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This re?ort  has been praparad t o  furn ish  information concern. 
ing occurrences of t h e  more Fmi~,rtat of those minerals, the pr ices  
of vrfiich are s u f f i c i e n t l y  high t o  pora i t  mining them i n  in t e r io r  
Alaska. It was found convenient t o  L i m i t  it f o r  the  most part t o  
i n t e r i o r  Alaska, o r  more spec i? ica l ly  t o  t he  Yukon River watershed, 
because t h i s  region may be considered a s  a geographic and geologic 
un i t ,  with similm problem i n  mining and t r m s g o r t a t i o n  and with, 
i n  many respec ts ,  sjslilar typos of ora deposition. 

Disuussed here are occurrence8 of minerals tLat  supply t h e .  
following m t a l s :  antbnony, chromium, mrcury :  molybdenum, nickel,  
plat inan,  t i n ,  and tungsten. Also discuesed b r i e f l y  are  occur, .  
rences of a fevr non-metallic minerals, c ~ r t a i n  grades of which 
comnead high pr iccs .  They are? asbestos,  I2licn, and quartz c r y s t a l j  
Most of these  a r e  classed a s  s t r a t eg i c  d n e r a l s ,  although nearly 
a l l  of t he  important meta l l ic  minerals may be so classed i f  an 
in su f f i c i en t  supply is the  m i n  c r i t e r i o n o  

Excluded becauso pr ices  are too low t o  pern i t  g ro f i t ab l e  
mining i n  i n t e r i o r  Alaska are  occurrences of aluiuinum, magneeium, 
iron, and manganese. Alao excluded, although i n  many cases they 
could be mfned prof i t a b l y  under present conditions: are occurrences 
of copper, lead,  zixlc, and many minor m t a l s ,  To asaemble data  on 
all of these  p a t e r i a l s  would unduly delay publ icat ion of t h i s  report ,  

The deposit8 o t  each mater ial  a r e  described according t o  the 
l o c a l i t i e s  i n  which they oocur, beced ing  the descr ipt ions of the 
deposits is a b r i e f  geological discussion. Information on past pro- 
duction, p r i ce s ,  and objectionable Fmpurities is also included when 
it is  considered t o  be pert inent .  In order t o  avoid repet  it ion ,  i n ,  
formation already ava i lab le  i n  U. S, Geological Survey publications 
is as a r u l e  omitted, but referonce is made t o  the  o r ig ina l  publb., 
cation. 

This r epo r t  is  adnittedly incomplete; it; is presented a t  t h i a  
time because of t h e  urgent need f o r  increased production of minerals, 
To co l l ec t  data on al lknovm prospacts, and on those now being dis.. 
covered, would delay it indefini te ly.  Consequently, it  was c o n ,  
s idered advisable t o  present t he  information now avai lable ,  i n  the 
hope that it w i l l  be Fmmediately useful.  

Z . 
.. j A , I C , > #  
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I2 add?.t lon t.0 so tcs  cnde by t h e  v:r?:tsr l:;;-,i.:le on f3.s:r.d t.r.;.p-j 
f o r  tLo ikgcct,?len* o t  ?.I?.-P~;J s>urcei of  !.nfos.lstlon l.nc-.l~lde aosxunl. 
C ~ ? ? . O ~ : S  f rom i.11.r19~ dnd ~ . r03~:0c  t cr6 --, r.coorda of the T ~ r ~ i . l . ~ i :  ia :~,  
Assau Offl.ce at: Coi? .eg~ ,  ;ii.as!/~. ...L . ' ch i c f o : a s k  ?.on was aXso obi;a!.::ed 
from publi.cat?.on,r of: tkf; U S G e o l o ~ ~ c a l  31~zney ReT'er6ilt:e . s  made 
t o  th8 80U~c.o:s of ?-ntor.3at.j.on o b t a i x d  o!ltsl  de t.hs mpa~t.mdnt of IL<-nas 

lBserlr?.ng of  pei - ; i .a i  f i h a ~ a  uir: J. 3 Mort!.e, Y:, ox' t h e  
AJ.aske Srailch of t h e  U S &ol13;i.cci?- 3ur.vGy. crho j.n i 9 8 i  made avail 
a b l e  62 s~np13s  of 2lac;cr c;occzr,i;rakes. ?:os.kly from t h o  Fairbank;, 
D i s t ~ l . c t ;  and a i a o  2 C :,'eL'ls and :kar.Les ?,::.iton of the  Chon.;cn:r. 
Labora%ocV? of t h e  U. S Goolo;;:.cal Survdy, ~ i h o  furni.3hed bokh .i.aborstory 
facl.1i.t !.as and ad7r.i.ce I.n ccjnncc-i-.!.~:~ xi. t h  a 3i.neraiogi c n l  s tudy  of thusa  
and o t h e r  s a 2 p l e s  XoknovrS.d?,-.3~1r~ !.s sl:;o made of the  ass!.si.~ice of 
2sk j . l  dbdorson  of  the  C o p s ~ t x n t ;  of :.:!'.nes, i n  gatherj.ng data. u.sea ne re  
and i n  d e s c r i b l n s  5.' sacalsj o f  ?lace:* cor,centrates thai: vrera .:lo.J.iect~d 
dur ing  194:i. j 

U ~ ~ R S S  othervr?.sa s t a t e d ,  a l l  r,uaatti.t.ctl.vo analyses  were r;lade by 
A. E Glona.~ . Terri.? ori.al Assayer  at, Zo:?leg~, Wsska 

I n  many r e s p e c t s  t h e  2rocedllr.e followsd I.n deve;.op~.ng base 
mtal _urosec : t s  ??ol!.o;.i t he  s a x  g e c e ~ a l  ;akt.e?n. aIt.hordgh khi.6 
p a t t a r n  !.s ?laturai.'l~r :nod?.f?.cd 'og ?.r.dirr? du.al  condi ti.ons The Rollovr 
ing r e m r k s  a r e  diren.'.r,d .mi.n!.v t o  who have hi.t.he~i-.o prospecfed 
and devaloped go3.d. lode3  

Iden*?.fi.c:at,ions and an%:l;lsc?s of ores a r e  mde !.n Torirxtor-iai 
Assay O f f i c e s  at. Co:!.ess -L?c!:o-;.aas, i..o:a. and Kctzhikan These 
sarir!.ces are ' y e p  +.a sesi.2ent.s of  Alas;:a and noai.na:i chaxgeo are 
r i d e  t o  o t h a r s  ihal:rses t o  dctami .no t h e  net.al content  a s  well as 
t h e  gresanco of obicnt.! onaSle .ilzr:uri. t. ?.cs should be made soon akt.er 
t h e  di.sfio~rery o? a base aetmal 2rosl)ac.t. 

After t h e  d?.scovery 1s ma5e and t h e  prospsct  has been opened so  
that. ass i n  glace m y  be observed.  t h e  prospector may requssk an exam 
inat.!.on by a Temi. tor i .a l  iM.nj.ng i n g i n e e r  f o r  t h e  purpose of de-harmxnirig 
i f  a d d i . t l o m 1  denelopmank is v r o r k h t i ~ l e .  2enclopment should be  ca r r i ad  
out: w i t h  t h e  idea  i n  mind of mki.ng a n  e s t i m t e .  as soon a s  p o s s i b l e ,  '. 

of t h e  a p p r o x i m t e  extent  and tonor  of t h e  o r e  



Sj.nct3 in add?.ti.on t o  m?.ni.ng t h e  o r e ,  7.i: 1.3 zecfissmy t o  fj,nd a 
purchaser f o r  i.* !.t: i.s gel?er.ai.!.y cd~?.sab:i-,? Lo ~ u b ~ ~ . t .  a sui.kab1e 
sami~le t o  a smel te r  hand]-?.PC t k s ?  i:l:s& of o r e ,  t o  dei-.erxli.ne !'.f it, 
conta ins  objec.t i .omble !.n:::l.r..i.?:? OP ?.s othoriwi .~;  undes j .~ab le .  ~h.i.s 
procedure j.nnoL~es co'm.asponaecr.e ,:,?.bh sa$:i.S.olgs ox. other  buyers of 
ore and i.s o f t e n  n e c e s s w y  whe%bo? t h e  c-:zar p 1 . a ~  +o aej.3. t.he p~osgec:. 
o r  develop i t  h j m s e i f .  

I n  son8 cases  : u s u a l l y  a f t  ex- >r;e?.-rn?.na?:.v prospect  !.ng 5.9 con 
gleted:. varl.ous agenc1.as ot: t h e  Federal. Goner;msnk 311dn as t h e  
Bureau of Mine8, t h e  Gaoiog?.ca..i. Suvrey:  a?: t h e  Rei?onskruat.~.on Finance 
Corporakion: my extend a?.d ?.n nz;?z.oi~s vay? 1.n ds>~el.o,pi.ng d e p 0 s j . t ~  of 
s t r a t e g i c  m!.neral.q. I:: add?.t.ion, t h e  K:i3t:a.i.s Raaerrre Company, a sub. 
sj.d.i.my of t h e  RFC, vr?' . l l .  guar-an+.ee pr-i.oes of certa1.n o res  L . C 
lhheny: of Fajxbanks i.s the RZC supevl.s:.ng en&?.near f o r  Alaska.  

A s  a consequence of r e c o ~ d .  hi.& p~!.oe5: ar.t!.ve expXo!'.tat.ion of 
Alaskan an*.hony deposi.ts began i.n 1.914 IE 1915, a *o.kal of m3 
tons of ore  averagiw abolri. 58 .?ex- cent. an*?aony was ahi,ppedJ- and pro. 
duction between 1.916 and 191.8 mouni-.ed t o  2492 .?om2 praL? t loa j jy  all 
from the  Fa.i.rbanks d?.st:rj.~.'k Shi.pman~~s (?ease8 a$ the and of t h e  war, 
although sgorad.i.c developmen* vork coni:!.nl!.ea for  seirera.1. yeaxe i n  the  
Fairbanks end Kanti.shna d?.s*r?.c.i.~ I n  193': psodu.c*i.on was s t a r t e d  
from a ltxege sfi.bn!'.fe depos?.i: on St.azpede Crrsek l.n t h e  Kani:!.shna 
d i s t r i c t . ,  Except for a per?.od duri.ng 294.7. opel-a+!.ona a t  f.h.i.6 depos?.t 
have been c a r r i e d  on con*~.nuol~slv In t.he spr-?.ng of 1968 a car load 
of high..grade o r e  was shipped f r o n  another dep0a.i: !.n +he Kan+.?.shna 
d i s t r i c f ,  on S l a t e  Creek. As far as i.s knovm, no o ther  shi.pment.8 have 
been nade,, although sm11 amov_ults of st!.bnite have been mi.ned and 
s tacked at a number of operat? .om.  

l ~ r o o k s , .  l d t ~ e d  H,. , The Alaska. 1Li.n.r.ng Ind~l.str?,y i n  19:i6::: U S Geoi 
sWey ~ u l x . ,  662:. 1916, p 2n 



Ore --ices and Tenor 

Pure st;l.bni.te oon+iaj.na ?i 4 2er cent: ent.;.zo~ly: bu* 60 65 per 
cen t  ore  5,s consi.dered t o  be mcsuaJ..l.y high. ,grade O r d i . n ~ i l y , ~  
smel te r s  do nof accept o res  !??'.th an  antimony content. of l e s s  t h a n  
50 per ten*, but r e c e n t l y  t h e  xi.r~iauu has been placed at. 40 p e r  cen t  
because of t h e  e x h a o r d i n a r y  d e m d  f o r  o m .  3ecs~1se o f  high c o s t s  
i n  i n t e r i o r  Alaska: ho~veoer? i t  would as a r u l e  pay t o  concenhrate 
1ow.grade o r e s  t o  at least:  50 per- cent; before sh.i.pping.. 

W i n g  1941, t h e  pri.ce of 50 per cent: ore  advanced from about 
$ la50  t o  $1,80 per 20. .po*md unit f o r  contained ankhony ,  and from 
about. $1.,93 t o  $2,20 f o r  65 par cen t  ore.  Pzinas on Apr'1.1 2; 1942, 
ranged from $2-10 per u n i t  f o r  50 per cent  o r e  t o  $2. 35 f o r  65 per 
cant: o re ,  The p r i c e  per  t o n  on April 2 was thore fore .  $I05 f o r  50 
por cent ore and $152. 75 f o r  55 por cent ore  .l Those p r r c e s  are f o r  
ca r load  l o t s . ,  Deducted f r o n  t he  quoted p r i c e  a re  shipping and smelt  
ing charges,  a s  well a s  p o n a i t i e s , .  

Object ionable  Imgurities 

0b.jectionabLe jmpurj.t.9es i n  an t  deny ore  vmy wLth d i f f e r e n t  
smei te r s  and with d i f f e r e n t  p ro jec ted  uses  f o r  t h e  ankmonv As a 
r u l e  it: is necessary t o  subn i t  a sanple  of the  ore  t o  a smel ter  be . .  
f o r e  i ts  sui . tabi l j . ty  can be determined, 

At t h e  Laredo, Texas,  smelher o f  t h e  Texas Ifi.n;.ng and Smi t ing  
Company t h e  maxhum combined impurity to le rance  sf 8xsenJ.c. copper : 
l ead ,  and z inc  is  0-04 p e r  c e n t ,  t h a t  Is, a gena%ty is chaxged aga ins t  
o r e s  conta ining more t h a n  0 . 0 4  per cent. of these  me'iia1.s combined I n  
add.i.tion, ores  con ta in ing  over 0 . 0 1  pep cent se1en j .u  a r e  not a c c e p t , .  
able . .& At o t h e r  smel te r s  t h e r e  a r e  .no pona1 t j . s~  f o r  l e a d ,  o r  zinc, 
and t h e  presence of selenium is not  1.i.sted a s  ob,iccl,.onable,. 

Most of t h e  highs3grade o r e s  i n  i n t e r i o r  Alaska c o n t a m  r e l a t j . v e . ,  
ly small amounts of m e t a l l i c  impu. j . t ies  and wouid t h e r e f o r e  meet most 
requirements .  As far as is known, no custorn smel ters  are a t  p resen t  
a b l e  t o  recover  gold  o r  s i l v e r  conta ined i n  st:i.bni.l;e o r e .  However. 
s i n c e  few of t h e  hkgh,-grade st.Bbnlta o res  i n  Alaska con ta in  much gold .  
t h i s  loss is unimportant..  

l ~ ,  & M.. J, , Metal and f i n e r a 1  Markets,  

2From a l e t t e r  dated October 28, 1941, t o  L. C .  Tbheny, RFC Super 
vising Engineer,  Fairbanks,  Alaska. 



::odes of Occurrence 

S t i b n i t e  is t h e  on ly  econo;?,!.cally iinportant antimony mineral  
found i n  Alaska., It is  found i n  quartz lodes i n  n e a r l y  a l l  of t h e  
gold mining d i s t r i c t s  of ~ n t e r i o r  Alaska: where i t  occurs e i t h e r  as 
t h e  chief  o re  mineral  o r  i n  minor mounts  wlth o ther  s u l f i d e  miner- 
als a d  wi th  gold, Only those  depos i t s  i n  which. s t i b n i t e  is  t h e  
chief o re  mineral  w i l l  be discussed h e r e .  Their  d i s t r i b u t i a n  i n  
Alaska is shown i n  Fig ,  1. 

S t i b n i t e  u s u a l l y  occuxs ej.ther i n  simple f i s s u r e  v e i m  o r  i n  
shear  zones, dependin& on whether t h e  country rock i s  hard o r  s o f t .  
There is no line of d e w c a t i o n  between the  two types ;  one may grade 
i n t o  t h e  other ,  The h igher  grade ore !.s comonly found i n  bunches, 
l e n s e s ,  o r  kidneys wi%h.i.n a zone of s t i b n i t e  and quar tz  gangue, The 
country rock may be s e d a m n t a r y ,  igneous, o r  metamorphic, 

Deposits  i n  which st!.bn!.te 1s t h e  ch!.ef ore  mineral  have been 
a s  a r u l e  formed a t  nodera te ly  low temperatures, A s  f a r  a s  is known, 
t h e  g r e a t e s t  depth a t  which high g rade  s t i b n i t e  has been found i n  
i n t e r i o r  Alaska is 500 f e e t  This is believed t o  be merely because 
no deep mining has  been done, I t :  probably occurs a t  much g r e a t e r  
depths. Deposits i n  whj.ch st j.bnl.te is assocj.ated w i t h  c innabar ,  and 
whiah a r e  mined c h i e f l y  fop t h e  l a t t e r  mineral, are be l ieved  t o  have 
been formed a t  r e l a t i ~ e l y  shallow deptha. They o r d i n a r i l y  have a 
Brnaller v e r t i c a l  range than st.;.bni.te deposi ts  proper,  al though t h e y  
may grade i n t o  t r u e  s t i b n i t e  depos i t s  at. depth, 

Although s t i b n i t e  and gold  a r e  a i o s e l y  a s s o c i a t e d  i n  many de.. 
p o s i t s ,  most of t h e  h igh  ,grade o r e s  exami.ned by t h e  w r i t e r  conta ined 
r e l a t i v e l y  l i t t l e  gold ,  s i l v e r  ox. m e t a l l i c  minerals  o the r  t h a n  s t i b -  
n i t e .  In many cases  t h e  n e a r l y  pure s t i b n i t e  occurs i n  l e n s e s  o r  
shoots ,  i n  f i s s u r e s  o r  zones t h a t  a l s o  conta in  gold , ,quar tz  ve ins ;  i n  
t h e s e  t h e  s t i b n i t e  i s  u s u a l l y  l a t e r  than  the  main gold  depos i t ion ,  
al though it is p o s s i b l y  from t h e  same igneous source,  The occurrence 
of e t i b n i t e  l enees  a longside  gold.abearing veins  merely i n d i c a t e s  t h a t  
t h e  same f i s s u r e s  o r  zones of wealmess i n  t h e  country  rock were favor- 
a b l e  l o c i  of o r e  depos i t ion  dur ing at l e a s t  two d i f f e r e n t  periods.  

According t o  t h e  observa t ions  of Elrooksl, ho~vever, most of t h e  
antimony o r e s  c o n t a i n  more o r  i e s s  gold ,  a s  w e l l  as galena and p y r i t e ,  
Nhether o r  not  these  o r e s  r e p r e s e n t  a d i s t i n c t  type of m i n e r a l i z a t i o n  
i e  not known t o  t h e  w r i t e r -  It i s  probable t h a t  t h e y  are merely 
mineralogical  v a r i a t i o n s  and t h a t  nunerous gradat ions  e x i s t  between . 
t h e  near ly  pure a t i b n i t e  o r e s  and those  conta ining s u l f i d e s  and gold  
i n  a d d i t i o n  t o  s t i b n i t e ,  

l&ooks, Alfred H n l  Antimony I%posSts of Alaska: U. So Geol, Survey 
Bull. 649, 1916, p. 11, 
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Most of the antinony deposi ts  of Alaska are more or l e s s  
c lose ly  assoc!.ated vdth g r a n i t i c  rocks. such as aonzonite and quartz  
d i o r i t e l ,  In  the ~ a l r b a n k s ~ ,  Kantishna and zdjacent d i s t r i c t s ,  
these  rocks were intruded pr inc ipa l ly  during the Mesozoic, whereas 
i n  the  Kuskokwim and the  lorrer Yukon regions they were intruded dur- 
in@, t he  Ter t ia ry  period3., 

Oxidation products of s t  i b n i t e  include the s o f t ,  pale yellow 
oxides, cervant i te  and st ib i con i t e ,  which a r e  not r ead i ly  inter- ,  
dis t inguishable,  and the  br ight  r e d  sulfoxide, k e r n s i t e . ,  In some 
deposi ts  these a ine ra l s  f o m  encrustat ions an inch or  more t h i c k  on 
exposed pa r t s  and i n  cracks i n  the  ore, ,  but ordinar i ly  there has been 
l i t t l e  weathering, espec ia l ly  ~ ihe re  the ground is  permanently frozen. 

Fairbanks Dis t r ic t :  

S t i b n i t e  depos5.t~ i n  t he  Fairbanks DFstri.ct occur i n  two well. 
defined zones. The f !..rst zoce, bare ly  a mile wide: runs about 
No 700 Ec from Treasure Creek t o  laxer Fali,.rbanks Creek, a d is tance  
of 20 miles (Fig. 2 ) .  It: is general ly  p a r a l l e l  t o  the  s t r i k e  of the  
sch i s t  country rock and a l so  t o  t he  lorig ax is  of the quar*z d i o r i t e  
i n t rus ion  t h a t  runs southeast from PedPo Dome. l ? ~ r o u s  1j.ght. 
colored dikes,  aligned roughly p a r a l l e l  t o  the  s t r i k e  of t he  s c h i s t ,  
are a l s o  found in this zone4. 

The second zone i n  vrhj.ch s t i b n i t e  lodes have been found is i n  
the  P s t e r  Dome area (Fig 2) Hore the  r;Linexal!.zed area is roughly 
c i r c u l a r  and is about 6 miles across  Ody a flew ~ 8 n j . t j . c  rocks 
outcrop i n  t h i s  area.  Their alj.gnmenf: I.s north 'GO northeast ,  follow-. 
ing structural.  zones i n  the  s c h i s t  

l ~ r o o k s ,  Alfred H. op. cj.t - , p .  9 

%fartie: Ji B.  Jr. , The Yukon nTanana Region: Uc S. Geol. Survey 
B u U o  872, 1937, ppa 241n.242. 

%fartie, J, Bd Jr; :, and Harrington, G' LC, Kdneral Resources of t h e  
Ruby-Xuskokwb Region: Uc S. Geol, Survey Bull,. 642, 1915, pp. 262,263. 

4 ~ .  Geol.\ Survey Bull.. ti49..BE 1933, P la te  3: Geological map of 
Fairbanks Iliatrick .. 



Both zones ape nxch =ore importank fsr t h e j r  gold than f o r  
t h e i r  s t i b n i t e  xinerali .zetj .on.  ::=erous gold .quar tz  ve ins  a r e  found 
i n  t h e n  a d  s o m  of the  r i c h e s t  p lace rs  in t h e  Fairbanks D i s t r i c t  a r e  
i n  thesa  zones o r  adjacent ko t h e z .  

Betvreen the  f ~ r o  zones j.s a t h i r d  ~ i ~ e r e l . i . z e d  zone o r  a r e a  t h a t  
includes  t h e  vo j leys  of Tedro, Gihiore,  3zgj.neer and Goldstream 
creeks  I\Jo s t x b n i t e  dep0s.i .r~ are  knovn t o  occur i n  t h i s  a r e a ,  t h e  
minera l i za t ion  appears t o  be of a d i s t i n c t  and higher  temperature 
type that. has  produced gold,  scnee1.i.t.e a d  snall amounts of c a s s i t e r . .  
t AZthoug!~ a number of r.i.ch i d  extensive p l a c e r s  have been de.. 
pos i t ed  i n  th2.s a r e a ,  ferv lodes  have been found Some overiappj.ng 
wi th  t h e  st.ibnj.te zone t o  t h e  nor th  i.s i.cdj.cated by t h e  occurrence of 
p3.acer schee i? . t e  and cass j . t ; e~ i . t e  !.n Clea-y Creek,. near ~lrhere s t i b n i t e  
lodes bane been found 

Stabn?.t;e depos?.i.s desnr!bed e:iserihere are only men.i.,.oned here  
u n l e s s  add.i.t-xonai j.ilr'ormki.on is ava i .L~ble  vtnj.le those  about which 
t h e r e  is no previ.oiisly gubl!.shed. icfor.mi~.i.on w.11 be descrjbed i n  some 
d e t a i l  Li.tt.7.e vrosk has bean done on t h e s e  deposf ts  s h c e  abou* 1918: 
consequen*iv, moo-i: of the o ld  vrofk?.ngs =e now i n a c s 6 s s i b l s  

I n  t h e  namow rn!.nsra:c? zed zone nor th  of Pedro Dome. t h e  most 
jxportanf occurrences described by ~ r o o k a l  me: The Scra f fo rd  proper ty  
on Treasure  Creek, t.ha G?.lmer and Frederi.c.ks propertr .es on Vault, 
Creek.. t h e  Toiovana mme on. M!.J-!.ow Creek t h e  Rhoads and Elail (now 
CLeary Hi.3.2.) m1.m on Bedrock Creek, t he   hac cham or  Btwns mine on upper 
Chathan Creek, t h e  Homes*ake o r  ?Torda:~e n i n e  a t  t h e  head of Wolf Creek, 
and t h e  Cr?.*es and Fe.idrrtan (novr Yu.) mine on Fambanks Creek- 
3xceptj.ng t h e  f!rsi; two l ? . s t e d ,  nos* of t h e s e  propert; ies have been 
worked chj.et ly f o r  gold ,  bi?t occas!.onai bunches o r  kxdneys of high-. 
grade st5.bni.t.e are found 5vj.t.h t h e  go1C.d qv.&z ne!'.cs. Also described 
a r e  s e v e r a l  go1.d q u a ~ + z  ne!.ns :~~h?.c:h car ry  m?.nor amounts of s t i b n i t e ,  

I n  t h e  Esf e r  Dome m.nera:l-!-zed zone on iy  one occurrence of i.rnbS . 
portance j.s desc r ibed  by Brooks. kh!.a i.s t h e  so . c a l l e d  St5.bnj.te h d e  . 
near  t h e  head of Ika Creek (Fi.g 2 )  Also menk?.oned are two o ther  
p rospec t s  near  t h e  head of Eva Creek: t.wo near t h e  summ.4.f of E s t e r  
Dome aad t h e  presence of antjmony ore  In t h e  b a s i n  of St, P a t r i c k s  
Creek.. S e v e r a i  g o i d  ,quartz ve!.l?s i n  whj.c.h s t i b n i t e  occurs spar ing ly  
are a l s o  l i s t e d . ,  

The G j - h e r  properky on Va~1.1.t Creek: now owned by H G .  V!.Lcoxj 
rams visj.t.ed by t h e  l v r ~ t e r  i n  1941. The workj.ngs; which included open . 

cuts :  a d i t s  a d  a s h a f t ,  had a l l  caved About two tons  of sacked 
high ,grade o r e  was sfacked on $he s u f a c e  and some Lower grade s t i b n i t e  



Fig. 2. - l&p showing antimony occurrenaes in tbe Fairbanks district. - - 
1. 



was observed on two waste dumps. Lkst of the high-grade ore was 
r e l a t i v e l y  f i n e  grained* The ore  was considerably oxidized; yellow 
encrustat5ons covered some of it t o  depths of an inch o r  more. 

Samples of the sacked ore contained from 38 t o  42 per cent 
antimony and an average of 0-75 omces  of gold per ton, Picked 
sampies from the dumps contained f ron  25 t o  28 per cent antlmony and 
from 0 2 t o  0 '74 ounces of gold ?er ton.. The s i l v e r  content was 
r e l a t i v e l y  low and varied betvreec a t r a c e  and 1.96 ounces per ton, 
Only t r a c e s  of arsenic and lead were found. Noteworthy is  the  high 
gold content of t h i s  ore;  i n  addi t ion  it i s  more massive than most of 
the  high.,grade antimony ore i n  t he  Fairbanks Di s t r i c t ,  

Some la rge  lenses of s t i b n i t e  have been found with the  gold,. 
quartz vexn i n  the 300 mine, near the head of Dome Creek. Several  
la rge  specimens containing over 60 per cent antimony were given t o  t h e  
wr i t e r  by Otto Ge~.st  of College, Aiaska. The c rys t a l s  are  curved and 
bladed! some of them are severa l  inches longL High-@ad% s t i b n i t e  was 
a l s o  found on the d u p  of the old Lmkovich mine, a t  the head o f '  
Spruce Creek, about a mile oorthwest of the Soo mine. 

Ej.gh,.erade s t i b n i t e  is found i n  the IblcCarty gold nine a t  the  
head of F a i r b W s  Creek.. As i n  o ther  mines i n  t h i s  mineralized zone, 
t h e  stj.bn!.te occurs i n  separate lenses  o r  bunches tha t  a r e  d e f i n i t e l y  
l a t e r  than  the  gold mineralization, A sample taken from a la rge  l ens  
on t h e  235 foot  l e v e l  contained 60-66 per  cent antimony end t r aces  of  
8.rsen.i.c. lead, and gold, The gold vein here is  made up of coarsely 
c r y s t a l l i n e  quartz containing f r e e  gold and d l  amounts of jamesonite, 
s t ibnAte,  arsenopyrite,  and s p h a l e r i t e l  

Farther  down Fairbanks Creek on the H i  Yu property (formerly 
Cr i t e s  and Feldnan) about a quarter  n i l e  northvrest from the  mine po r t a l ,  
a s t i b n i f e  vein was uncovered i n  the  f a l l  of 1941. Thia occurrence 
is belj.eved t o  have been o r ig ina l ly  discovered during the l a s t  war; 
but no developlllent work om8 done and its loca t ion  was forgotten, ?here 
exposed i n  the  bottom of a small prospect p i t  the vein is  about 20 .' 
inches wide and is composed of coarsely c rys t a l l i ne ,  bladed s t i b n i t e  
an$ a small amount of f ine-.grained v i t reous  quartz. A t h i n  encrus ta t ion  
of yellow oxides covers t he  exposed surfacese Analyses of t h i s  ore  
ahow an antimony content of f r o n  about 60 t o  66 per cent ,  t races  of 
a rsen ia  and lead, and no copper or  selenium. The gold and s i l v e r  con.. 
t e n t s  were 0..01 and 1 , O O  ounces per ton, respectively. 

p lacer  s t i b n i t e  has been found i n  severa l  streams i n  the  mineral.. . 

i zed  zone north of Pedro Dom. Since the  mineral is  readi ly  disintes. 
grated it would not ord inar i ly  be found far from its bedrock source, 
On Cleary Creek, placer s t i b n i t e  has been found as far downstream as 
No .... 2 above Discovery, bench claim, nore than a mile below t h e  nearest  
known bedrock occurrence, Near t he  mouth of Chatham Creek, .Ot to  Gelst ,  

l~oesting, H. Ro, The McCarty Mine, 1941. Unpublished report on f i l e  
a t  t h e  T e r r i t o r i a l  Dept;. of U r n s ,  Juneau. 
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of College found a large piece of f a i r l y  hi&-grade ore which consist:: 
of both coarse and f i n e  grainad c t fbn i t s .  TSia spechen  m e  a lso  over 
a mile below t h e  nearest hovm beL-ock occurrence on Chatbam Creek. 

Other placor  occurrences azz a t  a ct;rt)ar of l o c a l i t i e e  on Fair- 
banks Creek Prom claim 110. 6 cSosa Diecovory, dotvnstresm t o  cear the 
nouth o f  Deep Creek. On 10 ebove lliseovery, Fich Creek, a piece of 
fine-grained s t i b n i t e  was found containing a snaU gold nugget about 
one-sixteenth inoh i n  diameter. The b s b o c k  sources of these placer 
ocourrences a r e  probably mostly on the  north s i d e  of Fairbanks Creek, 
where the re  a r e  hovm t o  be a n u b o r  of s t i b n i t e  lodea. 

Placer  c a s s i t e r i t e  and schec l i te  aze a l so  found with the  s t i b n i t e  
on Cleary, Fairbenks, and Fish creaks,  thereby indicating an overlapping 
of the zone of s t i b c i t e  n inere l izs t ion  ri i th t he  area of  higher terapera- 
t u re  mineral izat ion t o  the south. 

I n  t he  Es te r  Doma area occurrences of s t i b n i t e  are l e s s  numerous 
than i n  t he  zone north of Pedro Dam. Aside from those l i s t e d  on page 
8, only n few m r e  occurrences are kno:~ .  One is i n  the  Ryan Lode near 
tha head of S t .  Pa t r icks  Creek, ~:hhere lenses of s t i b n i t e  have been 
found; another is i n  a vein nezr the eouth end of t he  McDonald b d e  
Claim, c lose  t o  a limestone-anlite contact.  A t h i r d  oocurrence is on 
the  s t eep  aouth s lope of Happy Creek va l l ey  about hal f  a mile west of 
the road. In 1940, Gus Krutsch end Roao Cosgrove found here a number 
of pieces of s t i b n i t e  f l o a t ,  sons of them 2 f e e t  aaross.  The ore 
vraa of t he  coarse,  bladod variety,  with an an t lmny  oontent of about 
62 per  cent .  Several  prospect trenches rvere bulldozed and the f l o a t  
was t raced  u p h i l l  several  hundred f e e t ,  but i t 8  bedrook source was 
not discovered. 

Bonnirield and 'i700d River Dis t r ic t s :  

Several  previously unreported occurrences of s t i b n i t e  were seen 
by the  m i t e r  during a f i e l d  t r i p  made i n  1941 a ong the  north s ide  
of t he  Alaska Renge, between Xi.  Earns and Fer . P i t h  one exception 
l i t t l e  work h e  been done on thein. 

d 
A large amount of high-oade s t i b n i t e  f l o a t  was found at an 

a l t i t u d e  of  about 5,000 f e e t ,  near the head o f  ISansas Creek, t r i b u t a r y  
t o  Wood River. Although the  vein is  covored by t a l u s ,  according t o  
t he  amount of f l o a t  it is about 5 feo t  wide and appears t o  s t r i k e  
northeaat.  The ore cons is t s  mainly of s t i b n i t e  with a smell content 
of lead  and z inc ,  but no gold o r  s i l v e r .  The country rock is dark 
qua r t z i t e  s c h i s t ,  zuch of which is iron-stained. Nunemus small in- 
t ru s ions  of g ran i t e  were found nearby. Because of its remote locat ion 
it is doubtful i f  t h i a  occurrence of antimony oould be suocesstul ly  
worked. 

1~. 3. Geol. Survey Bull .  907, 1940, P l a t e  3: Geologio map of the  
Bonnifield region. 



ht imony .prospec t s  have been r e s o r t e d  i n  the  v i c i n i t y  of Ca l i fo r  
n i a  Creek. Several  a r e  on L?artin and Eagle creeks ,  snail t r i b u t a r i e s  
t o  LicAdams Creek, winich i n  t u r n  rims i ~ t o  Ca l i fo rn ia  Creek* Apparent.  
l y  no a o r k  has  been done on t ~ e m ,  O n  Carj.'oou Creek; which runs  i n t o  
C a l i f o r a i a  Creek s e v e r a l  a i l e s  belovr hlciidans Creek,, is  a l a r g e  stibnl*i:i 
vein  t h a t  has  been staked sovera l  t i n e s ,  but  hes been l i t t l e  developefi- 
It is at  present; owned by Valent ine  Diebold of Ferryi  

On upper Cody Creek, about 6 n i l e s  nor theast  of  Fer ry ,  is a s t i b .  
n i t e  prospect  omed by A l j e r t  Berlor7 and Joscph Koska of Ferry .  The 
ore  occurs i n  smal l ,  d iscont inuous  bunches i n  black,  s l a t y  s c h i s t  t h a t  
forms a a l l  c l i f f  on tho  n o r t h  s ide  o f  Cody Crsek, Only a few f e e t  
back f r o 3  t h e  face  of t h e  c l i f f  i t  i s .  cut  o f f  by a l a r g e  f a u l t  t h a t  
extends s e v e r a l  ui.les tovmrd tile hezd of Eva Creek. 

Three tunne l s ,  one 90 f e e t  iong: were d r iven  i n t o  t h e  c l i f f ,  
but  no s o l i d  o r e  vras found a f t e r  t h e  f a u l t  zone was reached. L ~ o u t  
tvro t o n s  of h igh grade s t i b n ~ . t e  was mined end sacked during t h e  
prospact ing A sample conta ined 47 per  cent antimony and t r a c e s  of 
go ld ;  s ~ l v e r ;  arsenj.c and l ead .  It is  un l ike ly  t h a t  any worthwhile 
munts  of ore r e m i n  underground: 

A s t i b n i t o  lode has been repor ted  on Rex Creek, about 2 milea  
nor theas t  of t h e  Cody Creek prospect ;  and two o thers  on Lignite 
Creek: t r ~ b u t a r y  t o  the  Nenana Rives No information is a v a i l a b l e  
a s  t o  t h e i r  exact  loca t ions .  

Farther down t h e  Alaska Ra i l road ,  about 5 railes sou th  of 
Colorado, i s  an antimay lode desc r ibed  by cappsl.. This d e p o s i t ,  on 
Antimony Creek, was prospected a number of years  ago by a t u n n e l  s a i d  
t o  be 100 f e e t  long.  Sanples f'ron t h e  dump contamed 30 t o  40 p e r  cex: 
antiinony.. The tunne l  is now caved, but; i s  being reopened by Hovmd 
S?=ks of L ~ v o ~ o o ~ ~  

A gold ,bearin@; s t i b n i t e  prospect  is r e s o r t e d  on Gunnysack Creek, 
about half a mile south  of t h e  Rapids Roadhouse and t h e  same d i s t a n c e  
upstream from the  road,  A t u n n e l  x a s  d r iven  the re  in  1916, The o r e  
is said t o  carry from $1,50 t o  $15 per  t o n  i n  gold and t h e  s t i b n i t e  
is apparently l o v ~ ~  .grade. 

l ~ a p p s ,  S. R t ;  ~ l i n e r a l  Resowces  of t h e  Upper Chul i tna  Region: U. S1 
Ceol, Survey Eull. 692: p p ,  229. 230: 1919. 



Tok D F s t ~ i c t  : - 
On 3oulder  C ~ e e k  t. sr&l:i. s t r e a a  t h a t  e ~ t e r s  t h e  Tok R'.vex 

about 7 a i i e s  above $he %y Tok: i s  a l ~ g e  s t i b n i t e  wein s a i d  t;o 
have been d.i scovered a'coil* i9W. It ?lzs exaninad by M o f f ~ , ~ l  i n  
1936 and by ~ o e s t j . r & 2  :.n 19+?., aZ*er sone development work had been 
done, 

limere exposed by  prospect?.ng t h e  depos3.t cons?.sts of banded 
quar tz  and st- .bnj. te kolt~ard t he  r t a l l s  a d  2 ,:?c 3 f e e t  of h5.gher 
grade ore  neaz t h e  centex The to-133. IUJ?.~?;? of t h e  nunerali.zed zone 
is  about 11 feet; I n  t h e  h igher  grade p o r t s  t h e  s t i b n i t e  j.s both  
massive and coarse ly  crys*zi:l.j.na A ccnsiderable  propori;S.on of f ine . .  
gra ined:  v i t r e o u s  quaztz  7.s a l s o  gresent . .  The antimony conten* of 
t h e  higher gxade o r e  averages abou? 20 per c e ~ t .  while that: of  t h e  ouker 
zones i s  much :less The o x  a l s o  conta3.n~ ebouT: $i 00 j.n goLd per  ton ,  
a s  we l l  as t r a c e s  of s ~ . l v e r  md az-sen?.a, but no l e a d  icl*hough t h e  
dep0si.t: i.s r e l a t i v e l y  low g & d e  where exposed, ~ i :  xs no* d j . k e l g  %has 
higher grade l e n s e s  w ? . l l  be enno3Jnt;ered, It !:.s owned b y  San Gamblin 
and George Lbrhoffer  of Fa?.rbanka 

A l a r g e  st j .bn?.te prospeci: owned by Paul G2.asgow of Fairbanks 
I 3  repor ted on upper Kechum+~ik Creek, i.ri.batary t o  t h e  L.iosqu!:;:o Fork 
i n  t h e  Fortymi.le d.i.si;ri.ct It j.s sa.i.d t o  h a ~ e  been f?.rsi: prospected 
nany years  ago. O n i y  e a l n g l e  ana.i.ys!:.s i.s a v a ~ . i a b i e .  thi.5 shows an 
a n t b o n y  content  of 31 per cen-:: 

X ~ S *  of t h e  Giasgow prosp6ck. i n  t h e  Lk.ddl.e Fork d ra inage ,  is 
anothsr  l a r g e  prospect  r e p o r t e d  by quent.3.n Harris A consi.derable 
tonnage of o r e .  conta!.n!.ng abou? 48 per  cent  an*,mon?y and about $3 50 
i n  gold per t o n ,  i s  safd ko be ?n s l g h s  here  

Although t h e s e  prosgeci-;~ a r e  remote Rromtrsnsporta*i .on,  5.t 
would be entirarcy feas?.ol.e t o  work t h e n  under $resent, cond9tions pro. 
vided a moderate konnage of fai .?lg high -grade o re  could be dsveioped. 
Shipging t h e  o r e  would nec?ess!'.tate a k r a c t o r  . s l ed  haul ko t h e  Tan-; 
from where i* could be transport.ed by r i v e r  beaks t o  Bfg DaZka and 
thence by t r u c k  t o  seaboard at; Vatdez 

l l h f f i t ;  F.  H Geology of t h e  Siana . T O ~  Dis t r icf ; :  U S Geol 
Survey Bull, 904, pp 43. 45, 1938. 

2Zoestine;: H.. R. , The Si;!.bni.te Deposit on Boulder Creek, Tok River 
D i s t r i c t  Unpublished report; on f d l e  at: the  T 3 r r i t o r j . d  Depf: of 
Mine 8 : Juneau 



13 the Goodpestar d i s t r i c t  x:izorY- occurs i n  jaoesonite? a lead 
ant?.xony su l f ide  vfhich is associated -:lth the gold~.~quartrs veins a t  t h ~  
head of Tibba Creek. Although s o ~ e  of the veins contain considerable 
janesonite, it is  doubted. if the ar t iaoay or lead could be recovered 
prof i tnb ly  unless la rge-scde  ~ c i n g  operations :rere i n i t i a t ed .  

Circle D i s t r i c t :  

StibnFL,e is comparatively rare i n  the Circle d i s t r i c t ,  A number 
of smnll piecea, the l a r e e a t  of vhich l t f~s  about two inches across ,  
were found in placer  concentrates on upper Sourdough Creek, indicat ing 
a nearby bedrock source. Occurrences of s t i b n i t e  have been reported 
i n  the Crazy Bbuntains and on the South Pork o f  S i rch  Creek, but they 
have not been confined. 

Tolovana Dis t r ic t :  

During the  l a s t  v n r r  s t i b n i t e  is said t o  have been shipped by 
parcel cost frou a w i n  on c l s i n  l o a  16 above Discovery, on Livengood 
Creek, This vein was apparently discovered while d r i f t  mining f o r  
placer gold. 

A mineralized zone containing t h i n  seama of s t i b n i t e  and t r a c e s  
of cinnabar and gold i s  exposed i n  a cut bank on t h e  north s ide of 
L i l l i a n  Creek, just across  the  highray crossing; According t o  the  
r e su l t s  of aseays, holsever, the  a e t a l l i c  n inera l  content of the zone 
is too low t o  p o d t  pro f i t ab l e  mining.. 

Plaaer s t i b n i t e  occurs on both Lliiair and Amy Creeks, and 
Idertiel  r epo r t s  that i n  1916 a vein of s t i b n i t e  was uncovered on 
zllian Creek during placer mining operationssm 

Koyukuk Region: 

The only known lode occurrence of s t i b n i t e  i n  the  Koyukuk region 
is one reported by Shorty Herbert on the John River near Hunts Fork.. : 
A sangle subnitted by Herbert from t k i s  lode contained 42 per cent - 

antimony. ~ o h r a d e r z  reports tha t  s t i b n i t e  pebbles were found i n  the 
gravel of Cold Creek, a t r i b u t a r y  t o  the Middle Fork of the K0yda.d~ 
River above %Isaman. 

lblertie,  J, 8. Jr. , Tha Gold Placers of  the  Tolovaaa D i s t r i c t  : U: S. 
Ge01, Survey Bull. 662, 1918, pp. 2708-2715 

23chrader, F. C-, U. 5 .  Geol, Survey Prof. Paper X ) ,  p. 105, 19140 



Other D i s t r i c t s :  -...--- 

I n  t h e  Kantt.shna,. and ad jacea t  d i s t r i c t s ,  t h e  anti.aony d e p o s i t s  
a r e  genera l ly  sjailar t o  those  i n  t h e  Fairbanks d i s t r i c t .  In t h e  
Innoko: Idj.t.axod: McGrath; azd S le i tmut  d i s t r i c f  s the  s t i b n i  t e  is as. .  
soci.at.ed w i t h  cinnabar and t h e  d e p o s i t s  have been mined p r i n c i p a l l y  
f o r  mercury 

Descri .~tc.ons of t h e  antimony d e p o s i t s  of these  d i s t r i c t s  a r e  
om2.tt;ed because bi . t t le  new i n f o r m t i o n  is  a v a i l a b l e ,  Most of t h e  
known d e p o e ~ t s  have been descr ibed by Brooks and o t h e r s l .  

Ore P r i c e s  and Tenor 

Ear ly  i n  1942 chrome o r e  was c-,..sted a t  about $40 a long t o n  
f o r  o r e  c o n t a ~ n i n g  48 per cent  chronic  oxide: de l ive red  a t  A t l a n t i c  
c o a s t  p o r t s .  I n  Elarch 1942, t h e  K e t a l s  Reserve Company, an RFC sub.. 
s.i.d.iary, announced t h a t  t ruck load  l o t s  of chrome ore  would be purchased 
at depots  !.n nor thern C a l i f o r n i a  aad Oregon, The s t a t e d  base p r i c e  f o r  
h i &  .grade ore  conta ining 45 per  cent  Cr2Og rms $40.50 a long t o n ,  wi th  
an kncrease of $0 90 per  t o n  f o r  each 1 per cent  Cr203 i n  excess  o f  
45 per  cent  Specif  !.cations c a l l e d  f o r  maximum contents  of s i l i c a ,  
phosphorus and s u l f ' u ;  of 11: 0 2 a d  0 ,5  per  c e n t ,  r e spec t ive ly ,  and 
a minimum chrona. , i r o n  r a t i o  of 2,5 t o  1, 

Pilodes of Occurrence 

Chrow.te i.s the  only o r e  in ineral  of chromium, Deposits  of 
chroni.te n e a r l y  always occur a s  segrega t ions  i n  bas ic ,  genera l ly  
dark ,colored !.gneous rocks  such a s  p e r i d o t i t e ,  dun i te ,  o r  se rpen t ine ;  
and i n  p l a c e r s  derived from these  rocks.  The mineral  is  hard and 
chemical ly  s t a b l e ,  consequently it seldom shows weathering e f f e c t s  
and o f t e n  s tands  out i n  r e l i e f  from t h e  enclosing rock, 

Mert ie .  J B . Jr , LIineral Eeposit  s of t h e  Ruby-Kuskokwim Region: 
U S -01, Survey B u l l  864. SC, 1936, pp. 225, 228.. 

Capps, 9.. R , Geology of t h e  Alaska Ra i l road  Region: U, 3. Geol. 
Survey Bull.. 907; 1940, pp.  179, 183, 187, 188, 191n 



Duni.tes and reAa?#ed rocks are cozposed ch.i.ef lg of o l i v i n e ,  
:.ifi.i.ch has a h i g h  mgnesium coriteni:. Sox1 f rom t h e s e  rocks  is not 
favorable  t o  p l a n t  groivi.h hence t!ley rag o f t e n  be recognized at a 
d i s tance  by thej.x barsen appearace 

Since the pr-?.r;es of ch-om?.r6 are oo?.-qar.atlvely low, only l a rge  
and high .grade d e p 0 s j . t ~  of t h i s  n!.neral couid be success fu l ly  ex 
ploi.ted i.n S.nter!.or: Alaska Xone has been found so fm: ali..hough it 
should be pointed oui. t h z ' ~  20 spee?.al  s e m a h  hes  been made, 

Salcha D i s t r i c t :  --..----*-. 
Chronl.te has  been founa 7.n t-GO iarge a r e a s  of basxc rocks 

nor theast  of t h e  SpL?.%s of t h e  Salcha Ri.vex. '. These deposxts a r e  
of t h e  disseminated type.  vrinere gra7.m and small crys ta l  aggregates 
a r e  d!'.stx?.but.ed rather-  un~.Eox;nLy f !xcoughoui; t h e  rock Found i n  a few 
p laces  were small segrega*~.ons of h~.gh. g a d e  c h r o n ~ t e  a foot. o r  so 
t h i c k  and a few f e e t  long,  but: f o r  t h e  aosi: papt t h e  cbon? te  ooni.ent 
was not  over abou* one per cen* 

The c i~om?. te  bear1 .n~  rocits ape p e r ~ d o t ? . t e  and d u n i t e ,  i n  par-i; 
a lkered  t o  sex-pent me. Tney are in t ruded a s  Lacco i i ths  j.n'r.0 Pa1eozoi.o 
quar$z. .mi.cs seh?.siss and e a i c a ~ e o u s  soh:.st.s b r a y  o ther  bas?.c !.ntruss.ves, 
varying 7 . 2  s?.ze from a fevr square m i l e s  t o  s e v e r a l  hundred square m l e s ,  
occur .i.n t h e  same area Uos* of them m e  weli exposed and weathered t o  ' 

a charactexj.st?.r; bro~vn C.OIOX 

A chomi. te  prospect  was found over 25 y e a r s  ago near t h e  town 
of Linengood. Tne prospect p!.t 1.s now ozved, but. t h e  chroml.te 1s be 
Liered t o  Se associ .ated m t h  se rpen t ine  rocks xn t h e  v?.eie.i.t;$ 
Analyses of samples bnd.i.cat.e t h a t  the  o re  1s not, high grade.. 

h h r t ~ e ,  J. B Jx- ! The Yukon Tanana Region* U S - -  Geol 3urwey 
BA.1 872, 1937, P l a t e  1 

2 ~ o e s t i n g ; ,  H R .  and Anderson. E. r e p o r t  i n  p r e p a r a t i o n  

3blert.i.e, J B. Jr , Gold Placers  zn t h e  Tolovane D i s t r i c t :  U. S 
Geohc Survey m l .  662, 1918, p .  275. 



Chronite and chrome sginels  are found i;: m y  placers  i n  the 
v i c i n i t y  of Livengood, notably i n  Lucky Gulch and i n  U-vengood, Amy, 
Luci l le ,  Ruth and Olive creeks, It i s  especially abundant i n  sainpies 
from Lucky Gulch and from claims 5 t o  8 cbo7e Discovery on L..ve~ood 
Creek, ~ l e r t i e l  repor t s  tha t  chrome sp ine l  occurs i n  the bench channei 
of  Livengood Creek from the Red Claim: opposite Lucky Gulch, t o  D i s , ,  
covery Claim, below Ruth Creek, a dis tance of a e a r i y  4 miles 

Both t h e  chromite and chrome sp ine l  a r e  believed t o  be deraved 
from serpent ine i n  Ltiddle Devonian basic volcanic rocks tha t  outcrop 
a t  Uvengood and may be traced northeast and southwest fo r  long distances; 
Segregations of chromite doubtless ex i s t  i n  these rocks, but finding 
then v~ould be a d i f f i c u l t  task bocausa of the  t h i ck  a l luv la l  overburden 
i n  much of the  d i s t r i c t ,  

Other D i s t r i c t s :  

Chromite has been found, generally i n  small amounts: i n  pract i . .  
c a l l y  a l l  the  basic  igneous rocks i n  i n t e r i o r  Alaska It is  also 
found i n  placer  concentrates f ron the  Ci rc le ,  zag le ,  Bonnlf i e l d ,  Ruby, 
Id i ta rod ,  and Marshall d i s t r i c t s ,  vlaters2 found picot.j.te or chromite 
i n  t he  majori ty  of 38 samples fron the  Rampart and Hot: Springs d i s t r i c t s ,  
So f a r  a8 is known, however, no commercial deg0si. t ;~ are l i k e l y  t o  occur 
i n  any of these  Locali-ties.. 

Ore Prices  and Tenor 

Nickel ores  a r e  generally con?lex, and pr ices  depend on methods 
of treatment necessary, The pr ice  of the n e t a l  has been 35 cents  a 
pound f o r  a number of years, Most of the n icke l  produced i n  the 
western hemisphere is  from the Sudbury d i s t r i c t  i n  Ontarxo: from minesi 
control led by the In te rna t iona l  Nickel Company. 

A t  Sudbury, where the  nickel occurs i n  pent iandi te  associated 
with py f iho t i t e  and chalcopyrite, the average n icke l  content is about 
205 per cent.  In addition, or8 contains about 3 per cent: copper 
and 0.05~'& the New Caledonla deposits, where the  
n icke l  occurs i n  garn ier i tb  and r e l a t e d  n icke l  s i l j . c a t e s .  the average 
n icke l  content is about 5 per cent,  I n  i n t e r i o r  Alaska a nlckel  con 
t e n t  of a t  l e a s t  5 per cent would probably be necessary before a f a h  
s ized  deposit  could be prof i t a b l y  mined, 

l ~ r t i e ,  op. c i t . ,  p. 265, 

2water8, A. E., Jr* : Placer Concentrates of the  Rampart and Hot Springs 
Dis t r i c t s :  U. 3. Geol. Survey Bull. 844, 1934, pp. 231.242 



Lqodes of Occurrence 

p:ickel and platinum m e  usua l ly  acsocieted with the same rocks- 
types a s  chromium and are often found in the  same regions, Nickel ocr- 
curs  i n  two main types of deposits,  as segregatione of nickel-bearing 
pyr rhot i te  i n  bas ic  rocks, and i n  supe r f i c i a l  veins  and cracks i n  
serpent ines+ I n  the  f i r s t  type the  pr inc ipa l  n i cke l  mineral is pent- 
l and i t e ;  in  t he  second i t  i s  garn ier i te .  I n  i n t e r i o r  Alaska nicke l  
occurs i n  ga rn i e r i t e  ic most of the  knoiva prospects. Nickel deposi ts  
of the  g a r n i e r i t e  type are not uncommn, but s ign i f icant  production 
has been a t t a ined  only i n  New Caledonia. 

Localit  i e e  

Salcha D i s t r i c t :  

Considerable areas of serpentine rocks i n  t he  Salcha Di s t r i c t  
have been found t o  contain up t o  0,6 per cent of nickel ,  a s  well  a s  
t r a c e s  of platinum, end d l  amounts of chromium. Traces of n icke l  
are a l so  found a t  the head of Nickel Creek i n  dolomite i n  contact with 
pe r ido t i t e .  b c a l i t i e s  t ha t  have been inves t iga ted l  include a large 
bas ic  in t rus ion  a t  the  heed of Nickel Greek, northeast  of the  S p l i t s  
and an in t rus ion  on the north s ide  of  Gold Creek, about 8 milee north 
of t he  Butte ,  Other nickel  prospects have been reported eas t  of t he  
Salcha River, but they have not been confirmed. Although it is un.. 
l i k e l y  that r i c h  deposits will be found, these  areas of basic  rocks 
are consi tered t o  be worth prospecting. f o r  n i cke l  and plathum, a s  wel l  
a s  f o r  chromium. 

Tolovana D i s t r i c t :  
' 

I n  t he  Tolovana d i s t r i c t  amall anounts of n icke l  have a l s o  been 
found i n  serpentine.. One sample from upper L i l l i a n  Creek contained 
both n i cke l  su l f ides  and n icke l  s i l i c a t e s ,  but both were present i n  
s m a l l  amountsb The highest n icke l  content reported i n  serpentine 
near Livengood was about 0,3 per  cent.  

Hot Spriwa D i s t r i c t :  

Nickeliferous pyr rhot i te  and cobal t  bloomhave been found i n  
a baea l t  dike south of Hot Springs Dome. The highest analysia showed 
0.8 per  cent; cobal t ;  no quant i ta t ive  n icke l  analyses a re  avai lable  

l ~ o e s t i n g ,  H. R. and Anderson, E., r epo r t  in preparation. 
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This proapect and others  on Hot Springs Dome heve been described by 
~ e r t  id, 

Other D i s t r i c t s :  

L i t t l e  is h o ~ v n  of nicl:el grospects ia other d i s t r i c t s  in in,.. 
t e r i o r  Alaska, Pentlandi te  and m i l l e r i t s  have been found i n  the DIt;. 
Eilson d i s t r i c t ,  but a l l  the samples were Loltt.qpade, ?hat  proved on 
analysis  t o  be a nickel%,bearing alum was col lected i n  1941 by members 
of a U. S. Geologicel Survey f i e l d  party, f r o m  a seep on the  Porcupine 
River, opposite the mouth of the Sa l r r~nt rout  River, This information 
vraa given by Fred Rich of College, who vres a neriiber of the f i e l d  party 
headed by J. B, Llertie, Jr, 

Price 

During 1940 the  p r i c e  of crude domestic platinum va r i ed  betvieen 
$21..92 and $37,67 an ounce, according t o  the Y i n e r d s  Yeerbook of 1940. 
Refined platinum sold f o r  $36 an ounce during 1941: and up t o  date i n  
1942. 

Modes of 'Occurrence 

Platinum occurs ch ief ly  i n  basic igneous rocks associated with 
cbomi te ,  py r rho t i t e  and chalcopyrite? and i n  p lacers ,  Much of it is 
found nat ive,  with a pur i ty  of about 60 f o 90 per cent,  Alloyed with 
it a re  other  platinum group metals, ch ie f ly  i r idium and osmium, and 
also iron, 

Local i t ies  

The most productive platinum deposits i n  t h e  United S t a t e s  or 
its possessions are t h e  placers  i n  the Goodnews d i s t r i c t ,  They have 
been described by ~ e e d 2  and by hlertie3, 

h e r t i e ,  J. B. Jr., Mineral Deposits of t h e  Rampart and Hot Springs 
Di s t r i c t s :  U. S. b o l d  Survey Bull.! W .D, 1934, p, 215. 

Z~eed ,  I rving,  Report on Mining Invest igat ions i n  Alaska, pp, 103.. 
126, Juaeau, Ter r i t o ry  of Alaska, 1933. 

S ~ e r t i e ,  J. 8. Jro, The Goodne~m Platinum Deposits, Alaska: U. S. 
b o l e  Survey Bull. 918, 1940, 



Sy~i .1  a o - i ~ ~ " ,  sf ;alatizzi mi! n l s s t i n u  g o u p  n e t a l s  hevo Seer, 
2rodilcc.d i n s e r d t t e ~ t l y  :'or s ::-=her of ;?ezrs ~ T ~ C L  p lacers  on m o b  
,zreok in t h s  Tolstoj. C F s t r i c S ,  ::-~znl%e Sraek  i n  the  Ruby d i s t r i c t ,  
Slat3 Creek in tho  S h i s t o c k l z e  S i s t y i c t ?  Zachs and Pe te rs  creeks  i n  
the TaLkestns. d i s t r i c t  E,?& 2x1 t h o  ICd?il%?& i?i-ror i n  the 'i'entRa 
d i s t r i c t l ,  I n  a l l  cf t k s s e  I c z a l i t i e s  t h e  ?Sscers a r e  worked priazari iy 
for gold ;  p l n t i n ~  occws i n  "9izt i301y  mil propor t iors .  

P l n t i n u ~ ~  hss also beun f o S z d  izi p lnccrs  on Xillo:?r anc! lYilaon 
creeks iri the  bhrahall d:ns=.Fct, i'aose &?d C a l i f o r n i a  creeks  i n  t h ~  
Bonnir le ld  d i s t r i c t ,  L c k y  G d c h  i n  t h e  SevantpAle d i s t r i c t ,  and on 
s e v e r a l  creeks  i n  tha  Yoloveca d i s t r i c t ,  So fw a s  is known, however, 
i n  none of these  l o c a l i t i e s  kc78 s i$ i f i cun t  wun'c~  been repor ted .  

Traces of p l a t i n m  kayo ' s a c  i'c-ad i n  se raen t inos  and perido- 
t i t e e  ic t h e  Salcha. Chenz reg lo2  'a150 Z&&R Ut-engoodo It is  311 
Likely t h t  c o m e r c i a l i y  k ; o r z m t  Is&s xi11 'oe found i n  theso mees:  
but  p l a c e r s  der ived froi.1 :he b a s i c  rocks  I;la;; c o r t a i n  p l a t i n u  i n  ad- 
d i t i o n  t o  gold. 

Price a d  Tenor 

Late is 1941 nsrcwy Via8 qcot.e",at the record p r ice  of nearly 
$2GO f o r  a 76.,pomd f lask..  Subsaquaotlg: i;he p r i c e  decl ined s l i g h t l y ,  
but it was s t i l l  abcut $197 e a r l y  i n  1942 m d  is  likely t o  r e m i n  
relatively h i &  as long as the  s t z o ~ ~  der ind  ?or  mercury contir,ues, 
Curen t  domestic product l cn ,  :?oxever, is  ;;robably a t  record  l s v a l s ,  
sicce rnarcury production r o s c t s  quickly  t o  g r i c e  chiz.nges, Wo p i c e 3  
are  quoted f o r  nsrcury o r e s ;  t h e i r  reduc-iion is simple and inaxpensiva 
a d  consequoll'cly they are usunLiy t r e a t e d  a t  t h e  minas, 

As long as rcercury s a l l s  foi. over $2,50 a pound, t h e  minimm 
grade of  o re  t h a t  can be p ro f i t ab ly  nined i n  Alaska m i l l  probably be 
a s  l o w  es Q.,5 per cent ,  although this, of course, w i l l  dopend p a r t l y  
on l o c a l  condi t ions  .. 

C i m b a r  is tho orcly cc .mercinl ly  iolportaat mercury minerd ,  
It is found i n  i r r e g u l a r  f i s s - u e  veics, i n  networks and sf ockworks of  
mall veins, an& as d i s s o n i a e t i o n s  i n  a o r a  c r  l e s s  porous rocks. Ia 
many deposi ts  an inparvious  s h a l e  roof has apparent ly  served t o  
l o c a l i z e  t h e  o re  s n o o t s ~  

l ~ i n e r a l  Industry of Xlnska i n  1936: U, So Geol, Survey Bull. 897,-,A, 
1936, p,  83. 



' Cinnabar dep0s . i . t~  occur i n  a l l  kinds of rocks: but genera l ly  
i n  regions  of volcanic actj.vj.ty. They are,, a s  a r u l e :  neara~surfaca  , .  
depos i t s  t h a t  decrease 1.n t e n o r  a t  r e l a t i v e l y  shallow dep ths .  For - 
t h i s  reascn t h e  r i c h  d e p o s i t s  a r e  ahost  always found i n  T e r t i a r y  
o r  younger rocks;  those  i n  o l d e r  rocks  have long s i n c e  been eroded 
away 

P y r i t e ;  marcasi te  and s t i b n i t  e a r e  usual ly  a s s o c i a t e d  with 
c innabar ,  St!.bnj.te o f t e n  becomes a o r e  abundant a t  g r e a t e r  dspths,  
Common gangue minerals  a r e  opal, ,  chalcedony, quar tz ,  c a l c i t e  and 
dolomj.te .. 

L o c a l i t i e s  

Clnnabar is  found vrf despread i n  t h e  Kuskokwim r e g i o n  and i n  
t h e  I d i t a r o d  and Innoko d i s t r j . c t s .  It is a l s o  found: genera l ly  i n  
mall amounts, i n  t h e  &rsha l l ,  Kantishna: 3onnFfield,  Tolovana: 
Rampart, Hot Spr ings ,  SLrcle : Fortymile and Seventymile d i s t r i c t s ,  
The d i s t r i b u t i o n  of c innabar  d e p o s i t s  i n  Alaska is  shown i n  Fig,  3 .  

1 According t o  bSertj.e ; cinnabar is a charac te r ) - s t i c  groduct of T e r t i a r y  
minerali .zation i n  both  t h e  Yukon-.Tanana region and i n  southwestern 
Alaska, furthermore,  it h a s  been found only i n  lodes  of T e r t i a r y  
age and i n  g l a c e r s  der ived from them. 

Most of t h e  knovm cinnabar occurrences i n  Alaska a r e  i n  t h e  
1luskokwi.m region.. The d e p o s i t s  occur i n  veins  and shear zones i n  
Cretaceous sandskores and s h a h s .  and a r e  c l o s e l y  associat:ed wi th  
di.kes and o ther  smal l  masses of T e r t i a r y  r h y o l i t e s  and g r a n i t e s .  Ds., 
cri.pt.i.ons of many of them appear i n  var ious  GeologicEd. Survey publ ic& 
t i.ons2. 

The Red Devil  mine. on t h e  south  s i d e  of the  Kuskokwh River 
about. 8 miles  below Sle!. tmt,  is at: present t h e  on ly  p roper ty  i n  
Alaska producing mercury i n  s i g n i f  j.clmt anounts  According t o  P ico t t e3>  
the 1940 production was 16? f l a s k s ,  while the  1941 product ion t o  
September I3 was 80 flasks, wi th  a production r a t e  o f  two flasks a 
day.. O i l  * f i r e d  r e t o r t s  a r e  used t o  reduce t h e  ore,: 

l ~ r t ~ e ,  J, B.. Jr., The Yukon,aTannna Region: U, S. Geol, Survey Bull. 
872, p p  248: 249,-250, 

%, 3, Geol., Survey BuLletins 622,  642, 754, 864,. and o t h e r s *  

3Pico t te :  Gordon, U n i v e r s i t y  of Alaska mining extension i n s t r u c t o r :  
oral cammunicat ion, 1941. 



Fie. 3. - Map showing d i s t r i b u t i o n  of mercury d e p o s i t s  i n  Alaska. 



The o.?.nnzb.bar occurs as s t r i r i g e ~ s  i n  l e r g e  l e n s e s  s a i d  t o  aversge 
z foot. W.de and 100 f e e t  long: end which occupy a sheas  zone i n  sand 
s tone and sha le  Ke~ao?' .nnabz~i. t .e  t h e  biack mercuric s u l f i d e  , i s  
abundant at; the  s u ~ f a c e  of 52.e deposj.t., S t i b n i t e  occurs with t h e  
cinnabar !.n amounts ?,hat. a r e  bel iaved t o  Increase at g r e a t e r  depths.  
Gangue nj.nerals a r e  ca lc i . t e  and a-uartz, Fhyol i te  d ikes  a r e  apparen t ly  
associ.ated w',t h t h e  c?.nnabar mi.neral?.zat ion,. The average mercury eon. . 
t e n t  of t h e  ore a s  r e t o r t e d  i s  repor ted  t o  have been about: f!.ve per  
cen t ,  

Xear t h e  Kuskokrrl.m River;, a q u a r t e r  mile below S l e i t n u t ,  Is a 
c i . ~ a b r u :  prospect. ohned by EerscheZl and Hortense h d r u  C o n s i d e r .  
a b l e  r i c h  f l o a t :  conta.i.c.i.ag bo.kh cinnabar and metac!'.nnabarite. has  
been Round, but !.t has not  ye t  been t r a c e d  t o  i t s  source The coun t ry  
rock and dikes a r e  s a i d  t o  be sire1.la.r t o  those on t h e  Red Deval prop  
9rty 

A recent  d!.scovery of emnabax was made by Russel  Schaef fe r  and 
Harvey l'll.nche1.l on t h e  upper Sw!'.ft. River ,  t r i b u t a r y  t o  the E o l i t n a  
iij.var By ri.ver from Sle?.tn;ut. t h e  d i s tance  j.s ansd t o  be about 150 
a i l e s ,  but: by a x r  it. 1.s probably l e s s  than 7'5 miles .  S e v e r a l  low 
grade lode o c c u r e n c e s  vrere found, a s  w e l l  a s  a r x h  p:iacer depos?.t;;. 
The p lace r  o .nnabar  vras found 5.n a s ~ e e k  named Cinnabar Gulch, ~ . t s  
ext.ent. 1 s  unknown, but t h e  pay g r a v e l  2.s sai.d t o  be  about. a f o o t  
th!.ck. It 17.e~ on sha le  bedrock and j.s covered by 4 t o  iO f e e t  of 
o ~ e r b u r d e n . .  Recently a snal.3. sh~.pment: of c!.nnabar concentrakes was 
made from t h i s  prospect :  down t h e  hl.ak Riser .  The concen t ra tes  were 
~ r o d u c e d  by s l u i o ~ . n g  t h e  placer &?.mabar  through boxes. 

Surm;sar?.zed J-n t h e  foilovrlng  able ?.s the  avaj-lable ~ n f o r m a t  1011 

concerrxng known lode occurrences  of c!nnabar I n  t h e  Kuskokw!,~ regi.on 
Although p few of  them are l?.sfed p lace rs  and r e s ~ . d u a l  d e p o s ~ ~ s  con 
t a i n l n g  clnnabar m e  found near  many of t h e  lodes.  



Table I. - Cinnabar  Cspoaits i n  t he  Iluskokvrim Region 

Xame and h c  a t  ion  Type of  Occurrsnce Source o f  Informat ion 

Parks, near S l e i t m t  Lode Bull, 655, pp. 139-1441 

','lillia and F u l l e r ,  
near Sleitmut 

Red Devil (Halveraon and Lode 
E e l l i c k ) ,  near S l e i t a u t  

Barmeter  Group, near Lode 
Sleitmut 

P i co t t e ,  ibid.  

Vilcox, H. G., o r a l  
commnicat ion 

Cinnabar Chief Lode Bull. 797, p. 41 

Iandru Prospect,  near Placer and Ibheny, L. C .  , and 
Sleitmut Lode Landru, Herschel1 , 

o r d l  c o m i a a t  ion 

Schaeffer and Winchell, Placer and Bbeny,  L. C .  and 
upper F a l i t n a  River Lode Landru, Hersohell, 

o r a l  conmunication 

Prospect near Napamute h d e  B u l l .  792, p. 33 

Proapeot near Kolmalcof Lode Bull. 622, p. 272 

Kuehagak Di s t r io t  : 

An occurrence of ainnabar on the Wood River, above Mllingham, 
was reported t o  t he  m i t e r  by H. G. Uiloox, dean o f  t he  Soh001 of 
lanes,  University of Alaska. KO d e t a i l s  me known ooncerning t h i s  
occurrence. 

Idi tarod,  Innoko and blcGrath Dis t r ic t s :  

The Brink property on the  upper Idi tarod ii iver,  about 40 miles 
southwest of Flat and 25 milos northwest of Crooked Creek post 
o f f i ce ,  is t h e  only lode occurrence i n  the Iditarod d i e t r i c t  known t o  
have produaed mersury, h t o t a l  of about 157 i laala m a  producod p r io r  
t o  1927; s inoe then t h e  property has l a b  idle exoept f o r  a smll 
amount of internnittent proepoating, It is  reported, homver, t h a t  
development has  reoent ly  been resued. Al l  of the  ore  was taken f r o m  

l ~ u l l e t  ine are U. S. Ceologiaal Survey b u l l e t  im. 



open c u t s .  It vras roducad i n  two IIendy 6-tube r e t o r t s  t h a t  are  s t i l l  
on t h e  2 r o p e r t y . l  

The cinnabar is assoc ia ted  wi th  l igh t -co lo red  porphyry dikes  of 
varying widths. It occurs i n  s t r i , x o r s  i n  t h e  d ikes ,  i n  the  adjacent  
sedimentary r o c k s  and along the  c o n t a c t s  of t h e  d ikes  and country 
rock. Sur face  n i n e r a l i z a t i o n  is s a i d  t o  have been t raced  f o r  ha l f  a 
mile.  a long t h e  dike  systetn. Some of t h e  ore  i s  high-grade. 

Cinnabar i n  considerable a?lounts h a s  been found i n  some of t h e  
p l a c e r s  i n  t h e  I d i t m o d  asld EicGrath d i s t r i c t s ,  notably  on Happy and 
Csndle creeks.  klercury f o r  l o c a l  usa has  been recovarod from s o m  o f  
them. Savers1  lode occurronces =e a l s o  ho.m, but no production has 
been repor ted  from then. 

f iovrn lode and p lacer  o c c u r e n c e s  i n  the  I d i t u o d ,  Innoko, and 
l!aGrath d i s t r i c t s  a r e  l i s t e d  i n  Table 11. Since no exact  da ta  are 
a v a i l a b l e  concerning tenor  of t h e  d e p o s i t s ,  tP.0 temns abundant, c o m n ,  
s c a r c a ,  and rare a r e  q u a l i t a t i v e .  

l ~ y r n n n ,  2. F., Univers i ty  of Alaska n i n i s g  extension i n s t r u c t o r ,  
o r a l  c o m u n i c a t i o n ,  1941. 
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Table I1 - Occurrences of C i h o b a r  i n  t h e  ~ d i t z r o d ;  Xnnoko, a d  
t.!cGrath 9 i s t r j . c  ts 

'z"jrpe of Occurrsnce & 
N m  and Location Relct i v o  .4bunC%ce Source of Infomat ion 

Erink ( ~ e ~ o u r s a y )  Biine, 
head of Id i torod  River 

Head of Glan Gulch 

La& 

Lode Dull. 655, p.  145 

Xead of Flat Creek h d e  Eull. 754. p. 116 

Glen Gulch ?locor - co-n Bull. 655, p. 145 

Iiagpy Creek i?locor - absndmt  3ull. G64, p. 212 

Black Creek Piacer - abundant Eull. 655, g.  145 

F l a t  Croe k 

Otter  Creek 

Placer - c o m n  

Tlacer - abund~i - t  

Xooro Creel; Placer  - abundant Ed l .  754, p, 1C8 

Iiaad of Yfijollling Creek, Lode 3ull. 754, p. l&fi 
Cripp le  Zreok tits. 

b o b  Sraek T l a c c r  - ecmcc  Eull. 754, p. 100 

SudLe  Creek Placer  - .abvsl301?% DJ?~. 754, 2y. lo?-l.C.0 

Cr~oks  on north s lops  P l ~ c c l *  - scarce ' Eoheny, L. C. 

Luge m u n t s  of .lilacor ci~liz 'car have h e r ,  foxid on Olive Cre+a;; 
mtcl snaller mounts an L i l l i a n  ar.d Ruth creeks. Tllaso creeks a11 
heed ir. t h o  scum area,  near tho tovr, nf Liver:gccd. Ccc Ls2.: o2c::rruI;::o - 
t h o  !~uduon cixinabar i!ros:~ec: - was discovereci on t l ~ j ~ o i '  Clivo =esk il: 

1917. Coils idercble un2srgrour.d Co-relo,p.cnt ?/co cf0r.e cr.11 c s~!!: . l  xr:(:..::.: ? 

of mercurf was. p?oducod. During 1940 and 1941 t l l a  prs:i;)ec+Y .!!cS r0- 
opened mcl ext eaded by Fred C~ano; . stlbsn-qu~ntly, ZL t~%r3icn+,ion acs ::z<c 
by ~ o a n t i ~ ! ~ l ,  vrho found tha t  t ho  de,o6sit is  too low-@ode t o  be of con- 
merciel importance, and tha t  it probaS1y becom2s lear~ur a t  greot5r dcpt!,i3. 

l ~ o e s t i r . ~ ,  !.i. R.,  Tho ikdson Cinrabar Proapoc*,, Toisveca District, 1941, 
Unpublished report  on f i l e  a t  t h o  T e r r i t o r i d .  Dept. o f  tznes, Juneau. 
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L i t t l e  lode  prospect  iw f o r  c i m b m  has beeh.',done, 11i::riigions- 
other  than southrlrestern Alaska. few ocourrencaa am. hotjn, but tho 
lodes  aze .  s U  ar.d low..grade, and none eppeors promi8,i~g,. ,' $!my phoer 
occurrences a re  horvn, but i n  few of them i s  cinnabar 2resent. in OCQ- 
izarcid.  q u a n t i t i e s .  Ir. t h e  fol.1o~vir.g t a b l e  available irJormaticn con- 
corn jcg  p l a c e r  c innabar  i n  s e v e r a l -  d i s t r i c t s  is suimrfzed. 

Fable I11 - Occurrences of ?lacer C l m b a r  i n  the Yt&& and 
Tcnana ,neeions 

Relative 
D i s t r i c t  -- Location of Occurrence 

M u s h a l l  3 o b t a i l  C r l  t r i b ,  Kako C r .  R n r a  , I)ept. 0f .tUlres 
F l a t  C r .  t r i b .  Stuyahol< R. Scnrae lhpt,  o f  tunes 

Bonnif ie ld  ;:oose Greek Comon ~ a f l . 6  0f Kine8 
Grubstake Creel: Scarce Dapt, o f  G!inaa 
C a l i f o r n i a  Creek Scarce Dopf . o f  ?.?.!i~ieu 

R a ~ p a r t  1-iunter Creek 
L i t t l e  Kix:ool: Creek 
S o o s i e r  Sroek 
Quail Creek 
Troublesorno Croek . - 

lIot Springs Pioneer  Creek 
(awekn UCaslcey Bcr 

Area) S h i r l e y  3ar 
Cnoga Creek 

C i r c l e  Deedwood Creek 

Seventymile Seventymile R. below 
. t h o  F a l l s  
Canyon Creek 
Mogul Creek 

For tymile  ?lade Creek 

Scarae . Bull. Wt0, p. 2.32 
Rare BuU. 8rWID. p* 233 
Flare Bull. BeL-D, Q* 234 
Rare B u l l .  -3, 235 
Scarce D u l l *  WwP, Q. 236 

R a m  
WB 
Conmr - 
Rare 

' . .I 

Scarce 

Saurce 
Scarce 

Scarce 
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- .  ~ $ ~ o u ~ ~ u t  1240 a r . ~  1941 t h e  p r i c e  o f  zolybdo~:ite concantra ten 
..-s quoted ~ o z i n a l l y  by t h e  A&!lngineeri~:g and cor.taink,lig,SO- per  oent LIXi2-" '"  

:.:icing Journa l  a t  45 conss ;er ;:ound of coctaintld :,LoS2; this is  equiva- 
lent~;to>..9.5 .cents ;)er :)ouuci of c c n t a i ~ e d  ?lo. 

... ... . . _ I . . .  . . 
. , ,;,-,-, : . - . :  

3,:olyb~jqci.fe deposit  3. a r e  o f%en  r i c h  Locall;., but row of the 'flioim 
l a r g e  ,.dcposf ts: averago :::ore ti:r?n 1 p e r  cctnt ~ol-~Bderrite.  The depos i t  
a t  21imax, Goloroclo, tke c o r i d l s  l m g c s t  r o d u c e r ,  c o r r i a s  c n l y  about 
G . 9  ,~r~~c~e~ii,.:,?ql'JSder.ito. . : . S r s l l e r  ? ,egosi ts  c a r r y  5 per cent  o r  aore of  
t h e  n i n a r a l .  I n  i n t e r i o r  Alaska, un less  t ? , ~  doposit  v ~ a s ~ o x c e p t i o n s l l y  

.' larg~,.~a:.;ter,cpf of at  l e a s t  5..?sr cez t  ~ o u l d  be  necessary before  molybde- 
8 , .  

n i t &  could be niccd undei* ;:resan"uconditions. 
. . .  2 .  . , . .  . . . . .  . . , :,... 0 .  . 

. . . . I ,.. . .  !.!odes of Occurrence 

. . . . . . I.;o>y.bdgrrite is the  .oill;? o re  ~ n i i t s r a l  of ~olybdonum. It Is feud 
p r i n c i p a l l y  . . . .  i n  p e ~ ~ n a t i t e , . .  d i k e s ,  !_cartz v e i r ~ s ,  contact  depos i t s ,  and 
diss~ri~iri&t%d: i n  $ o r i ) } l ~ ~ i e s .  ~ Deposits  of molybdoni te are g e n e r a l l y  - 

c l g s e l y  , ;- associa,tod . ,  . jiitfi grcnitic . i n t r u s i v e  rockz. .,: : . . . .  ,.. . ,..*'.., . . . . .  & -  , . .  . . . . . . , . .  
1 ..;., ....... *.'. . . . . .  I. . . . . .  

' :"" ~bst"o4'~he,'n~l~?jd'en~~te~ , . .. , , . ... , cie2osits ' i n  Alaska ore found i n  the 
"southeast  e ~ ~ > ' , p c q t  ;,'viljere ' thk  n i n e r s l  is  a l s o  a f a i r l y  common accessory 
in some of'the'~o'l.&'~nd'~b~~er ores .  I n  i n t e r i o r  Aleska t h e  fey{ kknol: 
occurrences.. , , we .aor)aryn%l:r, riot of c o ~ ~ ~ r c i a l  grade. , - - 4.  . &  ... .- . . . . . . . . . . .  . .  

- I  . 
' h c c l i t  i e s  

, . . .  . %nr.elly .. D i s t r i c t :  ., . . . . . .  , , . . .  . . .  ._ _ " _  _ a _ _ _ _ . ^ _ . A  .-... ".L.. 
. * . .  . .  _... - - .... .. 

In,?a casyon of W,m.lgan Creek, i n  tk-e f o o t h i l l s  o f  t h o  .Alaska 
R&& noktE df bIt. :layas, - sarreral no1ybdcr.Cn prospects have beer. de- 

, v ~ l o ~ e d o v d r  e 'aoriod of s e v e r a l  years by A. N. Conradt of Fa:rbm.ks. 
They ~ier'e exmined  i n  1941 by y ~ o e s t i ~ l g l .  Llolybdcnite occurs  scet tureci  
s?arsely tilrough a large n t a i ~ a r  o f  qucr1:x str ingors  i n  g ranodior i  t s. 
Gold. :q:vta 've ins  a r e  33.~0 fcu1'1d i n  tho gruzodior i t e .  11'1 s e v e r a l  
plsccis tile s t r i r igc rs  c o n s t i t u t e  small stock;:orks cnd it; is i n  t h e s e  

, s t o c l ~ ~ r , ) c p  3 1 a t  nost  of t h e  gronroct ing i!.lts beor. done. Four e d i t s  were 
driv$n':il;ieo'ti;e. canyon :.~011s. One is 3.06 f e e t  long; the o t h e r s  arc? 
fron.2<;tp 34 f e e t  low. KO c o m c r c i a l  oro was encounterefl. 

.. - 'r- .. . . 

1~oesti.~~, 9.. ii., The Geology and Gre Deposits  of Ptadg;an  Creek, Xt. ... 
;Iayds, Di&i icb , :  Unpublished r e p o r t  on f i l e  at; T a r r i t o r i a l  Dept. of . . .  

. ;<ine.$;"~uneau: . Y;.,:-!. . -.. . .  , 
- . . . :  . . . .  . . . . . . .  



Upper T a ~ m z  Region: - 
A s m l l  number of s;olySde2Fte prospects  a r e  kcorm o r  hove been 

repor ted  F r  t h e  upper T z m a  region: %Tong tbcm m e  t h e  Jo:mson pros-.  
poct e t  tho head of the  tied.; 2 i v e r :  save,-EL cccurrences  near  the  heed 
of the  South Fork of t h e  Cood2aszer Rlvar.  2r.d :he Eajdukovitch pros . .  
p e c t ,  s a i d  t o  be near  'Tet l in .  

The S o k ~ s o n  2rospecS: on e div i2e  betweer t h e  heads of t h e  Xealy 
River end t h e  South Fork of t h e  Goodpasta? 1?ivel1, Tt~ss desc r ibed  b r i e f l y  
by ~ h a ~ i n l ,  6Iolybdenite occurs  s c a t t e r e d  tbzouch a ~ v h i t e  q u a r t z  ve in  
ic g r a n i t e ,  A gickod s a z g i e  ::on t h i s  prospect contained 1 , 2  per  cen t  
~ o l y b d e n i t e !  but t h e  average coctonz is  zuch l e s s .  Zxcept f o r  c a s u a l  
sanpli:lg, no v~ork is  kr,own t o  Lave  bee^: done on i t  f o r  zany yeers .  , 

Several  r i l e s  y e s t  c,D t;?e T O ~ C S G ~ L  prospacz, a t  t h e  head of ' .  

Goclder Czeeic: ~ m l y b d e n i t e  occurs  spmj.ngl:- i n  sml l  q u a r t z  v e i n s .  i k  
g r a n i t e .  It has  a l s o  been i'cucd i n  t h e  ~ d j a c e n c  zreo at t h e  head of 
Tibbs Creek, al though most of  $he n i n e r c l i z e e  veins  i n  r,ho TiSbs 
Croeic nroc c a r r y  gold and Q e ~ e s o c j - t e :  arid represent  a c l i r e r a l i z a t  ion  
d i s t i n c t  from t h a t  \v;~Lch ieyusi t ,ed  t h e  ~ c l y ' c d c n i t e ,  So f a r  na is  
known: hi&.,@a&e molybdanite or2 kcs  been i'oucl i n  none of  t h e  gros-. 
p e c t s  21. t h e  Soodpaster~~KeaL:,' 2 i v e r  d j . : ; t ~ i c ~ :  bus on t h e  o t h e r  hand, 
l i t t l e  pros;iacting has  heer, dona; 

The Xajdukovitch prospect  i s  s a i d  t o  be ix the  v i c i n i t y  of  
'Tct l in ,  hut i t s  exact  locat ior ,  is unkrio1~,:1 t o  t k c  -:mjter, .Sam high-. 
grade sgocimsns a r e  repor ted  t o  have co:;~~ f r o n  t h i s  prospeci;, 

7.iolybdenlim a e p o s i t s  have b e ~ : ~  repor ted  on t!;c Indian Iiiver 
below Hughes a i ~ d  a l s o  i n  f h e  v i c i c i t y  o? KrLtcgo 'i7ne Ind ian  River 
prospect  v;as a ~ p a r e n t l y  dlsc3vered dur izg  2 lzcc r  mining opere t ions .  ' 

It i n  soid  t o  conta i r .  o re  cC hi&;; g?e.Ge b u t  has r.ot been s y s t e m t i c a l l y  
sanploci , 

tiolybdenite a l s o  Gccnrs iri schzei i . te  22gosi ts  a t  tile i:eod of 
Engineer Creek i n  t h e  Faj .rbarks dl .str i .cL S T P - C . ~ ~  l r lzkes of t h e  min~rz.7. 
a r e  a ssoc ia ted  with s c n n e i i t e  :;.n 1inestoco'nec:r a g r ~ s n i t e  con tac t ,  
The moiybd,enite is  of no cornmorcie~ inip;z.ca:ice, 

A r e l z t i v e l y  l a r g e  tuber of xolybLon3.te prospects  ha-re been 
found i n  t h e  copper Rivel: .=.ee;ion and develo1:ment work h a s  been done on 
soriie of then,  S i ~ c e  d e p o s i t s  of ofher  n i z e r a l s  i n  t h e  Copper River 
rogion aro not descr ibed ir. t k F s  repsrt; s p o c i f i c  n e n t i c n  .;rill be r a z e  
of  only  tvro t h a t  a r e  p o t e ~ t i a l l y   portant ant. .. 

k h a p i n ,  C o o d o r e ,  A b!oly'odeni.te Veil1 on Sr;oiy R:.ver; 5 ,  S. Geolb 
Survey Bull. 692, 1919, p .  329, 



A ~ r o s p e c t  ovmed 'cy ? r ~ ,  Eorn end To$d, on ilock Creek i n  t h e  
Slana d i s t r i c t  has been descr ibed by 3oei-i:- and 551 !aff it2, 

Several  pros1:ects c o n t e i n i q  i?F$q-~,nnCa mlySder . i te  h a m  been 
re?orted i n  tho v i c i n i t y  of IlcCart1:y. 0x8 0:' these  on Canyon Craek, 
ic t h e  u2aer Cni t ina  River Yalley,  has baan eescr ibed by  tbffit3. 

Price cad Tacor 

hriise, 1241 m e t a l l i c  t i c  so id  f o r  about 52 c e n t s  a pound landed 
a t  Ke':: York; t h i s  :.;as for. ti?. nir,ci! m.n.d s z s l t e d  iri Lhlaya. Xost c f  
t t e  smll Cornstic >rodccticc of $ i n  cocceztra$es i s  cou rofined i n  
t h e  United ~ t a t 6 ~ 4 ,  For  t h i s  productio.*1 xhs producer rece ives  t h e  
quoted ~ j r i c o  o f  m e t a l l i c  t i n ,  f r o n  v~h lch  scalt i .?g chu*ges  ara sub- 
t r ac tod .  SF&lt;ir.g c!lsrges for  hlosicm coccontrntes heve been about 
$50 a ton,  but  t h s y  =9 ssid t o  kovu incrfins9d considerzbiy  i n  1941. 
Costs o f  sacking m d  shi2i:ir.g a r e  a l s o  paiO by t k e  producer, so ti:at 
t o t a l  a a r k e t i c g  c o s t s ,  inc lcdfcg  s a c k i ~ g ,  f r e i g h t ,  cnd Emeltin3 m y  
be fron about $75 t o  over  $100 n tcrn, I'egendicg on *.a loccl l i ty .  

!.:ost of t k e  tir. mined i n  IIorth Psr2rico is  f.'rom placers i n  t h e  
York d i s t r i c t  i n  tP.e Seanrd Peninsula, vicere &treragc minirg, c o s t s  a r e  
about $2 a cubic yard. ':hey m a  co.niperrtively high because t h e  
minini: soason is short mid the s r d l  size of nost  of t h e  2epos i t s  
n e c e s s i t a t e s  t h e  use o l  srall-scale msthods. In the York d i s t r i c t  an 
average t enor  of eight 1;ounCs of 70 per  cent conccz t ra tes  psr cubic  
yard is  necessary f o r  i ~ r o f  i t a b l e  operatlo?., i3y m y  of comparison, or. 
the tlnlay F o n i n s u h  where operetioils  aro on a l a r g e  s c a l e  and labor  
c o s t s  are low, ~ o s t  of t h e  yroduction has cone f r o a  g a v e l  averaging 

0.5 pound of o a s s i t e r i t e  pe r  cubic  yard. 

l~oe i -a ,  J. C., Prelimirlary 2apor t  of Rock Creek F,:olybdenur!; Gtrau!, of 
Clahs, Slana 1 , I l n i ~  D i s t r i c t ,  1936. Ui:!;ublished report on f i l e  a t  
the T e r r i t o r i a l  Dept. o f  IJines, Junaau. 

%off it, F. H e ,  Geology of the Upper T s t l i n f ;  R i v e r  3 i s t r i c t  : U. S.  
Ceol. Survey Bull. 51'1-A, 1541, ~ p .  150-153. 

%!offit, B. I?. , ?%nerd. Resouroca of the Upger Chi$inn Valley: U. S. 
Ceol. S w a y  W.1. 642, y. 135. 

'hilcerals Yearbook, Rsview of 1940, p. 674. 



I n  t h e  t in-producing d i s t r i c t s  of i n t o r i 0 2  tJ.sdca, *om3 l a r g e r  
s c a l e  s l a c e r  n in ing  mathods w e  p rec t i c ab l s  CS :?.ore tka ninira neason 
is  longer ,  c o s t s  a r e  g e n e r a l l y  scze~!hat 1e:;x tk!. i n  the York d i o t r i a t .  
Fur thomore ,  t h e  t i n  is rocoverod ern ?lnccrs rdr.od primzi ly  for 
gold;  t h e  value  of t h e  t i n  is  i n  noat  122323 fm l e s a  than tho mat  o f  
mining it. 

C a s s i t e r i t e ,  the  oxide of t i n ,  is t h e  mst abundant t i n  ninsrel 
and t h e  only  one of econorsic L~gorce?ce i n  LLcskc. Sosalterit0 lotea 
a r e  foucd i n  quar tz  veins ,  g e m a t  it a riikas , &rid coritect ~ t ~ r y h l a  
depos i t s .  Tin-beuing v e i n s  ar3 cscsily found ix 02 near granites. 
Tungsten minerals and ~ o i y b d s n i t e  ere com.only cssoaiatod' xith oassft- 
e r i t e .  Tho lodes  a r e  se ldoa  r i ch .  

Because c a s s i t e r i t e  is heavy and r e s i a t z n t  t o  wontherin& i t .  
r e a d i l y  concentra tes  i n  p lace rs .  ASout t b c a - f o u r t h s  of  t h e  xorlds 
t i n  groduct ion - over 230,000 long t o n s  i n  19401 - is *on placers. 
hbout 60 per cent  of tho  t o t s i  ;:reduction he8 cona fron tko  tinfields 
of Lklaya, 3 u m ,  and t h e  Wtc:? Zost Icdies. Wlr1r.g the  f l ~ t 3 - y a ~  : 
per iod-1936  t o  1940, t h e  Ucit~d States prcduced a t o t a l  of 462 low. 
t o n s  o f . t i n ,  of: which about 440 t o n s  cma  l r o n  Alaoka2. ' . - .. 

. . 

The Seward Peninsuic t i n  l e ? o a i t s  hcvo beon described in othor 
publ ica t ions  and w i l l  not be discussed here, A brief  desoription, to- 
g e t h e r  with a bibliography, appears i n  n publ ica t ion  o t  t h e  Alaska 
Planning Council c n t i t i o d ,  Qrsli;nir.=y Scononic Survry of the Sward 
Peninsu la ,  b e a .  " The follo.;ring 'J. S. k c l o g i c a l  Swejr , .  publicat ions 
descr ib ing  Sermrd i3cninsulo tir, Ccposi ts  a r e  l l s t o d  inathe bibliomok~: 
E u l l e t i n s  213, 825, 229, 259, 235, 315, 358, &EO-C, 520-R, 622-9, 652-0, 
712--G, 7144, ar,d 733; a i s o  LfYIi~crd R~osources of Almka i'or 1906, 1907 
and 1909-1911. 

I n  i n t e r i o r  Alaska, p l a c e r  t i n  is round i n  ah.ost every mining 
d i s t r i c t ,  although it is g e n e r a l l y  scarco o r  absent i n  tba Kuskakuic: 
r e g i o n  a ~ d  i n  the I d i t a r o d  and I m c k o  d i s t r i c t s .  It has bccc prodacod 
from the follmlinE; d i s t r i c t s ;  S o t  S?rir,-s, &by, Lcr,n, Gold Hi3 .1  and 
Talkeetna. Despite the  widespread d i s t r i b u t i o n  of placer  t i n ,  ho:.raver, 



the re  appeer to '  be' r o  ceL:osits s u f f i c i e n t l y  large o r  r i c h  t o  d n e  
f o r  t h a i r  t i n  coqtoct  alone. I n  additior., the  ferr  knorim lode de- 
p o s i t s  a r e  of ve ry  lo!v grade. 

i .. ' 
Although .it is u h l i s e l y  t h a t  t x y  i z p o r t m t  d e p o s i t s  w i l l  be 

discovered i n  i n t e r i o r  Naska, t h o  production of p l a c e r  t i c  could be 
increased considerably  by rnoro effact i l re  methods of recovery. I n  
a h o s t  all t h e  p l a c e r s  vLiere t i n  2roduction hzs been i n c i d e n t a l  t o  
&old, a l a r g e  propor t ion of t h o  c e s s i t e r i t e  has been l o s t  i n  tha  
t a i l i x a .  

. . .  

In Fig.  4 tho  C i s t r i b u t i o n  of g lzce r  tir. i n  i n t e r i o r  Alaska is , 

sho$vn. - r"o1lovring is a te.bulatioc by d i s t r i c t s  of !aovrn 11lacer tin 
occurrences.'. ?;here. i s f o r n a t i o n  .is nva i lab le ,  t he  ayaroximate ,&rnomt 
of c a s s i t e r i t e  is s t a t e d  as abundant ,. comnon, sce rce  o r  r a r e .  nase 
t e r n  a r e  not intondod t o  'se p a n t  i t t i t i y e ,  -or does "abundantn neces- 
sariljr' . indicate-  . that 4ix-i is  grzsen'ti in cornsrc i o l  q u a n t i t i e s . .  Prinoi- 
pal  .sow.cesJ of InCdrhlat'ioa aye ' Sui lc  t in s  cf t;;-.e U1 S. . Sea log ica l  
Su:;ey annd:-"files'. in:  ;ha' College a f f i c e o f  t h o  T e r r i t o r i a l  lBpartn?oct oc,tIinos;' -' ' " ' ..;- . . .  ' . ' . . . . . . . .  . , ., . . . . . .  . . . . . . .  ; .  * I , 

, . .  !. . ,  .. . .  ,:*i: :, :-.,: ..... . *  , :  . .  . . .  . - I  : , . . '  : . . .  

Ta91b 'lX.-: ~c&uri.encek- of. .Placcr.  C a s s i t e r i t e  i n  Tn te r io r  Alaska- 
. . . . . .  - : .. . . . .  . . . . . . .  :,,, :'.. . . : . . .  : . . ;  - 2  

t .  

Reiat i v e  
. . JaSdxkL 

. .  of Occurrencg ..Abundance SOWCO of I n f o r & t i o n  

... .... . . . . .  , . , . . . . . . .  Seventymile:. Pox! -Creek :. ..- .; .; : Ssarce -:. .Dep1;. : o f ~ . . ~ ~ l i ~ e s  
. . .  . . . . . .  . . . . . .  . . .  ; !  ... t < \ .  - ..,: :. . i - .  , : .. . . . . . . . . . .  -" , .  . . . . . . . . . .  . . . . . I . . . . . . . . .  l i .  . 

. . .  . .  ZorttJnilei :. : ?Iabo-. :reek,.: I :. .: : ;. :..:.: .: Scccpe &ll, 97. i -C,  p ,  i66 
, ' I  3 .  , . - ,'. ". . . . . . .  . . . , . , ,  ., ' . .  '.!,La s','., . . .  , . 2 -  : : . .  i .. .: . . . . . . . . . . . . . . . .  . . 

Circle;  7:::-;.-'..;.Portege:.Cr'cek .,:.:,,. . .  ; . ;<omon. - . ~ y t .  of l~ires . ' . .  . . . . . . . . . . . .  . .  : , ; d o  r e  -~:S~nlanlt; %l&, , 442,. p .  ,246 
, . . : . . .  . :  . .... . , 

- ;.'.::, Bhsf odon Srcek.. .:. Scurce Dcpt of lr5r,os 
: ." . Kor$h,Fqrk, E,gr$.s~>,,Cr..,  ., Scarce, . .  i t  w t t  

A , . . . . .  ." I ; .  
. . 

' I  . . . .  

Fairbanks Bedrock Creel: C om-on 
. . 

,(, , . . . . . .  .. . C;lea.y. Creek . . . . .  . . .  C omcon 
, ,  

. . . . . . . .  . . . .  . . . .  .: . ,~ha th ,&. ' :~re+ . Co~nmon 
. , .  ,.: . . . .  . . .  Dome: Greek . . . . . . .  : . 

. . ' Scarce 
. . , .  . .Xldorado . Breels ' . ' . Cor,on . . , .. Fa*b+nks' Czeelr ' . . - ; .  .C oumon 

. . . . . .  . ' . Ti-sh Greek I i u e  
F i r s t  Chance Creek Rare 

.: . . . . . . . . . . . . . .  .............. o r e .  . : i?are 
Trvin 2reek Comon 
 olds st re& creek Scarco 
Criggle  Creek Rare 
l!ome Creok Scmcc  
Sourdough Craek Scarce 



/or- ? S c a  /a 20 
Miles 

Fig. 4. - Map showing distribution of placer  cassiter!.te in, i n t e r i o r  Alaska 
, .. . 



Table N (Continued) 

R e l a t i v e  
.Lb'~,".dnnc a D i s t r i c t  Location of Occwrer,ce Source of I n f o m a t i o n -  

Salcha Caribou Creek 

Cheaa 3ezver Creek, t r i b .  S. 
Fork of Shena River 
Pyne ",eel:, t r i b .  3 .  
Fork of Chenz 3 i v e r  

Fowler, C. 

Fowler, C. 

Bonni f i e ld  Kooso Creek S c e r c e  

Scarce  

Tallteetna Cache Creek acd  head- 
water t r i b u t m i e s  
P e t e r s  Creek ma head- 
water tr ibuter ,r ies 
Yentna !?iv$r 

Eull. 755, p. 129 

Scarce  B u l l .  755, p. 129 

Scarce  

Livengood Livengood Creek Rare 

B u l l .  844-3, 2 .  232 
9 ~ 1 1 .  844-.D, p. 235 

Raprrrt  Euntor Creek 
Quail Sreek 

3~11. 844-D, 2.  238 
Eu13.e 813-A, p *  59 
Bull .  044-3, p. 233 
Bull. 813-.A, 59 
Bull .  824, p. 57 
311, 480, pp. m*-so 
Zull .  &PA-D, , p. 240 

I!ot Sprirgs Deep Creek 
(Toftg area) 7 ~ ~ o o d c h o p ~ e r  Cree% 

S u l l i v z n  Cree;: 
T o S y  Creck 
IAiller  Sreek 
Pa t to r son  Cree:: 
Cache Creeic 

X3&iL aant Bull. 72.2-A, P. 22 Gold H i l l  !,:oran Creek, t r i b .  
Melbzi Rivor 
!.??son Creek 
Grent Creek 

Ruby Cox Gulch 
Big Creek 
iiuby Creek 

3~11 .  712..h, 3. 22 
Bull .  824, 2 .  57 

B u l l .  910, y + 54  
2 ~ 1 1 .  813-.4, 2 .  62 
Bull. 754, ?p. Il'?.-lLa 

Dull ,  754, pp. 117-115 
II n 11 . .I1 It 

0 I t  I t  It I t  

11 n i #  I1 I t  

I t  I t  I1 It 0 

bn& Long Creek 
Kidnight Creck 
Shor t  Sreek 
Graenutone Sreek 
hbnumant Creek 
T r a i l  Creek ' 

Birch Creek 



Table IV (Concluded) 

D&&ii~& &&at i o r !  ~t_C_Cci!rren.cs 

Poormn Poomi?  Creek 
F l a t  Crsak 
S?ruce Crae4 
Tanarack Sreek 

Innolco Soob Creek 

I d i t a r o d  a l a c k  Creek 

Bela t  i-re 
Abundzr?ce Source of Inf~mat 1 on 

P - 
C o.m.o n Bull .  754, gp. 117..118 
C o ~ a n  I )  II n ~t n 
Cormon I I  tt M w q t  

Comon n e 18 n ft 

Scarce , Bul l .  754, pp, 117-118 

Rare Mpt. of 'Acos 

' iZ l iGSTZ! DEPOSITS 

Product ion 

?bring t h e  per iod of high rrmtim,e p r i c e s ,  f r o n  1916 t o  1918, 
ahout 6 6 i  t o a s  of t m g s t e n  concent~rates  were shioped frolu Alaska. 
I:iost of t h o  production vias fron the  Fairbeaks  d i s t r i c t ;  m a l l  mounts 
a l s o  cane froin t h e  ?:one, IdiJ;arod and C i r c l e  d i s t r i c t s ,  .+oduction 
ceased i n  i 9 i a ,  follovring a sharp decl ine  i n  price1. In  1941 one smali 
shipment of  concontra tes  i s  reyor ted  t o  have Seen macie from the  Fair- 
banks d i s t r i c t ,  

Price and Tenor 

P q s t e n  p r i c e s  have f l u c t u a t e d  considerably  dur ing t h e  pas t  30 
y e u s .  I:: 1916, dur ing tho  f i r s t  world v r e r ,  60 _ccr cent  concentra tes  
so ld  f o r  a r ; a x i m ~ u n  p r i c e  of $93.50 a s h o r ~  t o n  uit of W3, while t h e  
average f o r  tho  year vres $33,97. I n  1919, i r a z d i a t e l y  a f t e r  tho mr, 
the  average p r i c e  Ceclincd 50 $8.69. The d e c l i n e  continxed u n t i l  1921, 
wher, t h e  p r i c e  resc!led c! x i n i ~ m  of $1.50 a u n i t .  Since 1921 the re  
has been a more o r  less continuous increase  i n  p r l c e z ,  Early i n  1942 
d o m s t i c  concen t ra tos  v~crs  c,iloted o t  $26 a s h o r t  t o n  u n i t  of PK)3; thus  
the  s tandard n i n i z u x  grade of concentra tes  c o c t a i n i n g  60 per cent ','lo3 
sold for $1560 a ton ,  P r ices  f o r  m a l l  10';s eze g a n e r a l l y  sevscel 
d o l l a r s  l e s s  per  u n i t ,  

r n  i n t e r i o r  Alaska, fw..gsten o re  at p resen t  p r i c e s  should conta in  
a t  l e a s t  ' two ?er  cent  ;';03 t o  gay f o r  m i n i r ~ ,  concen t ra t ing  and narke t ing  
c o s t s , ,  al though the s i z e  of the  deposi t  z::d l o c e l  cond i t ions  must, of 
course,  be taken i n t o  considerotion.  F lace r  tungs ten  depos i t s  of con- 

. s i d e r a b l y  lovrer t e n o r  a r e  vrorkablc; e s p e c i r l l y  those  mined primarily or  
p a r t l y  f o r  gold,  

13rooks, Alfred E.. , The f i t u r e  of Alaska LZning: U, 3. Cool. S1uv@y 
2~J . l .  714-A, p. 39. 

21.fi1son, E. 3. , Tungsten Deposits of  Arizona: hriz. Bur. Unes ,  Cool. 
Seriss  h'o, 14, Bull. No. 148, p. 8. 

- - - . -- - -- 



In many gold p l a c e r s  t h e t  ca r ry  cpnrec i sb l s  mounts  of tungaton,  
t h e  usa of s p e c i a l  recovery ~ s t L c 6 s  is z a c s z 3 a y .  These may be e l a b o r a t e  
o r  sizlple - i n  sone czsss  t h 3  us3 of jigs o r  tables is necessary t o  con- 
c e n t r a t e  t h e  f i n e r  n a t e r k l ;  i:: otkbers t::o s a t s  of boxes used a l t e r n a t e - .  ' 
ly rcay be e f f e c t i v e  ; vi!.ile i n  ray s z a l l  oporat ions c leaning up t h e  
boxes a t  frequent i n t e r v a l s  r;ay save a gocd par t  of t h e  t u g s t e n .  

S p e c i f i c a t i o n s  f o r  ?ZL?gsten Concentrates 

P e m l t i e s  of 25 c e n t s  ers comonly charged f o r  each 0 .1  p e r  cent  
excess  o f  the  fo1101~~ing d l o m b l e  i n p u r i t i e s :  1 , 

Per  cent  Per cent  

.......... C o p p r .  0.05 12olybdenun.. ..,.... 0.25 
Pkosphorous.. .... 0.06 T i n . 0 4 m . ~ 4 ~ 0 , , 6 a , . .  : O . l O ' ,  
Arsenic. ......... 0.10 S u l r . . .  0.50 
Ant i rnon.~. . ,~  ..... 0.1.0 h a d .  .............. 0.10 .......... Bismuth. 0.10 LCsng&?ess.., .... ... 2.00 

The standard miniram g r a b  of tungsten concentra tes  is 60 per 
cen t  'Jog. f!o p o n a l t i e s  =e i y  x e d  i f  t h e  grade i s  70 per cent o r  
more 1103. 

Modes sf Occmrence 

'Twgsten minerals  of c o m e r c i s 1  importance a r e  s c h e e l i t e ,  and 
t h e  minerals  of t h e  w o l f r m i t e  group - f e r b e r i i e ,  rvolfremlte and 
hubner i t e .  !Lost of t h e  Alaskan r o d u c t  ion of tungsten has beer, from 
s c h o e l i t e ,  but  the  g r e a t e r  p a r t  of t h e  vrorld production has probably 
been f r o n  wol f ran i t6  deposits. 

S c h e e l i t e  dccurs i n  n ~ d e r a t a  temF6rature gold-qyartz v e i n s ,  i n '  
high temperature ve ins  wi th  z a s s i t e r i t e ,  end i n  replacement depos i t s  
i n  contact; metamorphic zones i n  i i m s t o n e .  7folframite i s  l o u d  i n  
igneous rocks ,  i n  pegrmti tes ,  and i n  v e i n s  a l l i e d  t o  t i n  ve ins ,  Vnile 
it t y p i c a l l y  occurs i n  h igh  tenprat lne veins ,  it i s  a l s o  found i n  
ve ins  formed at moderate t e n p e r a i u r e s  2nd pressures ,  

Tungsten d e p 0 s i . t ~  cro a h o s t  clgrays found i n  o r  necr g r e n i t i c '  
rocks. They are g e n e t i c a l l y  cor~nected wi th  t h e  upper end o u t e r  p o r t i o n s  
of g r a n i t i c  in t rus ions .  b s o c i a t e d  o re  ininerals ore c a s s i t e r i t e ,  
molybdenite, chalcopyr i te  and sometinos gold and s i l v e r ,  C o a o n  gangce 
minerals a r e  c a l c i t e ,  ep ido te  , garnet;, f l u o r i t e  and quartz.  

L .  

1 A c,<) .. 
' O U J X  



S c h e e l i t e  and a o l f r a i t e  a r e  o f t en  found i n  s t ream p l a c e r s  and 
i n  r e s i d u a l  depos i t s .  S ince  both  n i n s r n l s  a r e  b r i t t l e  and e a s i l y  
comlr.utud,  hoviever, c o x ~ e r c i a l  p lace r  depos i t s  xould o r d i m w i l y  be 
a t i c i p a t e d  c l o s e  t o  t h e  bedrock souznc,ncz of :k.e t ucgs ten .  Tor t h i s  
reeson it is o f t e n  f e a s i b l e  t o  t r a c e  t u x s t e n  1029s by panning s t r e m  
g r a v e l  and overbuzzden. 

:'&en a c t i v a t e d  by u l t r a v i o l e t  rap ~ r i t b  a vrave l o r z t h  of about 
2537 lmgstron u n i t s ,  s c h e e i i t e  f l u o r e e c e s ,  o r  g i v e s  o f f  l i g h t  of a 
chazact e r i s t i c  li&hCy b h e  co lo r .  ;:'ii;'r,in ;fie 2est fcvr years por tab le  
l a n i ~ s  t h a t  e . i t  t h e  c o r r o c t  xz re  ler .gth have been a e n e r a l l y  a v a i l a b l e .  
Sinco they  g r e a t l y  increase tho  r s p i d i t y  x i t h  ~?!icii rocks  najr 11s t a s t e d ,  
tho  value of those l m p s  t o  t l : ~  s c h e e l i t e  z o s p e c t o r  c m  hardly be ox- 
a&prated, Confirrnctory t o s t s  f o r  t x n ~ s t e n  should al.,mys be made, box- 
e71er, because a Cow o t h e r  si;bstw.ccs f l ~ i o r c s c e  s i n i l a r l y  t o  schoelite. 

Occurrences of P l a c e r  Tiinesten: 

Piacer  s c h e a l i t e  i s  ;>fidely d i s t r i b u t e d  i n  Alaska as sh0v.n i n  Fig. 
5 ,  but  nos t  of tho l o d e s  u e  apperen t ly  s~a11 o r  of low grade. P lace r  
vrolfranite agpears t o  be much l e s s  ccm.or, ti:a s c h e e l i t e ,  which ray 
be i n t e r p r e t e d  as i c i i i c s t  ir4 t h a t  it occurs l e s s  vfidely d i s t r i b u t e d  i n  
lodes ,  111 Table V a r e  l i s t e d  t h e  iao?nl occurrences of  plecor tungsten.  
F r i n c i p a l  sources  of i n T o r m t i o n  are tho  f i l e s  of t h e  College o f f i c e  
of t h e  ' P e r r i t o r i a l  D e p a r t ~ a n t  of I.:!inos b l i l l e t i n s  of  the .U .  3. 
& o l o g i c e l  Survey. The t e r m  abundant, ccmon, s c a r c e  end rare i n d i c c t e  
eaproximate m o u n t s  of turigsten mine,-ais. Cie  nore i n p o r t s n t  lode  and 
1)lacer occurrences of  t u g s t e n  v r i l l  be discussed s e ? a r a t e l y ,  according 
t o  l o c a l i t y .  

Table V. - Occurrences sf Plece r  tugsten i n  I n t e r i o r  ,Uasica 

3elat  ive  
District Locat;j.on of  Occurrt?ncc A5wdnnca Source of I n f o r m t i %  

C i r c l e  Doadvrood Zrce k S -. s c a r c ~ f -  ?fi~)t . ~ l f  !,Tin~s 
:': -. a'ounclar14; XLL. 442,  p .  245 

3witch Croak s -. ~ ~ ~ r c e  &pt. of t E i ~ e s  

Fairbeaka 3edrock Creek 9 - scs rco  
Chathem Creek S - conton 
Cleary Creek S - cornmoll 
Do;.& Creek s - sca rce  
Little Zldorado Sr. 1'1 - sca rce  
Fairbw.ks Creek s - coalaon 

:;( - s c e n e  





Tabla V (Continued) 

Locat i o n  of Occurrsnca 

Bairbarks  ? e w l  Creek 
(2ont ' d )  

F i r s t  Chance Creok 
Gilmore Crcek 
Goldst reaz  Sreek 
Xster Creek 

Salcha Caribou Creek 

Chena ?almer Cree:: 

Sonnif  i e l d  !.:oose Cresk 
&a Creek 

G r u b s t b e  Crook 
Cold. Icing Cresk 

Kmt ishna S tm~pede  Crcek 
L i t t l e  h!ooso 

'ihliteetna Cacho Creek 
P e t e r s  Croek 
Xindy Creek 
a i r d  Creek 

Livengood Livengood Creek 
iiuth Creek 
L i l l i a n  Creek 
Olive Creek 

lbmpmt L i t t l e  t2nool: Creek 
IIoosier Creek 
I'rot~blesonc Craek 
Gullnison Crcek 

Hot Spr ings  Pioneer Creek 
(Eureka O ~ e g a  Creek 

area) 

Koyuku k Lake Creek, t r i b .  
t o  :'lild River 

Innoko KO. 6 Pu2, t r i h .  t o  
L i t t l e  Creek 

Relat it.e 
~ Y ~ L Z ~ ~ C C B  Source cf I~.fo=-rlc?c; ion 

S - t Cept . of EY ces 
:'I - cbucdnnt 
S - aL1indent Dept . of ?Zir.os 
S - comon H n n 
S - S C S C ~  tt . n n 
s - 3CaC.e m N n 

S - c c x o n  Dept. of 1.fines 
':I - sccirce 11 91 n 

6 - rzre 
S - r w e  Dept. of ?lines 
S - r s r e  (I II It 

S - cornan Quentin I l a r r i s  
S - .ccmon Quentin Earris 

S - sca rce  8 u l l .  755, 9. 129 
S - scarce  Bul l .  755, p,  129 
S - scarce Bull. 755, p ,  129. 
S - abundant Sanple from 

Gordon P i c o t t e  

6 - scarce  
3 - co,won 
S - scsxce 
S - r r r e  

S - rare 
S - '  scexce 
S - com'on 
S - conr,on 

B p t .  o f  U n e s  
i t  n n 
(I II n , 

I t  . I f  t.8 

W l l .  . X B - U ,  1). 253 
Eull, 844-.D, . P. 234 
3~11. E44c.D) 2 .  235 
Bull .  E%P..D, p. 2 3  

S - sc=ce null. W.-0, p.  235 
S - r a r e  Bul l ,  M . - D ,  p .  235 

S - abundant B u l l .  823, p. 333 

S - cbundant Dapt . of  U n e s  

-- 
! I . , . ,  
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Table V (Concluded ) 

Belat  ive  
D i s t r i c t  Locat ion  of Cccurrence Abcr.d.,?ce Source of I n f o r m t i o n  

I d i t a r o d  O t t e r  Creek S - cczzon 3d.l. 642, p. 238 

!'Jade W p t o n  Zlaphant Creek S - rave Dept. of ?Lines 

st. LUchael 3onanza Creek S -. cbundant Bull. 713 -A ,  p .  22 

Fairbanks D i s t r i c t :  

I n  t h e  Fairbar.ks d i s t r i c t ,  ic t h e  c r e a  a t  :he heads of Engineer, 
Pirs.t; Chance, G i h o r e  and Pe=i  creeks ,  s c h c a l i t e  occurs  as d i s sen i -  
nated depos i t s  i n  con tac t  zete;aor:.ihosad l ines tono  and i n  gold-bearing 
~ u a r t z  veins, c l o s e  t o  s l u g e  in t rns ion  o r  porphyr i t i c  g ran i t e l92 .  

k s o c i e t e d  with t h e  s c h e e l i t e  Are t k e  n i ~ e r a l s  d iops ide ,  horn.. 
blende,  v e s u v i m i t e ,  g=net,  egidote  2nd wol las ton i te .  Locally 
f l u o r i t e  and t i t e n i t e  a r e  cotur:or~. A few ,mall f l a k e s  of molybdenite , 

a r e  a l s o  occas iona i iy  found, Although o ther  o r e  minerals  might be . 
e n t i c i p a t a d ,  cone was found i n  t t e  s2ecj.xcns examined. 

Fron 1915 t o  1918 s c h e e l i t e  was nined f r o n  s e v e r a l  depos i t s  a t  
t h e  heads of Gilmore Creek and of Firss Chance end S t e e l e  creeks .  
Sone of t h e  concen t ra tes  were shipsed out by p a r c e l  aos t  during the  
;.rLnter of  1915.-1.6; laser .  shipments viere m d e  by boat3, Early i n  1942, 
n f t o r  ly ing  i d l e  f o r  many years ,  develoymens ivork on soma of t h e  
tungsten c i a i r s  i n  t h i s  a r e a  was i n i t i a t e d  by Cleary B i l l  >dines, Inc. 

Placer  s c h e e l f t e  is foucd i n  a  xibe be^ of c reaks  i n  t h e  Fairbanks 
d i s t r i c t ,  a s  l i s t e d  i n  Tzble V. I S  I s  e s p e c i a l l y  aSundant i n  P e a r l ,  
Gilmore and P i r s t  C!lznce c reeks ,  -;~kich b a i n  the  p r i n c i p a l  a reas  of 
tungsten minera l i zz t ion .  S c h c e i i t e  doubt less  occurs  i n  othor creeks 
i n  t h i s  a r e a ,  but c o q ~ l e t o  d a t a  a r e  iacking,  :'folframite is  fould  i n  
the  p lace rs  of Poar i  and Fairbcnks creaks .  bu t  i t s  bedrock source i s  
unknown t o  t he  w r i t e r .  

1 ~ .  S. Geol. Survey Bul l ,  849..B, P l a t e  3: Geologic map of F a i r b w i s  
d i s t r i c t .  

2i.!!ertie, J, B . ,  Jr., Lode Mining i n  the  Faisbenks D i s t r i c t :  U, S. Geol. : 

Survey Bull. G62, pp. 419-424. 

33rooks, Alfred H. ; ,The Alaskan IJining Indus t ry  i n  19i6:  U. S. ~ e o l .  
Survey Bull. 662, p. 21. 



Cn lowor F i r s t  Chmce Cree!< s c k e e l i t e  a?parent ly  c o n s t i t u t e s  
t h e  p u t  of the  i? lacer  c ~ ~ . c e n t r s t e s .  For severe l  years  i t  hes 
::L~desed zold  xining opara t ions  b y  c logz ing  the  r i f f l e s  of t h e  s l u i c o  
boxes + '7- .,.s n i n e r z i  ~ ~ c s  idzntif ' iec! c ~ l y  r e c e n t l y ,  when a  sample of 
concen t ra tes  wes sen t  to' :he Lepartxcnt of E.Iiaes. 

S c h e e l i t e  i n  n inu te  m o u n t s  occurs i n   my of t h e  gold-quartz 
ve ics  i n  t h e  F a i r b z ~ L ~ s  district. 3 r d i n m i l y  i t  is so  spa r se ly  d i s -  
t r i b u t e d  t h a t  i t  be fourid c n l y  ir. a l a c e r  concentre tes ,  o r  i n  con- 
c e n t r a t e s  obtained vrhen the  o r e  i s  n i l l e d .  

Chena D i s t r i c t :  

S c h e e l i t e  i s  r o l a + , i r e l y  aS-::dznt i n  t h e  p l a c e r s  of P a h e r  Creek, 
t r i b u t z r y  t o  t h e  Chena E lve r ,  obout 70 niLes  e a s t  of Toirbanks, B r i n z  
t h e  1941 gold a i n i n g  0;jeration.s r:ost cf the  concentra tes  cons i s t ed  of 
s c h e o l i t e .  :'nlile ti.e s i z e  arAd t e n o r  of the deposi t  a r e  ~ ~ o v ~ m ,  it i s  
u n l i k e l y  :hat the  s c h c e l i t e  can Sa ~ r o f i t z b l y  recovered except as a by- 
~ ' r o d u c t  of &old rninlng., The c i n e r a l  2robably occurs i n  q u m t z  s t r i r ?&ers  
i n  t h e  s c h i s t  country rock,  7:li;ich a r e  e s g o c i c l l y  nunlerous i n  t h e  bed- 
rock uncovered i n  1941. !To g r m i t i c  rocks  a r e  known t o  oufcroy i n  t h e  
P a h e r  Sreek drainage a r e a  and no igneous rocks  were found ir. t h e  s t r e w  
g r a v e l ,  v , 

C i r c l e  3 i s t r i c t :  

Considernble wol f rxn i t e ,  t o g e t h e r  v ~ i t : ~  c a s s i t e r i t e ,  has  been re- .  
covered f r o n  t h e  p lace r s  on Deadwood Creek, i n  the  C i r c l e  d i s t r i c t ,  
Host of those  minera ls  ilzve cone f r o n  D i s c o ~ s r y  Claim, about a mile above 
where Svritch Creek e n t e r s  Deadv~ood Creek, !The p r i n c i p a l  s i t e  of 3 0 t h  
t h e  t u n g s t e n  and t i n  n ine , -e l iza t ion is  s a i d  t o  be south of a g r a n i t e  
i n t r u s i o n  t h a t  crossen ileadwood Creek near  Discovery Gulch. A smal l  
ve in  of v r o l f r m i t e  has been m p o r t e d  on t h e  rrest s i d e  of Dcodwood Creek, 
near  Discovery ~ u l c h ~ ~  S m l l  ?xounts of s c h e e l i t e  a r e  a l s o '  found 02 

Dead-trcod Szesk,  and sGmc i s ~ o l f r m i t e  cn lower Switch Creek, 

B 0 ~ i f  i e l d  D i s t r i c t  : 

F e r b e r i t e ,  t h e  iron. .r ich rnerfoer of t::e r ro i f rani te  s e r i e s ,  has  b s e ~ i  
found i n  p lace r  concentra tes  f r o n  Evn Cree!.: n e a -  tiio Libcr ty  S e l l  n i n e ,  

i n  f l o a t  near Caribou Creek, t r i b u t a r y  t o  C a l i f o r n i a  Sreek,  accord- 
ing  t o  i d e n t i f i c a t i o n s  or' specinens  nade by A. E. Glover, T e r r i t o r i a l  
Assayer. Theso f i n d s  a r e  g iven  s p e c i a l  xlcntion because the  occurrence 
of v ~ o l f r a n i t e  !x ine rds  xgs k i t h e r t o  urzepor ted  i n  t h e  BonniPield d i s t r i c t .  

lhlert i e ,  J. 2. J r ,  , Gold P l a c e r s  of  the  F o r t ~ p i L e ,  Eagle and C i r c l e  
D i s t r i c t s :  U. S. Geol. Survey I3ull. E 9 7 4 ,  pp. 297-238. 



Ixnoko D i s t r i c t :  

On ;lo. 6 h p ,  t r i b u t a r y  t o  Littls C:ez?c ebout f i v e  miles  south 
of Cphir ,  2 l a c e r  s c h e e l i t e  is f o w d  i n  :;bet rqr prove t o  be conxiercial - 

quan t i t  i c s .  W i n g  i h e  1941 placer  minicg season sbmdant  s c h e e l i t e  
vras found i n  t h e  lower 700 f e e t  of t h e  creek,  i n  ground worked by 
C. b:cFarland. About 1,600 f e e t  above tho  upper end of t h e  open cut  a 
l a rgo  d i k e ,  wi th  vrhich t h e  s c h e e l i t e  rag be a s s o c i a t e d ,  is s a i d  t o  
c r o s s  Xo. 6 ?up. 

Smal ler  a m u n t s  of  s c h c c l i t e  are found oa L i t t l e  Creelc below the  
mouth of Xo. 6 Pup, but ~21 :a ren t ly  r.0r.e i s  f o m d  above it. Schee l i t e  
is a l s o  s a i d  t o  be  absen t ,  o r  of rme occurezlce, i n  o ther  g lece rs  i n  
the  v i c i n i t y .  

X e l o t i v e l y  l i t t l e  secrcil hes been ~ s d e  i n  i n t e r i o r  Alaska f o r  do.. 
~ ~ o s i t s  of non-metall ic ninarals.  I:cst of t h e s e  m t e r i d l s  a r e  abundant 
and choap, and m e  produced c l o s e  t o  viiera t h e y  z r e  used. On the  o ther  
hcnd, urorka'ole d o p o s i t s  of c e r i z i n  s p e c i a l  g r rdes  of asbes tos ,  a i c a  and 
quar tz  a r e  r e l a t i v e l y  r u e ;  theso m t e r i a l s  coxnand s u f f i c i e n t l y  high 
p r i c e s  t o  ? o r n i t  c o m e r c i a l  !~roduction i n  i n t e r i o r  Alaska. 

Little inforp&tion is  a v ~ i l ~ b l e  conceGning deposits of high..grade 
asbes tos ,  mica o r  quar tz  c ryska l s  i n  i n t e r i o r  Alaska.. The follovring 
d i scuss ion  is n s  nuch f o r  the purpose of c a l l i n g  t h e  a t t e n t i o n  of tile 

* 

prospector t o  s p e c i f i c a t i o n s ,  p r i c e s  aqd modes of occurrence a s  f o r  de- 
s c r i b i n ~  l o c a l i t i e s  where Ccposits  have been found. bbro complete in, .  
f o r m t i o n  m y  be found i n  I ~ d u s t r i a l  L5nernls and 3ocks,  ~ u b l i s h e d  i n  
1937 by t h e  k A e r i c a n  I n s t i t u t e  of f i n i n g  and X a t a l l u r g i c a i  Zngineers, 
and i n  Kinora l s  Yearbook, Rcvica of 1940','.~i;'olished bjr . t h e  U. S. Burcsu 
of LIines. A l s o  u b l i s h e d  ~J t h e  Ctzeatl o f  Xr res  a r a  severa l  13forml;ion 
Ci rcu la r s  dea l ing  i11it:h t1las.e minerzls.  

s p e c i f i c a t i o n s '  and Priceo: 

There are  two genoral t ; ~ e s  of asbestos :  rmphibole ar,d sorpcritino. 
Included under each type a r e  f i b r o u s  v m l e t i o s  of s e v e r a l  minercls. 
Any n i n o r a l  t h c t  is e a s i l y  separated i n t o  f i b e r s  may be c l a s s i f i e d  ur.doz 
t h e  c o m e r c i a l  tern "asbestosn. 



Sone v a r i e t i e s  of a sbes tos  segernta  i n t o  l o q ,  s i lky  f i b e r s  of 
good t e n s i l e  s t r e n g t h ;  these  a r e  s u i t o b l a  f o r  sginrd.r& i n t o  yarn and 
b r ing  t h e  h i&ies t  p r i c e s ,  I n  genere l  t 5 e  z o r e  b r i t t l e ,  coarse or 
s h o r t . , f i b e r e d  grades s e l l  f o r  lo::cr i ~ r i c e s ,  althoug!! o t h e r  f a c t o r s  
scch a s  r o s i s t n n c e  t o  f i r s  o r  a c i d s  have e be-ing on t h e  velue. Toe 
highest  p r i c e d  grado of zsbes tos  i s  !u~or,?i es Srude l:o. 1. 

P r i c e s  or' t h c  va r ious  .c.rados ot' n sbes tcs  c o r e r  a wide ranee. '17ia 
fol1o:vine; q x o t a t i o r , ~ ,  t&en f r o n  3 Cs 1': J :.:eta1 and !.:inern1 L!arltets f o r  
A2r i l  30,  1242, serve  only  e s  a gens ra l  guide:  

" h b e s t o s ,  81)r t o n ,  r .0.b.  >debec nioes, tax and baes 
izc luded:  Crude I:o. 1, $650 t o  $730; crudo I!o. 2 end sundry 
crudes ,  $165 t o  $385; s g i n n i r !  f i b e r s ,  $124 t o  $146,50; 
v c r i o u s  grades  sh icg la  s$ock, $62.50 t o  $85; ver ious  made3 
pa3er s t o c k ,  $44 t o  ;49; ceasnt  s t o c k ,  $28.50 t o  $33; 
f l o a t s ,  $19,50 t o  $21; s h o r t s ,  314.SO t o  $26.50.n 

I?.icos of  .::igk-..sl*odc asbostos have f h c t x a t a d  rridely. I n  192i 
euo ta t  ions f o r  20: 1 crude reached a h i &  of a j o u t  33,000 a ton ;  th roe  
yea r s  l e t e r  ;hey had dropyad t o  $300. Pr i ce s  ha-ro i n  genera l  increased 
dur ing the  l a s t  fea years, ;iLthoug.h tile g r i c e s  of hi&!-grzdc asbosaos 
a r e  comi~ar~ ; ivo ly  iligli: it i s  u s u a l l y  riocessary T O  handle rnmy t o ~ s  of 
rock  t o  groduco s s i n g l e  sofi of a sbos tos ,  consequently on ly  the  b e s t  

. grsdes  could ba minod i n  i n s c r i o r  Alaska. 

Over 90 por cent  of  ti=e :.iorldts a sbes tos  is   fro^ dopos.l.ts i n  
~ o ~ p o n t i n e ,  a r ~  e l t e r a t i o n  p;-oduc+, of dun i t e  and p o r i d o t l t e .  Tho most 
i n p o r t a t  v a r i e t y  of se rpen t ine  asbes tos  i s  the  highly f i b r o u s  n i r i e r s l  
c a l l e d  c h r y s o t i l e ,  C h y s o t i l e  genera l ly  occupies  v e i n l e t s  a l o ~ g  
f r a c t u e s  iz s e r p e n t i n j  xed d . a i t e ,  Srequent ly  %lie v e i n l e t s  form a net -  
:;~ork: o~ ney l i e  i n  c l o s e i y  snaced p a r a l l e l  p l m e s .  S h r y s o t i l e  vel n s  
a r e  a l s o  f ~ ' ~ d  irA l i rnes to-e  enci dolomite, oxsocie tod wi th  serpentine,  
I n  o t h e r  c a s e s  t h e  ve ins  occu 2s i .2~~1-s i n  ser?cn!;ine,  oralle lei t o  t::? 
badding of ;ha limostono, 

Axphibolo asbes tos  c o ~ ~ o n i y  occurs  i n  il?torbedded ve ins  i n  iron.- 
s t o n e ,  a s i l i c i f i e d ,  iron, .beering s l a t e .  Soverai  var ie t ies  a r e  o l s c  
found i n  b a s i c  igxeous rocks ,  and i n  g m i s s i c  an6 s c h i s t o s e  rocks of 
higii nagnesin  c o n t e n t ,  



Asbestos has i o r g  Cae~: kcollrn t o  occur naar Siluzgnek i n  the  
Kobuk region.  It i s  found assoc iz tad  1!riti-! greenstone i n t r u s i v e  zoclcs. 
According t o  ~ a i t h l ,  a t t e z p t s  ta7e been .m2a t o  n ine  t h i s  a sbes tos .  
bu; t h e  > r i c e  vlus not suffizic~tly Ligh t o  Fay f o r  t h e  t r = s ? o r t a t i ~ r ~  
Acco~di r~ :  t o  o t h e r  r e i ?or t s ,  sGme !..isi-.crzZc asbes tos  has bean fou id ;  
but  s a m ~ ~ l s s  llave r,ot been seer?- b y  t h o  ?rr?.tcr. ,?"e S h u g n a k  asbestos 
Z s p o s i t s  w3re exa7incd i n  1931 f o r  t h e  T o r r i c o r i e l  Department of L5nes 
by I r v i n s  McK, Reed, :issocias;e hIic::-,,= Z c g i x e r ,  a d  were found t o  irL 
c lude  hi.g:?,.grcde c h r y s o t i i e .  k .= :  occurrecccs  have been ciascribed at 
33, 2 1  22 of o repor t  on 1::ini~g I r , r e s t i iga t ions  and LIiiie 1nspecl;ion i:: - - 
Alaska : B.i.nnni tun 6nrii.n~ I ~ . ~ L ' L  31: 1333, 

Scrpen i ino  asbes tos  occiirs ir, ddu~i to  a ! l l  ser:,entine i n  s e v e r a i  
l o c a l i t i e s  i n  the Solclza and Tolovcna d i s t r i c t s ,  Lvt s o  fa r  a s  is  hov.~.;  
!lo c o i x ~ a r c i a l  Geposits !icve been feud, 2~s:;ostos has z l s o  boen r a p o r t z d  
nezr  Tinber Creek: t r i b a t a y  xo.  t:ka Toic Xivur: by Sax GmbLin, of F a i r  
bai :s ,  bxt  LO i n f o r m t i o n  is o v a i i c h i e  os t o  i t s  quaij . ty 

Ic t ! ~ e  I',usko?wFn r e ~ i o ~ :  a s b e s t o s  aad a l s o  g a p h l t e  were dredged 
frorn t k c  bedrock of c t e  Tululisak 2 i re r  dur icg  t h e  xining c 2 e r a t i o n s  of 
t k e  i l ax  York Aiaska Gold iksdgi-ng Co.~.;miy, eccording t o  k 2 Glover; 
T e r r i t o r i a l  Assayar-  Ir; t h e  i.!mskail 6 i . s t r i .c t  sr,aLl s t r i c g e r s  of 
r a t h e r  coa rse  amphj.boJ-e a s b e q o s  l:sve been f0ur.d i n  rocks of geenszo i i e  
habj t, Chryso t i l e  a sbes tos  has also been r e p o r t e d  i n  t h i s  O j s t r i c t .  

i s b e s t o s  probably occurs j.n near ly  ail.  of t k e  Rrcas of 5aal.c 
igneous ~ o c k s  t h a t  outcrop i n  m a y  r r c s s  i n  i n t e r i o r  Alaska: a s  w e i l  
as  ic o t h a r  t 3 ) e s  of  rocks ;;;?lather o r  r o t  my of it !.s of z o m ~ r c i r h  
q u a l i t y  can ba deternkned o n l y  by i,ros!jactlr.g- 

Spec i f  i z a t  i o c s  and Pr ices :  ------.--- - ,  

P r i c e s  of n i c a  de2end iazn~sly OTL gza2e acd s i ze ,  They rmge f r o n  
i e s s  t h a ?  a c e n t  a pocnd t o  OVO? $20 I;l.icss of c i o ~ s s t j . ~  r,!'.ca Lave 
inc reased  considerably  d 2 r f . n ~  t he  gas$ fe71f yea r s ;  I:: 2.940 the  averags 
sale va lues  of domestic :1rrcut s h e e t  r:lbca ranged f r o n  $3-0- 284 Cor 8 .x 0 
inch s h e e t s ,  , t o  8;7 c e 9 t s  a ?ol,~!~d f o r  punc:i mica, which y i e l d s  c i r c i e s  
1& t o  1* inches  i n  d imeter2  

h x i t h ,  Po  S<.: Tie I~oatak~Ko'oulc Region: U. S: Gcol: Survey E u l l  
536, 1913: p ,  l.55; 

2 ~ n e r a l s  Yearbook, Review of 1940, p. l.363, 



h;odes of Occurrence: 

Kuscovite, t h e  so-cal led ::.hito mlcs, is  t h e  n o s t  valuable in- 
dust r ia l ,  mica and is tiis most e x t a n s i ~ o l y  used. Zhlogopite,  o r  &?her 
n i c s ,  is next ic  h ~ ? o r t a ; c e .  '2.e otllor i r 2 u s t r i a i  ,nicas - b i o t i t e ,  
v e n i c u l i t e  and l e ? i d o l i t o  - ara of !.\inor innor tance.  

L:uscovits and b i o t i t e  e re  :;idol:: d i 3 t r i b u t e d  i n  t h e  f o r d  of sixdl 
f l a k e s  i n  g r a n i t e s ,  gne i s scs ,  s c h i s t s  cl.2 s i m i l a r  rocks. Tho valusble 
occurrancos of sheet; muco-r i te ,  hoeover, =e c onf inad t o  p o ~ m t i t o o  
r!ith t he  s a a  conirosition as ordino:y grw.i:o a d  ccn ta in ing  sssen$ia l ly  
quar tz ,  f o l d s p a r  nzd nFco. I n  p e p a t i z a s  t:ho icdividual nine~al con- 
s t i t u e n t s  a t t a i n  p a a t  s i z e ;  czces ioca l ly  sheets o r  so-cs l lod booko of 
nuscovite s e v e r a l  f e a t  i n  dizm.zter havia boen found i n  them, although 
ehee t s  a f o o t  i n  d i ~ ~ e t e r  a re  coasidorcd lc.zco. 

Phlogopite is r e s t r i c t e d  t3 tnslc ~ e p t i t a s  composed c h i e f l y  of 
t h e  n i n e r a l  pyroxene, Thosa d:kss cro ccsinad t o  areas undorlairi by 
larg3 passes o f  b a s i c ,  pyroxe~o-beazninz rocks. most i ~ ~ o ~ t a a t  of 
such areas are i n  sou thscs te rn  Q ~ c b a a ,  i n  e a s t e r n  Ekdaguacsr and i n  
Russia. 

Mica is found i n  a l l  p z r t a  cf lJes.b, but t h o  pe-tite d ikes  
i n  which the l a r g e  s h e s t s  occur have baen l i t t l e  prospected f o r  t h i s  
ziineral. Frequently the  ex2osed ;arts of t h e s e  dikes are weathered 
and crackad by f r o s t ,  GO t h a t  i t  is d i f f i c u l t  t o  o b t a i n  ropresontative 
a m p l e 8  from t h e  nurfaco. 

According t o  r e p o r t s  of I n d i m s ,  k g e  o:ica s h e e t s  have been 
found i n  t h e  Nabesna dis tr i c t  nszr t h a  i.!abesr& nir.0, a d  a l s o  near tho  
villege of Mentastn. S m  of t h e  s h e s t e  a:*o saic? t o  be e f o o t  square. 
An occurrence of shoat nica i~: a p c ~ m a t i t e  d ike  ebout 25 milea from 
Gulkana i s  r e p o r t e a  by Ssm Cmbli r .  of Fs i rbarks .  Tho exact  loca t ion  
is not bum t o  t h o  m i t e r .  

Rocently a large body of l e p i d o i i t e ,  a l i th ium-bear ing mica, YES . 
uncovered on upyer !lade Croeli ciwing ciinirlg opera t ions  by t h e  Vade Creek 
kedging Company. 



S p e c i f i c a t i o n s  and Prices: 
, . 

Quartz i n  tha  f o r n  o f  sezd, gxrsl o r  crushed s t o n e  sells f o r  e 
maximum of $2 a ton i n  t h a  Vzitsc? Stz fcs .  Q:lcetz ir. t h e  f o r n  of 
c r y s t a l s  s u i t a b l e  for  use ir. r e d i o  fsacpmoy c o n t r o l ,  on the  o t h e r  
hand, s a l l ~  f o r  $2 t o  $23 a poud. C o n s i i ~ r i 3 g  the abundance of q u a r t z  
c r y s t a l s  it is obvious t h a t  on ly  s. ~ ~ 9 1 1  3r~: :or t ion o f  then oan be 
used f o r  t h i s  gurposc. They r . 1 ? 3 3 3  c l o z  cnd hare at l e a s t  tvra ,cr';otal 
faces; i n  a d d i t i o n  tkog  sY2st bo 1 . 2 o  : '~oa s f ~ a i n ,  cracks, need lea ,  
bubbles,  c l o ~ l d s  and tvir.nir.3. ; h s t  of t>.cco irxgerf e c t  ions, except  some 
t y p e s  of turinning, rdy be saer. :vitil tho n&sd eye. As t o  size,  sone 
u s e r s  sl;ecify c r y s t a l s  v:-sigi;ir.g f?on 3 t o  O pounds, bu t  s i n c e  t k e y  e r e  
c o s t l y  a d  d i f f i c u l t  t o  o'otair., okkers uso c r y s t a i s  as mall as half  a 
pound. 

Quartz cryetals suiseble fo;. t:se i n  op t i c a l  i n s t r u n a n t s  a l s o  
b r i n g  high >xnicas. T'neir s p e c i f i c a t i o n s  ere ebout t h e  sm,o cs i'o: T,?!OSG 

used ror x d i o  f r e q ~ e n s y  con t ro l .  Soaa pzdes o r  crystals m e  used i n  
j eve l ry ,  but  as a ruie t he  c o s t  of c u t t i n g  and p o l i s h i r g  i s  g r e a t e r  thz?  
t h a t  of t h e  rai7 m t e r i d ,  Quartz crystd su i tzb le  f o r  t h e  manufectura 
of fused s i l ica  ware s e l l s  for  $100 t o  $150 a ton. 

Iibdes o f  Occurrence: 

?Cat t o  feldspar ,  quartz is t h e  most ab:.x..dont minera l  it: t h e  ear th ' s  
c r d s t ,  It occurs  ir. a glweet c1~5.1er of i'o-xis and variet ies.  8Qt:artz 
c r y s t a l s  sd i tab le  f o r  r a d i o  use occur l j r ixc ipa l ly  i n  pagnrttite dikes, 
h a o t  i c a i l y  a l l  of t h o  v:orld's suyply corns t'rom Brazil. 

L o c a l i t i e s :  

t k e  ~ n s t  yes r  s e v e r e l  sgociole:ls of q m r t z  crystal !:aq;a conit- 
from the  upper ICo-Jukuk: ragion. One repor ted  gqcurrenae is nen2 Wila 
Lake; another is  on the i l e t t l s s  2iver naur g i g  M e .  !:one o r  the .-j&r.~1~s 
were s u i t a b l e  f o r  use i n  r a d i o  freqcenay co~trol, I:ut i n  vieu! c r f  tllc r e . ,  
por ted  abundance of c r y i j t e l s  i n  soue l o c a l i t i e e ,  it ;:.auld sesm t h s f  ad, 
d i t i o n e l  searob vmuid be il;orthwtile. 


