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SUMMARY AND RECOMMENDATIONS 

Gold mineralization was first discovered about 1931 at the Rambler Vein, 

which is adjacent to the Antoniuk deposit. A geochemical survey in 1974 led to 

discovery of the Antoniuk mineralization, which was drilled in 1975, 1981 and 

1986, and bulldozer trenched in 1985. This data was used by E.S. Holt, P.Eng, 

in September, 1986 to calculate ore reserves based on preliminary open pit 

designs. The 1987 program, discussed in this report, consisted of 1200 m of 

bulldozer trenching and two excavator test pits. The program was managed by 

Archer, Cathro & Associates (1981) Limited on behalf of Big Creek Resources 

Ltd., which has optioned the property from Discovery Mines Ltd. 

The 1987 bulldozer trenches were designed to obtain geological 

information. Exposures in the trenches showed that gold mineralization seems 

controlled by northeast-trending structures which are offset in a complex 

fashion by later northwest-trending faults. The trenches were oriented 

perpendicular to the drill sections used to calculate ore reserves and the 

assay results do not alter these reserves significantly, except one additional 

block of ore was discovered in a previously unexplored area. This has 

increased the ore tonnage and improved the stripping ratio slightly. 

The excavator test pits were intended to investigate the presence of 

surface supergene enrichment which may effect the metallurgical properties of 

surface mineralization, as well as the gold content. Metallurgical testing of 

samples from these pits was inconclusive because the gold appears to be present 

in coarse, free form and assay 

show that the average grade of 

higher than indicated by drill 

ing of samples was inconsistent. Assaying did 

the surface material in one pit is at least 9% 

core of the same material. The other pit, sited 



in much lower grade material, had an average grade 8% lower than the equivalent 

core. The net effect was to increase the grade of the ore reserves slightly. 

The Antoniuk ore reserves, using Holt's data and amended by the 1987 

results, are as follows: 

Drill indicated, undiluted, open pit mineable reserves: 

( A )  Using a 0.5 g/t (0.015 opt) gold cutoff 

Grade Cumulative 
Tonnes d t  Gold - gm 

Category ITons) (opt) (02s) 

OXIDE 2,783,900 1.040 2,895,000 
(3,039,000) ( .030) (92,000) 

SULPHIDE 1,093,600 1.500 1,640,000 
(1,194,000) (.044) (52,000) 

COMBINED 3,877,900 1.160 4,498,000 
(4,234,000) (0.34) ( 143,000) 

(B) Using a 0.7 g/t (0.020 opt) gold cutoff 

OXIDE 2,054,400 1.200 2,465,000 
(2,243,000) ( .035) (79,000) 

SULPHIDE 1,068,000 1.520 1,623,000 
(1,166,000) (.044) (52,000) 

COMBINED 3,123,000 1.310 4,091,000 
(3,409,000) (.038) (130,000) 

Waste 
Tonnes Waste/Ore 
(Tons) Ratio 

In addition to these drill indicated reserves, the property contains 

inferred reserves of 1,135,000 tonnes that 1 ie within the proposed pit out1 ines. 

Exploration potential also exists for additional oxide mineralization 

peripheral to the proposed pit and for a substantial tonnage of sulphide 

mineralization below the drill indicated reserves. 

During 1987, metallurgical studies and a preliminary feasibility study on 

the Antoniuk deposit were completed by Witteck Development, Inc. of 

Mississauga, Ontario. These studies, which were funded by the Canadian Centre 

for Mines and Energy Technology (CANMET), are the result of sampling and 

testing conducted during 1985 and 1986. 



The i n i t i a l  m e t a l l u r g i c a l  s tud ies  i n d i c a t e  t h a t  cyanide heap leaching 

would r e q u i r e  about 2.0 kg/tonne o f  cyanide and 3.9 kg/tonne o f  l ime  t o  achieve 

optimum l e a c h a b i l i t y  f o r  ma te r i a l  crushed t o  minus 4.0 cm. Oxidized mater ia l  

has a  leachable recovery ranging from 44% (due t o  coarse go ld  p a r t i c l e s  

r e q u i r i n g  a  longer leach t ime) t o  95% wh i l e  unoxidized ma te r ia l  has a  recovery 

o f  40 t o  60%. Witteck p r e d i c t s  an o v e r a l l  recovery f o r  t he  depos i t  o f  75%. 

The f e a s i b i l i t y  study i n d i c a t e s  tha t ,  w h i l e  the Antoniuk depos i t  i s  n o t  

economic a t  the  present  t ime, cond i t i ons  need change on l y  marg ina l l y  t o  make i t  

a p r o f i t a b l e  venture. The r e p o r t  recommends t h a t  t o  improve the  economics 

the re  should be: 

1. exp lo ra t i on  t o  upgrade the  "possib le"  reserves t o  " d r i l l  ind ica ted"  and 

i d e n t i f y  add i t i ona l  reserves. Th is  would reduce min ing costs through 

economy o f  scale, and may improve ore grade; 

2. s tud ies  t o  opt imize the  p i t  l o c a t i o n  t o  reduce min ing costs;  

3. f u r t h e r  me ta l l u rg i ca l  t e s t i n g  t o  lower reagent consumption; and, 

4. t e s t  min ing t o  c a l c u l a t e  the  optimum mining parameters. 

The f e a s i b i l i t y  o f  t e s t  min ing 80,000 tonnes from the  Antoniuk deposi t  has 

been repor ted  separately.  

Fur ther  exp lo ra t i on  should be d i r e c t e d  toward these ob jec t i ves :  

1. cont inue sampling w i t h i n  the  main Antoniuk deposi t  t o  i d e n t i f y  and 

increase the i nd i ca ted  reserves. This  w i l l  r equ i re  150 hours o f  bu l ldozer  

t rench ing  and 1500 m o f  d r i l l i n g  i n  17 sho r t  holes, a t  a  budgeted cos t  o f  

$25O,OOO; 

2. cont inue t e s t  p i t t i n g  t o  determine the accuracy o f  d r i l l  ho le  assays o f  

sur face ma te r ia l .  Th is  w i l l  r equ i re  200 hours o f  excavator t rench ing  a t  a  

budgeted cos t  o f  $50,000; and, 



3. sample areas peripheral to the known reserves, in particular around the 

Theodore Vein and to the south and southeast of the main deposit. This 

will require 150 hours of bulldozer trenching at a budgeted cost of 

$50,000. 

Opportunities for acquiring or developing additional reserves of similar 

mineralization in close proximity to the Antoniuk Property should be 

aggressively pursued. 

Respectfully submitted, 

ARCHER, CATHRO & ASSOCIATES (1981) LIMITED 

C.A. Main, B.Sc. 



INTRODUCTION 

The Antoniuk Property  covers an ox id ized heap leach go ld  t a r g e t  t h a t  was 

acqui red by Archer, Cathro & Associates (1981) L im i ted  by op t i on  and s tak ing  i n  

March, 1985. The opt ion  was assigned t o  B ig  Creek Resources Ltd.  ( f o rmer l y  

Nordac Min ing Corporat ion) and was explored w i t h  t renching,  d r i l l  sampling and 

p r e l i m i n a r y  me ta l l u rg i ca l  t e s t i n g  l a t e r  i n  the year i n  a j o i n t  venture w i t h  

Permian Resources Ltd. A program o f  g r i d  diamond d r i l l i n g  i n  1986 served as 

the  bas i s  f o r  mineral reserve c a l c u l a t i o n s  and t o  p rov ide  samples f o r  

m e t a l l u r g i c a l  t es t i ng .  Permian p resen t l y  owns some 25% o f  the  Discovery op t i on  

b u t  i s  being d i l u t e d  a t  t he  r a t e  o f  1% per $7,000 o f  expenditure. I n  1987, B ig  

Creek Resources Ltd. formed B i g  Creek J o i n t  Venture (BCJV) w i t h  Rexford 

Minera ls  Ltd.  t o  cont inue development. The 1987 program, which cos t  

approximately $45,000, cons is ted  o f  b u l l  dozer t rench ing  and excavator t e s t  

p i t t i n g .  It was planned and managed by Archer, Cathro & Associates (1981) 

L im i ted  w i t h  C.A. Main as p r o j e c t  manager. Geologis t  J.L. Duke mapped the 

trenches and F. Anderson sampled and mapped the excavator p i t s .  

PROPERTY 

The Antoniuk Property  cons i s t s  o f  four teen surveyed and leased claims he ld  

under an op t ion  agreement and amending agreements dated March 12, 1985 and 

September 10, 1987, respec t i ve l y ,  w i t h  Discovery Mines Ltd.  o f  Toronto, Ontar io  

and 38 ad jo in ing  mineral c la ims which were acquired by s t a k i n g  dur ing  1985 and 

1986 and are p a r t  o f  the  same agreements. Claim d e t a i l s  a re  l i s t e d  below. 



Name - Number 

Surveyed and Leased Claims 

Mayf 1 ower 1 
Baker 1 
Connie 1 
Jim 1 
Donalda 1-9 9 
Donalda 13 - 1 

14 

Mineral Claims 

Nat 1-29 29 
Nat 30F-33F 4 
Peggy 1 1 
Peggy 2F-4F 3 
Peggy 5F - 1 

3 8 

Lease/Grant Number Expiry Date 

March 19, 2001 
March 19, 2001 
March 19, 2001 
March 19, 2001 
March 19, 2001 
March 19, 2001 

June 5, 1988* 
August 12, 1988* 
July 14, 1988* 
July 14, 1988* 
September 19, 1988* 

"Assessment will be filed to extend these dates to spring, 1993. 

LOCATION AND ACCESS 

The Antoniuk Property is situated on Mt. Freegold, which lies at the 

southeast end of the Dawson Range (see Figures 1 to 3 on the following pages 

65 km by all-weather road northwest of Carmacks, Yukon. It is located at 

latitude 62'16'N and longitude 137O06'W within NTS claim sheet 1151/6. 

The 1987 program was conducted from a permanent campsite situated 700 m 

east of the former LaForma Mine and 900 m west of the Carmacks Road turnoff. 

Travel between camp and the deposit was by means of four-wheel drive vehicle. 
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PHYSIOGRAPHY AND GEOMORPHOLOGY 

The Antoniuk Property lies on the east side of Mt. Freegold covering a 

broad, gentle sloping ridge separating Seymour Creek to the south and Stoddart 

Creek to the north. Seymour Creek has cut a deep V-shaped valley and the 

south-facing part of the property adjacent to Seymour Creek is much steeper 

than the rest of the property, with slopes locally exceeding 30'. Local 

elevations range from 850 m on the floor of Seymour Creek Valley to 1300 m on 

the crest of the ridge. Vegetation ranges from spruce and poplar trees on 

south- and east-facing hills to stunted black spruce and thick moss on north- 

and west-facing slopes. 

Soil profiles typically include 1 to 10 cm of "A" horizon organics, 0 to 

100 cm of volcanic ash, 5 to 50 cm of "B" horizon soil and 100 to 300 cm of "C" 

horizon soil over deeply weathered bedrock. Glacial and fluvial deposits are 

rare except on the floor of Seymour Valley. Permafrost is extensive, 

particularly on north- and west-facing slopes. Outcrop and talus is restricted 

to ridge crests and steep southeast-facing slopes. 

HISTORY AND PREVIOUS WORK 

The Antoniuk Property has a long work history extending back to the 

discovery of the Rambler Vein in 1931 by Afe Brown and George Fairclough during 

the staking rush triggered by the discovery of gold on BCJV1s nearby Goldstar 

property. After the initial claims lapsed, they were restaked as the Mayflower 

and Donalda claims in November, 1939. The G-3 Vein, located 800 m west of the 

Antoniuk deposit, was also located in 1931 and was developed as the LaForma 

Mine, which was in production briefly in 1939 and 1965. 



Exploration on the Rambler Vein between 1931 and 1974 was directed toward 

gold-bearing quartz veins resembling the 6-3 Vein. It included four adits 

between 7 to 45 m long, ten diamond drill holes (+300 rn) and approximately 

fifty hand trenches and forty bulldozer trenches to bedrock. This early 

exploration gave disappointing results. 

Commencing in 1965, Discovery Mines performed mapping of the property in 

conjunction with development of the LaForma Mine. A geochemical sampling 

program was conducted over the claims in 1974 under the direction of Terry 

Antoniuk which outlined a strong soil gold-arsenic anomaly extending about 

500 by 300 m. This survey outlined poorly exposed porphyritic and brecciated 

intrusive rocks containing low grade gold mineralization, now called the 

Antoniuk deposit. Subsequent exploration included further detailed mapping and 

soil sampling, geophysical surveys, ten diamond drill holes (1393 m) in 1975, 

and ten diamond drill holes (1193 m) in 1981. The 1981 work, which was managed 

by Archer, Cathro, was financed by Arctic Red Resources Corp. under a brief 

option and performed in conjunction with a larger exploration program that 

covered the remainder of Discovery Mines' claims on Mt. Freegold, including the 

LaForrna Mine. Arctic Red's interest in the Antoniuk portion of the option was 

terminated in 1982. 

In 1985, the Antoniuk Property was optioned by Archer, Cathro and assigned 

to Big Creek Resources and Permian Resources. Later that year, a program of 

systematic bulldozer trenching provided bedrock exposure for rock sampling and 

mapping. About 4950 m of trench length was excavated within an area 

approximately 1300 rn long by 400 m wide. Some 1050 channel samples were 

collected at 4.6 m intervals and eight rotary percussion holes (607 m) were 

drilled within four of the better grade zones outlined by trenching. 



Preliminary metallurgical testing was undertaken in 1985. Initial column 

leach tests were performed on surface material and rotary percussion drill 

cuttings by Coastech Research Inc., North Vancouver, followed by metallurgical 

and engineering studies later in the year by Witteck Development Inc., 

Mississauga, Ontario. The 1985 field work was summarized in two reports by 

R.J. Cathro and J.T. Dennett, dated December 20, 1985 and February, 1986. 

In 1986, 22 NQ and 2 HQ holes were drilled under contract by E. Caron 

Diamond Drilling Ltd. of Whitehorse to systematically test the mineralized area 

out1 ined by previous bulldozer trenching. Two of the initial holes were 

drilled with a vertical orientation but fracturing in the core was found to be 

steeply dipping and the remaining 20 NQ holes were drilled at -50' toward grid 

west, at azimuth 320°, usually to depths of 91 m. Two vertical HQ holes were 

drilled to 61 m to provide material for metallurgical testing of oxidized, 

partially oxidized, and unoxidized mineralization by Witteck. The 1986 field 

work is described in a report by R.J. Cathro and C.A. Main dated November, 

1986. Reports on all metallurgical work by Witteck were received in late 

spring, 1986 (Phase One) and March, 1987 (Phase Two). 



1987 PROGRAM 

I n  1987, two bu l ldozer  trenches were c u t  f o r  geo log ica l  purposes and two 

excavator p i t s  were c u t  t o  t e s t  f o r  supergene sur face enrichment. The p i t s  

were s i t u a t e d  adjacent t o  v e r t i c a l  1986 HQ diamond d r i l l  ho les which had 

produced the  mater ia l  f o r  m e t a l l u r g i c a l  t e s t i n g  by Wit teck.  The bu l ldozer  

trenches were o r i en ted  no r theas te r l y ,  perpendicular  t o  prev ious bu l ldozer  

trenches and diamond d r i l l  sec t ions .  The r e s u l t s  of t h i s  work are  discussed 

below. 

GEOLOGY AND MINERALIZATION 

The geology o f  the Antoniuk depos i t  i s  shown i n  p lan  on Figure A-4 ( i n  

pocket) .  Trenching and d r i l l i n g  has o u t l i n e d  a c rude ly  e l l i p t i c a l ,  p l u g - l i k e  

diatreme o f  h e t e r o l i t h i c  b recc ia ,  t he  o u t l i n e  of which i s  shown on Figures A-4 

and A - 5  ( i n  pocket).  This  b recc ia  body cu ts  an igneous complex near the centre 

o f  a geochemical go1 d-arseni c  s o i  1 anomaly. 

The brecc ia  body i s  composed o f  fragments o f  porphyry, p o r p h y r i t i c  

rhyodaci te,  syen i te  and g ranod io r i t e ,  a l l  o f  which outcrop around the  

diatreme. The brecc ia  i s  i n t e r p r e t e d  as having an i n t r u s i v e ,  subvolcanic 

o r i g i n ,  and i t  i s  roughly coeval w i t h  Mid-Cretaceous Mount Nansen Group 

porphyry dykes and f ine-gra ined i n t r u s i v e  rocks o f  rhyodaci te composit ion t h a t  

a re  common on M t .  Freegold. It i s  noteworthy t h a t  t h i s  i s  the o n l y  such 

b recc ia  body p resen t l y  i d e n t i f i e d  on M t .  Freegold. 

The a x i s  of the brecc ia  body t rends west-northwest roughly p a r a l l e l  t o  

major reg iona l  f a u l t s  such as the Pal F a u l t  and Camp Fau l t ,  which 1 i e  700 and 

900 m t o  the  south. On the  nor theas t  s ide  o f  the brecc ia  body, quar tz  porphyry 



and quar tz- fe ldspar  porphyry dykes are  abundant. They commonly t rend  

nor theast ,  subpara l le l  t o  a  s e r i e s  o f  weak f a u l t s  as w e l l  as the  Rambler Vein, 

which l i e s  j u s t  west o f  the b recc ia  body, and the 6-3 (LaForma) Vein, which 

l i e s  a  f a r t h e r  800 m west. On the  southwest s ide  o f  the  b recc ia  body, 

p o r p h y r i t i c  rocks are uncommon and the  small dykes t h a t  are present  tend t o  

s t r i k e  nor th .  This  suggests t h a t  t he  diatreme may have i n t ruded  along a  zone o f  

s t r u c t u r a l  d i s l o c a t i o n  t h a t  a l s o  exer ted some con t ro l  on the  emplacement o f  the 

porphyry bodies. 

The gold-bearing zones a t  Antoniuk occur w i t h i n  o r  adjacent  t o  the  

diatreme, i n  a l t e r e d  and b recc ia ted  rock t h a t  i s  u s u a l l y  h e t e r o l i t h i c  b u t  

occas iona l l y  homoclastic (porphyry o r  g ranod io r i t e ) .  F rac tu r i ng  i s  pervasive 

a l though no we l l  def ined m ine ra l i zed  ve in  s t ruc tu res  have been recognized. 

Weathering has removed most t races  o f  su lphide m i n e r a l i z a t i o n  from surface 

rocks, l eav ing  on ly  occasional disseminated p y r i t e  and l i m o n i t i c  s ta in ing .  

Minera log ica l  s tud ies  o f  t he  ox ide ma te r ia l  by Wit teck have shown t h a t  go ld  

occurs as f r e e  p a r t i c l e s  w i t h i n  l i m o n i t e  and, hence, probably had an o r i g i n a l  

a f f i n i t y  w i t h  sulphides. Although quar tz  ve ins are n o t  abundant, t h i n  

l i m o n i t i c  f rac tu res  are common and some o f  these conta in  quar tz  o r  carbonate 

v e i n l e t s .  

Wi th in  the unoxidized hypogene zone, the p r i n c i p a l  su lph ide  minera l  i s  

p y r i t e  which occurs both as disseminat ions and w i t h i n  t h i n  quar tz  v e i n l e t s .  

H e t e r o l i t h i c  b recc ia  i s  the  main host,  conta in ing  up t o  3% p y r i t e .  Small 

amounts o f  arsenopyr i te  and t r a c e  amounts o f  cha l copy r i t e  are a l so  present.  

Logs o f  1975 and 1981 d r i l l  holes noted the presence o f  occasional patches o f  

o the r  sulphides, i nc lud ing  s t i b n i t e ,  bo rn i t e ,  galena, spha le r i t e ,  and 



molybdenite. O f  these, b o r n i t e  was the  on l y  sulphide observed i n  1986. S i l v e r  

values increased toward the  southeast end of the brecc ia  body ("Southeast Area" 

on F igure  A-7 f o l l o w i n g  page 20) and may be r e l a t e d  t o  r a r e  occurrences o f  

copper sulphides ( cha lcoc i te  and b o r n i t e )  and s u l f o s a l t s  ( t e t r a h e d r i t e ? ) .  

I n d i v i d u a l  d r i l l  i n t e r s e c t i o n s  from t h i s  area assay up t o  90 g / t  s i l v e r  over 

1.5 m. 

1987 Trench Geology 

The geology and assays from trenches A87-1 and A87-2 are  shown on Figures 

A-4 and A-5. The two 1987 bu l l doze r  trenches were o r i en ted  nor theas ter ly ,  

which i s  perpendicular t o  the  prev ious bu l ldozer  trenches and diamond d r i l l  

sec t ions .  This  o r i e n t a t i o n  was use fu l  as i t  revealed s t r u c t u r e s  and contacts 

which are  subpara l le l  o r  a t  an acute angle t o  the prev ious trenches and hence 

p rev ious l y  poo r l y  exposed. I n  the  1987 trenches, a  system o f  nor theas ter ly -  

and nor thwester ly - t rend ing  f a u l t s  can be seen t o  crosscut  the  Antoniuk depos i t  

i n  a  complex fashion. The n o r t h e a s t e r l y  f a u l t s  appear t o  be r e l a t e d  t o  the  

go ld  m i n e r a l i z a t i o n  i n  t h a t  they a re  more common i n  we l l  m inera l i zed areas o r  

they  bound areas w i t h  b e t t e r  go ld  values. The nor thwester ly  f a u l t s  seem t o  be 

l a t e r  than, and appear t o  o f f s e t ,  t he  e a r l i e r  no r theas te r l y  f a u l t s .  This  

system o f  f a u l t s  s t i l l  r equ i res  f u r t h e r  c l a r i f i c a t i o n ,  e s p e c i a l l y  along the 

south and east  s ide o f  the b recc ia  body. 

Two zones o f  ore grade m i n e r a l i z a t i o n  were in te rcepted by the  trenches. 

I n  Trench A87-1, an i n t e r v a l  o f  55 m graded 1.75 g / t  Au. This  occurs i n  an 

area which had a l ready been i d e n t i f i e d  as having ore o f  t h i s  grade. The r e s t  

o f  the  t rench had lower grades, o f  about the  same value as p red i c ted  by e a r l i e r  

t rench ing .  I n  Trench A87-2, an i n t e r v a l  o f  50 m graded 1.92 g / t  Au. This  



occurs i n  an area which had been p rev ious l y  poo r l y  sampled and where waste had 

been pred ic ted .  The r e s u l t  adds 162,000 tonnes t o  the  ore reserves (and 

reduces the  waste tonnage accord ing ly  w i t h  a  s l i g h t  improvement o f  

waste/ore r a t i o ) .  The balance o f  t he  t rench had low values. 

METALLURGICAL TESTING 

A  m e t a l l u r g i c a l  s tudy o f  t he  Antoniuk deposi t  was f inanced by the Canada 

Centre f o r  Mining and Energy Technology (CANMET), a  branch w i t h i n  the Federal 

Department o f  Energy, Mines and Resources. M e t a l l u r g i c a l  t e s t i n g  was performed 

by Wit teck.  The study was conducted i n  two phases from 1985 t o  1987 on f o u r  

uncrushed bu l k  samples o f  sur face ma te r ia l  weighing a  t o t a l  o f  approximately 

f i v e  tonnes and uncrushed HQ core from two diamond d r i l l  holes. 

Phase One o f  the study cons is ted  o f  a g i t a t e d  leach t e s t s  and l a r g e  scale 

p i l o t  p l a n t  t e s t s  o f  ox id i zed  sur face ma te r ia l  from the f o l l o w i n g  s i t e s :  

Locat ion I n t e r v a l  Sample Name Trench Assay Calc. Head 
( w t )  Ag i ta ted  Bulk Test 

T r  20N 5  m TR20 (835 kg) 2.74 g / t  Au 2 . 2 5 g / t  0 . 6 9 g / t  
T r  24N 10 m TR24 (980 kg) 5.01 g / t  Au 1.67 g / t  1.65 g / t  

The r e s u l t s  o f  the a g i t a t e d  leach t e s t s ,  an i n d i c a t i o n  o f  u l t i m a t e  

recovery, i nd i ca ted  t h a t  99% and 88% o f  the go ld  from Trench 20N and 24N 

samples, respect ive ly ,  could be leached. The more d e f i n i t i v e  bu l k  t e s t s  

conf irmed a  recovery o f  95% i n  15 days from Trench 20N b u t  Trench 24N mater ia l  

o n l y  had recovery up t o  50% w i t h i n  44 days. This  poorer recovery appears t o  be 

due t o  e i t h e r  the coarseness o f  t he  go ld  p a r t i c l e s ,  a  h igh  v a r i a t i o n  o f  grade 

and/or m ine ra l i za t i on  i n  the  sample ma te r ia l ,  or  due t o  minera log ica l  

compl icat ions.  Pe t ro log i ca l  s tud ies  showed t h a t  most o f  t he  go ld  occurs as 

coarse f r e e  p a r t i c l e s  associated w i t h  i r o n  oxides loca ted a long f rac tu res .  



The f i r s t  p a r t  o f  Phase Two consis ted o f  an i n  depth study o f  the 

l e a c h a b i l i t y  o f  a bu lk  sample from a 150 m wide zone of Trench 21N which was 

chosen because t h i s  i n t e r v a l  appeared t o  have an average grade s i m i l a r  t o  t h a t  

c a l c u l a t e d  f o r  the deposi t  as a whole. 

Locat i on Sample Name Trench Assay Calc. Head 

Trench 21N TR21 1.03 g / t  Au 0.77 g / t  Au 

However, the ca l cu la ted  grade o f  the  sample i s  s i g n i f i c a n t l y  lower (0.77 

vs 0.99 g / t  Au) than the average grade of the deposi t  and i t  i s  c e r t a i n l y  n o t  

rep resen ta t i ve  o f  the b e t t e r  grade ma te r ia l  which would be mined i n i t i a l l y .  

The b u l k  sample was s p l i t  i n t o  31  separate samples which were tes ted  by 

a l t e r i n g  va r iab les  i n  a c o n t r o l l e d  fashion.  The r e s u l t s  o f  these tes ts ,  e i g h t  

o f  which were by ag i ta ted  leaching,  e i g h t  by b o t t l e  r o l l  t e s t i n g  and n ine  by 

column heap leaching i nd i ca te :  

1. w h i l e  crushing does n o t  a l t e r  the f i n a l  l e a c h a b i l i t y ,  a crushing t o  minus 

4.0 cm produces the optimum recovery ra te ;  

2. leach e x t r a c t i o n  va r ies  up t o  87% i n  column t e s t s  over 69 days; and, 

3. cyanide consumption can be reduced t o  2.0 kg/tonne by us ing  r e l a t i v e l y  

h igh  l ime q u a n t i t i e s  o f  3.9 kg/tonne. 

The second p a r t  o f  Phase Two consis ted o f  column leach t e s t s  o f  HQ d r i l l  

core from two diamond d r i l l  ho les which had been s i t e d  t o  t e s t  both h igher  

grade ma te r ia l  (Trench 24N) and average t o  low grade ma te r ia l  (Trench l8N).  

Th i s  core contained ma te r ia l  from unoxidized, as we l l  as ox id i zed  ore. The 

r e s u l t s  o f  t h i s  t e s t i n g  are somewhat inconclus ive as no head sample was taken 

f o r  each t e s t  and hence no comparison o f  ca lcu la ted  head grade t o  sampled head 

grade cou ld  be made. Although cyanide consumption was h igh  ( rang ing  from 3.6 



t o  5.1 kg/tonne), Wi t teck cons i d e r s  t h a t  cond i t ions  should improve, as they d i d  

f o r  Trench 21 samples, when the  pH i s  lowered. The recovery from the hypogene 

(su lph ide )  core samples ranged from 28 t o  40% b u t  Wi t teck s ta tes  t h a t  

recover ies  up t o  60% can be expected from the sulphide ore  under min ing 

cond i t ions .  

1987 M e t a l l u r g i c a l  Test P i t s  

The two t e s t  p i t s  were c u t  adjacent  t o  the  two v e r t i c a l  HQ diamond d r i l l  

ho les  on Trenches 24N ( P i t  #1) and 18N ( P i t  #2) used f o r  t he  second p a r t  o f  

Phase Two (described above). The p i t s  were dug t o  a depth o f  8 m, as deep as 

the  excavator could reach. The geology and go ld  content  o f  these p i t s  i s  shown 

i n  p r o f i l e  on Figures A6a and A6b, on the f o l l o w i n g  page. A one metre wide 

zone on the  s ide  o f  each p i t  c l o s e s t  t o  the diamond d r i l l  ho le  was panel 

sampled by chipping approximately 15 kg of outcropping ma te r ia l  from each depth 

i n t e r v a l  o f  one metre, measured from the o r i g i n a l  t rench sur face.  The top one 

sent t o  

1 each 

metre o f  each p i t  consis ted o f  rubb le  and was no t  sampled. Samples were 

Chemex Labs Ltd., North Vancouver, f o r  assaying 

t e s t i n g .  The head grade r e f e r r e d  t o  on the tab 

assayed grade o f  a 500 gm segment o f  the  sample 

t o  100% passing 1.0 cm. The leach grade i s  the 

and b o t t l e  r o l l  cyanide 

l e  o f  assays below i s  the  f i r e  

a f t e r  being jaw crushed twice 

ca l cu la ted  grade o f  a 500 gm 

sample o f  the same mate r ia l  a f t e r  i t  has been b o t t l e  r o l l  leach tes ted  f o r  24 

hours i n  a pH adjusted cyanide s o l u t i o n .  Leach grades o f  over 100% ( i . e .  leach 

grade/head grade) i n d i c a t e  t h a t  go ld  i s  probably present  i n  a coarse form which 

i s  causing sampling problems ( r e s u l t i n g  i n  head grades o f  lower than average 

va lue) .  The r e s u l t s  o f  t h i s  sampling are shown below. 
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PIT A87-#1 LEACH TEST - TRENCH 24N 
(all grades in g/t gold) 

Depth Head Grade Head Grade Leach Grade 
(m (Check assay) 

1-2 1.54 nss 
2-3 8.67 9.94 
3-4 11.66 13.51 
4-5 6.82 9.70 
5-6 3.57 3.91 
6-7 2.85 3.60 
7-8 1.23 1.40 

% Extracted 

60 
113 
109 
142 
155 
153 
206 

nss = not sufficient sample 

Corresponding metallurgical hole (86-24), about 1 m to the north: 

0 to 3.35111 - no sample 
3.35 to 4.57m - <0.01 g/t gold 
4.57 to 5.49m - 0.58 
5.49 to 6.10111 - 0.34 
6.10 to 7.33m - 11.79 
7.33 to 8.30111 - 5.49 
8.30 to 8.84m - 14.98 
8.84 to 10.36111 - 20.26 

These samples present many difficulties in assessment. Although the 

leachability seems to improve downward, most of the results are greater than 

100% and hence unreliable. The grade of the corresponding drill core to a 

depth of 6 m is much lower than the bulk sample and undoubtedly some gold was 

lost in coring this surface material (core recovery from this interval was an 

average of 53%). A recalculation of grade over the interval with comparable 

samples indicates that the core samples have at least a 9% lower grade than the 

bulk samples and hence ore reserves should be increased accordingly. There is 

no evidence to suggest an increase of grade toward surface due to enrichment. 



PIT A87-#2 LEACH TEST - TRENCH 18N 

1 (a1 1 grades in g/t gold) 

Depth Head Grade Leach Grade % Extracted 
(m) 

I Corresponding metallurgical hole (86-21), about 2 m to the south) : 

- 0.27 g/t gold 
- 1.92 
- 0.69 
- 0.24 
- 0.58 
- 5.00 
- 4.46 

1 Again, there is no clear trend to the results. The leachability is highly 

I variable and the best recovery seems to be due to the presence of a small fault 

~ which occurs between 2 and 5 m depth. The grades at the top of the pit and 

I drill hole correspond well but the two samples below 7 m do not, possibly due 

to the variability of mineralization or perhaps because the "top" of the pit 

has not been correlated with the top of the drill hole accurately. A 

comparison of corresponding samples indicates that the ore grade in this area 

should be decreased 8%. Because this result contradicts the increase of 9% 

indicated by Pit A87-1, no attempt was made to systematically alter any ore 

I reserves away from these pits. 



MINERAL INVENTORY 

A1 1 a v a i l a b l e  data was reviewed by E.S. Hol t, P. Eng., who c a l c u l a t e d  the  

f o l l o w i n g  d r i l l  i nd ica ted ,  open p i t t a b l e  reserves. H o l t ' s  September, 1986 

r e p o r t  i s  a t tached as Appendix One which inc ludes  v e r t i c a l  sec t i ons  showing 

Hol t ' s  c a l c u l a t i o n s  (F igures  A-8a t o  A-8f) .  

TABLE 1 
DRILL INDICATED, OPEN PITTABLE RESERVES 

ANTONIUK DEPOSIT - SEPTEMBER, 1986 
E.S. Ho l t ,  P.Eng. 

(Reserves Mod i f i ed  t o  Inc lude 1987 Data) 

(A) Using a 0.5 g / t  (0.015 op t )  go ld  c u t o f f  

Grade Cumulative 
Tonnes g / t  Gold - gm 

Category (Tons) (opt> (ozs)  

OXIDE 2,783,900 1.040 2,895,000 
(3,039,000) ( .030) (92,000) 

SULPHIDE 1,093,600 1.500 1,640,000 
(1,194,000) (.044) (52,000) 

COMB I NED 3,877,900 1.160 4,498,000 
(4,234,000) (0.34) (143,000) 

(B) Using a 0.7 g / t  (0.020 o p t )  go ld  c u t o f f  

OXIDE 2 ,  054, 400 1.200 2,465,000 
(2,243,000) (.035) (79,000) 

SULPHIDE 1,068,000 1.520 1,623,000 
(1,166,000) (.044) (52,000) 

COMBINED 3,123,000 1.310 4,091,000 
(3,409,000) (.038) (130,000) 

Waste 
Tonnes 
(Tons) 

579,000 
(632,000) 

2,405,000 
(2,626,000) 
2,985,000 

(3,258,000) 

l,3O9,OOO 
(l,429,OOO) 
2,430,000 

(2,653,000) 
3,739,000 

(4,082,000) 

Waste/Ore 
Ra t i o  

0.21 

2.20 

0.77 

0.64 

2.28 

1.20 



In his report, Holt classified these reserves as probable (i.e. drill 

indicated) with a significant portion bordering on the proven category. 

Additional sampling and more geological data is required to upgrade the 

probable reserves into a proven (measured) category. This could best be 

achieved through continued bull dozer trenching and selected diamond dri 1 1  ing. 

Holt's calculations were based on assumed specific gravities of 2.4 for 

oxidized material and 2.6 for unoxidized. To ca 

used a preliminary pit design prepared by Archer 

criteria: 

lculate ore/waste ratios, he 

, Cathro within the following 

pit walls were designed to have 6.9 m wide berms, 7.6 m high benches and a 

minimum inclined exit of 6" (a geotechnical study will be required to 

determine if these are optimum parameters); 

an optimization of pit shape with respect to topography was not attempted 

although the designated outlines are considered to be good preliminary 

estimates; 

two separate pits were outlined (called the "West Pit" and "East Pit") and 

each was designed for cutoff grades of both 0.5 and 0.7 g/t. Pit slopes 

were optimized for both configurations; and, 

Archer, Cathro categorized pit material as oxide, transition, or 

unoxidized, based on a visual estimate of the oxidized condition of 

sulphides in drill core. It was assumed that oxide and transition 

material would leach equally well and they were included together in an 

"Oxide Pit". Sulphide material, on the other hand, was included in a 

"Sulphide Pit" and calculated separately. 



FURTHER EXPLORATION 

Adjacent to the drill indicated reserve blocks calculated by Holt, there 

is potential for additional reserves within mineralized zones that have not 

received sufficient drilling to merit inclusion in the drill indicated 

category. The portion within the preliminary pit is considered to be an 

"inferred reserve". The balance outside the pit walls is too poorly sampled at 

this time to be designated as more than a zone of prime exploration potential. 

A simplified compilation showing the location of these inferred reserves and 

potential reserve blocks is presented on Figure A-7 on the following page. 

The following programs of exploration are recommended as follows (in 

order of priority). 

1. Proving of Inferred Reserves 

a) Diamond Drilling 

The highest priority should be assigned to exploration of the inferred 

reserve block which has good potential because it lies so close to 

mineralized zones outlined by drilling. This zone, within the provisional 

pit, has not been drilled and it was therefore designated as waste in 

Hol t's calculations. The 1 imi ted trench sampl ing over this block 

generally carried low values but the terrain is steep and sample quality 

was poor. A breakdown of the inferred reserves by section, with the 

amount of drill ing needed for exploration, is tabulated below: 
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TABLE 2  
INFERRED RESERVES WITHIN PRELIMINARY PIT 

ANTONIUK DEPOSIT 

l t e r e d  t o  de le te  ore found i n  1987) 

Sect ion Tonnes 

TOTAL 1,135,000 

Diamond D r i l l  Holes 
(Number/Length) 

1/40 m (130 f e e t )  
2/160 m (525 f e e t )  
4/290 m (955 f e e t )  
4/400 m (1310 f e e t )  
3/290 m (955 f e e t )  
3/240 m (800 f e e t )  

A  l i s t  o f  the  diamond d r i l l  ho les requ i red  t o  sample these i n f e r r e d  

reserves i s  given i n  Appendix Two. Th is  program i s  budgeted t o  cos t  

$200,000. 

Trenching 

The success o f  the 1987 t rench ing  i nd i ca ted  t h a t  a d d i t i o n a l  t rench ing  

would be usefu l  i n  l o c a t i n g  new ore  reserves and d e f i n i n g  e x i s t i n g  

reserves p a r t i c u l a r l y  a long the  south margin o f  t he  deposi t .  The proposed 

t rench ing  should be o r i en ted  no r theas te r l y  p a r a l l e l  t o  t he  1987 trenches. 

About 2000 m of t rench ing  would requ i re  150 bu l l doze r  hours w i t h  a  

C a t e r p i l l a r  D8 bu l ldozer  w i t h  r i p p e r ,  a t  a  budgeted cos t  o f  $50,000. 

Bul k  Sampl i n g  

The r e s u l t s  of 1987 t e s t  p i t t i n g  were i ncons i s ten t  i n  showing whether 

d r i l l  core samples p r e d i c t  comparable assays t o  l a r g e  b u l k  samples. The bu l k  

samples from P i t  87-1, loca ted  i n  h igh  grade ma te r ia l ,  were s i g n i f i c a n t l y  

h igher  than a  corresponding d r i l l  hole, wh i l e  the assays from P i t  87-2, loca ted  

i n  low grade mater ia l ,  seemed t o  have an opposite r e s u l t .  The s i t u a t i o n  i n  t he  



higher grade material affects the overall ore grades much more than the lower 

grade material. Similar testing should be continued in other areas where there 

is a discrepancy between trench assays and drill hole results. 

Location Average Coincident 
Sect i on Coordinate value (q/t) Drill Hole 

Average 
grade (g/tl 

Less commonly, drill holes gave better gold values than the overlying 
trench samples: 

Holt described the matter of grade variations in his report (page 9) and 

noted that the best quality samples consistently gave the highest values. For 

example, trench assays are generally higher than the HQ drill core assays, 

which tend to be higher, in turn, than NQ drill core assays and assays from 

rotary percussion cuttings. He stated that his calculated reserves are 

possibly biased on the low side because of this grade discrepancy and that 

detailed investigation is warranted. Since Hol t's reserve calculations include 

the lower values as well as the higher values, bulk sampling of the lower 

valued material could improve the calculated grade of some of this near surface 

material. 

The testing of this surface material would require 200 hours of excavator 

work at a budgeted cost of $50,000, which includes some $10,000 of 

metallurgical test work on samples obtained. 



3)  Bul ldozer  Trenchinq - Per iphera l  Exp lora t ion  

As shown on Figure A-7, good exp lo ra t i on  p o t e n t i a l  e x i s t s  i n  th ree  areas 

pe r iphe ra l  t o  the p re l im ina ry  p i t .  These areas conta in  sca t te red  t rench and 

d r i l l  ho le  assays exceeding 0.7 g / t  b u t  have n o t  been explored sys temat i ca l l y  

and no reserve f i gu res  have been ca lcu la ted .  Exp lora t ion  would cons i s t  o f  

2000 m o f  t rench ing  i n  the  th ree  most promising areas, a long the  Theodore Vein 

and south and southeast o f  the  Antoniuk deposi t .  Th is  would r e q u i r e  150 hours 

w i t h  a  C a t e r p i l l a r  D8 a t  a  budgeted cos t  o f  $50,000. 

a) Southwest Area (Theodore Ve in1  

The l a r g e s t  o f  these areas, which l i e s  downhi l l  from the  p rov i s iona l  open 

p i t ,  conta ins over 25 sampled i n t e r v a l s  w i t h  values exceeding 0.7 g / t  Au. 

These range up t o  1.92 g / t  Au over 13.7 m i n  a  t rench over the  Theodore 

Vein and 2.33 g / t  Au over 22.56 m i n  d r i l l  ho le 75-22. Oxidat ion i s  n o t  

expected t o  penetrate as deeply as i t  does h igher  on the  mountainside. 

b) South Area 

Trenching i n  1987 i n d i c a t e d  minera l i zed no r theas te r l y - t rend ing  s t ruc tu res  

which are unexplored t o  the  southwest. This  s t r i k e  d i r e c t i o n  extends from 

the  brecc ia  diatreme i n t o  more competent g ranod io r i t e  and the  s t ruc tu res  

may change character t o  resemble the  6-3 Vein t o  the  west. 

c )  Southeast Area 

The most eas te r l y  d r i l l  ho les (81-01 and 75-23) i n t e r s e c t e d  a  h i g h l y  

favourable host  rock c o n s i s t i n g  o f  i n tense ly  a l t e r e d  h e t e r o l i t h i c  

breccia.  Unfor tunate ly ,  these holes d i d  no t  produce any s i g n i f i c a n t  go ld  

assays although, as mentioned on page 12, they do c a r r y  s i g n i f i c a n t  s i l v e r  



assays. Since the best gold values on the property occur in similarly 

a l tered rocks along the breccia contact 200 m to  the west, i t  i s  f e l t  tha t  

the remainder of the breccia contact in t h i s  area should be tested.  

Oxidation appears to  extend t o  depths of a t  l e a s t  75 m. 

d) North Area 

Several d r i l l  and trench intersections occurring in t h i s  area appear t o  be 

related to  minor s t ructures  t ha t  may be associated with the breccia 

contact. These warrant fur ther  investigation because the North Area i s  

s i tuated close t o  the top of the ridge where oxidation could extend over 

60 m deep. 
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RESERVE ESTIMATE 

INTRODUCTION 

At. the request of Mr. Robert Cathro, President of Archer, Cathro & 

Associates (1981) Limited, Holt Engineering Ltd. has carried out 

an independent reserve calculation for the Antoniuk gold deposit. 

The project is at an intermediate stage of development following 

surface exploration, rotary and diamond drilling on sections 

spaced at 61 metre intervals and extensive surface trenching and 

sampling, but preceeding advanced metallurgical testing, 

definition drilling and related grade confirmation bulk sampling. 

The reserve estimate is based on exploration results provided by 

Archer, Cathro & Associates which included drill sections, assay 

data, geologic interpretations and a preliminary pit design. Our 

assignment did not include certification of the accuracy of the 

information provided. However, it can be stated that the 

assaying, exploration work and preliminary engineering were all 

carried out by reputable firms or individuals experienced in the 

mineral industry. During the course of our independent 

calculation we did not encounter data which we considered to be 

unreliable. 

The reserve estimate is based on our analysis of the data provided 

to us. We have not examined the property, however we are familiar 

with comparable bulk type gold deposits and with open pit reserve 

calculations in particular. 



SUMMARY 

11 The presently outlined reserves are based on 4950 metres of 

11 surface sampling, 607 metres of rotary drilling and 4775 metres of 

11 diamond drilling. The reserves are categorized into oxide and 

sulphide components which correspond with a geologic 

transformation resulting in different metallurgical 

characteristics. 

11 The tonnage and grade estimates at two selected cut-off grades are 

summarized as follows: 

Category Tonnes Ore 
* & 

Oxide .7 Cutoff 1,892,400 

Oxide .5 Cutoff 2,621,900 

Sulphide . 7  Cutoff 1,068,000 

Sulphide . 5  Cutoff l,O93,6OO 

Combined .7 Cutoff 2,961,000 

Combined . 5  Cutoff 3,715,500 

Diluted .7 Cutoff 3,260,000 

Diluted .5 Cutoff 4,087,000 

Grams 

~ u / t  Tonnes Waste - . 
Strip 

Ratio - 
0.78:l 

0.28:l 

2.28:l 

2.20:l 

1.32:l 

0.85:l 

1.11:l 

0.68:l 

The reserves outlined above are MINEABLE RESERVES; that is, they 

are contained within the limits of trial open pits which adhere to 

normal open pit mining constraints. 

It must be emphasized that the reserve grade and tonnage should 

not be regarded as precise measurements of quantity, tenor and 

distribution. They are, however, our best estimate based on the 

presently available data. Sufficient continuity has been 

demonstrated to afford a reasonably high level of confidence 'in 



t he  o v e r a l l  metal c o n t e n t ,  but  the  p o s i t i o n  of those re se rves  

within the  depos i t  i s  l e s s  p rec i se .  I n  t h i s  regard,  t h e  e s t i m a t e s  

a r e  considered a p p r o p r i a t e  f o r  preliminary economic p r o j e c t i o n s ,  

but requi re  refinement before  d e t a i l e d  product ion scheduling can 

proceed with the  d e s i r e d  l e v e l  of con£ idence.  

The present u n c e r t a i n t y  regarding the  conf igura t ion  of t h e  
ore/waste boundaries e f f e c t i v e l y  d i c t a t e s  t h a t  t h e  bulk of t h e  

reserves be ca tegor ized  a s  PROBABLE. The primary ingred ien t  

required t o  conform wi th  a  proven c l a s s i f i c a t i o n  i s  increased 

geologic evidence t h a t  s p e c i f i c  p ro jec t ions  can be made with 

confidence. 

The po ten t i a l  t o  expand t h e  reserves and/or  l o c a t e  a  high grade 

core a re  both r e a l i s t i c  p o s s i b i l i t i e s .  Fur the r  p o t e n t i a l  t o  
enhance the  reserves  l i e s  i n  the  need f o r  a  c a r e f u l  a n a l y s i s  of 

some c o n f l i c t i n g  r e s u l t s .  They could r e p r e s e n t  a  b ias  which has  
f a i l e d  t o  r e f l e c t  t h e  t r u e  gold content of t h e  ore .  



RESERVE CALCULATION DETAIL 

The reserve  es t ima tes  presented i n  t h i s  r e p o r t  were compiled from 

s i x  d r i l l  s ec t ions  spaced a t  61 metre i n t e r v a l s  through the  

depos i t .  Geologic and assay d a t a  were a v a i l a b l e  from a number of 

sources : 

Trenching 

1985 - 4950 l i n e a l  metres (1050 samples) 

Diamond D r i l l i n g  

1975 - 10 BQ holes  - 1393 metres 

1981 - 10 NQ holes  - 1193 metres 

1986 - 22 NQ holes  - 2067 metres 

1986 - 2 HQ holes  - 122 metres 

Rotary D r i l l i n g  

1985 - 8 holes  - 607 metres 

Geochemical S o i l  Sampling 

500 x 300m anomaly 

The reserve  es t ima tes  were prepared us ing  s t andard  engineering 

techniques. Reserve blocks were ou t l ined  on d r i l l  s ec t ions  by 

using a l l  a v a i l a b l e  assay d a t a ,  together  with known geologic 

t rends .  Tonnages were ca lcu la ted  by planimeter ing block a reas  on 

sec t ion  and p r o j e c t i n g  the  o r e  o r  waste one h a l f  the  d i s t ance  t o  

adjacent  sec t ions .  Tonnage f a c t o r s  used were: 

Oxide o r e  & Waste: 2 . 4  tonnes p e r  cubic  metre 

Sulphide ore  & Waste: 2.6 tonnes pe r  cubic  metre 

Ore pro jec t ions  on s e c t i o n  were l i m i t e d  t o  a maximum of 20 metres 

from assay da ta  po in t s .  

T r i a l  p i t  des igns  provided by Archer, Cathro were u t i l i z e d  t o  

determine mineable reserves  and waste t o  o r e  s t r i p  r a t i o s .  ,The 





des igns  were based on an assumed 45 degree p i t  s lope.  Detai led 
p i t  planning t o  provide f o r  ramps, minimum working a r e a s  and end 
s lopes  invariably i n c r e a s e  t h e  waste t o  o r e  r a t i o s  by a  modest 

amount. 

The geologic contac t  between oxide and sulphide mate r i a l  was a l s o  

provided by Archer, Cathro. Thei r  p r o j e c t  geo log i s t  u t i l i z e d  

d r i l l  core data  and r e l a t e d  geologic  knowledge t o  determine t h e  

a n t i c i p a t e d  boundary. Although the  con tac t  i s  c u r r e n t l y  d i f f i c u l t  

t o  p red ic t ,  the two rock types have c h a r a c t e r i s t i c  v i s u a l  f e a t u r e s  

which should r e s u l t  i n  reasonably accura te  p i t  s o r t i n g .  

The drawing on t h e  preceeding page i s  a  reasonably t y p i c a l  d r i l l  

s e c t i o n  and i s  provided t o  i l l u s t r a t e  t h e  genera l  geologic  

s e t t i n g ,  the sampling dens i ty ,  the  d r i l l  hole  o r i e n t a t i o n s ,  t h e  

ind iv idua l  reserve block grades ,  t h e  p i t  o u t l i n e s  and t h e  genera l  

r e se rve  ca lcula t ion  method. Indiv idual  block tonnage and grade 

d a t a  i s  provided a s  an  appendix t o  t h i s  r e p o r t .  

A s  w i l l  be noted, t h e  es t imated  metal content  of ad jacent  r e se rve  

blocks of ten va r i e s  considerably.  While t h i s  lack  of con t inu i ty  

i n d i c a t e s  a need f o r  some caut ion  with regard t o  ind iv idua l  block 

grades ,  the somewhat e r r a t i c  metal d i s t r i b u t i o n  found i n  t h e  

Antoniuk deposit i s  no t  untypica l  of gold depos i t s  i n  genera l  and, 

i n  f a c t ,  i s  l e s s  e r r a t i c  than some exp lo i t ed  depos i t s  which l i v e d  

up t o  overa l l  reserve  es t ima te  expecta t ions .  



RESERVE CLASSIFICATION 

The terminology used i n  c l a s s i f y i n g  mineral  reserves  i s  o f t e n  a 

cont rovers ia l  s u b j e c t .  Many a u t h o r i t i e s  have, however, agreed 

upon and defined c e r t a i n  terminology t h a t  provides r e l a t i v e  

dependib i l i ty  of information.  Based on these  g u i d e l i n e s ,  the  

r e se rve  c l a s s i f i c a t i o n s  a r e  def ined  a s  fol lows:  

(1 Proven 

Proven reserves a r e  m a t e r i a l  f o r  which tonnage i s  computed from 

dimensions revealed i n  outcrops ,  t r enches ,  workings and d r i l l  

ho les  and for  which t h e  grade i s  computed from t h e  r e s u l t s  of 

d e t a i l e d  sampling. The s i t e s  of inspec t ion ,  sampling and 

measurements a r e  s o  c l o s e l y  spaced and t h e  geologic  c h a r a c t e r  i s  

def ined  so well t h a t  t h e  s i z e ,  shape, and mineral  content  a r e  well 

es tabl i shed .  The computed tonnage and grade a r e  judged t o  be 

accura te  within l i m i t s  which a r e  s t a t e d ,  and no such l i m i t  i s  

judged t o  d i f f e r  from t h e  computed tonnage o r  grade by more than 

20 percent.  

( 2 )  Probable Reserves 

Probable reserves o r  resources  a r e  ma te r i a l  f o r  which tonnage and 

grade a r e  computed' p a r t l y  from s p e c i f i c  measurements, samples or  

production data and p a r t l y  from p r o j e c t i o n  f o r  a reasonable 

d i s t a n c e  on geologic evidence.  The s i t e s  a v a i l a b l e  f o r  

inspect ion ,  measurement, and sampling a r e  too  widely spaced or  

otherwise inappropr ia t e ly  spaced t o  o u t l i n e  t h e  o re  completely o r  

e s t a b l i s h  i t s  grade throughout.  

Based on the somewhat r i g i d  reserve  c l a s s i f i c a t i o n  o u t l i n e d  above, 

a s ign i f i can t  por t ion  of the  r e se rves  c u r r e n t l y  c l a s sed  a s  

"Probable" border on q u a l i f y i n g  a s  "Proven". This is  p a r t i c u l a r l y  

t r u e  i n  the immediate v i c i n i t y  of the  su r face  t renches where 

geologic  observat ions,  measurements and d e t a i l e d  sampling.have a l l  



been undert.akien and,  t o  a l e s s e r  e x t e n t ,  i n  t h e  c e n t r a l  a r e a  of 

the  e a s t  p i t  where t h e  d e p o s i t ' s  con t inu i ty  i s  more p red ic tab le .  

F i l l - i n  d r i l l i n g  i s  n o t  expected t o  s i g n i f i c a n t l y  a l t e r  t h e  

overa l l  tonnage and grade  es t ima tes ;  however, i t  i s  expected t o  

modify t h e  conf igura t ion  of  ind iv idua l  o r e  shoots .  Based i n  p a r t  
on t h i s  f a c t o r ,  i t  i s  proposed t h a t  a reasonably high degree of 

confidence i s  a p p r o p r i a t e  f o r  the  t o t a l  p red ic ted  tonnage and 

grade within the p i t  ; however, due t o  e r r a t i c  metal d i s t r i b u t i o n  

known t o  occur i n  t h e  Antoniuk depos i t ,  l o c a l  d iscrepancies  should 

be expected. I n  t h i s  r ega rd ,  the  es t imates  f o r  reserve  blocks on 

an indiv idual  b a s i s  should not  be regarded a s  p rec i se .  Any 

discrepancies  would, however, be compensating, with the  r e s u l t  

t h a t  confidence i n  t h e  grade es t imate  i n c r e a s e s  as  the  popula t ion  

of reserve  blocks i n c r e a s e .  

The reserves p r imar i ly  r e q u i r e  improved geologic  knowledge of the  

depos i t ,  p a r t i c u l a r l y  regarding  metal d i s t r i b u t i o n  p a t t e r n s  and 

geologic c o n t r o l s ,  t o  improve t h e i r  s t a t u s  * t o  the  "Proven" 

category. A c a r e f u l l y  executed check sampling program would 'a l so  

cont r ibute  t o  an inc reased  confidence l e v e l .  

The Antoniuk depos i t  i s  a p o t e n t i a l  heap l e a c h  p ro jec t  and a s  such 

may not warrant the  d e t a i l e d  documentation of  reserves  normally 

required f o r  Canadian gold depos i t s .  Some heap leach  p r o j e c t s  
commence production wi th  very modest c a p i t a l  ou t l ays  and 

consequently do not  j u s t i f y  major expenditures  on the  r e se rves .  

In my opinion, some improvement i n  the  confidence l e v e l  i s  

required,  p a r t i c u l a r l y  i n  the  v i c i n i t y  of  t h e  i n i t i a l  p i t .  

However, a major d e f i n i t i o n  d r i l l i n g  program i s  probably no t  

warranted.unless  major c a p i t a l  expenditures a r e  a n t i c i p a t e d .  

Although t h e  minera l i za t ion  i s  somewhat e r r a t i c ,  examination o f  

cont inui ty  both along s t r i k e  and down d i p  has  revealed t h a t  t h e r e  
i s  a reasonable degree of  consis tency.  Although boundaries,  , 



between o re  and waste blocks a r e  not a c c u r a t e l y  def ined a t  

present ,  there  i s  j u s t i f i c a t i o n  f o r  assuming t h a t  p i t  s o r t i n g  w i l l  

meet wi th  some success .  

Mining d i l u t i o n  i s  provided a t  two s t ages  of t h e  reserve  

c a l c u l a t i o n :  

1. I n t e r n a l  low grade assays were no t  excluded 

from block grades ,  and 

2. A 10% d i l u t i o n  f a c t o r  was added t o  t h e  o v e r a l l  

reserves .  

The grade appl ied t o  t h e  10% d i l u t i o n  f a c t o r  was 0.23 grams per  

tonne which i s  t h e  average grade of a l l  of  t h e  waste samples 

adjacent  t o  ore  .blocks.  

High grade assays  have no t  been cu t .  With few except ions,  t h e  

assays  a r e  within the  range expected t o  occur i n  a bulk type gold 

depos i t .  

Careful a n a l y s i s  of t h e  sampling data i n d i c a t e s  t h a t  a possible  

b ias  on the  low s i d e  may e x i s t .  Higher q u a l i t y  samples genera l ly  

tend t o  i n d i c a t e  h igher  grade than  adjacent  low q u a l i t y  samples. 

Cases i n  point  a r e :  

1. The upper, low recovery,  s e c t i o n s  of many 

diamond d r i l l  holes  indica ted  lower grade 

than ad jacen t  surf  ace  sampling, 

2. Rotary d r i l l i n g  r e s u l t s  tend t o  be lower 

grade than  diamond d r i l l i n g ,  and 

3 .  The l a r g e  si ,ze HQ diamond d r i l l  h o l e s ,  on 

.average provided h igher  grade samples than 

the  adjacent  smal ler  s i z e  co re  and r o t a r y  

d r i l l  ho les .  

It  must be emphasized t h a t  t h e  above mentioned observations atre 



not en t i re ly  cons i s ten t  and within an  e r r a t i c  deposl t  could he 

simply coincidental.  However., i f  a  modest improvement i n  reserve 

grade i s  c r i t i c a l  t o  t h e  success of the  p ro jec t ,  then t h i s  i s  an 
area  that  warrants de t a i l ed  invest f  ga t  ion. 

Respectfully submitted, 

Edward S. Holt ,P.Eng. - 
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Category 

OXIDE RESERVE SUMMARY 

S e c t i o n  Tonnes Grams Au / t onne 

Oxide >. 7 c u t o f f  

Oxide <.7>.5 

TOTAL >. 5 

Oxide P i t  

TOTAL 

TOTAL 

TOTAL 3,363,300 



Category 

Sulphide >.7 cutof f  

Sulphide C. 7 $. 5 

Tota l  3.5 

Sulphide P i t  

SULPHIDE RESERVE SUMMARY 

Sec t ion  Tonne s 

16N 800 

18N 179,200 

20N 111,700 

22N 130,900 

24N 646,000 

26N - 

TOTAL 

Grams ~ u / t o n n e  

0.72 

TOTAL 

TOTAL 3,498,900 



CATEGORY 

SECTION 16N 

PLANIMETER 

READING METRIC TONNES BLOCK GRAMS AU 

Oxide + .7 

Oxide + .5 

Sulphide + . 7  

Oxide P i t  



SECTION 18N 

Plan ime te r  

Block Category 

Oxide + - 7  

Reading Metric Tonnes Grams Au 

Oxide + .5 

Sulphide +. 7 

Sulphide +.5 

Oxide Pit 

Sulphide Pit 



Category 

Oxide +.7 

Oxide + .5 

Sulph ide  + .7 

Sulphide  +. 5 

Oxide Pit 

Sulph ide  Pit 

Block 

SECTION 20N 

P l a n i m e t e r  

Reading Metric Tonnes Grams A u  

0.87 

1.68 

0.91 

1.18 

1.35 

0.96 

1.19 

0.82 

1.08 

0.57 

0.52 

0.57 

0.53 

0.91 

1.18 

1.35 

0.82 

0.82 

0.87 

0.95 

0.53 

, , 



Category 

Oxide +.7 

Oxide +. 5 

Sulphide +. 7 

Sulphide + .5 

Oxide P i t  

Sulphide  P i t  

HOLT KN01WCKRlNO LTO. 

Biock 

B 

C 

D 

F 

G 

A 

E 
H 

F 

G 

A 

SECTION 22N 

Planimeter 

Reading 

10.2 

38.7 

12.7 

7.5 

10.7 

44.5 

21 .o 
18.6 

0.5 

32.5 - 

0.3 

187.5 

281.2 

Metric Tonnes Grams Au 

0.95 

0.71 

0.85 

0.72 

1.14 - 
0.82 

0.64 

0.69 

0.51 



Category 

Oxide +.7gm 

Oxide +.5 

Sulphide + .7 

Oxide P i t  

Sulphide Pit 

Block 

N i l  

SECTION 24N 

Planimeter  

Reading Metr ic  Tonnes Grams Au 



Category Block 

Oxide + .7  gm 

Oxide + .5 

Sulphide + -5 

Oxide P i t  

Sulphide P i t  

SECTION 26N 

Planimeter 

Reading Metric Tonnes Grams Au 

MOLT I Y Q I ~ K C I I I N O  LTD. 
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APPENDIX TWO 
RECOMMENDED EXPLORATION DIAMOND DRILL HOLES - ANTONIUK DEPOSIT 

SECTION 

16N 
18N 
18N 
20N 
20N 
20N 
20N 
22N 
22N 
22N 
22N 
24N 
24N 
24 N 
26N 
26N 
26N 

METRES FROM 
REFERENCE LINE 

40E 
30E 

lOOE 
30W 
40E 
45E 

l l O E  
35W 

115E 
60 E 

115E 
60W 
50E 

200E 
50E 

150E 
250E 

AZIMUTH 
0 

150 
150 
150 
330 
330 
150 
150 
150 
150 
150 
150 
150 
150 
240 
240 
150 
240 

DIP 
0 
-50 
-50 
-50 
-50 
-50 
-50 
-50 
-50 
-50 
-50 
-50 
-50 
-60 
-50 
-50 
-50 
-50 

LENGTH 
0 

4 0 
108 

5 0 
7 6 
4 0 

125 
5 0 

108 
108 
108 

76 
107 
125 

6 1 
6 1 
9 1 
9 1 

1,433 

LENGTH 
(FEET) 

130 
360 
165 
250 
130 
410 
165 
360 
360 
360 
250 
350 
410 
200 
200 
300 
300 

4,700 
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STATEMENT OF QUALIFICATIONS 

I ,  Charles A.  Main, g e ~ l o g i s t ,  with business addresses in Whitehorse, 

Yukon Terr i tory  and Vancouver, British Columbia and res iden t ia l  address i n  

Vancouver, Br i t i sh  Columbia, hereby c e r t i f y  t h a t :  

I graduated from the  University of B r i t i sh  Columbia in 1971 with a 

B.Sc. majoring i n  Geological Sciences and Chemistry. 

I have been ac t ive ly  engaged a s  a geologist  in mineral exploration 

since 1971 and a s  a par tner  of Archer, Cathro & Associates (1981) 

Limited since June 1, 1981. 

I have personal 1y par t i c ipa ted  i n  o r  supervised the f i e l d  work reported 

herein. 

Charles A .  Main, B.Sc. 
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L I S T  OF EMPLOYEES 



NAME - 

C.A. Main 

J.L. Duke 

L. Robinson 

G. Macintosh 

F. Andersen 

POSITION 

Geologist 

Geologist 

Fie1 dman 

Fi el dman 

Fi el dman 
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