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1.0 INTRODUCTION 

1.1 Preamble 

Reconnaissance mapping and p rospec t i ng  were c a r r i e d  o u t  d u r i n g  l a t e  I 
I 
I 

September and October over  severa l  c l a i m  groups i n  t h e  Unuk R i ve r  and , 

Snippaker Creek areas o f  nor thwes t  B r i t i s h  Columbia. I n t e r e s t  i n  t h e  

area was prompted by  severa l  p romis ing  high-grade g o l d  and s i l v e r  

depos i ts .  Notable amongst these a r e  Newhawk-Lacana-Granduc's 

su lphu re t s  p roper ty ,  Ca tear ' s  Bruce jack  p rope r t y ,  S k y l i n e ' s  Reg 

p r o p e r t y  and Magna-Silver Pr incess  Q22/Q17 p r o p e r t y  (Drawing 

A-87-123-1). The genera l  geology o f  t h e  area o f  i n t e r e s t  i s  s i m i l a r  

,/' \, t o  t h a t  o f  these develop ing g o l d  p r o p e r t i e s .  
t 7 

The work was c a r r i e d  o u t  on b e h a l f  o f  Axiom E x p l o r a t i o n s  Ltd.  who 

a l s o  represen t  t h e  ' i n t e r e s t s  o f  Candorado Mines L td .  and Teuton 

Resources i n  t h e  area. 

1.2 Acknowledqemern 

The work was performed under t h e  d i r e c t i o n  o f  Paul A. Hawkins, 

P res iden t  o f  Paul A. Hawkins & Assoc ia tes  L td .  F i e l d  i n v e s t i g a t i o n s  

were c a r r i e d  o u t  by: 

Owen R. Cul l ingham - Geo log i s t ,  and 

f Paul J u r c i c  - Geo log i s t  
k,_i 
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H e l i c o p t e r  ass is tance was r e q u i r e d  t o  c a r r y  o u t  t h e  f i e l d  work. 

Vancouver I s l a n d  He l i cop te r s  p rov ided  a  B e l l  206B J e t  Ranger I11 

ded i ca ted  t o  t he  p ro jec t ;  a  Hughes 500D was used on a  casual  bas is .  

Room and board f o r  t he  d u r a t i o n  o f  t h e  f i e l d  work was p rov ided  by 

Magna Ventures Ltd.  a t  t h e i r  camp ove r l ook ing  t h e  South Unuk R i ve r  a t  

t h e  Q17 showing. 

1.3 Locat ion,  Access and T ranspo r ta t i on  

The S tewar t  P r o j e c t  area i s  l o c a t e d  i n  t h e  Skeena and L i a r d  Min ing  

D i v i s i o n s  w i t h i n  the  coas ta l  r e g i o n  o f  nor thwes t  B r i t i s h  Columbia 

(Drawing A-87-123-2). The p r o j e c t  area encompasses p a r t s  o f  map 
f 
t ,  

areas: 

NTS 104 B  7  and 104 B 10 

The c e n t e r  o f  t h e  area i s  l o c a t e d  by: 

130' 40' W Longitude 

56O 28'  N L a t i t u d e  

The area i s  approx imate ly  70 k i l o m e t r e s  nor th -nor thwes t  o f  Stewart ,  

t h e  c l o s e s t  town and seaport  a t  t h e  head o f  t h e  P o r t l a n d  Canal, and 

approx imate ly  260 k i l ome t res  nor th -nor thwes t  o f  Terrace,  t h e  c l o s e s t  

c e n t e r  se rv iced  by r e g u l a r  scheduled a i r  se rv i ce .  Access i s  v i a  

paved a l l -wea the r  Highway 37 f rom Highway 16 a t  Kitwanga, mid-way 

Paul A. Hawkins & Associates Ltd. 





between Terrace and Smithers, for approximately 172 km to Meziadin 

Junction and via Highway 37A for 67 km to Stewart. A paved 

a1 1-weather airstrip at Stewart a1 so permits access by charter 

aircraft. 

Access to the project area is via helicopter from Stewart, or from 

the Tide airstrip the closest point reached by road access. The Tide 

airstrip is approximately 50 km north of Stewart via gravel 

a1 1-weather road (Drawing A-87-123-3). 

1.4 Physiography 

The area of interest lies in the coastal mountain range of northwest 
,\ 

\ ,  British Columbia and is best described as glaciated mountainous with 

rugged and extreme relief. Elevations range from 120 in to 2000 m 

with local variable relief up to 1800 m. The area above tree line 

(variable from 1000 m to 1400 m) is characterized by rocky ridges 

(steep and rounded plateau-like) and talus, grass or moss covered 

steep slopes. Gentle alpine meadows are rare. Morrain deposits and 

steep sided "U" shaped valleys are evidence of considerable 

modification to the landscape by glaciation. Glaciers and snowfields 

occur frequently throughout the area, generally above 1600 m; 

receding glaciers occupy several prominent valleys down to an 

elevation of 600 in. Below the tree line the area is forest covered 

where varieties of spruce, hemlock, fir, alder and devils' club 

predominate. Vegetation often is dense rendering access difficult 
- 

and slow. 

Paul A. Hawkins & Associates Ltd. 
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6 The dra inage p a t t e r n  i s  b e s t  descr ibed  as t r e l l i s  o r  rec tangu la r ;  

be ing  predominant ly  c o n t r o l  l e d  by  j o i n t s  and f a u l t s .  The dra inage 

system feeds two main water  courses i n  t h e  area: t h e  Unuk R i v e r  and 

t h e  I s k u t  River .  The Unuk R i v e r  d r a i n s  t h e  area south o f  J u l i a n  Lake 

which i nc l udes  a l l  c l a i m  groups except  t h e  Pa r i s ,  Hector  and 

Agamemnon claims. These l a t t e r  t h r e e  c l a i m  groups a r e  d r a i n e d  by  

Snippaker Creek t o  t h e  I s k u t  R iver .  Bo th  r i v e r s  d r a i n  i n t o  t h e  

P a c i f i c  Ocean; t h e  Unuk R i ve r  v i a  Behm Canal and t h e  I s k u t  R i v e r  v i a  

t h e  S t i k i n e  River .  

The area o f  i n t e r e s t  g e n e r a l l y  i s  w i l de rness  w i t h  some hun t ing ,  

t r a p p i n g  and f u t u r e  l o g g i n g  cons idera t ions .  The weather i s  b e s t  

descr ibed  as c o l d  and wet w i t h  snow cover  i n  areas o f  h i g h e r  

e l e v a t i o n  from l a t e  September t o  m id  t o  late-June. An i n d i c a t i o n  o f  

t h e  weather f o r  t h e  area i s  ob ta i ned  f rom t h e  Environment Canada 

weather mon i t o r i ng  s t a t i o n  a t  Stewar t ,  B.C. b e a r i n g  in,  mind t h a t  t h e  

c l i m a t e  i n  t he  Unuk R i v e r  p robab ly  i s  s l i g h t l y  d r i e r  w i t h  l e s s  r a i n  

and more snow (because o f  e l eva t i on ) .  D a i l y  average temperatures i n  

t h e  c o l d e s t  month, January, a r e  h i ghs  o f  -Z°C and lows o f  -8OC w i t h  a  

minimum recorded temperature o f  -30°C and i n  t h e  warmest months, J u l y  

and August, a re  h i ghs  o f  20°C and lows o f  8OC w i t h  a  maximum recorded 

temperature o f  34OC. Average annual p r e c i p i t a t i o n  a t  S tewar t  i s  1300 

mm o f  r a i n  and 556 cm o f  snow. The r a i n i e s t  months a r e  October (336 

mm) and September (254 mm) w h i l e  t h e  snowiest  month i s  December 

(153 cm). 

Paul A. Hawkins & Associates Ltd. 







1.5 Claim D e t a i l s  and Ownership 

The Stewart P r o j e c t  comprises 13 c l a i m  groups cover ing  approximately 

200 square k i lometres.  D e t a i l s  o f  t he  c la ims are shown i n  i n  Table 

1. The l o c a t i o n  o f  the  claims a re  shown on Drawing E-87-123-4. 

Candorado Mines Ltd. ho ld  a 100% i n t e r e s t  i n  the  Priam c l a i m  group 

and ho ld  an op t i on  agreement w i t h  Teuton Resources Corp. on the  

Maxwell Smart c l a i m  group. The remaining c l a i m  groups are h e l d  by 

Tony Erlank; however, Candorado has f i r s t  r i g h t  o f  r e f u s a l .  

1.6 Prev ious  Work 

/ 

\ The Unuk R iver  area has a t t r a c t e d  prospectors,  geo log i s t s  and 

entrepreneurs i n  search o f  minera l  depos i t s  s ince 1893 (Grove, 1986, 

p. 111). Some o f  the  minera l  depos i t s  prospected i n  t h e  e a r l y  

decades o f  the twen t ie th  century have been worked p e r i o d i c a l l y  and 

work on some cont inues today. Assessment r e p o r t s  f i l e d  on c l a i m  

groups w i t h i n  the  immediate area o f  i n t e r e s t  date from 1959 when 

Granduc Mines Ltd. c a r r i e d  o u t  e x p l o r a t i o n  i n  t he  area o f  t he  I l i a d ,  

Homer and Maxwell Smart c la im  groups. Th i s  work was p r e c i p i t a t e d  by 

an a i rborne magnetometer survey f 1  own the  prev ious  year  (Assessment 

Reports' Nos. 345 and 346). Granduc mainta ined an i n t e r e s t  i n  the  

area throughout the  ' 60 ' s  and '70 's ;  i n  1968 Granduc c a r r i e d  o u t  

a i rborne electromagnetic and magnetometer surveys over McQui l lan  

r i d g e  (Assessment Report No. 1835) and i n  1969 staked c la ims and 

Cd 

Paul A. Hawkins & Associates Ltd. 



c a r r i e d  o u t  work i n  the area o f  the  F l o r y  Claims (Assessment Report 

No. 2503). Fur ther  work was c a r r i e d  ou t  over t h e i r  MAX iron-copper 

depos i t  i n  the  mid '70 's  (Assessment Reports Nos. 5496 and 6690). I n  

1971 Great P la ins  Development Company o f  Canada, Ltd.  c a r r i e d  ou t  a 

reconnaissance geochemical program i n  the  M t .  Dunn and neighbouri  ng 

areas which resu l ted  i n  s tak ing  a copper anomaly i n  t h e  area o f  the 

Priam, Pet roc lus  and A c h i l l e s  c la ims between King and Fewr ight  Creeks 

(Assessment Report No. 5616). Work c a r r i e d  o u t  i n  t h i s  area i n  1974 

and 1975 l e d  t o  the  extension t o  the  n o r t h  and south i n t o  the  areas 

o f  t h e  Ginny and Homer c la ims (Assessment Report No. 6234). I n  1981 

DuPont of Canada Exp lora t ion  L im i ted  staked c la ims i n  the  area n o r t h  

o f  King Creek i n  the  area o f  t h e  A c h i l l e s  c la ims t o  f o l l o w  up a heavy 

minera l  survey c a r r i e d  ou t  i n  1980 (Assessment Report No. 10,474). 

Fur ther  work was c a r r i e d  ou t  on t h i s  c l a i m  group i n  1983 w h i l e  under 

o p t i o n  t o  Placer  Development and Sky l ine  Exp lo ra t i on  (Assessment 

Report No. 11,673). 

No o the r  work cover ing the  c u r r e n t  c la ims i s  documented i n  assessment 

repor ts ;  however, some work pe r iphe ra l  t o  t h e  Agememnon, P a r i s  and 

Hector  c la ims i s  on f i l e .  S i l v e r  Standard Mines L td .  c a r r i e d  ou t  

work on t h e i r  i ron-nickel-copper p rope r t y  t o  t h e  eas t  o f  t he  

Agememnon c la im  group and t o  t h e  n o r t h  o f  P a r i s  1 c l a i m  group i n  1965 

(Assessment Report No. 741). No f u r t h e r  work on the  c l a i m  group i s  

on f i l e ;  however, the c la ims appear t o  be h e l d  as patented claims. 

Observat ions du r ing  reconnaissance f l i g h t s  i n  t he  area suggest more 

work was done than i s  documented i n  assessment f i l e s .  Great P la ins  

Development Company of Canada Ltd.  c a r r i e d  o u t  geo log ica l ,  

Paul A. Hawkins & Associates Ltd. 



r' geophysica l  and geochemical surveys f o r  cha lcopyr i te -ga lena-  

s p h a l e r i t e  m inera l - i za t ion  on t h e i r  K i m  c l a ims  southwest o f  Hec to r  3 

c l a i m s  f rom 1971 t o  1974 (Assessment Reports Nos. 3981 and 5142). 

Cobre E x p l o r a t i o n  Ltd.  c a r r i e d  o u t  g e o l o g i c a l ,  geochemical and 

geophys ica l  surveys f o r  copper m i n e r a l i z a t i o n  ove r  t h e i r  P ins  c la ims  

southwest o f  P a r i s  4 and west o f  P a r i s  3 c l a i m  groups f rom 1971 t o  

1973 (Assessment Reports Nos. 3982, 4748 and 4749). I n  1983 A c t i v e  

M ine ra l  Exp lo ra t i ons  L td .  c a r r i e d  o u t  a reconnaissance mapping and 

geochemical sampling program f o r  Lonestar  Resources L td .  which 

r e s u l t e d  i n  S tak ing  i n  t h e  Snippaker Creek area. Severa l  companies 

i n c l u d i n g  B r i nco  (Assessment Report  No. 14972) and Western Canadian 

M in ing  Ltd.  (Assessment Report  No. 15,238) have c a r r i e d  o u t  work on 

these  c l a ims  l oca ted  southwest o f  t h e  Hec to r  and west  o f  t h e  P a r i s  
\ 

t 1 c l a i m  groups. 

Table 2 summarizes t he  documented work done and Drawing E-87-123-05 

shows t h e  l o c a t i o n  o f  t h e  areas covered by  t h e  assessment r epo r t s .  

The Unuk R i v e r  area has been g e o l o g i c a l l y  mapped i n  p a r t  o r  i n  t o t a l  

by t h e  Geo log ica l  Survey o f  Canada, t he  U.S. Geo log i ca l  Survey and by . 

t h e  B r i t i s h  Columbia Department o f  Mines v a r i o u s l y  f rom 1905 t o  t h e  

p resen t  (Grove, 1986, pp 13-15). The most r e c e n t  g e o l o g i c a l  mapping 

i s  by  E.W. Grove f o r  t h e  B r i t i s h  Columbia Department o f  Mines and 

Petro leum Resources (1986). 

Paul A. Hawkins & Associates Ltd. 



S W Y  OF HORK 

Line-cutting . Hag, Geol . ; Follow up of airborne mag. : , minor 
specularite in carbonatized shear zone. 

Helicopter borne M & HAG.; Follow up staking recommended 
over f avourable conductors. 

Line-cuttpg. Hag.. Geol.. Geochen., drilling (not reported 
on) 11x10 t of MagICu in skarn deposit. 

Magnetite, cpy, py in altered tuff of assoc. skarn-type 
minerals. Mag., geol . 
Line-cutting, Mag.. Geol . Skarn type Feicu deposit. 

Line-cutting. Mag., Geol. Skarn type Felcu deposit. 

Follow-up of regional geochemical reconn. (1971); Prospect; 
geochen soil, geol ; dioritic intrusiveif elsitized gorsan 
zone. 

Follow-up geol., geochem, IP, Gama-ray Spec. Mag.: narrow 
mnzonitic intrusive trending north and in fault contact 
with country volcanics, volcaniclastics and sediments. 

Strean sed. samples, geoch. soil. picket grid, VLP-EX, MAG, 
Geol.; Gossan caused by py dissem. in fractures in 
andesite-rhyolite volcanics. 

Geochem. soil, silt and rock, mineralization may be 
localized along N-S faults. 

MXWiL (S) OF 
INTEREST 

Sulphides 

Sulphides 

HAG-CPY 

Sulphides 

HAG-CPY 

MAGCPY 

Porphyry CulAu 

Porphyry CulAu 

SulphidesiAulAg 

Sulphides/AU/Ag I 

CLAIM GROUP 
ID 

Bar 

Ha% 

Jim 

Max 

Max 

W 1-6 

W 1-6, Eric, 
Boot, Prank, 
Can & Non 

Cole 

Cole 

ClRlWl CLAIH 
GROW 

ILIAD 

ILIAD, HONER, 
FLORY & MAX. SMART 

HAXHELL SMART. 
HCiMER & ILIAD 

mXlRY 

MXHELLSMART 

HFXWELL SMART 

PATRCCLUS 

PATROCLUS , PRIM. 
HOKER, ACHILLES 
& GINNP 

ACHILLES 

ACHILLES 

DATE OF 
HORK 

1960 

1968 

1960 

1969 

1975 

1977 

1974175 

1976 

1981 

1983 

A S S E S S m  
REPORT NO. 

345 

1 ,835 

346 

2,503 

5,496 

6,690 

5,616 

6,234 

10,414 

11.673 

C O M P A N P / O ~  

Granduc nines 

Granduc Hines 

Granduc Hines 

Granduc Hines 

Granduc Hines 

Granduc Mines 

Great Plains 
Develop. Co. 

Great Plains 
Develop. Co. 

W o n t  of Canada 
Exploration Ltd. 

DuPont of Canada 
Exploration Ltd. 



SUMXARY OF mlRK 
I 

I 

Geol . , Geochem., Hag.. diamond drilling. trenching: Pe-Ni-Cu 
in E-H trending internittent gabbro intrusives intruding 
Jurassic sediments. 

Geol., Geochen., IP, Hag., surveys: & Pros.: CPY assoc. / 
py and Qtz veins in tuff. volcanics and intrusives: also 
specular hematite. 

Geol. Geochem.. EN.. HAG.. Qtz veins assoc. with alteration 
zones. 

Line-flagging, prospecting: sparse galena & sphalerite in 
narrow qtz veins in siltstones close to contact with 
andersite dykes. 

Geochem., Recce. geol . ; Alteratian and structure provide 
f avourable environment for mineralization: results not 
encouraging. 

HINERAt(S) OF 
IN'EREsT 

Nickel-Copper 

CPY 

CPY/Sulphides 

Au/Ag/Sulphides 

Au/Ag 

CLAIM GROUP 
ID 

E&L Prospect 

Kin 

Pins 1-40 

bssan 25 

Gossan 1-4, 7 

COMPAKP/QHNER 

Silver Standard 
Hines 

Great Plains 
Development Co. 

Cobre Exploration 
Ltd. 

Brinco Limited 

Hestern Canadian 
Hining Ltd. 

DATE OF 
HORK 

1965 

1971 - 
1974 

1972 & 
1973 

1985 

1986 

- 
C U f m W  CLAIH 

GROUP 

8 OF AGAKEKNON 
N OF PARIS 

S.H. OF HECTOR 

S.H. OF PARIS 

S.H. OF PARIS 

S.H. OF HECTOR & 
S.1, & H. OF PARIS 

ASSESSMIXI' 
REPORT NO. 

741 

3,981 & 
5.142 

3.982, 
4,748 & 
4.749 

14,972 

15,238 



1-3 2.0 CURRENT EXPLORATION - 1987 

2.1 Summary 

Field work, comprised of reconnaissance mapping, prospecting and 

geochemical silt and rock sampling, was performed over the Stewart 

area claim groups during the month of October, 1987. The field 

investigations were carried out by a two man geological party, using 

helicopter support. 

One hundred and eighty nine silt and rock samples were collected for 

geochemical analysis primarily for gold and silver. Table 3 gives a 

break down of silt and rock samples, man days and helicopter hours 

( ;  applied to the various claim groups. Reconnaissance mapping and 

prospecting were carried out by "ground truthi ng" and investigating 

topographic and airphoto lineaments and observed gossanous zones and 

shear zones from helicopter reconnaissance. Because of the large 

area to evaluate (approximately 200 square ki 1 ometres) and the 

relatively short time allowed, it was necessary to be selective 

without passing up essential data. This proved to be difficult to 

accomplish owing to constraints of weather (there were 16 flyable 

days out of 23 days in the area), topography (steep and precipitous 

cliffs) and limitations of helicopter and/or pilot (few landing areas 

relative to exposures). Investigation of areas below tree1 ine had to 

be kept to a minimum because dense bush and precipitous cliffs made 

progress extremely slow and hazardous. 

Paul A. Hawkins & Associates Ltd. 
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f91 2.2 Reconnaissance Si 1 t Sampl ing 

Reconnaissance level silt sampling was carried out over the Unuk 

River claim groups using a Bell 206B Jet Ranger helicopter and a 

Hughes 5000 helicopter for more confined areas. Seventy-eight 

samples were collected and geochemically analysed for gold and 

silver. Drawing E-87-123-6 shows the sample locations and analytical 

Threshold Values 0.4 - 0.9 ppm 
&) Anomalous Values 1.0 ppm+ 

Paul A. Hawkins & Associates Ltd. 



Three samples returned anomalous values for silver: 

Sample 87-074 (1.7 ppm) collected from a stream in the headwaters of 

Terwilligen Creek a tributary in the right bank of the Harrymel Creek 

on claim group Gfnny 3; 

Sample 87-131 (1 .2  ppm) collected from a stream in the headwaters, 

right bank, of Snippaker Creek on claim group Paris 1; and, 

Sample 87-144 (1.5 ppm) collected from a stream on the right bank of 

King Creek in an area adjacent to the east of Patroclus 1 claim 

group. 

Reconnaissance Mapping and Prospectinq 

One hundred and eleven rock samples were collected for geochemical 

analysis for gold and silver during the course of reconnaissance 

mapping and prospecting. Drawing E-87-123-07 shows the sample 

locations and analytical results. The analyses were done by 

Vangeochem Lab Ltd. of Vancouver. Tabu1 ated results and analytical 

methodology are attached as Appendix D. 

Results of the analyses indicate for gold: 

Background Values 0 - 23 ppb 

Threshold Values 24 - 57 ppb 

Anomalous Values 58 ppb+ 

Paul A. Hawkins & Associates Ltd. 



6: Seven samples are considered anomalous: three, CB-87-097C, 

CB-87-097D, CB-87-097Q3 are located in the northwest corner of the 

Maxwell Smart claim group; one, AM-87-148 is located in the northeast 

corner of the Agememnon claim group; one, PR-87-12A, is located in a 

shear zone north of Fewright Creek on Priam 4 claim group; one, 

weakly anomalous sample, PA-87-151, is located on the Paris 2 claim 

group, and one weakly anomalous float sample collected from the Paris 

4 claim group. 

Paul A. Hawkins & Associates Ltd. 



c? 3.0 GEOLOGY 

3.1 General 

The area o f  i n t e r e s t  i s  unde r l a i n  by rocks  o f  t h e  S tewar t  Complex, a  

170 k i l o m e t r e  l ong  b e l t  o f  d i v e r s e  r o c k  t ypes  and compl i ca ted  

s t r u c t u r e .  The b e l t  t rends  nor thwes t  between t h e  Coast Range 

B a t h o l i t h  t o  t h e  west and t he  Bowser sedimentary b a s i n  t o  t h e  east.  

Rocks of t h e  Stewar t  Cimplex were emplaced i n  T r i a s s i c  t o  J u r a s s i c  

t imes  d u r i n g  repeated cyc les  of  volcanism, sedimentat ion,  p lu ton ism,  

up1 i f t  and e ros ion  (Grove, 1986). 

Tab le  4 i l l u s t r a t e s  t h e  s t r a t i g r a p h i c  succession and nomenclature f o r  ,. 
k / t h e  Unuk R i ve r  area as e s t a b l i s h e d  b y  Grove (1986). T h i s  

nomenclature i s  accepted by t h e  w r i t e r  and u t i l i z e d  i n  t h i s  r e p o r t  

d e s p i t e  cons iderab le  d i f f e rences  f rom p a s t  pub1 i c a t i o n s .  The 

d i f f e r e n c e s  i l l u s t r a t e  t h e  complex i t y  o f  t h e  area, t h e  l a c k  o f  good 

marker ho r i zons  and t he  s im i  l a r i  t i e s  i n  1  i t h o l o g i e s  and p robab l y  

p o i n t  t o  f u r t h e r  changes i n  t h e  fu tu re .  These changes a r e  desc r i bed  

b y  Grove (1986, pp 30-31): Rocks now shown as T r i a s s i c  ". . . were 

shown on Map 9-1957 as J u r a s s i c  and Upper J u r a s s i c  t o  Lower 

Cretaceous . . . I' and "Lower J u r a s s i c  r ocks  have been i d e n t i  f l e d  

between Len King and Fewr ight  Creeks, b u t  these  a r e  p r e v i o u s l y  mapped 

as T r i a s s i c " .  The reg iona l  geology o f  t h e  Uruk R i v e r  area i s  shown 

i n  Drawing A-87-123-08 a f t e r  

Paul A. Hawkins & Associates Ltd. 
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(AFTER GROVE (1986) ) 

GROUP FORMATION 

16 

13 

12a 

12b 

12c 

12e 

5 

1Oa 

lob 

100 

4a, b,c 

4 

DESCRIPTION 

Unconsolidated deposits: river floodplain, 
esturine, river channel and terraces, 
al luvial fans, outwash, glacial lake sediments, 
ti1 I, peat, volcanic ash. 

Basalt Flows (a); Cinders, ash (b). 

Intrusives : Granodiorite. 

Q 
$ 

3 

MAP 
UNIT 

20 

19a,b 

8 

"̂ ^̂ ^̂ ^̂ UNCONFORMITY-"̂ ^̂  

SALMON RIVER 

UNUK RIVER 

Siltstone, gre~wacke, sand stone, some calcarenite 
minor limestone, argiltite, conglomerate, 
litoral deposits. 

-LOCALLY UNCONFORMABLE-- 
Green, Red and Purple Volcanic Breccia, 
Conglomerate, Sandstone and Siltstone. 

Crystal and Lithic Tuff. 

Sandstone. 

Limestone. 

Intrusives : Diorite. 

-UNCONFORMITY-- 

-UNCONFORMITY-- 

d 
<p 

BETTY CREEK 

Siltstone, Sandstone, Conglomerate. 

Volcanic Siltstone, Sandstone, Conglomerate. 

Limestone. 

intrusives : Diorite(a); Quartz Diorite (b); 
Gmnodiorite (c). 

Green, Red, Purple and Black Volcanic Breccia, 
Conglomerate, Sandstone and Siltstone. 

TABLE 





3.2 Mineral i za t ion  

The importance of the Unuk River area fo r  minerals was recognized in 

the  1880's and saw a l o t  of a c t i v i t y  i n  the ea r ly  1900's; however, 

t ranspor ta t ion d i f f i c u l t i e s  retarded development. In 1932 J . T .  Mandy 

reported t h a t  the Unuk River ' I . .  . should be intensely prospected. 

Favourabl e f o r  s i  lver-1 ead-zi nc and a1 so lode-gold deposi ts ,  possibly 

a l so  some Placer gold in areas protected from too intense glacia t ion"  

(B.C.O.M. Annual Report 1932, p. A36). Grove (1986), c l a s s i f i e s  

mineral deposi ts  i n  the Stewart Complex in to  th ree  categor ies :  

1. Fissure veins and replacement veins. 

2. Massive sulphide deposi ts  - s t ra t i fo rm and concordant. 

C i 3. Porphyry deposits .  

The majority of the  mineral deposi ts  f a l l  i n to  the f i r s t  category 

which a l so  i s  of the  most i n t e r e s t  i n  the  cur ren t  study. These 

mineral deposi ts  general ly  a r e  epigenet ic ,  typical  l y  shal l  ow and 

appear t o  be re la ted  t o  surface topography. Grove (1986, Figure 17, 

p. 112) empirical ly r e l a t e s  mineral deposi ts  within the Stewart 

complex i n to  zones. The Unuk River area f a l l s  i n to  the  zone 

dominated by copper; however, mineral deposi ts  containing high gold 

values such a s  Magna's 417 prospect a l so  occurs within t h i s  zone. 

( \  

L/l 
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6, 4.0 SUMMARY OF CLAIMS 

4.1 Priam Claim Group 

Grove (1986) shows t h e  Priam c l a i m  group t o  be u n d e r l a i n  b a s i c a l l y  by 

v o l c a n i c  b recc ias ,  t u f f s  and sediments o f  Lower and M idd le  J u r a s s i c  

age and a l a r g e  a l t e r a t i o n  zone occu r r i ng  i n  t h e  c e n t e r  o f  t h e  group. 

A shear zone observed from a e r i a l  reconnaissance n o r t h  o f  Fewr igh t  

Creek c u t t i n g  p r e c i p i t o u s  c l i f f s  was i n v e s t i g a t e d  and sampled a t  t h e  

base o f  t h e  c l i f f  and a t  t h e  t o p  o f  t h e  r i d g e  a long  t h e  n o r t h  

boundary o f  t h e  c l a i m  group. One sample r e t u r n e d  a s l i g h t l y  

4.2 Maxwell Smart Claim Group 

The Maxwell Smart c l a i m  group i s  comprised o f  a l t e r e d  v o l c a n i c s  and 

sediments and con ta ins  a magnet i te-copper d e p o s i t  i n  a  f o l d e d  

Paul A. Hawkins & Associates Ltd. 
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g r a n u l a r  l imestone sequence o r  skarn. Approx imate ly  11 m i l l i o n  

tonnes g rad ing  45% i r o n  and 0.75% Cu has been ou t1  i n e d  (Wolver ton and 

Company). A l though i t  was in tended t o  i n v e s t i g a t e  t h e  skarn, t ime  

and topography r e s t r i c t e d  i n v e s t i g a t i o n s  t o  Cebuck Creek above and 

below an impassable canyon. A q u a r t z  v e i n  o c c u r r i n g  a long  t h e  west 

bank o f  t h e  c reek  i n  t h e  nor thwes t  co rne r  o f  t h e  c l a i m  b l o c k  was 

sampled and r e t u r n e d  anomalous g o l d  and s i l v e r  va lues.  The n o r t h  

s t r i  k i n g  qua r t z  v e i n  i n t r u d e s  an andesi  t i c  sandstone a1 t e r e d  t o  

g reensch is t .  Sample CB-87-097Q3 was taken  f r om t h e  lower  15 cm o f  a  

70 cm wide v e i n  zone and assayed a t  2290/2740 ppb (0.07/0.08 oz / t )  

Au. The upper 40 cm of t h e  ve in ,  sample CB-87-097Q1, r e t u r n e d  a 

s l i g h t  k i c k  f o r  s i l v e r  (1.1 ppm) i n  b r e c c i a t e d  q u a r t z  and 

g reensch is t .  F i f t e e n  metres south a long  s t r i k e  t h e  q u a r t z  v e i n  was 

sampled i n  a  smal l  stream. Sample CB-87-097C rep resen ts  t h e  lower  44 

cm, a lmos t  pure  qua r t z  ve in ,  and sample CB-87-0970 rep resen ts  t h e  

upper 30 cm and i s  a  stockwork o f  q u a r t z  v e i n s  i n t r u d i n g  g reensch is t .  

Bo th  samples r e t u r n e d  anomalous va lues  f o r  g o l d  o f  410 ppb 

(0.01 oz / t )  and 650 ppb (0.02 oz / t )  r e s p e c t i v e l y .  

Homer C l a i m  Group 

The Homer c l a i m  group i s  u n d e r l a i n  by  Upper T r i a s s i c  v o l c a n i c  

sediments, s i l t s t o n e s ,  sandstones and l imes tones  and i n t r u d e d  by a 

T r i a s s i c  d i o r i t e  s tock  i n  t h e  n o r t h e a s t  (Grove, 1986). A no r theas t  

t r e n d i n g  topograph ic  a e r i a l  photo l i neament  c u t s  t h e  sou theas t  co rne r  

o f  t h e  c l a i m  b l o c k  and extends n o r t h e a s t  on to  t h e  Maxwell Smart c l a i m  

b lock .  T h i s  l ineament  i s  i n t e r p r e t e d  as a shear zone. Several  

iawkins & Associates Ltd. 

- -- - 



gossanous zones a long t he  southern end o f  t h i s  t r e n d  were observed 

f rom a e r i a l  reconnaissance and i n v e s t i g a t e d  and sampled. A n a l y t i c a l  

r e s u l t s  f o r  a l l  samples show background va lues f o r  g o l d  and s i l v e r .  

No d i r e c t  evidence f o r  the  i n t e r p r e t e d  shear was found a long  t h e  

l owe r  slopes; however, t he  more prominent  l ineament  zone was snow 

covered. 

Grove (1986) shows t h e  F l o r y  c l a i m  group t o  be u n d e r l a i n  by  T r i a s s i c  

v o l c a n i c  sediments, s i l t s t o n e ,  and sandstone, and i n t r u d e d  by 

T e r t i a r y  q u a r t z  monzonite and g r a n o d i o r i t e  dykes. The dykes mapped 

as a dyke swarm b y  Grove t r e n d i n g  nor thwes t  across F l o r y  Lake was 

i nves t i ga ted ;  however, evidence f o r  t h e  dyke swarm was n o t  found, 

a l t hough  g r a n o d i o r i t e  f l o a t  was found on t h e  n o r t h  shore o f  F l o r y  

Lake. Another topographic  and a i r p h o t o  1 ineament t r e n d i n g  

west-northwest i n  t h e  cen te r  o f  F l o r y  1 was i n v e s t i g a t e d .  The cause 

of t h i s  l ineament  was i n t e r p r e t e d  t o  be a q u a r t z  monzonite dyke and 

u n d e r l y i n g  shear zone. Analyses o f  r ocks  sampled on t h e  F l o r y  c l a ims  

show background va lues f o r  g o l d  and s i l v e r ,  except  sample FL-87-049B 

wh ich  r e t u r n e d  a t h resho ld  va lue  f o r  g o l d  o f  55 ppb. T h i s  sample i s  

taken f rom a qua r t z  v e i n  i n  t h e  shear u n d e r l y i n g  t h e  dyke. The 

q u a r t z  v e i n  i s  l e s s  than 5 cm wide and d i p s  N 30°E a t  60°. 

The I l i a d  c l a i m  group i s  u n d e r l a i n  by  T r i a s s i c  v o l c a n i c  c l a s t i c s ,  

s i l t s t o n e s  and sandstones i n t r u d e d  by  T r i a s s i c  ( o r  younger) qua r t z  

Paul A. Hawkins & Associates Ltd. 



(i diorite and granodiorite stocks and in the northeast, by Jurassic 

volcanic clastics, 1 imestone and conglomerate (Grove, 1986). Access 

to this claim group is difficult due to tree cover and steep slopes, 

and only 1/2 day was spent in the northeast corner investigating a 

possible shear associated with a northwest trending lineament. No 

shear was encountered and the lineament probably is caused by 

differential weathering between a ridge forming limestone and an 

andesitic greenschist. Three samples collected indicate background 

values for gold and silver. 

4.6 Achilles Claim Group 

The Achilles claim group is underlain by Triassic volcanic clastics, 
( '  

and siltstone (Grove, 1986). Access to this claim group is extremely 

difficult due to tree cover, steep slopes and precipitous cliffs. 

Only two samples were collected on the claim group; both returned 

background values for gold and silver. 

4.7 Patroclus Claim Group 

According to Grove (1986) the Patroclus claim group is underlain by 

Lower Middle Jurassic volcanic breccia, sandstone and conglomerate, 

Upper Middle Jurassic clastic sediments and minor limestone, and 

recent granodiorite stocks and volcanics. Access to the Patroclus 

claims is limited due to steep and precipitous topography; gossanous 

zones observed from areal reconnaissance generally were inaccessible. 

C/ Samples collected from the ridge top at the south end of the claim 

Paul A. Hawkins & Associates Ltd. 
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group and from outcrop and f l o a t  a t  the  base of c l i f f s  along King 

Creek returned background values fo r  gold and s i l v e r .  

4.8 Menelaus Claim Group 

The Menelaus claim group i s  underlain by Middle Jurass ic  

volcanic las t ics  and a d io r i t e  stock. Access t o  the  claim group i s  

extremely limited due t o  precipitous topography, i ce  f i e l d s ,  and 

glaciers .  A shear zone observed from ae r i a l  reconnaissance on the 

north facing c l i f f s  could not be reached; however, brown stained 

volcanic s i l t s t ones  above the shear were sampled. Analysis of the 

samples showed background values f o r  gold and s i l ve r .  

s i l t s t one ,  sandstone and conglomerate and Lower Ju ra s s i c  volcanic 

breccia,  conglomerate, sandstone and s i l t s t o n e  (Grove, 1986). The 

Lower Ju ra s s i c  i s  e i t he r  i n  f a u l t  contact  o r  unconformably over1 i e s  

the  Tr iass ic  with the contact running along a lineament caused by 

Harrymel Creek. Access t o  the eastern claims i s  r e s t r i c t e d  by t r e e  

growth and steep gorges along Harrymel Creek and t r i bu t a ry  creeks; 

however, the  headwaters of Terwilligan and Lyons Creeks are  more 

access ible  due t o  the  re la t ive ly  recent r e t r e a t  of g l ac i e r s  leaving 

wide t r ee l e s s  valleys.  S i l t  samples were col lected from several 

,' \ 
streams along these t r ibu ta r ies ;  one sample i n  the  headwaters of 

Ci Terwilligan Creek returned an anomalous s i l v e r  value. 

Paul A. Hawkins & Associates Ltd. 
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n l, ) 4.10 Agamemnon Cla im Group 

Accord ing t o  Grove (1986) t he  Agamemnon c l a i m  i s  u n d e r l a i n  by  Lower 

J u r a s s i c  v o l c a n i c  b recc ias ,  v o l c a n i c l a s t i c s  and sandstone and by 

Quate rnary  b a s a l t  a long Snippaker Creek i n  t h e  southwest co rne r  o f  

t h e  c la ims .  A gossanous area observed f rom a e r i a l  reconnaissance was 

sampled a t  i t s  extreme eastern l i m i t  c l o s e  t o  t h e  eas te rn  boundary o f  

t h e  c l a i m  group. The sample, an ochre brown weather ing,  d a r k  gray 

s i l t s t o n e ,  r e tu rned  a weakly anomalous g o l d  v a l u e  and a t h r e s h o l d  

s i l v e r  value. The va lues may be ves t i gous  t o  t h e  i ron-n icke l -copper  

m i n e r a l i z a t i o n  assoc ia ted  w i t h  gabbro ic  i n t r u s i o n s  on t h e  ad jacent ,  

t o  t h e  eas t ,  E&L p rope r t y  o f  S i l v e r  Standard. 

C 1 4.11 Nestor Cla im  Group 

The Nes to r  c l a i m  group i s  u n d e r l a i n  b y  Lower J u r a s s i c  

v o l c a n i c l a s t i c s ,  c r y s t a l  and l i t h i c  t u f f s  and sandstone, and b y  lower  

M idd le  J u r a s s i c  vo l can i c  b r e c c i a ,  conglomerate, sandstone and 

s i  1  t s t o n e  (Grove, 1986). Few gossanous zones were observed f rom 

a e r i a l  reconnaissance a long t h e  e a s t  s i d e  o f  K ing  Creek and were 

i n v e s t i g a t e d  where poss ib le .  Samples c o l l e c t e d  f o r  geochemical 

a n a l y s i s  r e t u r n e d  background va lues  f o r  g o l d  and s i l v e r .  

4.12 Hector Cla im  Group 

The Hec to r  c l a i m  group i s  mapped as be ing  comprised o f  Lower J u r a s s i c  
cl ' 
k- , Unuk R i v e r  Formation v o l c a n i c l a s t i c s ,  s i l t s t o n e  and sandstone 
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(Grove, 1986). Access t o  the  area i s  d i f f i c u l t  w i t h  steep s lopes and 

p r e c i p i t o u s  c l  i f f s  con f i n i ng  i n v e s t i g a t i o n  t o  r i d g e  t ops  and c reek  

v a l l e y s .  A gossanous shear zone i n  a  steep gorge t o  t h e  n o r t h  o f  t he  

Hec to r  c l a ims  was t h e  o n l y  observed f e a t u r e  o f  i n t e r e s t  i n  t h e  area. 

Access a t  t h i s  t ime  was n o t  poss ib le ;  however, a  n o r t h  ex tens ion  o f  

t h i s  f e a t u r e  was i n v e s t i g a t e d  and sampled. The zone was comprised of  

replacement qua r t z  and minor carbonate between q u a r t z  monzonite and 

i r o n  s t a i n e d  bedded s i l t s t o n e .  Geochemical a n a l y s i s  r e t u r n e d  

background va lues f o r  g o l d  and s i l v e r .  One s i l t  sample f rom a stream 

d r a i n i n g  an area unde r l a i n  by  q u a r t z  monzonite south o f  t h e  shear 

zone r e t u r n e d  an anomalous va lue  f o r  g o l d  and a t h r e s h o l d  va lue  f o r  

s i l v e r .  Much o f  t h e  Hector c l a i m  group appears t o  be u n d e r l a i n  by  

q u a r t z  monzonite r a t h e r  than v o l c a n i c l a s t i c s  o r  sediments. 
i' 
k- 1 

4.13 Paris C l a i m  Group 

The P a r i s  c l a i m  group i s  u n d e r l a i n  by Lower J u r a s s i c  v o l c a n i c l a s t i c s  

and sedimentary sequences o f  t h e  Unuk R i v e r  Format ion and by 

Quaternary  b a s a l t i c  f l ows  a long  Snippaker  Creek (Grove, 1986). The 

e a s t  and west e x t r e m i t i e s  o f  t h e  c l a i m  group a r e  s teep mountain 

s lopes w i t h  snow f i e l d s  and g l a c i e r s  wh ich  l i m i t  access i n  those 

areas. Several  gossanous zones a r e  observed d u r i n g  a e r i a l  

reconnaissance and, where p r a c t i c a l ,  were i n v e s t i g a t e d .  The most 

prominent  o f  these zones i s  a long  t h e  s teep p r e c i p i t o u s  r i d g e  

sepa ra t i ng  t h e  No r th  and South P ine  G l a c i e r  v a l l e y s .  Outcrop and 

t a l u s  a long  t h e  base of the  c l i f f  as w e l l  as rocks  a long  t h e  r i d g e  

t: t o p  were sampled. Ridge t o p  samples r e t u r n e d  two anomalous va lues  
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f o r  s i l v e r  (PA-87-116 and 1188) and two t h r e s h o l d  va lues  f o r  s i l v e r  

(PA-87-118 and 120) a l l  i n  ochre brown weather ing, medium gray, 

banded s i l t s t o n e .  One t a l u s  sample, PA-87- l l lA,  ochre brown 

weather ing,  da rk  gray a1 t e r e d  s i  1 t s t o n e  c o n t a i n i n g  c a l c i t e  v e i n l e t s  

and f r a c t u r e  face coat ings,  and s t r i n g e r s  of d issemina ted  p y r i t e ,  

r e t u r n e d  a weakly anomalous va lue  f o r  g o l d  (70 ppb). Another 

gossanous l o o k i n g  zone was i n v e s t i g a t e d  on t h e  s lopes e a s t  o f  J u l i a n  

Lake. One sample PA-87-151, a  r e d d i s h  brown weather ing,  medium da rk  



0 5.0 OBSERVATIONS AND RECOMMENDATIONS 
- 

The results of the preliminary investigation o f  the Unuk River area 

claim groups are inconclusive in-so-much as no well-mineralized 

deposits were discovered; however, are sufficient to make the 

following observations and recommendations: 



- t h e  geology from p a s t  assessment work should be v e r i f i e d  

and t h e  skarn d e p o s i t  l o c a t e d  and sampled; 

- an a i r p h o t o  and topograph ic  l i neament  ex tend ing  from 

the  Homer 2 c l a i m  group should be prospected and mapped. 

- P a r i s  c l a i m  group: 

- t h e  r i d g e  separa t ing  t h e  South and N o r t h  P ine g l a c i e r s  

should be prospected and mapped i n  more d e t a i l  i n  an 

a t tempt  t o  e x p l a i n  t h e  s i l v e r  anomaly and i n  an e f f o r t  t o  

l o c a t e  t h e  source of  t h e  g o l d  anomaly; 

- the  r i d g e  around sample PA-87-151 shou ld  be 

prospected and mapped i n  an a t t emp t  t o  e x p l a i n  t h e  g o l d  

anomaly. 

(-1 
- Homer c l a i m  group: 

- t h e  prominent l ineament  on Homer 2 c l a i m  b l o c k  should be 

prospected and mapped i n  t h e  b e l i e f  t h a t  t h i s  i s  a 

- the  area a t  t h e  n o r t h  end o f  t h e  c l a i m  group and t h e  

a d j o i n i n g  area t o  t h e  n o r t h  ( i f  open) shou ld  be 

prospected and mapped. The presence o f  a t h i c k  

replacement qua r t z  v e i n  i n  a shear zone i s  d e f i n i t e l y  

i n t e r e s t i n g  a l though geochemical analyses per formed t h i s  

yea r  show background va lues  f o r  g o l d  and s i l v e r  on l y .  

Paul A. Hawkins & Associates Ltd. 



0 3. Considerable work has been carried out in the past. A 

preliminary re-view of the assessment work has been made - one day 
prior to going to the field and one day after completion of the 

field work - and it is recommended that a compilation study of 
previous work be undertaken prior to future work. 

4. There is nothing to warrant further detailed work at this time on 

the Flory, Ginny, Iliad, Menelaus, Achilles or Agememnon claim 

groups; however, reconnaissance level prospecting and mapping 

could be continued under more favourable weather conditions and 

improved transportation (i.e., use of a Hughes 500D helicopter). 

5. It is recommended to do an I.C.P. analysis for Cu/Pb/Zn/Ni, etc. c ;  on all silt and rock samples. 

6 .  Some specific suggestions to accomplish follow-up work are: 

1. Field season from mid-June to late September. 

2. Helicopter supported (Hughes 500D). 

3. Basic 5-man geological party comprised of: 

- Senior supervisory geologist - team leader and 

reconnaissance work. 

- Two graduate geologists and two assistant juniors 

t" \! 

(students). 
u 

Paul A. Hawkins & Associates Ltd. 



4. Four "bush r a t s "  t o  c u t  and f l a g  l i n e s  and c o l l e c t  g r i d  

samples. 

5. Shor t  term "climber samplers" t o  ob ta in  samples from c l i f f  

a r eas .  
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APPENDIX A  

STATEMENT OF QUALIFICATIONS 
r 

I, Owen R. Cul l ingham r e s i d e  a t  128 O a k c l i f f e  Place S.W., Calgary ,  A l b e r t a  

and dec la re :  

1. That  I graduatedr f rom the  U n i v e r s i t y  o f  Calgary  i n  1971 w i t h  a  B.Sc. 

i n  Geology, 

2. Tha t  I am a  p ro fess iona l  g e o l o g i s t  o f  t h e  Assoc ia t i on  o f  P ro fess iona l  

Engineers,  Geo log is ts  and Geophys ic is ts  o f  A lbe r t a ,  

C) 
3. Tha t  I have p r a c t i c e d  my p r o f e s s i o n  as an e x p l o r a t i o n  g e o l o g i s t  

th roughout  Canada and i n t e r n a t i o n a l l y  s i nce  g raduat ion ,  

4.  That  I p e r s o n a l l y  p a r t i c i p a t e d  i n  t h e  f i e l d  program and have he lped 

compi le,  r ev i ew  and assess t h e  r e s u l t a n t  data,  

5. That  I have no i n t e r e s t ,  d i r e c t  o r  i n d i r e c t ,  i n  t h e  p r o p e r t i e s  o f  

Axiom Exp lo ra t i ons  Ctd., Candorado Mines L td .  and Teuton Resources 

L td .  

e 
0. R. C u l l i n g h a  

Paul A. Hawkins & Associates Ltd. 
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63 CERTIFICATION 

I c e r t i f y  t h a t :  

1. That  I am a  member o f  b o t h  t he  Assoc ia t i on  o f  P ro fess iona l  Engineers, 

Geo log i s t s  and Geophysicists o f  A l b e r t a  and t h e  N.W.T. 

2. That  I am t h e  P r i n c i p a l  i n  t he  f i r m  o f  Paul A. Hawkins & Assoc ia tes 

L td .  which ho lds  Permi t  #P4521 t o  P r a c t i s e  Eng ineer ing  i n  A l b e r t a .  

3.  That  I am a  graduate o f  Queen's U n i v e r s i t y  w i t h  a  Bachelor  o f  Science 

Degree i n  Geolog ica l  Engineer ing.  

4. That  I have worked con t i nuous l y  as a  p r a c t i s i n g  g e o l o g i c a l  engineer  

f o r  t h e  p a s t  10 years.  
, 

/ 

F, 

5 .  That  I have no i n t e r e s t  i n  t he  c l a ims  covered by t h i s  r e p o r t ,  n o r  do I 

h o l d  any shares o f  Axiom Exp lo ra t i ons ,  Candorado Mines L td .  o r  Teuton 

Resources L td .  

6. That  I have v i s i t e d  t he  p r o p e r t y  and I am f a m i l i a r  w i t h  t h e  a rea  

geology and minera l  p o t e n t i a l .  

7. That  I hereby consent t o  t h e  p u b l i c a t i o n  o f  t h i s  r e p o r t  o r  p a r t s  

t h e r e o f  i n  a  statement of  m a t e r i a l  f a c t s  o r  t o  r a i s e  funds t o  f i nance  

my recommendations. 

0 
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December loth, 1987 

TO; P a u l  Hawklns 
PAUL A. HAYWJNB & ASSOC. 
300 - 444  5 t h  Avenue 
Ca lgary, A l t a  . T2P 2T8 

FROM: Vangaachem Lab L l m l t e d  
1521 PembePtOn Avenue 
N o r t h  Vancouver,  B r  I t  lsh Co lumb la  
V7P 283 

SUBJECT: A n a l y t i c a l  p r o c e d u r e  used t o  determine h o t  a c l d  a o l u b l a  
f o r  Cu, Pb, Zn a n d  Ag In geochemlca  l sl It and s o l  t 
samp l es .  

1.  M e t h o d  oQ Samu l a  P c e w a t  l o n  

C '  [ a ]  Oeochsmlca l s o l  I, s i  It o r  r o c k  samples were  r e c u l v u d  a t  
t h e  l a b o r a t o r y  In h l g h  w e t - s t r e n g t h ,  4 "  x 6 " ,  K r a f t  
p a p e r  bags. Rock samp les  would be r e c e i v e d  In p a l y  o r e  
bags. 

(b )  D r l e d .  s o i l  and s i l t  samp les  ware slfted by hand  u s l n g  
a n  BW d lame ta r ,  80-mesh, s t a i n l e s s  stre1 s i e v e .  The 
p l u s  80-mesh f r a c t i o n  was r e J t c t u d .  The m l n u s  80-mash 
f r a c t l o n  was t r a n s f e r ~ e d  I n t o  a new bag  f o r  subsequent  
ana lyses. 

(c )  D r l e d  r o c k  samples  we re  crushed u s i n g  a Jaw c r u s h e r  and 
pulverized t o  100-mash o r  f i n e r  by using a d l s c  m i l l .  
The p u l v e r l z a d  samples w e r a  t h e n  p u t  in  a new bag f o r  
subsequent a n a l y s e s .  

2. Method D i g a s t l o n  

( a )  0.50 gram p o r t l o n m  of t h e  m l n u s  80-mash samp les  were 
usetd. Samples were w e l g h e d  o u t  using an e l e c t r o n i c  
ba lance .  

(b)  8amp l c r  were h e a t e d  in  taat t ubes ,  on a sand b a t h  In a 
N l t r  l c  and  P e r c h  l o r  i c  c o n c e n t r a t e d  a c l d  s o l u t  I o n  C15x 

i '  
$J a n d  85% by vo luma r e s p e c t  lve ly) . 

(c] A minlmum o f  5000 ppm s o  l u t  I a n  o f  A IC03 was added t o  
each  samp le  when M o  an& l y s e s  ware required. D i g e s t e d  
samples wera d i  luted w i t h  dem ine ra  l i r e d  w a t e r  t o  a  
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f i x e d  vo luma.  T h a a a m p l e s w e r a a g l t a t e d t o a b t a i n  a 
homogeneous s o l u t i o n .  

3, M e t h o d  of Ana lyses  

Cu, Pb, Zn, and  Ag c o n e a n t r a t  I o n s  were  determined us lng  
a t e c h t r o n  A t o m i c  A b s a ~ p t  l o n  S p e c t r o p h o t o m a t e r  Mode l 
A A 5  w l t h  t h e i r  r e s p e o t l v e  h a l l o w  c a t h o d e  lamps. T h e  
d i g e s t e d  samples  were  d i r e c t l y  a s p i r a t e d  I n t o  a n  a i r  
and a o c r t y l r n a  m i x t u r e  f tame. Tha renu I ts ,  In p a r t s  p e r  
m l i l l o n ,  were  c a l c u l a t e d  by compar i ng  t hem t o  a s e t  of 
s tandards used  t o  ca l 1 b r a t e  t h e  a t o m i c  a b s o r p t  i o n  
unlts.  

4 .  Baokgroun.9 C o r r e c t  i on  

A hyd rogen  continuum [amp war usad t o  c o r r e c t  t h e  Ag 
background I n t e r f  e rancas .  

5. A n a l v s t s  

The a n a t y s c s  were  s u p e r v i s e d  o r  d e t e r m i n e d  by  alther 
Mr .  Conway Chun o r  M r .  E d d l a  Tang, and, t h e  l a b o r a t o r y  
s t a f f .  

E d d l a  Tang 
VANOEOCHEM LAB L lMlTEO 
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S I L T  SAMPLE DESCRIPTIONS 

87-007 - Stream eros ion  channel; dry;  f i n e  b l a c k  s i l k  t rapped i n  m idd le  

o f  stream; 1 t o  1.5 m wide; low g rad ien t .  

87-016 - F. t o  m. g r .  b l a c k  s i l t  from d r y  creek; moderate t o  steep 

g rad ien t ;  t rapped beh ind  bou lder .  

87-017 - Slow, low g r a d i e n t  stream; sample t r apped  beh ind  boulders;  

approx. 1.5 - 2.0 m wide. 

87-018 - Moderate, low g r a d i e n t  stream near  f o o t  o f  g l a c i a l  outwash; 

b a r  behind boulder;  2.5 - 3.0 m across; f i n e  s i l t .  

87-019 - As above; sample taken from midd le  o f  bar; coarse  s i  1 t. 

87-020 - Moderate t o  f a s t  v e l o c i t y ;  l ow g rad ien t ;  approx. 2.5 - 3.0 m 

across; 30 - 50 cm deep; n e x t  t o  bank beh ind  bou lders .  

87-021 - Slow t o  moderate v e l o c i t y ;  approx. 1 .5  - 2.0 m across; 10 - 20 

cm deep; nex t  t o  bank; low g r a d i e n t .  

87-022 - Fas t  t o  t u rbu len t ;  approx. 3.0 m wide; 40 - 60 cm deep; stream 

bank behind boulders;  l ow  g r a d i e n t .  

Paul A. Hawkins & Associates Ltd. 
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[)l sc 87-023 - High  grad ient ;  base o f  w a t e r f a l l ;  n o r t h  bank o f  Fewr igh t  

Creek; tu rbu len t ;  t rapped amongst r o o t s  i n  stream bank. 

87-024 - High  grad ient ;  base o f  steep stream near  con f luence  w i t h  

Fewr ight  Creek; t u rbu len t ;  approx. 1.5 m wide; s i d e  o f  c reek  

beh ind  boulders .  

87-025 - Moderate grad ient ;  f a s t  t o  t u r b u l e n t ;  1.5 - 2.5 m across; < 

30 cm deep; nex t  t o  bank beh ind  bou lde rs .  

87-026 - Fast; approx. 2.0 m wide; 30 - 60 cm deep; beh ind  bou lde r  i n  

bank; low g rad ien t .  

( > 87-027 - Turbulent ;  h i g h  grad ient ;  near  con f luence  w i t h  stream t o  

nor th ;  behind bou lder  n e x t  t o  bank. 

87-028 - Turbulent ;  2.5 - 3.0 m across; moderate g rad ien t ;  20 - 40 cm 

deep; n e x t  t o  bank i n  f l o o d  area (contaminated by  p l a n t  

m a t e r i a l  ). 

87-034 - Very slow t r i c k l e ;  low g rad ien t ;  v e r y  f i n e  m. brown ( s o i l ? )  

under moss. 

87-035 - Very slow t r i c k l e ;  low g rad ien t ;  v e r y  f i n e  m. brown ( s o i l ? )  

under moss; h i g h  i n  o rgan ics .  

c -; 87-036 - Very slow t r i c k l e ;  low g rad ien t ;  v e r y  f i n e  m. brown ( s o i l ? )  

under moss; h i g h  i n  o rgan ics .  

Paul A. Hawkins & Associates Ltd. 



87-040 - Slow, low t o  moderate g rad ien t ;  under moss beh ind  boulder;  1.0 

- 1.5 m across; h i g h  i n  o rgan ics .  

87-043 - Low t o  moderate grad ient ;  dry stream beds; b l a c k  s i l t ;  t rapped 

beh ind  boulder .  

87-045 - Low grad ien t ,  slow t o  moderate v e l o c i t y ;  1 .5  - 2.0 m across; 

< 5 cm deep; ba r  i n  creek, 

87-048 - Moderate g rad ien t ,  moderate v e l o c i t y ;  1.5 m t o  2.0 m across; 

v a r i a b l e  depth t o  30 cm; n e x t  t o  bank beh ind  bou lders .  

87-051 - Smal l ,  low angle, low v e l o c i t y ;  beh ind  bou lde r  mid-stream; 

C ! h i g h  i n  organics; approx. 1 .0  - 1.5 rn across; v a r i a b l e  depth 

t o  10 cm. 

87-053 - Dry  creek; moderate t o  s teep g rad ien t ;  beh ind  b o u l d e r  

mid-stream; some organ ic  contaminat ion.  

87-057 - Moderate grad ient ;  f a s t  v e l o c i t y ;  beh ind  bou lde r  mid-stream; 

approx. 1.5 m across; v a r i a b l e  t o  10 cm. 

87-058 - Gent le  t o  moderate g rad ien t ;  l i g h t  f low; n e x t  t o  bank; approx. 

87-069 - Smal l  f low; low grad ien t ;  some o rgan i cs  i n  sediment. 
i \ 

" ' 2  
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0 87-070 - H igh  v e l o c i t y ;  low g rad ien t ;  sand b a r  mid-stream; w e l l  so r ted .  

87-071 - Small f low; h i g h  g rad ien t ;  p o o r l y  s o r t e d  w i t h  organics ;  beh ind  

bou lder .  

87-072 - Below l a r g e  bou lder  i n  main stream; h i g h  g rad ien t ;  smal l  f low;  

p o o r l y  sor ted.  

87-073 - Eas t  bank o f  creek; moderate g rad ien t ;  sma l l  f low; medium 

s o r t i n g  and some organ ics .  

87-074 - H igh  g rad ien t ;  smal l  flow; beh ind  b o u l d e r  i n  main stream; 

p o o r l y  sor ted.  
/ ' \  

\ 7 

87-075 - Moderate g rad ien t ;  medium flow; t r apped  i n  mid-stream beh ind  

dead f a l l ;  medium s o r t i n g .  

87-076 - H igh  g rad ien t ;  moderate f low;  under l a r g e  b o u l d e r  i n  main 

stream; medium s o r t i n g .  

87-077 - High  g rad ien t ;  moderate flow; i n  west  bank; moderate so r t i ng ;  

some organics .  

87-078 - H igh  g rad ien t ;  slow; beh ind  b o u l d e r  i n  main stream; medium 

s o r t i n g .  

f '  
k.JJ 

87-079 - Medium grad ien t ;  f as t ;  sand b a r  i n  mid-stream; w e l l  so r ted .  

Paul A. Hawkins & Associates Ltd. 
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87-080 - High gradient;  small f l o w ;  behind boulder  i n  main stream; 

medi urn s o r t i  ng . 

87-081 - High gradient;  small flow; main stream amongst boulders; 

p o o r l y  sorted. 

87-082 - Moderate gradient;  fast ;  sand bar  i n  mid-stream; w e l l  sorted; 

m i  no r  organics. 

87-083 - Moderate gradient ;  fast ;  west bank o f  main stream; w e l l  

sorted; some organics. 

87-084 - High gradient;  moderate f low; behind bou lder  i n  main stream; 
," 
L - 

\ / w e l l  sorted. 

87-088 - Turbulent;  moderate t o  h igh  gradient ;  f i n e  we1 1-sor ted sand; 

behind boulder i n  nor theast  bank; 2.5 t o  4.0 m across; 

v a r i a b l e  depth t o  0.5 m. 

87-089 - Turbulent;  moderate t o  h i g h  gradient ;  3.0 t o  4.0 m across; 

v a r i a b l e  depth t o  50 cm; behind boulders nex t  t o  bank. Cebuck 

Creek. 

87-090 - R i g h t  consequent stream t o  Cebuck; moderate t o  h i g h  gradient;  

f a s t  flow; 2.5 - 3.0 m across; l e s s  than 15 cm deep; i n  roo ts  

below stream bank. 

Paul A. Hawkins & Associates Ltd. 



87-092 - Low gradient ;  f a s t  ve loc i ty ;  3 t o  3 .5  m across ;  v a r i a b l e  depth 

t o  50 cm; behind boulder in  f lood 1 eve1 . 

87-094 - Toe of g l a c i e r  i n  dry stream beds; high g rad ien t ;  t rapped 

amongst boulders.  

87-096 - Cebuck Creek near mouth of canyon; f a s t  t o  t u rbu len t ;  low 

gradien t ;  p-m s o r t ;  4.0 - 5.0 m across ;  v a r i a b l e  depth t o  60 

t o  70 cm. 

87-107 - Confluence 5 th  l i n e  Glac i e r  Creek a t  Snippaker Creek; f a s t  t o  

t u rbu len t ;  low gradient ;  5.0 - 6.0 m ac ros s ;  v a r i a b l e  depth up 

t o  approx. 50 cm; amongst boulders  on a mid-stream bar .  
i 1 
\ 

87-108 - In wide f lood  a r e a  of South Pine G l a c i e r  Creek; t u rbu len t ;  low 

gradien t ;  3.0 - 4.0 m across ;  v a r i a b l e  depth  up t o  approx. 

50 cm; amongst boulders  i n  f lood  l eve l  a r e a .  

87-110 - A t  t o e  of g l a c i e r ;  in  f lood  l eve l  behind boulder;  3.5 - 4.0 m 

across ;  v a r i a b l e  depth t o  approx. 50 cm; tu rbu len t ;  low 

g rad ien t .  

87-121 - Steep  gradien t ;  low ve loc i ty ;  2 .0 - 2 .5  m ac ros s ;  v a r i a b l e  

depth t o  < 10 cm; behind boulder  a t  f l ood  l eve l  a r ea .  

87-122 - Steep  gradien t ;  d r i e d  c reek  bed; amongst boulders;  3 .0 - 3.5 m 
l 
k-) wide. 

Paul A. Hawkins & Associates Ltd. 



r3 87-123 - High gradient ;  turbulent ;  behind boulder;  h igh  content  o f  

coarse mater ia l ;  1.5 - 2.0 m across. 

87-124 - High gradient;  turbulent ;  behind boulder; h igh  content  o f  

coarse; 1.0 - 1.5 m across. 

87-125 - Moderate gradient;  small stream; i n  south bank behind 

boulders; l ess  than 1.0 m across. 

87-126 - Low gradient;  near confluence w i t h  Snippaker Creek; d r i e d  

creek bed (approx. 3.0 - 3.5 m across); t rapped amongst 

dead fa l l .  

/" 
t, 87-127 - High gradient;  tu rbu len t ;  t rapped amongst boulders i n  f l o o d  

l e v e l  creek bed. 

87-128 - Low gradient ;  f as t  t o  t u rbu len t ;  behind boulders i n  bar; 

approx. 4.0 - 4.5 m across; v a r i a b l e  depth t o  approx. 50 cm. 

87-129 - Low gradient ;  moderate t o  f a s t  v e l o c i t y ;  behind bou lders  i n  

f l o o d  l e v e l  creek bed; approx. 2.0 - 2.5 m across. 

87-130 - Snippaker Creek; low t o  moderate gradient ;  f a s t  t o  t u rbu len t ;  

approx. 3.0 m across; on b a r  i n  f l o o d  l e v e l  creek bed. 

87-131 - High gradient;  turbulent ;  amongst boulders i n  f l o o d  l e v e l  b_j 
creek; eas t  bank t r i b u t a r y  o f  Snippaker n o r t h  o f  J u l i a n  Lake. 

Paul A. Hawkins & Associates Ltd. 



87-132 - High gradient;  slow; behind boulders; coarse sample; 0.5 - 
1.0 m across. 

87-133 - High gradient;  tu rbu len t ;  up t o  10 m wide; n o r t h  bank amongst 

boulders. 

87-134 - Moderate t o  h igh  gradient ;  slow t o  moderate v e l o c i t y ;  i n  roo ts  

below stream bank. 

87-135 - Moderate gradient;  fas t ;  approx. 3.0 m wide; c u t  bank on no r th  

s ide.  

87-136 - Low gradient;  moderate ve loc i t y ;  approx. 4.0 m across; trapped 
/ '\ 

t amongst boulders on mid-stream bar .  

87-137 - High gradient;  mod. v e l o c i t y ;  behind bou lders  i n  g l a c i a l  

outwash area; coarse s i l t .  

87-138 - High gradient;  tu rbu len t ;  amongst bou lders  i n  f l o o d  l e v e l  

creek bed; approx. 1.5 - 2.0 m across. 

87-139 - High gradient;  base o f  massive c l i f f s ;  behind boulders i n  

f l o o d  l e v e l  creek bed. 

87-140 - Nor th  s ide King Creek; h i g h  gradient ;  base o f  c l i f f s ;  behind 

boulder; coarse s i l t ;  approx. 4.0 m wide. 

Paul A. Hawkins & Associates Ltd. 



0 87-141 - D r i e d  creek on south s ide o f  King Creek; h igh  grad ient ;  behind 

boulders.  - 
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SAHPLE I A g Au 
P P 1  P P ~  

AX -87- 148 .9 110 
CB -87- 085 .6 50 
CB -87- 086 .6 45 
CB -87- 087 nd nd 
CB -87- 091 .5 25 

C8 -87- 097A .4 15 
CB -87- 0978 .5 nd 
CB -87- 097C .5 410 
CB -87- 097D .8 650 
CB -87- 09701 1.1 50 

CB -87- 09791-92 .6 5 
CB -87- 09782 .2 nd 
C8 -87- 097P3 .a ~ B O / J ~ ~ O  

CB -87- 098 nd 20 
EL -87- 067 nd 10 

f '\ 

K ; FL -87- 039 .2 nd 

FL -87- 041 . 3  nd 
FL -87- 042 .5 nd 
FL -87- 0450 nd nd 
FL -87- 046 n d  nd 

FL -87- 047 .2 10 
FL -87- 049A .2 nd 
FL -87- 0498 nd 55 
FL -87- 049C nd 10 
HE -87- 095A .1 nd 

HE -87- 099 .3 nd 
HE -87- LOO . 3  20 
HE -87- 101 . 3  5 
HE -87- 102 .3 nd 
HE -87- 103 nd nd 

HE -87- 104 nd 15 
HE -87- 105 .4 nd 
HE -87- 116 3.0 n 
HE -87- 118 .9 10 
HE -87- 120 .6 40 

HE -87- 121 .1 nd 
HE -87- 123 nd nd 
HE -87- 124 .2 nd 
HE -87- 125 nd nd 

DETECTION LIHIT 0.1 5 
nd = none detected -- = not analysed is = insufficient sample 
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SAUPLE t Ag Au 
P P I  P P ~  

HE -87- 127 nd nd 
HE -87- 135 .2  nd 
HH -87- 050 nd nd 
HU -87- 052 . 2  nd 
HU -87- 054 nd nd 

DETECTION L I H I T  0.1 5 
nd = none detected -- = not analysed is  = i n s u f f i c i e n t  sarple 

I 
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SAHPLE t 

DETECTION LIKIT  
nd = none detected -- 
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SAXPLE I Cu Ag Au 
PP' PPfi P P ~  

87- 141A - - .2 30  
87- 14iB -- .? 15 
87- 146A -- . 2  25 

HE -87- 0958 - - nd 10  
HE -87- 106 -- . 4  nd 

PAGE 1 Of 1 
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December 10th .  1987 

TO: Pdu 1 Hawk I n s  
PAUL A. HAWK 1 NS & ASSOC. 
300 - 4 4 1  5 t h  Avanue 
Ca I g a r y ,  A l t a .  T2P 8T8 

FROM; Vwngeocham Lab  L  i m i  t a d  
1521 Pembar ton  Avenue 
N o r t h  Vancouver,  B r l t l s h  Co lumb ia  
V7P 253 

SUBJECT: Anr l y t  i ca 1 pEoccdu re  used  t o  d e t a r m l n e  Aqua Reg i a  
s o l u b l e  g o l d  In  geochemical samptas .  

1. M e t h o d  of Sample P r e p a r a t  I o n  

(a )  Oeachemlcs l s o l  I ,  s l  l t  o r  r o c k  s a m p l e s  w a r e  r e c a l v e d  a t  
f ,\ 
i .  t h e  l a b o r a t o r y  In h l g h  w e t - s t r e n g t h ,  In x 6 " ,  K r a f t  

i p a p e r  bags.  Rock  samp les  w o u l d  be r a c e l v e d  in  p o l y  o r e  
bags .  

(b)  O r l a d  s o l 1  and s i l t  samp les  were s l f t e d  by  hand u s l n g  
a n  8' d i a m e t e r ,  80-mesh, s t a  In l a s s  s taa  l s i e v e .  The 
p l u s  80-mesh f r a c t i o n  was r e j e c t e d .  The m l n u s  80-mesh 
f r a c t l o n  was t r a n s f e r r e d  I n t o  a new bag  for aubssquen t  
ana iysea .  

( c )  D r i e d  r o c k  samples ware  c r u s h e d  u s i n g  a j a w  c r u s h e r  a n d  
p u l v a r i r e d  t o  100-mesh o r  f i n e r  by  u s i n g  a d i s c  m i l l .  
The  p u l v e r l x e d  samp l c s  were t h e n  p u t  i n  a new bag f o r  
subsequent a n a l y s e s .  

2. Met.h& of D l g a s t  i o n  

(a) 5 . 0 0  t o  10.00 grams o f  t h e  m l n u s  80-mesh p o r t i o n  o f  t h e  
samp ias  w e r e  used.  Samples w e r e  w e i g h e d  au t  using a n  
e l e c t r o n t c  m i c r o - b a l a n c e  and  d e p o s i t e d  i n t o  beake rs .  

(b )  U s i n g  a 2 0 m l  s o l u t l o n  a f  Aqua R e g i a  C3:1 s o l u t l o n  o f  
HCI t o  HNO3) ,  t a c h  sample  was v l g o r o u s l y  d l g e s t e d  o v e r  
a  h o t  p l a t e .  

61 Cc) f h e  d l g e s t a d  samp l a s  w e r e  f i l t e r a d  a n d  t h e  washed pu I p s  
were  d i s c a r d e d .  The  9 l l t r s t n  w a s  t h e n  r e d u c e d  In 
vo lume t o  a b o u t  5 m l .  
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[ d )  Au complex i o n s  wmre t h e n  e x t r a c t e d  i n t o  a d l - i a o b u t y l  
k e t o n e  and thiourea medium ( A n i o n  exchange l l q u l d s  
n A l l q u o t  336").  

( e l  S s p a r a t o r y  f u n n e l s  w e r e  u s e d  t o  s e p a r a t e  t h e  o r g a n i c  
l a y e r .  

Thn d a t a o t i a n  a f  Au was p c r f o r m r d  w i t h  a T e e h t r a n  madel  A A 5  
A t o m i c  A b s o r p t i o n  $ p s c t r o p h o t o m e t e r  w l t h  a  g o l d  h a l l o w  
c a t h o d e  lamp, Tha r e s u l t s  were r e a d  o u t  o n t o  a s t r i p  c h a r t  
r e c o r d e r .  A hyd rogen  lamp was used t o  c o r r e c t  any 
b a c k g r o u n d  i n t e r f e r e n c e s .  The g o l d  va lues,  In  p a r t s  p e r  
b i l l l o n ,  w e r a  c a l c u l a t e d  by  aompar i ng  t h e m  w l t h  a s e t  of 
go  I d  s t a n d a r d s .  

' 3  4.  A n a l y s t s  
r. / 

The a n a l y s e s  wera s u p e r v l s s d  o r  d e t e r m i n e d  by M r .  Conway 
Chun o r  Mr .  Eddie Tang and  h l s  l a b o r a t o r y  s t a f f .  

Eddl  e Tang 
VANOEOCHEM LAB L IM ITEO 
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December 1 0 t h .  1987 

TO: P a u l  Hawkfns 
PAUL A. HAWK I N8 & A93OC.  
300 - 4 4 4  5 t h  Avenue 
Ca I g a r y ,  A l t a ,  T2P 218 

FROM: Vangtochem t a b  L i m i t e d  
1581 Pernberton Avenue 
N o r t h  Vancouver,  B r l t l r h  Co lumbla  
VfP 283 

SUBJECT; Ana l y t  i ca l p r o c e d u r e  used t o  d e t e r m i n e  g o  l d  and  s I l v e r  
by f I r e  assay method  a n d  d a t e c t  by  g r e v I m a t r y  In 
geological samples.  

1 .  M e t h o d  a Sam0 l a  P r e p a r @ . t  l on 
0eochemlca l s o l  I ,  s i  It o r  r o c k  ramplas were  r e c e i v e d  a t  
t h a  l a b o r a t o r y  i n  h l g h  w e t - s t r e n g t h ,  In x 6 " ,  K r a f t  
p a p e r  bags. Rock namples  w o u l d  be r e c e i v e d  In  p a  l y  o r e  
bags.  

D r i e d  s o i l  and  s i l t  ramplas were  s l f t e d  by hand u s l n g  
an 6" d iame te r ,  80dmash, s t a i n  l e s s  s t e e l  s l a v e .  The 
p l u s  00-mesh f r a c t i o n  was r e j e c t e d .  The  minus 80-mesh 
f r a c t l o n  was t r a n s f e r r e d  l n t o  a new bag f o r  subsequent  
ana l y s e s .  

D r l c d  r o c k  samples  were  c r u s h e d  u s l n g  e j a w  c r u s h e r  and  
p u l v e r l z e d  t o  100-mesh o r  f l n a r  by u s l n g  a  d l s c  m i  l I .  
The p u l v e r l z e d  samples  were t h a n  p u t  In  8 new bag f a r  
~ub%eqU8i' I t  ana lyaes. 

2. M e t h o d  of E x t r a c t i o n  

( a )  1/2 Assay t o n n e  (14.b89 grams) o f  t h e  p u l p  samples  were 
used. S a m p l e s  were  we ighed  o u t  u s i n g  a  t o p - l o a d l n g  
ba l a n c e  and d e p o s i t e d  l n t o  i n d l v l  dua l f us l  on p o t s .  

(b )  A f l u x  o f  i l t h a r g e ,  s o d a  ash, s l  l l c a ,  bo rax ,  and, 
e l t h e r  f l o u r  o r  p o t a s s i u m  n l t r l t e  i s  added. The 
s a m p l e s  a r e  t h e n  f u s e d  a t  1900 d e g r e e s  F a r a n h l t v t  t o  
f o r m  a l ead  " b u t t o n n .  

The g o l d  and s l  l v e r  1s e x t r a c t e d  by cupe l l e t  i o n  a n d  
w e i g h e d  a s  a s l n g l e  bead. The g o l d  I s  t h e n  p a r t e d  w i t h  

I 

- 
- 
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d i  l u t a d  n i t r i a  a c i d .  

( d )  The g o l d  bead i s  r e t a i n e d  f o r  subsequent measurement. 

3.  M e t h o d  of De tec t  ion 
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EXPENDITURE STATEMENT 

CANDORADA STEWART PROPERTIES 

Field Expenditures 

Professional Services 
Technical Services  rafting & ~yping) 
Travel Expenses 
Operating ~xpenses(~oom & ~oard) 
Technical Data 
Reproduction 
Field Equipment and Supplies 
Transportation 
Equipment Rental 
Communication 

Sub - Total 

Prorated Field Expenses 

Helicopter Charter 
Assays 

Total Expenditures 

Analyical Costs 
Rocks @ $ 1 2 . 5 0  
Silts @ $8.35  

Paul A. Hawkins & Associates 

Averaged Hourly Rate for Helicopter 
$23 ,063 .00  + 4 3  = 6 0 6 . 1 3  

Averaged Per Manday Field Costs (All Up) 
$55 ,432 .09  + 29  = $ 1 9 1 1 . 4 5  
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Paul A. Hawkins, P.Eng., Principal 

Owen Cullingham, P.Geol., Geologist 

Paul Jurcic, M.Sc., Geologist 

Paul A. Hawkins & Associates 














