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SUMMARY

The Coles Creek Cu-Mo PrOperﬁy is situated in Wesf
Central British Columbia, at latitude 53°31'N, longitude 127°
13'W. Road acceésvis aVéilablé to within twelve niles of the
property.

A érégram of geological mapping and geochemical
sampling was carried out on the Fab #41 - #59 claims of the
property during August 16 - 30, 1970.

The claims co&er an Early Tertiary (?) intrﬁsive—
extrusive complex‘and Middle Jurassic volcanic and sedimentary
rocks. The Middle Jﬁraésic rocks are assigned to the Hézelton
Group and are predominately andesite flows, breccias, and tuffs,
with minor greywacke and argillite.

Thebinfrusive—extrusive complek consists of at least
four types of porphyry'ih the form of dykes.and small stocks,
a rhyolité‘brecéia, and rhyolite tuffs.

The intrusive-extrusive complex is central with
respeét to a pyritic area approximately 8000 feet in diaméter.

Chalcopyrite, molybdenite, galena, and sphalerite
are present within the claims area. The main areé of interes£
lies in the central part of the claims, where a small stock
of feldspar-biotite porphyry cut by a quartz-pyrite-chalcopyrite-
molybdenite stockwork occurs.

Soil sampling indicates an anomalous zone of copper

and molybdenum present in the western section of the claims.

| Copper values range up to 2560 ppm; molybdenum values up to

380 ppm.




INTRODUCTION

General Statement

A program of geological mapping and geochemical
sampling was carried out on the Fab #41 to #59 claims between
August 16 and August 30, 1970. The program was supervised in
the field by D.A. Silversides, geologist employed by AMAX
Exploration, Inc. h |

Geological mappihg was carried out on a scale of,
1"=200', Soil samples were taken at 100 foot intervals, along
lines spaced 400 feet apart. A few water and silt samples
were also obtained. This report describes the geological and
geochemical data collected.

Location and Access (See Figure 1)

The Coles Creek property is situated in West Central
B.C., at latitude 53°31'N, longitude 127°13v'w. The nearest
town -in Houston, sixty-six miles to the northeast.

Access is via the Houston-Tahtsa Lake forestry access
road, then via helicopter to the claims. Helicoptér flight
distance isktWelve miles.

Claims (See Figure 2)

The Fab #41 - #59 claims were staked by AMAX in
‘Septeﬁber 1969. The area underlain by the claims was formerly
held by Kennco Exploration.

AMAX has held two cléim blocks north and south of the
Fab #41 - #59 claims since September 1966. These are the Fab
#1 - #11 (north) and Fab #33 - #40 (south) claims. Eight
additional claims, Fab #60.—v#67,'Weré located in September 1970.

These lie on the southwest side of the Fab #41 - #59 claims.
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Geological and geochemical assessment reports were
filed for the Fab #l - #11 and Fab #33 - #40 claims in 1968
and 1969. |

- .Topography, Vegetation, and Outcrop Situation

The Fab #41 - #59 claims lie between altitudes 3800

to 5000 feet, and straddle a western tributary of Coles Creek.

- The tributary has eroded up to 150 feet of clay-boulder till

and up to 100 feet of bedrock, to form a steep-sided gully.’
Relief away from the gully is gentle to moderate.

Timberline is located at altitude 5000 feet. Very
dense thickété-of.scrub sprucé occur bétweensaltitudes 5000 to -
4500 feet. Below 4500 feet,‘thick'gfowths of spruce, hemlock, -
and balsam, with butt diameters up ﬁé”éﬁéihches, are'sepérated
by grassy swamps.

Bedrdck exposures are mainly confined to'the gully‘
along the western tributary of Coles Creek and its small side
creeks. Scattered bedrock exposures occur above timberline.
Approximately 90% of thé claim area is covered by till.

Regional Geological Setting

The Coles Creek property lies east of the Coast Range
intrusive—métamorphic compiex, within Middle Jurassic volcanic
and sedimentafy rocks of the Hazel;on Group. Hazelton Group
rocks form a belt fringing the Coast Range complex throughout
most of Central British Columbia and‘are intruded by a large
numbexr of small plutons of varying composition. Several of
these plutonskére complex, consisting of multiple porphyritic
stpcks and dykes, breccia pipes, and quartz vein stockworks.

The Coles Creek property contains one of this complexes.
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All of the complexes contain varYing guantities of
‘coPper,molybdenum,'lead, zinc and silver. K/Ar dating of
several has indicated an early Tertiary time of emplacement.

The norfhwest regional’trend of the Coast Range
cbﬁplex is the dominant stfﬁcturai feature of the Coles Creek
area. Hazeltbn Grbup rocks have the same regional trend in
folding, but locally diverge to northeast trends. The valleys
of Whitesail Lake, Troitsa Lake, and Coles Creek represent
northeast topographic linears. Faults of this alignment have
‘been recognized along the northeast sidezbf Whitesail Lake.
This direction might represeht a direction of bréakingrtrans—

verse to the regional northwest trend of the Coast Range.

GEOLOGY AND GEOCHEMISTRY OF THE FAB #41 -~ #59 CLAIMS
Geology ' |

Geology of the Fab #41 - #59 ciaims is shown in Figure
3 (in pocket) on a scalé of 1" = 200'. Outcrops were located
by chain and compass, using a picket-line grid cut previously
by Kennco Exploration as the main survey cohtrol.

Outcrops occupy 10% of the claim area. To £he best
: 6f the writerfs knowledge, those outcrops shown in Figqre 4 are
the only ones present within the Fab #41 - #59-claims,

| Outcrops aré comprised of Hazelton Group volcanic

and-sedimentafy rocks, intruded b? a complex of porphyritic
dykes and small stocks. One type of porphyry intrudes rhyolite
breccia, and vesicular rhyolite tuffs.

Chalcopyrite, galena, sphalerite, molybdenite and

pyrite are the only visible sulphides.




Lithologies

Hazelton Group

Hazelton Group rocks present are comprised of maroon

to green andesite flows, flow breccia, tuff, basalt, and minor

- greywacke and argillite. No attempt was made to separate these

~various lithologies.

A few attitudes observed suggest that the assemblage

strikes north-south and dips 20° to 65° east.

Quartz Diorite
Outcrops of quartz diorite are scattered along a
distance of 4500 feet in the western part of the claim area.

Outcrop distribution suggests the quartz diorite is in the form

- of a large, northeast striking dyke, with an apparent width of

200 to 700 feet. One observedvportion of the contact with

Hazelton Group rocks dips 80° west.

The quartz diorite is mainly mediﬁm grained,‘grey and
equigranular.  It'is composed of S% biotite, 10% quartz, and
85% plagioclase féldspar?r In proximity to\the Hazelton Group
contact, the rock gradationally changes to é’dark grey colour,
due to an’incréase of 10 to 15% biotite. | |

The predominant joint set in the quartz diorite is
north—hOrtheast/vertical, Parallel_to the elongation suggesﬁed
by oﬁtcrops.

Red Breccia

‘The rock type occurs in the main creek bed, in the
eastern pért‘of the claims. The contact with definite Hazelton
Group rocks is covered completely by overburden; the contact

with vesicular rhyolite‘tuffs is partly covered by overburden,




and masked by iroh oxide.

The rock type is a very coarse breccia, with angular
fragments_up to two feet in diameter. The large fragments are
light red feldspar porphyry similar to the maroon andesite
flows in the Hazelton Group. Fine clastic material, similar

in colour and interstitial to the fragments, makes up approxi-

" mately 20% of the volume.

Thin—Bedded,thyolite Tuff
This rock type is exposed in small creek beds in the
south-central part of the claims. It is thin-bedded (layering

1/4 inch to 2 inches), with attitudes striking northeast,

dipping 10-25° east, to striking east, dipping 25° south.

Fragments range from white to dark grey. The majority

are white, rhyolitic and subangular. A few are composed of

fine grained feldspar porphyry.

Fragment size ranges from 1 mm to 10 mm. Average
size is 4 mm, classifying the rock as a lapilli tuff. In one
location, large (up to two feet in diameter) angular blocks of
Hazelton Group volcanics are included in the beds.

The tuff displays well-developed graded bedding. The
thin, graded bedding, and lack of vesicles suggest, but do not
prove, that the tuff was déposited in Water.

Vesicular Rhyolite Tuff

Vesicular rhyolite tuff outcrops in the eastern and
northeastern part of the claims. Outcrops display crude lay-

ering, which dips northerly along most of the main creek, and

ahruptly swings to a southwesterly-dip'along the length of the

northern tributary. These attitudes imply a syncline, whose
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‘to be an irregular-shaped stock approximately 2500 feet in

" that this is the contact attitude.

axis piunge to the northwest.

The tuff is composed of white rhyolite, scoria, fine
grained feldspar pofphyry, and rare green to maroon Hazelton
Group volcanic fragments. Fragment size ranges from 1 mm to

10 mm. They are set in a white, vesicular rhyolitic matrix.

- The vesicles are flattened pérallel to theé layering.

Rhyolite Breccia

Rhyolite breccia is exposed for a distance of 1000

feet in the main creek, and as dykes up to 100 feet wide cut-

ting vesicular rhyolite tuffs in the northern tributary.
It is -identical to the vesicular rhyolite tuff in
its type of fragments, but does not display layering or vesicles.

Quartz Monzonite Porphyry

Quartz monzonite porphyry constitutes the largest

mass of intrusive rock on the claim group. Its precise shape

is not known due to scarcity of outcrop, but it is believed

diameter with a number of off-shoot dykes.
The stock and dykes intrude the Hazelton Group,
rhyolite breccia, and vesicular rhyolite tuff. The contact’

with rhyolite breccia and vesicular rhyolite tuff is steeply

dipping (vertical to 80°), irregular in detailed strike, but
overall trendsbeastWard. The one exposure bf cbntact with
Hazelton Group is obscure due to superimposed alteration. How-
ever, strong sheet jéinting in the quartz monzonite porphyry in

the contact area strikes northwest and dips 80° east, suggesting

The quarté monzonite'porphyry is generally altered
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and variable in its texture. The possibility that the mass
is composed of several related, but separate periodic intru-
sive‘phaées, cannot be ruled out.

| The general appearance of the quartz monzonite
porphyry is light grey, bordering on coarse grained (pheno-
crysts betweén 3‘mm to 6 mm in diameter). Phenocrysts cons-
titute 50% by volume, and include quartz (15%), potash feldspar
(30%), plagioclase (15%), and pale green chlorite (2 - 3%) -

pseudomorphous after biotite. The matrix is aphanitic. Large,

‘glassy quartz phenocrysts, which remain even in areas of intense

alteration, is the most characteristic aspect of this rock type.
Textural variations range from fine grained porphyry
(phenocrysts 15-20% of the total volﬁme, 1 to 2 mm in diameter)

to coarse grained "crowded" porphyry (phenocrysts 90% of the

‘total volume, 6 mm in diameter).

Unaltered, or partly chloritized biotite was observed
'in‘only two localities in the main creek; at line 13+200E, and
400 feet east of line 14+000E.

Crowded Feldspar Porphyvry Dvke

This rock type is present as a single dyke exposed

in the main creek at the center of the claims area. It is

- approximately 100 feet wide, strikes north-northeast, and has

a vertical dip.

,Thé dvke is fine grained and has a salt-and-pepper
colour. White plagioclase phenocrysts (80% volume) and biotite
flakes (1%) are set in a dark grey, aphanitic matrix.

. ' Feldspar-Biotite Porphyry

Feldspar-biotite porphyry is confined to outcrop in




the.main creek bed} where it is exposed for a distance of 600
feet. The precise dimensions of this rock type are not known,
due to a lack of outcrop. It is bounded on the east and west
by quartz monzonite, but attitudes are obscured by intense
alferationvand a coating of iron oxides.

The rock is coarse grained (phenocrysts up to 8 mm,

' average 5 mm) and dark grey. Approximately 40% of the rock is

composed of white feldspar phenocrysts, and 5% biotite phend;
crysté, set in a grey aphanitic matrix.

The exposures are highly fractured and quartz veined.
Veins vary from 1/16 to 1 inCh thick, and are spaced at 1/2
incﬁ intervals on the average. Fine grained biotite occurs on

vein margins and as disseminated flakes in the matrix. Extrem-

'ely fine grained (< .5 mm) chalcopyrite, molybdenite, and pyrite

are present in: the veining.

Dark Brown, Feldspar-Biotite Porphyry Dyke

This rock type occurs in two small outcrops in the
northwestern part of the élaim group. The outcrops are extra-
‘polated as- being a single northeast trending dyke, whose dip
is unknown.

| The rockvis dark brown in colour, c¢ontaining grey,

féldspar (5% volume) and biotite (1%) phenocrysts in a dark

brown aplitic matrix. The phenocrysts average 1 mm in diameter.

Disseminated chalcopyrite and pyrite are present as grains up
to 2 mm in diameter.

Alteration

Portions of the quartz monzonite porphyry and rhyo-

lite breccia show intense sericitic and argillic alteration.
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Intense sericitic alteration is sifuated-in the quartz monzonite
porphyry adjacent to the feldspar biotite porphyry stock in the
main creekf Sericite dccursbas fine flakes 6n fractures; and
along sporédically de&eloped gquartz veins. The porphyry matrix
has a greasy luster, suggesting fine grained, disseminated
sericite.

An intense argillic zone appears peripheral to the
sericite zone. The continuity of the zone is broken by the
appearande of fresh biotite in the quartz monzonite east of the
feldspar—biotite pqrphyry. However, very intense argillic
alteration occurs as'far east as line 14+000E in the main
creek, within rhyolite breccia. |

. Argillic alteration is total in local areas. Feld-
spar has completely broken down to clay. The release of silica
is reflected in grey wispy streéks of quartz.

A zone of intense argillic alteration occurs along
the northern tributary. |

Hazelton Group rbcks on the west contact of the quartz
monéonite porphyry are pervasively bleached. Pervasive bleach-
ing dies out westward to bleaching confined to pyrite-quartz
veinlet margins. |

The fine grained biotite in the feldspar-biotite
porphyry appears to be hydorthermal ihjits deriviation. This
is suggested by its distribution along quartz vein margins.

Hazélton Group rocks are hornfelsed within the pyritic
zone (i;e, between the east and west pyrite boundary lines
shown in Figute 4). The degree of hornfelsing (i.e. the

crystallineysize of biotite) increases towards the porphyry
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complex. Outside the pyritic zone, magnetiteeridote veinlets
are common in Hazelton Group rocks.

Sulphide Mineralization

Pyrite, chalcopyrite, molybdenite, gaiena, and
sphalerite occur in the area of the claims.
Pyrite
The Coles Creek property contains an extensive area
of 1% and greater.pyrite. The east and west margins of the
pyritization are shown in Figure 4 and imply a width in this

direction of approximately 8000 feet. The north-south dimen-

~sion is not precisely known, put is at least of a similar

magnitude.

varite in the area of Figure 4 varies in quantity,

vranging from less than 1% up to 10% by volume. Outcrops con-

taihing 3% to 10% pyrite are shown.

Chalcopyrite

Chalcopyrite has been observed in three localities:
1) Within the feldspar—ﬁiotite porphyry in the center of
the claims area. Very fine grained chalcopyrite, pyrite, and
scafcé molybdenite occurs in a quartz vein stockwork. Chip
samples of surface.exposure contain 700 to 2800 ppm Cu.
2) Iq'thefféldspar—biotite porphyry dyke in the north-
western part of the claims. Chalcopyrite and pyfiﬁe occur as

grains up to 2 mm in diameter.

v3g
s

“4

3) In the quartz diorite outcrép on the western and south-

western part of the claims. Minor amounts of pyrite and chal-
cbgyrite occur in quartz veinlets. The veinlets parallel the

predominant joint direction in the quartz diorite.

- €3
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Trace amounts of malachite are present on fractures
in Hazelton Gfoup volcanies' in the southwestern part of the
claims and in intensely argillized quartz mohzohite porphyry
in the northeastern pért of the claims.

Molyhbdenite

-Molybdenite has been found in two localities in the

quartz monzonite porphyry, and within the feldspar-biotite F2

porphyry. These occurrences are situated in the central part

of the claim area.
Molybdenite occurs as fine flakes in quartz veinlets.
Only trace amounts appear to be present.

Galena and Sphalerite

‘Galena and sphalerite occur in the thin bedded tuffs
in the south-central part of the claims. The mineralization

is mainly fracture controlled, but disseminated galena and

.sphalerite has been observed. Veinlets of massive galena and

sphalerite up to % inch aré present. Gangue material is gquartz

and calcite.
Exposures of thin bedded tuff are coated with man-

ganese oxides. Manganese oxides also appear in abundance on

outcrops of vesicular rhyolite tuff 200 to 300 feet east and

west of line 14-+800E.

Geochemistry

A total of 650 sbil, silt and water samples were
collected within the claim area. Samples were analyzed in the
AMAX laboratory, North Burnaby. Ccu and Mo content was deter-
miped for all samples. The ?H was measured in every fifth

soil and silt saméle. Sample handling procedures are outlined
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- in Appendix II.

The majority of samples takén are solils. Sample
locations were spaced ét 100 foot intervals, along lines gen-
erally 400 feet apart. Uniform spacing between lines was
difficult due to thick scrub brush and cliffs in some localities.

Samples were obtained with a sample mattock. An
effortAwas made to collect the B (iron-enriched) horizon. For
each sample site, the following information was recorded:

i) parent material

ii) soil type
iii) soil horizon

Topography, Parent Material, and Soil Types
Slope angles for the claim area are shown on both

the copper and molybdenum result maps (Figures 5 and 6). Two

northeast-trending ridges with slopes of 10° - 20° flank the

north and south sides of the west tributary of Coles Creek.
Slopes change abruptly to almost flat (2° - 3°) at the tribu-
tary valley floor. This gently sloping area has been incised
by the western tributary and its smaller branches through
depfhs of up to 150 feet of overburden and up to 106 feet into-
bedrock.

Parent material varies directly with terrain. The
ridge tops are covered by bedrock rubble. The steeper ridge
slopes are covered by mixed till and talus, and in a few local-
ities by talus fines and bedrock rubble. The till on the
steeper slopes is a loose sand-boulder till.

The gently sloping area is covered by clay-boulder

'till; Large patches of swampy ground occur north of the main

tributary. In the vicinity of line 10+800E, 600 feet north of
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line 10+000N, four feet of varved clay is situated directly
~ below the humus layer. |

The nomenclature used to describe soil types and
'hqrizons is given in Appendix III. Types wére found to vary
aCcording to. slope angle and parent material. The porous bed-
rock rubble of the ridge tops have brown to grey WOOAed earth
type profiles. The sﬁeeper slopesfhave predominantly podzol
profiles, with a few sités‘containing wooded earth profiles.
The gently sloping ground has a mixture of podzol and gleysol
profiies. Gleysol profiles occur in the swampy areas.

Results

PH - PH>values afe éhown on both Figures 5 and 6.
Values range from 4.9 to 7.0 and average 5.5.

Copper (See Figure 5) - Copper values in soils range
from-4 ppm to 2560 ppm. Values have been divided into four
categories, each category colour coded at the éamplg location.

8 - 39 ppm Cu background
40 - 80 ppm Cu threshold
81 - 499 ppm Cu anomalous
+500 ppm Cu highly anomalous
'These first three categories were determined statistically by
accumulative fregquency ploéé of the copper values rahging
between 8 to 200 ppm (See Figdre 7).

A northeast-trending zone of anomalous and highly

anomalous copper values in soils occurs on the west side of

the claim area. The zone is 4500 feet long and up to 1800 feet

wide. A smaller low order anomaly occurs in the central part

of the claim group.

.

All water analyses indicated O ppm copper. Silts
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from the main creek and smaller side creeks have values
ranging from 32 to 700 ppm Cu.

Molybdenum (See Figure 6) - Molybdenum values in

soils range from 1 ppm to 380 ppm. The 380 ppm was obtained
from till at the base of varved clays in the vicinity of line
10+400E, 600 feet north of line 10+00ON.

L

Values have been divided into four categories.

0 - 2 ppm Mo background
3 ~ 5 ppm Mo threshold
6 - 20 ppm Mo anomalous
+ 20 ppm Mo highly anomalous

The first three groupings were determined statistically by‘
accumulative frequency plots of values (See Figure 8).

A zone of anomalous molybdenum content in soils is
coincident with the anomalous coppef zone.

Water samples contain no detectable amounts of
molybdenum.

No significant molybdenum values were found in silts.
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APPENDIX I - ASSESSMENT DATA

Claims - FAB #41 - #59 inclusive

Record Numbers 80524 to 80542 inclusive.

Summary of Work

Geological Mapping

Period of Work - August'lG - August 30, 1970

square nmiles

14
Geochemical Sampling - 1% square miles
65

Geochemical Analyses -

Personnel Involved

D.A, Silversides
A.L. MacGregor
D. Dubetsz

T. Hoy

Board - 64 man days @ $5.00/day -

0 samples

601 -535 Thurlow Street, Vancouver

Staff Geologist; 16 days @ $69.50
601 =535 Thurlow Street, Vancouver

Geological Tech.;l6 days @ $35.00 .

5143 Lansdowne Drive, Edmonton
Junior Assistant;16 days @ $15.00
220 McKinstry Rd., Duncan.
Senior Assistant;16 days @ $27.50

e

Helicopter - Access to and from claims, and transport

on property
Jet Ranger 206—B - 4 hrs. 35 mins. @ $230. OO/hr.

Geochenmical Sample Analyses

650 samples for Cu, Mo and pH ) $2. OO/sample

N

- $1,112.00
,56O.OOUq
240.00

320.00°
1,054.16

1,300.00

$ 5,026.16

TO‘be‘applied'fdr}two~yéars;onvFAB #4l - #59>claims ihclUsive.;7~

y
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R s '  SAMPLE HANDLING PROCEDURE = -




+ made- w1th a caut iron mattock. Approximately 200 c¢ms of finer

{ . e sy
. gralnea materaal 1s taken and placed in a numbex ed, high wet=-
<" do not have metal tabs. _ ( 7

.environment of the sample site are made in the ficld.

‘,taxen if marked mineralogical or textural segregation of the -

mls are sampled and placed in a clean, screw sealed, polytnene

SIMPLL COLLECTION

Soils

B hordzon material in gawpled and thug organie sich
topsoil'and leached upper subsoil are avoided. Occasionally
I T

organlc rlch samole" have to be taken in swanpy depressions.

uamolcs are taken by hand from a small excavation

‘

.strength, Rraft paper bag- The bags are closed-oy zoldlng and o

S

- Observations as to the nature of the sample and the

ot

’-.\ 5

Drainage Sédiments". . S

Actlve scdlmen s are taken by.hand ﬁgpm‘tributary
drainages which’are generally of five square miles catchment -

Ty

"‘3or less. 'Composite samples are taken of the finest material

available from as near as ‘possible to the centre ‘'of the dralnage}ﬂ

channel thus av01d1ng collapaed banks. More than one cample 1s*‘ﬁ

sediments is evident.
Some 200 gm of finer material is collected unless the

sediment is unusually coarse in which case the weight is

‘increased to 1 kg. Samples are placed in the same type of

Kraft paper bag as are ehployed in soil sampling. Water

',samples“are taken at all appropriate sites. Approximately 100

t

bottle.f Observatlona are made at each szte regaralng tne

fenv1ronment and nature of the samole‘;”




~ SAMPLE DIGE\JTION A ST T

Dlgeotlon tubes (100 x 16 mm) are markcd at the 5 mlﬁ

tlevel with a dxamond pencil. Tubes are cleaned with hot’Waterﬁ

Lo } -and concentrated HCl. O. S»g samplcs are weighed accurately,
using a Fisher“Dial-Q;Gram balance, and placed in the appxo-c

priate tubes. | |

To each of the¢§gﬁplés thus prepared are addéd'z‘ﬁiﬁ

of an acid mixture comprising 15% nitric and 25% perchloric

i . acids. ' Racks of tubes are then placed on an electrical hot

E}TQiic,' . ' 'plate, brought to a gentle boil'(i'hour) and digested for 4% f_i

R

e . .
hours. Sample unuaually rich in organlc materlal are first

.burned in a porcelaln cruclble heated by a punsen burner oerore

v \

the acid mlxture is added. Dlgestlon 1s performed in a staln-*;

oL ‘u,‘.

s~ less steel fume hood. .

. !
\\J IS

}” /Q After dlgeatxon tubes are removed from the hot plate’
» and: “the volume is brought up to 5 ml- w1th delonlzed water.
jThe,tubes are shaken to mix the solutL?n and then centrlfuged'fﬁ”i
for one minute., The resulting clear uﬁéer layer is7ueed for.‘fffc
. cu, Mo, Pb, Zn, Ag, Fe, MA, Ni and Co determihation by a Perkineef

©  Elmer 230B atomic absorption spectrophoto%étera Analytical

‘procedures are given on the following pagéb.



E a Mo Geochemical AA Setting

Lamp ASL H/C Mo . X "
 ;};: ﬁ ;fJ_Current‘5 W5 lglit:éA   
BEEe Wavelength 3133 'Dial.260 7

Fuel - Acetylene Flow 12 0 to glve l” red'feather
'HFf*g\  _,ox1dant - Nltrous oxide Flow 14.0

'7&ffjf 4 ,V;Burner,- AB sol;n'linel R "
i  jj-; ;caﬁtion.£éad Eh;.oPérati°5 #sih9.Na°'aﬁd'§Cetyi¢Qeﬂflame é£‘
~end pf geéeral Aé’p;ocedure;; :‘ oo 'y{?

 0'-'10 gamkq/ml ;Eactor 2x - 0 to 200 ppm N
”}Rbpate;burner-tovmax.'angle' '. v;f:7 'v- N

él’ﬂ_bx“g,f L 0 - 50 gamma/ml Factor 10 x :0 to lOOO\ppmf

0 - 100 gammaymlapactorlzo-x‘.o to 2000 ppm

Standards 1000 gamma/ml -
DlSSOlve .750 gms M003,(ac1d molybdlc) w1th 20 mls: HzO, 6 |
" Lumps NaCH, when all dlssolved,.add 20 ‘mls HCl.‘dlluue to 500 mls
;11100 gamma/ml - 10 x dllutlon l" | i

O Plpette

.2, .5, l,.2,f§,'5,.8, 10 mls of 100tgamma/m1' -
’.2, 3, 5. 8, 10 mls of 1000 gamma/ml add 5 mls 10% AlCl,
'v-and dllute to 100 mls with 20% HClO4 » o
” This glves 1 i:i: =

;2_~.5. 1. 2. 3, s, 8, 10, 20. 30, so, 80, 100 gamna/nl No

.,.

s




;“Lémp'single Ccu or

’n 'Burner 90°

5 Wavelength 2492 Dlal 147 ﬂﬁe
/””:Burner'ln 1;ne‘}'”

.. . Range "

"ngher range than 40,000 ppm requlres le dllutxon

‘Standards

A4

‘Cu Geochemical AN Setting

‘5 multi element
.miCurrent }Q ~ for multi element #4 Slit 7A e
| F& ;1 for sxngle #3 Slit A | |
.";“'v.‘:}"~'_Wavelength 3247 Dial 280 '
. eBuxner Tecntron AB 51 (For Cu in naLural Waters)
| - P.Bs Short Path (For geochem) -y
Fuel Acetylene Flow 14 -""h f 5.ffﬁffﬁy{' o
.'Oxident Air. ?19w ;4 }j;.ifw e}p'} m;: ;: . ifgl
.Range' e “\n | | | ﬁa
- e

O - 5 gamma/ml Factor 1x to 100 ppm (for low Gp)

0 - 20 gamma/ml Factor 4x to 400 ppm "fjiﬂ%ﬁ3

\“ .

0 - 200 gamma/ml Factor 40x to 4000 ppm -

0 = 1000 gamma/ml 'Factor 200x to 20,000 ppm

0 - 2000 gamma/ml Factor 400x to 40,000 ppm

F

10,000 gamma/ml

, ‘1. 000 gm metal powder, Hao, Hcl. HNO3 untxl dlssolved, add
|

} "H0104 P fume dllute to 100 mls

s

|




\*f)fj - 100 gamma/ml 10x dilution 11000 gamma/ml dilute to 100 mls in.

S 200 gamma/ml le dzlutzon 2000 gamma/ml d;lute to 100 mls 1n
20% mclo, )

Pipette -

-‘lOOO'gamma/ml 10x dilution above. in 20% Hclo4

2000 gamma/ml 20 mls 10,000 gamma/ml - dilute to 100 mls in

’

20% HC1O,

-

(

20% Hc104:ff

T

.,\I

. . et d
o o . c s

Ane . . . .

b :

1, 2,3, 5, 8 10 mls 100 gamma/ml - ailute u/ 100 mls with

~ e
/

20% HC104. to glve lo 2; 3: 5, 8, 10 gamma/m]_ .

eot

COmblned standards Cu. Ni, Co, Pb, Zn

l 2’ 5'_100 20. 30. 50, 800 100' 150‘ 200 gma/ml




 1fq 1. TlaaneL 50 mls to 125 . Pepalatorj Lunnel
k 7;2;:Add 5 ml .2% ferric chlorlde in conc Hcl';
3. Add 5 mls of mixed KBCN and Snclz e

"*j'4.‘Add 1.2 mls 1sopropyl ethcr. shake for 1 minute.-and allow
“'*fﬂ"kS.'Drain off water ' f 'f ! :f]fquad f-' @/'

S Standardizatidnii\

R sacl, - . 15% in - 15% HCl

Molybdenum in Water Samples . S

...6. Compare the color of extractant * .. .. - o

o 2, mls of 10 gamma/ml dzlute to 50 mls w;th demmneralezea Hzo,‘and

"”,contlnue step #2."

W ArtlflClal colox - Nabob orange extract dllute thh ls l Hz0 toﬂ

"  methanol to match. Seal tlghtly

"KSCN - 5% in Hz0

& Mlxed Sn012 xscn f

"

‘ phaqes to separate o je o eﬁj_f’;e ’ffi_g’_

, g ; SRS
: . I I L J

\.l

‘Pipette 0,.2,:. l, 2, 3, 4. 5, ‘mls of 1 gamma/hl and 1, l 5,/;

This equivalent to o

1, 4, 10, 20,;40, so;-aof“loo,-zoo, 300, 400 ppb Mo :

300 gm SnClz-; 2H20 + 300 mls HCl,‘untll SnCla dlssolved

dllute to 2 11tersy

3 parts SnCla to 2 parts KSCN ,5eg{““
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. pH MEASUREMENTS

- Soil and drainage sediment sanples are dampened with .

- water ih:a glass beaker to a pasty cgnsistency. Demineralized{
" water iéugéd for’this‘purpose as it has a low buffer capacity.
‘and thus does ggt influence the pH of’.the sample. Measurementf
is_méde with a Fisher Acumet pH meter. Electrodes are stored:

/ |
|

' in buffer overhight. A 30 minute warm up time is allowed .for

- the instrument each morning. A lo,m;xfliquot,iSTtaken from. -
R I pRL ‘ SELELRAT e
water samples ’for pH measurement. N
e R S -
gof

A




APPENDIX III - SOIL TYPES AND SOIL HORIZON
NOMENCLATURE

Soil Type Nomenclature

; Wooded Earths -~ Well aerated even coloured light-
medium brown or grey soils, with medium grained friable texture.
No marked horizon variations, and no accumulations of surface
organic material, except grass roots and a carpet of forest
litter. Generally occur on freely drained moderate slopes.

Podzols - Occur on steeper slopes and have free down -

profile drainage. Consist of an L-H horizon in which humus and
forest litter occur and organic acids are formed - an under-
lying light grey sandy Ae horizon from which much of the trace
metal, particularly iron, has been eluviated - and a bright:

rusty~-orange Bf horizon which has been enriched in the iron

leached from the Ae.

Gleysols - Occur in topographic lows where poor
drainage has caused waterlogging. Organic matter builds up in
the topsoil and anaerobic conditions prevail in the subsoil.
Colours are greyish with rusty streaks and mottles. Fredquently
organlc matter builds up in the topsoils, where this exceeds
six inches the soil is known as a peaty gley and where over
twenty~four inches a peat.

The iron enriched horizon of podzols sometimes
become indurated forming an imprevious iron pan. This causes
the upper horizons to become waterlogged and gleyed and leads
to the formation of a peaty gleyed podzol.

Grassland Soils - Even textured well drained loamy
soils of which the top 12-18 inches are frequently stained
medium or dark grey due to organlc compounds belng washed down.
Lime accumulation often occur in the subsoil.

Soil Horizon Nomenclature

Topsoils -

LH Litter—humus. The typical 2" thick topsoil of
freely drained brown forest earths

AH Humic rich topsoil of a gley - up to 6" thick

FH  Humic rich topsoil of a waterlogged seepage
depression - greater' than 6" thick

AE Eluviation (leached) horizon of a podzol immediately
below the surface organic layer.

Subsoils -
* BF Enriched in iron - the reddish horizon of a podzol

BT Enriched in clay relative to upper horizons




. BG

BH

BM

- BC
cC

- CG

Waterlogged and gleyed parent material.

A2

Gleyed horizon of a poorly drained soil-grey pallid

colours with rusty mottles

Enriched in humus washed down from the topsoil -
the dark grey .stained horizon of grassland soils

'Mellow-only slightly altered from the parent

material
Gradational into the parent material

Parent material i.e. unweathered till
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T L ®ee | 3-/0% disseminated and vein pyrite f—
[10] Dark brown, feldspar- biotite porphyry dyke [___ ] Y i NO. z‘gy ............ Sah “
{ 9 JFe/dspar-br'on!eporphyry [ _j intense sericilization //)

e | — v :
[—c-;'_'-'-:b& _I Crowded quartz-feldspar porphyry dyke E \ \] intense argillic alteration ( /{,’:ﬂ{;{? y
[:':';-_7_'_#] Quartz Monzonite Porphyry MEBRE edge of | % pyrite zone - //

e / } /_‘

I-‘-‘-';?;':J Quartz monzonite porphyry with biotite ; /,..(-/ contact; observed,assumed ‘ // RS

Yo ¥ Rhyolite breccia Mo molybdenite :_r‘
Rl S e e, i AMAX EXPLORATION INC.
| 5 ] Vesicular rhyolite tuff ) .

Cu chalcopyrite, malachite

[ 4 _J Thin-bedded, rhyolite tuff =2 i joints F A B 4| - 59 C LA' M s

(39 Red breccia ;«J""J fault GEOLOGICAL MAP
__:’_ b::dfffngrb oA GRID A R EA

f 2 ] Quartz diorite

{fgj Fine grained,dark grey quartz diorite

VISED
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DATE
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