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INTRCDUCTION

The primary objective of the Zmpress Project was
to locate mineralized areas of interest, within a large
project area, on the basis of regional silt geochemistry
and geological reconnaisance. The secondary objective of the
project was to accumulate geochemical and geological data
plus first hand information on known showings to allow de=-
talled evaluation of a government airborne magnetlc survey
that was expected to be released to the public at the end of
the summer season.

The project area is approximately 3,600 sgquure
miles in size and lies between latitudes 61 0C N and 62°
OOI N and longitudes 136 00' W and 138( 06’ W. This area
was selected for the following reasons:

l, Several copper deposits were known to exist at
widecly spaced locations and the available geo-
logical data suggested that a repetition of the
Whitehorse copper belt was possible.

2. The area is unmapped by the Geological 3survey
of Canada and it was assumed that possession of
geological data would enable the project group
to be in the best position to evaluate the ex-
pected government airborne magnetometer rclease,

3. The area 1is relatively unglaciated with over-
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(2)
burden conditions and terrain ideally suited
for a geochemical reconnaissance type explor-
ation program.

L. Major transportation routes parallel the area
to the south and ecast.

5. The area encompasses the eastern contact of the
coast range batholith, a geological setting that
has proven favorable for mineralization in both
British Columbia and Yukon.

Details of the interpretation of the government
acromag surveys, released in late QOctober, 1366, and the
subsequent staking program are not discussed in this report.
The reader is referred to reports of November 8th. and Nov-
ember 3rd., 1966, by R.t. Chaplin for information on this

aspect of the project.

FISLD FROGRALM

General

The project was jointly supervised by .Archer,
cathro and Associates Ltd. and Frofessional Geologzic Jervices
Ltd. Archer, Cathro and .ssoc. supervised most of the pre-
season re.;uirements which included detailed planning of areas
to be covered, sadpling techniques, photo intcrpretations,
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preparation of field base-maps, distribution of fuel, air-
craft charters and camp equipment purchuses. Frofessicnal
Geologic Services Ltd. provided accounting control and R.E.
Chaplin did most of the reconnaisance geological mapping.

Geochemical analysis was contracted to Atlas
Explorations Ltd. noss River labatory. A Bell G2 helicopter
was contracted under a two month charter from Klondike Hel-
icopters Ltd.

Preparation

Air photos were obtained for the entire project
area and rough interpretation was made in late May. All
structural lineaments and outcrop areas were plotted on the
photos and a filing system set up for rapid access to indiv-
iduzl photos.

Topographic maps on a scale of 1 to 5C,C00 were
available for most of the project area. Blowups to the same
scale were prepared from 1" equals 4 mile topographic maps
for the remainder of the area. A large wall map of the pro-
ject area was constructed by joining the 1 to 50,000 maps
together. All available data was plotted on the wall map.
Such data includec known geology, location of mineral claims
in good standing and mincral claims that had expired, sur-

face lineaments and mineral showings. 411 significant lakes

wora nnmoj -n nrnv&aa raforanna wAlnen NamAammaninAd frnv.ur'si-
were named to provide reference points. Recommended travers
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(4)
s were pre-plotted on the base map in such a way that a
maximum number of silt samples could be obtained with min-
imum of walking and flying. Location of base=-camps and
fuel caches were predetermined according to the density of
traverses reguired in any particular section in order to
minimize Helicopter support time. second copy was made of
the base map and the individual segments separated to provide
work sheets for the field crew.

Geochemical data sheets were designed and printed
to specifcally provide for the typc of samples being taken
(see Appendix A.) A list of field equipment was prepared and
sent to Frofessional Geologic Services for purchase. Arrange-
ments were made in Whitehorse for communications and expedit-
ing, helicopter charter, geochemical analysis and office
space.

Aivgas was pur:hased and Jistributed by truck and
fixed-wing aircraft to the predetgrmined locations.

Crew Qrientation

It was realized at the start of the program that
most of the crew would not be familiar with the area or their
duties. In fact, most of the crew had no bush experience

whatsoever.
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During the period June 1 - 11 the crew and equip-
ment were assembled at a camp ground near Jhitehorse and
demonstrations were given of geochemical sampling techni-
ques., Informal lectures were given to familiarize the
students with the nature of the project, to emphasize the
need for secrecy and to train the students to read airphotos,
take field notes and pan. An outline of bush safety proced-
ures was given to each student to be read and signed.

A summary of the petrology and showings in or near
the project area was distributed to the senior students and
an outline of prospecting and sampling techniques given to
each student. Copies of these outlines are included in the
appendix and details in their text are referred to through-
out this report.

Several field trips were organized to familiarize
the crew with local geology, overburden conditions and miner-
al deposits,

Logistics

Statistical analysis of helicopter and fixed wing
utilization are not included in this report as the pertinent
records are not immediately available to the writer.

The field crew consisted of two senior sti.dents,

four student samplers, a cook and helper plus a Klondike
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Helicopters Ltde. pilot and mechanic. One of the senior stud-
ents was only availavle for a portion of the sunmer.,

The base-camp was designed to be transported as a
unit or to be broxen into several units so the crew could be
segmented if necessary. Three major camp3 were maintained
during the summer,

1. south Aishihik camp from June 11 to 25.

2., sorth fAlshihik camp from June 25 to July 1l4.

3. Little Buffalo camp from July 15 to August 15,

I'ly camps wsre established at Cooper Lake, Long
Lake and in the !acks Copper area. The North and South
Aishihik camps were supplied by road while the Little Buff-
alo camp was supplied by fixed wing aircraft from Whitehorse.
The fly camps were supplied by helicopter,

A super-cub was used from June 1l to June 23 and
again from July 12 to July 14 to collect silt samples from
streams that flowed into or near lakes and for geologzical
reconnaisance. One student working with the Super-cub man-
aged to collect 205 of the total silt samples.

A Bell G2 helicorter was chartered from XKlondike
Helicopters Ltd. for the two month period cune 15 = August
15, During this period the pilot was changed three times
and morc than two wecks were lost due to breakdown.
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+ At the termination of the field seuason part cf the
camp ejuipment was cached at the east end of Little 3uffalo
Lake while the remainder was stored in the Atlas Explorations
garaze in +hitehorse. Itemised lists of equipment were pre-
pared and distributed to all concerned. Airphotos, geochem-
ical data sheets and panning concentrate samples are being
stored in the Archer, Cathro and .issociates Ltd. office in
\thitehorse,

Data Reduction

Base maps on a scale of 1" equals 4 miles were pre=-
pared during the summer by Archer, Cathro and Associates Ltd.
At the end of the field program the two senior students plot-
ted the geologicul information and available geochemical

assays on the base maps.,

G2OLOGICAL MAFPING

Gencral

The reader is referred to Appendix B for a summary
of the petrolozy of the various formations within the project
ar2a and for historical data and descriptions of showings in
and around the area. The recader is further referred to R.
Chaplin's reports of July and November 8, 1900 for details
of field examination of the Mack's Copper, Giltanu Lake, Hop-
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kins Lake and June Group copper showings.

Geological mapping was done mainly on the basis of
super-cub and helicopter reconnaisance by R. Chaplin and A.
Reinsbacken (senior student) during the later part of June
and early July. Details of geologic boundaries and notes on
magnetic deflections of the various rock types were later
obtained by the students during their silt sampling traverses.,
The main purposes of the geological mapping were:

1. To locate the edges of the intrusives.

2. To locate areas of significant compositional

changes within the intrusive.
3. To locate limestone horizons within the iesozoic
sediments.

Details

The Coast Range batholith covers a larger portion
of the project area than expected. The major part is composed
of granodiorite and diorite althgugh the eastern edge of the
batholith contains a significant core of quartz monzonite.
The quartz monzonite has a magnetic susceptability that 1s
significantly is lower than the diorites and granodiorites.
Contacts with the surrounding rocks are ucaally sharp and
distinct.

The Mesozoic volcanic and sedimentary rocks bound-
ing the eastern edge of the bathollith were found to contain
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(9)
more volcanics (Hutshi group) than expected. sediments con-
sist mainly of conglomerates, sandstones, siltstones and
arkose (Tantalus and ~uberge series) while limestone is
almost completely absent. .3 limestone is one of the con-
stituents of the Lewis River group it can be surmised that
this group is poorly represented in the area.

The Yukon Group of metamorphic rocks is well re-~
presented in the northeast corner of the area and also forms
a very large roof pendant within the batholith from latitude
61 00’ through the Giltana and Aishihik Lake area. This
pendant averages four to five miles in width g;g;ét toward
the north end of Aishihik Lake where it widens to over 15
miles. Most of the copper mineralization observed occured in
this group, usually assoclated with massive, coarsely cryst-
alline limestone. Limestone is prevalent throughout the group
but only as narrow discontinuous horizons.

About 107 of the area is overlain by Tertiary
rhy@litic to andesitic flows. Associated rhyelite dyke
swarms are cormon. These rocks for the most part are found
in areas of higher relief and exhibit considerable rusty
gossan due to oxidation of accessory pyrite.

No significant areas of mineralization were
discovered in the coursc of geologzlcal mapping.
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Except along the eastern margin of the project
area topograrhy is gentle, the highest peaks being between
5,000 and 6,000 feet on a land base averaging 4,000 feet in
elevation. lajor lakes lie at an elevation of slightly over
3,0C0 feect.

Pleistocene glaciation has not been extreme and
the northeastern part of the project area is unglaciated.
Evidence of valley glaciation increases to the south where
most of the major valleys are deeply covered with glacial
till of local origin. The southern and eastern part of the
project area exhibit numerous ice-marginal river channels
that now have little connection to existing river courses,
Nearly all drainage in this section is underfit due to lack
of volume since the ice sheets have melted.

Overburden cover above 4,000 feet is composed
mainly of d2composed and frost riven country rock. Solifluc-
tion has been accelerated by frost action and outcrop is not
abundant.

Several major faults with a northeasterly strike
have been postulated on the basis of drainage patterns and
surface lineaments (sece Figure L). Folding in the Yukon
Grovp has been extensive while the }iesozoic sediments and
volcanics are less distmrbed and generally exhibit broad

gentic folds.
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GiiQCH..-1CAL SAMPLING

General
Silt samples were taken from every major stream in i
the project area. Lar;er strears were panned and the con- !

centrate tagged and saved for further reference. Soil samples
were taken from gossen zones located during geological recon-
nalsance, from areas of known mineralization and from several
interesting areas outlined by silt sampling. A total of 1,636
samples were taken of which 921 were silt samples, 240 soil
samples and 475 panning concentrate samples. These samples
were collected according to the methods outlined in Appendix
C. The location of each sample was plotted on the 1 to 50,000
base maps carried in the field by the samplers.

511t and soll samples were tested for total heavy
metal content in base camp (using Trail Kits purchased from
Jens ogenson) in order to locate anomalous areas where more
detailed sampling would be immediately warranted. After cold
analysis, samples were sent to the Atlas Explorations Ltd.
laboratory at Ross River for detection of lead, zinc and copp-
er (using hot acid extraction techniques) and molybdenum (us-
ing fusion by rotassium pyrossulfute).

The figure on the following page shows fre  uency
distribution curves for parts per million lead, zinc, copper
and molybdenum in the 8ilt samples. These curves were used
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to determine background of the project arei and to provide
a basis for choosing the range of values that might be con-
sidered anomalous. The curves are remarkdably uniform consid-
ering that an area containing three major geological forma-
tions was covered.
nesults

The cold testing was not successful and generally Unw:

'~

produced misleading results. Little correlation was found
between results of the cold testing and the final analysis.§
In certain arceas, samples with a higher than average zinc
content reacted most strongly to cold testing but even this
factor could not be relied upon.

Copper values in the silts are generally higher in
the iesozolc sediments and volcunics. The highest values are
found in the vicinity of the known copper showings indicating
that silt sampling could have located these areas and that
other areas anomalous in copper afe worth further investigation.
Lead values are well distributed with a slightly hizher back-
ground in the intrusives. Zinc values are also well distribu-
ted with a slightly lowcr background in the lMesozoic sediments
and volcanics. [‘olybdenum has a significantly higher back-
ground in the intrusives.
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Areas of Interest

Ae Cogger

1.

2e

(@ ’ ]
Sob-ier Lake (61 &5 N, 136 C8 W) - Values of

35 and 70 p.p.ute in an area where backyground is
about 10 p.p.m. Stream;ﬂzarough Tertiary volcanies
overlying granodiorite where extensive glacia-
tion# has occured.

Sick Lake (61° 14' N, 137°9'w) - values of 34
and 46 p.p.m. where background is less than 10
p.p.m. Streams flow through diorite in a glac-
iated areca that has a fair amount of outcrop.
aishihik Lake Area - Three isolated anomalous
values are worth investigating even though the
background in this area is quite high. Values
are 54 p.p.s. at Slop Lake (61° 30" N, 137o O5I
4), 64 p.p.m. at staph Luke (61° 21" N, 136°

1

55 &) and 148 p.p.m. near Hopkins Lake (61o

16 N, 136 55 ' %). The value at Slop Lake occ-
urs in a stream flowing along a contact between
Tertiary volcanics and diorite. The values at
Staph Lake and Hopkins Lake are found in strcams
which flow near the contact of diorite with the
Yukon Group. All three arcas are glacliated and

oools
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outcrop 1is scarce.

Nistlinz 2iver .rea - \ value of 5C p.p.nm. is

found in a westerly branch of Shist Creek (61
58 N, 137 41' ) where reconnaisuance mapping
was not completed., Zackground in this unglac-
iated area is about 10U p.pe.m.

-

Plink Luke irea - (617 48 ' x, 137° 08 W) value

of 64 p.pem. is found in a small creek draining
Yukon Group sediments where background is about
20 pep.m,

vacks Copper irea = petailed silt sampling in

the isack’s Copper area returned anomalous values
as high as 74 p.pem. An area to the north of
i-acks Copper (61° L1 N, 136° 08’ W) where a
number of values from 32 p.p.m. to 60 p.p.m. are
found along the same lincar that cuts racks

Copper is worth invéstigation.

There are no significant anomalous areas for lead

in
o0

the project ar2a. The highest silt value are

P.p.m. and these are isolatcd highs within the

batholith,.

Ce “inc

l. Moraine Luke (610 0C N, 1360 L7 'w) - Values

...16
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of 175 and 106 p.p.m. in an area where back-
ground is about 90 p.p.m. Drainage may originate
near contact of Yukon Group and diorite.

2. satasha Lake area (61° 32 N, 136 °23'4) - values

of 179 and 110 p.p.m. in an area where back-
ground is about 50 p.p.m. Drainage flows from the
llesozoic sediments near one of the strong region-
al lineaments.

3. siset Lake area (617 36’ N, 137°07' W) - Values

of 153 and 250 p.p.m. in an area where back-
ground is about 40 p.p.m. Drainage is from diorite
nedr contact with the Yukon Group.

L. schist Creek irea (61° 58 'N, 137° 41’ W) - Value

of 126 p.p.m. coincident with a high copper value
described under NISTLING RIVSR AncA.

D. Molybdenum

1. irc Lake Area (61Q 36" N, 136° 53' &) - valucs

of 10 and 12 p.p.m. with an additional value
of 15 p.p.m. about 7 miles northwest. Drainage
is from the contract of the diorite and quartz
mouzonite ncar one of the major lineaments.

2. stevens (Creek Area(él( L4 ' N, 137°47" %) - an

area of values ranging from 6 to 12 p.p.m. with

oeel?
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all drainaze in diorite and/or Tertiary volcan-
ics,. M'olybdenum values from other Tertiary vol=-
canics areas are .ery lo# and presumably the
diorite in this arca of about 2C square miles
contains a2 higher than avzrage content of mol=-
ybdenum,.

3. Blink Lake ireca ( 61° 51' N, 136 ° 54’ W) - An

isolated value of 14 p.pem. from drainage that
flows near contact of diorite and quartz mon-
zonite,

L. Little Buffalo Lake Area (61 55 N, 136° 34 )

Values of 23 and 25 p.p.m. from two creeks drain-
ing a contact area betwecn diorite and quartz
monzonite. This area is unglaciated and several
cliffs along the lower part of one of the creeks

exihibits considerable limonite gossan.

AIABANS MAGNSTIC oULVREY

nesults of an airborne magnetic survey of the pro-
ject area on a scale of 1 mile equals 1 inch, flown by Can-
adian jAero service Ltd., were relcased by the Department of
i'ines and Technical 3urveys on October 26, 1906. These maps
were ecxamined concurrently by rcher, Cathro and Associates
Ltd., Frofessional Geolo;ic services and Atlas zxplorations
in order to locate magnetic anomalies that could possibly
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represent deposits of magnetite. Ib-was~hopeﬁ‘thatfmagnet§£e.
It was hoped that magnetite deposits in the project area might
have associated copper mineralization as in the case of the
Macks Copper deposit#. Particular attention was paid to the
contacts of the intrusive and the ldacks Copper area. The
reader is referred to R. Chaplin's report of November 3, 1966
for descriptions of the anomalies that were staked and sugg-

ested areas reguiring follow-up work on the ground.

PROPZRTY

Figure No. 10 (see Envelope 4 in Appendix) shows
the location of claims in good standing in the project area
as of February 15, 19467.

A total of 232 claims are owned by Empress. The
7L AC claims were staked in August 1966 to cover a struct-
urally f;vourable area near MacKs Copper. The 16 Dericon
claims were staked in Auzust 1966 in order to cover a gossan
that had weakly anomalous soil sample values. The remaining
142 claims were staked in October 1966 to cover favourable
areas interpreted from the government airborne magnetic
release.

Expiry dates for -he claims are:

AC'l = 7heieeiseessessSeptember 1, 1967.

Dericon 1 - 106..4ee...0eptember 1, 1967

«e0sl19
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AH l - 126...-.....--.........NOVGmber 18, 1967

HA 1l - 16...........o.........November 18, 1967

l., Too much value has been given to the airborne
magnetic survey. Cf all the copper deposits examined in the
project area only the ;lacks Copper deposit had sufficient
assoclated magnetite to respond and, this, only weakly.,.

The whitehcrse copper velt deposits did not show anomalous
r2sponse in a similar survey. The more interesting types

of deposits sought in the project area (porphyry copper and
molybdenum) would not be expected to respond to a hizh level
airborne magnetic survey.

2. The regioral silt sampling program did not have
sufficient density to produce more than one or two anomalous
valdes from possible areas of mineralization. Many of the
single value anomulies are therefore of interest. Several
obvious areas requiring more detailed sampling have been
described. However, a complete interpretation of the results
incorpor.ting air photo studies and panning concentrate
analysis is re.uircd to extract tne maximum information from
the existing duta.

3. Considering the geological setting along with

00020
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the geochemical sampling the following gencralization can be

made:

de

Ce

Lo

The best areas to further explore for molybdenum
are those where anomalous values were found in
streams draining from or near the contict of the
diorite and grano-diorite.

Further exploration for copper derposits may be
most productive along the eastern contact of

the intrusives and the Yukon Group roof pen-
dent and along the regional lineament in the
Mack Copper area.

The geological setting is not particularly
favourable for lead-zinc mineralization. If
silver-gold-lead deposits (similar to those in
the Carmacks area) were present, they should
have been indicated by a higher geochemical
response for lead.

It is unlikely that the rcmpress claim groups

encompass the areas of prime exploration potential. Further

planning for the project area must be done with the under-

Lhal
standing-

5.

Ehe claims may only be of secondury importance.

Further explorition should be primarily directed

toward exploring areas of interest outlined by the regional

geochemical program. Initial exploration of the claim groups

...22
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should consist of rapid geochemical and geological reconn-
aissance to determine which group, if any, require detailed
exploration. 4 dip needle should be used on the claims
staked on the btasis of the airborne magnetic survey to de-

termine if small strongly magnetic overburden covered zones

occur,

RECOIL =ND=D PRCGRAM

L. Hire a geologist on April 1 to organize and
supervise the 1967 field program. Primary duties during
April and May will be photo interpretation of areas with
above background geochemical assays to determine overburden
and structural conditions. All creek panning concentrates
should be logged with a binocular microscope, examined with
an ultra-violet light, tested for radioactivity and, for
certain areas, be assayed.

2, Hire two senior and two junior studeuts on
June 1 (the senior students may have to be paid from May 15).
Obtain the cached field equipment and establish a base camp
in the Aishihik lake area.

3. Spend two weeks from the Aishihik Lake camp
doing silt and soil sampling reconnaisance of geochemically
positive areas in the west half of the project area. At the
same time do reconnaisance soil sanmpling and geology on the
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AR 1 =164 tH 79 - 94, AH 95 - 102 and Dericon claim blocks.

L. Nove camp (by truck) to the Mack Copper property
and spend 2 weeks soil and silt sampling geochemically pos-
itive areas in the east half of the project area.

5. Spend a further 3 weeks in the Mack Copper area
doing reconnaksance soil sampling and geology of remaining
claim blocks. Most of these claim blocks can be reached by
walking from the road.

6. Zxploration during the remaining 5 weeks of the
summer season will depend on results of the initial work and
will probably consist of detailed soil sampling and ground
magnetometer surveys of specific areas.,

7. Have the geologist make all final reports after
the students have returned to university. It might be nec-
essary to do some bulldozing or even diamond drilling in
September and the geolgist could supervise this additional

-
work,

BUDGE
Expenses (other than labour and camp supplies)
that will be incurrecd should specific areas of interest be
explored after August, are not included in the budget.

00021{.



(24)
Labour
Geolozist (.ssume 6 months)eeeeveerseosneessas6,000,
Senior students (assume 4 months)...eeeeesees 4,800,
Junior students (assume 3 months).eeeeeeeesss 2,700,
add 15;5 for airfares, c.p.p.
holiday pay, €bCescecesscsoscescessssses 2,000,

Mobilization

Bell G2 helicopter - June 1 - 30

(assume 150 hOUrS)eeeeeeeeeossncessessssii}5,000.
Bell G2 helicopter - July 1 - Aug. 1

(assume 35 hours)eeceeecesessscsssseecsss 3,500,
Fixed wing = June 1 = Aug. lececeeesesnsassse 2,C00,
Fuelieeeeeeeeieeeeeeoscecsarecsnsencsssesssass 2,500,
Truck rental.ceieececececeeresecceanncsscssensss 1,500,

Camp Costs

‘Additional equipment. ® 0 8 0 & 00 0 5 QOO 00O OO OP OO PO COCETS \?‘l ’OOO.
“nomsumable supplies.eceeececticcececcecssaesss 3,000,
Expediting.'...l. ® 0 4 ¢ 06 606 06 0 6 0 O 8 0 0 0" S 2000 e 0 OO 900.

Geochemical Analysis

Assume 500 silt samples (assayed
for coprer and molybdenum and/or
ZiNCeseeieenionsse.voecssesssssncnsasssasl,5C0.
Assume 2,0C0 soil samples (assayed for
copper and/or molybdenum)..eeeessceseess 6,000,
see?5
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IMiscellanaous

Head office supervisioneeeesieeeeeeeseseaseeaas3,000.
Ldoministration, accountingZ..e.eceeesesceseess 1,000,
vwhitehorse expenses (room and board
students, office Space)eesssceesssssssss 1,800,
Panning assays (assume 50).ceecssscssesscsess 1,000,
Binocular microscope and lighteeceeeesesoenen 300.
Blueprinting and drafting.seeeeeseceecceseeese 1,500,
TOtal COStevevrsacseasnnsanssts61,000,
add 105 contingencies........_ 6,000,

TOTAL. ... %67,000.00

Respectfully submitted,
ARCHER, CATHRO & AS30C. LTD.

ol RoCel

Alan R. Archer.

A.R.A:mea.
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ol el Y G DoTARCLOGY 0 Pl haanl Wi OnlTo

(Distributed to scalor students in June 1G060]

The following notes are intended as an introduction
to the regional and economic geology of the project area.
Since only scattered portions of this area have been mapped
by the G.5.C., only the broad outlines of the regional geol-
ogy are known and these are based mainly on the geology of
the surrounding ureas.

In 1508 and 1914, D.D. Cairnes mapped a samll area
around Braeburn Lake and between .ishihik Lake and Victoria
and Nansen Creeks., He also examined the Xacks Copper and
Giltana Lake copper showings which had just been discovered,
as well as the williams and Merrice Creek copper showings
a few miles northeast. Cockfield of the G.3.C. mapped the
southeast corner of the area in 1920 and nothing further was
done by the G.J3.C. until 1963 whgn some aerial reccnnaiss-
ance mapping done by L.H. Green and Ce.Ie Godwine

within a few months the results of an airborne
magnetometer survey conducted by the G.5.C. will be released
and the present program is designed to collect sufficient
geological, geochemical, and gecphysical data to make the
airborne results meanincful. 48 in all exploration programs
the results are highly confidential and the members of the
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cxploraticn crew will be given a small financiel interest in
the success of the rrojcct to insure that they do not Jjeop-
ordize its seccrecy.

The arca lies along the eastern margin of the Coast
Range batholiti and the followlng are the rock types which
will probably be encountered, with a brief description of
their rhysical characteristics in neighoboring areas.

1. Yukon Group = This term has been used to describe met=

amorphic rocks of undetermined aze which occur with and
and have been intruded by the Coast Range batholith. sith
the exception of quartite and crystalline limestone,; these
rocks are all stronzly foliated siliceous schists and gneis-
ses. The age 1s probably Palacozoic but may be, in part,
Precambrian. In decreasing order of abundance, the Yukon
Group is comprised of':
5chist - micaceous, chloritic, sericitiec, with
minor amounts of garnet, magneti&e, sphene, apatite,
tourmaline, cordierite, and andolusite.
Gnelss = commo..ly along contucts with granitic rocks
and zrades into gneissicgranite (aucen sometimes dave
eloped).
quartzite - masslve; vague, thick bedding; grades
sometimes into micaceous quartzite and quartz-mica

schist.
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Lirccteone - massive, coarsely crystalline,

The rocks of the Yukon Zroup «ere prrebably derived
from a seguence of sedimentary rociks containing minor arounts
znecus or volcanic rocks.

i
2. Mcsozoice scdiments and Volcanics - These rocks lie in a be-

1t along the ezst side of the Coast jange batholith. They are

subdivided below:

hame Loa _escription
Hutshi group. Le.- Ue.creta- sasalt, andesite,
ceous rayolite flows, minor

volcanic breccia, tuff,
agrlomerate, seds,.

Tantalus formation UesJur L.Cret Conglomerate, sand-
stone, siltstone, shale,
coal.,

Laber;c scries L.Jurassic Con lounecrute, grey-
wacke, arkose, guart-
2ite, sandstone,
arsillive, coal, minor
volc.unics.,
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Ledus adver ,roul. U.Tiassic aJreywacke, silt-
stone, conglomerate,
limestone, sandstone,
minor volcanics.

The Tuntalus can be distinguished from the Laberge
by its cleaner nature = it is more siliceous and better
sorted. The Laberge conglorzerate contains granitic, volecanigc,
and metanorphnic coubies in an arkesic matrix whereas the Tane
talus is a cleaner, finer conglomerate and resembles concrete
made from guartz and chert pebbles and clean sand.

3. Coast pani2 Zatholith (iesozoic) - The batnolith 1is of

upper Cretaczous aze and is composed mainly of zranadiorite,
but a complete renze from ultruabasic to acid intrusives with
rclated volcanic rocks is present. The margins of the Bath-
olith are usually obsaured by ov.rburden tut, where seen,
are steep. 1n places the batholith is in sharp intrusive
contact, often containing angular:incluzions, whereas in
other places it grades into gneiss. Numerous small stocks
occur separate from the main vbatholith and many dikes and
lenses of vuricus composition occur within the main pluton.

Granodivrite - medium Lo coarse grained, grey and

light brown, ejui,ranular, massive outcrop:, bio-
tite wore cowmon than hornblende, grades locally
into diorite and guartz diorite, |uartz usually
clear,

ooo31



(31
qrznite - often porphyritic with large, pale pink
orthoclese phenocrysts, quartz smoky, rock is us-
ually pale cream or brown, weathers brown with
bold, coarsecly jointed topography.
- intrudes zranodiorite and cut by aplite dikes,
granite i3 more susceptible to weathering than
granodiorite due to larger pores.
- local gradations and isolated stocks of syenite
quartz monzonite and quartz diorite occur.
- pegmatite rare or absent.

Ultramafics - gabbro and diorite stocks and dikes

occur but are not common, dikes up to 3 miles long
are known.

- serpentine, serpentinized peridotite and dunite
are fairly commuon as dikes, lenses, and small plugs,
usually sheared, rusty reddish brown to greenish
brown w=athering, serpentine often altered to talc
with remnant olivine and pyroxene, accessory mine-
erals chromite, spinal, magnetite.

- peridatite often coarse grained with pale green
chrome pyroxenz and black olivine,

L. Tertiary

Flows - flat lying, relatively fresh and underformed.

ceel2



- cornesn in Carmacks ared,
- mostly andesite and basalt with sonc tuff and
volcanic breccia.

Dikes -« soda syenite towards Dezadeash, in some

cases ¢f small steck size.

- rhyolite dike swarms in corner towvard Kluane

and Carmacks map area.

Sediments - Conglomerate, sandstone, shale, flat-

lying and fresh.

Our field program will be aimed at:

l. Locating the ed:;es of the intrusives.

2. Detecting any significant changes in composi-
tion within the intrusives,

3. Prospecting and geochemically sampling for
evidence of sulfide mineralization.

L. Testing the magnetic susceptibility of the

rocks.

KNG N LN LIZ TIoN

A brief description of the known mineral occurren-
ces will assist in the search for ncw cepositas.
1, racks Copper.
2. Giltana Lake Copper.

cee33



Triis propesty was discovercd someti.e prior Lo

1600 and when visitced by Calrnes in that yzar tae workings

consisted of a 3% fcot adit on one hill and an oj.en-cut on
the adjoining nill, sample teken by Cairnes from the Tface

of the edit (probadly 4 = 5 feet wide) assayed 1.8, Cu. and
traces in -1 and \ge. The best feur fecet in the copen-cut
assayed 5.55Cu., 3.4 o0z./t0on .3. and 0.025 oz.,ton iu. The
mincralization consisted cniefly or nagnetite with sonme
hemative, chalcopyrite, malaclhidte and czurite and accures
in andesite at or ne¢ur a llmestone contact. .ccording to
Cairnes (191C, yp.ge 5)5) "the mwain mass of wmineral is in

the form of a smoll hill of alwmost solid iron ore, about
200 feet wide, and {fron 300 to 400 feot lenge™ 1t is this
deposit which wus recently traced magnetically and drilled
by irtic and so far as is known the prorerty lay idle for
the entire intervening period,

2. Jiltana Loake Tlaii-s

28 in the cuwse of Laclhis Coppor occurcnce, cairnes
maue the first ad only published roport on Lhis property
in 19C3. The ori_inc:l clains wcere staked in 1507 and 19C3.
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on both sides of what was then called Giltana Lake. This
lake is now called Hopkins Lake and another lake six miles
south is now named Giltana,

On the northwest side if the lake the copper occur=-
ed in narrow quartz lenses, up to four fe:t wide but generally
only one to two feet wide, at a granite limestone contact.

On the northeast side of the lake the mineralization occured
in a sequence comprising mica schist, quartzite and limestone,
belonging to the Yukon Group. Magnetite, associated with
chalcopyrite and malachite, was found as disseminations, and,
in places, as massive bands up to twenty feet thick and from
50 to 200 feet in length. On the Helen Claim, on Franklin
Creek, "streaks of copper ore, i to 3 feet thick" were seen.

When visited by Cockfield in 1926 these showings
had been idle for many years.

3. Williams and IMerrice Creeks

This area is actually situated in the Carmacks
Map-sheet, about 25 miles north of latitude 62 degrees N,
and just west of the Yukon River. The first lode claims
staked was the Bonanza King, on Williams Creek one mile and
a half above its .south. ~hen visited by Cairnes in 1907 it
was the only claim that had been developed and the workings
consisted of a shaft twenty feet deep on a quartz vein six
feet wide, and an adit fourty fcet long. The copper minerals
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are bornite, chalcopyrite and malachite, and the vein occures
in granite near the contact of an «ltered, schistose diabase,
Average samples assayed 3.29 to 4.215 Cu and traces in Ag
and Au.

Returning to the arca in 1309, Cairnes (1910, page
57 - 6C) found that prospectors had been quite active. The
mineralization was found in all cases at or near contacts
between granite and amphibolite (altered diabase)}. Very
little outcrop was present and the mineralization that was
found was confined to guartz veins.

4. wWhitehorse Copper 3elt

The copper deposits around :hitehorse were dis-
covered in 1897 and first staked in 1898. Between 190C and
1915 some 13 million oounds of copper were produced from
hizh-grading operations. Little further interest was shown
in the possibility of developing a milling operation until
World +ar Two. oince early 1963,:New Imperial 1“ines Ltd.
have conducted a vigorous exploration program which has
succeeded in proving a publihed reserve of 5.5 million tons
grading 1.2% Cu, and construction of a 2,005 ton mill is
currently undcrway.

The geology of the whitchorse copper belt has been
well described by ticConnell (1909), Xindle (1904) and others.
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The deposits are associated with the contuct between a
Cretaceous granitic stock and upper Triassic sediments of
the Lewes River _roup. The Lewes River group consist of grey-
wacke, arkose, limestone, quartzite, argillite and slate, all
of which have undergzone contact metamorphism.

The stock appears to be an outlier, 20 miles long l
and 10 miles wide, of the main Coast Range batholith from
which it is separadted by a distance of 8 miles. It is a grey,\
coarse-grained hornblende granite but locally ranges in com-
position from quartz monzonite to granodiorite to diorite.

lHost of the significant deposits are associated
with the east side of a northwest trending belt of limestone
and associated strata, 11 miles long and a half mile wide,
which 1s caught up as a roof pendent within the stock. This
belt is folded and faulted along northwesterly trending axes.,
The deposits are probably from late lower Cretaceious to
early upper Cretaceious in age. The limestone occurs as
discontinuous lenses which locally reach widths up to 500
fezt or more.

The copper deposits are of relatively samll size,
with probubly no more than two million tons available to
open-pit mining methods in cthe largest. lost of the copper
in the belt is in the form of contict metamorphic deposits,
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both in limestone and in _ranite. Some quartz-copper veins
also occur and McConnell states that the granite also con-
tains substantial disseminated copper. Also, according to
McConnell, where limestone is absent the belt is practically
barren.

The granite-limestone contact is in many places
obliterated by skarn composed of epidote, garnet, clino-
pyroxene, tremolite, wollastonite, magnetite and specular-
hematite.

The copper deposits can be divided into two types:
l. chalcopyrite and bornite associated with magnetite, and
2. chalcopyrite and bornite associated with skarn minerals
and some magnetite, pyrite and pyrrhotite. Also present in
small amounts are malachite, azurite, chrysocolla, and nat-
ive copper with practically no gossan remaining since the
last glaciation.

Thus, not all the ccppef deposits are strongly
magnetic, nor are all the magnetic anomalies associated with

copper deposits.,
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GZ0CHz ICAL oA PLING INSTIUCTIONS

S0il samples will usually be taken at regular in-
tervals along traverses or in a grid fashion over interest-
ing areas.

The soil sample must be taken below the layer of
surface vegetation, peat, muskeg (or volcanic ash if present).
Sometimes a hole several feet deep might have to be cut in
order to get a sample. The smmple does not have to be large
(4 or 5 tablespoons will do} and should not contain any
organic material or volcanic ash. The ideal sample will be
composed of fine decomposed rocks or soil and will be taken
from several points in the pit bottom.

The location of each soil sample will be marked
with a piece of red flagging.

Soil sample analysis is much like assaying except
it is more sensitive. The purpose of soil sampling is to
"assay" a section of ground at regular intervals to see if

any parts of it contain above averaize quantities of metals.

SILT oalirLING

Silt sampling is much like soil sampling. Stream
silts are sampled to determine if the area drained by the
stream has an above average content of metals.

Samples need not be large but must be composed of
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fine, nonorganic, cilt frem the active rart of the stream
channel. The best s32mnle is composed of small tits of silt
from several roints around the sample site. The best silt
is often found on the tail end of a bar where the finer

material has had an oprortunity to settle out.

PANNILG

Streams are panned in order to separate out the
heavy minerals. Try to find a natural riffle in the stream
(behind a boulder, Jjust downstream from tie top end of a
bar) where the heavy minerals are alrcady partially con-
centrated. Fill the pan with sand (remove all large pebbles)
and pan until a black concentrate is produced (this will be
magnetite, commonly called "black sand'") but no further.
Estimate the volume of concentrate in teaspoons (level) and
record this figure on the sample record sheet.

When soil or silt sampling or when panning try to
identify the various rock types in the soil or creck. Ssti-
mate their relative percentages and if possible determine if
the rock is actual float or of zlacial origin. Rocks of

glacial origin will +sually be very well rounded and worn.



