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In June of 1962 Crest Exploration Limited acquired a large
nurber of claims In the Yukon and Northwest Territories on a deposit
of iron ore, which has been called the Snake River Deposit., The deposit
straddles the Yukon - Northwest Territories boundary, in the vicinity
of the Snake and Cranswick Rivers, During 1963 the claims in the Yukon
were surveyed, as required by the Yukon Quartz Mining Act, and as a
result a number of fractional claims were staked by Crest,

In June of 1963 the work conducted by Crest during the 1962~
63 claim year was submitted to the Yukon Mining Recorder and subsequently
accepted as representation work,

This report is submitted in support of, and In conjunction with,
the applications for Certificates of Work, covering the work on the claims
during the 1963-6l claim year,
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ACCOMPANYING DATA

In attached folder:
(a) Survey plan of Snake River Airstrip.
(b) Geologital map of Snake River Area,

(c) Three stratigraphic cross sections illustrating the
iron ore Zzone across the Yukon claim block.

(d) Copies of the original legal survey plans of Yukon
iron and mica claims;

- One index map of survey, scale 1 inch = 2640 feet.

- Nine individual area maps covering Yukon claim
block, scale 1 inch = 600 feet,

In separate folder:

One complete set of rock-log charts for surface sections
and diamond drill holes.



LOGATION MAP

A4
L g S k A
L EGENTD
—— HIGHWAY
R
RIVE I S A SR S N RAILWAY
i
0 100 200
<~ ! I :
_m/AIRBANS
'\/’ ‘l
Y.
PR,
SRR HOPace
= N =

SKAGWAY

N HAINES
\.

R A
(1

SNAKE RIVER TO ‘-

NORMAN WELLS 180 Mi.
DAWSON CITY 210 Mi.
WHITEHORSE 325 Mi.
SKAGWAY 420 Mi.




-1 -

INTRODUCTION

The Snake River deposit is located along the Yukon - Northwest Territories
border in the vicinity of the Snake River, Yukon Territory, and the Crans-
wick River, Northwest Territories, as shown on the preceding map. The

area now staked on the deposit covers approximately 105 sguare niles, lying
between latitudes 65° 081N to 65° 221N and longitudes 132° 15T to 133° 25Mi,
The area is within the Mackenzie llountains and is one of very rugged top-
ography. Maximum elevations range up to 6000 or 7000 feet, with local relief
of up to 3000 feet being common, With the exception of a few scattered stands
of trees, the area is north of the timber line and within the region of perma-
frost. During the winter months access into the area can be made by tractor
from Mayo - via the Wind River Trail, a DEW line trail and a tote trail con-
structed by Crest south along the Snake River. Generally, however, and
particularly in the summer months, access is readily available only to air-
craft. A 1300 foot permanent gravel airstrip has been constructed by Crest
at Snake River,

History of Discovery and Staking

In August, 1961, the Snake River iron ore deposit was discovered by geo-
logists of the California Standard Company while carrying out regional
stratigraphic and structural work related to oil and gas exploration. The
deposit was staked in the spring and early summer of 1962, There were

193 iron and mica claims recorded in the Yukon and 369 mineral claims in
the Northwest Territories, These claims were acquired from the stakers
by Crest Exploration Limited, a subsidiary of the Standard 0il Company of
California.

As a result of subsequent exploration work carried out on the claims by
Crest, a number of claims were abandoned after the first year, In the
Yukon, Crest now holds 433 full size iron and mica claims, one of which
was staked in 1963, and 9L fractional claims. The fractional areas were
indicated by the legal claim survey conducted in the summer of 1963, These
areas were staked and acquired by Crest.
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SUMMARY CF OPERATIONS DURING THE 1963-6L CLAIM YEAR

During the 1963 field season an extensive exploration program was con-
ducted by Crest on its iron and mica claims located on the Snake River
deposit. This was a continuation of the program commenced in 1962 and
submitted as representation work for the 1962-63 clain year. In 1963
sampling crews measured, described and took channel samples of the iron
bearing formation at 59 different locationsi From one location, over

10C tons of bulk sample was mined to be used in pilot scale beneficiation
tests., In addition to surface sampling, subsurface control was obtained
by coring the ore zone in 18 diamond drill holes:

As required by the Yukon Quartz Mining Act, a legal survey of the claims
was conducted,

The permanent gravel airstrip, construction of which had begun in April,
1963, was completed to its final length of L300 feet, The airstrip is
capable of handling multi-engined aircraft,

It is the above work which Crest is submitting in its applications for
Certificates of Work, as representation work performed during the 1963-

6li claim year on its Yukon iron and mica claims. A tabulation of the work
and expenditures incurred is shown below,

CREST EXPLORATION LIIITED

Summary of Work & Expenditures on Yukon Claims

Snake River Iron Ore Deposit
April 30, 1963 - April 30, 1964

Project Yukon Expenditures
Channel Sampling & Section Preparation $ 60,113
Bulk Sampling $ LL,062
Diamond Drilling % 232,451
Claim Survey $ 127,660
Airstrip Construction -
Excavated and used since June 1, 1963 60,000 cu, yds. gravel

In the exploration and evaluation of the deposit, considerably more work,
in addition to that submitted as representation work, was conducted during
1963-6l., Some minor revisions were made in the geological map of the area
as a result of further geological mapping and stratigraphic studies. A
gauging station was installed on the Snake River, in conjunction with
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engineers of the Water Resources Branch, to provide automatic stream
flow and level readings. A gravel road was constructed from the air-
strip to the base camp, a distance of approximately 9 miles., This
greatly facilitated the movement of supplies and fuel to the camp and
the movement of large volumes of ore sample to the airstrip for shipment
to Mayo and Whitehorse,

A1l of the ore material obtained from surface channel sections and from
diamond cores was assayed for iron, phosphorus and silica. In addition,
a number of spectrographic analyses were run to determine the content of
trace elements,

A program of beneficiation testing on the ore, a continuation of the
program commenced in 1962, was conducted by the Mineral Processing Division
of the Department of Mines and Technical Surveys in Ottawa and by the
Ontario Research Foundation of Toronto., Some small scale direct reduction
tests were conducted by industrial laboratories,

Crest personnel in Calgary, as well as supervising the field operations,
compiled the geological data on maps and sections, made detailed mineral-
ogical studies of the ore, prepared grade and reserve estimates, conducted
engineering and economic studies, Much time was spent in supervising and
guiding the various beneficiation test programs and analyzing the great
deal of data these tests provided,

During the 1963-6l year Crest expended over one million dollars in its
exploration and evaluation of the Snake River deposit, This year we have
a budget of close to $300,000 which will be epended primarily on ben-
eficiation test work., A field program is planned for this summer during
which more ore material will be obtained for testing purposes.
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SUMMARY OF RESULTS

The results of Crest!s exploration work to date on the Snake River
deposit substantiate the original indication that the deposit is

extremely large, with total reserves measured in the tens of billions
of tons,

The iron bearing formation lies within the lower part of a massive
conglomerate which is believed to be of Cambrian age., The formation
is made up of two components - bedded hematite, with finely associated
Jjasper lenses, and clastics consisting of conglomerates, shales and
sandstones, The main ore unit varies in thickness from 100 feet in

the Northwest Territories, to LOO feet in the west central part of the
Yukon claim block,

Iron Ore Outcrop at Surface Section 207

The iron formation is well exposed across the area within a belt 35 to

1O miles long. A number of areas are ideally suited to open pit mining
methods, The most favourable area lies along the north of Iron Creek.

This area is shown on the following map, along with two typical strati-
graphic cross sections through the iron formation, These sections show
the division of the main iron bearing unit into nine discrete zones.
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In the Iron Creek area, within zones 1 to 9, the total amount of bedded
hematite, with a grade of 35% iron and better, is 11,5 billion tons.
The average grade of this material is L3.8% iron, 0.3L% phosphorus and
26,6% silica. Some thin bedded hematite above zone 1 was not included
in this estimate. The reserves available for open pit mining, using a
maximum permissible stripping ratio of 2/3 cubic yard of waste to 1 ton
of ore, has been calculated to be 3,5 billion tons. Much of the ore is
exposed at surface and, therefore, the average stripping ratio is in the
ader of 1/3 cubic yard waste to 1 ton of ore, With the 2/3:1 maximum
stripping ratio, ore zone #9 is eliminated from the mineable reserve
estimate because of a thick zone of waste which directly overlies it.
Immediately along Iron Creek itself, there are 1.3 billion tons which
could be mined with an average stripping ratio of 0,31 cubic yards of
waste per ton of ore, The stripping ratio is an overall ratio and in-
cludes not only the waste material which lies above the ore, but also
the clastic waste material which lies within the ore zone and would be
discarded in mining.

Our economic and marketing studies have shown that steel manufacturers
are demanding extremely high grade iron ore concentrates, containing in
the order of 62% - 65% iron, less than 0,1% phosphorus and little silica.
Our program of beneficiation testing has indicated that in small scale
and laboratory tests a high grade product can be produced, The elimina-
tion of phosphorus has been particularly difficult and, as a result,

mauch of our program has involved investigations into this particular
problem. Tests are continuing to determine the most economic method

of producing a marketable product,

One of the major considerations in the development o Snake River will

be that of transporting the ore to the coast. In 1962 Canadian Bechtel
prepared an overall feasibility report, a large part of which dealt with
the construction of a railway to Skagway. Additional engineering studies
have been conducted by Crest which indicate certain areas where railway
costs might be reduced., As an alternate to a railway, we have investigated
the possibility of transporting the ore in slurry form by pipeline. The

re thod is feasible and less expensive than a railway, however, there are
many advantages to a railway which a pipeline would not possess.

During the past year preliminary discussions were held with representatives
of the Japanese steel industry who visited Snake River, and a number of
U.S. steel companies, who plan to visit the deposit this summer, All were
extremely impressed with the size of the deposit, but realize the problems
which have to be overcome before it can be developed.

The market for Snake River ore will be primarily in Japan and, to a lesser
extent, on the west coast of Canada and the United States, Our economic
studies have indicated that there is no shortage of iron ore in the Pacific
area, New deposits are being developed, particularly in Australia, all

of which have their market primarily in Japan. As a result, there has

been a weakening of the iron ore price structure, particularly in the past
year, The Snake River ore will have to be priced to meet very strong
competition,
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QUTLINE OF WCRK CARRIED OUT BY CREST EXPLORATION

O _THE_YURON IRON AND MICA CLATHE
“DURING THE 1963~

SECTION A -~ Work submitted as representation work and contained
in the applications for Certificates of Work,

In Crestls submission of representation work for the 1962-63 claim

year, the work and expenditures which were reported covered the period
from the time of initial staking and recording in June, 1962, to April
30th, 1963. This date approximated the commencement of the 1963-6L field
season, with the exception of airstrip construction, which had began in
March, 1963. The 1962-63 submission reported the status of the airstrip
as of May 30th, 1963.

The period covered in this report is, therefore, from April 30th, 1963
to April 30th, 196l and the airstrip from May 31st, 1963. The actual
physical work on the claims was completed during the first week in
October, 1963,

Present Status of Claim Holdings

Of the original L93 iron and mica claims staked
and acquired in 1962, 61 claims were abandoned

at the end of the 1962-63 claim year. Balance L32

One full size iron and mica claim was staked

and acquired in 1963. 1
Total full size iron and mica claims L33

As indicated by the legal claim survey, 9L
fractional iron and mica claims were staked

in 1963:

Fractions greater than 77.5 acres 21

Fractions less than 77.5 acres 73 9l
Total number of iron and mica claims held by Crest, 527

May, 196L.



Air Sumgort

Due to the remoteness of the Snake River area, Crestt!s field operations
relied heavily on the use of fixed wing aircraft for supply and on
helicopters for transportation within the area of the deposit. Without
aircraft, the work accomplished in the past two years would have taken
many years to complete,

All of the supplies, fuel, equipment and personnel for Crest and the
various contractors were flown into the Snake River airstrip - from Mayo
early in the season and from Whitehorse after May 15th, 1963. Until

the time of the break-up, in the latter part of April, the aircraft used
a temporary winter airstrip which had been constructed with packed and
graded snow. Fortunately, at break-up, the gravel airstrip had progressed
to the stage where the aircraft could commence using it.

Aircraft used in the supply operations were California Standard!s Douglas
DC-3 and Boeing 2L47-D and a Curtis C-L6 chartered from Pacific Western
Airlines, The DC-3 flew a number of trips from Calgary and Edmonton.
After the supply operations moved to Whitehorse, around May 15th, the
Boeing normally flew a regular twice a week schedule to Snake River and
addtional trips when necessary. The C-L6 was chartered to transport
primarily the fuel and bulky freight - i.e. the diamond drilling equip-
ment and bulk ore sample., Approximately 110,000 gallons of fuel -
75,000 gallons of diesel and 35,000 gallons of aviation gas - were flown
into Snake River. The total cost of the fixed wing aircraft charged to
wrk in the Yukon amounted to nearly $80,000.

Pacific Western Airlines C-L6
unloading fuel, April, 1963.
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Transportation at Snake River was provided by helicopter, Over most of

the season three Hiller 12Ets were contracted from Okanagan Helicopters

of Vancouver., During the peak period, in July and August, two additional
machines were contracted - a Bell G-2 from Klondike Helicopters of White-
horse and a Bell-J from Bullock Wings and Rotors of Calgary, Crest pro-
vided helicopters not only for its own use, but for each of the contractors
working on the project - diamond drilling, surveying and airstrip construc-
tion. A total of 1500 hours of helicopter time was flown during work on the
Yukon claims at a cost of $145,000,

Hiller 12E transporting one of
drilling contractor!s portable huts

The aircraft costs have been allocated to the individual work projects
and included in the project work costs as outlined in the following
sections,



Snake River Camp

As in 1962, the base camp was established on Iron Creek in the western
part of the Yukon claim block. Normally the camp had a population of
approximately L5 men - 25 Crest personnel, a surveying crew of 10,

8 to 10 helicopter personnel and 2 of the diamond drilling crew. On
occasion, with numerous visitors to the camp, as many as 55 to 60 people
were accommodated. A radio shack was constructed at the airstrip. The
construction crews provided their own living accommodation at the air-
strip. The drilling personnel lived in portable huts directly at the

drill sites, Crest provided food, fuel and other required camp supplies
for the contract crews,

Portion of Snake River Camp on Iron Creek

A fuel storage depot was constructed at the airstrip in which could be
stored 24,000 gallons of aviation gas and 52,000 gallons of-diesel
fuel, At the base camp tankage provided storage space of 4,000 gallons
of aviation gas and 3,500 gallons of diesel fuel.
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The total cost of the camp chargeable to work in the Yukon amounted to
$118,000, This has been allocated to the various work projects and
included in the expenditures as noted in the following sections,

Constructing fuel storage tank
at Snake River airstrip
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Channel Sampling & Section Preparation

The channel sampling in 1963 began early in June and was a continuation

of the program commenced in 1962, The work was completed early in Sept-
ember, Many new surface sections of iron ore were stripped, where necessary,
measured and channel sampled, A number of sections, partially sampled in
1962, were completed. The purpose of the sampling was to obtain a complete
and representative sampling of the ore, across the entire deposit, for

grade and reserve determinations and to provide material for beneficiatien
testing.

Sampler taking channel sample

The location of the channel sections are shown on the following map and
on the maps accompanying our applications for Certificates of Wark,

Those sections in the 100 series are new sections sampled in 1963; those
in the 200 series are sections partially sampled in 1962 and completed in
1963. Sections numbered below 100 are those sampled only in 1962,
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In 1963 a total of 7,900 feet of channel sample was taken from 59 different
locations in the Yukon. These locations were located so that the ore was
well sampled along the entire length of outcrop. Wherever possible, the
complete vertical width of the ore 2zone was sampled. A rock-log chart

of each section accompanies this report.

The sampling crew consisted of 15 Crest employees, 12 of whom were
university students hired for the season. All told, 957 man days were
spent on the channel sampling and section preparation in the Yukon. The
total cost amounted to $60,113, The main expenditures were for:

Salaries and Wages $ 10,384
Fixed Wing Aircraft $ 6,970
Helicopter $ 17,653
Canp $ 19,270
Sampling supplies $ 3,7hL
Miscellaneous Expenses $ 2,092

Channel Sampling & Section Preparation

1963-6; Claim Year

Measured & Channel
Section Clain Described Sampled

(feet) Tfecet)
IF-101 Glory =20 120 112
IF-.102 Quest -17 T1 70
IF-103 Ole -15 165 137
r-10L Kiit -14 336 243
IF-105 Ferrous -20 111 111
IF-106 Quest -16 80 Th
IF-107 Klan -22 252 235
IF-108 Fool -18 175 168
IF-109 Neil -1L Lok 407
IF-110 Cony -15 99 89
F-111 Dorine -16 90 90
IF-112 Ferrous -19 98 98
IF-120 Jasper -181 220 70
IF-121 Kaln =22 90 90
IF-126 Quest -111 1,08 258
IF-127 A & B Ole -13 L05 769
IF-128 Pile -11 336 28l
IF-129 Lure -16 212 99
IF-130 Jet -19 184 133
IF-131 Pony -1k 20L 162
IF-132 Neil =16 38 33
IF-133 Quirt -10 327 154
IF-134 Neil -10 L20 351
IF-135 Kilt -121 229 272
IF-136 Unit -11 272 138

IF-137 Neil -~11 337 324



Section Claim
IF-138 Xacto -5
IF-139 Lure =12
F-147 It -12
IF-155 It -11
IF-156 Inis -10
IF-157 Fifi -12
IF-158 GoGo -11
IF-159 Evee -~11
IF-160 Zot -9
IF-161 Vimy =13
IF-162 Tang -12
IF-163 Xenon -16
IF-16L Oboe =5
IF-165 Quid -7
IF-166 ChaCha -10
IF-167 Yale -7
IF-168 Alaska -11
IF-206 Marian -13
IF-207 Lure -13
IF-209 Pile -11
IF-213 Neil =151
IF-214 Dido -10
IF-216 Jasper -18
IF-219 Lure -1L4
IF-221 Judo -12
IF-229 vy =221
IF-2hhL Jasper -181
IF-232 Honor -~21
IF-233 Alaska -91
IF-237 Neil -13
IF-238 Quest -16
IF-239 Rose -17
IF-243 Dorine -17

Diamond Drilling

In March, 1963, the diamond drilling contract for Crestl's 1963 program
was awarded to Midwest Diamond Drilling of Winnipeg.
drilling equipment arrived in Mayo and from there was flown by Crest to
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Measured &
Described
ecet

729
206
112
251
13
175
217
170
3h1
150
138
1
165

Channel
Sampled
(%eet’

58
180
76
97
12l
161
oL

Early in May the

Snake River. Drilling began in the Yukon on May 10th, 1963.

The contractor used 3 BBS-2D drills, each powered by a 65 H,P, PV6 Perkins
diesel engine. The drilling units were equipped with BB5-12 pumps powered
by Berning single cylinder air cooled diesel engines.
crew of 5 men - 2 drillers, 2 helpers and a mechanic,
the clock in two twelve hour shifts,
with food, fuel and other supplies provided by Crest from the main base

camp. The drilling equipment was fully transportable by helicopter, even

Each drill had a
They worked around
Each drill had its own camp facilities,

their portable huts were moved intact slung below a helicopter,
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Drill on hole #15 being serviced by helicopter

The locations of the 18 diamond drill holes completed in the Yukon during
1963 are shown on the foregoing map, and on the maps accompanying our
applications for Certificates of Work, They are numbered from 2 to 19
inclusive. Hole #1 was drilled in 1962. A total of 8,36L feet of hole
was drilled, of which 8,066 was cored with an overall core recovery of
81%. Most of the core, ’6 ,291 feet, was AX, with 55 feet of BX and 1,660
feet of EX, A total of 2 976 feet "of casing was used, made up of hBh feet
of BX, 661 feet of AX and 1,831 feet of EX, Crest personnel supervised
the dr1111ng, caught and described the core. FEach core was split vertically,
half to be used for assaying and beneficiation test work and the remaining
half has been stored for permanent record, A rock-log chart of each
diamond drill hole accompanies this report.

The total cost of the 1963 diamond drilling program in the Yukon amounts
to $232,451. Major expenditures were for:

120,900

Drilling Contract $
Fixed Wing Aircraft $ 11,210
Helicopter $ L9,991
Camp & Expediting $ 28,263
Salaries & llages

Crest field personnel $ 6,27L
Supplies $ 11,177
Miscellaneous Expenses $ L, ,636



Hole
No.

Y-2-63
Y-3-63
Y-1-63
Y-5-63
Y-6-63
Y-7-63
Y-8-63
Y-9-63
Y-10-63
Y-11-63
Y-12-63
Y-13-63
Y-11-63
Y-15-63
Y-16-63
Y-17-63
Y-18-63
Y-19-63
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Diamond Drilling
1963-6l, Claim Year

Casing(ft.)
Completed Ez Eg E&

Claim Collared

Rose ~17 May 7 May 20

Rose -17 May 8 May 23

Pony -17 May 9 May 29

Suzy -17 May 2L June L

Neil -17 May 21 June 13
Marion-16 May 29 June 7

Kilt -13 June 8 June 27
Ole -17 June 1l June 27
Lure -16 June 28 July 7

Marion-12 June 28 July 16
Oboe =~11 July 7 July 16
Quest -13 July 8 July 15
Suzy ~13 July 16 July 31
Ole -13 July 17 Aug. 2

Uranus-18 July 29 Aug, 12
Suzy -18 Aug. 1 Aug. 17
Neil -~15 Aug. 2 Aug, 11
Quest -16 Aug, 12 Aug. 16

Bulk Sampling

3L
30
26
33
26
20

2
30
18
12

7
18
28
10
85
26
32
L7

56
37
32
35
18
26
20
3L
34
36
10
20
3L
16
90
31
50
52

168
103

389

170
275
368

58

Cored (
AX

] O | F\wi
N

369
139
378
601
293
1126
305
386
2L7
154
232
352
815

ft.)

i3
——

A

108
97

396

271
281

340

167

Total
Depth(ft.)

Lo2
275
501
633
636
Ll
310
1420
281
Lh1
524
377
8L9
700
557
ohl
225
2L8

One of the most important purposes of our 1963 operations at Snake River
was to obtain sufficient ore material on which large scale beneficiation

tests could be performed,

Arrangements had been made with the Mineral

Processing Division of the Department of Mines and Technical Surveys in
Ottawa to conduct pilot scale jigging tests on the ore.
scale tests during the previous year had indicated that favourable results
For the pilot tests at least 50 tons of ore

might be obtained with jigs.

material was required.

Their laboratory

A site, approximately 3% niles northeast of the base camp, adjacent to

channel section IF-127, was chosen for the bulk sampling.

At this location

a complete section of the ore zone was at outcrop and there was a suitable

landing site for the helicopter.

From this location two 50-ton samples

were mined, each representing the full vertical width of the ore zone.
Two miners, both experienced in the use of explosives, and three labourers

were hired to mine the samples.

Crest personnel,
in 500 1b. lots to the base camp, and from there by way of the gravel road
to the airstrip in trailers hauled by a tractor,

They were assisted on occasion by other
From the bulk sample location the ore material was flown



Excavating Bulk Sample Helicopter delivers load of bulk
sample to site near base camp

The samples were flown to Mayo on the C-L6 aircraft chartered from Pacific
Western Airlines. The first sample went out in August and was shipped from
Mayo to the Mineral Processing Division in Ottawa. The second sample was
brought out in early October and is in storage at Mayo, to be used later
this year in further beneficiation tests.

The total cost of our bulk sampling operation, which was conducted during
July, August and September, amounted to $LL;,062. This figure does not in-
clude any freight charges for the ore. Major items of expenditure were:

Salaries & Wages $ 7,481
Fixed Wing Aircraft $ 935
(does not include freight)
Helicopter $ 14,256
Supplies $ 5,315
Camp & Expediting $ 1,168
Miscellaneous $ 1,907
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Claim Survey

In April, 1963, the contract to survey Crest!s iron and mica claims in the
Yukon and to conduct a perimeter survey of the block of mineral claims in
the Northwest Territories, was awarded to the firm of Marshall Macklin
Monaghan Limited of Don i1ills, Ontario, This firm had considerable exper-
ience in claim surveys, Their proposed method of survey had been fully
reviewed by the Surveyor Generalls department. The survey crew, consist-
ing of 6 surveyors and li labourers, was flown into Snake River in mid-May
and the survey began on lMay 21st. Conventional surveying techniques were
employed - using tellurometers, transits and tapes., Crest provided one
helicopter for the sole use of the surveyors.,

Tellurometer set-up on Iron Creek

The survey indicated a number of fractional areas, between the full sized
iron and mica claims. This was understandable considering the rugged
terrain and the difficulties involved in staking the claims originally.
The fractional areas were located, staked and surveyed. In all, L32 full
sized claims and 9L fractional claims were surveyed, Of the fractions,

73 were less than 77.5 acres. One claim in the northern part of the block,
Xacto 5, was not surveyed. It had been our original intention to abandon
this claim but a review of the geology in October indicated that it should
be retained,
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We have received word from the Surveyor General's department that they
plan to inspect the survey this summer, They anticipate that their surveyors
will be in Snake River for a week in July.

In accordance with the Yukon Quartz Mining Act, we will post the claims
with copies of the survey plans this summer, starting in June.

Copies of the original survey plans accompany this report., The maps
accompanying our applications for Grouping and Certificates of Work are
exact reductions of the plans prepared by Crest.

The total cost of the survey of the Yukon iron and mica claims amounted
to $127,666. The main items of expenditure were:

Survey Contract $ 38,397
Helicopter $ 5hL,356
Fixed Wing Aircraft $ 3,7h0
Camp $ 2L,ho1
Supplies $ 5,77L
Crest field supervision $ 8L6

Alrstrip Construction

In order to move the large volumes of supplies, fuel, equipment and
personnel into Snake River quickly and efficiently, an airstrip was
required capable of handling multi-engined freight aircraft, The con-
tract for constructing the airstrip was awarded to Proctor Construction
Limited of Whitehorse, In February and March, 1963, construction equip-
ment was moved to Snake River by way of the Wind River Trail, a DEW
line trail, and an 18 mile tote road which was constructed along the
Snake River. The site for the airstrip was chosen on a bench along the
north side of Iron Creek where it joins the Snake River. Initially a
winter strip of graded and packed snow was built, so that additional
supplies needed for the construction of the permanent strip could be
flown in, Early in April, 1963, construction of the permanent gravel
strip was commenced and by the latter part of April aircraft were able
to utilize it in its partially completed state,

When our representation work for the 1962-63 season was submitted in
June of 1963, the airstrip, as of May 30th, 1963, had progressed to a
length of 3500 feet and 130 feet wide. At that time 40,000 cubic yards
of gravel had been excavated and used in its construction,

Throughout the summer of 1963 the airstrip was lengthened to its final
length of L4300 feet, widened along its full length to 130 feet and built
up, crowned and dressed. Turn-around areas for the aircraft were also
put in, Construction was completed in the latter part of September, 1963,
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In September the airstrip was surveyed, copies of the survey accompany
this report, In all, 100,000 cubic yards of gravel were used in its
construction, of which 60,000 cubic yards were excavated and placed since

May 31st, 1963 A portion of this amount has been submitted as rep-
resentation work in 1963.

C-L46 on end of partially completed airstrip, August, 1963,
Streaks on picture caused by reflection of light from heli-
copter!s plexiglass bubble.
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SECTION B -~ Work conducted in 1963-6L claim year which is not
submitted as representation work,

In addition to the work outlined in the preceding section, which is included
in our applications for Certificates of Work, considerably more work and
various studies were conducted during 1963-6L which have not been formally
submitted as representation work. The physical work previously outlined

was sufficient to meet the maximum work requirements on the claims,

To give some idea, however, of the total extent of Crest!s work during the
past year, a brief outline of the additional work is presented.

Geology and Ore Zone Delineation

Although most of the geological work at Snake River was conducted during
the 1962 season, a moderate amount of detail was done in 1963. As a result
some minor revisions have been made in the geological map, particularly in
the southern part of the map sheet. With additional information obtained
from channel sections and diamond drill cores, much more stratigraphic work
could be done within the ore zone. Accompanying this report are copies of
the revised geological map and three stratigraphic cross sections, with
which the geological report,submitted in 1962,can be updated,

During the past winter detailed mineralogical studies were conducted, to
determine primarily the physical characteristics of the hematite and the
phosphorus bearing mineral, apatite., In the beneficiation of the ore,
one of the main problems is the elimination of phosphorus., It was felt
that a better understanding of the nature of the apatite would assist In
finding a beneficiation method capable of reducing the phosphorus content
to an acceptable level, It was found that the apatite which is extremely
fine grained, is associated with that siliceous gangue which is finely
disseminated in the hematite, It does not occur directly with the hematite,
Therefore, any beneficiation method which will remove the fine gangue
will reduce the phosphorus content.

Uater Gauging Station

The main water course In the area is the Snake River and when the deposit
is developed the water resources of this river will be utilized. In order
to obtain a record of the water flows and levels over the future years, a
gauging station was set up by Crest, under the supervision of the engineers
of the Water Resources Branch, The stotion is located on the Snake River,
three miles south of its junction with Iron Creek., Readings will be taken
periodically by the Water Resources Branch and Crest will reimburse them
for the expenses incurred,
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Road Constructiqg

During the summer of 1963 a permanent gravel road was constructed from
Snake River airstrip to the base camp on Iron Creek, a distance of close
to nine miles. The road is 16 feet to 18 feet wide and has a gravel base
approximately 3 feet thick. Prior to construction of the rcad, all of

our supplies for the camp, fuel and other equipment, had to be flown by
helicopter. With the road, large volumes of supplies, etec, could be
hauled more more economically by truck and trailer. This was particularly
apparent when hauling out over 100 tons of bulk sample to the airstrip.

Looking northeast along the partially
completed gravel road, August, 1963,

Iron Creek on left, Snake River airstrip
in distance near junction of Iron Creek
and Snake River,
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ﬁggaxing

The ore material which was obtained in 1963 in channel samples and diamond
cores has been completely assayed. Over 2000 individual assays, each for
iron, phosphorus and silica, have been obtained. In addition 90 spectro-
graphic analyses for trace elements and 30 chemical analyses for titanium
wre performed. The assaying was done by Coast Eldridge, engineers and
chemists, of Vancouver, B.C.

Beneficiation Testing

Snake River ore which has an average grade of in the order of LL% iron,

.35% phosphorus and 26% silica, will require beneficiation before it can

be marketed. Steel producers today are demanding higher grade concentrates.
The Japanese, for example, indicate that within a few years they will re-
quire furnace feeds of 65% iron and less than 0.10% phosphorus. A low
phosphorus content is most important, since even a small amount of phos-
phorus is detrimental in the manufacture of steel,

Crest began a program of beneficiation testing in 1962, to determine the
most economic and efficient method of producing a high grade product,
particularly one with a low phosphorus content. The reduction of silica
to acceptable levels did not offer any great problem, This program was
carried into 1963 and is still continuing. Some extremely encouraging
results have been obtained. One of the main purposes of our 1963 field
progran was to obtain sufficient ore material for beneficiation tests.

The Mineral Processing Division of the Department of Mines and Technical
Surveys in Ottawa had conducted laboratory scale jig tests in 1962-63,

the results of which were encouraging and indicated that pilot scale tests
would be warranted. A 50-ton sample of ore was mined and shipped to Ottawa.
Pilot scale jig tests were conducted by the Mineral Processing Division
during the period September to November, 1963. The results of the tests
indicated that this inexpensive method could produce a product which
approached the market requirements. The average grade of the jig con-
centrate was 61,9% iron and 0,13% phosphorus, Iron recoveries were in

the order of 60%. In order to reduce the phosphorus content still further,
the Mineral Processing Division then conducted laboratory scale acid leach-
ing tests. In these tests the phosphorus content was reduced to acceptable
levels, however, the amounts of acid required could make this process un-
economic, Ue are continuing our investigations of acid leaching as a
method of reducing the phosphorus content,

The Mineral Processing Division also conducted a small program of roasting
and magnetic separation,

The Ontario Research Foundation of Toronto, which had also initiated
preliminary testing in 1962-63, undertook a program of basic laboratory
scale testing in the latter part of 1963, Their program is nearing completion,
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and we are now starting to receive the results of their work, The

program included petrographic and microscopic analyses, grinding tests,
screen and sieve analyses, gravity separation, high and low intensity
magnetic separation, acid leaching and chemical analyses of iron, phos-
phorus and silica at various stages of the program., Representative core
and channel sample material was provided for Ontario Research Foundation!s
test work,

Preliminary and small scale investigations in the field of direct
reduction of the ore was begun., The R-N Corporation of New York con-
ducted tests on samples of crude ore and jig concentrates. From the
crude ore sample a product containing 96.8% iron and 0.31% phosphorus
was obtained. From the jig concentrate sample the product contained
93.4+% iron and 0,08% phosphorus. Iron recoveries were as high as 95%.

le have shipped samples of the crude ore and jig concentrates to the
Lurgi Co. of Frankfurt, Getmany. This company has agreed to conduct
direct reduction and electrostatic separation tests on the ore.

Crest!s program of beneficiation testing is continuing and is our main
budget item for the balance of this year., Flotation tests are now get-
ting underway. 'Ye plan to conduct further tests on direct reduction
mocesses, grinding, leaching, roasting and magnetic separation.

Engineering and Economic Studies

The largest single expenditure that will have to be made in the development
of the Snake River deposit is that for transporting the ore to the coast.
The closest port area is Skagway, which is L20 air miles southwest of Snake
River and close to 600 miles by possible railway route. In 1962 a railway
study was conducted by Canadian Bechtel Limited, as part of their overall
feasibility study on the project. During 1963 Crest has studied methods

of reducing the cost of railway construction.

Studies were also carried out by the Engineering Department of the Standard
0il Company of California on the feasibility of transporting the ore by
pipeline in slurry form, A number of laboratory scale hydraulic tests were
performed, Their studies indicate that the method is feasible and less
costly than a railway. However, there are inherent advantages in a railway
which a pipeline could not provide. Our transportation studies are
continuing.

In addition to the transportation studies, engineering and economic in-
vestigations were conducted on various methods of producing marketable
furnace feeds - sinter, pellets and the manufacture of primary iron by a
mumber of direct reduction methods.

Visitors to Snake River

During the summer of 1963 a number of notable people visited Snake River,
and we had the pleasure of showing them some areas of the deposit and the
type of exploratory work that was being conducted. Among the visitors were:
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Mr, Gordon Cameron - Commissioner of the Yukon

Mr, Ushiba - The Japanese Ambassador to Canada

Mr. K. J, Christie -~ Administrator of Mines

Mr. C, S Lord - Chief Geologist for the Geological Survey
of Canada

Mr, G. McIntyre - Mining Recorder from Mayo

Mr, F. McCall ~ Mining Recorder from Whitehorse

Mr, A. Oliver - Chief Mining Inspector

Dr. L. Green ~ Resident Geologist for the Geological Survey
of Canada

Members of the Japanese technical team
examine ore outcrop, August, 1963,

In July, the President of Crest Exploration Limited visited Japan and had
the opportunity to discuss the Snake River deposit with a number of high
Japanese Government officials and numerous top executives of the Japanese
Iron and Steel industry. At his invitation, the Japanese Iron and Steel
Federation sent a technical team to examine the deposit in early August,

later in August representatives of Mitsui and Company, a trading firm,
visited the area,

CREST EXPLCRATION LIMITED

R. J. FLOWER,
Assistant to
RJF /mp General Manager Operations
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