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GENERAL - ---- _ 

A cursory  examination was made of t h e  Tundra Explora t ion  Kugruk P r o j e c t  on 
June 22 and 2 3 ,  1971 by Cleland N. Conwell, Mining Engineer.  The purpose , 

of t h e  examination was t o  a p p r a i s e  t h e  apparent  minera l  p o t e n t i a l  of t h e  
d e p o s i t s ,  recommend p o s s i b l e  methods of f u t u r e  exp lo ra t ion  and t o  record  
t h e  work completed t o  d a t e .  

CONCLUSION 

.Mineral d e p o s i t s  of s i l v e r  bear ing  l ead  z inc  mine ra l s  a r e  p re sen t  n o r t h  and 
south  of t h e  Kugruk River .  The b e s t  pods i n  t h e  d e p o s i t  a r e  approximately 
two f e e t  wide and a r e  exposed both on t h e  s u r f a c e  and i n  t h e  top  s u r f a c e  
a r e a s  of t h e  tunne l .  P r i n c i p a l  su lph ide  minera ls  a r e  galena and s p h a l e r i t e .  
F i r s t  grade c l a s s  o r e  may con ta in  30 t o  35% combined l e a d  and z inc  wi th  23 
t o  30 ounces of s i l v e r  per  ton .  Second c l a s s  o r e  may con ta in  b e t t e r  than  
4 ounces of s i l v e r  per  ton.having a  combined l ead  z inc  a s say  of 1 0  percent .  



INTRODUCTION 

The fol lowing r e p o r t  covers  b r i e f l y  t h e  r e s u l t s  of a n  examination made a t  t h e  
Tundra Explora t ion  Kugruk P r o j e c t .  The mine, i t s  l o c a t i o n ,  f o l d  i n  l imestone,  
t h e  tunnel  and a e r i a l  view a r e  c l e a r l y  i l l u s t r a t e d  i n  f i g u r e s  1 through 5 and 
t h e  P l a t e  contained a t  t h e  r e a r  of t h i s  r e p o r t .  Also complete l abo ra to ry  . --.. .. a n a l y s i s  r e p o r t s  numbers 2658, 2660, and 2666 a r e  included.  

1 - 
I \ 

-/- -- 

I LOCATION I 

The d e p o s i t  i s  loca t ed  i n  t h e  Bendeleben quadrangle i n  t h e  no r the rn  p a r t  of 
t h e  Seward Peninsula ,  Fairhaven mining d i s t r i c t .  It i s  28 mi l e s  south  of 
Deering, Alaska, o r  22 mi l e s  south  of t h e  Kugruk Lagoon and about  114 of a  
m i l e  southwest of t h e  confluence of t h e  Kugruk River  and Independence Creek. 
F igure  1 shows t h e  l o c a t i o n  w i t h i n  t h e  S t a t e  of Alaska, and f i g u r e  2 t h e  
l o c a t i o n  on a  topographic map of t h e  l o c a l  a r e a .  

-_ 

TOPOGRAPHY - CLIMATE - ACCESSIBILITY 

The genera l  a r e a  i s  one of low smooth h i l l s  covered wi th  tundra .  There a r e  
ve ry  few t r e e s  even along t h e  r i v e r s .  The c l ima te  i s  a r c t i c  wi th  s eve re  
co ld  win te r s ,  temperatures  dropping a t  t imes t o  60' below zero .  There i s  a 
s h o r t  warm summer season wi th  temperatures  above 80°F. The mine i s  a c c e s s i b l e  
by a i r c r a f t .  A good a i r s t r i p  has  been cons t ruc ted  near  t h e  camp. The n e a r e s t  
sh ipping  po in t  would be  Dee r ing ,~Alaska  on Kotzebue Sound. Kotzebue Sound is  
sha l low and t h e  ocean f l o o r  d i p s  ve ry  gen t ly  from l and ,  so  m a t e r i a l  t r anspor t ed  
from t h i s  a r e a  has t o  be  l i g h t e r e d  t o  an  ocean going v e s s e l  i n  t h e  Sound. 

GEOLOGY 

Tundra covers  t h e  a r e a .  Rock outcrops  a r e  r a r e .  Bedrock has been exposed by 
t renching  and a  road has been c u t  on t h e  south  bank of t h e  Kugruk River  from 
Independence Creek t o  t h e  tunnel  and cont inues  about  240 f e e t  i n  a  southwest 

, d i r e c t i o n  from t h e  tunnel .  

There a r e  two dominant rock types ,  t h e  o l d e s t  rock i s  a whi te  quar tz -ch lor i te -  
mica s c h i s t .  The f o l i a t i o n  of t he  s c h i s t  i s  w e l l  developed i n t o  uniform bands 
which a r e  r e a d i l y  broken i n  t o  t h i n  p l a t e  l i k e  p i eces .  The second rock  type  
is  a b lue  l imestone.  This  l imestone i s  u s u a l l y  massive wi th  a  h ighly  developed 
f r a c t u r e  p a t t e r n .  I n  some a r e a s  such a s  a  f o l d  near  t h e  road c u t ,  t h e  bedding 
and fo ld ing  a r e . q u i t e  d i s t i n c t .  F igure  3 shows t h e  f o l d i n g  and a l s o  how t h e  
s c h i s t  has  been f a u l t e d  i n t o  t h e  l imestone.  

The dominant s t r u c t u r a l  f e a t u r e  shown i n  f i g u r e  4 i s  a  north-south t rending  
f a u l t .  The s c h i s t  on t h e  e a s t  i s  t h e  upthrown s i d e  of t h e  f a u l t .  The lime- 
s t o n e  wi th  s c h i s t  i n c l u s i o n s  i s  t h e  down thrown s i d e .  The mine ra l i za t ion  i s  
r e l a t e d  t o  t h i s  f a u l t .  The l a r g e s t  a r ea  of mine ra l i za t ion  appear t o  be 
a s soc i a t ed  a s  b recc i a t ed  a l t e r a t i o n  zone. This  a l t e r a t i o n  zone i s  exposed i n  
t h e  f i r s t  150 f e e t  of t h e  tunnel  and on t h e  s u r f a c e  then  s t o p s .  I ts disappear-  
ance is  poss ib ly  caused by a n  east-west f a u l t .  The tunne l  has  been timbered 
f o r  150 f e e t .  This  has  p a r t i a l l y  obscured t h e  w a l l  rock.  Reference f i g u r e  5. - 
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Bendeleben Quadrangle Map Showing Camp & Mine on Kugruk River 1 
Figure 2 1 



Figure  3 .  Fold I n  Limestone 

The orogeny and minera l  depos i t i on  t h a t  has  taken  p l ace  over t h e  y e a r s  may 
have been: 

1. Gent le  fo ld ing .  

2. Over thrus t  p re s su re  from t h e  e a s t  t h r u s t i n g  t h e  o l d e r  s c h i s t  
over t h e  l imestone.  

3 .  A near  v e r t i c d l  f a u l t  c u t t i n g  t h e  o v e r t h r u s t  p lane  and b r ing ing  
t h e  s c h i s t  a s  t h e  upthrown s i d e .  

4 .  Unequal compressional f o r c e s  causing v e r t i c a l  openings and 
b recc i a  zones a long  t h e  north-south f a u l t .  

5. In t roduc t ion  of t h e  meta l  bear ing  s o l u t i o n s .  

6. Continued compressional p re s su re  causing s m a l l  f a u l t s  d iagonal  
t o  t h e  north-south'  f a u l t .  



Assuming t h i s  hypothesis  t o  be c o r r e c t ,  m ine ra l i za t ion  w i l l  be i r r e g u l a r  
a long the major s t r u c t u r a l  f e a t u r e  and con t ro l l ed  by open f r a c t u r e s  and 
b recc i a  zones along t h e  main north-south f a u l t .  The p o s s i b i l i t y  e x i s t s  of 
a  replacement d e p o s i t  w i th in  the  l imestone al though i n d i c a t i o n s  f o r  such a  
d e p o s i t  were not  l oca t ed  during the  v i s i t .  

The hos t  rock appears  t o  p lay  a  very  important r o l e  i n  t h e  minera l  concen- 
t r a t i o n .  The most f avo rab le  a r ea  i s  a  f a u l t  b recc i a  along t h e  f a u l t  con tac t  
and t h e  l e a s t  f avo rab le  a r e a  w i t h i n  t h e  s c h i s t .  I n  f a c t ,  no commercial 
m e t a l l i c  minera ls  were found e n t i r e l y  w i th in  t h e  s c h i s t .  

The work by Mr. Berg and previous ope ra to r s  i n d i c a t e s  t h a t  t h e r e  i s  mineral-  
i z a t i o n  f o r  more than a  mi l e  and a  qua r t e r  a long t h e  f a u l t  zone. The 
brecc i a t ed  zone nea r  t h e  tunne l  may be a s  much a s  40 f e e t  i n  width. 

F igu re  4 .  A e r i a l  view of Kugruk P r o j e c t  



MINERALS 

The one r e a d i l y  i d e n t i f i e d  s u l f i d e  minera l  is  ga lena .  The z inc  minera l  i s  
i d e n t i f i e d  a s  s p h a l e r i t e  bu t  i t  has a  d u l l  l u s t e r ,  a  dark  yel low s t r e a k ,  
and chemical a n a l y s i s  may w e l l  determine t h a t  t h e  mineral  i s  marmatite,  an  
i r o n  r i c h  v a r i e t y  of s p h a l e r i t e .  Smithsoni te  and c e r u s s i t e  a r e  i d e n t i f i e d  
by t h e i r  a s s o c i a t i o n  w i t h  t h e  s u l f i d e  minera ls .  

SAMPLES r 

No sys temat ic  sampling i n  t h e  tunnel  was attempted because t h e  tunnel  i s  
timbered f o r  approximately 150 f e e t .  Table 1 i d e n t i f i e s  va r ious  samples, 
f i g u r e  l o c a t i o n s ,  and a s soc i a t ed  Laboratory Analysis  Reports .  Table 2 shows 
t h e  f i r s t  shipment of o r e  t o  Selby,  C a l i f o r n i a  and Table 3 shows t h e  second 
shipment t o  Kellogg, Idaho. Table 4 i s  a summary of Berg and Assoc ia t e ' s  
samples,  taken from t h e  Kugruk P r o j e c t .  

TABLE 1. MCPLE IDENTIFICATION CHART 
1 

Code I d e n t i f i c a t i o n  F igure  No. I 

( d r i l l  hole)  
0  t o  2'  
2 '  t o  4 '  
4 '  t o  6 '  
6 '  t o  8 '  

P l a t e  No. 

Sample CC il5, a  b e t t e r  grade of m a t e r i a l  was obtained through an  opening 
between t h e  t imbers  a t  t h e  top  of t h e  tunne l  where it was p o s s i b l e  t o  ga in  
acces s  t o  a  minera l ized  pod. (Lab Analysis  33902). Galena was s e l e c t e d  from 
sample CC i/5 t o  determine a  l ead - s i lve r  r a t i o .  (Lab Analysis  33903). 

A ho le  8 f e e t  i n  h o r i z o n t a l  d i s t a n c e ,  bear ing  e a s t ,  was d r i l l e d  and sampled. 
The d r i l l  ho l e  was a n  a t tempt  t o  f i n d  an  ex tens ion  of t h e  o r e  which appeared 
t o  be f a u l t e d  t o  t h e  e a s t  ( f i g u r e  5 ) .  No commercial va lues  were found i n  t h e  
sample. (Lab Analysis  33894 t o  39897 i n c l u s i v e ) .  

A l imestone sample CC ill was removed from t h e  b r e a s t  of t h e  d r i f t .  (Lab 
Analysis  33906). Two samples were taken of l i m o n i t i c  zones one e a s t  and one 
west of t h e  main f a u l t .  Eas t  sample CC ii3 (Lab Analysis  33907) and west 
sample CC il2 (Lab ~ n a i ~ s i s  33908). Another sample CC i/4 was taken over  a 
f i v e  f o o t  width i n  t h e  c u t  on the su r f ace .  (Lab Analysis  33909). 
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Conclusions from t h i s  sampling a r e :  

1. There a r e  pods of minera ls  wi th  s u f f i c i e n t  va lue  t o  be 
commercially important  i f  a  concent ra t ion  of s u f f i c i e n t  
tonnage can be found. 

2. The m e t a l l i c  minera l  concen t r a t ions  a r e  confined t o  t h e  
f a u l t  zone. 

3 .  The b recc i a  zone may con ta in  m i l l  grade o re .  I 

HISTORY 

The Kugruk P r o j e c t  i s  t h e  o ld  Independence Mine. This  mine was discovered 
p r i o r  t o  1917. Between t h e  yea r s  1918 and 1922 i n c l u s i v e ,  Pe rkyp i l e  and 
Ford worked t h e  mine wi th  most of t h e  work being completed between 1920 and 
1921. (USGS 712, 714, 722, 739, and 755). The prospect  was appa ren t ly  
dormant a f t e r  1922. A c e r t a i n  amount of i n t e r e s t  was generated dur ing  t h e  
yea r s  1944 t o  1947 and aga in  i n  1954, however, t h e  mine remained dormant 
u n t i l  t h e  prospec t  was obta ined  by M r .  Berg i n  1964. 

Pe rkyp i l e  and Ford sunk a  140 f o o t  s h a f t  immediately n o r t h  of M r ;  Berg 's  
tunnel .  From t h i s  s h a f t ,  they drove approximately 600' of d r i f t s  on two 
l e v e l s  ( f i g u r e  6 ) .  The a s says  would i n d i c a t e  t h a t  ana lyses  were run  only  on, 
s i l v e r  and lead  ( f i g u r e  7 and 8 ) .  

The fo l lowing  informat ion  was obtained from a p r i v a t e  r e p o r t  by Levensaler .  
Known shipments of o r e  from t h e  mine t o t a l e d  34 3/4 tons .  The f i r s t  shipment 
of o r e  was 33 tons and was rece ived  a t  a  smel te r  i n  Selby, C a l i f o r n i a  on 
October 28, 1921, s e e  Table 2. The second shipment of o r e  was one and 3/4 
tons  and i t  was rece ived  a t  t h e  Bunker H i l l  Smelter ' in Rel logg,  Idaho on 
December 6 ,  1922, s e e  Table 3.  

S i l v e r  
Lead 
S i l i c a  
I r o n  
Zinc 
Su l fu r  
Arsenic  
Antimony 

TABLE 2. SELBY ORE SHIPMENT 

NOTE: oz = ounces 
p t  = per  ton 

PRESENT DEVELOPMENT 

Assay Symbol 

M r .  Berg and a s s o c i a t e s  claimed t h e  ground i n  1964. Since then  M r .  Berg has 
completed s e v e r a l  hundred f e e t  of s t r i p p i n g  wi th  a  bu l ldoze r ,  d r i l l e d  21 ho le s  
w i t h  a  diamond b i t  and completed approximately 245 f e e t  of d r i f t i n g .  Holes 1 
through 11 a r e  ind ica t ed  on p l a t e  1 and a s says  l i s t e d  i n  t a b l e  4 .  

Ore 



TABLE 3 .  KELLOGG ORE SHIPMENT 
I 

Symbol I Ore I Assay 

S i l v e r  
Lead 
I r o n  
Zinc 
Sul fur  
I n s o l  

I I 

NOTE: oz = ounces p t  = per  ton  

Ag o z l t o n  

7.5 

5.5 

4.75 

1 .25  

2.5 

3.0 

3.4 

7.4 

- 
- 

- 
- 
- 
- 
- 

0.457 

2.3 

2.2 

2. Location d r i l l  ho le  a r e  shown on p l a t e  1. 

- 9 -  

TABLE 

Locat i on  

Entrance of Tunnel 
In Tunnel back 

80' south  of en t rance  

110'  south  of en t rance  

210' south  of en t rance  

DH 1 - 66 t o  72' 

72 t o  77' 

77 t o  83 '  

83 t o  89'  

D H 3 -  7 6 t o 8 2 '  

DH 4 - Angle 65' E 

111 t o  116'  

116 t o  121'  

121  t o  127'  

127 t o  132' 

132 t o  138' 

DH 10  - 126 t o  134' 

DH 1 3  - 40 t o  45'  

DH 16  - 36 t o  42' 
p- -- 

NOTE: 1, DH 16  is  6,70@ 

OF BERG'S 

Cu % 

- 
- 
- 
- 

0.28 

0.23 

0.28 

0.42 

- 

- 
- 
- 
- 
- 
- 

- 
- 
- 

of t h e t u n n e l  

4. SUMMARY 

Width 

9 

5 

5 

5 

- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 

f e e t  south  

SAMPLES 

Pb % 

8 

5.25 

5.25 

0.75 

- 
- 

1.0  

0.05 

4.0 

- 

0.5 

2.2 

2.25 

4.00 

8.2 

0.29 

3.9 

3.2 

enrrance.  

Zn % 

3.5 

2.25 

2.75 

7.25 

TR 

- 

1.4 

0 . 1  

0.29 

- 
1 .5  

3.0 

1 . 5  

2.8 

3.5 

4.25 

2.40 

2.6 
- - 
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DISCUSSION 

The Kugruk P r o j e c t  has  a  c e r t a i n  amount of mer i t .  Some hand picked o r e  has 
been shipped from t h e  proper ty .  S i l v e r  i s  p re sen t  t o  i n c r e a s e  t h e  va lue  of . 
t he  concent ra te .  Addi t iona l  exp lo ra t ion  w i l l  be  r e q u i r e d ' t o  f i n d  a d d i t i o n a l  
o r e  zones and e s t a b l i s h  o r e  r e se rves .  

The ques t ion  is  what t ype  of f u t u r e  exp lo ra t ion  w i l l  provide ?he b e s t  i n fo r -  
mation a t  t h e  lowest  c o s t .  Core d r i l l i n g  i s  q u i t e  expensive. Sample and 
geo log ica l  in format ion  can be obtained us ing  a  percuss ion  d r i l l .  The percuss ion  
d r i l l  i s  l i m i t e d  i n  depth  t o  100-120 f e e t .  Long ho le  percuss ion  d r i l l i n g  has 
been used ex tens ive ly  and e f f e c t i v e l y  f o r  blocking o u t  o r e  r e s e r v e s  i n  under- 
ground mines r a t h e r  than t h e  more c o s t l y  diamond d r i l l i n g .  Percuss ion  d r i l l i n g  
c o s t s  may be l e s s  than  $1.50 per  f o o t  i n  c o n t r a s t  t o  diamond d r i l l i n g  where 
t h e  c o s t  may exceed $15.00 per  f o o t .  

This  a r e a  is  completely covered by tundra ,  s t r i p p i n g  i s  r equ i r ed  t o  expose 
t h e  bedrock. Geophysical methods should provide  b e t t e r  information a t  a  lower 
c o s t .  Geophysical methods a r e  i n d i r e c t  and must be  t r i e d  t o  determine i f  they  
w i l l  work. There a r e  s e v e r a l  methods t h a t  I b e l i e v e  could be  used t o  an  
advantage. 

F i r s t ,  is  a  s u r f a c e  magnetic survey. A magnetometer is  a  f a i r l y  s imple 
instrument  t o  u se  and i f  p r o f i l e  l i n e s  a r e  run i t  should be  q u i t e  easy t o  
determine t h e  n o r t h  and south  e x t e n t  of t h i s  f a u l t  zone and poss ib ly  a r e a s  . 
of increased  m i n e r a l i z a t i o n  o r  major b recc i a  zones wi th in  t h e  f a u l t .  A 
magnetic survey w i t h  s t a t i o n s  a t  50' i n t e r v a l s  e a s t  and west f o r  500' on 
e i t h e r  s i d e  of t h e  f a u l t  and wi th  a  200' spacing between t r a v e r s e  l i n e s  
should be  q u i t e  adequate  t o  d e l i n e a t e  geo log ica l  f e a t u r e s  by magnetic work. 

Second, is  an  e l e c t r i c a l  survey.  There a r e  two e l e c t r i c a l  methods t h a t  I 
sugges t .  There d e f i n i t e l y  is  t h e  a l t e r a t i o n  o r  break down of t h e  s u l f i d e s  i n  
t h e  o r e  bodies  which might very  w e l l  make a  minor e l e c t r i c a l  c u r r e n t .  The 
equipment necessary  f o r  a  s e l f  p o t e n t i a l  survey i s  r e l a t i v e l y  inexpensive and 
i t  would n o t  t a k e  a  g r e a t  d e a l  of t ime t o  determine i f  t h i s  is  a  f e a s i b l e  
method. The second type survey which has been proven q u i t e  e f f e c t i v e  i n  
no r the rn  a r e a s  and might very  w e l l  be e f f e c t i v e  he re  is  t h e  induced p o l a r i z a t i o n ,  
o r  I .P .  survey.  These i n d i c a t e  concen t r a t ions  of s u l f i d e s .  There does n o t  
seem t o  be any apprec i ab le  amount of p y r i t e ,  t h e r e f o r e  any anomalies should 
d i r e c t l y  r e l a t e  t o  an  i n c r e a s e  i n  t h e  amount of galena and s p h a l e r i t e  p re sen t .  

Another i n d i r e c t  method t h a t  might be t r i e d  would be a  c l o s e  spaced g r i d  of 
geochemical sampling. This  would r e q u i r e  an e a r t h  auger  t o  p e n e t r a t e  t h e  
tundra ,  and sample t h e  s o i l  above bedrock. 

A l l  o f  t h e s e  methods r e q u i r e  i n t e r p r e t a t i o n  by the  geo log i s t .  The survey  
should s t a r t  w i th  a  c a r e f u l  and a c c u r a t e l y  c o n t r o l l e d  p l an ime t r i c  map wi th  
good h o r i z o n t a l  and v e r t i c a l  c o n t r o l  so  t h a t  t h e  g e o l o g i s t - h a s  an  a c c u r a t e  

-- s h e e t  from which he  can p l o t  and assemble a l l  of t h e  d a t a .  



RECOMMENDATIONS 

The recommendations a r e  based on t h e  hypothesis  t h a t  t h e  minera l  concen- 
t r a t i o n  is  ve ry  c l o s e l y  a s soc i a t ed  wi th  t h e  north-south t rending  f a u l t ,  
and t h a t  t h e  west o r  downthrown s i d e  w i l l  b e  t h e  most r e c e p t i v e  t o  
concen t r a t ions  of o r e  minera ls .  

1. Complete an  a c c u r a t e  p l an ime t r i c  survey wi th  e i t h e r  a p lane  
t a b l e  o r  a  t r a n s i t  a c c u r a t e l y  l o c a t i n g  a l l  d r i l l  ho l e s ,  
s u r f a c e  c u t s ,  tunnels ,  and any o t h e r  work t h a t  has  been 
completed. Keep c a r e f u l  c o n t r o l  of a l l  e l eva t ions .  This  
survey w i l l  provide t h e  base f o r  p l o t t i n g  geology, geo- 
phys ics  and f o r  c ross -sec t ions .  

2.  Care fu l ly  l og  a l l  of t h e  c o r e  t h a t  i s  s t o r e d  i n  t he  bu i ld ing  
a t  t h e  mine camp. Transfer  t h i s  information t o  geo log ica l  
c ross -sec t ions .  

3 .  Employ a  percussion d r i l l  w i th  j o i n t e d  s t e e l  t o  o u t l i n e  a  
proven o r e  r e s e r v e  i n  t h e  tunne l  a r e a .  This  can be 
eva lua ted  by c u t t i n g  a  s t a t i o n  a t  0 + 25' - 0 + 7 5 ' ;  and 
1 + 25' t o  d r i l l  h o r i z o n t a l  ho le  perpendicular  t o  t h e  d r i f t ,  
Samples should be taken a t  2 f o o t  i n t e r v a l s .  .If t h e  c u t t i n g  
from t h e  d r i l l  ho l e s  i n d i c a t e s  s u f f i c i e n t  va lues  and width,  
then  in t e rmed ia t e  s t a t i o n s  should be  c u t  a t  s t a .  0 + 5 0 ' ;  
and 1 + 00 f o r  ho r i zon fa l  d r i l l  ho l e s  and ang le  holes .  The 
a n g l e  ho le s  should be d r i l l e d  p l u s  and minus 45' from t h e  
h o r i z o n t a l .  

4 .  A ground magnetic survey wi th  s t a t i o n s  a t  50' i n t e r v a l s  on 
l i n e s  e a s t  and west a c r o s s  t h e  f a u l t  on 200 f o o t  i n t e r v a l s ,  
a t  l e a s t  500 f e e t  each s i d e  of t h e  major f a u l t .  The a r e a  
should extend a t  l e a s t  1 mile  n o r t h  of t h e  Kugruk River and 
2 mi l e s  south .  

5 .  Evalua te  t h e  magnetic survey anomalies by d r i l l i n g .  

6 .  A s e l f  p o t e n t i a l  survey and an induced p o l a r i z a t i o n  survey 
t o  l o c a t e  su lph ide  concent ra t ions  f o r  a d d i t i o n a l  d r i l l i n g  
t a r g e t s .  

7 .  Assay a l l  samples f o r  copper,  l ead ,  z inc ,  and s i l v e r .  
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STATE OF ALASKA 
Deportment of Notural Resources 
DIVISION OF MINES AND GEOLOGY 
Box C. Colleqe, Alaska 99701 

Date of ~ e p o r t l  

I ~ 
LABOWATOW&" ANALYSIS REPORT 

-... 
.FOL C l e l and  Conwel l Address D i v i s i o n  of Geoloa ica l  Survey -- Co l leae  '. - 

! 
Number of S m p l e r  4 Date Sample Rece~ved h / W / 7  f 

I 

Work Done: A. X-ray flourescence quant. semi-quant. E. Atomlc absorption quant. seml-quont. 
(for Analyst B. X-ray dlffroction IJ F. Fire assay G. Mlcroscop~c examination 
see below) C. Spectrogrophlc quant. semi-quant. H. Other (Specify) 

D. Spectroscopic 0 I. Ultraviolet light 

E. Ounces Per Ton 

Gol d S i  l v e r  

LABORATORY 
NUMBER 

- -- 
E. Weight Per Cent 

Copper Lead 

0.001 , 0.013 

SAMPLE 
MARKED 

Z i n c  

0.044 

0.024 

ANALYSIS OR IDENTIFICATION 

E. N i l  g o l d  means less  t han  0.001 t r o y  ounces p e r  ton .  
d 

Accuracy o f  t h e  a tomic  abso rp t i on  a n a l y s i s  f o r  g o l d  and s i l v e r  
i s  '10% o f  t h e  r epo r t ed  va lue.  

Accuracy o f  t h e  a tomic  a b s o r p t i o n  a n a l y s i s  f o r  copper, lead, and 
z i  nc i s  '5% o f  t h e  r epo r t ed  va l ue. 

activity; no significant radioactivity 

E. Donald R. S t e i n  
ANALYST 8 WORK DONE 

ANALYST WORK DONE 
0. 

LABORATORY SUPERVISOR 
ANALYST B WORK DONE Thomas C. Mowatt 

NOTE: Samples discarded after 60 days-and pulps after 6 months unless instructed otherwise. 
MOORE BUSINESS FORMS, INC. M - 1 L  - 
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STATE OF ALASKA / 1 
Department of Natural Resources I 
DIVISION OF MINES; AND GEOLOGY 

Box C. College, Alaska 99701 

Date of Report J u 1 Y 22, 197 f 
1 

--- 
For C le lond  Conwell Address D i v i s i o n  o f  Gco loq ica l  Survey -- C o l l e ~ e  

Number of Samples 2 Date Sample Recelved 6 / 7 0 / 7  I 
r 

Work Done: A. X-ray flourescence quant. semi-quant. E. Atomic absorption quant. semi-quont. @ 
(for Analyst B. X-ray diffraction F. Fire assay G. Microscopic examination 
see below) C. Spectrographic quant. 0 semi-quant. H. Other (Specify) 

K. Uerg 
norm 
samp l e 

D. Spectroscop~c a I. Ultraviolet light 0 

K. Berg 
t i i  Grade 
Lead - 
S i  l v e r  
R a t i o  

t. Ounces Per Ton 

Gol d S i  l v e r  

ANALYSIS OR IDENTIFICATION LABORATORY 
NUMBER 

E. Weight Per Cent 

Copper Lead - Z i n c  

SAMPLE 
MARKED 

0.060 18.5 18.5 

D. Spectroscopi c Exarni n a t i o n  

Ma, jor  H i  no r  Trace 

Lead l ron  Sod i urn 
Z i  nc Magnes i urn T i t a n  i urn 1 
S i l i con  Manganese Cadmi urn 0.1$1 
Ca l c i  urn A l umi num S i  l v e r  I 

Copper I 

Bar i urn I 

L i  t h i  um 

E. Ounces Per Ton 

S i  l v e r  

E. v ie ight  Per Cent 

Lead - 
68.55 67.5 

E .  N i l  go ld  means less  t han  0.001 t r o y  ounces pe r  t o n .  

Z inc - 
4.60 

Accuracy o f  the atomic abso rp t i on  a n a l y s i s  f o r  g o l d  and s i l v e r  
i s  '10s o f  t h e  repo r ted  va l  ue. 

Accuracy o f  t h e  atomic abso rp t i on  a n a l y s i s  f o r  copper, lead and 
z i n c  i s  25% o f  'the repo r ted  va l ue. 

. Major  - ove r  105 M i  nor- -  I t o  10% Trace - under I $  
I I I 1 

-- 

. Uonald R. S t e i n  
ANALYST 8 WORK DONE 

ANALYST 8 WORK DONE 
APPROVED. 

LABORATORY SUPERVISOR 
ANALYST 8 WORK DONE 

Thomas C. Mowatt 
NOTE: Samples discarded after 60 days and pulps after 6 months unless instructed otherwise. 

YOOLE BUSIN S FORMS, IHC. M -  , _ _  - if - - _  
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STATE OF ALASKA 
Department of Noturol Resources 
DIVISION OF MINES AND GEOLOGY 

Box C ,  College, Alaska 99701 

-\ 

Report , ..A 2666 

LABORATORY ANALYSIS REPORT 
Address D i v i s i o n  of Geologi ca 1 Survey -- Col leqe 

Numbe! of Samples 4 Date Sample Received 6 /28/7 1 
I 

E. Ounces Per Ton 

Gold - S i  l v e r  

Work Done: A. X-ray flourescence quant. 0 seml-quont. 0 E. Atomlc absorption quant. C] seml-quant. a 
(for Anolyst B. X-ray dlffractlon 0 F. Flre ossoy G. M~croscop~c exornlnatlon C] 
see below) C. Spectrographic quant. C] sernl-quont. 0 H. Other (Specify) C] 

D. ~ p s d r o s € ~ p i c  a I. Ultmvr~let l ~ g h t  

E. Weiqht Per Cent 

LABORATORY 
NUMBER 

Copper Lead - Z i  nc - 

- 

ac:ivi*j; no significant radioact iv i :~  

SAMPLE 
MARKED 

-------------- 

E. N i l  g o l d  means less than 0.001 t roy  ounces per  ton.  

ANALYSIS OR IDENTIFICATION 

Accuracy of t he  a tomic  abso rp t i on  a n a l y s i s  f o r  go ld  and s i l v e r  
i s  + l o $  o f  t h e  repo r ted  value. 

Accuracy of the  a t o m i c  abso rp t i on  a n a l y s i s  f o r  copper, lead and 
z i n c  i s  '5; o f  t h e  reported va tue. 

t. Dona I d  R. S t e i  n 

ANALYST 8 WORK DONE 
- _ --__ 

ANALYST 8 WORK DONE 
4 APPROVED: 

LABORATORY SUPERVISOR 
ANALYST 8 WORK DONE 

Thomas C. Mowatt 
NOTE: Samples discorded after 60 days and pulps after 6 months unless instructed otherwise. 

MOORE lUSiNESS FORMS, INC. M 
.In 


