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Rotary d r i l l  i n g  was c a r r i e d  o u t  a t  the  Swamp Creek, Yukon p lace r  go1 d  

mine du r i ng  March and February 1989. A t o t a l  o f  653 meters (2,142 f t )  

o f  d r i l l i n g  was completed i n  77 holes. D r i l l i n g  del ineated pay gravel  

along a  2.6 k i l ome te r  (1.6 m i l e s )  l e n g t h  o f  Swamp Creek. I n  con junc t i on  

w i t h  t he  d r i l l i n g ,  5,335 meters (17,500 f t )  o f  magnetometer survey was 

conducted along 1.35 k i l ome te rs  (0.84 m i l e s )  o f  Swamp Creek. 

Global reserves o u t l i n e d  by r o t a r y  d r i l l i n g  and magnetometer survey are  
3  1,585,000 cubic  meters (2,073,000 y d  ) con ta in ing  561 k i lograms 

(18,050 oz. ) o f  go ld.  The average grade o f  pay gravel  i s  0.35 grams per  
3  cubic  meter (0.009 oz/yd ). 

Pay gravel i s  o v e r l a i n  by 2,419,000 cub ic  meters (3,164,000 yd3) o f  

overburden f o r  an average s t r i p  r a t i o  o f  1.5. 

The t o t a l  c o s t  o f  the  program was $189,615.00. This  equates t o  $291 .OO 

per  meter ($89 / f t )  d r i l l e d  o r  $338.00 per  k i logram ( $ l l / o z . )  o f  g o l d  

ind ica ted .  Twenty-f ive percent  o f  t h e  cos t ,  t o  a  maximum o f  $45,000.00, 

i s  e l  i g i b l e  f o r  reimbursement through the  Yukon Government Exp lo ra t i on  

Incen t i ves  Program agreement EIP 88053. 
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CANADA TUNGSTEN MIN ING CORPORATION L I M I T E D  

MOOSEHORN RANGE AREA PLACER EXPLORATION PROJECT 

SWAMP CREEK D E F I N I T I O N  DRILL  PROGRAM 

SWAMP CREEK, YUKON 

1.0 INTRODUCTION 

A r o t a r y  d r i l l i n g  program was c a r r i e d  o u t  a t  the  Swamp Creek mine 

du r i ng  February and March 1989. The purpose o f  t h e  program was t o  

d e l i n e a t e  pay g rave l  reserves so as t o  extend the  mine l i f e  and 

p e r m i t  more e f f e c t i v e  s h o r t  and l o n g  term planning. Reserves were 

de f i ned  u s i n g  a  combinat ion o f  r o t a r y  d r i l l  ho les  and t h e  r e s u l t s  

o f  a  magnetometer survey. Th i s  r e p o r t  prov ides a  summary o f  t he  

f i e l d  work c a r r i e d  o u t  and cos t s  r equ i red  t o  complete t he  work. 

Global  pay gravel  reserves out1 i ned  by t h i s  program a r e  t abu la ted  

and presented. 

The p r o j e c t  was funded by Canada Tungsten Min ing  Corpora t ion  

L im i ted .  Twenty- f ive per  c e n t  o f  t h e  c o s t  t o  a  maximum o f  $45,000 

i s  e l i g i b l e  f o r  reimbursement through the  Yukon Government 

E x p l o r a t i o n  I ncen t i ves  Program agreement EIP88053. 

1 .I LOCATION AND ACCESS 

The Swamp Creek mine i s  s i t u a t e d  on the  southwest s lope o f  t h e  

Moosehorn Range on t h e  Ladue R i ve r  map sheet, N.T.S. 115-N-2. The 

p rope r t y  l i e s  approx imate ly  400 k i l ome te rs  nor thwest  o f  Whitehorse 

and 140 k i  1  ometers southwest o f  Dawson City. 

Dur ing  t he  ope ra t i ng  season supp l i es  must be a i r  f r e i g h t e d  f rom 

Whitehorse u t i l  i z i n g  the 600 meter l o n g  Claymore a i r s t r i p .  The 

a i r s t r i p  i s  l o c a t e d  s i x  k i l ome te rs  n o r t h  o f  the camp. Du r i ng  t h e  

w i n t e r  months heavy equipment and suppl i es a r e  t r anspo r ted  over  a  

70 k i l o m e t e r  w i n t e r  road  from Beaver Creek, Yukon. 
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1.2 CLAIM STATUS 

Claim s t a t u s  a t  t he  Swamp Creek mine i s  summarized below. 

Name 

Deer 1 

Red 1 

Soya 1 

Deer 2-9 

Red 2-12 

Soya 2-9 

Beef 1-5 

Tracy 1 

Hoho 1-2 

M 1-1 3 

Grant No. 

P3128 

P3l29 

P3132 

P3135-P3142 

P3154-P3164 

P317O-P3177 

P3485-P3489 

P27418 

P3345-P3346 

P25800-P25812 

A c l a i m  map i s  

Anniversary  

Mar 25, 1990 

Mar 25, 1990 

Mar 25, 1990 

Apr 20, 1990 

Apr 20, 1 990 

Apr 20, 1990 

Apr 1 9, 1 990 

Jun 16, 1990 

J u l  7, 1990 

Oct 3, 1990 

presented i n  F igu re  2. 

No. 

Type Claims Owner 

Creek 1 Claymore 

Creek 1 Claymore 

Creek 1 Claymore 

Creek 8 Claymore 

Creek 11 Claymore 

Creek 8 Claymore 

Creek 5 Claymore 

Creek 1 P. Thompson 

Creek 2 Claymore 

Creek 13 Claymore 

1.3 PREVIOUS WORK 

Lode g o l d  was 

by Qu in tana  M 

f i r s t  d iscovered on t he  c r e s t  

i n e r a l s  L i m i t e d  i n  1970. I n  

o f  the  Moosehorn Range 

1975 Claymore Resources 

L td .  d iscovered p lace r  g o l d  i n  Discovery (Kenyon) Creek and a1 so i n  

Swamp and Great  Bear Creeks. E x p l o r a t i o n  work was c a r r i e d  o u t  on 

Kenyon Creek i n  1975 and 1976 and t e s t  m in ing  began i n  1976. I n  

1977 t h e  p l a c e r  c l a ims  were op t ioned  t o  Goldwin Consu l t ing  Ltd.  and 

Goldwin managed p roduc t i on  on Kenyon Creek from 1977 t o  1986. 

Dur ing  t h i s  t ime 623 k i l o g r a m  o f  f i n e  go1 d was produced from 
3 239,000 cub ic  meters o f  pay g rave l  (2.6 g/m 1. With reserves  a t  

Kenyon Creek dep le ted  min ing  s h i f t e d  t o  Swamp Creek. I n  1987 104 

k i log rams o f  f i n e  g o l d  was recovered from 19,000 cub ic  meters (5.5 
3 

g/m ) o f  pay g rave l .  Canada Tungsten Min ing  Corpora t ion  L i m i t e d  

purchased Goldwin 's  o p t i o n  on t he  Moosehorn Range area p l a c e r  c l a ims  

i n  1988 and produced 137 k i log rams o f  f i n e  g o l d  f rom 42,000 cub i c  
3 meters o f  g rave l  (3.3 g/m ). 
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A t  the  end o f  1988 no f o r m a l l y  de f i ned  pay gravel  reserves e x i s t e d  

a t  Swamp Creek b u t  encouraging "co lours "  were ob ta ined  from f o u r  

small t e s t  p i t s  downstream from the 1987 c u t .  These p i t s  were 

e s s e n t i a l l y  lh x 10m t e s t  p i t s  excavated t o  bedrock us ing  a  

backhoe. The p i t s  were channel sampled and t he  samples were 

concentrated i n  a  s h o r t  s l u i c e  box and t h e  concent ra te  amalgamated. 

Whi 1  e  these sampl es p rov ided  encouragement they p rov ided  a1 mos t no 

i n fo rma t i on  about t h e  volume o f  a v a i l a b l e  gravel  and grade 

c o n t i n u i t y .  

The l a c k  o f  s y s t e m a t i c a l l y  de f ined  o r e  reserves f o r  mine p lann ing  

d i c t a t e d  t h e  need f o r  a  formal e x p l o r a t i o n  program. I n  an a t tempt  

t o  assess t he  p o t e n t i a l  b e n e f i t  o f  a  d r i l l  program t h r e e  A i r t r a c  

ho les were d r i l l e d  near the t e s t  p i t s .  A l l  t h ree  ho les  were 

abandoned due t o  uns tab le  ho le  c o n d i t i o n s  i n  t h e  overburden. In a  

second t e s t  overburden was s t r i p p e d  from an area measuring 215m x 

25m and 21 A i  r t r d c  ho les  were d r i l  l e d  t o  bedrock. Whi 1  e  t h e  qua1 i t y  

of  the  sample data was suspect t h e  average grade o f  19 ho les  was 2.1 
3 g/m . The A i r t r a c  ho les  i n d i c a t e d  t h a t  pay gravel  volume and 

grade cou ld  be determined by a  systemat ic  d r i l l  program and 

subsequent ly t he  1989 d e f i n i t i o n  d r i l l i n g  program was designed and 

c a r r i e d  out.  

1.4 BIBLIOGRAPHY 
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Mor in ,  J.A., e t  a1 , 1977, Nor th  o f  60 - Minera l  I ndus t r y  Report, 

1976, Yukon T e r r i t o r y ,  Canada, I n d i a n  and Northern A f f a i r s  

Canada, Repor t  EGS 1977-1, 

S i n c l a i r ,  W.D., 1976, Nor th  o f  60 - Minera l  I n d u s t r y  Report, 1975, 

Yukon T e r r i t o r y ,  Canada, I n d i a n  and Nor thern A f f a i r s  Canada, 

Report  EGS 1976-15. 



2.0 PRESENT WORK/BUDGET 

The Swamp Creek d e f i n i t i o n  d r i l l i n g  program was c a r r i e d  o u t  du r i ng  

February and March 1989. Work conducted i nc l uded  673 meters o f  

r o t a r y  d r i l l i n g  and 5,335 meters o f  magnetometer survey. A t o t a l  o f  

299 man days were r e q u i r e d  t o  complete t h e  f i e l d  work a t  a t o t a l  

c o s t  o f  $189,615. A s u m a r y  of  cos t s  f o r  t he  program i s  presented 

below. Suppor t ing documentation i s  p rov ided  i n  Appendix I. The 

suppor t ing  documentation i nc l udes  a 1 i s t  of  a1 1 personnel engaged i n  

t he  p r o j e c t  and t h e i r  r espec t i ve  employers. 

F i n a l  Budget - May 5, 1989 

Swamp Creek - D e f i n i t i o n  D r i l l  i n q  

Sal a r i  es 13,927 

Temporary Personnel 24,745 

Overhead & F r inges  3,867 

Fuel 13,912 

General Consumabl es 2,940 

Camp M a t e r i a l  s/Food 16,445 

Maps & Reports 110 

Tools & Equipment Renta ls  15,351 

Vehi c l  es Rental 3,000 

A i r c r a f t  Char te rs  1,612 

Assaying 953 

Survey Cont rac to r  7,735 

Expl o r a t i o n  D r i l l  i n g  60,418 

Metal 1 u r g i c a l  Cont rac to r  8,146 

Geophysics Cont rac to r  4,801 

Telephone, Fax 722 

Travel  4,317 

F r e i g h t  1,364 

Insurance 5,250 

TOTAL ..................... 189,615 



2.1 DEFINITION DRILLING 

Dur ing t h e  1989 d e f i n i t i o n  d r i l l  i n g  program 77 r o t a r y  d r i  11 ho les  

were completed f o r  a  t o t a l  o f  673 meters. Holes were d r i l l e d  on 16 

g r i d  l i n e s  over  a  2.6 k i l o m e t e r  l e n g t h  o f  Swamp Creek. L i  

spaced a t  50 t o  300 l i n e s .  Hole numbers such as 800-1, 

l i n e  des igna t i on  i n  meters on t he  Swamp Creek survey g r i d  

l o c a t i o n  on t he  1  ine.  A p l a n  of  d r i l l  ho les  i s  presented i 

3 and a  summary o f  d r i l l  ho les  i s  p rov ided  on Table 1 i n  

nes were 

i n d i c a t e  

and s i t e  

n  F igu re  

Appendix 11. 

A l l  d r i l l i n g  was con t rac ted  t o  E. Caron Diamond D r i l l i n g  Ltd.  o f  

Whitehorse, Yukon. Caron suppl i e d  a  track-mounted, Schram T64H 

r o t a r y  d r i l l  r i g  and a l l  d r i l l i n g  equipment. D r i l l i n g  operated on 

two 12 hour s h i f t s  pe r  day, 7  days per  week. A  d r i l l  crew cons i s ted  

o f  a  d r i l l e r  and a d r i l l  he1 per/sampl e r  supp l ied  by Caron, and a  

g e o l o g i s t  r ep resen t i ng  Canada Tungsten. 
I 

The f i r s t  ho les  completed were d r i l l e d  us ing  15.2 cen t imete r  t r i c o n e  

b i t s  and reverse  c i r c u l a t i o n  ( 1  2.7cm) dual tube, cen t re  sampl i n g  

rods. I n  t h i s  system d r i l l  c u t t i n g s  pass through t he  t r i c o n e  b i t  

and f l u s h  upwards t o  t h e  c o l l a r ,  us i ng  650 cfrn a i r  pressure. Th is  

method proved t o  be i n e f f e c t i v e  i n  t h e  Swamp Creek environment due 

t o  mud packing, and t he  remainder o f  the d r i l l i n g  was c a r r i e d  o u t  

us ing  convent ional  d r i  11 rods and casing. 

The convent iona l  system cons i s ted  o f  a  15.2 cen t imete r  t r i c o n e  b i t  

w i t h  7.9 cen t imete r  rods. Casing (15.2crn 1.0.) was advanced 0.6 t o  

2.0 meters ahead o f  t h e  b i t  and t h e  cased gravel  co re  was d r i l l e d  

out.  I n  t h i s  system 650 cfm a i r  pressure was d i r e c t e d  down the  

d r i l l  stem, through the  t r i c o n e  b i t .  Cu t t i ngs  re tu rned  t o  t he  

c o l l a r  a long  t h e  v o i d  between t h e  cas ing  and d r i l l  stem. A1 though 

t h i s  method p rov ided  b e t t e r  q u a l i t y  samples, t he  d r i l l i n g  was slow 

and p roduc t i on  was approx imate ly  one-quarter o f  t h a t  a n t i c i p a t e d  

u s i n g  t h e  reverse  c i r c u l a t i o n  method. 
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The o r i g i n a l  p l a n  was t o  d r i l l  w i t h o u t  cas ing  us ing  reverse 

c i r c u l a t i o n  equipment. I n  overburden a  p l u g  was t o  be p laced  i n  t h e  

i n n e r  tube o f  t he  d r i l l  s t r i n g  a t  the  b i t .  Cu t t i ngs  would be 

d i r e c t e d  upwards between t he  h o l e  w a l l  and t h e  ou t s i de  w a l l  o f  t h e  

d r i l l  stern. Th i s  would p reven t  contaminat ion o f  t h e  i n n e r  tube and 

sampling system w i t h  s t i c k y  b l ack  mud. I n  gravel  t h e  p l u g  was t o  be 

removed and g rave l  c u t t i n g s  were t o  t r a v e l  upwards through t h e  i n n e r  

tube o f  the  d r i l l  stem. The success o f  t h i s  p l a n  was con t i ngen t  on 

e s t a b l i s h i n g  a  s t a b l e  ho le  w a l l  i n  f rozen  ground. 

Two seasons o f  p rev ious  min ing  and numerous t e s t  p i t s  i n d i c a t e d  t h a t  

bo th  overburden and gravel  would be frozen. D r i l l i n g  problems were 

encountered immediately w i t h  reverse  c i r c u l a t i o n  equipment as b l ack  

mud (overburden) jammed between t h e  ho le  w a l l  and d r i l l  stem. Th is  

r esu l  t e d  i n  extreme contaminat ion of  gravel  c u t t i n g s .  It became 

apparent t h a t  overburden and g rave l  a re  v a r i a b l y  f rozen. Thawed 

sec t ions  o f  b lack  mud were r a p i d l y  l i q u i f i e d  when sub jec ted  t o  

7 0 ' ~  a i r  compressed t o  650 cfm, and d r i l l  v i b r a t i o n .  

To p reven t  contaminat ion o f  g rave l  c u t t i n g s  m o d i f i c a t i o n s  were made 

t o  t h e  d r i l l  system and, convent ional  d r i l l  rods and cas ing  were 

employed. Casing was d r i v e n  ahead o f  t h e  t r i c o n e  b i t  u s i n g  a  cas ing  

hammer. The cas ing  was advanced 0.6 t o  2.0 meters and t h e  r e s u l t i n g  

core  was d r i l l e d  out .  Th i s  method p rov ided  a  s t a b l e  h o l e  w a l l  and 

u s u a l l y  prevented i n f l u x e s  o f  water.  Casing was i n i t i a l l y  c u t  t o  

3.0 meter l eng ths  then welded as each new l e n g t h  was requi red.  Th is  

e x t r a  work f u r t h e r  c o n t r i b u t e d  t o  lower  p roduc t i on  and h ighe r  cos ts .  

Under favourable ground c o n d i t i o n s  t h i s  method proved t o  be very  

e f f e c t i v e  i n  r ecove r i ng  uncontaminated g rave l  c u t t i n g s .  Evidence o f  

t h i s  q u a l i t y  l i e s  i n  the  low var iance  o f  sample volumes f rom d ry  

holes.  Where ground condi ti ons woul d  permi t ,  sample qua1 i ty was 

s a c r i f i c e d  t o  increase product ion.  Here, c a s i  ng was on l y  d r i v e n  

i n t o  t h e  t op  0.6 meters o f  g rave l .  The ho le  w a l l  was supported o n l y  

by gravel .  The p o t e n t i a l  f o r  con tamina t ion  under these c o n d i t i o n s  

must be noted. 



Another notewor thy p rob l  em encountered was t he  con tamina t ion  o f  t he  

cas ing  by b lack  mud. The b lack  mud proved t o  be o f  ex t reme ly  s t i c k y  

cons is tency.  I n  overburden mud would f r equen t l y  jam t h e  b i t  and jam 

between the i n s i d e  wa l l  o f  the  cas ing  and t he  d r i l l  stem. Th i s  

problem was overcome by reduc ing t h e  advance r a t e  o f  t h e  b i t .  Even 

a t  t he  reduced r a t e  mud was found t o  1  i n e  t h e  i n s i d e  o f  t h e  casing. 

Th i s  m a t e r i a l  had two e f f e c t s ;  f i r s t ,  i t  tended the  rob p a r t i c l e s  

(wood, pebbles and poss ib l y  g o l d )  f rom m a t e r i a l  c u t  f u r t h e r  down the  

h o l e  and dep le te  samples and, second, would l a t e r  r i p  o f f  t h e  cas ing  

wa l l  and contaminate gravel  c u t t i n g s  a l s o  from f u r t h e r  down t h e  

ho le .  Th i s  second e f f e c t  made r e c o g n i t i o n  o f  g rave l  and bedrock 

con tac t s  very  d i f f i c u l t .  

SAMPLING 

Sampling of  d r i l l  c u t t i n g s  was r e s t r i c t e d ,  where poss ib l e ,  t o  t h e  

pay g rave l  and bedrock format ions. A sample i n t e r v a l  o f  0.6 meters 

was chosen t o  accu ra te l y  de f i ne  gravel  con tac t s  and t o  m a i n t a i n  a  

manageable s i zed  sample. For a  15.2 cen t imete r  d iameter  h o l e  t h e  

t h e o r e c t i c a l  sample volume i s  11. 

s p e c i f i c  g r a v i t y  o f  1.75 f o r  g rave l  

o f  t h i s  s i z e  i s  19.5 ki lograms. 

c o l l e c t e d  du r i ng  the program and, 

d i s c a r d i n g  overburden and bedrock 

concentrated. 

2  l i t e r s .  Assuming an average 

t h e  expected we igh t  o f  a  sample 

Approximately 51 5  sampl es were 

a f t e r  composi t i n g  samples and 

samples, 440 were washed and 

Gravel  c u t t i n g s  were d i r e c t e d  t o  a  cyc lone and i n t o  91cm x  53cm 

0.13~11 sample bags. The bags were l a b e l l e d  and tagged and 

t r anspo r ted  t o  a  clean-up area. I n  t he  clean-up shack samples were 

sor ted,  and logged f o r  volume, weight ,  co lou r ,  t e x t u r e  and mo i s tu re  

con ten t .  One geo log i ca l  t e c h n i c i a n  was employed t o  o rgan ize  and l o g  

sampl es. 



Samples were concent ra ted  u s i n g  a 24.1 cen t ime te r  HY-G 

Concentrator.  The HY-G Concentrator  u t i  1 i zed a 6.4mm wet, v i b r a t i n g  

screen and r i f f l e d ,  f l u i d  bed cen t r i f uge .  Sample volumes were 

reduced from an average o f  11.0 l i t e r s  t o  2.5 l i t e r s ,  a r a t i o  o f  

concen t ra t i on  o f  4.4. Screen r e j e c t  was c o l l e c t e d  and logged f o r  

rock type  and t ex tu re .  The HY-G u n i t  r e q u i r e d  one opera to r  and was 

capable o f  p rocess ing  20 t o  3 5  samples per  10 hour s h i f t ,  depending 

on c l a y  content .  The concent ra to r  was supp l i ed  by HY-G 

Manufactur ing o f  Vancouver, B.C. 

Sample concent ra tes  were amalgamated on s i t e  us ing  4.5 1 i t e r  amal yam 

b a r r e l  s. Go1 d p a r t i c l e s  were scrubbed p r i o r  t o  amal gamation by 

adding about 5 grams o f  NaOH powder t o  the  HY-G concentrates.  

Mercury was added t o  the  concentrates i n  t he  r a t i o  o f  1 cub i c  

cen t imete r  o f  mercury t o  2 . 5  l i t e r s  o f  concentrate.  The amalgam 

b a r r e l  was r o l l e d  f o r  one-ha1 f hour and t he  mercury amalgam was 

recovered u s i n g  a 46 cen t imete r  wet, t i 1  t i n g  s p i r a l  wheel . The 

heavy minera l  concentrate produced by t h e  wheel was bagged and 

logged. The mercury amalgam produc t  was d i sso l ved  i n  ho t ,  d i l u t e  

n i t r i c  ac id ,  d i l u t e d  i n  a r a t i o  o f  one a c i d  t o  two d i s t i l l e d  water.  

On s o l u t i o n  o f  t h e  mercury f r e e  go ld  p r e c i p i t a t e d  i n  the  a c i d  

so lu t i on .  The mercury pregnant, a c i d  s o l u t i o n  was decanted and f r e e  

g o l d  was d r i e d  and recovered. Gold was s to red  i n  v i a l s  and shipped 

t o  Bacon, Donaldson & Associates Ltd.  o f  Vancouver f o r  c u p e l l a t i o n  

and weighing. Sample l o g s  a r e  presented i n  Table 2 i n  Appendix 11. 

2.2 MAGNETOMETER SURVEY 

Pay g rave l s  i n  t he  Moosehorn Range area a re  no tab l y  enr i ched  i n  

magnet i te  and a t  bedrock c o n t a i n  up t o  2 5  k i lograms per  y a r d  o r  

more. It was decided t o  conduct a l i m i t e d  magnetometer survey t o  

determine i f  the  magnetic s u s c e p t i b i l i t y  o f  the  pay g rave l  was 

d i s t i n c t  enough t o  be d iscerned  from the  background s i gna tu re  of  t he  

g r a n i t i c  bedrock. 



On-Line E x p l o r a t i o n  Serv ices  I nc .  o f  Anchorage, A1 aska was engaged 

t o  c a r r y  o u t  t h e  t e s t  survey. On-Line has ex tens i ve  exper ience i n  

p l a c e r  magnet ics and uses t h e  EDA OMNI-IV T i e - l i n e  inagnetometer 

system. Th i s  system u t i  1 i zed two p r o t o n  p resess i  on magnetometers ; a 

f i e l d  u n i t  t o  r e c o r d  and s t o r e  t o t a l  f i e l d  and g r a d i e n t  read ings  

and, a cont inuous reco rd i ng  base s t a t i o n  t o  measure and reco rd  

d i u r n a l  d r i f t .  Base s t a t i o n  read ings  were recorded every  10 seconds 

and f i e l d  readings were c o r r e c t e d  f o r  d r i f t  au tomat i ca l  l y  by 

i n t e r f a c i n g  t h e  two magnetometers. 

The survey covered 5,335 meters on 15 l i n e s .  L ines  were v a r i a b l y  

spaced a t  50, 75 and 150 meters,  measurements were recorded a t  5 

meter i n t e r v a l s  a long  the  1 ines.  The 1 i n e s  surveyed a r e  1 i s t e d  

below. L i n e  numbers correspond t o  t he  Swamp Creek survey g r i d .  

LINE LENGTH LINE LENGTH 

To ta l  f i e 1  d and g r a d i e n t  p r o f i l e s  were generated and i n t e r p r e t i v e  

p lans were drawn. Both the  p r o f i l e s  and i n t e r p r e t i v e  maps a r e  

presented i n  Appendix 111. 



Genera l ly ,  t h e  survey proved very  successfu l  as t h e  magnetic 

response o f  t h e  pay g rave l  was r e a d i l y  d i s t i ngu i shed .  Pay g rave l s  

d i s p l a y  a  s t r ong  and h i g h l y  i r r e g u l a r  g r a d i e n t  s i gna tu re  t h a t  masks 

the  unde r l y i ng  bedrock response. Where g rave l  i s absent t h e  t o t a l  

f i e l d  s t r eng th  o f  t he  basement rocks i s  predominant. Swamp Creek 

demonstrated a  broad, s t r ong  magnetic g r a d i e n t  anomaly upstream, a t  

L i n e  1200s and a  weaker, more r e s t r i c t e d  anomaly 1,350 meters 

downstream, a t  L i n e  2550s. The west l i m i t  o f  t he  pay g rave l  i s  w e l l  

de f i ned  by t he  sudden predominance o f  t h e  t o t a l  f i e l d  s i gna tu re  o f  

t he  bedrock. The eas te rn  margin i s  n o t  so w e l l  de f i ned  b u t  may be 

i n d i c a t e d  by t he  s t r ong  t o t a l  f i e l d  anomaly b e l i e v e d  t o  represen t  a  

f a u l t .  The magnitude o f  t he  g r a d i e n t  anomaly appears t o  be 

i n f l uenced  by t he  depth o f  overburden though no work has been done 

t o  de f i ne  t h i s  r e l a t i o n s h i p .  

Whi le Mor in  (1977),  has descr ibed t he  geology o f  t h e  Moosehorn Range 

area the  d e t a i l e d  geology o f  t h e  Swamp Creek area i s  l a r g e l y  

unknown. Outcrop i s  sparse and exposure i s  1  i m i t e d  t o  road c u t s  and 

p lace r  workings. Several rock types a re  p resen t  i n  t h e  area among 

which i n c l  ude g ranod io r i  te,  dykes, hornbl  ende and f e l  dspar 

porphyr ies,  and younger, c r o s s c u t t i n g  d a c i t e  dykes. A l l  o f  these 

rock types occur  a t  Swamp Creek and t h e i r  va ry i ng  i n f l u e n c e  on t h e  

t o t a l  f i e l d  and g rad ien t  data c o l l e c t e d  i s  prob lemat ic .  Also, some 

bedrock s t r u c t u r e s  had pronounced magnet ic s i gna tu res  and 

ob l  i t e r a t e d  g r a d i e n t  responses l o c a l l y .  I n t e r p r e t a t i o n  o f  some o f  

t he  da ta  i s  d i f f i c u l t  and more geo log ica l  i n f o r m a t i o n  i s  r e q u i r e d  t o  

f u l l y  e x p l a i n  t h e  survey r e s u l t s .  



3.0 PAY GRAVEL RESERVES 

A g loba l  es t ima te  o f  pay g rave l  reserves  and overburden was prepared 

us ing  the  1989 d r i l l  data. Pay g rave l  volume was c a l c u l a t e d  u s i n g  a  

s imple s e c t i o n a l  method i n  which t h e  c ross-sec t iona l  area o f  a  d r i l l  

sec t i on  was mu1 t i p 1  i e d  by h a l f  t he  l e n g t h  t o  ad jacen t  sect ions.  The 

1  i m i t s  o f  pay g rave l  on each s e c t i o n  was de f ined  by e i t h e r  borehole 

data o r  by t h e  magnetometer survey. To determine t he  overburden 

volume a  s l ope  o f  b5O was measured t o  sur face f rom the  1  i m i t  o f  

pay gravel .  Volume was aga in  es t imated  by measuring c ross-sec t iona l  

area and p r o j e c t i n g  t he  b l ock  l e n g t h  h a l f  the d i s tance  t o  ad jacen t  

sect ions.  

Borehole grades were c a l c u l a t e d  f o r  the t o t a l  gravel  i n t e r v a l  

i n t e r s e c t e d  i n  t h e  hole.  Grades were p r o j e c t e d  o n l y  t o  bedrock and 

no cont ingency was a1 1  owed f o r  bedrock d i  1  u t i  on. Go1 d  recovered 

from samples logged as bedrock was assumed t o  have f a l l e n  down the  

ho le  and was assigned t o  t h e  lowes t  s t r a t i g r a p h i c  g rave l  sample. 

Sample grades were determined by d i v i d i n g  t h e  g o l d  recovered by t h e  

sample volume measured i n  t he  f i e l d .  Grades were then ad jus ted  15 

percen t  t o  express bank volumes. It was assumed t h a t  no p o s i t i v e  

b i a s  was i n t r oduced  i n  sampling and t h a t  sample m a t e r i a l  l o s t  was o f  

the  same grade as the m a t e r i a l  recovered. Borehole grades a re  

weighted averages o f  i n d i v i d u a l  samples and i n c l u d e  n i l  grades. No 

t r imming  f unc t i ons  o r  s t a t i s t i c a l  t rans fo rmat ions  have been 

app l ied .  A summary o f  gravel  i n t e r c e p t s  i s  presented i n  Table 3 o f  

Appendix I V .  

Sec t ion  grades a r e  weighted averages o f  bore h o l e  composites. Again 

the data has n o t  been sub jec t  t o  s t a t i s t i c a l  t rans fo rmat ions .  The 

g loba l  pay g rave l  reserve  t a b u l a t i o n  i s  s imply  a  sum o f  s e c t i o n a l  

volumes and a  weighted average by volume o f  s e c t i o n  grade. 



Pay g rave l  reserves a r e  1,585,000 cub ic  meters c o n t a i n i n g  561 

k i lograms o f  f i n e  gold. The average grade f o r  t h e  d e p o s i t  i s  0.35 

grams pe r  cub i c  meter. Pay g rave l s  a r e  o v e r l a i n  by 2,419,000 cub i c  

meters o f  overburden f o r  an average s t r i p  r a t i o  of  1.5. Pay gravel  

and overburden volumes a r e  summarized on Table 4 i n  Appendix I V .  

4.0 CONCLUSIONS 

D e f i n i t i o n  d r i l l i n g  on w ide l y  spaced l i n e s  a t  Swamp Creek i n d i c a t e s  

g loba l  pay g rave l  reserves o f  1,585,000 cub i c  meters o f  pay g rave l  

c o n t a i n i n g  561 k i lograms o f  gold.  Pay g rave l s  a r e  o v e r l a i n  by 

2,419,000 cub i c  meters o f  p a r t i a l l y  f rozen,  b lack  mud. The average 

s t r i p  r a t i o  (waste:ore) f o r  these reserves i s  1.5. 

Rotary d r i l l i n g  has prov ided reasonably p rec i se  data on t h e  

th ickness  o f  g rave l  and overburden i n  Swamp Creek. However, grade 

i n fo rma t i on  ob ta ined  from the  1989 program i s  suspect. Two seasons 

of  p rev ious  min ing  a t  Swamp Creek y i e l d e d  241 k i log rams o f  g o l d  f rom 

61,000 cub ic  meters of pay g rave l .  The average grade o f  the  
3 m a t e r i a l  mined was 3.95 g/m . The reserves o u t l i n e d  by t h e  1989 

3 program are  o f  cons iderab ly  lower  grade a t  0.35 g/m . Although 

based on a  1 i m i t e d  number o f  ho les  per  sec t ion ,  t he  grade o f  pay 

gravel  appears t o  decrease downstream. It i s  apparent t h a t  

p roduc t i on  grade c o n t r o l  w i l l  become i n c r e a s i n g l y  impo r tan t  as 

min ing  proceeds downstream. 

I n  o rde r  t o  s e l e c t i v e l y  mine pay g rave l  above a c u t o f f  grade more 

sample data w i l l  be requ i red  . Th is  da ta  w i l l  l i k e l y  be d e r i v e d  

from c l  osely-spaced g r i d  d r i l l  i ng d u r i n g  t h e  pre-season p e r i o d  and 

channel sampling c u t  w a l l s  i n  t he  p o s t  season. Channel sampling 

proved successful  a t  t he  Dub l i n  t iu lch mine, operated by Canada 

Tungsten. 



Borehole grades a re  h i g h l y  v a r i a b l e  and range f rom n i l  t o  14.68 
3  g/m . It i s  b e l i e v e d  t h a t  r o t a r y  d r i l l i n g  has s i g n i f i c a n t l y  

undervalued t h e  upper p o r t i o n  o f  Swamp Creek. The grade o f  t h e  pay 

gravel  sec t i on  d r i l l e d  by A i r t r a c  was 2.15 g/m3 compared w i t h  1.69 

g/m3 f o r  r o t a r y  d r i l l  holes.  I f  the  two h igh  grade ho les  d r i l l e d  

one meter a p a r t  on L i ne  900s a re  r e j e c t e d  then t h e  grade o f  t h e  same 
3 

area i s  0.85 g/m . The r e l a t i o n s h i p  between expected and r e a l i z e d  

p roduc t ion  grade w i l l  o n l y  be understood once a  r e c o n c i l i a t i o n  o f  

t he  1989 p roduc t i on  r e s u l t s  i s  c a r r i e d  ou t .  

The magnetometer survey proved t o  be successfu l  i n  d e l i n e a t i n g  t h e  

magneti t e -bea r i  ng g rave l  s  i n Swamp Creek. Valuable i nformat ion  

about channel w id th  was ob ta ined  a t  r e l a t i v e l y  low cos t .  More 

i n t e r p r e t i v e  work i s  r e q u i r e d  t o  determine i f  more i n fo rma t i on ,  

p a r t i c u l a r l y  overburden depth can be ascer ta ined  from magnetometer 

data.  

5.0 RECOMMENDATIONS 

To ma in ta i n  s u i t a b l e  grade c o n t r o l ,  p a r t i c u l a r l y  on t he  west  1  i m i t  

o f  t h e  pay g rave ls ,  more d r i l l i n g  i s  requ i red .  G r i d  d r i l l i n g  u s i n g  

t he  A i r t r a c  d r i l l  should be c a r r i e d  o u t  on gravel  prepared f o r  t h e  

1989 season. A  g r i d  spacing o f  20 meters by 20 meters i s  

recommended. The sec t i on  t o  be mined i n  1989 measures approx imate ly  

350 meters by 100 meters and would r e q u i r e  approx imate ly  100 ho les.  

Samples should be c o l l e c t e d  i n  app rop r i a te  l eng ths  so as t o  m in im ize  

i n t e r v a l  contaminat ion by bedrock. 

The 1989 c u t  should be made i n  such a  manner as t o  produce v e r t i c a l  

f i n a l  wa l l s .  The w a l l s  should be channel sampled by c u t t i n g  

v e r t i c a l  grooves measuring 15cm by 15cm by 150cm. Loose g rave l  f r o ~ n  

channel s should measure approx imate ly  40 1  i te rs .  Channel sampl c s  

should be c o l l e c t e d  a t  15 meter i n t e r v a l s  near t he  channel a x i s  and 

7.5 meter i n t e r v a l s  a t  the margins. I n  a d d i t i o n  t o  grade these 

samples should be examined f o r  g o l d  g r a i n  s i ze  and r e c o v e r a b i l i t y .  



A t e s t  p i t t i n g  program should be c a r r i e d  o u t  on pay g rave l  reserves  

beneath s h a l l  ow overburden. Tes t  p i t t i n g  would promote con f idence  

i n  t he  volume and grade o f  pay g rave ls  out1 i ned  by d r i l l i n g .  A 

s u i t a b l e  l o c a t i o n  f o r  a t e s t  p i t  i s  near  l i n e  2400s where pay 

g rave l s  a r e  w i t h i n  two meters o f  su r face  near t he  creek. 

A magnetometer survey should be c a r r i e d  o u t  i n  Swamp Creek t o  

f i l l  - i n  ho les  l e f t  f rom the  i n i t i a l  survey. Soya Creek, t h e  camp 

creek, and t he  creek near L i ne  2400s should be surveyed. E f f o r t  

should be made t o  c a l c u l a t e  overburden depth from magnetometer data.  

SCB:ms:1220A 
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APPENDIX 1 1  

TABLE 1 SUMMARY OF DRILL HOLES 

TABLE 2 SAMPLE LOGS 



TABLE 1 AII-1 

KNEEHORN IWNGE EXPLOWTI W PROJECT 
SWMP CREEK HINE 

! D l W Y  OF 1989 DEFINITION DRILLING PROGRAM 
FEBRUARY - NFlRCH 1989 

MID STINT FINISH DEPTH OB THIK GRFW MIK BDRI! CASING NOTES 
(11 (11 (4) (s) (a) 

800-1 FEB 21 FEB 21 9.1 3.7 1. 8 3.7 0.0 REVERSE CIRCULClTION 
800-2 FEB 22 FE0 22 7.6 4.3 3.4 0.0 0.0 REVERSE CIRCULQTION 
800-211 FEB 26 FEB 26 9.1 4.3 3.3 1.6 9.1MHJVENTIDWL/WIffi 
800-3 FEB 26 FEB 26 7.9 3.7 3.6 0.7 6.7 COWENTIOW / CFISING 

850-1 FEN21 FEB21 3.0 0.0 1.8 1.2 0.ORELJERS€CIRWLFITION 
850-2 FEB 21 FEB 21 3.0 0.0 1.2 1.8 0.0 REVERSE CIRCUClTION 
850-3 FEE 26 FEB 26 7.3 4.9 0.6 1.8 6.1 CW\MNTIW I WING 
850-4 FEE 26 FEB 26 6.1 3.7 1.5 0.9 3.0 CWVMIOFWL / CFISIffi 
as0-5 FEN n FEB n 3.7 1.2 1.5 0.9 1.5 ~NVENTII~NCIL / WSING 

FEB 21 W 21 
FEB 21 FEB 21 

FEB22 FEB22 
FEB22 FEB22 
FEE 27 FEB 27 
FEB 27 FEB 27 
FEB 28 FEB 28 

FEN 22 FEB 22 
FE0 22 FEN 22 
FEB22 FEE22 
FEB 28 FEB 28 
F E B a  WR1 
Mm 1 Mm 1 

WR 1 WR 1 
MM 1 MClR 1 
lYlR 1 RR 1 
2 1 MRR 1 

FEB22 m 2 2  
FEB 22 FEB 22 

mR 2 #R 2 
Mm2 2 2  
mR 2 mR 2 
MllR 1 MM 2 
FEB 22 FEB 22 
F a 2 2  FEN22 

FEB 22 FEB 22 
FEB 22 FEB 22 
FEB 22 FEB 22 

3.4 0.0 1.8 1.6 0.0REVERSECIRWLClTION 
3.4 0.0 1.8 1.6 0.0 REVERSE CIRWLFlTION 

2.4 0.0 2.4 0.0 0.0 REVERSE CIRCULRTION 
2.4 0.0 2.4 0.0 0.0 REVERS CIRCULClTION 
4.0 4.0 0.0 0.0 3.7MINVD(TIWJW-/CFISIffi 
6.7 3.7 1.2 1.8 6.7 CMENTIW / WIN6 
7.3 4.0 1.5 1.9 6.7 CONVMIDFYlL / CCISIffi 

4.3 0.0 4.3 0.0 0.0REvERsECIRWtFlTION 
3.7 0.0 3.7 0.0 0.0 REVERSE CIRCUFlTIMJ 
3.7 0.0 3.7 0.0 0.0REVERSECI~TION 

10.4 6.7 2.4 1.3 6.7UJt#MIW/CCISIf f i  
12.2 8.5 1.9 1.8 9.8CONVENTIONCll/CFISIN6 
7.3 5.5 0.6 1.2 6.7 CONVENTIONW_ / CMIffi 

4.3 0.0 3.0 1.3 0.0 REVERS€ CIRWLFITION 
3.0 0.3 2.1 0.6 0.0 RMRSE CIRCUCITION 
3.0 0.0 3.0 0.0 0.0 REVERSE CIRWLRTION 
4.9 0.6 2.4 1.9 0.0 REVERSE CIRCUFlTION 

6.1 3.0 3.7 0.7 6.1 WNVMIWJW- / WIN6 
5.5 1.8 2.5 1.2 3.7 alNvmrIM / CCISIffi 
4.3 2.7 1.0 0.5 3.7 MINVENTIONFK / CFISING 
9.8 7.3 1.2 1.2 9.8 ~ M I O N C I L  / WING 
6.1 6.1 0.0 0.0 0.0 REVERS CIRCURTION WET WD 
5.5 5.5 0.0 0.0 0.0 REVERSE C I r n T I W  WET MUD 

4.3 3.7 0.3 0.3 3.7WNVEbCTIONCIL/WSING 
6.7 1.8 4.0 0.9 3.7 WNVMTIONIK. / WIN6 
7.3 3.0 3.1 1.2 3.7 WNVMIOWL / WIN6 

12.8 9.8 1.2 1.8 10.4COENENTI~/CCISIffi 
6.1 3.0 3.0 0.0 0.0 REVERSE CIRWLFITION 
7.3 7.3 0.0 0.0 0.0EMRSECIRCUflTIONWETmR) 

4.9 4.9 0.0 0.0 0.0 REVERSE CIRCLlLCITION 
3.7 2.7 0.0 0.9 0.0 RMRSE CIRCUFITION 
6.1 3.7 0.0 2.4 0.0 REVERSE CIRWLRTION 



FEB 22 
CIRR 3 
MRA 3 
WR 3 
M M  3 

r n R  2 
MIW 2 
mR 3 
M M  3 

CYIR 3 
MllR 5 
mR 3 

MW5 
RR 4 
t'laR4 
RR 3 

mW6 
#R 6 
MRR 6 
RR 8 

MllR 7 
mR 7 
Mm 7 
WR 8 
M W  8 

RR 9 
Mm 10 
RR 10 
)IW1 12 
RR 12 

HM 11 
RR 11 
m 11 

RR 12 
rn 12 
WR 11 

FEB 22 
WR 3 
#FIR 3 
WR 3 
MW 3 

mR 2 
MW 2 
WR 3 
M u 3  

mR 3 
MR 6 
MR 3 

MIX 5 
#R 5 
w4 
WIR 4 

MW 7 
WR 6 
W 6  
MA 9 

MRR7 
WIR 7 
M 7  
mR 8 
MRR 8 

WR 9 
#FIR 10 
r n R  11 
rYIR 12 
RR 13 

WIR 11 
RR 11 
IWR 11 

RR 12 
MR 12 
RR 11 

REVERSE CIRCURTION 
mNT1ONFIL 1 CASIN6 
mFNENT1ONRL 1 CCISING 
m ~ I O N C V .  / CRSING 
mNvENTIONCY. 1 CCISIN6 

6.7 COMNTIONFLL 1 CASING 
6.7 #)WENTIOW 1 WING 
6.7 lDM3TIoIIyLL 1 MISIN6 

6.7 CMJVENTIOWL 1 WING 
3.7 WIJM(T1m 1 WING 
8.5 COMIEKTIW 1 WING 

15.8 WNVEHTIONCY 1 WIN6 

6.7 CONENTIOWL 1 WIN6 
9.0 WNMCTIONCll/ WING 
9. 8 WSNMTIOFYlL / WING 



i ABLE 2 A 1  1-3 

llOOSMORN RNE W E R  EXPLORATION PRLLJECT 
SWMP CREEK DEFINITION DRILLING PRffiRM 

FEBRMRY - BRACH 1989 
W I D  FROM TO LEffilH WlH VOLW Clu GRADE GRADE GlWDE WEIGHT NOTES 

(kg) (feet) (reters) (liters) (rg) (foplcm) (fgpbcm) (fopbcy) 

OB 
30.0 6RIW 
7.5 DIOR 

0% 
4.5 6Rw 
8.0 G W  
n.o w 
9.0 G W  
17.0 GRRV 
26.0 6fWIHBFP PPW 
23.0 HBFP PPW 
28.0 HBFP PPW 

08 
1.5 6RFW 
24.0 DIOR 
11.0 DIOR 



6.5 08 
4.0 GRCW 
7.0 6RN 

27.0 6RfflIHBFP PPW? 
9.0 HBFP PPYY? 

06 
22.0 6RCW 
19.0 6RN 
22.0 6RIW/HBFP PPW 
22.0 HBFP PPW 

GRAV MO SFWPLE 
18.0 GW 

OZ NOT PROCESSED 

m 
8.0 GRCIV 

22.5 6RRV 
14.5 6RDI 
16.5 GRDI 
26.0 6RDI 

OB 
6.0 6RFW 

26.0 GRAV 
33.0 GRRV 
19.5 GRDI 
14.5 GRDI 
19.5 GRDI 



3.0 6RW 
4.0 GRRV 
4.0 6RW 
8.0 GW 

23.0 6RW 
12.0 GRCW 

8.0 GRRV W PIWED 
12.5 GRRV 
15.5 6RIW 
21.0 6RCW 
7.5 GRRV 

OB 
19.0 OB 
11.5 GRCW 
20.0 6RW 
18.5 GRCW 
19.0 6RW 
18.5 GRDI 
20.0 6RDI 

OB 
13.0 00 
39.0 OB 
13.0 GRCW 
27.5 6RW 
16.0 GRCW 
10.0 6RDI 
20.5 GRDI 
22.0 6RDI 

m 
33.5 OH 
32.0 6RW 
15.5 6RDI 

6RDI NOT PROCESSED 

7.0 W 
4.5 GW 
5.5 6RW 
3.0 GRCW 

10.0 GRDI? 
8.0 GRDI? 

12.5 GRDI? 



OB 
31.0 6RFW SWPLES W I N E D  V lYILC 

MIDI? 8-10 NO WPLE 

m 
19.5 W 
25.5 6W 
24.0 6RIW 
19.5 GRRV 
11.5 w 
6.0 GRRV 

20.0 6R#/6RDI 
14.5 6RDI 



OB 
OB/GRW 10-16 V TWEORETICRL 
GRFW 
6RRV 
GRDI V THEORETICN 

OB 
GRW WPLES COHBINED 
GRFW 
6RW NO SMPLE 
GRDI? MI SAMPLE 
GRDI? 

OB 
GRDI? V CFIU NO 6 W  

DB 
6RW 
GRW 
6R W 

13.0 6RCW 
20.0 6RW 
18.0 GRRV 
20.0 GFWVIGRDI? 
20.0 o r ?  
20.0 GRDI? 

OB 
GRRV 
6RW 
6 W  
6RW 
GRDI 
6RDI 
GRDI 



MI 
25.0 w 
32.0 GRN 
26.0 6WW 
1 3 0  GRCW 
10.0 6Rau 
54.0 6W/GRDI 30-34 V CALC 

OB 
26.0 GRRV 
11.5 GRN 
56.5 GRRV 
44.0 DIOR? 

08 
18.0 W 
47.0 ERN 
34.0 6 W  
23.0 w 
13.5 6 W  
17.5 GRCW 
19.0 6W/6RDI 
24.0 GRDI 
22.5 GRDI 

OB 
25.0 GW 
20.0 6RW 
15.0 GRN 
25.0 6RW 
26.0 6RRV 
24.0 6RDI 

GRDI NOT PROCESSED 

08 
23.0 GRRV? 
25.0 GRRV? 
13.5 GRFIV? 
6.0 GRN 
6.0 E R N  

47.0 6RN V CRLC 
6.0 6 W  

33.0 GRRV 



00 
24.0 6RW 
14.0 6 W  
11.0 6RCW 
20.0 6 W  
25.0 6RW 
14.0 6 W  
7.0 GW 

23.0 6 W  
28.0 6RW 
10.0 W / F P  PPYY? 
16.0 FP PPYY? 

OB 
20.0 w 
19.0 6 W  
14.0 6 W  
22.0 6RW 
19.0 6 W  
15.0 GRRV 
17.0 6RW 
40.0 6RW 
41.0 6RDI 

00 
9.0 OB 

10.0 lm 
32.0 GRCW 
14.0 6 W  
32.0 6RCW 
11.0 6RW 
15.0 GRW 
18.0 6RRV 
7.0 GRDI 

00 
14.0 6RW 
12.0 GRRV 
14.0 6RW 
8.0 GRRV 

26.0 6RN 
12.0 6RW 
14.0 6RFW 
a. 0 6RRV 
12.0 6RN 
37.0 GRW 
12.0 FP PPYY 
8.0 FP PPYY 



OB 
24.0 OB/6W 
25.0 GRRV 
11.0 6RW 
34.0 GRRV 
21.0 6RW 
26.0 6RRV 
20.0 6RRV 
13.0 GRRV 
18.0 6RRV 
12.0 6 W  
47.0 DIOR 

00 
15.0 GRRV 
10.0 GRAV 
21.0 GRDI 
16.0 6RDI 

00 
15.0 GRCW 
23.0 GRAV 
24.0 6 W  
36.0 6 W  
44.0 6 W  
14.0 6WW 
37.0 6 W  
32.0 6RRV 
14.0 GRRV 
22.0 GRRV 
12.0 G W  
8.0 GRDI 

13.0 6RDI 

OB 
15.0 6 W  
14.0 GRRV 
18.0 6 W  
8.0 GRW 

19.0 GRRV 
16.0 GW 
18.0 GRRV 
6.0 G W  



00 
12.0 6RRV 
27.0 6W 
13.0 6RCW 
15.0 6RW 
11.0 GRRV 
10.0 6W 
9.0 GW 
12.0 6W 
la. 0 6RFW 
10.0 GRDI? 



9.0 GRDI? 
4.0 GRDI? NOT PROCESSED 
6.0 GRDI? NOT PROCESSED 
8.0 GRDI? NOT PROCESSED 

00 
5.0 6RFW 

19.0 6RW 
32.0 6RCW 
19.0 GARV 
14.0 GfEFW 
15.0 6 W  
15.0 GRCW 
22.0 DIOR? 
15.0 DIOR? 
8.0 DIOR? 

DIOR? NOT PRDCESSED 
8 DIOR? 

11 DIOR? 
DIOR? MDT PROCESSED 

00 
45.0 6RCW 
10.0 6RRV v CClLC 
12.0 DIM? V mc 
12.0 DIOR? V N C  

00 
12.0 GRRV 
15.0 6 W  
29.0 GRRV 
16.0 6 W  
23.0 6RRV 
16.0 6 W  
13.0 GRCW 
26.0 6RW 
16.0 GRCIV 
13.0 6 W  
13.0 GRCW 
14.0 6 W  
14.0 6RFW 
13.0 6RFW 
12.0 6RRV 
9.0 6RW 
8.0 GRRV 

14.0 6RFW 
20.0 DIOR 
14.0 DIOR 

OB 
24.0 GRRV 
38.0 6RRV 



14.0 GW 
17.0 6AIW 
6.0 GW 

19.0 GRFW 
15.0 GRFW 
17.0 GRRV 
22.0 6RDI 
50.0 6RDI 

OB 
1.95 2.24 0.055 32.0 6RW 
0.04 0.04 0.001 51.0 GRDI 



33.0 6RW 
22.0 GRFW 
19.0 6 W  
17.0 6 W  
16.0 6RIW 
12.0 srwv 

0.16 0.19 0.005 35.0 6W16RDI 41-44 

OB 
15.0 OB 

0.11 0.13 0.003 39.06W 
14.0 W 
22.0 6Rw 
24.0 GRFW 
17.0 6RIW 

0.13 0.15 0.004 14.0GRcw 
10.0 6RIW 

0.63 0.72 0.018 13.0 6RFW 
10.0 6Rw 
18.0 GRRV 
18.0 6RW 
15.0 6RDI 
13.0 6RDI 

OB 
18.0 GRCW 
34.0 6RCW 
20.0 6 W  
37.0 6RIW 
27.0 6 W  
23.0 GRRV 
13.0 GRDI? 
10.0 GRDI? 

OB 
41.0 OB 

0 N 0.07 0.002 42.0 6 W  
18.0 GlWV 
14.0 6RW 
10.0 GW 
14.0 6RW 
18.0 GW 
16.0 6RFW 
11.0 GRFW 
14.0 GRDI? 
13.0 GRDI? 

OB 
0.29 0.33 0.008 12.0 GRFW 

23.0 6 W  
14.0 6RW 
14.0 6RIW 



GRDI = GIWNODIORITE 
HBFP PPYY = H O M . E N D E  - mDSPFIR  WRPHYAY 
DIOR = DIDRITE 
FP PPYY = FMSPEIR WRPHYRY 



APPENDIX 111 

MAGNETIC PROFILES 

MAGNETIC ANOMALY MAPS 



SWAMP CREEK MAGNETICS PROJECT 
FOR: CANADA TUNGSTEN 

MARCH 26,  1989 

BY: ON-LINE EXPLORATION SVS. INC. 
11976 WILDERNESS DRIVE 

ANCHORAGE, ALASKA 99516 

PRINTER WIDTH- 80 CHAR.S 
ENTER 40, 80 OR 130 

PRINTER WIDTH= 80 CHAR.S 

TOTAL FIELD FULL SCALE= 100 GAMMAS 
ENTER NEW SCALE ( 0  I F  N /A )  

TOTAL FIELD FULL SCALE- 200 GAMMAS 

GRADIENT FULL SCALE= 10 GAMMAS 
ENTER NEW SCALE ( 0  I F  N /A )  

FNT FUI I SCAI E= 20 GAMMAS 

EDA OMNI-IV T i e - l i n e  MAG Ser #255007 
TOTAL FIELD DATA (Base s t n .  c o r r e c t e d )  
& GRADIENT 
Da te :  26 MAR 89 
O p e r a t o r :  5001 
Re fe rence  f i e l d :  57450.8 
Datum s u b t r a c t e d :  0.0 
Records :  185 
B a t :  15.6 V o l t  L i t h i u m :  3.68 V o l t  
L a s t  t i m e  u p d a t e :  3 /14  7 :12 :00 
S t a r t  o f  p r i n t :  3 /26  12:41:05 

Base s t n .  Pos:  0+00 E L i n e :  0+00 N 
L a s t  t i m e  u p d a t e :  3 / 1 4  7 :1? :00  
S t a r t  o f  p r i n t :  3/26 12:40:54 

L i n e :  13+00 S Date :  26 MAR 89 # 1 
POSITION FIELD ERR DRIFT TIME DS 

? + R S  W 57385 .7  . m f i  - 7 4 B  7 4 : 1 7 : G R  RR + . : 







Line: 12+50 S Date: 26 MAR 89  894 
POSITION FIELD ERR DRIFT TIME DS 

2+00 W 57493.9  . 0 5  -278.6 1 0 : 3 0 : 2 5  88 
- 1 . 4  

I t 9 5  W 57510.3  . 0 5  -278.1 1 0 : 3 1 : 5 1  88  
0 . 2  

I t 9 0  W 57525 .0  . 0 5  -277.7  1 0 : 3 2 : 1 4  88  
0 . 6  

l t 8 5  W 57540.2  .06 -277.4 1 0 : 3 2 : 2 8  88  
4.1 

I t 8 0  W 57556 .5  . 0 5  -276.9 1 0 : 3 3 : 0 0  88 
f i ~  1 





L i n e :  12+00 S Date: 26 MAR 89 #145 
POSITION FIELD ERR DRIFT TIME DS 
0+50 W 57484.8 .06 -276.0 11:07:51 88 

2.6 
@+45 W 57474.3 .05 -273.7 11:09:45 88 

1.5 
0+40 W 57456.4 .06 -273.2 ll:l0:08 88 

-1.9 
$+35 W 57441.2 .06 -273.5 11:10:31 88 

-4.3 
$t30 W 57443.2 .06 -273.3 11:11:11 88 

-1.0 
Ot25 W 57442.6 .05 -273.2 11:11:28 88 

-1.3 
(t20 W 57442.4 .05 -273.1 11:11:45 88 

-0.2 
Q+15 W 57444.3 .05 -273.1 11:12:01 88 

-0.1 
@+I0 W 57441.5 .05 -273.1 11:12:17 88 

-0.2 
Ot05 W 57439.9 .05 -273.1 11:12:32 88 

-1.3 
$+00 w57445.7 .06 -271.4 11:18:32 88 

1.1 
0+QS 57445.8 .05 -271.4 11:18:58 88 

1.5 
0i90 fd(57441.9 .05 -271.1 11:19:29 88 

1.6 
0t$5 '8157425.5 .05 -270.7 11:19:54 88 

-0.7 
0e0 W57406.6 .04 -270.5 11:20:10 88 

-4.6 
0+3S w57395.7 .05 -270.4 11:20:26 8 

-5.1 
0+/0 W57397.2 .05 -270.3 11:20:47 

-2.5 
0+85 W57402.0 .05 -270.4 11:21:15 88 

-1.9 
@+(a0 PJ57.1Q6.4 -05 -269.9 11 :21 :35  89 



-17.5 

EOF 



SWAMP CREEK MAGNETICS PROJECT 
FOR: CANADA TUNGSTEN 

MARCH 16,  1989 

BY: ON-LINE EXPLORATION SVS. INC. 
11976 WILDERNESS DRIVE 

ANCHORAGE. ALASKA 995 16 

PRINTER WIDTH- 80 CHAR.S 
ENTER 40, 80 OR 130 

PRINTER WIDTH= 80 CHAR.S 

TOTAL FIELD FULL SCALE= 100 GAMMAS 
ENTER NEW SCALE ( 0  I F  N/A)  

TOTAL FIELD FULL SCALE= 200 GAMMAS .- 

GRADIENT FULL SCALE= 10 GAMMAS 
ENTER NEW SCALE ( 0  I F  N/A)  

GRADIENT FULL SCALE= 10 GAMMAS - 

EDA OMNI-IV T i e - l i n e  MAG Ser #255007 
TOTAL FIELD DATA (Base s t n .  c o r r e c t e d )  
& GRADIENT 
Da te :  16 MAR 89 
O p e r a t o r  : 580 1 
Re fe rence  f i e l d :  57450.0 
Datum s u b t r a c t e d :  0 .0  
Records :  255 
B a t :  15.6 V o l t  L i t h i u m :  3.68 V o l t  
L a s t  t i m e  u p d a t e :  3 /14  7 :12 :00  
S t a r t  o f  p r i n t :  3 / 1 7  7 :52 :53  

Base s t n .  Pos :  0+00 E L i n e :  0+00 N 
, 8 3 ,  t , - . , . A  - .-  ,.a 



L ine :  16+50 S Date: 16 MAR 89 8 i 
POSITION FIELD ERR DRIFT T I M E  DS 



Line: 15+00 S Date: 16 MAR 89 $33 
P O S I T I O N  F I E L D  ERR D R I F T  T I M E  DS 
1+20 W 57515.6 .04 -253.8 10:42:54 88 

-0.7 
1+15 W 57510.6 .04 -253.2 10:43:58 88 

-0.1 
1+10 W 57509.5 .05 -256.1 10~44~34 88 

0.9 
It05 W 57503.4 -04 -254.8 10:45:05 88 

0.5 
1+00 W 57495.4 .04 -255.8 10:45:30 88 

-0.4 
0+95 W 57490.1 .04 -248.3 10:48:11 88 

-0.2 
0+90 W 57483.7 .04 -247.6 10:50:48 88 

-1.8 
0+85 W 57473.3 .05 -241.9 10:54:18 88 

-2 .? 
0+80 W 57469.8 .04 -240.2 10:55:09 88 

-3.1 
0+75 W 57472.5 .04 -239.2 10:55:27 8 

-1.3 
0+70 W 57468.4 .04 -243.6 10:59:39 8 

-4.9 
0+65 W 57493.2 .04 -249.4 11:02:24 88 

2.6 
0+60 W 57497.4 .04 -248.6 11:02:49 88 

1.0 
0+55 W 57495.9 .05 -250.0 11:03:16 88 

-0.2 
0+50 W 57500.0 -04 -247.9 11:03:57 88 

-0.5 
0+45 W 57507.2 .04 -238.7 11:09:10 88 

2.2 
0+40 W 57505.2 .04 -238.9 11:09:28 88 

2.3 
0+35 W 57498.4 .04 -239.4 11:09:45 88 

0.2 
0+30 W 57497.9 .04 -240.0 ll:10:04 88 

2.6 
0+25 W 57493.7 .05 -240.1 11:10:23 88 

2.3 
0+20 W 57484.0 .04 -239.9 ll:10:40 88 

0.9 
0+15 W 57469.0 .05 -238.8 11:11:08 88 

0.7 
0+10 W 57452.2 .04 -233.0 11:12:56 88 

3.7 
0t05 W 57396.9 .04 -238.0 11 : 14: 16 8& . i . ,A 

/' .- -6.2 
0t00 E 57367.7 .04 -251.8 11:16:39 88 4. : x * ' .  

-12.5 
0t05 E 57318.7 .03 -252.5 11:19:03 88 : t. . X '  . 

-62.2 
0+10 E  57854.6 .05 -251.5 11:19:48 88 : X .  : + :  

-220.0 
0+15 E 62838.4 33. -249.9 11:21:39 27 . -+  . : t. - - -  

5139.8 
0+20 E  57716.2 . "  -254.5 11:23:22 Po X : .  + .  

. . 



Llne: 13t50 S Date: 16 MAR 89 #79 
POSITION FIELD ERR DRIFT TIME DS 
It70 W 57442.1 .03 -206.2 13:01:13 88 

-1.5 
It65 W 57435.6 .04 -205.8 13:02:31 88 

-1.5 
1+60 W 57427.8 .04 -205.6 13:04:24 88 

-3.0 
It55 W 57429.6 -03 -204.4 13:05:35 88 

-2.5 
1+50 W 57439.1 .04 -203.5 13:06:00 88 

-0.6 
1+45 W 57446.5 .04 -203.1 13:06:19 88 

0.6 
It40 W 57448.1 .04 -202.3 13:06:44 88 

0.4 
It35 W 57450.1 .03 -201.9 13:07:05 88 

-1.4 
1+30 W 57462.5 .04 -202.5 13:07:26 88 

2.5 
1+25 W 57472.1 .04 -202.7 13:07:47 88 

4.2 
1+20 W 57467.6 .04 -204.3 13:08:18 88 

0.8 
1+15 W 57465.9 .04 -205.0 13:08:57 88 

-1.0 
It10 W 57470.5 .04 -203.9 13:09:47 88 

1.9 
It05 W 57466.2 .04 -203.1 13:10:37 88 

0.0 
It00 W 57460.8 .03 -198.7 13:13:28 88 

-1 .: 
n ,  nr  1 1  C ~ A C O  r; - 1 4 9  F: 13.  l d  79 RF 





L i n e :  14+25 5 Date: 16 MAR 89 $154 
POSITION FIELD ERR DRIFT TIME DS 

1+70 W 57429.5  .04  -187.7 14 :46 :17  88 . p  . 
-1 .4  

1+65 W 57432.3 .04 -188.5 14 :47 :21  88 
-1.3 

1+60 W 57438.5 .04 -188.6 14 :47 :40  88 
-0.6 

1+55 W 57444 .1  .04 -186.8 14 :48 :02  88 : X  . 
-1 .0  

1+50 W 57447.8  .04  -186.5 14 :48 :19  88 : X .  
- 1 . 7  





6.3 
1+55 E 57297.7 .04 -198.8 15:35.30 88 V * .  

0.4 
__--- 

1+60 E 57222.1 .04 -199.5 15:35:52 88 . ,/ 
-9.1 

1+65 E 57172.4 .04 -198.7 1 5 . 3 6 . 1 9  88 : X .  
-13.2 

1+70 E 57156.3 .05 -196.5 15.36:59 88 . + .  . X: . 

Line: 15+75 S Date: 16 M A R  89 8 2 2 3  
P O S I T I O N  FIELD E R R  DRIFT T I M E  DS 

n , o r  1 1  C ~ A C I ?  ? iAA - 1  Q? IC? 1 c f17 q m  RR 





SWAMP CREEK MAGNETICS PROJECT 
FOR: CANADA TUNGSTEN 

MARCH 17, 1989 

BY: ON-LINE EXPLORATION SVS. INC. 
11976 WILDERNESS DRIVE 

ANCHORAGE, ALASKA 99516 

PRINTER WIDTH= 80 CHAR.S 
ENTER 40, 80 OR 130 

PRINTER WIDTH= 80 CHAR.S 

TOTAL FIELD FULL SCALE= 100 GAMMAS 
ENTER NEW SCALE ( 0  I F  N/A)  

TOTAL FIELD FULL SCALE= 108 GAMMAS 

GRADIENT FULL SCALE= 10 GAMMAS 
ENTER NEW SCALE ( 0  I F  N /A )  

EDA OMNI-IV T i e - l i n e  MAG Ser t 255007  
TOTAL FIELD DATA (Base s t n .  c o r r e c t e d )  
& GRADIENT 
Da te :  17 MAR 89 
O p e r a t o r :  5001 
Re fe rence  f i e l d :  57450.0 
Datum s u b t r a c t e d :  0 .0  
Records:  123 
B a t :  16.0 V o l t  L i t h l u m :  3.68 V o l t  
L a s t  t i m e  u p d a t e :  3 /14  7 :12 :00  
S t a r t  o f  p r i n t :  3/17 16:47:54 

Base s t n .  Pos :  0+00 E L l n e :  0+00 N 
L a s t  t i m e  u p d a t e :  3 /14  7 : 1 2 : 0 0  
S t a r t  o f  p r i n t :  3 /17  16 :47 :42  



ru31 I IVIY . i i u  r n n  u n l r  I I I ~ I C  US 
J ~ Z C  2180 W 5.7404.9 . 0 5  -203 .5  1 4 : 0 2 : 3 1  8 8  X . 

- 1 . 4  
2+75 W 57392 .6  . 0 4  -203 .1  1 4 : 0 3 : 2 8  88  

- 1 . 5  
2+70 W 57382 .8  . 0 5  -201 .9  1 4 : 0 4 : 4 8  8 8  

-3 .2  
2+65 W 5 7 3 7 2 . 8  . 0 5  -201 .9  1 4 : 0 5 : 3 5  8 8  

- 3 . 2  
2 t 6 0  W 5 7 3 6 2 . 1  . 04  -201 .7  1 4 : 0 6 : 0 0  8 8  

- 3 . 9  
2 t 5 5  W 5 7 3 5 3 . 4  . 0 4  -200 .9  1 4 : 0 6 : 2 5  88  

- 4 . 8  
2 t 5 0  W 5 7 3 4 1 . 7  .04  -200.7 1 4 : 0 7 : 1 9  

- 6 . 0  
2 t 4 5  W 5 7 3 4 2 . 4  . 0 5  -200.4 1 4 : 0 7 : 3 9  

- 4 . 2  
2+40 W 5 7 3 4 4 . 4  .04  -199.6 1 4 : 0 7 : 5 6  

- 2 . 8  
2+35 W 57344 .2  . 0 5  -199 .7  1 4 : 0 8 : 2 0  8 8  

- 3 . 3  
2+30 W 5 7 3 4 6 . 5  . 0 3  -199.6 1 4 : 0 8 : 4 2  8 8  

-3 .4  
2 t 2 5  W 5 7 3 4 9 . 5  . 0 4  -199.4 1 4 : 0 9 : 0 8  8 8  

- 4 . 1  
2 t 2 0  W 5 7 3 5 8 . 9  . 0 4  -200 .5  1 4 : 0 9 : 2 6  8 8  . .  

- 2 . 7  
2 t 1 5  W 5 7 3 6 6 . 3  . 0 4  -200.2 1 4 : 0 9 : 4 7  8 8  

- 2 . 5  
2 t 1 0  W 57368 .4  . 04  -199 .5  1 4 : 1 0 : 0 2  8 8  

- 3 . 6  
2+05 W 5 7 3 7 8 . 1  . 0 4  -199 .5  1 4 : 1 0 : 2 2  8 8  

-3 .4  
2+00 W 57393 .8  . 0 5  -200.0 1 4 : 1 0 : 5 4  

-0 .6  
1+95 W 57403 .8  . 0 4  -199.4 1 4 : 1 1 : 3 0  8 8  

0 . 0  
l t 9 0  W 5 7 4 1 1 . 1  . 0 5  -199 .1  1 4 : 1 1 : 5 0  8 8  

- 0 . 7  
I t 8 5  W 57418 .2  . 0 3  -198 .8  1 4 : 1 2 : 0 5  8 8  

- 0 . 5  
I t 8 0  W 57424 .0  .04  -197 .7  1 4 : 1 2 : 3 5  8 8  

- 0 . 8  
I t 7 5  W 5 7 4 2 7 . 5  .04  -197 .7  1 4 : 1 3 : 2 8  8 8  

- 2 . 3  

L i n e :  15+00 S Date: 17  MAR 89  823  
POSITION FIELD E R R  D R I F T  TIME DS 

2 t 7 0  W 5 7 4 5 7 . 3  . 0 5  -195 .1  1 4 : 3 6 : 3 1  8 8  
- 1 . 9  

2 t 6 5  W 57445 .0  . 0 5  -195 .8  1 4 ~ 3 7 ~ 2 6  8 8  
-2 .8  

2 t 6 0  W 57432 .8  .04  -196 .3  1 4 ~ 3 7 ~ 4 9  8 8  
- 2 . 9  

2 t 5 5  W 57422 .0  . 0 3  -196 .7  1 4 : 3 8 : 0 9  88  
- 3 . 7  

2 t 5 0  W 5 7 4 1 1 . 8  . 0 4  -197 .3  1 4 : 3 8 : 3 9  88  
-2 .6  

2 t 4 5  W 57406 .1  . 0 5  -198 .7  1 4 : 3 9 : 2 2  8 8  
-2 .2  

2 t 4 0  W 57403.6  . 0 5  -199 .4  1 4 : 3 9 : 4 5  8 8  
- 1 . 4  



L i n e :  15+75 S  D a t e :  17 MAR 89 #53 
POSITION F IELD E R R  DRIFT TIME DS 



Line: 1 6 t 5 0  S D a t e :  17 Mt9R 89 $89 
POSITION FIELD ERR DRIFT TIME DS 

2+65 W 57577.1 .04 -212.7 15:38:48 88 
4 . 0  

2 t 6 0  W 57564.2 .05 -212.4 15 :39 :36  88 
2 . 9  

2+55 W 57551.5  .05 -212.4 15 :39 :57  88 
1 . 9  

2+50 W 57532.7  .05 -212.5 15 :40 :16  88 
0 . 4  

2+45 W 57514.5 . 0 4  - 2 1 2 . 9  1 5 : 4 1 : 2 1  88 
- 0 . 1  



EOF 



SWAMP CREEK MAGNETICS PROJECT 
FOR: CONADA TUNGSTEN 

MARCH 19,  1989 

BY: ON-LINE EXPLORATION SVS. INC. 
11976 WILDERNESS DRIVE 

ANCHORAGE, ALASKA 99516 

PRINTER WIDTH= 80 CHAR.S 
ENTER 40, 80 OR 130 

PRINTER WIDTH= 80 CHAR.S 

TOTAL FIELD FULL SCALE= 100 GAMMAS 
ENTER NEW SCALE ( 0  I F  N/A)  

TOTAL FIELD FULL SCALE= 100 GAMMAS 

GRADIENT FULL SCALE= 10 GfiMMAS 
ENTER NEW SCALE ( 0  I F  N/O) 

EDA OMNI-IV T i e - l i n e  MAG Ser #255007 
TOTAL FIELD DATA (Base s t n .  c o r r e c t e d )  
& GRADIENT 
Da te :  19 MAR 89 
Opera to r :  500 1 
Re fe rence  f i e l d :  57450.0 
Datum s u b t r a c t e d :  0 .0  
Records:  191 
B a t :  15.7 V o l t  L i t h i u m :  3.70 V o l t  
L a s t  t i m e  u p d a t e :  3/14 7 :12 :00 
S t a r t  o f  p r i n t :  3 /19  17:34:53 

Base s t n .  Pos :  0+00 E L i n e :  0+00 N 
L a s t  t i m e  upda te :  3/14 7 :12 :80 
S t a r t  o f  p r i n t :  3 /19  17:34:48 

L i n e :  1 7 t 2 5  5 Date :  19 MAR 89 8 1 
POSITION FIELD ERR D R I F T  TIME DS 

.+,r-n I I  C I T ~ C  ? n .  - r n  7 3 .  q n  4 , -  nn 









L i n e :  19+50 5 D a t e :  19  MAR 89 $129 
POSITION FIELD ERR DRIFT TIME DS 

.- . - .  -- - - - - - . . - . - - - - - 





EOF 



SWAMP CREEK MAGNETICS PROJECT 
FOR: CANADA TUNGSTEN 

MARCH 20 ,  1989 

B Y :  ON-LINE EXPLORATION SVS. INC. 
11976 WILDERNESS DRIVE 

ANCHORAGE, ALASKA 99516 

PRINTER WIDTH= 80 CHAR.S 
ENTER 40, 80 OR 130 

PRINTER WIDTH= 80  CHAR.S 

TOTAL FIELD FULL SCALE- 100 GAMMAS 
ENTER NEW SCALE ( 0  I F  N/A)  

TOTAL FIELD FULL SCALE= 100 GAMMAS 

GRADIENT FULL SCALE= 10 GAMMAS 
ENTER NEW SCALE ( 0  I F  N/A)  

EDA OMNI-IV T i e - l i n e  MAG Ser 8255007 
TOTAL FIELD DATA (Base s t n .  c o r r e c t e d )  
& GRADIENT 
Da te :  20  MAR 89 
O p e r a t o r :  5001 
Re fe rence  f i e l d :  57450.0 
Datum s u b t r a c t e d :  0.0 
Records :  336 
B a t :  15.6 V o l t  L i t h i u m :  3.68 V o l t  
L a s t  t i m e  u p d a t e :  3 /14  7 : 1 2 : 0 0  
S t a r t  o f  p r i n t :  3 /20  17:49:36 

Base s t n .  Pos :  0+00 E L l n e :  0 t 0 0  N 
L a s t  t i m e  u p d a t e :  3 /14  7 :12 :00  
S t a r t  o f  p r i n t :  3 / 2 0  17 :49 :27  







Line: 22+50 S Date: 20 MAR 89 87 1 
POSITION FIELD ERR DRIFT TIME DS 
2+20 W 57505.4 .05 -251.1 ll;l0:48 88 

0.3 
2+15 W 57512.7 .04 -252.5 11:11:37 88 

0.9 
2+10 W 57516.2 .05 -252.0 11:11:55 88 

0.2 
2+05 W 57521.3 .04 -251.4 11:12:20 88 

0.9 
2+00 W 57524.4 .05 -250.7 11:12:45 88 

2.3 
1+95 W 57523.1 .05 -250.7 11:14:16 88 

2.5 
1+90 W 57517.2 -04 -250.9 11:14:37 88 

0.8 
1+85 W 57507.7 .04 -251.3 11:14:52 

-0.7 
1+80 W 57499.1 .05 -251.6 11:15:09 

-0.6 
1+75 W 57495.0 .05 -251.8 11:15:27 

0.4 
1+70 W 57489.7 .04 -252.1 11:15:44 88 

0.1 
1+65 W 57481.1 .05 -252.3 11:15:57 88 

-0.7 
1+60 W 57471.9 .05 -251.6 11:16:11 88 

-1.3 
1+55 W 57467.8 .05 -250.3 11:16:26 88 

-1.9 
1+50 W 57469.3 .04 -249.7 11:17:29 88 

0.1 
1+45 W 57466.2 .04 -249.5 11:17:44 88 

0.9 
1+40 W 57460.9 .04 -249.1 11:17:59 88 

-0.2 
1+35 W 57458.3 .04 -249.2 11:18:12 88 

1.9 
1+30 W 57448.1 .05 -249.6 11:18:26 88 

-1.3 
1+25 W 57447.1 .05 -250.3 11:18:40 88 

-0.4 
1+20 W 57446.1 .04 -251.1 11:18:55 88 

-1.9 
1+15 W 57446.6 .04 -251.3 11:19:08 88 

-1.1 
1+10 W 57449.2 .05 -250.7 11:19:22 88 

-0.5 
1+05 W 57448.5 .04 -251.5 11:19:40 88 

-0.9 
1+00 W 57447.2 .04 -252.9 11:19:52 88 

-1.3 
0+95 W 57447.4 .05 -250.9 11.20:49 88 

0.0 
m t a n  I I  C ~ A ~ K  o r n ~  -7 rn  A 4 9  -I< m 7  no 





Line: 24t00 S Date :  20 MAR 89 $138 
P O S I T I O N  FIELD ERR D R I F T  T I M E  DS 
2t15 W 57515.3 .03 -235.9 13:50:15 88 

-2.2 
2+10 W 57515.3 .03 -236.1 13:50:57 88 

0.5 
2+05 W 57513.7 .04 -236.0 13:51:26 88 

0.3 
2+00 W 57515.1 .03 -235.7 13:51:45 88 

1.3 
1+95 W 57510.9 .04 -234.7 13:52:37 88 

0.7 
It90 W 57508.6 .03 -235.2 13:53:02 88 

0.8 
It85 W 57504.7 .04 -235.2 13:53:29 88 

0.2 
1+80 W 57497.2 -03 -235.5 13:54:00 8 

-2.4 
It75 W 57500.3 -03 -236.0 13:54:47 8 

-0.1 
It70 W 57499.5 .03 -235.5 13:55:23 88X 

-0.6 
1+65 W 57500.6 .03 -235.6 13:56:11 88X 

1.3 
1+60 W 57499.4 .04 -235.4 13:56:31 88X 

1.7 
It55 W 57499.3 .04 -235.2 13:56:46 88 

1.8 
It50 W 57498.1 .04 -234.9 13:57:06 8 

0.2 
1+45 W 57497.8 .03 -234.8 13:57:54 8 

0.0 
1+40 W 57500.3 .03 -234.5 13:58:11 88 

0.3 
It35 W 57503.1 .04 -234.3 13:58:26 88 

0.1 
It30 W 57505.5 .03 -234.3 13:58:41 88 

-0.4 
1+25 W 57511.4 .04 -234.4 13:58:57 88 

-0.2 
14-20 W 57520.3 .04 -234.6 13:59:10 88 

0.5 
It15 W 57532.2 .04 -234.7 13:59:22 88 

1.0 
1+10 W 57544.5 .03 -234.5 13:59:43 88 

2.3 
1+05 W 57563.8 .04 -234.1 13:59:59 88 . 

0.7 1.. 

.-- , --. 
/ I / /  ~ ' ~ 2  l +BB W 57609.4 .03 -234.3 i 4 :  0D: 16>%-. -. 







Line: 25+50 S Date :  20 MAR 89 8248 
P O S I T I O N  FIELD ERR D R I F T  T I M E  DS 

2+15 W 57495.0 .04 -233.6 15 :39 :59  88 
1 .1  

- 2+10 W 57489.1 .04 -232.2 15:40:57 88 
0 .0  

2+05 W 57486.9 .04 -231.5 15:41:16 88 
-0.1 

2+00 W 57491.6 .04 -231.7 15:42:13 88 
2 .1  

1+95 W 57496.1 .04 -231.0 15:42:30 88 
2.3 

1+90 W 57496.6 .04 -231.5 15:42:48 88 
1 . 9  

1+85 W 57497.0 .04 -231.9 15:43:03 88 
1.7 

1+80 W 57498.7 .04 -234.0 15:45:18 88 
2.4 

1+75 W 57499.9 .03 -233.8 15:45:39 88X 





n c .  r o  oo  ,. . . . -.-. *L5 L G  
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'rc t- i L  

\ . 





APPENDIX I V  

TABLE 3 PAY GRAVEL INTERCEPTS 

TABLE 4 PAY GRAVEL RESERVES 



LENGTH 
(11 

1. a 
0.6 
0.6 
0.6 
0.6 
0.6 
0.3 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
1.2 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
1.8 
1.8 
2.4 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.3 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
2.4 
0.6 
1.2 
0.6 
0.6 
0.6 

TABLE 3 

blODSMORN M E  PUrrR EXPLOMTION PROJECT 
SWCWP CREEK DEFINITION DRILLING PROGRIYI 

FEBRWRY - MRCH 1989 
60U) INTERCEPT LMTQ 

UEIGHI NOTES 
(kg) 
30.0 GRFW +BRK Clu 
4.5 6 W  
8.0 GW 
27.0 6 W  
9.0 GRCHI 
17.0 6RIW 
26.0 W / W P  PPW v/ 
31.0 6 W  *+BIN Clu 
27.0 GRFW 
27.0 6RIW 
B.0 W 
25.0 6 W  
26.0 6RCW 
19.0 6 W  
16.0 GRFW 
11.0 W/6RDI 
20.0 6RDI 
1.5 6RRV 
4.0 GRRV 
7.0 GRIN 
27.0 GRFW/HBFP PPYY? 
22.0 6W 
19.0 W 
22.0 GAN/HEFP PPW 
22.0 GW/DI 10-1 1 Vd/  
18.0 6RRV 
20.0 6 W  
6.0 GRCW 
12.0 6RW 
15.5 GRRV 
9.5 GlWv 
8.0 6 W  

22.5 6RW 
6.0 GRCW 
26.0 6 W  
33.0 6 W  
9.0 GW 
3.0 GRRV 
4.0 GRRV 
4.0 GRRV 
8. 0 GRFW 
23.0 6RW 
12.0 GRFlV 
48.0 6RRV/6RDI8-12Vt2/ 
8.0 GRRV WIND M D  
12.5 6RN 
15.5 GRRV 
21.0 6RW 
7.5 GRRV 



11.5 6RRV 
20.0 GRFW 
18.5 6RCW 
19.0 W 
13.0 6WW 
27.5 W 
16.0 6WW 
32.0 61WV 
7.0 W 
4.5 w 
5.5 w 
3.0 6W 

10.0 6WGRDI? +EM a1 
11.0 61WV 
21.0 w 
22.0 GRcw 
13.0 6WW16RDI V/2 
55.0 61WV v V C K C  
31.0 6WW SMP WI(B 

43.0 OB/6W 10-12 
49.0 6WW 
53.0 6RRV 
18.5 6WW 
14.0 GRFW 
23.0 6WW 
16.0 GRCW 
29.5 6RIW 
19.0 W 
18.0 6 W  
19.5 GRFW 
25.5 6 W  
24.0 6RIW 
19.5 6 W  
11.5 6W 
8.0 6 W  v +EM C1 

20.0 GRCW/GRDI v/2 
OB/6RfiV 10-16 

20.0 W W*3/5 MEOR 
30.0 6 W  
26.0 6RRv 
11.5 6 W  
56.5 6RFW tBRK &I 
18.0 GRCW 
47.0 W 
34.0 6RRV 
23.0 GARV 
13.5 6 W  
17.5 W 
19.0 6RCW/6RDI tBRK Ru 
25.0 GWV 
20.0 6 W  
15.0 GW 
25.0 6RAV 
26.0 6RFW tBRK Ru 
23.0 GW? 
25.0 ERN? 



13.5 GMV? 
6.0 G W  
6.0 6RW 

47.0 6RW V CFllC 
6.0 6RW 

33.0 GRCW 
29.5 GRW/GRDI 34-36 
24.0 6RRV Wl2  
14.0 6RW 
11.0 GRCW 
20.0 6RW 
25.0 GRW 
14.0 6RW 
7.0 GRFW 

23.0 6RRV 
28.0 GRW 
10.0 6RWIFP PPW? V/2 
20.0 GRFW ^+BW FIU 
19.0 6RW 
14.0 GRW 
22.0 6RW 
19.0 GURV 
15.0 6 W  
17.0 GRRV 
40.0 6RW tBRK flu 
32.0 6RW 
14.0 6RW 
32.0 6RW 
11.0 6WW 
15.0 6RW 
18.0 6RW +BRK flu 
14.0 GRW 
12.0 6RW 
14.0 6RRV 
8.0 6RW 

26.0 GRW 
12.0 6RW 
14.0 6RW 
20.0 6RW 
12.0 GRFW 
37.0 6RW 
25.0 GRCW 
11.0 6RW 
34.0 6RN 
21.0 6RW 
26.0 GRN 
a .0  6RRV 
13.0 GRFW 
18.0 6RW 
12.0 GRFN 
15.0 6RW 
10.0 GRCW 
15.0 6Rw 
23.0 GRW 
24.0 GRRV 
36.0 GRFW 



44.0 6 W  
14.0 6W 
37.0 6 W  
32.0 GWV 
14.0 6RW 
22.0 6 W  
12.0 6RRV +EM Ru 
13.0 6RFW 
15.0 6AFW 
16.0 6W 
25.0 6RRV 
18.0 GW/GRDI V/2 
15.0 6RCW 
14.0 6 W  
18.0 6RRV 
8.0 GW 

19.0 6 W  
16.0 W 
18.0 6RFW 
6.0 GRRV 

25.0 6RW 
13.0 GRRV 
40.0 6 W  
17.0 6RW 
26.0 6FWV 
24.0 6W 
16.0 6RW 
10.0 6W 
11.0 6RIW 
8.0 GW 

13.0 6 W  
16.0 6RRV 
13.0 GRW 
12.0 GRCW 
27.0 6 W  
13.0 GRCW 
15.0 6 W  
11.0 6W 
10.0 6RW 
9.0 GRFW 

12.0 6 W  
5.0 GRRV 

19.0 6 W  
32.0 6RFW 
19.0 6RW 
14.0 6RRV 
15.0 GRW 
15.0 GW tBRK Au 
45.0 6RIW 
10.0 GRCW V CRLC 
12.0 6RW 
15.0 GW 
29.0 6 W  
16.0 GRRV 
23.0 6RRV 
18.0 GRCW 



13.0 6 W  
26.0 6WW 
16.0 6 W  
13.0 GRCW 
13.0 6 W  
14.0 6RNJ 
14.0 6WW 
13.0 6RRV 
12.0 6 W  
9.0 GWW 
8.0 6 W  

14.0 W tBRK Ilu 
24.0 W 
38.0 6RIW 
14.0 6RRV 
17.0 6 W  
6.0 6 W  

19.0 GRIW 
15.0 6RW 
17.0 GRW 
12.0 GRRV 
22.0 w 
24.0 6RRV 
19.0 GRFW 
6.0 6 W  

10.0 WIGRDI Vl2 
24.0 W 
21.0 W 
9.0 6 W  

10.0 6Rfw 
28.0 6 W  
32.0 GRFW 
32.0 6RRV 
28.0 W 
14.0 6RW 
22.0 GRRV 
20.0 6WW 
21.0 
21.0 6 W  
14.0 GRIW 
26.0 6RW 
25.0 GRAV 
21.0 6 W  
23.0 6 W  
32.0 6RRV +BRK flu 
33.0 GW 
22.0 6RN 
19.0 6WW 
17.0 6RN 
16.0 GRRV 
12.0 ERN 
35.0 GRFWlGRDI41-44 VI 
39.0 6RRV 
14.0 GRW 
22.0 6RN 
24.0 6 W  



NIL SRWLES = 130 
TR SAMPLES = 37 

STD DEV = 
VRR = 

FREWENCY DISTRIIWION n 130 37 80 
LOWER CLF~SS L I m  o 0.01 5 

BHID FRM 
(ft) 

SOYRl 10 
SOYR-2 13 

14 
16 
18 
20 
22 
24 

SOYFI-3 19 
20 
22 
24 

S O Y H  8 
10 

SOYRS 18 
20 
22 
24 

17.0 6RW 
14.0 GRFW 
10.0 6RW 
13.0 6RRV 
10.0 6RW 
18.0 GRFW 
18.0 6RW 
18.0 GRFW 
34.0 6RW 
20.0 w 
37.0 6RW 
27.0 6 W  
23.0 6RW 
42.0 6RCW 
18.0 6RW 
14.0 6RFW 
10.0 w 
14.0 6RCW 
18.0 6RW 
16.0 GRFW 
11.0 6RW 
12.0 GRRV 
23.0 6RW 
14.0 W 
14.0 6RW 
10.0 6RCW 
35.0 6RW 

WEIGHT NOTES 
(kg) 

45.0 ? 12-14 NO SAME 
14.0 6 W  
20.0 w 
10.0 6RIW 
13.0 GRCW 
20.0 6 W  
18.0 GRCW 
20.0 6IWV/GRDI? 
18.0 GWV 
20.0 6RW 
24.0 GRCW 
20.0 6RRV +BW Flu 
26.0 GRCW 
25.0 6RGVlGRDI V12 
25.0 6RFW 
32.0 6 W  
26.0 GRFW 
13.0 6RW 



26 28 2 7.9 8.5 0.6 7.0 0 10.0 6RN 
28 30 2 8.5 9.1 0.6 11.5 35.966 3.13 3.60 0.088 1.260 -2.426 54.06W/6RDI30-34 

W CCILc/; 
W E R  = 20 20 14 14 14 14 14 20 

NIL SWLES = 3 = 11.4 8.735 1.05 1.21 0.030 -1.039 -4.744 22.7 
TR SWRES = 3 STDDf3= 4.2 14.6 1.29 1.48 0.036 1.745 1.745 10.6 

WR = 17.7 212.5 1.65 2 1 9  0.001 3.046 3.046 1132 



TABLE 4 AIV-8 

FILE :SUGRVRES. M1 MM3SMORN RRNGE EXPLORRTIDN PROJECT 
SUMP CREEK H I E  

PQY GRFWEL RESERVES - 1989 RESULTS 

BHID 

800-1 
800-a 
800-3 

850-1 
850-2 
850-3 

900- 1 
900-2 

950-1 
950-2 
950-4 

1000-1 
1000-2 
1000-3 
1000-4 
1000-5 

1050-1 
1050-2 
1050-3 
1050-4 

1150-1 
1150-2 
1150-4 

1250-2 
1250-3 

1350- 1 
1350-3 
1350-4 

1500-1 
1500-2 
1500-3 

1650-1 
1650-2 
1650-3 
1650-4 

2100-1 
21 00-2 
21 00-3 
2100-4 

THIW GRADE SECT 6RW) WXUllE SR SECT 6flKl WTUHE 



2400-5 
2400-6 

2700-1 
2700-2 
2700-3 
2700-4 
2700-5 

3000-1 
3000-2 
3000-3 

3300-1 
33002 
3500-3 

BHID 

800-1 
800-2R 
800-3 

850-1 
850-2 
850-3 
RT-13 
FIT-14 
RT-15 

900-1 
900-2 
RT- 12 
RT-16 

950-1 
950-2 
950-4 
RT-07 
RT-08 
FIT-09 
RT-010 

1000-1 
1000-2 
1000-3 
1000-4 
1000-5 
RT-04 
RT-05 
RT-06 
RT-17 

4.9 
4.3 

11.2 
6.4 
3.4 
2.4 
9.7 

0.9 
4.6 
6.7 

4.3 
5.5 
4.2 

THICK SR SECT 6RCU) WKlME 







































FIGURE 20-A
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FIGURE 20-B 
- 7- I- 



FIGURE 20-C r 
C A r d A D A  T U N G S T E N  M I N I N G  C O R P O K A T Z  O N  L I M I T E D  
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