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SUMMARY

A érogram of geochemical sampling and geological mapping was carried
out by Amax on the Heath Copper Prospect during the period May 28 to June 8,
1969. The prospect is located 85 air milés north of Endako, B.C. at 55°15"
North Latitude and 125°15!' West Longitude. The property consists of eleven
claims staked by Colin Campbell in August and September of 1968.

Copper mineralization has been observed over an area of one square
mile as veins and fracture fillings in diorite of the Hogem Batholith. Dykes
of felspar porphyry, diabase, andesite porﬁhyry and granodiorite are also
present in the mineralized érea. Most of the dykes, copper-bearing veins
and fractures on the property trend north-westerly.

Copper occurs as chalcopyrite and malacﬁite. The chalcopyfite_is
in the form of massive segregations and discrete grains in lenticular veins.
The veins vary in width from less than 1 inch to over 24 inches and in length
from less than 4 feet to over 20 fget, and are widely spaced. Fracturing
on the property isvnot intense and the diorite between the main copper-
bearing veins is generally fresh and unmineralized. Magnetite and pyfite
(locally very abundant) are present in the copper-Bearing veins. Magnetite
is also present as an abundant accessory mineral in the diorite.

Hydrothermal alteration on the property is weak to non-existent.
there observed it is in the form of widely scattered epidote-orthoclase and
epidote veinlets.

A large geochemical soil anomaly (% 150 ppm) was outlined by the
soil sampliﬁg progrém. This soil anomaly appears to trend north-westerly

across the property.



INTRODUCTION

General Statement

A program of geological mapping and geochemical sampling was
‘carried out from May 28 - June 8, 1969 on the Heath Copper prospect. The
prospect is located 85 air miles north of Endako at the west end of Tchentlo
Lake. |

The coppef mineralization occurs as chalcopyrite and malachite in
fractures cutting diorite of the Hogem batholith. Mineralization has been
observe@ over an area of one square mile.

Location and Access (Figures 1 and 2)

The Heath Copper prospect i§ on the western slope of Mt. Nation
at 55°15'N Latitude and 125°15'W Longitude between elevations of 3000 and
3500 feet.

Access is by float plane or helicopter from Endako or by boat from
the east end of Chuchi Lake.

Property (Figure 3)

The property consists of eleven claims (Heath #1 - #11 inclusive)
staked by Colin Campbell in his own name on the 6th and 17th of August, 1968,
énd the 13th of September, 1968.
GEOLOGY |

Regional Geology (Figure 2)

The Heath Cbpper prospect is located;near the west margin of the
Hogem Batholith at its southern end. (The Hogem Batholith is one of a number
of batholiths, sills and stocks which together constitute the Omineca
Intrusions). Characteristically the large batholiths of the Omineca are
composed chiefly of granodiorite and quartz diorite. More basic dioritic

and gabbro phases are commonly found along the margins of the batholiths.



In the vicinity of the Heath prospect the Hogem Batholith varies from rocks

of gabbroic composition in the north to diorites in the south.

The Hogem Batholith is post-Upper Jurassic in age as it intrudes
Takla group rocks which range in age from Upper Triassic to Upper Jurassic.

The Pinchi fault zone occurs approximately 1 1/2 miles south-west
of the property and strikes north-north-west. Government geologists have
suggested that the Pinchi fault is a major westerly dipping thrust fault
along which the Permian Cache Creek rocks have been thrust easterly over
the Mesozoic formations. The fault truncates the western margin of the
batholith approximately.45 miles north of the property.

Geology of the Claim Group (Figure 4)

The claims are underlain by diorite throughout. The diorite is a
medium-to coarse-grained, holocrystalline, eguigranular rock composéd of
approximately 55% green-white plagioclase, éS% dark green hornblende and
10% magnetite. In places a coarse phase consisting of a pyroxene-felspar
intergrowth occurs withiﬁ the diorite. This rock type occurs in pod like
masses ' (approximately 30 x 2 fect) and is possibly a pegmatitic phase of
the diorite:.

The diorite is intruded by a number of widely scattered dykes
which strike north-north-west or, less frequently, west and dip steeply.
The dykes are composed of feldspar porphyry, diabase, andesite porphyry
and granodiorite. The feldspar porphyry and diabase dykes predominate.
At present it is not known whether these dyke are peculiar to the immédi-
ate property area. The mineralized fractures have attitudes similar to
those of the dykes except that a more gentle easterly dip (approximately

30°) for the mineralized fractures is recognizable in some cases.

Mineralization consists of magnetite, malachite, chalcopyrite
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alone in fractures. Chalcopyrite in very minor concentrations was also
observed in a quartz epidote vein. Magnetite forms the largest part of the
fractufe fillings (with the exception of one fracture occurring immediately
east of the base line at 16N which contains only chalcopyrite) while chalco-
pyrite and pyrite occur in subordinate amounts. Magnetite, chalcopyrite
and pyrite commonly occur as massive segregations in the veins. The mineral-
ized veins vary in width from less than an inch to over 24 inches. At surface
they are traceable most freguently for approximately four feet while the two
larger fractures, i.e. 10" and 24" wide respectively, may be followed along
strike in excess of twenty feet. At surface some of the mineralized frac-
tures have a dark rust-brown gossan-like appearance, and are most frequently
stained by malachite. As is apparent from figure 3, the mineralized fractures
are widely spaced and in addition there is no stockwork development between
the main mineralized fractures.
The mineralized veins occur in the diorite only. The relationship
between the dykes and mineralized veins was ﬁot established as nowhere on
the property were they observed in contact. It is believed that the source
of mineralization is related to the batholith as other copper occurrences in
this area are_confined predominantly to rocks of the Omineca Intrusions.
Hydrothermal wall rock alteration, strictly defined, is not present
on the property, however, there are a significant number (i.e. these veins
are readily noticeable because of their frequency) of quartz-epidote, epidote-
orthoclase and epidote veins. One of these veins contains very minor concen-

trations of chalcopyrite.



GEOCHEMISTRY (see Figures S, 6 & 7)

A total of 156 geochemical samples were collected as follows; 144
soil samples, 5 silt samples and 7 water samples. The sampling was done
along east-west lines eight hundred feet apart. Sample interval alongfeach
line was 200 feet.

The samples were analyzed at the Amax Laboratory in North Burnaby.
Soil, silt & water samples were analyzed for copper and molybdenum. Deter-
mination of pH was done for every fifth soil sample and for every water and
silt sample.. The sample.locations, and resuits for the copper samples are
shown on figure 5. (Molybdenum concentrations in the soils and silts were
less than 4 ppm in all cases therefore molybdenum values were not plotted
on the maps). The average pH of the soil is 6.6 while the average pH of the
water is 7.5. The copper concentration in the soils ranges from 12 ppm to
3320 ppm. The anomalous threshold for the property was set at 150 ppm and

‘values less than this are believed to be of minor significance. With the
exception of two samples, copper was undetectable in the water samples. The
copper concentration in the silts ranges from 82 ppm to 270 ppm.

Geochemical sampling has outlined an area of anomalous copper soil
values (see figure 6) at least 8000 feet (NE-SW) by 6400 feet (NW-SE). The
anomaly is open to the norfheast while to the south it is open as a narrow

zone 800 feet wide.



ASSESSMENT WORK

Summary of Work

Geochemical Soil Survey - 144 locations
Silt & Water Survey -
- 1 square mile

Geological Mapping

Geochemical Samples Analyzed

Personnel Emploved

H.T. Dummett,
C. Verro,
W. Bawden,
P. Vaughan,

Assessment Work Charges

12 locations

- Soil - 144 (Cu,Mo,pH for every fifth sample)

- Silt -
- Water-

Geologist i/c

Sr.
Sr.
Jr.
D. McIntyre,Jr.

Assistant
Assistant
Assistant
Assistant

5- (Cu,Mo,pH)
7 (Cu,Mo,pH)

601-535 Thurlow St., Vancouver 5, B.C.

Titusville Heights, Poughkeepsie, New York
R.R. #7, St. Thomas, Ontario
6438 Marine Drive, West Vancouver, B.C.

65 W. 32nd Avenue, Vancouver, B.C.

Salaries - May 28 - June 8, 1969

C. Verro - 4 days @ $23/day = $92.00
W. Bawden - 4 days @ $23/day = $92.00
P. Vaughan - 4 days @ $16/day = $64.00 -
D. McIntyre - 4 days @ §16/day = $64.00

Board - 16 man days @ $6.00/day

Helicopter Time § Fixed Wing Time

(Access to Claims & Supplying Crews on Claims)

May 28, 1969 Otter

May 28, 1669 Hiller 12 E
May 31, 1969 Bell G3B
June 8, 1969 Otter

Geochemical Sample Analyses

144 soil samples

5 silt
7 water

1A

"

1 hour

11/2 hrs -

1 hour
1 hour

@ $2.00/sample
@ $2.00/sample
@ $2.00/sample

Preparation of Report -

Work to be applied as 2 yrs on Heath #2 & #3

Vancouver, B.C.
August, 1969

@ $110/hr
@ $116/hr
@ $140/hr
@ $110/hr

$288.00
$ 10.00
$ 14.00

and,

$110.00
$174.00
$140.00

$ 312.00
96.00

534.00

312.00

50.00
$1304.00

1 yr on Heath #1 and Heath 4-11 inclusive




Procedures for Collection and Processing

-of Geochemical Samples

Amax Exploration, Inc.
Vancouver Office

December ‘1968 . R.F. Horsnail




SAMPLE COLLECTION

B horizon material is sampled and thus organic rich
topsoil and leached upper subsoil are avoided. Occasionally
erganic rich samples have to be taken in swampy depressions.

Samples are taken by hand ffom a small excavatien made.
with a cast iron mattock. Approximately 200 gms of finer grained
material isltaken and placed.in a numbered, high wet-strength,
Kraft -paper bag. The bags are closed.by folding and do not have
metal tabs. |

Observations as to the ﬁaturepof the sample and Ehe‘
environment of the sample site are made in the field on standard
forms,examples of which are shown overleaf.

Drainage Sediments

Active sediments are eampled_withfstainless steel
trowels from triputary drainages which afeagenerally of five
square miles catchment or less.‘ Composite samples are taken of
the finest materlal available from as.near as p0551ble to the
centre of the drainage channel thus avoiding‘collapsed banks.

More than one sample ia taken if marked mineralogical or tex=-
tural segregation of the sediments is evident.

l Some‘éOO gmvof finer material is collected anless the
sediment is unusually coarse in whlch ease the welght is increased
to 1 kg Samples are placed in the same type of Kraft paper bag-

as are employed in soil sampllng.



RECCE SAMP‘ DATA SHEET

Comp
Collector Project . Area (lake,highway,etc)
Date Plotted (map, photo)
Number Type Location Environment Samgpie Description
C lSample |. - ToPo. | DIRECTION SI1ZE TONE Analyti
_ . . . . cal Results Remark
8 Number | 813 § =zl General Sample Site [Terrain—1Droinage——Texture - Colour— y emarks
E elal2] 615 TYPE TYPE TYPE BASE pH Mo Cu {Geology, Geomorph., Culture, Float)
o N E
) b
c
a N 3
2 b
c
o N E
3 b
c
o N 3
4 b
c
a N 3
5 b
c
N E
a
6 b
c
N E
a
7 b
c
a N E
8 b ’
c
a N E
9 b
c
R N E
10 b
c
o N E
n b
c

General Remarks:

fForm JAH-067 :




REFERENCE - FOR COMPLETING RECCE SAMPLE DATA SHEET

Codé Number ' - Year, project, samplers initial and type of sample
Sample Number ~ - Each sampler is to number consecutively 1rrespect1ve of sample type or area.
Sample Rock - Put check mark in appropr1ate column. In case of silt (stream sediment) more than one sample is
Type Soil ' commonly taken at given site, therefore, identify different samples by subscript a,b,c, and check
Water accordingly. If only one sample, check "a" and add subscript to number on sample envelope.
Silt ' ' : : :
Veg. - _ A ) : .
Location : - Location 1nformat1on is used to ass1st accurate plottlng and Te- locat1ng site in f1e1d
' General . . . RPN Sample Site : R
Given with reference to plot on map or ‘ Detailed location of actual sample site; e. g., side
photo, e.g., highway, lake, river, creek . of road, mountain slope, distance from lake stream
- mountain, traverse, etc° : A _ Junct1on bridge, swamp, culture etc, '
N o E - The ”N" and nER Spaces refer to some numerical coordinate, i.e.,
- latitude or long1tude leave hlank in f1e1d for office use later.
Environment Terrain - Topo - mounta1nous, hilly, rolllng, flat, dlssected (other) (speclfy other) .
. -~ Type - deciduous, coniferous, grassland, swamp, cultlvated grazing, orchard, Jungle rock, (other)
Drainage - Dlrect1on - N, NE, E, SE, S, SW, W, NW, ? )

- Type - groundwater, sheetwash for streams-mature or meandering, youthful or erod1ng, PLUS ‘
. size in actual feet at watcr level - seepage, 1 ft, 1-5 ft, 5-15 ft, over 15 ft.

Sample . Texture - Size - very fine, f1ne medium, coarse, verv coarse, unsorted m1xed (other)
Description - Type - Rock -- ac1d gran1t1c, 1ntermed granitic, basxc granltlc, ac1d volc bas1c volc., -
sandstone, carbonate, shale, metamorphic, (other) '
Soil -- Ap, A}, B;, R, C (1f recognlzed) PLUS clay, loam, silt, sand and approx1mate
- proportion of organic content - 1/4, 1/2, 3/4, if any -~ o
Silt -- clay, loam, 511t, sand, (other); PLUS amount of organ1c mater1al 1/4 1/2 3/4, 1f any

Colour - Tone - pastel, l1ght medium, dark deep, speckled, spotted (other)
- - Base - white, gray, black brown yellow orange, red, mixed, (other) .

NOTE: In descr1b1ng Environments and. Samples p1ck one word only for each section; (put any add1t10na1 comments under the ;;‘
"Remarks" column) : : : . : : : -

Remarks - Any additional information not covered by other columns that may be pertinent to interpretation of results,'e.g.}A
" geological features such as faults, dikes, quartzAveining, geology of float, use of fertilizers on cultivated_'
so1ls, sample below culvert, old mine, etc. S . :

General Remarks - Any comments worth not1ng either w1th respect to area in general or tak1ng and handl1ng of samples
1nc1ud1ng analytical remarks noted in lab report
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Water samples are £aken at all sites Qhere appreciabLé
water is presenﬁ;' Approkimately 100 mls are sampled and placed
in a clean, screw sealed, polythené bottle.

Observations.are made at each site regarding the envir-
onment and nature of the sample. The same standard sheet that is

used for soil sampling is employed.

Rock Ch;ps

Coﬁposite rock chip samples generally consist of some
ten small‘fragments broken from unwem}mred outdrop with a steel
~hammer. Each fragment weighs some 50 gms. Samples are placed
in strong polythene bags and sealed with non-contaminating wire
tabs. Sémples afe restricted to a single rock type and obvious
mineralization is- avoided.

4Soil, sediment and rock samples are éacked secyrely in
cardboérd boxes orlcanvaS‘sagks and dispafched by road to the AMAX
 geochemical laboratbry in Vancouver. o |

SAMPLE PREPARATION

ﬁackages of samples are opened as sooﬁ as they arrive
at the laboratory ahd the bags placed ininumerical sequence in an
electrically heated sample drier (maximum temperéture 70°C) .
| After dryipg soi; and sediment samples they are lightly
pounded with a wooden block to break up aggregates of fine par-
ticles and are.then passed through a 35 mesh stainless steel sieve.
The coarse materiél is discarded and the minus 35 mesh fraction

replaced in the original bag providing that this is undamaged and




not excessively dirty.

Rock samples afe exposed to the air until the ou?side
surfaces are dry; only if abnormally wet are ;ocks placed in the
sémple drier. Rock samples are processg@ in such manner that a
fully representative 4 g sample can be thained for analysis.
The entire amount oﬁ each sample.islpaSSed through a jaw crusher
and thus.reducedvto fragments of 2 mm size or less. A minimum B
of 1 kQ is then paséed through alpulverizer with plates set such
that-95% of the product will pass throuéh a 100 meéh screeﬂ. |
Where samples are appreciably heavier .than 2 kg the material is
split after jawvcrﬁshing\by means of a Jones splitter. After
pulverizing the sample.is.mixed by folling on  paper and is‘then.

placed in a Kraft paper bag.

WEIGHING AND DIGESTION FOR Cu and Mo ANALYSIS

Digestion tubes (100 x lé mm) are marked at the 5 ml
level with a di;mond pencil.: Tubes are cleaned with hot water
and concentrated HCl. 0.5 g-sampies are weighed accurately,
using a Fisher Dial;O-Gram balanée,and ?laced in the appropriate
tubes. -

To each of the samples thué prepared are added 2 ml of
an acid mixturg cpmprising 15% nitric and 85% perchloric‘acids.
Racks of tubes are then pléced on an electrical hot plate, brought
to a gentle boil (% hour)vand digested for 43 hours. Samples

unusually rich in organic material are first burned in a porcelain

crucible heated by a bunsen burner before the acid mixture 1is



o

éaded.. Digestion is performed in a stainless‘s£ee1 fume hood.
After digestidn.tubes are removed from the hot élaté
and_£he volume is brbught up to 5 ml with deionized water. The
tubes are shaken éo mix the solution andAthen centrifuged forA
one minute. The resulting clear upper layer is used for Cu and

'AMo determination.




MOLYBDENUM DETERMINATION

1. Transfer al @l aliquot of digestion solﬁtion into a élean
test tube. |

2. Add 2 ml of a freshly prepared mixture cémprising 1:1 5%
KSCN solution and 15% SnClp éolutioh.

3. Make up to 10 mls with demineralized water.

4. Add 1 mliiéopropyl‘ether, cork tube and shake for 45.minutes.

5; Eétimate Mo content by matching intensity of amber-yellow

colour in solvent phase with a standard series.

Standard Molybdenum Solutions

Stock Standard Solution (100 pg/ml),— Dissolve .0l5 gms of
MoO3 in 5 ml conc. NaOh and make up to 100 ml with deminer-
‘alized Hz0. This solution must be made up bi-monthly.

' Wdrkinq Standard Solution”(IO'ug[ml) - Pipette 10 ml of 100
gamma/ml stock solution in a- I00 ml volumetric flask and

Molvbdenum Standards’ of Analyses for Soil, Silt & Rock Chip -

To 11 clean 16 x 100 mm test tubes marked at 5 ml mark,
pipette the following amounts of standard solution:

mls of, 10 pe/ml Mo Solution . .- - -« ppm
. ,J N . . ) ) - . . N )
0.2 4
0.4 o 8
0.8 . . 16
1.2 : L 24
2.0 40
mls of'lOO.gg/ml Mo Solution - - . ppm’
0.4 . 80
0.6 o A 120
0.8 ‘ S 160
1.2 ‘ 240 .
1.6 320
2.0 400

- then make up to 5 .ml

-
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To 16 x 150 ml test tubes pipette 1 ml from each of the
11 standards made above. After the standard solution has
been added, the following solutions are to be pipetted in
‘the standard tubes.

1) 1 ml of HC1 :
2) 2 drops of FeClj (1% solution) .
3) 1 ml of 5% KSCN solution

4) 1 ml of 15% SnCl, solution

5) Make up to 10 ml with H,0

6) 1 ml isopropyl ether

7) Stopper and shake for 45 seconds.

Molybdenum Determination in Waters

1) Measure pH of samples with pH meter

2) Transfer 50 mls of sample into 125 ml separatory funnel

3) Add 5 mls dilute(l:1)HCl

4) Add 4 mls of a mixture comprising 1 part 1% Fecl3
'solution to 3 parts 5% KSCN solutlon and shake

5) Add 3 mls 15% SnCl, .

6) Add 2 mls isopropyl ether, shake for 30 seconds and
allow phases to settle \

7) Drain off water layers, retaining organic layer into
13 x 100 mm test tube. Compare with standards.

Molybdenum Standards - Label 10 clean test tubes 0, 4, 10,
le, 20, 40, 50, 60, 70, and 80 ppb, to the respective tubes
pipette the following volumes of 1 gamma/ml Mo work solution:

mls of l'Pg/ml Mo Solution - ppb

.20 ’ o 4
.50 . L ... 10,

. .80 ‘ " 4 16

~1.00 , T 20

2.00 . 40

2.50 g . 50
3.00 60 .
3.50 ‘ 70

4.00 80 -

After the standard solution hasAbeen'added, the following
solutions are to be pipetted into the standard tubes:

1) 1 ml 1:1 HCl solution

2) 2 drops of 1% Fe>(S04)3(NHg) 2S04
3) 2 mls of 15% KSCN solution

4) 1 ml of 15% SnCl, solution

5) 1 ml of isopropyl ether

6) Stopper and shake for 45 seconds.
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COPPER DETERMINATION

The digestion solution is spfayed directly into a
Perkin-Elme; 290B atomic ébsorption,spectrophotometer froﬁ
whicﬁ-the Cu concentratiop is read on the scale.

' . Instrument settings are:

Coarse Wavelength Control  280.1

Slit width 7 A°
Lamp Current , 5 ma
Acetylene Flow - | 14.0
Air Flow 14.0

The instrhment is calibrated such that the maximum
scale reading corresponds to 20 ppm in solution ie: 200 ppm

in the sample. Samples with Cu contents of over 200 ppm are

" diluted until a reading is obtained on the scale. It is

| practical to measu?e concentrations in the range 5 ppm to 1%.
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pH_MEASUREMENTS

Soil and drainage sediment sémples are dampened ‘with
water in a glass beaker to a pasty consistency. Demineralized
v'water is“used for this.purpose as it has a low buffer capaéity
and thus does hot influenée the pH of:the sample. Measurement
is made.with a Fisher Acumet pH meter. " Electrodes are stored
in buffer overnight. A 30 minute warm up - time is allowed for
‘the instrument each morning. A 10 mllaliquot is taken from

water samples for pH measurement.




’ APPENDIX I

SAMPLE HANDLING PROCEDURE
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