


Calgary, Alberta, 
Nay 15, 1964. 

In June of 1962 Crest Exploration Limited acmired  a large 
n w i  of claims in  the Yukon and Korthwest Terr i tor ies  on a depos it 
of iron ore, which has been cal led the Snake River Deposit. The deposit 
straddles the Yukon - Northwest Terr i tor ies  boundary, in the v i c in i ty  
of the Snake and Cranswick Rivers. During 1963 the claims in the Yukon 
were surveyed, as  required by the Yukon Quartz Mining Act, arid as  a 
r e su l t  a nmber of f rac t ional  claims were staked by Crest. 

In  June of 1963 the work conducted by Crest during the 1962- 
63 claim year was subxitted t o  the Yukon Mining Recorder and subsequently 
accepted as representation work. 

This report is submitted in  sumor t  of,  and in  conjunction with, 
the applications fo r  Cert i f icates  of Work, covering the work on the claims 
during the 1 9 6 3 4  claim year. 

CREST EXPLCRITION LIi I I E D  
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ACCOMPANYING DATA 

1. In attached folder: 

(a) Survey plan of Snake River Airs t r ip .  

(b) Geological map of Snake River Area. 

(c) Three stratigraphic cross sections i l lus t ra t ing  the 
iron ore zone across the Yukon claim block. 

(d) Copies of the or iginal  legal survey plans of Yukon 
iron and mica claims t 

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

- Nine individual area maps covering Yukon claim 
block, scale 1 inch = 600 fee t .  

2. In  separate folder: 

One complete s e t  of rock-log charts f o r  surface sections 
and diamond dr i 11 holes . 



L O C A T I O N  M A P  



The Snake River deposit is located along the Yukon - Northwest Terr i tor ies  
border i n  the v ic in i ty  of the Snake River, Yukon Territory, and the Crans- 
wick River, Northwest Terr i tor ies ,  as shown on the preceding map. The 
area now staked on %e deposit covers approximately 105 s pre niles ,  lying 
between lat i tudes 65 OBtN t o  65' 22U and longitudes 132 1SItJ t o  133' 2SW. 
The area is within the Nackenzie I'Iountains and is one of very rugged top- 
ography. I'Iaximurn elevations range up t o  6000 or 7000 feet ,  with local r e l i e f  
of up to -  3000 f e e t  being common. lJith the exception of a few scattered stands 
of t rees ,  the area is north of the timber l ine and t r i  th in the region of perma- 
f ros t .  During the winter months access into the area can be made by t rac tor  
from Mayo - v i a  the IJind River Trai l ,  a DEJ  l ine trai l  and a to te  trai l  con- 
structed by Crest south along the Snake River. Generally, hmever, and 
part icular ly in the s u i i r  months, access is readi ly available only t o  air- 
craf t .  A 4300 foot permanent gravel a i r s t r i p  has been constructed by C r e s t  
a t  Snake River. 

History of Discovery and S t a k i a  --- -- 
I n  A u ~ u s ~ ,  1961, the Snake River iron ore deposit was discovered by geo- 
logis ts  of the California Standard Company while carrying out regional 
s t rat igraphic and s t ruc tu ra l  work related t o  oi  1 and gas exploration. The 
deposit was staked in the spring and ear ly  summer of 1962. There were 
493 iron and mica claims recorded in the Yukon and 369 mineral claims in  
the Northwest Terr i tor ies .  These claims were acquired from the stakers 
by Crest Exploration Limited, a subsidiary of the Standard O i l  Company of 
California. 

A s  a r e su l t  of subsequent e ~ l o r a t i o n  work carr ied out on the claims by 
Crest; a number of c laims were abandoned a f t e r  the f i r s t  year. Ln the 
Yukon, C r e s t  now holds 433 f u l l  s i z e  iron and mica claims, one of which 
was staked in 1963, and 94 Cractional claims. The f rac t ional  areas were 
indicated by the legal claim survey conducted in the summer of 1963. These 
areas were staked and acquired by Crest. 



SUI'WIARY CF OFERATICRJS - DURIfJG THE 1963-6L CLAD1 YEAR 

During the 1963 f i e l d  season an extensive exploration p r o g m  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 /n 1962 and 
submitted a s  representation work f o r  the 1962-63 claim year* I n  1963 
sampling crews measured, described and took channel samples of the iron 
bearing format ion a t  59 di f ferent  locations r From one location, over 
10C tons of bulk sample was mined t o  be used in p i lo t  scale benefic iation 
t e s t s .  In  addition t o  s a f a c e  sampling, subsurface control was obtained 
by coring the ore zone i n  18 diamond d r i l l  holes, 

A s  required by the Yukon Quartz Mining Act, a legal survey of the claims 
was conducted. 

The permanent gravel a i r s t r i p ,  construction of which had begun in April, 
1963, was completed t o  its f i n a l  length of 4300 f e e t ,  The a i r s t r i p  is 
capable of handling mult i-engined a i r c r a f t ,  

It is the above work which Crest is submitting in its applications fo r  
Cert i f icates  of Tlork, as representat ion work performed during the 1963- 
64 clairn year on its Yukon iron and mica claims. A tabulation of the work 
and expenditures incurred is shown be low. 

Summary of IJork & Expenditures on Yukon Claims -- .'- 
Snake River Iron Ore Deposit --- 

A l i l  30, 1963 - April  30, 1964 

Project Yukon Expenditures -- 
Channe 1 Sampling & Sect ion Preparation $ 60,113 

&Ilk Sampling $ 44,062 

Diamond Drill ing *z 232,451 

Cla i m  Survey $ 127,660 

Airs t r ip  Construction 
Excavated and used since June 1, 1963 60,000 cu. yds. gravel 

In  the explorat ion and evaluation of the deposit, cons iderdbly more work, 
in  addition t o  t h a t  submitted a s  representation work, was conducted during 
1963-64. Some minor revis ions were made in the geological map of the area 
as a r e su l t  of fur ther  geological mapping and s t rat igraphic studies.  A 
gauging s t a t  ion was instal led on the Snake River, in conjunction with 



engineers of the bJater Resources Branch, t o  provide au tomt ic  stream 
flow and leve 1 readings. A gravel road was constructed from the air- 
s t r i p  t o  the base camp, a distance of approximately 9 miles, This 
great ly  f ac i l i t a t ed  the movement of supplies and f u e l  t o  the camp and 
the movement of large volumes of ore sample t o  the a i r s t r i p  f o r  shipnaent 
t o  iIayo and Whitehorse. 

A l l  of the ore inaterial obtained from surface channel sections and from 
diamond cores was assayed for  iron, phosphorus and s i l i ca .  In addition, 
a number of spectrographic analyses were run t o  determine the content of 
t race elements . 
A program of beneficiation test ing on the ore, a continuation of the 
program commenced in  1962, was conducted by the Nineral Processing Division 
of the Department of Fi2ines and Technical Surveys in Ottawa and by the 
Ontario Research Foundation of Toronto. Some small scale  d i r ec t  reduction 
tests were conducted by industr ia l  laboratories 

C r e s t  personnel i n  Calgary, as well  as  supervising the f i e l d  operations, 
compiled the geological data on maps and sections,  made detai led mineral- 
ogical studies of the ore, p r e p r e d  grade and reserve estimates, conducted 
engineering and economic studies.  ?~luch t i n e  was spent in supervising and 
guiding the various beneficiation t e s t  programs and analyzing the great 
deal of data these t e s t s  provided. 

During the 1963-64 year Crest expended over one million dol lars  in its 
exploration and evaluation of the Snake River deposit. This year we have 
a budget of close t o  $300,000 which w i l l  be srpended primarily on ben- 
ef ic ia t ion  test work. A f i e l d  program is planned f o r  t h i s  summer during 
which more ore material  w i l l  be obtained f o r  tes t ing purposes, 



SUMMARY CF RESULTS 

The results of Crestts exploration work t o  date on the Snake River 
deposit substantiate the original indiczrtion that  the deposit is 
extremely large, w i t h  t ~ t a l  reserves measured in the tens of billions 
of tons. 

The irm bearing format ion l i es  within the lower part of a massive 
conglomsrate which is believed t o  be of Cambrian age, The formation 
is made up of two components - bedded hpmt ite, with finely associated 
jasper lenses, and c las t ics  consisting of ccmglomerates, shales and 
sandstones. The main ore.unit  varies in thickness from 100 fee t  in 
the Northwest Territories, t o  4W fee t  in the west central part  of the 
Yukon claim b b ~ &  

Iron Om Outcrop at Surface Section 207 

The iron fornaatSon is well exposed across the area within a bel t  35 to  
40 miles long. A number of amas are ideally suited t o  upen p i t  mining 
methods, The mst fawwrable area l i e s  along the north of Iron Creek. 
This area is shown on the following imp, along with tuo 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 t o  9, the t o t a l  amount of bedded 
hematite, with a grade of 35% iron and be t te r ,  is 11.5 b i l l i o n  tors .  
The average grade of t h i s  material is U,8% iron, 0.34% phosphorus and 
26.6% s i l i ca .  Some th in  bedded hematite above zone 1 was not included 
in t h i s  estimate. The reserves available f o r  open p i t  mining, using a 
maximum permissible stripping r a t i o  of 2/3 cubic yard of waste t o  1 ton 
of ore, has been calculated to  be 3.5 b i  11 ion tons . f.7uch of the ore is 
exposed at surface and, therefore, the average stripping r a t i o  is in the 
cr der of 1/3 cubic yard waste t o  1 ton of ore, With the 2/3 : 1 m a x i m u m  
stripping r a t io ,  ore zone if9 is eliminated from the mineable reserve 
estimate because of a thick zone of waste which d i rec t ly  overlies it. 
Immediately along Iron Creek i t s e l f ,  there a re  1.3 b i l l i on  tons which 
could be mined with an average s t r ipping r a t io  of 0.31 cubic yards of 
waste per ton of ore, The stripping r a t i o  is an overall  r a t i o  and in- 
cludes not only the waste material which l i e s  above the ore, but a l so  
the c l a s t  ic  waste material which l i e s  within the ore zone and would be 
discarded in  mining. 

Our economic and m k e t  ing studies have shown t h a t  s t e e l  .manufacturers 
are  deL?and ing extremely high grade iron ore concentrates, containing i n  
the order of 62% - 65% iron, less than 0.1% phosphorus and l i t t l e  s i l i c a .  
Cur program of beneficiation test ing has indicated tha t  i n  small scale 
and laboratory t e s t s  a high grade product can be produced. The elimina- 
t ion  of phosphorus has been part icular ly d i f f i c u l t  and, as  a resu l t ,  
much of our program has involved investigations into th i s  par t icular  
problem. Tests a re  continuing t o  determine the most economic method 
of produc ing a marketable product, 

One of the major considerations in the development cf Snake River w i  11 
be t h a t  of transporting the ore t o  the coast.  In  1962 Canadian Bechtel 
prepared an overall  f e a s i b i l i t y  report, a large part  of which dea l t  with 
the construction of a railway t o  Skagway. Additional engineering studies 
have been conducted by Crest which indicate cer tain areas where railway 
costs might be reduced. A s  an al ternate  t o  a railway, we have investigated 
the poss ib i l i ty  of transporting the ore in s lur ry  form by pipeline. The 
ne thod is feasible and less expensive than a r a i l m y ,  however, there a re  
inany advantages t o  a railway which a pipeline would not possess. 

During the past year preliminary discussions were held with representatives 
of the Japanese s t e e l  industry who v i s i t ed  Snake River, and a number of 
U S ,  s t e e l  companies, who plan t o  v i s i t  the deposit t h i s  summer. A l l  were 
extremely impressed with the s i z e  of the deposit, but real ize the problems 
which have t o  be overcome before it can be developed, 

The market fo r  Snake River ore w i l l  be primarily in  Japan and, t o  a lesser 
extent,  on the west coast of Canada and the United Sta tes .  Our economic 
studies have indicated tha t  there is no shortage of iron ore in the Pacific 
area. New deposits a re  being developed, par t icular ly in Australia, a l l  
of which have t h e i r  market primarily in Japan. A s  a resu l t ,  there has 
been a weakening of the iron ore price s t ructure,  par t icular ly in the past 
year. The Snake River ore w i l l  have to  be priced t o  meet very strong 
competition. 



OUTLDE OF IKRK CARRIED OUT BY CREST EXPUXIATICN 
ON THE YUKON IRON AND MICA CLAIFJE 

DURING THE 
- 

1963-64 CLAIN YEAR 

SECTION - A - Work submitted as representation work and contained 
in the applications for  Cert i f icates  of Fiork. 

In c r e s t  is submiss ion of representation work f o r  the 1962-63 claim 
year, the work and expenditures which were reported covered the period 
from-the time of i n i t i a l  staking and recording in June, 1962, t o  April  
30th, 1963. This date approximated the commencement of the 1963-64 f i e l d  
season, with the exception of a i r s t r i p  construction, which had began in 
Ilarch, 1963. The 1962-63 submiss ion reported the s t a tus  of the a i r s t r i p  
as of Nay 30th, 1963. 

The period covered in th i s  report is, therefore, from April 30th, 1963 
t o  April 30th, 1964 and the a i r s t r i p  from Inky 31st, 1963. The actua l  
physical work on the cla ins was completed during the f i r s t  week in 
October, 1963. 

Present Status of C l a i m  Holdings 

Of the or iginal  493 iron and mica claims staked 
and acquired in 1962, 61 claims were abandoned 
a t  the end of the 1962-63 claim year. Balance 

One f u l l  s i ze  iron and mica claim was staked 
and acquired in 1963. 

Total f u l l  s i ze  iron and mica claims 

A s  indicated by the legal claim survey, 94 
fract ional  iron and mica claims were staked 
in 1963: 

Fractions greater than 77.5 acres 21 
Fractions less  than 77.5 acres 73 - 

Total number of iron and mica claims held by Crest, 
&y, 1964. 



A i r  Support 

Due to  the remoteness of the Snake River area, Crest's f ie ld aperations 
relied heavily on the use of f k d  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 t o  complete, - 
A l l  of the supplies, fuel, equipment and personnel for C r e s t  and the 
various contractors were f lawn into the Snake River airs t r ip  - from Mgya 
early in the season an8 from Witshorse after m y  lsth, 1963. Unti 1 
the t i m e  of the break-lup, in the la t ter  part of A p r i l ,  the aircraft  used 
a temporary winter a i rs t r ip  which had been constructed w i t h  packed and 
graded snow. Fortunately, a t  break-up, the gravel a i rs t r ip  had progressed 
to  the stage where the aircraft  could commence using it. 

Aircraft used in the supply operations were California Standardfs Doq las 
DC-3 and Boeing 2h7-D and a Curtis C-h6 chartered from Pacific liestern 
Airlims. The DC-3 f leu a nlrmber of tr ips from Calgary and Edmonton. 
After the supply operations moved t o  Whitehorse, around Nay lsth, the 
Boeing normally flew a regular twice a week schedule to  Snake River and 
addtional trips when necessary. The C-46 was chartered t o  transport 
primarily the fuel and bulky freight - i,e. the diamond drilling equip- 
awznt and bulk ore sample. Approximately 110,000 gallons of fuel - 
75,000 gallons of diesel and 35,000 gallons of aviation gas - were f 1- 
into Snake River, The to ta l  cost of the fixed wing aircraft charged to  
w rk  in the Yukon amounted to  nearly $80,000, 

Pacific Western A i r l i n e s  C& 
unloading f-1, A p r i l ,  1963. 



Transportation a t  Snake River uas provided by helicopter, Over mst of 
the season three H i l l e r  12Els were contracted from Okanagan Helicopters 
of Vancouver. During the peak period, in July and Augustj two additional 
machines were contracted - a Bell G-2 from Klondike Helicopters of White- 
horse and a Bell-J from Ehillock Wings and Rotors of Calgary, C r e s t  pro- 
vided helicopters not only for  its own use, but f or each of the contractors 
working on the project - diamond dr i l l ing,  surveying and a i r s t r i p  construc- 
tion. A t o t a l  of 1500 hours of helicopter time was flown during work on the 
Yukon claims a t  a cost of $W,000. 

Hflbr 12E tra&&ing one of 
dr i l l ing contmctor t s  portable hub 

The a i rcraf t  costs have been allocates t o  the individual work projects 
and included in the project work costs as outlined in the following 
sect  ions. 



Snake River Caq  

A s  in 1962, the base camp was established on Iron Creek in the western 
part of the Yukon claim block. Normally the camp had a popuktion of 
approximately 45 Ioen - 25 Crest personnel, a surveying crew of 10, 
8 t o  10 helicopter personnel and 2 of the d i d  dr i l l ing crew. On 
occasion, with numrous vis i tors  to  the camp, as many as 55 t o  60 people 
were accommodated. A radio shack was constructed a t  the a i rs t r ip .  The 
constzuction crews provided their own living a c c ~ d a t i o n  a t  the air- 
s t r ip .  The dr i l l ing personnel lived in portable huts direct ly a t  the 
drill si tes.  C r e s t  provided food, fue l  and other required camp supplies 
for the contract crews. 

Port ion of Snake Rtv,v.csr Carnp on ken Creek 

A fuel storage &pot was constructed a t  the a i r s t r i p  in which could be 
stared 2&,000 gallons of aviation gas and 52,000 gallons of-diesel  
fuel. A t  the base camp tankage provided storage space of 4,000 gallons 
of aviation gas and 3,500 gallons of diesel  fuel. 



The total cost of the cmitp chargeable to  work in the Yukon amounted to 
$128,000. This has hen allocated to th. various work projects and 
included in the eqendi t la s  as noted in the follwing sections. 

Constructing fue 1 storage tank 
at Smke River airstrip 



Chamel Sampling 8 Section Preparation - 
The chamel sapl ing in 1963 began early in June and was a continuation 
of the prog~.ana commenced in 1962. The work was completed 
eniber. Many new surface sections of iron 
masored and channel sanpfad. A nuuiber of 
1962, were completed. Tho purpose of the sampling was t o  obtatn a complete 
and representative sanpling of the ore, across t b  entire d e m i t ,  for 
grade and reserve determinations and to  provide materkal for hpneficiatian 
test ing . 

The location of the channel sections are shown on the following map and 
on the nap accolapanying our applications for Certificates of Nark, 
Those sections in the 100 series are new sections sampled in 19633 those 
In the 200 series are sections partially sampled in 1962 and completed in 
l963. Sections numbered below 100 are those sanpled only in 1962. 
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In 1963 a t o t a l  of 7,900 fee t  of channel sample was taken from 59 different 
locat ions in the Yukon. These locat ions were located so  tha t  the ore was 
well sampled along the en t i r e  length of outcrop. Wherever possible, the 
complete ve r t i ca l  width of the ore zone was sampled. A rock-log chart  
of each section accompanies t h i s  report, 

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

Salar ies  and Wages $ 10,384 
Fixed \ding Aircraft  $ 6,970 
He licopter $ 17,653 
camp $ 19,270 
Sampling supplies $ 3,744 
Miscellaneous Expnses $ 2,092 

Channel Sampling & Sect ion Preparation 

1963-64 Claim Year 

Sect ion 

IF-101 
IF- 102 
IF-103 
IF- IOL 
IF- 105' 
IF-106 
IF-107 
IF-108 
IF-109 
IF-110 
IF-111 
IF-112 
IF-120 
IF-121 
IF-126 
IF-127 A & B 
IF- 128 
F- 129 
IF-130 
IF-13 1 
IF-132 
IF-133 
IF - 134 
IF-135 
IF-U6 
IF-137 

Claim - 
Glory -20 
Quest -17 
Ole -15 
K i l t  -4 
Ferrous -20 
Quest -16 
Klan -22 
FOOI -18 
PJeil -4 
Cony -15 
Dor ine -16 
Ferrous -19 
Jasper - 18 1 
Kaln -22 
Quest -111 
Ole -13 
Pile -11 
Lure -16 
J e t  -19 
Pony -l4 
Neil -16 
Qui r t  -10 
Neil -10 
K i l t  -121 
Unit -11 
Neil -11 

Measured & 
Described 
mm-- 

120 
71 

165 
336 
111 
80 

252 
175 
494 

99 
90 
98 

220 
90 

408 
405 
336 
2 12 
184 
204 
3 8 

327 
420 
229 
272 
337 

Channe 1 

&?* 
112 
70 

13 7 
243 
111 
74 

23 5 
168 
407 

89 
90 
98 
7 0 
90 

258 
769 
284 
99 

133 
162 
33 

154 
351 
272 
138 
324 



Sect ion 

IF-138 
IF-139 
IF-47  
F-155 
IF-156 
IF-157 
IF-158 
IF-159 
IF-a60 
IF-161 
IF-162 
IF-163 
IF - 164 
IF-16.5 
IF-166 
IF-167 
IF-168 
IF-236 
IF-207 
IF-209 
IF-2 U 
IF-2 4 
IF-2 16 
IF-2 19 
IF-22 1 
IF-229 
IF-244 
IF'-232 
IF-233 
IF-237 
IF-238 
IF'-239 
IF-243 

Claim - 
Xacto -5 
Lure -12 
It -12 
It -11 
In i s  -10 
F i f i  -12 
GoGo -11 
Evee -11 
Zot -9 
Viw -13 
Tang -12 
Xenon -16 
Oboe -5 
Quid -7 
ChaCha -10 
Yale -7 
Alaska -11 
Ikr ian -13 
Lure -13 
Pi le  -11 
Neil -151 
Dido -10 
Jasper -18 
Lure -4 
Judo -12 
Ivy -221 
Jasper -181 
Honor -21 
Alaska -91 
Neil -13 
Quest -16 
Rose -17 
Dorine -17 

Diamond Dr i l l in s  

- 13 - 
Measured & 
Described -- 

729 
206 
112 
25'1 
4 3  
175 
2 17 
170 
34 1 
150 
138 
41 
165 
258 
305 
330 
297 
7 5 
7 5 

184 
41 
72 

111 
110 
72 
27 
6.5 
4 
53 

4 5  
lJ.4 
31 
3 6 

Channe 1 

58 
180 
76 
97 

124 
16 1 
94 

132 
133 
47 
8 2 
41 
94 
8 5 
92 
96 
9 1 
75 
75 

184 
41 
7 2 

111 
110 
72 
27 
65 
4 
53 

145 
4 
31 
36 

In March, 1963, the diamond dr i l l ing  contract fo r  Crest ts  1963 program 
was awarded t o  Midwest Diamond Drill ing of Winnipeg. Early in May the 
d r i l l ing  equipment arrived in  Nayo and from there was flmm by Crest to  
Smke River , D r  i l l ing began in the Yukon on May loth, 1963. 

The contractor used 3 BS-2D d r i l l s ,  each pmrered by a 65 H.P. P V ~  Perkins 
d iese l  engine. The dr i l l ing  uni ts  were equipped with BBS-12 pumps pomred 
by Berning single cylinder a i r  cooled d iese l  engines. Each drill had a 
crew of 5 men - 2 d r i l l e r s ,  2 helpers and a wchanic , They worked around 
the clock in  two twelve hour s h i f t s ,  Each d r i l l  had its own c a p  f a c i l i t i e s ,  
with food, fuel  and other supplies provided by Crest from the main base 
camp. The d r i l l ing  equipment was f u l l y  transportable by helicopter, even 
the i r  portable huts were moved intact  slung below a helicopter. 



Drill on hole 815 being serviced by helicopter 

The locations of the 18 dia~sond dri 11 holes completed in the Yukon during 
1963 are shown on the foregoing mp, and on the maps accompanying our 
applications for Certificates of Work. They are n-d from 2 to  19 
inclusive, Hole #l was drilled in 1962. A to ta l  of 8,364 feet  of hole 
was drilled, of which 8,066 was cored with an overall core recavery of 
8 % .  Most of the core, 6,291 feet, was AX, with 55 feet of BPC and 1 660 
feet of EX. A total  of 2,976 feet of casing was used, made up of 486 feet 
of EK, 661 feet of AX and 1,831 feet of EX. Crest pe r soml  s q r v i s e d  
the drilling, aught and described the core. Each core was sp l i t  vertically, 
half t o  be used for assaying an8 beneficiation test  work and the remaining 
half has been stored for permanent record. A rock-log chart of each 
diamond dr i 11 hole accom,panies this  report. 

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

D r  i 11 ing Contract $ 120,900 
Fixed Wing Aircraft $ 11,210 
Helicopter $ 49;991 
knp a Expediting $ 28,263 
Salaries & Wages 

Crest f ield personnel $ 6,274 
Supp 1 ies $ 11,177 
Miscellaneous Expnses $ 4,636 



Diamond Drilling 
1963-64 C l a  i m  Y e a r  

Hole C a s h  ( f t  .) Cored ( f t  . ) Total 
No. - Claim 

P 
Collared Conrpleted -- + - - -  AX E ~ e ~ t h ( f t . )  - - -  

Rose -17 
Rose -17 
Pony -17 
S u q  -17 
Neil -17 
Mar ion- 16 
K i l t  - 13 
Ole -17 
Lure -16 
l'hr ion- 12 
Oboe -11 
Quest -13 
SUZY -13 
Ole -13 
UIYUIUS - 18 
Suzy -18 
Neil -15 
Quest -16 

May 7 
May 8 
Nay 9 
b y  24 
May 21 
f4ay 29 
June 8 
June 4 
June 28 
June 28 
July 7 
July 8 
JUIY 16 
July 17 
July 29 
Aug. 1 
Aug. 2 
Aug. 12 

7Zay 20 
May 23 
T'Iay 29 
June 4 
June 13 
June 7 
June 27 
June 27 
July 7 
July 16 
July 16 
July 15 
July 31 
Aug, 2 
Aug. 12 
Aug. 17 
Aug. 11 
Aug, 16 

Bulk S a ~ l i n g  

One of the most important purposes of our 1963 operations a t  Snake River 
was t o  obtain suff icient  ore material on which large scale. benefic iation 
t e s t s  could be performed, Arrangements had been made with the Mineral 
Processing Divis ion of the Department of Evlines and Technical Surveys in 
Ottawa t o  conduct p i lo t  scale jigging t e s t s  on the ore. Their laboratory 
scale t e s t s  during the previous year had indicated that favourable resul ts  
might be obtained with j i g s ,  For the p i l o t  t e s t s  a t  least  50 tons of ore 
material was required. 

A s i t e ,  approximately 3-$ miles northeast of the base camp, adjacent t o  
h a n n e l  section IF-127, was chosen fo r  the bulk sampling. A t  t h i s  location 
a complete section of the ore zone was a t  outcrop and there was a suitable 
landing s i t e  f o r  the helicopter. From t h i s  location two SO-ton samples 
were mined, each representing t h ~  f u l l  ve r t i ca l  width of the ore zone. 
Two miners, both experienced in the use of explosives, and three labourers 
were hired t o  mine the samples, They were assis ted on occasion by other 
Crest prsonnel .  From the bulk sample location the ore material was fluwn 
ir. 500 lb. lo ts  t o  the base camp, and from there by way of the gravel road 
t o  the a i r s t r i p  in t r a i l e r s  hauled by a t ractor .  



. _  . . 
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Helicopter delivers h d  of bulk 
sample to site mar W e  amp 

The samples were flm to  $'by0 on the GL6 aircraft  chartered from &if ic 
Western Airlines. The first sample went out in August and was shipped from 
?%yo to the Mineral Processing Division in Ottawa. The second sample was 
brought out in early October an8 is in storage a t  Mayo, t o  be used later 
this & 

. . kzg&ic ia t  ion tests  . 
The total 6b%%' &r hR.sampling upelation which was conducted durlng 
July, August and September, amounted t o  $44,062. This figure does not in- 
clude any f~ei@t charges for the ore. Major items of expenditure were: 

Salaries 6 Wages $ 7,481 
Fixed 'Wing Aircraft 
(does not include freight) 

$ 935 

He 1 ico~,trw: 
Supplies 

$ 34,256 
$ 5;315 

Camp 6 Expediting $ 4,m 
Nisce I ~ o u s  $ 1,907 



C l a i m  S m q  __- 

In April, 1963, the contract to  survey ~ r e s t $ ~  iron and mica claims in the 
Yukon and t o  conduct a perimeter survey of the block of m i n e r a l  claims in 
the Northwest Territories, was awarded t o  the f inn of Marshall kck l in  
Monaghan Limited of Don R i l l s ,  Ontario. This firm had considerable exper- 
ience in  claim surveys. Their proposed method of survey had been fully 
reviewed by the Strrveyor Generalzs department. The survey crew, consist- 
ing of 6 surveyors and 4 labourers, oms flown into Snake R i v e r  in mid-?'lay 
and the survey began on Nay 21st. Conventional surveying techniques were 
employed - using telluroareters, transits and tapes. Crest provided one 
helicopter for the sole use of the surveyors. 

Tellwbmater set-up on Iron Creek 

The survey indicated a nlmrber of fractional areas, between tlhe f u l l  sized 
iron an8 m i c a  claims. This was umkrstrn8able considering the rugged 
terrain and the diff i cu l ths  involved in stakfng the claims originally. 
The fractional areas were located, staked and surveyed. In a l l ,  432 f u l l  
s h e d  claims and 94 fractional claim were smveyed. Of the fractions, 
73 were- less than 77.5 acres. (ka claim in the northern part of the block, 
Xacto 5, was not surveyed. It had been our original intention t o  ebandon 
this claim but a r e v h  of the geology in October indicated that it should 
be retained, 



b?e have received word from the Surveyor General 1 s depart-wnt tha t  they 
plan t o  inspect the survey t h i s  sumrcrer. They anticipate tha t  t h e i r  s w e y o r s  
w i l l  be in Snake River for  a week in  July. 

In accordance with the Yukon Quartz Nining Act, we w i l l  post the claims 
with copies of the survey plans t h i s  summer, s ta r t ing  in June. 

Copies of the original survey plans accompany this report. The maps 
accmpanying our applications for  Grouping and Cert i f icates  of lJork are 
exact reductions of the plans prepared by Crest. 

The t o t a l  cost of the survey of the Yukon iron and mica claims amounted 
t o  $127,666. The main items of expenditure were: 

Survey Contract $ 38,397 
He licopter $ 54,356 
Fixed Wing Aircraf t  $ 3,740 
Camp $ 24,491 
Supp 1 ie  s $ 5,774 
Crest f i e l d  suprvis ion  $ 846 

Airstr ip  Construction 

In order t o  move the large volumes of supplies, fuel ,  emipment and 
personnel into Snake River quickly and ef f ic ient ly ,  an a i r s t r i p  was 
required capable of handling m u l t  i-engined f re ight  a i r c ra f t .  The con- 
t r a c t  for  constructing the a i r s t r i p  was awarded t o  Proctor Construction 
Limited of Whitehorse, In February and llarch, 1963, construct ion equip- 
inent was moved to Snake River by way of the Wind River Trai l ,  a DEW 
l ine t r a i l ,  and an 18 mile to t e  road which was constructed along the 
Snake River. The s i t e  for  the a i r s t r i p  was chosen on a bench along the 
north s ide of Iron Creek where it joins the Snake River. I n i t i a l l y  a 
winter s t r i p  of graded and packed snow was b u i l t ,  so tha t  additional 
supplies needed for  the construction of the permanent s t r i p  could be 
flown in. Early in  April, 1963, construct ion of the permanent gravel 
s t r i p  was commenced and by the l a t t e r  par t  of April a i r c r a f t  were able 
t o  u t i l i z e  it in its par t ia l ly  completed s t a t e ,  

tihen our representat ion work f o r  the 1962-63 season was submitted in 
June of 1963, the a i r s t r i p ,  as of May 30th, 1963, had progressed t o  a 
length of 35'00 fee t  and 130 fee t  wide. A t  tha t  time 40,000 cubic yards 
of gravel had been excavated and used in its construction. 

Throughout the summer of 1963 the a i r s t r i p  was lengthened t o  its f i n a l  
length of 4300 fee t ,  widened along its f u l l  length t o  130 f e e t  and b u i l t  
up, crowned and dressed. Turn-around areas f o r  the a i r c r a f t  were a lso  
put in. Construction was c o q l e t e d  in the l a t t e r  par t  of September, 1963. 



C-46 on end of partially collpleted airstrip, August, 1963. 
Streaks on picture caused by reflection of l ight fm bli- 
copter 1s p b i g l a s s  bubble. 



SECTION B - Work conducted in 1963-64 claim year which is not 
submitted as representation work. 

In addition t o  the work outlined in the preceding section, which is included 
in our applications fo r  Cert i f icates  of Vork, considerably more work and 
various studies were conducted during 1963-64 which have not been formally 
submitted a s  representation work. The physical work previously outlined 
was suff ic ient  t o  meet the maxim work requirements on the claims. 

To give some idea, however, of the t o t a l  extent of Crestgs work during the 
past year, a br ief  outline of the addi t ional  work is presented. 

Ge_o_l_og;21_ and Ore Zone Delineat ion - ----__I -_. 

Although most of the geological work a t  Snake River was conducted during 
the 1962 season, a moderate amount of d e t a i l  was done in 1963. A s  a resu l t  
some minor revisions have been made in the geological map, par t icular ly in 
the southern par t  of the map sheet. With additional informat ion obtained 
from channel sections and diamond d r i l l  cores, much more s t rat igraphic work 
could be done within the ore zone. Accompanying t h i s  report  a re  copies of 
the revised geological pap and three s t rat igraphic cross sections,  with 
which the geological report,subroitted in 1962,can be updated. 

During the past winter detailed mineralogical studies were conducted, t o  
determine primarily the physical character is t ics  of the hematite and the 
phosphorus bearing mineral, apat i te .  In the beneficiation of the ore, 
one of the main problems is the elimination of phosphorus. It was f e l t  
t ha t  a be t te r  understanding of the nature of the apa t i te  would a s s i s t  in 
finding a beneficiation method capable of reducing the phosphorus content 
t o  an acceptable level. It was found tha t  t he  apa t i te  which is extremely 
f ine  grained, is associated with tha t  s i l iceous gangue which is f ine ly  
disseminated in  the hematite. It does not occur d i r ec t ly  with the hematite. 
Therefore, any beneficiation method which w i l l  remove the f ine gangue 
w i l l  reduce the phosphorus content. 

:rater Gauging S t a t  ion --- 

The main water course in  the area is the Snake River and when the depos it 
is developed the water resources of t h i s  r ive r  w i l l  be ut i l ized.  In order 
t o  obtain a record of the water flows and levels over the future years, a 
gauging s t a t ion  was s e t  up by C r e s t ,  under the supervision of the engineers 
of the Water Resources Branch. The s ta t ion  is located on the Snake River, 
three miles south of its junction w i t h  Iron Creek. Readings w i l l  be taken 
periodically by the $later Resources Branch and C r e s t  w i l l  reimburse them 
fo r  the expenses incurred. 



Road - Construction 

During the sunrmer of 1963 a permanent gravel road was constzucted from 
Snake River airs t r ip  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 t o  construction of the road, a l l  of 
our supplies for the crrmp, fuel and other equipment, had to be flown by 
helicopter. With t h t ~  road, large volumes of supplies, etc. couldbe 
hauled more more economically by truck and trailer.  This was particularly 
apprent when hauling out Qver 100 tons of bulk sample t o  the airstrip.  

colllphted gravel m d , - ~ u ~ i ,  1963.- 
Iron Cmek on left. Snake River airs t r ip  
in distance mar junction of Iron Creek 
and Snake River. 

* :K 



Assavina 

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 s i l i c a ,  have been obtained, In addition 90 spectro- 
graphic analyses fo r  t race elements and 30 chemical analyses fo r  titanium 
rn r e  performed. The assaying was done by C o a s t  E ldridge, engineers and 
chemists, of Vancouver, B,C. 

Benefic i a t  ion Test in9 

Snake River ore which has an average grade of in the order of 4.4% iron, 
-35% phosphorus and 26% s i l i c a ,  w i l l  require benefic iation before it can 
be marketed. S tee l  producers today are demanding higher grade concentrates. 
The Japanese, fo r  example, indicate tha t  within a few years they w i l l  re-  
quire furnace feeds of 65% iron and less than 0.10% @osphorus. A low 
phosphorus content is most important, since even a small amount of phos- 
phorus is detrimental in the m u f a c t u r e  of s t ee l .  

Crest began a program of beneficiation test ing in 1962, t o  determine the 
most economic and ef  f ic ient method of produc ing a high grade product, 
par t icular ly one with a low phosphorus content. The reduct ion of s i l i c a  
t o  acceptable levels did not offer any great problem, This program was 
carried into 1963 and is s t i l l  continuing. Some extremely encouraging 
resul t s  have been obtained. One of the main purposes of our 1963 f i e l d  
program was t o  obtain sufficient ore material f or benefic ia t ion t e s t s .  

The Winem1 Processing Division of the  Departmnt of Mines and Technical 
Surveys in Ottawa had conducted laboratory scale j i g  t e s t s  in  1962-63, 
the resul t s  of which were encouraging and indicated tha t  p i l o t  scale t e s t s  
would be warranted. A SO-ton sample of ore was mined and shipped t o  Ot t awa .  
Pi lot  scale j ig  t e s t s  were conducted by the Mineral Processing Division 
during the period September t o  November, 1963. The re su l t s  of the t e s t s  
indicated tha t  th is  inexpensive method could produce a product which 
approached the market requirements. The average grade of the  j ig  con- 
centrate was 61.9% iron and 0.13% phosphorus. Iron recoveries were in 
the order of 60%. In order t o  reduce the phosphorus content s t i l l  further,  
the Mineral Processing D ivis  ion then conducted laboratory scale acid leach- 
ing t e s t s .  In  these t e s t s  the phosphorus content was reduced t o  acceptable 
levels, however, the amounts of acid required could make t h i s  process un- 
economic. We are continuing our investigations of acid leaching as a 
method of reducing the phosphorus content. 

The Mineral Processing Divis ion also conducted a small program of roasting 
and magnetic separation. 

The Ontario Research Foundation of Toronto, which had also in i t ia ted  
preliminary testing in  1962-63, undertook a program of basic ldboratory 
scale test ing in the l a t t e r  part  of 1963. Their program is nearing completion, 



and we are  now s ta r t ing  t o  receive the resu l t s  of the i r  work. The 
program inc luded petrographic and microscopic analyses, grinding t e s t s ,  
screen and sieve analyses, gravity separation, high and low intensity 
magnetic separation, acid leaching and chemical analyses of iron, phos- 
phorus and s i l i c a  a t  various stages of the program. Representative core 
and channel sample material was provided for  Ontario Research FoundationJs 
t e s t  work. 

Preliminary and small scale  investigations i n  the f i e l d  of d i rec t  
reduction of the ore was begun. The R-XI Corporation of New York con- 
ducted t e s t s  on samples of crude ore and jig concentrates. From the 
crude ore sample a ~ r o d u c t  containing 96.8% iron and 0.31% phosphorus 
was obtained. From the jig concentrate sample the product contained 
93.4*% iron and 0.08% phosphokus. Iron recoveries were a s  high as 95%. 

Ue have shipped samples of the crude ore and j i g  concentratss t o  the 
Lurgi Co. of Frankfurt, Germany. This company has agreed t o  conduct 
d i rec t  reduction and e lec t ros ta t ic  separation t e s t s  on the ore. 

Crestls program of beneficiation tes t ing  is continuing and is our main 
budget item for  the balance of t h i s  year. Flotation t e s t s  a re  now get- 
t ing underway. !.Je plan t o  conduct fur ther  tests on d i rec t  reduction 

ocesses , grinding, leaching, roasting and mgne t ic  separation, 

=ineer ing and Economic Studies 
v 

The largest  s ingle expenditure tha t  w i  12 have t o  be made in the deve lopment 
of the Snake River deposit is t h a t  f o r  transporting the ore t o  the coast,  
The closest  port area is Skagway, which is 420 a i r  miles southwest of Snake 
River and close t o  600 m i  les  by poss ible ra i lway route. In 1962 a ra i lway 
study was conducted by Canadian Bechtel Limited, as  par t  of t h e i r  overall  
feas ib i  l i t y  study on the project,  During 1963 Crest has studied methods 
of reducing the cost of rai lway construction. 

Studies Irere a l so  carr ied out by the Engineering Department of the Standard 
O i l  Company of California on the f e a s i b i l i t y  of transporting the ore by 
pipeline in s lur ry  form, A number of laboratory scale hydraulic t e s t s  were 
performed, Their studies indicate tha t  the method is feasible  and less  
cost ly  than a railway. However, there are  inherent advantages i n  a railway 
which a pipeline could not provide. Our transportation s tudies  are  
continuing . 
In  addition t o  the transportation studies,  engineering and economic in- 
vest  igations were conducted on various methods of producing marketable 
furnace feeds - s in ter ,  pe l l e t s  and the manufacture of primary iron by a 
munber of d i rec t  reduction methods, 

Visi tors  t o  Snake River 

During the summer of 1963 a number of notable people v is i ted  Snake River, 
and we had the pleasure of showing them some areas of the  deposit and the 
type of exploratory work tha t  was being conducted, Among the v i s i to r s  were: 



M r .  Gordon Camwon 
we Ushiba 
Nr, K. J, Christie 
Mr. C. S, Lord 

Mr. G. M c I n t p  
Mr. F. kCa11 
Mr. A. Oliver 
Dr. L. Green 

- Commissioner of the Yukon - The Japanese Ambassador t o  Canada - Administrator of Mines - Chief Geologist for the Geological Survey 
of Canada - Mining Recorder from Maya - Mining Recorder from Whitehorse - Chief Mining Inspector - Resident Geologist for  the Geological Survey 

n '  , 
of Cana613 

Km?ms of the Japanese technical twain 
exrunhe ore outcrop, August, 19663. 

In  July, the Prss $dent of Crest Exploration Limited visi ted Japan and had 
the opportunity to  discuss tSbs Snake R i v e r  deposit with a nltmber of high 
Japanese Government off ic gals and numerous top emcut ives of the Japanese 
Iron a d  Steel  industry. A t  his imritat ion, the Japanese Iron and Steel 
Federation sent a technical t m ~  t o  examine Cb depos it in  early August . 
kter in August representatives of Nitsui and Conrpany, a trading f inn, 
visited the area, 

R* J. FLCIWER, 
Assistant t o  
General Hmager Operations 
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