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THIS PROSPECTUS CONSTITUTES A PUBLIC O F F E R I N G  O F  THESE SECURITIES 
ONLY IN THOSE JURISDlCTIONS WHERE T H E Y  MAY BE LAWFULLY O F F E R E D  
FOR SALE A N D  THEREIN O N L Y  BY PERSONS PERMITTED TO SELL SUCH 
SECURITIES. NO SECURITIES COMMISSION O R  SIMILAR A U T H O R I T Y  I N  
CANADA H A S  I N  ANY WAY PASSED UPON T H E  MERITS O F  T H E  SECURITIES 
OFFERED H E R E U N D E R  A N D  A N Y  REPRESENTATION T O  T H E  C O N T R A R Y  IS 
A N  OFFENSE. 

INITIAL PUBLIC O F F E R I N G  

Ef%2* Ve bk; O&bW l4,19 86 
MOONGOLD RESOURCES INC. 

1407 - 750 West Pender  Street, 
Vancouver ,  British Columbia 

V6C 2T7 

( the  "Issuer") 

OFFERING O F  600,000 COMMON SHARES 

PRICE: $0.35 per SHARE 

Net Proceeds to 
Price to Agent's be Received by 
Publ ic  (1) Commission the Issuer (2) 

Per Share $0.35 $0.05 16o.m ~ ~. 

Total: $210,000 $3 0.0 0 0 $180,000 

(1) The price to the publ ic  was established pursuant  to negotiations 
Issuer and  the Agent. 

In addi t ion,  the Agent  will be gran ted  Agent's Warrants  as described in t h e  
section captioned "Plan of Distr ibut ion" herein. 

Before deduct ing o f fe r ing  expenses estimated to  be $20,000, which w i l l  be paid 
by the Issuer. 

between the 

(2) 

(3) 
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A copy of the Option and Joint Venture Agreement will be 
available f o r  inspection during the Offering Period at the 
offices of Devlin Jensen Harvey, Barristers & Solicitors, 
2550 - 555 West Hastings Street, Vancouver, British 
Columbia, V 6 B  4 N 5 ,  during normal business hours. 

The Issuer entered into a Finder's Fee Agreement, dated 
September 11, 1987, whereby the Issuer paid the sum of 
$8,000 to Gregory Explorations Inc., a non-reporting British 
Columbia company, 100% owned by Greg Sinitsin, and the sum 
of $9,000 directly to Greg Sinitsin, in consideration for 
Gregory Exploration Inc.'s assistance in acting as a 
middleman in the Issuer acquiring its interest in the Option 
and Joint Venture Agreement. 

By an agreement (the "Joint Venture Agreement" ) , dated 
August 29, 1979, entered into between Northair Mines Ltd. 
(Northair) and Newhawk, Northair and Newhawk agreed to enter 
into a Joint Venture Agreement for the exploration and 
development of the Claims. It was agreed that each party 
was entitled to a 50% interest in the profits from the 
Claims, for which Northair paid Newhawk $25,000. 

Northair is a British Columbia reporting corporation with a 
business office located at 600 - 890 West Pender Street, 
Vancouver, British Columbia. There are no greater than 10% 
shareholders of Northair. 

D e s c r i p t i o n  of the Hawk C l a i m s  

Location and Access 

The Claims are situated about 80 kilometers south-southwest 
of Dease Lake, British Columbia, and about 35 kilometers 
west-southwest of Iskut Village on the Cassiar Highway, west 
of Nuttlude Lake. 

Access to the Claims is best by helicopter from Dease Lake 
or Iskut Village, or by float plane to Nuttlude Lake. 
Although an old airstrip exists near the lakeshore, it is 
currently overgrown. A bulldozed road built in 1979 exists 
from the o l d  strip to the adit portal; it is usable by all- 
terrain vehicles, but would require some reconditioning f o r  
use by 4-wheel drive vehicles. Commercial flights in small 
aircraft are available by arrangement from Terrace to Dease 
Lake, and to the Iskut landing strip, by Trans-Provincial 
Airlines. 

Exploration Historv 

The following historical information is extracted from an 
engineering report dated December 21, 1987 (the "Report"), 
prepared for the Issuer by Frank Di Spirito, B.A. Sc., 
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P.Eng., Peter Kaczkowski, B.Sc., M.Sc., Martin St. Pierre, 
B. Sc. and David Coffin, all of Shangri-La Minerals Limited, 
of Vancouver, British Columbia, a copy of which Report is 
attached hereto and forms part of this Prospectus: 

" I n  e a r l y  1957 T o r b r i t  S i l ve r  Mines s t a k e d  s e v e r a l  c l a i m s  
over s i l v e r - g o l d  ve in  o c c u r r e n c e s  a l o n g  Hawk Creek ,  which 
f l o w s  i n t o  N u t t l u d e  L a k e  f r o m  t he  w e s t .  They c o n d u c t e d  
g e o l o g i c a l  mapping  and s u r f a c e  s a m p l i n g  surveys  and r e t a i n e d  
t h e  c l a i m s  for a b o u t  t e n  y e a r s .  I n  1967 Shawnigan Mining  
and S m e l t i n g  C o .  s t a k e d  t he  C l a i m s  and p e r f o r m e d  a s m a l l  
amount of diamond d r i l l i n g  on t h e  o r i g i n a l  d iscovery.  

I n  F e b r u a r y  1 9 7 8 ,  Highhawk G o l d  Mines  s t a k e d  t h e  Hawk 
c l a i m s ,  and t h a t  y e a r  employed  G . A .  Noel and A s s o c i a t e s  t o  
p e r f o r m  g e o l o g i c a l  mapping  and s o i l  s a m p l i n g .  S e v e r a l  g o l d  
b e a r i n g  q u a r t z  v e i n s  were l o c a t e d  on t h e  s u r f a c e  i n  t h e  
n o r t h - w e s t e r n  p o r t i o n  o f  t h e  Hawk 1 C l a i m ,  t h e  most 
p r o m i n e n t  c o n t a i n i n g  h i g h  g o l d  v a l u e s  over an  a g g r e g a t e  
l e n g t h  of 200 m ( 0 . 8 5  o z / t o n  Au; 2.04 o z / t o n  Ag w e i g h t e d  
a v e r a g e  a c r o s s  34 c m ) .  S o i l  and s i l t  s a m p l i n g  i n d i c a t e d  
p o t e n t i a l  for other  g o l d  b e a r i n g  v e i n s  on  t h e  Hawk 1 Claim 
t o  the  e a s t  and s o u t h  o f  known s h o w i n g s .  

I n  1979 and 1 9 8 0 ,  Newhawk Gold  Mines  ( f o r m e r l y  Highhawk G o l d  
M i n e s )  c o n d u c t e d  an  underground  e x p l o r a t i o n  program 
c o n c e n t r a t i n g  e x c l u s i v e l y  on the e v a l u a t i o n  o f  t h e  main  
ve in .  A t o t a l  of 358 metres of d r i f t i n g  and c r o s s c u t t i n g  
was p e r f o r m e d ,  f rom an e l e v a t i o n  o f  1280 metres,  and was 
accompanied  b y  430 metres ( 9  h o l e s )  of diamond d r i l l i n g .  
T h i s  work i n d i c a t e d  t h a t  t he  ve in  changed f rom a s t r o n g ,  
w e l l  m i n e r a l i z e d  s t r u c t u r e  a t  the  s u r f a c e  t o  a weak,  h i g h l y  
f a u l t e d  and p o o r l y  m i n e r a l i z e d  s t r u c t u r e  a t  d e p t h .  The  best  
underground i n t e r s e c t i o n s  w i t h  t h e  ve in  a v e r a g e d  0 .135  
o z / t o n  g o l d  a c r o s s  1 metre, a l o n g  a d r i f t  l e n g t h  of 12 
metres. G.A.  Noel p o s t u l a t e d  t h a t  the  ore may r a k e  t o  t h e  
n o r t h w e s t ,  and recommended t e s t i n g  t h e  h y p o t h e s i s  b y  diamond 
d r i l l i n g .  

A m i n e r a l  e s t i m a t e  b a s e d  on  t h e  1980  d r i l l i n g  r e s u l t s  
c o n c l u d e d  t h a t  12,700 t o n s  g r a d i n g  0.352 o z / t o n  g o l d  over a n  
a v e r a g e  w i d t h  o f  43.4 c m  i s  a v a i l a b l e  b e t w e e n  t h e  a d i t  and 
t h e  s u r f a c e .  T h i s  e s t i m a t e  n e g l e c t s  a n y  reserves below t h e  
a d i t ,  and was made w i t h o u t  c o n s i d e r a t i o n  of m i n i n g  
p r a c t i c a l i t i e s  . 
I n  1981 G . A .  Noel and A s s o c i a t e s  p e r f o r m e d  w i d e s p r e a d  
g e o l o g i c a l  mapping of t h e  Newhawk h o l d i n g s .  The s u r f a c e  
v e i n  s h o w i n g s  were r e - l o c a t e d  and t h e  r e s u l t s  of t h e  
p r e v i o u s  w o r k  were c o m p i l e d  and p r e s e n t e d  i n  a r e p o r t  by  B .  
T a y l o r  i n  1 9 8 2 .  I t  was recommended t h a t  f u r t h e r  s u r f a c e  
e x p l o r a t i o n  be u n d e r t a k e n  on  t h e  Hawk 1 C l a i m  t o  l o c a t e  and 
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d e f i n e  a d d i t i o n a l  g o l d  b e a r i n g  v e i n s .  T h e  recommended 
program i n c l u d e d  s u r f a c e  mapp ing ,  t r e n c h i n g  and s a m p l i n g  and 
g e o l o g i c a l  mapping  over an  e x t e n d e d  p o r t i o n  of the  C l a i m ,  
i n c l u d i n g  t h e  a r e a  S o u t h  o f  Hawk Creek .  

I n  1 9 8 4 ,  u n d e r  an  o p t i o n  a g r e e m e n t  w i t h  Newhawk Gold  Mines, 
Cominco L t d .  p e r f o r m e d  a w i d e s p r e a d  soil and rock 
geochemical  survey over t h e  Hawk C l a i m s  ( a n d  over t h e  
a d j o i n i n g  N o r t h c a l  h o l d i n g s ,  t h e  Red Dog C l a i m s ) ,  a s  w e l l  as 
a d d i t i o n a l  g e o l o g i c a l  mapping  and e x a m i n a t i o n  of e x i s t i n g  
core from t h e  Red Dog s h o w i n g .  They were a l s o  the  f i r s t  t o  
p e r f o r m  g e o p h y s i c a l  m e a s u r e m e n t s  i n  t h i s  a r e a  and r a n  ground 
magnetometer  and VLF-EM over the  g e o c h e m i c a l  g r i d .  Most of 
the  work on  t h e  Hawk C l a i m s  was d o n e  s o u t h  of, Hawk Creek ,  
except f o r  t w o  short l i n e s  a t  t h e  w e s t e r n  e d g e  of the  Hawk 1 
C la im  over a z o n e  of known h i g h  c o p p e r  g e o c h e m i c a l  v a l u e s .  

The r e s u l t s  of t h e  g e o c h e m i c a l  survey i n d i c a t e d  the  p r e s e n c e  
of anomalous  h i g h  g o l d  v a l u e s  t h r o u g h o u t  the  Hawk P r o p e r t y ,  
as w e l l  a s  i n  the  a d j o i n i n g  Red Dog C l a i m s .  Peak g o l d  
v a l u e s  o f t e n  c o r r e s p o n d e d  w i t h  p e a k  a r s e n i c  and c o p p e r  
v a l u e s .  

The g e o p h y s i c s  was m o d e r a t e l y  h e l p f u l  i n  mapp ing  z o n e s  of 
economic  i n t e r e s t .  The  m a g n e t i c  h i g h  a n o m a l i e s  were r e l a t e d  
t o  i n t r u s i v e  a c t i v i t y ,  and some m a g n e t i c  e f f e c t s  may map 
s k a r n  z o n e s . . . . T e s t i n g  o f  t h e  g o l d  source a r e a s  h a s  b e e n  
r e s t r i c t e d  t o  a f a i r l y  small r e g i o n  (300  x 400 m ) . "  

Undersround Exploration/Reserve Estimate 

The underground exploration program, conducted during 1 9 7 9  
and 1980, consisted of 358 metres of 3x3 metre trackless 
drifting and crosscutting and 430 metres of diamond 
drilling. The portal to the underground drillings is caved. 

A 1 9 8 2  summary report on the Hawk Claims prepared by B. 
Taylor, P.Eng., included a reserve estimate based on 
information obtained during the underground exploration. 

The reserve estimate, based on the intersections with the 
vein and without any consLderation of mining practicalities , 
calculated that a total of 12,700 s h o r t  tons grading 0 .352  
oz/ton gold, across an average width of 4 3 . 4  cm, is 
available between the adit and the surface. The gross total 
of 4 , 4 7 4  ounces of gold makes no allowance for material 
either below the adit or within an extension of the vein 
beyond the adit. 

There are no known reserves of commercial ore located on the 
Claims, and the Issuer is conducting an exploratory search 
for ore only. 
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T h e r e  a re  no known material underground or surface workings, 
plant or equipment located on the Claims, except as 
disclosed herein. 

Current Exploration 

From September 8 ,  1987 to October 8, 1987 Shangri-La 
Minerals Limited conducted a program of linecutting and grid 
establishment, rock and soil sampling and ground 
magnetometer, electromagnetic and induced polarization 
surveys, with the object of confirming and expanding on some 
of the results obtained by others in previous surveys, and 
to test the effectiveness of several geophysical methods in 
exploring for gold bearing mineralization. The program was 
undertaken on behalf of the Issuer at a cost of $84,915.51. 

The program conducted f o r  the Issuer was designed to test 
the effectiveness of various geophysical techniques in 
locating buried vein systems, and to test several 
geochemical responses from previous surveys. Several 
induced polarization and  resistivity responses, east of the 
main showings areas, coincide with high gold and arsenic 
values in soil samples, indicating the likely presence of 
buried gold-bearing veins at those locations. It is 
concluded that combined soil chemistry and IP testing is an 
effective tool f o r  the location of buried veins on the 
Claims . 
The Report concludes, at page 22, as follows: 

"The complexity of the geology and the high degree of 
sulphide dissemination mask the geophysical responses of 
vein type gold deposits on the Hawk 1 Claim. Confidence in 
the interpretation of anomalies is greatly enhanced by an 
integrated data set, combining several different techniques. 
In the case of the Hawk 1 property the combined use of soil 
geochemistry, ground magnetometer and Induced Polarization 
at a station spacing of 12.5 metres is a suitable 
combination of exploration tools. Many areas of interest 
have been outlined and are recommended f o r  further work. 

The results obtained on the east side of the 1987 grid (Hawk 
1 C l a i m ,  nor th  of Hawk Creek) indicated the presence of g o l d  
bearing rocks. The recommended program f o r  the Hawk 1 claim 
includes detailed geological and geochemical mapping of 
known anomalous zones by blast trenching and sampling. In 
addition, exploration should be extended further east 
because there is no indication that the anomalous zone 
surveyed this year terminates at the east end of the grid; 
indeed there are two single point geochemical anomalies 
discovered by Cominco along the road." 
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I SUMMARY 
I 

- 

I 

I 
j 
! At the request of Moongold Resources Inc., an exploration 
I program has been completed on the Hawk mineral property by 
j Shangri-La Minerals Limited. The program included magnetometer, I 

i electromagnetic, induced polarization, and soil and rock sampling 
i surveys designed to expand on work conducted by previous I 

operators. Moongold has obtained an option on the property from 
Newhawk Gold Mines Ltd. 

! 

The property is located west of Nuttlude Lake, approximately 
8 0  km south of Dease Lake and 35 km west of Iskut village, in 

north-western British Columbia. Access is via float plane to 
Nuttlude Lake, or directly by helicopter from Dease Lake. 

Geology of the p r o p e r t y  is composed of intermediate to 
felsic volcanics and intercalated sediments of Triassic age, 

which have been intruded by granodiorite and monzonite of 1 
t 

Jurassic o r  Cretaceous age. Contained within these units a r e  2 
i 

i 
I 

areas of porphyry copper deposition, and of small polymetallic 
quartz veins which may contain high concentrations of gold and 
silver. Overlying this sequence are Tertiary and younger, Mount 
Edziza basalt flows. 

E 
! North-northwesterly trending quartz-sulfide-gold veins found 

on the Hawk 1 claim have been periodically explored since 1957. 1 

drill testing of the main vein and concluded that it contained, 
in the portion tested, 12,700 tons of material grading 0 . 3 2 5  

oz/ton gold across an average width of . 4 3  meters. Widespread 
soil testing by Cominco Ltd. in 1984 indicated a number of 1 

f 

In 1980, Newhawk Gold Mines completed underground and diamond f I 

anomalously high values for both gold and copper. 
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T h e  program c o n d u c t e d  f o r  Moongold Resokces  I n c t  w a s  

d e s i g n e d  t o  t e s t  t h e  a m e n a b i l i t y  of  v a r i o u s  g e o p h y s i c a l  
t e c h n i q u e s  i n  l o c a t i n g  b u r i e d  v e i n  s y s t e m s ,  a n d  t o  t e s t  severa l  
geochemica l  r e s p o n s e s  f rom p r e v i o u s  s u r v e y s .  S e v e r a l  i n d u c e d  
p o l a r i z a t i o n  and  r e s i s t i v i t y  r e s p o n s e s ,  e a s t  of t h e  main showings  
area,  c o i n c i d e  w i t h  h i g h  gold and a r s e n i c  v a l u e s  i n  s o i l  s a m p l e s ,  
i n d i c a t i n g  t h e  l i k e l y  p r e s e n c e  of b u r i e d  g o l d - b e a r i n g  v e i n s  a t  
t h o s e  l o c a t i o n s .  I t  i s  c o n c l u d e d  t h a t  combined s o i l  g e o c h e m i s t r y  
and  I P  t e s t i n g  i s  a n  e f f e c t i v e  t o o l  f o r  t h e  l o c a t i o n  of b u r i e d  
v e i n s  o n  t h e  Hawk p r o p e r t y .  

I t  i s  recommended t h a t  b l a s t  t r e n c h i n g  of t h e  c o i n c i d e n t  
a n o m a l i e s  be ca r r i ed  o u t  i n  o r d e r  t o  d i s c o v e r  t h e i r  s o u r c e .  
Areas of t h e  p r o p e r t y  which  have  r e t u r n e d  anomalous s o i l  v a l u e s  
i n  t h e  p a s t  should undergo a n  IP survey, and d e t a i l e d  soil 

s a m p l i n g  s h o u l d  be carr ied o u t  as r e s p o n s e  d i c t a t e s .  The 
e a s t e r n  p o r t i o n  o f  Hawk 1 should u n d e r g o  b o t h  d e t a i l e d  s o i l  
g e o c h e m i s t r y  and  i n d u c e d  p o l a r i z a t i o n .  

A sum o f  $ 1 1 5 , 0 0 0  s h o u l d  be a l l o c a t e d  i n  order  t o  c o m p l e t e  

t h e  p roposed  n e x t  p h a s e  of work .  C o n t i n g e n t  upon f a v o u r a b l e  
r e s p o n s e  f rom t h e  p r o p o s e d  work ,  a f o l l o w - u p  p h a s e  of work would 
i n c l u d e  equ ipmen t  t r e n c h i n g  of accessible areas  , and  m i g h t  
r e q u i r e  p r e l i m i n a r y  diamond d r i l l i n g  of e x p o s e d  v e i n s .  

Signed a t  Vancouver ,  B . C .  
--l 

, 

r Kaczkowski ,  M.Sc. David C o f f i n  
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PART A INTRODUCTION 
1. Survey Objective 

I 

I 

! 
I 

An initial exploration program was conducted on the HAWK 1 
claim by Shangri-La Minerals Limited, from September 8, 1987 to 
October 8, 1987 for Moongold Resources Ltd. The program 
consisted of linecutting and grid emplacement, rock and s o i l  

sampling, ground magnetometer, electromagnetic and induced 
polarization surveys. The purpose of the program was to confirm 
and expand on some of the results obtained by others in previous 
Surveys, and to test the effectiveness of several geophysical 
methods in exploring for gold bearing mineralization. ' 

This report compiles information from previous work and 
presents results from this year's program. The report concludes 
with a current evaluation of the property and recommendations f o r  
further work. 

2.  Property Status 
i 

i 
The HAWK 1 claim is comprised of 18 units, the Hawk 2 of 20 i i units, located in the Liard Mining Division of British Columbia. 

The HAWK 1 and HAWK 2 claims were staked in February, 1978 for 
Highhawk Gold Mines, which has subsequently reorganized to as 
Newhawk Gold Mines. Moongold Resources Inc. has an o p t i o n  
agreement with Newhawk for the HAWK 1 and 2 claims. 

The claim record data is as follows: 

NAME 
HAWK 1 
HAWK 2 

RECORD NO. 
5 3 2  

533 

ANNIVERSARY 
21 Feb. ,  1991 

21 Feb., 1991 

UNITS 
18 
2 0  

1 

I 
i 

I .  

i f  

! I  
, '  
I 

i 
1 i 
I 



3 .  L o c a t i o n ,  A c c e s s  a n d  P h y s i o g r a p h y  

The p r o p e r t y  i s  l o c a t e d  w e s t  of N u t t l u d e  Lake ,  a b o u t  8 0  k m  
s o u t h - s o u t h w e s t  of Dease Lake ,  B . C .  and  a b o u t  35 k i l o m e t e r s  w e s t -  
s o u t h w e s t  of I s k u t  V i l l age  on t h e  Cassiar  Highway. The p r o p e r t y  
l o c a t i o n  map i s  p r e s e n t e d  i n  F i g u r e  1, and  t h e  HAWK claims a r e  
l o c a t e d  i n  Figure 2 .  The claims a r e  e n t i r e l y  w i t h i n  t h e  Mount 
Edz iza  R e c r e a t i o n a l  A r e a ,  a t  t h e  boundary  of t h e  Mount E d z i z a  
P r o v i n c i a l  P a r k .  Any e x p l o r a t i o n  work i n  t h e  R e c r e a t i o n a l  Area 
r e q u i r e s  a p p r o v a l  from t h e  M i n i s t r y  of P a r k s  and R e c r e a t i o n ,  
which i s  c o n t i n g e n t  on filing a R e s o u r c e  U s e  P e r m i t .  T h i s  

a p p r o v a l  p r o c e s s  t a k e s  a t  l e a s t  30  d a y s  a n d  may r e q u i r e  t h e  
p o s t i n g  of a damage bond.  

Access t o  t h e  p r o p e r t y  d i r e c t l y  i s  by  h e l i c o p t e r  f r o m  Dease 
Lake o r ,  I s k u t  V i l l a g e ,  o r  by f l o a t  p l a n e  t o  N u t t l u d e  L a k e .  
Al though an  old a i r s t r i p  e x i s t s  n e a r  t h e  l a k e s h o r e ,  i t  is 
c u r r e n t l y  ove rg rown .  A b u l l d o z e r  road  b u i l t  i n  1 9 7 9  e x i s t s  f rom 
t h e  old s t r i p  t o  t h e  a d i t  p o r t a l ;  it is  usable  by a l l - t 2 r r a i n  
v e h i c l e ,  b u t  would r e q u i r e  some r e c o n d i t i o n i n g  for u s e  by  &wheel  , 

d r i v e  v e h i c l e s .  The s u p p l y  p o i n t  f o r  t h e  1987 s u r v e y  w a s  Dease 
Lake .  Commercial f l i g h t s  i n  s m a l l  a i r c r a f t  a re  a v a i l a b l e  by 
a r r angemen t  f rom Terrace t o  Dease Lake,  and  t o  t h e  I s k u t  l a n d i n g  
s t r i p ,  by T r a n s - P r o v i n c i a l  A i r l i n e s .  

The  p r o p e r t y  p h y s i o g r a p h y  r a n g e s  f rom m o d e r a t e l y  steep, ! 

h e a v i l y  wooded areas t o  n e a r  v e r t i c a l  c l i f f s  and  t a l u s  s l o p e s .  1 
T h e  HAWK 1 claim s t raddles  a g l a c i a l  v a l l e y  t r e n d i n g  ea s t  away 
from t h e  Mount E d z i z a  v o l c a n o .  A number o f  small c r e e k s  have  I 

e r o d e d  d e e p  canyons  i n  t h e  n o r t h e r n  f l a n k  of t h e  v a l l e y ,  e x p o s i n g  
m i n e r a l i z e d  v e i n s  o f  i n t e r e s t .  T r e e  l i n e  is a t  a p p r o x i m a t e l y  
1 , 3 0 0  m of e l e v a t i o n ,  a n d  snow c a n  be e x p e c t e d  t o  f a l l  be tween  
September  and May. 

I 
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4 .  E x p l o r a t i o n  H i s t o r y  

I n  e a r l y  1957 T o r b r i t  S i l v e r  Mines s taked  s e v e r a l  c l a i m s  

o v e r  s i l v e r - g o l d  v e i n  o c c u r r e n c e s  a l o n g  H a w k  Creek, w h i c h  f l o w s  
i n t o  N u t t l u d e  Lake f rom t h e  w e s t .  They c o n d u c t e d  g e o l o g i c a l  
mapping and  s u r f a c e  s a m p l i n g  s u r v e y s  and  r e t a i n e d  t h e  claims f o r  
a b o u t  t e n  y e a r s .  I n  1 9 6 7  Shawnigan Min ing  and  S m e l t i n g  C o .  

s t a k e d  t h e  claims and  p e r f o r m e d  a s m a l l  amount of diamond 
d r i l l i n g  on t h e  o r i g i n a l  d i s c o v e r y .  

I n  F e b r u a r y  1978 ,  Highhawk G o l d  Mines s t a k e d  t h e  HAWK 
claims,  and  t h a t  y e a r  employed G . A .  Noel a n d  Associates  ( r e f . 1 )  

t o  p e r f o r m  geologica l  mapping and  s o i l  s a m p l i n g .  S e v e r a l  g o l d  
b e a r i n g  q u a . r t z  v e i n s  were loca ted  on t h e  s u r f a c e  i n  t h e  n o r t h -  
wes t e rn  p o r t i o n  of t h e  HAWK .1 claim, t h e  most prominent 
c o n t a i n i n g  h i g h  gold v a l u e s  o v e r  a n  a g g r e g a t e  l e n g t h  of 2 0 0  m 
( 0 . 8 5  o z / t o n  Au; 2 . 0 4  o z / t o n  A g  w e i g h t e d  a v e r a g e  a c r o s s  3 4  cm). 
S o i l  and  s i l t  s a m p l i n g  i n d i c a t e d  p o t e n t i a l  f o r  o t h e r  g o l d  b e a r i n g  
v e i n s  on t h e  Hawk 1 claim t o  t h e  e a s t  and s o u t h  of known 
s h o w i n g s .  

I n  1979 and  1 9 8 0 ,  Newhawk Gold Mines ( f o r m e r l y  Highhawk Gold 

Mines )  c o n d u c t e d  a n  u n d e r g r o u n d  e x p l o r a t i o n  program c o n c e n t r a t i n g  
e x c l u s i v e l y  on t h e  e v a l u a t i o n  of t h e  main v e i n  ( r e f .  2 ,  r e f .  3 ,  

r e f .  4 ) .  A t o t a l  of 358 metres of d r i f t i n g  a n d  c r o s s c u t t i n g  w a s  
p e r f o r m e d ,  from an e l e v a t i o n  of 1 2 8 0  metres, a n d  w a s  accompanied 

by 430 metres ( 9  h o l e s )  of diamond d r i l l i n g .  T h i s  work 
i n d i c a t e d  t h a t  t h e  v e i n  changed  f rom a s t r o n g ,  w e l l  m i n e r a l i z e d  
s t r u c t u r e  a t  t h e  su r f ace  t o  a weak, h i g h l y  f a u l t e d  and poorly 
m i n e r a l i z e d  s t r u c t u r e  a t  d e p t h .  The b e s t  underground 
i n t e r s e c t i o n s  w i t h  t h e  v e i n  a v e r a g e d  0 . 1 9 5  o z / t o n  g o l d  across  1 
metre, a l o n g  a d r i f t  l e n g t h  o f  1 2  metres. G . A .  Noel p o s t u l a t e d  
t h a t  t h e  o r e  may r a k e  t o  the n o r t h w e s t ,  a n d  recommended testing 
t h e  hypothesis by diamond d r i l l i n g .  

3 
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A m i n e r a l  es t imate  based on t h e  1 9 8 0  d r i l l i n g  r e s u l t s  
c o n c l u d e d  t h a t  1 2 , 7 0 0  tons g r a d i n g  0 . 3 5 2  o z / t o n  gold over  a n  

a v e r a g e  w i d t h  o f  43.4 c m  i s  a v a i l a b l e  be tween t h e  a d i t  a n d  t h e  
s u r f a c e  (Noel ,  1 9 8 1 ) .  T h i s  e s t ima te  n e g l e c t s  a n y  r e s e r v e s  be low 
t h e  a d i t ,  and was made w i t h o u t  c o n s i d e r a t i o n  of mining 
p r a c t i c a l i t i e s .  

I n  1 9 8 1  G . A .  N o e l  a n d  Assoc ia tes  p e r f o r m e d  w i d e  s p r e a d  

g e o l o g i c a l  mapping of t h e  Newhawk h o l d i n g s .  The s u r f a c e  v e i n  
showings  w e r e  re-located a n d  r e - s a m p l e d ,  and  t h e  r e s u l t s  of  
p r e v i o u s  work w e r e  compiled a n d  p r e s e n t e d  i n  a r e p o r t  by  B. 
T a y l o r  i n  1 9 8 2  ( r e f .  5 ) .  I t  w a s  recommended t h a t  f u r t h e r  s u r f a c e  
e x p l o r a t i o n  be under taken  on t h e  HAWK 1 claim t o  locate  and 
d e f i n e  a d d i t i o n a l  gold b e a r i n g  v e i n s .  The recommended program 
inc luded  s u r f a c e  mapp ing ,  t r e n c h i n g  a n d  s a m p l i n g  of t h e  known 
veins, as  w e l l  as  g e o c h e m i c a l  s o i l  s a m p l i n g  a n d  geo log ica l  
mapping over ar, e x t e n d e d  p o r t i o n  of t h e  c l a i n ,  i n c l u d i n S ;  t-3e area 
s o u t h  Gf Hawk C r e e k .  

19 1 9 8 4 ,  ur ,der  a n  epti .an agreer,ierlt. w i t h  Newhawk G o l d  Mines ,  
Cominco L t d .  p e r f o r n e d  2 w i d e s p r e a d  s o i l  a d  rosk  g e c c h e m k a l  
s u r v e y  o v e r  t h e  HAWK claims ( a n d  o v e r  t h e  a d j o i n i n g  N o r t h c a l  
h o l d i n g s ,  t h e  R e d  Dog c la ims) ,  as  well as a d d i t i o n a l  g e o l o g i c a l  
mapping and  e x a m i n a t i o n  of e x i s t i n g  core f rom t h e  R e d  Dog shcwing  

( r e f .  6 ) .  They w e r e  a l s o  t h e  f i r s t  t o  p e r f o r m  g e o p h y s i c a l  
measurements i n  t h i s  area and ran g r o u n d  magnetometer  a n d  VLF-EM 
over  t h e  g e o c h e m i c a l  g r i d .  M o s t  o f  t h e  work on t h e  HAWK claims 
was done s o u t h  of H a w k  C r e e k ,  e x c e p t  f o r  t w o  s h o r t  l i n e s  a t  t h e  
w e s t e r n  edge of t h e  HAWK 1 c l a i m  Over  a zone  of known h i g h  c o p p e r  
geochemica l  v a l u e s .  

I 
f I 

The r e s u l t s  of t h e  g e o c h e m i c a l  s u r v e y  i n d i c a t e d  t h e  p r e s e n c e  
of anomalous h i g h  gold v a l u e s  t h r o u g h o u t  t h e  HAWK p r o p e r t y ,  3s 

w e l l  a s  i n  t h e  a d j o i n i n g  Fed  Dog c la ims .  Peak gold vzlces  
o f t e n  c o r r e s p o n d e d  w i t h  peak a r s e n i c  and  c o p p e r  v a l u e s .  
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T h r e e  different types of gold bearing mineralization were 
identified: 

Quartz-carbonate veins containing massive 1) 

arsenopyrite and variable amounts of galena, 
sphalerite, tetrahedrite, chalcopyrite and pyrite. 

2) Zones of disseminated pyrite and arsenopyrite with 
anomalous values in gold, silver and copper. 

3) Calc-silicate (skarn) zones characterized by the 
absence of arsenic and the presence of magnetite, 
epidote and actinolite, showing a high correlation 
between gold and copper content. 

The  geophysics was moderately helpful in mapping zones of 
economic interest. The magnetic high anomalies were related to 
intrusive activity, and some magnetic effects may map skarn 
zones. The VLF-EM survey was cut short by bad weather, b u t  some 
of the anomalously conductive zones (those not caused by 
topographic effects) were related to gouge zones and disseminated 

mineralization. Testing of the gold source 
restricted to a fairly small region (300x400 m). 

areas has been 

Minerals Ltd. conducted 
performing a geochemical 
the claim north of Hawk 

exploration of 
and geophysical 
Creek but south 

In 1987 ,  Shangri-La 
the HAWK 1 claim by 
survey over a portion of 
and east of the known vein showings. The work expands on the 
recommendations made by Taylor in 1982, and complements the work 
by Cominco, which covered the area south of Hawk Creek. The 
results of the 1987  survey follow in the body of this report. 
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PART B 1987 Survey Specifications 
1. Grid 

Linecutting and grid emplacement on the HAWK 1 claim 
consisted of 400 metres of baseline, 2,425 metres of crossline, 
and 275 metres of tie-line for a total of 3,100 metres of cut 
lines. Pickets were placed at 25 metre intervals, and trees and 
brush were removed from a 1 metre swath. The baseline trend is 
340'. Lines 112N, 200N and 300N are interrupted by steep canyon 
walls; these are either cliffs or loose talus slopes. 

2. Geochemical Survey 

The grid was soil sampled at 12.5 metre intervals for a 
total of 182 samples. Samples were collected from the "B" 
h o r i z o n  u s i n g  an i r o n  mattock and placed i n  K r a f t  paper gusset 
bags. Samples contained at least 200  grams of soil. Analysis 
were performed on all soil samples by ACME Analytical 
Laboratories Ltd., which analyzed the samples by ICP for 3 0  
elements, and also f o r  gold by Atomic Absorption. The assay 

results and geochemical analysis certificate appear in Appendix 
D, and results for gold, silver, arsenic and copper are presented 
in Figures 5 ,  6, 7 and 8 .  

A total of 22 rock samples was also collected f o r  analysis, 
and representative types rock from the same locations were also 
collected for descriptive purposes. The locations of these 
samples appear on Figure 3. 

3 .  Magnetometer Survey 

The survey was conducted using a Scintrex MP-2 proton I 

precession magnetometer. This instrument measures the magnitude I 

of the Earth's total magnetic field with a 1 gamma accuracy .  
Data was collected at 8 to 12.5 metre intervals over the grid and 
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along portions of the road and central canyon creek f o r  a total 

of 3,470 metres. Diurnal variation was small (less than 15 

gamma) thus corrections were not necessary. The measurements 
were made on September 30, and on October 5 ,  6, and 7 .  Weekly 
variations were corrected by tying all lines to the values 
measured on the baseline profile. 

4 .  Crone Shootback EM Survey 

The shootback method involves two identical coils, each 
capable of transmitting and receiving. While transmitting the 
coils are accurately held with the same angle of tilt and their 
axes roughly in the same plane. Both coils in turn transmit, 
then measure the dip angle at their respective positions. The 
two dip angles are added together and, if no conductors are 
p r e s e n t ,  t h e  " r e s u l t a n t  d i p  angle"  equals ' '0 ' ' .  The reading i s  
recorded a t  t he  mid point between the two operators. 

Line 25N, 112N and 200  N were surveyed using a 50 metre coil 
separation, at stations spaced 1 2 . 5  metres apart, for a total of 
2 , 1 2 5  metres. 

5. Induced Polarization Survey 

Induced polarization measurements were taken on lines 25N 

and line 112N,  using a pole-dipole array of 2 5  metre separation. 
On one section of line 25N a test using 1 2 . 5  metre separation 
was performed to compare resolutions. A total of 1,750 metres 
was surveyed. 

The I.P. survey was performed using a time domain Phoenix 
IPT-1, 2 kw transmitter and a BRGM I P - 2  receiver. The pulse 
length was 2 seconds; four integration windows were used in the 

chargeability calculation. Four dipoles were used at each 
station; stainless steel rods were used for both current source 

7 



electrodes and receiver electrodes. The data is presented in 
pseudosection form for both the chargeability and resistivity. 
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PART C GEOLOGY 
1. Nuttlude Lake Region 

east-west, northwest and northeast trending faults. Some north- 
south faults show post-Pleistocene movement. Northerly striking 

Work published by Souther in 1972 (ref. 7 ) ,  and ~murtarized 
by Taylor (ref. 5 ) ,  state that the local rock belongs to a 
volcano-sedimentary package of Upper Triassic age. The section 
consists of volcanic agglomerate, greywacke, grit and chert 
breccia interbanded with tuffaceous siltstone. Minor amounts of 
limestone are also present. This relatively thick section (up to 
900 metres in places) is overlain by at least 1,200 metres of 
volcanic consisting of green, grey and occasionally purple 
andesite and derived volcaniclastics. The volcanic rock is cut 
by andesite dykes and sills, and by irregular sub-volcanic ; 

intrusive bodies. The entire Triassic section is cut by a number 
4 

of small diorite and granodiorite intrusive bodies of Jurassic 
or Cretaceous age. 

, 
I This Triassic unit is overlain in places by recent (late 
1 Tertiary to Pleistocene) flat lying basalt flows from the Mt. ' 

i Edziza volcanic centre. 
I 

I 

, 

2. Hawk Claims 1 ;  L I 

Taylor's 1982 report best describes the property geology: 
"A thick assemblage of Upper Triassic volcanic and pyroclastic 
rocks underlies most of the area below 1,600 metres in elevation, 
except for a large area on Hawk 2 which is covered by Edziza 
valley flow. These volcanic include tuffaceous chert and 
siltstone overlain by andesite and dacite tuffs. Banding is 
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i n f r e q u e n t  b u t  does o c c u r  o f t e n  enough t o  g i v e  some s t r u c t u r a l  
d e t a i l .  The p y r o c l a s t i c s  a re  i n  t u r n  o v e r l a i n  by a t h i c k  s e c t i o n  

of f l o w s  and  i n t r u s i o n s ,  which  a r e  l a r g e l y  dac i t e s  and  a n d e s i t e s .  
The i n t r u s i o n s  o c c u r  as d y k e s ,  s i l l s  and  i r r e g u l a r  masses of 

a n d e s i t e  daci te  p o r p h y r y .  The v o l c a n i c  a re  p e r m e a t e d  w i t h  
d i s s e m i n a t e d  p y r i t e  and  o c c a s i o n a l l y  p y r r h o t i t e  a n d  show 
widespread i r o n  oxide c o a t i n g s  on s u r f a c e .  

The Upper T r i a s s i c  s t r a t a  a re  i n t r u d e d  by n o r t h e a s t  t r e n d i n g  
dykes  of q u a r t z  m o n z o n i t e ,  s e v e r a l  of which a re  exposed  i n  t h e  
w e s t  canyon on Hawk 1 [see F i g u r e  3 1 .  T h i s  q u a r t z  m o n z o n i t e  i s  
of J u r a s s i c  t o  C r e t a c e o u s  age a n d  i s  c o n s i d e r e d  t o  be p a r t  of t h e  
g r a n o d i o r i t e  mapped i n  Hawk Creek  j u s t  t o  t h e  w e s t  of Hawk 1. 

They p r o b a b l y  a re  re la ted ,  a t  a d e e p e r  l e v e l ,  w i t h  t h e  
granodiorite mapped on t h e  Red Dog p r o p e r t y  a n d  w h i c h  h o s t s  i n  

p a r t ,  t h e  g o l d  f o u n d  t h e r e .  

The Upper T r i a s s i c  s t r a t a  a re  c u t  by s t e e p l y  d i p p i n g  n o r t h -  
ea s t  and  n o r t h w e s t  t r e n d i n g  f a u l t s .  Movement a l o n g  t h e s e  f a u l t s  
i s  b e l i e v e d  t o  b e  a t  l e a s t  p a r t i a l l y  p r e - m i n e r a l .  

All of t h e  o l d e r  r o c k s  a re  c o v e r e d  by l a t e  T e r t i a r y  b a s a l t ,  
a n d e s i t e ,  l a t i t e  a n d  r h y o l i t e  f l o w s  f rom t h e  Mount E d z i z a  
v o l c a n i c  c e n t r e .  T h e s e  f lows are  e x p o s e d  i n  t h e  n o r t h w e s t  c o r n e r  
of Hawk 1 claim. The Hawk 2 claim h a s  been  similarly covered by 
v a l l e y  f lows below 1 , 3 0 0  metres e l e v a t i o n .  M o s t  of t h e  E d z i z a  
flows c o n s i s t  of co lumnar  b a s a l t  i n t e r b e d d e d  w i t h  s c o r i a  and 
pumiceous a s h .  I '  
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3 .  M i n e r a l i z a t i o n  
S u r f  ace Showings 

Noel a n d  Associates mapped a number o f  gold b e a r i n g  q u a r t z  
The best  e x p o s u r e s  were found  i n  t h e  

i n  w h i c h  t h e  
v e i n s  on t h e  HAWK 1 cla im.  
l a r g e s t  canyon ,  r e f e r r e d  t o  as t h e  
a d i t  i s  loca t ed .  

c e n t r a l  canyon ,  

These  v e i n s  r a n g e  f rom 1 0  c m  t o  o v e r  1 metre i n  w i d t h  and  

g e n e r a l l y  t r e n d  n o r t h - n o r t h w e s ' t  (310' t o  330'). They c o n t a i n  
s e c t i o n s  w e l l  m i n e r a l i z e d  w i t h  p y r i t e ,  a r s e n o p y r i t e ,  s p h a l e r i t e ,  
c h a l c o p y r i t e  a n d  g a l e n a  i n  a q u a r t z - c a l c i t e  gangue .  Where 

m i n e r a l i z e d  w i t h  a r s e n o p y r i t e  t h e  v e i n s  show c o n s i d e r a b l e  gold 
a n d  s i l v e r  v a l u e s .  However, o c c a s i o n a l  w e l l  m i n e r a l i z e d  v e i n s  
w i t h  pockets of massive s u l p h i d e s  show l i t t l e  gold o r  s i l v e r  
c o n t e n t  (rock samples HKK-2, HKK-7 and  HKK-14). A d e s c r i p t i o n  
of t h e  of gold bear ing  v e i n s  a p p e a r  i n  HKK-20 
and 2 1 .  

v i s u a l  a p p e a r a n c e  

T h e r e  were n o  m i n e r a l i z e d  v e i n s  f o u n d  i n  t h e  w e s t  c a n y o n ,  

a l t h o u g h  t h e r e  were s i g n i f i c a n t  g e o c h e m i c a l  c o p p e r  
c o n c e n t r a t i o n s .  The e a s t  canyon h a s  o n e  e x p o s e d  v e i n  wh ich  w a s  
r e p o r t e d  (Noe l ,  1982) t o  c o n t a i n  h i g h  g o l d  a n d  s i l v e r  i n  s u r f a c e  
samples. 

Most of t h e  v e i n s  a re  t e r m i n a t e d  i n  a t  l e a s t  one  d i r e c t i o n  

by f a u l t s .  S i n c e  t h e  v e i n  e x t e n s i o n s  o r  o f f s e t s  were g e n e r a l l y  
n o t  l o c a t e d ,  some o f  t h e  f a u l t s  a r e  t h o u g h t  t o  be  p r e d a t e  
m i n e r a l i z a t i o n .  I t  i s  also p o s s i b l e  t h a t  most i f  n o t  a l l  v e i n  
segmen t s  of economic  i n t e r e s t  i n  t h e  c e n t r e  canyon a re  f a u l t e d  
s e c t i o n s  of t h e  same v e i n .  

11 
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Underground M i n e r a l i z a t i o n / R e s e r v e  E s t i m a t e  

The unde rg round  e x p l o r a t i o n  program c o n s i s t e d  of 358 metres 
of 3x3 m e t r e  t r a c k l e s s  d r i f t i n g  and  c r o s s c u t t i n g ,  and  of 4 3 0  

metres of diamond d r i l l i n g  o v e r  a two y e a r  p e r i o d .  The program 
e s t a b l i s h e d  a number of  f a c t s  about t h e  p r i n c i p a l  v e i n ;  i n  
p a r t i c u l a r  it p r o v i d e d  a m i n e r a l  estimate for t h e  r e g i o n  be tween 
t h e  a d i t  and  t h e  s u r f a c e .  

Q u o t i n g  T a y l o r :  
"1. The v e i n  g e n e r a l l y  s t r i k e s  N55OW and  d i p s  7 5 O  - 80° 

s o u t h - w e s t  b u t  d u e  l a r g e l y  t o  t h e  i n f l u e n c e  o f  f a u l t i n g  i t  
swings  t o  N70°W and  back  t o  N30°W as i t  i s  f o l l o w e d  t o  t h e  
n o r t h - w e s t .  

2 .  The v e i n  w i d t h s  v a r y  w i d e l y  a n d  t h e  v e i n  i s  i n  some 

p l a c e s  v e r y  d i f f i c u l t  t o  f o l l o w  a s  i t  p i n c h e s  down and 
swings  i n t o  s u b s i d i a r y  f a u l t s .  

3 .  The v e i n  i s  c u t  by numerous f a u l t s  and  t h e s e  f a u l t s  t e n d  
t o  d i s o r i e n t  t h e  v e i n ,  t h o u g h  a c t u a l  v e i n  d i s p l a c e m e n t s  a r e  
g e n e r a l l y  s m a l l .  The c r o s s - f a u l t s  s t r i k e  N40° t o  7OoW w i t h  
v a r i a b l e  s teep d ips  b o t h  t o  n o r t h e a s t  and  t o  s o u t h - w e s t .  

4 .  The gold c o n t e n t  of t h e  v e i n  v a r i e s  c o n s i d e r a b l y  both 
a l o n g  s t r i k e  a n d  down d i p .  The s u r f a c e  g o l d  v a l u e s  a r e  
c o n s i d e r a b l y  h i g h e r  and  g e n e r a l l y  more c o n s i s t e n t  t h a n  t h o s e  
o b t a i n e d  i n  t h e  d r i f t  . 

5 .  The main c r o s s - f a u l t  o f f s e t s  t h e  v e i n  t o  some e x t e n t  a t  
d r i f t  l e v e l  a l t h o u g h  i t  d o e s  n o t  on s u r f a c e .  The d e c r e a s e  
i n  gold v a l u e s  s o u t h e a s t  o f  t h e  f a u l t  i s  p r o b a b l y  due  t o  t h e  

v e i n  p i n c h i n g  o u t  as i t  merges  w i t h  t h e  c r e e k  f a u l t . "  

The v e i n  may also be p a r t  of a n  e n - e c h e l o n  s e r i e s ,  and may r a k e  

12 
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t o  t h e  n o r t h w e s t .  

The r e s e r v e  e s t ima te ,  based o n  t h e  i n t e r s e c t i o n s  w i t h  t h e  
v e i n  and  w i t h o u t  a n y  c o n s i d e r a t i o n  of m i n i n g  p r a c t i c a l i t i e s ,  
ca l cu la t ed  t h a t  a t o t a l  of 1 2 , 7 0 0  s h o r t  t o n s  grad ing  0 . 3 5 2  
o z / t o n  go ld ,  across  a n  average w i d t h  of 4 3 . 4  c m ,  i s  ava i l ab le  I 

ounces of g o l d  make no  a l lowance f o r  ma te r i a l  e i t h e r  below t h e  
a d i t  o r  w i t h i n  a n  e x t e n s i o n  of t h e  v e i n  beyond t h e  a d i t .  

between t h e  a d i t  a n d  t h e  su r f ace .  The gross  t o t a l  of 4 , 4 7 4  I 



PART D 

1. 
DISCUSSION O F  GEOCHEMISTRY RESULTS 

P r e v i o u s  Work 

P r e v i o u s  s o i l  g e o c h e m i c a l  work by G . A .  N o e l  ( r e f .  1) on  t h e  

n o r t h  t o  n o r t h w e s t  

a n o m a l i e s  j u s t  n o r t h  of Hawk Creek  and  ea s t  o f  t h e  
HAWK 1 claim i n d i c a t e d  t h e  p r e s e n c e  of small  
t r e n d i n g  gold 
eas t  canyon .  

Cominco ' s  r e s u l t s  on t h e  HAWK claims are  p r e s e n t e d  in 
F i g u r e  4 .  on t h e  HAWK 1 claim s o u t h  of H a w k  Creek  
are  s p o t t y ,  b u t  t r e n d  n o r t h - s o u t h  a n d  w a r r a n t  f u r t h e r  
i n v e s t i g a t i o n .  anomalous  area i n  t h e  HAWK 2 c l a im,  and 

a l s o  w i t h i n  t h e  R e d  Dog g r o u p ,  i s  c e r t a i n l y  wor thy  of f u r t h e r  

The f i n d i n g s  

A l a r g e  

e x p l o r a t i o n .  

2 .  1987 Results 

The 1 9 8 7  p rogram p e r f o r m e d  by S h a n g r i - L a  M i n e r a l s  Ltd. i s  
d e s c r i b e d  i n  t h e  s u r v e y  s p e c i f i c a t i o n s .  The s o i l  r e s u l t s  a r e  

p r e s e n t e d  i n  p r o f i l e  form on g r i d  maps i n  F i g u r e s  5 t h r o u g h  8 ,  

f o r  gold, s i l v e r ,  a r s e n i c  a n d  c o p p e r ,  r e s p e c t i v e l y .  O v e r a l l ,  
t h e  east  side of t h e  g r i d  shows many areas of anomalous  gold  

c o n t e n t  , some o f  wh ich  co r re l a t e  a p p r o x i m a t e l y  w i t h  Noel ' s 

f i n d i n g s .  S i m p l e  s t a t i s t i c a l  m a n i p u l a t i o n  f o r  se lected e l e m e n t s  
p roduced  t h e  f o l l o w i n g  r e s u l t s :  

ELEMENT 
Copper 
Z inc  
S i l v e r  
A r s e n i c  
Antimony 
Gold 

HAWK SOIL GEOCHXM STATISTICS (ALL IN PPM EXCEPT AU ( P P B )  

M I N  

3 8 . 0  
0.1 
4 . 0  
2 . 0  
1.0 

2 7 . 0  
MAX 

6 5 5 . 0  
1 . 5  

6 4 4 . 0  
3 6 . 0  

9 1 0 . 0  

1082.0 
MEAN 
1 1 0 . 5  
1 8 4 . 7  

0 . 4  
5 7 . 4  

3 . 7  
4 0 . 6  

STD DEV 
1 0 2 . 3  
1 0 2 . 4  

0 . 3  
7 0 . 6  

3 . 6  
9 4 . 6  

M E D I A N  
8 4 . 0  

1 5 7  . O  
0 . 4  

2.0 
13.0 

3 8 . 0  

TOTAL NUMBER OF SAMPLES = 182 
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The small s a m p l e  p o p u l a t i o n  l i m i t s  t h e  r e l e v a n c e  of t h e s e  
calculations a n d  t h e y  s h o u l d  t h e r e f o r e  be u s e d  a s  a g u i d e  o n l y .  

By p l o t t i n g  t h e  r e s u l t s  i n  p r o f i l e  c o i n c i d e n t  gold and  a r s e n i c  
p e a k s ,  which may r e p r e s e n t  b u r i e d  v e i n s ,  c a n  be more c l o s e l y  
related t o  g e o p h y s i c a l  r e s p o n s e s .  Gold a n d  a r s e n i c  have  b e e n  
p l o t t e d  w i t h  t o  I P  p s e u d o s e c t i o n s  ( F i g .  12a & 1 3 )  t o  b e t t e r  
i l l u s t r a t e  t h i s .  

G e n e r a l l y ,  t h e  gold a n d  a r s e n i c  v a l u e s  cor re la te  v e r y  w e l l ,  
w h i l e  s i l v e r  and  gold do n o t .  One anomaly  n e a r  2 0 0 E  on l i n e  112N 
s'hows good c o r r e l a t i o n  be tween  e l e m e n t s ,  a n d  a l s o  h i g h  g o l d  

v a l u e s .  T h i s  region also e x h i b i t s  anomalous  g e o p h y s i c a l  
c h a r a c t e r i s t i c s  a n d  i s  w o r t h y  of f u r t h e r  s t u d y .  

I 

I ' .  

1 5  

i 
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i 
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PART E DISCUSSION OF GEOPHYSICAL RESULTS 
1. Survey Objectives 

Three different geophysical methods were used to assist in 
the exploration for gold-bearing mineralization. Cominco ' s 
experience with magnetic measurements and the VLF-EM method 
indicated that these techniques could help locate mineralized 
zones of interest. The VLF-EM method was able to locate faults 
and gouge zones in the Northeal claims which contain high gold 
concentrations (0.35 oz/ton over 6 m, 0.96 oz/ton over 5.8 m). 
In this survey the Shootback EM meth'od was tested, which also 
detects conductive bodies. 

Previously outlined magnetic anomalies were related to a 
variety of features. Most are relate'd to variation in magnetite 
concentration due to intrusive activity or alteration of volcanic 
rock. One magnetic high response is on strike with a monzonite 
dyke that is an integral part of gold mineralization on Northcal 
ground just west of the Hawk 2 claim. 

The Induced Polarization and Resistivity method was also 
used because of its suitability in locating zones of disseminated 
or massive sulphides as well as conductivity. Additional 
information provided by resistivity calculations would assist in 
mapping geological facies and in the interpretation of anomalies 
observed in chargeability . 

2 .  Electromagnetic Method: Crone Shootback EM Survey 

The data measured by the Shootback method is presented as 

profiles for the vertical and horizontal l oop  portions 
respectively, in Figure 9a and 9b. Overall, there are no strong 
responses visible, and only the vertical loop orientation shows 

any structure. These anomalies are of very small amplitude, 
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i n d e e d  t h e y  a r e  j u s t  above  t h e  n o i s e  l e v e l  f o r  t h e  i n s t r u m e n t .  
T h e  a n o m a l i e s  do n o t  c l e a r l y  c o r r e l a t e  w i t h  r e s i s t i v i t y  
i n f o r m a t i o n  from t h e  I n d u c e d  P o l a r i z a t i o n  s u r v e y ,  a n d  w e  c o n c l u d e  

t h a t  t h e r e  a r e  no  c o n d u c t o r s  m a s s i v e  enough ,  o r  no  r e s i s t i v i t y  
c o n t r a s t s  g r e a t  enough on  t h i s  g r i d  t o  p r o v o k e  a r e s p o n s e  f r o m  
t h i s  i n s t r u m e n t .  It w a s  n o t  p o s s i b l e .  t o  o b t a i n  a s i g n a t u r e  
r e s p o n s e  o v e r  t h e  l a rges t  v e i n  on t h e  p r o p e r t y  b e c a u s e  o f  t h e  
s t e e p  t o p o g r a p h y .  

3 .  M a g n e t i c  S u r v e y  

T h e  r e s u l t s  of t h e  g r o u n d  magne tomete r  s u r v e y  a r e  p r e s e n t e d  

as p r o f i l e s  i n  F i g u r e  1 0 .  M a g n e t i c  da t a  was t a k e n  o v e r  g r i d  
l i n e s ,  and  a l s o  a l o n g  s e c t i o n s  of t h e  r o a d  of t h e  main  

canyon creek.  T h e s e  l a t t e r  measu remen t s  w e r e  m a d e  i n  areas  of 

v i s i b l e  outcrop i n  o rde r  t o  p r o v i d e  a t i e  be tween geo log ica l  
i n f o r m a t i o n  and  g e o p h y s i c a l  m e a s u r e m e n t s .  

a n d  p a r t  

The m a g n e t i c  r e s p o n s e  i n  a n d  n e a r  t h e  c r e e k s ,  i n c l u d i n g  Hawk 

c r e e k ,  e x h i b i t s  s h a r p l y  d e f i n e d  l o w  v a l u e s .  T h i s  c o r r e l a t i o n  
s u g g e s t s  t h a t  m a g n e t i t e  w a s  e i t h e r  removed o r  a l t e r e d  i n  t h e  
c r e e k  a r e a s ,  o r  t h a t  d i a m a g n e t i c '  r o c k s  a re  p r e s e n t .  E i t h e r  
p o s s i b i l i t y  i s  c o n s i s t e n t  w i t h  t h e  e x p e c t a t i o n  t h a t  t h e  creeks 
a re  a s s o c i a t e d  w i t h  f a u l t s  t r e n d i n g  n o r t h - n o r t h w e s t .  

The  o n l y  o t h e r  f e a t u r e  of i n t e r e s t  i s  a 200-300 gamma h i g h  

anomaly on l i n e  112N near s t a t i o n  2 2 5 3 .  The s h a p e  o f  t h i s  
anomaly i n d i c a t e s  t h e  e x i s t e n c e  of a r e l a t i v e l y  s h a l l o w  body 
( d e p t h  <= 1 5  metres) d i p p i n g  s t e e p l y  t o  t h e  w e s t .  The m a g n e t i c  
h i g h  w a s  t raced on  t h e  g r o u n d  for 25 metres n o r t h  and  s o u t h  of 
l i n e  1 1 2  and  t h e  s t r e n g t h  of t h e  anomaly  w a s  found  t o  d i m i n i s h  
r a p i d l y ,  i m p l y i n g  t h a t  t h e  body i s  smal l ,  o r  t h a t  i t  p l u n g e s  
s t e e p l y .  T h e  t r e n d  w a s  d e t e r m i n e d ,  w i t h i n  a few d e g r e e s ,  t o  be 

n o r t h / s o u t h .  An anomaly  of t h i s  s i z e  c o u l d  be c a u s e d  by a 
moderate c o n c e n t r a t i o n  of m a g n e t i t e  o r  a f a i r l y  s t r o n g  
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concentration of pyrrhotite. Since t h i s  magnetic anomaly 
coincides with a chargeability anomaly in the Induced 
Polarization data, the latter explanation is favored. NO rock 
samples were taken from this area, but s o i l  geochemistry 
indicates high gold values at the same location. This anomaly 
will be discussed in the next section. 

Several station spacings were used in this survey, from 8 
to 25 metres. The rather shallow nature of the exploration 
targets and of other geological features which also create 
anomalies suggest that a fine sampling be used in any subsequent 
work. Stations at 12.5 metre intervals seem adequate for 
reconnaissance; 5 metre measurements may be required in follow up 
work. 

4 .  Induced Polarization Survey 

i 
I 

The I . P .  Survey data is presented in pseudo-section form in 
Figures 12 and 13. For each line the magnetic and gold  
geochemistry profiles have been plotted at the same level. This 
presentation greatly facilitates an integrated interpretation of 
the survey results. 
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L i n e  112N 

4 7 5 E :  

-Y ' ' 

325E: 

, 

I 

I 

200E: 

2 2 5 E  : 

A moderate chargeability high, associated 
with a small magnetic low near the creek 
indicate the possible existence of a fault at 
this location. The'chargeability high may be 
due to an increase in pyrite concentration, 
but this zone does not appear to be 
mineralized with gold. 

A slight chargeability high is associated 
with a gold anomaly. This zone is worthy of 
further investigation. 

A definite chargeability high correlates well 
with a magnetic high and gold, arsenic, 
silver and copper geochemical anomalies. The 

and correlation between magnetic 
chargeability responses indicate the likely 
presence of a body of pyrrhotite. Because of 
the associated geochemical anomalies, this 
area is of interest. Detailed geological 
work and trenching are recommended. 

The geochemical anomaly at 2 2 5 E  is in the 
canyon, and may be related to nearby sources 
such as the one at 200E, especially since 
there are no associated geophysical ' 

indicators. Nevertheless, its proximity to 
the magnetic body makes it an interesting 
anomaly to follow up. 

lOOE to 125E: This area seems to be a contact between a 
zone of moderately high chargeability to the 
east with a zone of high chargeability to the 
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The remainder of the line to the west is characterized by 
high background chargeability, due to the pervasive dissemination 
of pyrite. The pyrite is often distributed in interconnected 
fracture planes which results in overall high chargeability and 
low resistivity. 

Line 25N 
425E : 

3 7 5 E :  

I 

west. The band of high resistivity suggests 
there may also be a dyke at this contact. 
Detailed geology in this area is warranted 
because of the smaller geochemical anomalies 
in this region. There is an area of exposed 
rock in the nearby canyon and on the roadcut 
which would facilitate such study. 

250E: 

The geochemical anomaly here may be a result of 
its proximity to the creek, but the line shows no 
such response. The o n l y  geophysical response tied 
to this anomaly may be a small magnetic high at 
400E. 

A moderately high chargeability zone is flanked by 
geochemical anomalies, but no relationship is 
clearly established. 

The resistivity low is not tied to a chargeability 
high, and therefore is probably not related to 
sulphide concentration. It is likely related to a 
fault, which also may have been responsible for 
the formation of the creek. This relationship is 
less evident on line 112N because of the proximity 
of the magnetic body. 

2 0  
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1 7 5 E :  A geochemical anomaly is associated with a region 
of complicated but higher chargeability, and 
flanked by two small magnetic spikes. These may 
be manifestations of the body detected on line 
112N at 200E. which was found to trend 
North/South. 

120E The high resistivity region represents a contact 
between two regions of different chargeability and 
resistivity, and possibly includes a layer of high 
resistivity in between. 

7 5 E :  This region is characterized by high (and complex) 
chargeability and lower resistivity. This may 
imply a greater concentration of s u l p h i d e s .  

The geochemical anomalies to the west are up slope from the 
creek, and warrant investigation. 

The western part of line 25N is overall very chargeable, 
again indicating the presence of large amounts of disseminated 

sulphides. The lack of gold geochemical anomalies makes this 
part of the grid less interesting economically, but the complex , 

nature of the I.P. data  exemplifies the difficulties in using 1 
I 

geophysics to prospect this area. 
I 

Figure 12b shows a small section of line 25N which was re- I I 

resolution of the rapidly changing geological features. The 1 i 

measured using a 12.5 metre separation pole-dipole array. It is I 

clear that this density of measurements is appropriate for 1 

resistive zone at 125W is well defined, and the chargeability 
pseudo-section is smoother. 



PART F CONCLUSIONS AND RECOMMENDATIONS 

The complexity of the geology and the high degree of 
sulphide dissemination mask the geophysical responses of vein 
type gold deposits on the HAWK 1 claim. Confidence in the 
interpretation of anomalies is greatly enhanced by an integrated 

the HAWK 1 property the combined use of s o i l  geochemistry, ground 
magnetometer and Induced Polarization at a station spacing of 
12.5 metres is a suitable combination of exploration tools. 
Many areas of interest have been outlined and are recommended for 
further work. 

I 

I 
I 

8 data set, combining several different techniques. In the case of 

The results obtained on the east side of the 1987 grid (HAWK 
1 claim, north of- Hawk Creek) indicated the presence of gold 
bearing rocks. The recommended program f o r  the HAWK 1 claim 
includes detailed geological and geochemical mapping of known 

anomalous zones by blast trenching and sampling. In addition, 
exploration should be extended further east because there is no 
indication that the anomalous zone surveyed this year terminates 
at the east end of the grid; indeed there are two single point 
geochemical anomalies discovered by Cominco along the road .  

The area south of Hawk Creek should be surveyed with a more 
detailed grid then that used by Cominco, in order to better 
define the geochemical anomalies known to exist there, again 
using soil geochemistry, magnetometer and induced polarization. 

\ 
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PART G ESTIMATED COST O F  PROPOSED EXPLORATION PRbGRAM 

L i n e  C u t t i n g ,  22km @ $750/km 
I n d u c e d  P o l a r i z a t i o n ,  20km @ $1,50O/km 

Magnetometer  s u r v e y t  5km @ $200/km 
Soil s a m p l i n g  and  a n a l y s i s ,  

B l a s t i n g  and  Trenching, 1 0  d a y s  @ $i,OOO/day 
G e o l o g i c a l  s u p p o r t ,  2 1  days @ $4OO/day 
Rock s a m p l i n g ,  a l l o w  
Repor t  p r e p a r a t i o n  and  E n g i n e e r i n g ,  a l low 
C o n t i n g e n c i e s ,  a l low 

a l l o w a n c e  f o r  d e t a i l  

1 , 0 0 0  @ $20/sample  

T o t a l  

C o n t i n g e n t  on e n c o u r a g i n g  r e s u l t s  f rom 
e x p l o r a t i o n  p rogram,  a t h i r d  

$ 16 ,500  

3 0 , 0 0 0  

10 , 0 0 0  

1 ,000  

20,000 

10 , 0 0 0  

1 ,000  

9 ,000 

9 ,100 

8 400 

$115 ,.OOO 

t h e  proposed 

p h a s e  of e x p l o r a t i o n  would i n c l u d e  

equipment  t r e n c h i n g  of anomalous  zones, and p o s s i b l y  p r e l i m i n a r y  

diamond d r i l l i n g .  A l l o c a t i o n  f o r  a t h i r d  p h a s e  s h o u l d  be made 
a f t e r  t h e  proposed p rogram.  

S i g n e d  a t  Vancouver ,  B . C .  

4 
- ’ fl/’ 

p e r  Pe te r  K q z k o w s k i ,  M.Sc. 

2 3  

i 
c 
L 
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CERTIFICATE 

I ,  Frank  D i  S p i r i t o ,  of t h e  C i t y  of Vancouver  i n  t h e  
P r o v i n c e  of B r i t i s h  Columbia,  do h e r e b y  c e r t i f y :  

, 

I 

V I  1 

V I I )  

I am a C o n s u l t i n g  E n g i n e e r  r e s i d i n g  a t  1319 S h o r e p i n e  Walk, 
Vancouver ,  B r i t i s h  Columbia ,  V6H 3T7 f o r  t h e  f i r m  of 
Shangr i -La  M i n e r a l s  L i m i t e d  a t  #706-675  W .  H a s t i n g s  S t r e e t ,  
Vancouver ,  B r i t i s h  Columbia ,  V6B 1N2. 

I a m  a g r a d c a t e  of t h e  U n i v e r s i t y  of B r i t i s h  Columbia ( 1 9 7 4 )  
and h.old a Bachelor of A p p l i e d  S c i e n c e  i n  G e o l o g i c a l  
E n g i n e e r i n g .  

I a m  a r e g i s t e r e d  member, i n  good s t a n d i n g ,  of t h e  
A s s o c i a t i o n  of P r o f e s s i o n a l  E n g i n e e r s  of B r i t i s h  Columbia.  

S i n c e  g r a d u a t i o n ,  I have  been  i n v o l v e d  i n  numerous m i n e r a l  
e x p l o r a t i o n  programs t h r o u g h o u t  .Canada and  t h e  U n i t e d  
States  of America. 

This r e p o r t  i s  b a s e d  upon da ta  collected by a Shangr i -La  
Minerals L i m i t e d  crew from September  8 t o  O c t o b e r  8, 1 9 8 7 .  

I h o l d  no  d i r e c t  or i n d i r e c t  i n t e r e s t  i n  the p r o p e r t y  
d e s c r i b e d  h e r e i n ,  o r  t h e  s e c u r i t i e s  of Moongold Resources 
I n c . ,  n o r  do I e x p e c t  t o  r e c e i v e  a n y .  

T h i s  r e p o r t  may be u t i l i z e d  by Moongold Resources I n c .  for 
i n c l u s i o n  i F  a P r o s p e c t u s  o r  a S t a t e m e n t  of M a t e r i a l  Facts. 

C F. DISPIRIT0 R 
b 

s i g n e d  a t  Vancouver ,  B . C .  

2'2 December, 1 9 8 7  

I 



CERTIFICATE 

I ,  P e t e r  Kaczkowski,  of t h e  C i t y  of P o r t l a n d  i n  t h e  S t a t e  of 
i I 

Oregon,  i n  che  U n i t e d  S t a t e s  of America, do h e r e b y  c e r t i f y :  

I) I a m  2 Canadian  C i t i z e n  r e s i d i n g  a t  0 3 0 1  S . W .  Nebraska ,  1 

11) 

I 
I 

P o r t l a d ,  Oregon 97201, U.S.A. 

I a m  a C o n s u l t i n g  g e o p h y s i c i s t  w i t h  t h e  f i r m  of Shangr i -La  
M i n e r d s  L i m i t e d  a t  706-675 West H a s t i n g s  S t r e e t ,  Vancouver ,  
B . C . ,  V6B 1N2. 

I 
1 ' 

111) I am a g r a d u a t e  of t h e  U n i v e r s i t y  of Colorado i n  B o u l d e r ,  
Co lo rzdo ,  U.S.A., and h o l d  a a a c h e l o r  of S c i e n c e  ( 1 9 7 7 )  i n  
E l e c t r i c a l  E n g i n e e r i n g  degree f rom t h a t  i n s t i t u t i o n .  

IV) I a m  a g r a d u a t e  of t h e  C o l o r a d o ' S c h o o l  of Mines i n  Golden ,  
Co lo rzdo ,  U.S.A., and h o l d  a Master of S c i e n c e  ( 1 9 8 6 )  i n  
Geophysics  degree from t h a t  i n s t i t u t i o n .  

V) I a m  a m e m b e r  i n  good standing of t h e  E u r o p e a n  A s s o c i a t i o n  
of E x p l o r a t i o n  Geophysicists ( E A E G ) .  

V I )  I have worked a s  a g e o p h y s i c i s t  s i n c e  1 9 8 2  on numerous 
mine r21  e x p l o r a t i o n  p r o j e c t s  i n  Canada, t h e  U n i t e d  S t a t e s ,  
F r a n c e ,  S p a i n  and  P o r t u g a l .  

VI11 T h i s  r e p o r t  i s  based  upon t h e  f i e l d  work carr ied o u t  by t h i s  
a u t h o r  and  a Shangr i -La  b l i n e r a l s  L i m i t e d  c r e w  between 
September  2 5  and  October 8 ,  1 9 8 7 ,  a n d  upon t h e  p r e v i o u s l y  
reported work of o t h e r s  which  t h i s  a u t h o r  h a s  compiled and  
a p p r o r i a t e l y  r e f e r e n c e d .  

V I I I ) I  h o l d  no d i r e c t  n o r  i n d i r e c t  i n t e r e s t  i n  t h i s  p r o p e r t y ,  n o r  
i n  any  s e c u r i t i e s  of Moongold R e s o u r c e s  I n c . ,  n o r  i n  a n y  
assoc ia ted  cqmpanies ,  n o r  do I expect  t o  receive a n y .  

I 

I 

S i g n e d  a t  Vancouver ,  B . C .  

6% /L4LAj 
P e t e r  Kaczkowski,  B.Sc., M.Sc .  
2 0  November, 1 9 8 7  

I 



CERTIFICATE 

I ,  i d a r t i n  S t -P ie r r e ,  of t h e  C i t y  of Vancouver  i n  t h e  
P r o v i n c e  of B r i t i s h  Columbia ,  do h e r e b y  c e r t i f y :  

! 

I am i?. C o n s u l t i n g  G e o p h y s i c i s t  t o  t h e  f i r m  of  S h a n g r i - L a  
M i n e r a l  L i m i t e d  a t  706-675 West H a s t i n g s  S t r e e t ,  V a n c o u v e r ,  
B r i t i s h  Columbia,  V6B 1N2. 

I g r a d u a t e d  i n  1984 f r o m  McGill U n i v e r s i t y  i n  M o n t r e a l  w i t h  
a B.Sc. i n  Geophys ic s .  

I have been  i n v o l v e d  i n  ' numerous  m i n e r a l  e x p l o r a t i o n  
programs s i n c e  1 9 8 2 .  

The g e o p h y s i c a l  p o r t i o n  o f  t h i s  r e p o r t  i s  based upon 
f ie ldwork carried o u t  b y  m y s e l f  and  a c r e w  f rom S h a n g r i - L a  
M i n e r a l s  L i m i t e d  f o r  Moongold R e s o u r c e s  I n c .  f r o m  
September  25 t o  October 8 ,  1 9 8 7 .  

I have no direct o r  i n d i r e c t  i n t e r e s t  i n  the property, nor 
i n  any s e c u r i t i e s  of Moongold R e s o u r c e s  I n c . ,  o r  i n  a n y  
associated companies, n o r  do I e x p e c t  t o  receive a n y .  

T h i s  r epor t  may be  u t i l i z e d  by  Moongold R e s o u r c e s  I n c f o r  
i n c l u s i o n  i n  a P r o s p e c t u s  or S t a t e m e n t  of  Mater ia l  Facts. 

R e s p e c t f u l l y  s u b m i t t e d  a t  Vancouver ,  8 . C .  

L- 
M a r t i n  S t -P ie r r e ,  B . S c .  
22  December, 1987 



CERTIFICATE 

I ,  David C o f f i n ,  o f  t h e  C i t y  of Vancouver  i n  t h e  
P r o v i n c e  of B r i t i s h  Columbia,  do h e r e b y  c e r t i f y  t h a t :  

I) I a m  a c o n s u l t a n t  w i t h  t h e  f i r m  of Shangr i -La  M i n e r a l s  
L i m i t e d  a t  706-675  West H a s t i n g s  S t . ,  Vancouver ,  B.C., 
V6B 1N2. 

3 

, 
I 

! 
, I  

11) I at tended t h e  H a i l e y b u r y  School of Mines,  O n t a r i o ,  i n  
t h e  d e p a r t m e n t  of Mining  Techno logy ,  from 1975 t o  1 9 7 7 .  

I 

111) S i n c e  1974 I have  worked a t  a v a r i e t y  of jobs i n  t h e  
Canadian  m i n e r a l  e x p l o r a t i o n  f i e l d ,  i n c l u d i n g  r e g i o n a l  
and  d e t a i l e d  p r o s p e c t i n g ,  d e t a i l e d  geological  mapp ing ,  

c o r e  logging,  p r o p e r t y  management and  program deve lopmen t .  

I 

I 

I 
I I V )  T h i s  r e p o r t  i s  based upon f i e l d  work conducted by this 

author between September 25 and 28, 1 9 8 7  and a 
Shangr i -La  Minerals L i m i t e d  c r e w .  

I h o l d  no  d i r e c t  or i n d i r e c t  i n t e r e s t  i n  t h e  p r o p e r t y  or 
i n  t h e  s e c u r i t i e s  of Moongold Resources I n c . ,  n o r  do I 
e x p e c t  t o  r e c e i v e  a n y .  

T h i s  e v a l u a t i o n  r e p o r t  may be used  by Moongold R e s o u r c e s  
I n c .  for i n c l u s i o n  i n  a P r o s p e c t u s  o r  a S t a t e m e n t  of 
Mater ia l  Fac ts .  

V )  

VI) 
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I 

I I 

S u b m i t t e d  a t - V a n c o u v e r ,  B . C .  
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APPENDIX B 
ROCK SAMPLE DESCRIPTIONS 



ROCK S W L E  DESCRIPTIONS 
HAWK PROPZRTY 

HKK- 1 

HKK- 2 

HKK- 3 

HKK- 4 

HKK- 5 

HKK- 6 

HKK- 7 

HKK-8 

HKK-9 

HKK- 10 

HKK-11 

HKK-12 

HKK- 13 

HKK- 14 

Fine grained intermediate volcanic, previously 
disseminated with sulphides < 1 mm; and irregular 
fractures < . 3  m filled by quartz and sulphides (mostly 
pyrite). Heavily oxidized and rust stained. 

Quartz v e i n  with gray pockets of fine-grained pyrite 
and copper sulphides. Some blebs of pyrite up to 5 mm. 

Same as HKK-2. 

Grey-green clay gouge with re-crystallized pyrite. 
Some staining colour from yellow to brown. Values in 
Au, As, Ag and Cr are above background. 

Quartz vein zone,  quite heavily mineralized with 
s u l p h i d e s ,  often interconnected. Resembled 2 and 3 b u t  
with few massive pockets. Significant quartz veining. 

Similar to 1, but more siliceous, and with larger 
pyrite crystals (up to 3 mm). 

Quartz vein with massive fine grained 
shows 17% iron, all other elements at background. 
STR = 90° DIP = 4OoS. 

sulphides. Assay 

Medium grained felsic flow with few disseminated 
sulphides. Competent, greyish-green rock. 

L i k e  HKK-8 but finer grained and more heavily altered. 

Dacite tuff, competent, with disseminated pyrite. 

Same as HKK-10, with quartz pockets and sulphide 
stringers. 

Similar to HKK-IO, but feldspar altering to clay in 
gouge zone. Some quartz vein as well. 

Similar to HKK-12. 

Vein with quartz and pockets of massive sulphides. 
associated with felsic dyke. 

May 



! 

HK<-15 2 h y o l i t e  w i t h  small v e i n  as i n  HKK-7. 

KX-16 Dacite w i t h  b a n d i n g  - i n c l u d e s  smal l  v e i n  as  HKK-15. 

HKX-17 C o a r s e r  g r a i n e d  r h y o l i t e .  

HKK-18 R h y o l i t e ,  w i t h  u n w e a t h e r e d  p l a t y  p y r i t e  i n  f r a c t u r e s .  
Some c a l c i t e  a l o n g  f r a c t u r e s  as w e l l .  

F i r e  Assay 

m - 1 9  Gouge z o n e ,  c o n t a c t  be tween r h y o l i t e  and  i n t e r m e d i a t e  
v o l c a n i c  as i n  HKK-1.  

HKX-20 Vein 4 - Q u a r t z  v e i n  showing l i m o n i t i c  s t a i n i n g  w i t h  a 
ye l low-green  s t a i n  from ' a r s e n o p y r i t e .  Appears 
g r e e n i s h - g r e y  f rom a d i s t a n c e .  S u l p h i d e  p o c k e t s  w i t h  
p y r i t e ,  and a m i x  of o t h e r  sulphides (arsenopyrite, 
g a l e n a  a n d  some s p h a l e r i t e )  all h a v i n g  a d u l l  grey f i n e  
g r a i n e d  a p p e a r a n c e .  

HKK-21 Vein 3 - Q u a r t z  v e i n  w i t h  s u l p h i d e  p o c k e t s .  M i n e r a l s  
may be s l i g h t l y  c o a r s e r  t h a n  a v e r a g e .  

S t r i k e s  of g o l d  b e a r i n g  v e i n s  a r e  n o r t h - n o r t h w e s t .  S i m i l a r  
l o o k i n g  v e i n s  s t r i k i n g  n o r t h  do n o t  t e n d  t o  contain s i g n i f i c a n t  
g o l d  (see A n a l y t i c a l  R e s u l t s  APPENDIX D ) .  

i 
I 

I 
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APPENDIX C 

ANALYTICAL RESULTS 
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ACME A N A L Y T I C A L  L A B O R A T O R I E S  L T D .  D A T E  R E C E I V E D :  NOV 16 1967 
852 E. HASTINGS ST. VANCOUVER B.C.  V 6 A  1 R 6  
F H O N E ( 6 0 4 ) 2 5 3 - 3 1 5 8  F A X ( b 0 4 ) 2 5 3 - 1 7 1 6  D A T E  REPORT M A I L E D :  

ASSAY CERTIFICATE 

- SAHPLE TYPE: P u l p  

ASSAYER:  .... A&. DEAN TOYE, CERTIFIED B.C. ASSAYER 
c. 

S H A N G R I - L A  M I N E R A L S  F i l e  # 87-5301 R 

I 

. , . . .  



G E O C H E P I I C A L  A N A L Y S I S  CEf3TIF1:CATE 

ICP - ,500 6RAH SAMPLE IS DICESTED Y l l H  3fIL 3-1-2 HCL-HNJJ-H2O A T  9 5  D E i .  C f O R  ONE HOUR A N D  I S  DILUTED TO IO HL Y I T H  YATER. 
THIS LEACH IS PARTIAL FOR HM FE CA P LA C R  H6 EA T I  B Y AND L I n l T E D  FOR HA K AN0 AL. 
- SAHPLE TYPE: PI-6 SOIL P7-ROCK 

AU DETECTIOH L I H I T  BY ICP IS 3 PPH. 
AUI ANALYSIS DY AA ffiOH IO 6RAH SAHPLE, 

A S S A Y E K . d ) . d v ? .  .DEAN TOYE,  CERTIFIED B. C. ASSAYER DdTE RECEIVED: OCT 27 1987 DATE 

File SHANGRI-LA MINERALS 

PB 1N 
ppn ppn 

4 5  407 
23 161 
16 77 
I 4  I60 
65  247 

21 161 
47 345  
24 153 
21 I44 
23 I94 

I 4  151 
18 177 
30 259 
27 211 
25 253 

20 211 
20 293 
21 161 
16 224 
77 6 1 4  

43 489 
63 428 
21 148 
22 217 
22 21s 

I2 I65 

21 158 
15 145 
I5 151 

27 178 
22 155 
14 l l b  
20 204 
1 4  198 

I I  118 

21 187 

SA?;:LEI nil cu 
PfR PPH 

3 123 
4 9 1  
I IJ 

5 5  
5 I 4 1  

4 174 
6 139 
I 200 

4 84 

4 80 
5 62 
5 87 
4 98 
4 55 

1 I O 6  
5 63 
4 79 
S 116 
1 1 3  

4 55 
5 45 
4 50 
5 13s 
3 263 

6 82 
4 53 
7 62 
4 102 
4 131 

5 193 
3 88 
5 49 
6 36 
7 107 

b 51  
20 63 

6 178 

A 6  
PPtl 

.5 

. 2  

. I  

. 2  

. 7  

. I  

.I 

. I  

. 3  

.3 

. 2  
. 3  
. I  
.4 
.2 

.7 

.2 

.2  

. 3  

. 2  

. 3  
. I  
, I  
. 2  
. I  

.4 

. 2  

. 3  
* I  
* I  

. 3  

. I  

. I  
* I  
. I  

. I  

NI 
PPH 

30 
4 4  
9 

15 
24 

7b 
4 1  
99 
85 
37 

4 1  
38 
47 
82 
39 

54 
48 
31 
39 
b l  

38 
40 
SI 
77 

136 

14 
3s 
22 
34 
44 

42 
48 
21 
23 
67 

so 
72 

U 
PPH 

5 
5 
8 
5 
I 

5 
5 
5 
5 
5 

5 
9 
1 
5 
f 

S 
8 
5 
S 
6 

8 
5 
5 
5 
5 

7 
S 
6 
5 
5 

5 
7 
7 
5 
5 

5 
17 

AU 
PPH 

ND 
ND 
ND 
N D  
HD 

N D  
ND 
XD 
ND 
ND 

HD 
ND 
ND 
HD 
ND 

HD 
ND 
NO 
ND 
ND 

NO 
ID 
HD 
HD 
ND 

ND 
ND 
ND 
ND 
no 

NO 
HD 
ND 
ND 
ND 

N D  
8 

TH 
PFn 

b 
1 
5 
4 
I 

6 
4 
3 
3 
2 

2 
6 
3 
5 
5 

2 
6 
2 
I 
4 

6 
4 
3 
6 
4 

5 
5 
4 
3 
5 

5 
6 
5 
4 
5 

5 
40 

SR 
PPH 

71 
SI 
I 0  
20 
54 

78 
4 s  
44 
49 
48 

31 
40 
42 
36 
39 

38 
38 
A3 
I12 
53 

56 
45 
37 
SI 
75 

33 
20 
18 
37 
44 

46 
29 
15 
22 
24 

20 
53 

CD 
PPH 

5 
4 
3 
4 
3 

2 
6 
2 
2 
I 

2 
4 
3 
2 
3 

3 
4 
3 
4 
8 

6 
3 
3 
3 
3 

2 
2 
2 
3 
1 

3 
2 
2 
3 
2 

1 
19 

SB 
PPH 

2 
3 
2 
2 
9 

2 
9 

I I  
9 
4 

3 
3 
2 
5 
5 

16 
2 
2 
2 
5 

4 
3 
2 
8 
5 

4 
2 
3 
3 
4 

IO 
5 
4 
4 
8 

4 
10 

e 1  v CA P 
PPtl PPH z z 

LA 
PPH 

IS 
15 
1 1  
13 
20 

27 
21 

I4 
IO 

I I  
I I  
I! 
I4 
12 

I I  
11 
I I  
I 4  
IS 

13 
I ?  
I I  
19 
I9 

21 
1 4  
17 
25 
24 

21 
17 
9 
9 

17 

15 
40 

i a  

CR ti5 a A  T I  
PPH I ppn z 

B AL NA K 
PPI( 1 Z 1 

Y 
PPW 

1 
1 
2 
1 
I 

2 
1 
2 
1 
1 

I 
2 
2 
I 
I 

1 
1 
1 
1 
I 

2 
1 
I 
I 
I 

I 
I 
1 
2 
1 

I 
I 
I 
2 
1 

I 
I2 

Aut 
PPE 

14 
70 

1 
3 

26 

86 
81 

159 
149 
37 

33 
13 
26 

430 
10 

70 
161 
32 

8 
12 

14 
6 
1 

30 
IO 

20 
IO 
I I  
21 
11 

43  
29 
27 
I I  

I l l  

11 
49 

HWK’2OON 4OOY 
HYK 200H 587Y 
HYK 200N 1731 
H i k  ?JON 187.5E 
HliK 2031 200E ,, 

42 2401 7.87 4 0  
21 1297 11.89 37 

7 405 5.33 1 4  
12 740 6 .12  I 6  
27 IS91 7.91 45 

2 221 1.38 ,103 
2 1 1 7  . 6 1  ,000 
2 Ah .30 ,075 
2 91 .38  ,081 
2 III .77 ,111 

55 1.95 99 -37  
SS I.OA 109 . 2 5  
26 .2! 33 .50 
37 .35 94 .50 
4 1  1.31 I l l  .55 

b 3.65 , 03  .49 
6 2.68 .O( - 1 7  
2 3.23 .OA .07 
3 2.92 .05 .09 
2 3.56 .04 . ? b  

H Y K  200H 212.5E 
HYK ?301 225E 
HYK 2301 2 3 7 . X  
HYK 2OON 250E 
HYX ?OON 262.X 

29 1197 1.42 be 
50 2031 6.95 104 
68 1994 9.82 392 
37 1404 8.lA 217 
20 913 6.95 h J  

2 187 .93 ,118 
2 139 .80 ,097 
2 131 .S9 , 123  
2 107 .65 ,109 
2 1 4 1  .50 ,088 

I l l  2.44 113 .36 
57 1.02 125 .24 
53 1.02 75 .20 
54 .99 72 . I 4  
52  1.08 I21 .30 

4 3.46 .04 , I 7  
2 2.82 .03 . I 8  
3 2.99 .OS .IS 
2 2.64 .02 .IS 
2 3.09 . O I  ,1? 

HYK 200N 275E 
HYK 200N 287.5E 
HUK 200N 3OOt 
HYK ?OON 312E 
HYK 200H 3251 

22 973 6 . 1 9  32 
20 992 1.70 38 
21 911 7.33 70 
20 113 7.40 138 
I7 859 1.64 47 

2 125 . 4 3  ,077 
2 107 .4b .OR8 
2 140 ,54 ,099 
2 129 .37 .Ob1 
2 105 .59 .071 

54 1.00 62 .?8 
49 .77 18 .47 
59 1.23 69 . I 1  
82 1.45 12 .39 
52 .74 49 .50 

2 2.88 .03 , I 4  
5 3.70 .Ob  .IO 
2 3.50 .OS . l b  
3 4.62 .04 .I4 
I 3.40 .Ob .09 

HYK 200H 337E 
HYK 200N 3SOE 
HYK 200N 562E 
HYK 2OOd 375E 
HYK 200N 412E 

15 723 7.35 I39 
21 156 1.07 4 4  
31 1670 5.8s 49 
38 2451 3.68 30 
2 1  I224 6.61 57 

3 155 .39 ,071 
2 124 .48  ,085 
2 76 .70 ,129 
2 108 1.77 ,138 
2 116 .72 ,087 

17 1.42 I 6  .IO 
66 1.12 48 ,SO 
44 .70 I l l  .25 
47 ,PI I91 .I5 
S3 1.01 I36 ,35 

2 3.35 .03 . I 7  
2 3.32 .os *I7 
3 2.46 .05 + I 3  
I 2.14 .OI ,27 
2 uo .04 .20 

HUK 200H 425E 
HYK 2OOH 437E 
HYK 200H 4501 
HYX 2 O O N  462E 
HYK 2OON 475f 

26 I904 4 .45  20 
I8 785 6.S4 13 
18 945 6.20 I5 
37 1841 7.10 34 
55 2191 7.25 SO 

2 I05  .86 ,087 
2 112 .69 ,012 
2 105 .s2 ,002 
2 168 .54 ,117 
2 159 1.58 ,137 

44 .95 171 . 4 4  
67 1.03 136 ,48 
82 1.30 71 .34 
91 2.35 261 .33 

120 2 . 4 1  179 .25 

5 3.78 .05 .I4 

6 3.68 .04 . I I  
8 3.92 .03 .6b 
3 3.46 .03 .7J 

2 3.38 .05 . 12  

HYK 1 1 2 N  0111 
HYK II2N 025E 
HYK l l 2 N  0371 
HYX 1129 050E 
HYK II?N 062E 

19 I079 6.40 47 
17 581 6.01 42 
13 1159 6.48 38 
25 997 5.25 34 
20 964 6.07 98 

2 98 .47 ,090 
2 08 -26 ,074 
2 106 -25 .071 
2 8 9  , I4  .OB8 
2 119 .53 ,102 

4 1  .68 109 .40 
35 .65 72 ,39 
35 . 4 4  90 .40 
36 .65 92 .21 
49 1.13 135 .25 

? 3.Sh .04 .09 
2 3.86 .04 .01 
5 2.63 .04 .07 
2 2.73 .03 .08 
5 2.64 .03 . I 6  

HWK I l 2 H  0751 
HYK I IZN IOOE 
HYK l I ? N  112E 
HYK 112N 125E 
HWK I121 1J7E 

29 1106 7,34 131 
23 1007 6.5% 72 
12 SO8 5.60 45 
I 6  809 6.68 55 
27 1172 8.83 I22 

2 132 .54 .I06 

2 85 ,24 .Ob2 
2 116 .35 ,008 
2 121 .26 .095 

2 108 .J,B .OBI 
42 1.12 102 .20 
4 4  - 8 1  122 . 3 3  
33 ,118 68 .37 
39 .68 69  .39 
5! 1.20 140 ,28 

4 2.79 .03 . I 3  
3 5.40 .03  .IO 
2 3.65 .OS .IO 
2 2.86 .03 . I I  
2 3.55 .02 .IO 

HYK IIZY l5OE 
STD C / W S  

15 b 4 B  5.97 44 
29 1063 4,22 40 

18 -53 70 . 4 1  
64 .E8 I80 .09 

2 3.28 .04 .00 
33 1.93 .Ob . I 4  4 1  131 6.9 



SAHPlE I HO CU PB ZH A6 HI CO HH FE AS 
PPH PFH PPtl PPI( PPH PPH PPH PPH I PPH 

HYK IIZN 162E 2 73 21 170  .4 49 17 577 5.52 39 
HWK I13 17:E ' 2 89  12 110 .S 45 17 129 4 . 9 1  37 
HYK II?N 187E 5 S O  I9 IS6 , 4  30 14 900 3.87 23 

HYK II2H 2 1 2  2 I18  18 128 .8 73 20 690 3.97 93 
HYK iiin 2 0 0 ~  5 5 4  18 237 .7  37 20  759 6.52 .  43 

HWK 112H 12SE 3 82 17 164 , 4  55 18 776 5.42 60 
HWK 112N 2S7E 5 I96 33 196 .8  62 29 1003 7.72 278 
HYK I I ; H  250E 6 200 43 252 1.5 79  32 1109 8.32 144 
HWK Il2H 2b2E 4 47 16 198 . 7  25 I5 I081 4.92 33 
HYK 112H 27% 3 159 17 154 , I  32 15 1054 4.30 32 

HWK I I Z H  z e 7 ~  4 55 1 5  189 1 . 3  29 I S  89s $.io so 
HYK 112N SOOE 4 66 26 209 .6 39 I6 760 5.02 56 
HYK IIZH 312E ' 1 7b 32 326 . 7  54 25 1418 1.11 101 
HYK 112N 325E '' 1 77 31 363 .6 68 25  854 6.36 125 
HWK 112H 337E 

HYK 112H 35OE 
HWK 112W 3b2f 
HYK I12H 175E 
HYK ll2N 387E 
HYK I12N 4OOE 

HYK 112H 412E 
HYK I12H 425E 
HYK 112H 432E 
HYK 112H 450E 
HWK IIZH 462E 

HWK 111H 475E 
\INK 112H 4871 
HYK 112H 500E 
HYK 02511 lb2E 
HYK 025H 27SE 

HYK 0 2 3  287E 
HYK 0 2 3  SOOE 
HYK 02SM 3 l2E  
HYK 025N 3 2 X  
HYK 025R 337f 

HYK 025N J50E 
S T D  C I A U - S  

5 I26 4 6  6J3 . 3  86 40 1893 0.11 18b 

3 59  b2 655 . 4  42 22 1205 6.12 48 
4 63 73 370  .6 . 45  I8 921 b.S l  36 
4 S3 31 198 . 4  39 12 562 3.73 SO 
3 64 55 312 .b 45 I6 913 3.32 21 
4 47 26 279 .5 3 7  I 4  899 5.30 17 

4 51 35 286 $ 2  44 I 7  750 3.42 52 
4 38 17 135 . 7  26 IO 349 4.87 10 
4 65 I9 252 .5 52 20 964 3,hb 21 
4 6 1  20 I 7 1  .5 43 19 802 5 .27  I9 
5 225 40 353 . 3  90 39 2189 1.67 47 

4 !8 17 71 , 5  33 b 384 S.18 1 4  
4 100 42 265 . J  9J SI I4hS. 3.77 34 
4 110 I9 217 .6 57 26 I898 1.93 19 
4 175 I9 181 . 2  137 32 IS02 b.48 87 
4 05 22 195 .5  49 17 940 5.25 40 

1 99 28 153 , 2  47 18 794 1.91 75 
4 81 SO 191 .5 69 18 SO2 3.44 89 
4 101 2 1  167 , 4  4 3  23 951  5.39 50 
S I01 I O  IS9 .5  35 18 1038 ! . S I  SO 
6 bh 21 162 , 4  32 10 627 3.47 39 

u AU 
PPtl PPH 

7 HD 
5 ND 
5 HD 
3 ND 

*5 HD 

S ND 
5 HD 
5 ND 
5 ND 
3 WD 

5 H I  
5 ND 

3 WD 
S HD 

5 ND 
3 ND 
3 ND 
5 NO 
5 NO 

5 ND 
5 HD 
3 NQ 
5 HD 
5 HD 

5 no 
S HD 
5 KO 
5 HD 
3 HD 

S HD 
S I D  
5 HD 
5 ND 
5 HD 

S NO 

5 no 

rn SR 
PPH PPtl 

8 28 
6 27 
I 28 
5 29 
3 53 

6 42 
I 39 
3 57 
I 35 
I 39 

2 31 
3 40 
2 38 
5 43 
2 70 

I 38 
I 27 
I 25  
4 35 
4 22 

5 65 
3 32 
3 4b 
3 40 
4 60 

3 20 
3 b 5  

6 92 
3 4 4  

3 42 
5 39 
4 so 
3 40 
3 40 

I 34 

3 e6 

CD 
w n  

I 
1 
I 
I 
I 

1 
I 
I 
I 
1 

2 
I 
3 
1 
I 

5 
2 
2 
1 
I 

1 
I 
2 
I 
I 

2 
I 
I 
2 
I 

I 
I 
I 
I 
I 

I 

su 
ppn 

1 
2 
2 
2 
2 

3 
2 
3 
2 
2 

1 
1 
2 
3 
IO 

2 
1 
2 
2 
2 

2 
2 
2 
2 
2 

2 
1 
1 
2 
2 

2 
2 
2 
2 
2 

1 

81 V CA P 1A CR H6 8A TI 
PPH P P ~  I I PPH PPH z ppn I 

2 77 .38  ,090 ?2 31 .73 139 '28 
1 71 .38 ,088 24 30 .69  150 .2? 
1 96 .32 ,092 I2 38 .55 101 . 4 1  
2 97  .S I  , 117  14 38 .59 109 .42 
5 126 -74 ,108 13 103 2.13 78 .?S 

I 91 .45 , 0 7 8  23 46 1.04 230 .20 
3 138 . ( I  ,149 I8 68 1.29 71 .20 
5 1 4 1  . 37  ,118 18 11 1.36 70 .I7 
1 95 $ 4 5  ,104 9 32 ,b2 129 .22 
2 96 .55 ,093 I2 38 .82 130 .I5 

2 99  . 4 5  .06b IO 39 ,bb 101 ,fb 
2 103 .51 ,059 11 39 .91 83 .22 
2 112  .3b ,072 13 56 .90 76 .26 
2 110 -40 ,080 I3 59 1 . 1 1  63 .12 
3 159 .64 ,082  I 1  79 1.67 131 .ZJ 

2 112 ,44 ,080 I2 57 . 99  68 .43 
2 I21 .Sb ,055 IO SO 1 . 0 9  71 .35 
2 L I E  .29 ,039 IO SI .96 73 . 3 7  
2 96 .49 ,070 I1 46 ,93 49 .33 
2 07 - 2 7  ,068 I1 47 ,75 47 .S8 

1 98 ,88 , 0 7 1  IO 4 6  .92 72 ,39 
1 75  .40 ,074 I4 30 .60 4 b  .37 
2 105 . I7  , 072  8 69 1.23 64 ,29 
2 106 .57  ,091 8 S O  1.03 130 . 2 1  
2 179 .85 ,120 13 I13  2.56 204 .I5 

2 7 3  .23 ,108 1 4  47 .31 38 , S I  
1 126 .PI , 1 1 1  11 87  1.74 172 , I 8  
1 IO6 1.31 ,108 9 56 1.01 250 .I4 

1 95 . b 4  , 096  I4 52 ,91 95 .25 
2 115 . 9 8  ,106 27 .I05 1.80 89 e23 

2 108 ,S3 .OB9 IS S7 1.18 77 .2l 
2 I23 .46 ,055 13 72 1.50 17 .27 
2 118 ,64 ,101 IS 52 1.26 90 ,20 
2 91 '71 , 095  3 1  I6 ,76 155 . I 9  
2 107 .6O ,054 I I  4 1  .71 110 .23 

2 97  .50 ,074 I2 36 .85 102 . I 7  

- -  
B AL HA K 

PPH I I I 

3 3 . 7 0  .03 .09 
3 3.78 .Ol .!I 
2 2.73  .OS .IO 
4 3.63 .03 .IO 
4 1.71 .05 .20 

2 3.74 .os .IS 
3 2.61 -01 - 1 6  
2 1 -52  .01 . I 3  
3 1.95 .04 . I 4  
2 1.61 .02 .IS 

2 2.28 .03 .OB 
5 1.64 .02 .I5 
3 2.61 ,02 .I2 
2 3.99 .04 . I 1  
2 3.25 .02 . I 9  

2 3 . b 3  .05 .I2 
5 3.72 .03 . I 3  
3 2 .86  .03 . I 1  
2 3 .61  .03 .I5 
2 3.37 .os .oe 

2 3.37 .04 . I S  
2 3 . 7 8  '04 .09 
3 3.28 -01 . I 3  
7 3.51 .OS .I7 
S 4.15 $01 . 3 3  

2 3.52 .01 .08 
4 2-91 .O? . J J  
S 1,s .01 .j9 
b 3.28 .OJ . 4 8  
4 2.92 ,03 . I b  

4 2.22 .01 .21 
3 3.78 .04 .SO 
2 2.38 .04 .2I 
I l . E 4  .03 .I5 
I 1.99 .OS . ? I  

2 1.72 .02 .10 

Y Aut 
PPH PPE 

I 75 
I 13 
1 1  
I 17 
I 350 

I 20 
I 1 1 4  
I 550 
I 74 
1 21 

I 8  
I 40 
1 34 
I 25 
I 910 

I 50 
1 1  
I 1  
I I 1  
1 1  

I 23 
1 1  
1 1  
I 1  
I I8 

I I  
I I 2  
I J  
I 20 
I S  

1 4J 
I 180 

I 15 
I I21 

I a7 

I 21 



b 
, 

L *  

SAnPLEl 

HNK 02511 3621 
HVK 0234 5 7 X  
HYK O X N  3871 
HYK 02% 4OOE 
HWK O25H 4121 ' 

HUK 0 2 3  {!:E 
HWK 0 2 3  432E 
HYK 025N WE 
HYI: 025N 4h?E 
HYK b75H 47SE 

HYK 025N 4871 
HYK 02% 500E 
H L2tOON l+OOY 
H L2*00# Ot75W 
H L24OrlH 0*50Y 

H L2tOOH 0+25Y 
H L2bOON O t O O Y  
H L2+OllN 0t2SE 
H 12tOOH 0t50E 
H 11t12H StOOW 

H L1+12H 4t87V 
H LIt12H 4t15W 
H Lltl2N 4462Y 
H Lltl2N 4 t S O W  
H LItI2H 4137Y 

H Lltl2N I r 2 5 Y  
H L1+12W 4t12Y 
H Lltl2N 4tOOY 
H 1ItI2N St87Y 
H II*I2N 3 + ? 5 Y  

H Ll*I:N l+OOW 
STD C/AU-S 

i 

no cu 
ppn ppn 

J 4 h  
I 45 
3 32 
5 59 
3 76 

5 9b 
5 66 
2 I14 
4 100 
4 19 

4 78 
3 75 

IO 77 
1 61 

5 47 
7 57 
6 59 
b 50 
8 123 

5 78 
4 45 
6 116 
5 90 
3 49 

6 55 
7 I34 
5 92 
5 58 

10 154 

8 131 
1 132 

11 206 
S Sb 

10 102 

1 s2 
20 62 

I 4 104 

L 

PB ZH 
ppn ppn 

IO 104 
8 83 
6 39 

I ?  77 
19 I61 

19 123 
12 83 
13 62 
16 2 4 1  
I2 171 

I1  l e 8  
13 162 

17 170 
7 105 

h 1 4 1  
1 2  131 
2 I76 

11 124 
I2 129 

1 92 

6 129 
2 137 
5 142 

4 125 
10 141 
5 94 
4 102 
5 162 

5 119 
6 I33 
2 150 
2 100 
8 I27 

9 97 
J5 IS2 

52 218 

2 eo 

16 
PPW 

.2 

. 4  

. I  
. 3  
. 8  

. 2  

. 5  
I .  1 

. 3  
.6 

.2 

.5 

. 3  
.6 
. 3  

* I  
. 3  
. I  
.2  
. I  

. 2  

. I  
,2 
# I  
. I  

. I  

. 3  

. I  

. I  
, I  

. 2  
.2  
.2 
. I  
.2 

. I  
1.6 

HI 
PPH 

I9 
I h  
1 4  
26 
60 

53 
I 6  
22 
47 
40 

35 
3s 
31 
17 
I 4  

24 
23 
36 
26 
26 

24 
I2 
27 
37 
28 

26 
32 
17 
23 
37 

20 
23 
33 
16 
18 

16 
71 

CO HH FE AS 
PPW PPW I PPH 

10 1103 4.45 17 
9 962 4 . 6 3  20 
5 362 4-45 4 
a 1255 5.17 . 1 4  
I9 1307 5.24 

15 810 4 . 9 6  
7 440 4 . 9 1  
5 170 5.17 

I4 1959 4.63 
I 4  1142 4.9; 

16 I122 1.79 
IS 1177 4.82  
23 1014 5.92 
13 867 b.39 
12 e51 5.38 

I5 1024 5.67 

23 1085 6.09 

I2 601 5.96 

12 sa8 4.48 

I I  4a5 4.08 

16 701 s.80 

1 4  788 5 . ~ 0  
IO 405 ( , O b  

19 707 5.86 
I5 646 5.53 

12 602 6.04 
18 684 6.04 
I !  531 1.95 
13 698 5.08 
22 841 1.10 

I5 847 6,08 
13 591 S.?2 
23 766 1.82 
I I  531 4.46 
1 3  ea3 6.03 

I 461 4.92 
29 1058 4.0s 

38 

13 
30 
16 
26 
30 

3 1  
29 

124 
39 
31 

15 
21 
17 
43 
26 

10 
I 1  

I2 
8 

15 
42 
20 
10 
23 

I0 
16 
21 

8 
I b  

7 
42 

28 

U 
vn 

5 
5 
f 
S 
f 

5 
5 
5 
S 
5 

5 
5 
5 
5 
5 

5 
S 
5 
5 
5 

5 
9 
5 
5 
5 

5 
S 
5 
5 
5 

5 
5 
6 
5 
5 

3 

AU 
ppn 

Hb 
HD 
ND 
ND 
ND 

NO 
ND 
HD 
ND 
ND 

no 
WD 
ND 
WD 
ND 

ND 
NO 
HD 
ND 
HD 

ND 
WD 
ND 
WD 
HO 

ND 
ND 
WD 
HD 
HD 

HD 
WD 
HD 
WD 
HD 

HD 

TH 
PPH 

4 
3 
I 
3 
3 

3 
3 
3 
2 
3 

4 
3 
5 
4 
3 

4 
6 
9 
5 
S 

10 
5 
5 
7 
7 

0 
5 
5 
5 
6 

5 
h 
9 
I 
3 

2 

SR 
ppn 

13 
28 

36 
4 5  

12 
I 1  
8 

h4 
17 

3J 
28 
40 
I6 
26 

21 
24 
18 
18 
25 

I! 
13 
2s 
2s 
15 

I8 
24 
16 
I 3  
26 

2s 
23 
23 
18 
1 4  

I S  
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L II 

CD 
PPI( 

1 
I 
I 
I 
I 

I 
1 
I 
I 
1 

I 
1 
I 
I 
1 

I 
I 
1 
I 
1 

I 
I 
I 
I 
I 

I 
I 
I 
I 
I 

1 
I 
I 
I 
1 

I 

SB 
PPI( 

2 
2 
2 
2 
4 

2 
3 
2 
2 
4 

I 
6 
8 
3 
2 

2 
2 
5 
2 
3 

2 
2 
3 
3 
2 

2 
5 
2 
2 
1 

4 
5 
3 
2 
S 

1 

81  
ppn 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

2 
2 
2 
1 
2 

2 
2 
2 
2 
3 

2 
2 
3 
2 
2 

1 

v CR P 
PPH I I 

h9 .IS ,098 
67 .?9 .I96 
64 . 21  ,173 
83 . I 8  ,096 

100 .46 ,118 

96 . ; 5  , 419  

65 .09 , 3 1 4  
94 1.07 ,115 
88 .22 , 1 6 1  

e6 .I( ,403 

88 . 4 8  .094 
88 . j 6  ,099 
I18 .SI ,104 
87 .I7 ,094 
73 .34 ,104 

6 9  .30 ,128 
89 .30 ,094 
84 .2S ,161  
80 .21 ,078 
81 .30 ,106 

02 . I 7  ,092 

92 .3S ,113 
75 .33 ,107 
64 .21 .099 

48 . l a  ,051 

82 *35  ,120 

64  .25 ,080 
66 .20 ,086 

1 1 4  0 5 3  ,153 

a7 JO ,098 

92 .31 .08b 
83 .IO ,095 
95 . .33 .llb 
57 ,24 , 076  
e4 .M ,124 

70 . I 8  ,086 
16 8 40 53 1 7  16 20 61 .SO ,092 

LA 
ppn 

16 
9 

IO 
10 
I 1  

12 
9 

I4 
24 
21 

26 
24 
20 
18 
13 

19 
21 
28 
I5 
i a  

39 
II 
IS 
28 
I5 

21 
22 
19 
18 
17 

22 
18 
34 
I4 
16 

13 
40 

L i ' -bag€-'  

CR ti6 BR TI B AL NA k' Y AUt 
PPH I PPW I PPI! I I I PPH PP! 

26 .37 58 .!J S 3.21 .03 .IO I I 
27 .31 40 . I 8  S 2.19 .02 ,09 1 1 
34 .23 38 .28 2 2.98 .02 .04 I 1 
4 1  .28 40 - 3 5  2 1.93 . 0 3  .Os 1 b 
78 1.01 103 . 1 7  4 2.88 .01 . I (  I 4 6  

68 . 9 7  S b  .I5 5 2.45 .02 .IS I 183 
32 ,25 54 .I9 3 1.51 .02 .IO 2 7 
3 4  .O? 49 . I 8  2 1.46 .01 .06 1 1 
31 .71 203 .lo 3 2.15 - 0 2  . 1 6  1 b 
38 .62 123 . I 3  4 1.89 .02 - 1 7  2 I 

31  .64 115 . I 6  b 2.08 .OJ . I 3  I 72 
35 .6l 125 . I 6  1 2.33 .02 . I 4  I 29 
38 1.06 I19 .20 3 2.19 .03 . I 6  1 220 
30 .30 76 $37 4 3.57 .05 .Oh I I1 
25 .35 89 .32 2 3.4s .os .07 1 5 

29 .39 96 .37 4 4 . 9 4  .Of .Oh I IO 
38 .3b 63 -57 3 3.60 .OS .09 1 I I  
35 .55 131 .51 2 6.79 .04 .Ob 1 9 
35 .IS Bb . 4 4  2 4 . 4 1  .OS .Oh I 12 
31 ,55 78 ,I1 2 4.50 .05 .07 I 4 

34 . 4 2  41 .56 2 4.20 .Ob .05 1 I 
14 .2? 4 1  .36 2 3.91 .09 .08 I 1 
35 .70 85 .36 2 3.29 ,04 .08 I 43 
31 .SB 102 .43 4 5.68 .04 .OI I 3 
27 .39 eo , I I  2 ~ 9 1  .os ,os I 4 

31 .42 72 s 6  3 4.41 .a5 .os 2 I 
34 .64 77 . 4 1  2 4.47 .04 .Oh 1 I 
25 .37 63 .40 2 3$f -06 .07 I 5 
.27 .10 63 .42 2 4 . 4 1  .04 -01 I 1 
38 1.08 84 .3B 4 4.03 .OS .Oh I 5 

32 .52 63 ,39 3 3.64 .05 .Oh I 3 
S2 ,52 80 .43 2 4.19 .Oh .06 I 33 
29 .76 128 .36 6 5.70 .04 .OB I I 
I9 .29 66 .IO 2 4.09 .07 .Ob I I 
29 .29 71 . 4 2  2 2 .55  . O I  .01 I I5 

JO . 2 6  82 , 3 8  2 5.00 .05 .05 I I 
6 2  .e9 181 .09 34 1.94 .Oh $ 1 4  12 49 
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Y 

a u k < -  ' ...1 Fat- - I 

Pe I N  
PPH PPH 

6 136 
1 116 
8 109 
1 166 
5 103 

e 1 4 1  
8 129 

I 4  IS3 
I 4  140 
I 1  80 

I1 IS0 

l e  13s 
1 7 4  
4 12; 

19 i e s  

5 208 
IO 148 
9 124 

20 148 
e 11 

12 153 
E 198 
3 148 
6 199 
9 109 

16 309 

L 

no cu 
ppn ppn 

IO 68 
I 1  17s 
8 I l l  
19 420 
10 44 

I5 220 
8 93 

16 61 
1 s3 
7 34 

4 91 
15 319 
13 371 

e 4 4  
e 4 ?  

b 92 
e 50 
6 43 
1 68 
5 27 

1 61 
1 49 
6 51 
5 11 
20 1082 

10 400 
IS 305 
1 116 
1 107 
6 81 

b 108 
E I05 
15 133 
4 101 
6 104 

IO 326 

SAMPLE1 A6 
ppn 

. 3  

. 3  
0 4  

.2 
* I  

.2 

.2 

. 6  

. 3  

.4 

.2 

. I  

. 6  

. 4  

.2 

.4 

. 3  

. 3  
, 4  
. 4  

* 4  
. 3  
. 6  
.6 

1.3 

1.2 

NI 
PPn 

I9 
16 
I1  
45 
15 

is 
20 
23 
21 
13 

14 
Sb 
29 
12 
II 

40 
22 
19 
23 
9 

25 
26 
26 
39 
33 

60 
42 
$7 
49 
36 

36 
30 
33 
36 
3s 

b2 

CD nN FE 
PPH PPH I 

AS 
ppn 

22 
15 
I 1  
31 
15 

56 
50 
23 
3s 
I5 

39 
134 
I10 
33 
31  

53 
34 
24 
55 
I3  

49 
29 
24 
65 

6 

41 
33 
26 
IS 
15 

22 
26 
31 
19 
21 

100 

U 
ppn 

6 
5 
5 
5 

, 5  

5 
5 
5 
5 
5 

S 
5 
5 
5 
5 

5 
5 
5 
5 
5 

5 
5 
6 
5 
5 

5 
S 
5 
5 
5 

5 
5 
S 
5 
5 

5 

AU 
P PH 

ND 
HD 
HD 
ND 
HD 

ND 
ND 
ND 
N D  
HD 

ND 
WD 
ND 
MD 
ND 

HD 
ND 
M D  
ND 
ND 

ND 
MD 
ND 
ND 
N D  

ND 
ND 
ND 
HD 
ND 

ND 
ND 
ND 
WD 
HD 

WD 

TH 
ppn 

1 
4 
4 
5 
4 

3 
4 
4 
3 
3 

S 
b 
5 
6 
4 

5 
5 
4 
3 
4 

S 
5 
6 
7 
5 

5 
5 
6 
1 
4 

8 
6 
5 
6 
7 

7 

SR 
ppn 

16 
26 
16 
56 
IS 

26 
19 
za 
i a  
14 

31 
15 
65  
I 1  
2s 

I 6  
18 
I ?  
I6 
I4 

Ill 
20 
17 
26 
31 

42 
36 
33 
33 
23 

55 
34 
59 
26 
44 

46 

CD 
PPI( 

I 
I 
I 
I 
I 

I 
I 
I 
2 
I 

I 
I 
I 
I 
I 

S 
2 
1 
I 
I 

I 
1 
I 
2 
4 

4 
I 
1 
I 
I 

I 
I 
I 
1 
I 

I 

S! 
PPH 

? 
4 
2 
4 
? 

S 
2 
2 
2 
2 

S 
5 
9 
2 
2 

2 
2 
2 
2 
2 

2 
2 
2 
2 
1 

36 
10 
2 
2 
2 

2 
2 
2 
2 
2 

I 4  

81 V CA P 
PPR ppn I I 

LA 
ppn 

16 
I6 
17 
25 
16 

IS 
I9 
23 
9 
IO 

16 
4 1  
23 
10 
I 1  

I9 
13 
15 
16 
1 1  

20 
20 
20 
SO 
I9 

39 
22 
23 
21 
IS 

34 
21 
35 
25 
29 

40 

B AL NA K 
P P H  I I 1 

Y 
PPU 

I 
I 
I 
I 
I 

? 
I 
I 
I 
I 

I 
I 
I 
1 
I 

I 
2 
I 
I 
1 

I 
I 
1 
I 
I 

1 
I 
I 
I 
I 

I 
1 
1 
I 
I 

I 

AU I 
PPe 

z 
i 
i 

17 
1 

36 
2 
1 

31 
3 

e 
6 1  
17 

1 
1 

6 
E 
2 
12 

4 

16 
9 
1 
16 
33 

Sa 
34 
15 

6 
1 

6 
7 
13 
2 

11 

21 
c.l 

H LI+I?N i+ElY 
H Lltl2N 2tl5Y ' 

H 11+12N 2tSOH 
H Ll412H 24621 

H Lltl2N 2t37Y 

IS bl4 6.57 
1 391 5.26 

10 691 4.93 
13 602 5.48 
e 56s s .41 

2 91 .!I .IO1 
2 81  .36 ,092 
2 11 .21 .017 
2 94 1.44 ,107 
2 16 .24 ,080 

31 .46 60 .5( 
2a ,so 4 1  . 34  
21 .33  59 .37 
30 .98 45 .:I 
26 .29 50 . 4 4  

2 4 .13  .04 . O S  
2 3.?4 .01 .os 
3 3.53 .os .os 
5 2 .16  .04 .06 
3 3.56 .04 .95 

I5 137 6.91 
I 3  100 5.50 
13 1666 4.94 
e 425 5.51 
6 366 4.91 

4 126 .49 ,160 

1 74 .64 .064 
1 106 .2s ,072 
1 12 .20 .072 

i a i  -26 . o n  
31 1.01 I24 .26 
2 9  .46 51 .39  
26 . 4 4  66 - 3 1  
35 .58 15 .2S 
28 .31 62 .39 

2 3.56 .02 .Cl 
2 3.60 .01 .Ob 
4 3 .03 - 0 3  .06 
? 2.45 .02 .Ob 
I 2.17 -04 .oa 

I I20 .SI , 1 1 8  
2 137 .69 ,136 
I I46 . 7 9  , 1 4 8  
1 11 . I 4  ,066 
2 60 .34 ,145 

11 1.07 109 .24 
39 1.15 I20 .21 
43 1.24 151 .28 
26 .20 39 .43 
21 .24 76 .I1 

2 2.14 .OJ .I6 
2 2.47 .03 . I 3  
5 2.19 .I)( .20 

10 3.66 '06 .Ob 
2 3.04 .04 .08 

I9 931 5.30 

24 664 1.59 
1 286 5.51 
B 690 5.79 

28 1063. 7-60 

H LltllH ItOOY 
H L1t12N 041.5W 
H LIt12H 047% 
H L1412N O+b?.SY 
H LI+IZH O t S O Y  

15 801 5.64 
I2 B 4 5  6.33 
10 690 S.10 
16 1659 5,SI  
8 152 4 . 1 4  

I 9s .ZI ,098 
2 93 .22 .I22 
2 79 .I9 .I12 
2 112 .20 ,085 
2 45 .25 -07s 

34 .SE 192 . S I  
3s .43 110 .41 
30 .53 14 .29 
33 .59 81 .23 
I7 .22 15 . 34  

3 3.60 .04 .07 

4 3.23 .OS - 0 1  

2 3.59 .06 .01 

2 3.38 .04 .ob 

2 2.25 .os .oa 

10 .60 E4 .40 
32 .54 91 .43 
3! .46 74 .46 
36 .19 121 .33  
2a 3.78 2 0  -20 

2 3.16 .01 . 1 0  
2 4.09 .04 .I2 
4 3.62 .OS .08 
2 1.68 ,03 - 0 7  
2 2,13 .01 .os 

H LItl2N 0+3?.5W 
H 1 1 4 1 2 ~  O+XY 
H L1+12M Ot12.5Y 
H LltIZH O + O O Y  
H LO42SH 2tlSY 

IO 613 b . 4 2  
I 4  865 S.95 
13 647 5.71 
16 125 5.91 
51 1206 15.71 

2 IIS .2S .006 
2 E6 .3S ,013 
2 64 ,21 ,062 
2 92 .S9 ,095 
2 245 1.15 ,165 

H L0*2SN 2t62W 
H 10+25H ?+SOU 
H L0+?5H 2+37Y 
H 10t25H 2 t X Y  
H LOtZSH 2tl;W 

4 1  1942 15.21 
31 1191 10.26 
17 e53 5.83 
I9 665 6 . 1 8  
16 BO2 5.91 

2 I06 -93 ,163 
2 1 4 4  .65 , I 6 b  
2 83 , :9  ,101 
2 69 .43 ,098 
t 81 -36 ,110 

10 3.25 37 .OS 
76 1.93 71 .29 
5 4  .94 85 . 3 6  
40 .96 93 .16 
11 .ia 07  ,]a 

6 2.39 .01 . I 8  
2 2.16 .04 .I7 
2 25 .06 . 1 1  
3 2.10 .OS .05 
2 2.6~ .04 ,os 

9 I 1 3  ' .I 
10 132 .5 
e IZ8 * I  

1 1  130 . I  

2 18 .66 , I O S  
2 86 .5B ,099 
1 96 1 . 1 4  . l O S  
2 eo . I O  ,101 
2 18 ,61 ,102 

33 .92 1 4 1  .35 
34 -17 89 .36 
32 ,78 101 .j? 
31 .81 142 .33 
31  .a5 121 .3b 

2 1.94 ,06 . I 4  
3 2.65 .05  . 0 9  
3 2.51 ,os . l o  
2 2.84 .04 .09 
2 2.20 .05 .I2 

H LOt25H 2tOOY 
H 10t25H 1+87Y 
H LOt2SN I t l 5 Y  
H L025H I+bZW 
H LOt25N 1 4 S O Y  

I5 845 5 . 5 9  
I 4  101 5.12 
16 998 5 - 5 4  
17 131 5.80 
16 863 5.54 

2 141 .e1 .I09 2 3.00 ,os .10  H L9tlSN 1 4 3 7 Y  

STD CIAU-S 
IS 190 .6 

40 61 .66 180 .09 34 1.93 .06 .I4 IS J L  20 61 38 I31 7 .1  11 29 lO4E 4.03 40 I9 52 18 11 20 63 .50 ,089 



1 I 

SAHFLE I 

H L0+25H I+!SU 
H LOtZSN l+liH 
H 10+25N I + O O Y  
H L O t X N  0 + 8 7 Y  
H LOt2:H 0 4 1 S Y  

H 19+!5H 0 4 6 3  

H LOt25H O t S O Y  
H lO+l:N 0+37Y 
H L042SH O42:Y 
H 10+25H Ot l2H 

H L0+25H O t O O Y  

H 10+2SH O+liE 
H LOt25N 0t25E 

H LOt25N 0150E 
H LO415H 0+37€ 

H 1 0 t 2 5 N  O462E 
H L0+25H 0+75E 
H 10+25H 0+87E 
H l O t 2 5 H  1tOOE 
H LOt25H 1+12E 

H LOt2SN 1t2SE 
H L0+25H 1 + 3 7 E  
H LOt25N I t5OE 
H L0425N I t b Z E  
H LO+Z5N 1+75E 

H i o t m  i+ax 
H LOt25N 2tOOE 
H L0425H 2 t l 2 E  
H LOt25N 2t25E 
H L0425N 2+37E 

H L0+2SN PSOE 
3251 000 
3001 025Y 
SOON 000 
300N 025E 

2751 BL 
S T D  C/AU-S 

L_ 

HO CU 
PPH PPH 

, I6  329 
l j  87 

1 35 

9 48 

1 34 
5 59 

5 103 
6 115 

8 i z a  

a 95 

4 3a 

, 4 51 
4 57 

s 77 
5 231 

4 157 
4 126 
4 60 
4 192 
4 9 1  

3 195 
7 184 
6 258 
1 291 
3 161 

4 90 
2 I20 
3 154 
4 169 
2 141 

2 I 1 2  
7 93 
1 61 
1 60 
7 19 

4 ai 
18 6 2  

P8 I N  A 6  
PPH PPH PPH 

23 182 . a  
15 1 1 1  . 5  
12 55  * 4  
13 240 .b 
I9 12s . 6  

15 100 . I  
I7 153 .2 
11 165 , E  
15 133 . 4  
IO i e s  . i  

I6  82 . 3  
I1  I57 . 4  
I5 156 1.0 
I6 145 . 3  
16 222 .4 

27 197 . b  
20 I94 .9 
I1 112 . I  
29 181 . 6  
23 207 . b  

210 533 .R 

39 399 .b 
48 479 1 . 1  
24 230 .5 

32 232 .a 

12 147 .4 
27 I94 ' .I 
26 111 . S  
24 221 . 5  
26 192 , l  

16 110 . I  
17 98 .5 
0 129 .2 

1 4  I 1 4  , 5  
12 14s .e 

18 146 . 6  
42 132 7.5 

NI 
PPH 

42 
23 

b 
33 
I 4  

15 
22 
24 
23 
33 

IS 
26 
18 
21 
10 

44 
40 
10 
43  
32 

63 
33 
45 
51  
65 

35 
I S  
28 
65 
62 

26 

25 
18 
24 

25 
71 

i a  

CO HN fE 
FPH PPn I 

33 1076 B.49 
IO 561 9 . 2 5  
s 421 4.95 

I b  660 1 . 4 6  . 
8 802 b,07 

IO 639 6.68 
13 953 5.4l 

9 639 4.90 . 

1 1  1419 5.44 

IO e71 5,09 . 

9 556 4.89 
I 4  814 S.66 
10 1064 5.34 
II 913 5.66 
SO 1125 8.39 

24 1343 7.79 
16 697 7.12 
11 623 6.Y 

I9 161 6.40 
25 e iz  1.11 

29 I296 6.58 
38 153k 6.64 
31 1908 1.47 

27 1310 6.20 
33 1027 8.07 

15 671 4.57 
I1 924 5.51 
10 I022 5.34 
26 1326 6.34 
22 989 5.96 

I9 845 5.11 
I9 1407 6.61 
IS lOS6 S.56 
13 763 6.07 
I9  1344 6 .46  

I2 646 6.08 
29 I054 4.05 

AS 
PPH 

a2 
60 
12 
10 
21 

! I  
SO 
46 
33 
59 

sa 

e4 
4 4  

42 
122 

21 1 
140 
14 
I90 
64 

131 
172 
IS! 
259 
130 

12 
62 
7s 

105 
81 

18 
50 
21 
23 
31 

39 
4 1  

U 
P PH 

5 
5 
5 
6 
J 

7 
5 
5 
6 
5 

I4 
5 
5 
5 
5 

5 
5 
5 
5 
5 

5 
S 
5 
5 
5 

5 
5 
5 
5 
5 

5 
5 
5 
5 
5 

5 
18 

AU 
P PH 

ND 
NO 
NO 
HD 
ND 

HD 
K3 
ND 
N3 
ND 

HD 
WD 
ND 
ND 
ND 

ND 
ND 
ND 
)ID 
WD 

wo 
N D  
HD 
ND 
ND 

HD 
ND 
ND 
ND 
ND 

ND 
ND 
KD 
WD 
ND 

ND 
a 

r H  
PFH 

1 3  
9 
3 
7 
3 

6 
4 
4 
4 
4 

7 
5 
2 
3 
6 

3 
3 
4 
1 
6 

1 
6 
S 
6 
4 

4 
3 
5 
5 
I 

5 
2 
I 
4 
2 

2 
40 

SR 
PPH 

31 
21 
1 2  
20 
22 

1 1  
37 
4 4  

43  

23 
18 
27 
26 
3 2  

47 
37 
I S  
Sl 
28 

50 
4 1  
39 
5 6  
6 3  

56 
57 
4 1  
64 
66 

29 
52 
31 
18 
23 

SI 
52 

38 

CD 
PPH 

1 
I 
I 
I 
I 

I 
1 
I 
I 
1 

1 
1 
I 
1 
1 

1 
I 
I 
I 
I 

2 
1 
I 
3 
I 

I 
1 
I 
I 
1 .  

I 
I 
I 
2 
I 

1 
18 

se 
ppn 

7 
3 
2 
4 
2 

2 
2 
5 
2 
2 

3 
2 
3 
2  
I2 

I4 
9 
3 
J 
2 

9 
4 

14  
10 

4 

3 
2  
5  
2 
2 

2 
2 
4 
2 
3 

2 
I6 

el v CA P 
ppn PPH 1 I 

3 128 .56 . I 2 2  
b 110 - 5 4  , 2 6 3  

2 I 1 4  .I7 ,141 
3 106 .25 ,078 

2 69 . 2 0  .oao 

z 93 .16 ,082 

2 74 .a7 ,103 
2 82 .69 ,089 

2 61 . 7 9  ,088 
2 77 .95 ,094 

2 60 .42 ,059 
2 76 .25 ,087 
2 86 . 4 S  . O M  
2 87 .42 ,092 
3 IIS . 4 2  ,110 

S 138 .bo , 1 2 2  
2 132 .SO ,112 
2 95  .20 .066 
5 117 .55 , 1 1 4  
2 I10 .42 ,086 

2 117 .74 ,121 
2 101 . I 9  ,112 
2 112 -85  ,116  
2 112 1.35 ,110 
3 121 .91 .12a 

2 80 .91 ,110 

S 101 .69 ,116 

2 128 1.00 ,101 

s 128 .79 ,102 

s 126 .a8 ,119 

3 I19 .I1 ,Ob1 
2 81 .64 ,090 
2 71 . I 6  ,096 
2 79 .I9 ,078 
2 84 .29 . I O 6  

2 99 .35 .069 
20 b l  - 5 0  ,091 

LA 
PPH 

39 
13 
IO 
15 
I 1  

1 1  
'23 
4 1  
32 
33 

i a  
I9 
15 
15 
27 

IS 
IS 
14 
22 
I 3  

26 
42 
51 
35 
25 

40 
IS 
21 
26 
24 

22 
13 
10 
18 
1 4  

IO 
40 

I 

CR l i 6  
PPH 1 

3a 1.19 
45 .63 
27 ,I6 
40 .9b 
37 .2a 

39  . 3 3  
28 .4i 
26 . 4 3  
2 5  .27 
32 .3a 

32 .3b 
31 .44 
31 . 39  
57 .60 
45 1.06 

48 1.19 
41 1 .10  
40 .A3 
4 1  1.09 
4 1  .eo 

54 1.31 
40 .75 
I6 1.20 
38 1.14 
50 1.33 

37 .83 
60 1.45 
35 .e8 

. 5 7  1.46 
60 1.48 

37 -97 
2 4  ,31 
29 .I4 
27 .28 
30 .35 

32 .73 
61 .89 

I 

BA T I  
PFH I 

101 .33 
51 .45 

100 .35 
64 .52 

47 .lo 
85 -40 
7 2  .29 
61 .32 

( e  .u 

eo .sa 

e8 A I  
40 . 5 5  

90 .36 
91 . 3 3  
74 .21 

9 1  . I S  
a2 .20 
62 .33 

1 1 s  .28 
91 .57 

110 . .26 
I l l  .33 
92 .27 

168 .21 
120 ,22  

110 , I 4  
I l l  .21 

86 .24 
155 .23 
l b l  .24 

101 .21 
68 ,31 
17 . 4 1  
a2 .42 
a3 .zs 

iao .09 
100 , I 1  

B AL MA K 
PPH I I I 

6 3 . 1 6  .03 . I 1  
2 4.06 . 0 2  -05 
3 2 .62  -04 . O S  
4 4,jO .02  ,Ob 
S 2 . 1 4  ,04 .OS 

3 3 , 4 3  .05 .Ob 
4 3.13 . O I  .05 
5 3,Ob .04 .Ob 
2 3.41 .04 . O I  
3 1.56 .04 .OS 

4 4.50 .Ob .OI 
4 3.95 .05 .Ob 
4 2 .50  .05 .Ob 
4 2.63 .04 .07 
2 3.45 .02 ,08 

3 2.72 .03 .oe 
2 3.05 .02 .07 
4 3.39 -04 .07 
4 2 .64 .04 .IO 
4 3.11 .OS .09 

4 2.79 -04 .49 
7 2.13 .04 . I 1  
I 2.99 -03 . I 3  
6 2 , l l  .OS . I 7  
2 2.18  .04 .23 

5 2.51 .os .I1  
0 2.50 .03 . 3 2  

3 2.62 .04 .22 
5 2.64 .05 , 21  

4 2,10 .os .IS 

3 2.46 -03 .07 

2 3.96 .OS .06 

2 2.78 .03 .09 

2 2.52 .04 .oa 

2 2.89 .05 ,07 

2 2.37 .02 .I4 
34 1.93 , O b  . I 3  

Y AUI 
PPI( PPI 

I 2 9  
2 1  

2 I 4  
I I I  

I B  

I !  
1 13 
1 4  
1 8  
I 9  

I I  
I 1 6  
I 102 
2 9  
2 63 

I 40 
I 31 
I 30 
1 29 
1 4  

I 50 
2 16 

3 148 
I 305 

1 4 6  

I 5 7  
I 51 
I 46 

I 51 
1 I2 
1 2  
I 9  
I 2  

I 4 a  

I 2a 

I a2 
12 51 



i 

SAMPLE1 ?IO CU PB 2H A6 HI CO MH FE AS U AU TH SA CD SB 81 V CA P LA CR H6 EA TI 8 A1 MA K Y AUI 
PPH PPH PPI( PPH PPH PPH PPH PPI! I PPI! PPH PPH PPH PPH PPH 'PFH PPH PPI! 1 I PPH PPI! I PPH I PPH 1 1 I PPM P P I  

2SON 81 ' 1  13 I A  I32 . S  29 I (  153 6.23 30 S ND S 4 1  I 2 2 81 .46 , 1 1 4  I2 30 .48 121 .36 2 1.22 .03 .08  2 36 
22SN 6'1 b 70 13 150 . I  29 I2 567 5.89 27 5 NO 1 22 I 3 2 78 .25 ,084 I2 2B .51 67 .SI 3 4.01 .02 .06 2 31 



L. L 

no cu 
ppn PPH 

9 3 1 3  
12 753 
2 514 
b 5 4 8  

29 243  

b 325 
93 533 
3 107 
7 310 
2 191 

1 1  262 
, I  5 I l l  

4 I41 
28 246 
I 1  301 

4 232 
3 184 
6 223 
6 326 
6 233 

L.u 

S A n P L E I  PB 
ppn 

5 
5 
6 

I4 
? 

2 
8 
2 
7 
3 

3 
2 
2 
4 
9 

5 
5 
IO 

2 
7 

1H A6 
ppn ppn 

31 * I  
43 .b 
23 .9 
74 1.1 
1 3  . s  

?O * 3  
20 1.0 
20 .2 
31 .5 
16 , 4  

23 .5 
II . 2  
25 . 4  
15 1.0 
59 .6 

37 . 3  
66 .I 
49 . 4  
92 , 6  

118 . 3  

NI 
ppn 

1 1  
16 
16 
64 

7 

6 
17 
b 
I9 
23 

30 
22 
16 
7 
26 

IS 
17 
IO 
25 
28 

5 

CO MH fE AS U AU TH SR CD, SB 91 V CA P LA 
PPH ppn I PFH ppn PPH PPH PPH FPK PPH PFH PFI~ x I PPH 

CR H6 EA TI 
PPM I PPI I 

8 A1 HA K Y Aut 
PPM X I I PPK PPB 

HKK- I 
HKK-2 
HKK-3 
HKK-4 ' 

HKK-S 

1 4  469 5.?8 I1 5 ND 7 21 I 4 2 128 ?.Ob .I9b 19 
23 577 10.29 7 5 HD 4 6 2  1 4 2 I12 1.01 , 2 1 6  I I  

1 1 4  159 18.61 . 6 5 ND 4 I4 3 2 1 1  I40 . ( I  ,135 8 
22 936 10.96 126 5 HD 4 61 2 24 2 167 2.39 ,209 7 
I I  232 5.30 9 S HD 4 35 1 6 2 l4l 1.00 , 1 9 5  I2 

I7 1.01 29 . ? 4  
1 4  2.11 17 .I9 
16 .54 7 .23 

248 1.52 9 .37 
21 .6b 47 .31 

9 1.97 .04 . O h  I 4 
5 2 . 6 5  . I 1  . 6 5  1 I5 
2 .72 .03 .IO I 3 6  
4 L I S  .07 1.60 I 64 
6 . 9 b  .04 . I8 2 IO 

HYX-6 
HKK-1 
H K K - 8  
HKK-9 
HKX-IO 

0 299 5 . 1 3  3 5 ND 3 27 I 2 2 1 6 3  ,E9 , 2 2 3  1 4  
6 3  110 Ib.78 1 4  9 ND 7 I4 3 2 7 54 . 30  . O b 7  I 4  

7 222 2.83 5 5 ND 1 1  36 I 2 2 59 .70 ,111 3J 
29 309 8.75 IO 5 h N D  5 44 2 2 2 I21 .69 . I d ?  13 
20 446 4.35 S S ND 4 78 I ? 2 105 1.29 . ? I O  I7 

I4 1.33 52 .IO 
10 .I9 5 .I5 

S ,55  47 .I7 
39 1.15 22 .26 
46 1.18 4 1  . 2 5  

2 1.31 . 05  .I9 I b 
2 .60 .02 .Ob I I I  
2 . 8 6  .05 .07 1 2 
2 1.52 .OB .25 1 I 
9 1.51 . I 1  . I 8  I 4 

HKK- I 1  
HKK-I2 
HKK-I3 
HKK-I4 
HLK-IS 

31 324 9.37 B S ND 4 35 I 2 3 117 .76 ,182 I4 

IS 269 7.30 3 5 ND b 46 1 2 2 124 .66 ,194 21 
11 297 7.05 5 5 NO 4 4 1  I 2 2 102 1.15 , 1 5 6  I 7  
28 635 7.61 9 5 NO 7 75 1 7 2 123 1.80 ,193 20 

30 le7 M I  9 5 HD 3 19 I 2 yo .a , 1 2 0  9 
S I  1.21 I9 .26 
48 .I5 32 .?E 
70 1.15 51 .IO 
IS .65 26 .2( 
iI 1.51 35 .28 

2 1.28 .05 . I 1  1 4 
2 .76 .OS .Ob I 3 
4 1.27 .Ol . ? I  I 6 
P 1.15 .Ob  .08 2 I I  

12 2.00 '07 .?O I 4 

HKK-16 
HKK-I7 
HKK- I8 
HKK-I9 
HKK-I9 TYPE 

17 179 5 .87  5 5 ND 5 37 1 2 z 108 1.85 ,187 18 
22 ado 4.57 63 s NO 6 39 I 2 2 io1 1.3s , 1 5 7  20 
I9 675 6.15 I 1  5 ND 5 5 4  I 2 2 151 2.41 ,212 I8 
25 991 6.Ii 34 5 NO 6 70 I 2 2 78 2.59 . I 6 3  33 
?O 1109 S.76 I9 5 ND 5 124 I ? 2 145 2.86 ,238 34 

9 S61 1.25 13041 S II I 7 56 2989 5 41 .I6 ,069 8 
3 53 8.40 42098J 5 10 2 10 21 99b 2b 23 .Ob ,032 1 

10 SbO 7.97 9024 5 2 3 137 28 337 2 I8 1.20 ,107 4 
29 1078 4.15 4 1  22 8 39 49 I8 I9 22 b l  ,49 ,091 39 

24 1.09 I9 .23 
33 1.08 26 .23  
IO 1.39 28 .30 
IS 1.10 67 .09 
30 2.46 99 . 25  

7 1.78 . 0 5  .IS I 2 
6 1.S7 .OJ .24 1 13 
5 1.75 .05 .25 2 b 

13 1.86 .OS .37 I I l b  
IO 2.74 . I 3  .48 I 34 

HKK-20 LONER 
HKK-20 UPPER 
HKK-21 
STO CIAU-R 

36 SI7 7422 6i24 8.0 I J  .72 I4  .03 
S . I 1  19 . O i  
4 .I2 10 .01 

61 .88 174 .09 

5 1.00 .01 .20 1 13220 
2 . 27  .01 .21  I 11110 
6 .36 .01 .22 1 3990 
35 1.91 .07 .I4 IS SI0 

45 986 2150 2110 b9.IJ 2 
3 271 378 3408 8.2 9 
I9 60 38 128 7.4 70 


