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Zelon Enterprises has conducted a uranium exploration program for  

Texaco Canada Resources Ltd., covering 20,000 square miles i n  North 

Central Yukon Territory. Airborne radiometrics and geological prospect- 

ing outlined areas ( 500 square miles) t ha t  are  prime for  detailed 

follow-up exploration: 

a) The Bear River-Bonnet Plume-Dolores Creek area; 92 claims, 

covering 4750 acres, have been staked. 

b) The Bond Creek area. 

Prospecting traverses has defined zones from which grab samples as x 
high a s  (0.52 U3O8), along with gold, s i lver ,  cobalt and copper. 

The Ogilvie Mountain area has been given low pr ior i ty  due t o  a 

lack of radioactive enrichment and low responses on airborne radiometric 

surveys. 

Recommendations for  further exploration includer 

1) Staking of 100 claims in  the Spring of 1981 a t  a 

cost  of $35,000. 



2)  Proceeding with one month of detailed exploration, a t  a 

cost  of $200,000 with emphasis on the two main areas. 

To aid  i n  exploration and t o  increase the probabili ty for  success, 

we fur ther  recommend geochemical and petrographic studies of 200 rock 

samples. These w i l l  r e su l t  i n  genetic models based upon the d i s t i nc t  

s ty les  of mineralization i n  areas a )  and b), 

a )  Productive breccias with uranium mineralization 

b) Shear zones with uranium - gold enrichment 



11. INTRODUCTION 

Zelon Enterprises conducted a uranium exploration program i n  North 

Central Yukon Territory for  Texaco Canada Resources Ltd., of Calgary. 

Field work was done between May 28th and August 20th. 1980. 

The program i n i t i a l l y  covered 20,000 square miles. I t  began w i t h  

reconnaissance airborne r a d i m t r i c s  and progressed t o  selection of 

target  areas, based upon follow-up ground reconnaissance prospecting. 

The radiometric survey consisted of an Urtec UD-256 cubic inch N a I  

crystal ,  coupled t o  two spectranetres, an Urtec UG-140 and a Scintrex 

GAM-1, each connected t o  an analogue recorder (Fig. 5 ) .  This was a l l  

mounted on the rear  canpartment of a Hughes 500C helicopter. Surveying 

mainly consisted of contour flying, as  well as  close inspection of frac- 

tures,  outcrop areas e tc .  Techniques used were able t o  define mineral- 

ization i n  a short  period of t i m e  and allowed a rapid progression from 

regional reconnaissance, t o  definit ion of areas and t o  land acquisition. 

Subsequently geologic prospecting, geochemical sampling and excavation 

using d y n d t e  was performed on the acquired claims. 

This report covers the resu l t s  of the more detailed work direct ly  

re la t ing t o  the claims acquired. Of the t o t a l  summer expediture, in 

3311- 
excess of $350,000, a t  l ea s t  S-5 (See ~ppendix I) was expended 

on the sixty-eight mineral claims covered by this report which is being 

submitted t o  the Mining Recorder w i t h  an application t o  record Assess- 

ment Work under the Yukon Quartz Mining Act. 
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111. PROPERTY AND OWNERSHIP 

The Bear River proper t ies  cons i s t  of s ixty-eight  (68) mineral 

claims recorded i n  t h e  name of Zelon Enterpr ises  Ltd. ,  and a r e  r eg i s t e red  

i n  the  Mayo Mining D i s t r i c t ,  W o n  Terr i tory .  

The property list of claims is a s  follows: 

Claim Names 

Iron 1-8 

Iron 9-14.17-22 

Iron 23-30 

Adub 1-16 

Adub 17-18 

H a i l  1-4 

Hail 5-12 

Judy 1-2 

Snowstar 1-8 

Date 
Recorded 

J u l  7/80 

J u l  14/80 

Auq 13/80 

J u l  21/80 

Auq 13/80 

J u l  28/80 

Auq 13/80 

Auq 12/80 

Aug 8/80 

Number - 
Expiry 
Date - 

J u l  7/81 

J u l  14/81 

Auq 13/81 

J u l  21/81 

Auq 13/81 

J u l  28/81 

Auq 13/81 

Auq 12/81 

Auq 8/81 

Application is herewith made t o  the Mining Recorder t o  record t h i s  

yea r ' s  representat ion work t o  a common anniversary date  of Ju ly  7. 



IV.  MCATION AND ACCESS 

1. Area Location and Logistics 

Uranium exploration was focused i n  the Wernecke ~ o & t a i n s  

and Southern Ogilvie Mountains. 

An area of 10,000 square miles, was flown i n  de t a i l  along an 

arcuate b e l t  of Proterozoic sediments within the Wernecke Mountains 

Supergroup. Minor emphasis was given t o  the western par t  covering 

the Ogilvie Mountains region. 

A base camp was established a t  E l l i o t t  Lake (64' 29 '  la t i tude,  

135' 33' longitude) from June 5th t o  August 16th. 1980, 65 a i r  miles 

north of the town of Mayo. 

Graham's General Store i n  Mayo did the camp expediting. Fuel 

purchases were made from Whitepass, Mayo and Whitehorse offices and 

distributed over s i x  refuell ing points. 

2 .  Access and Physiography 

Road access t o  the town of Mayo and McQuesten Lake is good. 

The road stops 35 a i r  miles south of E l l i o t t  Lake but is ex- 

tended by a Winter ca t  road along the Wind and Bear River t o  the 



Iron Claim Group. The Ogilvie Mountains are  accessible by the a l l  

weather Dempster Highway going north from Dawson City t o  Inuvik. 

Single.engine Otter and Beaver f loa t  planes were chartered 

from A i r  North-Mayo t o  service the camp and the refuell ing lakes; 

Margaret-Tex, Pinquicula-Bo~et  Plume, E l l i o t t  Lake and Chapman Lake 

on the Dempster Highway. 

There are  four a i r s t r i p s  suitable for  use by small a i r c ra f t  

with only the Bear River runway in  good enough condition for the 

z, 
landing of *landers and DC-3 a i rc raf t .  The most pract ical  means 

of access is by helicopter. A Hughes 500D is preferred due t o  its 

ve r sa t i l i t y  and overall  performance. The estimated flying time t o  

maximize each man day production is 150 hours per month. 

3. General Physiography 

Topography of the Wernecke Mountains is characterized hy i r re -  

gular, jagged ridges incised with numerous cirques. The peaks are 

generally about 5000 f ee t  i n  elevation with some exceeding 7500 

f ee t  i n  elevation. The ridges are composed of res i s tan t  Precambrian 

a r g i l l i t e s ,  dolomites and early Paleozoic carbonates. 

The region has a continental climate with Winters t ha t  l a s t  

from November un t i l  March. The precipitation is variable but is 

direct ly  influenced by the proximity t o  the west coast. Break-up 

of the larger lakes generally occurs in  l a t e  May o r  early June, with 



7. 

those a t  higher elevations not breaking up unt i l  l a t e  June. 

The major valleys are "U" shaped as a resu l t  of glaciation 

or possible geological deformation and thus the main drainages 

have gentle gradients and are slow moving. 



V. PERSONNEL 

The following took par t  in the summer program on the Bear River 

Properties of Zelon Enterprises Ltd. Camp was established a t  E l l i o t t  

Lake June Znd, and evacuated on August 16th, 1980. 

J . H .  Hajek 

F.S. Daley 

G.B. Keep 

T. Bruland 

D. Javorsky 

C. Tapp 

J. Graham 

L. McLoughlin 

T. Moore 

R.J. Munday 

S .B . Coldwell 

Party Chief 

Geologist 

Geologist 

Geologist 

Prospector 

Prospector/Cook 

Expeditor 

Expeditor 

P i lo t  

Research Assoc, 

Research Assoc. 

4440 Regency Place ,W.Van. ,B .C. 

752 Smith Ave., Coquitlam,B.C. 

1270 W.King Edward, Van.,B.C. 

904-510 W. Hastings St.,Van.,B.C 

Princeton, B.C. 

General Delivery, Mayo, Y.T. 

Box 36, Mayo, Y.T. 

BOX 36, Mayo, Y.T. 

C/O Transwest, ~ i t t  Meadows ,B.C. 

Texaco Canada Resources Ltd. 

Texaco Canada Resources Ltd. 

Some 450 man days were expended on this exploration project 

during 1980. 



VI. EXPLORATION DURING 1980 

Exploration on claims i n  the Bear River area during 1980 consisted 

of helicopter supported prospecting, mapping, rock geochemical sampling, 

excavation with dynamite, str ipping of overburden t o  expose boulders 

and bedrock and a detailed ground scintillometre survey (Fig. 6 ) .  

1. Prospecting and Mappin2 

Prospecting consisted of one or two man crews each equipped 

with hand held scintillollleters. Geological mapping took place a t  

the same time. 

2. Rock Geochemical Sampling 

Pack samples were collected a t  various locations throughout 

the properties and chemically assayed. Results are  tabulated i n  

Appendix I1 and located (Fig. 3 ) .  

3. Excavation and Trenching 

Three p i t s  were excavated through rock using hand d r i l l i ng  

and dynamite, then pick and shovel. 



VII. Details of Work performed and Costs ~ s t i m a t e s :  Iron,  Adub, Hail, 

Snowstar, Judy Claims 

1. Iron Claims (Fig. 3) 

Iron 1-8 Recorded 07/07/80 

Iron 9-14, 17-22 Recorded 07/14/80 

Iron 23-30 Recorded 08/13/80 

Work Details : 

These claims cover a magnetitehematite concentration which 

had been previously tes ted as a potential  iron deposit. Prospecting 

by R . J .  Munday and J . H .  Hajek on (June 20 ,  1980) indicated: 

- Stee l  Creek cutt ing a breccia mineralized by chalcopyrite 

- Also the hematite breccia t o  the west as being radioactive 

t o  several  times background, suggesting t h e  area could host 

an uranium mineralized breccia. 

Claims Iron 1-8 were consequently staked, Iron 9-14 and 17-22 

added a few days l a t e r .  

Detailed prosgecting over the period of July 5 t o  August 14, 

by a l l  members of the exploration crew revealed several  radioactive 

zones (Fig. 5D i n  exploration report - now Fig. 6 ) .  

A t o t a l  of 3 p i t s  were blasted by dynamite: 

t h e i r  locations are  i l l u s t r a t ed  on Fig. 3. 

P i t  A is 1 ira3 m 
3 

3 
P i t  B is 1 W r r  

P i t  C is 1 metre wide x 2 metres long x 1 metre deep. 

(Note: These are  approximate figures only as  the p i t s  

are  cuts inzo a steep h i l l s ide )  

P i t  A was grab sampled by RM104-0.04% U308 

SB 1 -0.04% U O 
3 8 

I 



P i t  B was grab sampled by RM105 0.045% U308 

SB 2 0.035% U308 

P i t  C was chip sampled by RM106 0.17% U308 over/m 

RM107 0.11% U308 over/m 

JH 94 0.09% U308 over/m 

JH 95 0.09% U308 over/m 

A l l  samples are  of feldspathized brecciated p e l i t i c  material. The 

mineralization is believed t o  be Enely disseminated brannerite. 

Prospecting the claims south of Bear River, includinq clearing out 
$%,arc 

some old p i t s ,  revealed veins ~ l p o s c o f  the radioactive feldspathized 

pe l i te .  Several boulders and small outcrop areas run i n  excess of 

f i f teen  times background radioactivity.  Assays returned values i n  

the 0.1% U 0 ranqe (Fig. 3-4) . 
3 8 

Work Cost 

For work cer t i f ica t ion  purposes, the claims are  grouped: 

Iron (NE): Iron 1-14, Iron 17-18 (Total 16 claims) 

Iron (SE) : Iron 19-30 (Total 12 claims) 

A t o t a l  of 1 2  man days (4 men each day fo r  3 days) was spent working 

the Iron (NE) group. This includes the trenching, radiometric surveying 

and general prospecting. 

Hence t o t a l  eqendi ture  claimed are: 

Iron NE: 

12 man days x $350 $ 4200.00 

Helicopter times, from E l l i o t t  

Lake base Camp: 

It hrs.(135 miles @ 90mph) x 3 x 2 x $390=3510.00 

Assays 9 x $20/each - 150.00 



A t o t a l  of 6 man days (3  men each day for  2 days,) was spent working 

the Iron (SW) group, which includes prospecting the steep valley opposite 

t o  S tee l  Creek, gravels i n  the Bear River, and the h i l l s ides .  

Hence t o t a l  expenditure-claimed is: 

Iron (SW) : 

6 man day x $350 $ 2100.00 

Helicopter time from E l l i o t t  Lake base camp 

1+ hrs (135 miles x 90mph) x2x2x$390= 2340.00 

Assays 3 x $20/each 60.00 

$ 4500.00 

Note: For the purpose of estimating costs of exploration - 
work performed on the Claim Grap described i n  the following 

Report by J . H .  Hajek of Zelon Enterprises Ltd., Vancouver, B.C., 

certain averaqes have been calculated. 

For Man days, the t o t a l  of Zelon employees s a l a r i e s ,  together 

with mobilization costs ,  camp costs,  geophysical equipment cos t s ,  
d 

drafting expenses and Zelon's off ice  overhead were s u n u n h d ,  and 

then divided by 450 which represents the best  estimate of the 

actual  man days spent by Zelon personnel on t h i s  project .  This 

giveg a per deum ra t e  of $350. 

For Helicopter cost ,  the actual  b i l l i ng  r a t e ,  which includes 

helicopter hours as  well as l i a b i l i t y  insurance and rela ted cost  

connected with p i lo t s  expenses were slmrmed together with White 

Pass j e t  fue l  expenses, and then divided by 321.3 hours which 

represents the t o t a l  hours flown by the helicopter including 

mobilization and demobilization from Vancouver. This averages a t  

$39O/hr. 

Each claim for the cost  of work performed on any claim group 

represents a combination of a per deum r a t e ,  as w i l l  a s  the cost 



flying the men t o  and from the base camp a t  E l l i o t t  Lake, hence 

whether the men went blas t ing,  prospecting or  mapping, they are 

charqed a t  the same rate .  It is appreciated tha t  a considerable 

expense w a s  incurred on helicopter t rave l ,  but t h i s  was inevitable 

as Zelon had no former knarledqe of where it would f ina l ly  stake 

claims 'Qn the Wernecke Mountains, E l l i o t t  Lake seemed a reasonable 

place t o  es tabl ish base. 

. Adub Claims 

Adub 1-16 

Adub 17-18 

Recorded 07/21/80 

Recorded 08/13/80 

Work Details 

Prospecting the NE extension of the S tee l  Creek f au l t  of the 

Iron Claims (Fig. 3) revealed feldspathized iron impregnated 

breccia4 material in a cirque (protected by Adub #3) and along 

the NW w a l l  of the valley (protected by Adub 9-16). 

Consequent t o  staking, three p i t s  were blasted on Adub #3, each 
3 

of same lm and a l m  x 2 m x lm trench was blasted on Adub 12. 

Prospectors a lso checked the discovery cirque, and ta lus  plus 

outcrop along the main valley walls. 

Assay resu l t s  are tabulated i n  Appendix I1 and indicate less  

than O . @ %  U308 from samples of outcrop. However sample of iron 

rich breccia (JH133) ran 2.5 ppm gold and JH132 ran 310 ppm cobalt.  

These are from a se r i e s  of rock chips. (JH130-133)collected a t  

the top of the ta lus  slope on claims Adub 10 and 1 2 .  

Work Cost 

For work cer t i f ica t ion  purposes, the claims grouped& 

Adub (S) ; Adub 1-8, 17, 18 Total 10 Claims 



Ad* @I).; &dub 9 d 6  Tota l  8 claims 

A t o t a l  of 6 man days were spent  working on t h e  Adub (S) group, 

which includes b l a s t i n g  the  three  small  p i t s  on Adub #3. 

Hence, t o t a l  expenditure claimed isi 

Adub (SE) 

Seven man days x $350 $ 2450.00 

Helicopter  time f r m  E l l i o t t  Lake 

base camp 

1.66 hours (150 miles  x 90 mph) x $390 x 2x2= 2600.00 

Assays 4 x $20 80.00 

$ 5130.00 

A t o t a l  of 6 man days were spent  prospect ing the  Valley wa l l s  

of t h e  Adub (NW) group, which includes a close i n  a i rborne  radio- 

metric survey of the  group, and trenching on Adub 12. 

Hence t o t a l  expenditure claimed is: 

Adub (N) 

Six  man days x $350 $ 2100.00 

Helicopter  t i m e  f r m  E l l i o t t  Lake Base Camp 

1.66 hours (150 m i l e s  x 9Omph) ~ $ 3 9 0 ~ 2 ~ 2  2600.00 

Helicopter  radiometr ic  survey 1 h r  x $390 390.00 

Assays 6 x $20 120.00 

$ 5210.00 

3. H a i l  Group 

H a i l  1-4, Date Recorded 07/28/80 

Hail  5-12,Date Recorded 08/13/80 



Work Details 

Prospecting by D. Javorsky revealed a f ro s t  disturbed outcrop 

of uranium mineralized iron enriched p e l i t i c  breccia high on a ridge 

along the same qeneral f au l t  trend as  the Iron and Adub groups. 

A zone some 100 metres i n  diameter was anomalous t o  the a i r -  

borne radiometric system, and consequent detailed prosuectinq on 

Hail 4 revealed a f r o s t  disturbed zone a t  l e a s t  100 metres wide, 

which w a s  i n  excess of 25 times backaround radioactivity.  Float 

from th i s  shewing has slumped easter ly  dam the val ly ,  but appears 

t o  be d i s t i nc t  from the radioactive boulders i n  Hail 9 and 10. The 

l a t t e r  represents radioactivity along sealed f a c t u r e s  i n  pe l i te .  

Assays of grab samples and chips from the Hail 4 showing ran i n  the 

0.2 t o  0.5% U308 range (See Appendix I1 and Fig. 3) .  

Work Costs: 

A t o t a l  of 10 man days were spent examining the showing on 

H a i l  4 and prospectinq for  other showings and boulders on the 

adjacent ridges and valleys. 

Hence t o t a l  expenditures claimed are: 

10 man days x $350/day $ 3500 .OO 

Helicopter time from E l l i o t t  Lake base camp 

2 hrs (180 milesx90 mph) x 4xZx$390= 6240.00 

Assays 20 samples x $2O/each 400.00 

$ l O , U O .  00 

4. Snowstar Claims 

Snewstar, Date Recorded 8/8/80 

Work Details 

Routine prospecting by Fred Daley of a gossan high on a ridge 



(now.  yere red hy Sn%%itaX claim). Setwned a radioactive outcropping 
M 

of i n t a s i v e l y  brecciated and iron inpreqnated p e l i t c  rock. 

The claim group was staked and recorded, then conseuuent 

prospecting revealed a boulder radioactive t o  40 times background 

(breccia) on Snowstar 5 ,  and boulders of radioactive breccia on 

Snowstar 4 and 6. 

Only one radioactive grab sample was assayed (J'H121,0.01% U308). 

Work Costs: 

A t o t a l  of 6 man days were spent working the Snowstar Group. 

Hence, t o t a l  expenditure claimed is 

s i x  man days x $350 $ 2,100.00 

Helicopter t rave l  from E l l i o t t  Lake base camp 

2 hrs (200 milesx90mph) twice,plus 2 h rs  

local  flying moving prospectors. 

6390x (2+2+1) = 1,950.00 

Assays 1 sample x $20 20.00 

$ 4,470.00 

5. Judy Claims 

judy 1.2 Recorded 8/12/80 

Work Details 

Prospecting by Dave Javorsky i n  a cirque t o  the SE of Adub 

and Hail claims revealed an iron impregnated breccia w i t h  local  

outcrop areas running i n  excess of 20 times background radioactivity.  

Two claims were staked over the sharing. Consequent prospecting by 

D. Javorsky fa i led  t o  reveal more s ignif icant  mineralization. 



Work Costs: 

A t o t a l  of  two man days were spent prospecting on Judy 1 ,2 .  

Hence, expenditures claimed: 

2 man days x $350/day $ 700.00 

Helicopter travel  from E l l i o t t  Lake 

Base Camp, 2 hrs (200 miles 90mph) x2x$390 1560.00 

$ 2260.00 



VIII. MINERALIZATION AND MINERAL SHOWINGS 

These descriptions are the author's opinions based on f i e l d  

observations and l i t e r a tu re  search (19;19-1980). Specular hematite 

outcrops related t o  radioactive minerals, chalcopyrite associated 

with breccia bodies have been found on the Iron, Adub, Hail, Judy 

and Snowstar claim groups. 

1. Mineralization Wernecke Supergroup Breccias 

Iron-uranium-gold and copper-cobalt-silver mineralization 

is associated with large and abundant breccia bodies intruding 

Helikian and Aphebian sedimentary rock units.  Breccias cut  a folded 

and metamorphosed ear ly  Proterozoic sequence referred t o  as  the 

Wernecke Terrane (Fig. 2 ) .  The Wernecke Terrane i n  the Bonnet Plume 

Fiver region is overlain unconfomably by Paleozoic s t r a t a  on the 

west and by the Mackenzie Terrane on the east .  Potassium-argon age 

dating done by C . I .  Godwin a t  the University of Br i t i sh  Columbia 

on b i o t i t e  sampled from a breccia a l te ra t ion  zone indicated an 

age of 1500 f 60 m.y. This suggests t ha t  the Wernecke Terrane could 

be Aphebian and tha t  up l i f t  and erosion may have taken place during 

the Elsonian Orogeny -1370 m.y.(Hajek, 1980). 

2. Breccias Classification 

The breccia bodies i n  the Bonnet Plume-Wind River region are  

important due to:  

- t he i r  re la t ively large s i ze  (some are over 3000 metres i n  

diameter) and abundance (over 100 known breccia bodies of 

which 50 were investigated).  

- t he i r  association t o  uranium mineralization within a highly 



radioactive host  rock: 2-10 times normal background for  

similar rocks i n  the North Central Yukon.. 

- the prevalence of daughter products over primary uranium 

mineralization i e ;  only a few locations have radioactive 

surface mineralization even i f  the whole of the breccia 

body is anomalous i n  daughter products. 

Several types of breccias mineralization are outlined i n  

Table 1 with A and B being the most desirable types for  uranium 

exploration (Figure 7). 

Za) w e  A, Stratiform Breccias 

Iron content is greater than barium-copper-cobalt and 

gold. Radioactivity is due t o  pitchblende and secondary 

uranium minerals. Iron and gold have a posit ive correlation 

as indicator elements for  uranium mineralization. 

2b) Type B ,  Discordant Breccias 

Uranium typically occurs i n  radioactive brannerite- 

pitchblende -manothorite and i n  secondary vein type 

occurrences. It also occurs as  intrusive exotic mineral 

assemblages. 

Iron rich and copper rich zones occur within these 

breccias. Copper-cobalt and sometimes s i l v e r  have a 

similar auto correlation factor and are d i s t a l  t o  uranium 

mineralization. 



TABLE 1: WERNECKE MOLNTAIN BRECCIA TYPE MINERALIZATION 

TYPE A: Disseminated chalcopyrite + specularite, pyrite in 
albite-chlorite +biotite. Muscovite metasomatites 
replacing conglomerates and breccias of ferruginous 
dolomitic silicite near diorite dyke contact. 

TYPE 8: Chalcopyrite, (veinlets & disseminated) replaces 
meta-carbonate horizons in the vicinity of faults 
or dioritt? dykes. 

TYPE C: Quartz-siderite veins with scattered grains and 
masses of chalcopyrite, cobaltite, pyrite and 
pyrrhotite. 

TYPE D: 

TYPE E: 

TYPE F: 

Quartz veins in faults gouge in the Helikian sediments 
(Hcs) and recrystallized dolomite (Hc) contain tetra- 
hedrite, pyrite and chalcopyrite. 

Masses of chalcopyrite +bornite +galena and spha- 
lerite replaces zones of coarse recrystallized and 
altered dolomite along faults. 

Copper shale type. Chalcopyrite and chalcocite micro- 
concretions and small grains occur in dolomitic argil- 
lites and argillaceous dolomites, near the facies 
transition into oxidation zone. 



I X  . HISTORY OF URANIUM EXPLORATION IN.CENTRAL*YUKON 

Prior t o  1979, there had been considerable uranium prospecting i n  the 

Wernecke Mountains area of the Yukon. Uranium occurrences were f i r s t  

recognized by Archer Cathro geologists during a carbonate Pb-Zn program i n  

1974 on behalf of the "Ogilvie Joint  Venture" (Chevron, Aquitaine, Marietta. 

and private i n t e r e s t s ) .  Uranium mineralization i n  breccias was f i r s t  re- 

ported on the IGOR property (NTS: 106E/2), which was or iginal ly  staked for  

copper. 

IA 1975, Archer Cathro's "Wernecke Joint  Venture" conducted a low pro- 

f i l e  intensive prospecting program which resulted i n  the discovery of uran- 

i u m  occurrences and led t o  geochemical and s t ra t igraphic  s tudies  by the 

Geological Survey of Canada. Although geochemical analyses were done on 

stream sediments and water samples, reconnaissance prospecting of creek 

f l o a t  for  breccia, and for  its character is t ic  a l te ra t ion  products, more 

rapidly outlined breccia bodies. Subsequent detailed ground examinations 

of breccias found copper and brannerite-type uranium mineralization. 

Exploration for  pitchblende deposits required detailed prospecting of 

s t ructures  below the unconformity, and must be revised as a concept. 

In January 1976, a short  information release concerning uranium 

mineralization in  the  Wind River area was published i n  the Geological Survey 

of Canada Report of Act ivi t ies  (Blusson, 1976). This essent ia l ly  marked 

the mranent a t  which uranium mineralization in the northern Yukon became 



public knowledge. 

During the surmner of 1976, Archer Cathro, Mountaineer Mines (Pan 

Ocean), urangesellschaft, Noranda, Eldorado, and Prism Resources conducted 

prospecting and exploration programs for  uranium in the Wind-Bonnet Plume 

River area. Three properties: 

IGOR, BOND (NTS: 106 D/10), 

PTERD (NTS: 106 C/14) were diamond dr i l l ed .  

On the BOND, two of three holes d r i l l ed  intersected mineralization of 

unknown grade. 

Late i n  1976, Pan Ocean expanded t h e i r  land holding in to  the Dolores 

Creek, S la t s  Creek, and K i w i  Lake areas. 

Several companies did regional reconnaissance for  uranium i n  the 

southern Yukon i n  1977, but l i t t l e  ground was staked. 

Further north however, Chevron, Uranqesellschaft, and Archer Cathro 

held claims i n  the Tombstone Mountain area and s t i l l  fur ther  north, in  the 

Blow River area, Aquitaine prospected and trenched radioactive showings on 

the i r  claims i n  Paleozoic sediments. 

In  the wind- onn net Plume area,  Mountaineer/Pan Ocean evaluated t h e i r  

claims in the Dolores Creek area t ha t  were staked i n  the winter of 1976 

(ELK, RAM). They also worked i n  the S l a t s  Creek area (URSUS, ARCTOS, RAD) 

and the K i w i  Lake area (MON, WOLF, FOX, OWL). Mapping.prospecting and 

reconnaissance stream water geochemistry were the main tools used. In 

addition, some trenching was done i n  the K i w i  Lake area. 



Several "Junior" mining companies, notably Thor Explorations Ltd., 

Nuspar Resources Limited, Golden Standard Mines Ltd., Hesca Resources Ltd., 

and Aries Resources Ltd., optioned ground from Andy Harman. Of these, only 

the Thor claim group held by Aries Resources on S la t s  Creek (NTS: 106 E/1) 

had any potent ia l  ( f l o a t  with 1.14 lb/ ton) ,  the others appear t o  have been 

staked on speculation and have since been dropped. 

On the Bond claims, Eldorado conducted a ground magnetometer survey 

and expanded t h e i r  diamond d r i l l i n g  program. Magnetic anomalies were found 

t o  correspond with areas of breccia and eight  short  holes were d r i l l e d  f o r  

a t o t a l  footage of 1140 feet .  

In 1978, Energex Minerals Limited acquired claims a t  Fairchild Lake 

and did detailed sampling, prospecting and s o i l  geochem on ground tha t  had 

previously been dr i l l ed .  The bes t  reported chip sample was 0.061% U 0 
3 8 

over a three foot interval .  



X. GEOLOGY OF THE NOI(.PH-CENTRAL YUKON 

1. Regional 

With the recent discoveries of several  breccia-hosted uranium 

occurrences (Morin, 1976; Archer and Schmidt, 1977; Bell,  1978; Young 

e t  a l ,  1978) there has been a renewed in t e re s t  i n  the  Wernecke 

Mountains area of the  Yukon. E a r l i e r  investigations of the regional 

geology (Wheeler, 1954; Green, 1972) have subsequently been remapped 

(Delaney e t  a l ,  1977, Yeo e t  a l ,  1978, Delaney, 1978; Laznicka and 

Edwards, 1979) t o  dist inguish the l i thology and dis t r ibut ion of the 

Proterozoic breccias. 

Mineralized breccias are  confined exclusively t o  an arcuate band 

of mid-Proterozoic carbonate and c l a s t i c  rocks referred t o  as the 

"Wernecke Supergroup" (Delaney, 1978). This Supergroup is exposed i n  

three d i s t i nc t  d i s t r i c t s  but presently breccia has only been found i n  

abundant quant i t ies  in two; the easter ly  Bonnet Plume d i s t r i c t ,  5000 

km2 in  area, and the westerly Coal Creek Dome i n  the southern Ogilvie 

2 .  
Mountains, 2000 km xn area. Uranium mineralization appears t o  be 

concentrated i n  the former d i s t r i c t ,  centered between the headwaters 

of the Bonnet Plume and Wind Rivers. 

The stratigraphy i n  t h i s  area has most recently been interpreted 

by Delaney (1978). Three subdivisions (15-18 km thick) of the 

Wernecke Supergroup are well defined. (Figure 2 ) .  The basal "Fair- 

child Lake Group" occurs as  th in ,  local ly  deformed and al tered s t r i p s  

I 



along the Bonnet PluneRiver and consis ts  of a thickness of a t  l e a s t  

four km of l i gh t  grey weathering, thinly bedded laminated s i l t s tone ,  

s l a t e  and a r g i l l i t e  with some interbedded carbonate. Conformably 

overlying the Fairchild Lake Group is the "Quartet Group", a sequence 

up t o  f ive  km thick of monotonous dark grey weathering s i l t s tone ,  

a r g i l l i t e  and s l a t e  with minor sandstone. The Quartet Group is trans- 

i t i ona l  in to  the overlying "Gillespie Lake Group" which is composed of 

a t  l e a s t  four km of buff t o  orange t o  local ly  grey weathering dolostone 

with minor s i l t s tone  and sandstone. 

On a regional scale,  the  s t ruc tura l  s t y l e  in the Proterozoic rocks 

is characterized by open folds whose axes trend WNW. On a more detailed 

scale however, t h i s  pattern is complicated by overturned folds,  th rus t  

f au l t s ,  and the metamorphic e f fec t s  of int rusive breccia complexes. 

Delaney (1978) considered the Bonnet P lme River Fault Zone t o  be 

one of the most s ignif icant  in the area: 

a)  The only known exposures of the Fairchild Lake Group (the 

oldest  rocks in the Wernecke Mountains and perhaps the oldest  

rocks in  the northern Cordillera) occur along a l inear  zone 

whose trend i s  defined by the f au l t  zone; 

b) A zone of complex folds,  including some which are overturned 

occur along par t  of the southern margin of the structure;  

c )  Several mineralized breccia complexes occur along o r  i n  

close proximity t o  t he  structure.  



A similar WNW trending fault zone, subparallel to the Bonnet 

Plume Fault Zone, occupies the Bear River - Gillespie Creek topo- 
graphic lineament. 

The importance of these structural trends as controls for the 

emplacement of intrusive breccia complexes can be appreciated by 

examining the two hreccia diagrams on Figure 7. 

The Wernecke Supergroup is bounded on the east by a major Proter- 

ozoic unconformity, produced during the Nadaleen Orogeny which marks 

the boundary between the Wernecke Supergroup and the younger (Hadrynian) 

Mackenzie Supergroup of dominantly clastic lithologies. To the west, 

ihe Wernecke Supergroup is overlain unconfonnably by Paleozoic carbonates. 

Most of the Wernecke Supergroup has been metamorphosed to lower 

greenschist facies and locally, near the margins of breccia complexes 

and along fault zones, is at the upper greenschist grade. 

2. Proterozoic Breccia Bodies 

There are well over 100 documented occurrences of Proterozoic 

"diatreme" breccias within the early Proterozoic Wernecke Supergroup. 

Ranging in diameter from 20 meters to over three km, it is estimated 

they make up a minimum of 2% of the surface exposure in the Bonnet 

Plume - Wind River District. (Archer & Schmidt, 1977). 

The breccias occur as pipelike necks with lateral apophyses, as 

large mushroom shaped bodies, as acutely cross-cutting dikes and 



as "intraformational" s i l l - l i k e  sheets. The r e s i s t an t  breccias 

commonly weather out i n  r e l i e f  t o  form spikes or  pinnacles which 

form hoodoo-like topographic features. Breccia t a lu s  is characterized 

by boulder sized,  dark weathering angular blocks tha t  may sometimes 

be gossanous due t o  iron content. This is i n  contrast  t o  the more 

highly fractured,  pla ty ,  grey t o  black weathering shales, and the 

d i f fe ren t ia l ly  weathered, grey t o  orange weathering carbonates of the 

Wernecke Supergroup. 

Some breccia contacts exhibi t  sharp boundaries with strong drag- 

ging, suggesting forceful emplacement, while i n  other places the  degree 

of brecciation becomes less pronounced l a t e r a l ly ,  grading in to  weakly 

fractured rocks. Some breccia bodies have pronounced boundaries and 

numerous sheet-like offshoots o r  wings tha t  mimic intraformational 

breccias and extend several hundred meters along s t ra t igraphic  horizons. 

There are  several types of breccias based on fragment, matrix and 

host composition. The most abundant type in  the Wind-Bonnet Plume 

d i s t r i c t  appears t o  be a purple/pink and green-spotted fragmental 

breccia with c l a s t s  of a r g i l l i t e ,  s i l t s tone ,  cher t  (resembling qua r t z i t e ) ,  

and f e l s i c  (tuffaceous) volcanics embedded i n  a matrix of f ine  

argillaceous material commonly containing green ch lor i te ,  a lb i t e ,  and 

ferruginous dolomite. This type of breccia occurs on the IRON, ADUB, 

HAIL, and JUDY claims, as  well as in the S l a t s  and Dolores Creeks areas. 

In  thin section (Morin 1977, Laznicka & Edwards, 1979) the pink c l a s t s  

consist  of very f ine  grained granoblastic quartzo-feldspathic material 

with rare  epidote and variable amounts of evenly disseminated magnetite 



(par t ia l ly  a l tered t o  hematite) o r  jus t  hematite dis t r ibuted within 

the c l a s t  as  a thin  film along intergranular surfaces. Commonly, the 

c l a s t s  are  surrounded by a thin  rind of hematite and chlorite.  Specular 

hematite is associated with t h i s  type of breccia e i ther  a s  f ine  grained 

disseminations within the body o r  a s  massive "plugs" peripheral t o  the 

breccia. Copper, i n  the form of chalcopyrite and malachite, is also 

associated with the breccias. It occurs as  disseminations and a s  

fracture/vein material in  peripheral zones similar t o  hematite. Copper 

seems t o  be ubiquitous within the Wernecke Supergroup, occurring not 

only in the breccias but a lso i n  the shales, carbonates and quartz 

carbonatized variety with s ide r i t e  and ankerite veinlets  and fracture  

coatings. This type is found on Bond Creek, south of the Bear River, 

and S la t s  Creek. 

Other breccia l i thologies ,  l e s s  comon i n  t h i s  area but well 

represented i n  other areas, include; 

1. ~onfo'nnable he te ro l i th ic  breccias (BOND, BOZO, Dolores Creek) 

with a high matrix t o  c l a s t  r a t i o  and poor sorting. The 

matrix is camnonly an aphanitic albite-mica-chlorite a l te ra -  

t ion assemblage with abundanb ferruginous dolomite cement. 

This breccia type has a local  provenance and the distance of 

transport  of the fragmental material ranges from a few centi- 

meters t o  a few meters. 



2. Volcanic breccias (minor occurrences at Bond and Dolores 

Creeks) characterized hy angular fragments of volcanics 

(rhyolite), argillite and tuff enclosed within a fine grained 

felsic matrix. 

Previous classifications of breccia types dealt mainly with the 

stratigraphic association with respect to the host rocks. Coarse, 

fragmental crosscutting breccias have been described as "discordant 

breccias" (Laznicka and Edwards, 1979); "chaotic polymictic sedimentary 

breccias" (Morin, 1976) ; "stope breccias" (Delaney et al, 1977) ; 

"discordant heterolithic breccias" (Bell, 1978) and "discordant 

exotic breccias" (Bell and Delaney, 1978). More stratigraphically 

controlled and oriented breccias are likewise described as "near-con- 

formable breccias"; "stratifom breccias"; channelway breccias" and 

"concordant breccias" . 

Abundant alteration is one of the main characteristics of the 

breccia bodies. Feldspathization, silicification, hematization, 

chloritization, and carbonatization are most cormon. Areas cut by 

numerous breccias are generally altered by bleaching and carbonate 

metasomatism within calcareous sub-units. Alteration, matrix filling 

and mineralization of the breccias are gradational with respect to 

each other. For example, hematite, barite and carbonate can range from 

a few percent in the matrix to total replacement at the margin of the 

breccia body. Feldspar alteration is locally well enough developed to 

assume an igneous appearance characterized by coarsely crystalline 

masses of albite. Carbonate alteration in the Wernecke breccias is 



characterized by a massive phase consisting of siderite, calcite, and/or 

dolomite and a disseminated phase which consists of coarse-grained sub- 

hedral to euhedral rhombs of ankerite scattered throughout the matrix and 

framework. Hematitic alteration impart a pinkish to blood red or dark 

grey coloration to both the framework and matrix. 

This type of alteration occurs as one of three distinct phases: 

- medium to coarse-grained flakes of specularite, 

- fine-grained disseminated specularite, 

- submicroscopic hematite. 

In their study of the correlation of the lateration assemblages with 

the stratigraphy, Delaney et a1 (1977) noted a crude zonation. The zona- 

tion is defined by the gradual upward loss of plagioclastic metasomatites, 

quartz, quartz-feldspar carbonate alteration (upper "Quartet Group") and 

finally the loss of any observable effects of hematitic alteration (middle 

"Gillespie Lake Group"). 

Uranium mineralization occurs in several types of environments the 

most of which are: 

a) Fine euhedral grains of brannerite, with minor thorite and 

uranothorite disseminated within silicified host rock. In 

thin section (Morin, 1976) it was found that grains of bran- 

nerite, enclosed in thin veinlets of quartz feldspar, have 

haloes of brick red hematite. Some of the disseminated oc- 

currences have associated chalcopyrite, barite, siderite, 

pyrite and hematite - magnetite (URSUS, IGOR). 



b) Brannerite i n  thick quartz veins (LOON). Coarse disseminated 

brannerite occurs a s  long s t r i a t e d  c rys ta l s  resembling ru t i l e .  

This and evidence elsewhere suggests tha t  some of the brannerite 

is  pseudomorphous a f t e r  ru t i l e .  

C) Brannerite and uraninite on the margins of concordant pinch and 

swell quartz veins in  ch lor i t ic  metasedimentary rocks. In 

come cases very radioactive th in  layers para l le l  with the 

bedding are present, but it is uncertain whether these repre- 

send a t rue  syngentic pheonomenon. In some cases, the pinch 

and swell quartz veins are  demonstrably l a t e r  than the uranium 

minerals. 

d) Pitchblende with minor brannerite along th in  fractures and 

shear zones (PTERD, BOND). 

e) Pitchblende and uraninite along f au l t s  and fractures close t o  

the sub-Phanerozoic unconformities. May i n  par t  be due t o  

surface leaching from the Wernecke Supergroup and breccias 

with downward percolation of ground waters in to  porour 

breccia pipes. A t  two locations, disperse fragments of 

previously mineralized sediments were found (Bell, 1979) 

indicating tha t  s ignif icant  mineralization may have occurred 

pr ior  t o  brecciation. 

f )  Secondary uranium minerals along fractures and as nodules. For 

several years now, the origin of the Proterozoic breccias has 



been widely debated. Extensive stratigraphic, petrographic and ground 

studies have produced several strong conclusions: 

- Breccias are spatially assocated with major northwest 

trending lineaments. 

- Mineralized breccias are dominant in the lower stratigraphy. 

- Breccia clasts show limited vertical displacement from 

their original stratigraphic position, no evidence of 

deep-seated, "exotic" igneous material. 

- Uranium mineralization is associated with several types of 

breccias, independent of the country rock and clast material. 

The most recent and ccdnmonly accepted theory as to their origin 

involves a combination of several processes: 

a) Development of regional zones of strong tensile stress. 

b) Ascending fluids frcm a deep-seated, possibly upper mantle 

source forced hydraulic stoping and development of shatter 

columns and collapse breccias. This accounts for the locally 

derived clasts in the breccias. 

c) Softening and disintegration of country rocks by fluids and 

upwards thrusting of the breccias would produce the variety 

of plastic, semi-plastic, and brittle features observed in 

the breccias. 

d) Simultaneously during these stages the rising fluids would 

produce a variety of metasomatic effects on both the breccias 

and wall-rocks. In addition, these fluids could progressively 

leach U, Cu, and Fe from the host rocks, reducing them to 



bleached p h y l l i t e s ,  and redeposi t  these metals higher i n  the  

s t ra t igraphy and breccia  column. 

e )  Later ,  explosive gas-dr i l led  breccias  developed on previously 

es tabl i shed f r a c t u r e s ,  broke through t h e  i n i t i a l  breccias  and 

were surface  vented. These explosive breccias  have sharp ,  

upwards-bent contacts .  

Reinhardt (1972) in te rp re ted  breccias  i n  the  Great Slave Lake area  

as "formed by fragmentation and t ranspor ta t ion  of t h e  r e s u l t a n t  debr is  

by magmatic gases guided by a regional  f a u l t  system and f a c i l i t a t e d  by 

the presence of a major unconformity." Breccias i n  the  Dolores Creek 

area  of the  Yukon a r e  believed t o  be of  s imi la r  o r i g i n ,  and t o  occupy 

a s imlar  s t r u c t u r a l  s e t t i n g  t o  those i n  the  Great Slave Lake area  

(Laznicka and Edwards, 1979). 



34. 

G E O L O G I C A L  LEGEND 

WERNECKE MOUNTAINS  AREA, CENTRAL  YUKON 

g N m Y  

Uuconsol idatcd g l a c i a l  and a l l u v i a l  d e p o s i t s .  

( Quar tz  porphyry 

u g a o u s  
B i o t i t e  g r a n o d i o r i t e  and q u a r t z  monzonite;  19n,  h o r n b l e n d e / b i o t i t e  
s y e n i t e ;  19b, d i o r i t e  and gabbro;  1 9 c ,  Keno I I i l l  Q u a r t z i t e :  mass ive  
q u a r t z i t e ,  minor s l a t e  and p h y l l i t e ;  19d,  p h y l l i t i c  q u a r t z i t e ,  g r a p h i t i c  
and c l i l o r i t e  s l a t e  and p h y l l i t e ;  minor l i m e s t o n e ;  1 9 e ,  s i m i l a r  t o  19c  
h u t  may be ol .der;  lYf ,  Bonnet PlumeFormation: sands tone ,  s h a l e  and c o a l ;  
l 9 g ,  Bonnet Plume Formation: conglomerate  and sands tone .  

Lower S c h i s t  D i v i s i o n :  a r g i l l i t e ,  s l a t e ,  p h y l l i t e  and q u a r t z i t e .  
%I" 
'I'KIASSIC 

1 d . l l l a c k  l imy s h a l e  and l i m e s t o n e ;  1 7 a ,  q u a r t z i t e  and minor s h a l e .  

1'EIU:IAll 

Tahkandi t  Formation:  clier t ,  c h e r t y  l i m e s t o u e  and l i m e s  tone;  16a ,  l i m e -  
s t o n e  w i t h  some c h e r t .  

CId1UUHIFI<ROUS TO PERMIAN 

Limestone,  b l a c k  s h a l e ,  c h e r t  and cher t -pebb le  cong.lomerate; l i a ,  d a r k  
s h a l e ,  ' l imestone,  sands tone  and minor c h e r t - p e b b l e  cono,lomerate; 15b. 
s h a l e ,  s l a t e  and minor l imes tone .  

CAKUUJIFEIIOUS 

Carbonates  and c l ~ t i c s ;  lh, Hart River  Formation:  s h a l e ,  s i l t s t o n e  
atid l i m e s t o n e ;  14b, s h a l e ;  1 4 c ,  c l a s t i c s  and c o a l .  

DLVUNINI AN11 IIISSISSIPPIAN 

Black s h n l e ,  a r g i l l i t e ,  n i n o r  c h e r t  and c h e r t - p e b b l e  conglomerate ;  13.7, . 
Ufsa Kiver F o r n a t i o n :  b l a c k  s h a l e  and s i l t s t o n e ;  13b, a r g i l l i t e ,  s l a t e ,  
p l ~ y l l i t e  and q u a r t z i t e ;  13c ,  b l a c k  s h a l e ,  i l i t e  s l a t e ,  l i m e s t o n e ,  
c h e r t  and cher t -pebb le  conglomernte;  l 3 d ,  t l a l ion  Kiver Formation: c h e r t -  
pebble  conglomerate  and c h e r t - g r a i n  s a n d s t o n e .  

Grey, brown and b lack  mass ive  l i n e s t o n e ;  1.2~1, l i n c s t o n e  and dolomi t e ;  
12b,  s h a l e ;  12c ,  c l a s t i c s ;  12d,  sandstone; 12c s h a l e ;  12f Caool 
Formation: b l a c k  s i l i c e o u s  s h a l e ;  12g ,  Ilume liormntion: l i m e s t o n r ;  12h, 
s h a l e ;  1 2 i ,  Crauswick Formation: limestone; 12 j , Arnica  Formation:  
do lomi te .  



SILURIAN AND DEVONLILV 35. 

Dolomite and minor limestone; Ila, undivide I1 and 10; llb, Delorme 
Formation: dolomite and limestone; llc. carbonates and clastics. 

0RI)OVICIAN AND SILURIAN 1 Mount Kindle Formation: massive, vuggy and reefoid dolomite. 
CAMBRIAN AND ORDOVICIAN 

1 Dolomite and limestone; 9a, dark volcanic rocks, tuEf and argillite; 
9b, Road River Formation: shale and chert, 9c, carbonate debris flows; 
9d, Franklin Mountain Formation: dolomite and shale. 

CMlDRIAN 

Unnamed clastics; Ra, carbonates and clastics; 8b, limestone and 
bioherms; Rc, Sekwi Formation: dolomite, limestone, shale and sandstone; 
Rd, Backbone Ranges Formation: quartzite, siltstone, shale and 
dolomite; Re, quartzite, siltstone and shale; RE, pisolitic dolomite 
and minor quartzite; 8g, dolomite, quartzite and shale; 8h, clastics 
and carbonates. 

I lAURYNIAN AND/OR CAMBRIAN 

1 Sheepbed Formation: slate, siltstone, quartzite, conglomerate and 
limestone. 

HADRYNIAN 

Dark green volcanic rocks, breccia, tuEf and-agglomerate; minor shale, 
chert, siltstone and limestone; ba, dark green volcanic rocks, breccia, 
tuff and agglomerate; 6b. dark green andesite. - 1 Quartzite, s'andstone, quartz-pebble conglomerate, sllale and slate; 
quartz-chlorite schist, quartz-mica schist and phyllite; minor limestone 
and chert; 5a, limestone. 

Unnamed carbnnates and c s t i c s ;  La. Rapitan Group: mudstone, limestone, 
diamictite and iron formation; 4b, dolomite and quartzite; LC, Rapitan 
Group undivided; 4d, dolomite; 4e, shale, siltstone, conglomerate and 
dolomite; 4€, dolomite, shale and sandstone; 4g, dolomite and limestone; 
4h, "Grit Unit": slate, siltstone, sandstone and conglomerate; 4i, 
dolomite and limestone. 

IIADRYNIAN AND HELIKIAN 

Orange-weathering dolomite, dark slate, phyllite and quartzite; 3a, pink- 
orange - and prey-weathering dolomite, shale. quartzite, conglomemte . 
and limestone; 3b. buff and orange dolomite, shale and quartzite; 3c, 
grey dolomite, shale and quartzite; 3d, dolomite-boulder conglomerate, 
3e, shale, argillite, siltstone and dolomite. 

HELIKIAN 

El Carbonates, shale and gypsum; 2a, dolomite, shnle and gypsum; 2h. dolo- 
mite and 1 imestorre; 2c, Katherine Formation: sandstone and dolomiL-c; 2 d .  
Tsezotene Formation: sandstone and dolomite; 2e, clastics and carbonates. 

III:T.IKTAM AND/OR Al'llERIAN 

E l  Dolomite; la, dark shale, siltstone and argil laceous dolomite; I b, 
 late, phyllite, argillite, quartzite and limestone; lc, argillite, 
limestone and minor biotite calc-silicate horntels. 



CONCLUSIONS 

Radioactive airborne surveys and ground geological prospecting have 

been the key t o  a successful evaluation of 20,000 square miles i n  the 

North Central Yukon, (Fig. 1). 

The program outlined a 2000 square mile area in  the eas t  Wernecke 

Mountains as being the most favourable for  hosting quantit ies of uranium. 

High grade f loa t  (5000-25.000 t o t a l  counts/second) i n  the vicini ty  

of hematite-rich breccias i n  the Bonnet Plume River Basin resulted i n  

the staking of 96 claims. 

Assay resu l t s  from the samples taken on the claims vary from a low 

level of 0.005% U308 a zonal enrichment of 0.1% t o  a high grade material 

ranging 0.5%. 

Uranium in  most cases is associated with iron and/or with gold- 

silver-copper-cobalt. 

Respectively submitted, 

Vancouver, July 2 ,  1981 
Zelon Enterprises Ltd. 

John A. Hajek, 
Exploration Manager 



C E R T I F I C A T E  

I, Robert J. C. ~ G d a ~  of the City of Calgary in the Province of Alberta. 

do certify that: 

I am a Geologist, residing at 443 Winterbourne Crescent, Calgary, S.E. 

I am a Registered Professional Geologist of the Province of Alberta, 
and have been practising my profession continuously since the year of 1966. 

I personally directed the program which was organized and managed by J.H. 
Hayek of Zelon Enterprises Ltd., Vancouver, and can vouch for the accuracy 
of the attached Exploration Report - Year 1980 - on the Bear River Properties 
Wind River Area, Mayo Mining District, Yukon. 

Robert J. C. Munday 9 k . a .  
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INTRUSIVE AND STRATIFORM BRECCIAS 

Hay Creek -e=3 
Rapitan 
Group --.- ._ .-. -. - . - 

INTRUSIVE BRECCIA (TYPE A)  

(TYPE B) 

@ 1.5 BILLION YEARSCK- Ar Biotite dating) Fig. 7 



APPENDIX I 

AFFIDAVIT OF EXPENDITURES 

The following list represents invoiced expenditures paid for  the exploration 

program conducted on the Bear River properties,  Wind River area during the 

period between May 28th. 1980 and December 31st, 1980. 

A) Exploration expenses on each Claim Block are dis t r ibuted as  

follows. (Chapter V I I )  . 

Iron Claims ($7,890.00 + $4,500.00) 

 dub Claims ($5,130.00 + $5,210.00) 

Hail Claims 

Snowstar Claims 

Judy Claims 

Total Expenditures 



B) Zelon's exploration expenses from May 28th to December 31st, 1980. 

1. Cost of Assayinq: 

May 30, 1980 

Nov 18, 1980 

Nov 26, 1980 

Dec 5, 1980 

Dec 12, 1980 

Dec 12, 1980 

Dec 18, 1980 

Jul 29, 1980 

Oct 20, 1980 

Nov 24. 1980 

Supplies, Bags & Chemicals 

Assay 

Assay 

Assay 

Assay 

Assay 

Assay 

Assay 

Assay 

Assay 

For 76 rock analysis, 55 within Zelon's claims. 21 outside Zelon's claims 

Rounded to $20/per assay for expenditme claims. 



2. Helicopter Cost 

Jun 18, 1980 

Jun 18, 1980 

Jun 25, 1980 

Jun 3, 1980 

Jul 11, 1980 

Jul 29, 1980 

Aug 22, 1980 

Aug 22, 1980 

Aug 22, 1980 

Aug 22, 1980 

$300/hr flying 
M 8 ,  

1, I, " 
,, 8 ,  

Liability Insurance 

$300/hr flying 

Related Costs 

$300/hr flying 
,, #, 

,, 8 ,  

Total Expenditures 

White P a s s  Fuel Expenses 

Jun 9, .1980 

Jun 13, 1980 

Jun 14, 1980 

Jun 16, 1980 

Jun 24, 1980 

Jun 30, 1980 

Jul 13, 1980 

Jul 25, 1980 

Aug 10, 1980 

Aug 14, 1980 

Jet Fuel 

Fuel and Drums 

Jet Fuel 

Fuel & Dnmns 

Jet Fuel 
a, 8 ,  

,, 0, 

" ,. 
3, 8 ,  

" 8 ,  

$125,380.58 

Hence total cost for 321.3 hrs. is $135,380.58. 

Hence average hourly rate rounded $390.00. 



3. Field personnel salaries, Transportation and Camp expenses 

Zelon's field personnel salaries 450 men days 

Zelon's overhead and office expenses 

Project mobilization and truck rentals 

(Vancouver - @yo - Vancouver) 
Air North Transportation 

Camp Mobilization, camp demobilization, 

supplies, flight, fuel mobilization 

Equipment Rentals 

Including Airborne radiometric system, hand 

scintillometres, tents, general camp and prospecting 

equipment 

Camp supplies and food costs 

May 28 - August 18, 1980 
Zelon's drafting expenses 

Hence per deum based on 450 men/days on the project $350.00. 

* Note: This includes the helicopter pilot's camp expenses but not salaries 

attributed to Texaco Canada perso~el or their Calgary - Mayo 
expenses. 



APPENDIX I1 

ROCK GEOCHEMISTRY ReSULTS 

1. Rock Geochemistry 

Table 1E: Land Acquisition Rock Geochemistry 
Table 2E: Dolores Creek Rock &ochemistry 



TABLE 1E : IJLElD ACQUISITION ROCK GEOCHEMISTRY 

1. IRON CLAIM GROUP 

Sample No. Cu Co A9 Au 
% P P ~  P P ~  P P ~  

JF53 0.015 10.0 0.9 ND 
Surface brecc ia  sample with weathering TC=120O c/s  

JH76 0.033 32.0 1.4 610 
I ron  Unit #2 main showing top,  TC=1600 c/s 

JR31 0.041 16.0 0.8 120.0 
I ron  pe r iphe r i a l  brecc ia ,  TC=450 c/s 

T36 0.006 75.0 4.0 200.00 
I ron  pe r iphe r i a l  brecc ia ,  TC=1500 c/s  

JH94-5 P i t  A i ron  brecc ia  before  b l a s t  
H116 I ron  claims P24-30 
Sb-1-80 
Sb-2-80 
Sb-3-8 
Sb-6-80 
RM-104-80 Trench sample 
RM-105-80 Trench sample 
m-106-80 Grab samples 
RM-107-80 Grab samples 
T2E 0.032 76 7.4 150 

Gordon s taking  - SW of Bear River, TC=500-800 c/s 
T32 0.355 82 0.4 120 

I ron  claims, TC=500 c/s 
T34 0.004 18 0.3 30 

I ron  claims boundary TC=100 c/s 

2. ADUB CLAIM GROUP 

JH130 0.012 1.15 0.5 
JH131 0.005 1.25 1.0 
JH132 0.006 1.35 0.4 
JH133 0.001 18.0 1.5 

Anomalous gold value with 2.56 ppm 
Sb-7-80 Tor showing - Adub Claims, U 0 = 660 = 1.3 

3 8 



Cont'd. - TABLE 1E: LAND ACQUISITION ROCK GEOCHEMISTRY 

3. HAIL CLAIM GROUP 

Sample No. Cu Fe Ag Co U lbs/T 
% % OZ/T P P ~  % 

RM-109-80 .I630 = 3.2 
RM-110-80 .2350 = 4.7 
RM-111-80 .2840 = 5.6 
RM-112-80 .2160 = 4.3 
RM-114-80 .I870 = 3.7 
RM-115-80 -4530 = 9.6 
RM-119-80 -7270 = 14.5 
RM-120-80 .2420 = 4.8 
RM-121-80 .3050 = 6.1 
JH182 7.5500 =151.0 
JH183 .0600 = 1.2 
JH184 .2600 = 5.2 
JH185 .I700 = 3.4 
JH186 .1800 = 5.6 
JH187 .0300 = 0.6 
JH188 .3300 = 6.6 
JH189 .4700 = 5.4 
JH193a .3100 = 6.2 
JH19 3b .4500 = 9.0 
JH193c .1700 = 3.4 
RM-10378 .30 = 6.0 
RM-10379 .40 = 8.0 
RM-10381 .40 = 8.0 
RM-10382 1.15 = 23.0 
RM-10383 0.80 = 16.0 



% TABLE 2E: DOLORES CREEK AREA - ROCK GEOCHEMISTRY 

Sample No. Cu Co A9 Au U lbs/T 
% P P ~  P P ~  P P ~  P P ~  

3.  DOLORES CReEK COBALT CIRQUE 

The Knit Claim Grou~ presents some copper enrichment along with uranium 
m i n e r a l s .  Total count is  variable: 2000-15.000 c/s .  Kut variable 30-180 c / s .  



ROCK GEOCHEMISTRY RESULTS 

2 .  A n a l y t i c a l  R e s u l t s  

T a b l e  A:  Iron C l a i m  G r o u p  
T a b l e  B :  Iron C l a i m  G r o u p  
T a b l e  C:  Iron C l a i m  G r o u p  

T a b l e  A: H a i l  C l a i m  G r o u p  
T a b l e  B :  H a i l  C l a i m  G r o u p  
T a b l e  C:  H a i l  C l a i m  G r o u p  

G e o  Analytical S e r v i c e s  ( W e s t e r n )  L t d .  
L o r i n g  L a b o r a t o r i e s  L t d .  
V a n g e o c h e m  Lab L t d .  
B o n d a r - C l e g g  & Company L t d .  
C h e m e x  Labs ~ t d .  



TABLE A: IRON CLAIM GROUP 

Mo C u  P b  Zn A g  Cd Mn F e  B a  T i  B W SAMPLE NO. 
PP"' PI?"' PP"' PP"' PP"' PP"' PPm % 8 % PP"' PP"' 

* (10 X D i l u t e d )  



TABLE B :  -- IRON CLAIM GROUP 

SAMPLE NO. N i  C o  A s  Sb B i  V Ca Mg A 1  
PP"' PP=" PP"' PP"' PP"' PP"' % % % 

* ( 1 0  X D i l u t e d )  



TABLE C :  IRON CLAIM GROUP 

SAMPLE NO. U Th V C a  
PP"' PP"' PPm % 

* (10 X Diluted) 



TABLE A: HAIL CLAIM GROUP 

Mo SAMPLE NO. ppm Cu Pb Zn A g  Cd Mn Fe  B a  T i  B W 
PP"' PPm PPm PP"' PPm PP"' % % % PP"' PPm 

JH119 * 

JH182 * 

JH183 * 

JH184 
* 

JH185 * 

JH186 * 

JH187 

RE: JHl87 * 

* (10 X Diluted) 



TABLE A: HAIL CLAIM GROUP - Cont'd. 

SAMPLE NO. Mo Cu Pb Zn Ag Cd Mn Fe Ba Ti B W 
PPm PPm PPm PPm PP"' PPm PPm % % % PPm PPm 

* (10 X Diluted) 



TABLE B :  HAIL CLAIM GROUP 

SAMPLE NO. N i  C o  A s  Sb B i  V Ca  Mg A 1  
PP"' PP"' PP"' PP"' PP"' PP"' % % % 

* (10 X D i l u t e d )  



TABLE B: HAIL CLAIM GROUP - Cont'd. 

SAMPLE NO. Ni Co AS Sb B i V Ca Mg A1 
PP"' PP"' PP"' PP"' PP"' PP=" % % % 

* (10 X Diluted) 



TABLE C :  HAIL CLAIM GROUP 

U Th V Ca P L a  In Mn F e  SAMPLE NO. 
PPm PP'" PP'" % % PPm PP'" PP'" % 

* (10 X Diluted) 



TABLE C: HAIL CLAIM GROUP 

SAMPLE NO. 
U Th V Ca P La In Mn Fe 

PP'" PP'" PP'" % % PP'" PP'" PP'" % 

* (10 X Diluted) 



GEO ANALYTICAL SERVICES (WESTERN) LTD. 

TMACO 
SAMPLE TYPE 

JOB #: 80 - 39 

PAGE 1 (a) 



GEO ANALYTICAL SERVICES (WESTERN) LTD. 

,&, -- 
SAMPLE TYPE. 

CLIENT No. Ba Sr C r  Zr 
ppn Ppn ppn ppn 

R M - 3 - 8 0  b2.5 2.0 N.D. 4.8 

R M - 4 - 8 0  37.0 3.2 N.D. 5.8 

N.D. - 
0.9  

472 - 

266 - 

N.D. 

42 - 
55 - 
16 

2.82 

N.D. 

N.D. 

N.D. 

Cd 
Ppn 

21 



"Rock Chipsn I 

Page # 1 

3 Berebg Qertifg THAT THE ABOVE RESULTS ARE THOSE 

ASSAYS MADE BY ME UPON THE HEREIN DESCRIBED SAMPLES . . . . 

SAMPLE No. 

Rejects Retained one month. 

Pulps Retained one month 
unless specific arrangements 
made in advance. 

GZ ./TON OZ./TON Chemical k 

Assayer 

GOLD SIL-,'ER % DO8 Cu Co 
k 

I 



Page # 2 

Rejects Retained one month. 

SAMPLE No. 

3 ' gerebg aerfifp THAT THE ABOVE RESULTS ARE THOSE 

ASSAYS MADE BY ME UPON THE HEREIN DESCRIBED SAMPLES . . . . 

Pulps Retained one month 
unless specific arrangements 
made in advance. 

Chemical 

j 

! 

.... ~ 

Assayer 

Do8 
I 



Texaco Can& Resources Limited T3: .................................................. 
4th fL- 47.3 6600 - 6th Avenue S.W. ........... * 1 ..... 

P 0 Box 3333 
CAU;ARI, Alberta Tp ZP8 .... .......... 
A m :  s. 'xxmlm. 

I SAMPLE No. 

.- Rejects Retained one month. 
Pulps Retained one month 
unless specific arrangements 
made in advance. 

19737 File No. .................................. 

Date ......... ~uly.. 2m,.1980. . .  

............ Samples . Rock.Samples 

-- 

CHEMICAL % 
IT308 Fe 

I R O N  GROUP 

I R O N  GROUP 

ADUB GROUP 

3 gerebg aerfifu - THAT THE ABOVE RESULTS ARE THOSE 

ASSAYS MADE BY ME UPON THE HEREIN DESCRIBED SAMPLES . . . .  

.~&&Z?YZ&.. c :.- a-e, 

Licensed &sayer ol Bri!ish Columbia 



VANGEOCHEM LAB LTD. 
. 1521 PE-MBERTON AVE:, XOV 1 g l g s ~  TELEPHONE: 986-5iii  

: NORTH VANCOUVER, B.C., AREA CODE: 604 

CANADA V7P 2S3 
Specialising in Trace Elements Analysss . I Certificate of GeochemicaI Analyses I 

-IN ACCOUNT WITH- Report No: 80-43-003 Page 1 of 1 
W o n  Enterprises Ltd. Samples Arrived: November 6.  1980 
#904 - 510 West Hastings St. Report Completed: November 18. 1980 
Vancouver. B.C. V W  lls For Project: - 

Attention: Analyst: E.T. 6 VGC Staff 
f 5967 Joh # 80-3&- 

Sample Marking 

corrected. 



, -!.'I .2C:2:;,'4T .!s*,?- ?.:xi: l i o :  80-43-005 , 1 . 1 
/ Zelon Enterprises Ltd. I r December 11, 1980 
I 1904 = 510 West Hastings St. ; ? $ p r r  ,Csm-,iar$d: December 18, 1980 

Vancouver, B.C. V6V 1L8 For Project: -- 
i :::z!mz?: Ana lys~ :  E.T. E. VGC Staff 
i Invoice: 60oa ~ o b  # 80~405 ' 
. -- 

. _.:, .. 2. i:.. 3; 
j 340 Cu Ag* . Co Fe ' Au 

. . . . . .  U 
.--~ .. I DPPI U U ~  ppm @m P6 P F P  

DR 13 B I 4 !  5 , 0.6 60 i.95 60 80.0 
DR 17 i 33 : 17500 3.5 , 22 5.00 70 3.8 
JH 130 14 125 0.5 365 1.15 70 7l000.0 

131 17 - 48 1.0 355 1.35 20 42.0 
i 4- ' 960Q- 32 0.8 ---- 32 ~ ' 5-25 10 3.2 

132 1 26 64 0.4 , 310 1.35 20 , 88.0 
133. 1 62 12 1.5 64 , 28.00 ..' 2560 640.0 
134 4 210000 22.0 23 0.90 70 2.8 
135 1 32 29600 nd 33 11.00 300 160.0 
136 I 17 9600 , 0.3 3 8 .. - - -. . J& 5P _ 3 _ _--3c. !? ~, 

150 ! 5 850 0.2 10000 . 1.20 . 1180 . ' 7.0 
JH 81 j 3 154 nd 132 2.75 90 820.0 
T 28 29 320 7.4 76 3.35 150 750.0 

32 ' 8 , 3550 0.4 : 82 2.55 120 730.0 

-- T 34 i 3 :  0.3 , -~ 4 1  - -  18 . _ : 1-6C ._ 30 4;O 
TYDR 6 ,  1 1 3 . '  63 , 0.3 . 1950 . 14.50 , 10 1.6 . 

! 



TO: Vangeochem Labs  -- -. NOv 2 8 1980 REPORT N O . - A X ~ r ~ l 8 1 1 ~ ~ . ~ .  ~- 

1 'PAGE No. ~ BONDAR-CLECC & COMPANY LTD. DATE: November 24. 1980 

1521 Penber ton  Avenue Samples submi t ted :  November 12, 1980 
N o r t h  Vancouver. B. C. CERTIFICATE OF ASSAY R e s u l t s  completed : November 24, 1980 

V7P 2S3 PROJECT: Z e l o n  

3 l l c reb~  rrrtifg that the followiny are the results o f  -ys made, by us upon the herein doscribed ............... Ore ................................... samples. 

, MARKED GOLD 

Ounces Grams 
per Ton per 

Metric Tor 

0.002 

0 .O5O 

0.002 

0.12 

0.002 

0.005 

SILVER 

Ounces Grams 
per Ton per 

Metric To8 

11 .oo 
14.90 

2.77 

6.55 

11.80 

!O .10 

Percent Percent Percent Percent Percent 



CHEMEX LABS LTD. 212 BROOKSBANK AVE 
NORTH VANCOUVER. B C 
CANADA V7J 2C1 

TELEPHONE (604)984-0221 . ANALYTICAL CHEMISTS . QEOCHEMISTS . REGISTERED ASSAYERS TELEX 043-52597 

- - - 
C E R T I F I C A T E  O F  A S S A Y  I ....... 

T O  : Z E L O N  E N T E R P R I S E S  LTO.  CERT. # 2 4 8 0 1 1 2 2 6 - 0 0 1 - i  
9 0 4 - 5 1 0  Y E S T  H A S T I N G S  ST. I N V O I C E  I : 4 1 2 0 6  
VANCOUVER*  0.C. D A T E  : 1 2 - C E C - 8 0  
V 6 8  1 L 8  P.0. II : NONE 

........................... Kc?-45 ................ , 
R e g i s t e r e d  A s s a y e r *  P r o v i n c e  o f  B r i t i s h  C o l u m b i a  



CHEMEX 
CALGARY 2021 - 41 AVE. N.E. CALGARY. CANADA T2E 6P2 

TELEPHONE (4031 276-9627 TELEX 038-2554 
EDMONTON 6112 DAVIES ROAD. EDMONTON. CANADA T6E 4M9 

TELEPHONE (403) 465-9877 TELEX 037-41596 

CERTLFIC/.TE OF ANALYSIS 

MINERAL GAS WATER OIL SOILS VEGETATION ENVIRONMENTAL ANALYSIS 

- 

- 

- 

- 

- 

- 

- 
I I 

. . .;, 
M E M B E R  

- / -. . - - - - ~ . .  --- .3 
CANADIAN TESTING 

.. : . . . j 
ASSOCIATION Certified by 5: i'.'. ..I.>!. . . . . . . . . . . . . . . . . . . . . . . . . 
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