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Scheelite ore froin tile Clearg H i l l  ldiiles ?ro?erty, on Qilrnore Dome 

i n  the h'a,irbanks d i s t r i c t  of Alaska, contains a considerable :proportion 
-L- -. 

of n ~ s n e t i c  gaig,-ue n i n e r d s ,  Tests vere male t o  determine the i den t i t i e s  

and ax~ouizts o f  magnetic 2nd gon-wgneti c gz~lgpe minera.1~ i n  r e 2 r e ~ e n . t ~ -  

t i ve  ore, 

Ganm-e iiiiiner?& 

Gangue minerals i n  schee l i te  ore from the Clezxy H i l l  Mines p?o:~ertp 

a r e ,  i n  the q~rox i l i l a t e  order o f  t he i r  e,%u~dznce: quaxtz, c d c i  t e  , p-roxene 

(chief ly  d i o ~ s i d e  and hedellbergite) , horli'blende, garnet,  t i  tzni  t e  sad 

z3at i te .  Of these the f i r s t  four coinixise the 'bulk of the gangue, althongh 

ga,rne t i s  o~c? , s i  onallg f O K C ~  i n  sigizif igaii-; ~rnouz~t  s . Ti t a n i t e  and aga,ti%e 

a re  r e l a t i ve ly  scmce. Pyr i te ,  ~y- r rho t i te  and molybdenite 2re ?resent,  

but 2ze so ra re  tha t  only a, few greins {qere f o m i i  i n  hundreds of 

s?ecinens of ore, Vesu-vienite 2i;d egidote vere fotsnd i n  scheel i te  ore 

from t he  same area,  but kzxe not been iden t i f i ed  i n  ore from the Cleasy 

H i l l  Xines gro-er ty .  

Of the doni:~snt gangxe minerals, ~-r):rroxenCl,, horablende a c l  garnet 

m e  suff ic ient ly  magnetic t o  be e t t rac ted  by a. sna l l  electronzgnet, or 

by P small Alnico mzgiiet f i t t e d  ~dth gole s ieces .  The rezairiing 

non-mag-~etic gangg-e minerals a r e  essen t i~Aly  quaztz an$- ca l c i t e .  



Fol-loving i s  a ta?uula,tion of the a:)nroximate s;gecif i c :  g rav i t ies  

tiad m s g ~ e t i c  sro:)e:r.ties of the in?ortant gadwe miner2.l~ a;nd of scheel i te .  

QJ-2s t z 

Calcite 

Sp ecif i s 
gr m i  t Y 

X o r ~ l ~ ~ l  ende 3.4 11 t l  

.- 
Jecause of t he i r  higher s ~ e c i f i c  g rav i t i e s ,  t i e  nagiietic galwe 

minerals v?ov.ld be somewhat more d i f f i c u l t  to  s e~mra te  from the scheeli  t e  

by ts,bling e lan  the non-mzgnetic gangue. 

G r i ~ ~ d i - ~ ~ n d  Screeniw -- 

A req-esentat ive saa?le, v;.eigiiing 7.5 kg. (16.5 p u n d s )  and 

conta'sning an estimated 4.5$ \!Oa, vas selected dronl ore tzken from the 

. .-. ?.. 
shaf t  md from ;posgect p i t s  oa the Cleary H i l l  mnes ?roqer'cy. l'i?e 

ssm?le was crv.s:?ed to  m i m s  k" i n  a ;as; crusher z ~ d  s13li.t t o  070 gram 

ia a Jones ore s a q l e r .  After removing the mi~;us 20 mesh !nateria,l, the 

coarse pa r t  of the 470 grm portion vr2s grouxd to successively sm8,ller 

s izes  i n  a 3rs,un p l v e r i z e r  - t h i s  vas done by se t t i ng  the ? la tes  

s l i & ~ t l $  c leser  f o r  each net. grindiag - u n t i l  all. of the materi8.1 gassed- 

a 20 ~:esh screen.  I n  order t o  avoid excessive sliming the  minus 20 mesh 

xnat er i 81 was r ernovecZ a,f t er  each gsi~d.ii?g, 



P r e e t i c ~ . l l ~ '  a l l  of the sch.eel i te  was l i b e r a t e d  from the gangue i n  the  

20-35 mesh (0 .833  to 0.417 m a . )  g r e i n  s i z e s ,  but i n  order t o  iden t i fy  the 

g2,ng-u-e n~inerz,ls and to  f a c i l i t a t e  magnetic se:rjara,tion v!i t h  eqyipment a,v& 1- 

zible, t h i s  f r a c t i o n  was f u r t h e r  crushed i n  a11 i r o n  mortar u n t i l  i t  y,ssecl 

a 35 mesh screen. In order t o  furJcher f a c i l i t a t e  the  t e s t s ,  the 470 grzm 

por t ion  was se;?a,rated by screening in to  a 35-80 nesh (0.417 t o  0.175 am.) 

f r a c t i o n  2nd a minus 80 mesh f r a c t i o n .  

Die veigbt  of the  35-80 mesh f r a c t i o n  vas 196 g rzx~s ,  while tha t  of 

the  minus 80 mesh f r a c t i o n  w ~ s  246 grams, making a t o t a l  of 442 grams. 28 

grms was therefore  l o s t  durixg crushing an& s iz ing .  A tenth, i~a.?:L or" each 

f r a c t i o n ,  tna'i; i s  19.6 grsx~s and. 24.6 g r a i s ,  tias use$. i n  determj.nii?g the  

E ~ O ~ ~ I I ~ S  of rnq23e t i c  and non-nagne t i c  ga,ngne, as described i n  the f ollo??ing 

ssc t ions .  

Se-oz,raJ~ioil ql L i ~ h t  Gznp.xe - ?*Iinera!.c 

Se-rm.ration - oP qv.a>ktz and c s l c i t e  from the  hezvier  gangue micerals  was 

effec ted  iiy the use of bronoform (sp. g r .  2.89) .  liken >laced i n  bro~oform 

q.u.z.rtz snd c z 1 c i . t ~  f l o n t  on to!, of the lic:uid, while s c h e e l i t e  and the  re- 

;neining gzns'u.~', ~ ? i ~ l e ~ a , l s ,  vhich have s s e c i f i c  g r a v i t i e s  g r e a t e r  tham 2.89, 

sink to t?-e bottom. The ~t.ri~louiits of q-uartz and c d c i t e  i n  the  35-80 ~nesh 

s,nd i n  the rairlu-s 80 mesh f r s c  t i ~ n s  zre  sltloi-:n i n  Table I1 . 

Sesa.ration of ;;iazneiic Gan~we Idinerals 

Following the se;garation of ouexrtz and c a l c i t e ,  the magnetic gangue 

ninei3als !,ere rerfioved by a srnall electron3,gne 1; f i  t t ed v i  i-h gole  o ieces  . From 

the  35-80 nesh f r a c t i o n  a near ly  j?l).i3e s c h e e l i t e  concerztrale was o'otained; thus 

:gra,ctieal.ly all o f  the heavier  gmgu.e mice?-als a - e  r-nsgnetic . Frorr, the  

minus 80 mesh f r e c t i o n  a h igh-grde  , .  



conceiitr2,te could not be readil;. obtz5ned y + i t  1 equ-i?ment ava i l ab le ,  

beczuse considerz3le s chee l i t e  va,s mec i~~i i i ca l ly  included with the nagiietgc 

31inei-21s C i r i 3g  separetioil.  By indd~g several. f r a c t i o n a l  s e p r a t i o n s  

under water, i i o ~ ~ e v e r ,  a concentrate containing 5iiout 405 s chee l i t e  (32$ V83) 

ries o'otained. Hesults of t2e nziinetic se?z.ration a r e  shovn i r r  T ~ , ~ o l e  11. 

--- 
Tieight 
grams 

Go.zise T r s t  1 19.6 
(35-80 mesh) 1 
Fine Tract .  
( l e s s  thsa 
80 mesh) 

I Total S m ~ l - e  44.2 --- ---. 

* W03 coctent estimated ulrder f luorescent  l i g h t  

TJariatioils i n  the Ore ----- -- 

A s  i n  most re-lece:.zent de30si ts ,  there i s  a vide  va r i a t i on  i n  

tenor i n  the Ciearg X i 1 1  Mi-les s caee l i t e  ore,  Sam?les from the shaf t  

aq& from surfaxe ?i ts  contziced anydhere from 0.5 t o  30$ W03, although 

the avercage !m3 content of z21L the  ore faken from the shaft i s  s l i g h t l y  

l e s s  than $5. 



ax6 horablerde , a r e  invs,ria,-oly associa ted  xi. t h  the  s c h e e l i t  e ,  there i s  

no z22s,rer,t q u ~ n t i t a t i v e  rela,tionshi?. !his i s  i l l u s t r a c e d  i n  Ta,%le 111, 

: 5 i c h  SCOYJS perceatages of maZgnetic gangue end of  !IIU, i n  ~ j - c k e d  
5 

sgecinens of ore.  

Conclusions --- 
i%gne t i c  gsngd-e minera.1. s c o n s t i t ~ t e  ~Ioout 345 of the  Cleazy S i l l  

. - *  m n e s  s c h e e l i t e  ore;  t:ie remaiiling gzngae i s  essentia3il:r ct_u?xtz a:nd 

c a l c i t e e ,  The magfietic minerals a r e  a t t r a c t e d  by a, lo.::-?overed e lec t ro-  

~ ~ g r ~ e t  axil a r e  r e a d i l y  renoved T r o n  ore ground to  35-30 nesh, E42,gnetic 

sepa,ra,tion of l i n e r  gr2in s i z e s  w a s  more d i f f i c u l t  v i th  e@.pea .k  avai l -  

a - ~ l e ,  'out e ?a,rtisJ. se;~s,ration was effec ted  =zder ~ r z t e r .  

Beca;+.se o f  the la:rge ?rosortiori of r e l a t i v e l y  i e a ~ y  !~iz,gnetic 1niner2,ls 

i n  t h e  o r e ,  f u r t h e r  i n ~ e s t i g a , t i o n  i s  reco~~gended t o  determine i f  magnetic 

sepsrr,lion csa be ~ d v a ~ ~ t z g e o u s l y  gsed p-s a,n adjunct t o  gravity se:?a,ration. 

Hemy PZ. Joes t ing 
Assoc , 5iinf ng Ecgiaeer 
Feb. 5 ,  1943 
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