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Gold recovery from placer concentrates screened the  concent ra te  and recovered 

by cyanidation 
gold by g r a v i t y  methods, and one 
ope ra to r  went a s t e p  f u r t h e r  and used 

By Cleland N. Conwell, DGGS mining engineer mercury t o  amalgamate the  gold.  

You may have thought you recovered 
a l l  t he  gold from your sluice-box con- I n  t he  g r a v i t y  separa t ion  of gold 

from the  g rave l s  and gold from the  con- 
c e n t r a t e  , but You probably l e f t  e i t h e r  centrate,  two principles---specif ic ? 

f l a k e s  of  gold t h a t  were not  separated 
o r  gold t h a t  was not l iberated from the gravity and particle size and 

q u a r t z .  This hard-to-recover gold oppose each o t h e r .  This makes t h e  

might be d i sso lved  i n  a weak cyanide f i n a l  cleanup d i f f i c u l t  by g r a v i t y  

s o l u t i o n ,  and then p rec ip i t a t ed  by zinc method-s a lone.  Adding mercury t o  amal- 

dus t  o r  absorbed by an ion-exchan e gamate t he  gold f l a k e s  increases  re- 7 covery,  but t h r e e  condi t ions  must be r e s i n  o r  ac t i va t ed  carbon (charcoal  , 
presen t :  a )  t h e  gold p a r t i c l e  must 

thus adding the profit have a clean surface, b )  the  mercury 
your opera t  ion .  

must be i n  contac t  with t he  gold,  and 

Recovery by absorption and sub- C )  t h e  gold must be l i b e r a t e d  from the  

sequent ox ida t ion  of the  charcoal  ap- m a t r i x  or  a t  l e a s t  have enough sur face  

pears  t o  be t he  prefer red  method. exposed t o  adhere t o  t he  mercury. A ~ weak so lu t ion  of l e s s  than 500 p a r t s  
~ In t rodac t  ion  pe r  m i l l i o n  cyanide w i l l  d i s s o l v e  
I gold.  

I n  a recent  study i n i t i a t e d  at the  
reques t  of t h r ee  placer-mine ope ra to r s  The primary requirement f o r  solu- 
i n  t he  C i r c l e  mining d i s t r i c t ,  DGGS ex- t i o n  is  a c lean  sur face  on t h e  gold 
perimented with recovering gold from p a r t i c l e .  The chemical r e a c t i o n  is : 
cleaned p l ace r  concent ra tes .  The 
o p e r a t o r s ,  from d i f f e r e n t  s u b d i s t r i c t s ,  4 Au + 8 CN- + O2 + 2H20 

provided the  samples. Each miner f i r s t  4 Au (CN)-2 + 40H' 

I 

I ~ 
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In t r e a t i n g  these  p lacer  concen- 
t r a t e s ,  i n t e r f e r i n g  ions such as  zinc 
o r  copper were present i n  concentra- 
t i o n s  of l e s s  than 110 ppm; they  did 
no t  appear t o  consume cyanide. 

I n  addi t ion  t o  the  cyanide 
(CN-), oxygen (02)  i s  required and 
t h e  so lu t ion  must be bas ic .  In prac- 
t i c e ,  the  so lu t ion  i s  buffered with CaO, 
t o  hold a pH of  10 o r  b e t t e r .  

The author g r a t e f u l l y  acknowledges 
t h e  a s s i s t ance  of Fred Wilkinson, Joe 
Vogler, and E.N. Wolff f o r  providing 
samples,  P.D. Rao and Wolff fo r  t h e i r  
sugges t ions ,  and the labora tory  sec t ion  
of  DGGS fo r  the analyses .  D.R. S t e in  
per  formed the assays.  

Procedure 

I n  these  experiments,  t h e  proce- 
dure out l ined  by Dorr and Bosqui (1950) 
was followed. 

Each sample was separated i n t o  the 
b a s i c  pa r t i c l e - s i ze  f r a c t i o n s  and 
v i s u a l l y  examined f o r  gold and mineral 
con ten t .  The samples were then amal- 
gamated with mercury. Six cyanide 
t e s t s  were completed, with and without 
gr inding .  Gold was p rec ip i t a t ed  by 
z inc  d u s t ,  a c t iva t ed  carbon, and Dowex 
21K. 

Samples Submitted by Vogler 

Nearly a l l  the  quartk and rock had 
been removed i n  t he  samples, and 99.9 
percent  of the  ma te r i a l  had a s p e c i f i c  
g r a v i t y  of over 2.88 (bromoform heavy- 
l i q u i d  sepa ra t ion ) .  I f  magnetite was 
o r i g i n a l l y  present ,  it had been removed 
and the remaining ma te r i a l  was mostly 
wolframite ,  a tungsten mineral with a 
s p e c i f i c  g rav i ty  of 7 t o  7.5, and cas- 
s i t e r i t e ,  a t i n  mineral with a s p e c i f i c  
g r a v i t y  of 6 .8  t o  7. The s p e c i f i c  
g r a v i t y  of the  sample was 7.0. 

Sample JV-1 was separated i n t o  
s i z e  f r a c t i o n s  and examined f o r  gold 
f l a k e s  a s  ind ica ted  i n  t a b l e  1. 

A 400-g sample was then amal- 
gamated f o r  2 h r  with 1 g of mercury. 
The mercury was recovered by panning 

and d isso lved  i n  n i t r i c  ac id .  The 
r e s idue  contained 60.62 mg of gold,  or 
t he  equivalent  of 4.42 oz of p lacer  
gold per ton ( t h i s  includes the  s i l v e r  
a l l o y  with the  gold. ) The sample was 
then  t r e a t e d  i n  a so lu t ion  containing 
500 ppm potassium cyanide and buffered 
wi th  0.90 g of calcium oxide t o  keep 
t h e  pH o f  the  so lu t ion  above 11 .O.  The 
s o l u t i o n  was sampled fo r  gold a f t e r  3 
and 5 hours  of a g i t a t i o n .  The assay of 
t h e  so lu t ion  was constant  a t  the  equiv- 
a l e n t  of 8.28 ppm, or  equal t o  8.28 mg 
of  gold. The t a i l s  assayed 1.06 ppm 
(0.424 mg) gold. The t e s t  is sum- 
marized i n  t a b l e  2. 

A second Vogler s a m ~ l e  of s l i g h t l y  
coa r se r  s imi l a r  ma te r i a l  ( t a b l e  31, was 
d isso lved  i n  cyanide without removal of 
gold by amalgamation ( t a b l e  4 ) .  It 
took 72 h r  t o  d i s so lve  the  gold. 

Samples Submitted by Wolff 

Ernest  N. Wolff provided two 
samples from Coal Creek. These samples 
cons is ted  of about 87 percent  alman- 
d i n e ,  8 percent  s p e s s a r t i n e ,  and 3 per- 
cen t  andradi te  ga rne t .  Less than 0.5 
percent  of the  sample was f loa ted  in  a .  
heavy- l i q u i d  ( s p e c i f i c  g r a v i t y ,  2.88) 
s epa ra t ion .  The grain-size analyses  of 
sample EW-1 i s  ind ica ted  i n  t a b l e  5. 

Gold was v i s i b l e  i n  a l l  s i z e  frac-  
t i o n s  and observat ion under a 30-power 
b inocular  microscope revealed t h a t  it 
had not  been l i b e r a t e d  from the  quar tz  
g r a i n s .  The sample was then amalga- 
mated with 1 g of mercury fo r  1 .5  h r .  
Quartz g ra ins  containing gold adhered 
t o  t h e  mercury. The mercury was d i s -  
solved by ac id  and then the  quar tz  dis-  
solved with hydrof luor ic  ac id ;  643.4 mg 
o f  p lacer  gold was recovered from the  
400.0 g of sample. This is the  equiva- 
l e n t  of 46.91 oz of p lacer  gold per 
ton.  Assuming a f ineness  of 905 
(Smith, 1937), then 643.4 x 0.905 = 
582.28 mg of gold,  o r  42.22 oz/ ton 
(46.91 x 0.905). 

The sample was then ground t o  -100 
mesh and t r e a t e d  with cyanide. There- 
was no increase  i n  gold i n  the  cyanide 
s o l u t i o n  a f t e r  8 h r .  The so lu t ion  con- 
t a ined  19.6 of gold; 1 .8 mg remained 
i n  the  t a i l s y t a b l e  6 ) .  



A sample of s l i g h t l y  coarser  b )  ac t iva t ed  charcoal  absorp t ion ,  and 
ma te r i a l  (EW-2) from Coal Creek was C )  absorpt ion on a r e s i n   o ow ex 21K). 
t e s t e d  ( t a b l e s  7 and 8 ) .  The 400-g Ion exchange o f f e r s  a four th  opt ion .  
sample was t r ea t ed  i n  a cyanide solu- The charcoal  absorpt ion i s  now favored 
t i o n  fo r  48 h r .  over zinc ~ r e c i p i t a t i o n ,  the  method of 

t h e  1930s. The new technology may be 
Sample submitted by Wilkinson ion  exchange, with l i qu id  o r  r e s i n .  

The sample submitted by Fred 
Wilkinson had been amalgamated, and no 
gold was noted by casua l  v i s u a l  obser- 
v a t  ion.  A prel iminary as  say ind ica ted  
0.80 oz of gold per ton.  The screen 
a n a l y s i s  indicated the mater ia l  was not 
a s  wel l  sor ted  a s  the  Vogler and Wolff 
samples ( t a b l e  9 ) .  

I n  t h i s  sample 44 percent of the 
ma te r i a l  was l i g h t e r  than 2.88 s p e c i f i c  
g r a v i t y .  The l i g h t  f r a c t i o n  was com- 
posed pr imar i ly  of metamorphic rock 
fragments and mica g ra ins .  The heavy 
f r a c t i o n  (56 percent)  contained a 
v a r i e t y  of minerals ,  including c a s s i t e -  
r i t e ,  ga rne t ,  s c h e e l i t e ,  i lmeni te ,  mag- 
n e t i t e ,  z i rcon ,  tourmaline, p y r i t e ,  
a r senopyr i t e ,  and galena.  The sample 
assayed 6.45 percent  t i n  and 3.68 per- 
cen t  tungsten.  

The sample was f i r s t  subjected t o  
a cyanide t e s t  without gr inding ( t a b l e  
10) ;  t h e  recovery is indica ted  in  t a b l e  
11. The gold was e f f e c t i v e l y  dissolved 
i n  5 h r .  

A second t r i a l  ( t a b l e  11) was made 
with the  same ma te r i a l  ground t o  -100 
mesh; d i s so lv ing  time was 5 h r .  

Inasmuch a s  t he  Wilkinson sample 
represented the g r e a t e s t  amount of con- 
c e n t r a t e ,  a second screen ana lys i s  was 
completed fo r  a heavy-liquid separa- 
t ion.  Each grain-size f r a c t i o n  was 
separa ted  i n t o  s ink- f loa t  f r a c t i o n s ,  
examined with a binocular  microscope, 
and assayed. The r e s u l t s  a r e  shown i n  
t a b l e  12. 

One c h a r a c t e r i s t i c  of the  gold 
p a r t i c l e s  was a length-to-width r a t i o  
of a t  l e a s t  3. The gold appeared t o  be 
c l ean  and should have been co l l ec t ed  by 
t h e  mercury. The f l akes  of gold prob- 
ab ly  d id  not come i n  contac t  with mer- 
cury  during the  amalgamat ion process .  

Recovery of Gold from Solu t ion  

Gold was recovered by th ree  d i f f e -  
r e n t  methods: a )  z inc p r e c i p i t a t i o n ,  

The zinc p r e c i p i t a t i o n  r equ i r e s  a 
c l a r i f i e d  so lu t ion  and removal of d i s -  
solved a i r  (oxygen). It i s  improved by 
t h e  add i t i on  of a lead s a l t  such a s  
lead  a c e t a t e  o r  n i t r a t e .  In  a t e s t ,  
1 g of z inc dust  was added t o  0.85 1 of 
deaera ted  so lu t ion  assaying 19.6 ppm 
gold ( t a b l e  13) .  

Charcoal w i l l  absorb gold from a 
cyanide so lu t ion .  Loading is a func- 
t i o n  of sur face  a r e a ,  and the re  does 
n o t  appear t o  be a uniform maximum; 
r a t h e r ,  t he  amount of charcoal  needed 
depends on the  method of charcoal  manu- 
f a c t u r e .  Apparently, the  charcoal  OF 

a c t i v a t e d  carbon w i l l  load t o  over 
1,000 oz  of  gold per ton of carbon. 
The p rac t i ce  a t  Homestake i s  t o  load t o  
450 oz per ton  ( ~ c Q u i s t o n  and Shoe- 
maker, 1975). About 2 l b  (avoirdupois)  
o f  ac t iva t ed  carbon i s  required t o  col- 
l e c t  1 oz ( t r o y )  o r  gold. In  com- 
merc ia l  m i l l s ,  gold is s t r i pped  from 
t h e  charcoal  by the  Zadra process  
(Zadra and o t h e r s ,  1952). In  the  lab- 
o r a t o r y ,  gold was recovered from the  
charcoal  by slow oxida t ion .  This 
method could be used by a small  opera- 
t o r .  The labora tory  resu1t.s with 1.2 1 
o f  s o l u t i o n  assaying 115.6 ppm a r e  
shown i n  t a b l e  14. 

Gilmore (1967) descr ibes  a r e s i n  
i n  puPp ion-exchange method. In t he  
l abo ra to ry ,  3.8 1 of so lu t ion  assaying 
4.46 ppm was s t r i pped  with 10 g of  
Dowex 21K. The gold was recovered by 
slow oxida t ion  o f  the  r e s i n  ( t a b l e  
15 ) .  

Adamson (1973) suggests  t h a t  gold 
be s t r i pped  by a l i q u i d  ion exchange 
but  labora tory  t e s t s  were inconclu- 
s i v e .  

In our experiments, s t r i p p i n g  with 
a c t i v a t e d  carbon and subsequent oxida- 
t i o n  of the  charcoal  appeared t o  be the  
b e s t  method f o r  a small  opera t ion .  
,Af te r  d i s so lv ing  the  zinc dus t  i n  
hydroc lor ic  ac id  t o  recover the  gold, 
t h e  gold dus t  adhered t o  t he  beaker.  
The _gold remained a s  d e l i c a t e  spheres 



a i t e r  the  Dowex 21K was oxidized;  i f  
t he  fumes were properly vented, t h i s  
could be the second choice t o  charcoa l .  
Figure 1 shows the  flow of the  cyanide 

I s o l u t i o n  through the  concent ra te  and 
s t r i p p i n g  of the  gold from the  pregnant 
s o l u t i o n  by charcoal .  

Gold Recovery S\.mrrired 

This  procedure i s  recommended f o r  
t h e  recovery of gold from placer  con- 
c e n t r a t e s :  

1 )  Screen and s i z e  the con- 
c e n t r a t e .  

2)  Recover a s  much of the  gold as  
poss ib l e  by g rav i ty  methods. 

3 )  Recover p a r t i c u l a t e  gold by 
amalgamation. This s t e p  may 
r e q u i r e  cleaning of the  gold 
p a r t i c l e s  by chemical ac t ion  or  
a t t r i t i o n .  Many opera tors  use 
e i t h e r  an amalgamat ion  r o t a t i n g  
drum or  cement mixer t o  provide 
t h e  contac t  of gold with the 
mercury and the  a g i t a t i o n  
necessary t o  clean the  gold. 

4 )  Recovery of the  balance of the  
gold from the  concent ra te  by 
cyanida t ion ,  which is a chemi- 
c a l  process r equ i r ing  c a r e f u l  
s o l u t i o n  cont ro l .  Both the  pH 
and s t r eng th  of t h e  so lu t ion  
must be c a r e f u l l y  con t ro l l ed ,  
and the  so lu t ion  should be as- 
sayed t o  determine when t h e  
r e a c t i o n  has reached comple- 
t i o n .  The s t r i p p i n g  of  the  
s o l u t i o n  r equ i r e s  c a r e f u l  
con t ro l .  The concentrate  must 
be analyzed t o  determine i f  the  
gold is f r e e  o r ,  as  i n  the  Coal 
Creek samples, i n  quar tz ,  so 
t h a t  gr inding i s  required fo r  
l i b e r a t i o n .  I f  the proper pro- 
cedures  a r e  followed, addi t ion-  
a l  gold can be recovered by 
cyanidat ion.  Figure 1 is a 
flow diagram of gold recovery 
by using cyanide and carbon. 
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Table 1. S ieve  analysea of sample JV-I. 

Percent 
Mesh Weight of Percent Percent 
s i z e  !p) t o t a l  passing ra ta ined Remarks 

+16 0 100.00 0 No v i s i b l e  gold 
-16 + 32 2.88 0.72 99.28 0.72 Vis ib le  gold 
-32 + 60 40.W 10.11 89.17 10.83 Vie ib le  gold 
-40 + I20 342.24 85.56 3.61 96.39 Vis ib le  gold 
-1 20 14.44 3.61 0 100.00 No v i s i b l e  @old 

To t a l  400.00 100.00 

Table 2. Cold recovery from sample JV-1. Table 3. Sieve analync.~ of eample JV-2. 

Weight 
Gold (me) - 

Recovered by amalgamat ion 60.62* 
Recovered by cyanidat ion  8.28 
Remaining in  t a i l s  0.42 

Total 69.32 

Computed assay  of heads - - - - - - - - - 
Assay of  t a i l s  - - - - - - - - - - - - - - 
Tota l  recovery of gold - - - - - - - - - - 

Percent of t o t a l  

87 '45 
11.94 
0.61 

100.00 

5.05 - z l t on  
0.03 oz l ton  

99.39 percent 

Wv~ghL 
Hvnh in 
H l Z l ?  ( K )  -- 

+H 0 
-8 +I6  0.114 
- I6  +32 93.16 
-32 +60 306.00 
-60 +I20 3.40 
-1 20 0.84 

Total 404.24 

Percent 
of 

Lot a1 - 
0 

0.21 
23.05 
75.70 
0.84 
0.21 

100.01 

Percent 
paasin?. 

100 
99.79 
76.74 

1.04 
0.20 

0 

Perc~Ant 
r e t a ~ n e d  Hemarkh 

0 
0.21 V ~ a i b l c  g111d 

23.26 Vis ib le   old 
98.95 Vls ib le  gold 
99.80 Vis ib le  gold 

100.00 Several c o l o r s  

*Including s i l v e r  

Table 4 .  Gold recovery from sample JV-2. Table 5. Sieve analyses  Coal Creek sample EW-1. 

Weight Percent 
Cold (mu) Percent of t o t a l  Mesh Weight of Percent Percent 

s i z e  ( g )  t o t a l  t e t a i n e d  pass ing  Remarks 
Recovered by cyanidat ion  159.06 99.80 ----- 
Remaining in  t a i l s  0.32 0.20 +10 1.36 0.34 0.34 99.66 Vis ib le  gold 

159.38 -10 +16 27.24 6.81 7.15 92.85 Vis ib le  gold 
-16 +35 197.16 49.29 56.44 43.56 Vis ib le  gold 

Computed assay of head- - - 11.62 oz l t on  -35 +60 145.68 36.42 92.86 7.15 V i s ib l e  gold 
Assay pf t a i l  - - - - - - - 0.02 oz l t on  -60 28.60 7.15 100.00 0.00 Vis ib le  gold 
To t a l  recovery of gold- - - 99.80 percent  To t a l  400.04 100.01 

lablc. b.  I.uld r w t  a,v*.r y, (i,ul (.ra.a*k rulutplr 1..W-l Table 7 .  Sieve ~ n a l y s e s ,  Coal Creek sample EW-2 

Gold' Weight (mn) Percent of t o l u l  He sh Weight Percent Percent Percent 
s i z e  (g)  of t o t a l  r e t a i ned  pass ing  Remarks 

H~.rov*red by annal gemat ion 582.28 90.01 - - -  
Hecovered by c yanidat ion 19.60 3.23 +10 0.84 0.21 0.21 99.79 
Wmmain~n~ in t a l l h  4.60 0.76 -10 +16 31.96 7.99 8.20 91.80 V i s ib l e  gold 
Total 606.48 IOO.OO -16 +35 231.92 58.00 66.20 33.80 Vis ib le  gold 

-35 +60 106.71 26.69 92.89 7.10 V i s ib l e  gold 
Computed essay  of heads- - - - - - 43.99 oz l t on  -60 28.40 7.10 100.00 0.00 V i s ib l e  gold 
Aauay of t a i l s  - - - - - - - - - - 0.14 oz l t on  Tota l  399.83 99.99 
H~~~~~~~ - - - - - - - - - - - - - 99.24 percent  

l a h l ~ .  9 .  Se ivr  ana ly s r s  of uanplr W - I .  

Table 8. Gold recovery, sample EU-2. 

Gold Weight (mg) Percent t o t a l  - 
Recovered by cyanidat ion 41.42 83.19 
Remaining i n  t a i l s  8.39 16.81 
Tota l  49.81 100.00 

Computed assay of heads- - - - 3.029 oz l t on  
Assay of t a i l s  - - - - - - - - 0.612 oz l t on  
Recovery - - - - - - - - - - - 83.19 percent  

H1.t.14 WeighL 
a1xv ( K )  - 

+ I 0  0.32 
-10 + I 8  62.72 
- I8  *32 113.04 
-32 +bO 138.96 
-60 +120 70.84 
-120 +250 11.16 
Pan 2.28 

Total 399.32 

I b t a l  
percsnt - 

0 . m  
15.71 
28.31 
34.80 
17.74 

2.79 
0.57 

Prrr c.nt 
parnln?. - 

99.92 
84.21 
55.90 
21.10 

3.36 
0.57 

Yerr1.11t 
r e t a i ned  

Table 10. Cold recovered u i t hou t  gr inding,  sample W-I. Table 1 I .  UIIII rvt overwd W I ~ I I  y r  I I I ~  811p uamplv PW- I .  

Gold Weight (mg) Percent of t o t a l  Cold V r i ~ l ~ t  ( m ~ )  Percent of t a ~ t  a1 - - 
Recovered by cyanidat ion  7.22 73.30 Hrcovrred by cyanidat  ]on 70. 88 91.42 
Remaining in t a i l s  2.63 26.70 Remaining in t a l l a  I .Y6 8.58 
Tota l  9.85 100.00 Tot a I 22.84 100.00 L 

Computed assay of heads- - - 0.72 oz/ton Computed assay of heads- - - 1.67 oz / t on  I 

Assay of t a i l s  - - - - - - - 0.18 oz/ ton  Amsay of t a i l s  - - - - - - - 0.14 o r l t o n  
Recovery - - - - - - - - - - 73.30 percent Recovery - - - - - - - - - - 91.42 percent  L 



Table 12. S ink-f loa t  analyses ,  sample RJ-1. 

Percent of Percent of ppn timen 
S i n k * o r f l o a t * *  Weight t o t a l  *ink ppm w e i ~ h t  Remarks ------ 
-lOI+18 P 41.71 10.59 0.87 36.29 - - -  

S 34.27 8 .70  45.10 26.80 918.44 
75.98 19.29 

-181+35 F 55.96 14.20 0.30 16.79 
-18/+35 S 61.43 15.59 52.33 62.50 3839.38 V i s ib l e  

117.39 29.79 gold 

-35/+60 F 37.18 9.44 0.31 11.53 
-35/+60 S 48.38 12.28 56.55 116.31 5627.08 V i s ib l e  

85.56 21.72 gold 

-601+120 F 33.36 8.47 0.44 14.68 
-60/*120 S 68.45 17.37 67.23 43.88 3003.59 V ia ib l e  

101.81 25.84 gold 

To t a l  394.00 100.01 13.625.82 

**Specific g r a v i t y  l e s s  than 2.88 
'Specific g r m i t y  g r ea t e r  than  2.88 
Computed assay  34.58 ppm gold o r  1.01 ounces per ton. 

Note: 41 percent  o f  gold i s  i n  t he  -35/+60 s i n k  f r ac t i on .  

Table 13. ikcovery  of gold h . 0 ~  eo lu t i on  by z inc  duet.  ized from known h i s t o r i c a l  records, 
So lu t i on  co ld  (IUK) a i rphoto  i n t e r p r e t a t i o n ,  and prelimi- 

nary t e r r a i n  analys is  by the authors a t  
Pregnant 16.66 
St r ipped 0.14 

var ious  scales.  Known and suspected 
Recovery 99.16 percent  avalanche a c t i v i t y ,  c l imat ic  condi- 

t i o n s ,  an4 regional snowpack character- 
i s t i c s  were corre la ted  with mountainous 

Table 14. Recovery of gold from so lu t i on  with ac t i va t ed  carbon. 

Solut ion  Gold (mg) 

Pregnant 138.72 
St r ipped 0.20 

Recover'y 99.85 percent 

Table 15. Recovery of gold by r e s i n .  Dovex 21K. 

Solut ion  Gold (mg) 

Pregnant 16.95 
St r ipped 0.65 

Recovery 96.31 percent  

AOF's on snow avalanches, Southeastern 
geothermal sites, and McGrath' geology highlight 

t e r r a i n  t o  produce a map of snow 
avalanche po ten t i a l  f o r  each of three  
quadrangles---Anchorage, Seward, and 
Juneau. 

. AOF-130, 'Provisional  snow ava- 
lanche po ten t i a l ,  Anchorage 
Quadrangle, ' by Gail David son 
and S.W. Hackett, $3 (2 maps, 
s c a l e  1:250,000). 

. AOF-131, 'Provisional  snow ava- 
lanche potent ia l  , Seward 
Quadrangle, ' by Gail Davidson 
and S.W. Hackett, $3 ( 2  maps, 
s c a l e  1 : 250,000). 

- 

new DGGS publications . AOF-132, 'Provisional snow ava- 
DGGS printed f i v e  new open-file lanche po ten t i a l ,  Juneau 

repor t s  and two updated informat ion Quadrangle,' by Gail Davidson 
c i r c u l a r s  during the quar ter .  and S.W. Hackett, $3 (2 maps, 

sca le  1 : 63,360). 
Snow Avalanche Report8 

Geothermal Report 
Three of the  open-file repor ts  

(AOF 130-132, (below) a r e  maps t h a t  A lengthy t r e a t i s e  on 12 geo- 
dep ic t  areas where a po ten t i a l  e x i s t s  thermal hot-spring sites in south- 
f o r  snow avalanches- The data  Pre- e a s t e r n  Alaska is a l so  avai lable .  The 
sent  ed have been compiled and general- r epor t ,  AOF-127, ' Assessment of thermal 



sp r ings  s i t e s  i n  southern Southeastern generation o t  e l e c t r i c i t y ;  t hese  s i t e s  
Alaska - Prel iminary r e s u l t s  and eval- could a l s o  be used f o r  a v a r i e t y  of 
u a t i o n ,  ' i s  a 72-page t e x t  by DGGS d i r e c t  uses such as  space hea t ing ,  wood 
geo log i s t s  Roman J. Motyka, Mary A. o r  lumber processing,  and perhaps aqua- 
Moorman, and John W. Reeder. The open- c u l t u r e .  The o ther  s i t e s  have l e s s  
f i l e  r epo r t  c o s t s  $3.50. The a b s t r a c t  p o t e n t i a l  but could be used l o c a l l y  fo r  
fol lows . space hea t ing  o r  a g r i c u l t u r e  enhance- 

ment. " 

"Informat ion has been gather- 
ed on 13 reported thermal-spring s i t e s ,  
12 i n  southern Southeastern- Alaska and 
one i n  western B r i t i s h  Columbia. Five 
of  the  reported s i t e s  could not be sub- 
s t a n t i a t e d  by DGGS. The e ight  known 
thermal spr ing  s i t e s  a r e  assoc ia ted  
with g r a n i t i c  t e r r a i n  and, except f o r  
Baker I s land  Hot Springs,  occur within 
o r  near  i n t ens ive ly  f r ac tu red  Creta- 
ceous-age plutons of t he  Coast Range 
Bath01 i t h  . 

" Thermal- spr ing  sur face  tem- 
pe ra tu re s  range from 21°C  (Twin Lakes) 
t o  91.5OC (Bai ley  Bay). The g r e a t e s t  
d i scharge  occurs  a t  Chief Shakes hot  
sp r ings  (450 lpm). Bel l  I s land  Hot 
Spr ings ,  which has about a 100-l/min 
d ischarge  and a 70°C temperature,  has 
had the  most development. Two pre- 
v i o u s l  y unreported thermal-spring 
s i t e s ,  Barnes Lake w a r m  spr ings  and 
Bradf ie ld  hot spr ings ,  have a low r a t e  
of d i scharge  and r e spec t ive  su r f ace  
temperatures of about 25" and 54°C. 

"The known thermal sp r ings  
probably o r i g i n a t e  from c i r c u l a t i o n  of 
meteoric  waters  through deep-seated 
f r a c t u r e  and f a u l t  systems. The chemi- 
c a l  c o n s t i t u e n t s  of t h e  a l k a l i - s u l f a t e  
t o  a lka l i - ch lo r ide  thermal waters a r e  
probably derived from i n t e r a c t i o n  of 
t h e  deeply c i r c u l a t i n g  meteoric waters  
wi th  the  g r a n i t i c  wal l  rocks. Chemical 
geothermometry suggests  subsurface 
temperatures of 55" t o  151°C. If  
waters  a r e  being heated s o l e l y  by con- 
duc t ion  from wall  rocks,  c i r c u l a t i o n  
depths  must be about 1.5 t o  5 km, as- 
suming geothermal g rad ien t s  of 30" t o  
50°C/km. 

"Subsurface r e s e r v o i r s  as- 
soc i a t ed  with thermal spr ings  i n  south- 
e r n  Southeastern Alaska a r e  of low tem- 
pe ra tu re  and, a r e  probably l imi ted  i n  
e x t e n t ,  compared t o  geothermal f i e l d s  
now being used elsewhere i n  t he  world. 
Only the  Bel l  I s land  and Bailey Bay 
s i t e s  now o f f e r  any p o t e n t i a l  fo r  

/ 

McGrath-area Geology 

Far the r  t o  t h e  no r th ,  two DGGS 
s t a f f e r s  compiled a r epo r t  on the  Mc- 
Grath a rea .  It i s :  

. AOF-134, 'Prel iminary geology of 
t h e  McGrath-upper Innoko Riv- 
e r  a r e a ,  western i n t e r i o r  
Alaska, '  by T.K. Bundtzen and 
G.M. Laird,  $4 (36 p. t e x t ,  
2 maps, s c a l e  1:63,360 and 
1:125,000). The a b s t r a c t  
fol lows.  

"The McGrath-upper Innoko 
River a r ea  conta ins  a Late Paleozoic 
chert-argillite-limestone u n i t ,  Ear- 
l y ( ? )  Cretaceous limy sandstone and im- 
pure l imestone,  and a t h i c k  sec t ion  of 
mid- t o  Late Cretaceous l i t h i c  sand- 
s tone ,  s i l t s t o n e ,  sha l e ,  and conglomer- 
a t e .  Late .Cretaceous a l k a l i n e  p lu tonic  
complexes, d ike  swarms, and assoc ia ted  
mafic  volcanics  cons i s t i ng  of b a s a l t ,  
andes i t e  , and minor tuffaceous sedimen- 
t a r y  rocks in t rude  and o v e r l i e  t he  
bedded rocks.  G lac i a l ,  e o l i a n ,  a l l u -  
v i a l ,  and c o l l u v i a l  depos i t s  a r e  abun- 
dan t .  Dominant s t r u c t u r e s  a r e  north- 
eas t - t rending  fo lds  and high-angle 
f a u l t s .  

"Placer gold depos i t s  have 
been mined from modern and o lder  stream 
t e r r a c e s  i n  t he  Ophir mining p rec inc t  
and the  Candle H i l l s ;  t o t a l  production 
i s  bel ieved t o  be a t  l e a s t  500,000 
ounces of gold. The gold p l ace r s  i n  
t h e  Ophir a r ea  a r e  found downslope and 
downstream from b a s a l t i c  t o  r h y o l i t i c  
d i k e  swarms and a r e  a l s o  concentrated 
along f a u l t s  and d ikes  t rending across  
t h e .  stream channel s . The d ike  swarms 
con ta in  anomalous amounts of gold,  
n i c k e l ,  y t  trium, chromium, and zircon- 
ium. Frac tures  i n  plutons and nearby 
h o r n f e l s  zones l o c a l l y  conta in  anoma- 
lous  amounts of base and precious 
meta ls  which a r e  probably t h e  lode 
source of  gold p l ace r s  i n  t he  Candle 
H i l l s  ." 



In add i t i on ,  DGGS has updated two 
o l d i e s  but goodies i n  t he  Information 
C i rcu la r  department. IC-3, 'Hand- 
p l ace r  mining methods,' has 10 pages, 
inc luding  four  f i gu res .  Informat ion 
C i rcu la r  18, 'Amateur gold prospect- 
i ng ,  ' is  5 pages long. Both a re  f r e e .  

Alaska Miners Association to meet Oct. 23-25 

The 1980 Annual Alaska Miners 
Associat ion Convention and Trade Show 
has  been scheduled fo r  Oct. 23-25 a t  
t h e  Hotel Captain Cook in  Anchorage. 

A growing explora t ion  boom i n  the  
s t a t e ,  p a r t i c u l a r l y  fo r  gold and o the r  
noble meta ls ,  i s  expected t o  make it 
t h e  l a r g e s t  ga ther ing  i n  the  associa-  
t i o n ' s  h i s t o r y .  

One reason *for  t h a t  expec ta t ion  i s  
t h e  f a c t  t h a t  near ly  500 persons a t -  
tended a recent  placer  mining confer- 
ence cosponsored by the  AMA, nea r ly  
double t he  number t h a t  a t  tended the  
1979 AMA convention. 

While the  g r e a t e s t  i n t e r e s t  i s  
probably i n  the  more valuable  m e t a l l i c  
mine ra l s ,  explora t ion  i s  being con- 
ducted f o r  near ly  every c o m e r c i a 1  
mineral .  Some of the  world's l a r g e s t  
d e p o s i t s  of copper,  molybdenum, and 
n i cke l  have been discovered he re  i n  
recent  years  and a re  being assessed fo r  
t h e i r  mining f e a s i b i l i t y .  

Ten ta t ive  plans fo r  the  t r ade  show 
t h i s  year c a l l  fo r  an exh ib i t  of large-  
equipment items i n  an outdoor exh ib i t  
ad jacent  t o  t he  convention s i t e ,  ac- 
cording t o  Riz Bigelow, president  of 
WGM, Inc.  and convention chairman. 

More information on the  t r a d e  show 
and convention may be obtained by 
w r i t i n g  the  Alaska Miners Associat ion,  
509 W. 3 rd . ,  Su i t e  17, Anchorage, AK 
99501 o r  c a l l i n g  (907) 276-0347. 

New mining claims top 5,000 again 

The number of new claims f i l e d  
wi th  the  s t a t e  recorders  t o t a l e d  5,012 
which i s  the  second t i m e  i n  a row t h a t  
t h e  q u a r t e r l y  t o t a l  has exceeded the  
5,000 mark t h i s  year .  Most of t he  
a c t i v i t y  centered i n  t he  Fairbanks- 
C i r c l e  a rea .  

The EGS mining-informat ion  o f f i c e  
i n  College has processed 12,640 new 
claims so f a r  t h i s  year ,  more than 
double what had come i n  by t h i s  time 
l a s t  year ,  s a id  mining s p e c i a l i s t  
Mildred Brown. "This i s  d i r e c t l y  a t -  
t r i b u t a b l e  t o  t he  high p r i ce s  of gold 
t h i s  year," she sa id .  

The t o t a l s  by recording d i s t r i c t  
a r e  : 

June J u l y  August 

Fairbanks 
Manley Hot Sp. 
Nulato 
M t .  McKinley 
Nenana 
Rampart 
Fo r t  Gibbon 
KO t zeb ue 
Talkeetna 
Palmer 
Nome 
Juneau 
Haines 
Skagway 
Pe te r  sburg 
Ketchikan 
Anchorage 
Cordova 
Ch i t ina  
Bethel 
Kuskokw i m  
Kod i a k  

Tota l  1,545 1,746 1,721 

State may ask leases for miniig on its lands 
(from Fairbanks Daily News-Miner, Aug. 25, 1980) 

It w i l l  be a dec is ion  t h a t  could 
r a d i c a l l y  change hard-rock mining pro- 
cedures  i n  Alaska, but t he  a t t o rney  
gene ra l ' s  formal opinion on r equ i r ing  
l e a s e s  for a l l  mining on s t a t e  lands 
won't be re leased  f o r  another four  t o  
s i x  weeks. ' 

A d r a f t  opinion though, is  being 
c i r c u l a t e d  among the  mining indus t ry .  
and o the r  concerns before t h a t  f i n a l  
opinion i s  w r i t t e n ,  Attorney General 
Wilson Condon sa id  today. 



"This i s  not our usual p rac t i ce ,  
and it  won't be our usual prac t ice .  
This i s  a subject  of grea t  importance 
t o  a l o t  of people. I t ' s  a problem 
t h a t  hasn ' t  been addressed d i r e c t l y  in 
the  21 years  of statehood, and i t ' s  got 
t o  be addressed," he said.  

The opinion revolves around the 
i n t e r p r e t a t i o n  of Section 6 ( i )  of the 
1959 Alaska Statehood Act, whlch could 
be read t o  mean a possible f o r f e i t u r e  
of s ta te-se lec ted  lands i f  the s t a t e  
does not have a mineral leasing Bystem 
i n  place. 

There apparently have never been 
state-issued mining l eases ,  and the  
usual prac t ice  of granting claims 
through the  process of discovery and 
patent  i s  s imi lar  t o  tha t  used by the 
fede ra l  government on i t s  lands. 

But with congressional resolu t ion  
of  the Alaska lands issue now i m i n e n t  , 
t he  question of mineral leasing has 
moved t o  the foref ront .  

How the  s t a t e  should handle hard 
rock mining on lands it owns and has 
se lec ted  has been a quest ion l inger ing  
i n  the  background for  years ,  although 
the re  have been no court challenges on 
the  prac t ice  of allowing claims. 

Sect ion 6 ( i )  s t a t e s  tha t  on 
mineral lands conveyed t o  the  s t a t e  
under i t s  land se lec t ions ,  the s t a t e  
must require i n  a l l  s a l e s ,  g ran t s ,  
deeds or pa tents ,  a reservat ion t o  the 
s t a t e  of a l l  minerals i n  the lands. 
Mineral deposi ts  "shal l  be subject  t o  
lease  by the s t a t e  as the s t a t e  Legis- 
l a t u r e  may d i r e c t , "  or  the  land could 
be subject  t o  f o r f e i t u r e .  

Currently there a re  some resources 
t h a t  requi re  l eases ,  such as o i l ,  gas 
and coal .  

The request for  an at torney 
genera l ' s  opinion regarding leasing was 
made l a s t  f a l l  by a d iv i s ion  of the 
Department of Natural Resources. 

That request asked only about 
claims on state-selected lands tha t  the 
U.S. Department of I n t e r i o r  has not yet 
t e n t a t i v e l y  approved for  conveyance t o  
the  s t a t e .  

The d r a f t  opinion goes beyond tha t  
quest ion,  and apparently w i l l  l ay  the 
base for  a l l  fu ture  laws and regula- 
t i o n s  on the question of mineral leases  
and mining a c t i v i t i e s .  

J . P .  Tangen, president of the  
Alaska Miners Association, sa id  t h i s  
morning tha t  he has been in  contact  
with the  a t torney genera l ' s  off i ce  as  
the  question has been researched, but 
has not seen a copy of the  d r a f t  
opinion. 

Tangen sa id  the s t a t e  must weigh 
the  question of possible f o r f e i t u r e  of 
i t s  lands i f  it v i o l a t e s  sec t ion  6 ( i ) ,  
but  he adamantly opposes lease require- 
ment s .  

Most of the mining today i s  on 
fede ra l  lands, because it has been easy 
f o r  miners t o - e s t a b l i s h  claims through 
the  Bureau of Land Management, Tangen. 
s a i d .  

"Up u n t i l  t h i s  point i n  h i s to ry ,  
most of the  state-selected land had not 
been conveyed t o  the  s t a t e ,  so the  
s t a t e  simply ignored any respons ib i l i ty  
it might have in  issuing leases  on 
lands tha t  were pending conveyance ," 
Tangen sa id .  

A wrong decision on leasing could 
mean the " s t a t e  may be forced t o  re- 
l inquish  i t s  se l ec t ion  back t o  the  
f ede ra l  government, which nobody 
wants ," Tangen sa id ,  but he added tha t  
l eas ing  requirements would have a nega- 
t ive  impact on mining a c t i v i t i e s  . 

What Tangen fea r s  i s  tha t  t o  now 
requ i re  leases  for  hard-rock mining on 
s t a t e  lands may cause miners who are  
not  aware of changes in  the law t o  un- 
w i t t i n g l y  lose t h e i r  r i g h t s .  

"It 's e s s e n t i a l l y  a novel i ssue .  
The federa l  government has not chal- 
lenged the s t a t e ' s  in t e rp re ta t ion  up t o  
t h i s  point ,I1 Tangen said.  

"In the f i r s t  instance,  the  s t a t e  
h a s n ' t  developed i t s  regula t ions  for  
l ease  format. A t  t h l s  point in  t i m e ,  
t he re1  s not a s ing le  mine operat ing 
under a hard rock mining lease.  
There1 s never been a lease  issued," 
s a i d  the  Juneau at torney.  



Tangen sa id  fur ther  tha t  "the 
p rac t i ce  of leas ing s t a t e  lands for  
mining and the  prac t ice  of leasing 
minerals  for  mining has had a disas-  
t rous  r e s u l t  around the United S ta tes .  
Coal leases  ( i n  other s t a t e s )  have been 
under moratorium for  some 15 years." 

The AMA president said Alaska 
could have a good experience with 
leas ing,  but the h i s t o r y  of other  
s t a t e s  would indica te  the odds for tha t  
a r e  not good. 

"If a t  a l l  l ega l ly  possible,  we 
should avoid leasing l i k e  the plague," 
Tangen sa id .  "The current  s i t u a t i o n  is 
j u s t  f i n e ,  mining on s t a t e  claims, 
t h a t ' s  what we should work toward." 

Most mining today, he sa id ,  i s  a 
I I mom and pop operation" with the ' 
miner ' s finances t i ed  up in  equipment 
and cost  of operation. 

Tangen fea r s  tha t  leasing would 
impose undue r e s t r i c t i o n s  on miners and 
t h a t  leases  may put more f inancia l  bur- 
den on miners who already are  paying 
corporate income taxes plus mining 
l i cense  taxes on production. Rent or 
roya l ty  fees might be imposed i n  
l e a s e s ,  he said.  

F.F. Barnes, USGS 'Alaskan coal pioneer' 

F a r r e l l  F. Barnes, a major 
cont r ibutor  t o  the  present-day 
knowledge of Alaska's coal re- 
sources,  recent ly  passed away. 
The following t r i b u t e  t o  'Barney, ' 
a s  he was known t o  most of h i s  
f r i ends  and colleagues, was sub- 
mit ted t o  the Mines and Geology 
Bul le t in  by Robert M. Chapman, a 
fel low geologist  with the  U.  S. 
Geological Survey i n  Menlo Park, 
Cal i fornia .  

' F a r r e l l  F. Barnes was 
born i n  P r inev i l l e ,  Oregon, i n  
1905, received h i s  A.B. ,  and A.M., 
degrees in  geology from Universi ty 
of Oregon in  1929 and 1930, and the 
Ph . D . , in geology from Northwestern 
Universi ty in  1935. He died May 7 ,  
1980 a t  h i s  home i n  Fort Bregg, 
Ca l i fo rn ia ,  and i s  survived by h i s  
wife ,  Marian, whom he married in  
1934, and by a daughter and a son. 
Barney's e a r l y  work was as geology 

i n s t r u c t o r  a t  Oregon 1929-35, as 
geologis t  with the U.S. Engineers 
1935, and as geologist  with the  
S o i l  Conservation Service 1935-39. 

' H i s  career  in  Alaska be- 
gan as  geologist  for  The Alaska 
Railroad 1939-44, and from l a t e  
1944 u n t i l  retirement in  January 
1966 he was with the Alaskan Geol- 
ogy Branch of the U.S. Geological 
Survey. With the Survey, and a lso  
i n  part  with the Railroad, he was 
primari ly concerned with the  geol- 
ogy, explora t ion ,  and development 
o f  Alaskan coal deposi t s .  Most of 
h i s  f i e l d  work from 1944 through 
1962 was in  the  coal-bearing areas 
of  the Railbelt-Matanuska Valley, 
Kenai Peninsula, Bering River, and 
Beluga-Yentna Rivers. He authored 
o r  coauthored t h i r t e e n  published 
repor t s  and maps on these a reas ,  
and compiled and published four re- 
por t s  and maps covering the  coal 
deposi t s  of a l l  of Alaska. In 
add it  ion,  h i s  broad knowledge of 
Alaskan geology and coal  resources 
was applied t o  many planning and 
adminis t ra t ive  tasks  within the 
Survey. Much could a l so  be sa id  
about h i s  many f ine  personal a t -  
t r i b u t e s .  ' 

Don Triplehorn, University of 
Alaska geology professor,  sa id ,  
' H i s  death i l l u s t r a t e s  an important 
f a c t :  Geologists with the most 
f i e l d  experience i n  Alaskan coals  
a r e  few i n  number and they are 
r ap id ly  vanishing due t o  r e t i r e -  
ments and death. Perhaps more 
importantly, they are  not being re- 
placed by a younger generation. ' 
Moreover, Triplehorn asks,  'Where 
w i l l  we be i n  10-20 years when 
i n t e r e s t  develops i n  Alaskan coals  
on a la rge  sca le  and i n  a short  
time frame? ' 

D r .  Barnes ' bibliography i s  
ava i l ab le  on request from DGGS, 
College . 

' When the  white man discovered 
t h i s  country, the  Indians were running 
it .  There were no taxes ,  no debts ,  
women did a l l  the work--and the white 
man thought he could improve on a 
system l i k e  that.'--Sign i n  Hobo's Bar 
i n  Galena. 



State will buy Alaskan gold 
(from Alaska Miner, Aug. 1980) 

The S t a t e  Treasury w i l l  buy Alas- 
kan gold in  bu l l i on  form whenever pos- 
s i b l e  a s  soon as  purchases begin with 
s t a t e  pension monies. 

There a r e  four c r i t e r i a  which have 
t o  be met, though, before Alaskan gold 
can be purchased: it must be i n  bu l l i on  
form; i t  must be of .995 f ineness ;  i t  
must be of fe red  a t  a competi t ive pr ice  ; 
and it must be secured in  a l icensed 
depos i tory  before purchase. 

"Purchasing Alaskan gold i s  going 
t o  be a problem simply because we have 
no r e f i n e r y  i n  t he  s t a t e , "  s a id  Pe ter  
Bushre, deputy commissioner of the  
t r ea su ry .  

The l e g i s l a t i o n  passed t h i s  spr ing 
al lowing the  s t a t e  t o  inves t  10 percent  

- o f  s t a t e  pension funds i n  gold speci- 
f i e d  t h a t  purchases must be i n  bul- 
l ion. 

The gold must a l s o  be secured i n  a 
l i censed  depos i tory  before i t  is pur- 
chased as  a guarantee on i ts  f ineness .  

"There a r e  only s i x  depos i to r i e s  
i n  the  U.S., loca ted  in  Chicago and New 
York," s a i d  Bushre. The problem is 
secur ing  gold when it i s  purchased i s  
one of the  dec i s ions  now i n  progress  
be fore  gold purchases begin. 

I f  a miner wished t o  s e l l  h i s  gold 
t o  the  s t a t e  it must f i r s t  be re f ined  
t o  b u l l i o n  form and then shipped by the 
r e f i n e r y  d i r e c t l y  t o  the  l icensed 
depos i tory .  "The s t a t e  would then,  i n  
e f f e c t  , buy the  miner ' s warehouse 
r e c e i p t , "  s a ld  Bushre. 

"We w i l l  ab so lu t e ly  buy Alaskan 
miners '  gold," he sa id .  "Of course,  
t h e  p r i ce  must be competit ive." 

Anyone wishing t o  contac t  Bushre 
may w r i t e  him a t  t he  Alaska Department 
o f  Revenue, Treasury Div is ion ,  Pouch 
S-B, Juneau, AK 99811. 

Purchases haven ' t  s t a r t e d  s ince  
t h e  law went i n t o  e f f e c t  J u l y  1 due t o  
t h e  time involved i n  s e l e c t i n g  a 
depos i tory  and seeking suppl ies  of bul- 
l i o n .  But b u l l i o n  was not t he  only 
purchase allowed i n  t he  l a w ;  some of 

t he  pension funds could a l s o  be in- 
ves ted  i n  fore ign  s e c u r i t i e s  and time 
depos i t s .  

"As you've probably not iced ,  our 
d o l l a r  has become s t ronger  i n  t h e  past 
12 months ,I1 s a id  Bushre, "Therefore,  we 
haven ' t  any immediate plans fo r  invest-  
ing  i n  fore ign  s e c u r i t i e s  ." 

Bushre did say,  however, t h a t  
s e c u r i t i e s  i n  England, Germany, and 
Japan had been c l o s e l y  sc ru t in i zed  fo r  
poss ib le  fu tu re  investment. 

BLM says new proposal eases regulations 
for small miners 

(from Fairbanks Daily Ne ws-Miner, Sep t. 16, 1980) 

The Bureau of Land Management has 
recommend scrapping i ts proposed mining 
r egu la t ions  i n  favor  of an a l t e r n a t i v e  
p l an  t h a t  would be much l e s s  of a ,bur- 
den on s m a l l  miners. 

The f i n a l  environmental impact 
s ta tement  on BLM's proposed mining 
r e g u l a t i o n s  says small  miners should 
s t i l l  be requi red  t o  con t ro l  t h e i r  
impact on f ede ra l  land and take  some 
s t e p s  t o  r e s t o r e  land t o  o r i g i n a l  cond- 
i t i o n  when they a r e  through. 

However, the  "prefer red  a l t e rna -  
t i v e "  put forward by BLM i n  t he  envir- 
onmental impact s ta tement  would not  
r e q u i r e  a performance bond o r  a 
d e t a i l e d  plan of opera t ion  from miners 
who d ig  up 5 a c r e s  o r  l e s s  each year i n  
any s i n g l e  mining pro jec t .  

Small miners would only have t o  
f n o t i f y  BLM of t h e i r  opera t ions  10 days 

i n  advance, and the "weekend" miner 
. would not have to  n o t i f y  BLM a t  all. 

I "This a l t e r n a t i v e  is more sensi-  
I t i v e  t o  the  concerns of s m a l l  miners 

and t h e i r  c u l t u r e ,  whereas the proposed 
a c t i o n  may fo rce  some of them t o  l o s e  
i n t e r e s t  i n  mineral explora t ion  because 
of  t h e  burden t h a t  may be imposed on 

: them i n  the  plan approval process," the 
BLM said.  

i For miners who do have t o  submit 
I p lans  of t h e i r  opera t ions  t o  BLM f o r  
' approval ,  t he  a l t e r n a t i v e  sets a t i g h t  i deadl ine  f o r  BLM a c t i d n  on the  plans 

and r equ i r e s  performance bonds only a t  
t h e  d i s c r e t i o n  of l o c a l  BLM o f f i c i a l s .  



"The pre f e r r ed  a1 t e r n a t  i v e  should 
e l imina t e  s i g n i f i c a n t l y  t h e  paperwork 
and ' red tape '  requi red  by both BLM and 
t h e  mining indus t ry . .  .without circum- 
ven t ing  the  ... r e s p o n s i b i l i t y  of  pre- 
ven t ing  unnecessary or  undue degrada- 
t ion , I t  t h e  BLM statement concludes.  
"It is the  l e a s t  c o s t l y  and most e f -  
f i c i e n t  way t o  implement t h e  regula- 
t ions .  

I1  It is t r u e  t h a t  i n  some ins tances  
t h e r e  w i l l  be a degree of unmitigated 
impacts t h a t  w i l l  c r e a t e  unnecessary 
damage," BLM says.  "But these  impacts 
a r e  expected t o  be only temporary 
because BLM w i l l  monitor t he  opera t ions  
t o  t he  ex ten t  pos s ib l e  t o  ensure t h a t  
unnecessary or  undue degradat ion does 
no t  t ake  place." 

I f  adopted a s  w r i t t e n ,  t he  new 
r e g u l a t i o n s  would cover BLM land not  
under a wilderness  s tudy withdrawal or  
o t h e r  s p e c i a l  land use des igna t  ion.  
The new proposal grew out  of  a 4-year 
s t r u g g l e  wi th in  t he  f ede ra l  agency t o  
w r i t e  acceptab le  r egu la t i ons  covering 
mining under the  f ede ra l  Mining Law of 
1872.  

That law gives  minera l s  and land 
ownership t o  prospec tors  who s t a k e  
claims on open f ede ra l  land and mine 
them t o  show t h e  claims t o  be v a l i d  
ones.  Modern-day land managers p re f e r  
l e a s i n g  mineral r i g h t s  and r e t a i n i n g  
f e d e r a l  land ownership, but i n  recent  
yea r s  t h e  1872 law has .wi ths tood  
s e v e r a l  a t tempts  by f ede ra l  o f f i c i a l s  
and environmental groups t o  repea l  i t .  

The Federal Land Pol icy  and 
Management Act of  1976 r e q u i r e s  t h a t  
t h e  Secre ta ry  o f  I n t e r i o r  "take any 
a c t i o n  necessary t o  prevent unnecessary 
o r  undue degradation" of pub1 i c  lands.  

While o the r  f e d e r a l  and s t a t e  
agenc ies  r e g u l a t e  water q u a l i t y  and 
c e r t a i n  o the r  aspec ts  of  mining, s i nce  
FLPMA was passed B W  has  weighed a 
number of proposals  fo r  r egu la t i ons  it 
might use t o  guard t h e  land i t s e l f  . 

The proposals  include r equ i r ing  
miners  t o  submit d e t a i l e d  p lans  of  
ope ra t  i ons  fo r  BLM approval i n  advance , 
and making miners put up bonds t o  en- 
s u r e  t h a t  t hey  l i v e  up t o  t he  land 
reclamat  ion r u l e s .  

Small miners say  such r egu la t i ons  
a r e  t oo  g rea t  a paperwork burden on 
them and they claim performance bonds 
would be impossible fo r  most miners t o  
ob t a in .  

The cu r r en t  environmental impact 
s ta tement  is on t h e  l a t e s t  proposal for  
BLM mining r e g u l a t i o n s ,  and it puts  
f o r t h  a "preferred a1  t e r n a t  ive"  t h a t  
i n s t e a d  amends the  proposed r egu la t i ons  
by drawing on e x i s t i n g  National Fores t  
Se rv i ce  mining r u l e s  and some of t he  
pub l i c  arguments presented fo r  no 
a c t i o n  a t  a l l .  

"The prefer red  a1  t e r n a t  i v e  evolved 
a s  a r e s u l t  of  t h e  a n a l y s i s  of t h e  
w r i t t e n  and ve rba l  comments and t h e  
bu reau ' s  ques t ionable  c a p a b i l i t y  t o  
implement t h e  proposed r egu la t i ons , "  
BLM s a i d .  Under t he  l a t e s t  BLM plan: 

. Miners must r epo r t  i m e d  i a t  e 1 y. 
t h e  d i scovery  of  any s i g n i f i c a n t  cul- 
t u r a l  o r  pa leonto logica l  resources ;  

. Small miners must n o t i f y  BLM of 
t h e i r  a c t i v i t i e s  a t  t he  beginning and 
end of  t h e i r  p r o j e c t s ;  

. And a l l  miners must reshape and 
r evege t a t e  t he  lands "where reasonably 
p rac t i cab l e . "  

The small  miners '  exemption from 
w r i t i n g  plans o f  opera t ions  does not  
apply t o  a r ea s  o f  c r i t i c a l  environ- 
mental  concern, na t i ona l  r e c r e a t i o n  
a r e a s ,  n a t i o n a l  t r a i l  systems, a r ea s  
1 imited o r  c losed t o  of f-road veh ic l e s ,  
and wild and scenic  r i v e r  c o r r i d o r s  . 

Columbia Glacier i n  Pr ince  W i l l i a m  
Sound i s  t h e  bes t  known of t he  t ide-  
water  g l a c i e r s .  Columbia' s spark l ing  
wa l l  of blue ice moves on the  average 
o f  6 f e e t  a day, which is  considered 
v e r y  rapid.  It has a spec tacu la r  f r o n t  
t h a t  is  150 t o  250 f e e t  high and 3 t o  4 
m i l e s  wide. It is  about 25 m i l e s  
1 ong: 

Urban Renewal. The U. S. Board 
on Geographic Names has decreed t h a t  
t h e  l a k e  1.5 miles e a s t  of Point  Camp- 
b e l l  and 5 m i l e s  southwest of Anchorage 
be  named ' L i t t l e  Campbell Lake.' Its 
u n o f f i c i a l  des igna t ion  had been 'Beer- 
can Lake. ' 



DNR Deputy Commissioner Haynes, The o r e  c o n s i s t s  of crushed gold- 
division directors visit Fairbanks area bearing s c h i s t  and qua r t z  cemented by 

i r o n ,  a r s e n i c ,  and antimony oxides.  mining developments Tricon has reopened the  underground 
By Thomas K. Bundtzen workings, which c o n s i s t  of a s h a f t  and 

working l e v e l s  a t  150 and 200 f e e t .  
On August 14th, Deputy Commis- These d r i f t s  fol low one of t he  seve ra l  s i o n e r  .Jeff Haynes and e igh t  DNR d iv i -  p a r a l l e l  ore. s t r u c t u r e s  t h a t  t rend 

s i o n  d i r e c t o r s  toured mineral develop- N. 2 0 ~ -  400  E,  dip steeply to the ment f a c i l i t i e s  on Es t e r  Dome, a well- southeast. kcording to hicon geolo- known mining area a few northwest gist Wayne h r t o n ,  newly discovered ore 
Ihe DGGS-sponsored tour s t r u c t u r e s  i d e n t i c a l  i n  geometry and was designed to inform s t a t e  o f f i c i a l s  content with the original *, 

of and Creek vein lie en echelon to the pre- 
t o  e s t a b l i s h  a c lo se r  r e l a t i o n s h i p  with 
the  resurging gold-mining industry.  v ious ly  known o r e  shoots.  

Accompanying Haynes were Nick 
Carney (Div is ion  of Agricul ture) ,  Ross 
Schaff (Minerals and Energy Manage- 
ment),  Chip Dennerleia * (Parks) ,  Ted 
Smith ( F o r e s t ,  Land, and Water Manage- 
ment) , Tom Bergstrom (Administrat ion 
and Management) , Wyatt G i lbe r t  (DGGS) , 
Reed Stoops (Research and Development), 
and Claude Hoffman (Technical Ser- 
v i ces ) .  Also a t tending  the  t r i p  were 
t h e  au thor ,  chief  mining geo lag i s t  G i l  
Eakins , mining information c l e r k  Carole 
Stevenson, and Mark Robinson of t he  
Mineral Indus t ry  Research Laboratory, 
who cosponsored the  tour.  

E s t e r  Dome has long been a center  
of gold mining, with nea r ly  60 known 
lode-gold and base-metal occurrences on 
i t s  f lank.  These lodes were undoubt- 
e d l y  t h e  bedrock source of the  r i c h  
p l a c e r s  mined by both small  opera tors  
and the  dredges of t he  USSR&M Company 
i n  Sheep, Ready Bull ion,  Nugget, Es t e r ,  
and Cripple  Creeks. By 1965, mining 
a c t i v i t y  had a l l  but disappeared i n  the 
d i s t r i c t ,  but when gold p r i ce s  s t a r t e d  
soa r ing  2 years  ago, mining i n t e r e s t  
was renewed. Today, t h e r e  a r e  severa l  
mechanized p lacer  mines and two large-  
s c a l e  hard-rock explora t ion  opera t ions  
i n  t h e  Es t e r  Dome v i c i n i t y .  

Grant Lode 

The f i r s t  property v i s i t e d  was the  
Grant Mine on Happy Road, owned by 
Roger Burggraf and operated under op- 
t i o n  by Tricon Incorporated of Van- 
couver,  B.C. P r io r  t o  1950, about 
4,000 tons  of o r e  averaging about 1 
ounce go ld l ton  was mined from t h i s  
depos i t .  

The mine p l an t  inc ludes  a s t e e l  
head frame, a 6,000-lb-capacity s h a f t  
h o i s t ,  muckers which w i l l  eventua l ly  be 
on r a i l s ,  a shop, and o ther  f a c i l i t i e s  
f o r  mine personnel. The m i l l  c o n s i s t s  
of  a conveyor b e l t ,  primary j a w  
c rushe r ,  b a l l  m i l l ,  and severa l  d i e s t e r  
t a b l e s  f o r  recovering the gold,  which 
appears  t o  be e n t i r e l y  f r e e  mi l l ing .  
The p l an t  opera tes  two 10-hour s h i f t s  
and processes about 1 t on  of orelhour.  
The 15 employees inc lude  th ree  under- 
ground miners ,  a h o i s t  man, m i l l  a t -  
t endants ,  g e o l o g i s t ,  mining engineer ,  
and an explora t ion  crew. 

Groundwater from the  underground 
workings i s  pumped to  the g r a v i t y  m i l l ,  
which uses  no chemical process. A 
smal l  s e t t l i n g  pond no r th  of t he  mine 
recovers  t he  m i l l  t a i l i n g s .  Gold 
recovered from the cu r r en t  p i l o t  p lan t  
has  l a r g e l y  paid f o r  the  i n i t i a l  
investment. Tricon Incorporated,  t he  
ope ra to r  f o r  Si lverado Mines, which 
holds  o ther  c laims on Es ter  Dome, en- 
v i s i o a s  s eve ra l  small  underground 
mining opera t ions  t h a t  eventua l ly  w i l l  
f eed  a l a r g e r  m i l l .  

Ryan Lode 

The next  mine examined was the  
well-known Ryan lode ,  c u r r e n t l y  under , 
op t ion  by St.  Joe American, of Spo- 
kane. 

This depos i t  con ta ins  a l a r g e  
amount of low-grade mi l l i ng  o r e  t h a t  
was, u n t i l  r ecen t ly ,  imprac t ica l  t o  
mine. It i s  s imi l a r  t o  the Grant Mine 
i n  s eve ra l  respec ts :  a )  s eve ra l  thou- 
sand tons  o f  'high-grade' o r e  were 
s e l e c t i v e l y  mined and p i l l e d  on the  



proper ty  betore World War 11, b) the 
o r e  zone i s  almost i d e n t i c a l  i n  char- 
a c t e r  and l i e s  almost along the same 
s t r i k e .  So f a r  the eight-man St. Joe 
American opera t ion  has, with a l o c a l  
d r i l l i n g  crew and two Nodwell mounted 
Acker d r i l l  r i g s ,  explored the Rygn 
l o d e  with 15 deep diamond d r i l l  holes.  
I f  exp lo ra t ion  cont inues ,  f u r t h e r  work 
w i l l  inc lude  underground development 
wi th  a s p i r a l  i n c l i n e  t o  bulk sample 
var ious  l e v e l s  of the  depos i t  f o r  
me ta l lu rg i ca l  t e s t i ng .  

St .  Joe has a l s o  been d r i l l i n g  the 
nearby Mohawk gold-antimony-Cung st en 
depos i t .  P ro j ec t  geo log i s t  Don Thomp- 
son ind ica ted  t h a t  the  Es t e r  Dome dis-  
t r i c t  "has exce l l en t  p o t e n t i a l  f o r  sus- 
t a i n i n g  a s i g n i f i c a n t  hardrock gold 
mining industry." 

Typical P l ace r  Operation 

The l a s t  mine v i s i t e d  was a small- 
s c a l e  p lacer  opera t ion  on Ready Bullion 
Creek near  the  v i l l a g e  of Ester .  
Operator B i l l  Hennesey and th ree  part-  
n e r s  feed an elevated 40-foot-long 
s l u i c e  box with a front-end loader .  
T a i l i n g s  a r e  pushed down the  bedrock 
d r a i n  wi th  a bulldozer.  Water used 
during the  s l u i c i n g  process i s  essen- 
t i a l l y  recycled from a catchment pond. 
The DNR group was a b l e  t o  view the  
t a i l e n d  of a 'clean-up,' complete with 
a growing wave of yellow metal  a s  t he  
sweeper moved down the box. 

The tou r  culminated in- a l a t e  
lunch  a t  t he  Pump House r e s t a u r a n t ,  a 
popular d in ing  establ ishment  on the  
Chena River t h a t  was a large-capaci ty 
pumping s t a t i o n  a couple of genera t ions  
ago. It supplied water f o r  the USSR&PI 
gold-dredging opera t ions  near  Es t e r ,  
s e v e r a l  mi les  t o  the  northwest. 

During the  e n t i r e  t ou r ,  t he  oper- 
a t o r s  f r e e l y  discussed mining i s s u e s  
wi th  the  o f f i c i a l s ,  who a r e  i n  charge 
of managing Alaska's land and re- 
sources.  Concern brought out  by t h e  
miners included: environmental q u a l i t y ,  
l and  reclamation,  encroachment of sub- 
d i v i s i o n s  i n t o  h ighly  mineral ized 
a r e a s ,  and e f f e c t s  of r egu la t ions  per- 
t a i n i n g  to  mining. 

A s  Burggraf explained,  " Some l o c a l  
r e s i d e n t s  view an emerging l o c a l  

mineral  i ndus t ry  with f e a r  and appre- 
hension. They don' t  want to  see  any 
more roads o r  development i n  the  Es t e r  
o r  Cleary H i l l  a reas .  But they f o r g e t  
t h a t  v i r t u a l l y  a l l  t he  present  e x i s t i n g  
roads  were t r a i l s  t o  mines and t h a t  
many of  t h e  s t ands  of l u s h  deciduous 
t r e e s  and beaut i f  u l  open meadows repre- 
s e n t  secondary vegeta t ion  t h a t  r e su l t ed  
from e a r l i e r  mining a c t i v i t i e s . "  

Miners s a i d  they hoped t h a t  the 
s t a t e  would i n t e l l i g e n t l y  dispose of 
l a n d s  ou t s ide  of h ighly  mineral ized 
a reas .  Burggraf s a i d ,  "I have no 
o b j e c t i o n s  t o  r e c r e a t i o n i s t s  such a s  
c r o s s  country s k i e r s ,  marathon runners ,  
h i k e r s ,  o r  dog teams using the sur face  
e s t a t e  of my mining claims a s  long a s  
t hey  s t a y  on e x i s t i n g  t r a i l s  and don't  
g e t  hurt .  But the  establ ishment  of a 
subdiv is ion  o r  encroachment of a com- 
merc ia l  venture  could have a negat ive 
e f f e c t  on our chances a t  e s t ab l i sh ing  a 
mine." 

A l l  agreed t h a t  with cooperat ion 
from a l l  po in ts  of view, gold mining on 
E s t e r  Dome w i l l  cont inue t o  be a pro- 
g r e s s i v e  r e a l i t y  t h a t  w i l l  provide 
s i g n i f i c a n t  . employment oppor tun i t i e s  
and an economic base f o r  the Fairbanks 
a rea .  

Deputy Commissioner Haynes sa id  he 
l i k e d  the  idea  of having meetings a t  
d i f f e r e n t  l o c a l i t i e s ,  followed with a 
t o u r  t o  acquaint  the DNR d i r e c t o r s  with 
l o c a l  condi t ions  and i ssues .  

Senate approves by 78-14 vote on compromise 
Alaska Lands bill on withdrawal of 

104 million acres 
(from American Mining Congress News Bulletin, 

Aug. 22, 1 980) 

The Senate voted 78-14 t h i s  week 
t o  pass a compromise Alaska Lands b i l l  
t h a t  would put 104 m i l l i o n  acres  i n t o  
n a t i o n a l  parks,  w i l d l i f e  refuges and 
o t h e r  s p e c i a l  management ca tegor ies .  
The compromise was hanmered out by 
Chairman Henry M. Jackson (D-WA) of the  
Energy and Natural Resources Committee 
and Sen. Paul Tsongas (D-MA) , who had 
sought even g rea t e r  land withdrawals . 

An attempt by Sen. Mike Gravel 
(D-AK) t o  f i l i b u s t e r  t he  measure t o  
dea th  was cu t  o f f  by a 63-25 vote  f o r  



c l o t u r e .  Alaska's o ther  Senator ,  Ted 
Stevens ( R ) ,  voted aga ins t  the b i l l  but 
s a i d  it was preferab le  t o  no b i l l  a t  
a l l  and expressed hope t h a t  it would be 
passed by the House. 

The House has a l ready  passed a 
b i l l ,  by a 360-65 vo te ,  t h a t  would s e t  
a s i d e  128 mi l l i on  acres  and provide 
more s t r i ngen t  r e s t r i c t i o n s  on msning , 
o i l  d r i l l i n g  and 1ogg:ng. But t he  
f e e l i n g  i n  the  Senate 1s t h a t  any a t -  
tempt t o  send the  t u o  version@ t o  P 
conference committee f o r  r e so lu t ion  
would doom ac t ion  fo r  t h i s  seesion of 
Congress. 

Senate and Udall Way Red for Clash 

House I n t e r i o r  Comaittee Chairman 
Morris Udal (D-Az) has ind ica ted ,  how- 
eve r ,  t h a t  he s t i l l  f i nds  the  Senate 
b i l l  "def ic ien t"  and w i l l  not accept it 
without changes. Thus a contes t  of 
w i l l s  between the  two l e g f ~ l a t  i ve  
bodies  might be i n  the  making. 

" I f  they send the  b i l l  t o  confer- 
ence,  it ' s dead," commented Stevens. 
The hope of the  Senate proponents,  
t h e r e f o r e ,  is t h a t  t he  House w i l l  
simply pass the  Senate vers ion .  Any- 
t h ing  e l s e  would br ing  f o r t h  another 
f i l i b u s t e r  by Gravel, and i t ' s  held un- 
l i k e l y  t h a t  a motion t o  shut off  debate 
could win again. 

The Senate l eg  i s  l a t  ion would with- 
draw acreage exceeding i n  s i z e  the en- 
t i r e  s t a t e  of Ca l i fo rn i a .  Some 43 m i l -  
l i o n  ac re s  would be put i n t o  the  
National Park System and a s imi l a r  a r ea  
i n t o  w i l d l i f e  refuges.  Other lands 
would go i n t o  the  National Wild and 
Scenic Rivers  System and na t iona l  
f o r e s t s .  

Glacier threatens shipping 
(from Geotimes, Sept. 1980) 

Columbia Glac ier  i n  south-central  
Alaska appears t o  be verging on a dras- 
t i c  r e t r e a t  t h a t ,  i n  t h e  next  few 
y e a r s ,  could r e l e a s e  many l a r g e  ice- 
bergs  i n t o  the  shipping lanes  of Prince 
William Sound near Port  Valdez. The 
U . S. Geological Survey predio te  t h a t  
t h e  g l a c i e r ' s  r a t e  of r e t r e a t  w i l l  ac- 
c e l e r a t e  during the  next  2 o r  3 years .  
A s  a r e s u l t ,  the  d ischarge  of icebergs 
w i l l  increase  t o  about 20 t o  27 m i l l i o n  

tons  a day from 1982 t o  1985. The Sur- 
vey i s  respons ib le  fo r  no t i fy ing  feder- 
a l ,  s t a t e ,  and l o c a l  a u t h o r i t i e s  of 
geology-related hazards.  

Because an increased flow of l a rge  
icebergs  could become a problem t o  
t anke r s  t r anspor t ing  o i l  from the  
southern terminal  of the  Trans-Alaska 
P ipe l ine  a t  Valdez, about 175 km e a s t  
of Anchorage, the  Survey has been moni- 
t o r i n g  the  1,100-square-km g l a c i e r  
s i n c e  1974. The program has been in- 
t e n s i f i e d  i n  recent  years  t o  determine 
t h e  probable r a t e  of r e t r e a t  and r a t e  
of  d i scharge  of the  r e s u l t i n g  icebergs.  
During 1979, tankers  c a r r i e d  over a 
m i l l i o n  b a r r e l s  of o i l  a day through 
Pr ince  William Sound from the  p ipe l ine  
te rmina l  en rou te  t o  the  f i r s t  48 
s t a t e s .  

'Give or  take a yea r , '  s a id  Mark 
F. Meier, ch ie f  of the Survey's g lac i -  
ology program, Tacoma, Wash., 'we 
expect  Columb i a  Glac i e r  t o  have 
r e t r e a t e d  about 5 mi les  by 1986. This 
w i l l  r e l e a s e  about 10 cubic mi les  of 
i c e ,  some of which w i l l  be discharged 
i n t o  the  narrow Valdez Arm of  Prince 
William Sound. Columbia Glacier  is 
both unique and p o t e n t i a l l y  uns tab le  
because it i s  the l a s t .  g l a c i e r  i n  North 
America t h a t  s t i l l  extends out over and 
f i l l s  a deep f io rd .  Although the  t i p  
of  the  g l a c i e r  now r e s t s  on shoals  i n  
shal low water ,  much of the bulk of the 
g l a c i e r  a c t u a l l y  occupies a deep 
channel,  with a base up t o  2,000 f t  
below sea l e v e l .  The i m e d i a t e  danger 
i s  t h a t  once the  f ron t  of the g l a c i e r  
r e t r e a t s  from the  shoals  i n t o  the  
deeper* water of the  f i o r d ,  t he  r a t e  of 
breakup and r e t r e a t  w i l l  increase  dra- 
mat i c a l l y  . We now expect t h i s  acceler-  
a t e d  r e t r e a t  and breakup t o  take place 
during the  next  2 t o  3 yea r s ,  perhaps 
beginning with t h i s  summer' s ca lv ing  
season. As  the  g l a c i e r  r e t r e a t s  a t  a 
speed of a mi le  o r  more per year ,  as  
much as  50 cubic mi les  of  icebergs  
could be discharged i n t o  Prince William 
Sound over the next  30 t o  50 years .  ' 

A team of 12 Survey g l a c i o l o g i s t s  
has  s tud ied  a l l  of t he  52 ca lv ing  
g l a c i e r s  i n  Alaska. To cons t ruc t  a 
mathematical model f o r  p red ic t ing  the  
f u t u r e  discharge of icebergs from a 
ca lv ing  g l a c i e r ,  they had t o  f i r s t  
determine the  fu tu re  pos i t  ions of the  



:-?lacia1 E r u u t ,  the r a t e  of i ce  flow to  known as  t he  F o s s i l  Creek volcanics-  
the  f r o n t ,  and the e f f e c t s  of such par- Ordovician ( ~ i l u r i a n ? )  . Volcanogenic 
ameters as  changing channel geometry on z inc  was found i n  a che r ty ,  i n t e r -  
t h e  r a t e  of ca lv ing .  mediate ,  tuffaceous brecc ia .  Lead and 

z inc  values a l s o  a m e a r  assoc ia ted  with 

Sohio VP blasts Interior Secretary 
(from Alaska Airlines Private Line, Sept.-Oct. 1980) 

I n  a l e t t e r  s en t  t o  every 
member of the U. S. Senate,  James J. 
Hohler, s en io r  v i c e  pres ident  of 
exp lo ra t ion  f o r  Sohio Petroleum 
Company, impl ies  t h a t  I n t e r i o r  
Sec re t a ry  Ceci l  Andrus i s  mislead- 
i ng  the  publ ic  about the resource 
p o t e n t i a l  of t he  Arc t ic  Wi ld l i fe  
Range. Hohler s t a t e s ,  "Those of u s  
who have spent  years  i n  Arc t ic  
Explorat ion disagree" with the  
s e c r e t a r y ' s  publ ic  statement t h a t  
t h e  Arc t ic  Wi ld l i fe  Range has l e s s  
p o t e n t i a l  than the National Petro- 
leum Reserve-Alaska. "Our evalua- 
t ion..  . l e ads  t o  an assessment t h a t  
t he  range may be one of t he  most 
promising f u t u r e  hydrocarbon pro- 
v inces  i n  the United S ta t e s , "  he 
continued. In c los ing  the l e t t e r ,  
Hohler asked the  sena to r s  t o  do 
everything i n  t h e i r  power t o  see  
t h a t  exp lo ra t ion  a c t i v i t i e s  within 
the  Wild l i fe  Range be i n i t i a t e d  a s  
soon a s  prac t icable .  The l e t t e r  
s t r e s s e d  a l i t t l e - p u b l i c i z e d  f a c t  

t h e  upper s t rat ig;aphic l e v e l s  of the  
vo lcan ic s  and con t ro l l ed  by the uncon- 
formi ty  and/or f a u l t  contac t  with the  
over ly ing  Tolovana Limestone. Manga- 
nese  mine ra l i za t ion  was i d e n t i f i e d  i n  
u n d i f f e r e n t i a t e d  Paleozoic (Permian?) 
c h e r t s  and mafic volcanics  t o  the west. 
There a l s o  appears t o  be a p o t e n t i a l  
f o r  a sbes tos  depos i t s .  

OFR 42-80. Mineral depos i t s  of t h e  Cape 
Krusenstern a r e a  - A pre l iminary  

corament . 
Mining claims were mapped and da t a  

on p r i v a t e  and government-sponsored 
minera l  explora t ion  were compiled. 
Energy Research and Development 
Administrat ion sampled waterborne sedi-. 
ments during a reconnaissance f o r  
uranium. The r e s u l t a n t  sample analyses  
and a l l  o the r  a v a i l a b l e  da t a  on mining 
and prospect ing a c t i v i t y  were con- 
s ide red  i n  r e l a t i o n  t o  the  geology. 
The combined da t a  i nd ica t e s  t h a t  lead ,  
z inc ,  s i l v e r ,  t i n ,  gold, n i c k e l ,  and 
platinum-group metals  occur i n  the  a r ea  
i n  amounts t h a t  warrant f i e l d  inves t  i- 
g a t  ion.  

t h a t  "even i f  a d i scovery  a s  l a r g e  
as Prudhoe were made, facilities OFR 38-80. Mineral i nves t iga t ions  of  
would only occupy about 1.5 percent  the Hisbeg* lbuntain and 
of the  v a s t  8.9 mil l ion-acre Quadrangles, National Petroleum 
ranee." Reserve-Alaska. 

USBM issues three reports 

The U.S. Bureau of Mines has 
r e l ea sed  th ree  open-file r epo r t s  (OFRs) 
f o r  inspec t  ion.  The r e p o r t s ,  descr ibed 
below, may be examined a t  t he  USBM 
o f f i c e s  i n  Fairbanks (205 Resources 
Bldg, Univers i ty  of  Alaska) and i n  
Juneau (Douglas Is. 1. 

OFR 70-80. Occurrences and p o t e n t i a l  
f o r  lead  and z inc  mine ra l i za t ion  in t h e  ; 

M t  . Schwatka region. 

The M t .  Schwatka region i s  about 
75 no r th  of Fairbanks. Occurrences of 
lead  and zinc were found i n  an a rea  
under la in  by e a r l y  t o  mid-Paleozoic 
marine sediments and volcanics  . There 
appears  t o  be an a f f i n i t y  between these  
occurrences and the  succession of u n i t s  

The 1977 mineral i nves t iga t ion  
program i n  NPR-A was designed t o  make a 
pre l iminary  eva lua t ion  of  known and 
r epor t ed  mineral  showings t o  follow up 
on the  U.S. Geological Survey's 1977 
r eg iona l  geochemical r e s u l t s ,  and t o  
sample ' co lo r '  anomalies ( those  due t o  
ox ida t ion  of  i r o n ) .  

S i g n i f i c a n t  minera l iza t ion  was 
found a t  only 1 of  18 s i t e s ,  t he  
Drenchwater Creek a r e a ,  where concen- 
t r a t i o n s  of  base-metal s u l f i d e s  occur 
i n  and near  outcrop.  The zinc-lead- 
s i l v e r  bearing zone has been t raced  
along s t r i k e  and is a t  l e a s t  6,500 f e e t  
long and may poss ib ly  extend more than 
10,000 f e e t .  Minor mine ra l i za t ion  has 
been found a t  o ther  s i t e s ,  including 
Mount Bupto ( f l u o r i t e )  , Siniktanneyak 
Mountain (chromite) ,  and S a f a r i  Creek 
( b a r i t e  nodules) .  



Our Gangue .... 
By Frank Larson, DGGS editor 

Because win te r  is  r ap id ly  ap- 
proaching (snow on Sept. l ) ,  we're 

t oing t o  in t roduce  our southern readers  
both of them) wi th  a term common t o  

t h e  nor thern  climes. "Bunny Boots" a r e  
mu l t i l aye red ,  overs ized ,  heavy, cumber- 
some, supe r in su l a t ed  GI-issue boon- 
dockers  with white rubber e x t e r i o r s  
(hence t he  name) with a i r  va lves  on the 
ankles .  (The va lves ,  you s e e ,  a r e  f o r  
r e l e a s i n g  the  a i r  p ressure  a t  h igh  
a l t i t u d e s ;  t h i s  keeps your t oe s  from 
being squished l i k e  so many Concord 
grapes.  But what i f  you once had t o  
use  them? What would happen? Once 
back s a f e l y  on the  ground, would you 
have t o  spend t h e  r e s t  of t he  winter  
l imping around on two f la t s? . . . .  
( H i s s s s s ,  plop. Hisssss, plop. 'Zat 
you, Gollum?')....Bunny Boots a r e  no t  
s t y l i s h .  They a r e  no t  f u r  trimmed. 
Nor a r e  they adve r t i s ed  i n  s l i c k  maga- 
z ines .  ( I n  f a c t ,  they  a r e  not  adver- 
t i s e d  a t  a l l .  They a r e  s t r i c t l y  Gum- 
mint Issue.  To g e t  a new p a i r  you have 
t o  j o in  t he  Army and wrangle a t r a n s f e r  
t o  t he  tundra.)  But above a l l ,  Bunny 
Boots a r e  warm. They keep your toot- 
sies t o a s t y  and never ,  never l e t  you 
down.. . . W e l l l l ,  almost never. Good 
buddy Russ once, somehow, managed t o  
c u t  t he  tops of both h i s  Bunny Boots. 
Eventua l ly ,  water leaked i n t o  the inner  
l a y e r s .  When i t  h i t  -40' o r  s o ,  h i s  
f e e t  s t i l l  kept warm, but he found t h a t  
t h e  entrapped moisture  always f r o z e  
s o l i d  with the  Bunny Boots i n  the  toes- 
up pos i t ion .  This had two d isconcer t -  
i n g  consequences: a )  he couldn ' t  g e t  
t h e  * ! ! I% t h i n g s  off  a t  n igh t  and had to  
s l e e p  with h i s  ' a r c t i c  boot ies '  on, and 
b )  h i s  s o c i a l  l i f e  bottomed out r a t h e r  
quickly.  ('Would you be l i eve ,  Mother, 
he never takes  h i s  boots  o f f ? ' ) . .  ..Yes, 
l i f e  can be tough on the  Last Fron- 
t i e r . .  . . .With Bunny Boots, f r o s t b i t e  is 
vanquished forever .  Even i f  you do ge t  
water  i n s i d e  the  boot ,  it  is no longer  
a cause f o r  alarm. The vapor b a r r i e r  
w i l l  t r a p  t he  water next  t o  your f o o t ,  
and soon it w i l l  seem a s  i f  you a r e  
simply warming up your chicken soup f o r  
lunch.. . . One l a s t  word about Bunny 
Boots. They a r e  huge. You w i l l  never 
see Gene Kel ly  dance i n  them. ( I la t te r  
of  f a c t ,  y o u ' l l  never s ee  Fred A s t a i r e  
even l i f t  them.) A Bunny Boot on an 
average-sized f o o t  makes you look a s  i f  

you have terminal  gout.. . .For i n s t ance ,  
DGGS has t h i s  petroleum g e o l o g i s t ,  B i l l  
Lyle. He i s  DGGS's Designated Giant. 
B i l l  s t ands  about 6 '7" i n  h i s  socks 
(which h i s  l o v e l y  wi fe ,  Monika, pa- 
t i e n t l y  f a sh ions  from discarded a i r p o r t  
py lons) ,  and has t o  order  h i s  size-15 
footwear from a s p e c i a l t y  ca ta log .  
Anyway, a few yea r s  back, B i l l  was 
asked t o  pinch-hit  f o r  a s i c k  co l league  
and e s c o r t  a group of  energy e x p e r t s  
from Japan around some of t h e  c o a l  
f i e l d s  near  Anchorage. This he w i l -  
l i n g l y  d i d ,  but d e s p i t e  h i s  outgoing,  
g regar ious  way, B i l l  could no t  seem to  
break  through t h e  r e se rve  of t he  
v i s i t o r s .  A t  the  end of t he  t o u r ,  he 
asked the  Or i en t a l  gentlemen i f  they  
would c a r e  t o  come over t o  h i s  p lace  
f o r  some s a k i  o r  whatever. They con- 
f e r r e d ,  and then p o l i t e l y  acquiesced 
( p o s s i b l y  ou t  of t e r r o r  of offending 
t h e i r  towering hos t ) .  Once a t  B i l l ' s ,  

: however, what do they spy i n  h i s  rec- 
: room, tak ing  up t h e  space where the  

pool t a b l e  used t o  be? You guessed 
it---his Bunny Boots. I l i s  size-26, 
rubber-coated kayaks. And quicker  than 
you can say  Jack  Nakimura, t h e  awed 
g u e s t s  s t a r t e d  fumbling f o r  t h e i r  

I Nikons. Soon, everybody was g a i l y  
g e s t u c u l a t i n g ,  laughing,  and tak ing  i t u r n s  posing with B i l l ' s  Brobdingnagian 
Brogans. Those seven-league boots 

I should have been nominated f o r  a Nobel 
' Peace Prize.. . . Stepping r i g h t  a long,  an 

a l l -day  symposium on problems of mining 
and state r e g u l a t i o n s  w i l l  preceed the  
AMA Convention i n  Anchorage (p.  8). 
Representa t ives  of AMA and Lt. Gov. 
Ter ry  Miller a r e  j o i n t l y  arranging the  
s e s s i o n  t o  t r y  t o  reduce misunder- 
s t and ings  and f r i c t i o n  t h a t  sometimes 
a r i s e  between mining e n t e r p r i s e s  and 
s t a t e  r egu la to ry  agencies.  DNR, Fish & 
Game, and Environmental Conservation 

, w i l l  t ake  part . .  . . Speaking of confer- 
ences ,  t h e  Mineral Indus t ry  Research 

I Laboratory w i l l  host  a 3-day confab, ' 'Focus on Alaska 's  Coals , '  a t  the  UA 
campus i n  Fairbanks Oct. 21-23 ( s ee  
June - M&GB) . For program information,  

I c o n t a c t  P. D. R ~ Q ,  MIRL, UA, FBK, AK 
' 99701 ( f l g u r e  t h a t  one o u t ,  puzzle  

f a n s )  o r  c a l l  479-7135.. ..For our next .  
vocabulary b u i l d e r ,  perhaps we' 11 de- 
f i n e  t he  s e c r e t  t e r m  old-time Alaskans 
have  f o r  surv iv ing  the  long,  da rk  
win te rs .  (Hint :  It s t a r t s  with 'M1--- 
a s  i n  'Mnemonic1---and rhymes wi th  
'Wowiet.........................Cheers. 



Antimony metal  per l b ,  
NY d e a l e r  

Ba r i t e  (dr i l l ing-mud grade 
per ton)  

B e r y l l i u m  ore ,  s t u  
chrome ore  per long ton 

( ~ r a n s v a a l )  
Copper per l b .  (MW-prod. ) 
Gold per oz. 
Lead per lb .  
Mercury per 76-lb f l a s k  
Molybdenum conc. per l b .  

(Climax) 
Nickel per l b .  (cathode) 
Platinum per oz. (maj. prod. ) 
S i l v e r ,  New York, per oz. 
Tin per lb .  , NY composite 
Ti tan iun  ore  per ton ( i lmen i t e )  
Tungsten per u n i t  (GSA domestic) 
Zinc per l b .  (MW-US PW) 

Metals Market 
3 Months Ago 1 Year Ago 

Bept. 4 ,  1980 (5/16/80) (8/24/79). 

$ 1.50 $ 1.58 $ 19.96-21.09* 

$ 30-60 $ 70-90 $ 24-47 
$ 75.00 $ 75-85 $ 60-65 

*Standard Ton Unit (20 l b )  
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