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The C i r c l e ,  Chens, Manley Hot Springs,  Ruby, Kaae Hampton and Livengood 

D i s t r i c t s  were v i s i t e d  during t h e  f a l l  of 1938 f o r  t h e  purpose of ob te in ing  d a t a  on 

p l a c e r  mining and prospec t ing  f o r  t h e  T e r r i t o r i e l  Department of Mines. M r .  I r v i n g  

Reed, whom t h e  w r i t e r  succeeded a s  Assoc ia t e  Mining Fngineer on September 1, 1938, 

had p rev ious ly  v i s i t e d  t h e  Fortymile and Rampart D i s t r i c t s .  The m i t e r  d i d  n o t  s t a r t  

e a r l y  enough t o  v i s i t  sll cf t he  p l ace r  mines in t h e  i n t e r i o r  before freeze-up,  con- 

sequent ly d a t a  on t h e  Fairbsnks,  Kantishna and Bonni f ie ld  D i s t r i c t s ,  ~ h i c h  were 

included i n  t h e  i t i n e r a r y ,  a r e  incomplete o r  l ac lung .  The i n d i v i d w l  d i s t r i c t s  a r e  

repor ted  on sepa ra t e ly .  This  r e p o r t  is  in t ended  t o  be e generz l  d i scuss ion  of  mining 

and prospec t ing  i n  i n t e r i o r  Alaska. 

Mining 

There a r e  no complete product ion  f i g u r e s  a v z i l a b l e  t o  t h e  w r i t e r ,  b u t  it seems 

probable t h a t  t h e  1938 p l ace r  gold product ion  x i 1 1  be above t h a t  o f  1937, The produc- 

t i o n  from new o p e r e t i o n s  should more than  o f f s e t  any decreased product ion due t o  t h e  

gene ra l  sho r t age  o f  whter during June and July, The outlook i s  f o r  a cont inued i n c r e a s e  

f o r  s e v e r ~ l  y e a r s ,  assuming t h h t  t h e r e  a r e  no d r a s t i c  changes i n  mining r e g u l e t i o n s ,  

t a x e s  m d  gold  p r i c e .  The new Wage and Hour Lav: w i l l  tend t o  i nc rease  mining cos t€ ;  

and shut clown some marginal ope rc t ions ,  bu t  it i s  l i k e l y  that t h e  increased  use o f  

labor-saving m~chinet-y w i l l  i n  t ime o f f s e t  t h e  higher  wage c o s t s .  

The e f f e c t  of t h e  higher  gold p r i c e  and improve6 mining methods was not  fe1.t 

E S  soon o r  e s  suddenly i n  Xlaskz as i n  o t h e r  p a r t s  sf t h e  v~or l2 .  The g r ~ c u z l l y  

a c c e l e r a t i n g  a c t i v i t y  hzs czusec e mild  boo^, w i th  t h e  r e s u l t  t h a t  more c z z i t ~ ~ l  i s  

conling i n t o  t h e  country an6 mining ground is i n c r e a s i n g l y  i n  demand, Aeverse condi.tions 

as well- a s  b e n e f i t s  tire a s soc i z t ed  =r;ith t h i ~  increased  a c t i v i t y .  They w i l l  b e  clisc!ussed 

b r i e f l y  later. 
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The reasons f o r  t h e  inc reased  mining a c t i v i t y  and gold  product ion,  while 

w e l l  known, a r e  s t a t e d  h e r e i n ,  and incLude: 

1. Increase  i n  p r i c e  of gold.  

2. Increased e f f i c i e n c y  of mining machinery l a r g e l y  through development 

and. use of  t h e  d i e s e l  engine f o r  running pumps, bu l ldoze r s ,  d r a g l i n e s  and dredges, 

w i t h  a t t e n d a n t  saving i n  l a b o r  end ope ra t ing  cos t s .  The mob i l i t y  a f fo rded  by the  

use  of c a t e r p i l l a r  t ype  t r a c k s  a l s o  i s  important i n  this r e s p e c t .  

3. Improvements :in t r a n s p o r t a t  i o n  and' communication. 

4 .  Generally s a t i s f a c t o r y  l a b o r  condi t ions .  

5 .  Larger r e s e r v e s  o r  mining ground, c o n s i s t i n g  bo th  of v i r g i n  p lacers  

and those  formerly worked by more c o s t l y  methoas. The ex i s t ence  of much of this 

ground i s  due t o  1, 2 and 3. Formerly, much of It was too  low grade  t o  be considered 

mining ground, b u t  now i s  workable a t  a  p r o f i t  by handl ing l a r g e  volumes a t  a  lower 

u n i t  cos t  o 

There i s  an  i n c r e a s i n g  tendency toward mechanization of  p l a c e r  mining p l a n t s  

with d i e s e l  engines.  I n  most d i s t r i c t s ,  more cons tan t  and e f f i c i e n t  open cut  o p e r a t i o n  

i s  poss ib l e  by machine methods than  by use of g r a v i t y  water a lone ,  b e c a s e  of t h e  

u n c e r t a i n  and. inadequak  r a t e r  supply .  Also t h e  s l i g h t  grzde of many creeks means t h a t  

long  d i t c h e s  a r e  necessary i n  o rde r  t o  obta in  s u f f i c i e n t  p r e s s u r e .  Often t h e  s i d e  

h i l l s  a r e  u n s ~ t i s f a c t o r y  f o r  d i t c h i n g  due t o  t h e  mechanical  eath he ring processes  t h a t  

predominate i n  t h e  i n t e r i o r ,  end. bu i ld ing  and mhintaining long d i t c h e s  may be more 

expens5ve than  d i e s e l  pumps. Mechanical equipment i s  used t o  r g r e e t  extent  t o  supple- 

metit g r a v i t y  water.  The p r a c t i c e  of s u b s t i t u t i n g  l a r g e  h y d r a u l i c  p ipe  f o r  d i t c h e s  

seems t o  be g r o ~ i n g ,  

Except f o r  the  mounting of excavet ing mechinery on t r a c k s ,  and t h e  in t roduc t ion  

of  t h e  bu l ldoze r ,  t h e  t y p e s  of mining machinery a r e  i d e n t i c z l  i n  p r i n c i p l e  with t h o s e  

used f o r  many years .  The same g e n e r a l  methods a r e  used, b u t  improvements h a v ~  r e s u l t e d  

i n  increased  use of some methods and dec l ine  i n  o the r s .  S t e e l  s l u i c e  boxes and manganese 

s t e e l  o r  rubber r i f f l e s  a r e  nov: ~ i d e l y  used, and box s lopes  a r e  seldom l e s s  than  
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about 7% (about  10" per  1 2 ' ) .  S l u i c e  and dump boxes eleveted on t r e s t l e s  a r e  f i n d i n g  

f a v o r  on c r e e k s  where the  grade i s  smal l .  The s l a c k l i n e  has been rep laced  t o  some 

e x t e n t  by t h e  more mobile bul ldozer  and d r a g l i n e .  

Drift mining i s  cont inuing t o  d e c l i n e  i n  importznce due t o  t h e  approaching 

exhaus t ion  of  known r i c h  d r i f t i n g  ground, While unimportant from t h e  s t andpo in t  of  

product ion,  t h e r e  s t i l l  i s  cons iderable  sn ip ing  and shoveling i n  by i n d i v i c i u ~ i s  who 

l e c k  t h e  c a p i t a l  f o r  l e r g e r  s c a l e  mining, o r  where t h e  ground cannot be worked by 

o t h e r  methods. Often,  s imi l a r  hand methods a r e  used t o  t e s t  t h e  ground, p re l imina ry  

t o  working on a  l a r g e r  s ca l e .  As i n d i c a t e d  previous ly ,  t h e r e  a r e  fewer open c u t  

o p e r a t i o n s  us ing  g r a v i t y  ~ a t e r  e lone ,  and more e l abo ra t e  set-ups a r e  used t o  overcome 

t h e  handicap of u n s a t i s f a c t o r y  water  cond i t i ons .  Thus bu l ldoze r s  a r e  used f o r  s t ack ing  

t a i l i n g s ,  s t r i p p i n g  end pushing g r a v e l  t o  t h e  boxes, pumps f o r  r e c i r c u l a t i n g  t h e  water  

o r  i n a r e a s i n g  t h e  p re s su re ,  and d r a g l i n e s  f o r  s t r i p p i n g ,  e l eva t ing  pay g r a v e l  t o  t h e  

boxes, and f o r  t a i l i n g s .  Bul ldozers  and d r a g l i n e s  a l s o  e r e  used e x t e n s i v e l y  f o r  

b u i l d i n g  d i t c h e s .  Bulldozers ,  d r a g l i n e s  and pumps, wit.h e i t h e r  e l e v a t e d  o r  bedrock 

boxes a r e  used e i t h e r  s ing ly  o r  t oge the r ,  and i n  a l l  poss ib le  combinations. The 

type of set-up apparent ly  depends as much on t h e  f i n a n c i ~ l  cond i t i on  hnd t h e  pe r sona l  

preference  of t he  ope ra to r  a s  on t h e  requi rements  of the job. There a r e  now about  

50 d r a g l i n e s  i n  U a s k e ,  compared t o  about 38 i n  1937. Khile no d a t a  i s  a v e i l e b l e ,  

t h e r e  a r e  a t  l e a s t  es many pumps, and a c o n s i d e r ~ b l y  l ~ r g e r  number of  t r a c t o r s  and 

b u l l d o z e r s  of a l l  s i z e s .  

There has been e grez t  i n c r e a s e  i n  t h e  xlmber o f  so-cal led medium s i z e d  p l a n t s ,  

c o s t i n g  from about  $4:0,000 t o  $100,000 i n s t a l l e i i ,  and using some combination of t h e  

above mentioned machinery. In  some c a s e s  dredges waul? have been more s u i t a b l e ,  b u t  

were not  i n s t a l l e d ,  due p a r t l y  t o  l a c k  of c a p i t a l .  The i n i t i e l  c o s t  of 2 dredge 

u s u a l l y  i s  some~;h&t higher ,  and I n  a d d i t i o n  e l l  of t h e  money o r  c r e d i t  must be  e v z i l a b l e  

a t  t h e  s t a r t ,  I n  t h e  case of t h e  mul t i -uni t  t y p e  of p l a t ,  one u n i t  a t  E t ime can  be 

bought,, end t h e  p l a n t  chn expand g raduz l ly*  Thus an opera tor  ~ i i t h  a h y d r a u l i c  p l a n t  
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may buy a bu l ldoze r  one season, followed by e pump t h e  next  i f  condi t ions  war ran t .  

More bu l ldoze r s  o r  a d r a g l i n e  may be  purchased l a t e r  i f  needed and i f '  money i s  ~ v a i l -  

a b l e ,  This  does not  a lways make f o r  t h e  most e f f i c i e n t  ope r s t i on ,  bu t  has t h e  

advantage of tending  t o  prevent  t oo  r ap id  expansion, and permi ts  new equipment t o  be 

bought out of p r o f i t s .  Also, f a i l u r e s  due t o  poor management, o r  l a c k  o f  p re l iminary  

prospec t ing  a r e  l e s s  c o s t l y .  

F a i r l y  complete machine shops wi th  e l e c t r i c  and ace ty l ene  welding equipment 

a r e  found i n  evety camp employing machinery. '  They a r e  used f o r  making roukine r e p a i r s  

i n  order  to ntinimize t i m e  l o s t  due t o  breakdowns. E l e c t r i c  l i g h t  p l a n t s ,  used f o r  

n i g h t  ~ o r k  i n  t h e  c u t s  and f o r  l i g h t i n g  t h e  camp b u i l d i n g s ,  a r e  common. The newer 

camps, while not  n o t a b l e  a r c h i t e c t u r a l  achievements, a r e  u sua l ly  s u i t a b l y  cons t ruc ted  

and f a i r l y  comfortab:Le. More thought  i s  given t o  t h e  Living condi t ions  of t h e  employees. 

The food i s  p r a c t i c a l l y  always w e l l  prepared, abundant, and of good quality. 

While t r a n s p o r t a t i o n  con t inues  t o  be  expensive, it i s  apparent  t h a t  t h e  Road 

Commission i s  coopera t ing  t o  t h e  f u l l e s t  poss ib l e  ex t en t ,  by b u i l d i n g  roads and t r a i l s  

where they a r e  most needed. To build i n  a  f e w  y e a r s  d l  t h e  roads  needed o r  wanted i s  

obviously impossl.ble, One c r i t i c i s m  of pol icy  t h a t  can be advanced i s  t h e '  f r e q u e n t  

a t tempt  t o  spread t h e  s v a i l & b i e  money over a s  many p r o j e c t s  es  poss ib l e ,  wi th  the 

r e s u l t  t h z t  many of t h e  roads  a r e  not  web1 b u i l t ,  and a r e  more c o s t l y  i n  t h e  end. 

I n  many p a r t s  of  t h e  country it i s  d i f f i c u l t  and expensive t o  bu i ld  roads  

capable of standi.ng up under heavy t ruck  f r e igh t ing , and  i n  many cases  it i s  be l i eved  

t h a t  t h e  b e n e f i t s  de r ived  a r e  incommensurate wi th  t h e  c o s t s ,  T r a c t o r  t r a i l s  can be 

b u i l t  more cheaply and r ~ p i d l y ,  and usua l ly  a r e  s a t i s f a c t o r y  f o r  s h o r t  hauls .  Sp r ing  

f r e i g h t i n g  over t h e  snox, using c a t s  and s l e d s ,  can  be  done economically i n  most 

reg ions .  For summer f r e i g h t i n g  over  s o f t  ground, c a t s  and godev i l s  are  commonly rased. 

The t r a c k  t y p e  of t r a i l e r  i s  w e l l  adapted t o  s o f t  going bu t  i s  no t  y e t  used t o  any 

exbent .  

P r a c t i c d b y  every camp vdth  a r e d  need f o r  a landing  f i e l d  has b u i l t  one. 



The Road Commission h s  con t r ibu ted  t o  t h e  cons t ruc t ion  of most of them. The use  of 

b u l l d o z e r s  has r e s u l t e d  i n  lower c o n s t r u c t i o n  c o s t s .  When cond i t i ons  permit ,  t z i l i n g  

p i l e s  are  l e v e l e d  and make f i r m ,  w e l l  d ra ined  landing f i e l d s ,  A s  i s  w e l l  known, t h e  

a i r p l a n e  has  been a n  extremely important  f a c t o r  i n  t h e  development of i s o l a t e d  mining 

reg ions .  Radi-o communication a l s o  has become important ,  and r a d i o  phones a r e  q u i t e  

common i n  t h e  more remote r eg ions ,  

It i s  evident  t h a t  mechanized p l a c e r  mining has become very impor tan t  i n  

i n t e r i o r  Alaska, and will i nc rease  i n  importance. As s t a t e d  previous ly ,  ground 

u s u a l l y  can be  worked more cheaply  by machine methods desp i t e  h ighe r  i n i t i d  c o s t ,  

d e p r e c i ~ t i o n ,  and t h e  high c o s t  of  d i e s e l  o i l  and r e p a i r s ,  

There a r e  a number of adve r se  consequences of the inc reased  mechanization 

and inc reased  mining a c t i v i t y ,  as s t a t e d  i n  t h e  following: 

1. Decrease i n  t h e  number of  men employed f o r  a given gold product ion through 

t h e  use of  labor-saving machinery, -- k modern p l an t  employing 1.5 men can produce as 

much as  50 men working on t h e  same ground by o l d e r  methods, and wages a r e  about  t h e  

sale .  A good propor t ion  o f  t he  money formerly paid out as wages i s  now s p e n t  f o r  

machinery and i t s  maintenance. Although t h e  machinery i s  b u i l t  and maintained by 

l abo r ,  t he  net, r e s u l t  i s  t h a t  fewer men are  employed. The new Wage and Wou~ Law may 

remedy t h i s  s i t u a t i o n  t o  some e x t e n t .  It w i l l  r e s u l t  i n  decreas ing  p r e s e n t  p l a c e r  

r e s e r v e s  through increased  expenses,  b u t  it i s  l i k e l y  t k t  f u r t h e r  t echno log ica l  

improvements w i l l  o f f s e t  t h i s  decrease .  

2. I n s u f f i c i e n t  careful prospec t ing .  -- By this is  meant that i n  gene ra l  

no at tempt  i s  made t o  t e s t  p l a c e r  ground t o  o b t a i n  date. on such t h i n g s  as v a l u e s ,  

yardages,  l o c a t i o n ,  ex t en t  and v e r t i c a l  d i s t r i b u t i o n  of pay, type  of  g r a v e l  end of 

bedrock, wciter supply and grade. R i t h  s imp le r  equipment and low expenses t h i s  dats. 

i s  l e s s  eszjent ial ,  bu t  pihen $40,000 t o  $100,000 o r  more i s  t o  be i n v e s t e d  i n  machinery 

it i s  impor tan t  to knov; i n  advance not  o n l y  va lues  and yardages, but a l s o  t h e  most 

s u i t a b l e  type of  machinery and t h e  b e s t  method of working t h e  d e p o s i t .  Unfortunately 



t h e  average opera.tor,who i s  seldom a t r a i n e d  engineer ,  p r e f e r s  t o  take a chance 

r a t h e r  thzn spend a f e r  thousand d o l l a r s  on p rospec t ing .  The r e s u l t  i s  i n e f f i c i e n t  

mining; an excess ive  amount of gold o f t e n  i s  l o s t  i n  t h e  t a i l i n g s  due t o  use of t h e  

wrong type  of washing p l a n t ,  c u t s  a r e  l oca t ed  by guess  so  that s i d e  pay may be l e f t  

unworked, and t a i l i n g s  may be s tacked on workable ground. Some of t h e  p l ace r s  a r e  

r i c h  enough t o  s t and  cons ide rab le  mismanagement, but a l a r g e  propor t ion  of t h e  f a i l u r e s  

are  due t o  i n s u f f i c i e n t  prospec t ing .  

3 .  I n e f f i c i e n t  mining. -- This  is  r e l a t e d  t o  2. . Many of t h e  opera tors  of  medium 

si.zed p l a n t s  use  no tab ly  haphazard methods. Some of them formerly opera ted  hydrau l i c  

p l a n t s  an5 a r e  not experienced i n  l a r g e r  s c a l e  ope ra t ion .  I n  genera l  no zdequate 

books a r e  kept ,  o p e r a t i n g  c o s t s ,  dep rec i a t ion ,  d e p l e t i o n  and s i m i l a r  paper work a r e  

seldom considered worthwhile.  Usmlly t h e  work i s  no t  c a r e f u l l y  planned i n  advance 

and t h e r e  i s  need le s s  waste  of t ime an6 m a t e r i a l .  This condi t ion  will tend t o  c o r r e c t  

i t s e l f  es some of  t h e  o p e r a t o r s  g s i n  experience,  and o t h e r s ,  working low grade ground, 

fail. 

4.  Tendency toward overmechniza t ion .  -- The axiom thert placer p l a n t s  should 

be as simple a s  poss ib l e  i s  overlooked t o  a l a r g e  e x t e n t .  Because machine mining has  

become populzr,  t h e r e  i s  a tendency t o  assume t h a t  it i s  necessary merely t o  throw a 

l o h f  d i e s e l  machineqy on t h e  ground and all mining problems w i l l  be solved. Many 

p l a c e r s  can be advantageously worked by the  c o r r e c t  t y p e  of machinery, bu t  i n  some 

cases  t h e  l a r g e r  investment  w i l l  more than o f f s e t  t h e  increased  production. 

5, Overliberal.  terms 'to purchasers  of mining machinery. -- I t  i s  poss ib l e  t o  

purchase equipment r i t h  a r e l a t i v e l y  small  down payment, g iv ing  no te s  f o r  t h e  ba l ance ,  

Presumably t h i s  paper  i s  tu rned  over t o  c r e d i t  o r  f i n a n c e  compznies, which charge a n  

adequate i n z e r e s t  r a t e .  The s e l l e r s  of t he  equipment must charge enough t o  p r o t e c t  

themselves i n  t h e  event  th t  repossess ion  i s  n e c e s s ~ r y ,  a s  no attempt i s  made by them 

t o  check t h e  ground. The r e s u l t  of t h i s  t y p e  of easy c r e d i t  po l icy  i s  that over- 

expansion i s  encouraged and when the  usua l  unexpected d i f f i c u l t i e s  a r i s e  and p r o f i t s  



are smal l  o r  lacking, t h e r e  i s  no money t o  pay on t h e  notes .  It  i s  not  u n l i k e l y  

t h a t  t h e  purveyors of mining machinery p r o f i t  more than t h e  opera tors ,  and a t  l e s s  r i s k .  

6.  Tendency t o  "butchert t  tho  ground o r  l l ~ o r k  t h e  h e a r t  outu  of some placer  

depos i t s .  -- This p rac t i ce  i s  not  new, and probably i s  no more prevalent  than  formerly. 

By w o r k i q  only the  r i c h e s t  p a r t s ,  much s i d e  pay i s  l e f t ,  and conceivably may be 

permanently Lost.  This i s  due i n  some cases  t o  i n s u f f i c i e n t  prospect ing and i n e f f i c i e n t  

opera t ion ,  as previously d iscussed .  Other reasons a r e  need f o r  quick r e t u r n s  t o  pay 

debts ,  s h o r t  term leases ,  and high r o y a l t i e s  on gross production.  A s h o r t  term l e a s e  

f o r c e s  t h e  miner t o  take  o u t  a s  much a s  poss ib le  during the  t ime a v a i l a b l e ,  and a high 

roya l ty  prevents  him from mining much lorn grade gro-md t h a t  would otherwise be nineable,  

As t h e  mining indus t ry  becomes more s t a b l e ,  some of' t hese  condi t ions  should 

co r rec t  themselves. The Fairbanks Explora t ion  Branch of t h e  U.S.S.R.& M.Co, (F.E,CO. ) 

wi th  ample resources and experience,  does very  e f f i c i e n t  prospect ing  and mining, and 

some of t h e  smaller  opera tors  appear t o  b e  improving i n  t h i s  r e spec t .  However, i t  seems 

t h a t  a conservat ion lsolicy should be formulated i n  order  t o  prevent t o  some extent  

was te fu l  mining p rac t i ces  and needless  des t ruc t ion  of reserves ,  al though a policy 

fbfm /Q+C 
app l i cab le  t o  the  whale country would be d i f f i c u l t  t o  &. It should be kept  i n  

mind thzt many deposj-ts have been ~orkec !  seve ra l  t imes by success ive ly  more e f f i c i e n t  

methods, and it i s  l i k e l y  that many now being worked w i l l  be reworked when cheaper 

mining and t r anspor t a t ion  a r e  a v a i l a b l e .  Also, the  small prospector  and opera tor  

have been l a r g e l y  respons ib le  for  t h e  p resen t  s t a t e  of development of Alaska, and a s  

they  Live an5 spend most o f  t he i r  earn ings  i n  t h e  country, they should be allowed t o  

play an important par t  i n  i t s  f u t u r e  development. 

The F.E.Co. i s  t h e  only l a r g e  mining organizat ion i n  t h e  h t e r i o r ,  and f o r  

this r eason  i s  able t o  a l a r g e  ex ten t  t o  dominate the  p lacer  mining i n  much of t h e  

country. It i s  possible t h a t  t h e r e  is  a t a c i t  agreement among the  l a r g e  mining 

companies t h a t  the  F,E.Co. be given no s e r i o u s  competition i n  i n t e r i o r  J l a s k a .  
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Regardless of t h e  t r u t h  of this statement,  t h e  w r i t e r  be l i eves  t h a t  the  present  

s i t u a t i o n  i s  not  e n t i r e l y  b e n e f i c i a l  t o  t h e  country. 

Prospecting 

Because of f avorab le  mining condit ions,  p lacer  ground i s  more i n  damand and 

prospecting condi t ions  have improved. No complete da ta  a r e  avai lable  concerning the  

present anlount of prospect ing  o r  the  number of men engaged. There i s  f a r  Less 

a c t i v i t y  than  i n  t h e  gold rush  days, but  prospect ing both by indiv iduals  and by 

mining companies has increased  during t h e  l a s t  s eve re l  yea r s .  The term llprospectingN 

i s  intended t o  inc lude  t h e  t e s t i n g  o f  p l ace r s  a l ready known t o  exist a s  we l l  a s  t h e  

search f o r  new depos i t s .  

P r a c t i c a l l y  every mining d i s t r i c t  i n  t h e  i n t e r i o r  contains ground t h a t  is  

worth prospect ing ,  From t h e  observat ions of t h e  w r i t e r ,  t h e  Wade Hampton and Hot - 
Springs Dis t r l .c t s  appear t o  be e spec iz l ly  worthwhile. The a rea  between t h e  Hot 

_ . -- ----*--- --_ _I=--l__ 

Springs, Rampart and Livengood camps has good p o s s i b i l i t i e s ,  and i n  t h e  Ruby D i s t r i c t s  

are a number of poss ib le  l a r g e  sca le  propos i t ions ,  c o n s i s t i n g  of ground t h a t  has been 

d r i f t e d  and open cu=ttod. In almost every d i s t r i c t  t h e r e  are placers ,  p a r t i a l l y  pros- 

pected i n  e a r l i e r  days and considered t o o  boy: grade t o  work, but xhich now may be 

p r o f i t a b l y  mined. There absa a r e  numerous bench d e p o s i t s ,  formerly l a r g e l y  neglected,  

which a r e  worth prospect ing,  zn6 many creeks which have been l i t t l e  prospected because 

the  wet, thawed ground made it d i f f i c u l t  t o  bedrock s h a f t s .  

Numerous derogatory  statements  have been made regarding the  Lack sf i n i t i a t i v e ,  

e t c . ,  of t h e  present  genera t ion  of younger men because t h e y  have not  swarmed out over  

t h e  hi l ls  i n  Large numbers t o  s ink  holes  t o  bedrock. ( c f .  U.S.G.S. B u l l  872, p.268.) 

The f a c t  i s ,  however, t hz t  prospecting today w i t h  no c a p i t a l  and equipment o t h e r  than  

grubstake, pick and shovel i s  more o f  6 l o s i n g  game than ever before.  On t h e  average 

a man with no c a p i t  e l  will. be f u r t h e r  ahead i n  t h e  end by working f o r  wages, The 

chances of s t r i k i n g  ~t bonanze f r o ~ n  vhich a stake can be  taken by hand methods a r e  more 
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remote than  formerly. The g r e a t  ma jo r i t y  of remaining p l a c e r s  a r e  r e l a t i v e l y  ~ O Y J  

grade and workable only by l a r g e r  s c a l e  methods. 

The present  day p rospec to r  needs a d d i t i o n a l  :kno~:ledge and equipment t o  

compensate f o r  t h e  smal le r  l i k e l i h o o d  of making a cuick s t a k e .  Fo r tuna te ly  these  

a r e  more r e a d i l y  a v a i l a b l e  today t h a n  be fo re .  A p r a c t i c a l  knowledge of geology and 

mineralogy i s  highly u s e f u l ,  and a l i g h t  d r i l l  and a  knowledge of d r i l l i n g  methods 

are e s s e n t i a l  f o r  p rospec t ing  wet, r e l a t i v e l y  s h a l l o ~ ;  ground. With proper  equipment 

and the advantage of a i r p l a n e  t r a n s p o r t a t i o n ,  t h e  prospec tor  should have e t  l e a s t  as 

good a chance as ever.  

A modern prospec t ing  o u t f i t  should  inc lude  c l i g h t  d r i l l  complete with casing, 

t o o l s ,  hand h o i s t  and f o r g e ,  small t r a c t o r ,  wannagan, camping o u t f i t ,  welding o u t f i t ,  

r a d i o  t r a n s m i t t e r  and r e c e i v e r  and smal l  motor generator  s e t .  Caissons, po r t eb l e  

pump and s m a l l  s l u i c e  box a r e  necessary  f o r  checking d r i l l i n g  i n  wet  ground, Some of 

t h e s e  items may be omit ted,  depending on l o c a t i o n  and o t h e r  cond i t i ons .  An investlnent 

of a t  l e a s t  $5,000 would be r equ i r ed  f o r  a completely equipped o u t f i t ,  no t  including 

food and t h e  prospec tors t  t ime.  From two t o  four  men are needed f o r  t h i s  type  of 

p rospec t ing ,  It i s  of course p o s s i b l e  t o  prospect  wi th  f a r  l e s s  equipment, but t h e  

equipment mentioned i s  e s sen t i a l .  f o r  r a p i d  and e f f i c i e n t  work. 

Prospect ing equipment has improved i n  t h a t  it i s  more mobile t h a n  formerly, 

The l i g h t  t r a c t o r  and a i r p l a n e  type d r i l l  have made it p o s s i b l e  t o  cover  more ground. 

The s u b s t i t u t i o n  of gaso l ine  f o r  steam has resul ted  i n  a sav ing  of a e i g h t ,  Improved 

light -weight prospect ing b o i l e r s ,  adapted t o  a i r p l e n e  t r a n s p o r t a t i o n ,  are a v a i l a b l e  

f o r  prospec t ing  frozen ground. Light-weight gasc l ine  d r iven  pumps and c a i s s o n s  have 

made it poss ib l e  t o  p,rospect more a c c u r a t e l y  i n  wet ,  shal low ground, 

Despi te  improvemenis, t h e r e  nzs been no bas ic  change i n  t h e  prospec t  G r i l l .  

It can prospec t  d t h  cons i ae rab le  accuracy  i n  f rozen  ground, b u t  i n  wet ground 

resa l i t s  a r e  uncertain even i n  the  nands of experi.encei d r i l l e r s  and pznners .  There i s  a 

d e f i n i t e  need f o r  a nev; type  of d r i l l .  t h a t  w i l l  g i ve  r e l i ~ b l e  r e s u l t s  i n  wet ground. 



The s t anda rd  s i x  i nch  Keystone i s  s t i l l  t h e  b e s t  of t h e  d r i l l s  f o r  a c c u r a t e  

prospect ing.  The newer models, mounted on wide t r a c k s  end run by gaso l ine ,  a r e  w e l l  

adapted t o  c o n d i t i o n s  i n  i n t e r i o r  Alaska. The use of wire  d r i l l  c ab le s  on t h e  s i x  

inch d r i l l s  has  i nc reased  d r i l l i n g  speed. The l i g h t e r  d r i l l s ,  handl ing f o u r  o r  f i v e  

i n c h  cas ing ,  a r e  becoming popular and are s u i t a b l e  f o r  most prospec t ing  i f  t h e i r  

l i m i t a t i o n s  a r e  understood.  The Fa i rbanks  d r i l l  i s  considered t o  be t h e  b e s t  of 

t h e  l i g h t  d r i l l s .  The Kirk Hillmun a i r p l a n e  d r i l l  does not seem t o  s t a n d  up under 

hard usage and t h e  t o o l s  and cas ing  supp l i ed  wi th  it a r e  of i n f e r i o r  q u a l i t y .  The 

Fairbanks d r i l l  wi th  a l l  equipment needed f o r  prospec t ing ,  s e l l s  f o r  about $2,200 i n  

Fairbanks, and t h e  Kirk Hillman d r i l l  i s  s e v e r a l  hundreci d o l l a r s  cheaper. The p r i c e s  

appear t o  be t o o  high.  

Much of t h e  p rospec t  d r i l l i n g  done by i n d i v i d u a l s  and small  o u t f i t s  i s  

inaccu ra t e  and o f t e n  p r a c t i c a l l y  va lue l e s s ,  because of the  c a r e l e s s ,  haphazard 

manner i n  which it i s  done. Holes a r e  put  down a t  rendom, l i t t l e  a t t e n t i o n  i s  pa id  

t o  volumes, samples a r e  c a r e l e s s l y  par ted  and no d r i l l  f a c t o r  i s  obtained.  A few 

prospectors  recognize  t h e  importance o f  checking d r i l l i n g  done i n  wet ground by 

s h a f t s  o r  open c u t s .  A s  t h i s  i s  o f t e n  d i f f i c u l t  and expensive it i s  

expected that t h e  use  of ca issons  and p o r t a b l e  pumps w i l l  i nc rease .  

Caissons should be maae of a t  l e a s t  1/8 inch s t e e l  t o  permit b l a s t i n g  boulders ,  

and of graduated  s i z e  so  t h e y  w i l l  t e l e scope .  They should be abed 30 inches  high i n  

order  t o  f i t  under s. windlass  2nd t h e  l a r g e s t  one should be about f o u r  f e e t  i n  diameter .  

It should be  p o s s i b l e  t o  b u i l d  them i n  two s e c t i o n s  so they  w i l l  co l l apse  1a . t e r t i l l y  and 

permit e a s i e r  p u l l i n g .  When water i s  s t r u c k  it i s  removed by a po r t ab l e  pump which a l s o  

supp l i e s  s l u i c e  r a t e r .  A 1 1  of t h e  gold bea r ing  g r a v e l  i s  run through a p o r t a b l e  s l u i c e  

box, and a s  l a r g e  volumes a r e  hcndled, accu ra t e  t e s t i n g  i s  poss ib l e .  By comparing 

t h e s e  r e s u l t s  vd th  d r i l . l i n g  r e s u l t s  i n  t h e  same s p o t ,  a proper correc t ion can be made 

t o  ~ l l  of the d r i l l i n g  r e s u l t s .  



_Geop2lysical t t o  P rospec t ing  

Geophysical methods, should b e  e s p e c i a l l y  va luable  i n  Alaska because of' t h e  

g e n e r a l l y  heavy overburden which adds t o  t h e  d i f f i c u l t i e s  of prospec t ing  by o ther  

methods. There a r e  fou r  g e n e r a l  geophysical  methods t h a t  a r e  app l i cab le  t o  p l ace r  

prospec t ing ,  namely, magnetic,  e l e c t r i c a l ,  seismic and g r a v i t a t i o n a l .  There i s  no 

known geophysics1 method which cen d e t e c t  p l ace r  gold d i r e c t l y .  

The magnetic method, employing any of t h e  s e n s f t i v e  f i e l d  ba lances  which 

a r e  a v a i l a b l e ,  can d e t e c t  and d e l i n e a t e  gold concent ra t ions  i n  t h e  ma jo r i t y  of 

plaaers. I t s  a p p l i c a b i l i t y  depends on t h e  f a c t  that t he  heavy magnetic minerals ,  

magnet i te  and i lmeni te ,  concen t r a t e  wherever p l ace r  gold concen t r a t e s .  Most p lacer  

d e p o s i t s  i n  i n t e r i o r  Alaska con ta in  concent ra t ions  of magnetic mine ra l s .  The wit e r  

has  done experimental work on Alaskan p l a c e r s  with his own magnetometer f o r  f i v e  

3 r d  
years and has found this method t o  b e  succes s fu l  i n  every case,. The g r e a t e s t  depth 

a t  which p l a c e r s  were ou t l i ned  and subsequently c h e c k ~ d  by d r i f t  mining was 100 f e e t .  

Under favorable  condi t ions  it should work succes s fu l ly  st g r e a t e r  depths.  Samples 

o f  concen t r a t e s  from placer d e p o s i t s  i n  most of t he  i n t e r i o r  d i s t r i c t s  have been 

c o l l e c t e d .  The m g n e t i c  minera l  con ten t   ha.^ not  ye t  been determined i n  f~ll of them, 

b u t  it is  probable t h a t  on ly  E few con te in  i n s u f f i c i e n t  magnetic m a t e r i ~ l  f o r  t h e  

method t o  be  e p ~ i i c a b l e .  

The e l e c t r i c a l  r e s i ~ t i ~ i t y  method has been used by t h e  m i t e r  f o r  t h e  purpose 

of determining bedrock con tou r s  and th i cknesses  of g rave l  and muck. Traverses  were 

run on s e v e r a l  creeks i n  t h e  Fa i rbanks  a r e a  and r e s u l t s  checked a g a i n s t  d r i l l i n g .  

The r e s u l t s  were i n  g e n e r z l  succes s fu l  although t h e  gccurecy vrz~ l e s s  t h sn  t h a t  

obtained by d r i l l i n g .  Considerabbe experience i s  neces sa ry  i n  o rde r  t o  c o r r e c t l y  

i n t e r p r e t  t h e  a a t ~  obteined,  b u t  t h e  r e s i s t i v i t y  methob, when checked by d r i l l i n g ,  

should be  use fu l  i n  ob ta in ing  depth d a t e  more economica.lly and r a p i d l y  thzn  by 

d r i l l i n g  a lone .  Several  o t h e r  e l e c t  ricz.1 met hocs should. be app l i cab le  t c placer  

z rospec t ing ,  bu t  hzve n ~ t  ween t r i e d .  



The 1P.E.Co. worked experimentel ly  v:ith t h e  r e f r a c t i o n  se i smic  methoc? du r ing  

t h e  summer of 1938. Thei r  r e s u l t s  a r e  c o n f i d e n t i a l ,  b u t  i n  genera l  t h e  method was 

succes s fu l  i n  t h e  s impler  ca ses .  Ehen i r r egu l8 . r  mu l t i l aye r  ceses ana p a r t l y  thawed 

o r  p a r t l y  f r o z e n  ground vras encountered, i n t e r p r e t a t i o n  wzs unce r t a in .  

Cravj . ta t iona1 methods have never been t r i e d  i n  Alaska, Some of t he  never ,  

f a s t  reading  g rav ime te r s  shoulc work on problems pe r t a in ing  t o  depths  and bedrock 

contours.  

A11 of t h e  geophys ice l  methods w i t h  t h e  except ion of  t h e  magnetic neeci addi-  

t i o n a l  e x p e r i m e n t ~ l  work before  t h e i r  a p p l i c a b i l i t y  can be determined. Because 

prospec t ing  probl-ems i n  A i a s k ~  Ere d i f f e r e n t  from t h o s e  i n  lower  l a t i t u d e s ,  experience 

gained elsewhere would be  of l i t t l e  v a l u e  here. Because of t h e  immense advantage6 

t o  be de r ived  from t h e  use of geophysics1 methods, it i s  f e l t  t h a t  t hey  w i l l  be 

widely used i n  p l a c e r  prospect ing,  b u t  1.t probably w i l l  always be necessary  t o  check 

geophysical  r e s ~ d t s  by o the r  methods. The main advantages of geophys ica l  methods 

a r e  g r e a t e r  speed and r educ t ion  of c o s t s ,  For example, a magnetometric survey i n  a 

new a r e a  can e l i n i n a t e  from 50% t o  90% o f  t h e  d r i l l i n g ,  p a r t l y  by e l i m i n s t i o n  of  

unfavorrble  a r e&s  and p a r t l y  by a id ing  i n  t h e  eva lue t ion  of ground. 

Present  geophysics1 methods can be used only by men ~ i t h  adequate t r a i n i n g  

and would be worse than  use l e s s  i n  t h e  hands o f  t h e  average prospec tor .  An adequate  

background of mathemeticel physics  and of geology i s  e s s e n t i d ,  f o r  a l though t h e  

manipulation o f  the instrwments i s  r e l a t i v e l y  simple, t h e  i n t e r p r e t c t i o n  of results 

is  much l e s s  so.  I n  a d d i t i o n  t h e  cos t  o f  ins t ruments  i s  beyond t h e  means of the 

average i n d i v i d u a l .  

Recommendet i o ~ u o r  Future  Rork 

The t e r r i t o r i ~ t l  Department of  Mines end the  U. P .  G e o l o g i c ~ l  Survey have 

g r e a t l y  a ided  t h e  p rospec to r  znd miner by minera l  end geologictil  i n v e s t i g s t i o n s  end 

, . .  by g iv ing  direct i n f o r m e t i o n , ~ v s k r .  This v:ork should be cont inued  and 
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ampl i f ied .  It would be  worthwhile i f  e d u c ~ t i o n z l  v:ork could  be i n i t i s t e d  f o r  t h e  

purpose of improving mining and prospec t ing  methods, Bes ides  i n v e s t i g a t i o n s  of mining 

and prospec t ing ,  t h e  Department of Mines could g ive  va luab le  a i d  by making mineral 

i n v e s t i g h t i o n s  of promising b u t  l i t t l e  prospected a r e a s .  

A prospect ing t o o l  as p o t e n t i a l l y  valuable  t o  t h e  T e r r i t o r y  a s  geophysics 

5houl.d be  inves t iga t ed  by t h e  Department of Mines, as  t h e  l a r g e  amount of experimental 

work necessary i s  beyond t he  means of the  ind iv idua l ,  The w r i t e r  has Long considered 

that a reconnaissmce  magnetic survey  of i n t e r i o r  Alaske would be va luable  f o r  t h e  

purpose of d e t e c t i n g  igneous i n t r u s i o n s  and poss ib l e  mi-nerelized a r e a s  t h e t  may be 

undiscovere2 because of heavy a l l u v i a l  covering. 

There i s  a g e n e r a l  demand f o r  more roads i n  a l l  p a r t s  of i n t e r i o r  Blaske. 

The i n h a b i t a n t s  of each r e g i o n  a r e  a p t  t o  consider  t h e  needs of t h e i r  own region t o  

t h e  exc lus ion  of o t h e r  r eg ions ,  The Department of Mines should be a b l e  t o  f u r n i s h  

data  which n i l 1  a i d  i n  de te rmining  where roads  a re  most needed. I n  genera l ,  roads 

should be  b u i l t  only t o  camps t h a t  a r e  reasonably a c t i v e  and which w i l l  be product ive  

f o r  a reasonably long pe r iod ,  Long and c o s t l y  roads t o  s i n g l e  mining opera t ions  

should be  cvoiaed. I n  many p l a c e s  where au to  rosds  a r e  d i f f i c u l t  t o  cons t ruc t ,  c a t  

t ra i l s  woulC meke s ~ t i s f a c t o r y  s u b s t i t u t e s .  Kin ter  f r e i g h t i n g  and the  use of t r a c k  

type  t r a i l e r s  i n  t h e  summer car1 l a r g e l y  o f f s e t  t he  d isadvantages  due t o  t h e  l a c k  of  

an auto road. 

Two major r o a t e s  which should be inves t iga t ed  t o  determine the a d v i s a b i l i t y  

of b u i l d i n g  roads over them a r e  t h e  Poorman-Cripple-Flat-Kuskohim r o u t e  and t h e  

Feirbenks-.Fortymile route. The n i n e r a l i z ~ t i o n  and mining p o s s i b i l i t i e s  of the  

count ry  t r ave r sed  should have s bea-ring on t h e  choice o f  any major route .  

The ~ i r p l e n e  i s  one o f  t h e  moet i m p o r t ~ n t  c ide  i rL developing t h e  mineral  

resources  of the i n t e r i o r ,  and i s  e s p e c i a l l y  vs luzble  t o  t h e  prospec tor .  Incressed 

use  of plenes ~ n d  more znd b s ' t t e r  Landing f i e i a s  w i l l  1or;er z i r p l a n e  t r h n e p o r t s t i o n  



c o s t s .  Becsuse t h e y  s r e  r e l ~ t i v e l y  inexpensive,  a d d i t i o n z l  iznding f i e l d s  should 

be buil- t  as an  a i d  t o  t h e  prospec tor  as wel l  as t o  t h e  miner, The advice  of p i l o t s  

as to the  l o c e t i o n  o f  f i e l d s  s h o d ?  be sought.  

These recommendztions a r e  submi t ted  as suggest ione.  They rep resen t  t h e  

miter 's v i e w  and a re  based on informat ion  end d a t ~  t h a t  i n  some c a s e s  e r e  n o t  

cornple-t e . 


