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The chrornite occurrences described i n  t h i s  repor t  are confined 
t o  the  lied 1 , b u t a i n  area located on Kenai Peninsula. This area is  i n  
the  cen t r a l  port ion of t he  southwestern end of t h e  peninsula, and with 
i ts  elevated posi t ion,  forms the  headwaters of Seldovia and Windy r ivers .  

The geology of t he  area  and a port ion of IZanai Peninsula i s  
described i n  U. S. Geological Survey bu l l a t i n  742 by A. C. G i l l . *  Con- 
ta ined i n  t h i s  repor t  are short  descr ipt ions  of the  chronlite occurrences 
of Red Mountain. The wr i t e r  v i s i t e d  the  urea a t  the  request of t he  
ownsrs of  some of t h e  deposi ts  t o  gain more information and t o  make 
d e t a i l  sketches of individual  deposits. It was found during the  sketch- 
ing of individual  deposits  t ha t  the  po ten t ia l  p o s s i b i l i t i e s  a re  much 
grea te r  f o r  t h e  mining of chromite than those represented i n  the repor t  
mentioned above. Rather than  numerous scat tered occurrences of chromite, 
the major showings were found t o  be de f in i t e ly  r e l a t e d  t o  a de f in i t e  
s t ruc ture ,  unusual i n  occurrence, but wholly r e l a t ed  t o  the  in t rus ive  
mass. This, it i s  hoped, w i l l  be he lpfu l  t o  the owners i n  t h e i r  develop- 
ment and t o  fu ture  operators. Further,  the  sketches of outcrops showing 
the  fea tures  i n  d e t a i l ,  and t he  r e s u l t s  of channel sampling, together 
with high grade and low g a d e  zones, may be of fu r the r  help  i n  making 
est imates and planning fu ture  development. 

Access ib i l i ty  t o  t h i s  area  is  being made comparatively easy by' 
the  construction of a t r uck  road from the  west shore of Jakolof Bay. The 
road, beginning a t  sea  l e v e l ,  follows along the  w e s t  bank of Jakolof 
Creek f o r  a distance of one and t hee -qua r t e r s  miles and t o  an elevation 
of 160 fee t .  Thence a c l W  of 200 f ee t  is made i n  a distance of l e s s  
than half  a mile ,  avoiding a canyon and falls. Thence f o r  a distance of 
four and a half  miles from the  bay a low summit is crossed in to  t he  val ley 
of Rindy River. Thence up 'JJindy River va l ley  fo r  two miles t o  an e le-  
vat ion of  1,000 f e e t  i n to  t he  g l a c i a l  cirque which occupies the center  
of t he  Red Llountain dunite mass. Further road building w i l l  be required 
from the s t a r t i n g  point out along t he  shore of Jakolof Bay i n  order t o  
obtain a deep-water dock s i t e  and high b l u f f s  f o r  bunker f a c i l i t i e s .  
Transferring ore from t h e  rock bunkers i n t o  ships w i l l  probably be ac- 
complished by conveyor be l t s .  Further,  the present developments w i l l  
require f a c i l i t i e s  f o r  medium g r i n d i w  of low grade ore for shipment and 
sor t ing of t h e  higher o r  shipping grade of ore. Worn the  end of t he  
road i n  t he  upper bas in  of Windy River, t he  ore from t h e  major showings 
is access ible  v i a  a e r i a l  trams. These, with the  a i d  of a few towers, can 
be of the  g rav i ty  type due t o  t h e  di f ferences  of elevation.  Mining of t he  
known individual  deposi ts  w i l l  be from sha f t s ,  g lory holes and shor t  tun- 
nels.  Trucks o r  c a t e r p i l l a r  t r a c t o r s  w i l l  be used t o  convey the ore from 
Red Mountain t o  the docks. 
* ~ i : L l ,  A. C., WChrolnite of Kenai Peninsula," U. S. G. S. B u l l .  742. 



Geology: 

The Red Mountain area  cons i s t s  of an e l l i p s o i d a l  exposure of 
pe r i do t i t e  extending 4 miles i n  a northwesterly-southeasterly d i r ec t i on  
along i ts Length and 2 miles  wide. 1t.i.s surrounded and i n  contact  with 
highly metamorphic s l a t e s  and graprackes regarded a s  of probable Paleozoic 
o r  e a r l y  Tr iass ic  age.* The t o t a l  a r e a  consis ts  of pe r ido t i t e  which 
covers an area  of 7 square miles. The contacts  a r e  considerably f ractured 
and have been subject  t o  intensive erosion and now occupy depressions 
more o r  l e s s  f i l l e d  with s l i d e  rock, S i l l s ,  dikes and other minor 
i n t ru s ive  fea tu res  a r e  lacking i n  t he  graywackes and s l a t e s ,  however, a 
d e f i n i t e  contact zone shovss around t he  outside borders of the  peridoti.De, 
This zone is represented by a zone of serpent ine ,  which is  t he  a l t e r ed  
phase of t h e  dunite which comprises t h e  g rea te r  por t ion of the perido- - t i t e s .  The numerous f r ac tu r e s  i n  t h e  serpentine a r e  slickensided and 
f i l l e d  with a white powdery mineral which appears t o  be a magnesium 
carbonate. These f r ac tu r e s  and breccia ted zones were apparently caused 
by pressure and movement a f t e r  t he  cotlsolidation of the basic maw. 
The deposi t ion i n  the  f r a c tu r e s  i s  t h e  r e s u l t  of p r ec ip i t a t i on  from 
so lu t ions ,  the  l a t t e r  believed t o  r e s u l t  from the  l a t e r  phases of the  
c r y s t a l l i z i n g  magma. F!lost dunite,  as viewed under t he  microscope i n  
t h i n  sec t ion ,  contains innumerable minute channel ways around the 
oli'vine c ry s t a l s ,  through which the  l a t e r  solut ions  a r e  believed t o  have 

, passed, carrying the  uncms ta l l i z ed  por t ions  of t he  magma. This condit ion 
i n  a m a p  has a tendency t o  equal ize  t h e  i n t e rna l  pressure gradually,  
keeping the  magma more o r  l e s s  i n t a c t ,  not causing violent  eruptions,  
and allowing it t o  flow out i n to  other  s t ructures .  

The e n t i r e  p e r i d o t i t e  mass of Red Nountain, which now i s  shown. 
a s  a much eroded and c e n t r a l l y  depressed Inass, appears t o  hava been the  
domed top  of a l a cco l i t h .  A t  the  present  time the s i de s  of the l a c c o l i t h  
a r e  s t i l l  unexposed beneath the  slate-graywacke s e d h e n t s ,  Thus the  e f f ec t  
on the sediments during the  periods of in t rus ion  was one of gent le  u p l i f t  
r a t h e r  than violent  eruption. Over a d  above the  domed port ion of the  
l a c c o l i t h ,  which now is represented by the e l l i p s o i d a l  p e r i d s t i t s  outcrop, 
t he  upward th rus t ing  fo rce  was g r e a t e r  and caused a g rea te r  breaking up 
of the  sediments and these  have been removed by erosion. 

Chronite appears t o  have been the  only economic mineral de- 
posited i n  t h e  area  and t h i s  i s  confined t o  the  dunite bands of the  
pe r ido t i t e s .  Since the re  have been no discoveries of chromite ore  i n  
the  sed iaen t s ,  and the  deposi ts  described i n  t h i s  repor t  a r e  wholly 
within the  duni te ,  a desc r ip t ion  of the  sediments is  not herewith con- 
ta ined,  but can be obtained i n  b u l l e t i n  587.** The present erosive 
fea tu res  of t h i s  a r ea  m d  the  h igh  bes ic  content of t h i s  dunite forma- 
t i o n  o f f e r  ac excel lent  opportunity t o  observe the i n t e rna l  s t r u c t u e .  

*0p. c i t . ,  p. 3. 
**Ivkrtin, G. C . ,  Johnson, B. L, & Grant, U. S. ,  ftGeoLogy and X i n e r d  
R e s o ~ ~ c e s  of Kenai Peninsula: U.  S. G. S. Bull. 587, pp. 33-55, 



Photo s l i d e s  Nos. show seve ra l  of the  topographic fea tu res  of 
the area.  S l i de  Uo. shorvs the  exposed b lu f fy  s ec t i on  along the  l e f t  
l imi t  of *Jindy River. The various duni te  and pyroxenite bands a r e  shotvn 
confined t o  a s t r uc tu r e  t h a t  shows a s  d i s t i n c t  s t r a t i f i c a t i o n  i n  what 
appears t o  be a large  syncline. The g l ac i e r  which occupied the  l a rge  
g l ac i a l  c i ~ q u e  at the  head of Yindy River has fomed t h e  remaining higher 
r idges  i n t o  the  shape of a l a rge  horseshoe. 

The g rea te r  por t ion of t he  exposed , ~ l l i p s o j . d a l  pe r ido t i t e  mass 
cons i s t s  of dunite,  The outer  band along the  contact  i s  a l t e red  dunite 
and i n  many places appears as  a serpentine.  l%e dunite occurs i n  d i s t i n c t  
bands. These bands vmy from a few f e e t  t o  several  hundred f e e t  i n  thick- 
ness. In te rca la ted  between the dunite bands a r e  bands of pyroxenite. 
These a r e  much narrotlrer i n  vsidth with the  g rea te r  por t ion of them l e s s  
than 50 f e e t  i n  thickness,  The darker colored pyroxenite bands a r e  
e a s i l y  dist inguished a s  the outcrops a re  exposed along the b lu f fy  va l l ey  
walls of :'lindy River. The s t r a t a  of bands g a d u a l l y  become thinner i n  
the  upper s e r i e s ,  and t he  pyroxenite bands become more numerous. This 
is e s p e c i a l . 1 ~  not iceable  a t  t he  tops of t h e  higher pyramidel peaks. M i l e  
the  bands of dunite and pyroxenite, as they occur i n  e l l i p s o i d a l  forms, 
a re  held  t o  have been formed as  pu l sa t ion  flows of t he  magma, the  o r i g in  
of t he  segregation of the  pyroxenite bands from the  dunite bands i s  i n  
doubt, ?&ether the  pyroxenite formed at the  bottom of the pa r t i cu l a r  
flow by magmatic segregation,  o r  was a separate flow, is not knovm. m e  
t o  t he  equal ize t ion i n  spec i f i c  g r av i t y  of o l iv ine  (3.27-3.37), and pyrox- 
en i t e  (3.2-3.38), Spmr?L&e$es the d i f f e r en t i a t i on  is not due t o  g r av i t a t i ve  

&-4- L-, . A * , T'. 
s e t t l i ng .  Rather he ~ ~ g b x J s & w  Y t  t o  gaseous t ens ion  and the r e l a t i v e  
age of minerals. This i s  i n  accord with the gaseous-tension theory:- 

"According t o  the  gaseous tens ion theory, d i f f e r e n t i a t i o n  
would begin whenever t he  magma i s  re leased from external  pressure 
higher than  o r  balancing the  h i&es t  gaseous-tension forces  of 
t he  magma. The same unbalancing determines surgence or upward 
i n t ru s ion  of t h e  magma. 178 may imegine, and (from the  known f a c t s  ) 
bel ieve ,  t h a t  magmas a r e  thus  kept inact ive  a t  a ce r t a i n  consider- 
able  depth. i'ihen the  excess of pressure from without i s  replaced 
by excess of pressure from within  (which change nay be due t o  
erosion l i f t i n g  enough of t h e  overlying pressure t o  tu rn  the  
s ca l e )  then upward surgence, gaining s t rength  a s  higher horizons 
a re  reached, takes p lace;  and whenever a body of magma cones t o  
r e s t  t he  d i f f e r en t i a t i ng  process becomes effec.tive, for  while the  
magma i s  i n  motion any d i f f e r en t i a t i on  w i l l  be l o s t  through 
mechanical mixing. 

  purr, J. E., "The Ore EIagnas," p. 575. 
**u, S, G ,  S. Profess ional  Paper 63, p. 177. 



The p v o x e n i t e  bands, o t h e r  t h a n  t h e i r  s t r u c t u r a l  s i g n i f i -  
cance, a r e  not  he ld  t o  be  a s s o c i a t e d  o r  g e n e t i c a l l y  r e l a t e d  t o  t h e  c h r o n i t e  
depos i t s .  The l a r g e r  chromite  zones and l e n s e s  a r e  u s u a l l y  confined t o  
t h e  c e n t r a l  p o r t i o n s  of  t h e  dun i t e  bands. The l a r g e r  and purer  d u n i t e  
bands appear  t o  con ta in  t h e  l a r g e s t  chromite depos i t s .  m i l e  an explana- 
t i o n  w i t h  r ega rd  t o  t h e  chromite d e p o s i t s  be ing  near  t h e  cen te r  p o r t i o n s  
of t h e  d u n i t e  bands is  not  d e f i n i t e l y  c l e a r ,  it is a c c r e d i t e d  t o  t h e  
s t r u c t u r a l  cond i t i ons  and t h e  c l o s e  r e l a t i o n s h i p  of  t h e  chromite w i t h  
t h e  duni te .  

The Juneau No. I hnd No. 2 ,  and Yidow' L'iaker chromite showings 
on t h e  no r th  s i d e  of Yindy Eiiver, and t h e  Chrome Queen on t h e  south  s i d e ,  

( were found t o  be conta ined  i n  t h e  same d u n i t e  band. Th i s  band has  a  
width of  500 t o  600 f e e t  and r e p r e s e n t s  one of t h e  lower o r  ou te r  bands. 
It i s  d i s t i n g u i s h e d  from t h e  o t h e r  bands by being l i g h t e r  i n  c o l o r ,  and 
i s  bel ieved t o  be a pu re r  dun i t e .  The Star 4 c l a im showing is  s i t u a t e d  
i n  another  dun i t e  band which l i e s  over  and above t h i s  lower wide band. 
The Cherokee Chief c laim showing i s  s i t u a t e d  i n  t h e  zone of narrow band- 
i n g  and several .  small pyroxeni te  bands a r e  a s s o c i a t e d  near  t h e  chromite 
showings. These chromite shovrings a r e ,  however, much sma l l e r  and more 
widely s c a t t e r e d  and show sma l l e r  s t r u c t u r e s  and seg rega t ions  of chromite. 
Such were t h e  condi t ions  noted  i n  t h e  va r ious  showings s i t u a t e d  on t h e  
h ighe r  peaks which are a l l  conta ined  i n  t h e  h ighe r  o r  zone of narrower 
banding. 'Thus it appears  t h a t  t h e  l a r g e r  and more p e r s i s t e n t  chromite 
s eg rega t ions  w i l l  be found i n  t h e  l o v e r  and wider bands of dun i t e .  Since 
t h e  l m g e  g l a c i a l  v a l l e y  occupied by Windy River h a s  been cut  deeper 
i n t o  and exposed t h e  lower o r  l a r g e r  bands, more of t h e  l a r g e r  chromite 
showings a r e  exposed i n  t h i s  s e c t i o n  than  any p l a c e  i n  t h e  area.  The 
no r the rn  edge of t h e  p e r i d o t i t e  mass, s i t u a t e d  between the  e a s t  and west 
branches of F i s h  Creek, a l s o  shows s e c t i o n s  of t h e s e  wider  o r  o u t s i d e  
bands. S e v e r a l  occurrences of chromite were noted i n  t h e  l a r g e  l i g h t  
co lored  d u n i t e  band which i s  exposed a long  t h e  n o r t h e r n  s lope ,  This  
band, a s  i t  t u r n s  i n t o  t h e  more curved po r t ion  o f  t h e  e l l i p s o i d a l  o r  
end s e c t i o n ,  t a k e s  on a l e s s e r  amount o f  d i p  and appears  t o  be r a t h e r  

, f l a t  l y ing .  Many s e c t i o n s  of t h i s  band a r e  covered w i t h  t a l u s  from 
I, t h e  h ighe r  peaks. A s  a r e s u l t  s e v e r a l  of t h e  chromite  showings may be 

covered. The e n t i r e  west s i d e  of t h e  a r e a  has been s u b j e c t  t o  much l e s s  
e ros ion ,  and t h e  lower o u t e r  bands a r e  not exposed. The chromite 
showings noted a long  t h i s  s i d e  were confined .to t h e  upper r i d g e s  and 
wi th in  t h e  narrower b a l d s ,  These a r e  smal l  ou tcrop  showings, and i t  i s  
very  doub t fu l  i f  t h e y  w i l l  be  of economic s i z e .  A s i m i l a r  cond i t i on  
was found on t h e  south  end of t h e  mass i n  t h e  v i c i n i t y  of Red ?.fountain. 
Here t h e  elevationsr a r e  h igh  and t h e  p e r i d o t i t e  exposures  a r e  r ep re sen ted  
by t h e  upper t h i n l y  banded s e r i e s .  



For de ta i l ed  geology of t h e  major chromite showings i n  t he  
Red Mountain a r ea  reference i s  made t o  the following descr ip t ions  and 
sketches of t h e  individual  showings. 

St ructure :  - 
In order t o  f u l l y  understand the  minor s t r uc tu r e s  represented 

by the nurnesous chroai te  showings and a s  represented on the  sketches, i t  
is  necessary t o  show the r e l a t i o n  of the  en t i r e  l a cco l i t h ,  both i n  i ts 
mode of occurrence, and the  various forces  which were ac t i ve  during and 
a f t e r  i t s  consolidation. The concentric e l l i p s o i d a l  banding, a s  shohvn by 
the  a l t e r n a t e  bands of dunite and pyroxenite, o f f e r s  t h e  explanation. The 
pulsa t ive  ac t i on  of t he  magma by stopping upward flow a f t e r  flow is  be- 
l ieved t o  have b u i l t  up t h e  l a cco l i t h  from the  center- outward and from 
the  bottom upward. The th icker  flows a r e  on t he  bottom and they a l s o  
represent t h e  outer  flours. I n  many ul t ra-bas ic  in t rus ions  of t h i s  type, 
the  composition of t h e  tnagm changes from flow t o  flow--some more acid  
than o thers ,  and e l l i p s o i d a l  bands of pyroxenite, duni te  and gabbro a r e  
known t o  occur, Usually i n  these  occurrences the  dunite forms t he  cen t r a l  
port ion of t he  e l l ipso id .  The Mt. Burnett area  on Cleveland Peninsula 
i n  the Ketchikan d i s t r i c t ,  Alaska* is an example of t h i s  type of a l t e rna t e  
banding with a var iable  composition of the  magma. Spurr**in !'The Ore 
liignasn shows a sketch of t h e  platinum-bearing d i s t r i c t  of Taguil i n  the  
Ural llountains of 9uss ia  i n  which a bas ic  in t rus ive  is  made up of con- 
cen t r i c  bands of dunite,  pyroxenite, gabbxo and d i o r i t e ,  1~hich has been 
intruded i n to  sch i s t s .  The time f ac to r  i n  relat ion t o  the  building up 
of t h i s  l a c c o l i t h  m d  between flovrs is not known. Hov~ever, during the  
a c t i v i t y  the  in t rus ive  more or l e s s  remained i n  a viscous o r  uncrystal-  
l i zed  s t a t e .  One Plova through and on t o p  of another apparently kept 
the e n t i r e  mass heated u n t i l  the a c t i v i t y  ceased. 'The o r i g ina l  s t ruc tu re  
of t he  flows was one i n  which they  were b u i l t  i n t o  a dome and dipped 
away from t h e  center .  Thence came t h e  period of cooling and the  re l i ev-  
ing of t he  i n t e r n a l  pressure from belovr. Crys ta l l i za t ion  and segregation 
began and t he  re lease  of i n t e rna l  pressure caused a slow sinking of t he  
cen t ra l  por t ion of t he  l acco l i th .  This sinking by g rav i ty  during the  
c r y s t a l l i z i n g  s tage  of the  magma, g r ea t e s t  i n  the  cen te r ,  with t h e  force  
gradually r ad i a t i ng  out from the  cen te r ,  i s  the cause f o r  t he  apparent 
s t ruc tu re  of t he  chromite deposits.  The force a s  it was applied t o  the  
verious bands outward from the  center  changed the d ip  from outward away 
from the  center  t o  low gen t le  d ips  tovrard the  center .  The e n t i r e  ac t ion  
appears t o  be one of s l u f f ,  g rea tes t  near the  center .  Small s l ippage 
planes developed within the dunite bands, and the  weakest por t ion of these  
bands was near the center .  These small sl ippagss were generally p a r a l l e l  
t o  the s t r i k e  and dip of t he  bands. These small s l i p  plznes were ap- 
parent ly  immediately f i l l e d  with chromite from the magmatic segregation 
ac t ion  of t h e  cooling magma. Gradual s l ipping and s e t t l i n g  developed 

*Geolo~ic  sketch,  Tilt. Burnett area  by J. C ,  R. 
**Spurr, J. E., "The Ore TlqBgmas, t t  p. 569. 



t he  low grade zones. Gradually a s  t h e  magmas became more consolidated, 
the  tension becams more concentrated, and the .tear lenses* were formed i n  
' the  hanging wall  of t h e  zones. 

The reason is not apparent f o r  t he  locat ion of the  s t r u c t u r a l  
weakness t o  be Localized i n  t he  cen te r  of the  dunite bands. Normally 
the  planes of weakness would be expected along the  contacts of t h e  dunite 
and pysoxenite bands. Close inspection of these contacts  shows them t o  
be lacking i n  pmtin@; planes and t o  consis t  of intergrovrths of o l iv ine  and 
pyroxenite. 

A study of the individual  ckomi'te deposits shows many fea tures ,  
which m e  - L a  cannon t o  a l l .  The footwdll of the  deposit contains a wide 
zone of dissemination and banding. The hanging wall band is  usual ly  s e t  
over and apar t  from the footwall  band a few f ee t .  I t s  width is l e s s ,  
t he  chromite bands m e  c lo se r  together,  and usually a t e a r  lense was 
formed of a higher grade ore. The peculiar  fea tu re  of these t e a r  lenses  

A Tear Ism 

(note f igure  above) are t h e i r  shapes. They start from a t h i n  seam of 
so l i d  chromite with a comparatively s teep dip. Gradually the  seam in- 
creases i n  width and continues t o  form a normal lens  u n t i l  a point i s  
reached where it begins t o  t a i l  out i n to  numerous s m a l l  bands with 
a l t e r ed  dunite between. A t  t h i s  point it increases t o  great width and 
f i n a l l y  d ies  out ,  leaving only a few i r regu la r  sca t te red  bunches and 
seams of chromite. The dip  gradually becomes l e s s  u n t i l  a t  the  wide 
sect ion it i s  nearly hor izontal .  The en t i r e  l ens  has a s l i gh t  curve, and 
some, due t o  small displacement-slips a t  r i gh t  angle t o  t h e i r  s t r i k e ,  
have been s l i g h t l y  displaced,  giving then the  appemance of being folded. 
Usually two-thirds of t h e  length of t h e  l ens  i s  high g ~ a d e  ore. The s i ze  
of the  lenses  vary<froru a favs hundred f ee t  i n  length t o  l e s s  than a 
hundred. The S t a r  4,  :';idow ?,Taker, J. S claim, and Juneau No. 1 showings 
me examples of teat. lenses ,  

*See following explanation and f igure  of t e a r  lens. 



Another evident feature  with regard t o  these  t e a r  lenses is  
t h e i r  pos i t ion  w i t h  reference t o  t he  north o r  south half  of the  area. 
Those which were .found on t h e  south ha l f  had t h e i r   lo^^ grade end point- 
ing south and the  narrovler end north. Those on the  north half  a r e  re-  
versed with respect t o  ends. Again, these t e a r  lenses  were not i n  evidence 
on the  north or narrow por t ion of t he  e l l ipsoidaL s t ruc ture  which out- 
crops a t  t h e  head of F i sh  Creek divide,  -They appear t o  be confined t o  
the  long s ides  and rounded corners of t he  e l l i q ~ o i d a ~  s t ructure .  The 
deposits  noted a t  the  north end or  Fish  Creek divide were comparatively 
f la t - ly ing.  This is accounted fo r  when the  syncl inal  s t ructure  i s  taken 
in to  consideration. The beds of a syncline a re  more flat.-lying a t  the 

. bottom o r  ends than on t he  limbs. Hovrever, slippage is  l i k e l y  t o  be more 
pronounced a t  t he  ends of t he  e l l i p s o i d a l  s t ruc ture  and la rger ,  lower 
grade zones3 a r e  more apt t o  have been formed, 

Since there  has been no underground development on the  orebodies 
t o  deterdine rakes  and depths of t h e  lenses,  the  s t ruc ture  on the  dovm- 
ward extensions of these  lenses  and lower grade zones is  only assumed, 
Whether o r  not these individual  t e a r  lenses w i l l  be follotved i n  plunge 
and dip on the  zone with successive lenses  i n  depth i s  not known, 

l'he known f a c t s  regarding the  lenses i n  r e l a t i o n  to  s t ruc ture  
are: 

3. The higher grade orebodies outcrop as s l i g h t l y  curved 
lenses,  pinching on one end and dispersing over widths on the other  

2. 'The lenses  vary i n  outcrop length from l e s s  than 100 
f ee t  t o  over 800 f ee t .  

9. The dips vary from 600 t o  l e s s  than 30° along the  indi-  
vidual outcrops. 

4. ' h e  s t r i k e  conforms t o  the  s t r i k e  of the band i n  general.  
5. The lenses have been formed during a process of continual  

s l i g h t  wal l .  movement, showing so l i d  and dispersed bands. 
6. The w a l l s  are f r ee  from the  ore i n  the  more nassive ore 

of the  lenses. 

The unproved condit ions,  but held t o  be the  ex i s t ing  con- 
d i t ions  are: 

I. T3e higher grade lenses  and low grade zones w i l l  continue 
i n  depth a s  curved and d i s to r t ed  lenses  and zones up t o  one-half t h e i r  
exposed individual  lengths. 

2. Dip and plunge of each individual  lens  wi l l  be  general ly  
incl ined tovmd the  center  of the  e l l i p s o i d a l  s t ruc ture .  

3. The l a rge r  and higher a a d e  lenses  w i l l  be found i n  t he  
lower th icker  band of dunite d o n g  the  long s ide  of t he  e l l i p so ida l  
s t ructure .  

4. The l a rge r  lovrer grade zones w i l l  be found i n  the  lower 
th icker  dunite bands along t he  ends and curved end corners of the  e l -  
l i p so ida l  s t ructure .  

5. The l m g a r  the  individilal t e a r  lens  t he  higher the  grade 
of ore, 



The Ida j o r  Shovrings : 

E'ollowing a re  shor t  descriptions of t he  l a r g e r  chromite 
showings. There a r e  severa l  other 'kno~nz occurrences of both lenses  
and low grade ?ones within the  area ,  t h e  follovdng representing those 
having the  l a rge r  outcrops. 

Chrorne Queen Claim Showings: The Chrome Queen claim l i e s  
2,000 f e e t  wi thin  the  dunite f rornthe  ~raywacke and s l a t e  contact on - - 
the  r i gh t  L i m i t  of Vindy River one and one-fourth miles froin its source. 
This claim is held by&. P. Kearns and D. Cooggr. The showings on the 
claim a r e  located neaF%%'%Wmst e%T%e bztween e levat ions  of 
1120 t o  1200 f ee t .  (Note ? la te  No. 1). Both showings are i n  t he  same 
v i c i n i t y  along two s n a l l  t r i b u t a r y  streamlets of T/lindy River. I n  the  
south creek (note sketch) several  tons  of high grade f l o a t  i n  small t o  
large  angular pieces a r e  d i s t r ibu ted  from a point a t  1200 f ee t  f o r  several  
hundred f e e t  downstream. Some b l o c h  up t o  5 or 6 cubic f e e t  i n  volume 
were found a t  t he  head of t h i s  creek a t  a point where the f l oa t  ends. 
The f l o a t  cons i s t s  inainly o f  high grade chrome ore a s  shown by sample 
929. The second shorving i s  t o  the north on the  l a rge r  creek, 80 f ee t  
northeast of t he  upper f l o a t  pieces. Sere several  small s t r i nge r  bands 
of c h r o d t e  occur over a 20-foot width along the  creek bank. Sample 930 
was taken across  27 inches of t h e  b e t t e r  grade port ion of the  zone. 

Subsequent work by the owners t ha t  was recommended by t he  
m i t e r  a t  time of v i s i t ,  according t o  t h e i r  regort  by l e t t e r ,  revealed 
a high grade lens  of chromite under t he  upper end of t h e  f l oa t  showing. 
This l ens  has been exposed 135 f ee t  and var ies  from 3 t o  14 f ee t  i n  
wid-th. The s t r i k e  w a s  given as  N. 20° W. and dip 624 SYI. Portions of 
the  vein were estimated t o  run 60 per  cent Cr203. 

This high grade lens  occurs p a r a l l e l  t o  t h e  lower grade band 
t h a t  outcrops i n  the  north creek. It a l so  occurs on t he  hanging wal l  
with the Lower grade zone on t he  foot wall.  This i s  s imi la r  and i n  
accord with other  showings on t he  !?Tidov~ Maker, Juneau KO, 2 ,  e tc .  I n  
the  posi t ion of t h i s  showing near the  val ley of  Yfindy River, i t  w i l l  
be noted t h a t  i t  occurs a t  the lowest e levat ion,  near ly  1,000 f ee t  below 
the  other showings. This: showing is one-half mile north of t he  S t a r  4 
deposit and 1,600 f ee t  lower. This  occurrence adds s t reng th  t o  t he  
opinion t ha t  chromite deposi ts  vd,l1 be found i n  depth i n  the  Red V , ~oun- 
t a i n  dunite. However, t he  depth t o  which individual  lenses  or  zones 
w i l l  extend i s  t o  date an uncer ta inty ,  owing ,to lack of individual  
development. Fwthe r ,  t h i s  deposit with i t s  s t r i k e  m d  dip and posi t ion,  
conforms t o  the  e l l i p s o i d a l  s t ruc ture ,  t o  which the  @-eater number of 
these occurrences appear t o  be associated. 



, Z'he location of these  showings, which a re  low and near the 
bottom of the  val ley of ItJindy River, o f f e r  easy t ranspor ta t ion s ince  t he  
present road i s  t o  be b u i l t  along I1iindy Siver and within  1,000 f e e t  of 
t h i s  l o c a t i o ~ ~ .  The owners a r e  of t he  opinion tha t  t h i s  vein w i l l  average 
be t t e r  than 40 per cent Cr2O3. Also, it is the  most access ible  of any 
of t he  Red i~lountain deposits. 

, o  4.1r 
S t a r  4 Claim Showing:  he S t a r  4 claim i s  s i t ua t ed  on the  

northeastern slope of Red Mountain on a spur ridge ranging from 2500 t o  
2800 f e e t  i n  elevtition. The major showings on the S t a r  4 a r e  s i t ua t ed  
on a l e e e l  bench which forms the top  of t h i s  spur r idge.  This claim is 
patented m d  held by Lass & VJhitney i n t e r e s t s .  

The vein s t r i k e s  N. 10-120 :T. and has a var iab le  dip from 30 
t o  65O 71. The exposed length i s  t raceab le  on the  surface foz. over 1,000 
f ee t .  The width ranges from a few inches a t  the  north end t o  over 10 
f e e t  a t  t he  south. On date of v i s i t  t he  showings were covered with 
several  f e e t  of snow and t he  vein was v i s i b l e  only i n  the  cu t s  as shown 
on P l a t e  No. 2, From cut  No, 1 t o  No. 6 ,  inclusive,  analyses of channel. 
samples gave values ranging from 41 t o  51 per cent Cr2O3, I n  places  t he  
vein i s  s l i g h t l y  displaced by f au l t s .  Small  p a r a l l e l  seams and veins 
were noted showing the  prevai l ing s t ruc tu r e  of tear l enses  and shear 
zones common t o  other smaller deposits. This deposit is  the  l a r g e s t  and 
contains t h e  greater  par t  of the  ore thus  f a r  discovered i n  the  area,  A 

. tonnage of 60,000 tons of high grade ore  has been estimated by t h e  
Geological ~urvey.'"ts pos i t ion  on the top  of t h i s  spur r idge,  1500 
f e e t  above t h e  va l ley  f l oo r  and on t he  north slope of Red Lbuntain, will 
cause d i f f i c u l t y  both i n  mining and t ranspor t ing the  ore, Further,  it 
requires  s i n k i w  operations t o  mine and t he  low dip w i l l  require  handl- 
ing i n  stopes,  

The most s t r i k i n g  geological  fea tu re  with reference t o  t h i s  
deposit i s  t h e  great  d i f ference i n  d ip  from 65O on t h e  north t o  300 on 
the  south. Further study, accompanied by development, should revea l  
t he  shape, s i zo  and s t ruc tu r e  of t he  deposit.  It has many fea tures  which 
are s imi la r  i n  respect t o  t h e  smaller deposits. It appears t o  be 
evident t h a t  due to  t he  difference i n  dip ,  t h i s  lens w i l l  be highly 
curved and t o  estimate a depth of one-half the length i n  terms o f  ore  
port ions,  a s  determined by assay, my f a r  exceed the  ac tua l  v e r t i c a l  
depth. Conditions ind ica te  a g rea te r  plunge of the  deposit  with a lo we^ 
angle o f f  horizontal  than off  ve r t i c a l .  Further discussion of t h i s  and 
other deposits  is found under t he  heading nStructure of Ore Deposits, 
page 5. 

*Press Release, 'IChrornite Deposits of Kenia Peninsula, 



Cherokee Chief C l a i m  ~ h o o r i ~ h :  The Cherokee Chief claim i s  
s i tua ted  a t  an elevation of 2,000 t o  2,500 f ee t  on t h e  l e f t  limit of 

River one mile below i ts  source. It extends along the  eas t  slope 
of a high r idge which forms the  divide between Seldovia Biver and t he  
west fork of Fish Creek. This claim is  held by b a r n s  & Cooper. 

Small lenses and numerous s t r i nge r s  of chromite a r e  exposed 
fo r  a distance of 640 f ee t  and across a width of 40 t o  60 fee t .  Here t he  
cbomi te  bands a re  associated with numerous p a r a l l e l  pyroxenite bands. 
The occurrence of these zones containing pgroxenite bands is  discussed 
under "Geologyn at page 2. 

Two small lenses located between s t a t i ons  Kos. 4 and 6 have 
outcrop lengths of  80 and 60 f e e t ,  respectively.  T.Vidths vary from 5 t o  
23 inches. Several  other small ve ins  with widths from 2 t o  6 inches a re  
common and t raceable  f o r  a hundred o r  two hundred f ee t .  They occur too 
widely separated t o  mine a s  a low grade zone. The lenses  and s t r i nge r s  
a re  f au l t ed  and very i r r egu l a r  i n  s t r i k e  with the  d ip  nearly horizontal .  
The e n t i r e  zone has a general  s t r i k e  of N, 250 1'1. The general d ip  of 
both chrorfiite and pyroxenite bands i s  s l i g h t l y  off  hor4zontal t o  t h e  
southwest. This zone is confined t o  an upper s t ra tKof  dunite which 
con-tains numerous pyroxenite bands and it i s  e a s i l y  dist inguished from 
the  th icker  s t r a t a  underneath which a r e  lacking i n  pyroxenite bands. 
Due t o  the  e r r a t i c  and i r regu la r  nature of t he  outcrops of t h i s  zone, 
very l i t t l e  minable ore agpears t o  ex i s t .  However, below the  zone con- 
s iderable  chrome f l oa t  i s  evident i n  the  s l i de  material .  

b+l3 
Juneau No. 1 Claim Showing: The Juneau Ho. 1 claim i s  located 

on t h e  f i r s t  prominent shelf  above tho  s teep bluff  along the  l e f t  l i m i t  
of Xindy River one and a half  miles below i t s  source, between e levat ions  
of 2200 t o  2400 fee t .  It extends i n  a northwesterly-southeasterly 
d i rec t  ion and l i e s  d i r e c t l y  above t h e  Widow hlkker claim. (Note key 
sketch) .  This claim is patented and held by the Lass & Ylhitney i n t e r e s t s .  

The showings consis t  of na tura l  outcrops showing a por t ion o f  
a banded and s l i g h t l y  broken banded lens  of chromite ore  and some banded 
dissemina4ions.. Considerable loose rocks and f i n e  mate r ia l  which ac t s  a s  
a cover prohibited a c lose  examination other than of the  port ion shoxvn on 
Plats 4, which outcrops. The por t ion of t he  lens ,  a s  shorn, has a length 
of 80 f ee t  and an average width of 10 f ee t ,  This deposit has a s t r i k e  
of N. 600 7 .  and the d ip  v a i e s  from 45 t o  60° S1F. 

Analyses of t h e  channel samples taken i n  the  cuts  and across 
the  outcrop show an average chromium content of over 40 per cent Cr203. 



The south end of the  l en s  i s  displaced by a small s l i p  f a u l t  
which sholvs i n  t he  long trench.  Due t o  overburden and lack of develop- 
ment, the  amount of displacement and south extension of the ore  body 
has not been exposed. Other small s l i g s  and f r ac tu r e s  occur i n  the  
exposed l e n s ,  not shown on pla te .  These give the  e f f e c t  of a folded 
lens. Accompanying t h i s  high grade l ens  there  i s ,  apparently,  a low 
grade zone, as shown by an outcrop 100 f e e t  southeast of the  ore  l ens  
and the  presence of abundant f i ne  f l o a t  pieces of chromite. Definite 
limits of t h i s  zone could not  be determined and it i s  not shown on 
Tla te  4. l k t h e r  surface development would revea l  a good tonnage of 
t h i s  lorn grade and probably more higher grade ore. 

This showing is  located nem the  center  of t h e  wide l i g h t  colored 
dunite band, vfnich contains the  Widow Maker, and Juneau No. 2 shovrings. 

b d a r 5  
Ridorv Maker C l a i m  ~howin~:~'d 'he YJido~~ Maker Claim is s i t ua t ed  

b e t v ~ e a  e levat ions  of 1,600 and 2,000 f e e t  on the l e f t  limit of' lV?indy 
River along t he  s teep slope of t he  valley.  This claim i s  held by 
Y&arns & Cooper. The claim adjoins  the  south end of Juneau No. 1 claim 
and contains the  southern continuation of the  l i g h t  colored dunite band 
and the  same apparent s t ~ u c t ~ a l  zone. 

The showing cons i s t s  of a low grade zone wi th  numerous small 
ve in l e t s  of cbromite t r aceab le  f o r  a distance 240 f e e t  and containing 
two lenses  of medium grade ore. The  large^ lens  has a length over 100 
f e e t  aad a width from a seam t o  5 f e e t .  (Note P l a t e  No. 5 ) .  The upper 
or  s k ~ l e r  - lens has a length  of 40 f e e t  and a width from one t o  two f ee t .  
The l enses  a r e  approximately 100 f e e t  apar t .  I n  between these lenses  and 
mainly i n  t h e  foo tv~a l l  numerous small s t r i nge r s  and disseminations of 
chromite outcrop. The zone and lenses  have a northwesterly s t r i k e  and a 
var iable  mediurn dip  t o  t h e  southv~est.  The ore i s  t h i n l y  banded i n  both 
lenses  and t h e  chromite c ry s t a l s  a r e  of a f i ne  regu la r  s ize .  Between t he  
t h i n  chromite bands t h i n  seams of decomposed and a l t e r e d  dunite occur. This, 
when exposed t o  the  surface ,  becomes sof t  and d i s i n t eg ra t e s  read i ly .  A 
small s l i p  f a u l t ,  s t r i k i n g  Pa. and dipping 500 S'E;., displaces  the  l a rge r  
lenses  5 f e e t .  S l i p  f a u l t s  of t h i s  nature were noticed i n  other chromite 
deposits  i n  the  area. Usually t h e  displacement is iE the  same di rect ion.  
*They represent ,  a s  explained under s t ruc tu re ,  t he  l a t e r  adjustments a f t e r  
the  dunit; e  had become consolidated, the  magmatic segregation stopped and 
movement along t he  seams was discontinued. Due t o  the  mall displacement, 
they w i l l  o f f e r  l i t t l e  d i f f i c u l t y  i n  mining, 



Tuneau No. 2 Claim - ~ h o ~ k n ~ :  The Juneau No. 2 claim i s  s i t ua t ed  
on the  main r idge between Windy River and the  eas t  fo rk  of Fish Creek 
above and adjoining the  Juneau No. 1 claim. The e levat ions  of the  claim 
range from 2,600 t o  2,900 f e e t  W e r e  t he  showings break over t h e  top  
ridge. The claim i s  patented and he ld 'by  kiss & I 'hitney i n t e r e s t s .  

The shorvings a r e  contained near the  center  o f  the wide l i g h t  
colored duni te  band. The higher grade showing cons i s t s  of a banded 
lens  which outcrops on the  south c r e s t  of the  two p a r a l l e l  c r e s t s  which 
top the  r idge.  I ts  exposed length i s  110 f e e t ,  a s  shown by t he  outcrop 
and i n  s i x  shallow rock trenches. Yhile t h i s  l en s  i s  somewhat broken 
and contorted out of i t s  o r i g i n a l  form by small s l i p s ,  the general  s t r i k e  
is N. 75 t o  80° TV. The d ip  i s  low, varying from 35 t o  420 S. The width 
of ore a s  exposed i n  t he  c u t s  va r i e s  from 5 t o  9 fee t .  Analyses of t he  
channel samples taken i n  the  various cu t s  (note P l a t e  6 )  vary from 31 t o  
44 per cent chromium a s  Cr203. 

The major showing on t h i s  claim i s  a low grade zone located a 
few f e e t  i n  t h e  footwall  with reference t o  the higher grade lens. This 
zone is t raceab le  on both slopes and across the  t op  of the divide f o r  a 
d is tance  of 600 f ee t .  VJhile t h i s  zone has not been s u f f i c i e n t l y  opened 
up f o r  exact determination of d ip  and width, it appears t o  average 8 t o  9 
f e e t  i n  width and t o  have a d ip  which corresponds t o  t he  higher grade 
lens.  This zone of t h i n l y  banded seans of chromite and considerable dis-  
semination has  been broken up and s l i g h t l y  o f f s e t  by numerous s l i p  f au l t s .  
On the  northvresterly slope,  two small blocks of  higher grade ore  were 
noted. Due t o  various s l i p s  and t he  broken conZition of bedrock and heavy 
t a l u s ,  it could not be determined whether o r  not another higher grade 
l ens  occurs i n  t h i s  v i c in i t y .  However, i t s  existence i s  strongly sus- 
pected. Two channel samples were taken from hanging wall  t o  footwal l  i n  
a cut on t h i s  zone which gave a chromium content of 24 per cent Cr203. 
This low grade zone was t he  l a rges t  noted i n  the  a rea ,  and one which 
contains a l a rge  tonnage of mi l l ing ore. Due t o  l ack  of development work 
no es t imates  of tonnage o r  grade were made. The s t r uc tu r e  i s  wel l  shown 
i n  these  deposi ts  a s  they  a r e  exposed on both slopes and across t he  top  
of t he  divi6e.  This deposit  does not have a d e f i n i t e  t rue  s t r i k e ,  but 
r a t he r  corresponds t o  a sec t ion  of an arc. The s t r i k e  of t h i s  zone, which 
i s  near ly  east-viest, and located on the  northern sec t ion  of the  e l l i p s o i d a l  
s t r u c t u r e  of the  e n t i r e  mountain, represents  a sec t ion  of the r a d i a l  o r  
per ipheral  s t ruc tu re .  Deposits located on the  ends of the  e l l i p s o i d a l  
s t r uc tu r e  should, due t o  t he  f l exures ,  have lovrer d ips  and show @eate r  
movement, and form more extensive and lower grad.0 ore bodies than along 
t he  more p a r a l l e l  s ides  of t he  e l l i p so id .  This deposit  appears t o  bear  
out t h i s  condit ion i n  i t s  r e l a t i v e  posit ion.  Since t h i s  low gra?e zone 
has a good length ,  a g r ea t e r  depth i s  t o  be expected. 



The J. S. :dinefa1 Claim Showings: The J. S. Mineral claim 
showing is - located along t h e  l e f t  l i m i t  of T/?indy River, one and a hal f  
miles down from i t s  source,  and extends up and down the  va l l ey  wal l  
between e levat ions  of 1460 and 1800 f ee t .  It l i e s  p a r a l l e l  t o  and 
pa r t l y  along the  eas t  s i de  of t h e  Yidow Maker claim. This claim i s  held 
by R. Rutledge, 

The sho~vings outcrop from the  top of the  t a l u s  s l i d e  upvrard 
along r a the r  bbuffg t e r r a in .  They cons i s t  of numerous small s t r i n g e r s  
and l enses  exposed i n  a zone 220 f e e t  i n  length and 80 f e e t  i n  width. 
The l a r g e s t  l en s  has a l eng th  of 150 f e e t  and has a m a x i m u m  width of 14  
inches. The s t r i k e  of t h i s  zone and lens  i s  N. 300 :a. and the  d ip  var ies  
frolu 38 t o  48O S?J. Aualyses of f ou r  channel samples across  t h i s  l e a s  
gave resul-t;s of 33 t o  36 per  cent of chromium oxide (Cr20 $. Small s l i p s  
ahowing displacements of 2 t o  3 f e e t  a r e  evident across  tzis lens.  They 

' a r e  a l s o  evident i n  the  small  s t r ingers .  This claim showing appears t o  
be one of t he  smaller  weaker s t r u c t u r e s  p a r a l l e l  t o  and with similar 
fea tu res  t o  t he  Juneau No. 1 and No. 2 claim s t ruc tu r e s  t o  t he  west. 
The amounts of- o re ,  judged from surface  outcrops, appear t o  be  small ,  
however, t h e  outcrop may represent  only the  upper por t ion of a l a r g e r  
zone, o r  m y  represent  t h e  lower o r  r oo t s  of a l a rge r  deposi t ,  which 
has been eroded. This can only be determined by f u r t h e r  development. 

Conclusion and Recommendations: 

Minable quan t i t i e s  of both high grade chromium shipping ore and 
low grade concentrat ing ore e x i s t  i n  the  Red ?dountain area. To est imate 
tonnages from surface outcrops,  when t he  bodies a r e  of l e n t i c u l a r  form 
and shape, i s  a pol icy  not t o  be fo l lo r~ed  by reputable  engineers. Est i -  
m t e s  of t h i s  nature r e s u l t  i n  inaccuracies which i n  many instances 
reac t  unfavorably f o r  t h e  future  operator and fo r  t h e  d i s t r i c t  as a whole. 

Further prospecting and explora t ion should revea l  add i t iona l  
ore bodies,  p a r t i c u l a r l y  i n  t he  west and south sect ions  o f  t h e  area. Al.1 
the  deposi ts  described i n  t h i s  repor t  are access ible  by g rav i ty  tram t o  
the  completed road i n t o  upper 14indy Rive? val ley ,  which el iminates t he  
t ranspor ta t ion  hazard. Careful  mining of the  high grade l enses ,  and 
concentrating f a c i l i t i e s  f o r  the  low grade ore ,  with provision f o r  so r t -  
ing,  should be considered. To mine only high grade, a d  not u t i l i z e  the  
lovr grade zones a t  t he  sane time, would be very poor policy. The g rea tes t  
amount of chromium is contained i n  t he  extensive lower grade zones, More 
a t t en t i on  and development devoted t o  them i s  recommended. 



The development of t h i s  area at t h i s  pa r t i cu l a r  time is  s t rongly 
recommended. The development of each p a r t i c u l m  d e p o ~ ~ i t  t o  t he  ex-tent 
of obtaining t he  minable ore is advised. Geophysical surveys i n  t h e  
area ,  pa r t i cu l a r l y  i n  the  west and southern sect ions ,  which are covered 
with s l i d e  rock, a r e  recommended. The use of t he  magnetometer should 
prove feas ib le  on t h i s  chromite ore which, with t h e  contained i ron  oxides, 
should o f fe r  su f f i c i en t  a t t r a c t i o n  t o  ea s i l y  locate  chromite bodies covered 
with s l i d e  and other loose material.  Surveys i n  t h e  a rea  could be con- 
ducted with r a p i d i t y  due t o  l ack  of eowth  and other  fea tures  within the 
area, 

I n  conclusion it may be s t a t e d  tha t  with t h e  growing importance 
of the  element chromium, and i t s  var iab le  uses and d i s t i nc t i ve  qua l i t i e s ,  
these deposits  i n  Alaska should be given just consideration and develop- 
ment, not only f o r  t h e  pa r t i cu l a r  need it f i l l s  i n  National defense, but 
f o r  the  good of the  Terri tory.  


