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Seismic r e f r a c t i o n  work was c a r r i e d  ou t  over  s e v e r a l  p lace r  

l e a s e s  about 8 km due e a s t u o f  A t l i n  on Spruce Creek i n  t h e  A t l i n  

Mining Divis ion ,  B .C . ,  during t h e  period June 26th t o  Ju ly  15th ,  

1987. The ob j ec t  of t h e  survey was p r imar i ly  t o  l o c a t e  buried 

creek channels  car ry ing p l ace r  gold and secondar i ly  t o  determine 

I t h e  depths  t o  bedrock. 

The l e a s e s  a r e  under la in  by Cache Creek sediments and volcanics ,  
probably p r imar i ly  volcanics .  The overburden is g l a c i a l  till and 
f l u v i a l  sands and gravels .  

The survey was ca r r i ed  out  us ing  a  24-channel seismic r e f r a c t i o n  

system wi th  350-meter and 700-meter  spreads ,  15-meter and 30- 

meter geophone spacings,  and employing explos ives  a s  t h e  energy 
course.  Seventeen spreads were done along 1 0  l i n e s  r e s u l t i n g  i n  a  

survey l eng th  of 5,500 m. The d a t a  were analyzed us ing  an i n t e r -  

c e p t  t i m e  de lay  method. 
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CONCLUSIONS 

P 
Bd 

1. The seismic r e f r ac t ion  survey has de l inea ted  t h e  bedrock 
p r o f i l e  thus showing t h e  bottom of t h e  buried Spruce Creek 
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Ter t i a ry  placer  channel on most of t h e  l i n e s .  However, t he  

edge of t h e  channel, i . e . ,  t h e  rimrock, is  q u i t e  
i n d i s t i n c t .  

2. Three of t he  l i n e s  show a channel a t  t h e  bottom of t h e  main 

channel which should conta in  a g r e a t e r  concentrat ion of 

p l ace r  gold. 

3 .  Over t h e  seismic survey l i n e s ,  t h e  bedrock depths vary from 

5 t o  96 m. The g rea t e r  depths a r e  over t h e  bottom of t h e  
buried Spruce Creek channel, e spec i a l l y  on l i n e s  10+00E t o  

50+00E where t h e  maximum depths vary from 88 t o  96 m.  
Fur ther  upstream, t h e  depths t o  t h e  bottom of t he  channel 
became s i g n i f i c a n t l y  less. 

4 .  No channel was discovered along o r  sub-para l le l  t o  L i t t l e  

Spruce Creek. 
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GEOPHYSICAL REPORT 

SEISMIC REFRACTION SURVEY 

THE SPRUCE CREEK PROPERTY 

ATLIN AREA 

ATLIN MINING DIVISION 

BRITISH COLUMBIA 

INTRODUCTION AND GENERAL REMARKS 

This  r e p o r t  d i s c u s s e s  t h e  r e s u l t s  of a  seismic r e f r a c t i o n  survey 

c a r r i e d  o u t  over  t e n  l i n e s  wi th in  t h e  Spruce Creek P l a c e r  prop- 

e r t y ,  l o c a t e d  on Spruce Creek i n  t h e  a r e a  o f  t h e  v i l l a g e  of 
A t l i n  . 

The purpose o f  t h e  work was t o  more a c c u r a t e l y  d e f i n e  a  T e r t i a r y  
bedrock channel  known t o  c a r r y  p l a c e r  gold.  The buried channel 
occurs  a long Spruce Creek and has  been mined dur ing  much o f  t h e  
1900 ' s  and is being mined a t  p r e s e n t .  The e x p l o r a t i o n  program 
f o r  t h e  p roper ty  involved p r e l i m i n a r i l y  i n t e r p r e t i n g  t h e  seismic 

d a t a  f o r  t h e  purpose of l o c a t i n g  proposed d r i l l  h o l e s .  Subse- 
q u e n t l y  t h e  d r i l l  h o l e  l o g s  were t o  be used a long wi th  geo log ica l  
mapping i n  completing t h e  seismic i n t e r p r e t a t i o n .  The completed 
i n t e r p r e t a t i o n  was then  t o  be used i n  des ign ing  t h e  p l a c e r  mining 

I; excavat ion  and t h e  mining methods. 



The work was ca r r ied  out June 26th t o  ~ u l y  15th ,  1987 by a crew 
of four  men headed by Andrew Rybaltowski, geophysic is t .  The 
add i t i ona l  t h r e e  men consis ted  of one geophysic is t  and two 
geophysical technicians.  

mining engineer ,  and consul tant  on t h e  p ro j ec t  t o  Carnes Creek 
Explorat ions Ltd. 

P 
L 

PROPERTY AND OWNERSHIP 

e 

The work was done a t  t h e  request  of George Krueckl, P.Eng., 

The fol lowing was taken from George Krueckel 's repor t :  

The t o t a l  property cons i s t s  of 30 placer  l e a s e s  t h a t  were located 
on Spruce Creek and adjoining a r eas  and a r e  held by I rv ing  placer  

Mines Ltd. and Treetop Holdings Ltd. of A t l i n ,  B.C. The leases  

a r e  l i s t e d  i n  Tables 1 and 2 following and t h e i r  loca t ion  is 

shown on Figure 2. [Geotronics map 1, which only shows 
i n  t h e  a r ea  of t h e  seismic work.] 

TABLE I 

I rv ing  Mines Leases 

Term of 
PLM Lease Last Day Annual Rental  
Name (Years 1 of Term Paid To 

t h e  l eases  

Name of 
Lessee 

1707 10 March 1992 March 1989 I rv ing 
1708 10 March 1992 March 1989 I rv ing  
1709 10 March 1992 March 1989 I rv ing 

12247 10 March 1994 March 1988 I rv ing  

iiwj I The agreement with I rv ing  Placer  Mines L t d .  inc ludes  t h e  purchase 
of t h e  processing p lan t  and mine equipment. 

GEOTRONICS SURVEYS LTD. 
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Addi t ional ly ,  Treetop Holdings Ltd. has an agreement with Nolan 

Mines Ltd. giving Treetop t h e  r i g h t  t o  reprocess t h e  old Nolan 

Mine t a i l i n g s .  The t a i l i n g s  agreement has been a l s o  included i n  

Tree top ' s  agreement with Carnes Creek Exploration. These 

t a i l i n g s  a r e  located on p lacer  l ea se s  681, 790 and 1780 (owned by 

Nolan Mines) and placer  l e a s e  1910 (owned by Treetop Holdings) 

(Figure  5 ) .  An estimated 150,000 yards of  t a i l i n g s  and pay 

grave l s  a r e  ava i lab le  under t h e  agreement. 

TABLE I1 
Treetop Holdings Leases 

Term of Last Day Annual Rental  Name of 
Lease of Term Paid TO Lessee 

Lower Spruce Creek 

North Bench Leases 
PL 13210 10 O c t  31/95 O c t  31/90 Treetop , 

PL 13211 10 O c t  31/95 O c t  31/90 Treetop 
PL 13256 10 ' O c t  31/95 O c t  31/90 Treetop 

South Bench Leases 
PL 1465 10 D e c  29/89 
PL 13204 10 Dec 31/95 
PL 13205 10 D e c  31/95 
PL 13213 10 Dec 31/95 
PL 13242 10 Dec 31/95 
PL 13243 10 Dec 31/95 
PL 13258 10 Dec 31/95 
PL 13259 10 Dec 31/95 

Mid Spruce Creek 

Creek Lease 
PML 1910 5 

South Bend Lease 
PL 6714 10 
PL 6715 10 
PL 13257 10 

D e c  29/88 
D e c  31/90 
O c t  31/90 
O c t  31/90 
O C ~  31/90 
O C ~  31/90 
O C ~  31/90 
O C ~  31/90 

Treetop 
Treetop 
Treetop 
Treetop 
Treetop 
Treetop 
Treetop 
Treetop 

Sept 20/90 Sept 20/89 Treetop 

O c t  5/91 O c t  5/89 Treetop 
O c t  5/91 O c t  5/89 Treetop 
Apr 11/96 Apr 11/90 Treetop 

B% 
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Upper Dominion Creek 

Creek Leases 
PL 13357 10 Apr 23/97 Apr 23/88 Treetop 
PL 13358 10 Apr 27/97 Apr 27/88 Treetop 
PL 13359 10 Apr 21/97 Apr 21/88 Treetop 

Bench Leases 
PL 13307 10 D e c  31/96 D e c  31/88 Treetop 
PL 13308 10 D e c  31/96 D e c  31/88 Treetop 

Ta i l i nqs  Disposal Area 

PL 13374 10 May 29/97 May 29/88 Treetop 
PL 13375 10 May 29/97 May 29/88 Treetop 
PL 13377 10 May 29/97 May 29/88 Treetop 
PL 13378 10 May 29/97 May 29/88 Treetop 
PL 13379 10 May 29/97 May 29/88 Treetop 
PL 13376 10 Jun 17/97 Jun 17/88 Treetop 

LOCATION AND ACCESS 

The property is  located about 8 km due East  of  t h e  v i l l a g e  of 
A t l i n  on Spruce Creek, between L i t t l e  Spruce Creek and Eureka 

Creek. 

The geographical coordinates a r e  59" 34' nor th  l a t i t u d e  and 133" 

34' w e s t  longitude.  

A t l i n  can be reached by c a r  from Whitehorse with paved and 

grave l led  highways over a d i s tance  of  183 km. The eas t e rn  p a r t  of 

t h e  property i s  reached by 15 km of g r a v e l / d i r t  road which runs 

e a s t e r l y  p a s t  t h e  A t l i n  a i r f i e l d  and then along Spruce Creek. 

PHYSIOGRAPHY 

The property i s  located on t h e  w e s t  s i d e  of  t h e  physiographic 

u n i t  known a s  t h e  Tes l in  Plateau which is a d i v i s i o n  of  t h e  Yukon 

Pla teau.  The t e r r a i n  i s  general ly  moderate with s lopes  varying 

F-I 
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from gentle to steep. Mountains in the area reach elevations in 
excess of 2,100 m (6,900 feet) a.s.1. 

The placer leases are located within the Spruce Creek valley. The 

n I slopes are gentle to moderate with the elevations varying from I 
ki I around 800 m to 1,100 m (2600 feet to 3600 feet) a.s.1. I 

L I Placer gold was first mined in the area in 1898, and through the I f l  
HISTORY OF PREVIOUS WORK 
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group is divided into three units all of which are seen on Spruce 

Creek. The most prominent is composed of greenstone, volcanic 
greywacke and amphibolite. Underlying this is a unit composed of 
limestone and limestone breccia and above it is a unit composed 

years since, the creeks in the general area have been worked off 

and on. 

The Spruce Creek channel has been worked for a distance of about 
5,182 m (17,000 feet) progressively upstream, that is, west to 
east . 
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mostly of clastic sediments. The rocks within this unit are I 

underlain by a series of sediments and volcanics of the Cache 
Creek group of Pennsylvanian and Permian age. The Cache Creek 

chert, argillite, chert-pebble conglomerate, chert breccia, I 
quartzite and schist. 

The overburden consists of fluvial sands and gravels and glacial 

till. 
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Two 12-channel seismographs, Model 1210F, manufactured by I 
Geometrics/Nimbus of Sunnyvale, California, were used on the pro- I 
ject. The two were interfaced together to make up a 24-channel 
system. The 1210F features signal enhancement by stacking re- 

peated signals in a digital'memory. A CRT (cathode ray tube) con- 

tinuously displays the signal stored in the memory on all chan- 

nels. The stored signal can then be printed on a permanent paper 

record by a built-in electric-writing oscillograph. The instru- 
ment also contains active signal filters on each amplifier. 

Two 165-meter and two 335-meter geophone cables were used, as 
well as 8 cycle/sec marsh geophones, manufactured by Mark 
Products of Houston, Texas. 

The blasting was done with 1 encoder and 1 decoder, series 200, 

manufactured by Input/Output of Houston, Texas. These were inter- 
faced with Motorola portable FM radios. 

FIELD PROCEDURE' 

The 'two-way, in-line shotv seismic refraction method was used. 

The technique consisted of laying out one spread of 12 or 24 

geophones in a straight line and recording arrival times from 
shots fired at either end of the spread. For the 24-channel 

spread,the arrival times from 3 additional shot points 
approximately every 1/4 of the spread length within the spread 
were also recorded. For the 12-channel spread, the arrival time 
from one shot point in the middle of the spread was recorded. 

This provided the overburden depth and velocity variations along 

the spread, and also gave additional information about the deeper 

layers. Finally for each spread, two off-end shots were fired at 
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a d i s t ance  of up t o  one-half t h e  spread leng th  from t h e  nea re s t  
geophone. Since t h e  off-end sho ts  were a good d i s t ance  from t h e  
nea re s t  geophone, it was assumed t h a t  t h e  f i rs t  a r r i v a l s  were i n  
f a c t  from t h e  bedrock surface .  This was f e l t  necessary s o  t h a t  
t h e  r e f r a c t i o n s  received from o the r  sho t  po in t s  could be 
co r r e l a t ed  and assigned the  co r r ec t  l a y e r  number. 

The seismic r e f r ac t ion  work was c a r r i e d  ou t  over t h e  10 l i n e s  as  
shown i n  t h e  following tab le :  

I 
I 
Line 

O + O O E  
10+00E 

(South s i d e )  
40+00E 

60+00E 
70+00E 
80+000E 
North 
South 

1 2  o r  24 Number Geophone 
Channel Spread of Spreads Spacinq 

24 1 15m 
24 1 15 

Length 
of l i n e  

345 
465 

Figure 
Number 

1 
2 

3 
4 

4 

5 

6 
7 
8 
9 

10 

I I 
The sho t s  ranged i n  s i z e  from 0 . 2  t o  1 0  kg, and were placed i n  
holes  0.3 t o  0 .6  m deep. Because maximum coverage was d e s i r e d ,  

and on some of t h e  l i n e s  t h e  l eng th  was l imi ted  due t o  such 
th ings  a s  beaver ponds or  c l i f f s ,  f u l l  spreads could no t  be done 

I and thus  one spread would o f t en  over lap  t h e  o ther .  

The e l eva t ions  along each of t h e  l i n e s  were surveyed i n  by t h e  
c l i e n t  with a t r a n s i t .  Drafted p r o f i l e s  were then supplied t o  
Geotronics f o r  p l o t t i n g  of t h e  seismic i n t e r p r e t a t i o n .  



Line 30+00E was not done due to the mining operation in progress 
below an unstable, steep slope. I 

Because of the experience gained on the neighbouring placer prop- I 
erty to the east (upstream), it was planned to carry out the I 
project with a 30-meter geophone spacing. However, it soon I 
became apparent to the geophysicist in charge of the project that I 
the bedrock was much shallower. Considering that it was planned 

to incorporate the seismic results with the later drilling in 
order to design the size of the mining excavation as well as the I 
mining methods, accuracy was considered very important. There- I 
fore the geophone spacing was downsized to 15 m thus increasing 
the number of spreads and thus increasing the time on the proj- 
ect. 

There were some difficulties experienced on this project as 
follows : 

(1) Access - At the time the survey was carried out, the only 
road was along Spruce Creek. Therefore, equipment had to be 

packed from Spruce Creek up the steep embankment for a distance 

of upt to 1 km. 

(2) Wind noise - This was a serious problem and necessitated 
much waiting time in order to obtain good records. Sometimes 
shots had to be refired. 

(3) Line cutting - The lines were to be cut for the seismic 
crew. However,linecutting had to be done along all or parts of 
some of the lines. 



COMPUTING METHOD 

tor velocity and travel time in the overburden independent of 
bedrock dip and/or surface irregularities. The off-end shot times 

are used to extrapolate the rock refractions from either end back 
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All seismic data were analyzed using an intercept-delay time 

technique. Implementation of this method requires reverse refrac- 
tion emanating form a common point for at least two detectors. 

This rock overlap is necessary in order to Obtain a true refrac- 

In addition, the interpretation was assited by the generalized 
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reciprocal method. This method is a technique for delineating 

undulating refractors at any depth from in-line seismic refrac- 

tion data consisting of forward and reverse travel times. The 

arrival times at two geophone positions, separated by a variable 

distance, XY, are used in refractor velocity analysis and time- 

depth calculations. At the optimum XY separation, the rays to 

each geophone emerge from near the same point on the refractor 

to their respective shot locations. With this information and re- 
lated overburden velocities, it is possible to compute the depth 

to bedrock not only below each shot point, but also below each 
detector. 
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and the refractor velocity analysis and time depths are the most 

detailed. Perpendicular thicknesses are obtained from time- 
depths and the depth conversion factor. 

The interpretation is considered preliminary due to budget re- 

strictions at this time. However, where correlations can be made 

with drill hole results, the accuracy of the seismic is within 

accepted limits. A greater accuracy can be obtained by correl- 
ating more closely the drill hole logs of the overlying gravels 
and tills with their seismic velocities. 
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The interpreted seismic profiles are plotted on figures #1 to #10 
each at a scale of 1:1,500. The location of the ten lines is 
shown on the plan, Map #2, which is at a scale of 1:5,000. The 
base for this map was drawn by employees of Krueckl and 
Associates. 

DISCUSSION OF RESULTS 

A suggested classification of the velocities is as follows: 

Velocity (meters/seconds) Suqqested Material 

330 - 800 Overburden: loose surf icial sand, 
gravel, till 

800 - 1500 Overburden: till, sand, gravel, 
compact. 

Overburden: till, sand, gravel, 
watersaturated, very compact. 

3640 - 4500 Bedrock: volcanics, possibly sedi- 
ments. 

5000 - 6400 Bedrock: probably volcanics, lime- 
stone, possibly intrusives. 

Horizontal changes in' overburden velocity may be caused by a 
variable water content, type of material and/or compactness of 
the material. 

Arbitrary boundaries within the overburden should be treated as 
physical changes and not necessarily as geological boundaries. 

The bedrock velocities below 4500 m/s are more typical of volcan- 
ics. These could also include higher velocity sediments such as 
chert or metamorphic rock such as quartzite and schist. 



Bedrock velocities above 5000 m/s are more suggestive of intru- 
sives though none are known in this area of Spruce Creek. Probab- 

ly the rock-type is therefore highly-competent volcanics. Veloc- 
ities above 6,000 m/s are quite suggestive of limestone, which is 
known to occur in the area. 

The number of seismic velocity layers occurring on the project 

site varies from 2 to 5 though for most of the site it is 4. For 

the 5-layer cases, the geophone spacing was not close enough and 

therefore, it was not possible to determine the boundaries 
between the layers. 

The Spruce Creek channel is not shown as distinctly on the Carnes 
Creek property as it is on the neighbouring property upstream to 
the east (Nolan Mines). The bedrock slopes downward into Spruce 
Creek and flattens out for several hundred meters and then 
slopes upward northerly (only line North and line 40+00E show the 
northern slope of the channel). There is no distinct edge to the 

channel, that is, no distinct rimrock. In addition. gold is 

found throughout the overburden compounding the difficulty in 
defining the channel. However, in consultation with George 

Krueckl, a preliminary mapping of the rimrock was drawn in and is 

shown on the plan (map #2). rt must be pointed out, however, 

that it is simply a sketch and is only drawn in to show the trace 

of the buried channel. 

For all the drill holes (drilled after the seismic survey) except 

for 3 ,  bedrock is shown to be at a slightly shallower depth than 
the seismic-interpreted depths. The probable reason is that the 
bedrock is weathered and the seismic survey does not recognize 
the weathered layer as being different from the overburden. 

Their velocities are probably similar. 

Additional comments on the lines are as follows: 

L GEOTRONICS SURVEYS LTD. 



O + O O E  (depths  - 1 0  t o  34 m )  - The i n t e r p r e t a t i o n  was d i f f i c u l t  

towards t h e  northern p a r t  of t h e  l i n e  due t o  an uncer ta in  

v e r t i c a l  ve loc i ty  d i s t r i b u t i o n .  It  is f e l t  t h e  depths may be 

g r e a t e r  but  a r e  not  l i k e l y  shallower.   his l i n e  was l imi ted  i n  

l eng th  due t o  s t eep  s lopes  t o  t h e  nor th .  

10+00E (depths - 22 to ,  90 m j  -   his l i n e  was flooded t o  t h e  south 

causing i ts  termination. The d iv i s ions  between some of t h e  

ve loc i ty  horizons were unclear .  

A channel wi thin  t h e  main channel is shown below geophone 1 3 .  It 

l i k e l y  conta ins  a g rea te r  concentra t ion of  gold. 

20+00E (depth  - 15 t o  96 m )  - Below geophone 2 7  a l s o  shows a 

channel wi thin  t h e  main channel which t h e r e f o r e  l i k e l y  c a r r i e s  

more p l ace r  gold. 

40+00E (depths  - 1 2  t 88 m) - Towards t h e  south  end, t h e  l aye r  

s epa ra t ion  is unclear .  

50+00E (depths  - 1 0  t o  95 m )  - Below geophone 15 a l s o  shows a 

channel wi thin  t h e  main channel. 

60+00E (depths  - 1 0  t o  46 m )  - The i n t e r p r e t a t i o n  was a l i t t l e  
d i f f i c u l t  on t h i s  l i n e  and thus  t h e  bedrock may be somewhat 

deeper.  

80+00E (depths  - 1 3  t o  4 7  rn) 

North (depths  - 31 t o  59 m )  - This l i n e  was done t o  determine t h e  

nor thern  edge of t h e  channel. It shows it t o  extend w e l l  under 

t h e  nor thern  bank of Spruce Creek. 
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South (depths  - 20 t o  25 m )  -   his l i n e  was c a r r i e d  out  t o  check 

f o r  t h e  p o s s i b i l i t y  of a buried channel along o r  p a r a l l e l  t o  

L i t t l e  Spruce Creek. No channel was found and t h e  bedrock was 

shown t o  be q u i t e  shallow. 

Respectful ly submitted, 

ICS SURVEYS LTD. 

January 4 ,  1988 

42/G412 

GEOTRONICS SURVEYS LTD. 
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I, DAVID G. MARK, of the City of Vancouver, in the 
Province of British Columbia, do hereby certify: 

That I am a Consulting Geophysicist of Geotronics 
Surveys Ltd., with offices at #530-800 West Pender Street, 
Vancouver, British Columbia. 

I further certify that: 

1. I am a graduate of the University of British Columbia 
(1968) and hold a B.Sc. degree in Geophysics. 

2. I have been practising my profession for the past 18 
years and have been active in the mining industry for 
the past 21 years. 

3. I am an active member of the Society of Exploration 
Geophysicists and a member of the European Association 
of Exploration Geophysicists. 

4 .  This report is compiled from data obtained from a seis- 
mic refraction survey carried out under the supervision 
of Andrew Rybaltowski, geophysicist, during the period 
June 26th to July 15th, 1987. 

5. I do not hold any interest in Carnes Creek Explorations 
Ltd. nor in any placer leases the company has an 
interest in, nor do I expect to receive any interest as 
a result of writing this report. 

GEOTRONICS SURVEYS LTD. 



M.D., B.C., from June. 26th'to July 15th, 1987, was done to the 
value of the following: 
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Field : 

AFFIDAVIT OF EXPENSES 

This is to certify that the seismic refraction survey carried out 

on Carnes Creek's Spruce Creek property near Atlin in the Atlin 

Mobilization-demobilization 
4-man geophysics crew, 113.3 hours at $llO/hr. 
Room and board 
Instrument rental, 3 weeks at $1,75O/week 
Truck rental and gas 
Explosives and seismocaps 

Report : 

Geophysicist, 136 hours at $40/hr. 
Geophysical technician, 55 hours at $25/hr. 
Drafting and printing 
Report typing and compilation 
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I DRILL SAMPLE PROCESSING PROCEDURES 

A cyclone unit was used to retrieve the drill cuttings from the reverse circulation 
I 
I system during the drilling operation. Polyweave (burlap) bags, approximateiy 1 
I 3' x 2', were placed beneath the cyclone unit (exhaust system) t o  contain the drill I ~ samples for transfer to the Field Laboratory (see photograph, No. 6). Two-foot I 

intervals were marked on the drill casing with fluorescent paint by the drillers such 

that every two feet the existing bag was replaced and set beside the previous bag. 
I I 

Each bag contained approximately 60 pounds (27 kilograms) of material. At the I 
completion of a hole the Geologist made a visual inspection of the bags to I 
determine and record the depths of the tops of major geological units--ie. Grey- I 
Blue Channel, Tertiary, and Bedrock. The bags were then tagged using duplicate 

assay tickets that contained the following information; Hole Number, Sample 

Number, Date, Hole Size, Footage Interval, Geological Unit and Sample Weight. I 
The right-hand portion of the ticket for each 2 foot sample was placed in the 

polyweave bag and the left-hand one was retained as a permanent record in a 

stapled format of f i f ty  to  a booklet. The bags were then transported t o  the Field 

Laboratory for processing where composites of the samples were prepared and a 

more complete log of each of the samples was also prepared. 

The Pleistocene grey or blue gravels and the Tertiary red gravels were processed in 

12 or 20 foot intervals while the interface gravels between these units (and also on 

bedrock) were processed in 6 foot intervals. 

Initially the drill logs included the following headings for the logging formats: 

Sample Number, Footage Interval, Sample Weight, Water Coiour, Moisture 

Content, and Remarks. In the final analysis it was determined that moisture could 

not be determined accurately by visual observation. Secondly, moisture content 

does not help in the identification of major geological markers and/or intervals 

containing higher gold recoveries. Under Remarks the person jigging would 

describe the shape of the rock fragments as being angular, sub-angular, sub- 

rounded, or rounded and visually estimate the percentage of various size fractions 

from rock fragments down to  sand. The purpose of this was to help in determining 
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the genesis of the various geological horizons. However, given the fact that the 

dril l bit produced angular fragments from drilling through boulder layers that were 

round, it was not possible to draw any conclusions from the shape of the fragments. 

Also, with up to four different people processing samples the estimation of 

percentage of fragments to sand was very subjective. 

To provide a more standardized sample description and quantitative approach to 

logging the samples, a revised system was initiated halfway through the drilling 

program. Approximately one-kilogram samples ("Save" samples) were taken from 

each polyweave bag which represented 2 feet of hole and this was placed in plastic 

bags 18' x 12" (see photograph, No. 7). The plastic bags were identified by the hole 

number and the assay ticket number with black felt marker pen. In addition the 

assay ticket was placed in the plastic bag as a double check. This procedure 

applied to the following holes: 

dark/medium/light; Orange: dark/medium/light) consisting of 9 soil samples placed 

in  plastic pi l l  containers was established to describe the sample colours (see 

photograph, No. 8). 

bd 

F 
bd 

P 
Li 

P 
C r 

r3 
81 

f-7 

iJ 

The revised dril l logs did not include moisture content. Also the shape of the 

fragments was not noted and the visual percentage estimation of fragments to sand 

was replaced by drying the "Save" samples on rectangular aluminum plates and then 

PDH-87-09 PDH-87- I 8 

PDH-87- I I PDH-87- 1 9 

PDH-87- 12 (Tertiary) PDH-87-20 

PDH-87- I5 PDH-87-23 

PDH-87- I6 PDH-87-30 

PDH-87- I7 PDH-87-3 I 

New drill log forms were drafted that included the following headings: Sample 

Number, Footage Interval, Sample Weight, Sample Colour, Water Colour, Dry 

Weight (of Reserved Small Sample), Screen Analysis: +6 mesh / 6-10 mesh / 10-18 

mesh / 18-35 mesh / 35-60 mesh / 60-100 mesh 1 100-200 mesh / -200 mesh, and 

remarks. A standardized colour code (Grey: dark/medium/ light; &-own: 
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Wentworth Particle and Standard Mesh Sizes 



shaking the dried sample through a series of seven mesh sizes (see photographs, No. 

9, 10, 1 1 ,. 12, 13 and 14). The mesh sizes were chosen based on the Wentworth 

Classification Scale of Grain Sizes. The weight retained in each mesh size was 

recorded in grams and calculated as a percentage of the total dried weight of the 

reserved small sample. The revised drill logs together with the previous logs are 

contained in Appendix 111. 

Listed below are eight of the twelve holes for which sample colour and screen 

analysis were recorded to  study detailed stratigraphic correlation between drill 

holes: 

PDH-87- I I PDH-87- 1 8 

PDH-87- 12 (Tertiary) PDH-87-23 (Tertiary) 

PDH-87- I 5  (Top 60') PDH-87-30 

PDH-87- 17 PDH-87-3 I 

The information gathered from these holes is contained in Appendix Ill with the 

balance of the drill hole logs graphic displays. 

Graphic displays of the screening for the samples analysed are shown in the drilling 

section of this report. Also, the seismic profiles were revised to contain a 

geological interpretation of the information gathered from the drill holes as 

presented in the Dri l l  Hole Logs (Appendix 111). 

The remaining one-kilogram or "Save" samples that were not screened have been 

saved for future analysis. 

The main part of the 2 foot dril l samples that were not saved were combined into 

composites and processed for gold recovery. These represented about 97% of the 

material by weight. These combined samples were processed over one of two 

duplex Pan American-type water pulsator jigs (see photograph, No. 15). 

These machines are hydraulically-actuated fixed screen jigs which require no 

mechanical power. Water under a steady pressure is introduced into a spring- 

I 

I ~ 
C KRUECKL EL ASSOCIATES MINING CONSULTANT LTD. - 704-626 W. PENDER ST., VANCOUVER. B.C. V68 1 W (601) 685-5272 



controlled pulsator valve. The water pressure raises a rubber diaphram which 

causes the  valve t o  l i f t  off i ts seat. This permits water to flow around the  valve 

and into t h e  hutch of the  jig. The escape of the  water relieves t h e  pressure in t h e  

valve body and the  valve snaps shut. This action is repeated at a high frequency of 

between 400 and 600 times per minute, resulting in a pulsating flow through the  

jig's screen and bed. 

Light particles a re  carried over the  bed and flushed out t o  t h e  discharge launder, 

while heavier particles of black sand and gold are  dense enough t o  sink down 

through the  pulsating flow. Coarse +8 mesh nuggets remain in the  jig bed, and 

fines pass through the  screen and into the  hutch below, from which they a r e  drawn 

off through the  hutch discharge valve. 

Pulsator jigs are  particularly useful for exploration sampling when there a re  

range is inevitable. 

However, though jigs will recover finer gold than a sluice box, they do have one 

serious drawback when used as a sampling tool. Because of its overall 

configuration there are  many small ledges and corners where particles of gold tend 

t o  'hang up'. If the jig is not thoroughly cleaned between samples, contamination 

from one sample t o  another is inevitable. When the  sample size is small, a s  in t h e  

case of a drill program, only a very few contaminating colors a r e  needed t o  

produce entirely misleading results. 

Jig Concentrate Processing Method 

The concentrates from the  pulsator jigs were first passed through a 12 mesh screen 

and the  screen oversize inspected for nuggets. I 
The screen undersize was then panned down t o  a volume of +/- 30 ml (2 

tablespoons). The flakes of gold present were visually separated into four size 

ranges; coarse (+ I0 mesh), medium (1 0-30 mesh), fine (30-70 mesh), and very fine (- 

70 mesh), and the flakes present in each size range were counted and recorded. 

L KRUECKL & ASSOCIATES MINING CONSULTANT LTD. - 704-626 W. PENDER ST., VANCOUVER, B.C. V6B 1V9 (m) 685-5272 



If the  quantity of gold present was significant (i.e. if i t  appeared t o  represent a 

grade of .003 ozlcu. yd or  better), then the  gold was amalgamated. If not i t  was 

discarded, and the grade recorded as  'trace'. (See Appendix V and V1 for  a 

complete breakdown of each sample processed together with calculated gold 

values.) 

In samples t o  be amalgamated, the  coarse +I0 mesh nuggets were first picked out, 

dried and weighed. Then a pea-sized bead of mercury was added to the  pan and 

rolled over the  remaining gold particles. Generally a t  least half of the gold present 

would not amalgamate because it was slightly tarnished. These particles had to be 

rubbed against the bottom of the  pan to clean them, af ter  which they would 

amalgamate readily. 

Once all the  gold had been taken up by the  mercury, the  amalgam ball was 

transferred t o  a small crucible and cleaned of any adhering black sand. About 15 

rnl of 50% nitric acid was then added t o  t h e  crucible, and the  crucible placed in a 

well ventilated area. I 
After a while, generally about 5 to  7 minutes, the  acid had digested the  mercury, 

and t h e  gold particles remained at the bottom of the  crucible. The nitric-mercury 

solution was decanted off and the  gold thoroughly washed and dried. It was then 

heated to anneal the  gold and drive off any remaining mercury. 

The gold was then weighed on a single-beam powder balance calibrated in grains, 

and this weight, together with the  weight of any nuggets, was converted t o  t roy  

ounces (480 grains = I troy ounce). 

The theoretical volume of the sample was calculated according t o  the  following 

formula: T.V. = %r2h 

where r was 2.56" for t h e  reverse circulation holes RC-OI t o  04, and 3.56" for t h e  

remainder of the  holes 87-01 t o  31; and where h was the  drilled footage as 

measured by the drillers. 
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In order to  evaluate drill hole assays that were recorded by the assayer using colour 
counts only, a calculation was conducted on samples that had weight 
determinations for the recovered gold to  arrive at an average weight for a single 
particle for each colour count fraction. The very fine fraction was determined 
first from seven samples that contained very fine gold particles only. The average 
weight was determined to be 0.047 grains which was rounded to 0.004 grains, 
Subsequently, the weighed sample results that contain only very fine and fine gold 
were used to calculate the weight of the fine fraction particles. This fraction 
calculated t o  be 0.029 or 0.023 grains depending which of the very fine particle 
weights were used. To again keep the values conservative 0.024 grains was 
selected for the weight of a fine particle, Similarly, the medium size put ic le  was 
calculated to be a conservative 0.18 grains. 
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Size 
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A. Very Fine 

APPENDIX V 

1. CALcuLATloN OF WEIGHT OF lNolvlDuAL GOLD PARTICLES 

5. Very Fine 
Fine 

C. Very Fine 
Fine 
Medium 

Measured W t . 
Samples (grains) 

Total 
Particles 

840 

1944 
2 19 

962 
112 
43 

W t  ./Par tic1 
(grains) 

0.004 

0.024 

0.18 

To obtain the value in the "weightw column in Appendix V1, the number of 
particles for each size (i.e. very fine/fine/medium) were multiplied by their 
respective wt./particle. 

e.g. PDH-87-02: 72-84' -121-17 
2 x 0.18 grains = 0.360 
7 x 0.004 grains = 0.028 

0.388 grains 

A. To convert grains for a certain interval to 0z/~d3, it was necessary to  
first calculate the volume of the respective sample. 

Volume - - h Ti' r2 

27 ft31yd3 
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APPENDIX IV CONT'D 

B. The final step in calculating ozlyd3 was to divide the weight from Step 
I1 by the volume and 480 grainslounce. 

e.g. Calculated Weight 
Volume x 480 grainsloz 

ozlyd3 - - 0.388 grains 
0.12306 yd3 x 480 grainsloz 

- - 0.0066 0 z / ~ d 3  

/ 

The following are a list of the samples used for gold particle weight 
determinations. 
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APPENDIX IV CONTID 

Depth Gold Weight 
(ft) Count (grains) 

PDH-87-0 I 24- 36' -/ 1/3/30 0.2 
36-42' -/-I-/ I00 0.3 
78-90' -/ 1/61 100 0.4 

PDH-87-02 60-72' -161-12 1.4 

PDH-87-03 60-72' -1-141 I 2  0.1 
96- 102' 1121-/ I 0  0.3 
102- 108' -1-18128 0.2 
108-1 14' -1-121 I 6  0.1 

PDH-87-04 12-24' 11-1 116 0.8 
24-36' -1-14125 0.3 
36-48' - I - /  12/30 0.4 
48-60 -/-14/20 0.3 
84- 9 6' -/-/-I  I00 0.6 
120-132 -1-16150 1 . 1  
1 38- 144' -121 10/30 1.9 
144- 150' -/-I6150 0.9 

PDH-87-06 76-96' - /  1/4/50 2.4 
116-136' -1-1 17/20 0.8 
136- 156' -/ 1/7/30 0.7 
156- 176' -I-/ 10/40 0.2 
236-256' -131 1/25 0.4 
268-274' - /  1/31 I 0  0.3 

PDH-87-07 40-60' -1-/30/30 0.6 
220-240' 11'-1-17 0.8 ex.c=tr  
240-260 - /  1/2/2 0.4 

POH-87-08 1 20- 140' -12181 150 1.6 
140- 154' I/-/ 1/30 1 .I 

PDH-87-09 44-64' -/ 5/ 10/60 0.6 
84- 1 04' -1-131 150 0.3 
164- 1 82' -/ I / 1/40 0.2 

PDH-87- I I 20-40' -151-160 1.3 
40-60' 1/41 10/100 1.9 
60-80' -121-1 100 0.7 
120- 140' 11-1 1/50 1.7 ex.c = .OO i 
192-202 I/ 11-18 0.9 ex.c = ,008 

- KRUECKL &ASSOCIATES MINING CONSULTANT LTD. - 704-626 W. PENDER ST., VANCOUVER, B.C. V6B 1W (601) 685-52R j 
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APPENDIX IV CONT'D 

Depth 
(ft) 

Gold 
Count 

-/-I-/ I20 
-1-1-1200 
-/-I-/ I00 
-16141 120 
-/-I 10/80 
-/-I 101 130 
I/-12/25 
-I-/ 1/75 

Weight 
(grains) 
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DRlLL HOLE SAMPLE ASSAYS 

Explanation of tabulated results: 

10 - 20 -1-1 I1 I 0  0.1 .oo 1 
hole footage color count weight grade 

color count as 'coarse I medium / fine I very fine1 
coarse gtr than I 0  mesh, medium 10-30 mesh, fine 30-70 mesh, 
very fine less than 70 mesh. 
m = more than 100 
weight as grains, 480 gns = I oz. troy 
grade as raw oz/cu yd. 
tr = trace 
ex.c = recalculated grade excluding + I 0  mesh gold 
w = weighed sample 
* = values less than $1 .001yd3 

Value 
Sample Gold Weight based on 

Depth Increment Particle in  Grade gold Avg 
(feet) (feet ) Count Grains (ozlyd3) @ $550 oz Value 

OWEN DRlLL HOLES 

PDH-87-0 I 
Grey 0- 12' 12 2/5/m/m 1 . 2 ~  0.020 $11.00 $4.95 lyd3 

1 2- 24' 12 -/4/6/m 0 . 3 ~  0.005 2.75 
24- 36' 12 -I 1/3/30 0 . 2 ~  0,003 1.65 

Interface 36-42' 6 -1-1-1 I00 0 . 3 ~  0.010 5.50 2.75 
42- 48' 6 -1-1-130 0.1 0.003 1.65 
48- 54' 6 -1-1-1 30 0.1 0.003 1.65 

Tertiary 54-66' 12 -1-1-130 0.1 0.002 1.70 2.10 
66-78' 12 -1-1-1 I5  0.1 0.002 1.10 
78-90' 12 -I 1/61 100 0 . 4 ~  0.007 3.85 

90- 102' 12 -1-1-12 - - * 
102- 114' 12 -1-1-12 - - * 
1 14- 120' 6 -1-1 I /m 0 . 6 ~  0.020 11.00 

Interface 120- 126' 6 -/-/-I40 0.2 0.007 3.85 3.58 
126- 132' 6 -1-1-140 0.2 0,007 3.85 
132- 136' 4 -1-1-130 0.1 0.005 2.75 

PDH-87-02 
Grey 0- 12' 12 -1-1-140 0.2 0.003 1.65 0.94 

1 2-24' 12 -1-1-1 3 - - * 
24-36' 12 -1-1-120 0.1 0.002 1-10 - KRUECKL &ASSOCIATES MINING CONSULTANT LTD. - 704-626 W. PENDER ST., VANCOUVER, B.C. V6B 1V9 (604) 685-5272 



Value 
Sample Gold Weight based on 

Depth Increment Particle in Grade gold 
(feet ) (feet ) Count 

Avg 
Grains (ozIyd3) @ $550 oz Value 

OWEN DRILL HOLES 

lnterf ace 

Tertiary 

Interface 108-114' 6 -/-I 6/20 0.2 0.007 3.85 2.75 
1 14- 120' 6 -1-1-1 35 0.1 0,003 1.65 
120- 124' 4 -I-/-/ I 0  - - * 

lnterface 

Tertiary 

-1-1-1- - no sample * 0.28 
-1-1-1 I - - * 
-1-1-15 - - * 
-1-1-13 - - * 
-1-1-14 * - - * 
-1-141 I 2 0, IW 0.002 1.10 
-1-1-13 - - sc 

-1-1 I1 I I 0.1 0.002 1.10 

Interface 162- 168' 6 -1-1-14 - - * 0.00 
168- 174' 6 -1-1 I 14 - - * 
174- 1 80' 6 -I-/-/ 3 - - * 
180- 186' 6 -/-/-I 1 - - * 

PDH-87-04 
Grey 0- 12' 12 -1-1-1 32 0.1 0.002 l . I0 23..70 

12-24' 12 11-1 116 0 . 8 ~  0,014 7.70 
24- 36' 12 -/-I4125 0 . 3 ~  0,050 2.75 
36-48' 12 -/-I 12/30 0 . 4 ~  0.007 3.85 
48- 60' 12 -1-141 20 0 . 3 ~  0.005 2.75 
60- 72' 12 -/-I-/ I 8  0.1 0.002 1.10 
72- 84' 12 -1 11501m 12.5~ 0.212 116.60 
84- 9 6' 12 -/-/-I I00 0 . 6 ~  0.010 5.50 

96- 108' 12 -1 1/30/m 10.0~ 0.169 92.95 
108- 1 20' 12 -1-1-175 0.3 0.005 2.75 

f" 
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Value 
Sample Gold Weight based on 

Depth Increment Particle in Grade gold 
(feet) 

Avg 
(feet ) Count Grains (ozIyd3) @ $550 oz Value 

I OWEN DRILL HOLES 

Interface 120- 132 12 -1-16150 I .lw 0.019 $10.45 $7.54Iyd3 
132- 138' 6 -1-131 I 9 0.1 0.003 1.65 

Tertiary 138- 144' 6 -121 1 0130 1.9~ 0.064 35.20 2.81 
144- 156' 12 -/-I 6/50 0 . 9 ~  0.015 - 8.25 
156- 168' 12 -1-1-125 0.1 0,002 1.10 
168- 174' 6 -/-I-/ I5 - - * 
1 74- 1 80' 6 -1-1-13 - - 3t 

Interface 180- 186' 6 -1-1-6 - - * 0.00 
186- 1 90' 4 -/-/-I- - - * 
190- 194' 4 -I-/-/- - - 4 t  

PDH-87-05 
Grey 0- 12' 12 -1-1-1 32 0.1 0.002 1.10 1.10 

1 2- 24' 12 -/-I414 0.1 0.002 1 .I0 

Interface 24- 30' 6 -1-1-1 I 2  - - * 0.83 
30- 36' 6 -/-/-I 3 I 0.1 0.003 1.65 

Tertiary 36-42 6 -1-1-14 - - * 0.00 

Interface 42- 48' 6 -1-1-13 - - * 0.83 
48- 54' 6 -1-1-125 0.1 0.003 1.65 

Interface 1 2-24' 12 -1-1-1 I I 

Blue 24- 36' 12 -1-1-1 I 0  
36- 56' 20 -1-1-18 
56-76' 20 -1-1 1/40 

Interface 76-96' 20 -1 1/4/50 

Grey 

KRUECKL & ASSOCIATES MINING CONSULTANT LTD. - 704-626 W. PENDER ST., VANCOUVER, B.C. V6B 1V9 (604) 685-5272 J 



Value 
Sample Gold Weight based on 

Depth Increment Particle ~n Grade gold Avg 
(feet ) (feet ) Count Grains (ozIyd3) @ $550 oz Value 

tl I OWEN DRILL HOLES 

lnt erf ace 20-40' 20 -1-1-12 I 0.1 0.001 * 0.00 

Blue 40- 60' 20 -1-/30/30 0 . 6 ~  0.006 3.30 0.88 
60- 80' 20 -1-1-1 I I - - * 

80- 100' 20 -/-/-I 19 0.1 0.001 * 
100- I 20' 20 -1-1-16 - - * 
120- 140 20 -1-1 I/ I0  0.1 0.001 9 

Grey 140- 160 20 -1-1-125 0.1 0.001 -x. 1.27 
160- 180' 20 -1-1-126 0.1 0.001 3t 

1 80-200' 20 -1-1-17 - - * 
200-220' 20 -1-1-1 3 - - * 
220-240' 20 11-1-17 0 . 8 ~  0.008 4.40 ex.c=tr 
240-260' 20 -I 11212 0 . 4 ~  0.004 2.20 

Interface 260-276' 16 -1-1-14 - - * 0.77 
276-282' 6 -/-/-I I5 0.1 0.003 1.65 
282-288' 6 -1-1 I6  0.1 0,003 1.65 
288-294' 6 -I-/ 1 13 - - * 
294- 300' 6 -1-1-17 - - * 

C 
Interface 265-262' 6 -1-1 11 I 2  0.1 0.003 $ 1.65 $3.19Iyd3 

262-268' 6 -1-1 1/18 0. I 0.003 1.65 
268-274' 6 -1 1/31 I0  0.3 - 5.50 
274-278' 6 -1-1 1/28 0.1 0.007 3.85 

kr 

P 

bid 

6" 
i d  

PDH-87-08 
Grey 0-20' 20 -1-1-14 - - * 2.20 

20-40' 20 -1-1 I 14 - - * 
40- 60' 20 -1-1-12 - - * 
60-80 20 -1-1-14 - - * 

80- 100' 20 -1-1 117 0.1 0.001 3t 

I 00- I 20' 20 -1-1-17 - - Y 

1 20- 140' 20 -12181 150 1 .6~  0.016 8.80 
140- 1 54' 14 11-1 1/30 I.lw 0.016 8.80 ex.c = .003 

Interface 154- 160' 6 -1-1-132 0.1 0.003 1.65 1.65 
160- 166' 6 -1-1 1/12 0.1 0.003 1.65 
166- 172' 6 -1-1 I 125 0. I 0.003 1.65 

Tertiary 172- 192' 20 -1-1-135 0.1 0.00 1 Y 0.55 
192-2 12' 20 -I-/ I 18 0. I 0.00 1 Y 

2 12-232 20 -I-/ 1/30 0.1 0.001 * - KRUECKL & ASSOCIATES MINING CONSULTANT LTD. - 704-626 W. PENDER ST., VANCOUVER, B.C. V6B 1V9 (6041 685-5272 
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Value 
Sample Gold Weight based on 

Depth Increment Particle in Grade gold Avg 
(feet ) (feet ) Count Grains (ozIyd3) @ $550 oz Value 

OWEN DRILL HOLES 

Interface 232-238' 6 -1-121 I 6 0.1 0.003 $ 1.65 $l.65lyd3 
238-244' 6 -1-1-135 0.1 0.003 1.65 
244-250' 6 -/-/-I I5 0.1 0.003 1.65 
250-256' 6 -/-I-/ I5 0.1 0.003 1.65 
256-262' 6 -I-/-/ I 2  - - * 

PDH-87-09 
Grey 0- 20' 20 -1-13/20 0.2 0.002 1.10 1.21 

20- 26' 6 -/-/-I20 0.1 0.003 1.65 

Interface 26- 32' 6 -/-I 1/20 0.1 0.003 1.65 1.10 
32- 38' 6 -/-/-I30 0.1 0.003 1.65 
38- 44' 6 -1-/2/m 16. Iw contamination, j ig tails 

Tertiary 44- 64' 20 -151 10160 0 . 6 ~  0.006 3.30 2.09 
64-84' no sample 

84- 104' 20 -I-/ 31 1 50 0 . 3 ~  0.003 1.65 
104- 1 24' 20 -1 31-/m 1 . 3 ~  0.013 7.15 
124- 144' 20 -/-/-I 50 0.2 0.002 1.10 
144- 1 64' 20 -1-1-1 30 0.1 0.001 * 
164- 1 82' 18 -1 I/ 1/40 0 . 2 ~  0.002 1.10 
182- 188 6 -1-1-135 0.1 0.003 1.65 

Interface 188- 194' 6 -1-1-1 30 0. I 0.003 1.65 2.20 
194-200 . 6 -/-/-I20 0.1 0.003 1.65 
200- 206' 6 -I-/-/ 35 0.1 ' 0.003 1.65 
206- 2 1 2' 6 -/-I-/ 50 0.2 0.007 3.85 
2 12-28 1' 6 -1-1-125 0.1 0.003 1.65 

PDH-87- I0  
Grey 0- 20' 20 -1-1-13 - - * 0.00 

20-40' 20 -/-I-/ 7 - - Y 

40- 46' 6 -/-/-I I - - * 

51 ue 46- 52' 6 -1-1-1 I 0  - - * 0.00 
52- 72' 20 -/-/-I4 - - 3c 

72-92' 20 -/-/-I4 - - * 

Interface 92-98 6 -1-1-14 - - * 0.00 
98- 1 04' 6 -/-/-I7 - - * 

104- 110' 6 -I-/-/ 3 - - 3c 

110- 120' 10 -I-/-/ 6 - - * 

KRUECKL &ASSOCIATES MINING CONSULTANT LTD. - 704-626 W. PENDER ST., VANCOUVER, B.C. V6B 1V9 (604) 685-5272 2 
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OWEN DRILL HOLES 

PDH-87- I 3  
0.004 $2.20 $7.1 
0.022 12.10 

Interface 188-194' 

PDH-87- 1 4 no samples. 

PDH-87- I5  

0.072 39.60 

lnterface 148- 154' 

Tertiary 166- 172' 

KRUECKL &ASSOCIATES MINING CONSULTANT LTD. - 704-626 W. PENDER ST., VANCOUVER, B.C. V6B 1V9 (604) 685-5272 
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Value 
Sample Gold Weight based on 

Depth Increment Particle in Grade gold Avg 
(feet ) (feet) Count Grains (ozlyd3) @ $550 oz Value 

OWEN DRILL HOLES 

Interface 270-276' 6 -1-1-1 I 0  - - $ * $l.l0Iyd3 
276-282' 6 -1-1-1 I5  0.1 0.003 1.65 
282-288' 6 -/-I I/ I 0  0.1 0.003 1.65 

PDH-87- I6  
Grey 0- 20' 20 -/-I-/ I0 - - * 0.00 

20- 40' 20 -1-1-1 15 0, I 0.001 3~ 

40- 48' 8 -I-/-/ I - - * 
Interface 48- 54' 6 -1-1-17' - - * 3.08 

54- 66' 12 -I-16/80 0 . 5 ~  0.008 4.40 

Tertiary 66-86' 20 -/-/-I40 0.2 0.002 1 .I0 0.72 
86- 106' 20 -/-I-/ 35 0.1 0.001 * 

106- 1 26' 20 -/-/-I 30 0.1 0.001 * 
126- 146' 20 -/-I-/ I5 0.1 0.001 * 
146- 1 66' 20 -I-/-/ 30 0.1 0.001 * 
166- 1 86' 20 -1-1-125 0.1 0.001 * 
1 86- 200' 14 -/-/-I20 0.1 0.001 3t 

200-2 1 2' 12 -1-1-1 I 0  - - * 
212-218' 6 -1-121 I 0 0.1 0.003 1.65 
2 18-224' 6 -1-12125 0.1 0.003 1.65 

lnterf ace 224-230' 6 -1-1-15 - - * 0.00 
230-236' 6 -/-/-I2 - - * 
236-242' 6 -/-/-I I0 - - * 

PDH-87- I7  
Grey 0- 20' 20 -1-1-1 30 0, I 0.001 * 2.59 

20- 30' 10 -1-1 1 5/30 0 . 6 ~  0.012 6.60 

Interface 30- 36' 6 -1-1-135 0.1 0.003 1.65 0.83 
36- 42' 6 -/-/-I 5 - - * 

Tertiary 42-48' 6 -1-1-160 0 . 2 ~  0.007 3.85 0.94 
48- 68' 20 -/-/-I40 0.2 0.002 1 . I0 0.94 
68- 88' 20 -I 11-1 1 0.2 0.002 3c 

88- 108' 20 -1-1 I/ I 5  0.1 0.001 * 
108- 128 20 -1-1 2/ 20 0.1 0.001 * 
128- 146' 18 -1-1-1 I5 0.1 0.001 * 

Interface 146-152' 6 -1 21 3/20 0 . 4 ~  0.013 7.15 27.34 
152- 153' 6 7/ 1 2/22! 5 2 . 5 ~  0.085 46.75 ex.c = .027 
158- 164' 6 -1 51281 30 1 .5~  0.051 28.05 - KRUECKL & ASSOCIATES MINING CONSULTANT LTD. - 704-626 W. PENDER ST. . VANCOUVER. B.C. V6B 1V9 (604) 685-5272 2 
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Value 
Sample Gold Weight based on 

Depth Increment Particle in Grade gold Avg 
(feet ) (feet ) Count Grains (ozlyd3) @ $550 oz Value 

OWEN D R l U  HOLES 

Grey 80- 100' 20 -1-1-1 50 0.2 0.002 1.10 
100- 120' 20 -1-1 1/40 0.2 0.002 1.10 
1 20- 1 40' 20 11-1 1/50 1 .7~  0.017 9.35 
140- 160' 20 -/-I I 120 0.1 0.001 * 
160- 168' 8 -I-/ I 15 - - * 

Interface 168-174' 6 -1-1 I16 - - * 
174- 180' 6 -1-1-120 0.1 0.003 1.65 
180- 186' 6 -1-1 1/20 0.1 0.003 1.65 

Tertiary 186- 192' 6 . -1-121 15 0.1 0.003 1.65 6.82 
1 92-202' 10 l/l/-18 0 . 9 ~  0.018 9.90 ex.c = .008 

Interface 202-208' 6 -1-1-1 I0 - - y. 0.55 
208-2 14' 6 -/-I-/ 5 - - * 
2 14-220' 6 -/-I-/ I 4  0. I 0.003 1.65 
220-226' 6 -1-1-1 I0  - - * 

PDH-87- I 2  
Grey 0-20' 20 -1-1-138 0.2 0.002 1 .I0 contaminated 

20-40' 20 -/-I-/ I3 0.1 0.00 1 * 
40-60' 20 -1-1-142 0.2 0.002 1-10 
60- 80' 20 -1-1-1 120 0 . 9 ~  0.009 4.95 

80- 100' 20 -I-/-I200 1 . 3 ~  0.013 7.15 
100- 122' 22 -1-1-1 I00 0 . 4 ~  0.004 2.20 

Interface 122- 130' 8 -1-1-130 0.1 0.003 1.65 
1 30- 136' 6 -1-/50/m 9 . 6 ~  0.330 contaminated 
136- 142' 6 -16141 1 20 1 .6~ 0.054 contaminated 

h i  

F - "  
\ 

KRUECKL & ASSOCIATES MINING CONSULTANT LTD. - 704-626 W. PENDER ST., VANCOUVER, B.C. V6B 1V9 (604) 685-5272 

Tertiary 142- 148' 6 -/-I 10180 0 . 6 ~  0.020 contaminate 
148- 168' 20 -/-I 101 1 30 0 . 5 ~  0.005 2.75 4 

Interface 168- 174' 6 -1-1-1 I 2  - - * 3:03 
174- 180' 6 I/-12/25 0 . 3 ~  0.010 5.50 ex.c = .003 
180-188 8 -I-/ I 175 0 . 2 ~  0.005 2.75 

~ 



Value 
Sample Gold Weight based on 

Depth Increment Particle in Grade gold Avg 
(feet) (feet ) Count Grains (ozlyd3) @ $550 oz Value 

1 OWEN DRILL HOLES 
L a  

interface 28- 34' 6 -1-19125 0 . 3 ~  0.010 5-50 2.92 
34-40' 6 -1-1-14 - - * 

Tertiary 40-46' 6 -1-1-15 - - * 0.00 
46-66' 20 -/-/-I4 - - * 
66-86' 20 -/-I-/ 3 - - Y 

86- 106' 20 -1-1-13 - - * 
106- 126' 20 -/-/-I4 - - Y 

126- 132' 6 -1-1-14 - - * 

Interface 1 32- 138' 6 -1-1-1 6 - - * 0.00 
1 38- 144' 6 -1-1-1 1 - - * 
144- 150' 6 -1-1-1 I - - * 

PDH-87- I 9 
Grey 0-20' 20 -1-1-120 0, I 0.001 * 

20-40' 20 -1-1-165 0.3 0,003 1.65 
40- 60' 20 -1-121 150 I.lw 0.01 1 - contaminate 
60-80' 20 -1-1-1 30 0.1 0.001 * 

80- 100' 20 -1-1-/m 0 . 8 ~  0.008 - contaminate 

Bedrock 100- 106' 6 -/-I31 1 50 0 . 2 ~  0.007 3.85 4.29 
106- 112' 6 -1-1-175 0.3 0.010 5.50 
112-1 18' 6 -1-1-160 0.2 0.007 3.85 
I 18-124' 6 -/-12/30 0.2 0.007 3.85 

Interface 38-44' 6 -1 1 /-I3 0.2 0.007 3.85 2.59 
44- 50' 6 -I-/ 113 - - * 
50- 56 6 -1-1-142 0.2 0.007 3.85 

Tertiary 56-64' 8 -1-1-15 - - * 0.00 
64-82' 8 -1-1-15 - - .y 

82- 102' 20 -I-/-/ I - - * 
102- I 22' 20 -1-1-16 - - * 
122- 132' 10 -1-1-1- - - * 

Interface 132- 138' 6 -/-/-I- - 
1 38- 144' 6 -/-I-/ 1 . - 
144- 150' 6 -1-1-1 I - - KRUECKL 8 ASSOCIATES MINING CONSULTANT LTD. -701-626W. PENDER ST., VANCOUVER, B.C. V6B 1M (604) 685-5272 1 
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Value 
Sample Gold Weight based on 

Depth Increment Particle i n  Grade gold Avg 
(feet) (feet > Count Grains (ozlyd3) @ $550 oz Value 

OWEN DRILL HOLES 

Interface 150- 156' 6 -1-1-13 - - $ * $0.00lYd3 
156- 160 4 -/-I-/ 1 - - * 
160- 174' 14 -1-1-18 - - * 

PDH-87-23 
Grey 0-20' 20 -1-1-1 I0  - - 4 0.77 

20- 40' 20 -1-1-1 I7 0.1 0.001 * 
40- 60  20 -I-/-/ I00 0 . 3 ~  0.003 1.65 

' 60-80' 20 -/-/-I30 0.1 0.001 * 
80- 1 00' 20 -1-1-1 I 0  - - * 

100- 1 20' 20 -1-1-1 5 - - * 
120- 140' 20 -1-1 1/25 0.1 0.00 1 * 

E ~ 
,E 
k,: 

i: 
P 

L d  

FT 
I I 

6 ? 
I 

LA 

r 
L r 

i; 

140- 1 60  20 -/-I3120 0.2 0.002 1.10 
160- 180 20 -1-1-1 I 8  0.1 0.001 * 
1 80-200 20 -I 11-16 0.1 0.002 1 . I0 
200- 222' .22 -1-1 61 I 5 0.2 0.002 1.10 

Interface 222-228' 6 -1-1219 0.1 0.003 1.65 0.83 
228- 234' 6 -1-1-1 3 - - * 

Tertiary 234-240' 6 -1-1-120 0.1 0.003 1.65 0.55 
240-246' 6 -/-I-/ 3 - - * 
246-252' 6 -1-1-14 - - * 

lnterf ace 252-258' 6 -1-1-1 5 - - * 0.00 
258-264' 6 -1-1-1 3 - - * 
264-270 6 -/-/-I I0 - - * 

PDH-87-30 
Grey 0-20' 20 -1-1-12 - - * 2.20 

20-40' 20 -I-/ I/ 3 - - * 
40- 60' 20 5/ 11816 2 . b  0.020 1 l .OO ex.c = .004 
6 0- 80' 20 -1-1-19 - - * 

80- 100' 20 -1-1-1 5 - - * 

lnterfhce 100- 106' 6 -1-1-1 1 - - * 4.40 
106- 1 12' 6 I/-/-/ I 0 0 . 7 ~  0.024 13.20 ex.c = .003 
1 12- 1 18' 6 -1-1-13 - - * 

Tertiary 1 18- 124' 6 -1-1-16 - - * 2.26 
124- 144' 20 -I-/ 5/35 0 . 3 ~  0.003 1.65 
144- 1 58' 14 -1-1-138 0.2 0.007 3-85 

Interface 158- 164' 6 -1-1-150 0.2 0,007 3.85 1.82 
164- 170 6 no sample 
170- 176' 6 -1-1-130 0.1 0-003 1.65 

KRUECKL &ASSOCIATES MINING CONSULTANT LTD. - 704-626 W. PENDER ST., VANCOUVER, B.C. V6B 1V9 (604) 685-5272 2 



Value 
Sample Gold Weight based on 

P Depth Increment Particle in  Grade gold Avg 
L (feet) (feet ) Count Grains (ozIyd3) @ $550 oz Value 

OWEN DRILL HOLES 

PDH-87-3 I 
Grey 0- 20' 20 -1-19180 0 . 6 ~  0.006 $ 3.30 $4.24Iyd3 

20-40' 20 1 1-1 3/ 30 I .Ow 0.010 5.50 ex.c = .002 
40- 44' 4 -1-1 I 120 0.1 0.005 2.75 

Interface 44- 50' 6 -1-1-125 0.1 0.003 1.65 13.59 
50-56' 6 1 1614120 2.Ow 0.068 37.40 ex.c = ,044 
56- 62' 6 -/-I 61 50 0. IW 0.003 1.65 

Tertiary 62-70 8 -/-I 8/80 0 . 3 ~  0.008 4.40 4.40 

Interface 7 0- 78' 8 -1-1-1 55 0.2 0.005 2.75 3.74 
78-84' 6 -1-1-135 0.1 0.003 1.65 
84- 90' 6 -141 10160 0 . 3 ~  0.010 5.50 
90- 9 6' 6 1 1-1 5/40 0 . 3 ~  0.010 5.50 exec = .003 

MIDNIGHT SUN DRILL HOLES 

RC-OI , Rev Circ hole, 5.125" diam, Loc 

0- 25' -1-1 I13 t r tr 
25-35' no sample 
35-45' -1-1 I/- t r t r 
45- 55' -I I/-/ 1 0.1 .004 
55-65' -/-/-I- - - 
65-75' -1-1-1 I t r t r 
75-85! -1-1-14 t r t r 
85-9 5' -1-1-14 t r t r 

95- I02  -1-1-1 3 t r tr 

RC-02, Rev Circ hole, 5. i 25" diam, Loc 

0-25' -1-1 11- t r t r 
25-40' -/&'-I4 0.15 .004 
40- 5 5' -1-1-12 tr tr 
55-65' -/-/-I- - - 
65- 75' -/-/-I- - - 
75-85' -1-1 I13 tr t r 
85-95' -1-131 I tr tr 

95- 100' -I 11512 0.05 .004 
100- 105' -I 11412 0.05 .004 

KRUECKL &ASSOCIATES MINING CONSULTANT LTD. - 704-626 W. PENDER ST., VANCOUVER, B.C. V6B 1V9 (604) 685-5272 A 



n 
61 

Grade gold 
Grains (ozJyd3) @ $550 oz Value 

MIDNIGHT SUN DRILL HOLES 

HC-03, Rev Circ hole, 5.125" diam, Loc 

RC-04, Rev Circ hole, 5.125" diam, Loc 

/ 

0 
EF" 
L d  

67 

C 
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