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PREFACE 

Public Law 90-542 provides for a National Wild and Scenic Rivers 

System. The purpose of the  l aw  js t o  protect for the  enjo-lment and 

benefit of thz  people of the United S ta tes  certain rivzrs which in  con- 

junction with lands bordering th13 waters p o s s e s s  outstanding s cen i c ,  

recreational ,  f i sh  and wildlife,  geologic lan1-l forms, and other s ach  

des i rable  features.  

Two categor ies  of r ivers are  spzcif ied DY the Act. "Instant  Rivers" 

a r e  authorized For immediate inclusion in thz  N3tional Wild an3  Scenic 

Rivzrs System. The Middle Fork of the  Salmon River and Ti?? Middle 

Fork of t he  Ciearwster  Riv2r are  th? two rivers losa ted  in Idaho included 

in t h i s  category. Ti?z second category "Study Rivers" includes rivers 

which a re  t o  be  studied for poss ible  inclusion in th? Wild and  Szenic 

Rivers System. The main stem of the Salmon, and the Sruneau, St. J oe ,  

P r ies t ,  and Moyie Rivers a re  the  five Idaho r i v ~ r s  pla:zed in 

th? second category. 

Th2 A c t  spec i f i es  threz c l a s s e s  of wild ~ i v s r s :  wj.ld, s cen i c ,  and 

recreational .  A "wild river" refers t o  a r ivsr  free from impoundnen'.s, 

with non-polluted water and I?ssential ly primitivs shorelines.  A "Scenic 

r ivsr" i s  free from impoundments with shorelines and watersheds s t i l l  

e s s en t i s l l y  primitivz and un~-l=.veloped but which i s  a c c e  as ible  in 

p l ace s  by roads.  A "recreational  river" is readily a cce s s ib l e  by roa,ds 

and rai lroads,  may have developmsnt along the  shorel ines  and may 

have undergone some impounl-lment o r  diversion in the  pas t .  Public 

Law 90-5 42  speci f ies  a ten-year time limit on  c lass i f ica t ion s tud ies  

after  which recomlnendations on the disposit ion of study rivers a r e  

t o  b,e made t o  the  Congress.  

There is l i t t le  valid criteria avai lable  for evaluating rivers for 

wild or scen ic  c lass i f ica t ion.  For t h i s  reason t he  W ~ t e r  Resources 

Research Inst i tute of the  Univa-sity of Idaho ha s  organized 3 Scenic 

Rivers Study Unit for t he  purpose of  developing methodology to  

evaluate  wild r ivers.  The goal  of th i s  study i s  t o  es tab l i sh  criteria 

which c a n  be  used  t o  identify a n d  determine the  economiz,  a e s the t i c ,  

and scen ic  and other va lues  of wild rivers. 



Tha Salmon River in Idaho h a s  been  s s l e c t ed  a s  th?  study river. 

This river originates in csil9-al Idaho and flows about 410 mile:; 

g3;l,2rally through precipitoils iludeveloped ,zan:ron couqtry and 

discharg<?s into th?  Snake Rivzr 49 .niles , & o v  Lewiston. Th,2 avzragt-. 

annudl  discharge of the  S3lml.)n Rivzr a t  its mouth is about 8 ,000 ,000  

3cre fee t .  

The p o ~ t i o n  of the  3 a l m t ~ n  from i t s  moi~th '.o the  town i ~ f  North 

Fork h a s  h e n  d ~ s i g u a t e r l  a s a " study river" . H $ ~ ~ ? v e r ,  for the 

method~logjr  s tudy the  eat i re  Salm'3n drainag.3 has in  !Nil1 be studied.  

There a r e  two re l jsons  for t h i s .  First ,  b2cause  any eco.no~nic dt?vzlop- 

m~3nt-impou:lclmns, d'vzrsions , mining, paper ,  indilstry , logging, 

e t c . ,  - -would affect  t h s  main stem wild rivzr se~zt ion.  Second,  becd:lsc 

it is ;.nc)iAe :zonvenient aild is mwe mean!-ngful t o  includ.3 a l l  the  

ac t iv i t i e s  in a river bas in .  Tha hydrologic bas in  unit (th,? S3lm3n 

d;:ainagle bas in )  was  used  for soine portions of t h ?  Idaho Economiz 

Bsse  stud:^ fo; Water Req~ l r em~?n t s  (1) and in  '.he Idaho Water Resoilrces 

Invzntory (2) .  

The p l rpose  of the  mzthod,2logy  stud:^ i s  t o  develop incormation 

pertinent t o  dscision-making 3nd i3lanzing a s  i t  pci-tai-na ;o the  se lec t ion ,  

u s e ,  and ;n3nagt-.m,2n: of wild and scen ic  riv2rs sys tems.  Till3 methodology 

stu+y h a s  f o i ~ r  broad ohiectives:  

1 .  Inventory present  quankities a.nd qual i t ies  of natural 

resources  in  the  rivzr bas in  a r e a ,  and es t imate  future 

quanti t ies and i.jua!.ities of t he se  resources ,  es tabl ishing 

their  va lues  in both si tuations.  

2.  Identify, describe, and quantify, wh,2re poss ib le ,  benef i ts  

from scen i c  beauty ,  personal  enricllinent , and i>thr?r 

a e s the t i c  exper iences  derived :from thz  river. 

3 .  D e ~ ~ e l o p  a sc r ies  of mod.sls t o  evaluate  or determine thlz 

r e s ~ u r c e  u s e  pattern coilsistent  with a wild r ivzrs sys tem,  

and -the r e s ~ u r c e  u s e  pattern l~hi-ch would ex i s t  under 

various l eve l s  ~f development in  :he rivzr bas in  a rea .  

4. P-esent  recoinrnendations for a l ternat ivs  u s e s  of resources  

for the  entire riv2r ba s in  a r ea ,  recornm2nd res t r ic t ions  

i f  c lass i f ica t ion i.s appl icable ,  and ,dsscribe the e:;onornic 

and soc ia l  ramifications of each  of tha a l ternat ives  con- 

sidered.  



The plan for the  methodology study is t o  divide the  research work 

into a s e r i e s  of  subprojects ,  each covering an  important economic 

act iv i ty  related t o  t he  river. These subprojects  cons i s t  of fourteen 

r e  source and service functions: 

1 .  Forest and range resources  

2 .  Minerals  

3. Outdoor recreation 

4. Commercial f i sher ies  

5. Irrigation 

6 .  Water for municipal and industrial u s e  

7 .  Water quality control 

8 .  Hydroelectric power 

9 .  Flood control 

10.  Navigation 

11. Transportation and a c c e s s  

12.  Anthropology 

13. History 

14. Agriculture 

Each of t he se  fourteen resource and service functions will be  

examined on a n  individual b a s i s  a t  their  present  lev21 of development 

and a t  projected l eve l s  of development. 

Once the  above subprojects  have been completed, a se r ies  of 

economic models will b e  developed which will make relat ivaly accurate  

es t imates  of co s t s  and benefi ts  for each  of the  resources  included 

in the  subprojects .  This will permit comparisons of potential  c o s t s  

and benef i t s  of al ternative resource u s e s .  The technique will be  

modified and extended t o  t he  years  2000 and 2020, consis tent  with the  

time projections of the  Columbia-North Pacific Rsgion Comprehensivs 

Frame work Study. 

I t  is a t  t h i s  s t age  of the  ana lys i s  tha t  one purpose of the  

methodology study will be  real ized.  This purpose is t o  make a n  

economic evaluation of the  S3lmon River in i t s  natural s t a te .  The 

evaluation will be made cons i s ten t  with the  present  l eve l s  of resource u s e  

indicated by t he  subprojects .  This evaluation a t  t he  current l eve l  of 

resource u s e  will then be  compared with simulated l eve l s  of development 

on t he  r iver ,  and within t he  r iver bas in  area .  A t  t h i s  s t age  of the  ana lys i s  



it will b e  poss ib le  t o  include in  t h e  study certain general  considerat ions 

such a s  population, and economic growth,  and t he  demand for recreat ion,  

e lec t r ic i ty ,  timber, minerals and othsr  resources  i n  t he  area  in  t h e  future. 

Two general  evaluat ions  of t h e  river resource  b a s e  c a n  then be  made. 

F i r s t ,  t h e  current and proiected l eve l s  of economic act iv i ty  based  on the  

s t a t u s  quo. S?cond, a determination of t h e  benefi ts  foregone, ( i f  th is  

turns out  t o  be  t he  c a s e )  a s  a resu l t  of maintaining the  river i n  its 

natural free-flowing state.  Efforts throughout t he  study will b e  t o  try 

t o  identify and quantify the  ae s the t i c  and personal  enhancement va lues  

for which the expressed national  des i re  i s  t o  protect and conserve .  



EVALUATION OF MINERALS AND MINERAL POTENTIAL 
OF 

THE SALMON RIVER DRAINAGE BASIN IN IDAHO 

by 
C .  N .  Savage  

AB S TRAC T 

This report is part  of a  la rger  project :  Development  of Methodology for 
Evaluat ion --- of Wild and  S c e n i c  Rivers in Idaho ,  be ing  d i r ec t ed  by t h e x i -  
ve r s i t y  of Idaho ,  Wate r  Resources  Research  I n s t i t u t e .  For t h i s  minera ls  
eva lua t ion  approach ,  t he  main Salmon River from the town of North Fork down- 
s t ream to  the  mouth of t h e  r iver  h a s  b e e n  c h o s e n ,  b e c a u s e  t h i s  s t r e t ch  of 
r iver  i s  be ing  cons ide red  for wild and  s c e n i c  c l a s s i f i c a t i o n .  

A Wild and  Scen ic  River des igna t ion  for t he  main Salmon would s e t  a s i d e ,  
under  s t r ingent  con t ro l ,  a  3 2 0  acre-r iver  mile corr idor  pa ra l l e l  t o  the  r iver .  
A s l i gh t ly  wider  corridor would be e s t a b l i s h e d  for e s t h e t i c  r e a s o n s  a s  3 zone  
t o  cont ro l  s igh t -sound d i s t u r b a n c e s .  

Anticipating the  impact  of a Wild a n d  Scen ic  River c l a s s i f i c a t i o n  a long  
the  Salmon in  connec t ion  with mining anywhere  in  the  en t i re  w a t e r s h e d ,  t h i s  
s t u d y  d e a l s  with t h e  en t i r e  b a s i n  and  not  j u s t  the proposed cor r idor .  Wildl i fe  
and  na ture  g roups  h a v e  a l r eady  threa tened  t o  s t o p  a  major molybdenum develop-  
ment  in  t h e  Whi te  Cloud Peaks  portion of the  Salmon w a t e r s h e d .  If backed  b y  a  
Wild and  Scen ic  River des igna t ion  for t he  main Salmon,  a n y  mining ac t iv i ty  any-  
where in  the s y s t e m  wi l l  no  doubt  be opposed .  Because  t h i s  i s  a  po ten t i a l l y  
va luab le  meta l logenic  r eg ion ,  the p re sen t  and  future of mining in  the  b a s i n  and  
the  poten t ia l  mineral v a l u e s  in the b a s i n  need  to  be cons ide red .  

Within the Salmon w a t e r s h e d ,  16.5 percent  of the  en t i re  S t a t e ,  a r e  important 
a n d  poten t ia l ly  important mineral ized r o c k s .  This a r e a  of conce rn  c o n t a i n s  re- 
s e r v e s  of an t imony,  t u n g s t e n ,  g o l d ,  s i l v e r ,  z i n c ,  l e a d ,  molybdenum, mercury,  
i ron ,  thorium a n d  uranium, among the meta l l ic  minerals  . Some nonmeta l l ic  
minera ls  a r e  a l s o  p r e s e n t .  Nearly a l l  t h e s e  minera ls  a r e  and  wi l l  b e  needed  by 
many indus t r i e s  in  order t o  maintain American s t anda rds  of l iving a n d  a  b a l a n c e  
of mineral  r e sou rce  power among n a t i o n s .  

I t  is not  p o s s i b l e  to e s t a b l i s h  a n y  formula for t o t a l  eva lua t ion  of minera l ized  
a r e a s .  Minera l  explorat ion is diff icul t  and mineral quan t i t y ,  grade and  do l l a r  
va lue  a r e  v i r tua l ly  imposs ib l e  t o  a s s e s s  a c c u r a t e l y .  Where  mining h a s  b e e n  
car r ied  on  i n  the  p a s t ,  t unne l s  have  c a v e d  and  t h e  mines  a r e  i n a c c e s s i b l e .  
Wri t ten r eco rds  of both r e s e r v e s  and  p a s t  product ion have  b e e n  l o s t .  Further- 
more,  da t a  on  cur ren t  mining opera t ions  and  explora t ion  a r e  con f iden t i a l  company 
r e c o r d s ,  by  r e a s o n  of the compet i t ive  na ture  of indus t ry .  One c a n  only  make 
mineral  e v a l u a t i o n s  us ing  p a s t  and  cur ren t  b e s t  a v a i l a b l e  knowledge a n d  includ-  
ing knowledge of mineral  po ten t ia l  b a s e d  upon the geology of a n  a r e a .  

A l l  a v a i l a b l e  mineral  da t a  t ha t  could  b e  found,  r e l a t ed  t o  t he  Salmon River 
r eg ion ,  a r e  a s s e m b l e d  i n  the body of t h i s  report .  I t  is imposs ib l e  t o  make a n y  



e s t i m a t e s  on  p o s s i b l e  minera l ized  a r e a s  t h a t  have  y e t  t o  b e  d i s c o v e r e d .  How- 
e v e r ,  r e c e n t l y  ( M a y  1970) , during a  con fe rence  b e t w e e n  m e m b e r s  of t h e  U.  S .  
Bureau of M i n e s ,  I daho  Bureau of M i n e s  and  Geo logy  and  Un ive r s i t y  of Idaho  
Co l l ege  of M i n e s  s t a f f ,  the  s u b j e c t  of minera l iza t ion  in  the  Salmon River water-  
s h e d  w a s  r e v i e w e d .  Based  upon the  e x p e r i e n c e  and  knowledge  of t h o s e  p r e s e n t  
( r ep re sen t ing  t h e  d i s c i p l i n e s  of min ing ,  meta l lu rgy  and  g e o l o g y ) ,  i t  w a s  unan-  
imous ly  ag reed  t h a t  t h e  Salmon River wa te r shed  h a s  known and  po ten t i a l l y  
v a l u a b l e  mineral  d e p o s i t s .  The growing t endency  t o  b a n  mining in t h e  a r e a  
should  b e  g iven  ca re fu l  a t t e n t i o n .  

Development  of mine ra l s  need  not  b e  i n  con f l i c t  with t he  l a rge r  c o n c e p t  of 
good  envi ronmenta l  p r a c t i c e .  There need  b e  n o  ob jec t ion  t o  the  pr inc ip le  of a  
Wild and  S c e n i c  River c l a s s i f i c a t i o n  for t he  main Salmon River.  However ,  t he re  
shou ld  b e  conce rn  t h a t  w e  sa fegua rd  the mining i n d u s t r y ,  wh i l e  preserv ing  l a rge  
t r a c t s  of l and  i n  i t s  na tu ra l  s t a t e .  The r igh t  t o  properly d e v e l o p  minera l s  or ex-  
p lore  for mine ra l s  i n  the  mult iple  u s e  c o n c e p t  for Publ ic  Lands  mus t  b e  p r o t e c t e d .  
The g e n e r a l  publ ic  mus t  a l s o  b e  p r e s e n t e d  with a l l  t h e  f a c t s  when  a n y  po ten t i a l l y  
v a l u a b l e  mineral  d e p o s i t  i s  d i s c o v e r e d  and  deve l apmen t  i s  n e c e s s a r y  for our  wel-  
fare  a n d  economy.  Good deve lopment  p r a c t i c e s  a r e  and  c a n  b e  accompl i shed  
l e g a l l y .  If r e v i s e d  l a w s  a r e  n e e d e d ,  then  they  shou ld  no t  b e  s o  s t r i ngen t  a s  t o  
comple t e ly  d i s c o u r a g e  mining.  

Ser ious  con templa t ion  wi l l  r e v e a l  t h a t  t h e  mining indus t ry  may b e  compared  
t o  the  bottom of a n  inver ted  pyramid,  above  i t ,  a l l  t he  la rger  port ion of t h e  
pyramid c o n s i s t s  of d e p e n d e n t  i n d u s t r i e s .  This  i n c l u d e s  eve ry th ing  from in- 
d u s t r i e s  u s ing  meta l  machinery  t o  f ab r i ca t e  the i r  p roduc t s ,  t o  t he  food indus t ry .  
One  mus t  c o n c l u d e  if much of the  mining indus t ry  i s  c l o s e d  down b y  h a s t y ,  i l l -  
conce ived  a n d  prohib i t ive  l a w s ,  t hen  our s t a n d a r d  of l iv ing  and  na t iona l  s a f e t y  
w i l l  b e  in  g r e a t  j eopardy .  The known a n d  po ten t i a l  mineral  d e p o s i t s  i n  t h e  
Salmon River d ra inage  a r e  impor tan t  o n  both a  S t a t e  and  Nat iona l  l e v e l .  



I NTRODTJCTION 

The fol lowing report  w a s  prepared a t  the r e q u e s t  of the  Un ive r s i t y  of 
Idaho  Water  Resources  l i e sea rch  In s t i t u t e  t o  b e  pub l i shed  s imu l t aneous ly  
by  the  In s t i t u t e  and  t h e  Idaho  Bureau of M i n e s  and  G e o l o g y .  This i s  par t  of a  
broad p ro j ec t  t o  deve lop  a  method of approach  to be app l i ed  t o  a n y  r iver  i n  t h e  
S t a t e  when  i t  i s  being cons ide red  for Wild and  Scen ic  c l a s s i f i c a t i o n .  

Using t h e  main Salmon in order  t o  e s  t db l i sh  a  gene ra l  methodology approach  
and  to  de te rmine  the  impac t  of the Wild and  S c e n i c  Rivers c o n c e p t  i s  very  diffi-  
c u l t .  This  e n t i r e  wa te r shed  d ra in s  a  la rge  a r ea  conta in ing  many minera l ized  
t r a c t s  of l a n d .  There a r e  t o o  mdny v a r i a b l e s  involved  he re  b e c a u s e  of t he  pre- 
s e n c e  of a  va r i e ty  of rock t y p e s ,  s t ruc tu re s  a n d  methods  of mine ra l i za t i on ,  t o  
a r r ive  a t  a  t o t a l  volume or d o l l a r  v a l u e  for t he  minera l ized  d i s t r i c t s .  Commonly,  
a l l  minera l ized  d i s t r i c t s  differ  somewhat  in geo log ic  c h a r a c t e r i s t i c s  a n d  methods  
of mine ra l i za t i on .  One canno t  arr ive a t  a  c l e a r - c u t ,  formula-like methodology 
a p p l i c a b l e  t o  o ther  po t en t i a l l y  minera l ized  a r e a s .  I  am told t h a t  somewhat  for- 
mal ized  methodology c a n  be  e s t a b l i s h e d  for t imbered r eg ions  and  t h e  logging 
i n d u s t r y ,  or for s o i l  and  range land  u s e .  

This s t u d y  may poin t  t h e  w a y  to  approach  mineral  eva lua t ion  for o the r  pro- 
posed  Wild and  Scen ic  Rivers ,  but  e a c h  p roposa l  w i l l  have  t o  be  s tud i ed  a s  d 

d i f fe ren t  meta l logenic  p rov ince .  Furthermore, in a l l  c a s e s ,  b e c a u s e  of t h e  
na ture  of the problems invo lved ,  en t i r e  w a t e r s h e d s  wi l l  h a v e  t o  b e  a n a l y z e d .  
Data  r e l a t i v e  t o  S ta te  and  Federa l  economic  mineral  n e e d s  and  g e n e r a l  economy 
mus t  b e  i nc luded  i n  a n y  r eg iona l  a r e a l  mineral  e v a l u a t i o n .  

The main s t em of the  Sa lmon ,  in t h i s  s t u d y ,  a s  with a l l  r i v e r s ,  h a s  trihu- 
t a r i e s  branching o u t  in to  a n  e l a b o r a t e  d ra inage  ne twork .  I t  i s  a  f a c t  t ha t  sur-  
f a c e  w a t e r  and  underground wa te r  must  u l t ima te ly  come to  a  con f luence  wi th  or 
supp ly  the i r  mas t e r  s t r e a m s .  Thus i t  i s  p o s s i b l e  tha t  pa r t s  of a  s p e c i f i c a l l y  
d e s i g n a t e d  Wild a n d  Scen ic  River could be  a f f ec t ed  e c o l o g i c a l l y  by poorly con-  
c e i v e d ,  bad ly  o p e r a t e d ,  and  unpol iced  expo i t a t i on  of t r ibu ta ry  l a n d s  anywhere  
i n  a  s p e c i f i c  r iver  d r a inage  s y s t e m .  In my op in ion ,  s u c h  s e c o n d a r y  k i n d s  of 
po l lu t i on ,  under  proper  mult iple  u s e  c o n c e p t ,  and  under  proper  s u p e r v i s i o n ,  
need  not  o c c u r .  Also ,  t he re  i s  a l w a y s  t h e  p o s s i b i l i t y  of na tu ra l  contamina t ion  
of downst ream w a t e r  c o u r s e s  b e c a u s e  t r ibu ta ry  s t r e a m s  flow a c r o s s ,  e r o d e  a n d  
t a k e  minera l s  in to  so lu t ion  when  they  f low through a n y  minera l ized  d i s t r i c t .  
In  t he  f ie ld  of mineral  exp lo ra t i on ,  na tura l  mineral  a n o m a l i e s  of undis t rubed  
s t r e a m s  a r e  u s e d  by  g e o c h e m i s t s  i n  geochemica l  p rospec t ing .  

The p o s s i b i l i t y  a l w a y s  e x i s t s  tha t  ups t ream a c t i v i t i e s  by man ,  s u c h  a s  
lumber ing ,  min ing ,  bui lding d a m s ,  bui lding r o a d s ,  w idesp read  a r e a l  and  ex-  
t e n s i v e  ground spray ing  for fo re s t  i n s e c t  con t ro l ,  deve lopment  of publ ic  camp-  
s i t e s ,  and  o the r  a c t i v i t i e s ,  without  proper  con t ro l ,  w i l l  a f f e c t  downst ream 
envi ronments  . Some envi ronmenta l  or e c o l o g i c a l  d a m a g e ,  however  s l i g h t ,  
w i l l  b e  produced by  man wherever  he  t r a v e r s e s  t h e  f o r e s t  l a n d s .  A s  wi th  
marine o i l  s p i l l s ,  a c c i d e n t s  c a n  o c c u r  a s  a  r e s u l t  o f  a n y  of t h e  a b o v e  ac t i v i -  
t i e s  wi th in  a  g iven  t r ac t  or w a t e r s h e d .  In  my opin ion ,  a l l  the  a c t i v i t i e s  l i s t e d  
above  c a n  b e  compat ib le  wi th  the  c o n c e p t  of mult iple  l and  u s e  a n d  s t i l l  n o t  
a f f ec t  a  downst ream Wild and  Scen ic  River .  Proper p r a c t i c e s  and  c o n s t a n t  
con t ro l  w i l l  b e  n e c e s s a r y  t o  accompl i sh  the  b e s t  o b j e c t i v e s  of c l e a n  environ-  
m e n t s .  

The S t a t e  of Idaho  h a s  a n  a r ea  of abou t  8 4 , 0 0 0  squa re  mi l e s .  Inc luded  



in th is  area are approximately 14,000 square miles which const i tu te  the 
Salmon River drainage bas in  (herein frequently referred to  a s  the area of 
in teres t  , or the -- area of concern,  Fig. 1,  Appendix) . 

The main Salmon River is about 425 miles long.  In view of the  foregoing 
remarks and comments re la t ive  to the transporting abi l i ty  of tributary s t reams ,  
the 16.5 percent  of the  S t a t e ' s  area which is the area  of the  Salmon River 
drainage bas in ,  is an  area of concern.  A s  a subject  for methodology in  the 
s tudy of potential  Wild and Scenic Rivers, the entire watershed of the Salmon 
must be  reviewed from the standpoint  of potentially valuable mineral depos i t s .  
The following d i scuss ion  t akes  th is  fac t  into considerat ion.  Because mineral- 
ized a r ea s  abound in  the drainage bas in ,  and there is a need for their develop- 
ment, a s  is brought out  l a t e r ,  Tables I - A and I - B have been prepared. 
Study of t he se  t ab les  will permit the reader to have a t  hand knowledge of 
s t a t i s t i c s  relat ive to  se lec ted  minerals tha t  a re  consumed, produced, imported 
or exported by the  United S ta tes .  Table I - B represents ,  a s  accurate ly  a s  
avai lable  information wil l  permit, Idaho 's  present  role in  U. S .  mineral de- 
velopment and production. 

Within the area  of concern are parts  of Lewis, Adams, Idaho,  Valley, 
Nez Perce,  Custer  and Lemhi Counties.  A l l  of t h e s e  count ies  have been  
or wil l  be affected by mineral production. Also, within the Salmon River ba s in ,  
there are whole or par ts  of some 49 a r ea s  bearing original des ignat ions  a s  
mining d i s t r i c t s  (Ross, C . P . , 1941, map) . These mining d i s t r i c t s  a r e  part of 
a n  older sys tem used t o  identify t rac ts  that  produced minerals or  contained 
mineralized ground. Such d i s t r i c t s  are  identified in th is  s tudy (Table I - C ) ,  
e s s en t i a l l y  for historic in te res t .  Ross'  bulky map of the  d i s t r i c t s  is not  here- 
i n  included.  

The mining d i s t r i c t  designation h a s  fal len into d i su se  in many areas ;  
therefore, there are  many mineralized a r ea s  within the Sta te ,  which are re- 
ferred t o  a s  nonorganized d i s t r i c t s .  

An evaluation of mineral potential  of organized c r  nonorganized d i s t r i c t s  
within the Salmon River drainage ba s in ,  must take into considerat ion the  f ac t  
that  there is a wide divers i ty  of rocks  therein represented (Fig. 2 , Appendix) . 
Furthermore, the rocks  present  in the  area of concern a re  types  with which 
many kinds of minerals and mineralization are commonly a s soc i a t ed  e lsewhere .  
Local rock structures,  too ,  a re  favorable t o  mineralization. The f ac t  tha t  
within th i s  large area mines and prospects have been or are  being developed,  
and ore containing s t ra tegic  minerals (of military importance) and industr ial  
minerals (of economic importance) have been  shipped out  of cer ta in  d i s t r i c t s ,  
further a t t e s t s  to  the  mineral potential  of the  drainage bas in  (Figs.  3 - 15) . 

Unfortunately, because  mining companies ,  for competitive r e a sons ,  keep  
thei r  mineral production and potential reserve  figures confidential ,  i t  is not 
poss ible  t o  produce to ta l  fac tual  data  of e i ther  pa s t  or present  mineral pro- 
duction.  The ex ten t  of present  exploration and act iv i ty  within the  area of 
concern is not  fully known; however,  mineral exploration is known t o  be  in  pro- 
g r e s s .  The region a s  a whole appears  endowed with mineralized a reas  that  
could make them potential ly a s  great  a s  the world-famous Coeur dlAlene 
d i s t r i c t  in  northern Idaho. 



TABLE I -A 

S e l e c t e d  o r e ,  meta l  a n d  mineral d a t a :  U .  S . product ion ,  consumpt ion ,  impor t s ,  expor t s  and  s t o c k p i l e s ,  
1968-69 

(Note :  These  minera ls  occu r  i n  t h e  Salmon River dra inage  b a s i n ,  a long  wi th  ore conta in ing  
t h e  minerals  recorded be low.  Table I  - B may b e  u s e d  for g e n e r a l  compar ison  wi th  
Idaho  production d a t a  for 1969 .) 

In t he  t a b l e  b e l o w ,  s tockp i l e  r e l e a s e s  may c a u s e  appa ren t  d i s c r e p a n c i e s  i n  consumpt ion ,  product ion ,  import 
a n d  expor t  f i gu res .  Symbols u s e d  a re :  W information wi thhe ld ,  conf ident ia l :  c o n s  r e f e r s  t o  minera l  concen-  
t r a t e s ;  NA information no  ava i l ab l e ;  and  g e s t i m a t e .  A l l  q u a n t i t i e s ,  e x c e p t  where  i n d i c a t e d ,  a r e  i n  shor t  t o n s  
( 2 , 0 0 0  pounds)  . Source o_f information: U.  S.  Commodity Data  Summar ies ,  January 1970 (with modif icat ions)  . 

Ore ,  mineral  or me ta l  

Antimony 
Imports .  Yuqo- 
s l i v i a  (49% - 
metal)  Other  
coun t r i e s  51% 
m e t a l s  and  
c o n s  

Barite Imports:  
M e x i c o ,  Canada  
and  o the r s  
Carbonate  rock  

C l a y  

Coba l t  Major  
Imports:  Congo ,  
Belgium - 
Luxemburg 

Mine  856 
Primary a n d  Second- 
a ry  p lan ts  36,188 

U.  S .  mine and/or 
b yproduc t  produc- 
t ion 

Mine 980 
Primary a n d  second-  
s ry  p l an t s  3 6 , 5 0 0  

18% byproduct ;  
82 % imported; 
18% domes t i c  

I Small  r e s e r v e s  
precar ious  I 

supply-demand 
b a l a n c e ,  

Year 

I I I I I I 

Mine 9 2 7 , 0 0 0  1 1968 1 NA 1 663 I NA I None I S low annua l  
I I I I 1 I i n c r e a s e  in 

Consump- 
t i on  

G e n e r a l  
imports  

Mine  938 ,000  

Mine  W 

G e n e r a l  
expor t s  

1969e 

Secondary 73 

Mine  W 
Secondary 150 

196 8 

Inventory 
( s tockp i l e )  
6/3 0/6 9 

NA 

1969e 

Comments  

6 , 5 0 0  

600 

9 , 0 0 0  

4 , 5 3 4  

NA 

4 , 4 0 0  

demand .  
Domes t i c  
s o u r c e s  more 
than  adequa te .  
Wide  spread  
more than  

1 , 2 7 0  
a d e q u a t e .  
P r e s e n t  s u p p l i e s  

500 

A l l  g r a d e s  
4 4 , 0 0 0  

wil l  meet  demand 
if imports  con- 
t inue  . 



TABLE I  - A C o n ' t .  

Consump- 
t ion 

1 ,880 ,000  

2 , 0 4 0 , 0 0 0  

A l l  g r ade  
1 ,243 ,000  

A l l  g rade  
1 , 3 3 0 , 0 0 0  

22,136 

2 0 , 5 0 0  

NA 

6 .60  

6.70 

131,753 

140,000 

Year 

1968 

1969e 

1968 

1969e 

1968 

1969e 

1968 

1969e 

1968 

1969e 

Ore mineral  
or meta l  

C o p p e r i m p o r t s :  
C h i l e ,  C a n a d a ,  
Peru and  o t h e r s  

Fluorspar  Major  
imports:  Mex ico  

G a r n e t  

G e m s t o n e s  

I 

U .  S .  mine and/or 
byproduct  produc- 
t ion  
M i n e 1 , 2 0 5 , 0 0 0  
Primary and  second-  
a r y  1 ,854 ,000  

Mine  1 ,558 ,000  
Primary and  second-  
a r y  3 , 2 3 0 , 0 0 0  
Acid and  metal lur-  
g i c a l  W 
Fin ished  252 ,000  

Acid a n d  metal lur-  
g i c a l  W 
Fin ished  180,000 
Mine  22,136 

Mine  20 ,500  

Comments  

Annual i n c r e a s e  
u s e  f o r e c a s t  3 .7  
t o  5 .5% supply-  
demand  imba lance .  

Annual i n c r e a s e  
u s e  f o r e c a s t  3 .6 
t o  4 .6 %,domes t i c  
explora t ion  en-  
couraged  . 

Annual 3 .7 t o  6.1% 
i n d i c a t e d .  Aver- 

I a g e  grade  ade- 
q u a t e .  High I 

grade  l imi ted .  
Idaho  produces  
some  s t a r  
g a r n e t s  a n d  
o p a l ,  fee-  s i t e s .  
Pr ice:  1968 
$39.26-1969 
$42 .19 (per Troy 
ounce )  U .  S .  
sup?ort for mine 
d e  je lopment  75 %. 
U .  S . no t  buying.  
Pr ice  u p ,  inade-  
q u a t e  world supp ly .  
Adequate ,  i nc reas -  
lng U .  S.  wi l l  
supply  65% of 
our  demand ,  

G e n e r a l  
impor ts  

All forms 
710,000 

All forms 

4 3 8 , 0 0 0  
A l l  g rade  
1 , 2 3 0 , 0 0 0  

All g rade  
1 , 2 3 0 , 0 0 0  

None 

None 

5 . 9 4  

5 . 6 0  

43 ,941  

36 ,500  

Gold  3 a t a  in  
million Troy 
o u n c e s  (1/12 th  
pound) .  Im- 
ports :  C a n a d a ,  
Phi l ipp ines  and  
o the r s  

Iron ore  Data  -- 
i n  t housand  long . 
t o n s  (2240 pounds)  
Imports :Canada  

Mine 1.48 
i e f i n e r y  : 
New 1.54 
seconda ry  1.40 

Mine 1.71 
'3e f inery:  
New 1.70 
seconda ry  1.5 0 
Mine 8 5 , 8 6 5  

Mine  86 ,000  

G e n e r a l  
expor t s  

A l l  forms 
389,000 

A l l  forms 

2 6 9 , 0 0 0  
All g rade  
13 ,000  

All g rade  
13 ,000  

NA 

NA 

23.96  

0.30 

5 , 8 8 4  

5 , 4 0 0  

Inventory  
( s tockp i l e )  
6/3 0/6 9 
A l l  g r a d e s  
193,000 

A l l  g r a d e s  
1 ,516 ,000 

NA 

NA 

NA 



TABLE I - A C o n ' t .  

or  meta l  

Lead Major im- 
ports :  Peru ,  
C a n a d a ,  Austra- 
l i a ,  Mex ico  and  
o the r s  

Mercury (Data 
i n  76-pound 
f l a s k s . )  Major  
imports :  Spa in ,  
I t a l y ,  e t c .  
Molybdenum 
Imports:  
Canada  

Niobium (Columb- 
ium) Data  in  thou- 
s a n d  pounds .  Im- 
port  cons :  Columb-. 
ium Major:  Braz i l ,  
Nigeria .  Tanta- 
lum Major:  - 
Congo and Brazil  
(Columbium 
Tantalum da ta  
combined) 

~ r e - l  

byproduct  produc- 
t ion 
M i n e ,  byproduct 
3nd secondary  
1 , 3 9 7 , 0 0 0  

M i n e ,  byproduct 
2nd secondary  
1 ,710,000 
Mine  and second-  
3ry 6 3 , 2 5 4  

Mine  and second-  
3ry 46 ,000  

Year 

1968 

1 9 6 9 ~  

1968 

1 9 6 9 ~  

2 9 , 0 0 6  
c o n s  & 
ox ides  

5 7 , 0 0 0  
c o n s  6 
ox ides  

None 

None 

1 ,000  
c o n s  

- - 

Cons im- 
gort 
4 ,887 

C o n s  im- 
port 
6 ,000  

t ion 

1 , 3 2 9 , 0 0 0  

1 , 3 5 0 , 0 0 0  

7 5 , 4 2 2  

78 ,000  

Mine-pounds con- 
kained molybdenum 
33 ,477 ,000  

Wine-pounds con- 
:a ined molybdenum 
38 ,400 ,000  

Mine none 

Mine none 

Consump---- G e n e r a l  
expor ts  

9 , 0 0 0  

12,000 

7 , 5 9 9  

800 

imports 

Ore ,  c o n s  
& bar s  
426,000 

O r e l c o n s  
& bar s  
370 ,000  
2 3 , 9 5 6  

2 8 , 0 0 0  
---- 

54 ,641 ,000  

Columbium 
9 , 5 7 7  c o n s  

Tantalum 
4,072 c o n s  

I, I 

19 68 

1969e 

1968 

1969e 

Expect  average  an-  
nua l  r a t e  of 4% in- 
c r e a s e .  Probably 
from U.  S . s o u r c e s .  

Columbiunl and van-  
adium a re  competi- 
t i v e .  Foreign sup-  
p l i e s  adequa te ,  U .  
S .  imports may b e  
uncer ta in .  Possiblc 
Tantalum shor tage  
predic ted .  

Inventory 
(s tockpi le )  
6/3 0/6 9 

1,162,000 

2 0 0 , 0 9 3  
U .  S .  be-  
ing low- 
ered  

7 5 , 6 4 7  

70 ,000  

4 ,742  
meta l  

5 , 0 0 0  
meta l  

Comments  

Increas ing  demand,  
labor  problems,  
t e c h n i c a l  and t rans-  
porta t ion problems 

World consumption 
e s t ima ted  t o  r i s e  
2 . 5  t o  4 . 5 %  per  
y e a r .  



TABLE I - A Con ' t .  

Ore Mineral 
or metal 

Rare-earths- 
oxidescMetal 
imports: Aus- 
tralia 66% 
Malaysia 2 8% 
others 

Silver Data in 
million Troy 
ounces .  Im- 
ports: Canada,  
Peru,  Mexico,  
e t c .  

Sil ica 

Tantalum 

Thorium Im- 
ports: Aus- 
tral ia  and 
Malaysia 
(Monazite a 
mineral source  
of thorium) 

U. S.  mine and/or 
byproduct produc- 
tion 

W 

W 

Mine 57.5 
Re finery: New 
(U.  S. & for- 
eign) 73.3 

Mine 65.0 
Refinery: New 
(U.S.  & for- 
eign) 110.0 
NA 

(See Niobium) 

Mine W 

Mine W 

Inventory 
(stockpile)  
6/30/69 

14,273 

U. S.  
ury balance 
in mint 
62.0 

Stockpile 
165 million 
ounce s 
6/3 0/6 8 

1,834 

General  
exports 

Ores ,  met- 
a l s  

NA 
Some al loys  
89 ,858  l b s .  
Ores,  met- 
a l s  NA 
Some a l loys  
9 7 , 0 0 0 l b s .  

125.8 
(excludes 
coinage) 

100.0 
(excludes 
coinage) 

Ores ,  cons  
1 ,476 lbs .  

Metal  
NA 

Ores ,  cons  
165 lbs. 
Metal  

NA 

Year 

1968 

1969e 

1968 

1969e 

1968 

1969e 

Comments 

Growth ra te  about  
15% demand annually 
(expected), Supply- 
demand and price 
imbalances .  

TreasDemand for industr ial  
s i lver  sugges t s  up- 
ward price trend. 
Recovery from coins 
and  other sources  
c a u s e  price changes .  

Slow use  growth, 
un l e s s  used  wide- 
l y  in advanced 
nuclear r e a c b r s  a s  
fuel.  Need te6nno- 
logic  knowledge. 

Consump- 
tion 

6,800 
Industrial 

8 ,200 
Industrial 

145.3 
Indu stria1 

144.0 
Industrial 

NA 

NA 

General  
imports 

Cons  
2 ,400  
Metals ,  
a l l oys ,  e t c .  
49,067 l b s .  

L.ons  
- 
2 ,400  
Metals  , 

a l l o y s , e t c ,  
80,000 l b s .  
70.7 
(excludes 
coinage) 

70.0 
(excludes 
coinage) 

Monazite 
2 62e 
Metal ,  e t c  . 
773 lbs. 

Monazite 
171e 
Me ta1 , e t c .  
200 l b s .  



TABLE I - A C o n ' t .  

Comments  

Sponge metal  r a t e  
growth e s t ima ted  
5 . 5  t o  9.9% annua l ,  
I lmenite  u s a g e  r a t e  
growth e s t ima ted  
2 .5  t o  5 .0% (Source 
of 85% of wor ld ' s  
t i tanium) Techno- 
log ica l  problems, 

Domes t i c  produc- 
t ion  i n c r e a s e s  
abou t  5 %  annually. 
Grea te r  demand 
expec ted  . 
U s e  a s  energy  
source  wi l l  in- 
c r e a s e ,  u n l e s s  
breeder  and  con- 
ve r t e r  r eac to r s  
prove s u c c e s s f u l .  

World a s  we l l  a s  
U.  S .  supply  and  
demand well-bal- 
a n c e d ,  may b e  s low 
i n c r e a s e  i n  demand,  

Inventory 
(s tockpi le )  
6/30/69 
29 ,726  

Sponge 
me ta l  

No U.  S .  
i lmeni te  

s tockp i l e  

172,2  09 

W 

1,149,000 

Ore mineral  
or  meta l  

Titanium Im- 
ports :  Major: 
J apan  I lmenite  
( t i tanium miner- 
a1)Imports: 
Canada  & Aus- 
t ra l ia  

Tunqsten Im- 
por ts :  C a n a d a ,  
Peru ,  Bolivia ,  
Austral ia  & 
Portuqal  
Uranium Im- 
ports :  Major:  
Republic South 
Africa & Cana-  
d a  

Zinc Imports:  
Major: C a n a d a ,  
Mex ico  & Peru 

I I 1 80.000 

U.  S .  mine and/or 
byproduc t produc- 
t ion  
Sponge metal  

W 

Sponge metal  
W 

I lmeni te  
979 ,000  

Ilmeni te  
950 ,000  
Mine  10,188 

Mine  9 , 5 0 0  

Uranium oxide 
1 2 , 3 3 8  

Uranium oxide 
13 ,500  

Mine  52 9 ,000  
Primary s l a b  
1 ,02  1,O 0 0 
Secondary  s l a b  
8 0 , 0 0 0  

Mine  550 ,000  
Primary s l a b  
1 , 0 5 0 , 0 0 0  
Secondary  s l a b  

Consump- 
t ion 

14,237 

19,500 

1,102,000 

1 ,300 ,000  

11,038 

12 ,000 

NA 

NA 

Slab  
1 ,334 ,000  

S lab  
1 , 3 9 0 , 0 0 0  

I 

Year 

1968 

1969e 

1968 

1969e 

1968 

1969e 

1968 

1969e 

1968 

1969e 

G e n e r a l  
imports  

3 ,443  

6 ,500  

246 ,000  

360 ,000  

1 ,824  

1 ,790  

C o n s  
4 70 

C o n s  
2 , 0 0 0  

Ores  & c o n s  
546,000 
s l a b  
307 ,000  

O r e s  & c o n s  
600 ,000  

G e n e r a l  
expor t s  

2 , 7 5 6  

3 , 4 0 0  

4 , 0 0 0  

1 ,000 

623 

5 , 6 0 0  

120,518 
l b s .  

C o n s  
108,000 
l b s .  

S l ab  
33 ,000  

Slab  
9 , 0 0 0  



TABLE I - A Con ' t .  

Year 

1968 

1969e 

Consump- 
tion 

143,000 

160,000 

Ore mineral 
or metal 

Zirconium & 
Hafnium 
(occur together) 
Imports: Aus- 
tral ia  99% 

U.  S .  mine and/or 
byproduct produc- 
t ion 
Zircon cons  W 
Zircon metal W 

Zircon cons  W 
Zircon metal  W 

Comments 

Hafnium da ta  diffi- 
cu l t  t o  obtain.  Pre- 
d ic ted  average annu- 
a l  growth ra te  for 

wil l  
range from 2.0 to  
4.4%; for hafnium 
from 1.6 to 4.3% 
U.  S .  r ese rves  
l a rge ,  but imports 
wil l  probably have 
t o  supplement dom- 
e s t i c  supply 

General  
imports 

Zircon 
cons  
59,900 
Zircon 
metal 
8 2 

Zircon 
cons  
97,000 
Zircon 
metal 
2 80 

General  
exports  

Zircon 
cons  
2 ,026 

Zircon, 
a l loys ,  
s c r aps ,  
e t c .  
115 

Inventory 
(stockpile) 
6/30/69 

Approximate-zirconium 
ly  11,560 



TABLE I - B Mineral production & Idaho l/ 

(U. S. Bureau of Mines ,  1970) 

. . .  Antimony ore and concentrate short tons,  antimony 
content 

Clays 2/. . . . . . . . . . . .  thousand short tons 
Copper(recoverab1e content of o res ,  e t c . )  . . short tons 

. . . . . . . . . . . . . . . . . . .  Gem s tones .  
Gold (recoverable content of ores ,  e tc  .). . Troy ounce 
Gypsum. . . . . . . . . . . . .  thousand short tons 

. .  Lead (recoverable content of ores ,  e t c . ) .  short tons 
Mercury. . . . . . . . . . . . . . .  76 pound flask 
Phosphate rock. . . . . . . . .  .thousand short tons 
Pumice. . . . . . . . . . . . . .  ditto 
Sand and gravel and s tone.  . ditto 
Silver (recoverable content of ores ,  etc) thousand Troy 

ounces 
Tungsten ore and concentrate (60 percent W03 bas i s )  

short tons 
Zinc (recoverable content of o res ,  e tc  . ) ditto 
Value of items that  cannot be disclosed: Cement, 

garnet (abrasive) , iron ore ,  lime, peat,  perl i te,  

Mineral 

. .  vanadium, and values indicated by symbol W. 
. . . . .  Total. 

Quantity 

- 

(thousands) 
Value 

uantit - Value 
(thousands) 

I I 

E/ Preliminary. NA = Not available. W - Withheld to  ahoid disclosing individual company confidential data .  
XX - Not applicable.  
Production a s  measured by mine shipments, s a l e s ,  or marketable production (including consumption by producers). 

2/ Excludes fire clay and kaolin; included with "Value of items that  cannot be disclosed.  " 
Based on average U. S. Treasury price ($35.00) Jan. 1, 1968 through Mar. 15, 1968, and the average New York 
selling price for the  remainder of the year. 



During a recent conference (May 1970) among personnel of the Idaho 
Bureau of Mines and Geology and the Western k'ield Operation Center,  U. S. 
Bureau of Mines and the faculty of the University of Idaho College of Mines,  
the mineral potential of the Salmon River drainage basin  was  reviewed. Every- 
one with personal knowledge of the area concerned agreed that  the bas in  has  
a good potential for development of mineral re sources .  

The fact  that  portions of land within the area of concern have mineral 
potential is reflected by the recently appraised,  multimillion dollar body of 
molybdenum of ore grade e a s t  of the White Cloud Peaks.  Few people are un- 
aware of the controversy that  ha s  been stirred up by conservation groups be- 
cause  two or three mining companies and s ingle  individuals a re  now legal ly  
holding claims in the area e a s t  of the White Cloud Peaks.  The controversy 
would be even greater i f  the downstream Salmon were now class i f ied under 
the Wild and Scenic Rivers Act. 

The real  value of the known or unknown mineral deposi ts  in  the Salmon 
watershed never will be complete because some valuable minerals may be 
hidden a t  depth or are not ea s i l y  identified. Only surficial  mineralized rock 
exposures or placer deposi ts  may lend themselves t o  discovery by thorough 
square yard-by-square yard exploration of the terrain. Man is not gifted with 
the abil i ty to  s e e  through solid rock and a s s e s s  potential mineralization a t  
depth. Therefore, he supplements h i s  mineral exploration by modern, cost ly  
geophysical and geochemical surveys and  core-drilling . All are time con- 
suming, which must be  recognized before any shortages of strategic minerals 
a r i se .  Even objective methods are no guarantee of succes s  in  mineral ex- 
ploration. Notuntil actual  development will ore of potential value become 
vis ible .  

Another consideration involves the value of minerals. Values fluctuate 
from month-to-month and even day-to-day. Long and short term forecasts of 
values  and needs  are commonly educated predictions. World poli t ical  situa- 
t ions and balance of international trade interfere with our export and import 
of minerals and prices.  World market manipulation is not uncommon in  the 
mineral industry, sometimes drastically forcing prices up or down. General 
labor shutdowns, mineral subs t i tu tes ,  rapid changes  in  the fabricating in- 
dus t r ies ,  new techniques of metal extraction, and new u s e s  for better known 
or less-well-known minerals; a l l  of these  factors may abruptly affect  demand, 
supply and price of mineral commodities. Again, i t  is essen t ia l ly  impossible 
to  est imate need,  supply and c o s t s  for a widespread metallogenic province 
l ike the area of concern. 

It h a s  been observed by various experts (Idaho Bur. Mines and Geology 
Special  Report No. 1, 1964, p. 36) tha t  a t  b e s t ,  even known economic accumu- 
lat ions of metallic and nonmetallic minerals are  difficult to  a s s e s s .  Undis- 
covered g a l c g i c  structures commonly cu t  off ore bodies;  or after operations 
have progressed,  i t  may be revealed that  ear ly  geol-o gical  p rocesses  and 
structures have greatly increased the value of mineral deposi ts  a t  depth,  
where surficial  indications warranted only an  estimate a s  marginal or sub- 
marginal mineral value s.  



KNOWN MINERAL LOCATIONS AND DEVELOPMENTS WITHIN THE 
SALMON RIVER DRAINAGE BASIN 

Genera l  comments 

While th i s  report h a s  been updated where p o s s i b l e ,  the previously men- 
tioned publicat ion:  Mineral  and Water  Resources of Idaho (Idaho Bur. Mines  
and Geology,  1964, Specia l  Report No. 1) i s  the  most up-to-date reference 
summarizing Idaho ' s  mineral r e sources .  This report conta ins  the  work of 
many people including s p e c i a l i s t s  from the s t a f f s  of the U. S .  Geologica l  
Survey,  Idaho Bureau of Mines  and Geology,  Idaho Department of Highways 
and Idaho Department of Reclamation. Where more recent  information could 
be  obtained from re l iable  s o u r c e s ,  proper acknowledgments a r e  inc luded.  
My own observat ions  are a l s o  herein reported. I  greatful ly acknowledge the 
he lp  of many knowledgeable people who read th i s  report and made s u g g e s t i o n s ,  
many of which have  been  included here in .  These people represent  the U. S .  
Bureau of M i n e s ,  Universi ty of Idaho Water Resources Research Ins t i tu te ,  and 
my a s s o c i a t e s  in  the  Bureau and College of Mines  a t  the  Universi ty of Idaho.  

There a r e  numerous locat ions  in the Salmon River drainage bas in  where 
minerals  of economic or potential  economic value have been  or a r e  being de-  
veloped.  A s  previously mentioned,  the entire  drainage b a s i n ,  not  only the  
proposed 320 a c r e s  per  river mi le ,  from the town of North Fork t o  the  Salmon 
River 's  confluence with the  Snake River, i s  being reviewed in  th i s  report.  
Nor h a s  d i s c u s s i o n  been  limited t o  the  " s igh t  and sound" corridor tha t  has  
been  proposed t o  broaden the  l imi ts  of corridor control  of the Salmon River a s  
a Wild and Scenic  River. Anticipating tha t  any  mineral ized area within the  
dra inage  bas in  wi l l  b e  sub jec t  t o  cha l l enge ,  for example ,  the  White Cloud 
Peaks  cont roversy ,  the  ent i re  dra inage  b a s i n  wi l l  be reviewed.  

Within the  area  of in teres t  gravel  and s a n d ,  a s  we l l  a s  cons t ruct ion  s tone  
a re  ubiqui tous ,  a n d ,  i n  g e n e r a l ,  loca t ions  for t h e s e  materials  may b e  chosen  
without  hazardous  eco log ica l  e f fec t s  on large a r e a s .  Recovery of t h e s e  
materials  would resu l t  in  only minimal d is turbance  of ecologica l  or environ- 
mental  b a l a n c e s .  Other minerals known to  be present  in  th i s  area include 
some tha t  we import en t i r e ly ,  obtain only from byproducts of mining other  
minera ls ,  or  minerals tha t  may be obtained in Idaho ou t s ide  of the  area of 
concern .  In the l a t t e r  c a s e ,  even  Idaho ' s  minerals  may b e  insuff ic ient  and 
s t i l l  l e a v e  u s  with short r e s e r v e s .  Meta l l i c  and nonmetallic minerals within 
the  Salmon River b a s i n  inc lude  (Figures are  a l l  i n  the  appendix):  

Antimony and tungsten  (Fig. 3) 
Bari te ,  Fluorspar and c l a y  (Fig. 4) 
Carbonate rock (Fig.  5) 
Coba l t ,  copper and  molybdenum (Fig. 6) 
Garne t  (placer)  and mercury (Fig. 7)  
Gemstones  (Fig. 8) 
Gold ( ~ i g .  9) 
Iron ore (Fig. 10) 

Peat  (Fig.  11) 
Silica (Fig .  12) 
Si lver ,  l ead  and z inc  (Fig. 13) 
Titanium, zirconium and hafnium 
(Fig. 14) 
Niobium (Columbium) and 
tantalum (Fig.  14) 
Thorium and rare-earths (Fig.  14) 
Uranium (Fig. 15) 



The 49 "organized mining dis t r ic ts"  in  Idaho which are  within or part ial ly 
within the Salmon River drainage area  and minerals known t o  occur there in ,  
a s  recent  or older d iscover ies  are shown in  Table I - C .  It may be wel l  t o  
mention again  t ha t  these  d i s t r i c t s  a re  of "historic" in te res t ,  and tha t  other 
nonorganized mineral or mining dis t r ic ts  a re  present  in the area  of concern.  
Unless otherwise s t a t ed ,  production, imports and exports quoted are  from the 
U. S. Bureau o_f Mines Commodity Data Summaries, January 1970 (References 
Ci ted) .  Table I - A is helpful in  determining U. S .  s t a t i s t i ca l  figures on pro- 
duct ion,  consumption, imports and supp l ies ,  a s  mentioned ear l ier .  

Finally,  in the following d i scuss ion  the  commonly used  shor t  ton refers 
t o  2 , 000  pounds,  the  long ton is 2 ,240  pounds and the "ounce"  or Troy ounce 
refers t o  1/12th of a pound. 

Antimony and tunq s t en  

Production of antimony ore in  the United S ta tes  in  the  pa s t  16 years  h a s  been 
principally from Idaho (Fig. 3 ) .  I t  i s  a s t ra tegic  mineral in shor t  supply.  We 
normally import and export  the  o res ,  metals  and concentra tes ,  which is true of 
severa l  minerals that  are  in short supply in  the  United S ta tes .  Recurrent short- 
a g e s  and poli t ical ly unstable  import countries produce price fluctuations and a 
variable demand-supply si tuation.  

Tungsten,  a mineral of great  s t ra tegic  va lue ,  is most in demand for i t s  
metallurgical propert ies.  In time of nat ional  c r i s i s  the U. S. would become 
seriously crippled without domestic sources  of th i s  mineral commodity. We 
commonly import more than we produce domestical ly.  Furthermore, s tockpi les  
may become exhausted over long periods of emergency. 

Ores of tungsten occur er ra t ica l ly ,  ranging from mineral gra ins  widely dis-  
persed in hos t  rocks ,  to  ore-grade massive  mineral depos i t s .  Location of good 
potential  reserves  is diff icult  because  of the  nature of the occurrence of minerals 
containing recoverable tungsten.  Because of favorable condit ions in  centra l  
Idaho,  both antimony and tungsten depos i t s  may occur in greater  quant i t ies  than 
we have yet  rea l ized.  

Antimony 

The Yellow Pine and  Antimony Ridge mines are  near the old townsi tes  of Yellow 
Pine and Stibnite,  Idaho in Valley County. During World War 11, s t ibni te  was  in  
such cr i t ica l  short  supply that  i t  became profitable t o  concentrate the  ores  a t  the  
rapidly growing town of Stibnite,  and fly the  concentra tes  out of the area  by plane.  
In my opinion much more geological  exploration is  being and should be carried 
out  in th i s  a r ea .  

These bet ter  known antimony depos i t s  a re  near the South Fork of the  Salmon 
River (Fig. 3) . Much of the  ore in  t h i s  region occurs in  smal l  quartz ve ins  and 
loca l  high-grade str ingers ( larger,  branching vein-like depos i t s ) .  The ore is re- 
la ted  t o  northeast-trending faults  and is  assoc ia ted  with other sulf ide minerals 
and quartz and feldspar.  Ore h a s  a l s o  been recovered from wide-spread dissemina- 
t ions in  intrusive granit ic  rock t ypes ,  and is a l s o  present  a s  cementing materials  



TABLE I - C 

Early organized mining d i s t r i c t s  in the  Salmon River drainage b a s i n  and 
minerals in t h e s e  d i s t r i c t s  * 

* Symbols for most common mineral exploi ted i n  the  p a s t  or p resen t ,  not  only t h e s e  
mineral products are  avai lable  i n  speci f ic  a r e a s ,  but byproduct minerals  may a l s o  
occur  a s  we l l .  

** Key t o  symbols :Au-Gold, Ag-Silver, Cu-Copper, Pb-Lead, Th-Thorium and Rare-earths, 
Co-Cobalt ,  U-Uranium, Ni-Nickel,  Zn-Zinc, Mo-Molybdenum, W-Tungsten, Sb- 
Antimony, Mn-Mangane se , Zr-Z lrconium 

Genera l  Dis t r ic t  

Green  Mtn.  
Gibbonsvi l le  
Indian Creek 
Mineral  Hil l  
Chamberlain Basin 
Dixie 
Buffalo Hump 
Florence 
Bungalow 
Simpson 
Mackinaw 
Aurora 
Big Creek 
Edward sburg 
Ramey Ridge 
Profile 
Warren 
Marsha l  Lake 
R e  sor t  
Sandy Creek 
Pratt  Creek 
Eldorado 
Kirtley Creek 
Carmen Creek 
Blackbird 

Genera l  Dis t r ic t  

Musgrove 
Gravel  Range 
Yellowjacket 
Willson Creek 
Thunder Mtn.  
Yellow Pine 
Junction 
Blue Wing 
Bayhorse 
Parker Mtn. 
Yankee Fork 
Stanley 
Loon Creek 
Sheep Mtn.  
Sea foa m 
Warm Lake 
Texas 
Spring Mtn. 
Boulder Cr .  

(White Cloud Pks .) 
Robinson Bar 
Eas t  Fork 
Vienna 
Sawtooth 
Eureka 

Better known 
ore meta ls  * *  

C u ,  Ag 
Au 
Au, Ag, C u ,  Pb 
Ag , Pb, Au, Zn,  Th 
Au, Cu 
Au 
Au, Ag, Cu 
Au, Zr 
Au 
Au 
Au 
Au 
Au, Cu 
Au, C u ,  Pb 
Au, C u ,  Pb 
Au, Cu ,  Pb, Sb 
Au, Sb 
Au, Ag 
Au I Ag 
Au 
Au 
Au 
Au 
Au 
C u ,  Au, C o ,  Ni, Ag 

Better known 
ore meta ls  **  

Au, Ag 
Au, Ag 
Au, C u ,  Pb 
Pb, Ag 
Au 
Au, Sb,  W 
Pb,  Ag, Mn, Au 
W 
Ag, Pb, Cu 
Ag, AU 
Au, Ag, Pb, Cu ,  U 
Au, U 
Au, C u ,  Pb 
Au, Ag, Pb 
Au, Ag, Pb 
Au 
Pb,  Ag, C u ,  Au, Zn 
Pb, Ag, Cu 
Zn, Mo 

Au 
Pb, Ag 
Pb, Ag, Sb 
Pb,  Ag 
Au, Cu 



in broken and fractured (fault and shear) zones. Copper and gold are present 
in the ores and a s  byproducts would enhance development of the principal 
minerals. Considerable amounts of both gold and tungsten have been recovered 
from this area during past operations. 

The area,  known a s  the Yellow Pine district, i s  part of a large metallogenic 
province. Because of the types of known occurrence much more geological ex- 
ploration needs to be conducted over this entire region, both surface and sub- 
surface investigations. According to the most reliable report we have to date 
(Idaho Bur. Mines and Geology, Spec. Rept. No. 1, p. 44, 1964) and unverified 
rumors of exploration in this area, the Yellow Pine district may contain the 
largest deposit of antimony mineral (stibnite) in both Idaho and the United States. 
Dependent upon the market price, international cr ises ,  and other rapidly chang- 
ing factors, this could become an important mining district again. It i s  stated 
that an  estimated minimum of a t  leas t  15,000 to 2 0,000 short tons of known 
metallic antimony can be recovered here, and with little doubt even more ore than 
these previous estimates is present in this district. 

In 1952 antimony prices sagged and principal supplies of the metal from 
Idaho were byproducts fan Coeur d '  Alene lead-silver ores. In 1962, Antimony 
Gold Ores Co. began mining ore in the Yellow Pine district. This company was 
s t i l l  stockpiling and exploring for ore up to 1968, but no antimony sa les  or pro- 
duction have been reported. 

Because of increasing prices and demand, Ranchers Exploration and Develop- 
ment Corporation reportedly have leased the Yellow Pine mine a t  Stibnite from 
Bradley Mining Co. , of San Francisco (Eng . Mining Jour., 1970) . It has  been 
reported that exploration, engineering and metallurgical studies are being con- 
ducted; drilling and m i l l  construction are planned; and open-pit mining will be 
started in late 19 7 0. 

West of the town of Yellow Pine, quartz-stibnite veins occur in granitic 
rock in the Antimony Ridge mine, and to the north, antimony ore has been reported 
in the Profile Summit area. 

Exploration has indicated other antimony occurrences in the Salmon basin, 
but little information is available on their nature or on reserves available (Fig. 
3 ) .  Among these locations are an occurrence on a tributary of the Middle Fork, 
southwest of Salmon City in Lemhi County. Associated with fluorspar, these 
deposits are at  Myers Cove (Fig. 1) . Other antimony showings in the region 
of concern have been found in the old ghost city in Vienna mining district .  A 
few quartz-stibnite veins are known to occur in granitic rocks a t  this location. 

Tunq s ten 

A s  with antimony, because of any possible war- time import restrictions , 
Idaho's tungsten deposits are of strategic value. In the area of concern (Fig. 
3) ,  tungsten deposits (Livingstone, 1919) are located with the antimony producing 
areas,  north, west and south of Yellow Pine. Commonly such deposits are 
similar to the previously described antimony occurrences. 

In the Warren district in Idaho County south of the main Salmon River, 
scheelite and wolframite (tungsten minerals) occur in a number of gold-quartz 
veins in granitic rock. For example, a t  Charity, Trinity and Little Giant mines 
(Fig. 3) Big Creek district in Valley County; including the McRae (Red Bluff and 



Snowbird groups),  Nevitt (Joe Davis ) ,  Morning Star and Smith Creek mines and 
prospects ,  contain the tungsten minerals scheel i te  and huebnerite. These 
minerals occur in quartz veins  and fracture (shear) zones  in Precambrian Belt 
Supergroup rocks ( sch i s t s  and gne i sses  -- altered sediments) . Some mineraliza- 
tion occurs in nearby granit ic intrusive rocks.  

The McRae Tungsten Corp. (above) shipped a small  quanti ty of concentrate 
from s tockpi les  in 1964. From 1966-70 the Salmon River Scheeli te Corp. shipped 
over $239,000 worth of tungsten concentrate (figure for 1968 not included) from 
i t s  Tungsten Jim mine in Custer  County, Bayhorse Distr ict .  

Northwest of Yellow Pine a re  the Profile Gap ,  Quartz Creek,  and Oberbillig 
tungsten mineral depos i t s .  These deposi ts  contain tungsten; principally the 
mineral scheeli te,  m quartz ve ins  in  sheared,  altered rocks l ike those  mentioned 
above,  and a l s o  in granitic rocks.  The Profile Gap  depos i t s  included antimony 
(as  previously noted) and loca l ly ,  copper-iron sulfides and molybdenite . 

In the  Yellow Pine dis t r ic t ,  the Yellow Pine and Springfield mines have scheel-  
i t e  and gold-antimony ore occurring i n  wide,  sheared and shattered zones  of 
rock (Meadow Creek fault) .  Three s t ages  of mineralization a re  represented i n  the 
Yellow Pine ore producing bodies .  

Production plus known reserves  in  t he  Warren and Yellow Pine d i s t r i c t s ,  
range from less than 10 up t o  10,000 short  tons of contained tungsten metal 
(Fig. 3) . However, the  wide- spread occurrences of antimony, tungsten 
and other metallic minerals, again indicate th is  region may b e  a n  important 
metallogenic province. 

Southwest of Chal l is  in the Custer  County, Bayhorse mining dis t r ic t  a re  the 
Thompson Creek and Buckskin mines . Scheeli te i s  the tungsten mineral and i t  
occurs principally in  al tered granit ic rocks and in  contact  occurrences with 
Paleozoic sedimentary rocks .  Known reserves  are smal l ,  but the  geologic si tua- 
tion is favorable t o  potentially large deposi ts  (Fig. 3 ) .  

In the  East Fork mining dis t r ic t  a re  the  Meadow View and Washington Basin 
(Empire vein) depos i t s  (Fig. 3) .  Here tungsten (scheel i te)  minerals are assoc ia ted  
in  relat ively small  quanti t ies with a number of sulfide minerals ,  a l l  of which are 
assoc ia ted  with granitic and intruded Paleozoic sedimentary rocks (including 
some l imestones) .  

Some fine-grained schee l i t e  occurs northwest of Salmon a t  Shoup in Lemhi 
County. This is the  Grunter mine in the Mineral Hill d is t r ic t .  The tungsten 
mineral occurs widely disseminated with iron,  copper,  l ead ,  si lver and gold 
minerals. The mine may be operated mainly a s  a gold and si lver mine, but  a s  
in many multiple mineral depos i t s ,  several  metallic minerals might be extracted 
a s  byproducts. Such s i tuat ions  often produce profitable mines. In some ins tances  
recovewof only one or two mineral ores  may not be  economically feas ible .  

The second of the larger tungsten producing mines i n  Idaho is the Irma mine 
i n  the Blue Wing dis t r ic t  of Lemhi County. The mine h a s  been operated inter- 
mittently yielding the minerals huebnerite and scheel i te  in  complex quartz 
veins  and shattered rock. Granit ic rocks and Precambrian quartzi tes seem to  
be  the hos t  rocks for tungsten minerals, a s  well a s  for iron and copper sul f ides ,  



fluorine, manganese,  lead and z inc  minerals .  This is regarded a s  one of the 
more important mineral depos i t s  in  Lemhi County (Idaho Bur. Mines and Geol .  
Spec.  Rept. No. 1,  1964). 

Although many mineral and metal prices f luctuate er ra t ica l ly ,  a s  suggested 
ea r l i e r ,  the  Engineering and Mining Journal, 1970 Market: (v. 171, no. 2 )  
quotes  the following (some other 1970 commodity prices in this  report are c i t ed  
from th i s  same source) : 

1 . Antimony: Metal  prices moving upward: Imported metal $3.75- 
$4.00 per pound. Domestic metal (Laredo) $1.04 - 
$1.05 per pound 

2 . Tunqsten: Ore containing 65 percent  W03 .  Wolframite $43.00 
per short ton.  Scheeli te  $43.00 per shor t  ton 

Barite, fluorspar and c l ay  

Barite, fluorspar and c lay  mineral commodity depos i t s ,  where known in  Idaho, 
may be  located on Figure 4 ,  which ind ica tes  depos i t s  within the area of concern.  

Barite 

Barite (BaS04) is used  about 90 percent  a s  "mud" i n  drilling deep  oil  we l l s .  
About 10 percent  is used for industr ial  compounds. Since World War I1 the United 
Sta tes  h a s  been the world 's  leading producer and consumer of bari te;  however,  t o  
meet our demands some bari te  is imported. 

Along with fluorite, bari te  occurs in a be l t  of mineralization crossing 
Fluorspar Ridge in the Meyers Cove d i s t r i c t ,  Lemhi County (Figs.  1 and 4 ) .  
Ore depos i t s  are  related t o  volcanic and intrusive igneous rocks of the Permian 
Period and of the  Eocene to Miocene Epochs. The ore is in  er ra t ic  ve in s ,  or 
within the fluorspar t o  the  extent  of 2 t o  3 percent .  A few ore-shoots contain 
a s  much a s  10 percent  or more bari te .  

At the present  time, known bari te  depos i t s  in  the Salmon region might con- 
s t i tu te  byproduct material ,  but none h a s  been shipped from the  a r ea .  

Market prices for barite have remained reasonably s tab le .  A t  the beginning 
of 1970 the following pr ices  were quoted: 

Barite: Chemical grade -- (95 percent  BaS04, 1 percent  Fe) 
$20 . O O  per short  ton 
Drilling mud- (83-93 percent  BaS04, 3-12 percent  Fe) 
crude bulk $12.00-$16 . O O  per short  ton 
Specific gravity 4.20-4.30: Ground $31.00-$34.00 
per short  ton 

Fluorspar 

Four fluorspar depos i t s  with reportedly significant  rese rves ,  p lus  s i x  locat ions  
where the mineral is known to  occur,  are  shown on Figure 4 within the Salmon 
waters h d  . 

Fluorspar (CaF2) is used i n  the chemical ,  aluminum, s t e e l  and ceramic in- 
dus t r i es .  I t  is the only important source of commercially important fluorine. 

In the area of concern the  most important fluorspar rese rves  are a t  Meyers 
Cove in  western Lemhi County; the Bayhorse dis t r ic t  near Cha l l i s ,  Custer  



County; near Big Squaw Creek along the main Salmon River, in Idaho County; 
and in the Stanley a rea ,  Custer County. 

The Meyers Cove deposits  were operated by Fluorspar Mines ,  Inc. from 
1951 to 1953, during which time 10,979 short  tons of acid-grade material,  998 
short tons of ceramic-grade material, and 100 short tons of metallurgical- 
grade material were recovered. After a fire destroyed the mill in 1953, the 
property was  returned to Chamac Mines Co. 

Reportedly (Wallace Miner, 1970) the Seaforth Mining Co. of Cleveland, 
Ohio i s  reopening the Meyers Cove deposit  and will operate an  open pit  mine 
by the fal l  of 1970. The property i s  on private land. The operation plans a 
heavy media milling process  where the water used will be recycled through a 
closed system. Concentrate will be sen t  to Mackay for shipment to a smelter 
Fifty or more men will be employed. 

At Meyers Cove a three-mile long and two-mile wide belt  of complexly 
fractured volcanic and granitic rocks i s  mineralized. The fluorspar deposi ts  
f i l l  veins and breccia ted rock, ranging from small seams to  lenticular masses  a s  
much a s  20 feet  thick and several  hundred feet  long. CaFZ content ranges from 
40-85 percent, averaging about 50 percent of average ore.  

In the Bayhorse dis t r ic t ,  commercial deposi ts  of fluorite have been exploited 
in the Daugherty Gulch a r ea ,  with ore averaging about 88 percent CaF2. Mining 
stopped in 1953. The fluorite a l so  occurs i n  association with several  silver and 
lead mines c lose  to  the old s i te  of Bayhorse. 

Near Chall is  f issures  and breccia zones containing fluorite occur along c r e s t s ,  
flanks and fault-offsets of the Bayhorse anticl inal  structure in the  Bayhorse 
Dolomite. 

Along the northeast canyon wall of the Salmon River, near i t s  confluence 
with Big Squaw Creek,  fluorspar deposi ts  a re  concentrated along the hanging 
wall  of a broad quartz vein,  occurring a s  a biotite-gneiss roof pendant in the Idaho 
batholith rocks.  The spar bodies ,  containing about 70 percent CaFZ , are known 
t o  be a t  l e a s t  14 feet  thick and 600 feet  long. The occurrence i s  west  of Shoup, 
Idaho, and about 25 miles downstream from the end of the Shoup road. Large 
reserves  are reported (IBMG, Spec.  Rept. 1, 1969). 

Near Stanley, Idaho, the Giant Spar vein held by the  Aluminum Company of 
America, contains about 70 percent CaF2 in fluorspar associated with volcanic 
and granitic rocks .  

The reserves  and quality of the other CaF2 bearing fluorite deposi ts  located 
on Figure 4 are unknown. 

Market prices for fluorspar quoted in  February 1970 were: 
Bulk metallurgic grade: $43.50-$47.50 per short ton 
Ceramic grade: $51.50-$57.50 per short ton 
Acid grade: $56.00-$60.00 per short ton 

No fluorite production in  the area of concern has  been reported s ince  1953. 
Possibly this reflects the relative inaccessibil i ty of some of the potentially 
valuable reserves .  



Clay 

Only one potentially economic clay deposit near Salmon City, Idaho is 
shown on Figure 4. However, other unmapped and/or unknown clay deposits 
probably do exist  in the area of concern. Being a low unit value, bulky 
commodity and occurring with wide ranges in quality for various uses,  clay 
is probably not of great present potential economic value in this drainage 
basin. 

Carbonate rock 

Figure 5 indicates the occurrence and kinds of carbonate rock in the Salmon 
River drainage basin. Much of this rock is remote or inaccessible.  Higher 
grade calcium carbonate-bearing rocks are fairly common. Again a s  low unit 
value, bulky materials, demands for carbonate rock in Idaho in the future may 
be more than fulfilled outside the area of interest (Savage, 1969). 

A s  a ballast  stone or quarry rock for local use ,  some of the occurrences in 
the area might well be developed. Properly controlled development of quarry 
rock can be very inoffensively accomplished from the environmenta 1-e sthetic 
point of view. Such quarries often are no more than rock removal from a pre- 
viously exposed series  of rock cliffs, thus the cliff-like quarry exposure 
greatly resembles the original setting. 

Cobalt, copper and molybdenum 

Cobalt, copper and molybdenum deposits al l  occur in the Salmon River basin 
area, in known quantities of economic value. This fact warrants further explora- 
tion and development. 

Cobalt 

Compared with other metals, although important, relatively small quantities 
of cobalt are now used. Future large reserves may or may not be needed. In 
the United States,  Idaho is one of the few producers of the commodity. A s  early 
a s  1918, small amounts of ore were recovered, but during the time of increased 
demand provided by the stimulus of World War 11, the well-known Blackbird 
district in Lemhi County was opened up (Fig. 6). Records show that from 1951 
to June 1959, the Blackbird district recovered approximately 14 million pounds 
or 7 thousand short tons of cobalt. At the same time substantial amounts of 
copper and gold were a lso  recovered. After termination of a government contract 
the mine continued to produce some copper and gold. By 1966 Machinery Center, 
Inc. was producing cobalt-copper ores, from which 1,051 pounds of cobalt were 
recovered. Idaho Mining Company took a lease  on the Blackbird property in 1968 
and is sti l l  carrying on an exploration program, including core drilling. Only 
minor shipments of copper were being made a t  that time. The mine has been idle 
since 1969 and no cobalt has been recovered here since 1966. 

At the Blackbird mine, cobalt and other ores occur in a series of northwest or 
north-striking, northerly plunging lenses in tightly folded metamorphic rocks, a 
few miles eas t  of granitic intrusions of the Idaho batholith. The host rocks are 
believed to be part of the Belt Supergroup, called the Yellowjacket Formation. 
Metallic minerals here include cobaltite, safflorite, chalcopyrite, pyrite and 
native bismuth. These ore minerals are associated with quartz, biotite, chlo- 
ri te,  ankerite , tourmaline and several rare minerals . A major problem involves 
expensive metallurgical techniques required to separate the cobalt from the ore. 
Competition with foreign ore cannot be met without premium domestic prices. 



Cobalt is a byproduct of Coeur d '  Alene mines in north Idaho and other 
occurrences are distributed over the State.  Nickel a l s o  occurs  in  small  
amounts in  most a r ea s  where cobal t  is found. 

A s  of February 1970, the price of cobalt  was  quoted a s  $2.20 per pound. 

Copper 

Copper ores  a l s o  occur widely distributed in  the Salmon River bas in  ( ~ i g .  6 ) .  
Copper is a vi ta l  commodity in various industries and a l s o  of widespread 
occurrence in  most American mining dis t r ic ts .  Price f luctuations,  nctuncommon 
in the copper industry,  are  believed by some t o  be  the  resul ts  of not only supply 
and demand, but a l s o  market manipulation. Present predictions are  a continued 
increase  i n  price. About 65 percent of Idaho copper output is a byproduct of the 
production of l e ad ,  s i lver ,  cobal t ,  gold and tungsten.  Of the  two main copper 
depos i t s  in  the area of in te res t ,  one area is located in the above-described 
Blackbird dis t r ic t  i n  Lemhi County. I t  is assoc ia ted  with the cobal t  and gold,  
with some nickel .  This deposi t  is c lass i f i ed  i n  the 20 million pound or 20 
thousand short ton category (Fig. 6) . 

Smaller copper depos i t s  a re  known t o  ex i s t  in  other a reas  i n  Lemhi, Custer  
and Valley Counties; however, inferred reserves  i n  the  area of in teres t ,  based 
upon knowledge of geological  character is t ics ,  are rated a s  large .  Some known 
occurrences have been insufficiently explored to warrant es t imates  of reserves .  

In the Blackbird dis t r ic t  the  copper (and other ore minerals) are replacement 
depos i t s  in  sheared and faulted zones  in  metamorphic rocks ( sch i s t s )  of the  
Precambrian Belt Supergroup. 

In Custer  County, copper in the Bayhorse and Boulder Creek (White Cloud 
Peaks area) d i s t r i c t s  occur a s  replacement deposi ts  of ga lena ,  tetrahedrite and 
other sul f ides ,  in  sheared fault  zones  assoc ia ted  with Paleozoic dolomite and 
intruded granit ic rocks .  

At Loon Creek copper-gold ores  occur in  sch i s tose  Belt host-rocks intruded 
by Miocene igneous materials .  

In Lemhi County the  Blue Wing, Eureka, Eldorado, McDevitt,  Texas,  Spring 
Hill ,  Junction, Mackinaw, Mineral and Indian Creek d i s t r i c t s  have ore veins  
and replacement depos i t s .  These include copper ore and other assoc ia ted  
minerals ,  including gold in s ch i s t s  (Precambrian). Some ores  a r e  i n  dolomites, 
l imestones and quartzi tes (Paleozoic age) ;  the hos t  rocks are sheared and frac- 
tured. Granit ic and volcanic rock are assoc ia ted  with these  mineral emplace- 
ments. Recovery of ore was  effected in the general  area over two periods,  
however, from 1916 t o  1961 most of these  mineralized a r ea s  were producing some 
ore. Over the  period 1964 to  1968 moderate amounts of copper were mined a t  the 
Blackbird mine, while exploration and development continued. However, in 
1969 ce s sa t i on  of production a t  th i s  mine resulted in a small  decrease  in  Idaho 
copper production. 

Other known copper producing a r ea s  include i n  Custer  County, the Seafoam, 
Loon Creek and Yankee Fork dis t r ic ts ;  and i n  Idaho County, the Ramey Ridge 
dis t r ic t .  Ore was  recovered intermittently from these  districtsfrom 1898 t o  1950. 
No recent developments have been reported. One might conclude that  a l l  of 
these  mineral occurrences are  of minor significance,  excep t  that  most deposi ts  



have  probably not  been  adequa te ly  deve loped  or explored by modern methods ,  
therefore ,  anything l i k e  a r easonab le  evalua t ion  of r e s e r v e s  is not p o s s i b l e .  

Enqineerinq and Mining Journal  (1970, v .  171, no .  2) noted tha t  Pres ident  
Nixon h a s  appointed a s p e c i a l  s tudy committee t o  find the r e a s o n s  for contin-  
uing shor t  supp l i e s  of copper  i n  the  United S t a t e s .  There appea r s  t o  be  a 
wide price g a p  be tween  American producer p r i ces  and world p r i c e s .  Shor tages  
have  pe r s i s t ed  through the  y e a r s ,  although a record world copper  production 
output  occurred in  1969. 

One might predic t  t ha t  a l l  copper d e p o s i t s  in  the  a rea  of concern  wi l l  never 
contr ibute a la rge  percentage  of copper t o  meet  U.  S .  demands .  However,  aga in  
l a c k  of development and d a t a  on a c t u a l  r e s e r v e s  must  preclude any h a s t y  dec i -  
s i o n s .  Major  mining compan ies ,  both American and Canadian  have  shown 
i n t e r e s t  i n  explorat ion for economical ly  va luable  copper  d e p o s i t s  in  Idaho.  

Recent copper  p r i ces  ( ~ e b r u a r y  1970) were up: 

London 1969 p r i ces  u p  42 percent  t o  75$ per pound 
U. S .  1969 p r i ces  u p  33 percent  t o  56$ per pound 
Canadian  1969 p r i ces  up  t o  66$$ per pound 

Because  of the unce  r ta in ty  of a s t ab le  copper market ,  i t  would be unwise  
t o  make future predic t ions  about  demand,  supply  or pr ice .  I t  a p p e a r s  p o s s i b l e  
tha t  the  pr ice  wi l l  s t ab i l i ze  around 60 to  65 c e n t s  per  pound and tha t  demand 
wi l l  cont inue  t o  r i s e  with a normally increas ing  u s e  of the meta l .  

Molybdenum 

Molybdenum is ca l l ed  one  of our most  v e r s a t i l e  and s t r a t eg ic  indus t r i a l  
minera ls .  About 75 percent  g o e s  in to  the  s t e e l  indus t ry .  The metal  commonly 
occurs  in widely  d i s semina ted  d e p o s i t s  a s  the  mineral molybdenite (MoS2) .  
Molybdenum may a l s o  combine in minor amounts  with o ther  su l f ide  m e t a l s ,  
and  thus  occur in  su l f ide  mineral p rov inces .  

Severa l  l oca t ions  with occur rences  of molybdenum minerals  have  b e e n  known 
in  Idaho for many y e a r s .  However,  l i t t l e  is known about  the poss ib le  r e s e r v e s ,  
mainly b e c a u s e  of l a c k  of explorat ion a n d  development .  Figure 6 h a s  only the  
molybdenite occurrences  in the  area  of i n t e r e s t  l oca ted  on the map. These  a r e  
the Spring Creek p rospec t  in  Lemhi County; the Profile G a p  mine in the Edwards- 
v i l l e  d i s t r i c t  (copper and  tungs ten  with t r a c e s  of molybdenum); Virginia Beth 
prospect  on Lit t le  P is to l  Creek in Valley County (smal l  quan t i t i e s ) ;  the Irma 
mine in  the  Blue Wing d i s t r i c t  i n  Lemhi County (molybdenite occurs  with o ther  
su l f ides  a s  so l id  m a s s e s  and d e n s e  d i s s e m i n a t i o n s ,  and reportedly the con ten t  
is insuff ic ient  t o  make recovery  profi table) ;  t r a c e s  of molybdenum were  reported 
in  1919 occurring on the  South Fork of Salmon River about  12 mi les  e a s t  of Warren 
in  Idaho County (in garnet ized  s c h i s t  a s s o c i a t e d  with hornblende s i l l s ) ,  jus t  
oppos i t e  the  mouth of Grouse  Creek.  Livingston (1919) desc r ibed  the  l a t t e r  d e p o s i t  
a s  loca ted  in a zone  150 fee t  wide  and 2 , 3 0 0  fee t  long.  I  have  no  further know- 
l edge  of the  ac tua l  potent ia l  of th i s  d e p o s i t .  

M o s t  cont rovers ia l  is the  so-ca l led  White Cloud Peaks  (White Clouds)  
molybdenum d e p o s i t  in  the  o lder  def ined  mining d i s t r i c t  of Boulder Creek .  The 
mineral izat ion occurs  a t  a lower e l eva t ion  than  the  s c e n i c  White Cloud Peaks  
and e a s t  of the  p e a k s  in Cus te r  County.  This depos i t  is a mineral ized quar tz i te  



with about 0.1 percent molybdenum (in terms of dollar va lue ,  not unlike that  of the 
copper values  a t  the  famous Bingham Canyon open pi t  copper mine southeast  of Salt 
Lake Ci ty ,  Utah). Deposits  of this nature,  though low-grade ore,  may be econo- 
mically feas ib le  to  mine because of the quanti t ies of ore avai lable .  

This deposi t  reportedly covers a large contact  metamorphic a rea .  The deposit  
i s  a l so  said  to be  amenable to open pit production. 

At the present time the  mining industry i s  interested in  this Boulder Creek 
mining district, and two or three companies have legal  claims on mineralized 
ground. American Smelting and Re fining Co . ,  a major and responsible mining 
firm, h a s  holdings reportedly amounting to  720 acres .  An estimated 100 million 
dollars worth of ore-bearing rock here i s  of potential economic value (U. S. 
Bur. Mines ,  1969, p. 4 ) .  

Although ASARCO has  proposed to restore the area after operations,  the 
expected cry of "environmental destruction" h a s  been ra ised.  This kind of 
thing, certainly justifies a reevaluation and assessment  of minerals within 
the entire Salmon River drainage basin .  The area fal ls  into the area of con- 
cern of this report. 

Even within their legal  r ights ,  ASARCO officials have agreed to await  
further study of the environmental aspec ts  of the area .  In my opinion, this 
does  not suggest  that a l l  mining companies are greedy despoilers of the land.  

It ha s  been reported that  Vernon Taylor and Associates of Denver a l so  are  
interested in  conducting exploration for molybdenum in the same area.  

Pertinent to the White Cloud a rea ,  Mayor Willis Buxton of Chal l is ,  Idaho 
was  recently quoted a s  s ta t ing,  " I  c a n ' t  s e e  why i t ' s  such a big deal  about 
mining in the White Clouds . . . we've  had mining in the White Clouds for 
years . "  (Daily Idahonian, 1970b, p. 1). 

The outcome of th is  controversy is uncertain; however, hopefully the mining 
industry i s  not going to  be  harassed wherever mineralization of potential value 
occurs within the Salmon River basin because of any poorly worded Wild and 
Scenic River Act, that  may be hasti ly passed.  

Preliminary operations and further exploration have been planned, and 
tentatively,  operations would s tar t  about 1975 according t o  news re leases  by 
ASARCO. Presumably, ore production might come slightly la ter .  This i s  a 
good example of how long a period of time i s  required to  develop (along with 
proper environnental safeguards) mineral depos i t s .  This a l so  i l lustrates wel l ,  
how some reasoning and cooperation i s  imperative among the mining industries 
and the preservationists .  

Recent prices quoted on molybdenum (February 1970) a re  a s  follows: 

Powder $4.00 per pound 
Molybdic trioxide Moo3 ,  $1.91 per pound 
Concentrate (95% MoSz), $1.72 per pound 
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Garnet  p lacers  and mercury 

Garnet  p lacers  

Garnet  is ubiquitous in many mineral placer depos i t s ,  e spec ia l ly  where 
con tac t  metamorphism has  occurred between igneous and former sedimentary 
rocks .  In respec t  to  the area of concern,  garnet  wil l  probably never be s o  
urgently needed by the mineral industry a s  t o  warrant opening a placer for 
garnet  alone (Fig. 7 ) .  However, i n  severa l  a r ea s  where placers  are being 
worked for gold or b lacksand minerals (Savage,  1961), garnet  may be  recovered 
(for abras ives  industr ial  u s e ) ,  a s  a byproduct in multiple-mineral production. 
Bear Valley and the Burgdorf-Warren a r ea s  are examples of the l a t t e r .  Several 
a r ea s  within the State and outs ide  the Salmon River drainage bas in  are better  
known for their production of commercial garnet  sand.  

Mercury 

Mercury occurrences are  known in  the area of concern. This heavy,  l iquid,  
s i lvery metal is probably one of the  most common metal commodities which 
character is t ica l ly  h a s  an  irregular, fluctuating price range.  This resu l t s  in  
reactivation or closing down marginal depos i t s  of mercury ore from time-to-time . 

Mercury h a s  been ca l l ed  the  " metal of a thousand u s e s "  . However, most 
u s e s  require relat ively smal l  amounts.  I t  h a s  been s ta ted  tha t  about 2 000 tons  
is required annually by U .  S. industry. The unit  of world-wide trade is the  f lask 
containing about 76 pounds of liquid metal.  

In Idaho our known depos i t s  (Livingstone, 1919) are  commonly opened for pro- 
duction only when the price per f lask reaches  toward the  $600 per f lask l eve l .  
In 1961 and 1962 31,600 f l a sk s  of mercury were produced in  Idaho (Fig. 7 ) .  In 
1964 to  1965 because  of sharp  inc reases  in price,  mercury w a s  produced in  the  
Salmon River drainage bas in  a t  the Hermes property in  Valley County. Open pit  
mining and underground methods were both used .  In 1964 to  1965 the  market 
price was  about $570 per f lask .  In 1966 production slowed because  the  price 
fe l l  to $ 4 2 2  per f l a sk ,  but  the  price rose  s l ight ly  in 1967. By 1968 t o  1969 
mercury brought a s  high a s  $536 per f lask  then dropped to  $504 l a t e r  in  1969. 
Over the  l a s t  two years  no  known production of mercury h a s  occurred i n  the  
area  of in teres t .  

I t  should be  noted tha t  severa l  occurrences of mercury a re  known in the 
Hermes area (Bell, 1918). Ore bodies of the mercury mineral c innabar ,  accompany 
s t ibni te  (antimony), and realgar and orpiment (arsenic  su l f ides ) .  The depos i t s  
tend t o  replace  other minerals or fill fractures and shears  in al tered dolomitic 
l imestone.  Commonly t he se  depos i t s  a re  near  granit ic  in t rus ives ,  including 
d ike s  and veins  re la ted  t o  the  Idaho batholi th.  In other parts  of the State mercury 
is assoc ia ted  with younger volcanic  rocks  and hot  spr ings .  The true mercury 
rese rves  of th is  area  cannot be adequately a s s e s s e d .  Only i f  much greater  de- 
velopment t ake s  p lace  in the future, a s  the resul t  of a major inc rease  in  the 
price of mercury, wil l  we learn more about the economic potential  of th is  mineral 
in  the Salmon River ba s in .  

A s  of February 1970, market reports indicated falling p r ices ,  e .  g . $482.50 
per f lask (76 l b s . ) .  



Gems tones  

To the  b e s t  of my knowledge no gemstones  of s igni f icant  economic poten- 
t i a l  occur in the S3lmon River drainage b a s i n .  Locally smal l  occurrences  of 
a g a t e ,  beryl ,  o p a l ,  z i rcon,  petrified wood and quartz c r y s t a l s  have  been of 
in te res t  to  amateur gems tone col lec tors  (Fig.  8) . 

Gold 

Gold in Idaho has  been located  in many p l a c e s ,  both lode- and placer- type 
d e p o s i t s  (Fig.  9 ) .  (Wel l s ,  1961 and  1963, and S ta ley ,  1946). 

For the record ,  i t  may be  s t a t e d  tha t  smal l  gold recovery operat ions (with 
gold pans  and s lu ice  boxes)  have been continuing for many years  along the  main 
Salmon River and ad jacen t  t r ibutaries  . The gold is recovered from smal l  sand  
and c l a y  d e p o s i t s .  However,  the  extent  of these  operat ions and the value  of 
the recovered gold would be vir tual ly impossible t o  determine.  

Actually, in t h e  p a s t  seve ra l  years  gold production in the State h a s  been 
of re la t ive ly  smal l  importance. However,  if the price of gold should r i se  in 
proportion t o  the inc reased  c o s t s  of and in l ine  with the r i s e  in market price 
of other  indust r ia l  commodities; then there would be a resurgence  of gold mining 
in the S t a t e .  Incentive for exploration and production are  s t agnan t .  In 1968 the 
U .  S .  Treasury stopped purchasing gold domes t i ca l ly ,  but the government wi l l  
subs id ize  promising prospects  up t o  75 percent  of the  c o s t s .  In 1962 Idaho rdnked 
ninth among the s t a t e s  in  to ta l  gold production, however,  to ta l  gold production in 
the State over the  period 1863 t o  1962 w a s  on the order of 8 , 3 0 6 , 7 6 5  ounces  (Ross 
and Savage ,  1967). At 1969 pr ices  ($42 .00 ,  U .  S .  Bur. M i n e s ,  1970) th i s  amount 
of gold would be  worth over 35 0 million dol lars ;  if priced a t  $70 or more per ounce 
in l ine  with r is ing commodity c o s t s ,  this  amount of gold would be worth approxi- 
mately 580 million do l l a r s .  

Lode gold i s  commonly found within a r e a s  invaded by igneous rocks ,  and 
e s p e c i a l l y  within quartz ve ins  and with sulf ide mineral d e p o s i t s .  (With s i lve r ,  
l e a d ,  antimony, tungsten  and copper o r e s ) .  Placer  gold occurs  ubiquitously 
along streams over much of the  S ta te .  These occurrences range from a few 
p lace r s  with moderately large gold content  t o  a  few f lakes  or co lo r s .  In recent  
yea r s  approximately 60 percent  of our gold i s  produced a s  a byproduct from base-  
metal production. About 18 percent  of Idaho gold production i s  a  byproduct from 
s i lver  o r e s .  In 1964 s e v e n  placer  depos i t s  produced the lowes t  output from th i s  
source  on record ,  a  to ta l  of 104 ounces .  

In our area of in te res t  (Fig.  9) , gold production h a s  been widely sca t t e red .  
By 1965, however,  only the Blackbird mine in Lemhi County w a s  contributing 
gold t o  the  market.  Production w a s  smal l  over the  period 1966 t o  1969. In 1969 
production inc reased  from the  S t a t e ' s  1968 record low t o  3 , 5 6 0  ounces .  The 
es t imated  price for this  year  w a s  about $42 .20 per ounce ,  which would indica te  
a n  approximate va lue  of more than $15 0 ,00  0 .  No gold production w a s  reported 
in 1969 from the area  of in te res t .  

In the Salmon River drainage bas in  most of the  p a s t  gold production came 
from the  following a reas  l i s t e d  in Table I1 (Idaho Bur. of Mines  and Geology,  
1964, Spec .  Rept. No. 1) : 



TABLE I1 

Known go ld  o c c u r r e n c e s ,  product ion and  v a l u e s  

(Approximate t o t a l  product ion i n  o u n c e s  a n d  v a l u e s  i n  t e rms  of t h e  h igh  1969 
approximate p r i ce  o f  $42 .20  per  ounce)  . 
C u s  t e r  County:  (1) Loon Creek:  P lacer  - 26 ,000  $ 1 , 0 9 7 , 2 0 0  

Lode - 1 4 , 0 0 0  5 9 0 , 8 0 0  
(2) Yankee Fork: P l ace r  - 2 5 , 0 0 0  1 , 0 5 5 , 0 0 0  

Lode - 14,O 00 5 9 0 , 8 0 0  

Idaho County .  (1) French Creek  - Florence:  P l ace r  - 
abou t  1 , 0 0 0 , 0 0 0  4 2 , 2 2 0 , 0 0 0  

(2) Simpson-Camp Howard-Riggins : 
Place r  - 3 8 , 0 0 0  1 , 6 0 3 , 6 0 0  

(3) Warren-Marsha l l :  P l a c e r ,  some  
lode  - 906 ,500  3 8 , 2 5 4 , 3 0 0  

Lemhi County  (1) Blackbird:  Lode - 14 ,000  
(2)  Ca rmen ,  Eldorado,  Pratt  and  

Sandy C r e e k s :  P lacer  - 2 4 , 5 0 0  
(3) G ibbonsv i l l e :  P l ace r  a n d  l o d e ,  

abou t  100 ,000  
(4) Mackinaw:  P lace r  and  some  lode  

2 7 1 , 0 0 0 +  
(5) Mine ra l  Hi l l  a n d  Indian  Creek :  

Lode (most ly)  - 8 7 , 0 0 0  
(Leesburg B a s i n ,  M o o s e  Creek  
Beaver  Creek  a n d  Nap ia s  Creek )  

(6) Kirtley Creek:  P lacer  (mos t ly )  
27 ,500  

(7) T e x a s :  L o d e -  21,700 
(8) Ye l low Jacke t :  Lode - 2 5 , 0 0 0  

Valley County:  (1) Thunder Mountain:  Lode - 17 ,500  7 3 8 , 5 0 0  
(2) Yellow Pine: Lode - 310,000 1 3 , 0 8 2 , 0 0 0  

Grand  Total  (Approximate) $121 , 8 0 9 , 2 0 0 *  

As of February,  1970,  go ld  market p r i c e s ,  a s  c i t e d ,  i nc luded  the  fol lowing:  
U .  S . a n d  Africa a r e  t rying t o  ho ld  t h e  p r i ce  a t  $35 .00  per  o u n c e .  In  t h e  w o r l d ' s  
f r ee  a n d  b l ack  m a r k e t s ,  p r i ce s  a r e  a s  fo l lows:  

C o i n s  $43 .50  - $63 . O O  per  ounce  
Bars $35 . O O  - $44.50  per  ounce  

* 1968 f r ee  market  p r i ce .  Early 1970 cont ro l led  market  p r i c e s  of $35 .00  per  
ounce  would r educe  t h i s  Grand Total f igure t o  $10 1 , 0 2 6 , 5  87 .  



Iron Ore 

Iron ore has  not been considered' a major mineral commodity in Idaho; 
however, some has  been used in  the form of magnetite and limonite, a s  
additives to heavy structural cement, and in cement production a s  a part of 
the process of making cement. 

In the area of in teres t  [Fig. 10) , only two known iron lode deposi ts  con- 
tain potentially commercial ore.  In Lemhi County there is  the McCann Creek 
deposi t  a t  the head of the creek,  near the Idaho-Montana boundary. This i s  iron- 
oxide (magnetite) occurring a s  fracture filling and replacement ores in  large 
bodies of breccia,  a Precambrian quartzite (Anderson, 1961) . Reportedly there 
is a potential here for development of fairly large,  high-grade ore bodies.  
Further investigation has  been recommended. 

Also in Lemhi County are several  other iron-oxide deposits  (hematite) 
occurring a s  tabular veins  paralleling complex zones of regional shearing.  
The deposits  are in  Precambrian (Belt) hos t  rocks and probably related to  
Early Tertiary hydrothermal mineralization. Reserves are unknown because 
of lack of exploration and development. 

Except when used a s  addi t ives ,  iron ore deposi ts  must be rather large t o  
warrant exploitation. The above described deposits  in Belt rock are probably 
not of sufficient volume to  be regarded a s  commercial iron under normal con- 
di t ions .  

February market quotations l i s t  "Old Range" M e s a h  iron (Gt. Lakes Region) 
a t  $10.55 - $11.00 per short ton. 

Peat 

There are undeveloped a r ea s  of peat  known to  be present (Fig. 11) in the 
Salmon River drainage a rea .  These peat  deposits  probably would not consti tute 
deposi ts  of economic value because of the low unit value of such bulky commodi- 
t i e s  and their d is tance from possible markets. 

Silica 

High s i l ica  rock of a number of grades i s  in  moderate demand. The area of 
concern contains s i l ica  (quartz,  SiO2) of unknown va lue ,  a s  well  a s  large a reas  
of quartzite (silica-rich) rock of some potential value (Fig. 12). However, only 
the highest-grade s i l ica  demands a premium price. Again, l ike some minerals 
mentioned above,  unless  of exceptional grade,  s i l ica  must be relat ively near a 
market. 

Small deposi ts  of si l ica sand and sandstone have been recorded and noted 
for their high s i l ica  content. Some of the Paleozoic quartzi tes average the 
following composition: 

Si02 98.90% '3 0 .37% 
CaO 0.56% Fe203  0.17% 

In other parts of the State s i l ica  rock approaching this composition has  been 
used a s  a flux in  e lectr ical  furnaces producing elemental phosphorous. For 



example,  in southern Idaho. Locally,  some quartz veins  and quartz-cored 
pegmatites reach high-grade commercial s i l ica  s tandards .  In general ,  how- 
ever ,  because  of the  relat ive abundance of s i l ica  and i t s  bulky low-unit 
value;  known depos i t s  in  the Salmon River drainage bas in  will probably not  
be developed in the foreseeable  future. 

Dependent upon the qual i ty ,  a February 1970 quotation on s i l ica  was  a s  
follows : 

Amorphous quali ty ranged from $27.00 - $89.00 per short  ton.  

Silver,  lead and zinc 

Silver, lead and z inc  commonly occur together.  Locally, within a s i lve r ,  
lead and z inc  metallogenic province,  one or two of  t he se  metals  may predomin- 
a t e  over the others .  Sulfide mineralizat ion,  including the iron and copper sul- 
f ides  are  often assoc ia ted  with s i lver ,  lead and z inc  depos i t s ,  along with 
minerals containing other metals  in l e s s  important quant i t ies .  

These are a l l  widely used metals  and in cons tan t  demand for many indust r ies .  
Next to  the  Coeur d8Alene dis t r ic t  in northern Idaho,  the  Salmon River drain- 
age  bas in  with i t s  many mineral showings and older developed prospects  and 
mines,  h a s  a good potential  for development of mineralized loca l i t i e s .  Idaho 
is already one of the  g rea tes t  s i lver ,  lead and z inc  producing s t a t e s  in the  
U.  S. We rank f i rs t  a s  a producer of s i lver .  I t  is qui te  l ikely  that  we will 
hold th is  important posi t ion,  particularly with continued further exploration 
and development in both the Coeur dlAlene and Salmon River drainage bas in  
a r ea s .  In fac t  gold ,  s i lve r ,  lead and z inc  production in the pa s t  i s  a well- 
known, major factor i n  the  development of our State (Wells ,  1961 and 1964 
and Idaho Bur. Mines and Geology,  1961) . 

Returning t o  the  area of concern (Fig. 13) a t  l e a s t  15 known mineralized 
a r ea s  of importance t o  the  s i lver ,  lead and z inc  indust r ies  are  summarized be- 
low in Table 111. 

Lead and z inc  occur in a number of different minerals ,  however,  the most 
common occurrences are lead sulfide(ga1ena) and z inc  sulf ide (sphaleri te)  . 

Silver occurs a s  small  inclusions in one or more of the lead-zinc o r e s ,  or other 
assoc ia ted  minerals. As  common a s  any s i lver  minerals are  argentiferous galena 
ore and argenti te .  Primary s i lver  and secondary si lver (oxidized ores)  are  a l s o  
commonly encountered in some mineral depos i t s  (for example--anglesi te and 
ce russ i t e )  . 

Some of the d i s t r i c t s  c i ted  in Table I11 were once famous mining d i s t r i c t s  
and with the rising market price of s i lve r  commodities, many well-known de- 
pos i t s  are and should be revisi ted and reopened(Wells ,  1961 and 1964). Further 
exploration is being considered by several  mining companies.  Reportedly, with 
newer techniques of exploration and development,  some of the older known a r ea s  
may wel l  prove to  be  economically worthwhile depos i t s .  Earlier mining operations 
often involved exploitat ion of only high-grade ores .  Clayton Silver Mines pro- 
duced over 290,472 ounces  of s i lver  in 1968 and production increased somewhat 
in 1969. 



Reportedly, Universal  Exploration C o  . i n  the spring (1970) shipped about  
$2 0 ,00  0 of high-grade s i lve r  recovered from the  Silver Moon mine a t  Gilmore 
near  a tributary of the Lemhi River south of Salmon Ci ty ,  Texas d i s t r i c t  (Idaho 
Economic Image,  1970b) . 

Smelter byproducts often enhance  the  value  of s i l v e r ,  l ead  and z inc  o r e s .  
Among the  more valuable of t h e s e  byproducts are :  

Arsenic 
Bismuth 

Cadmium 
Germanium 

Selenium 
Tellurium 

February 1970 market prices for s i lve r ,  l ead  and z inc  have  been  quoted a s  
fol lows:  

Si lver  - U. S.  $1.87 6 per ounce (fluctuating) 
Lead - U. S. $0.163 per pound (moving up) 
Zinc - U. S. $0.155 - $0.160 per pound ( s igns  of upturn) 

It  must  be  remembered tha t  the pr ices  of the  above metals  are sub jec t  to  
f luc tuat ion ,  but  a re  more s t ab le  than mercury, for example .  

Titanium, zirconium and  hafnium 

Titanium,zirconium and  hafnium a r e  re la t ive ly  newcomers in  the metals  in-  
dus t ry ,  but  b e c a u s e  of good strength-to-weight r a t io  (important in the  construc-  
tion of a i rcraf t ,  s p a c e  veh ic les  and m i s s i l e s ) ,  t i tanium metal h a s  experienced 
an  upsurge i n  u s e .  Titanium and  zirconium meta ls  have  exce l l en t  r e s i s t a n c e  to 
corrosion and des i rab le  qua l i t i e s  a s  high-temperature metals  . Zirconium and 
hafnium near ly  a lways  occur  together ,  and hafnium is a byproduct of zirconium 
production. 

A l l  three  of these  metals  a r e  and have been  undergoing ex tens ive  study i n  the 
f ie lds  of recovery ,  u s e  and r e s e r v e s .  They a re  cons idered  s t r a t eg ic  me ta l s ,  and 
a re  widely u s e d  in the me ta l ,  chemical  and ceramic indus t r i e s .  

The minerals  ilmenite (FeTi03) and rut i le  (T i02)  are  currently cons idered  
the  b e s t  sources  of  the  meta l ,  although other  ti tanium-bearing minerals  d o  occur 
natural ly . 

Twenty-one known minerals  conta in  over 10 percent  of zirconium dioxide or 
zircon (ZrSiOZ) and baddeleyi te  (Zr02,  theore t ica l ly) ;  t h e s e  a re  the principal  
commercial sources  of zirconium. A s  mentioned above,  hafnium is a byproduct 
of zirconium minerals and commonly present ,  ranging from 0.5 t o  2 .0  percent  
hafnium d i ~ x i d e  (HfOZ).  Rarely hafnium content  may range up t o  17.0 percent  
in zirconium minerals .  Other mineral r e sources  often occurring with zirconium 
minerals  include uranium, thorium, rare-earth s , beryllium and phosphorous . 

Many t i tanium, zirconium and hafnium-bearing minerals are  widespread a s  
a c c e s s o r y  minerals  in  igneous ,  metamorphic and sedimentary rocks .  Therefore, 
commercial d e p o s i t s  of t h e s e  minerals occur a s  natural ly concentra ted ,  weathered 
products  of multiple mineral-bearing b lacksand placers  (Savage,  1961). Such 
p lace r s  a r e  widespread over the State (Fig. 14) . 



TABLE I11 

Known loca t ions  of s i l v e r ,  l ead  and z i n c  
( Idaho Bureau of Mines  and G e o l o g y ,  1964,  p .  185-1 86) 

County and  
Dis t r i c t  

M o s t  Important Type of Occurrence  
Meta l  of Silver-Lead 
Zinc Group 

Idaho County 

Florence Si lver  

Marsha l l  Lake Silver 

Warren Si lver  

Valley County 

Yellow Pine Si lver  

C u s  te r  County 

Eas t  Fork Silver 

Seafoam S i lve r , l ead ,  z i n c  

Yankee Fork Lead ,  s i l ve r  
Boulder Creek  S i lve r ,  l e a d ,  z i n c ,  

molybdenum 

(ASARCO and o thers )  
Bayhorse S i lve r ,  l e a d ,  z i n c  

Lemhi County 

Eureka 

Nicholia  

Blue King 

Junct ion 

Veins in grani t ic  rocks  of the  
Idaho ba thol i th  . 
Veins in Precambrian s c h i s t  
and  g n e i s s ,  nea r  c o n t a c t s  with 
t h e  Idaho ba tho l i th .  
Veins in grani t ic  rock of t h e  
Idaho ba tho l i th .  

Disseminated  material  and 
v e i n s  along s h e a r  z o n e s  in  
t h e  Idaho ba tho l i th .  

Veins in grani t ic  rock of t he  
Idaho ba tho l i th .  
Veins in grani t ic  rock of t h e  
Idaho ba thol i th  and  replace-  
ments  in Pa leozo ic  l i m e s t 2 n e .  

Replacements  along faul t s  in 
M i s s i s s i p p i a n  r o c k s .  

Replacements  and v e i n s  in  
Pa leozo ic  dolomite  and  s l a t e  
and  con tac t  metamorphic de-  
p o s i t s  in q u a r t z i t e .  

Silver Veins and  r ep lacemen t s  in 
Pa leozo ic  qua r t z i t e s  . 

Si lve r ,  l e a d ,  z i n c  Replacements  and v e i n s  in  
Pa leozo ic  l imes tone  . 

Si lve r ,  l e a d ,  z i n c  Veins in  Precambrian quart-  
z i t e  nea r  igneous  r o c k s .  

S i lve r ,  l e a d ,  z i n c  Replacements  along f au l t s  in 
Pa leozo ic  l imes tone .  



Lode- type occurrences of the titanium minerals, ilmenite and rutile, are 
found associated with some iron deposits .  Zircon may occur in some pegma- 
t i tes  and syenites , a s  lode material, but commonly these types of occurrence 
are not considered economic deposi ts .  

In the area of concern, four categories of known deposits  are shown on 
Figure 14, only placer deposits  of known occurrences are presently considered 
of potential economic importance. However, again these deposits  often occur 
with other strategic and industrial minerals, making potential multiple-mineral 
production economically feasible.  Unknown potentially valuable placer deposits  
may well l ie within the area of concern. 

Because the U. S.  imports much of i t s  titanium, zirconium and hafnium for 
our industrial u s e ,  abrupt termination of any such major import quotas might 
well results  in sudden future demands for Idaho blacksand placer development. 

In the Salmon River drainage basin ,  known placer deposits  with outstanding 
quanti t ies of titanium, zirconium and hafnium are known to  occur in Bear Valley. 
Other placers known to  have significant reserves of these minerals occur in 
(Fig. 1 and 14) Florence, Stanley Basin-Upper Salmon region and Leesburg placers 
wes t  of Salmon City. Areas where titanium, zirconium and hafnium placers of 
probable, but unknown economic value,  occur along the North Fork of the Salmon, 
Lucile Bar on the main Salmon, Secesh River, Warren a reas ,  Thorn Creek, Sater 
Meadow, Upper Yellowj acke t , Beaver Creek and Lower Johnson Creek areas  
(Fig. 14). 

February 1970 prices for titanium and zirconium have been quoted a s  follows: 

Titanium ore: Ilmenite - 54% Ti02 $20.21 per long ton 
Rutile - 96% Ti02 ,  $160 . O O  per short ton 

Zirconium sponge-powder: Low hafnium $7.00-$14.00 per short ton 
Commercial - $5.00-$10 . O O  per short ton 

Thorium and rare-earths 

Thorium and rare-earths are present in the area of interest  (Anderson, 195 8 
and 1961 and Savage, 1961). Minerals of these metals commonly occur in the 
blacksand placers described under titanium, zirconium and hafnium described 
above. Other types of disseminated thorium mine- a l s  are described later.  At 
the present time the future demand for thse minerals i s  unpredictable. Markets 
a t  present are relatively small. At one time i t  was considered that thorium 
might take a place beside uranium a s  an important radioactive material; however, 
the development of plutonium breeder-reacters diminished this  immediate possi- 
bility. 

At the present time thorium and rare earths are used in relatively small quanti t ies 
by several  industries.  Future expansion of uses  cannot be predicted, but the possi- 
bility that thorium may be used a s  a future source of energy i s  s t i l l  not wholly re- 
solved . 

Monazite (Ce-La-Y-Th) PO4, one of the main sources of these commodities, 
i s  found in  Idaho placer deposi ts .  Euxenite (Y-Ca-Ce-U-Th) (Cb-Ta-Ti)2 s t i l l  
i s  present in extensive reserves within the columbium-tantalum placer deposits  



a t  Bear Valley (Figs.  1 and 14) . Placer depos i t s  containing thorium, zircon 
and hafnium a l s o  occur in Florence,  Dixie ,  Warren and Stanley Basin d i s t r i c t s  
( ~ i g .  14). 

Other thorium and rare-earth minerals a r e  widely distr ibuted in  Idaho, not 
only a s  hydrothermal veins  and local  mas se s  i n  pegmatite rocks ,  but  in  many 
rock-types related to blacksand p lacers .  

Rich concentra tes  of thorium minerals in the Salmon Ci ty  area were dis-  
covered in 1949. Since then ,  Lemhi Pas s  area h a s  become well-known a s  
perhaps one of the r i ches t  thorium mineral depos i t s  in  the world. (Anderson 
1958 and 1961, and Austin and o thers ,  1970). The area and extent  of t he se  
deposi ts  is diff icult  to  eva lua t e ,  but Austin and others (1970) note tha t  veins 
crop ou t  in a metallogenic province about 70 miles long by 8 miles wide.  
This is a northwestern trending a rea ,  including the Lemhi Pas  s region on the 
sou theas t  and North Fork and Diamond Creek area on the  northwest (Fig. 1). 
Concealed by deep  so i l  and mantle cover local ly ,  the  ve ins  a re  not e a s i l y  
observed,  bu t  may be discovered by surface radioactivi ty.  

Host  rocks here a r e  quar tz i tes  and phyll i tes of the  Precambrian Belt Super- 
group. G n e i s s e s  and s ch i s t s  of the  same age ,  or  o lder ,  a re  a l s o  h o s t  rocks .  
I t  is reported tha t  hand samples  of ore from a l l  t he se  large deposi ts  contain 
a s  much a s  2 2  parts  per million uranium oxide (U3O8) , 140 parts  per million 
thorium dioxide (Tho2) ,  and an  unknown quantity of rare-earths might be  re- 
presentat ive of the  whole a r ea .  

Anderson (1961, p . 88) s t a t e s  that  somewhat larger es t imates  containing 
rich o r e ,  for example Lemhi Pas s  depos i t s  range from 0 -1  t o  2 .0  percent .  In 
general  the  average grade of seven  loca l  depos i t s  is 0.72 percent  thorium. 
The mineralized rocks tend t o  b e  s ta ined red-to-pink by iron oxide ,  and 
thorium content  seems t o  increase  with degree of coloration. Local granit ic  
rocks appear not t 3  be  hos t  rocks of the mineral thorite. Most  of the thorium 
and rare-earths are  considered to occur in  reddish zircon.  The thorium de-  
posi ts  appear to  be  of two types:  (1) base-  and precious-metal ve ins  with 
minor amounts of thorium, and (2)  thorium ve ins  with rare-earths and minor ba se  
and precious metals .  Most  of the deposi ts  seem unrelated t o  l oca l ,  older 
quartz and copper-bearing ve in s ,  but seem to  be related t o  la ter  zones  of 
shearing and fracture (Anderson, 1961) . 

Rare-earth pr ices  are  subject  t o  widespread fluctuation and demand is s t i l l  
relat ively low because  of production c o s t s .  Recent references t o  price quota- 
t ions  on thorium and rare-earths were not  loca ted ,  however, because  of the  
relat ively small quant i t ies  of t he  commodities used by industry,  pr ices  a r e  
probably fairly s t ab l e .  In 1962 the price of thorium ranged from $1.7 5-$2 .25 per 
pound of thorium dioxide (Tho2) in 2 0 t o  30 percent thorium concentra tes .  

Niobium (Columbium) and tantalum 

Niobium(co1umbium) and tantalum are  present  in mineral depos i t s  within 
the  Salmon River drainage ba s in  (Fig. 14).  These two metals  are  refractory 
metals  of s t ra tegic  importance; both metals have properties useful  t o  e lec t ronic ,  
nuclear ,  chemical  and high-termperature metallurgical applicat ions within in- 
dus  try. 



The metals do not occur free in nature, but occur a s  constituents of 
mineral compounds of niobium, tantalum and oxygen. They often contain 
minor amounts of titanium, tungsten, iron, manganese, rare-earths , uranium, 
thorium, calcium, sodium and other materials. Occurrence of these metals 
i s  largely restricted to granitic rocks and alkalic rock complexes and carbona- 
t i t es .  Placer deposits  are  commonly derived from the weathering of these kinds 
of rocks; in fac t ,  essent ia l ly  a l l  commercial recovery of niobium and tantalum, 
plus other economic mineral byproduct commodities in  Idaho have been recovered 
from these placers.  

The United States i s  the world's largest  known consumer of niobium and 
tantalum, but a t  present none i s  produced domestically. In 1958 domestic pro- 
duction reached a high of nearly 12 percent of our demands and Idaho was the 
largest  producer (Bear Valley placer products) in the U. S. However, imports 
of mineral concentrates in 1962 were more than 6 million pounds; this was later 
reduced to about 5 million pounds. The Bear Valley placering operation could 
not compete with imported metals. 

In the area of concern, the only known dike and vein-like bodies of niobium 
and tantalum occur in the Mineral Hill d is t r ic t ,  approximately 30 miles northwest 
of Salmon City. The niobium (columbium) and tantalum-bearing mineral i s  
ilmenorutile 8-10 percent (Nb, Ta) O5 , including rare-earth minerals. The miner- 
alization occurs in  amphibolites or gne isses  a s  bodies resembling carbonati tes,  
near granitic rock of the Idaho batholith. Potentially commercial deposits  have 
been found in the area of concern. 

In the Burgdorf-Warren dis t r ic ts ,  placer deposi ts  contain some niobium- 
tantalum minerals, a s  does the Stanley Basin-Yankee Fork area. In general 
these metals are probably too sparse to warrant commercial exploitation, ex- 
cept  by multiple-mineral production from sources where other minerals could 
be recovered for the mineral market. 

The Bear Valley niobium-tantalum deposits  of blacksand placers were ex- 
ploited under contract to the U. S. Government because of subsidy arrangements. 
This placer ground i s  about 23 miles northeast of Lowman, Idaho in Valley County 
Recovery operations spanned a period from 1955 to 1959, until the contract was  
filled. It then became necessary to suspend production because of competition 
with mineral imports. Standby operations were maintained until about 1964. By 
1970 the operation was s t i l l  closed down. It was operated by Porter Bros . Co. ,  
Division of Michigan Chemical Company of Chicago, Illinois. 

The placer minerals here are believed to have been derived from disseminated 
minerals weathered out of granitic rocks of the Idaho batholith and roof-pendants 
of older (Precambrian) sch is t s ,  gne i s se s ,  marble and generally si l iceous rocks 
(Savage, 1961). Placer materials consis t  of c lay ,  s i l t ,  sand,  cobbles and 
boulders in the form of glacial  moraines, glaciofluviatile and fluviatile floodplain 
materials along the broad valley of Bear Valley Creek, a tributary to  the Middle 
Fork of the Salmon River. 

Potentially valuable economic minerals in the blacksand placer ground include 
ilmenite, magnetite, garnet,  zircon, columbite (niobium mineral), monazite and 
euxenite. The minerals are notable because of the high yield of complex 
niobium-tantalum-uranium metals. One square mile of the richest  ground a t  



Bear Valley y ie lds  good percentages  of euxen i te .  Euxenite h a s  the following 
percentages  of const i tuents  (Savage, 19 61) : 

niobium pentoxide 23.9  percent  thorium oxide 2.5-5 percent  
tantalum pentoxide 1.5-3 percent titanium oxide 22 plus percent  
uranium oxide 10-13 percent  yttrium and erbium oxides 24-28 

percent  

Production averages  for Bear Valley s a n d s  in  pounds per cub ic  yard of gravel  
reportedly a re  (Savage,  1961) : 

magnetite 5 . 0  
garnet  5 .0  
zircon 0 .05  

i lmenite 20.0  
monazite 0.5 
euxeni te  1.05 
columbite 0.2 

Also, a t  l e a s t  e igh t  different  rare-earth minerals occur h e r e ,  ranging from 
7 t o  60 percent  of some of the  minerals recovered.  

In 1957 i t  w a s  predicted that  known placer  r ese rves  here  were sufficient  t o  
l a s t  30 years  a t  a production ra te  of 2 .5  million yards  of gravel  per year  (Savage,  
1961). The investment in  the original operation w a s  more than f ive million d o l l a r s .  
Reserves a t  Bear Valley probably s t i l l  compare favorably with those  of the foreign 
sources  from which we import niobium and tantalum. 

During explorat ion and exploi ta t ion ,  and a t  the  termination of production,  the  
Bear Valley p lacer  management was  exemplary,  a n  exce l l en t  contradict ion to the 
belief of conservat ionis ts  tha t  mining and eco log ica l  ba lance  are  incompatible.  
It  c a n  be s t a ted  without reservat ions  tha t  t h e  environment of Bear Valley w a s  im- 
proved over i t s  original  s t a t e  after  c e s s a t i o n  of restorat ion (under our present  
Sta te  Dredging and Placer Mining Protection Act -- Idaho Code: Chapter 13, 
Title 47) . 

Before the  operat ions the undisturbed f l a t s  of Bear Valley Creek were covered 
with shor t  natural  g r a s s  and small  shrubs with a rare conifer here and there .  

During operat ions g rea t  c a r e  was  exerc i sed  t o  avoid mudding or s i l t ing  the 
stream. The discharged waters  from two large  dredge boa t s  went  through,  se t t l ing  
and treatment process ing s o  eff icient  tha t  i t  reentered the main s t ream,  accord- 
ing to  chemical  a n a l y s i s ,  in  a much bet ter  s t a t e  than the  natural  waters .  

After the operat ion w a s  terminated the val ley  floor w a s  l e v e l e d ,  and  top 
so i l  and g r a s s  s e e d  appl ied .  Several  yea r s  l a t e r ,  ranchers  informed me that  the  
ca t t l e  grazing (normal u s e a g e  of th is  area)  was  much bet ter  than it had been be- 
fore the  dredging began.  

February price quotat ions for niobium (columbium) - tantalum o r e ,  with p r i ces  
moving upward, were a s  follows: 

Average GSA combined pentoxides up 5$ per pound 
Niobium ore: 65 % niobium-tantalum pentoxide - $1.15- $1.2 0 per pound 
Niobium metal  ingots $16.00-$17.00 per pound 



Uranium 

With the highest  specific gravity of any naturally occurring element 
ium i s  a mixture of three somewhat unstable radioactive isoto e s  u~~~ , F5 a n d  u ~ ~ ~ .  Because u~~~ c a n  be altered to plutonium (Pu2 34; by neutron 

bombardment, the s o  called "breeder reactor" fueled with plutonium can pro- 
duce needed materials for industrial use .  Also under neutron bombardment, 
energy can be re leased for production of highly efficient  atomic and hydrogen 
bombs, that  may be used for war or for useful underground explosive operations. 
In addition, atomic energy may be used to produce efficient  e lect r ical  energy 
for power plants.  The main problem faced by the use  of these  materials for 
power i s  disposal  of radioactive wastes  and hot water. Included with the 
current major u se s  and affecting the demand for uranium commodities are other 
u se s  in ceramics,  chemical ,  medical and electrical  f ie lds .  

Perhaps the most important of the uranium-bearing minerals i s  an oxide,  
uraninite and i t s  variant  pitchblende. Multiple uranium oxide minerals, a l so  
of economic value,  include the "radioactive blacks" (Savage, 19 61) . Uranium 
hydroxides, phosphates,  a r sena tes ,  uranates , carbonates,  s i l i ca tes  and sul- 
fa tes  are a l l  commonly derived by alteration from uraninite. 

In the United States the largest  sources of uranium minerals are found in  
terrestrial deposits  of sandstones ,  arkoses  and conglomerates. These minerals 
occur a s  matrix between individual grains of rocks,  fracture fillings and veins 
associated with granitic rocks.  Coaly materials ,  black sha les  and phosphate 
rocks may yield uranium a s  a byproduct. Finally, placer sands have yielded 
some uranium products among other minerals. 

Although regarded a s  a very strategic metal ,  with production and sa le  con- 
trolled by the U . S . Government, recent demand has  fallen off. Any new, rich 
deposi t ,  however, would undoubtedly be of interest  to mining companies. In 
spi te  of these  f ac t s ,  i t  was recently reported that  faci l i t ies  on the Uravan 
mineral belt  of western Colorado and eastern Utah were being c losed down 
because of the weak demand for uranium. 

Idaho, in  the pas t ,  has  not been a major source of radioactive uranium 
minerals (Fig. 15) . However, in  the area of in teres t ,  vein and vein-like uranium 
mineral occurrences have been found around Gibbonsville in Lemhi County. 
These include autunite (a hydrous phosphate of uranium and calcium) and other 
minerals found in  the Garm-Lamoreaux, Surprise and Moon prospects (Anderson, 
1958). Reserves are unknown but probably small .  

Insignificant vein deposi ts  have a l so  been found in the Stanley area and 
nearby Williams Creek in Custer County. Here uraninite-quartz veins and 
stringers fill fractures in  the granitic rocks of the Idaho batholith. Bedded 
uranium deposits  a l so  occur in the Stanley Basin area ,  a s  replacements in 
carbonaceous sha les  , s i l t s  tone,  sandstone and conglomerates in  the Tertiary 
Chall is  Volcanics (Choate, 1962) . Kelley and Stanley Creek a reas  are known 
to  have uranium-bearing pegmatites, a s  well a s  placers bearing radioactive, 
black uranium minerals. Similar placers occur in  nearby Williams and Gold 
Creeks.  All the above Stanley Basin areas  have not been fully a s s e s s e d ,  but 
i t  i s  probably safe  to comment that  presently known reserves may not warrant 
commercial development. I t  must be added, however, that small quanti t ies of 
uranium-bearing ore were recovered a t  both the Stanley Basin and Gibbonsville 
a reas  from 1955 to 1962. The total production of uranium from Idaho bedded and 
vein-type deposi ts  ha s  been estimated to  be 34,110 pounds, averaging 0.18 
percent U308. 



In Valley County uranium-bearing pegmatites are known t o  occur in 
Howard and Casner  Creeks ,  and i n  the  Whitehawk Mountain area wes t  
of Bear Valley. 

In the area of concern the  most interest ing uranium occurrence in  placer 
depos i t s  is in  Bear Valley Creek meadow (Figs.  1 and 15). These placer  de- 
posi ts  have been described above under the niobium and tantalum metals 
sect ion.  The est imated range of uranium content  in the euxenite mineral 
concentrates within the  Bear Valley placer are derived from production of the 
main commodities niobium and tantalum. Yields are est imated a t  2 33 ,3  87 
pounds of U308 in euxenite concentrate.  

Better known uranium resources  in Idaho l i e  outside the Salmon River 
drainage basin .  

Market prices during Idaho's  p a s t  production period were controlled by 
the only l ega l  buyer, th Atomic Energy Commission. Prices were es tab l i shed  
a t  $8.00 per pound of Uq38. With currently changing c i rcumstances ,  a maxi- 
mum of $6.70 per pound is expected through 1969-70. 



CONCLUDING COMMENTS 

Projected need for minerals 

Antimony, tungs ten ,  gold ,  s i lver ,  z inc ,  l ead ,  molybdenum, mercury, 
i ron,  thorium and uranium a r e  among the  s t ra tegic  minerals  (needed in  c a s e  
of war) .  The need for t h e s e  minerals for indust ry  and to  maintain a ba lance  
of internat ional  power wil l  i n c r e a s e  moderately-to-rapidly in the  future.  The 
future amounts of t h e s e  minerals  tha t  wil l  b e  required depends  upon a multi- 
p l ic i ty  of predictable and unpredictable e v e n t s .  I t  must  b e  recognized tha t  
whatever Public Lands a r e  s e t  a s i d e  b y  Sta te  o r  Federal  Acts ,  no matter how 
str ingent  t h e  cont ro ls ,  t h e s e  des ignated  a reas  may b e  freed aga in  in  a s t a t e  
of emergency by l eg i s l a t ive  bod ies .  However, the  time required to  move in to  
a r e a s  where known or unknown mineral r e sources  e x i s t ,  and t o  conduct  e s s e n -  
t i a l  explorat ion and development programs is such  t h a t  we might be  too  l a t e  
t o  s a v e  a fai l ing economy or protect  our country. 

At a conference on mining and Public Land Laws (Universi ty of Idaho,  
1966) he ld  i n  Boise,  s t a t ements  b y  Dr. W. R. Hibbard, J r . ,  formerly Director  
of the  U. S. Bureau of Mines ,  were c i t ed  re la t ive  t o  U. S. future mineral 
n e e d s .  He predicted tha t  b y  the  end of the 1970 decade  t h e  United S ta tes  
wil l  double  its needs  for minerals  a able I-A) . Discuss ing  America's growth 
and nat ional  secur i ty ,  Hibbard underscored the near ly  to ta l  unawareness  
of the genera l  public  t o  the " .  . . threa ts  we are fac ing if our mineral suffi- 
c i e n c y - i s  not  maintained" . Rightly, he pointed out how our  living s tandards  
and g e n e r a l  economy, a l l  depend upon minerals  and mineral f u e l s .  

Examination and s tudy  of Table I-A, a t  the  beginning of th i s  report ,wil l  
i nd ica te  t h e  need for many of t h e  minerals  descr ibed a s  being present ,  or 
potent ia l ly  p resen t t in  the Salmon River drainage bas in .  While examining 
th i s  t a b l e ,  one should keep  in  mind the  f ac t  tha t  a country may export  some 
minerals  tha t  a re  i n  shor t  supp ly  domest ica l ly  and may import the  same  
minerals  from severa l  sources  a t  the same  t ime.  This s t e m s  from t h e  concep t  
and n e c e s s i t y  for a ba lance  of internat ional  t r ade .  Table I-A ind ica tes  a good 

' example of such  s i tua t ions  under Antimony and Nickel: consumption,  imports 
and  expor ts .  

Mininq l a w s  in Idaho 

Existing mining l a w s ,  both S ta te  and Federal ,  have  been  demonstrated a s  
adequate  t o  control  mining b y  reputable firms, a s  noted ear l ie r  in  t h e  d i s c u s s i o n  
of Porter Brothers Co.  during the i r  Bear Valley p lace r  dredgirgoperations . 
(Refer back  t o  sec t ion  on v. However, i f  t h e  l a w s  a r e  
no t  adequa te ,  then  revision is n e c e s s a r y ,  but  not in  such a fashion a s  t o  be  
prohibitive t o  the  mining industry.  If such  res t r ic t ive  l a w s  were  h a s t i l y  en- 
ac ted ,  i t  would su re ly  drive many mineral explorat ion and mining firms out  
of Idaho, t o  the  south or north, and even  t o  Canada and Alaska. I have  re- 
cen t ly  heard one unconfirmed report tha t  some company exploration geo log i s t s  
a re  a l ready leaving the  S ta te ,  b e c a u s e  of undes i rable  controversy over  legi t i -  
mate mineral explorat ion and development programs. 

The need is for su i table  bu t  not imposs ib le  mining l aws ;  l a w  enforcement 
in  r e s p e c t  t o  mining (perhaps l a x  i n  the p a s t ) ;  and when n e c e s s a r y ,  advice  
and s t u d i e s  re la t ive  t o  a potential  mining d i s t r i c t  by  knowledgeable s c i e n t i s t s .  
These s t u d i e s  should cer ta in ly  inc lude ,  among o the r s ,  soils s c i e n t i s t s  and 



e c o l o g i s t s .  Above a l l  t h e  s t u d i e s  should b e  made objec t ive  and remain un- 
influenced by  sensa t iona l i sm or d is tor ted  public  s t a t ements  by  e i the r  t rained 
or untrained environmenta l i s t s ,  newspaper edi tors  or co lumnis t s .  

However we l e g i s l a t e ,  we cannot  put t h e  mining industry out  of b u s i n e s s  
b e c a u s e  of the  " s i n s  of our f a the r s" .  In my opinion,  most  of the "horrible 
examples"  of t h e  e f fec t s  of mining, now c i t e d ,  were imposed upon the land 
in  the 1800 's  and ea r ly  1900's .  Mineral  exploi tat ion w a s  by  men to whom en- 
vironment w a s  of l i t t l e  concern  and typica l  of the t imes .  

Unfortunately, mining and comple te ,  nonrestorable des t ruct ion  of our 
na tura 1 environment is equa ted  by some well-meaning groups or organiza t ions  . 

Yankee Fork and Boise Basin were ea r ly  mining d i s t r i c t s ,  where by hand ,  
or by  dredge s t a c k e r s ,  mounds of cobbly g rave l  were l e f t  unleveled .  These 
a re  often c i ted  a s  examples  of mining damage,  e s t h e t i c a l l y  u n p l e a s a n t ,  but 
not permanently harmful t o  the  f i sh  populat ion.  I  have personal ly  observed 
fingerling trout in  the  natural  spawning pools  formed by such  ar t i f ic ia l  methods ! 

Again, i f  our p resen t  l a w s  a re  ineff ic ient  or not enforced,  then they should 
b e  properly r e v i s e d .  Present  l aws  wil l  not be c i ted  he re in ,  but may b e  found 
for review i n  the following References Cited a t  t h e  end of th is  report :  Univer- 
s i t y  of Idaho,  1966; Idaho Sta te  Inspector  of Mines ,  1959 and 1966; and Idaho 
Code,  Title 4 7 ,  Chapter  13, 1969. 

C lean  and ef f ic ient  mineral development and Public Land u s e  i s  p o s s i b l e  
(Tables IV and V ) .  If we a re  not  capab le  of running a l l  of our indust r ies  properly, 
then  our country ' s  economy,  cons t i tu t ional  r ights  and freedom a r e  in jeopardy. 
Our dec i s ion  s e e m s  c l e a r  enough: On the  one hand ,  proper mineral exploi tat ion 
and higher c o s t s ;  and on the other  hand the a l te rnat ives  of grea t ly  reduced 
living s tandards  and  imbalance  of power among the  nat ions .  

It s h o ~ l d  be  noted he re ,  tha t  r e spons ib le  mining firms have  concerned them- 
s e l v e s  with environmental  problems and have  spen t  la rge  s u m s  of money t o  
control  e f f luen t s  from their smel ters  and mines ,  t o  t h e  a tmosphere  and to  
natural  dra inage  s y s t e m s .  These companies  have  made g ran t s  of money for 
r e sea rch  on pollution problems.  This is not t h e  time to  s t rangle  or h a r a s s  such  
v i t a l  indus t r i e s .  

Some economic a s p e c t s  

Newel1 and Peterson (1968) prepared a s tudy:  Idaho ' s  Minera ls  Industry-- 
A Flow-of-Product Analysis containing worthwhile information qu i t e  appl icable  
t o  our Idaho mineral  indus t ry  and hence  t o  the potential  of proposed Wild and 
Scenic  Rivers programs. In my opinion,  some of their  conc lus ions  s u g g e s t  tha t  
we must  cons ide r  our mineral  r e sources  i n  the l ight  of c a l m n e s s ,  with peace fu l ,  
thoughtful a n d  const ruct ive  down- to-earth a t t i tudes  . 

The people of Idaho and the  en t i r e  country need to l i s t e n  and careful ly  
eva lua te  for themse lves  a l l  tha t  is being wri t ten and publicly s t a t e d  about  
the  mining indust ry .  Rhetoric, beautiful  s c e n i c  s l i d e s  and movies are en- 
joyable; however ,  when down-to-earth r eason  t akes  over, I  be l i eve  our people  



TABIE JV 9 

EXAMPLES OF FEASIBLE 
LAND USE GROUPINGS 

MLlLTlPLE USE OF LAND IS  POSSIBLE EXCLUSIONARY USE IS  A NECESSITY 

MULTIPLE USES OF SURFACE 
The uses listed are 
NATURALLY COMPATIBLE 
a t  leastwith Hunting, Fishing 
and MINERAL EXPLORATION 

- .  

- Forests (logging) 8 Tree Farms 
- Recreation 

--National Parks* 
-National Monuments* 
-Recreation Areasf 

- Wi ldernessf l - Reservoirs 
- Pipe Lines 
- Power Lines 

EXCLUSIVE USES OF SURFACE 
Usually COMPATIBLE with - Dams 
UNDERGROUND M I N I N G  in  - Dangerous Testing Facilities 
good and/or deep ground, and, - Underground mines in  weak and/or 
with mineral EXPLORATION. shallow ground 
- Farming* ** - Open pit mines - Towns, Villages, Cities, 

Subdivisions - Factories 8 Industrial Uses 
--Refineries 
--Mil Is 
-Mine Plants 
--Waste Dumps 
--Tailings Ponds 8 Dams 

- Railro~ds, Highways 
.- Colleges, University Campuses 
- Airfields 
- Mi l i tary Installations* - Penal Institutions 

NOTE: - 
l Use i s  usually exclusive by legislative or administrative decision. 
** Lawallows only restricted exploration, development 8 mining. 

*** Hunting sometimes compatible. 

I (un ivers i ty  of  Idaho, 1965, p. 82) 
d 



TABLE V 

EFFECTS OF MODERN MINERAL EXPLORATION-DEVELOPMENT-OPERATION 
ON SURFACE RESOURCES * 

Strip Mine 
(e .g .  f l a t  bedded coa l  
deposi t )  

Activities & Ins ta l la t ions  
Geologic  Exploration 
Geochemical  Exploration 
Airborne Geophysical  

Exploration 
Ground Geophysical  

Exploration 

Three-Dimensional 
Sampling 

l e s s .  
Requires to ta l  removal of so i l  and rock to  expose  
valuable  mineral.  After removal,  area can  be  
re-contoured, re-seeded and re-forested,  yield- 
ing crop l and ,  fo res t s ,  recreational  a r e a s ,  fish- 
ing and hunting s i t e s ,  etc. Elapsed time var ies  
with s i z e  of a r e a ,  but  reclamation benef i ts  c an  
be  derived i n  less than ten  years  after  c e s sa t i on  

Effect on Land Surface Resources 
No e f fec t  on land resources .  
No effect on land resources .  

No effect on land resources .  
May involve cutt irgl ines for a c c e s s  in heavy 
timber/brush . Such l ines  normally obli terated 
within months. Seismic surveys  require drill- 
ing of shal low holes  and detonation of small  
explos ive  charges  in  ho l e s .  No permanent 
da maqe t o  surface re  sources  . 
Drilling requires construction of drill- site (5 0 '  x 
50')  with a c c e s s  by road or helicopter .  Helicopt.3r 
a c c e s s  requires f l a t ,  c leared area  200' x 200 ' .  
Access roads  and d r i l l s i t e s  usual ly  constructed 
with bulldozer. Roads provide a c c e s s  to other- 
wise  inaccess ib le  a r e a s ,  but  un less  maintained,  
a r e  usual ly  e rased  by nature within 2-3 years .  
Re-contouring and reseeding acce le ra te  d i s -  
appearance of construction work to  one year  or 

Underqround Mine i n  Caving 
Ground 

Open Pit Mine 
(Three-dimensional deposi t )  

hundreds of feet deep.  Involves u s e  of heavy 
earth-moving equipment, b las t ing agen t s ,  e t c .  
Time involved var ies  with s i z e ,  but may take  5 
t o  100 yea r s .  Such pits  a re  often very significant  
tour is t  at tract ions;  i .e . Binqham Canyon,  Utah. 
Mine shaf t ,  mill and surface yards and buildings 
may occupy a few ac r e s  t o  1/10 square  mile of 
l e v e l ,  c leared land.  Little or no  was t e  is removed 
from the mine; hence ,  no large  was t e  dumps are  
needed.  Beyond mine s i t e ,  there is l i t t l e  effect 
on surface resources  excep t  for a c c e s s  roads  
and power l ines .  Presence of underground mine 
h a s  l i t t l e  effect on s cen i c  and other u s e s  of surface 
excep t  i n  near vicinity of mine. 
Surface plant  area same a s  above ,  but addit ional  
damage t o  surface may resu l t  from caving of 
underground workings (process  similar to  s ink 
hole  formation in l imestone ter ranes)  . Extent of 

of str ip mininq . 
Requires excavat ion of a p i t  with dimensions up to 
several  thousands of feet in diameter and severa l  

I surface damage va r i e s ,  but hazardous condit ions 

* (University of Idaho,  1966, p. 85) 



TABLE V (Con't) 

Activities & Installat ions Effect on Land Surface Resources 
of caving ground preclude surface u se s  other 
than the most necessary during life of mine. 
Subsequent to mining, caved a r ea s ,  i f  topo- 
graphically low, may fill with water,  forming 

Concentrator (Mill) and 
Ancillary Surface Facil i t ies 

at tractive recreation s i t e s  . 
Should be located c lose  to  mine s i t e .  Requires 
a cleared s i t e  of several  ac res  suitable for 

Leach Dumps and Precipitation 
Plant 

ore is stacked on waste  dumps near mine s i t e .  
Waste dumps need not be on level  ground, but 
surface resources are  completely destroyed over 

heavy construction. 
Subgrade ore is stacked on dumps and subjected 
t o  leaching by mildly acid solutions.  Site may 
be level  or hil ly,  but must have adequate solu- 
tion collection charater is t ics .  Leach dumps must 
be near mine s i t e .  

Tailings Disposal  

Mine Waste 

the  area .  
Mill waste (finely ground rock; is placed in  a 
tai l ings pond surrounded by a . :aining dam to  
restr ict  movement of material. In high relief 
a r e a s ,  areal  extent of tai l ings pond i s  quite 
small but i s  larger in a reas  of low relief. Tail- 
ings disposal  destroys natural surface values 
beneath pond, but certain kinds of vegetation 
can  be cultivated on the  surface of abandoned 

Non-ore material which must be removed to reach 



c a n  find solu t ions  t o  our problems without d ras t i c  and often regre t table ,  
emotional  a c t s .  

Public Lands i n  t h i s  Sta te  belong to  everyone,  bu t  a re la t ive ly  smal l  
portion of the  U .  S.  population l ives  he re .  We cannot  afford the luxury of 
la rge  t r a c t s  of non-taxable,  non-productive l a n d s  advocated  by  the more 
aff luent  minorities from within or from without the  S ta te .  In my opinion,  i t  
is economically unsound to  neg lec t  our mineral r e sources  and other indust r ies  
and to  promote a v a s t  wi lde rness  playground for the  na t ion .  No one in Idaho 
wants  the S t a t e ' s  environment wantonly des t royed by  a n y  industry or indust r ies  . 
This inc ludes  a c t i o n  a g a i n s t  improper indust r ia l  prac t ices  involving mining, 
lumbering, ranching,  agriculture,  or any developmental  malprac t ice .  

In the minds of s o m e ,  including Edward Abbey (1968): a well-known con- 
se rva t ion i s t ,  " . . . indus t r ia l  tourism. . . " c a n  be  e x c e s s i v e l y  oversold .  
Eagerness  for the  t o u r i s t ' s  dollar  h a s  commonly lead  to  regre t table  r e s u l t s .  
This inc ludes  t h e  construct ion of paved r o a d s ,  building of crude c a m p s i t e s ,  
boat  launching ramps,  c o n c e s s i o n s ,  e t c .  In Abbey's opinion a majority of 
t o u r i s t s ,  therefore a la rge  par t  of our populat ion,  wil l  not go  where they 
cannot  d r ive ,  whether  i t  be t o  the top of a s c e n i c  mountain or along a r iver  
va l l ey .  I  am not  opposed t o  tour ism,  i f  i t  is t rea ted  equa l ly  with other  in- 
dus t r i e s  a s  a p o s s i b l e  source  of environmental  pollut ion.  We need the 
t o u r i s t ' s  dollar  b e c a u s e  we are  a la rge  S ta te  with a smal l  populat ion ( ~ ~ b l 2  
VI) . I t  i s  imposs ib le  to  determine the amount of money that  tour is t s  bring 
in to  our economy. In my opinion,  it  is wrong t o  s t a t e  tha t  tourism i s  or  
should be  our most  important indust ry .  One might g u e s s  tha t  in Hawai i ,  
tourism probably is one  of the  s t a t e ' s  g r e a t e s t  indus t r ies .  

Also on the  economic s i d e ,  Newel1 and Peterson (1968, p.  30) have  un- 
covered pert inent  summary fac t s  re la ted  to  our minerals  industry and interrela-  
tion with the S t a t e ' s  to t a l  economy. In summary, they point out  tha t  their  
s tudy demons t ra te s ,  among other  th ings ,  tha t  many of our mineral industries' 
products  mcve out  of the  State and return do l l a r s .  Labor i s  reportedly " . . . 
t h e  g r e a t e s t  s ing le  input to the minerals  industry.  " Much money t o  opera te  
the S t a t e ' s  f inancia l  s t ruc ture  is derived from t a x e s  levied  on the minerals  
industry and i t s  payrolls ;  and inc ludes  support  indus t r i e s  which depend upon 
continued and expanding output of mineral commodit ies .  Newel1 and Peterson 
d raw t h e s e  f inal  conc lus ions  from their da ta :  

(1) The minerals  industry is strongly labor oriented b e c a u s e  
human resources  a r e  the g r e a t e s t  s ingle  input for e a c h  of 
the process ing s e c t o r s .  For example ,  wages  and s a l a r i e s  
amounted to $39 ,264 ,000  in  1965. 

(2) The minerals  industry is a b a s i c  industry b e c a u s e  i t  sells t o  
markets  ou t s ide  Idaho and thereby brings dol lars  in to  the  
S t a t e ' s  economy. In th i s  regard ,  export  s a l e s  amounted t o  
approximately $188,298,000 in 1965. 

(3) The minerals  industry supp l i e s  t a x  do l l a r s  t o  support  S ta te  and 
l o c a l  government. In f a c t ,  $ 4 , 3 0 6 , 0 0 0  in t a x e s  were paid 
during 19 6 5 .  



(4) The minerals industry buys from facil i tat ing firms and thereby 
supports indirect employment and other indust r ies .  To i l lus t ra te  
in 1965, purchases  from retai l-wholesale se rv ices  and capi ta l  
improvements amounted to $55,266,000.  

(5) Expansion of mining and processing firms, or at tract ion of new 
mineral processing firms into the state,would increase  the 
economic benefi ts  derived from minerals industry firms. 

It should be pointed out  that  there a r e  gaps  in  our dollar-value knowledge 
i n  respec t  t o  the minerals indust r ies ,  and i n  my opinion,  the figures c i t ed  
above probably represent  minimal f igures.  In long terms,  espec ia l ly  in Idaho 's  
ear ly  mining history,  much mineral production is known to have gone unre- 
ported through lack of control of early-day mining. Also, the above f igures 
a re  already 5 years  o ld ,  and a re  undoubtedly too small t o  represent  current 
to ta l s .  Table VI is a n  abbreviated record of some of Idaho 's  industr ial  opera- 
t ions  and merits inspect ion.  

Recomrnenda t ions  and the future 

Mining and other Public Lands operations need not blight the  environment. 
Modern methods,  responsible  people and proper (not prohibitive) laws are 
e s s en t i a l  to  recovery of natural r esources ,  or u se  of Public Lands in the  b e s t  
in teres ts  of the public. 

I would sugges t  that  during th i s  decade ,  we move rapidly with nationwide 
efforts to  c lean  our p lanet  by taking action on a l l  general  environmental 
pollution, including the mining industry where i t  is necessa ry .  If we neglect  
t h i s  industry or bring it t o  doom, however, then we wil l  be  without adequate 
minerals t o  meet our needs ,  and high environmental s tandards wil l  be  a l o s t  
c a u s e ,  because  normal living standards wil l  become s o  low that  even  human 
ex i s tence  wil l  be  threatened.  

A s  a f i rs t  recommendation, although others have appeared in the text  
above: I would emphasize that  potentially valuable mineralized a reas  (metallo- 
gen ic  provinces) ,  such a s  those  in the  16.5 percent  of our State consti tuted by 
the Salmon River drainage ba s in ,  be  protected and developed where mineral 
potential is present .  

A s  a second recommendation: I believe that  a reasonable Act making a 
portion of the main Salmon River part of a Wild and Scenic River, should pro- 
ceed;  but such a n  a c t  should include built-in safeguards that  would protect 
and permit growth and expansion of a l l  indust r ies ,  including any development 
of potential  or known mineralized a reas  in  the drainage bas in .  

A s  a third recommendation: I suggest  that  no  roads ,  other than those  
now i n  ex i s tence  be  buil t  along the  main Salmon, nor erosion be permitted 
adjacent  t o  the main river by any activi ty.  

A s  a fourth recommendation: I strongly sugges t  that  the  number of people 
taking t r ips  down the Salmon River, if and when it becomes a Wild and Scenic 
River, be res t r ic ted ,  and they m t  be permitted t o  pollute the canyon or river. 



TABLE VI 

Some indications of Idaho's  indust r ia l  economic 
pos i t ion  

(Source: Idaho State Department of Commerce and 
Development, May 1970, Idaho Business  Indicators 
P.  8) 

Production and Trade Units 

Electricity produced 
Gasol ine  sold  
Construction major c i t i e s  
Passenger  c a r  s a l e s  (new) 
Trucks sold (new) 

Mining* 

Lead 
Zinc 
Silver 

Million KWH' s 
Gal lons  000 ' s  
$ 000 ' s  
Number 
Number 

Short tons  (2000 lbs  .) 
Short tons 
Thousand Troy 02s. 
(1112 lb . )  

Finance (At end of period) Mill ions of dol lars  

Loans 
Investments 
Demand depos i t s  
Time depos i t s  

Retail 

State to ta l  reported $0OO1s 

Aqriculture 

Total c a s h  receipts  $ 0 0 0 ' ~  

Year 
1969 

* See Table I-B for other mineral data  and va lues .  Note a l s o ,  lumbering 
and other indust r ies  a r e  not included i n  th i s  table above.  



A s  a fifth recommendation: I suggest  that a competent, scientifically 
trained committee, or committees, continue to  examine current State and 
Federal l aws ,  pertaining not only to  mining, but to other industrial activi- 
t i e s  that may be conducted in the Salmon River basin  a rea .  The situation 
should be studied, reviewed, and if necessary,  revisions of all  laws consid- 
ered,  pertaining t o  environmental contamination. I especially recommend 
that  State and/or Federal Agencies make provisions for adequate,  unbiased 
enforcement of any and a l l  such laws.  In the area of mining, the proper 
staking of claims and required assessment  work c lauses  should be enforced. 

A s  a sixth recommendation: I suggest  that a l l  State and Federal Agencies 
concerned with our c i t izen 's  welfare and standards of living; a s  well a s  
their legal rights under a l l  constitutional law; be protected by farsighted, 
watchful programs looking to  future mineral needs,  and the right to  explora- 
tion and development of strategic and industrial minerals. 

This report, in a s ense ,  departs from the purpose of establishing a 
"Methodology Study for Designating Requirements for Wild and Scenic Rivers"; 
however, in my opinion, the Salmon River and i t s  drainage basin constitute 
a valuable and unique situation, where a complete and thorough analysis of 
mineral potential should be made. Several stretches of other r ivers,  being 
suggested for Wild and Scenic s t a tu s ,  will not require more than a brief study 
of mineral economic potential. Because of the nature of the rocks and terrain 
within their drainage basins or adjacent to their main channels ,  mineral poten- 
t ial  i s  small. 

In the long-term view, this  discussion of the Salmon River and minerals 
within i ts  drainage basin ,  in relation to possible inclusion of the Salmon River 
under the Wild and Scenic Rivers Acts, points out the need for stepping-up our 
programs for mineral exploration by using our bes t  known, modern means of 
mineral exploration and development. We must recognize that  much work has  
t o  be done before cri t ical  si tuations come up. Any impending shortages of 
strategic minerals must be recognized ear ly ,  particularly relative to  minerals 
that  occur in Public Land a reas .  I t  requires from two t o  seven years ,  depending 
upon the si tuation,  t o  put a mining operation into production. Just knowing 
where potentially valuable and important economic minerals may be located is 
not enough. Furthermore, we must keep in mind that  l e s s  than one-percent of 
the area of our State is or will be affected by mining s i t e s  of importance. 

If our very freedom i s  endangered by any important mineral shortage,  then 
for survival, there must be complete collaboration and an  end to bickering 
among people of the mining, agricultural, lumbering, power, environmental, 
ecological and preservation groups. There i s  need for cooperation between 
State and Federal governments and knowledgeable sc ien t i s t s  representing al l  
facets of the mineral problems we will encounter. 

The Daily Idahonian, of Moscow, Idaho recently summarized some of the 
comments made by Dr. Duncan Pattern, an Arizona State University assoc ia te  
professor of Botany (1970, v .  77, no. 2 05) . As a consultant to the National 
Public Land Review Commission, he commented strongly against  open pit mining 
and was quoted a s  saying that  " . . .mining companies have for years considered 
the environment something to  utilize and in many c a s e s  to spoil.  . . " . Dr. 
Pattern's statement was  unfair to many mining companies operating today, and his 
statement was too general ,  i f  reported correctly. However, even Dr. Pattern 



after  making h i s  s ta tements  about the ca r e l e s snes s  of mining companies 
s ta ted  strongly in h i s  conclusions that  the emphasis  should be  placed on 
solving problems, a s  many of u s  bel ieve .  There i s  no need for destroying 
our mining industry,  but a s  he indicated,  s i nce  mining and mining products 
are necessa ry  for soc ie ty  and our welfare,  the obvious solution of banning 
mininq is not v iable .  Meaning that  our l i ve s  depend upon th is  industry.  

Finally,  I would l ike t o  quote a recent  report from Western Mining News , 
1970 Mining hi- l ights,  1. 2 no .  28, p. 6: 

-1 

'Mineral  exploration and development should have a preference 
over some or a l l  other u se s  on much of our Public Lands , '  the 
Public Land Law Review Commission sa id  in i t s  f ive-year,  
$7 million s tudy of public land l aws .  The Commission sa id  
the availabil i ty of minerals is a subs tan t ia l  element in the 
American standard of living and our survival  a s  a leading 
nation depends upon our mineral suppl ies  . 
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Figure 3 Antimony and Tungsten 
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Figure 4 

Bar i te ,  Fluorspar, and Clay 
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Figure  5 Carbonate Rock 
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Figure 6 

Cobalt,  Copper a d  Xolybdenum 
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Figure 7 

Garnet Placers and Mercury 

MERCURY 
1 5  

- a O N N E R ' I  

1 i*ndcy,n!G-r>, ! e 0 
1. .. . . ..f 2-i- Production more than 
1 P..dU7.,ll. ... Minor production 

Lac. ..? 4 

48' 1; :. . :-. 4j i 15,000 f lasks  
i' 

I C; 

- I cs - i  \ Q1 Q 
Occurrence 0eposi.tion o f  mercury 

sulfide from hot spring 

I . - \ 
GARNET PLACERS -- 

I. B E N C W l n  I - Q'% \ 
\ Garnet produced as main product 

47' 
I.:-- - y -m . . .  . .  . - A  



Figure 8 Gemstones 
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Modified from IBMG Special Report No. 1 ,  1964 



F i g u r e 9  Gold 
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Modi f ied from IBMC Special  Report No. 1, 1964 



Figure 10 Iron Ore 

- Salmon River Drainage 
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similar iron deposits 
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Iron deposit 

Modified from 
IBMG Special Report No. 1 
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Figure U. ,Peat and Phosphate Rock 
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F iqure J2, Silica 

Potential 
Significant unevalua ted 

Type of deposit  potential or  small 

Sand and sandstone A A 

Quartzite 0 

Quartz veins and 
quartz-core pegmatites 

the Idaho  Group 

Areas underlain by Precambrian 
Belt Supergroup 

Outcrop of Paleozoic quartzites 
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Modi f ied from I B M G  Special Report No. 1 ,  1964 



Figure 13 

I Silver, Lead,ond Zinc 
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Figure  I/+- 

Titanium, Zirconium, and Hafniun, 

Niobium-Tantalum, and Thorium and Rare Earths 
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T I T A N U ,  Z I R C O N I V H ,  AND H A F N I U M  PLACER D E P O S I T S  

A Past  p l a c e r  p roduct ion  suggests ou ts tand ing  
f u t u r e  p o t e n t i a l  

0 S i g n i f i c a n t  q u a n t i t y  and v a r i e t y  o f  m i n e r a l s  

M i n e r a l s  p resent  i n  p robab le  economic q u a n t i t i e s  

A h e v a l u a t e d ;  l o c a l l y  m i n e r a l s  modera te ly  comnon 



Figure i5 Uranium 
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