
r

II
J

p
n
1

o
nL

ASSESSMENT

GEOLOGICAL

o

o

REPORT

AIRPHOTO FRACTURE DENSITY ANALYSIS

ON THE

o

o

CLARE 1 3 MC3 444 71 OC4 445 7

MINERAL CLAIMS

MT ELLESMERE AREA

Woodfibre British Columbia

VANCOUVER MINING DIVISION

49 37 N 123 17 W

92GllWQ

o
nLJ

o

o

o

FOR

O CONTINI MIN l R50iJ CES H

o

fL
tJ

nL

October 29 1981 G E A von Rosen P Eng



r

I j

I
1
L

n

Q

CLARE HC3 0C4 92GllW VANCOUVER AIRPHOTO FRACTURE GEOLOGY 2

TABL Of CONTENTS

Title Page
Table of Contents 2

1 ndex Map I 3

Introduction 4
Claims 4

Location 4

Location Map 5
His tory 6

G e 010 gi c alMa p 7

General Geology 8

Local Geology 8

Location Map of Sampling Traverses 9

Geology of the CLARE Claim 10

Mineralization of the CLARE Claim 11

Airphoto Fracture Density Analysis 12

Purpose 12
Possibilities of

Method
12

Limitatations of Method 13

Method of Analysis 13

Airphotos Used 13
Point Count 14

Contouring 15

Results of Study 15
Discussion of Results 16

Cone lusions 17

Recommendations 18

EE ii 19

Petrographic Description of Ten Rock Specimens 20 29

AEE endix B 30

Cre t L b Certif of Assay 5866 31
Letter W G Bacon P Eng O Contini 32

Warnock Hersey Certif of Assay 20379 33

General Testing Certif of Assay 0855 34

EE l Q 3 5

BC4425 174 Fracture Trace Point Count Contours 36 38

BC78045 091 Fracture Trace Point Count Contours 39 41

BC78045 092 Fracture Trace Point Count Contours 42 44

BC78045 099 Fracture Trace Point Count Contours 45 47

BC78045 101 Fracture Trace Point Count Contours 48 50

Qualifications 51
Itemized Cost Statement 52

II
b

o
I

I
1

n

IIL

n
J

n
u

L

1L

r1
lJ

Il
L

n
w

PLATES

D
o

I

I
U

PLATE A Compilation of Relative Fracture Density Back Pocket

n EAREX ENGINEERING mission be



r

II
c

3

n
L

n

1
1

o
ru

FIGURE I

D

INDEX MAP

OF

BRITISH COLUMBIA

CANADA

n
w

I

I
i

o

n

L

C

JJ

Q

n
c

u

r
lJ

n
u

n
L

mEAREX ENGINEERING mission be



G
c

r

U
n

l

CLARE HC3 0C4 92GllW VANCOUVER AIRPMOTO FRACTURE GEOLOGY 4

INT WDUCTlON

o

c

The writer was instructed by O Contini to perform an air

photo fracture density study and to compHe the present

summary report for assessment purposes

L

o

CLAIMS

NAME RECORD UNITS ANNIVERSARY

CLARE 1 6 March 24

MC 3 444 18 July 3

OC 4 445 18 July 3

VANCOUVER MINING OISTRICT MINERAL CLAIM MAP 92GllM

o
n
k

rL 1 LOCATlON

49 37 N 123 l7 W

n
L

n

The claims flank the east and northeast slopes of Mt Elles

mere located 6 5 km southwest of Woodfibre B C

The claims are accessible by boat from Brittannia B C

located about 29 km north of Horseshoe Bay B C along
the Squamish highway Fig 1 2 This road follows the

eastern shore line of Howe Sound a tidewater inlet which

surrounds several islands such as Bowen Gambier and

Anvil

The area covered by the present survey is bounded to the

east and south by the shores of Howe Sound by Potlatch

creek to the west and by Woodfibre creek to the north
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HISTORY

o The Howe Sound area including its several islands has

long been recognized for its ore making poteQtial as there

are numerous mineral showings which have over the years

been prospected and developed Some such developments
have resulted in the operation of Britannia Copper Mines

out of which large high grade copper recoveries have been

made since 1905 and in the aggressive exploration of the

high tonnage copper molybdenum silver potential of the

20th Century Energy Corporation s Gambier Island property

which is still continuing
More locally immediately north of the present map sheet

lies the B Group A showing known for its molybdenum cop

per mineralization BCDM Assessment Report 1214

Centered within the area of the present study is the old

Horseshoe property explored for its copper silver and gold
potential during the early 1920 s

In the northern portion of the survey area lies the CLARE

mineral claim which was staked in 1975 for its showings
of copper nickel and traces of silver and cobalt

Adjoining the CLARE to the south are the MC3 and OC4 min

eral claims staked in 1979 to cover the mineral potential
between the Horseshoe and the CLARE showings
Exploration of the CLARE property consisted of trenching
sampling petrographic studies and assays made by the

owner however the precipitous terrain precluded complete
modern day exploration of the mineralized exposures con

sidering the limited budgets
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GENERAL GEOLOGY

o

The Gambier group IK of Lower Cretaceous age is the
G

host rock at Britannia Copper Mine at Britannia B C

at 20th Century Energy Corp on Gambier Island and the

Snow property at Woodfibre creek The Gambier group con

sists of andesite to rhyodacite flows pyroclastics green

stone argillite minor conglomerate limestone and schistQ

o

Q

oI

r

o

Granitic rocks of the Coast Intrusions are in contact with

the Gambier rocks and underlie most of the present map

area They consist of leucocratic and other varieties of

granodiorite

LOCAL GEOLOGY

The B Group A showing Plate 1 is described in BCDM

Assessment Report 1214 M1NDEP file as consisting of

o

o

U

quartz veins with chalcopyrite and mo

lybdenite occurring within a pendant of

late Paleozoic early Mesozoic metavolcan

ics or metasediments and in a tongue

of fractured granodiorite of the Coast

Range batholith which has intruded the

metamorphic rocks

fI j

o

The Horseshoe showings are described in the MINDEP file

as follows

a belt of schists and argillites is flank

ed on the north and south sides by gran

odiorite of the Coast Range batholith An

extensive belt of low grade chalcopy
1

n
CJ

o
U
I
I
LJ

rnEAREX ENGINEERING mission b c



r

o
r
L

n
b

o

o
f
u

c
n
u

r
n
L

n
1

rI
J

o
n
t 1

n

LJ

L

ClARE RC3 0C4 92GllW VANCOUVER AIRPHOTO FRACTURE GEOLOGY 9

7804

z

I E G PlOTD 09

tV
LtJUiA 5

r I I

l jI J i J eo 1
I I JI

I V I i j j
I l 1
i l

I i 13 TRAVERSE
p I

E

t
l r I

I J
I litO TRAVERSE

I r
I 6AND 0 I

L U IUJec t
fl

I

t

LARE 10

FIGURE 4

A Je IfJDIJ MCe s

LOCATION MAP

OF
SAMPLING TRAVERSES

CLARE
MINERAL CLAIM

MT ELLESMERE AREA

92GI1W 49 37 N 123 17 W

RAFT MINES LTD

mEAREX EN NEERING lIission b c



r
cJ

Jl
j

n
LJ

ClARE HC3 0C4 92GllW VANCDUVER AIRPHOTO FRACTURE GEOLOGY 10

o

o

rite pyrite and pyrrhotite lenses lies

in the schist along the schist granodiorite
contact

A portion of the MC3 and OC4 claims appear to cover the

center of the original Horseshoe property

n

U
The CLARE claim has been prospected by O Contini and

he personally obtained rock and mineral specimens from ex

tensive outcrops

LJ
n GEOLOGY OF THE CLARE CLAIM

o

D
o

O Contini while prospecting the showings on the CLARE

property surveyed two traverses across the trend of ultra

basic rocks described below Figure 3 represents a

map of the location of the samples described below

exact location of this sketch map is shown between the air

photo centers BC78045 091 092 on Plate 1 in the map

pocket as detailed on Figure 4

Traverse A on Figure 3 represents

graphic samples 1 through 10 The

samples are appended to this report
Traverse B on Figure 3 relates to a grab sample consis

ting walking along and chipping small pieces of rock from

outcrops along the road in the creek valley for a length
of about 500 feet 150 m

sketch

The

o the origin of Petro

descriptions of these

n

o

n
n

This information along with polished sections and assays

reported are included in the present assessment report
because this information is valuable and adds to the air

photo fracture density study
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MINERALIZATION OF THE CLARE CLAIM

n
u

o
o Contini having obtained the rock chips from Travers e

B had them assayed as two separate samples with the

following results

U Mark Silver Copper Nickel Cobalt

iU
no mark

no mark

0 1oz t 0 27

0 15

0 04

0 02

0 02

o

o
n
u

W G Bacon P Eng studied mineralized specimens from the

A Traverse on Figure 3 and had them assayed

Marked Silver Copper Nickel Cobalt Total Nickel

608 0 05oz t 0 38 0 15 0 04 0 15

U
G C Singhai P Eng obtained grab samples from Traverse

A and had them assayed with the following results

Q

o

o

o

Marked Copper Nickel Cobalt

0985 1 0 14 0 45

0998 1 0 29 0 03 0 01

0999 1 0 47 0 04

1000 I 0 08 0 01

n

J I

W G Bacon P Eng writes

The host rock is a member of the gabbro norite series

grading into pyroxenite Pyrrhotite is disseminated through
out the rock as grains a few microns to aggregates of

grains up to kin in diameter Grains of chalcopyrite are

generally associated with pyrrhotite No visible nickel min

erals were observed
C
n

n
n
u
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nJ

AIRPHOTO

FRACTURE DENSITY

ANALYSIS

n
l PURPOSE

o Black and white airphotos provide valuable information in

many ways one which derives from the stereoscopic study
of straight and or arcuate lineations cause d by breaks

in the surface of the earth It has been postulated that

the relative density per unit area of these signs of ruptur

ing airphoto lineations is an indication of the open ness

of the rocks to the influx of mineralizing solutions Hence

the premise that the study of fracture density may give the

explorationist another tool to be used in pinpointing explor
ation targets

o
nl

o

D

o
r

POSSIBILITIES OF METHOD

o

Large volume porphyry copper type deposits tend to in

clude ore mineral disseminations in stockwork fractures

within granitic volcanic or other metamorphosed rocks at

or near intrusive contacts of granitic bodies Because ore

metallization appears to be related to rock type contacts

and changes in fracture density this study was undertaken

to attempt outlining of rock types and pinpointing anomal

ously fractured zones

This method when used in conjunction with other informa

tion such as geophysics or geology can be utilized to out

line areas of interest with minor unit area expense

o

o

o

n
n

1

o
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o Soil samples were obtained by the following method A hole was dug with a

mattock to B horizon an average depth of fifteen centimetres Locally bedrock was

near surface and the sample was taken from whatever soil was available Gaps
occurred in sampling when the location fell on a pond outcrop or ground disturbed by

logging activity A kraft paper soil bag was filled with at least 400 grams of B horizon

material and marked for identification with grid location Samples were airdried on

site They were then shipped to Placer Development Limited Research Centre in

Vancouver for analysis

Lithogeochemical samples were collected from outcrops noted Samples were

collected by hammering off about one kilogram of chips into a plastic bag marked for

location relative to the soil grid These were sent to the same laboratory

o

Initial laboratory procedure for soils involved dry sieving to 80 mesh size and

discarding the oversize Rock samples were pulverized first All samples collected in

the summer were analyzed for content of molybdenum copper zinc silver gold

mercury arsenic and antimony Follow up soil samples did not include molybdenum

or silver Later two lines of soil samples were analyzed for thallium and all rocks

were analyzed for thallium potassium oxide and chromium Treatment procedures

for Placer Development laboratory are summarized in Appendix A Analyses of

thallium potassium oxide and chromium were done by Chemex Labs Ltd in North

Vancouver

8 GEOCHEMICAL RESULTS

All analyses reported were entered on computer file Soil analyses were then

treated for basic statistics see Appendix B From study of these isopleths were

chosen for various metals and drawn by computer on data plots The isopleth patterns

are conjectural and in some cases may be open to re interpretation Data from rock

samples was posted on similar maps without isopleths All maps are on a scale of

1 5000 and may be found in Appendix C Appendix D or in the pocket at the rear of

this report Individual descriptions are found below Compass directions indicated are

oriented to nominal grid north

o
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o 8 1 Brussels Grid See maps in pocket

Molybdenum shows very low values which may be considered background

5ilver also shows low values most below detection level

Copper in soil reports several scattered anomalies with the highest value at

190 ppm Two distict highs occur on line 14005 near 500E There are also

several disconnected small anomalies on the two southernmost lines There is a

general correlation of soil and rock values High rock values occur in the

northwest corner northcentral part and east edge of southern grid lines

Anomalous patterns seen in soil are in general agreement with copper

geochemistry results from previous operators in the area Additionally previous

work indicates anomalies south of Brussels Lake and on the ridge northeast of

Brussels grid

Zinc has weak soil anomalies in the southeast grid corner where it

correlates with copper and in the southwest corner The east half of the grid

shows a vague north south linear pattern No high values were seen in rock

Mercury indicates 34 modest anomalies greater than 120 ppb giving very

localized highs Most are single or double points A larger cluster at the west

end of line 25005 is part of an openended anomaly One high point on line 12505

is at the end of a pond and immediately northwest of distinctive copper highs

Values in rock are similar but highs are spatially unrelated to soils

Arsenic soil anomalies include a single point at the east end of line 2505

which correlates with mercury and two uncorrelated points at the east end of

line 5005 Broader modest highs occur in the eastern halves of lines 14005 to

17505 They seem to have a marginal coincidence with copper in soil Rock

analyses are generally low but a value of 187 ppm is seen near the east end of

line 15005 where it correlates with mercury

Antimony soil values are all quite low Several scattered highs are

indicated within the data One high occurs between two arsenic highs A north
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n south linear pattern is indicated in the central area One rock sample high on

line 1500S correlates with mercury and arsenic

Gold values in soil are generally low but several small anomalies occur

The highest value is 0 22 ppm but several are above 0 10 ppm Anomalies are

strongly clustered in the centre and southern edge of the grid Two are open to

the west Several rock samples are higher than 05 ppm The highest analysis
was 0 25 ppm immediately adjacent to three at 0 18 ppm Correlation between

rock and soil anomalies is only weakly evident There is a weak correlation with

zinc in some areas There appears to be an inverse correlation with copper at

the southern end of the grid There is also a suggestion of a weak inverse

correlation with arsenic in various areas

Thallium analyses are consistently low in both soil and rock

o

Chromium rock values are generally below 100 ppm but a cluster of three

samples between 520 and 720 ppm exists on the west side Generally values are

higher in the west Lows generally occur with gold highs in rock and soil lows

for copper and gold

Potassium oxide contains values in rock from 0 29 to 11 511 with higher

values in east and southeast part of grid It generally shows an inverse

relationship with chromium A general correlation of highs with gold in soils and

rock is evident in some places

8 2 Golden Ring Grid See maps in Appendix C

Molybdenum showed only very low values in all samples

Silver in soil was at or below detection level However almost half the

rock samples contain more than 0 10 ppm The northern line has highest values

with the central sample at 0 71 ppm

o
Copper soil samples have spotty highs the highest being in the northeast

corner correlated with a rock anomaly Highest rock value is in the middle of
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o
the south line at 139 ppm The pattern generally agrees with geochemical work

by earlier operators Earlier work indicates higher copper in all directions

outside the grid

Zinc has four modest soil anomalies that correlate with copper There is

little variation in rock analyses with the exception of one sample containing 252

ppm which may be correlated with the highest value silver

Mercury soil shows six values greater than 250 ppb compared to a mean of

105 The highest 608 ppb is located at the centre of line 250S and can be

correlated with moderate zinc and copper One at 564 ppb is correlated with a

moderate copper high in the northest corner Another high at the west end of

line 250S is correlated with copper Rock samples are not as high nor well

correlated with soil

c
Arsenic values in soil are low but may be weakly correlated with mercury

and copper Rock values are higher and less variable

Antimony soil and rock values are low and many are below detection limit

Gold soil values are all below detection limit with the exception of a single
sample at the east end of line 500S which is 0 15 ppm It cannot be correlated

with other elements One rock sample was insignificantly higher than detection

limit

8 3 Duffy Grid See maps in Appendix D

All metal values in the single rock sample were insignificant

Molybdenum content in soil was always 2 ppm or less

Silver shows all values less than detection level

n Copper shows spotty highs with one larger weak anomaly in the southeast

corner with values up to 92
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Zinc shows four weak anomalies with one near the centre of the grid
correlated with copper

Mercury has a low background and highs that are probably insignificant

The largest area high in the southeast corner corresponds with copper

Antimony arsenic and gold all exhibit very low values with almost all gold

less than detection limit

9 CONCLUSIONS

Several conclusions may be drawn regarding suitability of different

elements as indicators for precious metals Base metals were used as indicators

of mineralization while thallium chromium and potassium were intended as

indicators of alteration Molybdenum silver and thallium were of no value due

to little variation and very low concentration The exception to this is silver in

rock on Golden Ring grid Both arsenic and antimony were poor indicators

despite proving useful in other areas There was little evidence of correlation

between values in soil and rock for anyone element The expected linear

northwest pattern was only weakly exhibited on Brussels grid and only in zinc

antimony and copper

Brussels Grid

Geochemical values included high or anomalous points in copper mercury

gold chromium and arsenic These are largely small area anomalies although

gold and mercury have anomalies open to the west

Numerous correlations among elements were noted Gold was directly but

weakly correlated with zinc and potassium oxide Arsenic in soil may be directly

correlated with mercury in rock Copper mercury antimony and arsenic in soil

all appear to be marginally correlated Inverse correlations are more significant

and include in soil gold with copper and gold with arsenic In rock chromium is

inversely related to potassium oxide and gold Chromium is also directly

correleted to gold and copper in soil
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I
1

o It is concluded that the most useful elements as indicators for gold are

copper zinc chromium and potassium oxide

A good possibility of gold mineralization is indicated from geochemical
results

Golden Ring Grid

Anomalous values in this grid include many mercury highs in soil silver in

rock and a single gold value in soil

Direct correlations include copper with zinc silver with zinc and mercury

with copper and arsenic All correlations are weak or uncommon

High mercury analyses may be expected due to a proximal mercury

showing However high silver values in rock may be significant

o Duffy Grid

Geochemical analyses were generally low and little correlation was seen

Mineral values are considered insignificant

10 RECOMMENDATIONS

Further work is recommended for the area of Brussels grid Geochemical work

should include extension of the soil grid southward to 35005 to test the extension of

copper zinc and gold anomalies Lines 10005 to 17505 should be extended 200 metres

westward to search for extension of gold anaomalies Lines 20005 to 25005 should be

extended westward 200 metres to close off mercury anomalies Lines 20005 25005

and 30005 should be extended eastward beyond the crest of the ridge to test for other

metal values in copper anomalies reported by previous operators Other geochemical
work should include careful search for outcrops in areas not previously sampled

Geological work should include mapping of the area of the grid as well as outside

where good exposure is available Particular attention should be paid to alteration and

o fracture or shear patterns and to areas of geochemical anomalies
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0
11 SUMMARY OF EXPENDITURES

11 1 Brussels 1 to 5 10 11 and Golden Lime 1 and 2

covered by work on the Brussels grid

Geochemical 607 soil samples @ 18 05
Cu Zn Au Hg As Sb 10 956 35

290 soil samples @ 2 10
additional Mo Ag 609 00

53 soil samples @ 8 75

additional TI Cr K 463 75

41 rock samples @ 30 15
all elements 1 236 15

13 265 25 13 265 25

Vehicle 11 days @ 30 330 00
fuel 11 days @ 13 143 00

473 00 473 00

Accommodation Bonaparte Motel Cache Creek 527 00

0 Dome Hotel Kamloops 385 00

912 00 912 00

Meals 19 00 man day x 29 mandays 551 00 55100

Salaries M C AlIen student 2 days @ 70 140 00
R A Boyce geologist 10 days @ 155 1 550 00
S V Cirka student 3 days @ 100 300 00
D M Jenkins geologist 7 days @ 250 1 750 00
J M Laird student 3 days @ 65 195 00
D A Wilson student 4 days @ 70 280 00

4 215 00 4 215 00

Computer Operating expense 3 200 00
W Green 2 days @ 175 350 00 3 550 00

Preparation of Report and Maps

R A Boyce 12 days @ 155 1 860 00
D M Jenkins 1 day @ 250 250 00
A W Kemp 1 day @ 160 160 00

Typing and duplicating 450 00

2 720 00 2 720 00

0 Total Expenditure Applied to Brussels I to 5 la 11 and
25 686 25Golden Lime 1 and 2 Claims
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o
11 2 Golden Ring

covered by work on the Golden Ring grid

Geochemical 123 soil samples @ 20 15 2 478 45
14 rock samples @ 2165 303 10

Mo Cu Zn Ag Au As Sb 2 78155 2 781 55

Vehicle 2 days @ 30 60 00
fuel 3100

9100 9100

Accommodation Bonaparte Motel Cache Creek 226 00

Meals 19 00 man day x 7 man days 133 00

Salaries M C Allen student 1 day @ 70 70 00
S V Cirka student 2 days @ 100 200 00
J M Laird student 2 days @ 65 130 00
D A Wilson student 2 days @ 70 140 00

540 00 540 00

Q Computer Operating expense 1 060 00
W Green 14 day @ 175 43 75

1 103 75 1 103 75

Preparation of Report and Maps

R A Boyce 2 days @ 155 310 00
Typing and duplicating 220 00

530 00 530 00

Total Expenditure Applied to Golden Ring Claim 5 405 30

113 Brussels 6 to 9

covered by work on the Duffy grid

Geochemical 84 soil samples @ 20 15
1 rock sample @ 21 65

1 692 60
2165

1 714 25 1 714 25

55 00

141 00

95 00

Vehicle 30 operating 25 fuel

n
Accommodation Bonaparte Motel Cache Creek

Meals 19 00 man day x 5 man days



1

o
Salar ies 1 day for Allen Boyce Cirka

Laird and Wilson

Computer Operating expense
W Green 1 4 day @ 175

Preparation of Report and Maps

R A Boyce 2 days @ 155

Typing and duplicating

Total Expenditure Applied to Brussels 6 to 9 Claims

o

o

640 00
43 75

683 75

310 00
190 00

500 00

460 00

683 75

500 00

3 649 00
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12 STATEMENT OF QUALIFICATIONS

I R A Boyce with business address at Box 49330 Bentall Postal Station

Vancouver B C V7X IP 1 do hereby certify that

1 I have personally supervised and carried out the field work and have

assessed and interpreted the data from this geochemical program on the

Brussels Golden Lime and Golden Ring claims Kamloops Mining Division

2 I am a graduate of the University of British Columbia Vancouver B Sc

Geological Sciences 1977

3 I am a member of the Canadian Institute of Mining and Metallurgy

4 I have engaged in the practice of mineral exploration since graduation in

the Provinces of British Columbia and Saskatchewan

Respectfully submitted

PLACER DEVELOPMENT LTD

f B
R A Boyce
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UNITS WT G ATTACK USED TINE RANGE METHOD

MO PPM 0 5 C HCL04 HN03 4HRS 1 1000 ATOMIC ABSORPTION
CU PplI 0 5 C HCL04 HN03 4HRS 2 4nj0 ATOMIC ABSORPTION
7N ppr 0 5 C HCL04 HIC3 4HRS 2 3nUO ATOMIC ABSORPTION
PB PPI G 5 r CL04 N03 4HRS 2 30uC A A BACKGROUND COR

CD Ppr0 5 C HCLO HI 3 4HRS 0 2 200 A A BACKGROUND COR
NI PPi 0 5 C CL04 HI03 4HRS 2 2000 A T OM IC ABSORPTION
CO ppl 0 5 C HCL04 N03 4HRS 2 2 iJO ATOMIC ABSORPTI ON
AG1 PP 0 5 C HCL04 HN03 4HRS 0 2 2r A A BACKGROUND COR
AG2 PPr0 5 C HN03 2HRS 0 U2 4 00 A A SOLVENT EXTRACT
AU PPtO 3 0 C HBR BR 12HRS 0 02 4 00 A A SOLVENT EXTRACT

U PPto 0 25 DIL HN03 2HRS 0 5 100 FLUORP ETRV SOLV EX
V PPto 0 5 C HF HCL04 HN03 HCL 6HRS 5 1000 ATOMIC ABSORPTION
W PPr 1 0 C HF HN03 HCL H2S04 4HRS 500 A A SOLVENT EXTRACT

F PPi 0 25 NA2C03 KNOFUSION 30MIN 40 4UOG SPECIFIC ION ELECTODE
AS PPM 0 5 C HCL04 HN03 4HRS 1 1000 A A HYDRIDE GENERATOR

0 SB PPM 0 5 C HCL04 HN03 4HRS 1 100r A A HYDRIDE GENERATOR

BI PPto 0 5 C HCL04 HN03 4HRS 2 2000 ATOMIC ABSORPTION
MN PpI 0 5 C HCL04 HN03 4HRS 2 3000 ATOMIC ABSORPTION

FE 0 5 C HF HCL04 HNO HCL 6HRS 0 02 20 ATOMIC ABSORPTION
HG PPE 0 5 DIL HN03 2HRS 5 2000PP A A COLD VAPOR GEN

PA 7 0 5 C HF HI OXALlC 4HRS 0 02 20 ATOMIC ABSORPTION

NA 0 5 C HF HCL04 HN03 HCL 6HRS 0 2 20 ATO lIC ARSORPTI ON
K 0 5 C HF HCL04 HN03 HCL 6HRS 0 2 20r A T OM Ie ABSORPTION

CA 0 5 C HF HCL04 HN03 HCL 6HRS 0 O2 20 ATOMIC ABSORPTION

SR ppt0 5 C HF HCL04 HN03 HCL 6HRS 10 2000 ATOMIC ABSORPTION

G 7 0 5 C HF HCL04 HN03 HCL 6HRS 0 2 207 ATOIHC ABSORPTl ON
SN PPM 1 0 NH4I FUSION 15MIN 5 500 A A SOLVENT EXTRACT
LOI 1 0 ASIf 600 DEG C 2HRS 0 02 09 WEIGH RES DUE
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LIMITATIONS OF METHOD

Q

Heavy snow cover and overburden tend to obscure the finer

fracture details although major trends will show through
most surficial deposits
Rock types fracture in different patterns and each has a

special signature When lithologic boundaries are unknown

to the interpreter then there may be difficulty in differen

tiating between fracture density increases caused by anom

alous tectonic action within a homogeneous lithologic unit

or by simply changes in rock type In the first case ad

ditional fracturing may be of interest while in the second

instance a non mineralized rock body may exhibit more bed

ding schistosity and joints without enhancement of the

ore hosting process

Although fracture density anomalies could be assumed to

always indicate zones more worthy of interest to the explor
ationist it must be realized that metallization of favourable

host rocks has been known to occur in moderately fractured

rocks

In the present study both arcuate lineaments and changes
in attitude of structures have not been given special con

sideration

o

o

o

o

Q
METHOD OF ANALYSIS

c

c

n

o
n

o
r

The following airphotos obtainable from the Map Division

Parliament Buildings Victoria B C were chosen to provide

stereoscopic coverage of the area required

BC4425 173 174 175 265 266 267

BC78045 090 091 092 093 098 099 100 101 102

mEAREX ENGINEERING mission b c
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o

Plastic overlays were attached to these photos and

in such a way that reorientation and pinpointing
joining photo centers could be done accurately
geographic features were marked A non orthogonal mosaic

could thereby be created

Using a stereoscope all lineations were traced on the over

lays of alternate photos without judgement of their source

or inherent value In this way due to the overlap of air

photo coverage information was recorded on alternate air

photos along flight lines with information overlapping on

adjacent flight lines

marked

of ad

Salient

r1

l J

o

o
n
I

o
POINT COUNT

o

In order to facilitate quantifying this information a method

has been devised Tait Blanchet Discussion on Photogeol
ogy Mineral Exploration Group Vancouver whereby the

airphoto overlays displaying the traced lineaments are

divided by an orthogonal grid 2 em in the present case

This grid is carried on a separate overlay A moveable

circle template with diameter 2 em is then centered on

each of the grid points and the quantizing of the fracture

information commences Valuation of fractures follows

All fracture segments are counted

a fractures that cross the circumference
of the circle once are given one point

b fractures that cross the circumference
of the circle twice are given two points

c fractures not crossing the circumfer
ence of the circle are given 13 points

Thus the sum of quantized fractures is noted on an over

lay at the grid intersections

n

o

Q

o
nlJ

o
n

G
G mEAREX ENGINEERING mission b c



G

n
c
1LJ

CLARE HC3 0C4 92GllW VANCDUVER AIRPHOTO FRACTURE GEOLOGY 15

CONTOURING

o

G

Quantized point counts on each airphoto overlay were con

toured individually using normal countouring techniques
Zones of high concentrations of fracture patterns were thus

outlined A non orthogonal mosaic of all photos was made

using point picking methods to locate the centers of neigh
bouring airphotos and joining up the trace of the shoreline

shown on the airphotos On this mosaic were traced the

individual point contour maps of each photo and the con

tours were connected to form a composite map of relative

fracture density contours of the combined area Connect

ion of equal value contours across photos was subjective
as the aberration of information on the fringes of the air

photos plus the relativity of the quantized point counts

make accurate union not feasible Hence the loose ends

of several contours However the trends are quite dis

cernible across the compilation

n
LJ

c

D
n
LJ

J

o

r

o
o

RESULTS OF THE STUDY

o

Eleven zones of highest count relative fracture density
have been outlined Several of these high zones are

elongate and join into other high areas Trends to the

northeast and the northwest appear to continue farther than

east west In the case of Potlatch Clare Foulger and

Woodfibre creeks the fracture density trends follow their

valleys The Mt Ellesmere area had some snow on the air

photos yet a high area may coincide with the precipitous
rocky northern slopes of the peako

n
n

d
r
LJ
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r

U

The centers of known mineral occurrences are close to a

major high in the case of the B Group A near the flanks

of highs at the Horseshoe and the Clare showing
The slice of Gambier group rocks between Foulger and Wood

fibre creeks appears to display a high and is also asso

ciated with the Snow property
Another slice of Gambier group rocks trending north from

Defence Island shows up as a flank area

The diorite intrusion extending northwesterly from the area

of the B Group A coincides with a high density fracture

area near the shore but its northwestern extension has a

lowflank expression

o

o

o

o
DISCUSSION OF RESULTS

1

o
This method of quantizing fracture density determinations

has been effectively utilized to outline those areas exhibit

ing higher than average relative to the survey area frac

ture density It allows the examination of a large area

at very reasonable cost

The survey was extended beyond the limits of the claimed

property to provide 1 background information obtainable

from the surrounding terrain and 2 a comparison between

fracture density signatures of known showings in the vicin

ity but outside the property

Small highs as found in this study may relate to areas

of interest lithologically and should not be disregarded
because the geological mapping and prospecting in this

terrain is based on spot checks rather than full traverses

f1
lJ

o
n
LJ

n

o

o
n

1
r
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CONCLUSIONS

0 1 The claimed area covers the CLARE Cu Nil and the

HORSESHOE Cu showings

2 The CLARE showing has been prospected over a width

of 150 meters the extent of the ultrabasic outcrops
This rock type could extend in several directions and

its copper nickel potential has not been estimated

r

lJ

I

o 3 The results of this study indicate that the known show

ings are related to the flanks between high low

fracture density patterns That is in the four known

cases mineral showings are not centered either at the

peaks or at the troughs of relative fracture density

I

o

1

o

4 Fracture density study as performed in the present case

has not been demonstrated to pinpoint any particular

lithologic change This method may however be useful

in conjunction with aeromagnetics which does relate

to the magnetite content of lithology and structural dis

continuities in the rock typesQ

o

o
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U

o

l
n

n
r
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RECOMMENDAnONS

n
U

Two particular zones of mineralization are known to occur

whithin the claimed area 1 CuNi metallization of ultra

basic rocks at the CLARE property and 2 an extensive

belt of low grade chalcopyrite at the HORSESHOE MC3 OC4

property Both of these showings occur within a lithologic
unit mapped as qd

0 leucocratic quartz diorite minor dior

ite and tonalite although the CLARE mineralization occurs

within ultrabasic rocks and the HORSESHOE covers the con

tact of schists and argillites with granodiorite This is

to say that this area of the map sheet has not been mapped
and closer inspection may result in delineation of favorable

situations such as GamMer group rock pendants
GamMer group rocks along Howe Sound are known to host

copper ore at Britannia Copper Mines and 20th Century at

Gambier Island Zinc lead silver occurrences have also

been found within a Gambier group
0 slice at the SNOW

property at Woodfibre B C Others undoubtedly do exist

even within the present area of study

o

o
I

o
rjLJ

o

o

o

It is recommended that further exploratory studies be made

of the showings and environs possibly utilizing the know

ledge of fracture density trends gained through this study
Such further exploration would include the following on

both the CLARE and the HORSESHOE areas

1 Geological mapping and prospecting including geochem

istry in covered terrain

2 Magnetometric survey possibly airborne with subsequent

ground anomaly detailing as the magnetite pyrrhotite
content of the ultrabasic rocks may serve as a path
finder for the Cu Ni content

3 Prospecting trenching assaying mapping with follow

up diamond drilling where warranted
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r
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0

o
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APPBNDIX A

PETROGRAPHIC DESCRIPTION

OF

TEN

ROCK SPECIMENS

CLARE MINERAL CLAIM

BY

WESTERN PETROGRAPHIC

n
1

o
n
L

n

o

n
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r
n

o

Sample No 1

Name Quartz hornblende plagioclase schist

o

Camp Individual Minerals
Est X PC Average

Mineraloov odJPres size nun Alt d Alteration uroducts
nuartz 8 0 4
Inlaoioclase 63 2 0 2 clays sericite

ende 27 0 5 4 0
a

tr 0 03
O o n

r
L

o
rjL

o

r

o
Petrography

n
L

This sample of quartz hornblende plagioclase schist appears to
have formed from the metamorphism of a quartz diorite Hornblende
and plagioclase are arranged in rough bands A very few of the

plagioclase laths still show zoning indicating a probable igneous
nature of the parent rock There are a very few irregular grains
of magnetite generally found associated with the hornblende The

plagioclase laths are sporadically altered to a minor extent to

clays and sericite

n
L

n

o

o
1

I
C
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G1

o
Sample No 2

Name Gabbro

n

lJ
Compo Individual Minerals
st X PC Average

Mineralolv ril Pres size mm Alt d Alteration nroducts

n1 i o lase 72 72 2 2 1

ne 26 2 0

mnhibole 26 2 0
o e 1

1

n
n

o
u

n

r
o

Petrography

n
l

This sample is a gabbro composed essentially of subhedral laths

of labradorite An58 along with less abundant interstitial remnant

pyroxene The alteration of this sample is unusual as the pl gioclase
laths have remained essentially fresh and unaltered while all of the

original pyroxene crystals have been completely converted to patchy
and fibrous amphibole The plagioclase laths are commonly fractured

and the fractures are filled by sericite and clays

o
n

n

o

n
I

o

o
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Gl
o
n

n
o

Sample No 3

Name Hornblende schist

n
LJ

Compo X Individual Minerals
Est X PC Average

Minera1o v Or Pres size nun A1t d Alteration oroducts

8 0 1 2 3
e 81 0 1 2 0

Im e ite 1 0 1

tr 0 1

r
L

o

C
Petrography

n
L This sample is a schist composed essentially of hornblende

and minor amounts of plagioclase along with a very few scattered

grains of magnetite and trace amounts of pyrite The plagioclase
laths relict generally corroded and are often replaced marginal1
by fibrous hornblenden

o

o
n
I I

I

l

I
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r

n
Sample No 4

Name Gabbro

J

Compo Individual Minerals

Est X PC Average
Mineralolv Oril Pres size nun Alt d Alteration nroducts
nlalioclase 58 2 2

nvroxene tr 0 5 7 5

amohibole 27 10 99 chlorite amphibole
chlorite 4 0 6

enidote tr 0 2

malnetite 1 10

nvrite 10 1 0

o

n

fjl
n

L

D
Petrography

o As seen under the microscope this sample is a gabbro composed

essentially of plagioclase and subordinate amounts of interstitial

remnant pyroxene along with minor amounts of pyrite Also there

are a very few irregular grains of magnetite found interstitiallyr

U

D
This sample is characterized by alteration similar to the

previous gabbro sample The plagioclase laths remain essentially
fresh and unaltered while almost all of the former ferromagnesian
minerals probably augite are completely converted to patchy and

fibrous amphibole and chlorite The amphibole probably is of two

generations In a very few instances the early formed amphibole
patches are mantled by massive amphibole There are trace amounts

of epidote found scattered throughout the rock
o

n

n

n
o mEAREX ENGINEERING mission b c
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n
jc

D Sample No 5

Name Amphibolite

o

Compo 7 Individual Minerals

Est X PC Average 7

Mineralolv ri Pres size JIIIll Alt d Alteration nroducts
nla ioclase 12

amohibole 51

nvrrhotite 15

chlorite 22 0 4

o
n
LJ

o

o
r

D
Petrography

L

This amphibolite sample appears most likely to have been derived

from the alteration of a gabbroic rock The original minerals have

been strongly recrystallized and have largely been replaced by secon

dary silicate minerals
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Sample No 6

Name Hornblende plagioclase schist

r

U Compo 70 Individual Minerals
Est XPC Average 70

Mineralov OriPres size rom Alt d Alteration products
albi te 12 0 04

plaiocIase 39 3 0

chlorite 3 0 3
hornblende 34 0 06 8 5

eoidote 2 0 5

ovrite tr 0 5

ovrrhotite 2 0 5

auite 8 3 2 8 5

o
o

J i

c
rj
LJ

n
LJ

Petrography

n
I

G

This sample was apparently originally a gabbro It is now

strongly sheared and the original silicate minerals especially
the augite have been considerably replaced by hornblende Also
there are patches of chlorite and epidote scattered throughout
the rock There are consideral amoun of former plagioclase
laths still present in the rock these laths are strongly strained
and the crystal boundaries are often corroded Where the relict

augite crystals are present they are often mantled by hornblende

There are substantial amounts of granular albite present along
the shear zones and also in the interstices among the plagioclase
laths

rl
I
L

n
J

U
The chief sulfide mineral is pyrrhotite along with trace

amounts of pyrite the sulfide minerals generally occur in the

shear zones

8

r
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o
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n
I

n
Sample No 7

Name Brecciated plagioclase hornblende augi e schist

IL
Compo Individual Minerals

Est X PC Average r
Minera10 v Orili Pres size nun A1t d Alteration nroducts

n1al ioclase 34 0 6 11 5

aUlite 26 0 8 16 0

hornblende 33 0 2 5 0

epidote 7 0 2

mal netite tr 0 5

nvrite tr 10

o
ntJ

1

Q
I

U

r
Petrography

Ii
LJ This sample is essentially the same as Sample Number 6 However

this sample contains substantial amounts of epidote rather than

chlorite Virtually no chlorite is present in this sample Also

the replacement of augite by hornblende is less intense and the augite

generally occurs as large poikilitic porphyroblasts enclosing small

laths of plagioclase Shearing appears to be absent here although
later recrystallization may have obscured it Epidote generally
occur as patches and a few of the epidote patches are found replacing
the cores of the plagioclase laths There are trace amounts of

magnetite and pyrite found scattered throughout the rock
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n
l
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Sample No 8

Name Brecciated anorthosite

IJ
Compo Individual Minerals
Est LPC Average

Mineralogv IOrig Pres size mm Alt d Alteration nroducts
MO n

A In 0

1 0 0 I n no

0 H n 0

n 0

n
u

nJ

Ii
w

n

o

o
Petrography

This sample probably is a brecciated anorthosite It is com

posed essentially of plagioclase and less abundant massive patchy
and vein epidote There are no original ferromagnesian minerals
present in the rock

o
There are a very few grains of pyrite and pyrrhotite present in

veins Although the rock is not banded a few of the plagioclase
laths show a subparallel orientationri

L

r
L

The plagioclase laths are altered sporadically to clays and
sericite There are a very few fracture fillings of clays present

o

o

The obviously anorthositic patches in this sample may be
breccia fragments or could possibly represent anorthositic inclusions
in a now thoroughly altered gabbro

p

O
o
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Sample No 9

Name Hornblende plagioclase schist

Compo Individual Minerals
Est XPC Average

Minera10ov KJri2 Pres size mm Altld Alteration nroducts
laoiocIase 71 0 6

chlorite 2 0 2
hornblende 16 0 3
tremolite 1 0 2

enidote 1 0 08
mannetite 2 0 1
nvrite 7 0 1

Petrography

As seen under the microscope this sample is a schistose rock

composed essentially of plagioclase and less abundant hornblende

along with a few scattered patches of chlorite and epidote Also
there are substantial amounts of pyrite and minor amounts of magne
tite found scattered throughout the rock

There are a few crosscutting veins containing hornblende and
tremo1ite needles

This rock has under gone considerable alteration in which all
of the original pyroxenes have been subsequently replaced by
patchy to fibrous amphibole

rnEAREX ENGINEERING mission b c
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n
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Sample No 10

Name Porphyroblastic quartz orthoclase biotite plagioclase schist

o

Compo Individual Minerals

Est X PC AVerag
Mineraloov Orig Pres size mm Alt d Alteration oroducts

Inuartz 28 0 08

K feldsnar 23 0 08

Inla ioclase 38 0 3 5 2

biotite 7 0 4

hornblende 3 0 4

ma netite tr 0 06

o
n
U

o

U

Petrography
r

U This sample is a porphyroblastic schist composed essentially of

plagioclase and less abundant quartz and K feldspar There are minor

amounts of biotite and hornblende along with trace amounts of magne

tite Most of the plagioclase laths are zoned and probably are relict

All of the silicate minerals are generally stretched parallel to the

schistosity

o
n
L

The magnetite is generally found closely associated with the

ferromagnesian minerals
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February 14 1975

o
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I Gerhard von Rosen reside in Mission

British Columbia at 33176 Richards Ave
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I have been practicing my profession of

consulting geologist since my graduation
from the University of British Columbia

in 1962 with a B Sc and in 1966 with

an M Sc degree in Honours GeologyJ
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1 have been involved with this kind of

survey several times before and 1 am

qualified to compile and interpret this

information
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Gerhard von Rosen M Sc P Eng
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