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SUMMARY

The Sulphurets Creek Property was first explored in the early
1930s and was staked by G.M.L. in 1960. This report summarizes the
various programs of work, the technical aspects of the property, its
current status and presents an opinion of its merits. Proposals for

further work are included.

This report is intended for the use of G.M.L. directors and
officers. Most of the details regarding 1974 and 1975 work have hot
previously been reported. The writers have freely drawn from available
data both private and published and where appropriate have attempted to
acknowledge the souxces of their material. It is hoped that this Summary
Report, compleﬁe with comprehensive bibliography and appendices, will be
the first of a continuing series of Annual Summary Reports describing

incremental progress on the property.

PART I. GENERAL INFORMATION

1. Location

The Sulphurets Creek property is located 585 miles northwest of
Vaﬁcouver, B. C., 40 miles northwest of Stewart, B. C. and 20 miles north
of the Granduc Mine (Figures S~75-1, S-75-2). LIt is at the head waters
of Sulphurets Creek, an eastern tributary of Unuk River. The Stewart-
Cassiar Highway passes 25 miles east of the property. The Alaska-Canada
border is 20 miles west and Ketchikan, Alaska; formerly the supply centre
for the Unuk River area, is 95 miles southwest. Geographic coordinates
are 56°30' North latitude, 130°1l5' West longitude. The area is part of
the NTS 1:250,000 scale map number l04B Iskut River sheet.

The Sulphurets Creek property lies in an area of moraine and
glacier-filled valleys, permanent snow fields and steep mountain slopes.

Elevations on the property are between 1800' and 6300'. The valley of
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Unuk River, 9 miles west, is at 800' elevation and John Peaks, a pair of

prominent glacial horns 6 miles west, exceed 7500' in elevation.

2. Climate "

The Sulphurets Creek area is approximately at the interface
between the west coast marine climate and the northern interior climate,
both of which are modified by the combined factors of high latitude and
high elevations. Winter conditions prevail from October through April
with heavy precipitation, including several hundred ‘inches of snowfall
and much rainfall, and much cloudiness and occasional. periods of‘severe
cold temperatures. During the rest of the year, May through September,
weather conditions are generally reasonably warm (temperatures from 40°F
to 70°F) with frequent rainy periods and foggy conditions. Clear skies
are an infrequént condition, but once established may persist for
periods of a week or longer. Strong winds frequently prevail at higher

elevations' in all seasons.

3. Vegetation and Animals

The major valley, that of Uhuk River, is heavily vegetated with
the hemlock-spruée forest canopy typical of northern coastal British
Columbia and a lush undergrowth of weeds, shrubs and berry bushes.
Narrower valleys and areas between 1,000 and 4,000' elevation bear
hemlock forests and exhibit numerous avalanche scars and rocky slcpes

that are unable to support coniferous growth. In summer the latter

- become densely covered with grasses, flowers and slide alder. Vegetation

thins rapidly above 4,000' elevation and trees yield to willows, heather,
moss and alpine flowers including gentians, lupins and members of the
orchid family. Only sparse mosses and miniature flowers survive above

5000°.

Northern coastal mountains support few animals and, except in
nigration season, few birds. Flocks of 5 to 20 mountain goats are
frequently seen in the Sulphurets Creek area. Grizzly and‘black bear are
rarely seen but, being'unpredictable in habit and behavior, are an

irritant even when not in evidence. Marten and wolverine are alsc present.
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4. Mineral Claims

The Sulphurets Creek property of Granduc Mines, Limited now
consists of 76 mineral claims. In addition Mrs. Grace Dawson holds 6
claims; Don Ross and Stan Bishop of Ketchikan area hold 6 claims. Duke
Kilbury and Associates, also of Ketchikan, hold several placer claims on
Mitchell Creek at its'confluence with Sulphurets Creek. Figure §-75-3
presents the approximate configuration of the mineral claims. Table 1

presents claim data updated to Maxch, 1975.

5. Logistics of Access and Operation

Earliest access to the Unuk River area was from Burroughs Bay,
Alaska, then, starting perhaps in the 1920s or 19305, overland from
Stewart via the prospectors' trail to Tide Lake, thence over Frank
Mackie Glacier and down either Divelbiss or Teddy Morris Creek. Mining
activity in South Unuk River and Tom MacKay Lake areas in the early 1930s,
mid 1940s and early 1960s was supported by fixed-wing aircraft. First

introduced in 1953 and now the standard methed of travel, helicopter

9]

transportation has added many civilizing features of convenience, flexi-
bility, safety and speed to prospecting and mining activities. Consequently
foot trails and stream crossings have degenerated and at the present time

are not practical routes.

Snow conditions preclude field work at higher elevations except

during July, August and early September. The Sulphurets Glacier portion

. of the area opens up in May; Mitchell Glacier is about one month later,

depending upon such unpredictable factors as previous winter snowfall and

spring weather conditions.

Access to a possible mining operation in the Sulphurets Creek
area could be provided from the Stewart-Cassiar road at Tiegen Creek
or Ningunsaw Pass, respectively 95 and 102 miles from the Port of
Stewart. llew road construction of approximately either 42 oxr 45 miles
would be required, of which about five miles at either end would be
difficult and the balance would be relatively simple construction. Such
a road would, incidentally, also be of value to any possible future develop-

ments at Granduc's Max property (10,000,000 tons, 447 ~ww-, 0.3% Cu).
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Table 1

Claim Status - March 1975

Owned by Granduc Mines, Limited

Claim Name

Ray 1 - 7
Ray 8 - 14
Ray 19

Ray 20

Ray 22
Ray Y Fr.
Ted 1 - 4
Ted 6

Ted 15 - 19
Ted 31, 32Fr.
Patty L - 5
Ran 7 — 14
Ran 16

Ran 18, 19
Ran 40, 41
Ran 42 - 47
Ran 48, 49
Ran 50

Lee 1 - 4

Mitch 1 - 3
Mitch 5 - 16

Record No.

18925

18926

18928

21133
18999-19002
19004
19013-19017
19193, 19194
29541-29545
31420-31427
31429

31431, 31432
31453, 31454
31455-31460
31461, 31462
32236
32794-32797
36316-36318
36320-36331

Owned by Mrs. Grace Dawson, Xirkland, vin.

John Bull 3, 4
John Bull 19, 20
John Bull 23, 24

19739, 19740
19755, 19756
19759, 19760

Owned by Stan Bishop, Ketchikan, Aa.

Arbee 54

19143

Owned by Don Ross, Ketchikan, aa.

Dawson Ross 1
Dawson Ross 3
Arbee 35
Arbee 39
Arbee 55

* Assuming that pending Certificates of Work are issued.

19887
19889
19124
19128
19144

R R N T

Expiry Date*
May 31, 1977
May 31, 1976
May 31, 1977

"

Aug. 6, 1977
June 3, 1977

June 24, 1977
Aug. 7, 1977
June 29, 1977

"
1"

June 29, 1978
June 29, 1977
Sept.l5, 1977
June 26, 1977
Feb. 1, 1977

Feb. k, 1577

June 22, 1975

June 14, 1975

July 24, 1975

June 16, 1975
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- Hydro electric power could be developed at several potential
sites in the arxea. Of particular merit is a site on Iskut River, 22
miles from Sulphurets Creek, where studies (Crippen Engineering, et al.)
indicate a potential 132 megawatt plant. Much smaller power sites closer
by include Harrymel Creek and Sﬁlphurets Creek but these have limited A
watexr storage capacity and would likely be operable for only part of the
year. Selection of sites for processing plants, airport, townsite, waste

rock and tailings disposal would all present manageable difficulties.

Currently, and in the forseeable future, access to the Sulphurets
Creek property is restricted to helicopﬁer transportation. . In the past,
service trips have usually coincided with camp moves or with other work
requiring helicopter assistance. Planning is frequently frustrated by
adverse weather conditions and by problems of helicopter availability

and the vagaries of radio-telephone communications.

6. History

The first record of work on bedrock mineral prospects in the
Sulphurets Creek area is found in the 1935 Annual Report of the British
Columbia Minister of Mines. Bruce and Jack Johnstome of Ketchikan, Alaska
located the "Big'shcwing" mineral claims on copper mineralization north of
Sulphurets Glacier. This is the area in which G.M.L. has concentrated its

more recent efforts.

Keith Fahrni, ggologist for Granby, apparently visited prospectors
in the upper Sulphurets Creek area in 1955. 1In 1959 an ambitious field .
program was initiated in the Unuk River watershed by Newmont Mining Corpora-
tion of Canada Ltd. on behalf of G.M.L. The first phase of this program
(1959) entailed prospectors; the second phase, 1960 - 1962, was a helicopter-
borne magnetometer survey followed by claim staking, _.ulogical ﬁapping,
line cutting, ground magnetic surveys and diamond drilling. Two areas of
attractive mineral potential were revealed by this work: the Sulphurets

and Max properties. In 1960 and 1961 mineral claims were staked in the
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Mitchell Glacier area by Don Ross, Wendell Dawson, and associates, of
Ketchikan, Alaska. 1In 1962, their claims were optioned and examined by

Phelps Dodge Canada Ltd. and from 1967 through 1972, by G.M.L.

The 1960 - 1962 work by G.M.L. is recorded in reports by G. W. H.
Norman, Appendix I and II, and in a University of British Columbia MSc
Thesis by R. V. Kirkham entitled The Geology and Mineral Deposits in the

Vicinity of the Mitchell and Sulphurets Glaciers Northwest British

Columbia, 1963. This eaxly work outlined a very large area of complex
geology, alteration and hydrothermal mineralization. A theoxry that
copper mineralization.was related to the Sulphure;s Thrust Fault was dis-
credited by two diamond drill holes (1961~1 and 1962;2) but copper and
molybdenum were reported in meta-volcanic and meta-sedimentary rocks close

to igneous (syenitic) intrusions.

The Sulphurets Creek property was mostly idle from 1963 through
1966 except for a flurry of excitement in 1964 concerning silver values
reported in the easﬁern part of the property. In 1967, G.M.L. rcsumed
work with trenching and silt sampling on both sides of the Sulphurets-
Mitchell Creek Ridge. Plane table mapping and diamond drilling were the
main activities during 1968. Plane table mapping was completed in 1970.
In 1974 when funds were again available, a program of bedrock geochemical
sampling and geological reconnaissance was undertaken. This resulted in

much new data, new interpretations of geoclogy and mineralization and new

' mineral discoveries.



7. Expen

the perio

ditures - 1960 through 1974

Details of expenditures on the Sulphurets Creek property in

d 1960 through 1974 are not available. In particular, costs

of the early work were not separated from total expenditures in the

Unuk Rive

estimate:

1960

1961

1962

1963

1964

1965

1966

1967

1968

1969

1970

1971

1972

1873

1974

Estimated

r area. The following set of figures is the best possible

- airborne geophysical surveys, claim staking

and recording, mapping, magnetic surveys $35,000
- geological mapping, packsack drilling 20,000
- diamond drilling, minor prospecting - 20,000
- 1idle ' -
- completion of airborne geophysical survey 2,000
; idle -
- cash in lieu of work, Ray Y Fr. 100
- geology, trenching, claim staking and

maintenance © 15,000
- surveys, plane table mapping,'diamond drilling 100,000
- recoréing fees 2,200
- complete plane table mapping 20,000
- staking Mitch claims, assessment work . 1,500-
- assessment work 800
- cash in lieu of work, fees 1,500
-~ «cash in lieu of work, rentals, geochemical

survey, reports 30,800
total expenditures to end of 1974 $248,900
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PART II. GEOLOGY OF SULPHURETS CREEK PROPERTY

1. Introduction

This section is written in the expectation that much of its
content will become obsolete or require revision following'issuance by
the B. C. Department of Mines and Petroleum Resources of Bulletin 60,

entitled Geology of the Unuk-Salmon River—-Anyox Area by E. W. Grove.

At present the beét available regional~scale data for the area is the
1" = 1 mile compilation map of geology by G. W. H. Norman prepared during
1961. Summaries of useful geological reports follow. The complete texts
of several of these reports are included in Appendix I. The writers'

current ideas are also presented.

2. Summaries of Geologic Reports

A. 1961 Report by G. W. H. Norman, The Granduc Sulphurets Property,

Unuk River Region, Northern B. C. (Appendix I-A)

A review of work done in 1960 and 1961 is accompanied by a
discussion of geology, local and regional structure, rock alteration,
mineralization and assays and a recommendation that 5000 feet of diamond
drilling test the extent and grade of copper mineralization. Dr. Norman
suggested that the northeast faults at Sulphurets Creek and at Granduc
Mine are part of one continuous major fault zone with right-handed drag
offsets. Types of alteration are mentioned. Cbpper mineralization is
thought to be associated with chloritization and northeast faulting.
Four packsack drill sites are described and the clusters of drill holes
are illustrated, along with composite assays for copper. Gold in placer
and gold and silver bearing vein occurrences are described. Molybdenite
occurrences along the footwall of Sulphurets Fault and along the south

side of Mitchell Glacier are described.

B. 1963 Memorandum Repért to John Drybrough from G. W. H. Norman,

Sulphurets—~Mitchell Area Claims (Appendix I-B)

This 10 page report is a review of the Sulphurets Creek property
prepared following receipt of R. V. Kirkham's M.Sc. thesis. The history
of the area is summarized and Kirkham's work is discussed in the context

of porphyry copper deposits. Some of the problems in making an adequate
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test of the copper possibilities are cutlined. A favorable area 12000 feet
long and 3000 to 6000 feet wide is described. A systematic drilling pro-
gram totalling 375,000 feet of drilling (500 foot deep holes at 800 foot
centers) is referred to but an induced polarization survey of about

100,000 feet in 14 lines is recommended for the copper area. Furxthex

prospecting of the gold-silver prospects is also recommended.

C. 1963 M.Sc. Thesis by R. V. Kirkham, The GeologyAand Mineral Deposits

in the Vicinity of the Mitchell and Sulphurets Glaciers, Northwest

British Columbia, copies in Granduc's Vancouver office and in library

at University of British Columbia. (For abstract see Appendix I-C).
The thesis study was a wide-ranging geological look at the
Sulphurets and Mitchell Creek areas combined with laboratory studies. As
such it includés a comprehensive petrological study of the igneous rocks
and rock alteration.
This study contains much valuable information about the various
rock types and presents some ideas concerning the formation of sedimentary
units as a result of turbidity currents. It attempts to place the bedded

rocks in the then crudely defined time-stratigraphic model.

The name "Mitchell Intrusions" was introduced to designate all
intrusive rocks except late dykes and spilitized diabase. Different
intrusions are described, along with reference to their mutual structural
relationships. Feldspars were studied in detail with the aid of X-ray
diffraction, thin sections, the universal stage and phase diagrams.
Kirkham concluded that the Mitchell Intrusions were emplaced in a
hypabyssal environment. A gradation of compositibn from syenodiorite
and albite syenite in the Sulphurets Valley to syenite, quartz syenite
and granite on Sulphurets-Mitchell Ridge and Mitchell Valley was recognized.
A common origin and close relationship between all members of the Mitchell

Intrusions was indicated.
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Bedding, schistosity and cleavage were investigated by means of
steriogram plots. Folds, faults, mylonite zones, breccias and bondinage
are discussed briefly.‘ Metasomatic alteration by low temperature ( 400°C)
altering fluids emanating from the Mitchell intrusions is hypothesized.
Albite, calcite, sericite, gquartz, chlorite, pyrite, clay minerals,

epidote, biotite and potash feldspars are described.

Possibilities of disseminated very low grade, very large tonnage

"deposits, their probable genesis, their relation to a prolonged period of

alteration and the possible existence of a structural trap are discussed
at some length. Kirkham concluded that major "Porphyry-Copper" type
deposits may be present. However, the presence of wast quantities of

volatiles may have resulted in dispersal of the valuable metals.
The thesis is accompanied by a geclogical map, geological cross.
sections and a map showing distribution of alteration minefals. Chapter

IV, Rock Alteration, forms Appendix I-D of this report.

D. 1968 Preliminary Summary Reoort of Geclogy of Sulphurets-Mitchell Creek

Ridge by Roy Wares (Appendix I-E)
This is a very brief preliminary review of results of the 1968
plane table mapping and diamond drilling program at Sulphurets Creek.
Wares touched on various aspects of the geology, alteration, structure and
mineralization. The pyrite zcnes were considered due to "sulphurization”
of a regional unit and he felt that the related trace copper mineralization

was of no economic significance.

E. 1968, Ted, Ray Property, Unuk River, Skeena Mining Division by E. W.

Grove in Report of the Minister of Mines and Petroleum Resources
(complete text forms Appendix I-F of this report)
Grove reports on the Sulphurets Creek praperty in its regional
context. He states that it is at the northwest end of an elongate

regional dome and consists of intercalated volcanic epiclastics, volcanic



- 11 =~

flows and marine sediments intruded by a complex of syenite, monzonite

A and diorite plutons. The report is accompanied by a useful geological

map.

F. 1975, Geology and Geochemistry of Mitch, Ray, Ted, Patty and Ran Mineral

Claims, an assessment work report by Ed Kruchkowski and Erik Ostensce,
copies on file in Victoria and in Granduc's Vancouvexr office.
This report is a summary of the status of the Sulphurets Creek
property and a detailed description of 1974 £field work and the results
obtained. Geological data and silver, lead and molybdenum geochemistry

were discussed.

» 3. Regional Geology
The Unuk River district lies between two of the main geological
elements of northwestern British Columbia: it is east of the main Coast
Crystalliné Complex and is on the western edge of the Bowser Basin. Apart
from gneissic rocks of undetermined age exposed near Mitchell Glacier

and recent basalt flows in King Creek, Unuk River and Iskut River, all

rocks are apparently of Mesozolic age. Paleozoic rocks are exposed further

to the east in the Oweegee Range.

Intrusive rocks of the Unuk River area include the full spectrum
from granite, syenite, granodiorite and diorite to gabbro. The syenitic-
rocks, of uncertain age, appear to be related to tectonically active zones
in the upper South Unuk River and in the Sulphurets Creek area. Foliated
diorite-granodiorite, thought to be older than the Coast Intrusions, 1is
prominent at McQuillan Ridge and at Granduc Mountain. Unfoliated granite
and granodiorite dominate the Coast Crystalline Complex and form several »
satellite plutons including those at Summit Lake and LeBrant Creek.

Gabbro forms the monolithic mass of John Peaks and is also present west

of Tom Mackay Lake and at Snippaker Creek.
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Stratified rocks are of sedimentary, volcanic and epiclastic
origin. With the exception of pillow lava units few purely volcanic rocks

have been recognized in the area.

In the immediate vicinity of the Sulphurets and Mitchell Glaciers
a regional elongated dome has been unroofed by weathering and glacial _
processes. The strike of the long axis of the dome is approximately north
20°W. The south part of the dome structure is largely obscured by glacial
cover and permanent snow but it is assumed that  the local structure has a
length of several miles. The core portion of the dome includes all the
rocks of economic interest in the Sulphurets Creek area. Immediately
adjoining these rocks to the west is a thick sequencé of black and dark
brown clastic sediments which vary from‘argillites to conglomerates.
This same formation is exposed in a broad regicnal fold north of the
Sulphurets ,Creek area and northeasterly in the Treaty Creek area. One
and possibly two pillow lava horizons recognized in the area immediately
west of John Peaks have been correlated with a regional pillow lava for-
mation which is known to extiend at least as far south as the Anyox area
(Grove, 1968). Similarly, limestone formations mapped in the south Unuk
River, notably at the mouth of Gracey Creek, and near the confluence of
Unuk River and South Unuk Rivers are correlated with limestone formations
in the vicinity of Granduc Mine. At the latter location, the limestone
has been assigned a Triassic age. The area lying between the South Unuk
River and the Coast Intrusions consists of a variety of sedimentary and
epiclastic-sedimentary rocks. Close to the Coast Intrusions minor thexrmal

metamorphism has been imposed.

A number of regional fault structures have been postulated in the
Unuk River area. The strongest of these structures is thought to occupy
the Unuk River Valley from the v1cinity of the International Boundary to
Harrymel Creek and then may be diverted or cut off by a strong northerly

striking structure along the latter creek. A similarly strong lincar
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feature in Gracey Creek valley also strikes northeastexrly but its character

is unknown. Offsets, if any, are relatively minor. A large number of
linear zones of alteration, primarily silicification and/or carbonatization,
have been recognized in the Unuk River and Sulphurets Creek areas. A very
strong northeasterly striking linear alteration zone about 1~1/2 miles
southeast of Tom Mackay Lake is typical of these structures. It is
probable that the alteration zones represent ancient areas of faulting or
at least fracturing. ‘The core area of the regional dome at Sulphurets
Creek differs from the other more elongated alteration zones only in terms

of its size and the intensity of alteration.

4, Detailed Geology of Sulphurets Creek Property
A. Introduction

The Sulphurets and Mitchell Creek mineralized zone lies between
the Coast Crystalline Complex ana.the Bowser sedimentary basin in a
regional structural element described by Grove (1968) as the Bear River
Uplift. The area of mineralization occurs in epiclastic rocks, flows

and marine sediments intruded by a complex of syenitic, dioritic and

granitic plutonic rocks collectively referred to as the Mitchell
Intrusions. The structurally complex Sulphurets and Mitchell Creek areas
are further complicated by extensive silicification, sericitization and
pyritization and by weathering effects. Thrust and tear faults have been
identified but the displacements are in most cases obscured and are as

yet unresolved.

Potentially valuable occurrences of metals have been found in
several parts of the Sulphurets and Mitchell Creek areas. Thesa and their
geological environment have been investigated by several different
geologists in the period 1960 to the present but a comprehensive and
definitive description of the geolrgy of the area has not yet been pre-
pared. The present writers compiled the accompanyipg geology maps
(Figures 4 -~ 8) from previous maps, field observations and microscopic
examination of hand specimens and bedrock geochemical samples. The map
is interpretive as the field work was structured by the geochemical grid

{Z? (400" x 400'). Petrographic studies now underway (by J. H. Montgomery,

PhD., P.Eng.) are expected to help resolve some uncertainties about rock

types and to lay the basis for more extensive petrographic work.
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B. General Description of Area

A very prominent orange coloured mineralized zone can be traced
from the divide between Sulphurets Glacier and Frank Mackie Glacier to the
south, northerly across Sulphurets and Mitchell Glaciers to where it
passes beneath a snow field that separates Mitchell Creek valley from
Treaty Creek valley. This zone forms the Sulphurets Creek mineralized
area. Similar discoloured rocks outcrop on the north and south side of
Treaty Glacier about 3 miles to the northeast. Several similar but much
smaller discoloured areas have been located in the Unuk River drainage ‘
area and a very large and similarly anomalous area of silicification,
alteration, and mineralization lies west of Snippaker Creek 16 miles north-

west of Sulphurets Creek.

The ﬁrightly coloured rocks correspond to an area of faulting,
thrust faulting, alteration, hydrothermal mineralization and weathering
imposed on'a variety of plutonic, volcanic and sedimentary rocks. An .
adequate explanation for the localization of the disturbed and altered
area is not available. Dr. Norman speculated that it may be continuation

of the Granduc Fault Zone.

The zone is partially limited on the west by a gently dipping
(30°W) thrust fault and partially by an unconformity. The east limit of
the main area of disturbance corresponds to the postulated position of a
steep angle north-south striking structure referred to by Dr. Norman as
the "Brucejack Fault”. Rocks west of the zone are predominantly marine
clastic sediments, possibly of Lower Jurassic age. To the east, fragmental
volcanic rocks, tentatively correlated with the Betty Creek formation in
the lower part of the Bowser Assemblage, are present. Elsewhere in the
general Stewart-Unuk River area this formation has been dated as probable
Middle Jurassic age. Thus ‘t 1s reasonable to assume that the altered

zone is comprised of rocks of Lower and/or Middle Jurassic age.
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(ﬁé Figure 4 presents the writers' current map of the geology of

hd the Sulphurets Creek property. Figures S5a and 5b illustrate the Main
Copper Zone in plan‘and.in'section respectively and Figures 6a through
8a are north-south vertical sections at 1200 foot intervals between

2800E and 7600E on the rock geochemical sampling grid.

The entire Sulphurets and Mitchell Creek area has extensive
deposits of unconsolidated glacially derived material. These deposits
are particularly thick in the valleys of both Mitchell and Sulphurets
Glaciers. The glaciers themselves have created deep steep walled
valleys which cut across the area in an east—Qest direction. Glacial
ice and permanent snow occupy at least 25% of the indicated extent of

the Sulphurets - Mitchell Creek mineralized area.

C. Plutonic Rocks
An array of plutonic rocks has been identified in the Sulphurets

P Creek area. The total extent of such rocks is relatively small compared

to the extent of the hydrothermally altered area.

On the basis of variations in microcline and quartz contenté,

Kirkham (1963) identified three main types of syenitic intrusions:

1. Albite syenite including hornblende plagioclase porphyry,

2. Syenite and quartz-syenite grading into granite, and

3. Cross—cutting granite.
Kirkham found that potash feldspar occurs sparingly in the albite
syenite, is an essential constituent of the syenite-quartz syenite and
occurs in a microperthitic form as the only feldspar in the granite.
He suggested that the progressive differentiation of a parent magma
would account for this variation. The apparent total lack of calcic
plagioclase may have resulted from sodium metasometism subsequent to
initial crystal formation or may reflect a somewhat uncommon condition

of a calcium—deficient magma.

®
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The 1974 field work permitted a tentative alternate classi-

fication of the syenitic rocks into

1. syenites,

2. trachyte flows,

3. granite, and

4. cataclastic syenite.
The main occurrences of the syenitic and related intrusions are in a
probable sill complex exposed in the hanging wall block of the Sulphurets
Fault on the ridge between Sulphurets and Mitchell Glaciers, and in the
footwall of the same structure on the lower slopes both south and noxth
of Mitchell Glacier. They were not recognized in the floor of the
valley at the toe of Mitchell Glacier.

Porphyritic syenite commonly exhibits euhedral and subhedral
pink and white microcline microperthite and subhedral white albite
phenocrysts in a greenish phaneritic grourd mass composed of albite and
altered mafic minerals. Phenocrysts are mostly 2 to 5 mm in length but
very coarse grains up to 20 mm in length are occasionally present.
Mafic minerals seldom comprise rmore than 20% of the rock and commonly
are less than 5%. Microcline microperthite grains exhibit oscillatory
zoning visible without aid of magnification and frequently have a core
of plagioclase. Frequently grains of plagioclase and mafic minerals
have been engulfed by the zoned materials. Syenites rich in mafic
minerals are usually magnetic with 1 to 2% visible magnetite grains.

Country rocks adjacent to syenitic rocks are also commonly magnetic.

Trachytes were mapped in the area north and east of the sharp
bend of Sulphurets Glacier where they are thought to be hypabyssal
intrusions. Similar rocks, possibly extrusive equivalents of the
trachytes, are recognized in the agglomeratic “miis nearby. Kirxkham
distinguished greater amounts of albite and lesser amounts of microcline
in the trachyte as compared to the syenite. Both rock types are

commonly porphyritic but, unlike the syenite, trachyte contains horn-
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blende phenocrysts and has a dark green aphanitic matrix. Feldspar
phenocrysts in the trachyte usually are numerous, euhedral and closely
similar in size (in the 2 to 4 mm range) in contrast to a scattering

of corroded grains of varying size in the syenite. Weak epidote altera-

tion, pervasive throughout the trachyte, is likely a deuteric phenomenon.

The present writers have very limited familiarity with the
granite but both Kirkham and Wares (1968) recognized granite as an
important "end member" of the Mitchell Intrusions. Cross cutting relation-
ships with granite in the syenite as described by Kirkham were not
recognized in the field by the present writers. Two samples of granite
were however collected during the course of the 1974 rock geochemical
sampling program. The granite is distinguished by an overall dark red
to a light.puiple colour, tne presence of visible quartz and by the low
content of ferromagnesian minerals. It is holocrystalline with subhedral
and anhedral feldspars and siliceous matrix. Feldspars are mostly red
with white cores and are microline microperthite and perthite. Quartz,

calcite and chlorite veinlets cut the granite.

Cataclastic syenite occurs on the south slope of Mitchell
Valley in close proximity to the trace of the Sulphurets Fault. It -
typically consists of a mixture of granulated and mylonitized syenite
and coarse fragments of brecciated syenite. Quartz is abundant in the
matrix portion and exceptionally forms as much as 50% of the total
rock. Colours vary from dark red to light grey, dependent upon the
intensity of alteration that has affected the rock. The broadest area
of cataclasis corresponds to the intersection of the Sulphurets Fault

and underlying steep angle north-south faults.

D. Andesitic and Dioritic Rocks
On the accompanying map sheet (Figure 4) four subdivisions
of the andesitic and dioritic rocks are indicated. Two of the sub-

divisions, andesite tuff and andesite agglomerate, are clearly of
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extrusive origin; the third, dykes and sills, is intrusive and probably

consanguinous with the first two; the fourth, hornblende diorite
porphyry, is intrusive, crosscuts: trachyte and is virtually unaffected
by the regional alteration. .

The andesitic tuff unit includes crystal and lithic tuff and
interbedded tuffaceous sediments of andesitic composition. It is
abundantly distributed on the north side of Sulphurets Valley and,
together with agglomeratic apd epiclastic material{ forms an arcuate
wedge marginal to and partly'assimilated by the syenitic plutonic
rocks. On the south side of Mitchell Valley, however, tuffaceous
rocks are less common even thoﬁgh the fragmental var}eties appear to
persist. Crystal tuff mexbers have angular crystal grains and fragments
in a microcrystalline grouncdmass whereas lithic tuffs are composéd of
small rock fragments in a tuffaceocus matrix. Bedding is seldom prominent
and frequently is obscured by alteration. Colours vary from light green
to grey and alteration is of variable inﬁensity. Weak silicification

and weak to moderate development of epidote, chlorite and calcite are

typical. Potash metasomatism has occurrxed cleose to the syenitic plutcnic
rocks and in most cases results in a pink coloured crystalline rock
that can scarcely be distinguished from the intrusive rock. Similarly
ambiguous, the andesitic agglomerate with coarse fragments and a
tuffaceous matrix may easily be confused with some of the coarser
clastic sedimentary rocks.

Although mostly too small to show on the accompanying geological
map, andesite dykes and sills are occasionally recognized in the field.
It seems probable that some of these structures are actually small
plutons or were feeders at the time of extrusidn of the enclosing
volcanic debris. The andesite ' green, dense, holocrystalline and
generally lacks internal structures. Feldspar phenocrysts are occasionally
present. Chloritic alteration is pervasive in some dykes but others are
virtually unaltered. Calcite, epidote and minor amounts of magnetite

are variable components.
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Dioritic dykes have characteristics similar to those of the
andesite dykes but are lighter in colour and coarser in grain size.
Essential minerals are feldspar and hornblende. Micas were noted in

only one occurrence.

Hornblende diorite porphyry is present in several areas on
the slopes immediately north of Sulphurets Glacier. This rock type is
distinctive, having up to 30% euhedral and subhedral hornblende pheno-
crysts and a dense finely crystalline feldspathic matrix. Hornblende
grains may be aligned and are commonly chlorxritized. Pyrite may be
disseminated in coarse grains, exceptionally up to 20% of the rock and
is moderately abundant in association with the unit-in massive form in

lenses and narrow veinlets.

Kirkham gives useful tabulations of visual estimates of
mineral coﬁpositions of both volcanic rocks and various members of
the Mitchell Intrusions. Due to the high percentages of "unresolvable"
matrix (30 to 40% in Mitchell Intrusions, 10 to 25% in volcanics) and
the abundances of alteration minerals, particularly sericite, chlorite,
calcite and epidote, attempts to prove their comagmatic origins by
this method are likely to be futile. The overall evidence, both field
and laboratory, is suasive and the present writers speculate that
further work will demonstrate the close genétic relationship. Recent
work by Preto (B. C. Department of Mines and Petroleum Resources) in
the Aspen Grove and Afton areas was successfully directed to similar

problems.

E. Clastic Sedimentary Rocks

Earlier descriptions of the Sulphurets area have emphasized
the importance of volcanic rocks but it is the present writers' obsex-
vation that true volcanic rocks are relatively limited in extent.
A great many tuffaceous and pyroclastic sedimentary rocks collectively
referred to as epiclastics, occur in association with the more tra-

ditional sedimentary rocks such as arenites and greywackes. HMaking
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the distinction between greywackes and pyroclastics is particularly

2 difficult in the field but was possible with greater degree of

¢

o
3

confidence in the office where cut surfaces were examined.

Greywackes are present in all parts of the Sulphurets Creek
area. Lithic grewacke, in which rock fragments exceed detrital
feldspar grains, is predominant in the southwestern‘portion'of the
property whereas feldspathic greywacke is most abundant in the eastern

*  and northwestern portions.

Feldspathic gréywacke has about 30% and occasionally up to
60% feldspar both as subangular detrital grains anq as phenocrysts in
rock fragments. Sorting is poor and paxticles range from silt and
clay size through coarse sand and pebble sizes. Colours vary from
green to grey-green and are usually influenced by weak chloritization
of the rock-flour "paste” matrix. Chert fragments commonly comprise
10% of the lithic varieties of greywacke. 1In addition to chlorite,

carbonate and in particular epidote are common products of alterxration.

Kirkham (1963) was firmly convinced that much of the sedi-
mentary material, both coarse and fine grained, had been deposited-
by turbidity currxents or at the very least had been affected by such
currents. He found the rocks to typically have an extremely low
maturity index, poor sorting and a low degree of roundness of the
fragments and grains. On the basis of their recent field studies the
present writers have no reason to dispute Kirkham's conclusions with

respect to the greywacke component of the sedimentary sequence.

Arenites are distinguishéd from the greywackes by being
vexry siliceous e 2 containing less than 10% argillaceous matrix.
At Sulphurets Creek the arenite is typically a massive grey, fine-

grained, pyritic, quartz-rich rock that lacks good bedding features.
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Quartzitic-, feldspathic-, and lithic-arenite varieties of the unit
wexe distinguished in the office depending upon the nature of dominant
components as determined on cut surfaces. Wackes, which are similar
rocks with more than 10% argillaceous matrix, were also recognized.
The arenites are severely complicated by silicification, weathering,
staining and leaching. Overall, the arenites appear to exhibit a

higher maturity index than do the graywackes.

The arenite unit does not outcrop in the hanging wall side
of the Sulphurets Fault. A lateral change eastward, away from the
fault, from arenite to wacke to greywacke is thought to represent a
facies change. In the past this transition was inéerpreted as a
stratigraphic. succession which lead to a somewhat different geological
model for the area.

A thick sequence of argillite, siltstone and chert occupies
the southeastern portion of the Sulphurets-Mitchell Creek area. These
rocks appeér to underlie the arenite unit and include minor amounts of
wackes, arenites, tuffs and trachytes. In general they are thinly
bedded and well indurated or weakly hornfelsed. The argillites are

black, pyritic and caicareous; the siltstones, grey, siliceous or

. cherty, and the cherts are usually grey and highly fractured. Thin

limestone lenses were noted, particularly in the upper portidn of the
unit but limestone is generally an uncommon occurrence. Chlorite,

sericite and epidote are present througheut this sequence of rocks.

A very extensive sequence of shales, argillites and con-
glomerates lies west and northwest of the Sulphurets Fault Zone.
These rocks exhibit dis+” .ctly lower grades of metamorphism than do
the volcanic and epiclastic rocks that underlie the fault zone. North
of Mitchell Glacier they are unconformably above. the strongly altered
series but in the one area that the contact has been observed (E.A.O.-

1968) the rusty weathering, "punky"”, soft, sericitic, clayey and
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oy pyritic alteration typical of the underlying unit was noted pervading

R fractures in this shale, etcetera, sequence.

F. Regional Metamorphic Rocks
Strongly foliated light coloured rocks are exposed close to
the south side of Mitchell Glacier and for several hundred feet
immediately downstream from the snout of the ice. Where weathered,
this rock is similar in appearance to members of the strongly altered
"arenite” unit. Profound differences exist, however, that justify

assignment of the lower lying rocks toc a separate geological unit.

The silicified arenite contains a high percentage of quartz
and pyrite in quartz stockworks and as perﬁasive metasomatic "flooding'.
Where recentl} exposed by glacial retreat the arenite forms prominent
steep—facéd bluffs and huge blocky talus. Weathgring of pyrite that
occurs in' seams and veinlets produces a dark re&—brown,oxide "skin"
on its surfaces. The strongly foliated rock, in contrast, contains

similar quanitites of pyrite and lesser amounts of silica. The pyrite

however is disseminated and the silica is disguised in the bulk of
the rock rather than prominént in fractures. The unit weathers
recessively and its talus pieces are short-lived in the periglacial
environment. Its main constituents are quartz, sericite, talc and,
occasionally, chlorite. Pyrite, molybdenite and chalcopyrite are

present but only pyrite is in significant quantities.

Three subdivisions of the strongly foliated formation are
indicated on the accompanying geology map (Figure 4):
1. talc-sericite-~chlorite schist
. 2. gquartz-sericite schist
3. chlorite schist.

These subdivisions may reflect variations in parent material.

In 1970, Peter Brown, after plane table mapping in the
Mitchell Glacier area for G.M.L., studied the schists with the aid

)



,

{,

e e e i et A e ot o m AL A b 2 o S e it A T i, A et < St et

of thin sections. He noted the lack of feldspars or feldspar remnants
but even so considered the rock a highly silicified syenite in which
schistosity was defined by sericite and talc. Quartz "tails" with
pyrite grains were thought to be stress shadows consequent upon
dynami.c metamorphism and their conformity to schistosity suggested
that the pyrite origi.iated at least prior to completion of the dynamic

cycle.

The present writers have insufficient experience with the
schistose rocks to offer alternatives to Brown's observations. At
present, though without compelling evidence, Ehey are very dubious
about the parent rock having been a syenite. -

The!strongest foliation in the schist is oriented east-west
with very high angle dip in contrast to a predominance of northerly
trends in'most of the overlying'rocks. It is possible that the
schists represent a regionally metamorphosed "basement" that is
exposed due to the combination of regional doming (after Grove, 1968)

and deep glacial erosion.

G. Alteration

Widespread and varied alteration patterns characterize the

IO 3 SN

Sulphurets Creek area. The entire zone of alteration and the included

copper and molybdenum mineralization is stained by brightly coloured
weathering products. In contrast, the Betty Creek formation rocks to
the east and the Lower Jurassic (Hazelton formation?) sedimentary

rocks to the west are virtually unaltered.

Alteration and structure are closely related and metals of
economic interest, copper, molybdenum and gold, are invariably and
inseparably involved with the alteration. Low temperature sodium
metasomatism resulted in regional scale albitization. Potash metaso-
matism, which may have occurred simultaneously with the albitization,

contributed to the prevalent sericitic alteration.
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Sulphurization is presumed to also have been a phase of this
alteration episode. Among the most thoroughly and intensely altered
rocks in the Sulphurets Creek arxrea are the siliceous-pyritic arenites
exposed on the south slope of the ridge between Sulphurets and Mitchell
Glaciers. These rocks consist almost entirely of cherty quartz matrix
and a myriad of quartz veins with abundant granular pyrite and minor
sericite. This rock type contains erratic low values in gold and

generally negligible amounts of copper.

The zone described above is separated from the overlying
plane of Sulphurets Fault by a less intensely altered zone of quartz-
sericite-minor chlorite-pyrite schist which terminates abrﬁptly at
the Fault. The major portion of physical work performed to date has
been directed to this zone. Copper minerals, mainly chalcopyrite,
with molybdenite and gold values are extensively distrikuted in the

rock, both as disseminations and on fractures.

East of the silicified and sericitized arenite described
above and many hundreds of feet away from the Sulphurets Fault,
feldspathic greywackes and related rocks exhibit lower epidote-
amphibolite and upper greenschist facies regional metamorphism.
Characteristic minerals of the assemblage are epidote and albite.
Epidote forms more than 50% of some rocks and the presence of calcite,

sericite and chlorite suggests that saussuritization occurred.

The regionally metamorphosed rocks near the terminus of
Mitchell Glacier have been affected by carbon dioxide metasomatism
and by silicification. The occurrence of talc and chlorite and sub-
stitution of one mineral for the other are characteristic of these
processes acting at low temperatures in greenschist facie:c ..etamorphism.
The quartz stockwork in and adjacent to the schists likely resulted
from concomittant release of silica. In the past an igneous hydro-

thermal source of silica was assumed. Up-dating of petrologic data

. concerning these rocks is badly needed.
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R. V. Kirkham discussed rock alteration in detail in his

1963 thesis. Among many obserxvations presented, the following are

particularly significant:
1. the area of the visible portion of the alteration.halo is
‘ three times as large as the area of intrusive rocks.

2. all rocks have been affected to some extent

3. weak propylitizétion is the most common type of alteration
(Glossary of Geclogy defines propylitization as "a hydro-
thermal process involving the formation of a propylite by
the introduction of, or replacement by, an assemblage of
minerals including carbonates, epidote, quartz, and chlorite".)

4. regional albitization of plagioclase has occurred'(Kirkham
posed the question of whether this reflecéed the main periQd
of alteration or whether it was related to a morxre widespread
spilitic province and this subject deserves further investi-
gation, particularly in view of W.S. Fyfe's recently stated
ideas concerning seawater metasomatism.)

5. albite, calcite, sericite, quartz, chlorite and pyrite are

=

%)

the most common secondary minerals
6. a major portion of, if not all, alteration has taken place

at constant volume.

H. Structural Geology

The broad zone of alteration described in the previous
section is confined to the area between Sulphurets Fault on the west
and, at least in the Mitchell Glacier area, Brucejack Fault on the
east. To the south the zone narrows appreciably where last observable
at the ridge between Sulphurets and Frank Mackie Glaciers and, less
obviously, appears to be narrowing at the edge of the snowfield north
of Mitchell Glacier. The shape of the zone as viewed ir plan is thus
a very elongated ellipse with the elongation being in the north-south

direction.

»
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To the southeast the trace of Brucejack Fault diverges

easterly from the main zone but is similarly accompanied by the
rusty-weathexing pyrite-sericite alteration assemblage. Other vertical
and nearly vertical faults lying west of the Brucejack Fault are trun-—
cated by the Sulphurets Fault-which also strikes northerly but dips
west at a much flatter angle.

Bedding attitudes have been recorded in most parts of
Sulphurets Creek area. A consistent pattern for the area has not
been developed due in part to the intensity of data-obscuring .altera-
tion, to the complicating effects of faults, folds and dyke systens
and to the presence of sedimentary facies changes that have been
recognized only recently. A regional dome structure has been referred
to in reference to the Mitchell Glacier part of the area but if it
exists it must trend generally east-west contrary to northexrly

trends observed in younger rocks elsewhere in the area.

I. Economic Mineralizatiocn
The exceptionally large area of sulfide minerals associated
with intense but low temperature alteration at Sulphurets and Mitchell
Glaciers has many characteristics of major porphyry-type copper-~
molybdenum mineral deposits. The pertinent characteristics shared
with the Sulphurets Creek nroperty include the following: (reference
is to Lowell and Guilbert's paper in Economic Geology,1970;Vol.65,pp373—408}.
l. mineralizaticn emplaéed at relatively shallow depths, i.e.
within a few thousand feet of surface
2. ore deposition essentially contemporaneous with intrusion
3. related igneous bodies exhibit minor ta pronouncedly elongate
shapes
4. porphyry copper deposit environment commonly developed in
stocks with cross sections of well under a square mile at

the elevation of ore deposition

O
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! 5. emplacement of related igneous rocks almost totally passive

{(this factor is diificult to determine at Sulphurets Creek
and may not be valid - note brecciation)

6. associated intrusive rocks stock-like with subordinate
associated dyking | ‘

7. associated intrusive rocks typically intermediate to felsic,
the sequence being from dioritic to ﬁonzonitic rocks with
mineralization atfiecting all these rock types

8. a nearly universal association of porphyry—-type deposits
with porphyritic rocks

9. orxe deposits commonly bounded by a post ore erxrosion surface
and by aﬁ least one post ore fault -

10. a large part of mineralization associated with porphyries
occurs in pre-ore rocks

11. alteration of porohyry copper deposits includes some or all
'of the following assemblages: potassic, phyllic, argillic and
propylitic (all assemblages are present in the Sulphurets

£ Creek area)

12. alteration typically extends some distance from the outer
reaches of mineralization and frequently merges with low-rank
metamorphic effects, the two being discriminated only with
difficulty

13. small to medium sized deposits of base and precious metals
occur peripherally to the porphyry-type mineralization.
Common minerals in this zone are sphalerite, galena, silver,
chalcopyrite, gold and pyrite

14. the order of abundance of minerals is pyrite, chalcopyrite,
bornite, enargite and molybdenite

15. the typical lateral zoning sequence appears to be outward
from pyrite-molybcenite, to pyrite—-chulcopyrite--molykdenite-
bornite, to pyrite-chalcopyrite, to sphalerite-galena-silver-
gold. In the vertical sense zoning may.be upward through

pyrite-chalcopyrite-molybdenite grading into pyxrite.

O
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16. hypogene sulfides typically occur in veinlets and as
disseminated grains. "As a broad generalization, the por-
phyrites give the impression of being large masses of
homogeneous material penetrated by a reticulate network of
fractures and mineralized by a massive infusion of fluids
which soaked the mass rather than concentrating mineralization
in tabular masses or replacements”" - quotation from preliminary
version of L. & G.'s paper.

17. a progressive gradation in sulfide occurence is almost in-
variable from veins inward to veinlets to veinlets plus
disseminated to disseminated

18. breccia pipes and crackle zones are commonly present

19. supergene sulfides are usually present; chalcocite being

the most common.

Pyrite is conspicuous in most parts of the Sulphurets Creek
mineral zone, varying from a "background" of about 0.5% to a maximum
in strongly silicified areas of more than 10%. All rock units contain

pyrite, either as disseminated grains ox in veinlets.

Chalcopyrite is widely distributed in small.amounts and
occurs as concentrations in certain contact and faulted zones. Epiclastic
volcanic rocks on the upper south slope of the ridge between Sulphurets
and Mitchell Glaciers contain 0.2 to 0.6% disseminated chalcopyrite.
Strongly silicified arenites at lower elevations and to the east of
the epiclastics may contain up to 3% chalcopyrite mostly in hairline
sulfide fractures but also as disseminations. It is not yet apparent
whether the intensity of chalcopyrite mineralization increases with
proximity to faults or to certain less siliceous (tuffaceous?) horizons
in the arenite unit. A patch of abundar% chalcopyrite in syenitc
located at the top of the ridge was investigated by DDH 62-1 and found
to be shallow. 2Zones of steep angle faulting and the contact between

intrusive rocks and underlying schistose rocks south of Mitchell Glacier
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bear much copper staining but guantities of chalceopyrite or othex
sulphides have not been determined. Massive chalcopyrite in veinlets
was noted in steep bluffs in a heavily wooded area north of the toe

of Sulphurets Glacier and 1/3 mile west of the toe of Mitchell Glacier.

Bornite has been reported from rocks at the south side of
the lower part of Sulphurets Glaciex but has not been confirmed.
Disseminated bornite, obscure on fresh surfaces, occurs in dark coloured
coarsely porphyritic feldspar-rich intrusive rocks north of Mitchell
Glacier. Elsewhere it is present as a secondary mineral or in minor

amounts associated with chalcopyrite.

Molybdenite occurs with chalcopyrite in faulted zones,
with pyrite in silicified arenite and extensively in quartz veins and
fractures‘in chlorite~-sericite schist. The latter mode of occurrence
is typical of molybdenite near. the edge of Mitchell Glaciér on the

John Bull, Arbee and Dawson-Ross claims.

Pyrrxhotite is absent or sparcely distributed in most parts

of the Sulphurets and Mitchell Creek areas. A notable exception is

‘south of the toe of Sulphurets Glacier where pyrrhotite occurs in

and near a diorite intrusion, possibly a sill.

Magnetite distribution is a reliable guide to the contact
between intrusive and host rocks. In addition, "freshexr”" syenitic
intrusions c¢haracteristically contain 1 to 3% magnetite.' No massive
or vein-type magnetite occurrences are known but concentratiens
sufficient to cause compass distortion are present in crushed syenite

near Sulphurets Fault on the upper nortn-facing slope of the Sulphurets

and Mitchell Creek Ridge.
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Sphalerite and galena occur with coarse limey material on
the ridge between Sulphurets and Mitchell Glaciers at the west edge of
the altered rocks, in gash veins with barite immediately below the
Hanging Glacier, and in several places near Mitchell Glacier in zones
of intense pyritic-sericitic alteration. The Sulphurets Creek - Unuk
River areas are not particularly endowed with lead~zinc mineralization but
all occurrences are of interest due to an almost invariable silver and
gold association. In addition, the environment may be favourable for
the occurrence of "Kuroko"-type stratabound volcanogenic base metal

deposits.

Four types of mineral occurrences of possible economic
interest have been explored in the Sulphurets Creei area:
1. -Placer deposits of gold
2. Disseminated copper with molybdenum and gold
3. Fracture-controlled and quartz-stockwork molybdenum
4. Gash veins containing sphalerite, galena, iuby silvexr(?) and

electrum in barite-calcite gangue.

Placer gold first attracted prospectors into Sulphurets Creek
valley. Total production has undoubtedly been insignificant and was
obtained at high cost of money and effort. Main workings were on
Mitchell Creek between McTagg Creek and Sulphurets Creek where gold is‘
both very coarse and rather fine. Two sources are indicated; coarse
material from quartz veins close to placer workings and fine material

from the pyrite~quartz alteration zones several miles to the east.

At present several placer leases are operated during the
summer months by Duke Kilbury and Joe Warner of Ketchikan, Alaska using
awkward but effective methods. Their professed pocy results are viewed
with skepticism. Many opportunities for locating placer deposits are
recognized. In addition to access problems, all bear the severe burdens

of short working seasons complicated by high summer run-off stream
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flows, deposits comprised of poorly-sorted unconsolidated gravels,

rock flour, clay and boulders and by iron oxide coatings on gold.

Copper'mineialization with significant amounts of molybdenum
and goldfoccurs in many paztsvﬁf.the large complex of altered intrusive,
volcanic and sedimentary rocks. Mineralization is both fracture con-
trolled and truly disseminated, the latter being most prominent in

rocks of intrusive origin.

Work to date on the copper occurrences has mostly been
confined to the so-called "Main Copperx Zone" located on the upper
south slope of the ridge between Sulphurets and Mitchell Glaciers.

738 feet of packsack drilling, six diaménd drill holes totalling -
3333 feet, and several hundred feet of bedrock trenching have been
completed!(Figure 5b). With the exception of DDH 62-1, positive drill
results have been obtained. DDH 62-1 unsuccessfully tested the theoxy
that copper mineralization had been introduced via the Sulphurets

Fault structure. Collared in mineralized syenite, it passed through

Sulphurets Fault at a depth of 824 feet then entered sparcely mineralized
silicified arenite. DDH 68-1 tested a broad zone of mineralized epi-
clastic volcanic rocks and syenitic sills. Remaining drxill holes

tested the sheared andmineralized siliceous arenite. Assays are
indicated on Figure 5a. 2Zones of good copper potential are exposed

both south and north of Mitchell Glacier. In these areas chalcopyrite
and bornite are present in and close to various syenitic intxrusive
bodies, of which some have been crushed and others axre apéarently

either fresh or completely recrystallized.

Large areas of strongly pyritized silicified arenite contain
only small quantities of copper minerals. Due to the acid environment

produced by weathering of pyrite, copper minerals tend to be selectively

CH
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leached from outcrops and care is required in evaluating outcrops

apparently barren of copper. Small bedrock pits excavated by means
of Cobra drill and dynamite are useful in this pfocedure and have
resulted in new discoveries. 1In addition, it is practical to dis-
tinguish gossans aeveloped from sulfides barren of copper from those
that have copper values on the basis of colour: barren weathers .

yellow; copper-bearing weathers reddish.

Malachite occurs in limey lenses throughout the epiclastic
volcanic unit and freshly blasted surfaces are commonly heavily coated
with malachite and azurite that rapidly fades and is washed away.

More spectacular and persistent malachite stains occur in and close to
faulted and crushed zones along the slopes south of the terminal part
of Mitchell Giacier. Several of these stains are many hundred square
feet in area and represent thin layers of secondary copper minerals
deposited‘from groundwater that seeps from the faults and evaporates

as it percolates over the steep smooth rock surfaces.

Gold. in small quantities is found in many parts of the

Sulphurets and Mitchell Glacier region in association with pyrite;

' chalcopyrite and arsenopyrite. Areas of better molybdenum values
appear to contain negligible or at best very minor amounts of gold.
In the Main Copper Area (Figure 5a), about 0.02 oz/ton gold accompanies
0.55% copper. Pyritic zones in the western portion of the Area con-
tain trace amounts of copper but exceptionally up to 0.22 oz/ton gold.’
Elsewhere in the same generél area grab samples containing 0.80 oz/ton
gold have been assayed. Parts of the silicified pyritic arenite assays
very low in gold (in- the 0.003 oz/ton range) and massive pyrite
commonly assays 0.0l oz. Au/ton. A practical and reliable method of
checking the persistence of gold values has not been employed but the
current favourable gold price suggests that more efforts should be

directed to this matter.

€
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In the southeastern part of tne Sulphurets Creek property
in the general vicinity of the Hanging Glacier both electrum and
auriferous arsenopyrite have been found. The electrum was found in
1960 in barite-calcite veinlets but the precise location is unknown.
Gold-bearing arsenopyrite was iocated in 1974 during the rock geo-

chemical sampling program..

Native gold was found in 1960 in a boulder southwest of

the terminus of Mitchell Glacier; its source is unknown.

PART III. GEOPHYSICS

1

. Airborne and ground magnetic surveys were employed in the

early stages of G.M.L.'s work at the Sulpnurets Creek property. Early

in 1960 a helicopterxr-mounted magnetometer revealed magnetic anomalies

between the Hanging Glacier and Sulphurets Glacier but much of the
rest of the area was by-passed due to heavy snow cover which made
inoperable the method of using strip photography for flight-line
recovery. The survey was completed in mid-summer 1964 when flight
paths could be accurately traced. Several magnetic anomalies
corresponding to the main zone of faulting and related crystalline

intrusions were located.

Ground magnetic surveys were carried out in 1960 in the
southeastern portion of the Sulphurets area claims to confirm
anomalies found by the airborme instrument. The survey was
successful in delineating a pattern of dioritic dykes. containing
magnetite. Other ground surveys completed in 1960 in the Mitchell

Glacier area gave inconclusive results.

The feasibility of using induced polarization surveys to
delineate sulfide distribution at Sulphurets Creek was investigated

in 1964 by Dr. Arthur Brant, then Newront's chief geophysicist.
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Recognizing severe problems of texrain, permanent snow and pervasive

pyritization, he made a negative recommendation.

Since 1964- the general topic of geophysics- has scarcely been
considered with respect to the Sulphurets Creek property. A review
encompassing new methods (i.e. Magnetic I.P.) and new applications
(i.e. multi-channel scintillometry to outline variations in XK distri-

btion) is overdue.

PART IV. - GEOCHEMISTRY
1.  Introduction

iIn addition to the obvious formidable problems created by a
remote ldéation, a hostile climate and rugged topography, exploration
of the Sulphurets Creek property has been hampered by the more favourable
and manageable problem of size. The dimensions of the area favourable.
for mineral exploration are about 5 miles (8.0 km) north-south and
3 miles (4,8.km) east~west. In order to plan and carry out systematic
efficient exploration it is necessary to identify and assign priorities
to various portions within the area. Although bedrock exposures are
generally'goodﬁ the primary tooL in this process, geology, is somewhat
handicapped by the blanket of iron oxide minerals that obscures the
potentially valuable sulfides. Leaching and enrichment of metals has

also occurred.

Prior to 1974 mapping, silt sampling, trenching and drilling
ﬁad been applied to the Sulphurets Creek property. In accord with
recommendations by both Bondar-Clegg (1968) and Chemex Labs Ltd. (1971)
a program of bedrock sampling was commenced during July 1974. The

objective of the Survey was to apply multi-element analysis to the
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bedrock samples to identify primary, and possibly secondary, dispersion

patterns around potential ore zones. The intent was to .sample initially
on. a 400 foot square grid pattern to be followed by a 200 foot pattern

in. areas of unusual interest. -

Z. Orientation Surveys

During June 1968, Fabian Forgeron, Ph.D., of Bondar-Clegg &
Company Ltd. carried out am orientation geochemical survey in part of
the Sulphurets Creek property. 67 samples,of which 17 were bedrock
samples; 14, stream sediments and 26, vtalus fines; were analysed for
cold citrate extractable copper, hot aLcid extractable copper, lead,
zii'xc: and silver, pyrosulfate fusion and thiocyanaté‘ colorimetric
determination:oi molybdenum; The survey determined that geochemical
techniques could be used. to indicate  the presence of ore grade

‘ mineralization. The problem of s_ca.véngingt of trace- amounts of metal by

sorptiomn and by co-precipitation with hydrated ferric oxides to give
anomalous metal values tended to pertially discount the effectiveness

of sampling unconsolidated and suxrficial material. Of significance
with respect to this report were Forgeron's. observations that "Bedrock
— analyses indicate that. copper gives a broadly anomalous. halo around
known copper mineralization and that molybdenum and éilver give more
restricted halos which may be useful in providing target sites ovexr
broad bedrock copper anomalous (sic)" and "there is a copper-lead-
zinc association in the talus fines which may be indicat;ive’ of bedrock

sources of silver".

In 1971 H. Bichler and B. Brown of Chemex Labs Ltd. analysed
one pyritic sample and one sample with low values in both pyrite and
copper and reviewed Forgeron's report in oxder tu provide a second
opinion regarding rock geochemistry at the Sulphurets Creek property.
They concluded that severe ratio inversions were recognizable and that

a program of rock geochemistry would provide useful elemental zoning data.

B
toy
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While the 1974 sampling program was in progress Joseph H.
Montgomery, Ph.D., P.Eng., was commissioned to carry out a further
field orientation. study and to check and advise on. the suitability of
field methods being employed. He selected five samples of varied
lithology which. were analysed for: 34 elements by semi-quantitative
emission spectrographic techniques. Dr. Montgomery's report is
appended to this report (Appendix IIA) .

After completion of field work, twenty rock samples repre—
sentative of major rock units, irrespective of mineralization, were
selected and analysed for twenty-four elements (see Appendix IIB). »
Because of the variety of rock and alteration environments involved,
it is probable that an insufficient number of samples was analysed.
Pollowing. a review of all pertinent data. all sampies were analysed.

for coppe?,. molybdenumr, lead, silver and gold (Appendix IIC).

rs

3. Analytical Procedures
Samples consis'ting of between one and two pounds of fresh or
reasonably unweathered bedrock were submitted to Chemex Labs Ltd. |
After passing through a jaw crusher and. a gyratory crusher, the
sample was split througi';.. a "Jones™ splitter to obtain about 250 grams
of material. The latter quantity was pulverized in a contamination-
free ring pulverizer to ~100 mesh size. Accurately 'weighed. 10 gram

and 0.5 gram portions were then prepared and digested.

The- 10 gram sample was ashed at 550°C then twice- heated to
dryness. in aqua regia. The resulting residue was dissolved in 25%
hydrochloric acid and aspirated through Varian Techtron Atomic Ab-

.sorption Spectrophotometer. In the first stage two readings were

obtained: one for silver (Ag++) and the other for the interference
factor which was then subtracted from the first quantity to give a net

corrected value for silver content. Gold was then extracted from the

A AT 3 e i el St e s
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solution into hydrobromic acid and MIBK, an oxganic complex. Gold was
dgtermined by passing the resulting gold organic extract through the

AA unit.

The: 0.5 gram sample was. digested using 3 ml. of 70% pexrchloric

‘acid and 2 ml. of concentrated nitric acid for 2-1/2 hours at 203°C.

The solution was then diluted with distilled water to 25 ml. volume,
and heavy particles were allowed to settle out. The clear solution

was: processed through the atomic absorption unit and readings were

~obtained for copper, molybdenum and lead.

'Geoc‘hemical data were plotted on base maps prepared on scale
of one inch to 800 feet (243 m). On the base maps each sample site is ~
identifieci by a small numbered circle and the particular geochemical
value: is plotted nearby using a slightly larger italicized script
(Figures 10 - 14).

It was found that in all cases geochemical values exhibited
great variation, due, presumably, to the range of rock types present
and to the va.r:ying alteration and mineralization histories to which the
area as a whole has been subjected. Consequently contaouring was
designed to express relative abundances of metals rather than to be

statistically defensible in the strictest sense.

For convenience parts of the geochemical maps were coloured
to reflect arithmetic multiples of abundances of metals: yellow indicates
metallic ion present in above general background levels for the area,
probably little economic significance; blue -~ anomalous values, possibly
close to economically significant mineralization; green - significantly
anomalous quantities of metallic ion present in the rock; red - a high

concentration of metallic ion. .
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5. Geochemistry of Copper

Values obtained for coppei: in bedrock geochemical samples are
plotted. omr Figure 10. Value‘s. are plotted in profile on Figures 6, 7
and 8. The lower detection limit for copper in the analytical method
employed is 1 ppm. Values recorded in the surveyed. area range from 8
to 6560 ppm. 500 ppm (.05%) was selected as a significant value and
a 2 factorial multiple of 500 was used as the contour in‘f:erval, viz.

500, 1000, 2000, 4000 ppm.

The pattern of distribution of significant amounts of copper
in bedrock corresponds moderately well with data gbtained from pros—
pecting and geological mapping. Attention is drawn to the area just
north and northeast of the bend in Sulphurets Glacier where, although
copper mineralization had been recognized earlier, copper is more
‘widely distributed than previously suspected. The results of the
partial survey south of Sulphurets Glacier are sufficiently encouraging

o ' to demand further attention. Although the apparent "double" band of .
@ high values acrocss the tqp of the ridge between Sulphurets and Mitchell
Glaciers was unexpected, elsewhere results are predictably high in the
Main Copper Zone and other areas adjacent to the Sulphurets. Fault.
Areas of low: copper in bedrock were similarly anticipated and this
confirming geological data will allow them to be disregarded with
confidence during the period that work is directed to the primary

target areas.

6. Geochemistry of Molybdenum

Values obtained for molybaenum in bedrock geochemical samples
are plotted on Figqure 1ll. The lower detection limit for molybdenum in
the analjy w.cal method employed is lppm. Values recorded in the survey
area ranged from 1l to 340 ppm and a 2 factorial multiple of 10 was

used as the contour interval, viz. 10, 20, 40, 80 ppm.

®
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Anomalous molybdenum values obtained south of the Hanging
Glacier are not related to any known mineralization or intrusive source
and the host rock is greywacke and chert. North of Sulphurets. Glaciexr

abnormally high quantities: of molybdenum occur in zones closely related

‘ta the trace of Sulphurets Fault, and near the contact between syenite

and epiclastid volcanic rocks. Neither- structural feature is well

' defined by the molybdenum values. South of Mitchell Glacier, as is

the: caser for the- patterm: of lead and sil\ier,. the lower contact between
the cataclastic syénit;e and the sericite-pyrite altezed arenite is
conspicuocusly defined by molybdenum. Samples from the arenite uﬁit
downstream: from: the snout of Mitchell Glacier are the most enriclred

in molybdenum, perhaps again reflecting proximity .’to the trace of

Sulphurets Fault. Two isolated but strongly anomalous samples are

'No. 535, south of Mitchell Valley and No. 572, north of Mitchell Valley .

Both. rép;esent: phyllitic pyrite-rich shear zones of rather insignificant

dimensions.

7. Gecchemistxy of Lead

Values obtained for lead in bedrock geochemical samples are -
plotted: on: Figure 12. The lower detection limit for lead in the
analytical method employed is 2 ppm. Values. recorded in the surveyed
area range from 2 to 1387 ppm. The majority of values aré less than
20 ppm and a 2 factorial multiple of 20 was used as the contour interval, |
viz. 20, 40, 80, 160 ppm.

Only one anomalous (i.e. 20 ppm or greater) lead value was
obtained in the surveyed area south of Sulphurets Glacier. The lead
content of syenite located on éop of the ridge between Sulphurets and
Mitchell Glacier~ 's very low whereas the sedimentary rocks exposed on
the south-facing slopes from the toe of Sulphureté Glacier to the
Hanging Glacier produced a high proportion of weakly to moderately
anomalous. samples and a wide scattering of samples abnormally high in
lead.
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A zone of very high lead content occurs south of Mitchell

Glacier in the vicinity of steeply dipping faults and the trace of
Sulphurets Fault. This. coincides with an area of cataclastic syenite
and rather intense quartz and .sericite alteration within which trace
amounts. of galena have been recorded. WNorth of Sulphurets Glacier
where copper mineralization has. been investigated by trenching and
drilling,. Iéad is generally present in quahtities only slightly above
background..

The wide distribution of samples apparently anomalous in
lead was unexpected. Additional office studies, employing different
numbers and contoux intervals, should be undertaken. In the field,
attention should be directed to possibilities of finding stratabound
lead deposits.. It is noteworthy that copper and lead appear to be
largely ax:ztithetic except in the. vicinity of. the lower portion of
Mitchell C;‘lacier-

8. Geochemistry of Silver

Values obtained for silver in bedrock geochemical samples
are: plotted on Figure 13. The lower detection limit for silver in
the analytx.ca.’L method employed is. 0.2 ppm. Values recorded in th‘e
survey area ranged from 0.2 to 46 ppm and a 2 factorial multiple of

1 was used as the contour interwval, viz. 1, 2, 4, 8 ppm.

Weakly to mod_erately anomalous silver values were obtairied
in the surveyed area south of Sulphurets Glacier, and strongly anomalous
values extend across the claim group along the south and west end of
Mi}:chell Glaciet coincident w’ith outcroppings of sericite-pyrite
alteration imposed on are..te. Elsewhere significant silver values
are erratically distributed over much of the slope between Sulphurets
Glacier and the ridge top. High silver values do not invariably coincide
with areas of known copper mineralizatiqn. As with lead, the silver content

of syenite is low or only very weakly anomalous.
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With some striking exceptions, silver and lead have similar
distribution patterns. Silver and copper are less reliably covariant.

Several areas requiring further attention were revealed.

9. Geochemistry of Gold

Values: obtained for gold. in bedrock éeochemical samples are
plotted on Figure 1l4. Values are plotted in profile in Figures 6, 7
énd.B: The lower detection. limit for gold in the analytical method
employed is 30 ppb. Valués recorded in the surveyed area range from
<30 to 6560 ppb with the majority of values in the <30 ppb range and
a 2 factorial multiple of 100 was used as the contaur interval, viz.
100, 200, 400, 800 ppb. ' B

Distribution of anomalous gold values is generally related
to that of anomalous copper values. In the southeastern part of the
survey area, in the vicinity of the Hanging Glacier, several samples
weakly anomalous in gold occur in an area of negligible copper where
gold,in.elect:um.aéd.gold in arsenopyrite have keen found. The area
peripheral to the lower part of Mitchell Glacier is clearly anomalous
in copper and silver but gold is not as obviously'enriched.except at
the eastern.limitsof‘the,su:vey; The linear anomaly south of Sulphurets
Glacier is noteworthy for being very sharply defined. The source may |
be a vein or fracture structure and additional investigations are

obviously required.

10. Conclusions

The writers consider the rock geochemistxry project incomplete.

.Work to this stage has been very successful in outlining a geochemical

pattern on the Sulphurets-Mitchell Creek ridge that probably could
have been predicted in a general way from previous work. However,
significant new areas anomalous in metals were also located and some
areas were found to be for our purposes blank, thus narrowing the

search.
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The problem of relating metal distribution patterns to a

broad area of multiple backgrounds and enrichment may well be resolved

by statistical treatment of the data. Advice in this matter should be

soﬁght:in:the-literature and,- when. the project is. complete, from geo-

statisticians..

PART V. CONCLUSIONS"

The Sulphurets Creek area may contain one or more medium to
huge-size deposits of copper ore with significant values in molybdenum
and. gold. The location and environment indicate that if a mineable ore
deposit were located many obstacles to develdpment?Wou;d;have to be
overcome. It is reasonab;a to expect that these could and would be
bvercome'gnd that a major mining project is feasible.
.Modest.expenditures'on exploration work héve invariably en-
hanced the prospects of the Sulphurets Creek property. Its geological
features. are remarkably similar to those reported at porphyry-type

copper deposits throughout the world.

The- Sulphurets Creek property is nearing the stage of explo-
ration where major expenditures will be required. Upon completion of
the rock'geochemiStry‘and geology‘groject.initiated in 1974 it is
probable that a large program of diamond drilling will be indicated

as the next stage of work.

PART VI. RECOMMENDATIONS

1l. Rock geochemistry and geology studies .aould be completed.

2. Areas of significant metal concentrations indicated by the 1974
work should be thoroughly prospected and re-sampled in greater
detail. .
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Additional claims should be staked to cover areas of potential

beyond present boundaries of the property.

High grade gold occurrences. should be prospected and trenched'lf
Placer gold possibilities should be: investigated.

Statistical analysis of geochemical data should be undertaken.

Desireability of analysing all samples for additional elements
should be- determined and, if indicated, should be pursued.

The feasibility of applying geophysical methods. should be
reviewed. '

Petrologic studies should be expanded in a systematic manner

and. a thorough literature search should be carried out..

Diamond drill core presently storxed on the property should be

removed. to weatherproof storage.
Better campsite facilities should be established.

Methods of financing a major program of diamond drilling should
be investigated. Prospective joint venturers should be encouraged
to visit the property during mid-summer 1975 while field work is

in progress..
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1961 Report by G.W.H. Norxrman, The Granduc Sulphurets

Property, Unuk River Region, Northwestern B. C.
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The: Sulphurots property 43 a 69 c¢laim group of 34 Roy and
35. Ted claims: om: Culphursta: Creclk, & miles east of the Jurection of
thizs Crece and. Unule River, axnd 20 =files north of the Granduc Mize.
Tha propesty was. staked for Granduc ¥ines Ltde. in 1960, to includs a
series. of 200 to: 600. gorma magnetic anomzlics located during an air-
borne rapgrnotlc survey by helicogter of Uzuk River drzlnage btasin, The
original stiking ix 1960 conaiztad of 37 Ted cledns and 24 Ray claics,
Two. Ted claims wors dropped and 1Q additlonal Roy eledirms were staked
i 1961 ‘

A. group of approxicately 50 Arbee claims wore staked early
in 1950 bz Don i9s3 and Sten EBishop of Ketchikan, Alaska, 4o includo
mirerzl. showlings on Mitchell Glzeier, This stilring was done when
locel inkzbitonts: of ths regicn learned thal Gronduc was dolng alrborzs
nagmeliic surveys and exploration in Unulc River area. Granduc'z Tod-Ray
Claim group was stoiced £irst szd have prlority over the partly overlop—
ping Arbeo. elainms, £3C00 was paid by Hoss in liew of acgecsmzeat. worlz
‘for 8 Arbee cloima adjcining tho ezst sids of Ray clains on ths ridse
betwecen Sulphurcis and Mitchell. Clzcieora in Jure 1981; the remaining
Arbse claizs wore ellowsd to lapzae and wore restoked as the Johnm Budl
group by Wendoll Dawoonm for Noss ond ascocialess. o work aoa beem dono
g2t oa. tho:claima adjoining thae Ted-Ray group and they will lapss during
the perdod Juno lith = 1&th 1542, unlass the required ascessment is
somplotad..

York Porformod

Tag airbotzo xzzoctic survey of the: Unvk River drainage
area.wza earried out in April 1940. Areas in wahich magnctic ancmaliea
cscurred wore staited in late ¥oy exd recorded in carly Junme. Cround
inzpection of tho ememalies wus carricd out Jume to Cotobor 1960.

" The work in the Sulghurats Property im 1960 consicted of
reconnadsscace geology on.  =ils to ome inch znd a fow.gzround recormais-
sonca maznatle survaya ca 200 scala. 5000 foet of magnotic linca were
T acress Lho clairz aleag thae two sldex of tha Mitchell GClacier, o
& 5CC0 fook bagse 1line azmd 14,C00 fcat of sida lines wers rua on the
ascutheast ¢zd of the properiy, ooobt of Sulpkarets Clacier.

piLam Sufflclent goological crd geophrsical work waz carriod cub
pav S ~ Had

1) to izdicate that the ancmalics wore cus to s=all concop-
tratlons of nmagnotito, dissoxdzclced i ths rock oF in amall clusiors »
cococlatod with chaleopyrita a=d zyriic;



2) to indlecta thab chslcopyrile &iss cceurped in syonito
 porphyTy, whilch undorllics cxionzive crczs ca e clolns whase tacre
ra no ansmolics;

3) to ch;.r;.' that Durileor work would bo roguired to delorcino
tho grade end oxtond of the copper mincroliccoticn;

L) to fulfill sccessmont work requireconta for the firsh
|, ear. -

During 1961 a more dotniled t7po of mapning was corried oul
foo the: compeny by R Ve Kirkhon,, acgradesto studest ot Undversity of
Sritizh Colnmhin,. todoternina: thastxusiucy ¢f tho sooks a=d tha '
cequene: end picnificancy of tho axteasivo: rocls alicration az a spido
to tho oot axpleoratlon proecdurts. Thirty-tun Pocksack holsz, totalling
732 fook,. wora drilled to. obtain sexples for assoy, in fexx separetlo
arcas, Two of the crezs wcze eclosted to gsd sazples of the botler tyme.
of minoralization and tvo of the azozs wcre cclactod to flLINY acnoste
zent requirasents foxr- elodm srouns withoulb =sving the drdll cozp,
teczuso of Inosuflliclant tizo gvailablo,.

Gealoor
1
Lithnloar
The: accompanylng 1000 scxle map & He Ve Xipithom gives ths

genoral diotribulicn of rock unitz im azd neor the cleoirms ond thelir

attitedeg. Tho cldest rocks crs belicved to boe wolcanic. They underlds

the greator part of the clalcs end concist of macsive andecits brocelas.

‘ acd tufiz. Arglllite cnd sandstons gcexr in s==1t amsonto wlith tho
voleanic roclta and are olther inlorbodded or infalded. Tho sedimentayy
voeka, consisticg of argiliite, prerwacke aad corngicmorato, underlic
the cbremo wostern and zmorthern cdses of tho cladss end a largs area

~ . dixectly nortiwest ol 40 cloixs. The volemnic rocks are cub by syonitao
amd gysniie poriiry oills or sheria mearly pacallci to bodding, ond tha
sedimentary groun cre: cus by trachyte: porphysy, wWalch =iy be o fimsr-
grodncd variety of tho ocyenits. Tho cycmito iftresives trezd noxth-
corfizoat and are cul by & sadies of fincesraiznzd diorite dikes, a fow
ol wiilch oro chavn ca tia map. Theoe: dikcs atriika cast and dip morih,

Loea) Shonatuarey

The rolaticnchip of wolesnie rods zreurs to sodimontory roolk
goonra dn e genorall porfon: noxtis of” thol clodessindicaton that tha
voleania rocks probably lia alenz 2o anticlinal strusturc,. Talx sti-ucte
ura: exxtonds nozthvest acxoso tho ceath Rolf of the cl=ics, tuk Lo cut

22 by northosst faulis (Suipkurols Favli) slong tho wast gida of tha
rropostye lonsororhw absumtbnl thafogltcinwicate " Tho rocia on Eha
wost. cido of the foulls otrilie morthezst ot »izhb onrles Yo thoto each
of tho fauli and dip mordhuwoct. Thoy ¢onaist of groyeacka argillisia erd
gonglomasata,. exeapt fom 2 szmall arga.in tho cenbral part of the claiza
underlain by gyenite and vwolcanied. Thiz arca of syonito end voleanics moy
lio botwecn. oiraxda of tka nerilsoab foxlt 2omne.




Rocrianal Strusturs

The more izportant structural featurcs of the roricn aro shown
oia the sitachod 2 mile scale plane. The relative positicn of tho north-—
easd, fault. acrezs tho: Sulphursis cleirs to the northeast faullz across
the Crezdue propocty sugpests that these fovlis are pardt of ons coatinucus
sjor fault. cons that extends north-nortiesct aoroce tho dictrichk. Ths
Sulphureta and Cranduc fault zorea not. onmly have a cormon clignont. end &
eizllor dip; bub. the movement in both places hos produccd. right-handed
drap offcets and is: accompanied by overturned folding towerd the southeust..

Tha total right-handed drag om the Sulphurcts feult may ba as
ruch 2z five mileg,. if the: sycnite shectx or tha Sulphunetis property were:
ordginally part of the group of syenitao sheetz north of Troaly Crack

“gloclors A sorics of diorite and foliated grancdiorite intrusicns

oldor than the umoin cozst batholith, extend southzost from Unvk River to
Granduc,.. The only similar foliated zromodiorite and diorite intrusives
cldcr thon tha batbolith southoast of the Crandue faxdt zolzs occur cboub
fivo miles couthwest on Texas Croek, MAaskz, end indiezto a right-honded
shift comparable to that. prosent north of Sulrlmrets (lacler.

The Iarpe right—handed offset thaht ia irdicated for Sulphuret —

. Crendue fanlt zone sugzpesta thak the northwest siriking syenite shects
- in the: southarss part. of the Sulphurets proparty are dragged in the feoult

zono to & northezat strike: in the north hell of the proporty. A drag of

- porthwest otrikins folds inta & northeast. trezd clearly occurs at Granduc..

Exccasive rock alterction has modo it difficali to zap tho detall features
of the structure and it saems highly probable thaot tho syonile chests and
asgociated rocks in the seuth balf of the ploperty are cross-folded and
more intrisately doformed than is indicated on She mop.

Pazlz Alteration

7 The 2 miTe structural mop zives ths distributicn of the silici—
ficd and altored cones in the: district. A. study ol the alteraticn in tha
Sulphuret- secticn of tha districht 1s.now beinz mada at tho Undverzity of
BeCo by Re V.. Eixichem, as. & thesis for a moster's degrec. Thc eltzrziicn
consiscls of eillcification, carbonatization, sericitizaticn and pyritizatlon,
and any of tha first three types listed may predozinate. Tao alteration

- Tagembles that which taltes placso along pons gold veins or aleng cooplex
. gold znd eilver bgarirgs boss melal veina. In the Unule Piver rogloa the

altoration appoars to bo definitely esgociated with fault. ond deformsd
zZonaSe-and is: confined to the nmorthorn pert of the area northwest ond oast.
of Umilc River, north of itz Junectien with tha Scuth Umuls fork. Dotwzen
Grandue end Unuls River, 2loag tho South Unuk the altoration is of a highox
tezmporature: type charactaricoed by blotite, and amphibele..

Some. of the differoni. typea of alteratisca are chown with very
cppzoxinate accuracy on tio acexpanying 1C0CQ sezlo goslogical mzap. Ia
general,. tho eltered rodis stain browa on westhoring by axidatien of ths
contained. pyrits and ccatain very minor azsunta of copper, lesd, azd
ging.. Ga tha Sulphurota property, particularly along the Sulphurets

' faulb zone, chlorditization occurs and chalcapyrite is preseat in placo

ol pyrita. -
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Mroradeatioy and Lasaoy

Chalcopyrito =inoralicaticn wos foand in the syenite rocks
on. tka: cladiey in 1950, partieularly en the Tidge botwoon ¥itchall ond
fulphureta Glacicrs and noxth of Yitcholl Clacier,. Tio conpar conient -
of many of tha cxposures wis csticated Lo to spproxizmately cze porcent.
&ad tko: chancen off {inding a porphyrTy copper typo of deposit appearzd
to ba: favourchilas,. " -

Fleld wors in 1641 indicsted that the coppor mineralization

wag graobably- ascocicted witls chlorditization and with morthecst fawltins,

~ Paciksacle d2All wax moved to & gomy nocr the centre of ths propesty on
sugust i and: siteoxs wers scloctod for testing the rocks ca either sice
of tha northedst fanlt, Site L waws oelccicd con tlic footwall sido of
tho main fouls, whers a ctreasr cuba dowa throuzh overburdos to.cilici—
Tied chlozltized rochka minesalizcd with choleopyrito. Sita 2 was
colected om the hansing wall sido whorao slightly chloritizsd unshezsed
syenilo,. woll minsralized with chalcopyrite, ws exposed in a serics .
of oulcroro on tha couth sida of 2 larges arca of anow, Sites 3 and 4
wore racdon galactions to flfiil assessment. requirexentd..

Tha gemoral palier of tho d=lll-kcles Is irdicatod on tho
accampanying mapse AL Zita L aira hales wore drilled ab. 5C-foch
intcesvala aleng & line trecding southwest,. thex nest-coulinest for
450 feat.. * Total feotagedrilled was: 165 fost, o= aboud 203 fool por
hole. Tao 185 fent gveraged C.5 morcent coprer, wilch ranped foos
GeZ to: 163 porcente. Tie molybdenum contend ronged frem O3 to

O.ﬁqpc:cca’r.‘ .
At Sito 2 ten holea tctalling 25L Lfoot were drdllad, wiich

a-.:r';-'edb.éj- perceat. copper and ranged foem 0.05 to  L.14 porceat coprer.
At tuio cilfo tho. contral. U O-fook width averzped C.26 porsont copporse.

LS.

Four- holss, tetaliing 102 feob,. wors doilled 2t the 3rd
8itae. Thoy averazed Q.295 percont copper-and ranged from 0.13 to C.42
DATCOZSe ' e

‘¥ins holes, toixlling 2C0 Zect, wers drilled ot Site L. Thoy
avazragad C.lid. poreont. and ranged from 0.C3 to G.2L percsab copper.

Attemplo woro moda ab tho turm of the cealury to worl the
gravelo alang Sulpharels Credk, thrge =iles bolow thas glzelier;, for gold.
Kuggots acarly § ocunce inm sizd aro reportcd, in the 1503 Minlsterof  °
¥ines roperd, to have boom fouzd but. high vatsr in the ercek during
s 1o ctated So have Bosoored worlk.. Fine gsold waa found at tia
Sunction of Sulphurets Cocdlz and Usuk and dredzing leases fors thezo
gravels: are repocted in 1929.

Cold and silver tearizg voln moterial has been collected 2%
thres widely-soparated. locdlitios ox and zear the companyle Tad-lisy Clain
graup and tha carlder discovericn of pold alemg Sulphurcts Creclt suszoesta
that thoro may ba an adaquate soures for tha gold that would be werth
tia oflort of o more thorough psospocting noxt. acoson. Tho first
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c.iscovcry of goid silver vcin eaordal woo o mado b7prospooiers Eoreiny
end vright in l;,'), for Cm.::i.;c:, £CC0 fost sotllicast of tho coubhsast
cornaT of the Ted-licy ey, on thio Gash ci¢a of Eruco Jack fendl.

A comple tolten acrooo I,.,; fest azssoyed Aw (}.3"’ Az L5.7, bus the velues
wore coacentralcd probobly in e narrow stainger

Tho sccond discovery wes mide by Je He Honbgexery in 1640,
vaile: doing roconnaissances geological wmanping. 4 seall characler samplo
from the. locatiocn, which is 1 zdle south of the too ol Mitchell CGlacior,
assayed Auw 0.32. 0= Ag 28.4. 02

The: third discavery was ...ada :.n.l./..zl b7 Re Vo Kixlthem, late
im ther ovening whilo finiching a traverze ca tie Ted Roy cledirs,. "'h:z
locationr in 7CGO feat north of the coutbeast cornee of tho: cdzixs, noas
the tox of a hanging g ore His deseription in his notcs sictes tn
vainlets of caleits aad barite form oz to thros percont of the rock
for four hundred fosi. The gample tokon from & sulphide clot in ono
ol these vcins showed [reo zold ond elcelm ..u..pla..as.. ioscy of malerizl
seloctad from the sample by discardinz all pieces containing visibls
gold or elcotrum goave Aw 12.62 oz Ag 3;;3.3 St

. ¥olybdenite occura In s=211 amgunba sgsoclated with chalco—
py=ita im the silicifled rocka zlozmg the footwzll of the Sulphurits
fault, ix tha:vicinity of Packsack drillsite I A molybdenite boaring
zong: without copper occur=s slong tho south. cido of Xitchell Glacies,
weat of the BEruca Jack foulte Thix zone is hkighly zoricitic and inm
placcz contadns cloacly=—opaccd. emall quartz voinleta. Intense shearinmz
hag czearsd cut part of tha molybdozita into fine strecks. One saxple

Z bolter than sverage gradc asseyed 0.685 porcent of molybdenite. The
area izL shich {ocd grado coxples of molybdeniic eon ha cbizined locslly
is more than 1 xiia ::"uc.‘ 3 &l Ios cntiroly ca the cladms of Eoos end
a.::.,acia.taa.. Tha pmhle.... of evaluating the doposit lles in the relativaly
small proportlcn of good-grado. n:alya:zcnita rock that con ba. rocognin cd
and. it scaticred: ceccurrencs. in rock without visible molybderito. - Durther
systezatic investigatica of tie n:alybdcnita coecwrrenca 15 recormonded,
provided. the claims of Zoso and assaociates can ba obtained on rc:..:zo..ab_e
torzs,. or restaked 4f dropped next yeor.

Rrea—ndatlona

5C00 feet of diamord dedilling, i Sustified by rosulis, iz
racormended to test the extent and grods of copper miroralization along
end ncar the fault betwean Packsack drilloiten 1l and, 2..

A cozploto Isyoub of holes cannot ba attempted with tho
present. Information rerparding the dip -7 tno fa'.:.lt and tha extesndt and
dip of tho ecompar-bearing cb.'l.cn‘!:ic zeng abt Fociigack site 2. Tho dip of
tho cone is proboblywest and tha first kala cac*a.ld. ba. dedilled. vortiesily
cn the westorn cidoe of Site 2 to tho fauit, i1f possible. . IZ the fould
cannot. be reached,. a serles of holes (soms ansle holes oast) should then
ba drillod castward at intervals until the foacll is cut. Additicnal holes
will havs to be lald cul ponding results chtaincd. At least cas hols
chould bte drilled at a location on tha fauli dircctly nmortkx of Pacisachk
Sits 1, to proda the foolunll gideo of the foult.



A rrospectirs team of two men should ba c;..'.uo:;::i to traco

Besyem b anrle TV e

the gold found in g.mvcls along Swiphurcls Crook %o its egource. Thoy
chapuld also prospoct the Sulphurcis fsvlt coulkh ond '.:::t o e AL R R
“c coprer, to track dowa samrles of mzosive c.._lcapJLita thzt were
found nezr tha too of tha “ulpl.*""aus Clacler In 1950, Thoyr sheuld
.alca procpoct tho gouth half of the propesrty for copper and hiph-grade

cliver gold voln mattor..

The coch of exploration inm 1942, to gob 2 bettor valuntion of
Granduc's Unult River (magnotite) and Sulphurcts properties, iz estimated
to be: {72,000, Drilling chould start 23 soca 2a cnew condiiions pormdil
on the Unuk Hiver in April cnd begin on the Sulphurels Property by rmid-
July to-be completed by Septesber 30th. FProspecting can comnmencse cn
Sulphurois Creecc b:,r mid—l.a;r, snd continia unill Jdetobor.

G K. Norman
2nd Jeauary 1962
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APPENDIX IB

1963, Memorandum Report to John Drybrough from G.W.H.

Norman, Sulphurets-Mitchell Area Claims
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GECRANDGH TO v Johm Dryhzough

FRUM: G.o e iio- liorman o W

Ras Sulphurets=iiiichell fzoa Claips

O

Cranadus's Sulphurcts claina cover low gradn corper dopouits
of the "Porpliyry Conpar! {yro. The acconpanying geolegicel mao give
tho distribution and alicraticn of the rock itynes and illansirates
cone of the ccmplex structures- present on the clainz. Tho rest

o ‘favouzekbla recio. for copper are sysnite, quartz syenite, and oranite
— whosa. exposod. linits are fmdicrted on the map. The arex unterlain Ly
" thude rochks variss from 3000 to T0C0 Loot wida oatterly,. and 1I2GL0 font
aortherlye. Thae Lavourshle hout rocks for ore probally havo extenslicons
rozthk and west banoath fauits, are concealed in pord by ico, cnow and
glaeial caposits, and may in places ba ckscured by rock alieruticie

Bt

.

I e wamapegn . tenlPpaea.s
DR SFICEN FH FEUHE { A0eE

Tha sizoe of tha fovourslle arrna, the rough tenograrhy and
tho conplex patura of the goclayy, makes gyaicaatic drilling an
expenoive projnclte Tha outcome of a drilling projecs, utaless the
holro wore deep amd elosely spicad, could e mizladding, inconclusiva,
or disaproir linge N Lot goophysical survey o2 the favourchle area
to show tlio diatrilation of suljphide cencentrations is rocooismcnlad
a3 a precwuticn prior to sotiling up a driilizg project for tho clafns.
Tan L.2 survay waould tais alcut two montho, and cust a;*_::ro:::’.:r..-atnly"‘
v20,000400e A syntemutie drilling project, reguiring fower holes,
cculd thon be lald sut aud tio final cout of tosting tle larga faveurable
dros m;'_aqu;;tely glunld be considerubly izes than a deilling vroleet
without o guophysical qguidanca on tie distrilution of culphida.
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PRERICES L 18800 2)-16G57

Cold waz found in the gruvels alen; Unuic fiv:or bolow
Sulphurets Croels ard in gravels and kanches aleony Lulplurets
Cravk abovar the canyon, in the esrly eigities, sccording to
Fo Ewvizight'a 19C3 Report, publishied in the 1905 Be Ce lifnister
of lines heporte. Intorost in tle reglion appadrs to hevae died
down by 1910 and did not reviveo until the curly thirtios..

During tha early tiirties, the laclay Lake shear zone,
which coatains loeal high valueo in gold and silver, was found
12 siles nozth of tho mcuth of Sulrhurets Croel:, and the Ledue
River was proszectad for gold Ly wWendal PDawson and purtner, to
itz sourca near OSronduce. In 1935, a Ravstens drlll wes takon
to the placer ground abova tlie canyon ox Lulphuretd Crack, whcra
it can 6till ba asen, and 18 test holes were drilled Belew the
junction of liitchell and Sulphureis Creck. In thy sase ysar,
Eruca and Jack Johnstono staked the (ig shiowing Nos. 113, and
a few otiier claims to. covar the copper siowings oa the ridga
potwean Sulphurets and itcholl Creelx and are regortad to hivo
leccated a barite dopesit near iiruce Jeok Lakes Work on thelr
clairs is not rucorced, but an assay of a 50 foot ¢hip complo iz
stated to ko gold traca, silver l.0 oz., chalcopyrite end
arsenopyrite wore llated as prasent in tho samplea, but the
acunt of copper is nol givene Exploration vecleglsts for Uranky
cade brief inepactiona clezo to Sulphurets Slecier in 1953 and 1957,
cdaseriked the rock as riiyolite, and roported adversely on tha croag.
The eccouxronca of high grade coppor flout along fulghuraots Creolz
iz mentionod. A rough skeich wmade in 1953 shews coppar assays
ranging from 0015 to 2.25 over § to 10 fcot widths, on tho north
side of lulphurets Clacier, 7CL0 fozt cast ¢ the Claciar's toe.

LI Ad X L ol B ol o S gl
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1BL0 Lurvevs

Prroent intorest in the arca dates from April, 15560,

- when Grandua's airborne mugnotcouator survey with holicopter was
endo of the Unuic River drainasye arede ipproxinatoly oGO claims
wero staked in Hay, 900, to Lold ground with megnatic anomalies.
7L of thaseo cleimy ere hold by vulid certificatas of werk for
pariods ranging from 7 to 14 yearse Tho Lalaned (64) aro in the
Culphurats region snd will be vodd, withoub furthor work, in the
Spring and early Lu=uar of 19865 - '
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The attachied nmup shows the cutline of the clain group
staked Loy Granue in tis <ulpiurets earca in Yay, 196G, in
rolation %o geology and to the wogactic ancaaliuse The antire,
Unuek liveor drainsgae hezin wos eovercvd by baorponow In the spring
of 1550, Tha region was couplotely wiite with rractiecslly ell
raelk covered and only trees vizsible obove the sncw as atds in
navigatione. This proventod £iiyhds above tistorlinag keeauze such
flichta lires coul:t not lia identified Yy sirin phetegzaphy and
plotted. 7Tlia waa particulerly trvo of tho Ligi, snow coverad,
zidgn betwaen Sulphursts and Vitchell Glociers whoro a oirip
5CG0 feoot widae along the ridzs uas not flowne. The syoniie aleag
this ridge contains parts uoll insrognatad with ragnotite that
would have given large aoroe-nignotic anomalicss

The area north of Julphuroets qglacier io harked as
unmagpad on rars by the Canadizn Seslegieal Survey. Granby
geologista thought this arna waos underlzin by rshyclitze. Tho
cesnntic anczalies are concentrated along the copper bearing
syenite and guidod the staking to covor a copper prospecht
complotaly concosled by snow..

Roza and Eishop, of Xatchikan, blanketed tha dfcuell
Croak ar.a with ¢lains oarly in Junwe withouk noticiny Oranduc'y
claim ctakea that had Zeen eracted cae wozk oarlier. “hey had
haard that a Granduc party would bo werking in tho arss and
intendad to stcka copmar shosings Lancun to tic bisliop fanily for
gany yearss Granduc's claing lio in tho contro of Uwm area
stokad by Louz und Lishepe ondall Dowson has steked additicnal
olains ocst of tleo original 1940 Hosa-Bishop clalms to covor
gcattnyad amall showinss of polybdeniio.

Ly Ceptomber 15, 1010, eufficient geoleglesl and ground
cagnetic ¢raverzes wore ccicplzted to ahow that many of tho
anszolias wore due to concentration ol mignatite dicsaminqted in
tha rocx with eusccicted chalcopyrite and pyrite, ard to veriiy
locations indiceted fzom the aize Coolojical work, pictted cn a
scala L inch to one-half =ilas, in 1630, roujily cuilin:d tha
scyenite intrucive, thao gonsrel trond end atiitudo of tha kedded

snd shearod voleanle and cadiznntary rocks and tieo surieite, chlerite,

carboneto, silica alteraticn. Tha worl iadicatod axtensiva leow

crade corper sdnsralization in aal nosr the sycnite in a Lelt savoral

e,

thousand fwet widd castarly «nd 40,000 Zact northerlye.

r

Ground fixgautcoater travarseoici.ecksd tha location of tha
SU0. ga=a anozaly on the scutk cida cf liiclall Clacior end showad
that tho rmagnotic highs trenced seuth toward an area of corger

staining vialble Lighar up tie rountain. A ragnotle survey cazt of
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Sulphurets Clacios cuniirssd entnlics teore and indigaiqd that
thoy tronded fHebie, closely parcllial o the striiae of the fuormaticne

1)

Herr i 1G4)

The work racommendad and cerried out im 1951 conrl..ted
in more detail mapping of the rccx:z,. alteraticn and mineralization
and. 7J3 feet of packsack drilling. The r*clcs;ical mapping wen
carried oub by Fe Ve £irkhesm, with an arransyecent that a study of
tho altevation, rmdineralizatien and r.:izi'?rul comzasition of the
ayenite would be dena az a thazis for en Hede dagree at the
University of Se Ce

The location of the packsack drill heles is shown on the
zop ol the soutl slepa of the ziag g Lotwean the twd glacinrs. The
738 fost of packsack holax avaroged G.&l?,» Cu.. “he average for 435
foat drillod Rt sites L and 2 fa 0.574 e The holes averege 20 feot
in dopth and did not poss out of tho winorakization. Tho few ascays
for molybdenite indicated en average content G.0L7: Mole

4

At thée end of ’.::.:x l‘:-.&l ficld souotny arssy (l inch to
16006 Zeot) prupared f Irem Nizihomls fleld worl, was subwrittsd with
a. briaZ acoount of the 19Ll work., The microse ,pia atudy ef tho
rociks Was not geznloted until the ::;:‘:i w3 of 1563, snd Kirkhan'ls

rozort ond £inal 2ap were not £iniloked and cecantod by tho
Udiverstsy until I feptechur,, 1963..

.
Ve in 106D

Tho ficld mepping in 1951 showad that the clailss wero
c*’os:aa, Ly eono or zoara large faults. A fow holas vsore laid cut in
1952 to. tost tha pozsibla- relaticnc ‘13.;3 of tha wminaeralization to
t wae faultz a5 a c-ui:ia for future driiling. Cnly two holes vera
drilled az leocated on the zap, aazd theze suggestad that tha

winsralizarion uas probably nol related. dirsctly to mojor 2sulto. I(M
liola (e 1 was drilled vortically to a danth of 1612 £ant,

Tho sysnite ia the uprorizost 96 fouk inm this hole was soricitized

and curbionastizad end in Lo i..L....a.l, 50 Zrob orthocluzg wus

iatr-uesd also. Tho altesad ayenito G-50 :,mt, a“"aw-d Gl Cu.

and tho firat 36 feot with orthoclise alicration, acssavad §.495.

Tha syonito from GOL2L fush waz vory wllchﬁ_f ulb:er::r,‘ szeont for
Interaitipnt short. geecions which.contclaad. dizsseninitad ayriza,
clivleopyrito and zcza magnotitls. The unalierad oysnitn ondod at

e ® ¢ ¢ o :



Bile amsinsbons Faukt sone Bl 050, consistinpol soldr guiss
poce: wide ond shwsred caledrocus sorisl wilh o Litdle pyxitae.
rocki elow the faoulf to the botfom e the fole, at 10k, cenaleted
of Light grew to green, [ine gisloed altored types, nigh in alblia,’
saricite, chlorite, carbonata, ana quartz with O £5 5h pyzite and
tracca of chsleonyrito.

kele Roe & was drilled 50, fust at minvs GG dogresas
It was acllared & short diztanca balew che faulb and zemsinad in
attorad rocks aimilar to thouo below the Foult in lole fice le ¢
ol tha altercct reck in thoe bottam of holw Now 1, gova 0,01 cz. gold
and «07 to Gel%5 coppur,. .

[4]
3
&
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The drilling in 1992 was rocurded for work certificaies
that will hold tie mest northaern 14 elaiis for 16 yeara and tho
Balance until the spring oi LU65.

. socoumendebicns for work since 1262 on ths Iulphurate
claims have baen otalled pending receipt of Elrkhan's flnal mapa
and reporte Lhets were rueoived in late Sentesiez, 1963, and a
copy of hin geolegiesl mup with elalzs and driil hoius added and

an altersticn sdyp are besowiith apgsandade

49

_ Rlcehenm! s repoit contzibutes informatlon regording the
rinnralogy and ty; <z of syeniie, tho allerations and the feuli
patterns. Tha sfily of alteratien is Luvad on spacizena from
lccalitios indicatnd o tho alteration mape Tthe unesual spocing
of the-spueiraas ghows thal an scoursse mapplny of alieretiocn will
roeguire: furtilvg Worke

Adrrham dlvices too "oysnits group” lato thres wmols tyney,
slbita syonilo or horablenda ploglueluwe porphirry; sycalte sndl gusriz
syenble, greding into granslay awd greniiee. Tho allite syealna io
tie mout banic aad eazllcst zhase and ceozurs 43 elongsto Fweta oF
3illo. oxtonding Helide frea Lulphurets Glacler fn the soutlern part
of tlie aregs The yourgsst graniie plase is crossoutlilig awcording
to Ririham, end was feumid by his north of titchell Glaclor enly ina
Le northarn part af tho arnae Tha syenite and quarbtz sysnite
paszcs with goma graniteo cccur in ths coatre of ihe aren, gorereio
froz the otlar tyses dn placse Ly a fIag thrast (7)- fewll divping
30 deyzeuwa Weute

e -dmuorkant Gloiinctisng betucen the thrse tyyss are the
orihicclasa {potuch feldspsar) and tha quarts contente Crthoclase
oceurs &3 & sSparse counstituent {n the eilite syenite; g3 an ozweatial
constituent with a.luite ia the Sycnito, quarts syenlte, and tho pard
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of the granite phano that s gredntionnl inte quar
cecours in the form of miczomorthite ao t C

im greatoest tmounts in ther Granitu.

The incrrose in rotash feldsper coatent of the ayeaite has
Eeon: produced. in mrl by proarescive dlifsrontiction. I£ the sogpor
cineralication g an end prexduct of Lho diilerontiation, it would Lo
zost clogely rolated to the rocks uith the highest potach foldspar
contonte The qusceiction of copger with a high sotash foldepar
gontent in ayenites and zelabnd tock tyrees, cccurs in ciher piris of
Ue Co, according to Je Ee azmstroms of tho Cancdien Ceolozical Lurvoy,
and ab fjo, sarizona, escording to ilopo of Fhelps Uodjoe

Althounh. an asscelation ccourd metwoan cosmwr and the

arthoclasa gontent of the rocit in tho Sulvhurats«ildltchell daonostit,
it i5 not catsblishad virethar he azsociaticen 1s with poetrogenice
erthoalose or with hydrothoroal oczblicclass intreduccd after ook

% consolidatione 1ha evidence from athcz dogosits favours, pori.ans,
an assogiaetiona ef copper wilhh orthoclase intozoducsd by hvdrethormal:
aineralizing procoesss. Lha assoclaticn of copper with hydiobivsrmal ™
orthoclnse would rule out ceocontvcting driiling in tha arva of fhe
grunite phege az 4 zafae and cura way of proparly taesting tha prospuck.

tmrnte e b et Ll A
bl ke dhahod AP Ratd by Sl B0ed A abiP

£
f

Anctiar uticaszlvad preblos,. in gtk
drilling fecotege requirad,. iz the manmer or place in which tha various
rhasas af the syenite were differontiated from cna anothor.

e T Diffnrentiation probsbly continved cfter thy eyanite hedica wera
intzcdnead into the spaces thoy noew cceuny. Iiha roglonal distributicn
of the syenite and affiliatod intrusives,. rcecks in tie Unull River arae,
rathar clearly indicates that the rajor pert of thae Sifferantiaticn
ceourrnd at depth and that tle vericus gheses were injrcled into
thoir prasant poaitions ix cuccessive invasionz.. <he eroszeutting
granite phase, which 1z the latest phazo o the syvaite group ruccgnicad.
Ly Eizkham, oceurs only north ¢l liltcheld Glaclers. Thoe courper content
of thls rock iz nnlthor grostor nor ovo evenly diatricuted than in
rocis In the areca tagted Ly pecksacik holes on the nortli slda of
Julphurata Clacier. The syenite in thiz arse iz mapped by Xirbkhos
as syanita, guartz gsyenite,. and contact fooiem cf these rockse

It iz not rozmsible from the groloyical merming to soleck
any periiculer evenite chase or any port of thn fovourable area s
baing either representative or suparlor to any othcr poat for a
Erilling test and thoereby reoducing the emploratory drillinoy footazy
roguirade.
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Tha mroklem of =xldng on adatueatas tast cf the compor
peasasipdlicias of tno Sulphveets clains o ommnli Sy faclving.
Lio uppormwst fauil 1u-si\.£» crosgcs the Sulphureto-liitehszll ridjo and

extends nerth acrese Bl lltcholl v llcy, dinz weat ab about 30
degreas att DB.lie Do, I. Uyranite o e henging wall side of tho
fault atriles flLla nearly at right anglos Lo tho albite syenite
sheets farthor southe. “hu changss i s trike and Litholo,y indlezto
a large throw con this foult ikl e streay S.Le coiipenonte ik iz
Undartsin what iz concsaled unesr the fauli con lioth zides ¢f the
tltchell Glaciare & carmors zone wihlcn outcrors south of the feulb -3
at tha packoack drilling oite llve L, en £}~ south sido of Sulphurots-
tchell aidye, shouls eatend norticerd undoer the fault.

Ica ccrnconls most oi i rc::.ﬁn £or ceveral niles abova the
fault northerst of Litehell Glaszicre There are indiextions that a
21t of syenits olcets cr uifr"* shantd for soverel milas acxesa thiz
leo covared area te & sycnlio plug, sl iliug H.l.le of tle :
Lulshurets cleizs. Tida plug - gave the on 17 aorcmeynctie g.nc*:....l; e
found in the headwetkers i tl‘a Unnlk odvdr and Yocally containg. tracas. ‘
oL Corshtre It ia “i:,;itl' probeble thet the granlie and asueciated
phases of thn syaniZe ox the rort}.‘. slig of iltehell Glacier will -
‘ axtond northward undes the foult. Qe COr e r content of cexo of
' ' tha grenite nortli of Lilfchell.Ulaciar is Zatwaan L snd 2 percent and
; the faullt may concoall copses Boaring Toolis..

Ihe alteorelleon stwdy did act ring eny perticular cssociation
of secondasy siilentas with Sull:ildss tiaf ¢zulu Be usad as a guids te
drillinge Colouzs have boan adiscd on the acccapenying altarabtien map A
to: bring culk dlctrikuticn paticran of the tuconiary cinsrals. Tae ) 5
coloura. sugread vooy exudaly ihat enlsrite ix anx izportankt alierction [orwes™
minnral in the area teated Zor conpsr hatwessa the two glaclsrs, and
that zericits iz assoviabted with z=oiyizdonite. ZThae arca of greztest
cl:icri..a -:.uacen..ra tien inzientod, is cu the Sul' harets-liikchell
zidgae. %he distrikution of specizzans studisd (o a 1ittla teo arratie

B

fox conv..zxcin: stubtistical cuneiusions, howover.

Thera 45 a supgaeiien, ciiguzcd by fauiting, of a culng in
st*uﬁtu.-,-; ixam Hetiatie- in th zauthiora puri ol tha aroa 1o feneile i
thie nortihern half. Tiiiz .'a'n.r..,f in Ll g stpucture i

e s a major resionsl .
I"“" b1 ,Iu .1 o.l--do tﬁ i:u-'- etome LGS ....'..115- ‘:\.’.‘CQ.‘.:'.:} E-Ich» :
Litcholl ricdue,. 12 milus setinerd, too the gouth of Sulphepabs Cpnale, P
The azca ef prebolle maxiius ..-c.,..ai.n.g s cawegaled Lonsath fawlio on.. 2o
ti.e ridge betwoon the glaclarse. The floxing may cxarcize a conkyol ., o
Ol Ore CORCURLIMLACH, Lul ithe maxizun flexion Soink eunnot Lo /
pinpointad for 4 2rilling test. S

s Y i
the Sulzhurctue (o
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should b C Poadizuch Il aite

ofe l. '5.';-- f.:"r.‘: ol J.o arIa ™ Qo “800 Frot Iowr noztlomed
as‘...h L we BLad fnek wirse - JonIey =y ccgus :"l:za 1n rocxz benoaltn
Jl £ ‘s

L .J-...‘lt. dippinz faglE and sooe dien holea iy e zootived
av..atuu.&l)r to-toat thoze conczalad blocks, 5 ayztenztics L.zilllng'
prograsoe «f the faveurcskls area, with Feles averaging 50C &
daep- ot SO Lot coutros,. wouls amound oo shout 377,000 "'e.:‘.'. '.:.'.’

deiliing. folzsa 8040 Svob siart coule pisw deios i.... of couelilercile
gizg gr o lxe neer posulte Tipe tho indbial diellling of livdsonx ey
SO

iniag at Gale:o Corek, or howontlo dnitlal drilliny ot tha Ltlas
eropazty i the Fhillipiasa.

Pogorend bicas = Corrar Vroonrots,.

"'h-*v& is & ¢grvat deajer that Ly "“'C-’l::": and cogliz of

achooptin Lo teal the 1:;:—:. Copree a¥aa ol tle Julzlarets claln
without .;m ¢cloar guidss 3o the zeut fovonroblle soctioms woulsd

Lol tea. Giuﬂ;\.Oin "ﬂt ani wostnd efivrte A methocd whilch cilnrz
rare of givizg quidanece to <rilliny werld be 2 murvey of the
dictribition of sulphiids concantynfion witk I emnirment. This
shaould alzo keln o faMoste the lemation of wulushle groum
shoulad be geguicral brforn s aystomatia progronme of drilling is
startede Am L.V ::'::z-my of tre eoppar Leasring syeniie goulk
e with lines 1C0C Zont «-:.1:'...- Evs’-n' the znow covorad ridie
ketwacn tho glaciers ccntc..n:: *1. c.‘l.ﬂr.t cutcrop that nuch could
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. Tins pintoes factesr of lines oo :mi weeld amonat o
180 G.. Saat,. ok weald eansict of thzen "i::-.': motth of 'itchall
(.a..rc...ur,. IQ,CCqh-Sant Tetioand -:.‘;.cv*n- liang, §,000 foa¥ 1c:.;., scuth
F this Gliciors Jbhent S.000 . Sneb-cf Yimmioron -,.....«rll = mw An
ofe. &, end ab il sxfe o werk vould Sabe N dny Umdsr the
sonditlons of weatker swl Sopovrsnhy ad .':.ul;?hu‘:ut::., ‘.:ha “ica
required would probably ke tiia zanths..

oaonng
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Tiw approxicat: ccut would Loz

‘I Znginaor end uquiu. e rented from Danbuzy,.
travel tite and expunse fsncluded i s
(55,060.00 por month = de Ae Srants estizmete} - & 106,GC0.G0

1  Engimcer @ $500.00 . ' 1,£00.00G

2 issiatants @ §300.00 ' 1,705.66

L Cook i {40004 ) _ 800400
Supplins @ {4000 por mon day 1,200.00

Camp Zquipment. 7 g 500,00

Ugaver 20. houzs. 1,50G.00

; Hollcoptar . 30 hours (Cramduc Eolicoptor) 1,650.0G

gos To am 17,858
. Plus. 1Giporaent 1,785.0
Labsuz avechzad £50.40

§ 20,235.G0

e

fire option on Rozao and Dlshops claim will bae required Lofore
an. L.Pe Gurvey is carrisd out.

tocrumrrminticons Cold=U1Yvur Pronnreta..

Just below the hanging glacier on the east slde of Lﬁlxharnta‘

Glacler is an arsa with emall barite veinse iirkhen traversed this
area 1la 1981 and roperted that the veins occurred at inturvals ia a
sone 4LC0 fuel widoe IHe gollected roprezentative rock sampics for an
alteration o tudy and brought in cxall pioens irem onoe of the veince
ihese wore not a true saeople and it was not realized for scuo tima
tiat thay contalnod viasikle olockrume & fow piecas wnxd selectod with
ne visible clectrum and tiesa gava 12 ozZe gold ard 333 cze silver.

During the surzmor of 1962, Clo Glsca spent akeut LalZ a day
at the hanging glecior but failed to find tie gold boaring veins cor
wihing of intorest, Ha was anxious to gob out of tho Sulphurets
aras and I suspuct did aok give tho arca a gocd check.
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In 1959 EBarclay ond Wright found a cmall hich grade gold
and zmilver showlng, thzree niles soutlh cash of the hanging glaciere
The: Johnstomnes in 1925 found berite af bruce Jack Lako, not fur fream
Barclay's showing. Darclay iz very intercsted in this section of thao
area. and L recozmond that ke should be givon six woeks there neit suczere

lle should be ecquippad with a cobre drill and shoulc
systematically sample sc=e of the scilicifiad soctions for large lower
grada. gold. mones, as wall as look for high grade veins.

Ge Wa lle HOITED e
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APPENDIX IC

Abstract of 1963 M.Sc. Thesis by R.V. Kirkham, The

Geology and Mineral Deposits in the Vicinity of the

Mitchell and Sulphurets Glaciers, Northwest British

Columbia
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Chapter IV, Rock Alteration from R.V. Kirkham's M.Sc. Thesis
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Adteration ia widegprezd irr. tha rochks ol the Fitchcll-
Sulphiurets foglone.  If tha r, Letioll Intrusions are considered
to bo tha source of the al‘cc-.."zg fizids, IS iz iatercotics €O

‘e that the visible portlon of the a..:::oratian. hala ia sroshor
vhan threas times .ihc a::éea of tihc intrusive btodies, ALl racis
of thae arca, even tha onos that mogascopically aprear to be
Cresh, hove Lacn affcesed to come oxseng {3 Rotozraphs O arnd 10).

“e r"opjliui.auon. is tho most cormon Typo of alsorction
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feoldspar has alsa. tolon placo bus 1t i gquestionable i this
phenomonon: 49 directly related to ths main poriod of alscration
or whotlex LU is relcted o a core :.de aspread. enilitic provinieo.
Aluite, caleite, soricite, qusrtwm, chiorita, and pyrite are

taa zost co::ra*;.. soecondary ninarzis, The dizuridbuticn af thaooe
and other sscondary minerals, detorsined :. thinwcaction

3¢S, iz showa in Figure 15 Tho prosorvaticn of nseudce-
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Sulpiwurets regiow crer 2lbite, caleite, coricive, quart u..., Ch~

lorisc, and pyoita {T). Calorite and prrite arce 75 abundans

than the othors. It iz krcum thet the allkali costent govoras

1
m.c fcmtion o zcolftes, Gexicito, and koolin in aluc:f:....t:.o“
zZones at uem*acmtnr".u talow 400 Ce  Turnow and Verhocgen in
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t Iowes tesporzturas (D
3 ’

Cl o7 -4.03 LJQ) D
uepc ds upon vhie gikali co z

Ly

wid

neentration of
che setive solutions whethor soolites,

ericite,; ar koolig arc Jortcdessssoonse -

[}

.

t

£

¥

¥y

Lealdarisdnntas Foon Ti0gm 0z AlaTae '
- .

ealg in s c‘*"*x.;.. colutions Ifrce of dlftali

f.c'u::la pas-acic uQ.LUu.':.CI‘.S containing
::_3..1:.:: I::r.als, at vemperzturcs below

5CQ” Cej on tis othe = hard, montoorile
lomite iforms im alksline coluslons of

3 the aliails «..Cue.lu, ard ot hirher con
ceatations ol :}Jun...u., sericize aaeCcara
At very hish concemiraticns of alkeli, .
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L00." C.}, then from Koll's cup rimontal woris 1t we culd scom that

the altering fluids contained maderute concentrations of tha
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the cage o tiae map=narca silica wotld hove beon displaced Soom

3 ; A . 3 omiirs -, : A e
ilime. silicates and calceito wald nhave formed. Turner aid Vel

hoogen (p» 578) atate:

L N L b ']
Ll ey Rl

“"'1‘;1" ot Liad wildee W

sdortte ol hickh €

R i g ]
fabkeva vl se L g lesaat s
o
~

2
T agmy e
w2AronSy Silicy

DI oo o5 00 Ty e

R ) 0605 e o 3 Qo converted with
ecsd €0 coxborctes by hydrotiermmal rdactin
solubinns gontdininr-canbiandicoxidn o asoluile

b v, e T PO, P S oy ’ “a Ae
Ca’la‘:’aa‘)n‘luez, aw L0 ueff.f'.'(??':uwcng. :.L‘.‘GC..ZC u-.".‘-.SC!.?‘-Cl—-
- b - s - e 7w LI s P
tig moplacsaont. of such minerals ag feldopares,
auitd, and clivins by cartorctes is a cornon
e : - P B - 3 s e
_. douteriec process iflustrated by Ipnoous mocks
L - ] 3 LW » - %
of widely dirarons cocposifiion. -

LN T 2 3 0] Y ’ ‘_ p o~ y
Tais Dogturg alco exploine Wiy o skarn Zoncs are fowxd noor th

Irtrusisns even Shough Thera are mony limy roeks in the v
Eesides tho liborating o the silicz from the silicatos by ¢ho
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PRELIMINARY SUMMARY REPORT OF GECQLCGY QI
SULPHURETS-MITCHELL CREIX RIDGE .

by Roy Wares
October 1, 1968

To accompany Quarterly Progresa Report
to:Septembex 30, 1968 by E. Ostensoe

The Mitchell Creek-Sulphurats. Creck property is structurally complex and
consista of a number of thrust faulis placing units of different lithology, alteration
and mineralization in juxtaposition. The most prominent structurc ig the Sulphurets

Thrust Fault, which carries a sill complex over hydrothermally altered sediments.

The upper thrust unit consists of a series of transgressive sills of monzonitic/

. syenitic aspect which are intrusive into a sequence of volcanics faulted against

arenaccous sediments. The volcanic rocks are predominantly andesitic in character
with subordinate dacitic flows, agglomerates and agglomeratic tuffs which are more
frequent in the upper part of the volcanic unit. Metasomatic phenomena, particularly
potash metasomatism, are widespread but minor, being prominent only along shears
that are present in ,*th_e unit and which are related to the Sulphurets Fault,

The Sulphurets Fault is a zone of movement rather than a discrete discontinuity

~ and comprises a complex interdigitation of andesitic and monzonitic vnits with

siliceous replacement units that are characteristic of the hydrothermal assemblages
below the fault. In the movement zone, there is a strong, closely spaced cleavage
developed.

" By far the largest unit. in the property is the regional hydrothermally altered
assemblage which exhibita marked but regular variation in alteration type. The
rock units are not clearly recognizable in many cases but, where found, comprise
siltstones and greywackes with minor pre-alteration siliceous intrusives. Therec is
considerable structural complexity in this unit. A large boss of a fine grained
intrusive of syenitic aapect with associated satellitic dykes is cut by a silicified
shear zone and is itself cut by a subsidiary thrust which carries part of this
intrusive over hydrothermal assemblages. In addition, a wedge of agglomerates,
flows and sediments is faulted into the hydrothermal assemblages and only altered
along thin arcuate shears.

The regional alteration alluded to above, consists of a sericitic assembla~
that is crudely zoned around a dome or core of intense silicification, centred in
the vicinity of D.D.H. {#68-5 and 6. This comprices a core of aphanitic, cherty
material that passes outwards through a dense stoclkwork of quartz veins into a
sparsely veined zone. The sericitic assemblages form a crude envelope to this
siliceouz dome, despite complications produced by faulting associated with the
steepening of a westerly dipping thrust fault. The cleavage in the schists defines
& fold structure plunging stceply to the northwest.

The sericitic alteration does nof appear, on the scale of mapping, to be
related to known intrusivea and transects lithological boundaries. Away from. the
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servicitic alteration there is pervasive silicification but only subordinate chlorite
and scricite. Pyrite ia ubuiquitous in this unit and will be referred to in a later
cection,

The third major structural unit present is one comprising sediments and
markediy porphyritic intrusives. Itis faulted against the hydrothermally
altered assemblages but has itself escaped significant alteration except in the
vicinity of the fault zone. The sediments are chiefly siltstones, sandy siltstones
and argillites that aze-folded into inclined asymetric folds. The porphyritic
intrusives are varied in character and consist of an extensive sill of orthoclase
porphyzy cut by later horablende pozphyrite.

The three units described have different structural and alteration types.

- The upper thrust sheet is cut by a number of faults, interpreted as splays associated
~with the Sulphurets Fault, Potash metasomatism is related to some of these faults

which also posscss subordinate quartz-pyrite alteration. There is a low grade
regional,. icochemical,. metamorphism present in this sheet.

* Within the Sulphurets Fault zone, there is an interdigitation of lithological
and alteration types of both the overlying thrust block and the underlying hydro-
thermal association with a pervasive and multi-directional fracture and cleavage
pattern doeveloped. '

The hydrothermal assemblage is characterized by the inconsistent development
of fractures and cleavage in the silicified replacement units. The exception to this
is the sericitic asscmblages where there iz a pervasive set of ¢leavages present and

some cross fracturing related to folding.

The third tectonic unit showa evidence of fracturing associated with fault
patterns but there iz little evidence of widespread deformation and metamorphism.

Sulphide mineralization is widespread in the property but over much of the area,
it is barren of valuable metals. The upper thrust block carries low, but widespread
amounts of copper mineralization averaging about 1/2% to 1% Cu. The area of -
mineralization is spatially assaociated with the monzonitic sills and shear zoncs
transecting the sills, hybridised sills and andesites. The depth of the zone i3
limlited by the Sulphurets Fault but the mineralization is sufficiently w:.dcsgread
to perhaps warrant further examination.

The Sulphurets Fault Zone which was drilled in partin 1962, 1968, is
characterized by the same *,pe of mineralization as the upper thrust block, though
there may be some enrichment from the interdigitation of sills and replacement
rocks., Itis suggested that this enrichment occurred at clevated temperatures and
pressures during the thrust movements..

Molybdenum mineralization rarely cccurs in spatial association with copper
mineralization. There i3, however, a significant MoS; showing in the Ross claims.
Tac molybdenite occurs in fractures and thin disseminations in the sericite schist
""envelope!! around a silicification '"dome' or "core''., The resulta of drilling and
ficld mapping appear to indicate that though MoSp is widespread, it forms zoncs
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* do not posscas significant length or breadth. The cxtensive, and spectacular
< zones (averaging 3% to 5% pyrite) in the hydrothermal zone that carry
wsuce coppex mineralization are of no economic significance. They are considered
to be due to "sulphurization! of a regional unit in which iron was re-arranged and
fixed with sulphuz. o d

Thin fractures: occasionally carry appreciable amounts of copper mineraliza— .
tion but are limited in extent and width. A zaoae of baryte-calcite-quartz veins
found in the eastermn part of the property is about 400" wide. The vein system is
related to cross flexing of a westerly plunging asymetric fold. Wide veins with
significant amounts of mineralization are lacking, although previous investigators
repozrted good gold/silver values over narrow widihs.




e e

e e e AT e o T v ine AR AT 4 A N mE e e e bent T n b e ot e s T - e e 4 e e e el b AR e et B ar

JRUNE SO WU VSO S 0PI PRI PR SOV S SR SR S O e aind PRAES - L a2 Tl — v e e ol T i e S e ™ kT i S

APPENDIX IF

Ted, Ray Property, Unuk River, Skeena Mining Division

by E. W. Grove, in Report of Minister of Mines and

Petroleum Resocurces, 1968

Q"'R)
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LODE METALS _ 45

SKEENA MINING DIVISION

UNUK RIVER

Tcd' Ray By B. W. Grove

LocaTioN: (56° 130° S.E.) The Sulphurets-Mitchell Creek property is on the
cast side of the Unuk River, 40 milcs northwest of Stewart, and 20 miles north
of the Granduc mine. .

Craisis:s The property presently consists of 78 claims, including the Ted, Ray, Ran,

- Patty, Arbee, John Bull, and Dawson-Ross claim groups.

AcceEss: Men and materials were transported. by helicopter from Stewart.

OwnER: Granduc Mines, Limited, and Don Ross and Associates, of Ketchikan,
Alaska.

OreRATOR: Granduc Mines, Limited, 2009, 1177 West Hastings Strcet Vancou-
ver 1.

- MeTaALs: Copper, molybdenum.
. Work DoNE: A geological crew of scven men spent 32 months preparing a topo-

graphic and geologic map of the property, which covers about 9 square miles.
A geochemical orientation programme was run on the Patty and Ran 40 to 48
mineral claims, and six BQ-size core holes totalling 3,819 feet were drilled by
an eight-man crew. The project was supervised by-E. Ostensoe, chief geolo-
gist, Granduc Mines, Limited. -

REFERENCES: Minister of Mines, B.C., Ann. Repts., 1962, p. 8; 1967, p. 31.

DESCRIPTION:

The Sulphurets-Mxtchell Creek property is one of three large conspxcuous
,gossam.exposures in an area bounded to the north by the confluence of Unuk River
and Treaty Creek. All three occurrences appear to be localized within altered
Lower Jurassic volcanic’and sediments intruded by syenmc plutons and are marked
by intense: mechanical deformation. Deep valley erosion has removed most of the
Bowser Assemblage sediments, which once capped the mineralized complex, and
recent glacial action has scoured clear large parts of the area. Since the initial dis-
covery of the deposit in 1935, glacial ablation has exposed extensive outcrop arcas
below the old trim lines. Investigations at the Sulphurcts-Mitchell Creek property
in 1967 indicated. that a detailed gcological mapping programme was rcquired
before further evaluations could proceed. As a result, company geologists mapped
about 9 square miles by plane-table in 1968 at a scale of 1 inch cquals 200. feet.

Structurally, the mineralized zone; which includes pyrite, chalcopyrite, and

molybdenite within quartz, carbonate, sericite, and talc alteration, lies near the
northwest end of an elongate regi dome. The layered country rocks, which
include intercalated Volcanic cpiclastics, volcanic flows, and marine scdiments, have
been intruded by a complex of syenite, monzonite, and diorite plutons. So far most
of the alteration-mineralization appears to be concentrated within schists developed
from certain horizons intruded by syenitic plutons. At least three prime directions
of schistosity are visible and post-mineral fauiting has been extensive. Thrust faults
appear to dominate along the west margin of the intrusive complex, whereas north-
easterly tear faults are prominent in the central and eastern sections. Even the
glacial moraines in the arca are disturbed by the most rccent faults.

Three core holes, DDH 68-2, 68-3, 68-4, were drilled at the north edge of
Patty No. 1 claim to test the extension of a mineralized zone prev’ _..y drilled in
1962 near the top of the main ridge which separates the Mitchell and Sulphurets
glaciers. Three other holes were drilled. at other poiats to test mineralization and
extend geological information.
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A generalized geologxcal map of the immediate area surrounding the Sulphurets-
“Mitchell Creek property is shown on Figure 8. This area was mapped by mem-

bers of the Mineralogical Branch as part of a regional project directed by the writer .

in 196667 to revise the British Columbia section from Portland Canal to the Iskut
River with special reference to mineral-deposit occurrences. The Sulphurets-
Mitchell Creek zone lies. within rocks forming the western margim of the Bowser
Basin and is adjacent to the important Coast Crystalline Complex of intrusive
igneous rock which transects the western limits of the main basin (see Fig. 7). The
granitic La Brant batholith is one of several satellite plutons likely related to the
main complex. The syenite-monzonite and related intrusives found in the Sulphurets-
Mitchell Creek area are just a few of many such intrusives localized along the ex-

" posed basin margin forming a belt which in the Unuk area is approximately 26 miles

wide. For convenience these and other plutons found within the basin area have
been termed “ Skcena Intrusions,” and so far age, composition, and genesis are not
implicd. Within the regional tectonic framework the Sulphurets-Mitchell Creck
deposit lies within the Bear River uplift, 2 major unit found to exterid from Alice
Arm to the Iskut and east to include the Oweegee Dome-Ritchie anticline area.
Within the conﬁnes of the map-area (Fig. 8), general relationships are- usualily
decipherable. The rock units, consisting of intercalated, lenticular members, gen-
erally dip steeply and trend north-northwest. These rocks include marine siltstones,
greywackes, volcanic epiclastics, and mixed volcanics.. Near the La Brant batholith
the intruded.country rocks have been variously hornfelsed, indurated, or sheared,

* depending on their composition and competency. In the Mitchell Creek-Sulphurets

section, where syenite-monzonite plutons are localized, alteration has been varied
and extensive with sericite, K-feldspar; and silica dominant.. Sulphide mineraliza-~
tion has been found areally in disseminations and vein-type deposits. Pyrite, chalco-
pyrite, molybdenite, galena, sphalerile, tetrabedrite, and bornite along with magne-
tite locally form the most abundant metallic minerals.

PORTLAND CANAL

TmE Laxke FraTs

Grandue Mine By H. Bapty and L. Wardman

LocaTioN: (56° 130° S.E.) The Granduc mine is at the head of the Leduc River,
25 miles north-northwest of Stewart, between elevations of 2,500 and 4, OOO
fect.

Cranvs: Sixty-four Crown-granted and 220 recordcd mineral claims.

Access: By 28 miles of road from Stewart to Tide Lake and thence by an 11.6-
mile tunnel to the mine.

OwnNeR: Granduc Mines, Limited.

OPERATOR: "Granduc Operating Company, 520, 890 West Pender Street, Vancou-~
ver 1; N. Gritzuk, general manager; mine address, P.O. Box 69, Stewart;
D. E. Howard, resident manager.

MeTaL: Copper, silver.’

Worx DONE:

Leduc Camp

The camp was opened on February 26, 1968, and was closed on December 19,
1968.

On the 2475 level, excavation of the crusher-room was started, the top crusher-
room was slashed out and the back rock-bolted using Roc-Loc bolts, and longhole
drilling and blasting of the ore bin above the crusher-room was complcted.
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APPENDIX ITL

GEOCHEMICAL REPORTS



APPENDIX IIA-

l.

Report on an. Orientation Survey for a Rock Geochemistry
Survey at Mitchell Creek, B. C., by J.H. Montgomery,

Ph.D., P.Eng., 1974




