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INTRODUCTION

‘flu purpose of Ihls report Is to give the geologlcul background for a

major cxploruflan programme along the Tinflna Trench area of the Yukon Territory
and Alaska and to outline such a programme . The writer but based his report on

government and privarrropom and, to a considerable degree on his own general
knowledge of the urea and of northern explanation teéhniquos and problems .

Arlen Exploruflons Ltd... the company preparing this programme,

awn praporfla In the selected area at this Hm: but of course anticipates that making
of claims will probably be warranted by rhn and of the flu! suntan‘: exploration .
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SUMMARY AND RECOMMENDATIONS

Atlas
A loratians Ltd. proposes to conduct a comprehensive, long term

exploration. pregrenune e a go area of the Yukon and eastern Alaska. This area

is a belt either side of the Tintina Trench that extends northwesterly through the

central Yirleon_from British Columbia and into Alaska.

The eel of this Tintina belt is a complex pattern of areas of Pre-

cambrian and Faleozolc-Fgozoic formations all of’ which have been locally
intruded by Jura-Cretaceous granitic bodies. All of the rock formations have been

variously out and locally displaced by faults, fracture zones’ and breccia pipes
some of which are proven to have been conduits for mineralizing are solutions.

The known are do its in the area consist of: the maior lead-zinc-

silver Anvil deposit locat;d in the Trench at its southern portion; the silver-lead

veins of the Keno Camp located 50 miles north of the Trench; and the Clinton

Creek asbestos deposit located near the Trench at the Alaska border . Outside of

the vielnities of these mines the Tlntina Trench area has as yet been very sparsely
and mly§T§oal‘ly’explmed; it therefore comprises an excellent target for the search for

molar orebodies.

RECOMMENDATIONS:

. The first year of such an exploration progamrne should consist of aerial

and ground reconnaissance concentrating on geophysical and geochemical surveys of

selected geologically favourable regions. The cost of such a programme for the

first year is estimated to be 3228:6135 .00.

The second year programme will be a continuation of the exploration
methods begun in the first year, together with detailed investigations of areas or

prospects found in the first year. The cast of the second year is estimated to be

approximately $300,000 .00 .
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The following years of the programme will lnclude expenditures for

hetla explerellon and property drllllng and would require approximately $2

million to completely explore the target area If no encouragement were to

be found. Therefore, e fetal of approximately $3 million ls required to

combat e eernprehemlve exploration mlnerel programme of the Yukon-Alaska

Tlnflne Trench . .
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GEOLOGICAL SETTING

The Tintina Trench represents a strong geological and topographical
llnearnent. which completely crosses the Yukon in a northwesteriy direction and

extends a considerable distance into Alaska. (see Figure i) it is similar to and

may. represent the northern extension of the better known Rocky Mountain trench

of Iritish Columbirl. There is conflicting evidence of molar displacement along
the Tintlna Trench but its geological influence is expressed by the local aligimerjat
of volcanic, metamorphosed and intrusive rocks along it . it is noteworthy that

'

the Anvil lead-zinc-silérer deposits occur along the northeast side of the Trench,
and relatively’ close to it , within metamorphosed sedimentary and/or volcanic for-

mations. The localization of this orebody,_whlch is in some ways similar to the

Sullivan orelaedy in the Rocky Mountain Trench, may be a result of dlletionol

localities of up lift, anomalous structure, or divergence in a possible rnalor
deep-seated fault system. if the Trench does represent a motor fault system it

may also the molar plumbing system for the ore~forrning solutions 'whicl1‘i*3

formed the Anvil orebody.

in view of the fact that the Tintina Trench represents a profound geo-

logical structure along which multimillion ton base metal deposits are known to

occur, there primary exploration in its vicinity, in rock formations of known

favourelsility, is a sound geological venture.

Within the area chosen for exploration, along the Trench between

Iritldi Columbia and Alaska, and into Alaska, the general distribution of rock

formations is as follows, (Fig. i):

i. Paleozoic and Mesozoic formations along both sides of the

Trench for the southeastern half in the Yukon. Some

Precambrian formations lie 25 miles to the southwest of the

fault.

2. Precambrian formations along the southwestern side of the

northwestern half afthe Trench in the Yukon and i5-20 miles

south of it in Alaska .

3 . Precambrian formations olong the northeast side in Central

Yukon as well .
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4; Paleozoic end Mesozoic Formations along the northeast

slde of the Trench In western Yukon and lo Aloslal .

5. Jun-Crdeeeeuu Intrusive cooks up to bethollthlc elze

along the slde of the Trench ln Alaska and most of

the Yulcon one along the northeosf slde ln the Central Yukon .

Able: foulh, frloturo zones and bteoclo zones are widespread and are

known to out, and loully displace, all of the foregoing fotmotlom throughoui
the londh of the Trend: . Some of they are lcnovml to be either mlnerolized with

on it yoflelly related to are depoelts.
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GENERAL PROPOSAL

An explanation programme along this realar geological trend will be

regional in nature and iiould ‘initially be designed to search for and explore
such clues as:

a) Subsidiary structures at oblique angles to, or parallel to

the Tint-ina Trench .

b)‘ Areas of uplift or vertical tectonics which may also be

accompanied by intrusives.

c) intrusive: of Cretaceous age.

d) Areas of lower Cambrian or Proterozoic rocks, particularly
it gently dipping; graphitic or politic sections with some

limy members being favoured.

a) Zone: of ultrabasic rocks indicating deep transgressive structures.

ii) Areas in which replacement-type lead, zinc or copper rninaralization

occurs or is reported, or in which stratiform alteration zones occur.

9) Areas of rust cemented overburden or rust seepagee.

h) Aerornagnetic anomalies that may tie in with the above conditions.

i) North-south linears that may result from tenslonal fault directions.

initial work rhould consist of compilation of all data of o physiogruphic,
geologic or rnineralogic nature. Some airborne reconnaissance should be done in

remote areas to check for gossans, alteration zones, etc . not hitherto mapped .



-7-

initial ground reconnaissance should be aimed to gathering further

supporting bra, especially geology, signs of mineral occurrences, and geo-

rohemioal silt and soil samples. The geochemical samples should be of half mile

or oloeer spacing and should preferably be silt: obtained from small stream: with

aolll-illltefi at intervening areoo. All samples must be assayed for zinc, copper

and lead and in favourable areas, for other minerals or indicative trace elements

or deemed neoerearx. The geochemical samples éuould be taken by experienced
prospecting crew: who can do competent prolpacflng and simple geology as well

as take silt and soil samples.

Fallow-up work rhoulcl consist of more detailed geochemistry and

geology and aerornagnofie surveys of likely areas, on the assumption that

potential deposits are apt to be magrefic .

ll’ several areas of combined favourable factors including mineralization

are explored, probabilities of success will be greatly heldwiened even on an

empirical basis.
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PROPOSED EXPLORATION PROGRAMME

The Exploration Area will encompass a belt some 60 miles in width

(30 miles on each side of the Tinrina Trench) and 580 miles in length (from Fyre
Lake, Yukon to Loper Fork Creek in Alaska) . This would involve a total area

of epprearlnrerely 35,000 square miles of which more likely i0,000 square mile:

would be erelmined rlsrouflw ectuol field work . The areas to be examined would

be chosen by geologic environment .

Pro|eei Area:

The Tinllno Proieci would operate in four areas:

er) Fyre Lake to Ross River.

b) Ross River to Stewart Crossing.
c) Srewnri to Alaska Boundary
d) Ioundery re Circle Area .

These regions have been chosen on the basis of:

i) Known geologic boundaries.

ll) Present locations of road and ground access routes.

iii) Proximity to settlement: and supply points .

Pro Pr rnme:

Phase I - (iii year)

i . Prelimig Studies:

Aerial
‘ ofo lnie driion

il Government low level

ii) Satellite their - if available

iii) False colour - feasibility .

(la) Geol ic Re lanai)
ru .5 .C. 4 mile sheer:

ii) G.S.C. and other personal interviews

iii) Alaska State Publications

iv) Available reports on known mineral occurrences
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(o) P
_

ctin

l gtudy of areas at known mineral occurrence: for

geologic control .

(d) Goochomical

is §1135 of sampling techniques used in Pat and

reoommendations for improving regional surveys.

(0) Administration

is Hiring
ii) Equipment and supply ordering

iii) Transportation logistics
iv) Budget and propoted expondituros
v) Study of Alaska work ragu lotions

vl) Program planning.

2 . Reconnaissance:

(a) Examination of areas of known showings.
(b) Farniliarixation with regional geology.
(e) Reconnaissance of all regions:

I) Ran River - Stewart Crossing
ii) Stewart Crossing - Boundary
iii) Boundary - Circle

iv)‘ Ross River - Fyre Lake

to include:
- Fixed wing alrcrofi reconnaissance

-{Fa lee“‘é"olour techniques
- Gannon spotting
- Geochem orientation such as silt sampling

of all drainage: into Tintina Valley.

3 . Evaluation of data and planning of maior program.

4. Commence ment of detailed investigation of major areas

in preparation for I970 program.
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Phase II - (2nd year)

i. Preliminorx Studies:

(:1) Evaluation of Phase I data and recommendations as

to areas requiringdetailed follow-up in each proiect area .

(la) Establishment of programs by proiect chiefs in each area:

i) Fyre Lake to Ross River.

ii) Ross River to Stewart Crossing
iii) Stewart to Alaska Boundary
iv) Boundary to Circle Area .

(a) Property acquisition (if required).

(cl) Property development proyam (if required).

(e) Administrative:

0 Budget approval
ii) Personnel hiring
iii) logistics

2. laration:

(a) Establishment of camps in each of 4 prefect areas.

(13) Supervision to consist of:

Chief Project Geologist

Prolect Chief Project Chief

(N .W. Area) (5.5 . Area)

5 W i"‘”—‘“L""_""“"i
Regional Chief Regional Chief Regional Chief Regional Chief

(Ross-Fyre) (Ross-Stewart) (Stewart-Boundary) (Boundary-Circle)

(c) Within each region selected areas of economic potential will

be explored using proven geological, prospecting, geochemical
and geophysical (ground and airborne) techniques .
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(d) Previous and current property acquisition will be

developed and explored consecutively to the

regional program.

(e) Properties acquired will be developed to target preparation

rtage it feasible.

Phase ill - (3rd year)

i
.‘ Prel'iminar_z Studios:

Evaluation of" Phase ll data and recommendations

and planning for Phase iii program.

2 . -lonation:

Detailed regional follow-up on defined zones
"

for intensified exploration .

(la) Further property acquisition ._»

(no) Target testing of developed properties .

Personnel Rgguirernentsr

Phase I - (in year)

in) i Protect Chief - Parmonent employee, should be of

PH .D. or M.Sc. level, several seasons

experience in regional exploration and

property development, Wostem Cmada .

Would be responsible for decision making
and field management. Will report directly
to Operations Manager.

(b) 2 Regional Geologists - i permanentemplayee, i seasonal,
should be of 3.5:. level, several seasons

experience in regional exploration with some

knowledge of property development . Would

be ultimately responsible for management of

exploration crews in regional areas. Will report
to Chief Project Geologist .
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(oz) 2 Geologic Field Assistants - Soauonal employed, d-aould be of

4th your or possibly 8.5:. level with sovorui

seasons oxplorltlon experience; would report
to regional goologists . if recomrnondod would

participate more actively in Photo ill program .

(d) 4 Slit Samplers - To conduct rogionol helicopter supported silt

sampling of all drainage: into Tlntina Valley
for race: . purposes.

To cornmcncc dotoilod protpocfing in lmrnodloto

areas of intorost for possible curly property
acquisitions.

(F) 2 Prospector‘: Assistants - To assist prospectors in fly comp locations.

(3) l Cook - For base camp purposes.

Photo ll - (2nd your)

Photo ll-I -

(o) l Froloct Clxiof (permanent)
(b) 2 Regional Goologlstz (2 pormunont)
(tr) 4 Prolod Goologim
(cl) Support crow (would involve approximately 30 man crow)

(3rd your) - to he docldocl .
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ESTIMATED EXPLORATION BUDGET

Phau 1 (19 year)

1 . Pnllminagz Studies:

Wage: 10 ,000 .

Suppllos 2 ,500 .

Travel and aceammoduflon 2,000 .

Contlngoncy 3 £000 .
‘

sub-total: $ 17,500.

2 . Roconnalmmce:

Wages 32 ,000.

Suppllu 3,500.
Travel and accammodafion 2,000.
Conuultantk Fens 1,000.

Aunylng 15,000.

Flxod-wing aircraft 3,000.

Hulleopfcr 38,500.

Camp Suppon 15,000.

Contingency 5,000.
Sub-fatal: $115,000.

3. Evaluation of Data:

Wagon 7,300.

Suppllu 1,100.
Conn: ltunn Foes 1,000.

Canflngoncy 1,000.
Sub-vrofulz $ 10,400.

4. Continuation of Detailed lnvostlgtlcn:

Wagon 17,000.

Supplies 2,000.
Trevol and accommodation 1,500 .

Ccnwlhmh Foes 2,000.

Auuylng 2,000.

Coup Support 5,000.
Claim Staking (centingonf) 10,000.

Conflngoncy 2,500.
Sub-total: $ 42,000.
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Carried ’r'orwurd:- Total: $l84z900.

Pro-mind Com:

FU.l 7,0000
Fluid Supervision 5,000 .

Expodiiing 4,000.
Office Overhead @ 15% 27,735.

Sub-total: $ 43l735.

GRAND TOTAL:- $228,635.

Photo ll - (2nd your)

Reconnaissance 5 80,000.
Evaluation of Data 20,000.

investigation 150,000.

*'“¢awtng.n¢y 50,000.

TCTA L:- $300 ,
000 .

Photo ill - (3rd yoof)

Roconmiuonco
3'

5 70,000.
Evaluation of Data 30,000.

«Bowl-kd lnvosfigufion
*

('i00,000. - l,000,000.)
Com lngoncy 50 £000 .

TOTAL:- $250,000. - $lzi50‘000.

“"'Expondlturo on datailod lnvosfigatim will be dependent upon
results of initial oxplonlion pvogmmme. One or more areas of good pohntiol
could require considerable diornond_driiiing, geophysics, etc.
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lf is mandatory for the successful conduct of an exploration programme

of Ohio extent in such a remote region that a flexibility be maintained in the course

of action and expondlturetaftor the first two seasons in portion lar. The first

season (Phase l) is one of orientation and general reconnaissance; the second

season (Photo II) will become more involved in exploration of particular areas

and poulbly drill targettwiell be found. From the third season onwards it will

be u programrno of exploration and follow-up of an undeterminoblo nature and

extent, for by that tlrne drill targets will probably be defined and new avanuas

of detelled exploration lac Indicated. For that: reason: the budget for the first

season: can be well defined but thereafter it must remain gonerol .



-15..

CONCLUSIONS

The belt of rocks lying for a width of 50 miles on either side of the

Tintina Trench throughout the Yukon are of such favourable nature and variety
for the occurrence of all types of ore" deposits, but particularly base metal

and copper, that the area comprises an excellent target for comprehensive aerial

exploration . This favourability is further enhanced by the profusion along the

belt of fault, fracture and breccia structures that may have provided geological
plumbing for mineroiizing solutions, together with the occurrence along the belt

of relatively recent acidic intrusives. in addition, the recent development of

the Anvil mine, a molar lead-zinc deposit, near the southeastern end of the

Tintina Trench, and the lack of comprehensive exploration throudrout most of the

Trench, are further incentives to the proposed programme .

Because of the above geological reasons the exploration programme

proposed by Atlas Explorations Ltd. is warranted provided sufficient funds can

be made available to give logical continuity to the programme over several

seasons. It is the writer‘: estimate that such a programme, to be successful,
would require the expenditure of at least $600,000. in the first two years,
with at least $2 million available thereafter on a contingent basis.

Respectfully submitted,

Douglas D. Campbell, P.Eng., Ph.D._



DOLMAG E, CAMPBELL 6: ASSOCIATES

CONSULTlNG GEOLOGICAL Gr MiNlNG ENGINEERS

BOB BANK OF CANADA BUlLDlNG

VANCOUVER l, B.C.

CERTIFICATE

April 1, i969

l, Douglas D . Campbell, with business and residential addresses in

Vancouver, British Columbia, do hereby certify that:

i. l am a consulting geological engineer.

2 . i am a graduate of the University of British Columbia,
(B .A.Sc., Geological Engineering, I946), and of the

California institute of Technology, (Ph .D., Economic

Geology & Geophysics, i955) .

3. I am a registered Professional Engineer of the Province

of British Columbia and the “Vulcan Territory.

4. From i946 until i957 l was engaged in mining and

mineral exploration in Canada and the United States

as geologist for a number of companies. in 1957 i re-

tired as chief geologist for Eldorado Mining 8. Refining
Co. Ltd. to begin private practice as a consulting
geologist .

5. I have examined most of the area proposed for exploration
in this report, on foot and from the air. l have also worked

on the Anvil Mine, the principal deposit in the area . in

addition, I have had full use of all available published and

much private literature on the area .

6. I have not received, not do i expect to receive, any

interest, directly or indirectly in the properties or securities

of Atlas Explorations Ltd ., or any affiliated companies.

Respectfully submitted ,

§..Q-<>.Qa_.<i.»4J\
Douglas D. Campbell, P.Eng., Ph .D.

Vancouver , Canada .
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