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FOREWORD 

Chrome was mined in Oregon during both World Wars and during the strategic stockpile program com­
mencing with the Korean conflict. In these war periods, when chrome alloy steel production was essential 
to the defense of our nation, sea lanes were closed. As a result, incentive prices were offered for domestic 
chrome. The high price was due to government support and, it can be concluded, was an acknowledgement 
on the part of government and industry of the critical need for chrome to manufacture tough, hard, heat­
resistant steel. In between world crises, domestic chrome has not been able to compete with the imported. 
The reasons given for this are: overseas chrome is found in larger deposits and therefore can be mined at 
lower cost; the miners get paid a fraction of what Oregon miners receive; and freight (via ship) to the alloy 
manufacturing centers is less than the freight from southwestern Oregon and northern California. It should 
also be pointed out that, whereas Oregon chrome miners receive federal assistance only in critical times, 
foreign mines continue to receive aid from the United States in the form of loans, grants, and improvements 
in transportation foci I i ties. 

Following the end of support prices, the mines closed down on the west coast, where the only metal­
lurgical grade chromite in the United States is found. As chrome mines are in serpentine, a structurally 
weak rock, it is not long until caving seals the properties. This, in effect, destroys any ore not removed 
and makes the search for other ore bodies in the property impractical. If the theory of the government is to 
use domestic mineral resources as unmined but available reserves, the experience in the chrome country 
should show the fallacy of this thinking. Unquestionably, a great many tons of good grade chrome ore has 
been lost to mankind by the on-again off-again federal policy. 

During World War I, considerable chrome was obtained in southwestern Oregon by simply collecting 
float (ore separated from the outcrop). This was on easy and cheap way to mine but in many instances it re­
moved on important guide to the discovery of ore in place. During all periods of mining, many surface out­
crops were "high-graded" through small pits or short drifts. In between the mining periods, these pits 
sloughed and filled in and the drifts caved. Time soon erased oil signs of mining. These shallow workings 
also removed important guides for prospecting. A purpose of this bulletin is to record all properties and 
prospects opened during the stockpi I ing program when prospecting was active and cuts and drifts fresh. 

This bulletin, besides cataloging deposits for use in future work, reveals geologic details in an oreo of 
complicated geology. The information should be useful in any exploration work in the Klamath Mountains. 

Most importantly, it is hoped that the information contained herein will encourage the development of 
continuous chrome mining in Oregon. As can be determined from reading the following report, chrome in 
this oreo is widespread and it is largely of good metallurgical quality. It will also be seen that the explo­
ration, development, and mining of chrome ore is difficult. Because of the strategic nature of the ore, in­
dustry would be warranted in doing exploration work pointed toward developing o substantial reserve of 
chrome. We believe there is o good possibility that several economic deposits, even ot todoy's prices, 
would be found. One thing is certain - the oreo cannot be considered a "mineral reserve" if it is subjected 
to any more shortsighted policies and "crash" programs. 

December 22, 1961 
i i 

HollisM. Dole 
Director 



C O N T E N T S  

P a r t  I .  N a t u r e  o f  t h e  c h r o m i t e d e p o s i t s  

I n troduc t ion 

G enera l  geo log i c  se t t ing  

D escr ip t ion of the u l tramaf ic  and assoc ia ted rocks 

Phys i ca l  character i s t i cs of the chrom i te depos i ts 

Chem i ca l  character i s t ic s  of the chrom i te 

O ccurrence of the chrom i te depos i ts 

O r i g i n  of the chrom i te depos i ts 

Prospec t i ng  for chrom i te 

Produc t ion and reserves 

P a r t  I I . A r e a s t u d i e s  o f  c h r o m i t e d e p o s i t s 

Centra l  I l l i no i s  R iver A rea 

Bobyfoot-L i tt l e  Che tco Area 

C hrome R i dge Area 

Red Moun ta i n  Area 

Sourdough-Vu l can Peak Area 

Pearsal l Peak Area . 

P o r t  I l l . O t h e r  c h r o m i t e o c c u r r e n c e s  

I n troduc t i on 

Coos County 

C urry County 

Doug l as Coun ty 

Jackson Coun ty 

Joseph i n e  County 

B i b l i o g r a p h y 

I n d e x  o f  c h r o m i t e m i n e s  a n d  p r o s p e c t s 

i i i  

P a g e  N u m b e r  

3 

4 

5 

8 

1 1  

1 5 

1 7  

2 1  

25 

27  

29  

62 

70 

85 

93 

1 00 

1 09 

1 1 1  

1 1 1  

1 1 3 

119 

1 2 7  

1 3 1  

163 

167 



I L L U S T R A T I O N S 

PLATE S ( PART  I )  

1 .  U l  tromofi c areas a n d  chrom i te occurrences o f  sou thwestern O regon 

( PART  I I ) 

2o G eo log i c  mop of the Centra l  I l l i no i s
-
R i ver A rea 

2b S t ruc ture and l oca l i ty mop of the Centra l  I l l i no i s  R i ver Area 
3. Underground work i ngs of the Shade chrom i te m i n e  
4 .  Geo log i c  m o p  o f  t h e  Crown ( H ammer) chrom i te m i ne 
5 . G eo log i c  mop of the Deep G orge ch rom i te m i ne 
6 .  P i on and cross sec t ion of the Lucky S tar ch rom i te m i ne 
7 .  G eolog i c  mop of the O regon Chrome m i ne  
8 .  G enera l i zed cross sec t i on o f  chrom i te body ,  O regon C hrome m i ne 
9 .  G eo log i c  mop of the Chrome Ki ng m i ne 

1 0 .  G eo log i c  map of the Babyfoot- L i t t l e  C he tco Area , Curry County 
1 1 .  G eo log i c  mop of the Bobyfoo t ch rom i te m i ne 
1 2 . G eo log i c  map of the Chrome R i dge  A rea 
1 3 .  P i o n  and cross sec t ions of the Lucky L & R chrom i te m i ne 
1 4 .  Geo log i c  map of the S hady Cove chrom i te m i ne 
1 5 . G eo log i c  map of the Sod Sock c hrom i te m i ne 
1 6 .  Profi l e  and cross sec t ion of the C hetco Lake depos i t  
1 7 .  G eo log i c'mop o f  the G ardner chrom i te m i ne 
1 8 . G eo log i c  mop of the Pearsal l chrom i te m i ne  
1 9 .  G eo l og i c  mop  o f  t he  Prospec tors D ream chrom i te m i ne 

( PAR T I l l ) 

20 . Geo log i c  map of the S i l ver T i p  (Mungers Creek) chrom i te m i n e  
2 1 .  G eo log i c  mop  o f  t h e  B l ack N ugget  (Owens) chrom i te m i ne 
22 . G eo log i c  map of the Cho l l ord  c hrom i te m i ne 

F I G UR E S  ( PART  I )  

P a g e  N u m b e r  

POCKE T 

30 
3 1  
38 
39 
45 
49 

PO CKET  
52 
59 

PO CKE T 
66 

70-7 1  
74 
78 
82 
96 
97  

1 0 1  
1 05 

1 45 
1 48 
1 52 

1. I ndex mop to the geomorph i c  d i v i s i ons of Oregon , show i ng  extent of K l amath Mounta i ns . 4 
2 .  Pyroxen i te and rod i ng i te d i kes i n  Bobyfoot- L i t t l e Chetco Area . 7 
3 .  D i ssem ina ted chrom i te i n  dun i te from H orse Mounta i n ,  Joseph i ne County 9 
4 .  F l ow-bonded d i ssem i na ted ch rom i te from Sordy G roup , Ch rome R i dge Area 9 
5 .  Sch l i eren-banded c hrom i te i n  serpen t i n i zed dun i te a t  Lucky L & R m i ne 9 
6 .  Layered ch rom i te a t  Lower V i o l e t  m i n e ,  Chrome R idge Area 9 
7 .  Nodu l ar ch rom i te from the Shade m i n e ,  Cent ra l  I l l i no i s  R iver Area 1 0  
8 .  O l i v i ne c l ots i n  fa i r l y  mass ive  chrom i te ,  T hree L prospec t ,  Ch rome R idge A rea 1 2 
9 .  Coarse chrom i  te crysta l s  i n tr uded by f i ne-gra i ned chrom i te and o l i v i ne  . 1 2  

1 0 .  P l a ty frac ture c l eavage i n  mass ive  chrom i te ,  Tennessee mine , Joseph i ne County 1 2  
1 1 .  F l owage s t ruc tures i n  per i doti t e ,  Cent ra l  I l l i noi s R i ver  Area 1 9  
1 2 .  F l owage-folded banded c hrom i te from Veta G rande m ine , Ca l i forn i a  1 9  
1 3 . Crushed ang u l ar chrom i te f�agmen ts i n  unfractured dun i te ,  Red Mounta i n  A rea 1 9  
1 4 .  M i c rograph show i ng corroded chrom i te gra i n s  i n  th i n  sec t i on of dun i te 20 
1 5 .  Bran c h i ng ve i n  of mass i ve chrom i te ,  E i g h t  Do l l ar c l a i m ,  Joseph i ne  Coun ty . 20 

iv 

alva
Text Box
*Plate 7 should read Map of the Oregon Chrome Mine, not Geologic map of the Oregon Chrome Mine.



I L L U S T R A T I O N S , C o n t i n u e d  

F I G UR E S  (PAR T I I ) 

1 6 .  O pen cu t  a t  Young ' s  Da i l ey  Dozen N o . 7 c l a i m  
1 7 .  Profi l e  across I l l i noi s R i ver a t  B l ock O t ter c l a i m  
1 8 .  Sketch o f  t h e  face  o f  Em i l y  Cob i n  chrom i te m i ne 
1 9 .  Por ta l of tunne l i n  open cu t  at Lucky L & R m i ne 
20 . Sketch of mass ive chrom i te bod i es and i n c l osed o l i v i ne c l ots a t  Three L c l a i m  
2 1 . Layered-d i ssem i na ted chrom i te i n  g l ory  h o l e  a t  Lower V i o l e t  m i ne  
22 . I ndex map  o f  t he  Red  Moun ta i n  Area 
23 . C hrom i te swi r l s  i n  hea l ed serpen t i n i zed dun i te brecc ia  
24 . G eo log i c  ske tch map of  northern work i ngs a t  Red Moun ta i n  m i nes 
25 .  I ndex map of the Sourdough-V u l can Peak Area 
26 . I ndex map of  the Pearsa l l Peak Area 

( PART I l l ) 

2 7 .  Sketch of work i ngs  a t  the Brown Scratch m i ne 
28 .  V i ews a t  the Cho l l ord m ine  i n  1 952 
29 .  G eo l og i c  ske tch mop of the Chapman Creek chrom i te prospec t  
30 . F l owage fo l d  i n  �- i n ch  chrom i te I oyer 

TABLE S ( PART  I )  

1 .  Chem i ca l  ana l yses o f  per idot i tes a n d  serpen t i nes 
2 .  A na l yses of rod i ng i te frc-m the G ordner m i ne . 
3 . Chem i ca l  ana l yses of some sou thwestern O regon c hrom i tes 
4. Reca l cu l a t i on of chem i ca l  ana l yses shown i n  Tab l e  3 
5 . Southwestern Oregon chrom i te product ion ( 1 9 1 7 - 1 958) 

( PART  I I ) 

6 .  Ana l yses of samp l es from the Cent ra l  I l l i no i s  R i ver Area 
7.  Produc t ion of chrom i te from the Oregon Chrome m i n e  from 1 9 1 7  to 1 958 
8 .  Tab l e  concen tra t i on of Sordy ore 

( PAR T I l l ) 

9 .  Assay i n forma t ion on m i sce l l aneous chrom i te occurrences i n  C urry Coun ty 
1 0 .  Assay i n forma t i on on m i sce l l aneous chrom i te occurrences i n  R i dd l e  D i s tr i c t  
1 1 .  Assay i n forma t ion o n  m i sce l l aneous chrom i te occurrences i n  Jackson Coun ty 
1 2 .  Assay data on m i sce l l aneous chrom i te occurrences in G a l i ce  D i s tr i c t  
1 3 .  Assay i n forma t ion on m i sceUoneous chrom i te occurren ces i n  Gran ts Pass D i s tr i c t  • 

1 4 .  Assay i n forma t ion on m i sce l l aneous chrom i te occurrences i n  G reenback D i s tr i c t  • 

1 5 .  Assay i n forma t ion on m i sce l l aneous chrom i te occurrences i n  I l l i no i s  R i ver  D i s tr i c t  
1 6 .  Assay i n forma t ion on m i sce l l aneous chrom i te occurrences i n  Wa l do D i s tr i c t  

v 

P a g e  N u m b e r  

43 
48 
68 
75 
75 
80 
86 
87 
90 
93 

1 00 

1 43 
1 53 
1 54 
1 60 

6 
7 

1 3 
1 3 
24 

35 
5 1  
8 1  

1 1 7 
1 2 3  
1 29 
1 30 
1 33 
1 36 
1 42 
1 6 1  



P A R T  I .  N A T U R E  O F  T H E  C H R O M I T E  D E P O S I T S 



P ar t  I - N a t u r e  o f  t h e  C hro m i t e  De p o s i t s 

I n t r o d u c t i o n 

Purpose and scope of study 
Prev i ous i nves t i ga t ions 
F i e l d  work and acknow l edgmen ts 

G e n e r a l G e o l o g i c  S e t t i n g  

T a b l e  o f  C o n t e n t s  

De s c r i p t i o n o f  t h e  U l t r a m a f i c a n d  A s s o c i a t e d  R o c k s  

Di s tr i bu t i on . 
Compos i t i on of per ido t i tes and serpen t i nes 
Var i e t i es of per idot i te 
R od i ng i  te d i kes 

P h y s i c a l  C h a r a c t e r i s t i c s  of t h e  C h r omi t e  De p o s i t s . 

Def i n i t i on of chrom i te 
Textures and s t ruc tures 
G ra i n  s i ze . 

C h emi c a l  C h a r a c t e r i s t i c s o f  t h e  C h r omi t e  

I n terpre ta t i on of chem i ca l  ana l yses 
Phys i ca l -chem i ca l  re l a t i ons 
H i g h  a l um ina c hrom i tes  • 

O c c u r r e n c e  o f  t h e  C h r o m i t e D e p o s i t s 

S i ze and shape of the ore bod i es • 

Change i n  ore bod i es w i th depth . 
Di s tr i b u t i on of the chrom i te depos i ts 

O r i g i n  o f  t h e  C h r o m i t e De p o s i t s 

G enera l d i s cuss i on 
Deforma t ion dur i ng i nt rus i on 
N a ture of pre c i p i ta t i on . 
Ear l y  magmat i c  chrom i te 
La te magmat i c chrom i te . 
A l tera t ion of chrom i te 
Assoc i a ted " b l eached " ser pen t i ne  

P r o s p e c t i n g  f o r  C h r o m i t e 

A id s  to prospec t i ng  
Doubtful c r i ter i a  
Exp l ora tory d r i  I I  i n g  
G eophys i ca l  methods . 
G eochem i c a l  m e thods. 

P r o d u c t i o n a n d  R e s e r v e s  

Produc t i on 
Reserves 

P a g e  N u m b e r  
3 

3 
3 
3 

4 

5 

5 
6 
6 
7 

8 

8 
8 

1 1  

1 1  

1 1  
1 4  
1 5 

1 5 

1 5  
1 6  
1 6  

1 7  

1 7  
1 7  
1 7  
1 8  
20 
20 
2 1 

2 1 

2 1 
22 
22 
22 
23 

25 

25 
25 



CHROMITE IN SOUTHWESTERN OREGON 

B y  
L e n  R a m p  

P a r t I .  N a t u r e  o f  t h e  C h r o m i t e  D e p o s i t s  

I n t r o d u c t i o n 

Purpose and scope of study 

Th i s  s tudy was under taken for the purpose of gather ing  geo l og i c  data on the c hrom i te occurrences i n  sou th­
wes tern Oregon , wi th par t i cu l a r  a t ten t i on g i ven to mode of ori g i n . The work was done be tween 1 952 and 1 958 , 
dur ing  wh i ch  t ime the wri te r v i s i ted chrom i te m i nes and prospec ts and made de ta i l ed stud i es of the pri n c i pa l  
chrom i te-produc ing  areas . The resu l ts o f  th i s  s tudy are presen ted i n  order t o  a i d  i n  future prospe c t i ng  and deve l ­
opment  o f  Oregon chrom i t e  depos i ts .  

N o  i n format ion on eastern Oregon (Gran t Coun ty) occurrences i s  i n c l uded i n  th i s  repor t; the U . S . G eo log­
i ca l  Survey has  pub l ished a bu l le t i n  and l a ter  maps of the Gran t  County  depos i ts by T .  P .  Thayer ( 1 940 and 
1 956a)*, and the U . S .  Bureau of  Mi nes has  a l so pub l i shed work on chrom i tes of th i s  area by H undhausen and 
others ( 1 956) . 

Previ ous i nvest i ga t ion s  

Chrom i te depos i ts i n  southwestern Oregon were f irst  stud i ed and  d i scussed by  D i l l e r  and others ( 1 92 1 ) . Some  
years l a ter  A l l en  ( 1 94 1 )  conducted an overa l l  s tudy o f  t he  Oregon chrom i te depos i ts .  We l l s and  others  ( 1 940b) 
made a de ta i l ed  s tudy of depos i ts in the Sourdough area , Curry Coun ty ,  and the Bri ggs Creek area , Joseph ine  
Coun ty . References to c hrom i te and chrom i te depos i ts ore a l so made  by We l l s  and  others i n  geo l og i c  maps  of 
the Medford ( 1 939 and 1 956) , G ran ts Pass ( 1 940a) , Kerby ( 1 948) , and G a l i ce ( 1 953) quadran g l es . 

F i e l d  work and acknow l edgmen ts 

D ur i ng  the f i e l d  seasons of 1 952 and 1 953  severa l chrom i te m i nes were v i s i ted and ske tch maps were mode of 
the worki ngs . I t  was dec i ded toward the end of the second f i e l d  season to map the geol ogy of l a rger areas where 
chrom i te depos i ts were fa i r l y numerous . These i n c l uded the Centra l I l l i no i s  R i ve r  area in Joseph i ne  Coun ty, the 
Bobyfoot-L i t t l e  Chetco a rea in Curry Coun ty ,  and the Chrome R i dge area in Joseph ine  Coun ty . These areas 
were mapped i n  1 953 and 1 955 . Dav id  J . W h i te ,  former  geol og i s t  wi th the departmen t ,  and Rober t D .  Bent l ey 
ass i s ted w i th par t  of the f i e l d  work . Max Schafer , a l so former depa rtmen t  geol og i s t ,  did de ta i l ed mapp i ng  at the 
Oregon Chrome mine in the Cen tra l I l l i no i s  R i ver area and prepared a repor t on the m i ne in 1 955 . Most of the 
f ie l d  stud i es were compl e ted i n  1 955 , a nd spot check v i s i ts were made to add i t i ona l chrom i te occurren ces un t i l  
1 958 . 

S i n ce re apprec i a t i on is expressed for the cooperat i on shown by the prospec tors and persons ac t i ve l y  mfn i ng  
chrom i te i n  the var ious areas v i s i ted . Spec i a l  thanks are due J .  G .  G a l laher ,  Wm . S .  and  Ru th Robertson , 
Lou i s  A .  Rober tson , F red Ga rdner and Sons ,  Jean Press ler ,  Dan C .  Beyer, Car l  S teven s ,  G l enn Young , Roy 
Hansen ,  Ben Bake r ,  Everet t  and Ernes t  McT immonds, C .  E. N i chol s ,  Roy Jackson , Ray Evan s ,  and the l a te 
R .  E .  McCa l eb .  

For d i rec t i on and generous ass i stance g i ven by past and present  members of the Oregon Depar tmen t  of G eo l ­
ogy and  Mi nera l  I ndustri es  s taff, I am grea t ly  i ndebted . Spe c i a l  grat i tude i s  ex tended to  Mr . L .  L .  H oag l and ,  
Assayer-Chemi s t  w i th t he  departmen t ,  for h i s  carefu l  a na l y ti ca l work on  the many  sam p l es recorded i n  th i s  
bu l l e t i n . 

* B i b  I i ography a t  end of th i s  bu l l e t i n . 
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Modified from Dicken, Oregon Geography, 1950. 

Fi gure 1. I ndex map to the geomorph i c  d i v is ions of Oregon , show i ng exten t of the K lamath Mountains and 
general location of the chrom i te deposi ts of southwestern Oregon. 

G e n e r a l  G e o l o g i c  S e t t i n g  

A l l  of the chrom i te depos i ts of sou thwestern O regon l i e  i n  the K l ama th Moun ta i ns geomorph i c  d i v i s i on (f i g . 1 ) ,  
wh i c h  covers approx imate l y  6, 500 square m i l es i n  Coos , Curry , Doug l as ,  Jackson , and Joseph i ne coun ti es and 
extends southward i n to northwestern Ca l i forn i a . The topography of  th i s  up l i fted and eroded area i s  genera l l y  
rugged , wi th steep s l opes and some na rrow gorges . E l eva t i ons  range from sea l eve l  t o  a bout 7, 500 fee t .  The 
a rea i s  d ra i ned by the Rogue R i ver and i ts t r i buta r i e s ,  por ts of the Umpqua and Coqu i l l e r i vers ,  the Chetco  R i v­
er ,  and o few sma l l er coosto l s treams . 

The K l amath Moun ta i n s  are composed predom inan t l y  of pre-Ter t iary me tamorph i c  and i gneous rocks . I n­
c l uded ore serpen t i ne  and per i doti te , wh i c h  ore the host rocks for the chrom i te depos i ts . 

Pre-Ter t i ary rocks of the K l amath Mounta ins  range from pre-Upper Tr i assi c sch i s ts (We l l s and others , 1 956) 
at the sou thern edge of Jackson Coun ty to unme tomorphosed mar i ne sed imen ts of Late Cretaceous age tha t ore 
l oca l i zed in bas i n s  and troughs at var i ous p laces  w i th i n  and a l ong  the marg i ns of the older rock moss . In the 
wes tern por t  of Doug l a s  Coun ty and in the sou thern por t  of Coos County ,  the pre-Ter t ia ry rocks ore over l a i n by 
Eocene mar i ne  sed i ment s  of the Coas t Range; and a l ong  the eastern marg i n  of the prov i nce ,  the pre-Tert i ary 
rocks ore over l apped by Ter t i a ry vo l ca n i c  rocks of the Wes tern Cascades . 

The sequence of pre-Ter t ia ry rocks i n  the K l amath Moun ta i ns of O regon con be summar i zed as fol l ows :  
The pre-Upper Tr ia ss i c  sch i s ts occupy a sma l l  area a l ong the Oregon border and extend i n to Ca l i forn i a ,  

where they hove been mopped rece n t l y  a s  pre- S i l ur i an  ( ? )  ( I rwi n ,  1 960) . T h e  sch i s ts a r e  over l a i n  unconform­
ab l y  by the  A pp l egate g roup  of  Upper Tr iass i c  (? )  age composed of  me tavo l ca n i c  rocks (a l tered I ovas and tuffs) 
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wi th  t h i n  i n terbeds of tuffaceous sed imen ts of arg i l l i te ,  cher t ,  quar tz i te , and l imestone . The more h i g h l y  me ta­
morphosed por t i ons a re  s ch i s tose and gne i ss i c .  Unconformab l y  over l y i ng the App l ega te group are the Dothan , 
Rogue , a nd G a l  i ce forma t ions  of Upper Jurass i c  age . The Dothan forma t i on ,  cons idered the o ldes t ,  cons i s ts of 
indura ted med i um-gra i ned graywa cke * sands tone wi th l es�er amoun ts of shale and m i nor cong l omerate ,  cher t ,  
a n d  l ava f l ows . T h e  Rogue forma t ion i s  l a rge l y  me tavol can i c  rock ,  a l tered flows,  tuffs, a n d  agg l omera tes ,  
l oca l l y  a l tered to amph i bo l e  gne i ss . I t  l i es s t ra t ig raph i ca l l y  between the  Dothan and G a l i-ce forma t ions . The  
G a l i ce formation i s  s im i l a r  to the  Dothan  forma t ion but genera l l y con ta i ns a grea ter por ti on of fi ne-grai ned 
thin-bedded s l a tes and i n terbedded m e tavol can i c  rocks . 

Re l a t i ve l y  una l tered uppermost Jurass i c  and Creta ceous mar ine  sed i men ts have been mapped as Knoxvi l l e ,  
Horsctown , and C h i co forma t i ons  after rocks of s im i l a r  age and l i t ho log i es i n  Ca l i forn i a . Recen t  s tud i e s  b y  Peck 
and others ( 1 956) and I m lay  and others ( 1 959) in con j unc t i on w i th geo log i c  mapp i ng  of the sta te have l ed to a 
rec l assi fi ca t i on of these rocks as R i dd l e ,  Days Creek,  and H ornbrook respec tive l y. 

We l l s  and others ( 1 949a) date the i n trus ion of u l tramaf ic  rocks i n  the Kerby quadrang l e  as Late Ju rass i c 
age s i nce they found cobb l es of per idot i te i n  the over l y i ng Creta ceous H orse town (Days Creek) forma t ion and 
D i l l er and Kay ( 1 924) map serpen t i ne  cut t ing  the Knoxv i l l e ( R i dd l e) forma t ion i n  the R i dd l e  area . 

N ew ev idence on the age of the per idot i te i n tru s ion has been noted by Robert H .  Dot t ,  Jr . ,  and s tuden ts 
from the Un i vers i ty of W i scons i n ,  i n  recent ( 1 96 1 )  geol og i c  mapping a l ong the southern Oregon coast . A t  O t te r  
Poi n t ,  3! m i l es north of Gold Beach in Curry Coun ty , they found pebb l es and cobb l es of serpen t i ne and par t l y  
serpen t i n i zed per i dot i te i n  cong l omera tes wh i ch  a l so con ta i n  foss i l s  of Por t l and ian  ( R i dd l e  forma t i on equ i va l ent)  
age . This  shows that a t  l ea s t  some of the per i doti tes were i n truded pr ior to depos i t i on of t hese Upper Jurass i c  
sed imen ts and further i nd ica tes tha t the serpen t ine wh i c h  i n trudes rocks o f  Upper Jurassi c age i n  the R i dd l e  area 
may have been tec ton i ca l l y  emp l a ced as a co ld  mass some t ime after the i n it ia l i n trus i on of the per i doti te magmas . 

We l l s  and Ca ter ( 1 950) suggest  the poss i b i l i ty tha t there rnay be two ages of serpen t i ne  and tha t sorne may 
a l so have been i n truded dur ing  Tr iass i c  t ime . U l tramaf ic  rocks i n  the area sou thwes t of Ash l and have a d i fferen t 
tex ture and m i ne ra l  compos i t ion from the other per idot i tes i n  sou thwestern Oregon and may be o lde r ,  but fur ther 
s tudy i s  needed to prove th i s  theory . The u l tramafi c rocks are in truded by gabbros, d i or i te s ,  and gran i t i c  rocks 
wh i c h  range in age from Late Ju rass i c  to Ear l y  Creta ceous . 

D e s c r i p t i o n o f  t h e  U l t r a m a f i c  a n d  A s s o c i a t e d  R o c k s  

D i s t r i bu t ion 

The term u l tramaf i c  is used to descr i be i n trus ive rocks con ta i n i ng a l a rge propor t i on of magnes ium and i ron 
and norma l l y  l ess than 45 percen t s i l i ca . U l tramafi cs i n c l ude a l l va r ie t i e s  of per idot i te and the i r  a l tera t ion 
produc t ,  ser pen t i ne . Ear l y  geo log i c  mapping of u l tramaf i c rocks i n  the K l amath Mounta i n s  was done by J .  S .  
D i l l er of the U . S .  G eo l og i ca l  Survey about the turn of the cen tury . I n  more recen t years , F .  G .  We l l s ( 1 955) , 
a l so of the U . S .  G eo log i ca l Survey , has been respons i b l e  for most of the reg iona l  geo l ogi c mapp ing i n  south­
western Oregon and has de l i nea ted the mappa b l e  a reas of u l tramaf i cs . 

Per idot i te ,  usua l l y a l tered i n  l arge part  to serpen t ine and genera l l y  referred to as serpen t i n e ,  has wide d i s­
t r ibu t ion throughout the K l ama th Moun ta i ns area , as shown on p l a te 1 ,  i n  pocke t . The pat tern of d i s tr i bu t ion 
ref lects  the nor theasteriy �truc tura l  trend of the reg i on . Exposures of serpen t i ne  range from 7, 340 fee t  e l eva­
t i on at O bserva t ion Peak i n  southern  Jackson Coun ty to sea l eve l  on the coas t  of Curry Coun ty . The l argest  
body of per idot i te i n  sou thwes te�n O regon i s  about  10 m i l e s  wide . I t  extends from Joseph i n e  Moun ta i n  i n  sou th­
ern Joseph ine County southwestward i n to Ca l i forn i a ,  and i s  named the Joseph i ne  per i dot i te shee t by Wel l s  and 
others ( 1 949a) . 

Per idot i te has been i n truded i n to a l l  rock forma t ion s  i n  the K lamath Mounta i ns o lder  than the Days Creek 
forma t ion . The i n tr us i on s  a re  somewhat  l oca l i zed a l ong  cer ta i n  con tac ts and fau l ts .  This  re l a t i onsh i p  of u l tra­
maf ic rocks to the s tr uc t.ure is  i n terpre ted to i nd i ca te deep-sea ted crusta l weakness . N arrow i n trus ions  of ser­
pen t i ne  occur a l ong ma jor l ong i tud i na l  fau l t  zones ,  such a s  the Hansen Sadd l e  and H e l l ga te fau l ts extend ing 
nor theast of On ion Moun ta i n  in  Joseph ine  Coun ty (We l l s  and Wa l ker , 1 953) and the nor th- trend i ng shear  zone 
west of Agness and l l l ahe , Curry Coun ty . Most of these i n trusions are h i g h l y  sheared and comp l e te l y  a l tered . 

* A poor l y  sor ted dark g ray sands tone composed of vary ing amounts of maf ic  m i ne ra l s  w i th quar tz ,  fe ldspa r ,  
rock fragments a n d  other accessory m i nera l s  usua l l y deposi ted i n  a rap i d l y  s i n k i n g  bas i n  . . 
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The h i g h l y  con torted and sheared var ie ty of serpen t i ne , ca l l ed " s l i cken t i te "  or " fi sh  sca l e "  by the prospector ,  
has i n  p l a ces been squeezed upward i n to fau l ts i n  racks as  young as  Eocene i n  age . W here per idot i te has i n ­
truded layered rocks i n  the App l egate,  Dothan , R ogue , or G a l lce  format ions ,  the i n trus ions are genera l l y  con­
formab l e  and s i l l - l i ke .  An exce l l e n t  examp l e  is seen in the Babyfoot- L i t t l e  Che tco area ,  where two narrow 
para l l e l  serpen t i ne si l i s i n trus ive i n to the G a l  i ce format ion may be traced for a d i s tance  of a bout  8 m i l e s . 

Compos i t i on of per idot i tes and serpent i nes 

Chem i ca l  a na l yses of peri doti tes and serpen t i nes of sou thwestern Oregon show that  these rocks have a fa i r l y  
un i form compos i t ion ( tab l e  1 ) . Mos t o f  them conta i n  o l i v i n e  i n  fa i r l y  Iorge percen tages , a ccom pa n i ed by  pyroxene s ,  
usua l l y  ensta ti te ,  and l ess common l y  d i a l l age  or d i ops ide . No  fe l dspar ha s  been recogn i zed i n  t he  u l tramaf i c  
rocks and  t he  a l um i na con ten t  i s  u n i form l y  l ow .  Var i a t i ons i n  m i nera l con ten t  and tex ture o f  t he  per idot i tes are . 
not i ceab l e  i n  some areas . For exam p l e ,  i n  the Red Moun ta i n  area southwest of A sh l and ,  the per idot i te con ta ins  
many tremo l i te crysta l s  in  the form of  short ,  sca ttered need l e s  and rad i a te c l us ters a s  much  as  2 i n ches i n  l eng th . 

Table 1. 

A n o l y s o s  of Per i d o t i t es an d 

Sample 

Peridotite .!f 
Olivine .!/ 

Serpentine 

Partly altered 
peridotite 

Red-weathering 
s erpentine 

Blue-weathering 
serpentine 

Tremolite 
perido tite 

Deportment 
Sample No.1/ location 

Nickol Mountain 

Nickol Mountain 

P-16082 Oregon Chrome Mine 
Soc. 21, T. 37 S., R. 9W. 

P-17695 Sec. 30, T. 37S., R. 9W. 

P-17693 Sec. 1, T. 39S., R.10W . 

P-17694 Sec. 1, T. 39S., R.10W. 

P-18962 Red Mountain 
Soc. 33, T. 40 S., R. 1 W. 

9'223 

0.76% 

0.79 

---

0.61 

0.51 

0.61 

0.80 

-----------------------------
J/ Clark (1888), see bibllourophy. 

Iron 
Total 

Fo FoO -
6.43% 6.25% 

7.42 7.20 

5.60 5.46 

6.25 6.1* 

5.26 5.1* 

5.31 5.1 * 

8.20 8.0* 

Serpen ti nes 

!!22.3 � 2� 
2.52% 0.0<1% 

2.61 ---
1.93 1.48 

1.9* 1.08 

1.7* 2.95 

1.7* 2.12 

2.7* 0.64 

2/ Analyse s  by L. L. Hoagland, Assoyer-Chemist, Oregon Deportment Geology and Mineral Indust ries .  

* Appro xi mate . 

Var ie t i es of per idot i te 

Ignit ion mg 
CoO � Si02 NiO loss value - ,--
0.55% 43.74% 41.43% 0.10% 4.41% 93 

none 45.12 42.81 0.25 0.57 92 

1.20 41.25 36.08 --- 11.77 93 

0.30 40.12 37.50 --- 11.58 92 

2.22 34.72 39.86 --- 12.29 92 

1.30 36.35 38.80 --- 12.99 93 

4.08 35.69 37.34 0.25 7.68 89 

The pri n c i pa l  types of peridot i te i n  the area are saxon i te ,  d un i te , ,and pyroxen i te .  Saxon i te ,  the m ost common 
var ie ty ,  is composed of o l i v i n e ,  norma l l y l esser amoun ts of the orthorhomb i c  pyroxene  ens ta t i te ,  and accessory 
magnet i te and chrom i te .  Pyroxene crys ta l s  stand in re l i ef  on wea thered surfaces of saxon i te ,  produc ing  a typ i ­
ca l rough texture . Dun i te i s  composed pri n c i pa l l y  o f  o l i v i ne w i th m i nor amounts of pyroxene , magnet i te , and 
chrom i te .  I t occurs as  l arge masse s ,  narrow bands , l enses , and sma l l  i rregular-shaped segrega t ions w i t h i n  the 
l arger per i doti te bod i es . Exce l l e n t  exposures of dun i te occur in the v i c i n i ty of the Prospec tors Dream chrom i te 
prospec t  ( p l . 1 ,  no . 1 75) , where o l i v i ne crysta l s  as much  as 2 i nches i n  d iameter are a bundan t .  N umerous frac­
tures cut t i ng across the l arge o l i v i ne crysta l s ,  however, g i ve  the rock a med i um-gra i n ed sandy appearance . 
Fresh per i dot i te , i n  l arge part dun i te ,  under l i es the n i cke l depos i t a t  N i cke l Moun ta i n  near  R idd l e ,  Doug l as 
County . Pyroxen i te i s  composed essent i a l l y  of pyroxene w i t h  m i nor amounts of o l i v i ne , magne t i te ,  and chrom i te .  
L ike  the dun i te i t  occurs as  tabu lar ,  usua l l y  l en ti cu l a r ; segrega t i ons of vary i ng s i ze and  as  sma l l d i kes  i n  the 
per idot i te masses ( fi g . 2a) . Large bou l ders of pyroxen i te and per idot i te r i ch  in pyroxen e  may be seen in Wh i skey 
Creek southwest of O ' Br ien , Joseph i ne Coun ty . 

Secondary m i nera l s  of the serpen t i ne  group are found i n  nearl y a l l  of the peridoti tes . O n l y  i n  restr i c ted 
areas of fresh per idot i te , such as  the dun i te at N i cke l Moun ta in,  are these secondary m i nera l s  a bsen t . An t igor i te 
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is the most common of these secondary minerals. It is derived from olivene pyroxenes and amphiboles rich in mag­
nesia and frequently occurs os pseudomorphs after pyroxenes, termed bosti te. Other secondary minerals found in 
the serpentinized rocks ore chrysotile, chlorite minerals, magnetite, anthophyl l i te, ·tremolite, tole, aragonite, 
brucite, calcite, deweylite, and dolomite or magnesite. Secondary magnetite occurs mainly as finely dissem­
inated dust ond is probably o by-product of serpentini zation of the olivhe. Surface alteration of olivine to 
magnesite is not common, but was noted at the Prater prospect (pl. 1, no. 28), and has also been reported in 
Col ifornio (Wells and others, 1949). 

Rodingite dikes 

Rodingite is o special variety of dike rock composed chiefly of grossulorite garnet and diolloge or diopside. 
It is found only os intrusions in serpentine and is fairly widely distributed in the serpentines of �outhwestern 
Oregon . Rodingite was named and described by Bell, Clark, ond Marshall (1911) for typical exposures along 

(a} (b) 
Figure 2. Pyroxen ite and rodingite dike! in Bobyfoot-Little Chetco oreo, Curry County: (o) Small pyroxenite dikes 

filling fractures in peridoti te; (b) Rodingite altered from gabbro pegmatite dikes. Enstatite crystals (dark) ore 
about 8 inches long. 

the River Reding, New Zealand. In southwestern Oregon the rock may be coarse-grained, containing pyroxene 
crystals os much os 8 inches in length (fig. 2b) or fine-grained and massive. Most of the rodingite i s  white to 

Table 2. 
Analyses of Rodin glte from Gordner Mine 

Somple No. Somple No. 2 

39.56% 42.10% 

20.34 15.20 

1.32 1.02 

Lime (CoO) 31.40 38.30 

Magnesia (MgO) 5.90 1.10 

No. 1 - Grayish-white, fine-grolned serpentine rodingite. 
No. 2- Pinkish-white, fine-grained zolsite rodinglte . 

greenish gray; some is pinkish. The l ight-colored mas­
sive aggregate in dikes examined petrographically con­
tains varying amounts of grossulorite, diopside, zoisite, 
antigorite, wollastonite, and less abundant calcite, 
vesuvionite (?), prehnite, and chlorite. The rodingite 
dikes ore small, generally less than 20 feet wide, dis­
continuous, on� apparently broken and sheared by later 
deformation of the serpentine . 

Analyses (table 2) of rodingite from the Gordner 
mine (pl. 1, no. 169) near Vulcan Peak-, Curry County, 
by L. L. Hoogland, Oregon Deportment of Geology 
and Mineral Industries, ore similar to those of Bell, 
Clork, and Marshall (1911) and to later onolyses(Gronge, 
1927) for the New Zealand rodingites. 

Several theories hove been proposed regarding the 
origin of rodingite. Wells and others (1949o, p .  11) 
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i n  descr i b ing these d i kes s tate :  " . . . .  i t  i s  be l i eved th::�t they represen t t h e  end produc t  of t h e  d i or i te magma and 
tha t the a bnorm a l  compos i t ion i s  due to the l oss of cons t i tuen ts to the per idot i te by the hydrotherma l a c t i on of 
sol u t i ons a ccom pany i ng the d ior i te . . . .  " 

Cooke ( 1 937) suggests tha t much  of the ca l c i um found i n  the rod i ngi tes is der i ved from per idot i tes r i c h  i n 
ca l c i um pyroxenes (d iops ide  or d i a l l age) and was re l eased du r i ng  s imu l taneous a l tera t ion of these r ocks to ser­
pen t i ne . G range ( 1 927) subm i ts ev idence tha t the " rod i ng i tes" of  N e l son , New Zea l a nd ,  a re  rea l l y  a l tered 
gabbros and that the prehn i te and g rossu l a r i te in the rock are secondary a fter fe l dspars . The a l tera t i on i s  l i kened 
to saussur i t i za t i on wh i ch resu l ts i n  an aggregate of zoi s i te ,  more or l ess a l b i te ,  occa s iona l garne t ,  toge ther w i th 
tremol i te ,  ch l or i t e ,  and rare scapol i te .  

I n  southwestern O regon , a l tera t i on somewha t  si m i l ar to tha t produc i ng  rad i n g i te occurs on the con tacts of 
sma l l  i n c l us i ons of fe l dspa th ic  rocks and on the edges of da c i te ,  d i or i te ,  and do l e r i te d i kes  in serpen t i n e . Th i s  
a l ter a ti on i s , therefore , no t  restr i c ted to  ga bbros bu t  t he  h i g h-ca l c i um compos i t i on o f  a typi ca l rod i ng i te i s  more 
ap t  to resu l t  from the more bas i c  rocks wh i c h  con ta i n  ca l c i c  fe l dspars . 

Thayer ,  T .  P. (persona l comm un i ca t i on) be l i eves tha t the coa rse-gra i ned rod i n g i tes such as shown i n  f i gu re 
2b a re  in rea l i ty a l tered gabbro pegma ti tes . The coa rse-gra ined texture i s  r e ta i ned by the s ta b l e  pyroxene (d i a l ­
l oge) and  the fe l d spar com p l e te l y  a l tered to a f ine-gra i ned aggregate o f  m i nera l s  s uch  a s  ga rne t  and  zoi s i te . 

I n  southwestern O regon many rod i ng i te d i kes are i n  c l ose prox i m i ty to the chrom i te depos i ts . They are not ,  
however ,  cons idered a gu ide to l oca t i ng chrom i te .  The rod i ng i tes are much  l a ter i n  or i g i n  a nd appear to occur  
as  a bunda n t l y  i n  serpen t i nes w i thout  chrom i te .  

P h y s i c a l  C h a r a c t e r i s t i c s o f  t h e  C h r o m i t e D e p o s i t s  

Def i n i t i on of chrom i te 

The  m i nera l chrom i te i s  a n  ox ide be l ong i ng to the spi n e l  group . I t  i s  composed of vary i ng  amoun ts of the 
ox ides of chrom i um (Cr) , a l um i num (A I ) , i ron ( Fe) , and magnes i um (Mg) . The genera l form u l a  i s  (Mg , F e)O 
(Cr , A I , F e)20 3 . Crys ta l s  of chrom i te are no t  common , but  when  they form t hey  are oc tahedra l ,  somet imes  modi­
fied by the 00 1 p i nakoi d . The m i ne ra l  is br i t t l e  and has an uneven frac ture and no c l eavage . The col or i s  
b l ack ,  streak brown , hardness 5�, and  grav i ty 4 . 2 - 4 . 8 .  Chrom i te occurs a s  mass i ve  accum u l a t ions a n d  a l so a s  
d i screet  crys ta l s  o r  gra ins  i n  the u l t ramaf ic  rocks . 

Textures a nd s t ructurt.s 

Chrom i te depos i ts occur i n  severa l d i ffe ren t textura l and struc tura l types due to var i a t i ons  i n  genes i s . Ex­
amp l es of mos t  of these types are found i n  sou thwestern Oregon . Sampson ( 1 93 1 )  recogn i zed the fo l l ow ing  f ive 
types :  ( 1 ) even l y  sca ttered , ( 2) sch l i e ren-banded , (3) s t ra t i form , (4) sac kform , and (5)  fi ssureform . Comparab l e  
terms used i n  th i s  repor t are :  (I) d i ssem i na ted , ( 2) s ch l i eren-banded , ( 3) l a yered , (4) mass i ve ,  a nd (5) vei n ed . 
Add i t i ona l types a re  nodu l a r ,  orbi cu l a r ,  and mass ive chrom i te con ta i n i ng o l i v i ne c l ots . 

D i ssem i na ted: The even l y  sca t tered type of depos i t  is genera l l y  referred to as d i ssem i na ted and consi s ts of 
accessory chromi te crysta l s  or gra i ns scat tered through the per i do t i te (usua l l y  d un i te) or serpe n ti ne ( f ig . 3) . 
O n l y  where chrom i te gra i ns a re  c l ose l y  spaced can th i s  type be cons idered ore . 

S ch l i eren-banded:  Sch l i eren-banded deposi ts are a l so genera l l y  made up of d i ssem i na ted chrom i te in dun i te; 
however , flowage movemen t of the per i dot i te magma pr i or to i ts conso l i da t i on has caused l i nea t i on of the chro­
m i te gra ins g i v i n g  a s treaky or banded appearance  (fi g . 4) . The term sch l i eren (fi g . 5) means  streaky segre­
ga t ions . A var i a t i on of this type has been descr i bed as l i near-banded ore by We l l s a nd others ( 1 949b) . L i near­
banded ore i s  chara c te r i zed by rod-shaped sch l i eren of chrorni te g ra i ns having l i nea tion i n  one d i rec t i on on l y .  
I t  is not  common i n  sou thwestern O regon a nd has been noted on l y  where nodu la r  ore has been crushed and strung 
out by shea r i ng  ac t i on of the serpen t i ne . 

Layered: Stra t i form or l ayered depos i ts may cons i s t  of one or severa l para l l e l  l a yers of d i ssem ina ted to mas­
s ive  chromite (fi g .  6) . Thi s  var iety,  a l so ca l l ed p l anar  banded by We l l s and others ( 1 949b) i s  presuma b l y  caused 
by sett l i ng of new l y formed chrom i te crysta l s  on to a l eve l crysta l l i n e  f l oor du r i ng  d i fferen t i a t i on of the per ido­
t i te magma . A serie� of l ayers is be l i eved to resu l t  from i n term i t ten t  or a l terna t i ng  per i ods of chrom i te crysta l­
l i za t i on i n  a· system where  o l i v i ne i s  crys ta l l i zi n g  more or l ess con t i n uous l y . 

Mass i ve: Sampson 's  sack form- type depos i ts are i rreg u l a r ,  somewhat  rounded masses of r e l a t i v e l y  pure chro­
m i te occurr i ng in serpen t i ne . Such bod ie s  may conta i n  from a few pounds to severa l thousand tons of chrom i te .  
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Figure 30 Disseminated chromite in dunite from Horse 

Mountain, I l linois River district, Josephine County o 
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Figure 5o Schlieren-bonded chromite in serpentini zed 
dunite ot Lucky L & R mine, Chrome Ridge area, 
Josephine County o Note bleached appearance of 
serpentine around chromite 0 

0 2 3 inches 
��iiiiiiiiiiii--�� 

Figure 4o Flow-bonded disseminated chromite from 
Sordy group, Chrome Ridge area, Josephine County o 
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I 

/ 

Figure 6o Layered chromite (ink tracing from north ­
facing photograph) ot Lower Violet mine, Chrome 
Ridge a reo, Josephine County 0 Note composite 
nature of loyer:s and gradational west edges 0 

9 



10 CHROMITE IN SOUTHWESTERN OREGON 

They vary in size from o few inches to tens of feet across in their shortest dimension. Wells and Cater (1950) 
use the term "pod deposits" for such occurrences. In the present report they are described as massive and modi­
fied by descriptive terms such as lenses, boulders, and layers. 

Veined: The term "fissureform", as used by Sampson, implies late-formed chromite found in stringers and 
small vein-like bodies in fissures and joints. There has been considerable controversy os to the origin of such 
chromite. Most of the small chromite stringers seen in fault zones or shears in southwestern O�egon were de­
posited prior to the faulting and obviously were drawn into the fault zones and sheared b

.
Y the movement. A few 

examples of late-magmatic chromite-bearing veins filling joints in peridotite have been observed and are de­
scribed later under "Origin of the Chromite Deposits". 

Nodular and orbicular: Less common varieties of chromi te ore are nodular and orbicular. Several examples 
of nodular chromite have been examined in the area, but no truly orbicular chromite such as that described by 
Johnston ( 1936) and Wells and others ( 1949b) in northern Co I i forn ia, has been reported in southwestern Oregon. 
Nodular ore occurs at the Gray Buck, Shade, and Crown mines in the Central Illinois River area, Josephine 
County, and has been seen and reported at several other deposits. Nodules examined in the present study are 
ellipsoidal to spherical in shape and vary in size from about l/8 to 3/4 inch in diameter (fig. 7a and b). The 
nodules are believed to have originated as single octahedral crystals of chromite which were formed early in the 
period of crystal I i zation of the peridotite magma. The corners of these octahedra may have been removed by 
re-solution and/or abrasion during movement of a partially crystalline magma. Kromer (1954) advanced such a 
theory for the origin of nodular chromite in Turkey. Most of the nodules from the Central Illinois River area 
are surrounded by a "sheath" of chlorite (penninite?) and antigorite and an outer "halo" of chromite fragments. 
They ore fractured and elongated as the result of deformation and late shearing movement .in the serpentine and 
have a definite alignment of their long axes. Some of the nodules appear to be rounded aggregates or clusters of 
individual grains of chromite. One specimen from the Gray Buck mine illustrates a structure similar to linear­
bonded ore and was formed by shearing action ond "tailing out" of crushed nodular ore. 

.. .. . � 

. t� �I 
... �- . 

.� .• - , . � :.· . 

"'. ... ... t' • 

,. ·��'-- . / 
• 

0 2 3 
inches 

(b) 
Figure 7. Nodular chromite from Shade mine, Central Illinois River Area, Josephine County: (a) Micrograph 

of thin section, largest nodule 8 mm long. Note halos of chromite fragments and chlorite sheaths around 
fractured nodules. (b) Hand specimen of nodular chromite in serpentinized dunite. 

Olivine clots: An inverse nodular structure consisting of olivine nodules or clots in massive chromite occurs 
at the Three L prospect and the Lower Violet mine on Chrome Ridge, Josephine County (fig. 8). Evidence at 
both locations indicates that the olivine clots formed after crystallization of the chromite. 

Petrographic study on ore from the Three L prospect shows remnants of fresh olivine in the clots which have 
a 2V (optic axial angle) near 90° and are mostly optically positive, while small inclusions of fresh olivine in 
the surrounding chromite have a smaller 2V and are optically negative. On the basis of data* furnished by 
Winchell (1951, Part II, p. 189) the olivine inclusions in the chrom.ite would have a higher FeO content than 
the olivine in the clots. According to Van der Walt (1941, p. 91) silicate minerals in o peridotite magma which 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
*Winchell states: "Most chrysolite (olivine) is (optically) positive, but 2V passes 90° at about 13 percent 
FeO; with more FeO the mineral is (optically) negative." 
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formed pr ior  to chrom i te crys ta l l i za t ion genera l l y  have a h i gher i ron con ten t  than i f  formed after chrom i te crys­
ta l l i za t ion , for if the chrom i te had formed first i t  wou ld tend to use up the ava i l ab l e  i ron . I t  i s  p ro ba b l e ,  there­
fore ,  tha t the o l i v i ne c lo ts formed after the chrom i te (wh i l e  the magma was s t i l l  som ewhat  p l as t i c) a s  g rowths 
wh i c h  pushed as ide and exc l uded mos t  of the chrom i te crys ta l s .  

S im i l ar c lo ts i n  the l ayered-d i ssem i na ted chrom i te a t  the Lower V io l e t  m i ne p roba b l y  fo rmed l a te r  than the 
chrom i te ,  as  the growths of o l i v i ne wh ich  cut across the pr imary layered s truc ture app!!ar  to have pushed the 
chrom i te as ide as they grew . S i n ce the o l i v i n e  i n  the c lot s  and i n  the surround i ng  ore at the Lower V io l e t  m i ne  
was comp l e te l y  a l tered to a mass of  an t igor i te ,  t he  op t i ca l  me thod of  age  compar i son co u l d  no t be used . 

G ra i n  s i ze 

W i th the excep t ion of nod u l a r ore , the g ra i n  s i ze of chrom i te genera l l y  var ie s  wi th the degree of i ts con­
cen tra t ion; t ha t  i s ,  t h e  mass i ve chrom i te i s  usua l l y  made  up of  larger crysta l s  t han  are commo n l y  fo und i n  d i s­
sem i na ted ore . Th i s  s i ze re l a tion sh ip genera l l y  ho ld s  t rue a l so i n  the l a yered depos i ts . Many  ch rom i te-r i c h  
l ayers show gra i n  s i ze re l a t ions s im i l ar to those seen i n  graded bedd ing  o f  sed imen tary rocks; t h a t  i s ,  t h e  lower 
po r tion o f  the chrom i te l ayer con ta i n s  l ess  gangue than the upper par t  and a l so has v i s i b l y  l arger chrom i te grai n s . 

A samp l e  con ta i n i ng  c lo se l y  packed , coarse chrom i te crysta l s  wi th areas of dun i te hav i ng a h i g h  con cen­
tra t ion of  fi ne  chrom i te gra i n s  from the Sourdough Mine ( no . 69)* i s  i l l u s tra ted i n  f igure 9 .  The f ine-gra i ned 
chrom i te-o l i v i ne m i x ture appears to have been i n j ec ted i n to tne ear l  i e r..formed coarse-grai ned mass . 

Due to fractur i ng and shea r i ng  i n  the mass ive chrom i te s  i t  i s  d i ff i cu l t  to de term ine  or i g i n a l  s i ze of the i n ­
d i v i dua l  crysta l s . Deforma tion of t h e  rock deve lops p l a ty c l eavage i n  t h e  mass ive  are ( f ig . 1 0  a & b) . The 
average measurab l e  s i ze of chrom i te g ra i ns is between 1 and 3 mm in d i ameter  and the max imum s i ze of crys ta l s  
i s  � i nch  i n  d iameter . 

C h e m i c a l  C h a r a c t e r i s t i c s o f  t h e  C h r o m i t e  

I n terpre ta t ion of chem i ca l  ana l yses 

C hem ica l  ana l yses were made of 23 chrom i te ore samp le s  from various par ts of sou thwestern Oregon in an 
a t temp t to determ i ne  if there was any corre l a t ion between d i s tr i but ion and compos i t ion of the ore s ,  and to com­
pare them wi th o res from o the r  areas . Tab l e  3 l i s ts the chrom i te ana l yse s ,  i nd i ca tes wh i ch  of  the samp les  were 
panned p r ior to ana l ys i s ,  and des i gna tes the type of ore . The samp l es are arranged in the tab l e  accord i ng  to 
geograp h i c  loca tion from nor th to south  and west to eas t . Each samp l e  was exam i ned pe trograp h i ca l l y to iden­
t i fy the  gangue m i nera l s . Ca l c i um o� ide i s  presen t as  ca l c i te or aragon i te rather than fe l d spa r . 

Tab l e  4 represen ts a reca l cu l a t ion of the ana l yses i n  tab l e  3 by remova l of the gangue m i nera l s  and impu­
ri t ie s  mathemat i ca l l y and ca l cu l a tion o f  the rema i n i ng va l ues for.Cr20 3 , FeO , Fe203, MgO and A I 20 3 to 
equa l 1 00 percen t .  A I203 was de term i ned by d i fference i n  a l l  but four of the ana l yses . These ca l cu l a ted va l ues 
were then checked to see i f  they met  the :fropor tiona l requi remen ts of the sp i ne l  formu l a� AO · B2?3, where 
A= Fe2 and Mg;  and B = Cr, A I , and Fe . Not a l l  of  these ca l cu l a ted res u l ts agreed w 1 th the spme l  form u l a . 

The mo lecu la r  ra t io of MgO to the sum of FeO and MgO i s  ca l l ed the "mg  va l ue "  by Van der Wa l t  ( 1 94 1 )  
and i s  used a s  a d i rec t  means o f  compar i son of  chrom i te to i ts enc lo s i ng  rocks and to o ther chrom i tes . The "mg"  
va l ues as  shown i n  tab l es 1 and 4 are ca l cu l a ted as fo l lows: 

% FeO 
FeO (mo l )  = M I ' h t  f F 0 o .  we 1 g  o e 

mg MgO (mo l )  
MgO (mo l )  + FeO (mo l) 

X 1 00 

X 1 00 

Van der Wa l t  was ab l e  to � how from . h i s  ana l yses i n  the Bushve l d  Comp l ex of So uth A fr i ca that the layers of 
chrom i t i te ( i gneous rock composed mos t ly of ch rom i te wi th i n tergronu lar  s i l i ca te m inera l s) and the i n terven ing  
pyroxen i te s  a re der ived from the  same magma . I n  a ser ie s  of  l aye r s ,  Van der Wa l t  de term i ned that  t he  mg of 
chrom i te in the chrom i ti te d irec t l y be low a layer of  pyroxe n i te i s  norma l l y  grea ter than tha t of c hrom i te above 

* N umber refers to l ocat ion on p l a te 1 .  
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Figure 8. Olivine clots in fairly massive chromite from 
Three L prospect, Chrome Ridge oreo, Josephine 
County. 
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Figure 9 .  Coarse chromite crystals intruded by a fine­
grained mixture of chromite and olivine from the 
Sourdough mine, Curry County. 

0 2 
em 

(b) 

Figure 10. Platy fracture cleavage in massive chromite: (a) Specimen from Tennessee mine, Waldo district, 
Josephine County. (b) Micrograph of thin section showing platy fracture cleavage cutting primary flow bonding. 
Fractures filled with serpentine veinlets. 



Table 3. 

C h e m i c a l  A n a lys e s  of S o m e  S o u t h w e s t e r n  Or e g o n  C h r o m i t e s  
{Assays made i n  Department Laboratory) 

Area, Mine, or Prospect 

Peel Area 
Myrtle Creek Area 
Nickel Mountain 
G

'
ray Boy 

Crouch Prospect 
Sexton Mountain Mine 

Lucky L. & R. Mine 
Saturday Anne Prospect 
Oregon Chrome Mine (jig cone.) 

(center ore body 1410 level) 
(edge " 1410 level) 
(AI um i no check) 

High View Prospect 
Dirty Face Prospect 
Crown (Hammer) Mine 
Babyfoot Mine 

Sourdough Mine 
Chari ie Canyon Prospect 
Last Drink Prospect 
Dottie May Prospect 
Chollard Mine 
Pennington Butte Mine 

Wells Prospect 
Red Mountain Mine 

Location 

Sec. 27, T. 26S., R. 3W. 
Sec. 21, T. 29 S., R. 5 W. 
Sec. 17, T. 30 S., R. 6 W. 
Sec. 5, T. 33S., R. 5W. 
Sec. 16, T. 33 S., R. 4W. 
Sec. 24, T. 34S., R. 6W. 
Sec. 35, T. 35 S., R. 9 W. 
Sec. 9,T. 37S.,R. 9W. 
Sec. 21, T. 37S., R. 9W. 
Sec, 21, T. 37 S,, R. 9 W, 
Sec, 21, T. 37 S., R. 9 W. 
Sec. 21, T. 37S., R. 9W. 
Sec. 24, T. 37 S., R.10W. 
Sec. 29, T. 37S., R. 9W. 
Sec. 28, T. 37S., R. 9W. 
Sec. 30, T. 38S., R. 9W. 
Sec. 36, T. 40S., R.llW. 
Sec. 30, T. 40 S., R. 9 W. 
Sec. 8,T. 41S.,R. 9W. 
Sec. 30, T. 39 S., R. 8W. 
Sec. 17, T. 40S., R. 7W. 
Sec. B,T. 38S.,R. 5W. 
Sec. 23, T. 40 S., R. 4W. 
Sec. 29, T. 40 S., R. 1 W. 

Sample De
1.,

s
0
crif} 

panned n.!l �2'2.3 9'223 

Yes M 47.55% 
Yes M 39.20 
Yes M 50.60 
Yes D 43.90 
Yes M 43.40 
No 0-M 30.60 
Yes D 41.37 
Yes D 53.36 
Yes M 39.50 
No M 51.44 
No M 4�� 
No M 18.29% 
No M 44.� 
No M �.� 
No M �.M 
No M �.63 
No M 50.47 
No M 32.87 34.64 
No N 27.52 
No D-M 29.67 23.30 
Yes D-M 49.20 
Yes M 52.96 
Yes M 46.43 
No M 8.02 60.20 

l/ D =Disseminated; D-M =Thickly disseminated; M =Massive; N =Nodular. 
* Approximate. 

Table 4. 

R e c al c u l ati o n  o f  C h e m i c al A n al y s e s  S h o w n  

Total 

Total 
Fe 

12.20% 
13.20 

9.52 
13.00 

9.40 
9.53 
9.67 

15.85 
10.09 
12.10 
13.88 

12.18 
13.82 
10.25 
10.09 

9.64 
9.09 

14.52 
10.20 
10.97 
12.43 
14.31 

8.87 

f=223* 

2.14% 
2.43 
1.26 

1.88 

3.64 

4.69 
3.40 

4.16 
3.41 

i n  T a b! e 3 .  

Area, Mine, or Proseect MoE No . or Area �252.3 Fe FeO �223 � 
Pee[ Area 1 (B) 53.6% 13.6% 15.4% 2.4% 11.7% 
Myrtle Creek Area 3 48.2 15.8 17.5 2.9 11.6 
Nickel Mountain Mine 5 60.8 10.3 12.3 1.6 13.4 
G roy Boy Mine 17 54.4 15.5 16.3 4.0 11.6 
Crouch Prospect 14 58.8 13.7 14.0 2.6 8.6 
Sexton Mountain Mine 19 43.9 12.8 13.8 3.0 15.2 
Lucky L. & R. Mine Chrome Ridge 60.3 12.2 12.9 3.0 13.3 
Saturday Anne Prospect Illinois River 56.8 16.9 18.2 3.8 10.4 
Oregon Chrome Mine (jig cone.) 48.8 11.5 12.1 3.1 13.1 

(center ore body 1410 level) 52.4 12.2 11.5 4.7 13.8 
(edge ore body 1410 level) 51.2 14.7 15.7 3.6 11.4 

High View Prospect 50.6 13.0 14.3 2.9 13.3 
Dirty Face Prospect 52.1 14.2 15.7 3.1 9.4 
Crown (Hammer) Mine 59.3 10.8 11.7 2.4 14.6 
Bobyfoot Mine Babyfoot-Little Chetco 61.0 11.0 12.0 2.3 13.7 
Sourdough Mine 69 55.0 9.8 11.3 2.2 15.7 
Chari ie Canyon Prospect 156 36.1 9.2 9.8 2.3 17.5 
Lost Drink Prospect 74 39.8 19.3 21.1 4.2 8.8 
Dottie May Prospect 86 30.1 12.5 13.2 3.2 15.6 
Chollard Mine 43 55.5 12.1 11.4 4.7 15.1 
Pennington Butte Mine 31 55.4 12.9 13.4 3.6 12.6 
Wells Prospect 29 50.3 13.8 14.5 3.5 13.2 
Red Mountain Area 25 64.2 9.3 9.9 2.3 15.0 

FeO* 

13.76% 
14.79 
11. 11 

10.39 

17.11 

11.34 
14.79 

10.37 
12.82 

�22/ 
16.9% 
19.8 
11.9 
13.6 
16.0 
24.2 
10.4 
10.7 
22.9 
17.5 
18.1 
18.9 
19.7 
12.0 
10.9 
15.8 
34.3 
26.0 
37.9 
13.3 
15.0 
18.5 

8.6 

MgO 

14.40% 
16.22 
19.43 
17.08 
15.10 
21.84 
19.78 
12.16 
17.89 
14.10 
12.85 

15.32 
10.98 
15.75 
16.37 
16.99 
18.28 
17.67 
20 .00* 
17.27 
13.34 
14.49 
16.48 

Cr:Fe 
ratio 

2.7 
2.1 
4.0 
2.4 
2.9 
2.3 
3.4 
2.3 
2.9 
2.9 
2.35 
2.65 
2.5 
3.7 
3.8 
3.8 
2.7 
1.4 
J .6 
3.1 
2.93 
2.5 
2.9 

.1.!22 

4.30% 
7.30 
6.63 
8.07 
9.56 

11.80 
10.13 

2.56 
7.86 
0.75 
2.40 

4.86 
2.33 
2.70 
4.46 
5.13 
1.60 

12.56 
8.33 
4.83 
1.46 
2.50 
2.64 

mg 
value 

58 
55 
66 
54 
52 
53 
65 
50 
66 
68 
57 
62 
52 
68 
67 
70 
50 
43 
67 
70 
63 
62 
57 

CoO 

0.76% 
0.70 
0.56 

4.10 
1.13 
0.16 
0.20 

0.20 
0.60 

0.62 

0.12 

0.66 
0.66 
0.11 
0.10 

Spinel 
formula 

OK 
OK 
OK 
near 
OK 

near 
OK 
OK 
No 
OK 
No 
OK 
No 
OK 
OK 
OK 
OK 
No 
OK 
OK 
near 
OK 
OK 

--------------------------------------------------------------
* Alumina calculated by difference where not shown on Table 3. Iron oxides ore calculated by average ratio of Fe to Fe203 where the 

separate oxides were not determined. 
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the pyroxen i te; whi l e  the mg  o f  the or thopyroxenes i n  the pyroxe n i te i s  sma l l er d i rec t l y  be l ow a chrom i ti te l ayer 
than above i t .  The va l i d i ty of us i ng these va l ues was borne out by the fac t  t ha t  i n  a l l  the chem i ca l  ana l yses of 
chrom i te ,  for every i ncrease of FeO (mo l }  there is a correspond i ng  decrease of MgO (mo l ) . I n  a g iven me l t  or 
sys tem , chrom i te crysta l l i zi ng  p r i or to the s i l i ca te m i nera l s  w i l l  have a h i g her mg than chrom i te wh i ch crysta l ­
l i zes s imu l taneous l y  w i th or after the s i l i ca te m i nera l s .  Ear l y  formed s i l i ca te m i nera l s ,  wh ich  crys ta l l i zed be­
fore any chrom i te ,  wi l l  have a l ower mg than those form ing  at the same time or l a ter than the chrom i te .  Th i s  i s  
based o n  the p r i nc ip l e  that the FeO mo lecu l es i n  the magma have a greater tendency t o  combine wi th Cr 203 
mol ecu l es to form chrom i te than to comb ine  wi th the more abundan t MgO mo lecu l e s  to form s i l i cates . 

Am i n  ( 1 948) conc l uded tha t the h i g h  mg va l ues i n  Egypt ian  chrom i tes i nd i ca ted tha t they were formed pr ior 
to the assoc ia ted s i  I i ca te rocks ond tha t so l id  ore bod i.es were carr ied by the f l u i d  magma wh i c h  was i n truded and 
crysta l l i zed ot a l a ter s tage . 

The fol l ow ing  commen ts and ten ta t ive  con c l us i ons regard i ng southwes tern O regon chrom i tes are based on re­
su l ts of the chem i ca l  ana l yses in the preced ing  tab l es and from pe trograp h i c  exam ina t ions . 

1 .  There i s  no apparen t  r e l a t i on between the �ompos i t i on of the samp l es and the i r  area l d i s t r i bu t ion 
on a sca l e  of the over-a l l  area . 

2 .  H i gh-grade chrom i te crysta l s  are not restr i c ted to mass ive ore and there i s  apparen t l y  no  
corre l a t ion of compos i t ion w i th texture o f  t he  ore . 

3 .  There appears to be a corre l a t ion of gra i n  s i ze wi th chem i ca l  compos i ti on . Coa rse-gra i ned 
chrom i te i s  genera l l y  h i g h  i n  a l um i na and/or chrom i c  oxide  whi l e  fi n e-grained ore con ta i n s  
a r e l a t i ve l y  h i g h  i ron con ten t .  T h i s  observa t ion i s  based on  assay evidence i n  add i t i on to 
tha t in the a bove tab l es . 

4 .  Fa i l ure of some of the ana l yses to mee t the requ i remen ts o f  the sp i ne l  formu l a  may b e  a t tr i bu ted 
to the fo l l ow i ng cond i t ions :  a }  hydrotherma l a l tera t ion of the chrom i tes typ i fi ed by o h i g h  
degree of shea r i ng a n d  t h e  p resence o f  to l e ,  uvarov i te ,  chrome c h l or i t e ,  a n d  an opa que 
magnet i te she l l ,  as  seen i n  the Sex ton Moun ta i n  m i ne ,  Oregon Chrome m i n e  (marg i na l  
ore} , Los t  D r i nk  prospec t ,  and Penn i ng ton Bu t te m i ne; b) a l ong per i od  of surface ox i -
da t ion and l each i ng  a s  seen i n  t h e  samp l e  from D i r ty Fa ce prospe c t; c )  o possi b l e  error i n  
ca l cu l a t i on ,  espec i a l l y  where the separate i ron ox ides were not determ i ned b y  chem i ca l  
ana l ys i s . 

5 .  The mg va l ues o f  both the chrom i tes and s i l i ca te rocks ana l y zed are i n termed ia te between 
those of the Bushve l d  Comp lex and Egypt ian  chrom i tes,  a s  ca l cu l a ted by Von der Wa l t  
( 1 94 1 )  and Am i n ( 1 948) respect ive l y .  Th i s  l ends support to the theory that most  of the 
southwestern Oregon chrom i te formed ear l y ,  but  dur i ng the per i od of crys ta l l i za t i on of the 
u l tramafi c rocks . The three chrom i te areas ore compared a s  fol l ows: 

mg va l ue of mg va l ue of 
Loca t ion chrom i tes s i l i ca te rocks 

Bushve l d  30-40 70-80 

Egyp t  84-92 95-97 

Southwestern Oregon 43-70 89-93 

An  abnorma l l y l ow mg  va l ue ,  such a s  a t  the Lost Drink occurrence ,  p roba b l y  i n d i ca tes e i ther 
re l a tive l y  l a te magma t i c  or i g i n  or hydrotherma l a l tera t ion . 

6 . The ana l ys i s  of chrom i te from the cen ter of the 1 4 1 0- l eve l  ore body a t  the Oregon Chrome 
m ine  d i ffer s  s l i g h t l y  from tha t of a samp l e  taken about 1 0  fee t away a t  the edge of the some 
body; the latter has a l ower c hrome and magnes ia con ten t  and a h i g her i ron and s i l i ca 
con ten t .  Amin  ( 1 948) conc l uded from s im i l a r  ana l yses of Egypt ian  chrom i te tha t a l tera tion 
had occurred a l ong frac tures and on surfaces of the ore bod ies . 

Phys i ca l -chem i ca l  re l a t i ons  

By  carefu l comparat ive exam i na t ion of chrom i te ore under  the m i croscope and determ i na t i on of  i ts phys i ca l 
proper t ie s ,  one can es t ima te i ts approx imate grade . The col or ,  grav i t y ,  and  magne t i c  suscep ti bi l i ty of chrom i te 
var ie s  cons i derab l y  wi th i ts chem ica l  compos i t i on . Chrom i te i n  t h i n  sect i on i s  tran s l ucen t to opaque . Col or s  of 
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trans l ucen t chrom i te are ye l l ow i sh brown to dark redd i sh  brown . F i sher ( l 929b) noted a corre l a t i on between 
co lor and chrom i c  ox ide content of chrom i tes . Chem i ca l  ana l yses show tha t h igh-chrome chrom i te is common l y  
i nd i ca ted b y  shades o f  deep cherry red; and the l ower the chrom i c  oxide con ten t ,  t h e  more ye l l ow the chrom i te 
becomes . S im i  l o r  co lor and compos i t ion re l a t ionshi ps are seen i n  southwes tern Oregon chrom i tes . Pa l e  ye l l owi sh­
brown chrom i tes are h i gh i n  a l um i na ,  whi l e  dark redd i sh-brawn to near l y  opaque chrom i tes  are genera l l y  h i gh  
i n  chrom i c  ox ide and i ron . Chrom i te tha t i s  en t i re l y  opaque, even when  f i ne l y  powdered,  con ta ins a h i gh  per­
cen tage of i ron . 

The co lor of the s treak and the hardness of chrom i te a l so vary wi th i ts composi ton . A soft chrom i te w i th a 
dark streak i nd i ca tes a h i gh i ron and chrom i um con ten t ,  wh i l e  a hard chrom i te wi th a pa l e  ye l l owish-brown 
s treak is i nd i ca tive of a h i gh  a l um i na and magnes ia con ten t .  

The spec i f i c  g rav i ty of chrom i te i s  g i ven as  4 . 5  to 5 . 09 by Pa l a che and others ( 1 944, va l . l ,  p .  7 1 0) who 
fur ther s ta te ( p .  7 1 2) tha t the l ow speci f i c  grav i t i es of natura l chrom i tes are due to subs t i t u t ion of more or l ess 
Mg and fe3 for the fe2and Cr, respec t ive l y ,  in the pure compound . Th i s  i s  demonstra ted by the southwestern 
Oregon chrom i tes wh i c h  have spec i fi c  grav i t i e s  of 3 . 8  to 4 . 5 .  

A ccord i ng to Hawkes ( 1 95 1 ,  p .  6) the magne ti c suscepti b i l i ty of chrom i te i s  qu i te var i ab l e  but  i s  probab l y  
re l a ted more o r  l ess d i rec t l y  to  t he  i ron con ten t  o f  the chrom i te mo lecu l e . 

H i gh a l um i na chrom i tes 
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A few chrom i tes, such a s  a t  the Last D r i nk  ( 74) , Char l i e  Canyon ( 1 56) , Dott i e  May ( 86) , and other occur­
ren ces i n  the area west of O ' Br ien  and Kerby near the eastern marg i n  of the Joseph i ne peridot i te shee t ,  con ta i n  
unusua l l y  l ow chrom i um and i ron va l ues . These chrom i tes con ta i n  re l a t i ve l y  h i gh  percen tages o f  a l um i no and 
magnesia and shou l d  be c l ass i f i ed as  refrac tory-grade ore . At the N e t t i e  chrome c l a i m  (6 1 )  on top of Woodcock 
Moun ta i n ,  Joseph i ne  Coun ty,  mass ive coarse-gra i ned chrom i te con ta i n i ng a m i nor amount of serpen t i ne  and gor­
n i er i te assayed 1 6 . 80 perce n t  Cr20 3 and 9 .  78 percen t Fe . Th i s  ana ly s i s  when cons i dered together w i th the 
phys i ca l  charac ter i s t i cs of the sam p l e  i nd i ca tes a probab l e  h i gh  a l um i na and magnes ia conten t .  Based on th i s  
assumpt ion the  m i nera l shou l d  be  c l ass i f i ed as e i ther chrom ian sp i ne l  o r  a l um i n ian  chrom i te ( Pa l o che . and  others , 
1 944) . Th i s  por t  of the area has not been s tud ied i n  suffi c i en t  de ta i l to exp l a i n  the or i g i n  of th�se l ow-chrom e  
chrom i tes . A carefu.l s tudy o f  the struc ture toge ther w i th further and more comp l e te ana l yses of the chrom i te and 
surround i n g  per idot i te wou l d  be of i n teres t .  Thayer ( 1 946, p .  2 1 6) con c l uded tha t :  " . . .  h i gh-a l um i na chrom i tes 
occur i n  per idot i t i c  masses wh i c h  con ta i n  fe l dspa thic mem bers , and h igh-chrome chrom i tes occur in fe l dspar-
free per idot i tes l ow i n  a l um i no and i ron : " In  the Woodcock Moun ta i n  area the probl em i s  comp l i ca ted by the 
occurrence of both h igh-chrome and l ow-chrome ,  h i gh-a l umina chrom i tes . A samp l e  co l l e c ted a shor t d i s tance 
south of th i s  area gave the h i ghest  chrom i c  ox ide assa y on record by the depo r tme n t .  The samp l e  cons i s ted of 
severa l sma l l p i eces of f l oat chrom i te ,  submi tted by a prospec tor i n  1 942,  from the h i l l s ide southwest of the 
mouth of Wh i skey Creek ,  SW ! sec . 4,  T .  41 S . ,  R .  9 W . ,  Joseph i ne  Coun ty . I t  assayed 62 . 4  percent  Cr203 

. and 1 1 . 7 pe rcen t Fe . 

O c c u r r e n c e  o f  t h e  C h r o m i t e D e p o s i t s 

S i ze and shape of the ore bod i es 

Mos t of the chrom i te depos i ts of southwestern Oregon occur i n  l ens-shaped bod ies  wi th pseudotabu lo r  form . 
A s i ng l e  I oyer of mass i ve chrom i te may hove been fo l ded , cu t  by fau l ts ,  and sheared du r i ng  serpen t i n i za t i on so 
tha t the resu l t i ng forms ore o group of l en s-shaped pods none of wh ich  eo•e th i c ker than the or i g i na l  I oyer . At 
the Oregon Chrome m i n e ,  O regon ' s  l a rgest chrom i te producer , s i tua ted i n  the Centra l  I l l i no i s  R i ver area , ,  s i n g l e  
lenses o f  mass ive chrom i te were m ined tha t hod o max imum th i ckness o f  1 5  t o  20  fee t .  S i ng l e  ore bod i es and 
other ore bod i es made up of severa l c l ose l y  spaced l enses of mass i ve chrom i te have y i e l ded more than 5 , 000 tons . 
N one of the other m i nes i n  southwes!ern Oregon have exposed massi ve chrom i te ore bod ies  near i ng  these d i ­
mens ions . 

A few zones of l ow-grade ,  banded d i ssem i na ted ore have a mox imum th i ckness of 6 to 1 2  or 1 4  fee t .  De­
pos i ts such as the V io l e t  m i ne on Chrome R idge; McCa l eb ' s  m i ne ( 1 80) near Pearsa l l Peak;  Young 's Doi l y  Dozen 
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N o .  7 i n  t h e  Cen tra l I l l i no i s  R i ver  area; and the Sourdough m i ne (69) i n  southern Curry County near Bo l dface 
Creek fa l l  i n  th i s  category . The ore zone a t  the Sourdough m i ne has been traced by i n term i tten t exposures a 
d i stance of more than 3 , 000 fee t (We l l s  and others , 1 940b) . 

The ma jor i ty of known depos i ts i n  the areas s tud i ed hove r e l a t i ve l y  sma l l  d imens ion s .  Lenses or d i scon t i n­
uous layers o f  mass ive  chrom i te descr i bed i n  the var i ous depos i ts i n  Por t  I I  o f  th i s  repor t  gene ra l l y  va ry  from o 
few i nches to 3 or 4 fee t i n  th i ckness . The excep t iona l l y  we l l -exposed Prospec tors Dream depos i t  ( 1 75) south of 
Pearsa l l Peak i n  the Che tco d i s tr i c t ,  Curry Coun ty ,  i s  proba b l y  typi ca l  of the ma jor i ty of southwes tern Oregon 
depos i ts ,  os they were pr i or to l a te deforma t ion dur ing  serpen t i n i za t i on . Th i s  depos i t ,  descr i bed in Po r t  I l l , 
cons i s ts of on unsheored " Ioyer " of chrom i te i n  dun i te wh ich  en l a rges from a ba re l y  percept i b l e  w i sp  to a maxi­
mum exposed th i ckness of about  3 fee t i n  a d i s tance of  l ess than 200 fee t .  In  p l aces i t  comp l e te l y  d i sappears on 
the surface then reappears a l ong the s tr i ke . 

A l though mos t of the depos i ts hove been deformed by fold i n g ,  fau l t i n g ,  and serpen t i n i za t i on ,  the resu l t i ng 
segmen ts of ore genera l l y  reta i n  a semb l ance of the i r  or i g i na l  taper ing  tabu la r  shape . 

I n  s h l i e ren-banded d i ssem ina ted depos i ts and mu l t i l ayered zones of chrom i te ,  the bonds or l ayers a l ways l i e 
m ore or l ess para l l e l  to the l ong  d imens ions of the ore zones of wh ich  they ore a por t . The i nd i v idua l l ayers , 
usua l l y  composed of mass ive or abundan t l y  d i ssem i na ted chrom i te ,  vary i n  thi ckness from a frac t i on of an i nch  
to  about 1 foot . A few are more than a foot t h i ck , 

A s i ng l e  ore-bea r i ng hor i zon (or zone) may con ta i n  d i ssem i na ted ,  bonded , and l arge mass ive bod i es of 
chrom i te a t  var ious pos i t i ons a l ong i ts s tr i ke . Because the d i fferen t  types of deposi ts grade rapi d l y  i n to one 
anothe r ,  they ore bel i eved to be gene t i ca l l y  re la ted . 

Change i n  ore bod i es wi th depth 

The most re l iab l e  me thod of pred i c t i ng changes i n  chrom i te ore bod i es w i th depth,  in the absence of dr i l ­
l i ng  i n forma t ion ,  i s  to expe c t  changes s im i la r  to those wh i ch  con be seen a l ong the s tr i ke of a n  ore zone a t  the 
surface . Therefore ,  when ca l cu l a t i ng  poss i b l e  reserves from surface exposures on l y ,  the depth of on  exposed ore 
body shou l d  not be expec ted to exceed i ts hor i zon ta l  d imens ion ,  tha t is, i ts l eng th measured a l ong the s tr i ke . 
( Lorge e l onga te mass ive ore bod i es tha t ore s teep l y  i nc l i ned wou l d  be except ions  to t h i s  ru l e  and wou l d  requ i re  
subsurface expl ora t i on . )  . I n  a g iven depos i t of  chrom i te the overage s i ze (ma i n l y  th i ckness) and grade of  the ore 
bod ies  found a t  or near  the surface furn i sh the best i n d i ca t i on of what to expec t  of the m i ne  a t  depth . For ex­
amp l e ,  a m ine  hav i ng a h i s tory of I orge ore bod ies ma y be expec ted to prod uce others at a greater depth; and 
a m i ne i n  wh i ch  the chrom i te bod ies  recovered ore sma l l shou l d  on l y  be expec ted to produce ore of l i ke d i ­
mens ions . A l though the chrom i te ore bod i es o f  sou thwestern Oregon o r e  character i s t i ca l l y d i scon ti n uous,  there 
i s  theoret i ca l l y  no prac t i ca l  l im i t  to the depth a t  wh ich  chrom i te may be fc•Jnd . 

D i s tr i bu t i on of the chrom i te depos i ts 

Deposi ts of chrom i te hove been found i n  nea r l y  a l l  of the a reas of u l tramafi c rocks i n  southwestern Oregon 
(p l . 1 ) . The sma l l e r  bod i es of per idot i te and serpen t i n e ,  howeve r ,  appear to con ta i n  propor t i ona l l y more chro­
m i te depos i ts than do the brooder  exposures of these u I tromofi c rocks . 

A l though mos t  of the depos i ts occur a l ong defi n i te zones or hor i zons w i t h i n  the u l tramaf i c mosses ,  no r u l e  
for preferred pos i t i ons of these zones w i t h i n  the i r  enc l os i ng  rocks con b e  app l i ed for a reg i on as Iorge as the one 
under s tudy . For exam p l e ,  in the Sourdough-Vu l can  Peak and the Bobyfoot-L i t t l e Cbe tco areas of Curry County ,  
the  ore-bea r i ng zones occur  near  the  bose of  s i l l - l i ke per idot i te bod i es .  I n  the Chrome R i dge and Cen tra l I l l i ­
nois  R i ver  areas o f  Joseph ine  Coun ty , the ore-bear ing  zones crop out o t  severa l p l a ces across the sect i on due to 
comp lex  f l owage fo l d i ng of the i n trus ive bod i es ,  and at l east  one zone is s i tua ted near the top of each of the 
per idot i te  i n trus i ons . 

Chrom i te- beo r i ng zones i n  the Chrome R i dge and Centra l I l l i no i s  R i ver areas con be traced by i n term i ttent 
depos i ts i n  l i ne for a d i s tance of from 1 to about 12 m i l es .  The Sourdough-Vu l can  Peak chrom i te-b.eor ing  zone 
has on i r reg u l ar curvi ng  trace and i s  about 1 5  m i l es l ong . 

I n  a g i ven area , the chrom i te depos i ts do show o preferred or i en ta t i on . The p l anar d imens ions of most of 
the ore bod ies  trend near l y  para l l e l  to the outer edges of the enc l os i ng  u l tramafi c rocks ,  wh i ch  i n  turn ore con­
trol l ed by s tr i ke and d i p  of the o l der i n truded format ions . Th i s  pa ttern of or i en ta t ion has been observed at nu­
merous l oca l i t ies  and i s  cons idered a va l uab l e  aid to prospec t i ng . 
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A l l  of the chrom i te depos i ts of southwestern O regon are be l i eved to be of magma t i c  or i g i n ;  tha t i s ,  the  
chrom i te was  an or i g i n a l  pa r t  of the per i do t i te magma and was  segrega ted to  some exten t to form the var i ous de­
pos i ts .  There  i s  ev idence , however ,  tha t some of the  chrom i te w�s  crysta l l i zed from the magma a t  a very  ear l y  
s tage ,  and a l so tha t a few m i nor occurrences were depos i ted af ter the ma jor por t i on o f  the per idot i te magma had 
so l i d i f i ed . Mos t of the chrom i te depos i ts s tud i ed by the wr i ter were formed at some i n te rmed.i a te t ime du r i ng  the 
per i od of crysta l l i za t i on of the magma . 

The pos i t i on of ore zones i n  the s i l l - l i ke u l tramaf ic  bod i es i s  be l i eved a s i gn i f i can t  fac tor i n  i n terpre t i ng  
whether t he  chrom i te crysta l l i zed ear l y  o r  l a te . Zones nea r  t he  base o f  a s i i l  formed ear l ier  t han  zones h i gher 
i n  the sec t i on . Examp l es of chrom i te- bear i ng zones near the base of a s i l l ,  near the top, and a t  i n termed i a te 
pos i t i ons have a l ready been ment i oned and are descr i bed m ore fu l l y i n  Par t I I  of th i s  bu l l e t i n . 

The bas i c  form ach i eved i n  the more comp l ete s tages of segrega t i on of mass i ve chrom i te appears to be the 
layer ,  wh i c h  may be s i ng l e  or m u l t i p l e . S l ow coo l i n g  and therefore s l ow crysta l l i za t i on of the magma , wh i ch  
may  take p l a ce a t  great depths and  under s tab l e  cond i ti ons ,  i s  be l i eved c onduc ive to t he  forma t i on o f  t h i ck  and 
mass ive  l ayers or poo l s  of chrom i te crysta l s . 

Deformat i on dur ing  i n trus i on 

Much of the chrom i te wh i ch  was deposi ted i n  hor i zon ta l l ayers by grav i ty set t l i n g  of crysta l s  on to a l eve l  
f l oor was  dur ing  subsequent i n trus i on folded o r  t i l ted , i n  some i n s tances ve ry  s teepl y .  A t  t he  Lower V i o l e t  m i n e ,  
Chrome R i dge , Joseph i ne Coun ty,  t h e  chrom i te l ayers have been overturned (f ig . 6) . O ther depos i ts ( fi g . 11, 
a & b) have been streaked and d i s tor ted by f l owage deforma t i on wh i ch  proba b l y  took p lace  a t  cons i derab l e  depth 
dur ing a la te phase of i n trus i on of the per i dot i te magma when i t  was s t i l l  a p l as t i c or sem i f l u i d  crysta l -bear i n g  
mush . S im i l a r  struc ture i s  seen i n  chrom i te deposi ts o f  Ca l i forn ia  (f ig . 12) . Serpen t i n i za t i on a n d  i n trusi on of 
the per idot i te  by the d i or i t i c  rocks probab l y  occurred at abeu t the same t ime as th i s  deforma t i on . Much of the 
a rea has been sub jec ted to l a ter  fo l d i n g ,  fau l t i n g ,  and co ld  i n tru s ion of serpent i ne , Th is  process cont i nued 
after the main per i od of igneous a c ti v i ty . 

The resu l t i ng  chrom i te zones or hor i zons are d i s t i ngu i shab l e  in the fi e l d  on l y  by r e l a ti ve l y  th i n ,  scattered , 
and d i scon t i n uous chrom i te occurrences , and may con ta i n  gaps of severa l m i l es where no deposi ts have been 
found . In this respec t  they d i ffer marked l y  from the con t i nuous chrom i te l ayers of Mon tana ' s  S ti l l wa ter  Comp l ex 
and of the Bushve ld  Comp lex  i n  South Afr i ca . The s t ructura l  hor i zon wh i c h  the chrom i te occurrences share i n  
the u l tramaf ic  i n trus i ves i s ,  however , suff i c i en t  proof o f  the i r  common or i g i n .  I n tr us i on mechan i sms o f  a l p ine­
type ultramaf i c  comp l exes wh i ch are typ i ca l  of sou thwestern Oregon , as  compared to the  s tra t i form var i e ty of  
Mon tana and South  Afr i ca , a re descr i bed by Thayer ( 1 960) . Theor i es advan ced by h im he l p  to exp l a i n  many of 
the struc tures seen in southwestern Oregon chrom i te depos i ts .  

Na ture of prec ipi ta t i on 

The s imu l taneous crysta l l i za t i on of the chrom i te over a fa i r l y  la rge area , such as that  wh i ch  occurred i n  
southwestern Oregon , i s  bel ieved s ign if i cant . A wi despread chem ica l  a n d  physi ca l ba l ance m ust  have exi sted 
In the per idot i te magma at the time of chrom i te crysta l l i za t ion . M i nor amoun ts of chrom i te are sca t tered 
throughout the mass of per idot i te ,  but segrega t ion of the chrom i te to form workab l e  depos i ts apparen t l y  occurred 
on l y  a t  a t ime when idea l  cond i ti ons  for prec i p i ta t i on of chrom i te exi sted . 

Per i od i c  crysta l l i za ti on of chrom i te ,  i n  a system where the crysta l l i za t i on. of o l iv i ne i s  more or l ess con t i n­
uous, i s  t he  most l og i ca l  explana t i on for the format ion o f  a ser ies  o f  c l ose l y  spaced chrom i te layers s uch  as that 
a t  the Lower V io l e t  m i ne on Chrame R idge . These th i n , c l. ose l y  spa ced layers of chrom i te i n  a l tered dun i te 
s t r ike nor th  and have a near l y  ver t i ca l  d i p  east { f ig . 6) . The i r  eastern edges , i n terpre ted as the base ,  are pre-· 
dom i nan t l y  fa i r l y  sharp wh i l e  the western edges , or tops of the layers ,  are g rada t i ona l  i n to dun i te conta i n ing  very 
l i tt l e  chrom i te .  The chrom i te crysta l s  are s l i g h t l y  larger and more c l ose l y  spaced near the base of t he l ayers . 
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l .t i s  be l i eved tha t the prec i p i ta t i on o f  the chrom i te i n  such a sys tem began more rapid l y  than i t  ceased . A sen­
s i t ive ba lance  due to a defi c i ency i n  the magma of one or more of the essen t i a l  oxide  components of chrom i te is 
suggested as  an exp lana t i on for the i n term i t ten t manner  of chrom i te crys ta l l i za t ion . The banded structure h i n ts 
tha t  the magma became sa tura ted per i od i ca l l y  wi th chrom i te .  Some upset of the ba lance then t r iggered crysta l ­
l i za t ion o f  chrom i te .  Rapid crysta l l i za t i on soon used up t h e  requ i s i te bu t  def i c i en t  ox ide o r  ox ides,  caus ing the 
prec i p i ta t ion to taper off un t i l  the supp l y  cou l d  bui l d  up aga i n  to a poi n t  where the cyc l e  was repeated . 

Very I i tt l e  can be de term i ned about  tempera ture and pressure ,  the phys i ca l  cond i t i ons  of the magma ,  bu t 
some i n teres t i ng chem i ca l  and f i e l d  da ta have been gathered wh i ch suppor t  i deas advanced by others . Work by 
Thayer { 1 946) i n  the John Day a rea of Gran t  Coun ty , O regon; by Bateman ( 1 943) i n  the B i rd R i ver d i s tr i c t  of 
Man i toba; and by Sm i th ( 1 953) at the Bay of I s l ands ,  Western N ewfound l and ,  p l a ced s i g n i f i cance in the pos i t ion 
of chrom i te l aye rs near the over l y ing gabbros , fe ldspa t h i c  rocks , or other a l um ina-r i c h  rocks . Chem i ca l  ana ly­
ses o f  serpen t i nes i n  southwestern O regon show a s l i gh t  i ncrease of  a l um i na nea r  con tac ts ,  roof pendant s ,  and 
i n c l us i ons of fe l dspa t h i c  rocks . Red-wea ther i ng serpen t i n e  found around i n c l us i ons of o lder  rocks i n  the Babyfoot­
L i t t l e  Che tco area con ta i ns 2 . 95 percen t A I 20 3 , whi l e  nearby b l ue-wea ther i ng serpen t i ne wi th s im i la r  tex ture 
con ta i ns  2 . 1 2 percen t A I 20 3 . Samp l es of serpen t i n i zed saxon i te taken down the r idge west of the Crown m ine  
i n  the  Cen tra l I l l i no i s  R i ver area show a s im i l a r  var i a t ion i n  ·a l um i na  conten t .  A samp l e  taken near  a roof pend­
ant of hornb l ende gne i ss a ssayed 1 .  �2 percen t  A I 20 3 and 0 .  80 percen t Cr20 3 wh i l e a second samp l e from a poi n t  
a bout 2 , 000 fee t  east a n d  up t h e  r i dge from t h e  gne i ss assayed 0 . 80 percent  A I 20 3 and 0 . 80 perce n t  Cr203 . 

The a l um i na content of per idot i tes is var iab l e ,  but norma l l y  sma l l  and near l y  l ack i ng  i n  some i nstances .. For 
examp l e ,  per idot i te from N i cke l Moun ta i n  ana l y zed by C l ark ( 1 888) , as  shown in tab l e  1 ,  con ta i n s  0 . 76 per­
cen t Cr20 3 and on l y  0 . 04 percen t  /!. 1 20 3, a ratio of 1 9  to 1 .  On the other hand , an  average of the ana l yses 
of a l l  of the u l tramafi c rocks as shown on tab l e  1 i nd i ca tes about tw i ce as much  a l um i na as  chrom i c  ox ide . For 
the 23 chrom i te samp l es l i s ted i n  tab l e  4, the chrom i c  ox ide to a l um i na ra t io  var ies  from 1 to 1 to a max imum of 
7 . 5  to 1 ,  and the average is 3 to 1 .  The number of ana l yses i s  i nsuffi c i en t  to form pos i t ive con c l us i on s  regard­
ing the s i g n i f i cance of a l um i na in pre c i p i ta t i on of chrom i te .  Fur ther i nves t iga t ion of this ma t ter , however , 
cou ld  prove va l uab le . 

The fac t  tha t severa l chrom i te-bear i ng zones in southwestern Oregon are near i n c l u s ions  and con tacts of 
o l der rocks con ta i n i ng apprec iab l y more a l um i na than the per i dot i te. and tha t the peri doti te or serpen t i ne  is en­
r i ched i n  a l um i na ad jacen t to these rocks , i nd i ca tes tha t the re l a t ive abundance of a l um i na may have been an 
importan t  fac tor i n  the crys ta l  I i za t i.on of chrom i te .  

A synops i s  of the geochem i s try of chrom i um g i ves add i ti ona l  s i g n i f i cance to the rol ·e of a l um i na in  the crys­
ta l l i za t i on of chrom i te .  Accord i n g  to Go l dschm i d t  ( 1 937) , meta l l i c  const i tuen ts wi th  sma l l er i on i c  rad i i  form a 
t igh ter bond than the l arger i on s  and are con centra ted i n  the ear l y  crys ta l s  of an i somorphous ser ies . The tr iva­
l en t  ca t ions  of chrom i te (A I ' " ,  Cr " ' ,  and Fe" ' )  have s im i l ar i on i c  rad i i  and consequen t l y  may rep l ace each 
other read i l y . S i n ce the ion i c  rad i i  of A I " '  (0 . 57 A) and Cr " '  (0 . 64 A) are sma l l er than that  of Fe " '  (0 . 67 A) 
they tend (where avai l a b l e) to be more a bundan t  in the ear l y  formed chrom i te ,  wh i l e  Fe " '  usua l l y  is concen­
trated i n  the l a ter-formed chrom i tes . 

o 

The d i va l en t  ca t i ons  MgO and FeO hove o s i m i l a r  re l a t i on sh i p . S i nce Mg " has an ion i c  rad i us of 0 . 78 A 
and Fe " a rad i us of 0 . 83 A ,  the ear l y  formed chrom i tes con ta i n  r e l a t ive l y  h i g her concentrat i ons of MgO . 

Ear l y  magmat i c  chrom i te 

Examp l es of ear l y  magmat i c ch rom i te depos i ts are found i n  the R�d Moun ta i n  area southwes t of Ash l and . 
Here , sma l l and i r regu l a r  bod i es of ore are comp l e te l y  i sol a ted from one another . I nd i v i dua l  pods are coarse 
gra ined , very h i g h  grade but sma l l  (see tab l e  4) . Frac tured , i rregu l a r  chunks of mass ive ore have sharp un­
fau l ted con tac ts wi th barren serpen t i n i zed dun i te ( f ig . 1 3) .  These struc tures suggest tha t the chrom i te formed 
ear l ier  than the enc l os ing  rock and was i ntruded a l ong  w i t h  a s t i l l  f l u id  magma as sol i d  ore fragmen ts from a 
l arger body  formed a t  depth . Such  a theory was advanced by Thayer ( 1 942) and corrobora ted by F l i n t  and 
others ( 1 948) for or i g i n  of depos i ts i n  the Camaguey d i s tr i c t ,  Cuba . 

Corroded c hrom i te g ra i n s  a t  N i cke l Moun ta i n  proba b l y  crysta l l i zed out ear l y  and were par t ia l l y re-d i sso l ved 
in the dun i te magma (f ig . 1 4) . 

Thayer showed tha t the lack  of corre l a t ion be tween s i ze of serpen t i ne masses and con ta i n ed bod i es of chrom­
i te i n  Cuba was ev idence aga i n s t  d i fferen t i a t ion i n  p l a ce after i n trus ion of the per idot i te . Corre l a t i on of s i ze 
re l a ti onsh ips  i s  a l so l a ck i ng  in ch rom i te depos i ts of southwestern Oregon and northern Ca l i forn ia . As  an examp l e ,  
the B l ack  N ugget  m i ne ( 30) s i tua ted southeast o f  Tak i l ma ,  Joseph ine  Coun ty , occurs i n  a body o f  serpen t i ne 
wh ich  has a maximum exposed d iameter of on l y  1 00 fee t .  



PART I .  NATURE OF THE CHROMITE DEPOSITS 

(a} (b) 

Figure 1 1 .  Flowage structures in peridotite: (o) Recumbent drag or flowage fold north of Pearsall Peak, Central 
Illinois River oreo. (b) Primary platy flow structure showing alignment of pyroxene groins, Central I l l inois River. 
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Figure 1 2 .  Flowage-folded bonded chromite from Veto 
Grande mine, McGuffy Creek area, Col ifornio. 
Note plostici ty and occasional olivine growths. 
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Figure 13. Crushed angular chromite fragments in un­
froctured serpentinized dunite, Red Mountain area, 
Jackson County. 

1 9  
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Figure 14. Micrograph showing corroded chromite groins 
in thin section of dunite from Nickel Mountain, 
Douglas County (longest groin is about 1!  mm) . 

late magmatic chromite 

Figure 15. Branching vein of massive chromite at Eight 
Dollar No. 1 claim, I l l inois Rivt!r district, Josephine 
County. Pencil shows scale. 

Few examples of late-magmatic chromite hove been recognized. In the Central I l l i nois River area, SW� 
sec. 19, T .  37 S . ,  R .  9 W . ,  a !-inch thick dark green fracture fi l l ing in peridotite containing o moss of antig­
orite, talc, aragonite, chromite, and magnetite was examined petrographically and chemica l l y .  This material 
assayed 1 6 . 0 1  percent Cr203. Many of the joints in the area ore filled with similar materia l .  The disseminated 
chromite groins ore subhedral and about 1 to 1 mm in diameter. It is possible that the grains of chramite hod 
crystal l ized earlier and were carried into the fractures by the late-magmatic hydrous serpentinizing fluids. 

Branching veins of nearly massive chromite (fig. 15), such as those at the Eight Dollar No. 1 claim (54), 
ore rarely seen and probably represent late crystal l izing chromite that was forcibly injected into already crystol-
1 i zed peridotite by tectonic pressures. Petrascheck ( 1957) and Sampson ( 1942) describe di kes of this type at 
Silukwe, Southern Rhodesia . 

Al teration of Chromite 

Chromite is a relatively stable mineral which is insoluble in acids and not readi ly  susceptible to weathering. 
A l imited amount of hydrothermal alteration of chromite occurs, however, in deposits where the gangue minerals 
have suffered a high degree of alteration. 

During deformation of the ul tramafic rocks the chrom i te-beori ng zones were highly fractured and sheared. 
Where shear zones ore localized in or cut across a chromite deposit, or where dikes of dioritic composition have 
intruded the chromite, some hydrothermal al teration of the chromite has generally occurred . Complete re!Jiace­
ment of serpentine by talc was seen at the Uncle Sam mine ( 1 78) on Sourdough Flat, south of Pearsal l  Peak. At 
this locality lenses of tole as much as 5 feet in width contain relatively undisturbed disseminated chromite.  The 
grains of chromi te are sma l l ,  less than 1 mm, and appear rounded . As in most deposits where al teration to tole 
has token place, there is some pink chrome chlorite {usually kammererite). 

The presence of minerals such as kammererite, other alumina-bearing chlorite, uvorovite (chromion garnet), 
and on opaque iron-rich coating on the surface and along fractures of chromite groins is the principal evidence 
of hydrothermal a l teration. Several studies have been con due ted to determine the extent of secondary alteration 
of various chromites. Dresser ( 19 13) noted that the opaque edges of chromite grains in southern Quebec are rich­
er in ferric iron and poorer in chromic oxide than are their translucent centers. Amin ( 1948) obtained similar 
results from analyses of Egyptian chromites. He found that the outer edges of massive chromite lenses in highly 
altered serpentine show a great decrease in alumino and magnesia and a corresponding increase in iron, espe­
cially the ferric oxide. Tex (1955) reports similar alteration of chromite groins of southeastern France, which 
he determined by X-ray powder analyses on different magnetic fractions of the chromite. 
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Chrom i te gra ins  and nodu l es surrounded by a sheath of ch l or i te hav ing  anoma l ous b l ue i n terference co lor, 
as  a t  the Shade m ine  in the Cen tra l I l l i no i s  R i ver a red , probab l y  represen t  an outward m ig ra t ion of a l um i na from 
the chrom i te .  Such an  exp l ana t ion was suggested for a s im i l a r  occurrence by Lew i s ,  as  quoted by F i sher  ( 1 929b) . 

A ssoc ia ted " bl eached " serpen t ine  

A pa le  ye l l owi sh-green serpen t i ne c l ose l y  assoc ia ted wi th the  chrom i te depos i ts has  been  descr i bed by sev­
era l wr i ters . Th i s  so-ca l l ed " b l ea c hed"  serpen t i ne  occasiona l l y  forms a th in  she l l a round the chrom i te ore body 
and grades rapi d l y  i n to the usua l darker o l ive-green to green i sh-b lack serpen t i ne . Maxwe l l  ( 1 949) observed in 
th i n sect i ons  tha t the " b l eached " area around the chrom i te depos i ts of New Ca l edon ia had l i tt l e  or no magnet i te 
dust  or a green p l eochro i c  serpen t i ne m i nera l  found i n  the dark serpen t i ne . He pos tu l a ted that the i ron re l eased 
dur i ng serpen t i n i za ti on was concen tra ted in  and on the chrom i te ,  " . . . .  e i ther adheri ng to the g ra i n  marg i n s  a s  
magnet i te crysta l s  o r  ac tua l l y  en ter i ng  t he  chrom i te space  l a t t i ce to form t he  opaque marg in s  o f  t he  gra ins . "  
Th i s  was accom p l i shed by the serpen t i n i zi ng sol u t ions , thus  l eav ing the surround ing  serpen t i ne  re l a t i ve l y  i ron­
poor and , therefore , l i gh ter  i n  col or . S im i l ar " b l eached " serpen t i ne  is found in some of the depos i ts stud i ed i n  
southwestern Oregon . 

P r o s p e c t i n g  f o r  C h r o m i t e 

A i ds to prospect ing  

Prac t i ca l l y  a l l of the  chrom i te depos i ts known i n  the  a rea  were d i scovered by trac i ng  p i eces of f l oa t  to 
the i r  sources or by d i rec t  d i scovery of chrom i te outcrops . S i n ce these depos i ts are found on l y  in u l tramaf i c  rocks, 
the prospec tor can l im i t  his search for chrom i te to areas of per idot i te and i ts a l terat ion product ,  serpen t ine . 

I t  is he l pfu l to understand the charac ter i s t ic  mode of occurrence of chrom i te i n  an area when one i s  a t tempt­
i ng to f ind other deposi ts . The best guide to prospec t i ng  anc;J deve l opment  or extens ion of the known deposi ts is 
knowl edge of the pos i t ion and trend of the " ore zone " .  O ther chrom i te deposi ts are l ike l y  to be found between 
or beyond , but i n  l i ne of s tr i ke wi th,  ex i s t i ng  depos i ts . In  trac ing  an  ore-bear i ng  zone i n  a per idot i te or  ser­
pen ti ne area , one shou l d  a l ways l ook for transverse (cross) fau l ts ,  whi ch  a t  t imes have as m uch  as severa l hun­
dred feet of hor i zontal  d i sp lacemen t .  O ften a ser i es of near l y  para l l e l  fau l ts cut t ing through the ore zone a t  a 
large ang l e  wi l l  have sma l l  obl i que offsets of a few i nches to a few fee t i n  s i ze ,  prac t i ca l l y  a l l  of which "may be 
in the same d i rec t ion . Larger d isp lacements may be v i s i b l e  a t  a nearby con tac t  of the serpent ine  wi th an o lder 
forma t ion . G enera l l y ,  such fau l ts are p lotted on the ava i l ab l e  geo l og i c  maps . 

I n  southwestern Oregon, chrom i te " ore  zones " trend in a north to nor theaster l y  d i rec t ion ,  conform ing  to the 
reg i ona l s truc ture . The ang l es of d i p  are m ore var iab le  due to fold i ng . 

D un i te and o l i v ine-r ich  per idot i te ,  or serpen t ine der ived from them , are the pr inc i pa l  rocks i n  wh i ch the 
chrom i te depos i ts are found . A few exampl es of chrom i te in pyroxene-r ich  per idot i te have been repor ted . A t  
the B-Mine depos i t  ( l a) , near the r idge t op  nor th o f  Pee l , d i ssem ina ted chrom i te i s found i n  a l tered saxon i te . 
A t  the Last Dr i nk  c la im  (74) on Whi skey Creek ,  Wa ldo  d i s tr i c t ,  nodu l ar c hrom i te occurs i n  coarse-gra i ned a l ­
tered per idoti te w i t h  abundant  bas t i te crysta l s . Var ious depos i ts are descr i bed i n  the I i terature as occurr ing i n  
pyroxene-r i c h  per idoti te wi th a narrow she l l  o f  dun i te surround i ng the chrom i te .  I n  the South Afr i can Bushve l d  
Comp lex  loyered chrom i te occurs i n  pyroxen i te . O n e  shou l d ,  therefore ,  not restr i c t  h i s  search for c hrom i te to 
areas of dun i te on l y . 

B l eached serpen t ine  surround ing  chrom i  te bod i es has a I ready been d i scussed . I ts occurrence wi th chrom i  te 
i s  probab l y  not suffi c i en t l y  frequen t to make i t  a very he l pfu l gu ide  to prospec t i ng . One shou l d ,  however , keep 
the re l a t i onsh i p  in m i nd when search i ng  for chrom i te as it may out l i ne h i dden chrom i te s tr i ngers or pods . 

The quan t i ty ,  grade , and s i ze of chunks of chrom i te f l oa t  are an i nd i cat i on of the re l a tive mer i ts of the 
depos i t from wh ich  they came . The Oregon Chrome m i ne in the Centra l I l l i nois  R i ver d i s tr i c t ,  for examp l e ,  re­
por ted l y  produced about a hundred tons from surface f l oa t  mater i a l . Large rectangu l ar chunks of f loa t  chrom i te 
i nd i ca te a source l ayer a t  l east  as th ick  as the i r  sma l l es t  d imens ion . I f  on l y  sma l l  chunks of f l oa t  are found 
one can expec t  e i ther a sma l l  source or h i gh l y  frac tured ore . Remova l of f l oa t  from an area where no  ore has 
been found in p l ace e l im i na tes one of the best c l ues to d i s covery of a depos i t .  



22 C H ROM I T E  IN S O U T HW E ST E R N  OR E G O N  

D.oubtfu l c r i ter ia 

Severa l unre l i ab l e  c r i te r ia  have been proposed or adopted for chrom i l-e prospec t i n g ,  and these are descr i bed 
here to cau t i on the prospec tor . 

Zones of i n tense shear i ng  and a l tera t i on may be found to con ta i n  chrom i te ,  but a t tem pts to deve l op ore i n  
such zones have often resu l ted i n  fa i l ure ,  pr i n c i pa l l y  because the shear i ng has d i ssec ted the chrom i te i n to .sma l l  
wide l y separa ted l enses . Shear zones wh ich  cu t  across the "ore-bear i ng  zones"  shou ld  not be expe c ted to con­
ta i n  chrom i te ,  except near an ore body where occas iona l p i eces of chrom i te have been dragged i n to them . 

Abundant  vegeta t i on on u l tramaf i c  rocks ,  i n  con tras t to the  norma l  sparse cove r i ng  of grass , a few sca ttered 
p i nes, and buck brush , has been sugges ted as a cr i te r ion for trac i ng  an ore zone . The f l aws in t h i s  deduc t i on 
are tha t i n c l usi ons , d i kes ,  and zones of fra c tur i ng i n  the u l tramaf ic  rocks a lmost a l ways suppor t  a grea ter amoun t 
of vege ta t ion because of the c i r cu l a t i on of ground water . A l so ,  i t  is h i gh l y  doubtfu l tha t the presen ce of chro­
m i te in the rocks w i l l  a i d  growth of any vege ta t ion nat ive to th i s  area . 

Another ques t i ona b l e  cr i ter i on used by some prospec tors is tha t sma l l  e l ongate areas of topograph i c  depres­
s ions i n  serpent ine  are l i ke l y  p l aces to f i nd chrom i te deposi ts . The l oca t i on of some depos i ts in topograph i c  
fea tures s uch  as sadd l es ,  hol l ows,  benches ,  and sma l l va l l eys probab l y ref l ec ts an i nfer i or r.e s i s tance to erosi on . 
At l eas t  as many depos i ts have been found i n  ou tcrops on r idges ,  s teep barren h i l l s ides ,  and knobs or poin ts . 

I t  has a l so been suggested tha t the d i kes found i n  the u l tramaf i c  rocks are in some way re l a ted to the chro­
m i te depos i ts ,  and that one shou l d  search for chrom i te in the v i c i n i ty af such d i kes . The on l y  poss i b l e  connec­
t ion i s  tha t the d i kes,  because they tend to be l oca l i zed a l ong l i nes of s truc tura l weakness , have occas iona l l y  
been i n truded ad ja cen t to, o r  may cu t  through a depos i t  of chrom i te a l ong a n  ex i s t i ng  fau l t .  These d i kes are of 
much l a ter  or i g i n . 

Expl oratory d r i  I I  i ng  

Because of  the  d i scont inuous nature of  many chrom i te depos i ts ,  i t  i s  usua l l y adv i sa b l e  to conduc t  an exp l or­
a tory dr i l l i ng prog ram s imu l taneous l y  wi th the m i n i ng  opera t i on . P l ug - type d i am ond bi ts with water c i rc u l a ti on 
have proved sa t i sfac tory i n  dr i l l i ng serpen t i ne  and per idot i te rocks . A body of mass ive chrom i te y i e l ds choco l a te­
brown cut t i ngs; barren serpen t i ne  rock y i e l d s  wh i te to pa l e  green i sh-gray cut t i ngs; and the cut t i ngs from d i s­
sem i na ted ore have an i n termed i a te appearance and can be eva l ua ted by pon n i ng and/or assay . D r i l l i n g  wi th or 
a l ong the p l ane or zone of chrom i te ra ther than through it at a large ang l e  has proved advan tageous s i nce  it d im­
i n i shes t he  r i sk of  by-pass i ng  i so la ted chrom i te pods . Such  d r i l l i ng  prac t i ce was used successfu l l y  a t  the Oregon 
Chrome m i ne . Wherever poss i b l e  d r i  I I  ho l es were fanned ou t a l ong  the ore zone . When chrom i te was encoun­
tered hol es were fanned out around the ore-bea r i ng  hole to i nd i ca te the approx imate th i ckness or w i d th and 
l eng th of the body . 

D r i ft i ng  or s i n k i ng on a th i·n w isp  or s tr i n ger of crushed chrom i te i n  sheared serpent i ne can prove profi tabl e 
if the s tr i nger w idens rap i d l y  i n to a m i neab l e  pod . D r i ft i ng (when not  on ore) for any g rea t d i stance i n  an  a t­
tempt to encoun ter be tter chrom i te beneath a sma l l  undr i l l ed occurrence i s  too r i sky to be recomme nded . 

One shou l d  not expec t  the grade of ore or the s i ze of the chrom i te bod i es to i n crease w i th depth . However ,  
the be l i ef tha t chrom i te does n o t  occur a t  great depths i s  fa l se . Re-exam i na t i on a n d  d r i l l i ng  of m a n y  a bandoned 
sha l l ow work i ngs has resu l ted in further d i scover i es . 

G eophys i co I me thods 

Equ ipment :  Va r i ous types of geophys i ca l  equ i pmen t have been  used i n  exp l ora t i on surveys fo r  chrom i te ,  both 
in the Un i ted Sta tes and i n  fore ign  countr ie s . E l ec tr i ca l  res i s t i v i ty ,  magnetome ter , and grav imete r  equi pmen t ,  
a l one and i n  com b i na ti on ,  have  been used w i th fa i r  success i n  some i n s tances . Severa l pro j ec ts emp l oy i ng  these 
i n s trumen ts in O regon , Cuba ,  and Turkey are d i scussed be l ow . Conduc tor-detec t ion i nstrumen ts have been used 
exper imenta l l y  by Oregon prospec tors, but so far resu l ts have been i n cons i s ten t .  A shor t-d i s tance ref l ec t i ona l 
se i smograph has been suggested by Petrascheck ( 1957) as a poss i b l e  method for prospec t i ng  for l a rge r  bod i es of 
mass ive chrom i te i n  serpen t i ne . A t  the presen t  t ime ,  however,  no i nformat i on i s  ava i l a b l e  on the app l i ca t i on 
of th i s  equ ipmen t  to chromi te depo$i ts . 

Surveys i n  Oregon : Exper iments us i ng the magne tometer  i n  con j unc t i on w i th e l ec tr i ca l  r es i s t i v i ty read i ngs ,  
were conducted a t  the Sourdough chrome m i ne (69) by the U . S .  Geo log i ca l  Survey under  d i rec t ion of D r . F .  W .  
Lee (1938) . From the l i m i ted work , Lee conc l uded that  anoma l i es shown by the e l ectr i ca l -res i s t iv i ty survey 
coi n c ide wi th the magne t i c  anoma l i es .  He  was ab l e  to d i s t i ngu i sh marked changes in the i r  read i ngs in the band­
ed serpen t ine-chrome-per idot i te comp lex ,  but was unab l e  to obta i n  much i nforma ti on about the ore bodi es due 



PAR T  I .  N A T U R E  O F  T H E  C H RO M I T E  D E PO S I TS 

to i nsuffi c i en t  work . After maki ng  add i t i ona l magne tome ter observa ti ons a t  the m i n e ,  Hawkes ( 1 95 1 )  observed 
s im i l a r  areas of h i gh  magne t i c  re l i e f  over barren per i doti te country rock and conc l uded tha t the me thod was of 
doubtful va l ue as  a gu ide  to chrom i te ore in tha t area . 

An e l ec tr i ca l -res i s t i v i ty survey was conduc ted a t  the Chrome K i ng m i ne by P .  H .  Ho ldswor th ( 1 944, un­
publ i shed pr iva te report) . Ho ldsworth ' s  read ings i nd i ca ted the poss i b i l i ty of three separate ore bod ies (see re­
por t on Chrome King m ine i n  Port I I  of th i s  bu l l e t i n) . One body was bei ng m i ned in 1 957 but  the other two 
a noma I i es hove not been proved . 
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Hawkes ( 1 95 1 )  summar i zed the prob l em of magne ti c exp l ora t i on for chrom i te·, g i v i ng severa l examp le s  where 
magnet i c surveys hove shown prom i se and others where the magne ti c proper t ies of the chrom i te and country rock 
were pract i ca l l y  i nd i s t i ngu i shab l e .  He  found tha t  the magne ti c suscept i b i l i ty of d i fferent chrom i tes  var i es w ide­
ly and that the amoun t of i ron con ta i ned i n  the chrom i te mo lecu l e  i s  probab l y  respons i b l e . A ccord i ng to Hawkes '  
i nvesti ga t ion s ,  chrom i te a t  t he  Chambers m i ne near John Day i n  G rant  Coun ty , Oregon , i s  nonmagnet i c ,  where­
as  l enses of ore at the Roy m i ne in the some area showed defi n i te pos i t i ve magne ti c anoma l i es .  

I n  genera l the magne t i c  character of serpen t i ne  wh i ch conta ins  vary ing amoun ts of magnet i te i s  posi t ive ,  
usua l l y  s trong and erra t i c (Hawkes , H .  E . ,  persona l  commun i ca t i on) . Probab l y  mos t  of  the  southwestern Oregon 
chrom i tes , wh i c h  con ta i n  re l a t i ve l y  l ow percentages of i ron ,  ore nonmagne t i c . In some  cases chrom i te surrounded 
by serpen t ine  may cons i s ten t l y  give l ower magne t i c  read i ngs  than the serpent i ne and therefore poss i b l y  show up 
as  negative anoma l i es . 

Surveys in Cuba: Under on arrangement  wi th the Be th l e hem Stee l Co . ,  G u l f  Research and Deve l opment Co . 
made grav imeter surveys i n  the Camaguey d i s tr i c t ,  Cuba ,  i n  ear l y  1 942 . Hammer and others ( 1 945) reported th e 
resu l ts of th i s  work . They conc l uded that the pro jec t  was fa i r l y  successfu l ,  and that the g rav ime ter work shou l d  
be  cons idered usefu l as  a gu ide  to  expl oratory d r i l l i ng .  Test d r i l l i ng  by  the Be th l ehem Stee l  Co . showed that 
grav i ty anoma l ie s  were caused by one or more of the fo l l ow i ng  re l a t i onsh i ps :  

1 .  Dense  serpen t ine i n  l ess dense serpen t ine . 
2 .  G abbro mosses i n  serpent ine . 
3 .  An area of sho l l ow ' l imon i t i c  man t l e  surrounded by an area of deeper l imon i ti c  mant l e . 
4 .  An ou tcrop of com pac t  serpen t i ne or gabbroi c rock surrounded by s i m i l a r  ma ter i a l  but  weathered . 
5 .  Chrom i te i n  serpen t i ne . 

More recen t grov i ty expl oro t ion i n Cubo by the U . S .  G eo l og i ca l Survey G eophys i cs B ronch  was repor ted by 
Ho lmer ( 1 957, p . 2 l l ) as fol l ows: " . . .  A program of gravi ty expl ora t ion for ch rom i te ore i n  the Camoguey prov­
i"nce of Cuba was com p l e ted in June . A bout a m i l l i on tons of refrac tory grade chrom i te ore was d i scovered as  a 
resu l t  of d r i l l i ng on grav i ty anoma l i es . Because of extreme l y  de ta i l ed and preci se grav i ty m easurements,  the 
probab l e  error of a s i ng l e  grav i ty observa t ion was he ld  to 0 . 008 m i l l i g a l s  or l ess . G ra v i ty anoma l i es as  sma l l  as 
0 . 05 m i l l i go l s  were cons i dered to be s i g n i f i can t . "  

These res u l ts g i ve a br i gh ter out l ook to the usefu l ness of th i s  equ ipment  w i th the deve l opment  of more sen­
s i t ive i n s trumen ts . The rough topography of sou thwestern Oregon may l im i t  the u ti l i ty of th i s  type of expl orat i on . 

Surve�s i n  Turkey: Yung u l  ( 1 956) repor ted on more recen t geophys i ca l  work in Turkey , where both the gra­
v imeter on magne tome te r  were used and resu l ts proved qu i te successfu l even over rough topography . The area 
has produced chrom i te ore bod ie s  es t imated a t  850 , 000 tons , and masses of as much as 200, 000 tons ore common . 
Spec imens of Turkish chrom i te show cons iderab l y  l ower magne t i c suscept i b i l i ty than the surround ing  serpen t i ne ,  
but the I orge ore bod i es have marked anoma l ies caused by pol a r i za t i on . Yungu l  a l so descr i bes a me thod of mak­
ing  grav ime ter terra i n  correc t i ons for the rough topography . Ca l cu l a ted tota l probab l e  error of the grav imeter i s  
0 . 2  m i l l i g o l . 

Geochem i ca l  methods 

Soi l samp l i ng  and the test i ng  of var i ous  por ts of  p l an ts to de term i ne  presence of chrom i um has been l im i ted . 
Accord i n g  to Hawkes ( 1 949) , the res u l ts of ana l yses of res idua l soi l samp l e s  and of accumu l a tor p l an ts for chro­
m i um has shown prom i se . A bstrac ts from Harbaugh ( 1 953) i n c l ude the fol l ow ing :  Andreev ( 1 937) repor ted tha t 
spec troono l yses of soi l from a R us� ion  chrom i te depos i t showed a sharp i n crease of chrom i te concen tra t ion over 
the ma i n  ore body; Buck ( 1 949) descr i bed the d i scovery of a depos i t of chrom i te in Cuba by a na t ive  who not i ced 
the assoc i a t i on of chrom i te w i th l uxur ian t  growth of a certa i n  shrub (unnamed); and Heds trom and N ordstrom 
( 1 945) presen ted graphs showing on abnorma l l y h i gh  chrom ium con ten t in certa i n  shrubs grow ing  over a depos i t  i n  
G reece . 

· 
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Tab l e  5 .  

S o u t h w e s t e r n  O r e g o n  C h r o m i t e  P r o d u c t i o n  ..V (From U . S .  Bureau of Mines  Minera l s  Yearbooks and Department Records) 

No . of 
Year Produ cers 

1 9 1 7  6 

1 9 1 8  27 

1 937 

1 94 1  1 0  

1 942 23 

1 94# 1 6  

1 944 2 1 

1 945 1 3  

1 946 

1 948 

1 95 1  20 

1 952 5 1  

1 953 50 

1 954 35 

1 955 4 1  

1 956 3 1  

1 957 38 

1 958� 25 
T O T A L S  

Tota l 
Long Tons 

6, 70 1  

5 , 504 

250 

750 

1 , 405 

1 3, 270 

6 , 729 

2 , 785 

2, 383 

2, 986 

673 

5 , 5 1 4  

4, 474 

5 , 94 1  

4, 1 60 

47, 029� 

5 , 6 1 2  

2 , 1 49 
$ 1 1 8 , 3 1 5  

Val ue 

$ 1 64, 032 

302, 486 

1 2 , 49 1  

52, 750 

323, 976 

303 , 697 

1 1 9 , 622 

80, 78¢" 
94, 3# 
62, 422 

475 , 62# 

392, 943 

378, 32 1 

398, 9 1 3  

1 , 836, 4 1 � 

533, 953 

Ave rage 
per ton 

$ 24 . 48 

54 . 96 

1 6 . 65 

37 . 54 

24 . 4 1 

45 . 1 3 

42 . 95 

33 . 9� 
34 . 2.¢1 
93 . 73 

86 . 3211 

8 7 . 83 

8 1 . 06 

95 . 80 

39 . 05 

95 . 1 4 

206 , 964 96 . 54 
$ 6 , 888 , 3oo� $ 58 . 22Y 

.V Assisted by Kenneth D .  Baber,  U . S .  Bureau of Mines, Regi on I .  
']/ O re l eft over from previ ous m i n i ng;  val ue not accurate ly  known . 

Count ies or M i ne 

Doug l as ,  Joseph ine  

Coos , Curry ,  Doug l as ,  
Jackson , Joseph ine  

O regon Chrome Mine 

Curry , Jackson , Joseph i ne 

Coos , Curry ,  Jackson , 
Joseph i ne 

Coos, Curry 1 Joseph ine  

Curry , Jackson , Joseph i ne 

Curry, Josep h i ne 

O regon Chrome M i ne 

O regon Chrome M i ne 

Curry, Jackson , Joseph i ne 

Curry, Joseph ine ,  
Doug l as, Jackson 

Coos, Cu rry , Doug l as ,  
Jackson , Josephine 

Coos, Curry , Doug l as ,  
Jackson , Joseph ine 

Coos, Curry , Doug l as,  
Joseph i ne 

Coos, Curry ,  Jackson , 
Joseph i ne 

Coos� Curry , Doug l as, 
Jackson , Joseph ine  

Curry, Doug l as ,  
Jackson , Joseph i ne 

.J/ I n c l udes 1 0 , 64 1  l ong tons ch rom i te sand val ued at $ 227, 824 by concen trator . 
11 Approx ima te val ues . 
¥ Inc l udes 40, 8 1 2  l ong tons of reconcentrated chrom i te sand produced dur ing 1 955 and 1 956 

from Government stockpi l e  near Coqui l i e .  
fJ/ Estimated f igu res . 
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The presen t s tudy did not i n c l ude soi l samp l i n g ,  but d i d  i nc l ude a m i nor amoun t of p l an t samp l i ng . Spe c tro­
graph i c  ana l yses of s tems and l eaves of buck brush (Ceanothus cunea tus) * ,  the p l a n ts of wh i ch  were grow ing i n  
the ore zone a t  the Rae l ynne chrom i te prospec t  ( 1 1 )  near T i l l e r ,  and of the same spec i es grow ing  1 00 fee t uph i l l  
from the depos i t showed n o  d i ffere n ce i n  chrom i um con ten t .  S im i l ar resu l ts were ob ta i n ed from ana l yses of knob­
cone p i ne  ( P i nu s  a t tenua ta) need l es at the Lucky S tr i ke c l a i m  in the Cen tra l I l l i no i s  R i ve r  area . In a l l  of t he 
ana l yses chrom i um was presen t  be tween 0 . 0 1  perce n t  and 0 . 1 percen t .  

The l i ke l i hood of obta i n i ng  he l pfu l i nforma t ion from ana l yses of c hrom i um accumu l a t i on i n  p l an ts i s  proba b l y  
reduced b y  t h e  fac t  t h a t  essen t i a l l y  a l l  o f  t h e  per idot i tes a n d  serpen t i nes  i n  southwestern Oregon con ta i n  c hro­
m i um in quan t i t i es cons i dera bl y greater than are norma l l y  absorbed by p l a n ts . Sampl i ng  has n ot been suffi c i e n t ,  
however ,  t o  eva l ua te th i s  me thod o f  prospec t i ng  for chrom i te .  

P r o d u c t i o n a n d  R e s e r v e s  

Produc t ion 

Oregon ranks t h i rd among the Un i ted S ta tes i n  tota l produc t i on of chrom i te ,  w i th Mon tana f irst and Ca l i ­
forn i a  second . More than ha l f  the tota l O regon produc t i on has been from Joseph i ne County wi th  G ran t  Coun ty 
rank i ng  second , Curry Coun ty th i rd , and Doug la s  County four th . 

The largest i n d i v i dua l producer  has been the Oregon Chrome m i n e  i n  the Cen tra l I l l i noi s R i ver area , Joseph­
i ne  County . I t  was  the on l y  mine in  the s ta te wh ich produced dur i ng 1 937, 1 946 , and 1 948 when there was no  
i n cen t i ve purchase program . 

Annua l  produc t i on of chrom i te i n  southwestern Oregon between 1 9 17 and 1 958 is shown i n  ta b l e  5 .  The 
number of producers and the amoun t of ore produced d i rec t l y ref l ec ts the incen t i ve pr i ces offered by the  govern­
men t  d ur i n g  per i ods  of na t iona l emergency when chrom i te was s tockpi l ed . 

Reserves 

The s i n uous and l ens l i ke na ture of the numerous h i gh-grade chrom i te depos i ts makes i t  imprac t i cab l e  to 
est ima te reserves . No f igures on tonnage are ava i l ab l e  and no a t temp t  is made here to a r r ive at any . 

The typ i ca l  abandoned work i ngs i n  mass ive chrome have had very l i tt l e  or no proved ore reserves . The 
shor t per i ods of the government  s tockp i l i n g  program prec l uded any  l ong-range deve l opmen t ,  and m i n i ng had to 
be carr i ed out i n  a hand- to-mouth manner . 

There are no known large occurrences of d i ssem ina ted chrome i n  SOL• thwes tern Oregon for wh i c h  ca l c u l a ted 
reserves wou ld  exceed 1 00, 000 tons of m i l l i ng-grade ore . A few may be found to approach th i s  s i ze ,  however ,  
after suff i c i e n t  exp l ora t i on . T h e  Sourdough m i ne (69) , McCa l e b ' s  Sourdough N o .  2 ( 1 80) , Youn g ' s  Da i l ey  Doz­
en (Cen tra l I l l i no is  R i ver area) , the G ray Boy ( 1 7) ,  and an occurrence in the S i gna l  B u ttes a rea ( 78) are some 
tha t may f i t th i s  ca tegory . 

A genera l s ta temen t  wh i c h  probab l y  has some mer i t  regard ing  chrom i te reserves is that  even though l enses 
are d i scon t i n uous and sporad i c ,  one can expect the nex t 1 00 fee t of m i n i ng depth i n  a g iven a rea to produce an 
amoun t abou t equa l to tha t produced in the last 1 00 fee t . 

Many  new occurrences were d i scovered dur ing  the la s t  stockp i l i ng  program . W i th suffi c i en t  pr i ce i n cen t ive 
more d i scover ie s  and add i t i ona l  reserves in areas tha t have been "m i ned ou t "  wou ld  undoubted l y  resu l t .  There 
is s t i l l  p l en ty  of room for exp lora t i on i n  the u l tramafi c areas of southwestern Oregon . S truc tura l and geophys i c­
a l  s tud i es of the broad Joseph i ne  per idot i te shee t may l ead to l arger concea l ed chrom i te occurrences . 

* Iden t i f ied by Ca l v i n  H .  G regg , U .  S .  Soi I Conserva t i on Serv i ce . 



P A R T  I I .  A R E A S T U D I E S O F  T H E  C H R O M I T E  D E P O S I T S  



P a r t  I I . A r e a  S t u d i e s o f  t h e  C h r o m i t e D e p o s i t s 

T a b l e  o f  C o n t e n t s 

C E N TR A L  I L L I N O I S  R I V E R  AR EA 

I n t r o d u c t i o n 
l oc a t i on a n d  topog r a p h y  
P urpose a n d  s c ope of work 

G e o l o g y  o f  t h e  A r e a 

A g e  r e l a t i on s h i ps 
R og u e  a n d  G a l i c e  for m a t i on s  
A m ph i bo l e  g n e i s s  

Per i dot i te and  serpen t i n e  
H ornb l ende d i or i te 
G ra n od i or i te 
S t r u c t u r e  
l a n d s ! i des  

D e s c r i p t i o n o f  t h e  C h r o m i t e H o r i z o n  
T h e  c h r om i te zon es . 
S i ze of t h e  d e pos i ts 
Compos i t i o n  of t h e ore 

D e p o s i t s  i n  Z o n e  A 
D e p o s i t s i n  Z o n e  B 
D e p o s i t s i n  Z o n e  C 
D e p o s i t s  i n  Z o n e D 
D e p o s i t s i n  Z o n e  E 
O c c u r r e n c e s  N o t  Z o n e d  

BA BY FO O T  - L I T T L E  C H E TCO A R EA 

I n t r o d u c t i o n 
loca t i on a n d  topog r a ph y  
G eo l og i c  mo p p i n g  

G e o l o g y  o f  t h e  A r e a  

G e n e r a l  s e t t i n g . 
R og u e  form a t i on . 
G a l i c e  for m a t i on 
S e r p e n t i n e  
B as i c  d i ke s  

D i or i t i c  d i kes 

P a g e  P a g e 

29 G e o I o g y o f t h e A r e a 72 
29 G e n e r a l  se t t i n g  and age r e l a t i onsh i ps 72 
29 S t r u e  t u r e  73 
29  T h e  c h r om i te h o r i zons . 73 
29 D e s c r i p t i o n s o f t h e C h r o m i t e D e p o s i t s 73 
32 
32 
32 
32 
33 R E D  MO U N TA I N  A R EA 

33 
33 I n t r o d u c t i o n 85 

34 L oc a t i on a n d  topog r a p h y  85 

34 F i e l d  w o r k  85 

34 G e o I o g y o f t h e A r e a 85 

34 G e o l og i c  r e l a t i on s h i ps 85 

36 C h a r a c te r i s t i c s of t h e  c h r om i te 87 

4 1 D e s c r i p t i o n s o f t h e C h r o m i t e D e p o s i t s 87 

4 1  
54 
60 
60 

62 
62 
62  
62 

62 
62 
63  
63  
63 
64 

SO UR D O UG H - V U L CA N  P EA K  A R EA 

I n t r o d u c t i o n 
Loca t i on and topography 
F i e l d  work 

G e o l o g y  o f  t h e  A r e a  
G enera l fea tures 
S t ruc ture 
The chrom i te hor i zon 

93  
93  
93  
94 
94 
94 
94 

D e s c  r i p t i o n  s o f  t h e C h r o m  i t e D e p o s i t s 94 

PEAR SO LL  P EA K  AR EA 

S tr uc ture 64 I n t r o d u c t i o n 1 00 
1 00 
1 02 

D e s c r i p t i o n s  o f  t h e  C h r o m i t e D e p o s i t s 64 

C H R O M E  R I D G E  AREA 

I n t r o d u c t i o n 
loca t i on a n d  topog raphy 
G e o l og i c  m o p p i n g  

72  
72 
72 

loca t ion and topography 
F i e l d  work 

G e o l o g y  o f  t h e  
D e s c r i p t i o n s  o f  

A r e a  1 02 
t h e  C h r o m  i t e D e p o s i t s 1 02 



2 9  

P a r t  I I . A r e a  S t u d i e s  o f  t h e  C h r o m i t e D e p o s i t s  

C E N TRA L I LL I N O I S  R IVER  AR EA 

I n t r o d u c t i o n 

Loca t ion and topography 

The Cen tra l I l l i no i s  R i ver  area , wh i c h  i s  por t  of a much l arger m i n i ng area known as the I l l i no i s  R i ver d i s­
tri c t ,  covers abou t 1 4  square m i l es in Tps . 37 a nd 38 S . ,  Rs . 9 and 1 0  W .  in western Joseph i ne County (see 
p l a tes 2o and 2b) . Most of the area mopped l i es wi thi n the Pearsal l Peak 1 5-m i nute quadrang l e . The area i s  
reached f rom the  town of  Se lma , wh i c h  i s  on  U .  S .  1 99 about 22 m i l es sou thwes t of  Gran ts Pass , by fol l owing  
the  I l l i no i s  R i ver road (a Fores t Serv i ce road)  wes t for a bout 1 2 m i l es .  

The I l l i no i s  R i ve r  f l ows nor thwestward through the area i n  a narrow , s teep-wa l l ed can yon and i s  jo ined by 
a number of shor t  creeks and g u l ches . Eros ion by th i s  r iver and i ts tr i bu tar ies  has produced a very rugged topog­
raphy . E l eva t ions range from 5098 feet on Pearsal l Peak a t  the wes t edge of the mop area to about 850 feet near 
Oak F l a t  a t  the north edge of the mop area . 

Purpose and scope of work 

Th i s  rog i on was chosen for s tudy because of i ts numerous chrom i te deposi ts , a few of wh i c h  hove been sub­
s tan t i a l  producers . Mos t of the s tate ' s  chrom i te product ion has come from here ond predom inan t l y  from the Oreg­
on Chrome m ine  (p l . 2b ,  no . 3 1 ) . Moppi ng was done wi th the aid of aer i a l  photographs . A l l  of the occurrences 
descr i bed be l ow were v i s i ted by the wr i ter , mos t of them be tween 1 953 and 1 955 . The area l i es wi th i n  the Kerby 
30-m i nu te quadrang l e  geo log i c  mop (We l l s  and others , 1 949o) and has been mopped by the wri ter on a l arger sca l e  
for greater deta i l to a i d  i n  i n terpre ta t i on o f  the or i g i n  and ex ten t of chrom i te depos i ts .  A pre l i m i nary repor t on 
the area was pub l i shed in 1 957 (Romp, 1 957) . 

G e o l o g y  o f  t h e  A r e a 
Age re la t ionsh ips 

Most of the area i s  unde r l a i n  by per i dot i te wh i c h  i s  e i ther  par t l y  or compl e te l y  a l tered to serpen t i ne . T hese 
u l tramaf i c  rock; dip conformab l y  beneath the older Rogue and G a l  ice forma t ions  on the east  and over l ie young­
er  hornb l ende d i or i te on the wes t .  I n c l u s ions and roof pendants of amph i bo l e  gne i ss ore c ommon i n  the u l tra­
mafi cs . The northern por t ion of the area has been i n truded by granod i or i te . 

The Rogue format ion ,  wh i c h  is the o ldest  forma t ion i n  the mapped oreo , con si sts large l y  of amph i bo le  gne i ss . 
Where the amph i bo l e  gne i ss grades northward i n to me tavo l can i c  rocks, as shown on the G a l i ce quadrang l e  geo­
l og i c  map, it has been doted as Upper Jurass i c  and l i es s tra t i graph i ca l l y  be tween the o lder  Dothan format ion 
and the younger G a l i c e  formot ion,wh i ch  is a l so Upper Jurass i c  (We l l s  and Wa l ke r ,  1 953) . 

The i n trusi on s  of i gneous rocks, beg i n n i ng w i th per i dot i te and serpen t i ne  and fo l l owed i n  sequence by gob­
bra, hornb l ende , d i or i te , and granod i ori te ,  ore cons idered to be Late Jurass i c or Ear l y  Cretaceous by We l l s  and 
others ( 1 949o) . De term ina t i on of the re l a t ive ages of these rocks i s  based on crosscu t t i ng  and on the con cept tha t 
success i ve l y  younger re l a ted i n trus ive rocks norma l l y  become more s i l i c i c . 
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PLATE 2-8 
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Rogue and G a l  i c e  format ion s  

The Rogue  and  G a l i ce forma t i on s  (und i fferen t i a ted on  t he  map,  p l a te 2a )  cons i s t  o f  a l tered andes i t i c  f l ows , 
agg l omerate s ,  tuffs , and some sha l e  and i ndura ted sandstone . The a l tered vo l can i c  rocks ore predom i nan t i n  
th i s area . W here surrounded b y  serpen t i ne a n d  i n  a few p l aces i n  contac t  w i th serpen t i ne  the Rogue vo l cani cs 
and, rare l y ,  Gal i ce sed imen ts have become  o l  ter ed to amph i bo l e  gne i ss and/or c h l or i te s c hi s t .  N o  a ttempt has 
been mode to subd i v i de rocks prev i ous l y  mopped as G a l i ce forma t i on in this area , other than to mop sepa rate l y  
the s i gn i fi can t areas of amph i bo l e  gne i ss . 

Amph i bo l e  gne i ss 

Fol i a ted and bonded gne i ss of the Rogue forma t ion i s  common as i n c l u s ions  or roof pendan ts w i th i n  the per i ­
dot i te and  serpen ti ne . I n  genera l , t h e  gne i ss i s  composed o f  vary i ng  amoun ts o f  hornb l ende , p l ag i oc lase ,  ep i ­
dote , c l i nozo i s i te ,  quar tz,  and m i nor quan t i t i e s  o f  magnet i te ,  as  descr i bed by We l l s  a nd  others ( 1 949o , p .  2) . 
W i th i n  sma l l areas of the gne i s s ,  where the usua l ban d i ng is l o cki ng , the hor n b lende crysta l s  hove a haphazard 
or i en ta t ion and some are nea r l y  3 i nches  i n  l ength . 

Per i doti te and serpen t i ne  

G enera l character i s t i cs :  Mas t o f  t he  pe r idot i te i n  t he  ma pped area fa l l s w i t h i n  t he  compos i t i on range of 
saxon i te .  Por t i ons of the rocks may be c l ass i f i ed as dun i te ,  bu t  the overage m i nera l conten t of the per i dot i te 
i n  the area ranges from 75 to 95 percen t  o l i v i ne  and from 2 to 20 percent ens ta t i te .  Chrom i te and mognet i  te 
ore common accessory m i ne ra l s .  I n  some  p l aces in the f i e l d ,  the percentage var i a t i ons  of the pr imary m i nera l s  
ore w ide enough t o  b e  d i s t i ngu i shed a s  bonds o r  i r regu lar  a reas of pyroxene - r i c h  and pyroxene-poor per idoti te . 
Fe l dspars appear to be comp l e te l y  lock ing  i n  these rocks . Mos t of the pe r idot i te i s  a l tered i n  I orge por t  to ser­
pen t ine and is ca l l ed per i doti te on l y  when the pr imary struc tures and textures have not been erased by shear i ng . 
T h i n  sec t i ons of re l a t i ve l y  fresh- l ook i ng  per idot i te show a fe l ted mesh of an t i gor i te and chrysot i l e  often  rep lac­
ing  a l l  b u t  sma l l  remnants of o l i v i ne crysta l s . Serpen t i n i za t i on has  advan ced a l ong frac tures i n  the  rock ,  be­
tween ol iv i ne crysta l s ,  and a l ong m u l t i p l e  frac tures in the o l i v i ne and c l eavage p l anes i n  ens ta t i te crysta l s . A 
green p l eochroi c c h l or i te m i nera l has formed wi th an t igor i te rep l ac i ng  some pyroxene gra i n s . Crysta l s  of mag­
net i te and chrom i te ore common l y  frac tured and corroded . F i n e ,  secondary magne ti te "dust" i s  seen in m i cro­
scop i c  vei n l e ts of c hrysot i l e  and d i ssem i nated through m�sses of an t i gor i te .  

Var i a t i ons :  I n a few p l a ces the otherwise fa i r l y  homogeneous pe r i dot i te shows l i nea t ion and rude l ayer i ng  
due  to  flowage . An exam p l e  may be seen about 1 00 fee t  be l ow the road on the r i dge i n  the NW� sec .  6 ,  T . 38 
S . ,  R .  9 W .  (Part I , fi g . l l b) . The band i n g  cons i s t�; of nar row pyroxen i te-r i c h  s t r i ngers in soxon i te . Sma l l 
serpen t i ne  ve i n l e ts cu t t i ng  across the l ayers represen t frac ture f i l l i ngs . 

Another var ia t ion in the appearance of the per i do t i te i s  produced by sma l l pyroxen i te d i kes wh ich  fi l l  frac­
tures i n  the rock . These d i kes  are consi dered to be l a te magma t i c d i fferen t i a tes d i rec t l y r e l a ted to the per ido­
t i te magma . An exam p l e  i s  seen abou t 200 yards down the r i dge from the f l ow-banded outcrop descr i bed above . 
At th i s  l oca t ion severa l dark-col ored pyroxen i te d i kes about 6 i n ches th i c k  have i n truded j o i n ts para l l e l  to p l aty 
f low struc ture i n  the pe r idot i te and g i ve the effec t  of broad bond i ng . O n  exam inat i on of th in sec t ion s  of these 
d i kes and the i r  con tacts w i t h  the per i dot i te ,  however , it can be seen that they are def i n i te l y  i n trus i ve . Both 
the pyroxen i te d i kes  and the en c l os i n g  per i doti te are s l i g h t l y  a l tered to serpen t i ne  a l ong the i r  con tacts . A shor t 
d i s tance from the d i kes the ol i v i ne- r i c h  per idot i te  is re l a t i v e l y fresh . 

A l though deta i l ed ana l yses of the pe r ido t i tes were not made , l i m i ted pe trograph i c  work has i n d i ca ted a 
greater var i a t i on i n  the com pos i t i on of o l i v i n e  i n  the per idot i te from east to wes t across the sect i on than from 
nor th  to sou th a l ong the s t r i ke . I t  was found tha t  by measur ing  the op t i c ax ia l a ng l e  (2V) and op t i c  s ign (W in­
che l l ,  1 95 1 )  t h e  o l i v i ne  had  a var i ab l e  i ron and  magnes ium conten t . De ta i l ed ana l yses of sam p l es o f  t he  per i ­
dot i te taken a t  con tro l led i n te rva l s  across  the sec t i on from east . to wes t may b e  expe c ted t o  shaw a pa ttern of 
compos i t i on d i re c t l y  re l a ted to the pos i t i ons of the fo l ded chrom i te hor i zon . 

H ornb l ende d i or i te 

A Iorge mass of horn b l ende d io r i te borders the u l tramaf i cs on the western edge of the mopped area . I t  i s  a 
med i um-gra i ned rock w i th  a hyp i d i omorph i c -gran u l ar texture . D i kes of hornb l ende d i or i te and amphi bol i te oc ­
curr i n g  i n  the serpen t i ne areas are proba b l y  re l a ted to th i s  l a rger body . Some of the hor n b l ende d i ori te d i kes 
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a ppear to be grada t iona l i n to amph i bo l i te .  Most of the d i ke rocks have medi um-gra i ned tex tures; however,  two 
extremes a re seen in the mapped area . The la rge d i ke in the Da i ley  Creek drai nage i s a very coarse-gra i ned 
a�ph i ba l i te con ta i n ing hornb l ende crysta l s  as  much  as· 6 inc hes l on g ,  w hereas the narrow west-trend i ng d i ke near 
the head of L i gh tn i ng Creek i s  a fresh , f i ne-gra i ned dark-col ored hornb l ende d i or i te . 

G ranod ior i te 

G ranod ior i te i s  the youngest rock i n  the area . I t  has i n truded the per idot i te  and hornb l ende d i or i te i n  the 
form of d i kes, and the la rger granod ior i te body i n  the northern part of the map area is  i n trus ive between these 
two forma t i ons . A deta i l ed pe trograp h i c  descr i pt i on of the granod i or i te i s  g i ven by W e l l s  and others ( 1 949a , 
p .  1 3) .  The rock is l i ght-co l ored , wi th med i um-gra ined texture . Quartz and fe l dspar are read i l y  recogn i zab l e  
i n  the hand spec imen ,  a nd  m uscov i te a nd  b i ot i te a r e  common accessory m i nera l s . Hornb l ende i s  a rare cons t i tuent . 

S truc ture 

Genera l re l a t i onsh i ps :  In genera l ,  the forma t ion s  have a north-northeast s tr i ke and a re l a t i ve l y  s teep d i p  to 
the eas t ,  thus conform ing to the reg iona l struc ture . I nc l us i on s ,  sch l i eren , and fo l ia t ions in the per i dot i te and 
serpen ti ne ,  as we l l  as the .a l i gnmen t of the chrom i te depos i ts ,  tend to fol l ow th i s  m a j or s t ruc tura l trend . The 
granod iori te and i ts re la ted d i ke s  show the least  con form i ty i n  th i s  respec t .  

Fo ld i ng :  The per idot i te ,  a s  we l l  as the o l der rocks , has undergone consi dera b l e  fo l d i ng . D rag or f l owage  
fold s ,  a bundan t j o i n t i ng ,  at t i tudes o f  p l a ty sch l i eren of pyroxene and  chrom i te ,  conform i ty o f  t he  u l tramaf ics  t o  
the o l der roc ks ,  and t he  d i str i bu t ion o f  amph i bo l e  gne i ss i n c l u s ions  a r e  t he  pr i n c i pa l  ev idence o f  fo l d i ng i n  the 
per i dot i te . The proba b l e  exten t  and na ture of fo l d i ng are i l l us trated on the cross sect ion A -A '  accompany ing  
t he  geol og i c  map o f  the a rea (p l . 2a and 2b) . 

The fo lds  are i n c l i ned , asymmetr i ca l , and approach  i soc l i na l  deve l opmen t .  The  ser i es of fo lds  p l unges to 
the south . Th i s  i s  par t i c u l ar l y  not i ceab l e  i n  the northern part of the area where the serpen t i ne  is i n  contact wi th 
the granod i or i te ,  wh i c h  probab l y  accen tua ted the p l unge by i ts up l i f t i ng  force . The curved pa ttern of the ser­
pen t ine-granod i or i te con tac t ,  wh i c h  extends sou thward where an t i c l i nes ore presen t  and northward where syn­
c l i nes ore .  s i tua ted , p l a i n l y  i l l u s tra tes the p l unge of the fo lds . 

I f  the somewha t s imp l i f i ed p i c ture of fol d i ng  i n  the per idot i te i s  va l id ,  a l l  the c hrom i te zones actua l l y  
be l ong t o  one hori zon and some bod i es of amph i bo l e  gne i ss i n  the per idot i te con b e  c lassed a s  roof pendants . 

Fau l t i ng :  There a•e two ma jor se ts of fau l ts i n  the map area . One  set  trends northeas t and i s  essen ti a l l y  
para l l e l  t o  the reg iona l st ruc ture ( l ong i tud ina l )  a n d  t h e  other cu ts across a l most norma l t o  t h i s  d i rec t ion ( trans­
verse) . N ear l y  a l l  of the exposed fau l t  contacts of serpen t ine  wi th older rocks ore h ig h l y  sheared and undoub t­
ed l y  represen t  zones of cons iderab l e  movemen t .  " S i i cken t i t e "  ( h i g h l y  sheared and a l tered serpen t i ne) exposed 
a l ong  the road west of Roncher i e  Creek is the resu l t  of such shear i ng . The number of shor t  transverse fau l ts trend­
ing N .  40° to 80° W .  are for more n umerous than shown on the map, but the mag n i tude of the i r  d i sp l acemen ts 
is  probab l y  l ess than that of the l ong i tud i na l  fau l ts .  Where d i rect i on of movement  on the transverse fau l ts cou l d  
b e  determ ined ,  i t  was ob l i que . The transverse fau l ts appear t o  b e  o f  l a ter or i g i n  than the l on g i tud i na l  fau l ts .  
The prom inen t  fau l t  trend ing  nor th. through the center of the map area may be re l a ted to the l on g i tud ina l set  of 
fau l ts bu t  d i ffers somewhat i n  s tr i ke . A l though th i s  large fau l t  probab l y  or i g i na ted ear l y  i n  the s t ructura l h i s-
tory of the area , there i s  topograph i c  ev i dence of recen t moveme n t  a l ong i t .  

Lands l i des 

Lands l ides are common geo log i c  fea tures i n  the area and are caused by over-steepen i ng  of s l opes due to 
rapid down-cut t i ng  by the s treams , toge ther wi th the tendency for sheared serpen t ine  to s l i de ,  espec ia l l y  when 
wet . Lands l i de prob l ems are we l l  known to anyone who has a t tempted a m i n i ng opera t ion on a re l a t i ve l y  s teep 
serpen t i ne  h i l l s i de . There are at l east ten fa i r l y  I orge , ac t i ve or i n term i tten t l y ac t i ve l ands l ides i n  the ser­
pen t i n e  and  per idot i te of the area mopped . The c i rque l i ke l ands l i de bas i n  j us t  north of the Chrome K i n g  m i ne  
(44) * and  the Io rge s l ump b l ock 'west  o f  t he  Crown m i ne ( 5 )  a r e  prom i nen t  topograph i c  features . T he  area ex­
tend ing  north from Dai ley  Cree k to the drai nage area of L i gh tn i ng  Creek conta ins  numerous s l ump b l ocks and sag 
pond� , and i n  genera l d i sp l ays the hummocky topogra phy of a l ands I ide area . 

* N um bers fol l ow ing  m i ne names refer to l oca t i on on p l a te 2b .  
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Persons prospec t i n g  for ch rom i te i n  th i s  a n d  s im i la r  c reas have found cons i derab l e  ch rom i te f l oa t  i n  l and­
s l ides  but  have se l dom been ab l e to f ind i ts sour ce . Some m i nes  in the area, for "examp l e the Lucky S tar ( 30) 
and the Dark Star ( 42) , ore i n  lands l i des . The Lucky Star is i n  a I orge creep ing  l ands l i de  b l ock i n  wh i c h the 
chrom i te layer s t i l l  r"! to i n s i ts re ! o t i ons  to the surround i ng rock, but  the whole b l ock has been rotated and 
cr ushed . 

A l though l ands l i d i n g  has con tr i b u ted to the crushed and sheared s tate of serpen t i n e ,  pre v i ous l y  e x i s t i n g  
shear zones hove t o  some ex ten t i n f l uenced and  l oca l i zed lands l i d i n g . 

D e s c r i p t i o n o f  t h e  C h r o m i t e H o r i z o n  

The Chrom i te Zones 

From on area l s tandpoi n t ,  the  chrom i te hor i zon has been arb i tra r i l y  subd i v ided i n to five ch rom i te-bea r i ng  
zones des i gna ted from ea s t  to wes t  a s  A ,  B ,  C ,  D ,  and E ( p l a te 2b) . Zones A ,  C ,  and  D are more  eas i l y  ob­
served in the f i e l d  than the other  two . In the ear l y  s tages of mapp i ng  these three zon es were the on l y  ones rec­
ogn i zed and were though t  to be en t i re l y  separate from one another . A fter further s t ruc tura l data were ga thered , 
the possi b i l i ty of the zones be l on g i n g  to a s i ng l e  ch rom i te-bear i n g  hor i zon , w h i c h  was exposed repeated l y  i n  a 
t i g h t l y  fo lded sec t i on , becam e apparen t .  Draw i ng  of cross sec t i on A-A ' ( p l a te 2b) he l ped exp l a i n  why depos i ts 
such  as those on the M u l e  Shoe , Myr t l e  Cree k ,  and H i g h  V i ew c l a ims  ( 28 ,  27, and 46) d i d  not re l a te to the 
three zones f i r s t  recogn i zed . La te r ,  w i th the d i scovery of the chrom i te at C .  E .  N i cho l s '  p l ace  ( 26) and know l ­
edge o f  t he  l oca t i on o f  the B i g  Buck  c l a i m  (25) far ther south on  zon e B ,  i t  wa s  found tha t these two  depos i ts f i t ­
t ed  t he  c ross sec t i on . The i r  approx i mate pos i t i ons had  been  pred i c ted by t he  u se  of ava i l a b l e  s t ruc tura l da ta . 
The on l y  depos i ts that do not  f i t  read i l y  i n to the pa ttern are the three l y i n g  on the southeast corner  of the map 
area , nam e l y  the  Febr umy ( 9) ,  Lucky Hunch  ( 1 0) ,  and W h i te Water ( 1 2) .  

I n  p l aces the c hrom i te- bear i ng hor i zon con s i s ts of two para l l e l  c hrom i te l ayers a bout  200 fee t  apar t .  They 
have been recogn i zed a t  the Crown m i n e  (5) ,  Deep G orge ( 20) , and the Mock i ngb i rd ( 22) , and  cou l d  poss i b l y  be 
found  i n  other  par ts of the a rea wi th the a id of add i t i ona l  de ta i l ed mapp i ng . 

S t ruc tura l ev i dence  p l a ces the chrom i te hor i zon near the top of the a l tered and fo lded  pe r i dot i te body . I ts 
posi t i on i s  approx i ma te l y  1 000 fee t  benea th the over l y i ng bu t o lde r  und i fferen t i a ted J urass i c  Rogue , and G a l i ce  
forma t i on s . 

As shown on the map,  zones B ,  c ,· and D converge nor thward and zones A and B converge towa rd the south . 
T h i s  i s  due to the southward p l unge of the fo lded i n tru s ive . D i sp laceme n t  a l ong  fau l ts and  movement  i n  land­
s !  i de  areas have obsc ured the zones to a cer ta i n  exten t .  

Both d i ssem i na ted and mass i ve c hrom i te ore o re  found i n  a l l  the zones . D i s sem i na ted s ch l i e ren-banded ore 
appare n t l y  grades l a tera l l y  i n to l ens-;haped segmen ts of mass ive  ch rom i te l aye rs . I n  p l aces the ore hor i zons have 
been s ub j ec ted to cons iderab l e  shear i n g  movemen t  at sma l l  ang l es to the p l ane  of the hor i  zan resu l t i ng  in sepa­
ra t i on of the l ens-shaped pods to a grea ter degree than may have been caused a l ready by f l owage  du r i ng  i n i t i a l  
emp l aceme n t  of t h e  magma . 

S i ze of the  Depos i ts 

Mos t of the depos i ts i n  the area con s i s t  of narrow wi sps, l en se s ,  or p l anar  s treaks of d i ssem ina ted to mass ive 
chrom i te ,  se l dom more than 2 or 3 fee t th i c k ,  ex tend i ng 20 to 50 fee t a l ong  the s tr i ke and  m easu r i n g  s i m i l a r  d i s­
tan ces d own d i p .  

The l arges t bod i es o f  chrom i te ore have been found i n  the Oregon Chrome m i ne (3 1 ) . The bod i es a re  l en s­
shaped and somewhat e l l i psoida l in p l a n . They are approx ima te l y  1 5  fee t  in max imum th i ckness , about 1 50 fee t  
i n  l eng t h ,  and 50 fee t  i n  w i d th . Some  have been m i ned tha t con ta i ned as much  as 5 , 000 tons of ore . 

I n  serpen t i ne  a reas where i n tense shear ing  and  a l tera t i on has resu l ted i n  " s l i cken t i te " ,  sma l l  l enses of mas­
s ive ,  re l a t i ve l y  unsheared chrom i te are occas i ona l l y  found . " Ta i l s "  of crushed chrom i te l ead i ng off the l enses i n  
t h e  d i re c t i on o f  shear i ng of ten l ead to  other  bod i es of chrom i te .  Chrom i te masses o f  th i s  type conta i n i ng as much 
as 75 tons have been found i n  the area . 

Compos i t i on of the Ore 

A na l yses of chrom i te samp l es from the  area , w i th very few excep t i on s ,  i n d i cate s im i l ar compos i t i ons (see 
tab l e  6) . The amoun t of Cr20 3 genera l l y  var ies  be tween 40 and 50 per cen t . The average Cr to Fe  ra t i o  i s  2 . 45 
to 1 ,  and the average Cr20 3 content is about 45 per cent . A few of the depos i ts ,  howeve r ,  have a cons i derab l y  
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Tab l e  6 . 

A n a l y s e s  o f  S a m p l e s f r o m  C e n t r a l I l l i n o i s  R i v e r  A r e o  

Departme n t  J/ Type of 
Zone M i ne Samp l e  N o .  samp l e  y' 0293 Rat io  F e  S i 0 2  
-- -- -- --

C rown - - - - M * 45-52 % 2 . 5-3  1 1 . 3 ± %  4 . ± %  
lean ing  P i n e P- 1 6 1 93 M 44 . 73 1 .  96 1 5 . 56 - - -

A N e w  Deal  P- 1 8 1 83 D 35 . 98 2 . 26 1 0 . !30 1 0 . 50 
R ose P- 1 779 1 M 28 .05 2 . 04 9 . 38 - - -

S hade P- 1 7792  M 47 . 54 2 . 94 1 1  . 05 - - -

B B i g  Buck P- 20880 M 48 . 1 0 2 . 6 1 2 . 60 -- -
Myr t l e  Creek P- 1 6046 D-M 4 1 . 1 3 2 . 4  1 1 . 6 - - -

B l ack O tter  ( l edge) - -- - D-M * 37 . 2 . 1 1 2 .  9 .  
B l ack O tter  (s l i de) P- 1 5457 M 5i: . o  2 . 6  1 1 . 3 5 . 9 
Deep G orge - - - - M * 46 . 2 . 1 1 2 . 75 - - -
G ood F r iday P- 1 6368 D - con e . 47 . '16 2 . 5  1 2 . 75 6 . 23 

c G ray Buck - - - - D - C O'l C . • 49 . 2 . 7  1 2 .  - - -

J i m  Bus - - - - M • 47 . 2 . 46 1 3 .  - - -
l u c ky S tar  P- 1 3576 M 48 . 56 2 . 55 1 2 . 97 - - -

Mocking  B i rd - -- - M * 46 .  2 . 5  1 2 . 5  -- -

O regon Ch rom e - -- - M * 46 . 2 . 7  1 1 . 5 - - -
Twin Ceda rs ( l owe r) P - 2 1 033 D -M 24 . 70 1 . 8 9 . 1 0 1 2 . 20 

B utte Ch rome P - 1 1 1 68 M 53 . 2 1  2 . 5 1 4 . 35 - - -

Cast l e  Spr ings  P- 1 5090 D 20 . 68 - - - - - - - --
Chrome K i ng - -- - M * 42-45 2 . 5  1 2 .  - - -
Dark Star  - - - - M * 48 . 2 . 7  1 2 .  - - -

D i rty Face P- 1 789 1 M 48 . 86 2 . 4  1 3 . 82 - - -
G o l d  B u tte P- 1 7640 M 40 . 54 2 . 6 1 0 . 52 - - -

D 
H ansen Ch rom i te P- 1 509 1 47 . 96 2 . 6 1 2 . 56 con e . - --
H i g h  R i dge P- 1 5089 D - con e . 34 . 88 1 . 85 1 2 . 78 - --
lucky S t r i ke P- 1 4857 D 29 . 47 1 . 8 1 1 .  1 2 - - -
l ucky  S t r i ke - - - - M * 43 .  2 . 4  - - - - - -

S a l l y  Ann - - - - M * 42 . 2 . 6  1 1 .  - --
Saturday Anne P- 1 6 1 4 1  D - co ne . 53 . 36 2 . 3  1 5 . 85 ---

E H i g h  V i e w  P- 1 764 1 M 44 . 90 2 . 5  1 2 . 1 8  - - -

lucky H unch - - - - M * 45 . 2 . 8  1 1 .  - - -
O thers W h i te Water  lode P- 1 9645 M * 45 . 1 0 2 . 5  1 2 . 20 8 . 90 

J/ Assays by l .  l .  Hoag l an d ,  Assay e r- Chemist ,  O regon Department  G eo l og y  and M in eral  I n d ustr ies . 

2/ M = M ass i ve;  D = D i ssem i n a ted;  D-M = Th i ck l y  d i ssem ina ted . 

* Average g rade of s h i pmen ts or severa l assays . 
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l ower chrom i c  oxide  con ten t .  The H i gh R i dge prospect ( 38) for examp l e ,  con ta i n s  about 3 7  per cen t Cr 20 3 and 
about  1 3  pe rcent  Fe i n  m i l l ed con cen tra tes . The Twi n  Cedars prospe ct  ( 1 5) , the  B l ack  O t ter ( 24) , and the Rose 
c l a im  (7) a l so show off-grade ores wh i c h  when concen tra ted fa l l  be l ow 42 pe rcent  Cr 20 3 and/or have excess ive 
i ron conten t .  Var ia t ions i n  compos i t i on other than the amoun t  of s i l i ca te m i nera l s  m i xed in the ores may be ex­
p l a ined by any one of the fol l ow i ng  cond i t ions :  

1 .  Pos s i b l e  age var i a t i on ,  that i > ,  la te  c hrom i te-bear ing dun i te d i kes w i th re l a t ive l y  h i g her a l um i na 
con ten t i n  the c hram i te ( H i g h  R i dge prospec t) . 

2 . Hydrotherma l  a l tera t i on of c hrom i te resu l t i n g  i n  rep l aceme n t  of Cr 20 3 by Fe20 3 or coat ing  of 
chrom i te gra i n s  w i th secondary magnet i te r e l eased du r i ng  serpen t i n i za t i on . 

3 .  H ydrotherma l a l tera t ion of chrom i te resu l t i ng i n  forma t ion of secondary chrom i um-bear i ng  
s i l i ca te m i nera l s  s uch  as  uvarov i te and  chrome c h l or i te . 

4 .  Possi b l e  var ia t ion i n  chem i ca l  compos i t ion of the magma i n  res tr i c ted areas dur ing the t ime 
of chrom i te prec i p i ta t ion . 

D e p o s i t s  i n  Z o n e  A 

I n  zone A the re are a t  l eas t  ten chrom i te occurrences wh i ch l i e  i n  an essen t i a l l y  s tra i g h t  l i ne trend ing  about 
N .  30° E .  (see p l a te 2b} . O n l y  three , the Crown , Shade , and Mohawk m i nes ,  have records of s i g n i fi can t  pro­
duct ion . Most of the oc currences i n  zone A were v i s i ted by the wr i te r  dur ing  the spr ing of 1 955 . 

New Dea l C l a i m  ( 1 )  

The N ew Dea l c la i m ,  l oca ted by E .  S .  D unbar and Franc i s  Adams i n  Ma y,  1 954, i s  about 1 , 700 fee t N .  
1 5° E .  of Carter  Creek c l a im . Two sma l l  cu ts l ie on the east  s ide of the serpen t i ne r idge about ha l f  way be­
tween the r i dge  top and  a sma l l tr i bu tary of Sol d i er Creek . They are i n  the N E;k SW;k sec . 1 5 ,  T .  37 S . ,  R .  9 
W . ,  at about 2 , 300 feet e l eva t i on . 

The southernmost cu t ,  v i s i ted by the wr i ter i n  June , 1 955, was 2� fee t  deep , 2 fee t w ide , and 6 feet l ong . 
A 3- inch-th i ck zone of d i ssem i na ted and par t l y  mass ive chrom i te s tr i k i n g  nor th and near l y  ver t i ca l  was  exposed 
in the face . The nor thern cu t ,  repor ted l y  not far away ,  was not v i s i ted . Fa i r l y  la rge p ieces of f l oa t  chro� i te 
were found be l ow the south  cu t  near the creek . One p iece of coarse-gra i ned mass ive chrom i te a bout  1 2  i nches 
in d i ame ter assayed 35 . 98 percen t  Cr20 3, 1 0 . 80 percent Fe , and 1 0 . 50 percent  S i02 . 

Carter Creek Prospec t  (2} 

The Car ter  Creek prospec t  was l oca ted by Wes Pi eren and Roy H i l l i s i n  Apr i l ,  1 952 , and re l oca ted by C . E .  
N i cho l s  i n  A ugus t ,  1 954 . The prospect i s  a t  a bou t 2 , 570 fee t e l eva t ion i n  the SW;k sec . 1 5 ,  T .  37  S . ,  R .  9 W . ,  
near the I i ne  be tween sees . 22 and 1 5 .  

W hen v i s i ted i n  June , 1 955 , the work i ngs cons i s ted of a n  open cu t  abou t 1 0  fee t deep , 75 fee t  l ong , 20 
fee t  w ide ,  and a short 1 0-foot par t l y  caved tunne l . A sma l l  d i scon t i nuous sch l i eren of chrom i te exposed in the 
face of the c u t  s tr i kes N .  75° E .  and d i ps 45° S E . From the s i ze of broken ore p i l ed nearby , the max imum th i ck­
ness of the chrom i te l ens may have been abou t  18 i n ches . The ore i s  medi um-gra i ned and fa i r l y  mass i ve  w i t h  
near l y  10  percen t i n term ixed to l e  and  serpen t ine . N o  assay i n forma t ion was  obta i ned . The chrom i te i s  repor t­
ed l y  of marg i na l  grade wi th a fa i r l y  h i gh  percentage of i ron ( reported by C .  E .  N i cho l s ,  1 955) . 

Lean i ng  P ine  Prospect  ( 3} 

The Lean i ng  P i ne  prospec t  i s  about 200 fee t  west of the Eureka m i n e  road and about 250 yards north of the 
j unc t i on to the Crown m i ne in the W� sec . 22, T .  37 S . ,  R .  9 W . ,  at a bout  2 ,  700 fee t e l eva ti on . When v i s i ted 
in 1 955, deve l opm ent  consi sted .of a sma l l  d i scovery p i t i n a c h l or i te- ta l c-serpen t i ne  sch i s t  coun try roc k .  A 
sma l l pi l e  of chrom i te was nearby bu t  none cou l d  be seen i n  p l ace . I t  proba b l y  occurs as t h i n  l enses and s tr i ng­
ers i n  the h i g h l y  con tor ted serpen t i ne . The rock as  we l l  as  the c hrom i te i s  not iceab l y  magne t i c  i n d i ca t i ng a 
certa i n  amount  of adm ixed magne t i te . The chrom i te has been sheared and a l tered , and i t  i s  m i xed wi th c h l or i te ,  
an ti gor i te ,  ta l c ,  and m i nor chrome ch l or i te . A ssays i nd i cate a h i gh- i ron con ten t . Mass i ve  ch rom i te assayed 
44 . 73 percen t Cr20 3 with 1 5 . 56 percen t Fe . L i t t l e  ore i s  i nd i ca ted from the l i m i ted work . 



PAR T  I I . AR EA STUD I E S - C E N TRA L I LL I N O I S  R IV ER 37 

S hade Mine ( B lack  Pr i nce) (4) 

The Shade m i ne l i es about 1 , 700 fee t N .  20° E .  from the Crown m i n e ,  a t  an e l eva t i on of 2 , 650 fee t .  I t  
i s  i n  the S H  sec . 2 1 ,  T .  37 S . ,  R .  9 W .  The m i n e  i s  owned ( 1 955) by C .  0 .  A nderson . I t  was or i g i na l l y l o­
cated by Jack and Henry Shade and known as the Hot Dog c l a i m . I t  is reached by 1 . 5 m i l es of steep, wi nd i ng  
rood east from t he  I l l i no i s  R i ve r  Road near ni i l e  post 1 4, we s t  of Se l ma . 

Tota l product ion of the m ine to 1 958 i s  es t ima ted a t  abou t 350 tons of mass ive chrom i te .  
A l l en ( 1 94 1 ) ,  p .  44) repor ted on the m i n e  a s  fol l ows: " The ore crops a t  the surface i n  severa l  sma l l i r regu­

la r  patches and bonds ,  the  l argest 4 fee t  l ong and 2 fee t  w ide , whose genera l trend i s  E -W ,  d i pp ing  about  20°  S .  
They ore cu t  and offse t  by severa l steep l y  d i pp ing  fau l ts .  A 40-foot d r i ft has i n te rsec ted the ore about 25 fee t  
be l ow the surface ,  a n d  perhaps 1 50 tons have been removed , l eav i ng  a t  l east  tha t much  i n  p l a ce . The face of 
the s tope at the end of the d r i ft i s  near l y  a l l  ore , wh i ch measures 20 fee t  wide by 8 fee t  h i g h ,  w i th the same at­
t i tude as  a t  the surface . "  

A sketch map (p la te 3) was made of the work i ngs by Max Schafer and the wr i te r  i n  June , 1 954, du r i ng  wh i ch 
t ime the m i ne was under .  l ease to C .  E .  N i cho l s . There were three l ev e l s  of work ings . The upper tunne l  ( not 
mapped) was caved near the por ta l and was access i b l e  wi th d i ff i cu l ty on l y  from the i n termed i a te l eve l . In the 
upper tunne l ,  wh i ch  was undou bted l y  the s i te of A l l en ' s descr i p t i on ,  on l y  the edges of the ore body rema i ned on 
the wa l l s of the stope . In the l ower tunne l s  narrow str i ngers of ore were found a l ong  a system of sma l l  shears 
s tr i k i ng  from N .  20° E .  to N .  30° W .  and d ipp i ng  30° to 50° W .  S i n ce the trend of the chrom i te body repor ted 
in the upper tunn e l  by A l l en was eas t w i th a 20° d i p  south , the chrom i te in the l ower l eve l s  m igh t  we l l  hove been 
drawn ou t i n to the nor th-trending shears from the l arger l ens of ore . Chrom i te seen near the ra i se in the i n te r­
med i a te l eve l  appears to rake a bout  40° sou th .  

Ore from the Shade m i ne i s  very s im i la r  i n  appearance to tha t found a t the Crown m i ne . Ca l c i te ,  c hrome 
c h l or i te (kammerer i te ? )  and ta l c  are common secondary m i nera l s . A samp l e  taken from near  the ra i se i n  the 
i n termed i a te l eve l  assayed 47 . 54 percen t Cr203 and 1 1 . 05 percen t Fe . 

N odu la r  ore found on the m ine dump was stud i ed i n  th in  sec t ion and i s  descr i bed i n  Part I of t h i s  bu l l e t i n . 

Crown (Hommer) M ine  (5) 

The Crown depos i t ,  owned by Ernest  Fos ter ,  is on a r idge top 3 , 050 feet  in e l eva t ion in the N E:;\: sec . 28 ,  
T .  37 S . ,  R .  9 W.  The m ine i s  reached by 2 . 2  m i le s  of steep ,  w i nd i ng rood to  the  r ig h t  (east) of f  the  I l l i no i s  
R i ver rood near m i l e  post 14  (west o f  Se lma) . The or i g i n a l  l oca tor o f  t he  m ine  was  Lew Hammer ,  who  worked the 
depos i t  du r i ng  Wo� l d  War I .  No record of the ear l y  produc t ion was obta i ned . The m i ne  was l eased and opera ted 
by Roy H i l l i s and Wes l ey P i eren dur ing  1 952 and 1 953 . They m i n ed ' �bout 75 tons .of 48 to 52 percen t  Cr20 3 are 
wi th a chrome- i ron ra t io  of 3 to I .  The deposi t was m i n!ld by open cut to a depth of a bout 50 feet . A d r i ft was 
star ted west of the cu t  under the b l uff but was never com p i  e ted . 

I n  1 954 the m ine was l eased by Car l Stevens ,  who sank  a ver t ica l  shaft a t  the bot tom of the cu t  and dug two 
short dr i fts to fo l l ow the ore body in a northeast d i rec t i on from the shaft (p l a te 4) . A bout 75 tons of h i g h-grade 
ore and 20 t.ons of l ow-grade ore were m i ned from the shaft by S tevens dur i ng  1 955 . N ea r l y 8 tons of con cen­
tra tes were m i l led from the l ow-grade ore . 

The depos i t  is i n  a dark,  b l u i sh-gray ,  b l ocky , serpen t i n i zed dun i te whi ch  weathers to tan and i s  b l eached 
near the chrom i te l enses . Mos t of the ore i s  mass ive and occurs as a ser i es of sma l l ,  c l ose l y  spaced , supe r im­
posed l enses . A m i nor amoun t of nodu l ar ore cons i s t i ng  of sma l l e l l i pso ida l  c l usters o f  crushed chrom i te crys ta l s  
and some bonded-d i ssem ina ted chrom i te i n  a b l eached pa l e-green a l te red dun i te were exposed i n  the  pi t pr ior to  
the  s i nk i ng of  the  shaft . The crysta l s  range i n  s i ze from about 6 to  1 0  mm i n  the  mass ive ore , 2 to  4 mm i n  the 
nodu l ar ore , and 0 . 5  to I mm in the banded-d i ssem i na ted ore . A l l of the chrom i te has been sheared and hydro­
therma l l y  a l tered , as shown by the coa ti ngs and frac ture fi l l i ngs  of chr ome c h l or i te ,  ta l c ,  ca l c i te ,  and an t ig­
ori te . One  spe c imen of  mass ive o re  con ta ined a m i nor amoun t  of  cha l c opyr i te and  ma lach i te . 

The apparen t  s t r ike of both banded-d issem i na ted chrom i te and l ense ; of mass ive  ore i s  N .  1 0° E .  and the d i p  
i s  65° E .  The d i ssem i na ted chrom i  t e  ove r l i es t h e  mass ive ore .  

Severa l other bod ies  of chrom i te oc cur i n  the v i c i n i ty of the Crown m i ne . A sma l l outcrop of ore was re­
por ted by Car l S tevens to be abou t 1 00 yards east of the main work i ngs; i t  was not  v i s i ted by the wr i te r . A nar­
row st r i nger of chrom i te trend i ng  approx imate l y  N .  20° W .  and d i pp ing  70° N E .  l i es about 400 yards S .  50° W .  
of the Crown m i ne a t  about 2 , 400 fee t  e l eva t ion . A jeep rood was bu i l t  to th i s  deposi t i n  1 954 by C .  E .  N i cho l s  
but  there was  no produc t ion . 

N i cho l s  Prospec t  (6) See descr i p t ion of C rown M i ne (5) above . 
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G EOLOG I C  MA P - CROWN ( HAMMER) CHROMITE MINE  

N E!  sec . 28, T .  37 S . ,  R .  9 W .  
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Rose O o i m  ( 7)  

CHROM I T E  I N  SO U T HW E STER N O R E G O N  

The Rose c l a i m  was l oca ted i n  November , 1 95 1 ,  b y  O l af  Berseth a n d  re l oca ted b y  C .  E .  N i cho l s  i n  Decem­
ber ,  1 953,  as N i c hol s Chrome N o . 2 .  I t  i s  a t  about 1 , 850 fee t  e l eva t i on i n  the SW� sec . 28,  T .  37  S . ,  R .  9 W .  
A a-m i l e  jeep road to the r i g h t  a t  Berse th ' s  p l ace on the I l l i no i s  R i ver road , 1 1 . 8 m i l e s  from Se l m a ,  l eads to the 
deposi t .  

When the m i ne  was v i s i ted i n  1 954, a bu l l dozer cu t  40 feet deep was the exten t of work . The bank  had 
caved so tha t no chrom i te cou l d  be seen in p l ace ,  bu t N i cho l s  reported tha t a sma l l  body of mass i ve  ore w i t h  a 
near l y  vert i ca l d i p  had been found i n  the cu t . The ore i s  s im i l ar i n  appearan ce to tha t from the Crown and Shade 
m i nes , and i s  sheared , hydrotherma l l y  a l tered , and i n c l udes m i nor amoun ts of uvarov i te ,  ta l c ,  and chrome  ch lo­
r i te .  A samp l e  of mass ive chrom i te assayed on l y  28 . 05 percen t Cr20 3 and 9 . 38 perce n t  Fe . The  chrom i te occurs 
in a h i g h l y-frac tured ,  gray-green serpen t i n i zed du n i te abou t 200 feet eas t of a body of amph i bo l e  gne i ss . The 
con tac t  be tween the dun i  te and gne iss trends a bout N .  25° E .  N o  produc t ion has been recorded from th is  depos i t .  

Unnamed Occurren ces (8) ( 1 1 ) 

Occurrences N os .  8 and 1 1  ( unnamed) were v i s i ted i n  1 955 but no chrom i te was v i s i b l e  i n  p l ace . Sma l l  
i so la ted l enses of mass ive chrom i te found i n  the h i gh l y  sheared ond a l tered serpent i ne  appeared t o  be the on l y  
j us t i f i ca t ion for the excava t ions . 

B i g  Four M ine ( 1 3) 

The B i g  Four chrome m i n e  l i es on the r i dge  between the ma i n  and west forks of Rancher i e  Creek ,  a t  2 , 800 
feet  e l eva t ion in the E !  sec . 7, T .  38 S . ,  R .  9 W .  I t  is reached by the Mohawk m i n e  road and is a bout 2 m i l e s  
beyond and southeast o f  t he  Mohawk m i n e . The B i g  Four c l a im  was l oca ted by D r . D .  G .  Mack ie ,  G ran ts Pas s ,  
i n  A ug us t ,  1 95 1 . 

The work ings  cons i s ted of an open cu t  and a short tunne l  ( now caved , 1 954) on the r idge and a l ower ex­
p l orat ion tunn e l  about  l ,  000 feet  south of the ma i n  r idge work i ngs . No chrom i te was found i n  d i gg i ng  the l ow­
er  tunne l ,  but  a few chunks of mass ive  fl oa t  were sa i d  to have been found on the surface at the por ta l . Chrom i te 
was m ined from the r i dge work ings  by Ar t  Johns,  who repor ted l y  sh i pped 1 5  tons of 48 percen t Cr20 3, 1 1 . 7 
percen t Fe ore i n  1 952 . 

The short tunne l  on the r idge i s  very sha l l ow .  I t  heads S .  1 5° E .  then turns s l i gh t l y to the r i gh t . I t  was not 
en tered by the wr i ter . A sma l l  pi l e  of fa i r l y  massive chrom i te l eft ove r from sor ted ore rema i ned bes ide  the caved 
tunne l in a sha l l ow bu l ldozer  c u t .  A few chunks of ore wi th ve in s  of rod i n g i te cu t t i ng  through it were on the 
dump . 

A ccord i ng to Car l  Stevens,  sma l l  amoun ts of chrom i te were m i ned from other sma l l  bu l ldozer cu ts i n  the im­
med ia te area but  none had s i gn i fi can t  produc t ion . 

Mohawk C l a i m  ( 1 4) 

The Mohawk c l a i m  is pa rt of the Ca l umet m i ne group (A u ,  Cu ,  Cr) owned by J .  R .  E l de r ,  G ran ts Pass . The 
Mohawk chrome  m i ne  work i ngs are i n  the N E �SW 1 se c . 5, T .  38 S . ,  R .  9 W . ,  a t  1 ,  640 feet  e l eva t ion . The 
m i ne i s  reached via the Che tco Pass road for 1 . 2 m i l e s ,  then l eft (south) for 3/4 m i l e  on the m i ne road wh ich  
fords t he  west fork o f  Rancher ie  Creek . 

When v i s i ted by the wr i te r  in 1 952,  work i ngs cons i s ted of two open-cu t  benches and two east-trend i ng c ross­
cut tunne l s ,  one about 25 feet above the other . Chrom i te was seen in the fa ce of the l ower ed i t 70 fee t  from the 
por ta l . I t  cons i s ted of ten i n ches of h i g h l y  sheared mass i ve ore exposed on the south wa l l  and a trace on the 
nor th wa l l  l y i ng in a fau l t  zone str i k i ng  N .  1 0° E: .  and d i pp i ng  55° W .  A t  abou t 60 fee t from the por ta l , the 
upper tunne l  had a 20-foot l e ft-hand dr i f t  and a shor t  dr i f t  to the r i gh t  w i th a 40-foot w i n ze . No chrom i te was 
v i s i b l e  in the upper work i ngs . 

Car l Stevens l eased and opera ted the m i ne in 1 953 . I n  1 955 he repor ted tha t the l ower tunne l  had been ex­
tended to abou t 1 20 feet ,  a 1 5-foot dr if t  made to the r i gh t  on the chrom i te-bear i ng shear 70 fee t from the por ta l ,  
and a 1 2-foot shaft sunk i n  the r i gh t-hand d r i f t . Tota l produc t ion repor ted by S tevens was obout 1 80 tons aver­
ag ing  45 to 48 percen t  Cr20 3 w i th abou t 1 2  pe rcen t Fe , of wh i c h  30 tons was from the l ower tunne l  and 1 50 tons 
from the upper tunne I . 
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Cl eopa tra C l a i m  (not  shown o n  map} 

The C l eopa tra c l a i m  in the Ca l umet  group l i es on the poi n t  of the r i dge be l ow the road and around the h i l l  
northeast of the Mohawk m i n e  i n  the cen ter  of sec . 5 ,  T .  38 S . ,  R .  9 W .  Produc t i on came from a sma l l  c u t and 
cons i s ted of a bout 6 tons of c hrom i te w h i ch assa yed approx ima te l y  47 percent Cr20 3 and 13 percen t Fe . Pa r t  of 
the ore was f l oa t ,  bu t  l oose chunks were a l so found i n  h i g h l y  sheared serpen t ine (reported by Car l S tevens , 1 955} . 

D e p o s i t s i n  Z o n e  B 

Zone B ,  l y i ng three-quar ters of a m i l e  west of zone A ,  trends a pprox ima te l y  N .  1 0° E .  and  i nc l udes four 
prospec ts (p l . 2b} , none of wh i c h  have any  record of produc t i on . Two of these occ urrences , the Myr t l e  Creek 
and Mu le  Shoe were v i s i ted in 1 954 . The B i g  Buck and N i c ho l s  p l a ce occurrences were v i s i ted in Februa r y , 1 957 . 

B i g  Buck  C l a i m  ( 25) 

The B i g  Buck  c l a i m  was l oca ted in O c tobe r ,  1 954,  by Ernest  and  S teve McT immonds , G ran ts Pass . I t  l i es 
at 1 ,  900 fee t  e l eva t i on near the nor th  edge of the NW!  sec . 28, T .  37  S . ,  R .  9 W . ,  about 400 fee t  sou thwest 
of the topograph i c  knob wh i c h  is 1 ,  200 fee t east  of the sec t i on corner common to sees . 2 1 , 22 , 28,  and 29 .The 
c l a i m  extends i n to sec . 2 1 . Abou t 300 pounds of f l oa t  chrom i te were recovered from a sha l l ow d i s covery pi t .  

Most o f  the chrom i te i s  mass i ve ,  med i um to coarse-gra ined , and  con ta i ns some i n te rgranu l a r  ta l c  and ch rome 
c h l or i te . One  p iece  of banded-d i ssem i na ted c hrom i te in l i g h t-co l ored , a l tered dun i te was seen in the sma l l p i l e  
o f  ore when the c l a i m  was v i s i ted i n  1 95 7 .  A sam p l e  o f  t h e  mass i ve ore assayed 48 . 1 0 percen t  Cr20 3 a n d  1 2 . 60 
pe rce n t  Fe . 

The f l oa t  i n  the zone of soi l creep on the fa i r l y  gen t l e  wes t s l ope i s  proba b l y  on l y  a shor t  d i s tance from the 
source . 

N i cho l s  P l ace  (26) 

" 
A sma l l amoun t of f l oa t  chrom i te was found by C .  E .  N i cho l s  by h i s  house bes ide  the I l l i no i s  R i ver road 1 4 

m i le s  from Se lma ,  near the cen te r  of the SW! sec . 2 1 , T .  37 S . ,  R .  9 W .  The ore i s  m a i n l y  a banded -d i ssem­
ina ted var i e t y  w i th a few mass i ve  chunks . N i cho l s reported f i nd i ng  some chrom i te tha t appeared to be i n  p l a ce 
a t  a bu ll dozer cu t  i n  b l ocky pe r i do ti te j us t  nor th  of the house . There has been no prod uc t i on from th i s  occurren ce . 

Myr t l e  Cree k  Occurrence ( 27) 

A sma l l oc curren ce of c hrom i  te was found by J i m  G a l l aher on h i s  Myr t l e  Creek p l a cer  c l a i m . The occur­
rence i s  about 200 fee t sou th of F i ve  F i nger  G u l c h  a t  1 , 200 fee t  ( a l t ime ter) e l eva t i on i n  sec . 2 1 ,  T . 37 S . ,  R .  
9 W .  Banded-d i ssem i na ted to fa i r l y  mass ive  chrom i te i n  a l tered d un i te i s  exposed i n  the sha l l ow hand-dug cu t .  
The exposed rock appeared to be i n  the zone of creep . A samp l e  of p i cked h i g h  grade ore from fa i r l y  mass i ve 
chrom i te bands as much  as 2� i nches th i ck assayed 4 1 . 1 3 pe rcen t Cr20 3 and 1 1 . 60 percen t Fe . 

Mu l e  Shoe C l a i m  (28) 

The M u l e  Shoe c l a i m , owned by R .  M .  Fo l k ,  Coqui l l e ,  I ies about 200 feet nor th of F i ve F i nger G u l ch ,  a t  
1 , 1 00 fee t  (a l t ime ter) e l e va t i on ,  i n  sec . 2 1 ,  T .  37  S . , R .  9 W .  When v i s i ted i n  1 954, some d i ssem ina ted chro­
m i te was exposed i n  a sma l l  cut in a narrow, h i g h l y  serpen t i n i zed , contorted hor i zon trend ing  north i n  b l ocky , 
par t l y  serpen t i n i zed d un i te . The occ urrence was not  sam p l ed . Produc t ion has been from f l oa t  i n  the  western por­
t ion of the c l a i m ,  wh i ch i s  i n  zone C .  

D e p o s i t s i n  Z o n e  C 

Zone C ,  extend i ng for a bout 5 m i le s  i n  a nor theas ter l y  d i r ec t ion wes t  of zones A and B ,  i n c l udes 1 4  chro­
m i te occurren ces ( see p l a te 2b) . One of them , the Oregon Chrome m i ne ,  was the l a rges t  chrom i te producer i n  
sou thwes tern Oregon . The Deep G orge m i n e  was another importan t  producer i n  t h i s  zone . 
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Twin Cedars C l a ims  ( 1 5) 

C HR OM I T E  I N  SO U T HW E S T ER N  O R E G O N  

T h e  Twin Cedars c l a ims , owned b y  Mrs . B .  A .  McCa l eb ,  ore i n  the SW� sec . 6 ,  T .  3 8  S . ,  R .  9 W . ,  a t  
2 , 450 ( o l  t ime ter) fee t  e l eva t ion . T h e  c l a im s  compri se a l ower a n d  on upper depos i t .  

Lower Twi n Cedars depos i t : The l ower Twin Cedars depos i t  is a t  the .end of a shor t ( 200 fee t) rood l ead ing 
nor th  from the Chetco Pass rood at a poi n t  3 . 6  m i l es west of the I l l i noi s R i ver rood . When v i s i ted in June ,  1 956, 
a Ioyer or l ense of chrom i te about 5 feet th i ck was exposed in the por t l y  caved west face of a 30- by 1 2- by 8-
foot cu t  and in sma l l prospect  p i ts to the north . The exposures were poor bu t i nd i ca ted a nor th-str i k i ng  ore zone . 
The d i p  cou l d  not be determ i ned . A bout 20 tons of fa i r l y  mass ive ,  h i gh l y  sheared chrom i te con ta i n i ng i n ter­
granu l a r  ta l c  and chrome c h l or i te and -CI I so consp i cuous .br igh t-green crysta l l i n e uvarov i t e ,  was  pi l ed on the dump . 

Ana l yses of the ore and pan ned con cen tra tes i nd i ca ted a re l a t i ve l y  l ow Cr203 conten t .  A samp l e  taken 
from the dump assayed 25 . 8  percen t Cr20 3 and 1 . 82 chrome- i ron rat io ,  and the panned concen tra tes from th is  
samp l e  reported l y  assayed 40 . 3  percen t Cr203 and 2.  19 chrome- i ron rat io  ( J . W .  Press l er , persona l commun i­
ca t ion) . A samp l e  of the fa i r l y  mass ive ore assayed at  the depa r tmen t l aboratory con ta i ned 24 . 70 percen t Cr203 , 
9 . 1 0  percent  Fe , and 1 2 . 20 percent S i0 2 . Es t imated con ten t of the pur i f i ed chrom i te ( s i l i ca tes removed) by 
ma themat i ca l  ca l cu l a t i ons wou l d  be approx imate l y  39 . 4  percent  Cr :;;:0 3 , 1 8 . 7  percent  FeO + Fe 20 3 and 4 1 . 9  
percen t A I 20 3 + MgO . As  i n  mos t  l ow-chrom i um chrom i tes (see tab l e  4) the percen tage of a l um i na exceeds that 
of magnes i a . 

Upper Twin Cedars depos i t: The upper Tw i n  Cedars depos i t  l i es about 200 yards N .  60° W .  from the l ower 
depos i t  a t  2 , 650 (a l t imeter) fee t e l eva t ion . It is reached by a �-m i l e  m i ne road north from the j unc t ion of Chet­
co Pass road and the Young ' s  m ine - Chrome K i ng m i ne road . The 3-way j unc t ion is  3 . 8  m i l e s  southwest from 
the I l l i no i s  R iver road . 

Two cuts are s i tua ted at the end of the rood a t  the upper Twin Cedars depos i t . The north cut  (now caved) i s  
4 fee t deep, 1 0  fee t  w ide , and  1 2  fee t  l ong . N o  chrom i te was seen i n  p l ace ,  bu t some f ine-gra ined d i ssem in­
a ted chrom i te was  p i l ed nea rby. The other cu t  l i es 60 fee t  to the south . I t  or i g i na l l y  measured about 30 fee t  
l ong ,  4 fee t w i de ,  and 6 fee t deep ,  bu t  has been b i sec ted by the road . D i ssem inated chrom i te exposed i n  the 
bank of the road where it passes through the cut i nd i ca tes a narrow ore zone s tr i k i ng  N .  20° E . ,  and d i pp ing  50° 
SW . The th i ckness of the zone i s  not  known but appears to be abou t 2 fee t .  

The ore a t  the upper Twi n Cedars depos i t  i s  a crude l y  banded , f ine-gra i ned chrom i te d i ssem i na ted i n  dun i te . 
I t  con ta in s  about 25 percent Cr20 3 and the panned concentra tes are repor ted by J .  W .  Press l e r  to assay 4 1 . 94 
percent Cr203 and 23 . 32 percent  Fe , or 1 . 23 chrome- i ron rat i o .  When the deposi t was v i s i ted by the wr i ter in 
September , 1 958,  approx ima te l y  3 ton s  of l ow-grade ore were p i l ed near the cu ts . 

O l d  Cosey C l a i m  ( 1 6) 

The O l d  Casey c l a im  is on the nose of a sma l l r idge southeast of the ma i n  r idge in the N E� sec . 6 ,  T .  38 S . ,  
R .  9 W .  a t  abou t 2 , 500 fee t e l eva t ion . I t  i s  a shor t d i stance east of the ch ief nor th- trend i ng fau l t  shown on the 
map (p la te 2a and 2b) . The oc currence is reached by tra i I and i s  on the r i dge  between Do i  l ey and Rancher ie 
creeks abou t ha lf  a m i l e  east of the road to the Chrome K i ng m ine . 

The ma i n  work i ngs cons i s t  of two sma l l p i ts and a sha l l ow 30° i nc l i ned tunne l  (part l y  caved) trend i ng  N .  
40° E .  A th i rd very sma l l  cu t  i s  s i tua ted 1 50 yards down the tra i l east of the ma i n  workings . The i n c l i ned tun­
ne l  apparen t l y  fol l ows the dip or rake of banded-d issem inated chrom i te i n  serpen t i n i zed dun i te . Some of the 
chrom i te bands seen in chunks of ore on the dump are as much as 4 i nches th i ck . The more mass ive chrom i te is 
coarse-gra ined and con ta in s  an  i n tergranular  m i x ture of ta l c  and chrome ch l or i te . A narrow thread of br ight  
green uvarov i te was seen in a spec i men of mass ive ore found on the dum p . No record of  the product ion from th i s  
property was  obta i ned , bu t  a sma l l amoun t of the  ore  may hove been carr i ed out by pack an ima l s  dur ing  Wor l d  
War I .  

A bout 300 pounds of mass ive chrom i te was p i l ed bes ide  the sma l l  cu t  east of the ma in  worki ngs . The max i ­
m um th ickness o f  t h e  chromi te chunks from t h i s  s i te was about 7 i nches . T h e  chrom i te appears t o  b e  f l oa t  o r  a 
d isp laced segment  of a l a rger tabu lar  body of ore , more of wh ich  shou l d  be l ooked for nearby . The ore was not 
assayed but  appears to be high g rade . 
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Young's Mine (Dailey Dozen Claims} ( 1 7) 

The Dailey Dozen group of 1 1  claims was located in 1952 by T .  E .  Young and G l enn C .  Young of Kerby, 
Oregon . The claims ore in the NW;} sec. 6, T .  38 S . ,  R .  9 W . ;  in the SW;l- sec. 3 1 ,  T .  37 S . ,  R .  9 W . ;  and 
in the SE;}N E! sec. 1 ,  T .  38 S . ,  R .  10 W .  The area is reached via the Chetco Pass rood for 3. 8 miles and about 
1 m i l e  on the mine rood I? the right {north) . Short spur roods both above ond below the main rood lead to the 
various workings. The claims were examined by the writer in September, 1958, with Glenn C .  Young, Kerby, 
acting as guide and informant. 

Development consists of several open cuts si tuated on both sides of the northeast-trending ridge between 
Dailey and Roncherie creeks. The principal workings ore on the northwest side of the ridge both above and be­
low the Chrome King mine rood. The bulk of production is from two Iorge cuts. One is on No. 4 claim in a 
landslide area about 1 , 000 feet below (north of) the rood, in the S!SW;} sec. 3 1 ,  T .  37 S . ,  R .  9 W . ;  and the 
other is on No. 7 claim about half a mile S .  30° W .  from rhe lower workings at 3, 200 feet (altimeter) elevation 
near the I ine between sees. I and 6, T .  38 S . ,  R s .  9 and 10 W .  

Figure 16.  Open cut at Young's Dailey Dozen 
No. 7 claim, Central I l l inois River area. 

The reported total production from Young's Dailey 
Dozen group claims is about 800 tons of disseminated ore, 
oi l  of which was concentrated at various m i l l s .  Most of 
the ore was produced in 1954 when the mine was under 
lease to J .  R .  Holman, Pasadena, California. About 300 
tons were reportedly mined from the slide area on No. 4 
claim and 400 tons from the Iorge cut on No. 7 claim (fig. 
16) . Conce:-�trotes produced during 1954 at the Wonder 
Mine m i l l  in Curry County, sec. 11, T .  38 S . ,  R .  l O W . ,  
reportedly assayed 47 to 49 percent Cr203 and about 1 7  
percent Fe. The high-iron content concentrates were mixed 
with higher-grade concentrates from Coalinga, Californ i a .  
A concentrate mode o t  McCaleb's m i l l ,  olso i n  sec. 1 1 ,  T .  
38 S . ,  R .  1 0  W . ,  reportedly os�oyed 5 2  percent Cr203 
with o 2 . 1  chrome-iron ratio. 

Chromi te occurrences on the Doi ley Dozen group 
claims on the southeast side of the ridge differ from those 
on the northwest side. On the southeast side small lenses 

of fairly massive, medium- to coarse-grained chromite ore intimately mixed with o gangue of tole, serpentine, 
and minor chrome chlorite and uvorovite.  The ore is similar in appearance to the nearby Saddle Chrome ( 1 8 )  
and i s  possibly port of the some zone. The country rock i s  a weathered, blocky dunite largely al tered to serpen­
tine and tole. Much of the chromite prospected occurs as f l oa t .  

The ore on the northwest side of the ridge is o bonded, disseminated chromite in blocky, portly serpen tini zed 
dunite. It occurs in two paral lel  zones striking approximately N .  30° E. and dipping steep l y .  The zones vary 
from 2 to 1 2  feet i n  width, and where measured ore about 30 feet aport . The chromi te content of the zones varies 
from 5 percent to about 60 percent in the r icher bonds . Londsliding and numerous offsets along transverse faults 
hove resulted in o scattering of the occurrences. The disseminated ore occurs both in place and as float over a 
distance of about 3/4 mile, extending from the knoll (3, 530 feet el evation} in the east edge of sec. 1 ,  T .  38 S . ,  
R .  10 W . ,  to the slide area in the SE! sec . 3 1 ,  T .  37 S . ,  R .  9 W .  

Workings in the slide area on No . 4 claim consist of on excavation 120 feet by 150 feet across. Consider­
able crushed to Icky serpentine and soil ore mi xed with blocky dunite in the sl ide. The main zone of disseminated 
chrom i te is 8 to 10 feet wide and is exposed to o depth of 12 feet in the face of the cut. The other zone is about 
6 feet wide and l i es 30 feet west of the larger zone . A t  this point the zones trend about No. 40° E .  

The two zones of disseminated chromi te ore exposed in the left branch of the rood leading down to the slide 
workings and also cross the main rood at o point about 200 yards to the southwest. 

The largest exposure of disseminated chromite is in the main open cut on No. 7 claim. The cut is about 75 
feet wide and has o face 60 feet high exposing bonded-disseminated chromite at various places. The largest body 
of disseminated ore, exposed near the center of the face, meosures

.
opproximotely 1 2  feet thick and 30 feet long. 

Bonding is not distinct but the body appears to strike roughly north and dip gently east. Estimated chromite con­
tent of the larger body is between 20 and 50 percen t .  
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Sadd l e  Ch rome C l a i m  ( 1 8) 

The Sadd l e  Chrome c l a i m ,  owned by Mrs . R .  E .  McCa l eb ,  i s  i n  the sadd l e  a t  2, 980 fee t e l eva t i on on t he 
r i dge be tween Do i  l e y  and Roncher i e  creeks i n  the NW± sec . 6 ,  T .  38 5 . ,  R .  9 W .  I t  i s  reached v i a  the Chetco 
Pass rood for 3 . 8  m i l es ,  to the nor th on Chrome  K i ng m i n e  rood 0 . 8  m i l e ,  and  thence 0 . 2  m i l e  on o rood to the 
r i g h t  down to the sadd l e . 

The depos i t was worked d ur i ng 1 956- 1 957 by Wende l l W .  Lyon s ,  G ran ts Pass , who reported m i n i ng  a bou t  
240 tons of m i l l  ore (32 percen t  Cr20 3) wh ich  was  concen tra ted to near l y  1 00 tons a ssay i ng  a bou t 49  percen t 
Cr 20 3 and  1 5  percen t Fe . 

Work i ngs cons i s t  of severa l sma l l  c u ts and  shor t  d r i fts on both s i des of the sadd l e  a l ong  the nor th - trend ing  
ore  zone for about  1 50 fee t .  The l a rgest c u t  on  the sou th  s i de of  the sadd l e  i s  approx ima te l y  1 00 feet l ong ,  30 
fee t w i de ,  and 1 2  fee t deep . The upper l eve l  of the two shor t  d r i fts in the south c u t  is caved . The l ower,  20-
foot d r i f t is por t l y  caved . I t  l i es about  40 fee t be l ow the l eve l of the sadd l e . 

The zon e ad jacen t to the ore i s  sheared and h i g h l y  a l tered to to l e .  The s tr i ke of the ore body var i es from 
north to N .  20° E .  and the d i p  from 35° E .  to ver t i ca l . The ore m i ned reported l y  occurred i n  seven or e ig h t  
sma l l  l e ns-shaped t o  angu l a r  mosse s ,  the  l a rges t o f  wh i c h  wa s  d iamond-shaped and measured about  4!  by 4!  by  
1 2  fee t . The chrom i te i s  gray ,  med i um-gra i ne d ,  fa i r l y  mass i ve ,  a nd  som ewha t fr i a b l e  d ue to i n tergronu l o r  to l e  
and  m i nor c hrome c h l or i te . A f l oa t  samp l e assayed 30 . 06 percen t Cr20 3 and 9 . 83 percen t Fe . 

Mi l l ers Dream Prospec t  ( 1 9) 

The Mi l l ers Dream prospec t  i s  i n  the SW± sec . 32 , T .  37 5 . ,  R .  9 W . ,  l ess than o m i l e  sou thwest of the  Deep 
G orge m i ne ( 20) . A j eep rood extends north 0 . 7  m i l e  to  the prospec t  from Horse F l a t ,  wh i ch  is  on the Chetco 
Pass  rood one m i l e  wes t of the I l l i no i s  R i ver . 

A pprox ima t e l y  2 tons of ore con ta i n i ng about 30 percen t d i ssem i na ted chrom i te was p i l ed near o 4- by 4- by 
1 2-foot l oca t i on trench  when v i s i ted in December,  1 954 . A 1 - by 3-foot area of sparse l y  d i ssem i na ted , f i ne­
gra i ned chrom i te was exposed i n  the l ower por t  of the face of the c u t . Some bu l l dozer excava t i on hod been mode 
a bove and be l ow the l oca t i on tren c h ,  a pparen t l y  w i thout f i nd i ng add i t i ona l  ch rom i te . The ore occ urs in  o po le­
green d un i te . To l e  has formed a l ong sma l l  frac tures and  shears i n  the d un i te and seems to be con cen tra ted m ore 
heav i l y  around the c hrom i te .  

Abou t 1 00 yards uph i l l  and northwes t of the d i scovery c u t ,  s im i la r  d i ssem i na ted chrom i te occ urs as  f loot j us t  
under the crest  o f  the r i dge . N o  ore cou l d  b e  seen i n  p lace  i n  a sma l l  hand-dug c u t . 

Deep G orge M i ne ( 20) 

The Deep G orge m i n e ,  owned by J .  N .  G r i ssom , Mock  G r i ssom , and J .  E .  I nmon , l i es on the eas t bon k  of 
the I l l i n o i s  R i ver oppos i te the mouth  of Do i  l e y  Creek i n  the N !N E± sec . 32,  T .  37 S . ,  R .  9 W .  The m i ne was 
on ac t i ve  producer  du r i ng  Wor l d  War I .  Ear l y  produc t ion i s  descr i bed as fol l ows by A l l en  and Treoshe r ,  who 
v i s i ted the m i ne i n  1 942 (0reg . D ep t .  G eo l . & Mi n . I nd . ,  1 952) : " l t i s reported tho t the Ca l i forn io Chrome 
Company  form er l y  opera ted the property and prod uced $ 1 4 , 000 worth of c hrom i te from i t  a nd some p i ts a cross the 
r iver . The l ower ed i t , now caved , i s  sa i d  to hove prod u ced ore va l ued at $62 o ton , wh i c h  returned $ 1 , 400 . 
O wnersh i p  of the c la im c hanged hands severa l t imes  and  i n  1 94 1 , the owners sh i pped 1 8  tons; to June ,  1 942, 28 
tons were sh i pped . The ore averaged 46 percen t Cr20 3 . . . .  " 

D ur i ng Wor l d  War I I ,  800 tons were reported l y  produced . From 1 95 1  to 1 958 , du r i ng  the gove�nmen t s tock­
p i l i ng program , pr oduc t i on was 954 tons . The approx ima te tota l  produc t i on to 1 958 i s  e s t imated at 2 , 000 tons . 

The work ings ,  as shown on p l a te 5 ,  cons i s t  of o Iorge ( 250 x 400 feet) excavat i on i n  the s teep h i l l s i d e ,  i n  
wh i ch there ore 6 tunne l s . T h e  ma i n  tunne l  ( 1 ,  1 33 l eve l )  h a s  m ore than 250 fee t o f  work i ngs . Some o f  the od i ts 
a re now caved or covered by s l i de  debr i s .  The tunne l  shown near the nor th  edge of the mop or eo was d ug on an 
i n c l i n e  of a bou t  6° near the por ta l wh i c h  i ncreased to a bou t 33° near the face as  i t  fol l owed the i n creas i ng  d i p  
o f  the chrom i te zone . A l ens o f  chrom i te m i ned from t h e  i n c l i ned tun ne l hod o reported max imum t h i c kness o f  4 
fee t  a t  th i s  poi n t . Pr i or to cav i n g ,  the tunne l was '  near l y  50 fee t i n  l eng th . A caved tur. n e l  a bout  1 30 feet south 
of the above descr i bed one reporte-d l y  wen t down o shor t  d i s tance on o s teep i nc l i ne then d r i fted nor th on the 
chrom i te . Chrom i te was m i ned from open cu ts at severa l p l aces between the two tunne l s . A tunne l at the 1 ,  045 
l eve l runs east  for about 1 00 fee t; no i n forma t i on on ore m i ned from th i s  tunne l  was obta i ned . I t  was l a ter opened 
and o dr i f t  to the nor th come in under o l ower c hrom i te s t r i nger mapped in the open cu t  at  a bou t  1 ,  1 00 feet e le­
va t i on 1 00 fee t  nor thwest of the mo i n . ( 1 ,  1 33) porta l . O ther l a ter deve l opmen t ,  no t  shown on the mop ,  i n c l udes 
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a shaft sunk a t  th i s  poi n t  a n d  a shor t od i t head ing northeast i n to the h i l l . 
The coun try rock a t  the Deep G orge m i ne i s  a b l ocky serpen t i ne  a l tered from o n  o l i v i ne-r i ch  per idot i te . I n  

th i n  sec t i on the rock revea l s  a mesh of serpen t i ne  be tween  and i n  the frac tures of remnant  ol i v i ne crysta l s . Oc­
cas iona l a l tered ens ta t i te crysta l s  and  i rreg u lar  gra i n s  o f  magnet i te ore presen t .  Sma l l  amphi bol i te d i kes and one 
coa rse-gra i ned hornb l end i te d i ke (at the eas t  edge of the map area) were noted . The nor th- trend ing  fau l t  near 
the top of the open cut has cons iderab l e  d i sp la cemen t ,  j udg ing  from the width of the shear zone . East of th i s  
fau l t  t he  serpen t i ne  ( f l oa t) i s  l a rge l y  a l tered to  ta l c  and  ha s  a sch i s tose s t ruc ture . 

The chrom i te i s  coarse-gra i nt!d , l us trous ,  and h i g h l y  frac tured . The frac tures have coa t i ngs of chrome ch l o­
r i te ,  ta l c ,  and ca l c i te . l n tergranu lo r  an t i gor i te and c h l or i te are common . Ana l yses of the ore averaged 46 per­
cen t Cr20 3 w i th a chrome- i ron ra t i o  s l i gh t l y  above 2 .  The ore zone cons i s ts of an upper (ma i n) layer and a 
para l l e l  s t r inger  about 200 fee t  to the west . 

I n  the upper chrom i te l ayer ,  the s tr i ke var i es from N .  25° E .  to N .  43° E .  and the d i p  var i es from 33° to 
40° SE . Th i s  curva ture of the ore body may have been caused by movemen t ,  i n  par t  grav i ty s l i ppage ,  a l ong nu­
merous sma l l  shears , as we l l  as by fol d i ng  and fau l t i ng . Max imum th i ckness of chrom i te m i ned from the upper 
I oyer was abou t 4 fee t ,  but  probab l y  averaged l ess than 2 fee t . Th i n  l enses of chrom i te i n  the uppe r  l ayer are 
exposed at severa l p l aces a l ong the wa l l s  and back of the ma i n tunne l . When v i s i ted in 1 954, the i n c l i ned ra ise 
to the nor th from the main tunne l had an exce l l en t  exposure of a chrom i te layer 1 to 2 . 5  fee t  th i ck throughout i ts 
l eng th . 

The l ower chrom i te body oc curs i n  a 2-foot w ide sheared zone in the open cu t  ( 1 ,  1 00-foot l eve l )  where i t  
s tr i kes N .  30° E .  and i s  nea r l y  ve r t i ca l . Th i s  l ower chrom i te-bear i ng  zone i s  poss i b l y  a n  extens i on of the chro­
m i te layer m i n ed at the Mock ingb i rd m i n e  1 , 000 fee t  to the north . 

G ood Fr iday  M i ne ( 2 1 )  

The G ood Fr iday m i ne l ie s  on the nor th s ide o f  Da i ley  Creek ,  d i re c t l y  across the I l l i no i s  R i ver from the Deep 
Gorge m i n e ,  i n  the NH sec . 32,  T .  37 S . ,  R .  9 W .  In 1 940 , the Ca l i forn ia  Chrome Co . produced some ch ro­
m i te from p i ts and carted the ore across the r i ver on a cab l e  br idge . The o l d  cab l es were s t i l l  in p lace when 
v i s i ted in 1 955 . 

Accord ing  to not i ce on the G ood Fr iday c la im , i t  was re l oca ted by Char le s  R .  Baker and Orv i l l e  Moore i n  
1 95 1 ,  and b y  C .  E .  N i chol s i n  1 954 . 

Cons iderabl e banded-d i ssem ina ted chrom i te i n  a po l e -green dun i te i s  scat tered over a s teep ta l us s l i de area 
a l ong w i th a somewha t s im i l ar-appea r i ng banded hornb l ende gne i ss . The chrom i te-bear i ng rock assays 23 . 3  per­
cen t Cr203, wi th 1 3 . 6  percen t Fe . A panned concen tra te assayed 47 . 96 percen t Cr203, 1 2 . 75 percen t  Fe and 
6 . 23 percen t  S i02 . M i l l  tes ts us i ng  g rav i ty me thods reported l y  have e i ther poor recovery or l ow-grade concen­
trates due to the fresh o l i v i ne  gangue wh i ch  has a re l a t i ve l y  high spe c i f i c g rav i ty .  

The depos i t  poss i b l y  ove r l i es an amph i bo l e  gne i ss i n c l us i on wh i c h  s t r i kes N .  20° E .  and d i ps about 40° E .  
The ore cou l d  not be seen i n  p lace . Some p ieces  of the f l oa t  chrom i te are fa i r l y  mass ive and of suff i c i en t l y  h i gh 
grade ,  i f  cobbed , to be sh i pped as l ump ore . 

D i rec t l y  acros s  the mouth of Da i l ey Creek , where the tra i l  rounds a bare poi n t  of tan-weather i ng  dun i te a t  
abou t 1 , 1 00 fee t e l eva t ion ,  a sma l l amoun t o f  banded-d i ssem i na ted chrom i te can b e  seen i n  p lace . T h e  ore has 
an apparent  nor th s tr i ke and d i ps a bou t 30° to the eas t .  

Mock ingb i rd M i ne ( 22) 

The Mock ingb i rd m i n e ,  owned by A r thur  R .  S tr i ck l and , G rants Pas s ,  l i es about 1 , 000 feet down s tream from 
the Deep G orge m i ne on the east s i de  of the I l l ino i s  R i ver , in the S E!  sec . 29 , T .  37 S . ,  R .  9 W .  A road to the 
l eft from the I l l i no i s  R i ver rood , 1 3  m i l es west of Selma and to the l e ft aga i n  a t  Foster ' s  chrom i te m i l l ,  l eads to 
the m i ne . I t  i s  0 . 6  m i l e  from the m i ne  to the ma in  road . 

S i nce  i ts d i scovery i n  June ,  1 95 1 , the m i ne has produced about 1 00 tons of chrom i te averag i ng  a l i t t l e  be t­
ter than 46 percen t Cr20 3 w i th a 2 . 6  to 1 chrome- i ron ra t io . 

The work ings  con s i s t  of a cu t  ben ch 20 to 60 fee t  w ide and about  200 fee t  l ong ,  l y i ng  approx imate l y  80 fee t 
above the r i ve r ,  and two tunne l s  abou t 80 fee t aport near the south end of the cu t . The northern tunne l i s  a l eve l  
dr i f t  approx imate l y  30 fee t  i n to the h i l l s ide . The other  tunne l goes down about 50 feet  on a 45° i nc l i ne and has  
nea r l y  50 fee t of d r i f t  to the south an the ma in  chrom i te l ayer . The h i l l s i de  i s  s teep and there i s  ev idence of sur­
face creep . 
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The coun try rock i s  a b l ocky serpen t i ne ,  or i g i na l l y  a med i um-gra i ned per idot i te ,  wh i ch  has o brown wea ther­
ed surface and i s  dark gray to black on a fres h l y  broken surface . The chrom i te i s  mass i ve ,  l us trous , h i gh l y  frac­
tured and ecorse-gra i ned . Secondary m i ne ra l s  assoc ia ted wi th the chrom i te i nc l ude ta l c ,  c h l or i te ( ? ) ,  and m i nor 
amoun ts of chrome ch lor i te and ca l c i te a l ong wi th the usua l s·� rpen t ine  m i nera l s . The ore occurs in narrow , some­
wha t tabu l a r ,  bu t offse t ,  bands tha t t rend about N .  1 5° E .  ond d ip 45° E .  

L i ke the Deep G orge m i ne ,  there are two para l l e l  l ayers of chrom i te about 200 fee t  apor t . Sma l l  segments 
of the l ower zone were exposed in severa l  p l aces over a tota l d i s tance of about 500 fee t .  The upper zone is ap­
pa ren t l y  sma l l e r  and conta i ns some d i ssem ina ted ore . I t  was traced by f l oa t  and outcrops around the h i l l s ide for 
abou t 70 fee t  (persona l commun i ca t ion ,  A r t  St r i ck l and) . The max imum th i ckness of the ma in  ( l ower) ch rom i te 
l ayer where m i ned was 3 fee t .  I t  character i s t i ca l l y  p i nches ond swe l l s  and has been offse t by sma l l transverse 
fau l ts .  Some d i ssem inated chrom i te in a l i gh t-green dun i te i s  found in p l aces a l ong the l ower s ide  of the west­
ern or l ower chrom i te I oyer ,  where it more or l ess b l ends i n to the rock . The upper edge (hang i ng  wa l l ) of the 
ore zone has a sheared contact  in most p l aces . The upper and l ower chrom i te occurrences ore rough l y  a l i gned 
w i th  the ore zones at the Deep G orge m ine . 

Lucky Pot C l a im  ( 23) 

The Lucky Po t c l a i m ,  owned by C .  M . Zachary and Car l  Stevens , G rants Pass , l i es on the west s ide  of the 
I l l i no i s  R i ver on the poi n t  a t  the r i ver bend i n  the E �  sec . 29 , T .  37 S . ,  R .  9 W .  In 1 953 ,  1 2  tons of m i l l i ng ore 
were hau l ed to Fos te r ' s  m i l l  and 3 tons of l ump ore were sh i pped . Accord ing to S tevens , exposures in bu l l dozer 
excava t ions i nd i ca ted tha t the ore and other surface rock hod probably s l id  a shor t d i stance . The chrom i te i s  
ma i n l y  a d i ssem i na ted and sch l i eren-bonded var i e ty . I ts geol og i c  sett i ng i s  very s i m i l a r to tha t a t  the G ood Fr i ­
day  m i ne . A hornb l ende gne i ss under l i es t he  ohrom i te-beor i ng  dun i te a shor t  d i s tance west  o f  t he  deposi t .  

B l ock  O tter C l a im  ( 24) 

The B l ock  O tter c l a i m ,  l oca ted by Ernest  R .  Mcl immonds, is near the southeast corner sec . 20, T .  37 S . ,  
R .  9 W . ,  a t  about 1 , 1 00 fee t e l eva t i on . I t  i s  reached by near l y  ha l f  a m i l e  of m i n e  rood l ead ing  to the west 
from the I l l i noi s R i ver rood a t  a po i n t  1 3 . 3  m i l e s  west of Se l ma . The c l a i m  was purchased by C .  W .  D ean i n  1 956 . 

There ore two separate occurrences of chrom i te on th i s  c l a i m . The f i r s t  was d i scovered in 1 953 in a serpen­
t i ne s l ide  and was traced up to a poi n t  where a tunne l  was started i n  a sheared zone . Shor t l y  afterward the tun­
nel caved as the resu l t  of movemen t of the s l ide . An overage of assays of c l ean ore washed out of the s l ide debr i s  
a t  th i s  l ocati on i s  52 . 0  percen t  Cr203 a n d  1 1 . 3 percen t Fe . T h e  chram i te i s  coarse gra i ned a n d  i s  h i g h l y  sheared 
and fractured . Second-Jry  m i nera l s  assoc ia ted w i th the mass i ve chrom i te are ta l c ,  an t igor i te ,  chrome ch l or i te ,  
and a br i gh t-green p l eochroi c ac t i no l i te .  The ore oc curs a s  sma l l  l ens-shaped pods wh ich  hove apparen t l y been 
drawn i n to an east- trend i ng sheared zone of dark, b l u i sh-gray serpen t i ne abou t 1 00 fee t  w ide . The shear zone 
l i es between a coarse-gra i ned hornb l ende d i or i te d ike  on the north and a f ine-gra i ned , dark-col ored amph i bo le  
on  t he  south . 

The second occurrence l i es abou t 1 50 yards north of the s l ide . I t  cons i s ts of a taper i ng  I oyer of l ower-grade 
ore not over 2 fee t th i ck occur r ing in p lace  i n  a s l i g h t l y  con tor ted , hard , dark-gray  serpen t ine  w i th occas iona l 
crysta l s  of bost i te after ensta t i te . The chrom i te l ayer s tr i kes  N .  30° E .  and d i ps 45° S E . Sma l l  c u ts and a sha l ­
l ow,  i nc l i ned shaft have exposed the I oyer i n  severa l p l a ces over a poss i b l e  tota l d i s tance o f  about 1 50 fee t . 
Ana l yses show tha t th i s  chrom i te l ayer , wh i ch  has cons iderab l e  i n terst i t ia l ta l c ,  con ta in s  37 percent  Cr20 3 , 1 2  
percen t Fe , and near l y  9 percen t  S i02 . 

A l though mos t  of the chrom i te from th i s  nor thern occurrence con ta i ns 1 0  percen t or more ta l c ,  together w i th 
a sma l l  percen tage of chrome ch l or i te ,  chrom i te near the bose of the Ioyer  is more mass ive and con ta i ns l ess to l e .  
Some of the f loat ,  apparent l y  from th i s  zone ,  assayed 44 . 9  percen t Cr203 and 1 4 . 3  percent  Fe . 

Ore sh i pped from the B l ack  O tter c l a i m  i n  1 954 amoun ted to 6 tons ,  most of wh ich  come from the s l ide area 
i n  the shear zone to the south . 

G ranod ior i te exposed i n  the r i ver  under l i e s  the serpen t ine a shor t d i s tance be l ow the northern end of the 
Block O tter depos i t  (see f ig . 1 7) .  The granodior i te forms steep c l i ffs , and debr i s  from the serpen t ine  covers the 
contact to some exten t on both s ides of the r iver . A northeast trend i ng granodi or i te d i ke 10 to 20 fee t w ide ond 
about 15 fee t high crops out ju s t  a bove the depos i t .  
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F igure  1 7 . Profi l e  across I l l i no i s  R i ver a t  B lack  O tter c l a im . V iew is north showing granod ior i te under  
serpent ine be l ow ore  body and a granodior i te d ike above . 

J im  Bus M i ne (29) 

The Jim Bus (prev i ous l y  known os I l l i no i s  Chrome m i ne) is owned by James G .  G a l l a he r ,  G ran ts Pass . I t  
l i es on the west bon k  of the I l l i no i s  R i ver i n  the NWa sec . 2 1 , T .  37 S . ,  R .  9 W . F rom o po i n t  on the I l l i no i s  
R iver  rood,  1 6  m i l es from Se l ma , o rood l eads for ha l f  o m i l e  down to  t he  r i ver d i r ec t l y  a cross from t he  m i ne . A 
temporary l ow-wa ter br i dge across to the m i ne was pu t i n  by W i l l i am Rober tson ond a ssoc i a te s ,  G ran ts Pa s s ,  l e s ­
s ee s ,  i n  1 953 . A cab l e  cross ing  wa s  p l a ced on  o prom i nen t  d i ke near l y  200 fee t no r t h  o f  the br idge s i te .  

Dur i ng Wor l d  War I the m i n e  was worked by Ed Cox ,  who repor ted l y  removed severa l hundred tons of ore . 
G ene Brown , O ' Br i en , worked the property for o shor t t ime- i n  1 938 ( ? ) and m i ned 1 0  or 1 5  tons wh i ch was s t i l l  
a t  the m i n e  when i t  was re l oca ted by J .  H .  McC l ung i n  1 94 1 . McC l ung , G rant s  Pass , and  Max E .  K ruger , Por t­
l and , l eased the proper ty  to Sherman Sm i th ,  G rant s  Pas s ,  who bu i l t  the rood to the r i ver  and put  in the br i dge . 
They m i ned a bout  80 tons ;,f ore .  

Jock Leonard and Joe I nmo n ,  G ran ts Pa s s ,  l eased the m i ne i n  1 95 1  from G a l l a her and R usse l l . T.hey repor t­
ed l y  s h i pped about 1 00 tons of ore . 

An exp l ora tory d r i l l i ng program by W i l l iam Rober tson and assoc i a tes i n  1 953 fo i l ed to d i s c l ose ony chrom i te 
a t  depth and the i r  on l y  produc t i on was 5 tons from o l en s  near the su rface . A n  es t ima te of the tota l produc t i on 
i s  between 300 and 500 tons . 

The surface work i ngs i n c l ude two open c u ts i n  the s teep eas t - fa c i ng h i l l s i de . A l ong the nor th er.lge of the 
l ower open cu t  there i s  a 50-foot shaf t  and i n  the upper  cu t  there i s  o tunne l  wh i c h  trends wes tward for 30 fee t .  
Mos t of the e s t ima ted tota l produc t i on was from the I o rge l ower open c u t . 

The coun try rock i s  a dark b l u i sh-gray a l tered dun i te w i th occa s i ona l bos t i te crysta l s . A prom i ne n t  grano­
d i or i te d i ke tha t s tr i kes N .  45° W .  and d i ps 77° SW . i n trudes a shear zone . The fact tha t no  chrom i te has been 
found nor th of the d i ke i nd i c a tes cons ide rab l e movemen t  a l ong the shear zone . 

The chrom i te zone. reported l y  l i e s  wi th the s l ope of th� h i l l ,  s tr i k i ng  nor th and d i pp i ng  s tee p l y  to the eas t .  
A ccor d i ng t o  Sherman Sm i th ,  a face  of chrom i te 20 fee t h i g h  and 30 fee t l ong  was uncovered i n  the l ower open 
cu t ,  but on fur ther excava t i on the sol i d  wa l l  of chrom i te proved to be on l y  1 8  i n c hes  th i ck .  O ther l enses from 
4 to 8 fee t w ide  and  o few I o rge f l oa t  bou l ders  were repoo ted l y  m i ned from the ma i n  c u t . 

The chrom i te i s  coa rse-gra ined , w i th crys ta l s  OS much  OS a i n c h  i n  d iameter . I t  i s  h i g h l y  frac tu red w i th to l e  
f i l l i ng the fra c tures , w h i c h causes some o f  the ore to be qu i te fr i ab l e . O n e  sam p l e  assa yed 48 . 87 percen t Cr20 3 
ond 1 3 percen t  Fe . A second sam p l e  con ta i n i ng  more to l e  assayed 42 . 69 percent  Cr20 3 and 1 2 . 56 percen t Fe . 
An i ncrease i n  the amoun t of to l e  i s  found i n  chrorri i te near the granod i or i te d ike . 

Lucky Star M i ne  ( 30) 

The Lucky S to r  m ine l i e s  on the nor theast  s i d e  of the I l l i n o i s  R i ver north of the J i m  Bus  m i ne ,  i ri  the NWa 
sec . 2 1 ,  T .  37 S . ,  R .  9 W . l t i s owned by Pe te N e uber t ,  G ro n ts Po s s ,  ond wos l eosed to Evere t t K . Mc­
T immonds from 1 952 to 1 95 7 .  
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Produc t i on t o  1 95 7  amoun ted t o  about 500 tons of chrom i te ,  averag i ng 4 7  percomt  C r203 wi th a 2 . 5  chrome­
i ron ra t io ,  m i ned from both s urface and underg round work i ngs . When v i s i ted i n  O c tober , 1 952,  the ma i n  under­
ground work ings  cons i s ted of an  80-foot downward i nc l i ned tunne l  trend i n g  north , w i th shor t  d r i fts to e i ther s ide 
(see p l a te 6) . Later bu l l dozer work cut back the h i l l s ide expos i ng  t imbers in a wes t· d r i f t  of the ma i n  tunne l . Sub­
sequen t l y ,  ore was m i ned by short tunne l s  and open p i t a l ong the east  s t r ike  of the ore zone . The open cut was 
en l arged to 20 fee t beyond the face of the underground work and by 1 958 it had a 1 00-foot s l op i ng  face . 

The m i ne is on a s teep h i l l s ide borde r i ng the r i ver i n  a l ands l ide b l ock of c rushed and b l ocky serpen t i ne  wh i ch 
con ta i ns ta l c  s t r i ngers and ang u l a r ,  par t i a l l y-serpen t i n i zed dun i te bou lders . A few sma l l  rod i n g i te and hornb l ende 
d i or i te d i kes o re  exposed by the work ings . 

Mass ive  chrom i te ore occurs i n  fa i r l y  f l a t  l ayers from a few i nches to four fee t th i ck . The l ayers ore warped 
and d i fferen t ia l  moveme n t  w i th i n  the s l ide  b l ock i n c reases the d i p  i n to the h i l l .  Both the chrom i te and the en­
c l os i ng  rocks have been h i g h l y  crushed , and som e  of the narrow s t r i ngers of chrom i te hove been pu l ve r i zed to a 
dark choco l a te-brown chrom i te sand . The ore zone can be traced l a tera l l y  to the east for a t  l east  1 00 yards on 
to the ne i ghbor ing  B l ock Bea uty c l a i m  be l ong i ng to the Oregon Chrome m i ne  group . 

M idn igh t  C l a im  (30-A) 

The M idn i gh t  c l a i m ,  owned by D r . R .  M .  Fo l k ,  Coqu i l l e ,  is on the northeas t bank  of the I l l i nois  R i ver ,  d i ­
rec t l y  across from t he  J im  Bu s  m i ne  ( 29) i n  the NW! sec . 2 1 , T .  37 S . ,  R .  9 W .  I t  i s  reached by a short access 
rood from the Lucky S ta r  m i n e  (3) . A few tons of chrom i te were sh ipped from the M idn i gh t  c l a i m  by M .  J .  Me­
Shone ,  who l eased the proper ty in 1 953 . At the t ime  the m i n e  was v i s i ted ( fa l l  of 1 953) , a sma l l open cut and 
30 fee t  of tunne l were the ex ten t of the work i ngs . A samp l e  token across a 1 0- i nch- th i ck I oyer  of chrom i te ,  w i th 
N .  38° E .  s tr i ke and 40° SE . d i p ,  assayed 33 . 56 percen t Cr20 3 and 1 0 . 56 percent  Fe . The ore con tai n s  some i n ter­
granu la r  serpen t i ne  (a l tered dun i te) and m i nor to l e  and ca l c i te .  W i th carefu l hand sor t i ng ,  the ore assayed some­
what h igher but  reported l y  hod to be m i xed w i th h i gher-grade chrom i te to be marketed . 

Oregon Chrome M i ne ( 3 1 )  

The fol l ow ing  repor t o n  the Oregon Chrome m i ne i s  l a rge l y  the work o f  Max Schafer ( 1 955) , a former deport­
ment geol og i s t ,  who did de ta i led mopp i ng  at the m i n e . 

loca t ion :  The  Oregon Chrome m ine l ies about 16 m i l es west of Se lma v ia  t he  I l l i nois  R i ver rood , i n  sec . 21 , 
T .  37 S . ,  R .  9 W .  The proper ty is composed of a b l ock  of seven unpa ten ted l ode c l a ims  l y i ng on the rugged 
s l opes a l ong the nor theast s ide of the canyon of the I l l i no i s  R i ver . 

Deve lopmen t  and produc t ion:  The m ine has been the largest producer of chrom i te i n  the state . M i n i ng was 
begun by the Ca l i forn i a  Chrome C o .  i n  1917 and cont i nued through 1 9 1 8  dur i n g  wh ich  t ime  abou t 5000

.
tons of 

chrom i te were taken out . O perat ions were resumed in 1 940 by the Oregon Chrome  Mines ,  I nc . ,  headed by S .  
D i l she imer . I n  1942 , W i l l iam S .  R ober tson began opera t i ng  the m i ne and produced chrome consisten t l y  unt i l 
1946 . For severa l  years fol l ow ing  tha t ,  product ion was sporad i c ,  but from 1 952 to 1 958 the m ine was a cons i s­
ten t produce r . The m i ne  was c l osed in March , 1 958, at the end of the government  s tockp i l i ng  prog ram , and a l l 
the proved ore reserves, m i n i ng equ ipmen t ,  and track were removed . The l ower l eve l s hove undoubted l y  f i l l ed 
wi th water . 

The tota l product ion of the m i ne to March , 1 958 , was est ima ted by W .  S .  Robertson to be abou t  32 , 000 l ong 
tons . A breakdown of the annua l  product ion i s  g i ven on tab l e  7 .  

Rock types: The pr i n c i pa l  rock cut  b y  the m ine worki ngs i s  serpen t i n i zed o l i v i ne-r ich  per idot i te . I n  the 
mopp i ng of the m i n e  no d i s t i nc t ion was made be tween the serpen ti n i zed dun i te and soxon i te .  The o l i v i ne and 
ensta t i te of the per idot i te hove been extens i ve l y  a l tered to serpen t ine , l eav i ng on l y  sma l l cores of the or i g i na l  
m i nera l s  i n  a mesh  o f  ant igor i te and  ta l c .  

D i kes  of quar tz d ior i te and granod i or i te ore exposed on the surface near the m ine and sma l l  offshoots of these 
d i kes ore cut  by the m i ne  work i ngs ( p l a te 7, in pocket) . The d i kes  are most numerous in the ma i n  hau l age  l eve l  
from approx imate l y  350 to 550 fee t from the ad i t .  Very few ore seen i n  the other  work i ngs mopped . At  one 
poi n t ,  about 15 fee t  of the serpen t i ne  has been so thoroug h l y  i nvclded by the d i ke mater ia l  as to render it a true 
i n jec t ion gne i ss wi th h i gh l y  con tor ted , var i ab l e  fo l ia t ion . The d i kes range i n  th i ckness from 1 i n ch to 3 fee t . 
The trend is genera l l y  north wi th var i ab l e  d i ps to the wes t rong i nu from near l y  f l a t  to ver t i ca l . 

A l tera t ion of the d i kes to l ime-s i l i ca te rock , pr i n c i pa l l y  rod i ng i te ,  has taken p lace ,  espec i a l l y  i n  the 
th i nner bod i es .  D i ops ide  and the ca l c i c  garne t ,  grossu lo r i te ,  ore the pri nc i pa l  f i na l  a l tera t ion produc ts but a l l  
var i a t ions between quartz d i or i te and rod i ng i te ore seen . 
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Table 7 .  

S truc ture: The dom i nan t  structural fea tures of the 

P r o d u c t i o n  of  C h r o m i t e f r o m  O r e g o n  C h r o m e  M i n e 
F r o m  1 9 1 7  t o  1 9 5 8* 

serpen t i ne  are jo i n t i ng  and shear i ng . Mos t  of the ser­
pen t ine  i s  d i v i ded i n to 6- i nch  b l ocks by  these frac tures . 
I n  l im i ted areas the b l ocks are l arger and moy be 1 8  to 
24 i n ches on a s ide . Th i s  may ref l ec t  a change i n  com­
pos i ti on of the or i g i na l  per idot i te . The " jo i n ts "  appear 
to grade i n to " shears" or frac tures a l ong wh i ch  there 

Y e a r  

1 9 1 7  
1 9 1 8  

World War I total  

1 937 
1 94 1  
1 942 
1 943 
1 944 
1 945 
1 946 
1 948 

World War II tota l  

1 95 1  
1 952 
1 953 
1 954 
1 955 
1 956 
1 957 
1 958 
Total 

G rand Tota l  

1 , 20 1  
2 , 909 

--r.no 
288 

34 
1 7 1  
739 

5, 358 
2, 434 
2, 383 
2, 755 

14,T24 
1 5  

445 
3 1 0 
689 

2, 227 
4, 423 
3, 807 
1 , 768 

1 3 , 684 

3 1 , 9 1 8  

? 
S .  D i l sheimer 
Wm . Robertson 

has been percept i b l e  movemen t .  Some are f i l l ed w i th 
gouge as much  as an e i gh th of an i nch  th i ck i nd i ca t i ng 
l a ter s l i ppage . S ince  there i s  so much ev idence of 
movement  or ad j ustment  a l ong these fracture surfaces, 
a c l ear-cu t  d i s t i n c t i on between " jo i n ts "  and . " shears " 
mus t  rest on the i r  s t ructura l  r e l a t i onsh i ps and not on the 
appearance of an i nd i v i dua l  frac ture . 

The m i ne work i ngs cu t  severa l s trong shear zones 
or fau l ts .  The s trongest  i s  a brecc ia ted zone 8 feet 
wide trend i ng nor th 33a fee t from the ad i t  on the ma i n  

J .  G .  G a l l aher d ( I 
Wm . Robe rtson & J . G . G a l l aher  

r i ft see P a te 7) .  A 6-foot shear zone w i th 6 to 8 
i nches of h i gh l y  pu l ver i zed ta l cose serpen t i ne  gouge 
i n  the m idd l e ,  wh i ch trends N .  6aa W .  and d i ps 7S0 
N E . ,  was severed at the end of the cross cut  off the 
ma i n  d r i ft . This fau l t  apparen t l y  cu ts off ore to the 
nor theas t .  S l i ckens ides i nd i ca te a norma l  movement  
(nor th s i de  down) but  movemen t  may have occurred a t  

* Stat ist ics p repared b y  Mn , Wm . Robertson . 

d i fferen t  t imes  i n  other d i r ec t ions . Exp l orat ion be­
yond th i s  shear by  a d i amond d r i l l  fai l ed to d i scover 

'-------------------------J extens ion of the ore . Seventy feet toward the ad i t  
from the ho i s t  room on the m a i n  l eve l ,  a S-foot,  east- trend ing shear zone was cu t . These shear zones are marked 
usua l l y  by a fine ta l cose gouge as much as 6 to 8 i nches th i ck wi th severa l fee t  of h i g h l y  brecc ia ted serpent i ne 
on each s i de . 

Separate s t ructura l  read i ngs were  taken on j oi n ts and shears throughout the d r i fts a t  33-foot i n terva l s . Thus 
about 2Sa read ings  were p l otted on a s tereograph i c  ne t . The resu l ts were i n terpre ted as fol l ows: there appears 
to be a very s trong concentra t ion of frac tures trend ing  N .  36° E .  and d i pp i ng  6a0 S E . Two other concen tra t ions 
trend N .  3a0 E .  and N .  48° E . ,  and d i p  6S0 NW . and 3S0 SE . respect ive l y . These three concen tra t ion s  were 
taken to represen t  tens i on fractures opened a l ong  the axis of a l a rge i soc l ina I fo l d . 

Add i t i ona l ev idence for such a fo l d  has been col l e c ted by· Ramp du r i ng  h i s  deta i l ed mapp i ng  of the s urface . 
Four other con cent ra t ion s  of frac tures were apparen t . The trends are N .  73° E .  I d i ppi ng  sao SE . I N .  sao w .  I 

d i pp ing  3S0 SW . I N .  l ao w .  I d i pp ing  4S0 N E .  I and N .  6a0 E .  I d i pp ing  sao NW . The i n terpreta t ion of these 
concen tra ti on s  is as  fol l ows: Two con j uga te shear systems were formed a t  an ear l y  s tage of the fol d i ng of the re­
g i on . One sys tem composed of the two sets ,  N .  73° E .  I d i pp ing  sao SE . and N .  J ao w .  I d i pp ing  4S0 N E .  I 

were caused by the i n i t i a l  force that s tar ted the fo l d i ng . Th i s  force ac ted from the northwes t  and southeas t . The 
other se ts ,  N .  sao w .  I d i ppi ng  3S0 SW . and N .  6a0 E .  I d i pp i ng  sao NW . I were caused by a secondary  force 
that resu ! ted in the p l unge of the struc ture . These four trends are true shears and are at acu te ang l es wi th the 
two forces wh i ch  ac ted at r i g h t  ang l es to each other . 

A ten ta t ive sequence of even ts m ight  be as fol lows: The s tresses wh i c h  gave r i se to fo l d i n g  deve l oped shear­

ing  i n  at l east  four d i rec t ions . Dur ing the fol d i ng  som e ,  or a l l ,  of the d i kes were i n truded . As  fol d i ng  progressed , 
ten s ion j o i n ts were opened para l l e l  to the s tr i ke of the fo ld  ax i s . R e l a t i ve l y  m i nor ad j us tmen t took p l ace a l ong 
a l l  of these frac tures . The s trong shear zones or fau l ts and the m i nor ad j ustments a l ong the se ts of s hears and 
joi n ts appear to be a l a ter fea ture . We l l s  and others ( 1 949a) show that the ma i n  body of quar tz-d ior i te was cu t  
by a prom inent  fau l t  trend ing  N .  sao  W .  Offshoots of  th i s  bod y  are the  ac id  d i kes wh i ch are presen t i n  t he  m i n e  
worki ngs . 

I n  summary, the rocks at the Oregon Chrome m i ne have a comp l ex h i s tory of deforma t ion . They have been 
fol ded , fau l ted , sheared , and jo in ted . I soc l i na l  fol d i ng  i s  assumed , toge ther w i th the format ion of two con ju­
gate shear sets and  a set  of  j oi n ts formed by  tens i on a l ong the  ax i s  of  the  fo l d . The  m i ne i s  be l i eved to  be  near 
the axis  of a southwest-p lung ing  sync l i n e . 
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Chrom i te depos i ts :  The  chromi te bod i es a re  tabu la r  and l ens  shaped i n  profi l e . They  have  been found i n  
t he  Oregon Chrome m i ne i n  two zones trend i ng N .  60° E .  and  S .  30° E .  ( see p l a te 7) . These separate zones 
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I ie in a fa i r l y  con t i nuous p lane  wh ich  trends north and nor theast and d i ps 35° to the east and southeast . I nd iv i ­
d ua l  bod ies vary s l i gh t l y  from th i s  a t t i tude . I t  a l so appears that the p l ane i s  s l i g h t l y  curved , s tr i k i ng  north i n  
the o lder h i gher work ings  and  turn ing toward the eas t i n  the more recen t l y  m i ned ore bod i es . I t  can  be con c l u­
ded that a s i ng l e  p lane  conta ins  a l l  the bod i es and tha t the separa te l e n ses are s tretched and sheared apar t a t  
sma l l a ng l es t o  the chram i te l ayer . The chromi te was or i g i na l l y  a l ayer i n  the per idoti te formed b y  ear l y  c;rys­
ta l l i za t i on of chrom i te crysta l s  and the i r  s i nk i ng  to the f l oor of the cham ber . Thus the shape of the or i g i na l  l ay­
er i s  sub jec t  on l y  to the i rregu l a r i t ies  of  the  surface upon wh ich  the  crysta l s  sett l ed . 

The chrom i te bod i es are composed of mass ive crys ta l l i ne  chrom i te ,  dark brown to b l ack ,  w i th submeta l l i c  
l us ter , brown s treak ,  and spec i f i c  grav i ty of about 4 . 5 .  The i nd iv idua l  crysta l s  appear to be from 1/8 to ! i nch  
i n  d i amete r . I n  a few p laces , chrom i te crysta l s  are d i ssem i na ted i n  . a  �1 roundmass o f  ta l c  o r  serpen t i ne m inera l s ,  
b u t  the crysta l s  usua l l y  make up  a t  l east  9 0  percen t o f  t he  ore . Chrom i l l� throughou t the m i ne  has averaged near 
46 percen t  chrom i c  ox ide (Cr20 3) wi th about a 2 . 7  to 1 chrome : i ron ra t io . 

The i nd iv idua l  body mopped ( p l a te 8) i n  the 1 , 340 leve l  i s  tabu lar , rough l y  e l l i p t i ca l  in p l an , and trends 
N .  30° E . ,  d i pp ing  30° S E . The rake may be approx imate l y  S .  45° E .  but  the dev ia t ion from a c i r cu l a r  p lan  
has  not been  we l l  estab l i shed by  the  presen t  (May ,  1 955) stage of  m i n i ng of  the  ore  body . 

Th i s  body has been sheared and many separate str i ngers and l enses make up the who l e  ( p l a te 8) . Most of the 
con tac ts of the chrom i te and the serpent ine  country rock ore sheared , but severa l show wi th i n  a space  of 8 to 1 0  
i nches a grada t ion from the mass ive crysta l l i ne chrom i te through d i ssem ina ted crysta l s  to barren serpen t ine . I t  
was imposs i b l e  to recons truc t the or i g i na l  pos i t ion of the chrom i te s tr i n gers from the meager ev idence of th i s  type 
ava i l a b l e .  The separa te s t r i ngers ore genera l l y  para l l e l to the a t t i tude of the whol e body . The th i ckes t s in g l e  
body was about 1 1  fee t ,  b u t  the average was nearer 3 fee t . M i n i ng was usua l l y  d i scon t i n ued when the chrom i te 
"p i nched " to about 1 foot near the edge of the body . 

The i n i t ia l  segregat ion form of the chrom i te i s  assumed to be a Ioyer . Dur i ng  i n tru s ion of the per idot i te (or 
serpen t i ne) and subsequent  deformat ion the Ioyer was s tre tched and sheared by l ow-ang l e  shears. i n to separate 
bod i es . A l l  of the bod ie s  m i ned show a remarkab l e  con form i ty to a p lane  wh i c h  genera l l y s t r i kes n orth and nor th­
east and d i ps to the east  and southeas t .  

Fu ture:  Fu ture m i n i ng  opera t ion s  wi l l  benefi t by know l edge of the estab l i shed pattern of ore occurrence 
a l ong a defi n i te p lane . Moppi ng  i nd i ca tes tha t th i s  p l a ne has an  unexpl ored d i s tance of approximate l y  500 fee t 
in l eng th and from 1 00 to 300 fee t i n  w id th l y i ng above the ma i n  hau l age dr i f t . Th i s  b l ock of ground may con­
ta i n  severa l extens ive ore bod ie s . 

Deve l opment  of new ore be l ow the l ower ( 1 220-foot) l eve l  by dr i l l i ng wou l d  proba b l y  necess i ta te d r i v i ng a 
new l ower hau l age leve l . Such a pro jec t  wou l d  requ i re on accurate s urvey of the area as we l l  as carefu l p lan­
n i ng . The  poss i bi l i ty of en coun ter i ng a southern extens i on of  the  o re  zone and fol l ow ing  i t  i n  shou l d  n ot be  
over l ooked . 

Gray Buck G roup (32) 

The G ray Buck group i s  i n  the S� sec . 1 6 ,  T .  37 S . , R .  9 W .  The c l a im s  were l oca ted by Everet t  K .  Mc­
Timmonds i n  1 95 1  and 1 952 . 

The westernmost occurrence of the group i s  on G ray Buck N o .  2 c l a im , wh i ch l i es a shor t d i stance a bove 
the I l l i no i s  R i ver  rood in the SWa sec . 1 6  and 1 , 500 fee t northwest of the Oregon Chrome m i n e  ( 3 1 ) . About 450 
tons of 47-percent Cr20 3 ore were repor ted l y  m i ned from a shaft on N o .  2 c l a im  by Jock Eades dur ing  1 9 1 6-
1 9 1 7 .  The shaft hod been excava ted by bu l l doze r ,  and no chrom i te �as  v i s i b l e  when v i s i ted i n  1 955 . Some ore 
hod repor ted l y  been encountered by d iamond dr i l l i ng . 

G ray  Buck N o .  1 and N o . 4 c l a im s  em brace the pr i n c i pa l  wor'k ings  wh ich  cons i s t  of f ive open cu ts and con­
s i dera b l e  area of sha l l ow bu l l dozer scrap i ngs . S i nce Apr i l ,  1 955, Ro l ph Ka i ser , Kerby , reported l y  opened up 
la rger bu l l dcner cu ts on N o .  1 c l a i m  and put in a new rood dur ing  1 95 7 .  

The pr i nc i pa l  work i ngs o n  N o .  1 c l a i m  cons i s t  o f  two open cu ts about 1 ,  000 fee t S .  20° W .  o f  the center 
of sec . 16 and two other cu ts 800_ fee t to the east . At the western cu ts ,  the ore zone con ta i n i n g  d i ssem ina ted 
chrom i te ranges from 6 inches  to 9 fee t  in th i ckness but probab l y  overages l ess than 3 fee t . L i nea t i on of d i s­
sem ina ted and drown-out nod u l ar chrom i te exposed i n  the l ower cut  s t r i kes N .  1 7° E .  a nd d i ps 65° NW . The 
chrom i te occurs in a l ig h t  gree n i sh- ton , frac tured , serpen t i n i zed dun i te . 

A t  the two eastern cuts on N o .  1 c l a im  the serpen t ine  i s  h i g h l y  crushed , fo l io ted , and drag-fo l ded . Sma l l  
l enses of mass ive chrom i te repor ted l y  under l i e  a narrow granod i or i te d i ke exposed i n  the face of the upper  cut . 
The d i ke s t r i kes about N .  25° E .  and d i ps 45° SE . N o  chrom i te was seen i n  p lace  by the wr i ter . A sma l l amoun t 
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of d i ssem i na ted chrom i te was seen a t  the l ower cu t , however , a n d  a 3-foot wide zone o f  banded-d i ssem ina ted 
chrom i te in pa l e-green , a l tered , ta l cose dun i te was exposed on the road 1 00 yards sou thwest . The bandi ng str i kes 
N .  70° E .  and d i ps 60° S E . 

Four tons of l ow-grade ore were reported l y  m i ned at a cu t  on G ray Buck No . 4 c l a im  about 1 50 yards south­
west ,  and down the road from the western cu ts on N o .  1 c la i m . No chrom i te was seen i n  p lace at  the t ime i t  
was v i s i ted . 

The chrom i te occurrences on the upper G ray Buck N o .  1 and 4 c l a ims appear to l i e  i n  a curvi ng zone rough­
ly para l l e l  to the granod i or i te con tac t about 1 00 yards to the north (p la te 2a) . Narrow i n c l us i ons of amph i bol e 
gneiss are c l ose l y  assoc i a ted w i th the chrom i te-bear i ng  zone . The area is h i g h l y  deformed , cu t  by fau l ts ,  and 
in truded by d i or i ti c  d i kes . N o  large bod i es of ore were found . 

Product ion ,  mos t l y  from N o .  1 c l a i m ,  dur ing  1 954 and 1 955 was repor ted l y  about 60 tons of m i l l i ng ore (25 
to 35 percen t Cr20 J) . The m i l l ed concen trate s ,  about 20 tons ,  repor ted l y  assayed 49 percen t Cr203 wi th 1 2  
perce n t  Fe . Tota l produc t ion of the upper c l a ims ( l and 4) to 1 958 i s  not known , but be l i eved to be l ess than 
1 00 tons of m i l l i ng  ore . 

D e p o s i t s i n  Z o n e D 

Zone D has 1 3 1 i s ted chrom i te occurrences . Th i s  zone trends N .  30° to 40° E .  and appears to be som ewhat 
wider than the other zones due to the fac t  tha t some  of the prospects are offse t by fau l t i ng  and lands l i d i ng . East 
of the large nor th- trend ing  fau l t  tha t cu ts through thi s part of the map area (see p l a te 2b) , zone D has been off­
set to the south . 

Low R i dge C l a i m  (33) 

The Low R i dge c l a im is on the I l l i noi s R i ver road 1 30 fee t east of the I i ne  between sees . 1 6  and 1 7, T .  37 S . ,  
R .  9 W . C l a im  owner Evere t t  K .  McT immonds , Se lma , dug a sma l l  p i t  i n  the road bank  expos i ng  a few na rrow , 
sheared l enses of med i um -grade  chrom i te wi th serpen t i ne  and ta l c  matr i x . The enc l os ing  rock i s  a sheared and 
a l tered dun i te . A shor t spur road to the l eft  about 200 yards down the road was put i n  by McT i mmonds in  March ,  
1 954, to  a poi n t  where some s im i l a r-appear ing f l oat  chrom i te was found . Very  l i t t l e  ore was  i nd i ca ted when 
v i s i ted i n  A pr i l ,  1 954 . 

Sa l l y Ann C l a im  ( 34) 

The Sa l l y Ann  c la im  i s  i n  the SWa sec . 1 6 ,  T .  37 S . ,  R .  9 W . ,  a t  approx imate l y  1 , 600 fee t  e l evat ion . The 
m i ne can be reached by ha l f  a m i l e  of rather steep road to the r i gh t  (east) a t  a poi n t  200 feet beyond m i l e  pos t 
1 6  on the I l l i no i s  R i ver road . I n  1 957, R .  K .  Mi chae l s ,  G ran ts Pass , reported l y  obta i ned rhe m i ne from the for­
mer owner , Me l v i n  Wa l lace ,  G ran ts Pass . 

When the m ine was v i s i ted in September , 1 953, work ing s  cons i s ted of a 50- by 1 00-foat open-cu t  bench and 
a 1 5-foot d r i ft with a 35-foot 42° wi n ze trend i ng N .  50° E .  The tunne l  ( par t l y  caved) was sa id to have fol l ow­
ed a narrow i rregu l ar str inger of mass ive chrom i te to a poin t  about 40 feet from the face of the open cu t .  The 
m i ned ore d i pped about 40° N E .  and was offset upward a few fee t a t  the bottom of the wi n ze . Severa l smal l ,  
mass ive chrom i te s tr i ngers were repor ted to be exposed i n  the tunne l  face . 

Two sha l l ow cuts on the r i dge 70 fee t  northwest of - the tunne l showed a m i nor amount of d i ssem i na ted c hro­
m i te w i th some sma l l l enses of mass ive ch rom i te .  A trace of chrom i te ,  apparen t l y  a con t i nuat ion of the ore zone 
m i ned in the upper cu ts ,  was found in a road bu i l t  around the poin t  to another prospec t  about a quarter of a m i l e  
nor th o f  th i s  l ocat ion . The exposures of chrom i te l i ne up roug h l y  i n  a N .  45° E .  d i rec t ion . A near l y  ver t.i ca l  
hornb l ende d i or i te d ike , 1 0  fee t wide and tre'nd ing  N .  30° E . ,  c rops o u t  between t h e  cuts  a n d  the tunne l . 

Ore seen on the dump i s  coarse-gra i ned , h i g h l y  frac tured , and sheared , and has cons i derab l e  i n tergranu lar 
ta l c  and some ac t ino l i te .  A bout- 1 2  tons of chrom i te assay ing  abou t 40 percen t Cr203 were repor ted l y  m i ned 
and sh i pped from a sma l l  orebody in the tunne l  and w i nze by Orvi l l e Rober tson i n  1 945 .  

Sa turday Anne Mine  ( 35) 

The Saturday Anne m i n e  was l oca ted i n  March , 1 954, by A .  0 .  Crai g .  I t  is in the SEaNW:! sec . 9, T .  37 
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S . ,  R .  9 W . ,  a t  an e l evat ion of about 2 ,  1 00 feet . The m i ne moy be reached v i a  the Br i ggs Creek road , wh ich  
turns r i gh t  (east) off the I l l i nois  R i ver road 18  m i l es from Se lma ,  for 2 m i l es to  School F la t  and then  r i gh t  {south) 
on the m i ne road- for 6 . 7  m i l e .  The depos i t  l i es in a sma l l  and apparen t l y  i so l a ted body  of serpen t i ne  about 250 
fee t wide on a r i dge be tween So l d i er Creek and the I l l i no i s  R i ver a t  the northern edge of the map area . 

The chrom i te ore i s  a d i ssem i na ted , crude l y  banded var i e ty i n  a l tered d i.m i te . I t  con ta i ns  a bou t 20 percen t 
chrom i te .  The depa r tmen t  recei ved a panned concen tra te of the ore wh i c h  assayed 53 . 36 percent Cr20 3 and 
1 5 . 85 percent  Fe . Pr i or to excava t ion ,  the outcrop of sch l i eren-banded ore body measured approx ima te l y  3 by 
5 fee t .  The band i ng  s t r i kes N .  20° E .  and d i ps 30° SE . Low-grade f l oa t  cou l d  be found on e i ther s i de of the 
r idge; however ,  more f l oa t  over a greater  area was found on the west s i de  be l ow the outcropp ing . A bout 50 
fee t nor th  of the or i g i n a l  outcrop of ore is the con tac t  of granod i or i te w i th the serpen t i ne . A m i nor amoun t  of 
amph i bo le  gne i ss was noted near the con tac t . A dee p l y  wea thered granod i or i te ( ? ) d i ke approx ima te l y  200 fee t  
w ide trends eas tward across the r i dge and borders the serpen t i ne  area t o  the south . 

Records of the S i x-Mi l e  chrome m i l l ( subm i t ted by J .  W .  Press l er ,  G ran ts Pass , Oregon) show tha t 1 04 tons 
of l ow-grade ore were m i l l ed in 1 954 and 24 . 56 l ong tons of concentra tes averaged 50 . 8  percen t CR 203 , 1 6 . 5  
percen t  Fe ,  and 4 . 35 percen t  S i0 2 . 

D i r ty Face G roup ( 36) 

The D i r ty Face group ( D i r ty Face , Happy Jack ,  Burro , and Peach c l a ims) is s i tua ted 600 yards down the 
h i l l s ide S .  75° E .  from the H i gh R i dge prospec t  in the N � sec . 29 , T .  37 S . ,  R .  9 W .  at  about 2 , 1 00 fee t  e l e ­
va t i on . An  abandoned road bran ch i ng from t h e  Hansen m i ne road i s  t h e  on l y  access . The c la im s  a r e  i n  an area 
of l ands l i d i n g  and soi l creep . When v i s i ted in May ,  1 954,  a few sha l l ow p i ts and bu l l dozer cu ts in the m i x ture 
of red d i r t  and wea thered per i dot i te bou l ders were the exten t  of the work . 

Three of the c l a im s  ( D i r ty Fa ce,  Happy Jack , and Bur ro) were l oca ted by Henry Brazi l and M ike  Long du r­
i ng  Wor l d  War I .  Twen ty tons of f l oa t  c hrom i  te were col l ec ted but not sh i pped . Chet Zachary r e l oca ted the 
c l a im s  a bout  1 938 and i n c l uded the Peach c l a i m . C .  H .  Handwerk ,  F .  X .  Buchhe i t , and Car l Meyers ob ta i n ed 
the c l a im s  i n  1 942 . They sh i pped about 55 tons of ore i n  1 943 and about 80 i n  1 944, ma i n l y  from the Bur ro c l a im . 
The ore , w h i ch reported l y  assayed from 37 to 43 percen t  Cr203 , was produced from three s ha l l ow cut s  about  30 
fee t  l ong and one cu t  1 0  feet l ong . 

The ore cons i s ts  of mass i ve f l oa t  chrom i te and a l owe r-grade d i ssem i na ted ore ,  wh i ch i s  proba b l y  i n  g rea ter 
abundance  than the mass ive . The mass ive chrom i te is h i gh l y  frac tured and coarse gra i ned wi th very I i t t l e as so­
c i a ted s i l i ca tes . Some p i eces have i n tergranu l ar ta l c .  Assays on two samp l es by the depa r tmen t showed 49 . 1 
percen t Cr20 ;3 wi th 1 8 . 5  percen t  Fe ,  and 48 . 86 percent  Cr.20 3 w i th 1 3 . 82 percen t Fe . 

Treasher { 1 942) found d i ssem i na ted chrom i te i n  d un i te i n  1 t- to 2-foot s t r i ngers a t  var i ous p l aces  ove r the 
four c l a ims . He  repor ts as fol l ows :  "A cu t  on the Peach  c l a i m  875 fee t a bove the r i ver  exposes chrom i te gra i n s  
i n  a ma t r i x  o f  dun i te that i s  comp l e te l y  a l tered t o  ta l c .  T he  zone i s  3� fee t th i c k ,  s tr i kes N .  30° W .  and  d i ps 
38° N E .  W i th i n  the soft mass are harder nod u l es of d i ssem i na ted chrom i te gra i ns i n  a modera te ly a l tered dun i te 
ma tr i x . The zone i s  over l a i n  by soi l and rubb l e  and i s  under l a i n  by serpen t i n i zed d un i te .  

"A bou t 40 tons of 'soft ore ' ,  assay i ng  39 . 7  percent  chrom i c  ox ide  and 1 1 . 2 percen t i ron wi th a ra t i o  of 
2 . 4: 1 ,  are proven ,  and an es t imate of poss i b l e  ore i s  set at 1 00 tons . "  

Hansen M i ne  ( 37) 

The Hansen m i ne i s  i n  the SE;/r N W! sec . 29 , T .  37 S . ,  R .  9 W .  a t  2 , 000 feet e l eva ti on . I t  l i es 0 . 8  m i l e 
by road d own h i l l  and to the nor theast from the road j unc t i on be l ow the Lucky S tr i ke c l a i m . Roy Hansen , Se l ma , 
l ocated the Hansen N o .  1 c l a i m  i n  Apr i l ,  1 95 1 . The prospec t  had been worked du r i ng  Wor l d  War I by Ed Moss 
and in 1 940 to 1 942 by Che t Zachary , Se lma , who repor ted m i n i ng a bout 30 tons . Accord i ng to Za chary , the 
m i ne  was l eased to Frank Burkhar t ,  Char l es Handwerk ,  and Ear l Myers , who bu i l t  a road to the depos i t in 1 945 . 
They repor ted l y  hauled out a bout  1 50 tons of ore from th i s  and two other c l a i m s  to the n or th du r i ng  1 945 and  1 946 . 

W hen v i s i ted by the wr i ter i n  1 953, the m i ne was be i r .g  opera ted by A I  Tay l or and Pa u l  Ho l l oway . They 
had put  in about 30 feet of d r i f t ,  N .  65° W . ,  a l ong  a fau l t  zon e wh i ch cu ts through the na rrow s t r i nger of crushed 
dirom i te at a sma l l ang l e . The fa'u l t s t r i kes N .  70° W .  and d i ps 45° N E .  Banded chrom i te in the open cut a bove 
the d r i f t  s tr i kes near l y  due east and d i ps 55° nor th . Most of the chrom i te i s  d i ssem i na ted . A med i um-gra i ned , 
somewha t fr i ab l e  ore i n  a mat r ix  of ta l c ,  serpen f i ne , and chrome ch l or i te taken from the face of the d r i ft was re­
ported to as say about  39 percent Cr203 . A panned con cen tra te of th i s  ore assayed by the depar tment  showed 
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47 . 96 perce n t  Cr203 a n d  1 2 . 56 percent  Fe . The chrom i te s tr i nger  i s  about 1 8  i n ches w ide a t  t h e  face . An a l ­
tered green hornb l end i te d i ke  3 to 6 i n ches wide hos i n truded the fa u l t .  Crush i ng  and a l tera t i on o f  t h i s  d i ke i n­
d i ca te mo re  r ecen t  movement  o f  t he  fau l t .  The hummocky a rea  surround i ng  the work i ngs i s  typi ca l lands l i de 
topography . The area con ta i n i ng the depos i t  may hove moved a cons i dera b l e  d i s tance down the s l ope . 

H i g h  R i dge C l a i m  (38) 

The H i g h  R i dge c l a i m  I i es near the I i ne be tween sec t i ons  29 and 30 i n  the NW:! sec . 29 , T .  37 S . ,  R .  9 W .  
a t  about 2 ,  600 fee t e l eva t ion . I t  i s  reached by abou t ha l f  a m i l e  of road around the h i  I I  s i de  north of the Cas t l e  
Spr i ngs  c l a i m . The  work i ngs cons i s t  o f  an  open cut  75 by  1 50 fee t  i n  s i ze ,  wi th a 40-foot face . 

A 3-foot ver t i ca l  zone of banded-d i ssem ina ted chrom i te s tr i k i ng  N .  30° W .  i s  exposed i n  the face of the 
open cu t . The chrom i te occurs in a med i um to coarse-gra i ned ,  s l i gh t l y-a l tered , l i gh t-green i sh-gray d un i te . 
F l owage i s  cons i dered the pr i nc i pa l  cause of the bonded appearance of the ore . 

I n  t h i n  sec t ion ,  the o l i v i ne i s  approx imate l y  30 percen t a l te red to serpen t i ne  and i s  b iax ia l  negat ive wi th 2V 
near 90° . F rac tures i n  the dun i te have i n  p laces been f i l l ed w i t h  narrow seams con ta i n i ng a l i ght-green serpen­
tine w i th a m i nor amount of magne ti te and in p l a ces cons idera b l e  a ragon i te;  a few sma l l ,  l a te-formed crysta l s  of 
chrom i te are a l so presen t .  Later frac tures ore l i ned wi th ta l c .  Ta l c  and aragon i te a l so  fi l l  frac tures i n  and a­
round the chrom i te gra i n s . These  g ro i n s ,  wh i ch range i n  s i ze from ! to 3 mm i n  d i ameter , were probab l y  frac­
tured dur ing  emp lacemen t wh i l e  the rock was s ti l l  par t l y  p la s t i c .  The chrom i te gra i n s  are o tran s l ucen t r�dd i sh  
brown i n  th i n  sec t ion ,  and each g ra i n  has  o th i n  s he l l  or sheath  of  c h l or i te ,  proba b l y  c l i noc h l ore . 

A pecu l ia r  fea ture of the H i gh  R i dge depos i t  i s  the compos i t i on of the concentra ted ore . Th i s  n ea r l y  pure 
chrom i te assays much l ower in chrom i c  ox ide than other nearby depos i ts .  A panned concen tra te , from rock con­
ta i n i ng  40 percent or more chrom i te ,  assayed by the depar tment  showed 34 . 88 percent  Cr20 3 and 1 2 . 78 percen t 
Fe . A ccord i ng to Roy Jackson , the maximum assay obta i ned from m i l l  tests of the ore was 39 percen t chrom i c  ox­
ide . A l though not tested for a l um i no ,  the chrom i te i s  be l ieved to con ta i n  o grea ter than norma l A I 20 3 con tent .  

The H i gh R i dge occurrence has the oppearance of a chrom i te-bear ing  dun i te d ike tha t has pene tra ted a frac­
ture i !'l  the per idoti te . Fur ther exam ina t ion of the occurrence shou l d  be made w i th t h i s  poss i b i l i ty in m i nd .  There 
has been no produc t ion from the H i g h  R i dge prospec t . 

Lucky S tr i ke - Cast l e Spr i ngs C l a im s  ( 39) 

The Lucky S tr i ke and ad jo i n i ng  Cas t l e  Spr i ngs c l a ims  are s i t ua ted in the E� Sf;!C . 30, T .  37 S . ,  R .  9 W . ,  a t  
2, 560 fee t e l eva t i on . T h e  c l a ims a r e  own ed b y  J .  N .  and M .  N .  G r i ssom , Se lma . W h e n  v i s i ted i n  1 953,  the 
m i ne was be ing  opera ted by Roy Jackson . The area i s  reached from the I l l i no i s  R i ve r  v i a  3 m i l es of steep , w i nd­
ing road a l ong  the nor th s ide  of  Da i l ey Creek,  thence nor th  on the m i ne  road for 0 . 7  m i l e .  

The .work ings  cons i s t  of two l eve l s  of open cu ts .  The upper cut  i s  on the Lucky Str i ke c l a im . I t  exposes a 
fau l ted l ayer (or l ayers) of chrom i te from 8 to 1 8  i nches th ick  wh ich  s t r i kes north and d i ps 37° W .  A fau l t  zone 
3 fee t  wide w i th para l l e l  wa l l s  s tr i k i ng  N .  75° E .  and d i pp ing  75° N .  has offset the chrom i te on the nor th s ide  
about 4 fee t  to  the  east . A samp l e. of chromi te from· the  south s i de of  the  fau l t  assayed by the  depar tmen t showed 
29 . 47 percen t Cr203 and 1 1 . 1 2 percen t Fe . Accord i ng  to Roy Jackson (persona l  commun i ca ti on) , chrom i te on 
the .north s ide  of the fau l t  con s i s te n t l y  assays h i gher than th i s  and averages about 43 percent  Cr20 3 . Th i s i nd i ­
ca tes t he  ·poss i b i l i ty o f  two separa te layers o f  chrom i te wi th a grea ter d i sp l acemen t a l ong t he  fau l t  than i s  appar­
ent . The fau l ted chrom i te l ayers hove the same trend on both s ides of the fau l t .  A m i nor amoun t of d i ssem ina ted 
chrom i te is a l so presen t  i n  the cu t .  

The l a rger arid l ower cu t  i s  abou t 1 00 yards N .  1 5° E .  on the Cas t l e  Spr i ngs c l a im . I t  expdses what appear 
to be two separa te zones of d i ssem i na ted and sch l i eren-banded chrom i te in o par t l y  a l tered tan dun i te wi th ta l c­
ose seams . These zones of l ow-grade chrom i te con ta i n  abou t 20 percen t C r20 3 . Where exposed , they vary from 
4 to 8 fee t i n  w id th and are from 1 0  to 1 8  fee t  apo r t . They trend approx ima te l y  N .  30° E .  and d i p  s teep l y  to 
the wes t . An at t i tude taken on the banded chrom i te is N .  5° E .  s tr i ke and 55° W .  d i p . 

I n  1 953 approx imate l y  300 tons of ore , la rge l y  from the Cas t l e  Spr i ngs c l a im , were m i l l ed at the S i x-m i l e 
chrome m i l l .  A tota l of 65 . 2  shor t tons of concen trates averag i ng 46 . 2  percen t Cr203, 1 4 . 23 per cent  Fe , and 
6 . 56 percent  S i02 was recovered from the ore . (Records subm i tted by J .  W .  Press l e r ,  G ran ts Pass . )  

Butte ( 4 1 )  and B l ack D iamond (40) �epos i ts 

The Butte chrome c l a i m  l i es a bout 250 yards N .  70° W .  of Cas t l e  Rock, a sharp ly-protrud ing  gronc;xlior i te 
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d i ke i n  the N � sec . 30 , T .  37 S . ,  R .  9 W .  The c la im  was l oca ted by M .  N . G r i ssom and E .  B .  S tr i ck land ,  
Se

.
lmo . The  B l ack D i amond ,  owned by J .  N . G r i ssom , I i es 250  yards N .  1 2° E .  o f  t he  Bu t te work i ngs . The  

a rea i s  reac hed by abou t  5 m i l es o f  s t eep  rood up Da i l ey Creek from the I l l i no i s  R i :-er road . N ear l y  1 00 tons of 
m i l l i ng  ore were repor ted l y  m i ned from the com b i n ed Bu tte and B l ock  D i amond c l a i ms . 

The two depos i ts ore s i m i  l o r  and ore proba b l y  po r t  of the some d i scon t i n uous and narrow chrom i te zone . 
M i nor londs l i d i ng  has occurred a t  both l oca t ion s  and the per idot i te is b l ocky and d i sp laced . More ore has appar­
en t l y  been removed from the Bu t te c l a i m  wh ich  has a l arger excava t ion than the nearby B l o ck D i am ond . The 
max imum th i c kness of m i ned l ayers i s  at l eas t  l O  i n ches , judg i ng  from the s i ze of broken chunks of mass i ve chro­
m i te in the serpen t i ne . A samp l e  of h i gh  grade from the Bu tte ch rome subm i t ted to the deportment  by E .  B .  
S tr i ck l and ,  a ssayed 53 . 2 1 percen t  Cr20 3 a nd 1 4 . 35 percen t Fe . 

Sha l l ow bu l l dozer cuts a t  the B l ock  D i amond c l a i m  hove exposed d i ssem i na ted and sch l i eren- bonded chro­
m i te in a med i um- to coarse-gra ined a l tered dun i te . The ore has some to l e  and m inor chrome c h l or i te a l ong w i th 
w h i te str i ngers of tremo l i te and an t igor i te .  I n  some pl aces a narrow b l eached zone ,  about a i n ch  t h i ck ,  marks 
the ma rg i ns of chrom i te .  T h i n  seams of th i s  " b l eached " tremo l i te-on t igor i te-ol i v i ne rock penetra te frac tures i n  
the chrom i t e  . 

A th i rd occurrence i s  s i tua ted about 1 50 yards S .  65° W .  uph i l l  from the ma i n  work i ngs on the Bu tte c l a im . 
Here ,  bonded-d i ssem ina ted chrom i te is found i n  a coarse-gra i ned ,  dark gray , ton-weathe r i ng  dun i te that i s  ap­
paren t l y  i n  p l ace . Work i ngs cons i s t  of a sha l l ow bu l l dozer cut abou t 40 feet l ong  and 25 fee t w ide  w i t h  a sha l ­
l ow shaft a t  the north end . 

The chrom i te bonds trend N .  20° E .  and hove a very s teep d i p  eas t .  The occurrence i s  cons i dered to be port 
of the Bu tte and B l ock D i amond zone . Two samp le s  of the more massive ore from the upper work i ngs subm i tted 
to the depor tmen t  by Roy G .  Evan s ,  Cove Junc t ion , assayed 55 . 67 percent Crz0 3 and 1 1 . 35 percent Fe and 
39 . 82 percent  Crz0 3 and l O . 74 percent  Fe respec t ive l y .  The l a tter samp l e  con ta i ned some assoc i a ted serpen­
tine ond chrome ch l or i te . 

Dark Star O ccurrence (42) 

The Dork Star oc currence i s  in the S E a  sec . 25 , T .  37  S . , R .  1 0  W .  in a lands I ide area near l y  ha l f  a m i l e  
north o f  the Chrom�J K i ng m i ne ( 44) . I t  i s  reached v i a  about 0 . 7  m i l e  of rood bui l t  to i t  from the Chrome K i ng 
camp . D ur i ng  1 954,  L .  L .  Hass l e r  and Dona l d  M .  Hoss l e r ,  Kerby, m i ned about 7 tons of mass ive ore . The 
occurrence was v i s i ted by the wr i ter in J u l y ,  1 954 . 

Chrom i te bou l ders as much  as 2 fee t  in d i amete r  were found m i xed w i th the ta l cose m ud and per i dot i te bou l ­
ders of the s l ide debr i s . The ore i s  med i um- t o  coarse-g ra i ned and h i g h l y  frac tured , and con ta i ns to l e ,  serpen­
t i ne ,  and chrome ch l or i te a l ong  the frac tures . Assays show a con tent of 48 to 50 percen t Crz0 3 wi th 1 1  to 1 3  
percent Fe . 

·· 

Th i s  s l i de ,  in wh i c h  the ore is bad l y  scramb led ,  is i n  sharp contrast to the s l ump-b l ock type of s l i de  at the 
Lucky S tar m i ne (30) where the ore zone can be traced for a considerab l e d i s tance . 

G ol d  But te Prospec t  (43) 

The Go ld  Bu t te prospec t  i s  i n  the N E! sec . 36 , T .  37 s .  I R .  1 0  w .  I about 500 fee t N .  85° E .  of the Chrome 
King m i ne por ta l , and 80 fee t  l ower i n  e l evat ion . 

A narrow s tr i nger  of chrom i te as much  as 2 fee t th ick  is exposed by two sha l l ow bu l l dozer cuts 40 fee t  apor t ,  
w i th two sha l l ow p i ts between them . The  s t r i nger  i s  a l so exposed about  200 feet S .  75° E .  o f  t he  c u ts and 20 
fee t l ower in e l eva t ion . Sma l l  p ieces of fl oa t  chrom i te cou l d  be found between the two outcroppi ngs . The chro­
m i te occurs as a tabu l a r  zone s tr i k i ng  N .  75° W .  and apparen t l y  d i ppi ng very s teep l y  nor th . The ore is med i um­
gra i ned w i th i n tergronu l o r  serpent i ne ,  to l e ,  and chrome c h l or i te . A samp l e  of  the m ore mass i ve ore assayed by 
the depo r tmen t  showed 40 . 54 percent  Cr20 3 and 1 0 . 52 percen t  Fe . The chrom i te occurs as c l ose l y  d i ssem inated 
gro i ns in a l i g h t  green i sh -gray to ton a l tered dun i te . It i s  very s im i l ar in appearance to the C hrome K i ng ore . 

About 400 fee t  nor th of the bu l l dozer cuts a s im i  lo r  occurrence of chrom i te i s  exposed i n  two sha l l ow p i ts 
bes ide the o l d  m ine  rood . A taperi ng I oyer of chromi te as much  as 2 fee t  t h i ck  s t r i kes east and d i ps 72° N .  

The s im i  l or i ty of the Go ld  Bu t te and Chrome K ing  (44) depos i ts wi th respec t  to trend ,  type of ore ,  grade,  
and geo l og i c  occurrence warran ts the assumpt ion that the two depos i ts ore d i sp laced segments of a s ing le ore 
zone . Fau l t i ng ,  �oge ther w i th l onds l i d i ng ,  cou l d  read i l y  expla i n  the i r  roug h l y  en-eche l on re la t ion sh i p . 
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Chrome K i ng M ine (44) 

Loca ti on: The Chrome K i ng m i ne is in the E�N E! sec . 36, T .  37 S . ,  R .  10 W . ,  ot 3 , 1 80 fee t e l eva t ion on 
o knol l 1 � m i le s  nor theast of Pearsa l l  Peak . I t  i s  reached by trave l i ng  the Chetco Pass rood for 3 . 8  m i l e s  wes t 
from the i l l i no i s  R i ver rood,  thence north on the m ine rood for about 3 m i l es . The m ine i s  owned by Dr . E .  E .  
Thompson . 

Product ion :  T he  Chrome K i ng m i ne wcs t h e  la rgest producer o f  l ump chrom i te i n  zone D .  Accord ing  to 
Edward Cox , one of the or i g i na l  owners , the m ine ' s  product ion through Wor l d  War I I  was approx imate l y  1 , 000 
tons . In 1 952 a bout 50 tons were sh ipped by Fronk and E l mo K i n g ,  Grants Pass , who concentra ted about 24 tons 
of the ore at o sma l l  m i l l  wh i ch  was set up in the N E !  sec . 3 1 , T .  37 S . ,  R .  9 W .  In 1 953 o s l u i ce  and screen 
were i nsta l l ed bes i de the rood on Da i l e y  Creek and the ore was washed and sor ted . Prev ious l y  mud on the ore 
hod he l d  the grade to just be l ow pass i ng . The 1 953 product ion was about 1 30 tons . The m ine was a l so worked 
by Roy Hansen , Se lma ,  and l a ter by Andrew Konger , Gran ts Pass . Tota l produc t ion to 1 958 is es t imated o t obout 
1 , 400 tons . The h i gher-grade ore ,  when c l ea n ,  overages 42 to 45 percent  Cr20 3 w i th about o 2 . 5  chrome- i ron 
ra t io . Some l ower-grade , d i ssem ina ted ore is a l so presen t .  

Deve l opment :  Ear l y  work i ngs cons i s ted of two sha l l ow shafts 35 fee t  apor t ,  and severa l bu l l doze r  cu ts ,  on 
top of the knol l (see sketch mops of work ings ,  p l a te 9) . The western and ear l i est shaft was reported l y  23 feet  
deep and the other 45 . A sha l l ow trench wh ich exposed o 6- i nch  chrom i te bond hod been dug be tween the two 
shafts . Accord ing  to Ed Cox ,  o 30-foot dr i f t  extended west from the deepest shaft on ore wh i ch hod widened 
cons iderab l y wi th depth . These upper work i ngs ore caved and i naccess i b l e ;  There ore more than 400 fee t of tun­
nel and dr i fts 80 feet l ower . The por ta l  is 250 fee t north of the shafts . 

Prev i ous i nves t i ga ti ons :  The Chrome K i ng m i ne has been desc r i bed by A l l en ( 1 94 1 )  and br ief l y by Bennett  
( 1 944) . A n  e l ectr i ca l res i s t iv i ty survey of the area was mode for the owners of the m i ne by Ho l dsworth ( 1 944) . 

The res i s t i v i ty survey i nd i ca ted the poss i b i l i ty of three separate ore zones:  "A Zone " ,  exposed a t  the shafts; " B  
Zone" , on eastern exten s i on of "A Zone"  offset  abou t 70 feet southward by o fou l  t; and " C  Zone" , wh i c h  was 
i nd i ca ted to run north of the west shaft for o short d i s tance . Ho ld swor th ' s  " C  Zone"  anoma l y  may hove been 
caused by the hornb l ende d i or i te d i ke ot  th i s  l oca t ion and m i s i n terpre ted os on ore body . A bu l l dozer excava t ion 
ot the pos i t ion of " B  Zone"  unear thed on l y  o few sma l l p i eces of chrom i te f l oa t  i n  the soi l .  Substan t i a l  proof of 
the ex i s tence of " B  Zone " i s  s t i l l  l ock ing . 

Geo logy: The surround ing oreo is unde r l a i n  predom i nan t l y  by o b l ocky serpen t i ne ,  a l tered from soxon i te and 
dun i te . Ensta t i te crysta l s  comp l e te l y  or par t i a l l y  a l tered to bos t i te ore seen occas iona l l y  on o fresh surface . Study 
of o th in sec t i on of unweathered med i um-gra i ned dun i te from o po i n t  1 50 feet east of the shafts i nd i ca tes that the 
rock o t  this l oca l i ty is 70 percen t a l tered to serpen t i ne . Opt ica l l y  nega t ive res idua l o l i v i ne gro i n s ,  from 2 to 4 
mm i n  d i ameter , make up abou t 28 percent of the rock . Magnet i te ,  por t  of wh i ch  i s  secondary ,  and o few gro i n s  
o f  d i ssem inated chrom i te together make up from 2 to  3 percen t of  the  rock . 

A d i ke 20 fee t wide of dark,  med i um-gra i ned hornb l ende d i or i te i s  exposed wes t  of the work i ngs . Th i s  d i ke ,  
wh ich probab l y  i n truded o shear zone i n  per idot i te ,  trends N .  3 0  E . a n d  i s  apparen t l y  ver t i ca l ,  for no d iori te 
was seen in the underground work i ngs . Both to l e  and fi brous amph i bo l e  (an thophy l l i te? )  were noted where the 
d i ke is in con tac t  w i th the serpen t i ne . Under the h i l l  east of the depos i t o fa i r l y  Io rge granod i or i te d i ke forms  
s teep c l i ffs l ead ing down i n to Do i  l ey Creek . Th i s  I i g h t-co lored rock i s  composed o f  fe l dspar , quar tz ,  and b i o­
t i te and is s im i l a r  i n  appearance to the granod i or i te at the north edge of the mop oreo (p l . 2o) . 

Ore hor i zon : The ore hori zon cons i sts of one or more l en t i cu l ar l ayers of chrom i te rang ing i n  t h i ckness from 
o few inches to o repor ted max imum of nea r l y  8 feet . The hor i zon s t r i kes about N .  75° E .  and d i ps 55° NW . A 
d ip  of 70° NW . was repor ted o t  the surface . The ore has been offset to some exten t by sma l l  fau l ts ,  mos t  of wh i c h  
str i ke north . A fa i r l y  strong fau l t  near the end  o f  the east d r i f t  has severed the ore . Th i s  may  poss i b l y  be  o nor th­
trend ing " fa u l t  zone"  mopped on the surface by Ho ldswor th ( 1 944) . An  obi i que s l i p  fou l  t in o sma l l  s tope above 
the ma i n  crosscu t  shows on 8-foot offset in the chrom i te I oyer . The east s ide of th i s  nor th- trend ing  fau l t  moved 
down d i p  and sou thward w i th respect to the wes t  s ide . The fou l  t d i ps 45° E .  and con ta i ns about 1 i n ch  of gouge . 
Ore i n  the l ower work i ngs and ore m i ned from the surface ore por t  of the some zone . A brown mud f i l l s  c rocks 
i n  the bad l y  broken ground and frac tures of the chrom i te .  As o resu l t ,  slop ing  i s  hazardous owi ng  to frequen t 
cav i ng . 

A l though no pos i t ive proof was found , the possi b i l i ty that the m i ne l i es i n  o Iorge s l ump or l ands l ide b l ock ,  
re l a t i ve l y  i n tac t  bu t  s l i g h t l y  rota ted dur ing d i sp lacemen t ,  i s  suggested as on  exp lana t ion for i ts pos i t ion re la­
t ive to the  other occurrences i n  Zone D .  
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Ear l y  Sunr ise C l a i m  (45) 

The Ear l y  Sunr i se c l a i m , l ocated by Cor l Stevens i n  1 955 , is i n  the S E 1  sec . 35 , T .  37 S . ,  R .  l O W . ,  a t  
about 4 , 000 feet e l eva t ion on t h e  east s i d e  of a north- trend i ng  gu l l y  near the head o f  Da i l ey Creek . T h e  c l a im 
i s  reached from Che tco Pass v i a  the Pearsa l l Peak rood for l . l m i l es ,  thence v i a  a rood l ead ing  r igh t  (nor th) for 
about l m i l e . 

When exam ined by the wr i ter i n  June ,  1 958,  the work i ngs  cons i sted of a cu t  bench  about 20 fee t w ide ,  1 00 
fee t l ong , and approx ima te l y  1 6  fee t  deep ,  and a 48-foot tunne l  ex tended south i n to the h i l l .  N o  chrom i te was 
seen in the tunn e l .  The  tun n e l  face  exposes a s trong shear zone . About 10 fee t  wes t  of the por ta l i n  the face of 
the cu t  a 2- i n ch- th i ck chrom i te s c h l i eren , wh i ch p i n ches out i n  about 3 fee t ,  str i kes N .  20° W .  and d i ps 50° SW 

The fol l ow i ng i n forma t i on was reported by Car l Stevens :  Four tons of chrom i te were m i ned i n  1 955 from the 
cut at a poi n t  where the chrom i te s t r i nger  formed a sma l l  pod m easur i ng  about 4 by 3 by 5 fee t . The ore was 
m i l l ed to 2� tons of 56 to 58 percen t  C r 20 3 con cen tra tes at the Ernes t  Fos ter Mi l l .  The chrom i te s t r i nger a l so 
crops ou t as sma l l  s treaks on the h i l l s ide above the cu t  and a t  a po i n t  near the g u l l y  b"e l ow the cu t . 

H a l f  a m i l e  southeast of the Ear l y  Sunr i se work i ngs and j us t  above the rood a sma l l  ou tcropp i ng  of med i um-
, g ra i ned , to l cose , d i ssem i nated- to-mass ive chrom i te i s  exposed i n  a sha l l ow cu t  abou t 3� fee t w ide . T he  exposed 
por t i on of the ch rom i te l ens is as much  as 1 0  i n c hes w ide  and 4 fee t  l ong . I t  s t r i kes N .  25° W .  and d i ps 60° SW . 
N o  assays were obta i ned bu t  the ch rom i te appears to be l ow grade .  

D e p o s i t s i n  Z o n e E 

Zone E l i es near the western edge of the pe r i doti te bod y ,  not for from the con tac t  wi th the hornb l ende d i o­
r i te ,  and i n c l udes on l y  one known chrom i te prospec t . O ther  occurrences may be expe c ted to ex i s t  e l sewhere 
a l ong the zone . 

H i gh  V iew Prospec t  (46) 

The H i g h 'V iew chrom i te depos i t i s  on the r i dge neor the western con tact of the per i doti te w i th hornb l ende 
d i or i te ,  in the E�  sec . 24,  T .  37 S . ,  R .  10 W . ,  a t  4 , 280 fee t  e l evat ion . There i s  no  rood to the depos i t .  Four 
sha l l ow cu ts ,  s i tua ted about 1 00 fee t  northwest of the h i gh  po i n t  at 4 , 300 feet e l eva t ion , hove near l y  two tons 
of broken ore nearby . The c l a i m  was l oca ted by R .  B .  Maddox , Jacksonv i l l e , '  i n  Septem ber , 1 952 . Chrom i te 
occurs i n  a s teep l y d i pp i ng ,  l e n s-shaped s t r inger  trend ing  about N .  1 5° W .  The chrom i te i s  mass i ve ,  coarse­
gra i ned ,  and shows cons iderab l e shear i ng . I t  has some ta l c  and a m i nor amount of chrome c h l or i te a l ong frac­
tures and shears and between t he  g ro i n s . Max imum th i ckness o f  t he  chrom i te l enses appears to  be  l ess than 2 feet . 
Assays by the depo r tmen t  from th i s  depos i t i nc l ude a sam p l e  taken by Maddox , wh i ch con ta i ned 38 . 08 percent  
Cr20 3 and 1 2 . 78 per cen t Fe ,  and a samp l e  of  se, l e c ted h i g h -grade ore token by the wr i te r  i n  O c tober , 1 954 , 
wh i ch assayed 44 . 90 pe rcent  C r 20 3, 1 2 . 1 8  percen t  F e ,  1 5 . 32 pe rcen t MgO , and 4 . 86 percent  S i0 2 . The pros­
pect has no  record of produc t ion . 

O c c u r r e n c e s  N o t  Z o n e d  

The three chrom i te depos i ts i n  the sou theast corner of the mop area , name l y  the February (9) , Lucky Hunch  
( 1 0) ,  and W h i te Wate r  Lode ( 1 2) c l a ims , l i e  outs ide the a rea  where de ta i l ed struc tura l s tud i es we re mode and ore 
not i n c l uded in the zona l  pa t tern arbi trar i l y  esta b l i shed for the other depos i ts .  

February C l a i m  (9) 

The February c l a i m  is in the SW 1 sec . 33, T .  37 S . ,  R .  9 W . ,  at  1 , 680 ( a l t ime ter) fee t  e l eva t ion . The 
c l a im  i s  owned by Pete N e u ber t ,  G ran ts Pass . I t  is reached by way of 0 . 4  m i l e  of road to the r i g h t  (eas t) from 
the I l l i no i s  R i ver road a t  Knapke G u l ch , l l  m i l es west of Se lma . The worki ngs , when v i s i ted i n  Oc tober , 1 954, 
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cons i s ted of three cu ts . These cons i s ted of a bu l l doze r  t rench 30 by 20 fee t i n  area and 1 5  fee t i n  depth i n  a 
l arge fau l t  zone a l ong the serpen t i ne con tac t  s tr i k i ng N .  60° W . ;  a cu t  about 1 50 fee t to the sou th tho t was 40 
by 60 fee t  i n  area and 1 0  feet  deep; and a sha l l ow excava t ion border i ng  t h i s  second cut  on the eas t tha t was 
about 80 fee t in d iamete r . 

No ch 1 om i te was seen i n  p l ace but about 200 pounds of mass ive chrom i te m i xed w i th serpen t i ne is pi l ed by 
the 40 by 60 foot cut . A se l e c ted samp l e  of the ore subm i t ted to the depa r tment by N eubert assayed 43 . 26 per­
cen t Cr 20 3 and 1 2 . 1 0  percen t Fe . The re has been very l i t t l e  or no p1·oduc t ion . 

Lucky H unch  C l a i m  ( 1 0) 

The Lucky Hunch c l a i m  work i ngs  ore about 1 , 000 feet sou th of the February (9) work i ngs and 200 fee t above 
the I l l i no i s  R i ver  road at 1 ,  250 fee t  e l evat ion in the S�SE! sec . 33 , T .  37 S . ,  R .  9 W .  C .  W .  Dean , G ran ts 
Pass , purchased the c l a im  from Pe te Neubert  i n  September , 1 956 . A shor t  steep road l eads n ortheast to the m i ne  
from a po i n t  on  t he  I l l i no i s  R i ver road approx imate l y  1 0  m i l es wes t  o f  Se lma . 

When v i s i ted i n  Oc tobe r ,  1 956, the work i ngs cons i s ted of a I orge open cut  area wh i ch  was 75 by 1 00 by 35 
feet at the face . The cut  was l a ter en l arged to about tw i ce tha t s i ze .  

Cons iderab l e  f l oa t  was found from t ime to t ime on the s teep s l ope . Excava t i on wi th a bu l l dozer l ed to d i s­
covery of mas s ive chrom i te l enses i n  the h i g h l y sheared ta l cose serpen t i ne . A rough l y  e l l i p t i ca l  pod of hard , 
re l a t ive l y  un sheored mass i ve ore measu r i ng  6 by 8 by 1 0  fee t and wei gh i ng  46 tons was m i n ed i n  a s i ng l e  chunk 
by us ing  the cab l e  winch on a TD 24 bu l l dozer . ,O ther sma l l e r  chrom i te l enses and narrow str i ngers of crushed 
ore loy  i n  a zone s tr i k i ng abou t N .  5° W .  and d i pp i ng  30° E .  The chrom i te l en ses occurred i n  a c l uster wh i c h  
p inched o u t  i n  e i ther d i rect ion a l ong  the s t r ike . T h e  46- ton pod was l y ing  near the cen ter o f  the c l uster; a 4-
foot th i c k  pod , about 1 2  fee t l ong and 1 0  fee t wide , was ju s t  south of i t; and a 2-foot th i ck l en s  about 6 fee t 
l ong  wos on the north s ide . A few other sma l l  chunks and s t r i ngers of chrom i te were m i ned from the c l uster and 
to the sou th a l ong  the s tr i ke . Mi n i ng began in Oc tober ,  1 956 . Tota l produc t ion was 1 50 tons of ore wh i c h  av­
eraged about 43 . 5  perce n t  Cr20 3 and 1 0 . 8  percent  Fe . 

Wh i te Water Lode C l a i m  ( 1 2) 

The Wh i te Wa ter Lode c l a i m  was l oca ted i n  1 956 by Evere tt K .  McT immonds and Joe Cherr y ,  Se lma . The 
c l a im  is in the SE! sec . 5 and N E! sec . 8 ,  T. 38 S . ,  R .  9 W .  The work ings ,  when exam i ned in June,  1 956, 
cons i s ted of a short tunne l  s i tua ted on the east bank  of Roncher ie  Creek . The tunne l was reached by d r i v i ng 2 . 4  
m i l es on the Che tco Pass road and 1 . 2 m i l es on the Mohawk m ine ( 1 4) road , then go ing  a quarter of a m i l e  by 
trai l .  A rood was repor ted l y  bui l t  to the occurrence at a l a ter da te . Produc t ion cons i s ted of not more than 5 
tons of ore ,  wh i ch was sh i pped i n  e i ther 1 956 or 1 957 . 

The tunne l i s  40 fee t above the creek on a s teep ,  40° s l ope in h i g h l y  sheared l i gh t  green i sh-gray serpen t ine  
a t  an a l t imeter e l eva t i on of 1 , 550 fee t .  I t  trends eas t  for 10  fee t then south for 8 fee t .  Sma l l  l e nses of  chrom i te 
ore exposed on the eas t  and sou th faces . A chrom i te l en s  2! i nches th i ck and 1 0  i nches l ong s tr i kes approx i ­
mate l y  north and h a s  a f l a t  d i p  eas t .  The ore p i l e  o n  t h e  wes t s ide o f  t h e  creek con ta i ned 3 tons o f  medi um­
grade chrom i te .  The la rges t  bou l ders ore as much as 1 foot i n  d i a.ne ter. Some of the ore is m i xed w i th serpent i ne 
and some has t h i ck l y d i ssem ina ted chrom i te gro i ns . Assays i n c l ude two samp l es of f l oa t  from 1 00 fee t nor theast 
of the tun ne l ,  subm i t ted to the depa r tmen t by Joe Cherry , and two samp l es from the tunne l ,  subm i t ted by Mc­
T immonds ,  as fo l l ows: 

Oeser i pt i on 

F l oa t  samp le s :  
Mass ive ,  coarse crysta l l i ne  
Some w i th serpen t i ne 

Tunne l  samp l es: 
Chrom i te wi th serpen t i ne ,  ta l c ,  chrome c h l or i te 
and aragon i te 
Th i ck l y d i ssem i na ted 

48 . 1 0% 
43 . 08% 

45 . 1 0% 
37 . 1 0%  

Fe 

1 2 . 40% 
1 3 . 00% 

1 2 . 20% 
1 1 . 1 0% 

4 . 85% 

8 . 90% 
1 1 . 60% 
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BABYFOOT-L I TTLE CHETCO AREA 

I n t r o d u c t i o n 

Loca t i on and Topography 

T h e  Baby foo t- L i  t t l e  C h e t c o  a r e a  oc c u p i es an e l onga te be l t  of abou t 13 square m i l es i n  Tps . 38 and 39 S . ,  
R .  1 0  W .  a t  t h e  headwaters  of the C h e t co R i v e r  near  the east boundar y o f  Curry County ( see p l a te 1 0  i n  pocke t) . 
Access to the chrom i te depos i ts i s  from On ion Camp a t  the northeast corner of the area v ia  a rood bu i l t  by the 
Chetco M i n i ng Co . in 1952 . O n ion Camp i s  reached by way of a Forest Serv i ce rood from U . S .  H ighway 1 99 .  
The rood beg i ns a t  the sou th end of E i gh t  Do l l a r  Mounta i n  2 m i l es north of Kerby,  fol l ows down the I l l i no i s  R iver 
about 3 m i l es ,  crosses i t ,  and goes up Joseph i ne Creek ,  Days G u l ch ,  and over F idd l er Moun ta i n ,  a tota l d i s­
tance of 1 7 m i les from U . S .  H ighway 1 99 .  

Topograph i ca l l y  the area i s  very rugged . E l eva t ions range from 4, 903 fee t on Canyon Peak to 2 , 000 feet on 
the L i t t le  Chetco R iver . Streams dra i n i ng the a rea ore Bobyfoot and Carter Creeks, wh ich  f l ow westward i n to 
the C:hetco R iver ,  and Copper a nd D i tch Creeks , f l ow ing .  southward i n to the L i tt l e  Chetco R i ver a t  the southern 
edge of the area . The a rea l ies whol l y  w i t h i n  the Chetco Peak 1 5-m inu te topograph ic  quadrang l e .  

Geo log i c  mopping 

Geo log i c  mopp ing  of  the a rea was done dur ing August ,  1 954, wi th the ab l e  ass i s tance of Robert D .  Ben t l ey . 
The procedure was s im i l a r  to tha t used for the Centra l I l l i nois  R iver a rea . The U .  S .  G eo l og i ca l  Survey Chetca 
Peak topograph i c  mop manuscr ip t  w i th a sca l e  of 1 : 24, 000 served as a bose , and en l a rged aer ia l photographs were 
used as an a id to geo l og i c  i n terpreta t ion . Previ ous mopp ing  of the area hod been done on a sma l l er sca l e  by 
Wel l s  and others ( 1 949o) as por t  of the geo l og i c  mop of the Kerby 30-m i nute quadrang l e .  

G e o l o g y  o f  t h e  A r e a  

Genera l sett ing 

The area i s  under l a i n  ma i n l y  by serpen t i ne wh i ch has i n truded metamorphosed sed imentary and vol can i c  rocks 
be l ong ing  to the Rogue and Ga l i ce  forma t ions of the Upper Jurassi c age (see p l a te 1 0) .  The serpent ine bod ies 
ore for the most por t  conformab l e  w i th the o lder rocks . Two ma i n  serpent ine " s i l l s "  str i ke approx imate l y  N .  25° 
E .  and d i p  a bout 45° SE . Sma l l er s i l l - l i ke bod ies ,  fau l ted segmen ts ,  and offshoots (d i kes) of serpen t i ne are 
common . 

Rogue format ion 

The Rogue format ion ,  the o ld�s t  iri · IIi� a rea , cons i s ts of a I o rge body of amph i bo l e  gne i ss exposed i n  the 
sou thwes t por t  of the mopped a rea . Exce l l en t  outcrops ore found in Corter Creek ,  on Ba i l ey  Moun ta i n ,  a nd i n  
the l ower por t  o f  the L i t t l e  Che tco R i ver . The amph i bo l e  gne i ss i s  a gray ,  medi um- t o  coarse-gra i ned rock con­
s i s t ing of a l terna t ing  dark and I ight bonds or fol io . Hornb lende i s  the pr i n c i pa l  dark m i nera l . The I ighter­
col ored m inera l s  i n c l ude p lag ioc l ase , quar tz ,  epidote , and c l i nozo is i te . M inor amoun ts of magnet i te and sphene 
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are a l so presen t . A ccord ing  to We l l s and others ( 1 949a , p .  2) some of the amph i bo l e  in this a rea i s  ac t i no l i te 
ra ther than hornb l ende . These rocks are formed by reg i ona l  me tamorph i sm of m i xed sed i men tary and vol can i c  
rocks . 

Ga l i ce forma t ion 

The G a l i ce format ion cons i sts of i ndurated sandstones,  sha l es ,  and m inor cong l omerate , toge ther w i t h  i n ter­
bedded agg l omerates, tuffs , and l ava f l ows . Some narrow l enses of chert  are i n terbedded wi th the sandstone . 
Cons iderab l e phy l l i t i c  me tavo l can i c  rock, probab l y a l tered tuffs , is found in the southwestern par t  of the map 
area . Some of the phy l l i te i s  further a l tered l oca l l y  to ch l or i te sch i s t ,  espec ia l l y near i ts con tac t  w i th serpen­
tine a nd i n  zones of i n tense shea r i ng . 

I n  a few p laces near the con tacts wi th serpen t i ne , sedi ments or vol can i c  rocks of the G a l i ce  format ion have 
been a l tered to amph i bo l e  gne i ss .  Examp les of th i s  type of a l tera t ion may be seen on the r i dge sou th of Car ter 
Creek where the G a l i ce forma t i on i s  in con tac t  w i th the eastern edges of the two serpen t i ne  s i l l s (see p l . 1 0) .  

Serpen t i ne  

Most of  the  per idot i te i n  the  Babyfoot-L i tt l e  Chetco  map a rea  i s  a l tered compl e te l y  to serpen t i ne . The  typ­
i ca l  serpen t i ne  i s  an  a l tered saxon i te ,  or possi bly l he rzo l i te .  I t  has a pseudo-porphyr i t i c  texture , due to the 
presence of med i um-gra i ned bast i te a fter pyroxene in a groundmass of mesh-struc ture an t i gor i te after frac tured 
ol i v i ne . The amount of bas t i te var ies  from 10 to 40 percent .  Much of the se-rpen t i ne  i s  h i gh l y  sheared , e i ther to 
o dark o l i ve-green p l a ty rock w i th p i tchy l us ter ,  or to a mass of b l u i sh-gray ,  ta l cose sca l es .  Few p ieces are 
l arger than an inch in d iameter . The descr i pt i ve  terms " s l i cken t i te "  a nd " f i sh sca l e "  serpen t i ne  are common l y  
used for i t .  Extreme shea r i ng i n  the serpen t i ne  s i l l s  i s  genera l l y  found a l ong the contac ts ,  wi th more competent 
rocks such as di kes ,  i nc l usi ons , or part ly a l tered per idot i te , and in zones  of more i n tense movemen t .  

Some of the serpen t i ne  i s  redd ish-brown on the weathered surface and some i s  a b l u i sh-gray wi th a n  occasi ona l 
green t i n t . The reason for th i s  surf i c i a l  co lor d i fference is not we l l  unders tood . The two var i e t i e s  are very s im i -
l a r  i n  · both m i nera l og i ca l  a n d  chem i ca l  composi t ion . On  m i croscop i c  exam i na t ion o f  th i n  sec t ion both the red­
wea ther ing  a nd b l ue-wea ther ing  serpen t i ne are seen to be a l most compl e te l y  a l tered . In con trast w i th i ts wea thered 
surface ,  the red-weather i ng  var i e ty i s  usua l l y  dark-green on a fresh l y  broken surface . The - rock  has a sp l i n tery 
frac ture . In e i ther var i e ty ,  no ol i v i ne ,  and on l y  a m i nor amoun t of the pyroxene,  rema ins  una l tered . The red­
wea ther i ng serpen t i ne  has a sma l l  amount of secondary aragon i te not seen i n  the b l ue-wea ther ing serpent i ne  and 
s l i gh t l y  l ess accessory magne t i te . Chemi ca l l y ,  the two types of  serpen t ine  are on l y  s l i gh t l y d i fferent  ( see chem­
i ca l  ana l yses i n  Par t  I ,  tab l e  1 ) . The red-wea ther ing serpent ine  has s l i ght l y  l ess MgO and Fe and s l i gh t l y more 
S i02, A I 20 3, and CoO than does the b l ue-wea ther i ng var i e ty . From th i s ,  i t  may be seen that the red-wea ther ing 
serpen t ine i s  a tr i f l e  l ess bas i c .  

F i e l d  re l a t i onsh i ps of these two var i e t i es of serpen t i ne ,  both of wh ich  have apparen t l y  resu l ted from a l tera t i on 
of saxon i te ,  may g i ve some exp l ana t i on for the i r  d i fferences . A par t l y  a l tered per idot i te i s  genera l l y  a redd i sh­
brown , " bucksk i n "  col or on the wea thered surface ,  wh i l e  a comp l e te l y  a l tered per idot i te,  or  serpen t ine , i s  
usua l l y  b l u i sh  o r  green i sh-gray on  the  weathered surfa ce . The  red-wea ther ing  serpen t i ne  i s  l ess abundan t  and  
probab l y  forms under  spec ia l cond i t i ons . I t  has  been  noted i n  the fi e l d  tha t red-wea ther i ng  serpen t i ne  common l y  
occurs a s  she l l s  around sma l l d i kes or a l tered i nc l us ions i n  the serpen t i ne  bod i es .  I t  a l so occurs i n  i rregu l a r  zones 
from 5 to more than 30 fee t  w ide ,  l y i n g  w i th in  and trend ing para l l e l  to the serpen t i ne  s i l l s .  Sma l l  roof pendan ts 
ahd i n c l us ions are more common i n  these red zones than e l sewhere . The s l i gh t l y  d i fferent  compos i t i on of the red­
weather ing serpen t i ne  may have been in f l uenced by pa rt i a l  ass i m i l a t i on of these older rocks . There is no apparent 
connect ion between such surface col or ing  and the presence of chrom i te depos i ts .  

Per idot i te wh i ch  i s  somewhat l ess a l tered to serpen t i ne i s  found i n  a few p laces,  ma i n l y  i n  the broader sou th­
ern por t i on of the western serpen t i ne  s i l l . A var i e ty con ta i n ing  l arge percen tages of d i ops ide and show ing  on l y  
par t i a l  a l tera t i on was noted near the Hawks Rest  V i ew c l a im  ( 1 2) .  

Bas i c  d i kes 

Rod i ng i te d i kes :  Both rod i ng i te a nd pyroxen i te d i kes a re found in the area mapped , and occasi ona l l y  the two 
are seen to grade i n to one a nother and form d i kes of i n termed ia te composi t ion . 

The ca l c i um-r ich  rod ing i tes  are apparent l y a l tera t i ons of bas i c  d i kes such as gabbro, and poss i b l y  i n  par t  
d i or i te and dac i te ,  wh i ch  have i n truded the  serpen t i ne . They  are sma l l ,  se l dom more than  20 fee t  w ide , and 
d i scon t i nuous in  outcrop as  though broken up by shea r i ng and la te  deforma t ion of the serpen t i ne . Some of the 
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rod ing i tes i n  the a rea are coarse g ra i n ed and con ta i n  pyroxene crysta l s  a s  much  a s  8 i n ches i n  l eng th;  others a re 
f ine-gra ined and mass i ve . The i r  col or is wh i te ,  green i sh-gray ,  or p i nk i sh . ( See d i scuss ion of rod i ng i te , Par t  I ) . 

Both pyroxenes and amph i bo l es are found i n  these a l tered d i kes . An  examp l e of rod i ng i te wi th pyroxene ,  
or i g i na l l y  e i ther ensta t i te or d i a l l age ( ? ) ,  a l tered par t l y  to bast i te and par t l y  to  an  amph ibo le  hav ing  opt i ca l  
proper t ies  s im i l a r  to an thophy l l i te ,  was round i n  the a rea . Hornb l ende , a l ong  w i th d i ops ide ,  was a l so seen i n  a 
few of the d i kes ana l y zed . 

Pyroxen i te d i kes :  Two types of pyroxen i te were noted i n  the a rea . Narrow d i kes made up a lmost en t i re l y  of 
l arge p l a ty crys ta l s of ensta t i te are fa i r l y  common . Minor amoun ts of serpen t i ne  and bas t i te occur between the 
ensta t i te c rys ta l s; howeve r ,  these coarse-gra ined pyroxen i te d i kes are for the most par t  re l a t i ve l y  fresh and un­
a l tered . The other var i e ty of pyroxen i te i s  composed a lmost en t i re l y  of d i opside (d ia l lage) and grades i n to a 
part l y  a l tered per idot i te con ta i n ing monoc l i n i c  pyroxene and o l i v i ne ,  wh i ch  may be ca l l ed wehr l  i te . Th i s  rock 
i s  exposed i n  the v i c i n i ty of Hawks Rest V i ew chrom i te depos i t  ( 1 2) .  Some of the serpent i ne  in the area whi ch 
con ta in s  a s l igh t l y  h i gher l ime  con ten t  and has  secondary ca l c i te or  aragon i te probabl y a l so o r i g i na l l y  con ta i ned 
vary ing amoun ts of the I ime-bea r i ng pyroxene,  d i opside . 

D i or i t i c  d i kes 

D i kes of d i or i t i c  compos i t i on are numerous in the area and i n c l ude dac i te ,  dac i te porphyry, and hornb l ende 
d i or i te . A few of the d i kes grade from one type i n to another . For examp l e ,  the d i ke exposed on the r i dge north 
of the Babyfoot m i ne  ( 1) has a g ran i t i c  texture in i ts cen tra l port i ons and i s  composed of approx i ma te l y  85 per­
cen t sod i c a ndes ine ;  7 percent  qua r tz; 6 percent  secondary hornb lende , c h l or i te ,  and serpen t i ne  comb ined; and 
2 percen t  secondary garne t .  Th i s  d i ke i s  not more than 1 00 fee t wide and is abau t 2 , 000 feet l ong . I t  has darker 
por t i ons con ta i n i ng as much as 35 percen t hornb l ende . The north end of the d i ke p i nches down to a bou t 4 fee t  
i n  w id th . A t  th i s  poi n t  i t  i s  f i ner g ra i ned a nd  more  nea r l y  resemb l es d i kes mapped as dac i te . 

The dac i te d i kes are f ine of gro i n  and l ight  gray i n  co lor and most of them conta i n  a few fe l dspar pheno­
crysts rang i ng from 2 to 5 mm i n  d iameter . Under the m i croscope , the goundmass i s  seen to be composed of par t l y  
saussura t i  zed fe l dspa r ,  usua l l y  somewhat crushed , a sma l l amoun t  o f  quar tz ,  a nd  some fresh-appear ing secondary 
a l b i te( ? ) . Sma l l ,  sca t tered, i r regu l a r  gra i ns of grossu l ar i te garnet ,  and s l ender crysta l s  of green hornb lende 
a l tered par t l y  to an t igor i te are ev idence of roding i te- type a l tera t i on . Fe ldspars range from ol igoc lose to sod i c  
andesine . Some orthoc lase was found i n  these rocks b y  We l l s  and others ( 1 949a) . The l ong ,  narrow dac i te d i ke 
wh i c h  crosses the L i t t l e  Chetco R i ver above D i tch Creek shows evidences of a l tera t i on and contort i on but reta ins  
the typica l  porphy r i t i c  texture . 

Structure 

Cons iderab l e  fol d ing has taken p l ace s ince i n trus ion of the per i dot i te and serpen t ine . The serpent i ne and 
l a ter acid i n trusi ves are for the most part conformable w i th the enc l os ing  G a l i ce sed iments and vol can i c  rocks . 

Fau l t ing is fa i r l y  common , espe c ia l l y  in the sou thwestern pa r t  of the map a rea . The larger fau l ts wh ich  cu t  
a cross and offse t the  serpen t i ne are marked by the  pene tra t ion of  s l i ckent i te and a g reen c h l or i te sch i s t  for a con­
s iderab l e  d i s tance from the ma i n  serpen t i ne bod ies . 

D e s c r i p t i o n s  o f  t h e  C h r o m i t e D e p o s i t s 

D i str ibut ion 

The Babyfoot-L i t t l e  Che tco area has fewer known chrom i te m i nes and prospec ts ( 1 3  are shown on p l a te 1 0) 
than are found i n  the Cen tra l I l l i no i s  R i ver Clrea; however , i t  has not been prospected as thorough l y  . . From l o­
cat ions of the var i ous depos i ts and occurrences of chrom i te f l oa t  i t  con be sta ted tha t i n  genera l the western edges, 
or bases ,  of the serpen t i ne  s i l l s are the most favorab le  for pr.ospec t ing . The frequency of chrom i te occurrences 
in  the western serpen t i ne si l l  i s  grea ter than i n  the eastern s i l l .  
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Babyfoot M i ne ( 1 )  

When operated i n  1 953 ,  the m i ne was owned b y  the Che tco M i n i ng  Co . , G ra n ts Pass , i n c l ud i ng  Ben Baker , 
Ed Knox ,  Fay B r i s to l , T .  T .  Leonard , and G ordon Whi te .  I t  i s  i n  the SWaNW! sec . 30, T .  38 S . ,  R .  9 W . ,  a t  
3 , 450 fee t  e l eva t ion ,  a n d  i s  near l y  a m i l e  wes t of O n ion Camp, and 1 8  m i l es wes t  of U ,  S .  H i ghway 1 99 .  

The worki ngs cons i s t  of severa l l eve l s  of bu l l dozer cu ts . N o  underground deve l opmen t  had been a t tempted 
at the t ime the m i ne was v i s i ted in A ugust ,  1 954 . 

The ore is h i g h  g rade and p i cked sam p l es free from gangue assayed by the depa r tmen t  averaged a bout  52 per­
cent  Cr20 3 wi th 3 . 4  chrome- i ron ra t i o .  M u c h  o f  the chrom i te m i ned i n  1 95 1  a n d  1 952 was from f l oa t  i n  the are� 
near the g u l l y  abou t 1 00 yards be l ow the ma i n  work i ngs . There are two zones i n  wh i ch sma l l  pods or l enses of 
chrom i te occur (see ske tch of worki ng s ,  p l a te 1 1 ) .  The ma i n  chrom i te occurrence para l l e l s  the fau l ted con tac t  
o f  sheared serpen t i n e  and  a footwa l l  o f  a rg i l l i te t ha t  s t r i kes N .  1 5° W .  and d i ps 68°  N E .  T he  other l ess import­
ant chrom i te-bea r i ng  zone l i es from 50 to 80 fee t east  of the con ta c t . The arg i l l i te i s  a bout 5 feet th i ck at a 
poi n t  where the sec t ion was measured; and i n  p l aces , the s l i g h t l y  a l tered porphyr i t i c  andes i te under l y i ng  the a r­
g i l l i te comes i n  d i r ec t  con ta c t  wi th the serpen t i ne . A m i xture of  serpen t i ne  and crushed a rg i l l i te form about I 
foot of gouge . Shear ing  i n  the serpen t i ne  and a l i gnment  of the chrom i te l enses conform to the a t ti tude of the 
arg i l l i te .  B u l l dozer excava t i on a l ong the con tac t  for abou t 200 fee t  i nd i ca te s  tha t the l en ses of ore are w i de l y  
separa ted and re l a t i ve l y  sma l l ,  mak ing  m i n i ng d i ffi cu l t .  L i t t l e  or no  dr i l l i ng has been done t o  test for ore a t  
depth . 

The m i ne has reported l y  produced abou t 1 00 tons of chromi te ore averag i ng  48 percen t Cr20 3 wi th 3 . 1 
chrome- i ron ra t i o  for the per iod of opera ti on from 1 95 1  through 1 954 . 

Lucky Day Prospec t  ( 2) 

The Lucky Day prospect was l oca ted by Doug la s  L i t t l e and L .  A .  C u l ber tson , Se lma ,  i n  Septem ber ,  1 953 . 
The prospe c t  i s  a bout 1 , 500 fee t eas t  of the Babyfoot m i n e  a t  4, 000 fee t e l eva t i on ,  near the cen ter of sec . 30,  
T .  38 s . I R . 9 w . 

A s ha l l ow d i scovery p i t  exposed a sma l l a rea of d i ssem i na ted chrom i te w i th a few narrow l e nses of mass ive 
chrom i te .  Sma l l  rod i ng i te d i kes  crop out  on e i ther s ide  of the chrom i te occurren ce . A sam p l e  of p i cked h i gh­
grade ore subm i t ted to t he  department  assayed 47 . 94 per ce n t  Cr203 and 1 0 . 70 percent  Fe . The re  had  been  no 
produc t ion up  to the t ime the prospec t  was  v i s i ted i n  September , 1 954 . 

Sugar l oa f  Prospec t  (1) 

The Suga r l oaf prospec t  was l oca ted i n  Septembe r ,  1 954, by James M .  N ea l y  and Ernes t  E .  Toothaker , i n  the 
S E!NW! see . 25 , T .  38 S . ,  R .  10 W . ,  at  about 3 ,  000 fee t e l eva t i on . 

The c l a i m  was not exam i ned by the wr i ter as the mapp ing  i n  the area was done pr i or to i ts d i scovery , A ccord­
ing to N ea l y ,  the prospec t  is near the western con tac t  of the wes tern serpen t i ne  s i l l ,  j us t  southeas t  of the steep 
topograph i c  knob ca l l ed the Suga r l oa f  and a bout 450 fee t above Babyfoat Creek . Seve ra l p i eces of h i gh-grade 
chrom i te f l oa t  were found . A samp l e  of chrom i te subm i t ted to the departmen t  by N ea l y  assayed 54 . 37 perce n t  
Cr203 a n d  1 0 . 06 percent  Fe . One  chrom i te bou l de r  found  i n  s l i de  debr i s  we ighed approx imate l y  750 pounds . 
Worki ngs reported l y  cons i s t  of sma l l open cuts about 20 feet east of the contac t  and 50 fee t  above the tra i I .  N o  
product ion i s  known from th i s  occurrence . 

N o  N ame Prospec t  (4) 

An unnamed occurrence ,  abou t 1 m i l e S .  25° W .  of the Suga r l oaf prospec t ,  i s  s i tuated on the r idge l ead ing  
out to  the  L i tt l e  Cragg ie s  i n  the  W�NW! sec . 36, T .  38  S . ,  R .  10  W .  A �ma l l  amoun t of f l oa t  chrom i te taken 
from a sha l l ow p i t  in the m i xed soi l and rock i n d i ca te s  a sma l l occurrence near the top of the r i dge . No ore was 
found in p lace . 

A samp le  of the mass ive chrom i te wi th a m i nor amount of i n terst i t i a l  serpen t i ne  and ta l c  ana l y zed i n  the 
departmen t ' s  l abora tory assayed 44 . 00 percen t Cr203 and 1 1 . 07 percen t Fe . 

Carter Creek D iv ide  C l a i m  (5) 

The Carter Creek D iv ide c l a i m  was l oca ted by the Chetco M i n i ng Co . in 1 950 . The c l a i m  i s  on the r idge 
between Car te r  Creek and D i tc h  Creek in the N � sec . 2 ,  T .  39 S . ,  R .  10 W . ,  at 3 ,  770 fee t  e l eva t i on , Work­
i ngs cons i st of three sha l l ow bu l l dozer cuts in h i g h l y  sheared serpen t i ne . No chrom i te was seen in p lace  whe n  
v i s i ted i n  1 954 . 
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The chrom i te apparen t l y occurs a s  sma l l i so l a ted l enses . The cu ts I i e  a shor t d i s tance eas t  of the con tac t  
between serpen t i ne  and rocks of the G a l i ce forma t ion tha t have been a l t.ered near the conta c t  t o  a phy l l i te or 
sch i s t  composed of ch l or i te ,  ta l c ,  ond ser i c i te ( ? ) . T h i s  con tac t  a l tera t i on zone grades in a few fee t  to we l l ­
bedded sands tone tha t s tr i kes N .  40° E .  and d i ps 35° SE . 

Cons idera b l e  f loa t chrom i te was m i ned from an area be l ow and abou t I , 000 fee t  south of the cu ts . A ccord­
i ng to Ben Bake r ,  G ran ts Pass, nea r l y  30 tons of (<tOpercent  Crz03 and 1 1 . 5 percen t  Fe) ore were m i ned from 
s l ide debr i s  i n  and near the gu l l y  west of the m i ne camp (p l . 1 0) .  One bou lder  of mass ive chrom i te recovered 
was repor ted to be abou t 4 fee t  i n  d i ame ter . 

Burned Cob in  C l a i m  (6) 

The B urned Cab in  c l a i m ,  l oca ted by the Che tco M i n i ng Co . ,  i s  be l ow and about 1 50 yards sou th of the m i n e  
camp . T h e  work ings  a r e  a t  a pprox imate l y  3 , 500 fee t  e l eva t ion i n  t h e  N W ;k S E ;k  sec . 2 ,  T .  3 9  S . ,  R .  1 0  W .  
N ear l y 40 tons of chrom i te assay i ng , when free of d i r t ,  45 percent  Cr203 w i th 2 . 9  chrome- i ron ra t i o ,  were repor t­
ed l y  m i ned from open cu ts near the edge of a lands l ide area . Pr i or to excava t ion ang u l a r  chrom i te bou lders  as  
m uch as . 2  fee t  in  d iame ter repor ted l y  l ay  c l ose toge ther on the surface ,  a l igned i n  such a way as  to suggest  a 
broken por t ion of a tabu la r  body . A zone of cemen ted serpen t i ne  brecc i a  and a curv ing , re l a t i ve l y f l a t- l y i n g  
s l i p  p l ane wi th " rubbery"  serpen t i ne  gouge i s  exposed i n  the cu ts and i nd i ca tes ac t ive  l ands l i d i ng . 

L i t t l e Boy C l a i m  ( 7) 

The L i t t l e  Boy c l a i m  is par t  of the Can yon Pea k  G roup be l ong i ng to the Chetco M i n i ng Co . i n  1 954 . I t  i s  
on  t he  r idge a bout 700 yards southwes t  o f  t he  Cor ter Creek D iv ide  c la i m  i n  the W �  sec . 2 ,  T .  39 S . ,  R .  1 0  W .  
A t  th i s  l oca t ion the serpen t i ne  i s  pu lver i zed from i n tense shear i ng . The r idge top and surround i ng  a rea has the 
appearance of a m i ne dump con ta i n i ng  s l acked p i l es of gray ta l cose serpen t i ne . A ccord i ng  to Ben Boker,  severa l 
egg-shaped bou l de rs of chrom i te were found in the h i gh ly sheared serpen t ine  wi th no apparen t pa ttern of d i s tr i - · 
but ian . About 1 5  tons of ore , assay i ng  46 percen t  Cr20 3 and 1 3  percent  F e ,  were token from sha l l ow bu l l d ozer 
cu ts and from f l oa t  bou l ders on the surface . 

· 

A narrow,  d i scon t i n uous ,  f ine-gra i ned rod i n g i te d i ke cu ts through the sheared serpen t i ne  on the r idge . I t  
crops out ove r  a d i s tance of approx imate l y  1 50 yards . The d i ke i s  a s  much a s  3 feet th i ck  w i th a n  average th i ck­
ness of I foot . I t  s tr i ke s  N .  50° to 70° E .  and d i ps 20° to 30° SE . 

The Chetco M i n i ng Co . reported recover ing  some f loat  chrom i te on ad jo i n i ng p l acer  c l a ims on the h i l l s i de  
to  the  south . 

Ba il ey Chrom i te Prospec t  (8) 

The Ba i l ey Chrom i te prospect  i s  a pprox imate l y  500 ya rds southwest of the L i tt l e  Boy worki ngs in the south­
eastern edge of sec . 3 ,  T .  39 S . ,  R .  10 W . ,  at 3 , 700 fee t  e l eva ti on . T he occurrence cons i sts of sparse l y  d i s­
sem ina ted chrom i te in  a dark o l i ve-green serpent ine . The serpen t i ne  conta i n i ng chrom i te has o re l a ti ve l y smooth 
texture and was or ig i na l l y  an  o l i v i ne- r i ch  per i dot i te or dun i te .  However , some bf the surround i ng per i doti te 
con ta i ns a s  much as  60 percen t  pyroxene . Some mass i ve fl oa t  chrom i te was found near the depos i t  a nd about 
1 , 000 pounds of th i s  sh i pp ing-grade f l oa t  ore was repor ted l y  recovered by the Chetco M i n i ng Co . i n  1 952 . N one 
of  the  d i ssem i na ted ore was  m i ned . 

Buck Chrom i te Prospe c t  (9) 

The Buck Chrom i te c l a i m , l oca ted in A pr i l ,  1 952 ,  by G eorge Koh l e r ,  Dewe y  D i xon , and Herman Borgman 
of Cave Junc t ion ,  i s  s i tua ted on a bare serpen t i ne  r idge i n  the SW.ft sec . 1 1 , T .  39 S . ,  R .  1 0  W . ,  a t  abou t 
2 , 900 fee t e l eva t ion . There are three l eve l s  of bu l l dozer cu ts . A 6-to 8-i nch  l en s  of mass ive  chrom i te s t r i k i ng  
about N . 30° E .  and d ipp ing 40° S E . was repor ted l y  exposed i n  t he  l ower cu t . A sma l l  amoun t  o f  d i ssem i na ted 
chrom i te ore was seen sca ttered about at the second cu t ,  but cou l d  not be found in p lace . A few sma l l  roding i te 
d i kes ore exposed i n  the h i g h l y  sheared serpen t i ne . Three rod i n g i te d i kes exposed i n  the second cu t  are 2� fee t ,  
2 fee t ,  and  1 foot w ide  respec t ive �y .  These d i kes  conform to  t he  pr i n c i pa l  p lane  o f  shear i ng i n  t he  serpen t i ne  
and i n  gene ra l  to  the trend of  t he  chrom i te . They . s tr i ke approx ima te l y  N .  30° E .  and d i p  55° S E . 

I n the l ower cu t  the chrom i te i s  mass ive ,  f ine-gra i ned , and has th i n  f i l ms of serpen t i ne  a l ong  the n umerous 
frac tures and shears . D i ssem ina ted ore from the second cut has a l so been h i g h l y  sheared . The ma t r ix  i s  a pa l e­
green a l tered dun i te . Some of the ore con ta i ns both medi um and f i ne-gra i ned ( 2  mm and 0 . 5  mm) chrom i te 
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crysta l s . The fi ner-gra i ned ,  d i ssem i na ted chrom i te apparen t l y  en tered frac tures i n  the ear l ier -formed , coarser­
gra i ned , more mass ive chrom i te .  

A sma l l amount of ore may have been sh i pped from th i s  c l a i m  but na record of produc t ion was obta i ned . 

Em i l y  Cab i n  M i n e  ( 1 0) 

The Em i l y  Cab i n  m i ne was l ocated i n  1 952  by Jack Eggers ,  R on Tycer , G eorge Koh l e r ,  and H .  T .  Borgman 
af Cave Junct ion . l t i s i n the SE.\- sec . 1 0 , T .  39 S . ,  R .  l O W . ,  a t a bout 2 , 400 fee t e l eva t i on . The bound­
ar ies of the c l a im  i n c l ude Em i l y  Cab i n , a l oca l  h i s tor i ca l  l andmark . 

Th i n  l en ses of chram i te i n  a narrow shear zone are exposed by an east- trend i ng  cut  ( f ig . 1 8) .  The occurrence 
i s  in a sma l l  nor th- trend ing  be l t  of serpent i ne  surrounded by a l tered vol can i c  and sed imentary rocks of the Ga l i ce 
forma t ion . On fresh exposures the serpen t i ne is dark green . Weathered surfaces are b l u i sh t.o green i sh gray and 
some have a honeycom b  struc ture caused by d i fferen t ia l  wea the r i ng . N ear  the eastern con tac t  n umerous para l l e l  
thread-s i zed chrysoti l e  ve i n l ets g i ve the surfaces o f  serpen t ine  the appearance o f  corduroy . A prom inent  fau l t 
trend i ng  a bout N .  20° W .  cuts off the serpen t ine abrupt l y  to the eas t . The chram i te i s  mass ive ,  h i g h l y  sheared , 
and con ta i ns some i n term ixed serpen t i ne . The shear zone i n  whi ch the chrom i te Qccurs s tr i kes N .  30° E .  and 
d i ps 60° SE . Th i s  l i nea t i on i s  a l so shown by the chrysoti l e  ve i n l e ts and a sma l l  rod i n g i te d i ke ( fi g . 1 8) .  

A pi cked samp l e  of the ore assayed by the department  shewed 39 . 93 percent  Cr20 3 w i th 1 0 . 27 percen t Fe . 
One or two truck l oads of ore may hove been sh i pped from the property but no accura te record was obta i ned . 

0 5 lO 20 
S c a l e  Feet 

F igure 1 8 .  Sketch of the face of Em i l y  Cob i n  chrom i te m i ne . Th i n  l enses of chrom i te are exposed in 
o narrow shear zone i n  serpent i ne . Crysoti l e  ve i n l e ts and a sma l l  a l tered d i ke (rod i n g i te) para l l e l  
the ore zone . 

Morn i ng  Sun Prospec t  ( 1 1 ) 

E 

The Morn i ng Sun c l a im  was Loca ted i n  1 952 by Jack Eggers,  Ron Tycer , Dewey D ixon , G eorge Koh l er ,  and 
H . T .  Borgman of Cove Junc t i on . I t  is in the S! sec . 1 0 ,  T .  39 S . ,  R .  l O W . ,  at 2 , 200 fee t e l eva t ion , on the 
road a shor t d i s tance west of Copper Cree k .  

Deve l opmen t  i n  A ugust ,  1 954, cons i s ted o f  an open c u t  6 5  b y  3 0  fee t ,  wi th o 1 4-foot face . The c u t  was 
caved and chrom i te cou l d  not be seen in  p lace . Th i s  occurrence is in o l on g ,  narrow body of serpen t ine tha t 
trends northwest across the W! of sec t i on 1 0 .  Serpen t ine  near the occurrence appears to have been r i c h  i n  o l i ­
v i ne a n d  locks the usua l bas ti te c�ysto l s  seen i n  a l tered pyroxene-bear ing  per i dot i te .  I n  p l aces the rock i s  h i gh l y  
sheared and appears comp le te l y  a l tered t o  serpen t i ne . Cons iderab l e to l e  and same wh i te f i brous an thophy l l i te 
are found i n  the serpen t i ne ,  part i cu l a r l y  around the chrom i te .  Chrom i te seen on the dump i s  mass ive ,  med i um to 
coarse gra ined , and m i xed w i th serpen t i ne . Assay i n forma t ion is not ava i l ab l e  but  the ore is apparen t l y  goad 
grade . Produc t ion is reported to hove been about 1 0  tons . 
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Howks Rest View M i ne ( 1 2) 

The Hawks Rest  V iew depos i t ,  owned by the Chetco M in i ng  Co . ( 1 954) , is i n  the NW! sec . 1 0 ,  T .  39 S . ,  
R .  1 0  W . ,  a t  a bou t 2 ,  900 fee t e l eva t i on . When v i s i ted i n  Augus t  of tha t yea r ,  deve l opmen t work con s i s ted of 
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an open cut  about 50 by 200 fee t  trend i ng N .  1 0° W .  A nor th-trend i n g ,  narrow, tape r i ng  l ayer or zone of 
chrom i te had been traced for near l y  1 00 yards . The chrom i te occurs in a l tered dun i te wh i c h  g rades i n to a rock 
composed large l y  of pyroxene ,  pr i n c i pa l l y  d ia l l age wi th some enstc1 t i te .  A bout 1 00 yards to the west of the 
chrom i te zone the contac t  of the serpen t i ne  wi th phy l l i t i c  rock of the G a l i ce forma t i on a l so s t r i kes approx ima te l y  
nor th . Fo l d i ng  or fau l t i n g  has resu l ted i n  oppos i te d i ps for the chrom i te and the o lder  fol ia ted rocks . The chro­
m i te I o yer d i ps as  much  as  50° to the west wh i l e  the phy l l i te d i ps 35° to 40° to the east . 

Both mass ive  and d i ssem ina ted ore hove been m i ned from the depos i t .  Chrom i te ore w i th about 1 5  percen t  
comb i ned serpen t i ne  a nd  o l i v i n e  was n oted t o  con ta i n  both coarse-gra i ned and  f i ne-gra i ned d i ssem ina ted chro­
m i te s im i l a r  to tha t descr i bed from the Buck occurrence (9) . A p iece  of f l oa t  chrom i te found be l ow the work i ngs 
was enc l osed in pyroxen i te but f i ngers of pyroxe n i te penetra t i ng  the frac tured coarse-gra i n ed chrom i te i n d i cate 
tha t the pyroxen i te i s  proba b l y  of l a ter or i g i n . The nor thern extens ion of the chrom i te zone a ppears to be cu t off 
by a rod i ng i te d i ke .  

By Augus t ,  1 952,  a bout 40 tons of ore con ta i n i ng 45 to 48 percen t Cr20 3 wi th a 3 to 1 chrom e- i ron ra t i o  
hod been m i ned from t he  open cu t . There ha s  been  no other s i g n i f i ca n t  produc t ion from t h i s  occurrence . 

Chrom i te F l oa t  O ccurrence ( 1 3) 

On the h i l l s ide about ha l f  a m i l e  N .  1 5° W .  of Ba i l ey cab i n  i n  the NW! sec . 3, T .  39 S . ,  R .  l O W . ,  a 
sma l l  occurrence of chrom i te f l oa t  was found by the wr i ter a t  abou t 3 , 450 fee t  e l eva t i on . I t  con ta i ns coarse­
gra ined , fra ctured chrom i te wi th a to l e  mat r ix . A samp l e  submi t ted to t he  depo r tmen t  l abora tory assayed 44 . 1 8  
percen t Cr20 3 and 1 0 . 39 pe rcen t  Fe . 
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CHROME R I D G E  A R EA 

I n t r o d u c t i o n 

Loca t ion and topography 

The Chrome R idge area occupi es about 25 square m i l es i n  Tps . 35 and 36 S . ,  R s . 8 and 9 W .  in Joseph ine  
County . I t  l i es 4 m i l es nor th  of  the  Cen tra l I l l i no i s  R i ver area . Access i s  v i a  a bouf 19  m i l es of  Forest Serv i ce 
road l ead i ng sou thwest from Ga l i ce . Du r i ng  w i n ter months the area is genera l l y  made i naccess i b l e  by ra i n  and 
snow . 

Topography of the Ch rome R i dge area is very rugged , and e l eva t i ons range from 2000 fee t on B r i ggs Creek to 
4 , 58 1 fee t on Free l a nd Moun ta i n . Chrome R i dge , a we l l - known fea ture , trends north through the cen ter of the 
area form ing  a dra i nage d i v ide be tween B r i ggs Creek on the east and Todd Creek on the wes t . Par ts of the Pear­
sol i Peak and Se lma 1 5-m inu te topograph i c  quadrang l es cover the area . 

G eo log i c  mopp i ng  

The  geol ogy of a por t i on of t he  Ch rome R idge a rea  was  mapped on a sca l e  o f  1 : 2400 and  t he  chrom i te depos i ts 
descr i bed by We l l s  and others ( 1 940b) . The area is i n c  I uded a l so on the geo l og i c  mop of the Kerby quadrang l e  
(We l l s  and other s ,  1 949o) . 

F i e l d  work by the wr i ter was done dur i ng  severa l tr i ps to the area i n  1 954 and 1 955 . A pre l i m i nary  repor t  on 
structure of the area was pub l i shed in the March ,  1 956, Ore . - B i n  (Ramp,  1 956) . 

G e o l o g y  o f  t h e  A r e a  

Genera l se t t ing  and age re l a ti onsh i ps 

The C hrome R i dge area is under l a i n  l arge l y  (see geol og i c  mop ,  p l a te 1 2) by s i l l - l i ke i n tr us i ons of per idot i te 
wh i ch hove been a l tered in por t  to serpen t i ne . The per idot i te is com posed of the m i nera l s  o l i v i ne  (60 to near l y  
1 00 percen t) , ens ta t i te ,  serpen t i ne  m i nera l s ,  a n d  accessory chrom i te a n d  magnet i te .  Fe l dspar i s  l ock i ng . We l l s  
and others ( 1 940b) des i gna te the u l tramaf i c  rocks a s  soxon i te con ta i n i ng sma l l  bod i es o f  dun i te . 

The per idot i te has i n truded the Upper Jurass i c  Rogue forma t ion wh i ch  is ma i n l y  an amph i bo le  ( hornb l ende) 
gne i ss wi th l esser amounts of green phy l l i te , sch i s t ,  and l oca l l y  impure qua r t zi te . The Rogue forma t ion i s  more 
h i gh l y me tamorphosed i n  th i s  area than a l ong the Rogue R i ver be l ow G a l i ce at i ts type l oca l i ty ,  be tween the A l ­
meda m i ne and Wh i sky Creek . Sma l l  i n c l us i ons o f  the Rogue forma t ion ore common i n  the per idot i te . 

Pyroxen i te ,  composed ma i n l y  of c l i nopyroxene (d iops ide ? )  wi th some amph i bo l e ,  serpen t i n e ,  ·and o l i v i n e ,  
makes up par t o f  t h e  per idot i te comp l ex  west o f  Free land Mounta i n  a n d  i s  mapped sepa ra te l y  o n  p l a te 1 2 .  N arrow 
ve i n l e ts of pyroxen i te and dun i te ,  ·many of them cross i ng  one another , hove f i l l ed frac tures cu t t i ng the per ido­
ti te . Such ve i n  l e ts ore i n terpre ted as represen t ing 

·
i n trus ions  of l a te res idua l por t ions  of the u l trama f i c  magma 

i n to ear l y-formed j o i n ts i n  the ma in  per i dot i te body . 
A t  the western edge of the Chrome  R i dge area , hornb l ende d i or i te ,  quar tz  d i or i te ,  and l oca l l y  o l i v i n e  ga bbro 

form a w ide and comp l ex be l t  of La te Jurass i c  or Ear l y  Cre taceous i n trus ives . These rocks are younger than the 
u l tramaf i c  i n trus i ons . 
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Structure 

Fau l t i n g :  There are two ma i n  se ts of fau l ts i n  rhe area : an  o lder set  wh i c h  t rends nor th  and a younger set  
wh ich t rends  nor thwest  and offse ts the o lde r . The l a rge eas t-west  fou l  t i n  the southern par t  of the area i s  proba­
b l y  r e l a ted to the northwest- trend i ng fau l t  system . Severa l sma l l  northwest- trend ing  fou l  ts in the v i c i n i ty of 
Chrome Camp were shown by W e l l s  and others ( 1 940b) to hove nor thwes tward d i sp l acemen ts of the i r  southwestern 
b locks .  Dur i n g  the prese n t  i nves t iga t ion s ,  s im i la r  fau l ts were seen cu t t i ng  some of the chrom i te depos i ts .  

Two l a rge , h i g h-ang l e ,  l ong i tud i na l  fau l ts ,  those of Cedar Moun ta i n  and Hansen Sadd l e ,  are pro jec ted sou th­
ward i n to the area of the map from the geo log i c  map of the G a l  i ce quadrang l e  (We l l s  and Wa l ke r ,  1 953) . These 
ma jor fau l ts s t r i ke approx ima te l y  N .  20° E .  

Fo l d i ng :  The u l tramaf i c  rocks i n  the Chrome R i dge area have undergone cons i dera b l e  fol d i ng (see geo l og i c  
map a n d  c ross sec t ions o n  p l a te 1 2) .  I n  add i t ion ,  c l ose l y  spa ced ver t i ca l  j o i n ts o r  c l eavages ( ? )  a n d  occas iona l 
shear zones have deve l oped a t  or near the crests a nd troughs of some of the fol ds . These secondary s t ructures 
tend to obscure the pr imary  p l a ty-f low st ruc tures wh i ch are best seen i n  the l a yered and sch l i eren-banded chro­
m i te deposi ts and i n  the occasi ona l s treaky d i s tr i bu t i on of pyroxene crysta l s  i n  the saxon i te .  Supp l emen ta l  to the 
l a rge sca l e  and ra ther t i ght  fo ld s  are a few sma l l d rag fol ds whose axes p l unge at h i g h  ang l es . 

Fo l d i ng of the l a rge per i dot i te area l y i ng eas t  of Chrome Camp was fi rs t  suggested by We l l s  and others ( 1 940b, 
p .  43 1 )  who sta te :  " The s i l l - l i ke body  of per idot i te i s  be l i eved , though hard l y  proved , to have been fo l ded,  to­
gether  w i th the me tamorph i c  rocks , i n to a syn c l i ne  whose ax i s  trends nor theas tward through the m idd l e  of the la rg­
est  a rea of  serpen t i n e ,  and i t  may  a l so have been d i sp l a ced by l a rge  l ong i tud i na l  fau l ts . . .  " 

S tudy of the l ayered chrom i te i n  a l tered dun i te a t  the Lower V i o l e t  m i ne ( 9  on p l a te 1 2) i n  t h i s  same per ido­
t i te area (Ramp,  1 956) has furn i shed new ev i dence of fol d i n g . T h i s  ev idence i s  presented i n  g reater deta i l  i n  the 
descr i p t i on of the Lower V i o l e t  m i ne . At th i s  exposure ,  the peridot i te wi th chrom i te l ayers d i pp i ng  85° east has 
been over turned and i s  on the steep l y  d i pp i ng  .eastern I imb of a sync l i n e . A bout 1 500 fee t sou th of the m i n e ,  the 
eastern l im b  of th i s  same syn c l i ne is more s teep l y  d i pp i ng  than the western , bu t  i t does not appea r to be over­
turned (see h i ghes t  poi n t  of cross- sec t i on A-A ' on p l a te 1 2) .  

S truc tura l da ta col l e c ted i n  the Chrome R idge area are i n suffi c i e n t  to com p l e te the p i c ture of the area as  a 
who le ;  however , they estab l i sh the fac t  tha t the u l tramaf i c rocks have been fo lded,  i n  some p l aces i n tense l y . 
Fo l d i ng ·of the per idot i te proba b l y  took p lace a t  grea t depth dur ing  or shor t l y  a fter i ts i n tru s ion . I n  northern Ca l ­
i forn i a ,  We l l s  and others ( 1 949b) con c l uded tha t the per idot ite mus t  have been fol ded wh i l e  the rock was s t i l l  
p l a s t i c  because there i s  n o  ev idence of concom i tan t  frac tur ing . 

The chrom i te hori zon. 

As i n  the Centra l I l l i no i s  R i ver a rea , the chrom i te depos i ts of the Chrome R i dge area occur i n  def i n i te ore­
bea r i ng hori zons w i th i n  the per idot i te body , but are sca ttered in surface d i s tr ibu t ion as the resu l t  of fol d i ng  and 
l a ter fau l t i ng . In the western per idot i te be l t , the Lucky L .  and R .  ( 1 ) ,  Western N o .  1 ( 3) ,  Western N o .  2 (4) , 
and P . D .  Q .  (6) depos i ts appear to represen t a s i ng l e  chrom i te hor i zon . The four occurrences , a l though wide l y  
separa ted , fa l l  i n  l i ne w i th each  other , have s i m i l a r  ore ,  and con ta i n  f l oa t  chrom i te wh ich  has been found a t  
var ious p l aces be tween them . The ore zone , o r  hor i.zon , s tr i kes  rough l y  N .  30° E .  and d i ps sou thea st . 

A s i ng l e  ore-bear i ng  hor i zon i s  bel i eved to be respons i b l e  for a l l  of the depos i ts l y i n g  i n  the broad por t i on 
of the eastern per idot i te body . The grea tes t concen tra t ion of chrom i te is found i n term i tten t l y a l ong a north­
trend i ng  be l t  ex tend i ng  from the Shady Cove m i ne ( 7)  southward , i nc l ud i ng the Buster ( 8) ,  V io l e t  ( 9) ,  and Chrome 
F l a t  ( 1 0) m i nes and other occurrences be tween and beyond them . Most of the chrom i te in th i s  ore zone i s  a l ay­
ered or banded-d i ssem i na ted var i e ty . 

N owhere i n  the Chrome R idge area do the ore zones a ppear to be very th i ck . Near the trough of the pro­
jected sync l i ne at the V io l e t  and Buster m i nes ,  a s l i gh t l y  grea ter  th i ckness is noted . At one t ime the l ayered 
chrom i te body at the Lower V io l e t  was repor.ted l y  exposed aver a 20-foat w id th , but th i s  may have i n c l uded both 
I imbs of the t i g h t l y  fo lded sync l i ne .  

D e s c r i p t i o n  s o f  t h e Ch r o m  i t e D e p o s i t s 

Lucky L .  & R .  M i ne ( 1 )  

The Lucky L .  & R .  m i ne i s  near the cen ter of sec . 35 , T .  35 S . ,  R .  9 W . ,  o n  the wes t s l ope o f  Chrome R idge 
at about 4, 400 fee t  e l eva ti on . I t  was d i scovered i n  November ,  1 942, by  Bob Radc l i ffe and A I  Lea , Merl i n . 
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PLAN AND CROSS SECTIONS OF T H E  LUCKY L&R CHROMITE M I N E  
Sec. 35, T .  35 S .  , R . 9 W .  
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When visi ted in August, 1953, the workings comprised a bulldozer cut 160 by 40 feet wide and about 8 feet deep 
at the face, a 15- by 5- by 10-foot trench, a shallow 1 7-foot shaft, and sma l l  surface cuts. These exposed the 
ore intermittently for o distance of nearly 120 feet along the strike, as shown by the sketch mop on plate 1 3 .  

The ore occurs i n  relatively narrow zones that contain several thin parallel bonds of massive chromite ondon 
accumulation of disseminvted chromite grdins. Layers of massive chromite as much as 2 feet thick ore also found. 
The chromite zone strikes N .  25° to 50° E .  and dips 40° to 55° SE.  It occurs in a dunite which grades into sox­
onite. Most of the high-grade ore was token from the shaft at the north end of the excavated area . 

A needy vertical foul t trending N .  45° W . ,  visible at the northeast edge of the shaft, has offset the ore 
zone . No ore had been found north of this point. At 1 7  feet depth in the shaft, a relatively flat faul t ( ?) ly­
ing approximately parallel to the slope of the hi l lside also cuts off the ore. This "fault" may be the result of 
gravity movement, that is, o landslide plane. 

During the 1954 and early 1955 mining seasons the open cut was enlarged and a 75-foot tunnel was driven 
23 feet lower to intersect the ore (fig. 19).  A Ioyer of high-grade chromi te nearly 2 feet thick was found near 

Figure 1 9 .  Por tal of tunnel i n  open cut a t  Lucky 
L. & R .  mine. Note prominent joints in 
blocky peridotite . 

0 
Seole in feet 

Figure 20. Sketch of massive chromite bodies exposed 
at Three L claim showing inclosed olivine clots. 

the face. The ore is cut off at the face by o fault striking N .  10° W. and dipping 70° E .  This i s  probably the 
some fault which cuts off the ore zone at the shaft. 

The first 50 tons of high-grade ore shipped in 1953 assayed slightly higher them 52 percent Cr2o3 . A little 
more than half of the ore mined was low grade and was concentrated at Radcliffe's small mill si tuated at the Block 
Bear gold mine in sec. 26, T .  34 S . ,  R .  8 W .  Recorded production through 1957 is 128.6 long dry tons of lump 
ore averaging about 5 1  percent Cr203 and 1 2  percent Fe, and 50.7 long dry tons of concentrates which assayed 
about 50 percent Cr203 and 1 4  percent Fe. 
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Three L Prospec t  ( 2) 

The Three L c l a i m ,  l oca ted i n  1 952 by Lou Robertson , G a l  i ce ,  i s  i n  the SW*NW* sec . 35, T .  35 S . , R .  9 
W . ,  on a s teep and narrow r idge a t  about 3 ,  950 fee t  e) eva t ion . I t  is abou t ha l f  a m i l e  S .  80° W .  of the Lucky 
L .  & R .  m i ne . There i s  no  road to the occurrence and no  known produc t ion . 

Work ings  cons i s t  of a bu l l dozer cu t  1 50 fee t l ang ,  50 fee t w ide and 1 4  fee t  deep . The rock is a b l ocky , 
fra c tured , and sheared serpen t i ne . Some chrom i te i s  exposed i n  the face and f l oor of the cu t . The fa i r l y  massi ve 
chrom i te has numerous e l l i p t i ca l  and i rregu l ar l y  shaped i n c l usi ons or growths of o l i v i ne ran g i ng from l / 1 6  i nch 
to 21 i n ches in d iame ter (see f i g . 20) . The s truc ture is the i nverse of tha t seen in nodu l a r  chrom i te ore des­
c r i bed and i l l us tra ted in Par t  I .  M i croscop i c  study of the o l i v i ne  nod u l es i nd i ca tes tha t they  proba b l y  formed a t  
the same t ime as  the chrom i te crysta l s  o r  l a ter . I n  the face o f  the c u t ,  i r regu l a r  s tr i ngers a n d  amoeba-sha ped 
masses of chrom i te as  much as 1 0  i nches t h i ck  gave the appearance of a hapha za rd segrega t i on of chrom i te c l usters 
in a magma wh i ch  sol i d i f ied before l i near or p l a ty fl ow s truc tures were formed . 

Western N o .  1 C l a i m  ( 3) 

The Western N o .  1 c l a i m  i s  on a s teep southwest-fac i ng  h i l l s i de ,  1 50 fee t nor th of Chance Creek i n  the SW* 
sec . 35 ,  T .  35 S . , R .  9 W .  a t  an e l evat ion of 4 , 200 fee t .  The c l a im  was l ocated i n  1 952 by Lou Rober tson , 
G a l i ce .  

A bu l l dozer cu t  80 fee t by 40 feet  exposes chrom i te i n  a sheared zone 3 fee t  wrde s t r i k i ng N .  25° W .  and 
d i pp ing  60° N E .  A sha l l ow 1 0- foo t trench in the fa ce of the cut i n tersects  the chrom i te wh i c h  is fo l l owed by a 
1 0- foot dr i f t  that heads N .  25° W .  Fau l ts bound the chrom i te-bear i ng zone on the wa l l s of the d r i f t . On  the 
nor theast wa l l a curv i ng  shear str i kes north to N .  1 5° W .  and d i ps 70° W .  to 90° . I t  con to ' n s  3 i n ches of gouge . 
On the sou thwes t wal l the other fau l t  s tr i kes N .  40° W .  and d i ps 75° N E .  Chrom i te i s  exposed i n  var i ous p l a ces 
in the wa l l s ,  face , s i l l ,  and back of the d r i f t . I t  i s  med i um- to coarse-gra i ned and i s  m i xed wi th pa l e  green , 
b l eached , serpen t i n i zed dun i te and ta l c .  Some of the chrom i te is fa i r l y  mass i ve ,  and ma kes up more than 90 per­
cen t .of the ore . The grade i s  repor ted l y  marg i n a l  due to excess i ve s i l i ca tes . There has been no s i g n i f i can t  pro­
duct ion from th i s  occurrence . 

Wes tern N o .  2 C l a i m  (4) 

The Wes tern N o .  2 c l a i m ,  l oca ted by Lou Rober tson , G a l i ce ,  i s  about 1 , 200 fee t S .  25° W .  of Wes tern N o . 1 
depos i t . I t  i s  i n  the southwest  corner of sec . 35 ,  T .  35 S . , R .  9 W . ,  on the sou th s i de of a r idge a t  about 4, 000 
fee t e l evat i on . I t  is reached by . 7  m i l e  of roac! l ead i ng  down the r idge from the Lucky L .  & R .  m i ne  road . 

A sma l l  amoun t of d i ssem i na ted chrom i te exposed i n  the face of the cu t  occurs i n  a frac tured , sheared , and 
par t l y  a l tered dun i te . Chrom i te on the dump i s  s im i la r  i n  appearance to the l ower-grade ore found a t  the Lucky 
L .  & R .  m i ne . I t appears to be of marg i na l  grade and wou l d  requ i re concentra t i on . No s i gn i f i ca n t  produc t ion 
has been repor ted from th i s  occurrence . 

Sordy G roup 

The Sordy G roup cons i s ts of 26 unpaten ted c l a i ms ,  some of wh i ch  are descr i bed i nd i v i dua l l y  be l ow .  The 
c l a ims were l oca ted by Harry Sordy dur i ng Wor l d  War I and i n c l uded most of the known chrom i te occurrences in 
the eastern per i do t i te be l t  and the P . D . O . c l a i m  in the western be l t .  Ear l y  produc t ion was ma i n l y  from the Bus­
ter and V io l e t  m i nes . The c l a ims in the Sordy es ta te were acqu i red by Dana Bowers , Medford ,  in abou t 1 950 . 
They have been reported on previ ous l y  by A l len  ( 1 94 1 )  and Wel l s  and others ( l 940b) . 

,Shrome Crest C l a i m  (5) 

The Chrome Crest c l a i m  (one of the Sordy G roup) i s  i n  the NW! sec . 36 , T .  35 S . ,  R .  9 W . , abou t 200 fee t 
be l ow (east of) the Chrome R i dge road . The l oca t i on not ice  of C .  0 .  Hahn , G .  P .  Dugger , and Len Schaffe r ,  
dated Apr i l ,  1 95 1 , was  posted a t  the work i ngs when  v i s i ted i n  Augus t ,  1 955 . 

Th i s  occurrence i s  i n  the Cedar Moun ta i n  fau l t  zone . Work i ngs consi s t  of a sma l l  open cut  i n  sheared and 
con tor ted dark b l u i sh-gray serpen t i ne . The cu t  runs i n to the h i l l  about  20 fee t . Approx imate l y  3 tons of massive 
chrom i te l y i ng near the cut was appa ren t l y  taken from one or more l enses in the sheared serpen t i ne . No ore was 
seen in p l ace . 

Two samp le s  s ubm i tted to the depar tmen t assayed 44 . 44 percen t  Cr 20 3 w i th 1 6 . 22 percent  Fe ,  and 42 . 06 
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percen t  Cr20 3 wi th 1 4 . 94 percen t Fe respec t i ve l y . Prox im i ty to the l arge fau l t  zane and the h i gh- iron con ten t 
shown by the assays i nd i ca tes the poss i b i l i ty of hydrotherma l a l tera t i on of the chromi te i n  th i s  occurrence . 

P . D . Q . C l a i m  (6) 

The P . D . Q . c l a im  (one of the Sordy group) i s  in the SWaSWa sec . 2, T .  36 S . ,  R .  9 W .  It i s  reached by 
a ha l f  a m i l e  of road to the wes t  from the Chrome R idge road . 

A sha l l ow bu l l do zer cu t  a bout 50 fee t  across i s  s i tuated a t  the end of the road . N o  chrom i te was seen i n  th i s  
c u t  when v i s i ted i n  June ,  1 955 , b u t  some  ore was proba b l y  m i ned from a 1 0-foot trench wh i c h  l i es near the west­
ern edge of the cut and trends N . 47° E .  

A second sha l l ow bu l l dozer cu t  l y i ng  approx imate l y  300 feet S .  35° W .  exposes d i ssem i na ted and sch l i eren­
banded chrom i te .  A narrow zone of d i ssem i na ted ore con ta i n i ng  40 to 60 percen t chrom i te i n  a po l e-green 
a l tered dun i te cou l d  be traced for about 60 fee t a l ong  i ts s tr i ke . The ore zone s tr i ke s  N .  20° E .  and d i ps 60° S E . 
and I s  1 foot wide where exposed . Some d i ssem ina ted ore con ta i n i ng abou t 25 percen t chrom i te sca t tered about 
in the cut, but not seen i n  p lace ,  i s  ev i dence tha t the chrom i te- bear i ng  zone i s  proba b l y  wi der than where meas­
ured and con ta i n s  l ower-grade ore . The l i gh t-co l ored dun i te grades i n to saxon i te a few fee t from the ore zone . 
Occasi ona l bou l ders of hornb l ende gne i ss l y i ng on the surface nearby and on the r idge to the south proba� l y rep­
resen t  sma l l  i n c l us i ons . A sma l l  amoun t of f l oa t  chrom i te was seen near the sec t i on corner on the r idge south of 
the work i ngs . 

A th i rd C
'
u t  s i tuated near the bend i n  the road , approx imate l y  500 feet S .  30° E .  of the upper nor thern cu t ,  

i s  25  by 4 fee t ,  and  1 0  feet deep . A sheared l ayer o f  fa i r l y  mass i ve chrom i te 6 to  1 4  i n ches t h i ck i s  exposed i n  
the face . T h e  ore zone s tr i kes about N .  60° W .  a n d  d i ps 80° southwes t  a t  th i s  poi n t . A samp l e  o f  ore wi th some 
adm i xed serpen t i ne  taken from the cu t  was assayed by the depar tmen t  and showed 42 . 03 percent  Cr20 3 and 1 4 . 86 
percen t  Fe . 

· 

A sma l l quan t i ty of l ow grade (m i l l  ore) was produced a t  the P . D . Q .  c l a i m  bu t  a record of the tota l was not 
obta i ned . 

Shady Cove M i ne (7) 

Loca t ion and deve l opmen t  : The Shady Cove m i ne (one of the Sordy G roup) is s i tua ted in a ho l l ow on the 
east s i de of Chrome R i dge , a t 4 , 020 fee t e l eva t ion ,  in the SW aN Ea sec . 1 1 , T .  36 S . ,  R .  9 W . Th i s  descr i p­
t ion a l so i nc l udes the Spot ted Fawn and B l ack Pr i nce c l a i ms of the Sordy G roup . The m i ne was operated by th e 
Ash land M i n i ng Co . dur i n g  1 952 and 1 953,  and the ore was concen trated a t  the company ' s  m i l l  near Ash land . 
G eorge Tu l are ,  G o ld  H i l l ,  opera ted the proper ty from 1 956 to 1 958 . 

When the proper fy was v i s i ted i n  September , 1 953,  deve l opmen t  cons i s ted of a 40° i nc l i ned shaft trend ing  
N . 20°  E .  s i tua ted i n  a l arge open cu t  area ( see  m ine map,  p l a te 1 4) .  The  shaft was a bout  55  fee t  l ong  and  35 
fee t deep . O ther worki ngs i n c l uded two sma l l  cuts a bove the road 500 fee t north of the ma i n  work i ngs , and three 
other sma l l  cu ts on the r i dge a I i t t l e  m ore than 1 00 yards sou thwest and above the ma i n  work i ngs . Sma l l  amoun ts 
of chrom i te were exposed in  a l l the cu ts . 

I n  1 957 George Tu l are reported s i nk i ng a 48-foot i nc l i ned shaft about 50 fee t  eas t  of the mapped shaft and 
a 20-foot sha ft 50 feet west of the mapped shaft . 

G eol ogy: The m ine  area is under l a i n by a b l ocky o l iv i ne-r i ch  per idot i te in var i ous  stages of a l tera t i on to 
serpen t ine . Some of the per idot i te ,  espec ia l l y  the d un i te on the r i dge  near the upper work i ngs ,  has been cut  by 
numerous sma l l ,  c l ose l y  spaced fractures resu l t i ng  in a brecc ia ted appearance ,  so tha t  few p ieces l a rger  than an  
inch  i n  d iameter are found i n  the  surface rubbl e .  

Structure of the Shady Cove m i ne  area i s  complex . A t  the shaft ,  th i c k l y  d i ssem i na ted and sch l i eren-banded 
chrom i te s tr i kes  about  N .  55° W .  and d i ps 40° N E .  About  75 fee t eas t  of the mapped shaft a 2-foot band of 
chrom i te wi th i n  a 4-foot ·zone of d i ssem i na ted ore s tr i ke s  N .  50° E .  and d ips 63° NW . The main ore zone i s  ap­
paren t l y  broken i n to segmen ts by fau l t i ng , but  the predom i nan t  trend i s  nor thwes t .  

Fol d ing may a l so have p layed an impor tant  ro l e i n  comp l i ca t i ng  the struc ture . Chrom i te a t  the l ower cuts i s  
very s im i la r  i n  appearance to  tha t at the ma i n  work i ngs . Mos t  o f  i t  i s  fr i ab l e ,  hav i ng  been crushed and  impreg­
na ted wi th ta l c .  Chrom i te a t  the l ower cu ts s tr i kes N .  75" W .  to N .  20° W .  and d i ps 60° SW . The opposi te 
d i rec t ion of d i p  may be due to the presence af a smal l northwes t-trend i ng sync l i n e ,  the ax i s  of wh i ch l i es be tween 
the ma i n  work i ngs and l ower cu ts ,  and/or a ser i e s  of offse ts a l ong  north- trend i ng fau l ts .  Chrom i te at the ma i n  
a n d  l ower worki ngs  probab l y  be longs t o  the same hori zon . 
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I n  the upper cuts ,  banded-d i ssem i na ted chrom i te a ppears to be d i fferent  from ore in the l ower , ma i n  worki ngs . 
I t  con ta i ns a sma l l e r  amount of ta l c  and shows· l ess ev idence of crush i n g ,  and is e i ther l ess a l tered ori t be l ongs 
to another ore zone . At the l owest of the upper three cuts, s i tua ted on the r i dge 360 fee t  S .  70° W .  from the 
shaf t ,  a sma l l  amoun t of banded-d i ssem i na ted chrom i te i s  exposed on the east wa l l .  The. band i ng s tr i kes N .  25° 
to 50° W .  and d i ps 55° to 75° N E .  The two upper cuts ,  200 fee t to the south , expose a sma l l  amoun t of banded­
d i ssem ina ted chrom i te wi th thin bands of mass ive chrom i te in a l tered dun i te . In the eastern cut  the ore str i kes 
N .  50° E .  and d i ps 75° s .  At the upper western cut I the ore s tr i kes N .  80° E .  to due east and d i ps 20° to 40° s .  

I f  chrom i te bod ies  i n  the three upper cuts bel ong to a s i ng l e  hor i zon , wh i ch .  i s  proba b l e ,  the i r  present  po­
si t ions are the resu l t  of comp lex fau l t i ng as we l l  as post-segrega t ion fol d i ng . 

Th ickness of the exposed ore zones, conta i n ing  bath  banded-d issem i na ted and fau l ted segments of nea r l y  mas­
sive chrom i te l a yers, ranges from a few inches at some p laces in the sma l l er cu ts to a maximum ·of a bou t 4� feet 
near the i nc l i ned shaft  i n  the main worki ngs . An apparent  grea ter th i ckness i s  occas iona l l y seen where m i nor 
offsets occur a l ong numerous c l ose l y  spaced para ll e l  fau l ts . 

Product ion :  N o  record o f  product ion by the Ash land M i n i ng Co . was obta i ned . G eorge Tu l are produced 507 
l ong dry tons of fr iab l e ore and 94 tons of concen trates . The fr iab l e  ore averaged a bou t 49 percent  Cr203, 1 2  
percent Fe, and 5 percent  S i02 . The concen trates averaged 52 . 7  percent Cr203 , 1 3 . 1  percent Fe , and 2 . 45 
percent S i02 . 

Samples subm i tted to the depa r tmen t gave the fol l owi ng ana l yses: 

Mass i ve chrom i te from the ma i n  worki ngs 

Mass ive chrom i te from l ower pi t 

Shady Cove ore taken a t  Ash land M i n i ng 
Co . m i l l  near Ash land 

Concen tra tes 

Buster M ine (8) 

Cr20 3 

45 . 3 1 % 

45 . 73 

39 . 40 

52 . 60 

Fe 

1 4 . 52 % 

1 2 . 83 1 1 . 64 % 

1 4 . 28 

The Bus ter m i n e  i s  a bout three-qua r ters of a m i l e  south of the Shady Cove m i ne  near the quarter sect i on cor­
ner in the SWaSH sec . 1 1 ,  T .  36 S . ,  R .  9 W . ,  a t  4 , 000 fee t  e l evat ion . I t  is one of the or i g i na l  Sordy Group 
of c l a i ms . 

Th i s  occurrence was mapped and br ief l y descr i bed· by Wel l s  and others ( 1 940b ,  p .  487) . I t  was v i s i ted by 
the wr i ter i n  September 1 953 when the Ash land M i n ing Co . was work ing i t  and aga i n  in June 1 955 when the oper­
a tors were Jack W i l son a nd G eorge Ch i l cote of G rants Pass . 

The worki ngs cons i s t  of a comp lex comb ina t ion 9f severa l l eve l s  of bu l l doze r  cu ts ,  hand-dug trenches , · and a 
shor t caved tunne l  i n  an area rough l y  1 50 by 200 fee t and approx ima te l y  40 feet deep . 

The chrom i te occurs i n  a port l y serpen t i n i zed dun i te . Abundant c l ose l y  spaced , para l l e l  jo i n ts resemb l i ng  
fracture c l eavage i n  a sOndy-appeor ing  dun i te were exposed a t  a trench i n  t he  northern par t  o f  the  worki ngs . .  The  
jo in ts s tr i ke about N .  45° W .  and d i p  s teep l y  northeast . O ther l ess prom i nent  se ts o f  j oi n ts were noted i n  the 
h igh l y  frac tured dun i te . 

A t  severa l p l aces i n  the work i ngs chrom i te occurs as th i ck l y  d i ssem ina ted gra ins  i n  narrow bonds separated 
by dun i te conta i n i ng sparse chrom i  te grai ns . The banded d i ssem ina ted chrom i te occurs in zones as m uch as 8 feet 
in w i d th . In genera l , the bond i ng str i kes north to nor thwest w i th var iab le  d i ps .  Two at t i tudes token in a cut a t  
the south edge o f  r he  work i ngs (a  s t r ike N .  65° W .  wi th a d ip 60° N E .  and  a s tr i ke due north wi th a d i p  70° W. ) 
show the poss i b l e  presence of a smci l l  t igh t l y  fo lded sync l i ne .  O ther erra t i c  a tti tudes ore the resu l t  of offse ts by 
numerous h i gh-ang l e  fau l ts i n  the immed i a te area . 

No record of product ion was obta i ned by the wr i ter . We l l s  and others ( 1 940b, p .  487) stated: " The show­
i ngs i nd i ca te at l east 2 ; 000 tons of ore conta i n i ng 20 to 30 percent of chrom i te ,  and 2 , 000 tons more may be 
presen t . "  
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North Buster occurrence: Disseminated chromite ore is exposed about 400 feet N .  30° E .  of the main Buster 
workings and 500 feet northeast of the quarter section corner in the SW!SE! sec. 1 1 ,  T .  36 S . ,  R .  9 W .  A bull­
dozer cut about 35 feet wide and 12 feet deep exposes o portion of the ore zone containing from 10 to 30 percent 
chromite in o light, greenish-ton dunite. The maximum exposed width of disseminated ore in the face is approx­
imately 6 feet. WhAre bPst exposed, the bonding strikes N .  45° E .  and dips 80° W .  Several other directions of 
bonding, which were probobly due to small offsets, could also be detected. 

Violet Mine (9) 

The Violet mine, another of the Sordy Group, is near the center of sec. 14, T. 36 S . ,  R .  9 W .  There ore 
two separate sets of workings known as the Upper Violet and Lower Violet. 

The Upper Violet workings consist of two tunnels and on open cut area on o narrow ridge at 3, 680 feet ele­
vation . In July 1955 when visited by the writer, these workings were caved and the mine inactive. This deposit 
is described and mopped in detail by Wells and others ( 1940b) . The chromite zone is mode up of several offset 
segments that range from 3 to 15 feet in width. This zone strikes about north and the dip is nearly vertical . Wells 
and other; ( 1 940b) estimated reserves at about 4, 000 to 5,000 tons of 30 percent disseminated chromite ore. 

The Lower Violet mine lies about 100 yards southwest of the Upper Violet workings. Two tunnels, the lower 
inaccessible and the upper portly caved, poss under the rood and into o 30-foot glory hole. The upper tunnel 
was original ly  75 feet long but later tunneling and bul ldozer excavation hove reportedly changed the workings. 

The ore zone exposed in the glory hole is about 5� feet thick and contains excellent examples of layered 
disseminated chromite . I t  is best expos_ed in the north wall of the glory hole where i t  strikes N .  10° E .  onddips 
85° E .  (see f ig.  2 1 . )  The ore zone is also exposed in the south well of the glory hole where it strikes N .  10° W .  
and dips 63° E .  Another exposure i s  i n  the open cut about 100 feet northwest of the glory hole. Here the layer­
ing is less distinct and trends N .  15° W .  and dips 85? E .  

Figure 2 1  

Loyered-dissemino�ed chromi te i n  north 
wall of glory hole at the Lower Violet 
mine, Chrome Ridge Area. Loyers strike 
N .  10° E .  and dip 85° E .  This port of 
the folded ore zone is i nterpreted as 
being overturned . 

Similar ore is exposed in three small cuts on the old rood uphi l l  about 100 yards northwest of the glory hole. 
The westernmost of these three cuts exposes on ore zone about 3 or 4 feet thick, which strikes N .  10° E. and dips 
38° SE . 

The positions of various exposures of similar ore in the oreo indicate that the glory hole is close to the oxis 
of a syncl ine.  A detailed study of the layered chromite supports this conclusion (Ramp, 1956). The sharp east 
edges of the chromi te-beoring layers ore considered to be their original boses, and the gradational west edges 
originally the tops of the layers (fig. 21) . The layers ore believed to hove formed in horizontal posi tion os o re­
sult of intermittent precipitation and gravitational settling of ch�omite crystals onto o level crystall ine floor. A t  
the some time there wos more or less continuous crysta l l i zation of olivine. The layered chromite exposed in the 
north wall of the glory hole appears to be on overturned portion of the east l imb of o syncline. 

Ore from the Violet mine (both Lower and Upper) concentrates to a uniformly high grade of about 53 percent 
Cr203 and 14 percent Fe. Beneficiation tests of ore from the Sordy claims were mode by the U .  S .  Bureau of 
Mines (Batty and others, 1947, p. 22). Analyses of tabled concentrates ore shown in table 8 .  The concentrate 
was mode from disseminated ore containing 1 1 .85 percent Cr203 . 
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D .  W .  Bowers "of Medford reported produc t i on of approx ima te l y  4 ,  000 tons of l ow-grade ore , most of wh i ch 
came from the V i o l e t  m i n e . The ore was reported l y  concen tra ted to 940 l ong tons ,  assay ing  a bou t 52 percen t 
Cr20 3 and 1 5  percen t Fe . 

Ta b l e  8 .  
T a b  I e C o n c e n t r a t i o n  o f  S o r d y  O r e 

D i str i bution 
W e i g h t  Assa y ,  percent pe rcent 

Product  pe rcent �29.3 Fe S i 0 2  MgO -� 293 s p Cu �293 
Concentrate 1 8 . 5  52 . 3  1 7 . 6  1 . 3 1 3 . 0  1 1 . 2 <. 05 . 004 79 . 7  
M i dd l i ng 8 . 8  9 . 3  1 3 . 2 6 . 7  
To i l i ng 72 . 4  2 . 2  7 . 1 1 3 . 1 
S u l f ide  con e . 0 . 3  1 9 . 3  29 . 0  9 . 5  0 . 5  
Ca l cu l ated 

head 1 00 . 0  1 2 . 1 9 . 6  1 00 . 0  

Chrome F l a t  Depos i t  ( 1 0) 

The Chrome F la t  depos i t  i s  i n  the N EaSW!  sec .  1 4 , T .  36 S . ,  R .  9 W . ,  a t  about 4 , .040 fee t e l eva t i on . An 
o l d  prospec t  p i t  on the H orne t ( ? )  c l a i m  of the Sordy G roup was reopened and worked by the Ash land M i n i ng Co . 
i n  1 953 . The ore was deve l oped by open cu t  a l ong a shear zone in the serpen t i n i zed dun i te s tr i k i ng  N .  1 0° W .  
and d i pp ing  1 5° to 35° N E .  Both d i ssem i na ted ore and sma l l  mass ive  l enses of h i gh-grade chrom i te oc cur i n  the 
ore zone ,  wh ich  has a var i ab l e  th i ckness not exceed i ng 4 fee t .  

When v i s i ted b y  the wr i ter i n  June 1 954, the open c u t  was a bout  1 5  feet wide and 25 fee t  deep a t  the fa ce . 
A ver t i ca l  shear trend i ng N .  43° W .  a t  the northeast edge of the cu t  had a pparen t l y offset the chrom i te-bear i ng  
zone . Ore had  been m i ned from a short i n c l i ned dr i f t  to the southeast . The  l ower pa r t  o f  the cu t  was f i l l ed wi th 
wa ter . On a l a ter v i s i t ,  in J u l y  1 955 , work by M .  B .  Wood , Grants Pqss , had opened up a sma l l  ore body i n  
the northwest edge o f  t he  cu t . 

The ore is bounded by fa u l ts on the upper and l ower edg!!S and is " p i nched " off a t  the upper,  west edge . 
The upper fau l t  s tr i kes  N .  25° W .  and d i ps 25° N E . ,  and the l ower str i kes approx ima te l y  N .  1 5° E .  and d i ps 
40° S E . ,  form ing  a wedge-shaped ore body nea r l y  4 fee t t h i ck  i n  the f l oor of the cu t . The ore assays from 45 to 
50 percent  Cr20 3 w i th a bout  1 5  percen t  Fe . Tota l produc t ion from the occurrence i s  not known but  i s  be l i eved 
to be l ess than 50 tons . 

Ye l l ow Jacket C l a i m  ( 1 1 ) 

The Ye l l ow Jacket c l a im  a l so in the Sordy G roup i s  i n  the N E !  sec . 22,  T .  36 S . , R .  9 W . ,  a t  a bou t 3 , 850 
fee t e l eva t ion . .The area i s  a bout 600 feet S .  20° W .  of the sec t i on corner common to sees . 1 4 , 1 5 ,  22, and 23 .  
There a re f i v e  o l de r  sha l l ow trenches and  a more recent ( 1 955) open cu t  1 0  fee t w ide , 1 2  fee t  deep, and  25 fee t  
l ong . 

The Ye l l ow Jacket c l a im  is descr i bed under " G roup 7" by Wel l s  and others ( 1 940, p .  493) as fol l ows: "A 
group of f ive  p i ts near  the  southwest corner of  the  area mapped shows a l i t t l e  k idney ore a l ong  f i ssures tha t s t r i ke  
N .  65° E .  and  d i p  80°  S .  and a l ong others tha t  s t r i ke  N .  35° W .  and d ip  70° SW . ,  but i t  shows no ore  a l ong 
other  f i ssures tha t s t r i ke N .  15° W .  and i n  some other d i rec t ions . These p i ts are not  far from two p i ts tha t show 
d i ssem ina ted and banded ore , conta i n i ng 60 to 70 percen t  of chrom i te ,  i n  a band tha t trends N .  30° W .  a nd d i ps 
30° SW . I t  i s  poss ib le  that the k idney type of ore noted i n  th i s  a rea was formed by shear i ng  and d i sp la cemen t of 
banded ore . "  

· 

A pinch i ng chromi te-bear ing  l ayer as much as 2 fee t  t h i ck  exposed i n  the face of the new open cu t  s tr i kes  
N .  40° W .  and d i ps 50° N E .  I t  conta i ns a s  h i gh  a s  70 percent  d i ssem i na ted chrom i te but averages on l y  about 40 
percent chrom i te .  Fo l i a t ions i n  the dun i te a few fee t  nor th  of the cu t  s t r ike N .  20° W .  and d i p  55° N E .  

Product ion from the c l a i m  i s  not known bu t proba b l y  d i d  not exceed 50 tons . 
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G EOLOG I C  MAP O F  THE SAD SACK CHROMITE MINE 
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Sad Sack Mine ( B l ack  Pr incess) ( 1 2) 

The Sad Sack m ine  is i n  the N E! sec . 23,  T .  36 S . ,  R .  9 W . ,  near the sect ion I i ne between sees . 23 and 
24 at abou t 3 , 440 fee t e l eva t i on . The m ine was under l ease to B i l l  and Lou Robertson and assoc i a tes ,  G ran ts 
Pass, by owners C .  0 .  Anderson and C .  0 .  R usse l l i n  1 952 and 1 953 . I t  was sub l ea sed to M .  J .  McShane and 
M .  E .  Adams in 1 954 and 1 955 . 

The worki ngs  cons i s t  of an  upper open cut  area 200 by 1 50 by 50 fee t ,  a 35-foot i nc l i ned tunne l ,  and a . 250-
foot tunne l d r iven under the open cu t  area . The por ta l of the ma i n  tunne l l i es a bou t 1 00 fee t nor theas t  and 60 
fee t  l ower than the cut  (see m i ne  map ,  p l a te 1 5) .  The chrom i te is deve l oped by a d r i f t ,  short ra i se s ,  and s tope .. 

The Sad Sack depos i t  i s  i n  a narrow fau l ted s tr i p  of serpent ine  l y ing  east of the ma i n  body of per idot i te .  A 
shor t d i s tance northwest of the m i ne  the frac tured and sheared serpen t i ne coun try rock i s  i n  conta ct  wi th impure , 
th i n - l ayered , l i gh t- ta n  qua r tz i te ,  gray phy l l i te ,  and horn b l ende gne i ss of the Rogue forma t ion . The sheared 
con tac t  zone i s  exposed in the road a bout 1 50 fee t north of the m ine porta l where it trends a bout N .  50° E .  a nd 
has an apparen t d i p  of 45° NW . 

A sma l l ,  sheared , l en s ing  l a yer of h i gh-grade chrom i te m i ned i n  the open cu t  was i n tersected i n  the l ower 
tunne l (see cross sec t ion A-A ' ,  p l a te 1 5) .  The chrom i te l enses found in the m ine  have a max imum th i ckness of 
about 4 fee t ,  and an average th i ckness of about H fee t .  Some are sheared i n to a t h i n  trace . The ore s tr i kes a p­
proxima te l y  N .  60° E .  a nd d i ps 50° NW . I n  a few p laces narrow ve i n l e ts of ca l c i te have penetrated frac tures 
in the chrom i te zone . 

I n  the summer of 1 952 a l a rge por t ion of the s l ide a rea l y i ng a bout  1 , 000 feefnor theast of the m i ne  was ex­
cavated by bu l l dozer in search of chrom i te bou l ders . Accord ing  to Lou R obertson th i s  opera t i on· showed a sma l l  
profi t .  The f l oa t  chrom i te proba b l y  came from a por t i on of the same  l ayer be i ng  m ined a t  the Sad Sack .  

Between 1 952 and 1 954 the Sad Sack m ine  produced about 1 00 tons of chrom i te ore ,  wh ich  a ssayed 46 per­
cen t  Cr20 3 and 1 1 . 5 percen t Fe . Samp l es subm i tted to the depar tmen t  i n c l uded a coarse-gra ined massive chro­
m i te w i th ca l c i te a l ong  the frac tures from the s tope in the west d r i f t ,  wh i ch  assayed 47 . 45 percent  Cr203 and 
9 . 89 percen t Fe ,  and a s im i l a r  samp l e  wi th some assoc ia ted serpent ine  from the s i l l  of the west d ri f t ,  wh ich  as­
sayed 39 . 04 percen t Cr203 and 9 .  78 percen t  Fe . 

N i gger Mine  ( 1 3) 

The N i gger m i ne . is a bou t 2 , 000 feet S .  70° E .  of the Sad Sack m ine  and a bout 700 feet l ower i n  e l evtl tion . 
I t  is i n  the NW! sec . 24, T .  36 S . ,  R .  9 W .  

The m i ne i s  descr i bed b y  A l l en ( 1 94 1 , p .  4 1 ) . I t  i s  reported l y  the on l y  m i ne i n  the Chrome R idge a rea wh ich  
sh i pped any quan t i ty of chrom i te du r i ng  Wor ld  War I .  Accord ing  to A l l e n ' s  report ,  from 250 to  300 tons of ore 
were packed by m u l e  for 5 m i l es to the nearest road . The ore i s  sa id to have averaged s l i gh t l y more than 47 per­
cen t chrom i c  oxide . Most of it probab l y  came from the open cut a rea near the presen t  por ta l of an i nc l i ned 
tunne l . 

Exposures of a p l a ty a l tered dun i te on the r idge wes t  of the m ine  s t r ike N .  38° W .  to N .  60° W .  and d i p  
35° N E .  A l l en ( 1 94 1 )  repor ted banded per idot i te s tr i k i ng  N .  85° W .  a n d  d i pp ing  37° N .  a t  t h e  p i t . N o  chro­
m i te was seen i n  p lace at the m ine when v i s i ted i n  J u l y  1 955 , and the i nc l i ned tunnel was fi l l ed w i t h  wa ter . 
The ore " zone" proba b l y  l ies  para l l e l  to the pr imary structures of the per idot i te . 

Mary Wa l ker  C l a im ( 1 4) 

The Mary  Wa l ker c l a im was l oca ted i'n 1 952  by Lou Robertson , G a l i ce . I t  i s  i n  the N ! sec . 27, T .  36 S . ,  
R .  9 W . ,  a bout  600 fee t sou th of the quq'rter corner between sees . 22 and 27, a t  an e l eva t ion of 3 ,  1 00 fee t .  

The work ings  cons i s t  of a l ong ,  west- to-southwest- trend i ng open cut  i n  the north s l ope o f  the h i l l  above Red 
Dog Cree k .  The coun try rock i s  a sheared , b l ocky serpen t i ne ,  wh i ch i s  i n  contac t  wi th hornb l ende d i orHe at the 
eastern end of the cut . Near  the wes t end of the cut, the serpent ine  �as been i n truded by three para l l e l  gne i ss i c  
hornb l ende d i or i te d i kes wh i ch  s tr i ke north a n d  d i p  30° eas t .  Two o f  t h e  d i kes a re 1 foot w i d e  ond 1 foot apart . 
The th i rd l i es 1 0  fee t  west of the others and is 6 fee t wide . 

Two ore zones about  1 70 fee_t apart are exposed in the open cu t .  The eastern one is a narrow shear zone 
con ta i n i ng  a few sma l l  l enses of mass ive chrom i te .  I t  l i es obout 75 fee t  west  of the d i or i te-serpen t i ne  con tac t ,  
s tr i kes N .  1 0° to  1 5° E . , and d i ps 30° to  60° SE . The  western occurrence I i e s  immed ia te l y  west of the 6-foat 
d i ke . I t  cons i s ts of  port l y  serpen t i n i zed dun i te conta i n i ng fa i r l y  h i gh-grade t h i ck l y  d i ssem ina ted banded chrom i te .  
S l umping of the cu t  has obscured th i s  ore zone ,  but  i t  i s  be l ieved to str i ke north and d i p  eost as do the nearby 
d i kes and the other ore zone . 
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The ma i n  produc t ion tota l l i ng  60 tons was m i ned from the western occurrence of bonded chrom i te .  Se l ected 
samp le s  of th i s  ore assayed by the depor tment  averaged 45 percent  Crz03 and 1 2! percent  Fe . 

Co tty Buck C l a i m  ( 1 5) 

The Co tty Buck c l a i m ,  l oca ted by Lou Rober tson , l i es about 3 , 000 feet northeas t  of the Mary W a l ker m i ne  
near a sma l l  tri bu tary o f  Red  Dog Creek, i n  t he  E ! SE�  sec . 22 , T .  36  S . ,  R .  9 W . , a t  about 3 , 1 00 fee t e l evot ion . 

The work i ngs cons i s t  of on open cut  250 by 1 75 fee t  and a bout 1 50 fee t  of tunne l  near the center  of the cut . 
From the porta l , the tunnel  runs N .  30° E .  for 35 fee t ,  then d r i fts to the r i g h t  ( N . 70° E . )  for 23 fee t  where i t  
branches N .  40° t o  45° E .  a n d  S .  25° t o  45° E .  The r i gh t  branch  i s  6 0  feet t o  the face , a n d  the l eft d r i ft i s  35 
fee t l ong . N o  chrom i te was seen i n  the tunne l, wh i ch i s  en t i re l y  in sheared serpen t ine . The predom inant  d i rec­
t i on of shea r i ng str i kes N .  20° E .  and d i ps 45° SE . 

A bou t 30 tons of l ow-grade nodu la r  and bonded-d i ssem ina ted chrom i te were repor ted l y  m i ned from the open 
cut area east of the por ta l . No assays were obta i ned . 

Hard-to-G et  C l a i m  ( 1 6) 

The Hard-to-ge t  c l a i m  i s  about 1 50 yards wes t  of the Cotty Buck  work i ngs i n  the SE�  sec . 22 ,  T .  36 S . ,  R .  
9 W .  A d i scovery cu t  i s  on the west s ide  of a sma l l  gu l l y  i n  h i g h l y  sheared b l ue and green serpent i ne . A samp le  
o f  mass ive chrom i te token from the  sma l l  o re  p i l e ,con to i n i ng  some serpen ti ne ,  chrome c h l or i te ,  and uvorov i te ,  
was assa yed in  the depor tment  l abora tory and showed 38 . 3 1 percent Crz03 a n d  1 4 . 97 percen t Fe . N o  ore was 
seen i n  p lace . The chrom i te proba b l y  occurs as sma l l  l enses in the shea red serpen t i ne . 

B l ue P r i nce C l a i m  ( 1 7) 

The B l ue Pr i nce cla i m  is a t  about 3, 600 fee t e l eva t ion near the l i ne  between sees . 1 4  and 23, a bout 1 , 000 
fee t  west of the corner common to sees . 1 3 , 1 4 , 23 , and 24 in the SE�  sec . 1 4, T .  36 S . , R .  9 W .  

A bu l l dozer cu t  30 feet  deep ,  1 20 feet  l on g ,  and 6 fee t wide i s  the extent of the work i ngs . N o  ore was seen 
in p lace when the c l a i m  was v i s i ted in J u l y  1 955 . O re on the dump is medi um to coarse gra i ned and fa i r l y  mas­
s ive ,  bu t no ana l yses were ava i l a b l e .  The chrom i te conta i n s  some i n tergronu l or to l e ,  serpen t i ne ,  and m i nor 
chrome c h l or i te . Ore was sa id  to have come from a 2-foot l ens  s tr i k ing  north and d i pp i ng a l most vert i ca l l y .  
A bout 8 tans va l ued a t  $ 1 00 per ton were reported l y  m i ned i n  1 952 . 

A l to C l a i m  ( 1 8) 

The A l to c l a i m  (one of the Sordy group) i s  i n  the NW� sec . 23, T .  36 S . , R .  9 W .  The occurrence con­
s i sts of a sma l l prospect  bes ide the r idge road a bout ha l f  way between the B l ue P r i nce ( 1 7) and Co tty Buck ( 1 5) 
c l a ims  and i n  l i ne  w i th them . A 3- inch  Ioyer  of d i ssem inated chrom i te is exposed i n  a cut  wh ich  i s  2 fee t  w ide ,  
4 feet  l ong ,  and 1 � feet  deep . The chrom i te l ayer s tr i kes  N .  50°  E .  and d i ps 45°  NW . 

N o  Nome Occurrence ( 1 9) 

Chunks of mass ive chrom i te were found near a sma l l cu t  on the nose of the r i dge a bout 450 fee t  S .  25° E .  of 
the Sod Sack m i ne ( 1 2) porta l i n  the N E� sec . 23,  T .  36 S . ,  R .  9 W .  A sma l l  s tr i nger of chrom i te cou l d  be seen 
in a narrow shear zone exposed in the face of the cu t .  The prospec t  i s  c l ose to the upper western term i no t ion of 
a narrow curved bond of serpent ine  in  which the N i gger m i ne ( 1 3) i s  l oca ted . Chrom i te ore a t  th i s  prospec t ,  a t  
the N igger m i n e ,  and a t  t he  Sad Sock m i ne o re  very s im i l ar i n  appearance and  grade . The three occurrences 
a re proba b l y  por t  of the some hor i zon or ore zone in the narrow, s i l l - l i ke serpent i ne  body ,  but  they hove been 
offset a l ong a northeast-trend i ng  fau l t .  

Sca ttered O ccurrences 

Severa l sma l l ,  w ide l y  sca ttered chrom i te occurrences (not shown on p l a te 1 2) ore br i e f l y  descr i bed by We l l s  
and others ( 1 940b) and l oca ted on the i r  l a rge-sca l e  map of the Br iggs  Creek area . A few of these occurrences 
con ta i n  sma l l  l enses or fau l ted segments of h i gh-grade chrom i te s im i la r  to tha t at the Chrome F l a t  depos i t  ( 1 0) .  
I f any new work has been done s i nce  these occurrences were exam ined by We l l s  a nd others , i t  has fa i l ed to de­
ve l op s i gn i f i can t  quan t i t i es of ore . 



PAR T  I I . AR EA STUD I E S - R E D  MO UN TA I N  85 

R E D  MO U N TA I N  A R EA 

I n t r o d u c t i o n 

Loca t ion and topography 

The Red Mounta i n  area l ies southwest of Ash land in the S i sk i you Moun ta i ns in sou thern Jackson Coun ty . I t  
extends from the southern par t  of T .  39 S . ,  R .  1 W .  to the Ca l i forn ia border (see i ndex map ,  f igure 22) . A bou t 
a dozen chrom i te depos i ts l ie w i th i n  a rad i us of 6 m i l es surr�und i ng Red Mounta i n . The southern depos i ts are 
reached by way of the Ash land Loop road for a d i s tance of approx ima te l y  23 m i l es from Ash land ,  or v ia the Upper 
App l egate and Beaver Creek roads for about 28 m i l es from R uch . The northern depos i ts are reached by way of the 
L i t t le Appl ega te road for about 16 m i l es from R uch . 

Most of the area is rugged , h i g h  i n  e l eva t ion , and i naccess i b l e  du r i ng  w i n ter months . E l eva t i ons  range from 
2 , 500 fee t  on the L i t t l e  App l egate R i ver to 7, 4 1 8  fee t  on top of Du t chmans Peak . The ma i n  s treams dra i n i ng the 
area are the L i t t l e  Appl ega te R i ver  and its tr i bu tar ie s ,  G lade and McDona l d  creeks . T r ibutar ies  of the K l ama th 
R i ver  reach i n to the southern edge of the area . 

Topograph i c  maps cover i ng  th i s  reg i on are the Ta l e n t  1 5-m i nu te and Medford 30-m i nu te quadrang l es . 

F i e l d  work 

The geology of the Red Moun ta i n  area has been descr i bed and mapped by We l l s  and others ( 1 956) in the i r  
work o n  the Medford quadrang l e . G eo l og i c  i nves t igat i ons b y  the wr i te r  were l im i ted t o  i nspec t ion a n d  s tudy of 
i nd iv idua l  chrom i te depos i ts .  De ta i l ed mapp i ng  was done on l y  a t  the Red Moun ta i n  m i ne . The chrom i te occur­
rences were v i s i ted dur i ng J u l y  1 954, September 1 955 , and June 1 957 .  

G e o l o g y  o f  t h e  A r e a 

G eo log i c  r e l a ti onsh i ps 

The area is shown by We l l s  and others ( 1 956} to be under l a i n  by metamorph i c  rocks of the A pp l ega te group 
of Upper Tr iass i c ( ? }  age i n truded by sma l l ,  i rregu la r  bod i es of per idot i te ,  gabbro,  d i or i te ,  and granod i or i te . 
East of th i s  area is the l a rge mass of gran i t i c  rocks of Jurass i c  or Cretaceous age named the Ash land .; tack . To 
the southwes t i s  a reg i on of o lder  sch i s ts ,  the age of wh ich  has not been determ i ned w i th cer ta i n ty ,  but i s  be­
l ieved by I rwi n ( 1 960} to be as  old as pre-S i l ur ian . 

The per idot i te ,  wh i ch  i s  of pr imary i n terest i n  t h i s  bu l le t i n ,  i s  i n  l arge par t  a l tered to serpen t i ne ,  and most 
of i t  d i ffers from that seen in other par ts of sou thwestern Oregon . I ts d i s tr i bu t ion is  shown on p l a te 1 ( in pocket) . 
I t  conta i ns vary i ng amounts of amph i bo l e  and occas iona l l y  has surface a l tera t i on of o l i v i ne to magnesi te . Radi ­
a te c l us ters of an thophy l l i te crystal s as much  as 2 i nches i n  l eng th and sma l l  ( 2mm} sca t tered crysta l s  of tremol i te 
are common i n  the per idot i te . O ther var i e t i es of per idot i te con ta i n i n g  pyroxenes and l ack i ng amphi bol es are 
a l so presen t .  A l tered dun i te w i th a few sca ttered gra i ns  of bast i te (a l tered pyroxene} is the hos t  rock for the 
chrom i te depos i ts in the a rea . The u l tramaf i c  rocks are redd i sh-brown on the wea thered surface and on a fresh l y  
broken surface are usua l l y  green i sh-gray t o  dark o l ive gree n ,  and a t  greater depth a l most b lack . 
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F igure  23 . Chrom i te swi r l s  i n  hea l ed serpen t i n i zed dun i te 
brecc ia . 

Charac ter i s t i cs of the chrom i te 

Chrom i te depos i ts of the R ed Moun ta i n  
a rea a r e  i n  most respec ts s i m i l a r  t o  those o f  the 
other areas descr i bed , but there are a few ex­
cept ion s . The most s tr i k i ng d i fference i s  seen 
in some of the sma l l bod i e s  of mass ive c:hrom i te 
wh i c h ,  i n s tead of hav ing  the usua l l i neat ion ,  
occur a s  angu la r  fragmen ts and sw i r l s  of crushed 
ore in re l a t i ve l y  f i ne-gra i ned serpen t i n i zed 
d un i te (see fi g ure  23) . Th i s  unusua l pa ttern i s  
i n d i ca t ive o f  a com p l ex h i s tory o f  or i g i n  tha t 
m i g h t  be exp l a i ned by the fol l ow i ng sequence 
of events . F i rs t ,  the chrom i te crysta l l i zed 
and se t t l ed  in the magma a t  grea t depth ,  pos­
s i b l y  form ing  an exten s i ve shee t . La ter , dur­
i ng  the process of i n trus ion , the p la s t i c crysta l ­
bea r ing magma carr ied u p  broken fragmen ts of 
t h i s  sol id chrom i te l ayer . Subse quen t  serpen­
t i n i za t i on took p l ace a ccom pa n i ed by frac tur i ng ,  
shea r i n g ,  and d i sp l aceme n t  of rock and ore . 
F i na l l y ,  me tamorph i sm of the serpen t ine  re­
su l ted in par t ia l recrys ta l l i za t i on to o l i v i ne ,  
hea l i ng  of frac tures , and e l im i na t ion o f  the 
serpen t i ne  expans ions shears . The angu l ar 
fragments ,  crushed c l usters , l enses,  and swi r l s  
o f  chrom i te ,  however , rema ined r e l a ti ve l y  
unchanged . 

D e s c r i p t i o n s  o f  t h e  C h r o m i t e D e p o s i t s 

N one of the depos i ts i n  the area have been deve loped to a very great exten t .  The Snowy R i dge m i ne ,  s i tu­
a ted on  the Ca l i forn ia-Oregon l i n e ,  has  recei ved the  l a rgest  amoun t  of deve l opmen t work . 

Snowy R idge M ine  ( 2 1 )  

The Snowy R i dge m i ne l i es pa r t l y ' i n  sec .  1 4, T .  4 1  S . ,  R .  2 W . ,  Jackson County ,  Oregon , and  par t l y  i n  
sec . 1 6 , T .  48 N . ,  R .  9 W . ,  S i s k i you Coun ty ,  Ca l i forn ia . l t i s s i tuo ted on a south-s l op i ng r idge a t a bout  
6 , 500 fee t e l eva t ion . The ma i n  work i ngs a re i n  Ca l i forn i a . A a-m i l e  road to the m i n e  l eads west  at  the s ta te 
border from the ma i n  Forest Serv i ce  road , wh i ch  branches south from the Ash l and Loop Road a t  Jackson Gap . 

I n  1 938 the prope r ty was known as the " Sa l l y  Ann"  and was s ta ked by L .  N .  H a l l owe l l  and J .  A .  McAcha n . 
I n  1 940 , i t  was re l oca ted by H .  C .  W h i tney ,  Ar t  K l e i nhommer , A r l ey  Bea s l ey ,  and L l oyd Wh i tney . The m i ne 
was l eased to Fay B r i s tol i n  1 94 1 . Br i s to l  sub l eased i t  to J .  K .  Remsen , who opera ted the property from 1 94 1  
unt i  I the l a te summer o f  1 943 . 

The Snowy R idge chrom i te depos i t  i s  near the western con tac t  of an i rregu l a r  s i l l - l i ke body of serpen t i ne  wi th 
a gray sch i s t  tha t grades l a tera l l y  to amph i bo l e  gne i ss a shor t  d i s tance west of the conta c t . The serpen t i ne i s  a 
sou thern extens i on of the body under l y ing  O bserva t ion Peak . 

A repor t and deta i l ed geol og i c  map of the m i ne were made i n  1 943 by the Ca l i forn i a  D i v i s i on of Mi nes (We l l s  
a n d  Ca te r ,  1 950) . T h e  fol l ow ing  i nforma t ion i s  quoted from th i s  report :  

" . . .  A sma l l  e l l i p t i ca l  mass  of st:: rpen t i n i zed pe r idot i te ,  the l onger ax i s  of  wh ich  trends nor t h ,  
crops ou t on  th i s  s l ope . I t  i s  rude l y  conforma b l e  wi th t he  fol i a t i on of the .enve l op i ng  me tamorph i c  
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rock ,  w h i c h  s tr i kes a few degrees east o f  nor th  and d i ps east a t  h i gh  ang l es . Enc l osed i n  t h e  ser­
pen t i n e ,  and l y i ng  65 fee t  from and trend ing  para l l e l  to the sch i st-serpen t i ne  con tac t ,  i s  a l en s  
o f  near-mass ive to mass ive chrom i te .  I n th i s  a rea  t he  serpen t i ne  ha s  a pronounced shee t i ng  tha t 
s tr i kes from N .  5° E .  to N .  20° E .  and d i ps steep l y e i ther east  or wes t . N umerous rad i a te c l us ters 
of anthophy l l i te crysta l s  have devel oped a l ong the western marg i n  of the serpen t i ne . These crysta l s  
decrease i n  s i ze and numbe r  eas tward away from the sch i s t-serpent ine  con ta c t  and are not i n  ev i­
dence 70 to  80 fee t eas t  of  the  con ta c t . Joi n ts and fra c tures are common l y f i l l ed wi th ta l c  and 
ch l or i te . Cut t ing  the area and offse t t i ng  the sch i s t-serpen t ine  con tac t  i s  a ser ies  of northwes t­
trend ing  fau l ts ,  the largest  of wh ich  offse ts the sch i s t-serpen t i ne  con ta c t  75 fee t  and cu ts the 
chrom i te l ens i n to two segmen ts of a pprox ima te l y  equa l l engths . A l ong these fau l ts have been 
i n j ec ted pegma t i t i c  qua r tz-fe l dspar d i kes  tha t seem to p i nch  out  as  the fau l ts en ter the sch i s t . 

" The chrom i te occurs as a tabu l a r  body ,  s l i gh t l y i rregu l a r  i n  de ta i l  but  rather un i form i n  
genera l . The two segments o f  the ore body produced b y  the l a rge , northwest- trend ing  fau l t  d i ffer 
somewha t in s t r ike , the northwest segmen t  str i k i ng  N .  50° E .  and the southeast segment  s tr i k i ng  
N .  1 5° E .  Both segmen ts d i p  from 45°  to 65° E .  A steep l y d i pp ing  fau l t  tha t s t r ikes northeast 
cu ts the southeast segmen t . Moveme n t  has been such tha t the sma l l  b l ock  of ore southea s t  of t h i s  
fou l  t s tr i ke s  N .  45° E .  The  ore body was from 1 to 4 fee t  th i ck  and  was  never m i n ed to a depth 
grea ter than 30 fee t . A t h i n  she l l  of serpent i n i zed d un i te surrounds the ore body . I n  p l a ces the 
con tac t  between the ore and barren dun i te i s  frozen and grada t iona l through a few i nches; i n  
others i t  i s  sheared . 

" O pera t ions a t  th i s m i ne  ceased a bou t the m i dd l e  of A ugus t  1 943 . A t  tha t t ime a sma l l  
s t r inger  of ore l ess than a foot th i c k  cou l d  s t i l l  be seen i n  the face of the upper ad i t ,  bu t t h i s  
was too th i n for prof i ta b l e  m i n i ng . Mr . R emsen reports tha t a tota l o f  298  l ong tons of o re  has 
been produced,  con ta i n i ng from 36 . 23 to 40 . 69 percen t chrom i c  oxide  and having a Cr/Fe ra t i o  
o f  2 .  24 to  2 .  50 . . . . " 

Deve l opmen t  of add i t i ona l ore has not been a t temp ted due  to the sma l l  s i ze and ma rg i na l grade of the chro­
m i te l ayer . 

Chance D iscovery C l a i m  ( 22) 

The Chance D i scovery c la im was l ocated June 1 953 by L .  H .  Thompson , Ash land,  i n  the N E *  sec . 1 0 ,  T .  
4 1  S . ,  R .  1 W . ,  a t  5 ,  1 30 fee t  e l eva t i on . The depos i t  i s  reached from S i ski you Gap  b y  fol l ow ing  the Ce les t ine 
road south  for 3 . 3  m i l es and a jeep road eas t  for 0 . 4  m i l e  to the m ine . 

Work i ngs cons i s t  of a par t l y  caved open cut  20 fee t  wide ,  40 fee t  l ong , and a bout 1 0  fee t  deep a t  the face , 
and some other m i nor bu l l dozer excava t i ons . A n  ore zone 8 feet th i ck con ta i n ing  a bout · 20 percen t  d i ssem i na ted 
and par t l y banded chrom i te i s  exposed in the south wa l l  of the cu t . Band ing  s t r i kes nor th a nd d i ps 35° E .  The 
country rock at  the ore zone i s  a f ine-gra ined ,  tan ,  a l tered dun i te . 

Up h i l l ,  a bout 1 50 fee t  eqst of the chrom i te occurrence , the serpen t ine  i s  i n  con tac t  w i t h  a hornb l ende sch i st .  
A 35-foot gra n i t i c  d i ke trend ing  N .  80° W .  crops out i n  the road cu t  approx ima tel y 75 fee t  north o f  the c hrom i te 
exposure . 

A few tons of the ore were repor ted l y  m i l l ed a t  Thom psons M i l l  i n  Ash land ,  but no record was obta i ned of the 
amount of ore m i ned or concentra tes recovered . 

Love Prospec t  (23) 

Two samp l e s  con ta i n i n g  chrom i te were subm i tted to the depa r tmen t  for assay by C l a ude  Love , Ash land , i n  
A ugust  1 956 . Loca t i on was g i ven a s  sec . 33, T .  40 S . ,  R .  1 W . ,  about 250 fee t  north of the Ash l and Loop Road . 
Chrom i te i n  dun i te assayed 39 . 50 percen t Cr20 3 and 20 . 07 percen t  Fe . N o  further in forma t ion i s  avai l ab l e . 



PAR T  I I .  A R EA STUD I E S - R E D  MO U N TA I N  89 

Basey Chrom i te Depos i t  ( 24) 

The Basey Chrom i te depos i t  l i es about 3/4 m i l e  south of Red Moun ta i n  i n  the SEaSE;!- sec . 32 ,  T .  40 S . ,  
R .  I W .  I t i s  reached by a �-m i l e  road wh i ch branches to the sou th from the Ash land  Loop Road 0 . 9  m i l e  east  of 
Wrang l e  Gop . The depos i t  is on the pr ivate property of .Larry Base y ,  Ash land . I t was l eased to the Thompson 
Mi l l i ng  & Manufac tur i ng Co . of Ash land ,  and some m i n i ng  was done in 1 953 . 

A cut  50 by 1 00 fee t i n  area and a bout 25 fee t  deep is s i tuated a t  the end of the spur road a t  6 , 080 fee t  e l e ­
va t ion . A t  i ts west edge a hard , gray , serpen t i n i zed dun i te con ta i ns some med i um-gra i ned d i ssem i na ted chro­
m i te .  Band i ng  is poor l y  def i ned and appears to curve and trend in severa l d i rec t ions . The l ong  d i mens ion of the 
ore-bear i ng zone s tr i kes N .  30° W .  wi th a s teep d i p  southwest . 

The rock has abundan t  j oi n ts and a few sma l l  fau l ts .  An apparen t l y  norma l fau l t  con ta i n ing  2 i n ches of gouge , 
trend i n g  N .  60° W .  and d i pp i ng  75° SW . ,  has cut  off the ore to the north . Ne i ther the d i reC t ion nor amoun t of 
d i sp l acemen t  cou l d  be de term i ned i n  the l i m i ted exposure , 

A med i um-gra i ned , gne i ss i c ,  hornb l ende-m i ca d i or i te d i ke about 20 feet wide i s  exposed a t  the east  edge 
of the cut  and in the road l ead i ng to the cut . I t  s t r i kes N .  70° E .  and d i ps 45° NW . The western edge of the 
d i ke has a l i gh t-co l ored por t ion I foot in w i d th composed mos t l y  of fe l dspar and quar tz ,  w i th m i nor ca l c i te ,  py­
r i te ,  and ser i c i te ( ? ) . Serpen t i ne under l y i n g  the d i ke has a " r i bbon s truc ture " . N arrow bands  of 1 /32 to a i nch  
wide o f  dark-b l ue serpen t i ne  wi th l i g h ter b l ue borders a re  s treaked through t he  gray-green serpen t ine i n  a sem i ­
para l l e l  fash i on . The dark bands are s trong l y  magne t i c  and con ta i n  narrow ve i n l e ts o f  chrysot i l e  c l ose l y  asso­
c ia ted w i th secondary magne t i te .  

An  ou tcrop of per idot i te 200 fee t west of the cu t  conta i n s a bundan t  s l ender ,  rad ia t i ng  an thophy l l i te crysta l s . 
Some are approx ima te l y  2 i n ches l ong . The an thophy l l i te shows par t i a l  a l tera t ion to ta l c .  T h i s  ou tcrop a l so con­
ta i ns a few narrow sch l i eren (about � i n ch - t h i ck) of magne t i te and magne t i c  chrom i te wh i ch trend roug h l y  N .  45° 
W .  and d i p  40° N E .  Magnet i te is a l so sparse l y  d i ssem i na ted throughout the per idot i te mass . 

Most of the rock m i ned from the cu t  was l ow grade ,  and the opera t ion was of shor t  dura t i on . N o  record of 
producti on or grade was obta i ned . Ore rema i n i ng i n  the cut  is est ima ted to range from 5 to 40 percen t d i ssem­
ina ted chrom i te and to average about 15 percen t . 

Red Mounta i n  M i nes ( 25) 

Severa l sma l l  occurrences of chrom i te s i tua ted on Red Moun ta i n  are em braced by a group of c l a im s  known as 
the R ed Moun ta i n  m i nes ,  owned by J .  H .  Lewis  and Car l W .  C l ark ,  Rogue R i ver . They are in the S E a  sec . 29, 
and the N E! sec . 32,  T .  40 S . ,  R .  I W .  The c l a im s  were l eased to Evere t t  McT immonds and  James S t i neba ug h ,  
G ran ts Pass , du r i ng  the summer a n d  fa l l  o f  1 954 . Abou t 1 8  tons o f  l ump chrom i te averag i ng be t ter than 5 1  per­
cent  chrom i c  ox ide  were sh i pped . O ne s h i pmen t  repor ted l y  assayed 55 . 57 percent  Cr20 3 w i th a 3 . 92 chrome­
i ron ra t io . 

Severa l sma l l  cu ts and trenches a l ong the r i dge and one short ( 1 0-foot) d r i ft on the steep h i l l s i de  a bout  250 
fee t  above a sma l l  g l ac i a l  pond are the exten t  of work i ngs . These work i ngs  l i e roug h l y  in l i ne ,  trend i ng near l y  
due north . Mapp ing  o f  the northern work ings  was done i n  Septem ber 1 954 ( fi gure 24) . 

Country rock i n  the immed ia te v i c i n i ty of the depos i ts is a b l ocky a l tered d un i te . M inor ta l c  and ca l c i te 
occur i n  frac tures . The dun i te grades i n to per idot i te con ta i n i ng  a l tered pyroxenes and sparse l y  d issem i na ted 
medi um-gra ined magne t i t e . 

Pods of mass ive chrom i te taken from the trenches and cu ts were a l l qu i te sma l l . The l arges t ,  wh i c h  came 
from the short d r i f t  north of the others , con ta i ned about 10 tons . Sma l l  segments of ore were exposed in the s i l l  
and  face of the d r i f t  (see ske tch moP, f i gure 24) . The pods are i rregu l a r  i n  shape and many of them are surrounded 
by numerous sma l l e r ,  a l so i rregu l a r ,  segments or s t r i ngers of chrom i te .  A l though the chrom i te occurrences on 
th i s  par t  of Red Moun ta i n  are i n  l i n e ,  the i n d i v i d ua l  bod ies  show l i t t l e  l i nea t i on and l ack  the usua l  banded or 
tabu la r  shape . 

The ore i s  coarse-gra i ned and a l though frac tured conta i n s· some  subhedra l (octa hedra) crysta l s  of ch rom i te as 
much as 3/8 i nch  i n  d i ame ter . I t  a l so conta i ns a m i nor amount of ma lach i te ,  ca l c i te ,  and  chrome ch l or i te a l on g  
frac tures . Con tac ts be tween the chrom i te a n d  coun try rock a r e  s harp . T h e  chrom i te bod ies  a r e  h i g h l y  frac tured 
and broken a pa r t ,  whereas the enc l os i ng serpen t i n i zed dun i te is re l a t i ve l y  unfrac tured . 

O ther  sma l l c hrom i te occurrences a re found a t  var ious p l aces on the serpen t i ne  r idge  r un n i ng east from Red 
Mounta i n ,  but  there has been prac t i ca l l y  no deve l opmen t  and no other i nforma t ion cou l d  be obta i ned . 
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F i gure 24 . G eo log ic  sketch ma p  of northern work i ngs at Red Moun ta i n  m i nes . 

Horseshoe C l a ims ( 26) 

The Horseshoe c l a ims ore in the NW;lNW! sec . 5, T .  40 S . ,  R .  1 W . ,  and por t l y  in sec . 6, on the r i dge a t  
about 4, 000 fee t e l eva t ion . Treosher ( 1 943) v i s i ted the proper ty i n  1 94 1  and reported as fol l ows : "On  the upper 

side h i l l  tra i l  to the B r i ckp i l e  Ranch a dump of a sma l l  caved tunne l  wh i ch  trends N . 80° E .  shows some l ow­
grade chrom i te .  The ore is both spotted and in th i n  bands i n  po l e  green ,  somewhat granu la r  and sheared serpen­
t ine . The banded type i s  the more common . "  

D i l l er ' s  f i e l d  notes (quoted by Treasher) i nd i ca te tha t i n  1 9 1 8  the owners , A l va G unne l l  and L .  H .  Van Horn ,  
reported 45  tons m i ned and  50  tons i n  s igh t . D i l l er ( 1 92 1 )  men t ions tha t a sma l l  amoun t o f  ore sa id to  conta i n  45 
percen t chrom i c  ox ide  was sh ipped from the m ine . 

New Hope C l a im  (27) 

The New Hope c l a im  i s  owned by C l arence Stevens and C .  A .  R i cke tts , Medford . The occurrence was not 
vis i ted , but i s  repor ted to be s i tua ted on the r i dge north of Jack F la t  i n  the NW! sec . 20, T. 40 S . ,  R . 1 W . ,  
a t  about 5 ,  750 fee t e l eva t ion . I t  i s  rea ched v ia the G lade Creek road and i s  about 7 m i l es from the Ta l en t­
L i tt l e  App l eg� te road junc t ion . 

The c l a im  was under l ease to C .  E .  Sm i th a nd C .  L .  Robinson , Medford . I t  was worked by the Ash l and Min­
i ng Co . du r i ng  1 957 and  about 70  tons o f  d i ssem inated chrom i te ore con ta i n ing  20  percen t Cr203 were report·· 
ed l y  m i ned pr i or to i ts abandonmen t .  The ore was concentra ted at the company ' s  m i l l  n ea r  Ash l and . 

C .  E .  Smi th descr i bed m i n i ng .as be i ng done in an open cut abo:>ut 200 feet l ong , 1 50 fee t wide , and a t  l east 
20 fee t deep . Accord ing  to Sm i th ,  ore was at one time exposed over a max imum l ength of 1 50 feet in a nor th­
er l y  d i rec t ion and it occurred in 6- to 8- i nch  s tr i ngers in a zone as much as 5 or 6 fee t wide . Some of the ore 
was fa i r l y  mass ive  a nd h i gh  grade . The fol l ow i ng  ana l yses were obta i ned on samp les subm i tted to the depattment  
l abora tory: 
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Descr ip t ion 

Mass ive  chrom i te w i th  serpen t i ne  
Mass ive  chrom i te wi th m i nor serpen t i ne  

and chrome ch l or i te 
Th i ck l y d i ssem i na ted to mass ive chrom i te 
Med i um-gra i ned chrom i te wi th serpen t i ne  
Chrom i te d i ssem i na ted i n  serpent ine  

Depos i ts i n  the v i c i n i ty of F i rs t  Wa ter G u l ch ( 28) 

Percen t 
Cr203 

48 . 55 

49 . 1 0 
32 . 86 
4 1 . 04 
23 . 80 

Percen t 
Fe 

1 3 . 90 

1 5 . 00 
9 . 82 

1 4 . 05 
8 . 07 

Percent 
S i02 

7 . 70 

9 1  

There are several sma l l occurrences of chrom i te near the l i t t l e  Appl ega te R i ver i n  the v i c i n i ty of F i rs t Water 
G u l ch ,  i n  sees . 29 and 30, T .  39 S . ,  R .  1 W .  The area was v i s i ted by the wr i ter i n  June 1 957 at wh i ch t ime 
Informat ion was obta i ned on the Pra ter , Water G u l ch ,  G lade V iew,  and Cass Ranch proper t ie s . The Cass Ranch 
occurrence ,  wh i c h  may  be the same as  the G lade View c l a i m ,  has been repor ted on a l so by Treasher ( 1 943) . 

Prater depos i t: The  Pra ter depos i t  is on pr iva te l a nd owned by Mrs . Mi nerva Pra ter . I t  was l eased by R .  B .  
Maddox , Jacksonv i l l e ,  i n  1 955, and he i n  turn sub- l eased i t  to the Wa ldo M i l l i ng  Co . ,  Cave Junc t ion . The 
depos i t  i s  near the ea s t  edge of the SEa sec . 30, T.  39 S . ,  R .  1 W . ,  at a bout 3 ,  300 fee t e l eva t i on . A l ogg ing 
and m i n i ng road was bu i l t  to  the depos i t  ear l y  i n  1 957 . I t  branches to the l eft  (eas t) from G l ade Creek road 0 . 4  
m i l e  south of the j unc t ion w i th the Ta l en t -L i t t l e  A pp l ega te road near Cass Ranch,  c rosses the Appl ega te R i ver 
and w i nds around the l ower end of Bu l l P i ne R idge , a tota l d i s tance of a bout 1 �  m i l es .  The deposi t i s  s i tuated 
on a s teep bare  sou th s lope 200 fee t  be l ow a l og l oad i ng  sta t ion . 

N ear  the Prater depos i t  some of the per idot i te country rock has been a l tered to a ta l c-carbona te sch i s t . 
Par t i a l  a l tera t ion of o l i v i ne  to magnes i te cou l d  be the resu l t  of surface wea ther i ng . The depos i ts l i e a bout 250 
fee t south of the con tac t  be tween serpen t i ne  and me tamorph i c  rocks of the Appl ega te forma t ion . The Pra ter de­
pos i t  or i g i na l l y  cons i s ted of a 6-foot-th i ck a nd near l y  20-foot- l ong  l ens of banded-d issem i na ted chromi te i n  the 
l i gh t-co l ored serpen t i n i zed dun i te . The l ens was est ima ted to con ta i n  approx ima te l y  70 tons of l ow-grade ore . 
Band i ng  i n  the chrom i te conforms rough l y  to the marg i n  of the l ens . I t s t r i kes N .  30° W .  and d i ps 50° N E . ,  
whereas the fol i a t i on i n  the serpen t ine  20 feet north of the l ens s tr ikes N .  85° W .  and d i ps 30° N .  

Samp l es of the more mass ive  ore from the Pra ter property subm i tted to the depar tment  for a na l ys i s  by R .  B .  
Maddox range from 26 . 6 1  percen t Cr203 and 7 . 6 1  percent  Fe to 44 . 76 percent Cr203 and 1 0 . 33 percent Fe . 
Average grade of the ore is somewha t l ower . Ore from the nearby Water G u l ch c l a i m  is ot s im i l a r  grade . 

Jack W .  Eggers , Cave Junct ion ,  (Wa l do Mi l l i ng  Co . )  reported m in i ng out the ore body on the Pra ter prop­
erty,  A ugus t  1 957 . Accord i ng to h i s  repor t ,  the ore body bottomed abrup t l y  and conta i ned on l y  about 30 tons of 
l ow-grade ore . 1 t  was concen tra ted at the Wa ldo  M i l l i ng  Co . m i l l  near Cave Junc t ion to a pprox imate l y  8 tons 
of concen trate assay i ng 5 1 . 96 percen t Cr203 w i th a 2 . 6 1  chrome- i ron ra t i o .  

Water G u l ch c l a im :  Consi derab l e  f l oa t  o f  banded-d i ssem ina ted chrom i te ore was seen l y ing  i n  the man t l e  
rock on  t h e  bare , grassy s l ope between the chrom i te l ens on the Prater property ana the d i scovery cu t  on Wa ter 
G u l c h  c l a i m  wh i ch l i es approx imate l y  1 60 fee t  S .  60° E .  ( j ust across the sec t ion l i ne in sec . 29) . The two oc­
currences appear to be pa rt of the same zone . 

The Wa ter G u l ch c l a im  was l oca ted September 1 955 by Terrance Maddox , Jacksonvi l l e .  An 1 8- i nch th i ck 
l ens of banded-di ssem i na ted chrom i te i n  a l tered dun i te exposed i n  the southwest wa l l  of the d i scovery cu t  str i kes 
N .  1 0° w .  and d i ps 55° w .  The l ens p i nches and curves wes t  i n to a fau l t ,  str i k i ng  N .  1 5° w .  and d i pp ing  80° 
SW . ,  wh i c h  forms the west wa l l  of the cut near the face . The fau l t  l i es beh i nd the sma l l  l ens of chrom i te .  A 
4- i nch  s t r inger of chrom i te exposed i n  the face of the c� t p i nches down i n to the west s ide of the fau l t .  About 1 
ton of l ow-grade ore was p i l ed a l ongs i de the cut . 

G l ade V i ew C l a im :  The G l ade  V i ew c l a im  is s i tua ted on the east s ide of F i rs t  Water G u l ch ,  on the tra i l  j us t  
above the Ster l i ng d i tch , about 1 , 000 feet  (a i r l i ne) i n  a S . 70° E .  d i rec t ion from the Water G u l ch cut . I t  was 
re l oca ted by Ar thur G oss , Ja cksonv i l l e ,  January 1 957 . 

Work i ngs cons i s t  of a cu t  wh i ch  runs 20 fee t  eas tward i n to the west s l ope of the r idge . The coun try rock i s  
a b l ocky , par t l y a l tered dun i te . Severa l prom i nen t  j o i n t s  str i ke N .  25° W .  a nd  d i p  32° SW . A few a- t o  3/4-
inch  seams of cross-f i ber an thophy l l i te exposed in the face of the cut occur in vert i ca l joi n ts wh i ch str i ke N .75° 
W .  and i n  j o i n ts s tr i k ing N .  45° W .  and d i pp ing 80° N E . Narrow str i ngers and sma l l  pods of chrom i te were seen 
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a t  var i ous p la ces i n  the wa l l s  a n d  face of the cut . Some o f  the sma l l  chrom i te bod ies are rod shaped a n d  i rreg­
u l a r ,  wh i l e  others have the usua l l ens and tabu l ar shapes . 

No  good show ing  of chrom i te was seen but l arge chunks i n  the ore p i l e  ind i cate tha t a l ens of fa i r l y  mass ive 
ore 1 2  to 18 i nches th i c k  had been m i ned . The ore i s  l a rge l y  a d i ssem ina ted var i e ty but con ta ins  as much as 90 
percent chrom i te .  Some shows a def i n i te banded texture . The gra i n  s i ze ranges from � to 3 mm i n  d i ame ter . 
About ha l f  a ton of chrom i te rema i ns in the ore p i l e  by the s ide of the tra i l . 

Two samp l es of the ore were subm i tted to the depar tment for assay by Art  G oss, January 1 957 .  One sampl e 
assayed 4 1 . 00 percen t Cr203, 1 3 . 88 percent Fe ,  and the other 42 . 50 percen t Cr203, 1 5 . 67 percen t Fe ,  and 
6 . 1 8  percen t S i02 . 

Cass Ranch depos i t :  The Cass Ranch  chrom i te deposi t wus descr i bed by Treasher ( 1 943) as fo l l ows: 

" Loca t ion '  West center  of  sec t ion l i ne between sees . 29 and 32 ,  T .  39 S . ,  
R .  1 W . ,  on the L i t t l e Appl ega te R iver ,  opposi te Br i ck P i l e  Ranch . 

" Deve l opment :  Open cu t  1 5  fee t  l ong , 1 0  fee t w ide ,  and 1 2  fee t deep . The 
trend i s  N .  82° E .  Ore i s  m i ned out . A few sacks rema i n  on the dump . 

" Geo logy:  Fa i r l y h i gh-grade ore i n  sma l l  segrega t ions occurs i n  serpen t i ne . 
Country rock is green i sh and hard wi th no apparent  sch i stos i ty ,  a l though there are 
defi n i te c l eavage d i rect ions approx imate l y  N .  25° W . ,  42° SW . Ma jor jo i n t i ng 
trends N .  64° E .  and i s  vert i ca l . The rock immed i a te l y  surround i ng  the prospect i s  
brown ish-wea ther i n g ,  and f ine-gra i ned . I t  has  a green ish co lor ,  sugary texture and 
con ta i ns f l ecks of chrom i te . "  

The s im i l a r i ty of descr ip t i ons of the Cass Ranch and the G lade V iew c l a ims i nd i cates tha t they are probab l y  
t he  same . 

Misce l laneous occurrences: A m i nor amoun t  of chrom i te f loat  and a few swi r l s  ( f ig . 23) of d i ssem ina ted chro­
m i te in a hea l ed serpen t i ne  brecc ia  were noted on  t he  south s i de  o f  t he  L i t t l e  App l ega te R i ver i n  t he  NW! sec . 
32, T .  39 S . ,  R .  1 W .  

We l l s  and others ( 1 956) show on the i r  geol og i c  map of the Medford quadrang l e  a second Cass Ranch occur­
rence on the south s ide of the L i tt l e  App l ega te R i ver in the NW!NW! sec .  32 ,  T .  39 S . ,  R .  1 W .  They a l so 
spot an occurrence ca l l ed the B r i ck  P i l e  chrome in the NW! sec . 6, T .  40 S . ,  R .  1 W .  at the ·wes tern edge of 
the ova l serpen t i ne body . No further i n forma ti on was ava i l a b l e  on e i ther of these occurrences . 

B l ack Boy C l a im  ( 1 09) 

The B l ack Boy c l a im is n ear the sou th l i ne of sec . 1 2 , T .  4 1  S . ,  R .  1 W . ,  on the east s l ope of Doe Peak a t  
about 4 ,  900 fee t  e l eva t ion . Accord i ng t o  the geo log i c  map of the Medford quadrang l e  (We l l s  a n d  others , 1 956) 
i t  is s i tua ted in a sma l l  serpen t i ne body . The occurrence has not been exam i ned by the depa r tmen t  and no re­
por t i s  ava i l ab l e . I n format ion accompany ing two ore sampl es subm i tted to the depar tmen t l abora tory for ana l ys i s  
by  E .  G .  Ca l k i ns ,  Ot i s ,  i n  1 94 1  and 1 942, i n d i ca ted tha t t he  c l a im was l oca ted J u l y  1 9 , 1 940 , by  D .  H .  and 
E .  G .  Ca l k i n s .  One samp l e  of mass ive chrom i te assayed 42 . 3  percen t Cr203 , and the ather of serpen t i ne m i xed 
wi th chrom i te assayed 34 , 9  percent  Cr20 3 . 
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SO URDO UG H -V U LCAN PEA K AREA 

I n t r o d u c t i o n 

Loca t ion and T opogrophy 

The Sourdough-V u l can Peak area l i e s  i n  southeastern Curry Coun ty i n  Tps . 39 , 40 , and 41 S . ,  R .  1 1  W .  
(see i ndex mop, f ig ure 25) . The chrom i te oc currences l i e  i n  o narrow be l t  about 1 4  m i l e s l ong extend i ng  from 
the Sourdough Camp area northward to the v i c i n i ty of V u l can Peak . The southern port  of  the area is reached v ia  
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the W i mer rood west from O ' B r i e n  on U . S .  H i g hway 1 99 for a d i s­
tance  of about 22 m i l es ,  and the Sourdough m i ne spur rood north for 
abou t 6 m i l es .  The northern port  of the area i s  reached by way of 
the Chetco R i ver- Long R i dge rood east from Brooki ngs for abou t 35 
m i l e s .  

Topograph i ca l l y  the area i s  rugged and m u c h  o f  i t  i s  acces­
s i b l e  on l y  on foo t .  A I o rge por t i on has not been surve yed . E l e ­
va t ions  range from 4 ,  660 fee t o n  Che tco Peak t o  about  1 ,  050 near 
Sourdough Camp . The sou thern por t  of the area i s  dra i ned by the 
Nor th Fork of Sm i th R iver and tr i b u ta r i e s ,  ma i n l y  Ch rome and 
Bo l dface Creeks . The nor thern port of the area i s  dra ined c h ie f l y  
by t h e  Che tco R i ver a nd  i ts tr i butar i e s ,  Box Can yon Creek ,  Bou l ­
der  Creek , and South Fork Che tco R i ver . 

The Che tco Peak 1 5-m i nu te quadrang l e  and the K erby 30-
m i nu te quadrang l e  ore the topograph i c  mops cover i ng the area . 

F i e l d  Work 

F i e l d  work wos done pr i n c i pa l l y  in the nor thern por t ion of 
the area dur ing  September 1 952 and l a te r  in September 1 954 .  The 
occurrences were i nspec ted and deta i l ed moppi ng done o t  the 
Fourth of J u l y  c l a i m  (Gordner  m i ne) . The area has been geol og­
i ca l l y  mopped by We l l s  and others ( 1 949o) in connec t i on w i th the i r  
work i n  t h e  Kerby quadrang l e ,  a n d  ear l i e r  work was done by We l l s  
and others ( 1 940b) i n  t he  Sourdough m i n e  area . 

N 
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C hrom i te Depos i ts 

69 . Sourdough ( Bo l dface) M ine  
70 . I rene C l a im  
7 1 . W i n ton Mounta i n  O ccurrence 
72 .  Che tco Lake O ccurrence  
1 68 .  N ancy  Honk  C l a i m  
1 69 .  G ordner C hrome M ine 
1 70 .  R os i e  C l a i m  
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F i gure 25 , I ndex mop  of Sourdough-Vu l can Peak Area . 
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G e o l o g y  o f  t li e  A r e a  

Gene ra l  Fea tures 

The area l i es near the wes te rn  con tac t  of the I o rge Joseph i ne per i dot i te sheet  mopped by -We l l s and others 
( 1 949o) . To the west  the per idot i te and serpen t i ne  ore under l a i n  by the Dothan forma t ion of Upper J urass i c  age . 
The Dothan format i on cons i s ts of mass i ve i ndura ted graywacke sandstone and th i n  l a yers of sha l e . N ear  the ser­
pen t i n e  con tac t  the forma t ion is por t l y  a l tered to a green phy l l i te and in p l a ces shows deve l opment  of a l i gned 
c rys ta l s  of secondary hornb l ende s im i l ar to on  amph i bo l e  gne i ss . 

A body  of amph i bo l e  gne i ss about 1 m i l e  w ide  and 4 m i l e s  l ong under l i es the area wes t of Chetco Peak . The 
gne i ss i s  be l i eved to be a por t ion of the Rogue forma t ion ,  wh i c h  i s  :omposed of a l tered vol can i c  rocks l y i n g  stra­
t ig raph i ca l l y  be tween the Dothan and G a l i ce forma t i ons . Hornb l ende d i or i te ,  a l so somewha t gne i ss i c  near  i ts 
contac t w i th the serpen t i n e ,  borders the area to the nor th . 

The per i dot i te is more or l ess a l tered to serpen t i ne  and serpen t i n i za t.i on i s  most comp l e te near the con tacts 
and i n  zones of i n tense shea r i ng . The predom inan t  var i e ty of per idot i te is soxon i te .  I n  p l aces the saxon i te grades 
i n to dun i te . At the Sourdough m i ne (69) in the southern por t  of the area , narrow l ayers of dun i te trend approx i ­
mate l y  N .  45° W .  and  d i p  abou t 40° N E . para l l e l  t o  t he  chrom i te zone . 

Sma l l ,  l ime-r i ch rod i n g i te d i kes are exposed i n  the v i c i n i ty of the Fourth of Ju l y  (Gordner) ( 1 69) chrom i te 
m i ne about 1 m i l e  nor th of Vu l can Peak . These d i kes ore s im i l a r  to those descr i bed i n  the Bobyfoot- Li tt l e Chetco 
area . Dac i te porphyry d i kes i n trude the u l tramaf i cs (per idot i te and serpen t ine) , the Dothan forma t i on ,  and the 
amph i bo l e  gne i ss . 

S truc ture 

In genera l ,  the u l tramaf i c  rocks near the con ta ct  w i th the Dothan forma t ion ore conformab l e  and s i l l - l i k e . 
L i nea t i ons w i th i n  the u l trama f i c  i n trus ive , that  i s ,  a l i gnmen t  of l enses and l a yers of chrom i te ,  dun i te ,  and other 
p l a ty f l ow s tructures,  are essen t i a l l y  pa ra l l e l to bedd ing in the Dothan . At the sou thern end of the area the Do­
than forma t ion i · s  fo lded i n to on an t i c l i n e  the ax i s  of wh i c h  p l unges gen t l y N .  20° W .  Subsequen t  eros i on by 
the Nor th  fork of the Smi th R i ver exposes a tongue of the Dothan forma t i on wh i c h  under l i es  the u l tramaf i c  rocks . 

There are two ma jor sets of fau l ts i n  the area . The prom i nen t  shears trend from N .  20° to 50° W .  nea r l y  
para l l e l  t o  t h e  axes o f  the ma j or d i rec t i on o f  fol d i ng . T he  other set  s t r i kes from N .  20° t o  60° E .  a nd  d i ps s teep­
ly sou theas t . We l l s and othe rs ( 1 940b) descr i be shear i n g  in the Sourdough area as fol l ows: " Two ma i n  systems 
of shear i ng  are recog n i zed in the area , and many m i nor trends ore recogn i zab l e . R ough l y  speak i ng , the dom i ­
nant  system str i kes N .  50° W .  and d i ps 50° N E . ,  and the other ma i n  system str i kes N .  20° E .  and d i ps 60° SE  . "  

The Chrom i te Hor i zon 

A l l  of the chrom i te depos i ts in the Sourdough-Vu l can Peak area are s i tua ted w i th i n  a re l a t i ve l y  narrow zone 
l y i ng near the base of the sheet I i ke u l tramafi c i n trus ion . The Sourdough m i ne (69) I i e s  near the southern end of 
the zone ,  and a s im i la r  appea r i ng ,  bu t sma l l er oc currence , the Che tco Lake prospec t  ( 72) , i s  about 9 m i l es to 
the north . Severa l prospec tors have reported f i nd i ng  f l oa t  chrom i te i n  the Chrome Creek dra i nage ,  between the 
two occurrences . However , there are no known depos i ts in th i s  i naccess i b l e  par t  of the zone . 

W i thout except ion the chrom i te l enses or l ayers exam i ned l i e  near l y  para l l e l  to the serpen t i ne  con tac t  and 
to the bedd i ng or fo l ia ti on of the o lder  under l y i ng rocks . This  know l edge i s  he l pfu l i n  exp l or i ng the known oc­
currences and prospec t i ng  for new ones i n  the areas be tween them . D i sp l acemen ts a l ong  the n umerous h i gh­
ang l e  fau l ts of vary ing  magn i tude wh i ch s tr i ke from N .  20° to 60° E .  a re most eas i l y  seen where they cu t  across 
the con ta c t  of the serpen t i ne  and under l y i ng rocks . S i nce these fau l ts may offse t the chrom i te-bear i ng  zon e ,  a 
carefu l  study of the nearby con tac t  may a i d  i n  trctc ing an offset  depos i t . 

D e s c r i p t i o n s  o f  t h e  C h r o m i t e D e p o s i t s 

Sourdough ( Bo l d face) M i ne  (69) 

The Sourdough m i n e  l ie s  mos t l y in sees . 35 and 36 , T .  40 S . ,  R .  1 1  W .  ( unsurveyed) . The l ower por t i on of 
the depos i t  extends i n to sec . 1 ,  T .  41 S . ,  R .  1 1  W .  The m i n e  is at the end of a 6�-m i l e  spur from W imer Road , 
1 ! m i l es nor theast of the mouth of Bo l dface Creek . 
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Accord ing  to D i l l er and others ( 1 92 1 ,  p .  34) the m ine was f i r s t  worked in 1 9 1 8  by Seagrave and Gazzam ,  
wha  l eased from t h e  l oca tors , Cos te l l oe a nd  Keaton . Appmximate l y  700 tons o f  unsorted (40-42 percent  Cr203) 
ore , a sma l l  par t  of wh i ch  was hand sorted and assayed 49 percen t Cr203, were reported sh i pped in 1 9 1 8 .  The 
mine has been mapped and descr i bed by We l l s and others ( 1 940b) and a l so descr i bed by A l l en ( 1 94 1 ) . 

The Rus t l ess M i n i n g  Corp . owned and opera ted the m i n e  durlng  the war per i od from 1 94 1  through 1 943 . I n  
1 942 R us t l ess produced abou t 300 tons of ore assay i ng 4 2  to 4 7  percent Cr203 w i th 2 . 8  or 2 . 9  ch rome- i ron ra t i o .  
I n  1 944, J .  K .  Remsen took over the m i ne and sh i pped 1 55 tons assay i ng  from 38 to 46 percent  Cr203 and wi th 
a 2 . 6  or 3 chrome- i ron ro ti o .  Ben Baker opera ted the m i ne for Remsen . 

After i t  had been id l e  for about 7 years ,  the m i ne was reopened i n  1 95 1  by Ben Bake r ,  G ran ts Pass, under 
the ownersh i p  of Baker , F .  I .  B r i s to l , and T .  T .  Leonard . A m i l l  was cons truc ted near the mouth of Bo l dface 
Creek to concentrate the l ower-grade ore . Dur ing 1 954 through 1 956 the m i ne was opera ted by Howard Beas l e y  
o f  Tak i l mo ,  O regon . 

Produc t ion of concen tra tes from 1 952 to 1 958 amounted to 3 1 2  tons assay i ng 50 percen t  Cr203 wi th a 2 . 7  
chrome- i ron ra t i o .  A l so approx imate l y  1 00 tons of l ump  ore were sh i pped , assay i ng  48 percen t  Cr203 wi th a 
chrome- i ron ra t io  of 3 .  The ore hos been m i ned i n  pa rt  by underground methods but greatest product ion i s  from 
open cu ts . The upper por t ion of the depos i t  has been deve l oped to a gree ter exten t ,  and when v i s i ted by the 
wri ter i n  1 953 was opened by a l a rge surface excava t ion . 

The coun try rock cons i sts of serpen t i n i zed saxon i te w i th narrow l enses of serpen t i n i zed dun i te . Chrom i te 
occurs in a s i ng l e  zone as sca ttered ,  d i ssem i na ted gra in s  in d un i te and a l so concen trated i n  s treaks and l ayers 
separa ted by barren dun i te . The max imum th i ckness of h i gh-grade l enses or l a yers i s  a bout 1 foot . An average 
th i ckness i s  a bout 7 i n ches . 

The ore zone str i kes northwest and d i ps about 45° N E .  I ts max imum exposed th i ckness in the l a rge open p i t  
a t  the upper worki ngs i s  approx imate l y  1 2  fee t .  About 5 fee t o f  th i s  con ta i ns m i l l i ng-g rade c hrom i te ,  a sma l l  
amoun t  of wh i ch  cou l d  be hand sor ted and s h i pped a s  h i gh-grade ore . The rema i nder i s  waste rock . W id th and 
dens i ty of ore i n  the zone vary a l ong the str i ke ,  but the average th i ckness i s  probab l y  3 feet . The ore zone ex­
tends over cons i derab l e l ength , accord ing  to We l l s  and others  ( 1 940b , p .  471 ) ,  who s ta te :  " These worki ngs 
show fa i r  i nd i ca ti ons of chrom i te over a hori zon ta l d i s tance of about 2 , 400 fee t  and a ver t i ca l  d i s tance of 965 
fee t .  I f s l i ghter showi ngs are i n c l uded , the hor i zon ta l d i s tance wou l d  pe i ncreased by about 750 fee t  and the 
ver ti ca l  d i stance by about 1 50 fee t . "  B u l l dozer  excava t ion and prospec t i ng  of the zone on the south s ide  of Ba l d ­
face Creek s ince  pub l i ca t ion o f  the repor t have proba b l y  ex tended these l im i ts .  

Loca l i zed shear i ng i n  the chrom i te zone has caused the depos i t  to be somewha t d i scon t i n uous and l ens l i ke in 
p laces . Sma l l  offse ts a l ong transverse fau l ts a l so d i srupt con t i nu i ty of the depos i t . - Lands l id i ng  i n  the l ower par t  
o f  t he  zone toward Bo l dface Creek ha s  d i sp l aced some of t he  near-surface por t i ons o f  t he  depos i t .  

The Sourdough m i ne i s  s i tua ted on the east l i mb  of a northwest-p l ung ing an t i c  I i ne ond i s  probab l y  i n  the same 
ore hor i zon as the I rene and W i n ton Mounta i n  occurrences ( 70 and 7 1 )  wh ich  l i e on the wes t l im b  of th i s  an t i c l i ne . 

I rene C l a i m  (70) 

The I rene c l a i m  is at about 1 , 600 fee t  e l evat ion on a sma l l  r idge a quar ter of a m i l e  southwest  of Cedar Creek 
near the cen ter of sec . 1 5 ,  T .  41 S . ,  R .  1 1  W .  

The occurrence was not exam hed by the depar tment . The fol l owing i nforma t ion i s  from a br ief  unpub l i shed 
report on the c l a i m  by Garn A .  l? y · 1earson ( 1 942) of the U . S .  G eo l og i ca l Survey: 

An es t imated 50 tons of chrom i te were m i ned dur ing  Wor l d  War I and stockp i l ed at the m i n e . Abou t 1 �  m i l es 
of road were needed before the ore cou l d  be sh i pped . I n  1 942 the c l a im  was owned by G .  A .  Hyd e ,  J .  R .  Hyde,  
A .  L i nder , and G .  Snow . Chrom i te was  exposed i n  one of  the  three open cu ts where i t  occurred as  severa l sma l l 
l enses i n  a shear zone i n  serpen t ine . The ore was repor ted to s t r i ke northwest and d i p  sou thwest a t  about 45° , 
The l argest l ens was 20 feet l ong and 5 fee t  th i ck  and had an exposed depth of about 2 fee t .  The ore was re­
por ted to assay a bout 38 percent  Cr20 3 . 

Accord i ng  to Me l v i n  Wal l ace ,  G ran ts Pass , by 1 955 the road to the occurrence had been construc ted from a 
poi n t  on the W imer road on P i ne  F l a t  Mounta i n  about 3 m i l e s  west of the Sm i th R i ver br idge . 

W i n ton Moun ta i n  O ccurrence ( 7 1 )  -

The W i n ton Moun ta i n  prospect is a quar ter of a m i l e  south of Packsadd l e  tra i l  i n  the E �  sec . 9 ,  T .  4 1  S . ,  
R .  1 1  W . ,  on a sma l l  r i dge a t  abou t 2 ,  000 feet e l eva t i on . I t  was not v i s i ted by the wr i ter . Work ings  were re­
por ted to cons i s t  of a d i scovery cu t  abou t 6 fee t wide and 4 fee t  deep i n  a h i g h l y  sheared serpen t ine . A sma l l  
l ens of mass ive chrom i te had been m ined from the cut .  
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Man l ey M .  Brown , For t D i ck ,  Ca l i forn i a ,  subm i tted a samp l e  of mass ive  chrom i te from the occurrence 
to the depar tment  i n  September 1 954 . The samp l e  assayed 45 . 80 percent Cr203, 1 0 . 95 percen t Fe ,  and 6 . 1 3  
percent  S i02 . N o  record of product ion was ava i l a b l e . 

Che tco Lake O ccurrence ( 72) 

The Che tco Lake c l a i m  was l oca ted in 1 953 by AI F i e l der  and Harry H i l l  of Harbor , Oregon , n ear  the center 
of sec . 23 , T .  39 S . ,  R .  1 1  W .  (unsurveyed) , a t  about 3, 450 fee t  e l eva t ion . 

The area i s  reached v i a  the Chetco R i ver-Long R i dge road to the sadd l e  and . the road junc t ion j us t  west of 
Vu l can  Peak . From th i s  j unc t ion a road to the l eft l eads to the G ardner chrome m i n e  and a narrow jeep road to 
the r i gh t  to the Chetco Lake depos i t  for a bout 2 . 8  m i l es .  

When v i s i ted by the wr i ter i n  September 1 954, worki ngs cons i s ted of a sha l l ow open-cut  area on the bare 
serpen t i ne  r idge . Chrom i te was exposed at on l y  one p l ace i n  the facP of a cu t ,  but cou l d  be traced abou t 1 00 
fee t  a l ong the s tr i ke ,  as i nd i ca ted by fl oat and exposures i n  the cut pr i or to s l ough ing  of the face . D i ssem inated 
chrom i te and l enses of fa i r l y  mass i ve  chrom i te occur in a 3-foot th i ck zone of " b l ea ched" and sheared serpen t i n­
i zed dun i te . The chrom i te-bear ing  zone str i kes N .  50° W .  and d ips 35° N E .  Lenses of mass ive chrom i te as much 
as 10  i n ches th i ck were seen i n  the cut . The l e nses are i n  l i ne and c l ose l y  spaced ( see p l a te 1 6) . 

N ear l y  300 fee t  southwest down the r idge the serpen t i ne  comes i n  con tac t  wi th a l tered sandstone of the Do­
than format ion ,  wh i c h  str i kes from N .  45° to 60° W .  and d i ps from 35° to 60° N E .  in the sma l l  area exam i ned . 

Struc tura l r e l a t ions ,  re l a t ive pos i t ion ,  and genera l charac ter  of the Chetco Lake occurrence are s im i l a r  to 
those at the Sourdough m ine . The on l y  outs tand i ng  d i fference is the i r  apparent  s i ze .  I t  is be l ieved tha t both de­
pos i ts were undoubted l y  formed at the same t ime ,  under essen t i a l l y  the same cond i ti on s ,  and at the same hor i zon , 
a nd tha t s im i l ar occurrences cou l d  be d i s covered as a resu l t  of prospec t i ng  the area between . 

Dur i ng  1 954 a sma l l  amount of the ore was sh i pped  from the Chetco Lake occurrence for m i l l - tes t ing . A 
samp l e  of the more mass ive  chrom i te a ssayed 42 . 04 percent Cr203, 1 0 . 5 1  percen t Fe,  and 8 . 42 percen t S i0 2 . 

Nancy Hank C l a i m  ( 1 68) 

The N ancy Hank c l a i m  was l oca ted in 1 952  by Howard G ardner,  Harbor . The prospec t  is s i tua ted in the 
SWa sec . 1 0, T .  39 S . ,  R .  1 1  W .  (unsurveyed) , at 4, 200 feet e l eva t i on on the west s i de  and near the top of the 
h i l l 3/4 m i l e  nor th  of Vu l can Peak and about 3 , 000 feet S .  25° W .  from the Fourth of Ju l y  depos i t ( 1 69) . 

A narrow , 6- to 8- i nch  zone of coarse-gra i ned d i ssem ina ted chrom i te i n  a 30- i n cb bond of dun i te was ex­
posed i n  the sma l l  d i s covery p i t  when v i s i ted i n  September 1 952 . The predom i nan t  jo i n t i ng  in the dun i te and 
surround i ng  saxon i te s tr i kes N .  and d i ps 65° E .  The chrom i te-bear i ng  dun i te band i s  roug h l y  para l l e l  to th is  
trend . A sma l l  fau l t  s tr i k i ng  east and d i pp i ng  35° N .  d i sp l aces the chrom i te on the north s ide of the cut . 

A samp l e  of the better appear i ng  ore taken from the cut  by the wri ter assayed 37 . 00 percent  Cr203 and 
1 1 . 53 percent  Fe . No product ion i s  known from the occurrence . 

G ardner Chrome Mine  ( 1 69) 

The G ardner m i ne consi s ts of three c l a ims  ( Fourth of Ju l y ,  Swede , and Sus i e) s i tua ted in the N !  sec . 1 0 , 
and the S! sec . 3, T .  39 S . ,  R .  1 1  W .  (unsurveyed) . The c l a ims were l ocated by Fred Gardner and sons ,  Harbor . 

Four th of J u l y  c l a im :  Th i s  c l a i m  was l oca ted on J u l y  4, 1 952,  by Fred G ardner . I t  i s  i n  the N !  sec . 1 0 , 
T .  39 5 . ,  R .  1 1 W .  (unsurveyed) , and i n c l udes the ma in  ore deposi t and work i ngs of the G ardner m i ne . I t  i s  
reached by 2�  m i l es of road l ead i ng  nor theast from t h e  road j unc t ion ,  i n  t h e  sadd l e  west o f  V u l can Peak . The 
mine was mapped by the wr i ter in September 1 954 (see p l a te 1 7 ) . 

Chrom i te occurs as s t r ingers and l enses i n  a h i g h l y  sheared serpen t i ne  wh i ch has been d i sp laced by both thrust­
ing and norma l fau lt i ng . Rock movement  hcis  sheared and drawn out the ore l ayers in such a manner tha t m i n i ng 
is d i ffi cu l t .  The d i rec t ion of thrust fa u l t i ng  i s  i n  genera l from sou th to nor th  a l ong curv i ng p l anes wh i ch  d i p  a t  
l ow ang l es t o  t he  south . 

The m i ne area has been i n truded by numerous roding i te d i kes . These range from mass i ve ,  f i ne-gra i ned ,  
wh i te to  l i gh t-gray rocks, often w i th a p i nk i sh cas t ,  to  a coarse-gra i ned rock con ta i n i ng green i sh-gray crysta l s  
of d i ops ide as much as  2 i n ches i n  l ength . The d i kes are sheared a n d  offset b y  l a te movement  and the pyroxene 
i s  par t l y  a l tered to serpen t i ne . Sma l l  d i kes of rod i ng i te have a l so pene tra ted chrom i te and an  i n c l us ion of chro­
m i te surrounded by a th i n  she l l  of serpent ine  was found w i th i n  the l arge rod i n g i te d i ke shown on the m i ne map 
(p l a te 1 7) .  
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Serpen t i ne i s  in con tac t  wi th a gne i s s ic  hornb l ende d i or i te about 750 fee t  northeast of the depos i t . Both the 
contact  and the predom i nant  d i rect ion of gne i ss i c  band ing s tr i ke N .  75° W .  and d i p  approx imate l y  45° SW . A 
few sma l l  d i kes of hornb l ende d i or i te have i n truded the serpen t ine a t  various p l aces between the ore zone and 
the con tact . There appear to be two and poss i b l y  three separa te l ayers of mass ive chrom i te l y ing  in a zone 30 
to 50 fee t wide . The zone str i kes N .  45° to 65° W .  and d i ps 30° to 45° SW . Maximum th i ckness of chrom i te 
l enses m i ned was about 4 fee t .  Fa i r l y  good crysta l s  of chrom i te are preserved i n  some of the medi um-gra i ned 
mass ive ore . Where i t  is h igh l y  shec;red and narrow, the chrom i te is assoC ia ted w i t h  a ye l l ow i sh fi brous. ta l c . 
Th i s  to l e  i s  a l so seen i n  the serpent ine  near the chrom i te . The m i ners ca l l  i t  " chrome b l oom " . Occasi ona l ve in­
l e ts of coarse l y  crysta l l i ne ca l c i te fi l l  frac tures i n  the ore . 

Most  of the ore is of a un i form l y  h igh  g rade . A compos i te samp l e of var ious exposures of mass ive chrom i te 
at or near the surface assayed 50 . 2  percent Cr203 w i th a 2 . 9  chrome- i ron ra t i o .  Some l ower-grade d i ssem inated 
ore was encoun tered at depth . S i nce the beg i n n i ng of m i n i ng opera t i ons i n  1 952 and con t i nu i ng through 1 954, 
the m i ne produced approx imate l y  1 85 l ong tons of ore . Sh ipments dur ing  1 954 showed a decrease in grac!a to 
about 45 percen t  Cr20 3, probab l y because of con ta i ned serpen t i ne . Produc t ion s i nce 1 954 was sma l l . Tota l 
product ion to 1 958 was about 200 tons of mass ive chrom i te and a sma l l  quan ti ty of l ow-grade m i l l  ore . 

Swede c l a im :  T he  Swede c l a im  ad joins  t he  Fourth o f  J u l y  c l a im  on  t he  east . When v i s i ted by  t he  wr i ter in  
September 1 954, the work ings  cons i s ted of a sha l l ow cut about 200 fee t  l ong  s i tua ted approx ima te l y  500 fee t S .  
60° E .  of the Four th of J u l y  worki ngs . Exposed i n  the cut was a narrow , h i gh l y  sheared and crushed chrom i te 
str inger s tr i k i ng N .  50° E .  and d i pp ing  about 1 5° or 20° SW . I t  is be l i eved to be a con t i nua t ion or recurrence 
of the ore zone a t  the Four th of Ju l y  c l a im . Narrow 3- to 6- i n c h  d i kes of sheared rod i ng i te a l so occur in the 
serpen t ine  in and near th i s  por t ion of the chrom i te zone . A samp l e  of ta l cose ore assayed i n  the departmen t ' s  
l abora tory showed 40 . 26 percen t  Cr203 and  9 . 9 1  percen t  Fe . Work had  no t  devel oped beyond the  prospect 
s tage . 

Sus ie  c l a im :  A sma l l  amount  o f  d i ssem inated chrom i te i n  dun i te was  found near t he  south edge o f  sec . 3 ,  
T .  39  S . ,  R .  l l  W.  (unsurveyed) about 200 fee t east of t he  tra i l  l ead i ng north ou t  t he  r idge toward D ry  Bu tte . 
The Sus ie c l a im , owned by Haro ld  F .  Gardner i n  1 954, jo ins  the Fourth of J u l y  c l a im  to the north . N o  ore was 
seen in p lace when v i s i ted September 1 954 . 

Rosi e C la i m  ( 1 70) 

The Ros i e  c l a im  was l oca ted in A ugust 1 952 by Lou is  S t.o l l e r  and N i ck and Fred Baumgar tner , Brook i ngs . 
The occurrence is s i tua ted a t  3 , 400 feet  e l eva t i on i n  the N E! sec . 1 1 ,  T .  39 S . ,  R .  I I  W .  (unsurveyed) . I t i s 
I !  m i l es due east of the Gardner m i ne ,  but 2 . 3  m i l es by the m i ne road , wh i c h  crosses the headwaters of Box 
Canyon Creek . 

The depos i t  l i es i n  a ho l l ow near the r idge top i n  sheared serpent i ne . A knol l (sma l l  i n c l usi on) of amph i ­
bol e  gne i ss crops out o n  the north s ide o f  the ho l l ow .  Fol i a ti on o f  the gne i ss s tr i kes N .  25° t o  35° E .  and d i ps 
from 80° E .  to ver t ica l . An unfau l ted segment  or i nc l usi on of green phy l l i te about 200 feet w ide crops out on 
the h i l l s ide immed ia te l y  sou theast of the depos i t .  The phy l l i te poss i b l y  be l ongs to the Rogue forma t ion . Fol i ­
a ti on i n  the phy l l i te str i kes N .  70° W .  and d i ps 27° N E .  The i mmed ia te area of the depos i t  has been cons id­
erab l y  deformed,  especia l ly by fau l t i ng . Lands I i d i ng has a l so con tr i buted to the comp lex i ty of the s tructure . 

A f la t- l y i ng tabu la r  body of chrom i te had repor ted l y  been exposed i n  the open cut made i n  the hol l ow ,  but ,  
when v i s i ted i n  September 1 954, i t  was covered by s l ide debr i s . The exposed por t ion of the chrom i te layer was 
sa i d  to have been as much as 3 fee t  t h i ck  and 20 fee t long . I t  tapered to l ess than a foot th i ck near the edges . 
Chrom i te seen on the dump con ta i ns m ixed serpen t i ne ,  ta l c ,  and i n  p laces cons iderabl e  p ink  chrome ch lor i te . 
Hand-sorted ore averages about 45 percent Cr203 wi th a 2 . 5 chrome- i ron ra t i o .  Some coarse-gra i ned , h i gher­
grade chrom i te f loat was found a short d i s tance south of the cut . This f loat chrom i te c l ose l y  resemb l es the ore 
at the G ardner m i ne . 

A sma l l amoun t of chrom i te was found i n  h i gh l y  sheared serpent ine on the r idge about 5QQ · feet east of the 
ma i n  cut . At th i s  point the predom i nan t  d i rec t ion of shea r i ng and fol ia t ion of the serpen t i ne str i kes N .  35° E .  
and d i ps 25° SE . N o  ore cou l d  be seen i n  p lace,  but a sma l l l ens of chromi te about 1 6  i nches th ick  l y i ng  par­
a l l e l  to the fol ia tion was reported l y  m i ned . Product ion records were not obta i ned . However , about 30 tons of 
ore is be l ieved to have been sh ipped . 
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PEAR SO LL  PEA K AR EA 

I n t r o d u c t i o n 

Loca t ion and topography 

The Pearsa l l Peak a rea (see i ndex map, f igure 26) l i es near the east boundary of Curry County in the nor th­
western par t  of T .  38 S . , R .  10 W .  I t  borders the cen tra l I l l i no i s  R i ver on the sou thwest and l ies a bout 4 m i l es 
northwest of the Babyfoot-L i t t l e  Che tco a rea . Access is v ia the I l l i nois R i ver rood to a poi n t  1 2  m i l es west of 
Se l ma (on U .  S .  H ighway 1 99) , thence across a l ow-water br i dge over the I l l i no i s  R iver near .McCa l eb Ronch 
and up a s teep ,  w i nd i ng rood for a bout 5 mi l es to Chetco Pass . A l l of the chrom i te depos i ts l i e with in a 2-m i le 
rod i us to the wes t of Che teo Pass . 

Pearsal l Peak ,  a prom i nent  bare per idot i te fea ture 5 ,  098 fee t in e l eva t ion s i tua ted on the Joseph i ne-Curry 
Coun ty I ine, i s  the h i g hest poi n t  in this rugged area . Streams dra i n ing  the area are Cra te r ,  S l ide,  and M i l l er 
Creeks , a l l tr i bu ta r ies of the Chetco R i ver . 

The Pearsal l Peak 1 5-m i nute quadrang l e  and the Kerby 30-m i nu te quadrang l e  afford topograph i c  map 
coverage . 

4 

9 

F i gure 26 . I ndex mop of Pearsa l l Peak Area . 
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F i e l d  work 

The area was f i rs t  v i s i ted by the wr i ter in September and O c tober 1 952 and most of the occurrences were· ex­
am ined . I t  was rev i s i ted i n  Ju l y 1 954 at wh i c h  time the Prospec tors Dream occurrence was mapped . Br ief  i n­
spec t ions o f  deposi ts were made  aga i n  dur i ng t he  1 955 and 1 956 f ie l d  seasons . The  area ha s  been geol og i ca l l y  
mapped a s  part  of the Kerby quadrang l e  by We l l s  and others ( 1 949a) . 

G e o l o g y  o f  t h e  A r e a  

The Pearsa l l Peak area i s  under l a i n  by per idot i te (dun i te and saxon i te) show i ng vary ing  degrees af serpen­
t i n i za t i on . A few sma l l a reas, most of them surround ing chrom i te depos i ts ,  have been further a l tered by hydro­
therma l rep lacement  w i th ta l c .  On the i r  geo l og i c  map of the Kerby quadrang l e ,  We l l s and others ( 1 949a) show 
a l arge body of hornb l ende d i or i te to the west and a l tered Jurass i c  vo l ca n i c  rocks to the east of th i s  per idot i te­
serpen t ine  area . A l arge d i ke of dark hornb lend i te i n trudes the u l tramaf ic  rocks between Chetco Pass and Pearsa l l  
Peak ,  and sma l l l i g h t-col ored d i kes of d i or i t i c  compos i t i on occur i n  the Sourdough F l a t  area ha l f  a m i l e  south­
west of Che tco Pass . 

The chrom i te deposi ts are s im i l ar to those i n  the Cen tra l  I l l i no i s  R iver area , but no a ttempt was made to group 
them i n to zones because of ma j or lands I i d i ng  i n  the Sourdough F l a t  area where many of the depos i ts occur . 

Pearsal l M i ne ( 1 7 1 )  

D e s c r i p t i o n s  o f  t h e  C h r o m i t e D e p o s i t s  

The Pearsa l l m i ne ,  owned by Ernest Foster ,  G ran ts Pass , i s  i n  the N �  sec . 2 ,  T .  38 S . ,  R .  1 0  W . ,  on the 
south s ide  of Pearsa l l Peak ,  at 4 , 800 fee t e l eva t ion . The m ine is reached via the Pearsa l l Peak Lookou t road and 
i s  about 2 m i l es from Che tco Pass . 

Work ings  cons i s t  of an open cu t  and short d r i f t  i n to the steep h i l l s ide . The tunne l was 25 fee t  l ong when ex­
am i ned by the wri ter in O c tober 1 952 . D i ssem ana ted chrom i te i n  serpen t i n i zed dun i te and sma l l sca ttered l enses 
of mass ive ore were exposed at vcir i ous p l aces in the short d r i f t  and on the h i l l s i de  above the porta l (see ske tch 
map,  p l a te 1 8) .  At a l a ter v i s i t  to the m ine i n  June 1 956, the tunne l  hcid been extended to a bout 60 feet N .  20° 
W .  and a secondary exp l ora tory tunne l a bout 80 fee t  l ower was be i ng  dr iven i n  a north-nor theast d i rect ion . 

The upper tunne l  fol l ows a system of near l y  para l l e l  fau l ts and jo i n ts most of wh i ch  s tr i ke north and d i p  east 
at h igh ang l es . Movemen t  a l ong the fau l ts i s  apparen t l y  m i nor . Ore was encoun tered ch ie f l y  near the porta l . 
N o  ore was found i n  the l ower tunne l . 

A samp l e  ·af mass ive ore subm i tted to the department  l abora tory assayed 48 . 35 percen t Cr203 and 1 1 . 86 per­
cen t Fe . Most of the ore m i ned was concen tra ted a t  Foster ' s  m i l l ,  wh i c h  i s  a shor t  d i stance west  of  the I l l i no i s  
R i ver road 13  m i l es wes t  from Se lma . Produc t ion reported l y  cons i s ted of about 250 tons of  l ow-grade ore aver­
ag i ng 23 percen t Cr203 wh i ch was converted to 95 tons of concen trates assay i ng about 52 percen t Cr203 and 1 3  
percen t Fe . 

,pearsa l l  G roup ( 1 72) 

Severa l m i nor occurrences of chrom i te ,  known as the Pearsa l l group,  l i e in the area between Pearsal l Peak 
and Sourdough F l a t . The Pearsa l l group , owned by Mrs . B .  A .  McCa l eb, Se l ma ,  is most l y  in the SEa sec . 2, 
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T .  38 S .  , R .  1 0  W .  , a t  the head of Cra ter Creek . I n  1 955 a one-m i l e  jeep road was made to the area from the 
Pearsa l l Peak road near the Chetco Pass junc ti on . 

Worki ngs cons i s t  of three cuts . The la rgest is a bu l l dozer excava t i on 30 by 50 fee t  i n  area a nd 1 0  fee t  deep . 
I t  i s  s i tua ted a t  the end of the jeep road , a t  4 , 1 35 feet e l eva t ion ,  near the center of the S Ea  sec . 2 .  A 1 5- i nch 
l �ns of to l e- impregna ted , med i um-gra i ned chrom i te str i k i ng N .  20° E .  and d i ppi ng about 65° E .  i s  exposed i n  
t he  face o f  t he  cut . Severa l sma l l  shears cros s ing  t he  face conta i n  th in  chrom i te s tr i n.gers . 

About 200 yards north of the ma i n  cu t ,  a t  4, l l O ·feet e l evat ion ,  th i n  l enses and str i ngers of chromi te from a 
fra c t ion of on i nch to 5 i nches th i c k were exposed in a zone about 2 fee t  wide i n  the fa ce of a sma l l  cu t . Both 
the d i ssem ina ted and the mass ive chrom i te hove some assoc ia ted to l e .  A few of the chrom i te str i ngers hove the 
appearance of be i ng  formed qui te l a te in the magma t ic  per i od ,  s i nce they ore squeezed i n to frac tures in the per i ­
doti te a l ong the edges o f  the zone . 

A th i rd cut  i s  s i tua ted about 200 fee t wes t of the second a t  4, 040 fee t  e l eva t ion . I t  i s S .  28° E .  from Pear­
sol i Peak Lookout ,  a d i s tance of approx ima te l y  3, 000 fee t . Th i s  cut i s  5 by 20 fee t  in area and 6 feet deep a t  
the face . I t  exposes sma l l  i rregu l a r  chunks o f  chrom i te ,  appa ren t l y  offset segmen ts of l enses , and a narrow zone 
con ta i n ing sch l i eren-bonded d i ssem inated c hrom i te i n  d un i te .  The bond ing  s tr i kes N .  50° W .  and d i ps 55° SW . 

A sma l l  amount of d i ssem ina ted chrom i te is a l so found i n  the dun i te west of the cut  a t  3, 960 fee t  e l evat ion . 
No work hod been done on th i s  occurrence ,  however . About 1 30 fee t south of th i s  poi n t ,  a t  4, 040 feet e l e­
vat ion , another zone of sch l i eren-banded chrom i te 2 fee t  wide crops out i n  a steep face of coarse-gra i ned dun­
i te .  The band i ng s tr i kes N .  1 0° W .  and d i ps 35° E .  

De ta i l ed mopp ing  of a l l the a bove descr i bed occurrences m igh t  show tha t they ore offse t segmen ts of a s i ng l e  
ore zone . There has been n o  known product ion from the Pearsa l l  group . 

Eag l e ' s  N est  C l a im  ( 1 73) 

The Eag l e ' s  N est c l a i m ,  owned by Roy Jackson , Arcata ,  Ca l i forn i a ,  l i es over the r idge south of the Pear­
sol i group in  the N Ea sec . 1 1 , T .  38 S . ,  R .  10 W .  The c l a i m  was exam ined by the wri ter in Oc tober 1 952 . 

Worki ngs cons i s t  of on upper and a l ower bul l dozer cut  i n  po r t l y  serpen ti n i zed,  o l i v i ne-r i c h  per idoti te . A 
whi te granod i or i te d i ke about 40 fee t  wide trend i ng  nor th crops out 1 00 fee t east of the upper cu t .  

The upper cut  i s  1 00 fee t  l ong and 40 fee t wide . I t  l ies a t  3 , 920 fee t  e l eva t ion on a s teep,  36-degree s l ope 
at the end of a jeep road l ead ing north from Sourdough F l a t . A narrow str inger of chrom i te rang i ng from 3 to 1 0  
i nches i n  th i ckness , str i k i ng N .  1 5° W .  and d i pp ing 1 8° N E .  ( ? )  i s  i n term i tten t l y exposed over a l eng

.
th of about 

1 2  fee t near the upper ,  western edge of the cut . The south end of the s t r inger is o ffset by a fau l t  s tr i k i ng N .  
35° W .  and d i pp ing  48° N E .  A nother sma l l area of chrom i te l ies i n  the serpent ine 1 0  fee t to the east . The chro­
m i te con ta i ns some i n tergranu la r  serpent ine , ta l c ,  and chrome ch l or i te . 

The l ower bu l l dozer cut is 75 by 240 feet i n  area a nd 1 5  fee t  deep . I t  is s i tua ted on Sourdough F l a t  1 , 500 
feet  south of the upper worki ngs and a bout 350 feet l ower . The ma jcor por t i on of Sourdough F l a t  appears to be a 
l arge lands l ide b l ock . The area cons i s ts of bou l ders and sma l l fragmen ts of por t l y  serpent i n i zed peridot i te in ta l ­
case brown soi l . O ccas i ona l bou lders of the wh i te d ike ment ioned above are a l so presen t .  

Some f loa t  ore was recovered from the l ower cu t  i n  1 952 . Ore p i l ed i n  the excava t ion i s  med i um to coarse 
gra i ned wi th cons iderab l e  i n tergranu l a r  ta l c  and m inor chrome ch l or i te .  The ore i s  of med ium to l ow grade and 
the sma l l  amoun t sh i pped had to be m i l l ed . Two samp l es of mass i ve chrom i te w i th m i xed serpent ine  from the upper 
cut ,  i nc l ud i ng se l ected h igh  grade , were assayed by the depor tmen t and showed 36 . 80 percen t C r203 and 1 0 . 58 
percen t Fe , and 32 . 30 percent  Cr203, 9 . 48 percen t Fe,  and 9 . 40 percen t S i02 , respect ive l y .  

L i t t l e  S i ber ia Mine ( 1 74) 

The L i t t le  S i beria m i ne ,  owned by Roy Jackson of Arca ta ,  Ca l i forn ia , l i es on a south-s lop ing r idge a t  the 
west edge of Sourdough F la t ,  at 3 , 600 fee t e l eva t ion ,  in the N EtsWa sec . 1 1 ,  T .  38 S . , R .  l O W .  

D i ssem ina ted chrom i te i n  dun i te and sma l l  l enses and str i ngers of fa i r l y  mass ive ore were m i ned from an open 
cut and short dr i f t . The ore i s  very s im i l a r  in appearance to tha t at the Pearsal l m i ne . The ore zone is i rreg u l ar 
due to rap id  taper i n g  of l enses al)d to m i nor offsets a l ong numerous sma l l fau l ts and fraetures . Most of the chro­
m i te occurs as  sch l i eren , but in p laces as a resu l t  of the of fse tt ing , sma l l  f ingers of it appear to penetrate the 
dun i te . Max imum w id th of the ore zone is  about 5 fee t . 

A soft amber-co lored ,  res i n l i ke m i nera l ,  iden t i f ied as dewey l i te (a hydrous magnes ium s i l i ca te) , occurs i n  
frac tures of the serpent in i zed dun i te . 
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Much o f  the ore was recovered from a f l a t  s l ide area southeast o f  the worki ngs a n d  from a s trong ta l c-fi l l ed 
shear zone above the f l a t  and a bout 200 fee t southeast  of the ma i n  worki ngs . The shear zone str i kes north and 
l i ke l y  represents cons iderab l e  movemen t .  A samp l e of p icked h i gh  grade from the massive ore subm i tted to the 
depar tmen ta l l abora tory ,  assayed 55 . 07 percent Cr203 and 1 3 . 1 4  percent Fe . Most of the ore , however , was 
of a l ower-grade ,  d issem ina ted var ie ty and carefu l sor t ing was requ i red to obta i n  sh i pp ing q ua l i ty .  Approx i­
mate l y  1 95 tons of  m i l l ore were m i ned dur i ng the  per iod from 1 95 1  to 1 955 . 

Prospec tors Dream C l a i m  ( 1 75) 

The Prospec tors Dream c l a im , owned by Mrs . Betty Anne McCa leb ,  Se l ma ,  l i es near the west edge of sec . 
1 1 , T. 38 S . ,  R .  1 0  W . ,  a t  approx imate l y  3 , 300 feet  e l eva ti on . I t  is a quarter of a m i l e  by tra i l  west of the 
L i tt l e S i ber ia m ine ( 1 74) . The depos i t  was worked by R .  E .  McCa l eb  in 1 942 ( ? ) when a sma l l  amoun t of ore 
was token out by pock an i ma l . There has been no devel opmen t .  The m ine  was v i si ted and mopped by the wr iter 
in J u l y  1 954 . 

D un i te near the depos i t  i s  very coarse-gra ined and con ta in s  occas iona l o l iv ine  crysta l s  as I orge as two i nches 
in d iameter . The rock is part ia l l y a l tered to serpen t i ne . 

The deposi t cons i s ts of severa l d i sp l aced l ens-shaped segments,  t h i n  w i sps,  or sch l i eren of a s i ng l e  chrom i te 
Ioyer tha t crops out on the steep southwest s l ope . The chrom i te sch l ieren range i n  th i ckness from a max imum of 
about 3 feet down to <J me re wisp (see sketch map,  p l a te 1 9) .  The I oyer d i sappears on the surface then reappears 
a l ong the str ike in a few fee t .  The var ious segmen ts str i ke from N .  20° W .  to N .  32° W .  and d i p  from 50° to 
65° N E .  Th i s  trend is essent ia l l y para l l e l  to tha t of the hornb l ende d ior i te-serpen t i ne contac t  wh i ch l i es approx­
imate l y  1 00 yards s ou thwest, down h i l l  from the deposi t .  The chrom i te Ioyer has been offset a l ong  severa l sma l l  
para l l e l  fau l ts ,  most of wh ich  trend N .  60° E .  and d i p  a t  fa i r l y  h igh  a ng l es i n  e i ther d i rec t ion . The northwest 
side of most of the fau l ts has been offset to the southwest . Sma l l  seams or ve i n l e ts of serpen t i n i zed dun i te pene­
trate cross frac tures in the chrom i te Ioyer ,  wh ich  i nd i ca tes tha t the chrom i te was on  ear l y  segregat ion produc t .  
I n  add i t i on ,  the stretched-out shape of the l ayer i s  evidence tha t f l owage o f  the magma occurred after segre­
gat i on of the chrom i te .  

The ore i s  med i um to coarse gra ined , most l y a th i ck l y d i ssem ina ted var i e ty i n  a matr ix  of serpe n ti n i zed 
dun i te . I t  is reported to assay about 42 percent Cr203 . Some to l e  and m i nor amounts of chrome c h l or i te and 
aragon i te occur a l ong fra c tures . A semb lance of compos i te l ayer ing i s  v i s i b l e  near the top of the th i cker l enses . 

Wonder G roup ( 1 76) 

The Wonder G roup cons i s ts of three c l a ims (Wonder N os .  1 ,  2 ,  and 3) owned by Wa l ter B .  Freeman and 
LaVern Twomb ley ,  Cave Junc t ion ,  a nd l a ter by J .  R .  Ho lman ,  Pasadena , Ca l i forn ia . The c l a ims  are nea r the 
quarter corner of sees . 1 1  a nd 1 4, T .  38 S . ,  R .  10 W . ,  on the southern edge of Sourdough F l a t ,  j us t  a bove 5 1  i de 
Creek . 

Freeman and Twomb ley  construc ted a sma l l  m i l l  and began m i n i ng l ow-grade chrom i te ore i n  1 952 . Ho lman 
had the m i l l  en l arged in 1 953 to i n c l ude two mod if ied E l. l i s  un i ts s im i l ar to the Ho l man m i l l  then in Coa l i nga , 
Ca l i forn i a . The m i l l  had a capac i ty of approx imate l y  80 tons . 

Exp l ora t ion w i th a D-7  bu l l dozer and 3/4-yard shove l fa i l ed to expose suffi c ien t  ore to a ccomodate an open 
pit opera t ion . The mi I I  and severa l c l a ims i n  the surround i ng area were l eased to Tu lare Bros . M i n i ng Co . of 
Go l d  H i l l  i n  December 1 954 . A fter extended expl ora t ion and some m i n i n g ,  the opera t ion was shut down for l a ck  
o f  ava i l ab l e  m i l l i ng  ore . 

When seen by the wr i ter i n  September 1 952,  the best exposures of chrom i te were a t  the Wonder N o  2 p i t 
s i tua ted 200 yards north of the qua r ter corner between sees . 1 1  and 1 4 , a t  about 3, 1 00 feet  e l eva t i on . Sma l l  
l enses con ta i n i ng  a somewha t fr iab l e med i um-gra i ned chrom i te d i ssem ina ted i n  a serpen t ine and ta l c  ma tr i x  were 
exposed on three benches of the open cut . Maximum th i ckness of the l enses was about 5 fee t . Landsl i d ing  is  
ev ident ,  and the chrom i te a ppears to occur i n  a l arge , broken serpent i ne s l ump b lock . 

A samp l e  of p i cked h igh-g rade ore subm i tted to the depar tmen t  from Wonder N o .  2 cuts assayed 42 . 03 per­
cent Cr203 and 1 1  . 64 percent Fe'" 

Severa l  sma l l  s tr i ngers of med i um-grade ore were exposed at the d i scovery p i t  on Wonder No . 3 c l a i m ,  s i t­
ua ted i n  the SE�  sec .  1 1  nea r  the l i ne of sec . 1 4  on the f l a t  about 200 fee t southeas t  of the m i l l . A samp l e  of 
the be tter grade ore from th i s  p i t  was assayed by the departmen t and showed 42 . 74 percen t Cr20 3 and 1 3 . 63 
percent Fe . N o  produc t ion records were obta i ned . 



G EOLO G I C  MAP OF THE PRO SPECTORS DR EAM CHROM I TE MI N E  PLATE 1 9  
4" T h i c k  

T h i c k  

m a x i m u m  

0 

A p p r o x i m a t E'  c o n t o u r  

10 

\. 58 
2" T h i c k  m a x i�u m  \\ 
1/2" A v e r a g e  -3

"
0 f f s et 

7 0  

...,...-
w i r e  T r a m  

S u�face  s lope 
42° 

E X P L A N A T I O N  

I I Dun i te 

I �'\I Chrom i te 

�5 Strike and d i p  of 
chrom i te layer 

� 
Strike and d i p  of 
fou l  t 

7 
Stri ke and d i p  of 
joint  

� Open cut 

Sec . I I  1 T .  38 S .  1 R .  l 0 W .  

20 40 60 
F e e t  

N 

\__3so0 __ 

�2 
!" T h i c k  

L e n s  m i n e d  
( 3 '± T h i c k )  

. .  . . 8 T h 1� k m a x 1 m u m

. 3 T h i C k  m a x 1 m u m X..n;" ,(m a x i m u m  

Brunton and pace survey 1 1 954 



1 06 C H RO M I TE I N  SO U T H W E S T E R N  O R E G O N  

McCa l eb  G roup ( 1 77- 1 80) 

Four c l a ims on Sourdough F l a t  known as the McCa leb  group, or i g i na l l y  owned and operated by R .  E .  
McCa l eb and present l y  ( 1 958) he l d  by h i s  wi dow , Mrs . B .  A .  McCa leb ,  Se lma ,  are descr i bed be l ow: 

Los t Is Found C l a i m  ( 1 77) 

The Los t  Is Found c l a im  is near l y  ha l f  a m i l e  northeast of the Wonder m ine and ha l f  a m i l e  east of the L i tt l e  
S i ber i a ,  i n  the N EaSE!  sec . 1 1 ,  T .  3 8  S . ,  R .  1 0  W . ,  a t  3 , 300 fee t e l eva t i on . 

When v i s i ted i n  Oc tober 1 952, work i ngs  cons i s ted of a sha l l ow caved tunne l ,  an a rea of bu l l dozer exca­
vat ion about  1 00 yards wide, and a sma l l cut at the end of the shor t road around under the h i l l  east of the tun­
ne l . A narrow s tr i nger of l ow-grade chrom i te was exposed i n  the face of the cut at the end of the short road . 
A representat ive samp l e subm i tted to the department l abora tory assayed 3 1 . 52 percen t  Cr203 and 1 2 . 75 per cent 
"Fe . No i nforma t i on on product ion was obta i ned . 

Unc l e  Sam Mine  ( 1 78) 

The Unc l e  Sam c l a i m  I ies nor th of the Los t I s  Found c l a i m  on Sourdough F l a t  in the S1N E !  sec . 1 1 , T .  38 S . ,  
R .  1 0  W . ,  a t  3, 450 fee t e l eva t i on . 

Work i ngs cons i s t  of a fa i r l y l arge, U-shaped open-cut  area about 40 feet deep and perhaps 1 50 fee t  l ong 
and 50 fee t w ide . Ore m ined from the p i t by Ra l ph Ka i ser , Kerby , repor ted l y  occurred as l enses wh i ch  p l unged 
to the southwest .  At  a l a ter  v i s i t  to the m ine in N ovember 1 955, some d issem i na ted chrom ite in a ta l c  ma tr i x  
was exposed i n  the west wa l l  near  the bottom o f  t h e  cu t . T he  ta l c  appeared t o  be  a near l y  comp l e te rep lacement 
of the dun i te or serpen t i ne surround i ng the chrom i te .  Ore m i ned from the cu t  in 1 955 was concen tra ted a t. Mc­
Ca leb ' s  m i l l  nearby . No record of tota l produc t ion was obta i ned , but  it was probab l y l ess than 1 00 tons . 

A samp l e  taken from the ore p i l e  and subm i tted to the departmen t l abora tory assayed 34 . 84 percent  Cr203 
and 1 5 . 85 percent  Fe . The ore is med i um gra i ned w i th vary ing  amounts of i n tergranu la r  ta l c .  

McCa l eb ' s  Sourdough N o .  1 Prospec t  ( 1 79) 

McCa l eb ' s  Sourdough N o .  1 prospec t  is in the NW! sec .  1 2 , about 50 fee t  east of the sec t i on l i ne between 
sees . 1 1  and 1 2, T .  38 S . ,  R .  l O W . ,  a t 3, 650 fee t e l eva t i on , and 1 , 200 fee t west of Chetco Pass . An opEm 
cut  40 by 20 fee t i n  a rea and 1 0  fee t deep exposes d i ssem ina ted chrom i te gra i ns i n  a band of d un i te 3 fee t wide , 
The zone of d i ssem i na ted cnrom i te str i kes N .  35° E .  and i s  nea r l y  ver t i ca l . I t  occurs w i th i n  a wea thered , tan 
per idoti te in wh i c h  sma l l  crysta l s  of ta l c  are common . 

A 3-foot channe l  samp le  taken across the chrom i te-bear i ng zone was  assayed by the depar tmen t  and showed 
1 4 . 59 percent  Cr203 and 8 . 3 1 percent Fe . 

McCa leb ' s  Sourdough N o . 2 M ine ( 1 8()) 

McCa l eb's Sourdough N o .  2 m ine i s  one of the l argest producers of l ow-grade chrom i te i n  southwestern 
Oregon . I t  i s  s i tua ted in a g u l c h  at the head of S l ide  Creek at 3, 280 fee t  e l eva t i on ,  most l y  in sec . 1 1 , near 
the quar ter corner between �ecs . 1 1  and 1 2 ,

. 
T .  38 S . ,  R . 1 0  W .  

I n  1 955 the open p i t  was about 350 fee t  l ong , 250 fee t w ide a t  the top , and 1 50 fee t deep . The coun try 
rock is a b locky and sheared , dark ,  b l u i sh-green serpen t i n i zed saxon i te .  H i gh-ang l e  fau l t i ng  and lands l i d i ng  
have compl i ca ted t he  struc ture . A zone of  banded, d issem i na ted chrom i te i n  a l igh t-green a l tered dun i te ,  wh i ch  
var ies from 5 to  1 2  feet i n  th ickness, has been m ined for about 200 fee t a l ong t he  northwestern edge o f  the cu t .  
A few sma l l l enses o f  fa i r l y  massive chrom i te are a l so presen t .  I n  genera l ,  the ore zone s tr i kes nor theas t  and 
d i ps from 45° to 65° NW . I t  i s  h i g h l y  broken and severa l d i rec t ions of banding are v i s i bl e .  I n  one b l ock  of ore 
exposed in the bank  of the gu l l y , ·  band ing str i kes N .  70° W .  and d i ps 40° N .  I n  another outcrop nearby , i t  
s tr i kes a bout  east. and i s  nea r l y  ver t i ca l . 

When v i s i ted i n  the fa l l  of 1 955, m i n ing was be i ng done on a face a t  the northeastern corner of the cut  i n  
the bottom a n d  the east bank o f  the g u l l y .  The zone con ta i n i ng banded , d i ssem i na ted chrom i te measured approx­
ima te ly  8 feet in w idth . 
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A compos i te samp l e  se l ec ted from ore a t  var i ous poi n ts a l ong the zone and subm i tted to the depar tment  l ab­
oratory assayed 30 . 70 percent Cr203 and 1 0 . 75 percen t Fe . The bu l k  of ore m i ned proba b l y  averaged some­
what l ower i n  grade . Concentra tes produced a t  McCa l eb ' s  m i l l  on Sourdough F l a t  _assayed approx imate l y  50 per­
cen t Cr203 wi th a 2 . 5  chrome-i ron ra t i o .  Product ion of concen trates from Janua ry 1 953 to January 1 956 was 
approx imate l y  1 , 200 l ong tons . O n l y  a sma l l  por t ion of th i s  tota l was der ived from other cla ims  i n  the McCa l eb 
group . 

Bowser M i ne ( 1 8 1 )  

The Bowser m i ne ,  owned by W .  D .  Bowser , G rants  Pass , l i es on the north s ide of the r idge sou th of M i l l e r  
Creek ,  a tr i butary o f  S l ide Creek ,  1 -!  m i l es sou th of Sourdough F l a t ,  i n  t he  N E� sec . 22 and NWl sec . 23,  T .  
38 S . ,  R .  1 0  W . ,  a t  a bout 2 , 560 fee t e l eva t ion . The m i ne i s  reached from Che tco Pass v ia  4 m i l e s  of jeep road 
south a l ong the border between Joseph ine and Curry Count ies and down the r idge be tween Mi l l e r  and Bobyfoot 
Creeks . 

When v i s i ted i n  O c tober 1 952 ,  work i ngs cons i s ted of on excavated area about 200 fee t l ong and 80 feet  
wide . A 6- to  1 8- i nch  str i nger of  chrom i te was  exposed i n  the foce of  the  cu t . The  chrom i te s t r i kes approx i ­
mate l y  N .  1 5° E .  a n d  d i ps 20° W .  I t  i s  o f  a med i um grade con ta i n i ng both mass ive a n d  d i ssem i na ted var iet i es . 
Gangue m i nera l s  ore serpen t i ne ,  to l e ,  and m i nor chrome ch l or i te and a ragon i te .  A samp l e  of se l ec ted h i gh 
grade from the ore p i l e  a ssayed i n  the depor tmen t l abora tory showed 42 . 95 percent  C r203 and 1 3 . 1 9  percen t Fe . 

Ore from the m ine was concen tra ted i n  a sma l l  go ld  m i l l s i tuated nearby a t  the Rober t E .  (Peck ' s) gol d m i ne 
near Bobyfoa t Creek i n  sec . 23,  T .  38 S . ,  R .  1 0  W .  N o  record of product ion wos obta i ned for the Bowser chrome 
m ine ,  but  the amoun t is known to be sma l l .  
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P a r t  I l l . O t h e r  C h r o m i t e O c c u r r e n c e s 

I n t r o d u c t i o n 

Mos t of the chrom i te occurrences descr i bed i n  th i s  par t  of the bu l l e t i n  are sma l l and i n  genera l  undeve l oped . 
A few, however , have been impor tan t producers such as the Cho l l ard Mine  (43) , the E s ter l y  Mine  (42) , and the 
B i g  Bear Mi ne (48) . These occurrences do not appear to fa l l  i n to any group of re l a ted depos i ts such as are de­
l i nea ted i n  Part I I , a l though fur ther deta i l ed study m i ght  revea l s im i la r  areas . 

Descr i p t i ons of the chrom i te occurrences are arranged accord ing  to coun ty and m i n i ng d i s tr i c t  (see index map 
on p l a te I ,  i n  pocket) . N umbers fol l ow ing names of the prospec ts refer to l ocat ions as shown on p l a te I .  Where 
deta i l ed i nformat i on for a chrom i te depos i t  i s  l acki ng , the ava i l ab l e  data are tabu l a ted . I n· some i ns tances the 
i n forma ti on i s  l im i ted to tha t obta i ned from samp l es subm i t ted to the department l abora tory for assay . O n l y  those 
chrom i te prospects v i s i ted by depar tment personne l  are known to have accurate l ocat i on descr i pt ions . 

C o o s  C o u n t y  

POWERS  D I STR I C T  

A few chrom i  t e  occurren ces a r e  known i n  areas o f  serpent ine i n  southern Coos County south o f  Powers . Nor th 
of Powers ,  however , where the o lder rocks are over l a i n  by Ter t ia ry  mar ine .sed imen ts of the Coast Range on l y  
sma l l  scattered ou tcrops of serpent i ne are found and . n o  chrom i te depos i ts are known . The area was v i s i ted br ief l y 
i n  Ju l y  1 954 and l a ter i n  A ugust 1 956 . The occurrences descr i bed l i e  w i t h i n  the Powers and Agness 1 5-m inu te 
topograph i c  quadrang l es .  

Rock Creek N o .  I ( former l y  B l ack B i rd Chrome) (90) 

The Rock Creek N o .  I c l a i m  i s  i n  the SW! N E !  sec . 33, T .  33 S . , R .  1 2  W . ,  1/8 m i l e  n or th of I ron Moun­
ta i n  road on the sou theast s l ope of I ron Moun ta i n  a t  3, 1 60 fee t e l evati on . A 0 . 6-m i l e  spur rood to the ri ght  off 
I ran Mounta i n  road jus t  beyond the br idge across Rock Creek l eads to the m i ne ,  wh i c h  i s  4 m i l es west of the sum­
m i t  on the Powers-Agness rood . 

Accord ing to Ray C .  Treosher (unpub l i shed depor tmen t m i ne fi l e  repor t ,  J u l y  1 3 , 1 942) the property was 
known as the B l ack B i rd chrome c l a ims and was he l d  by F .  M .  Parker , Powers , and Owen W .  Sm i th ,  Lang l oi s .  

When v i s i ted b y  the wr i ter i n  A ugust 1 956, the Rock Creek N o .  I c l a im  was owned b y  Rand J .  Meservey ,  
l l l ahe ,  and Phi l  R .  Adams ,  G o l d  Beach . Car l W i kstrom , Powers , and 0 .  K .  Coster , Myr t l e  Poi n t ,  had l eased 
the property and were opera t ing  ci sma l l  m i l l . 

The ore occurs as a f l a t- l y i ng ,  i r regu l a r  zone of crushed chrom i te i n  a l ands l ide area . The chromi te-bear ing  
zone i s  I i t t l e  more than I foot th i c k  i n  p l aces and has been exposed for about 50 fee t i n  a bu l ldozer excavat ion 
wh ich  i s  1 80 fee t  w ide and 200 fee t l ong . Abundant �- inch  pieces of chrom i te f l oa t  may be found be l ow the cu t . 
A few show uvarov i te and chrome ch l or i te . 
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W h i te R ock Chrom i te (C hrome F l oa t  G roup} (94} 

The proper ty  con s i s ts of a group of p l acer and l od e  c l a ims abou t 7 m i l es sou th of Powers i n  the N �  sec . 2 1 , 
T .  32 S . ,  R .  1 2  W . ,  be tween 2 , 400 and 2 , 800 fee t e l eva t i on ,  on the sou thern end of Johnson Moun tai n .  When 
the prope rty was  v i s i ted by  the wr i ter i n  J u l y  1 954,  a posted not i ce a t  the Wh i te Rock cab i n  l i s ted the owners as 
Ra l ph H .  Haw l e y ,  Powers;  I rene L u tz;  B i  I I  Case; Roy  Case; John McCrorey; and Venus McCrorey . The area i s  
reached by a jeep tra i l  from the l ogg i ng road up Johnson Creek ,  a d i s tance of 9 m i l es wes t  from C h i na F l a t ,  
w h i c h  i s  1 1  . 5  m i l es sou t h  o f  Powers v i a  the Powers-Agness road . A ccord i n g  t o  Roy  C .  T reosher ( unpub l i shed 
depor tmen t m i ne-f i l e  repor t ,  J u l y  8 ,  1 942) : " Large b l ocks of chrom i te ,  some we ig h i ng 5 ton s ,  ore found over 
a serpe n t i ne h i  I I  s i de . About 40 tons  of t h i s  f l oa t  have been token ou t  . . . .  " At  the t ime  of Treasher  ' s  repor t the 
owners were Matt  Coy ,  James K e l l and , D .  C .  N eedham , Pete Lorsung ,  and G .  J .  H i l l ,  C oos Bay , Oregon . 
Three c l a im s  were l oca ted J u l y  1 94 1 . C l a ims  were or i g i na l l y  owned by John O l son . D u r i ng 1 9 1 7, between 80 
and 1 00 tons of chrom i te were repor ted to hove been taken out  by pack  str i ng . 

Recen t work i ng s  ( 1 954) cons i s t  of two open cu ts l y i n g  about 1 00 yards apart on top of the r idge  near the I i ne  
be tween sees . 1 5  and 2 1 , T .  32 S . ,  R .  1 2  W. The northern c u t ,  i n  sec . 1 5 ,  i s  abou t  200 fee t  i n  d i ame ter . I t  
i s  s i tua ted bes ide  the con tac t  of serpen t i n e  w i th me iagabbro and phy l l i te t o  the n or th . 

The sou thern c u t ,  i n  sec . 2 1 ,  cons i s ts of a 200-foot bu l l dozer trench  wi th a max i m um depth of 20 fee t trend­
ing N .  30° E .  I t  i s  s i tua ted near the cen ter of a 250-foot-w ide  body of h i g h l y sheared green se rpe n ti n i zed sax­
an i le w h i c h  ex tends southwes tward down the r i dge and apparen t l y becomes wider . Two ver t i ca l and para l l e l  
shear zones ,  each  approx imate l y  3 fee t  w ide  and 5 fee t apo r t ,  s tr i ke para l l e l  to the d i re c t i on of the c u t  and are 
exposed i n  the nor th  face . 

N o  chrom i te was seen i n  p l ace i n  e i ther  cu t . A few p i eces of mass i ve  ore , probab l y  f l oa t ,  were p i l ed j ust 
east of the I orge tren c h . The chrom i te probab l y occurs as d i scre te l enses i n  the h i gh l y  sheared serpen t i ne . 
Eros i on has resu l ted i n  concen tra t i on of the ch rom i te i n  the g u l l y  and a l ong  the s l ope be tween  the cab i n and cu ts 
on the r i dge top . The ore repor ted l y  assayed as much  as 50 perce n t  Cr 20 3 . A sam p l e  of mass i ve  chrom i te sub­
m i tted to the depar tmen t  by How l e y  i n  June 1 95 1  assayed 42 . 63 percen t Cr20 3 and 1 3 . 02 percent  F e . 

I ndependence M i n e  ( 96) 

Ava i  l o b l e  i n forma t i on on the I ndependence m i n e  is a repor t by J .  E .  Morr i son (unpub l i shed depa r tment  m i ne­
f i l e  repor t ,  March 24, 1 939} , from wh i c h  the fol l ow i ng i s  in por t  abs trac ted and in par t  quoted : 

The I ndependence m i ne has prod uced both chrom i te and go l d . I t  i s  s i tua ted on the east  s i de of 
I ron Moun ta i n ,  20 m i l es sou th of Powers by road . I t  conta i ned 45 l ode  c l a im s  h e l d  by l ocat i on i n  
sees . 1 9  a n d  30, T .  3 3  S . , R .  1 1  W . , a n d  sees . 23 a n d  2 4 ,  T .  3 3  S . ,  R .  1 2  W.  T h e  m i ne i s  owned 
by the I n dependen ce M i n i ng Co . ;  offi cers ore Frank J .  F i sh ,  J .  D .  Ran k i n  and Cl yde G age of 
Coqui l l e ,  and Dr . A .  B .  Peacock and a t torney C l yde G i l es of Coos Bay , Oregon . 

" F i sh  Bros . and Mr . G age d i scovered some chrom i te i n  1 9 1 6  on what i s  now known as th e 
I ndependence M i ne . D ur i ng Wor l d  War I ,  1 50- 200 tons was m i ned , but due to l ock of transpor ta t i on 
none of i t  was sh i pped . . .  " 

" . . .  The chrom i  te occ urs as sma l l  k i dneys  i n  the serpen t i ne  . . . .  The coun try rock i s  gabbro 
and serpen t i ne  . . . .  Ouor tz  ve i ns hove formed a l ong  the contacts of the serpen t i ne  and gabbro . . .  " 

E xa c t  l oca t i ons  of the chrom i te occurrences on these c l a ims  i s  not  mode c l ear  in the repor t . A samp le from 
the I ndependence  m i n e  subm i tted to the depar tment  by Stan l ey - L . F i tzgera l d ,  Coqu i l i e ,  repor ted l y  come from the 
SW a sec . 23, T .  33 5 . ,  R .  1 2 W .  l t assayed 44 . 5 percent Cr2 03 , 1 1 . 7 percen t Fe ,  and l l . 2 percen t S i02 . 

Last  Chance C l a i m  . (97) 

The Los t Chance c l a im i s  par t of  the  o ld  I ndependence m i·n� ho ld i ngs .  I t  i s  s i tuated on the  l i ne  of  sees . 24 
and 25, T .  33 S . ,  R .. 1 2  W . ,  a short d i stance southwest of A za l ea Lake . When v i s i ted in Ju l y  1 954, the owners 
were Lewis Royer and 0 .  K .  Coste r ,  Myr t l e  Poi n t . The c l a i m  i s  reached via Rock Creek Way , a jeep trai l ,  l .  7 
m i l es from Rock Creek camp g round on the Powers-Agness road 1 9  m i l es south of Powers . · 

The coun try rock i s  a h i gh l y  sheared and a l tered serpent i ne . Shear i ng i s  apparent throughout the mass and 
i n  mos t  p l ac es the serpent ine  is comp le te l y  pu lver i zed by i n tense rock movement . It i s  l i gh t  green i sh  gray i n  
co l or and con ta i ns some ta l c .  A few l enses o f  p i tchy ,  b lock serpen t ine were seen i n  the cuts . Sma l l  p i eces of 



PAR T I l l .  C URRY CO U N TY - AG N E S S  D I STR I CT 1 1 3 

mass ive chrom i te p i l ed nearby a l so bear ev idence of the i n tense shear i ng . 
A substa n t i a l  amount of bu l l dozer excavat ion and tren ch i ng has been done over an area cover i ng  about  an 

acre on the topograph i c  bench . Severa l  sma l l  " k i dneys" of chrom i te were reported l y  found os a resu l t  of the bu l l ­
doz i ng . N o  ore was seen i n  p l ace i n  any of the trenches . 

Cos ter repor ted s h i pmen t of about 1 5  tons of chrom i te i n  1 953  that averaged 45 per cen t Cr20 3 wi th a 2 . 6  
chrome- i ron ra t i o .  

Assays of the h i gh-grade chrom i te show from 40 to 4 8  percen t  Cr20 3 w i t h  a 2 .  2 chrome- i ron ra t io ,  but  
most  of  the ore i s  fr i ab l e  and h i g h l y  m i xed w i th rock and , therefore , has to be concen trated . A few sma l l  bo tches 
of h i g h-grade concen tra tes were s h i pped l a te i n  1 956 and du r i ng  1 957,  but  a record of the tota l s h i pments was 
not obta i ned . 

C u r r y  C o u n t y  

AG N E S S  D I STR I C T  

N one of the ch rom i te occurrences i n  the Agness d i s tr i c t  were v i s i ted b y  the wr i ter . T he area i s  covered by 
the Agness and Co l l i er Bu t te 1 5-m i n u te topograph i c  quadran g l es . C hromi te occurrences descr i bed l i e in a sma l l  
group west of l l l ahe and sca ttered i n  the area sou th of Agness to the headwa ters of Co l l i er Cre�k .  

I nd igo  Creek Area (79) 

O c c urrences in th i s  area were repor ted on by J .  E .  A l l e n  ( 1 94 1 , p .  40) as fo l l ows:  

"One of these c l a ims l i es on the poi n t  be tween I nd i go  Creek and the I l l i no i s  R ive r ,  and the 
other l i es d i rec t l y south on the west bank of the r iver , i n  T .  36 S . ,  R .  1 1  W .  Both are w i t h i n  a few 
h undred fee t  of the con ta c t  of the serpen t i ne  wi th sandstone and gabbro to the eas t .  A sma l l  h i g h­
grade body  was m i ned from the north depos i t ,  wh i c h  l ay  i n  a sheared green serpen t ine . A narrow 
quar tz  d i ke l i es above i t  on the top of the r idge . The southern depos i t  cons i sts of a sma l l  k idney 5 
feet th i ck and at l east  5 feet l ong , s tr i k i n g  east  and d i pp i ng  50° S .  Lenses of w h i te s i l i c eous rock 
a l so appear above and can be traced for 500 fee t south . The ore from these proper t i e s  assayed 35 and 
39 percen t chrom i c  oxi d e . "  

Agness G roup (80) 

The fol l ow i ng is quoted from A l l en  ( 1 94 1 , p .  40) : 

" N i n e  c l a im s  sou th of Agness and north of Lawson Creek were v i s i ted . Four of these I ie i n  a 
l i ne trend i ng a l most sou th from Agness and con t i n u i ng i n to the G ame Lake group . Four others make up  
a s im i l a r  l i ne four m i l es l on g ,  l y i ng a bout two and  a ha l f  m i l es to  t he  west  o f  t he  f i r s t . These l i e i n  
T .  35 a n d  3 6  S .  1 R . 1 1  and 1 2  W . 

"A l l  the depos i ts appear i n  zones  of sheared green ta l cose serpen t i ne . I rreg u l a r  areas of dark 
brown serpen ti ne w i th a p i tchy l ustre , and th i n  l enses of wh i te s i l i ceous magnes i te are frequen t l y  
found near the depos i ts . I n f ive of the l oca l i t i es the con tac t  o f  the serpen t i ne wi th greens tone ,  s ch i s t ,  
sandstone , o r  doc  i t e  porphyry was  w i t h i n  200 yards o f  t he  depos i ts .  A t  two l oca l i t i e s  t he  chrom i t e ,  
bes i des occurr i ng  i n  sma l l h i g h -grade bod i es , wa s  found i n  narrow seams i n  t he  zone ,  as we l l  as  d i s­
sem i na ted through more mass i ve por ce l aneous serpen t i ne  nearby . "  

l l l ahe G roup ( 8 1 )  

The pr i nc i pa l  known occurrence i n  th i s  group I i es i n  sec . 1 2 , T .  34 S . ,  R .  1 2  W .  The fo l l owing  i s  quoted 
from A l l e n  ( 1 94 1 , p .  40-4 1 ) :  



11 4  C H RO M I T E  I N  SO U T HW E ST E R N  O R E G O N  

" E l even c l a ims  were v i s i ted i n  th i s  area . They l i e wi th i n  the north- trend i ng narrow bonds of 
serpen t i ne mopped by D i l l er ( 1 903) to the west and nor thwest of l l l ohe . 

" The country rock i s  e i ther a sheared green serpent ine  i n  the narrow mopped areas , or ye l l ow 
weather i ng • buckski n '  per idot i te-porphyry i n  the wi der areas , such as the one north of Red Mountai n .  

"On  c l a ims  where ore was found i n  p lace , i t  loy i n  north- trend ing  zones of soft ta l cose ser­
pen t i ne ,  in the form of sma l l l en t i l -shaped bod i es ,  not over 2 fee t t h i ck  and 8 fee t l ong . One excep ti on 
cons i s ted of a soft fr i ab l e  ore in a band 1 5  fee t l ong and 2 fee t th i ck .  Mos t of the c l a im s  showed on l y  
f l oa t  of h i gh-grade ore , b u t  i n  a few p l aces there was a l so low-grade bonded ore . An assay o f  ore 
from one proper ty gave 48 percen t chrom i c  ox ide . "  

Foster Creek c l a im : The Foster Creek c l a im i s  por t  of the l l l ohe group and i s  s i tua ted i n  the NW! sec . 1 2 , 
T .  34 S . ,  R .  1 2  W . ,  a t  about 880 fee t e l eva t ion . I n forma t ion was obta i ned i n  1 956 from Car l W iks trom , Powers, 
who was l eas ing  the c l a i m  from R .  J . Meservey , l l l ahe ,  and Ph i l Adams ,  Go l d  Beach . W i ks trom and 0 .  K .  
Coster m ined the depos i t  i n  1 956 under the name of Fos ter Creek M i n i ng Co . Most of the ore i s  coarse gra i ned , 
mass ive ,  and h i gh  grade . Assay re turns on a 1 3 . 7-ton lot  from the Fos ter Creek m i ne rece i ved a t  the G ran ts Pass 
s tockp i l e  J u l y  1 956 were 44 . 0 1 percen t  Cr 20 3, 1 0 . 57 percent Fe, and 3 . 44 percent S i02 . 

Edna Fry Chrome (9 1 )  

Ava i l a b l e  i nforma t i on o n  the Edna Fry depos i t  i s  a repor t by Ray C .  Treasher (unpub l i shed depa r tment  m ine  
fi l e  repor t ,  Ju l y  1 4 , 1 942) from wh i ch  the  fol l owi ng i s  extrac ted . 

The depos i t  i s  near the cen ter of sec . 1 4 ,  T .  34 S . ,  R .  1 2  W . ,  about 2 m i l es west of l l l ahe and 
j us t  wes t  of Two M i l e  Way tra i l . The c l a im  was l oca ted February 1 942 by Edna Fry , l l l a he ,  O regon . 

A sma l l  pod of cr ushed granu l ar chrom i te was seen i n  a cut 5 feet deep and 20 fee t l ong . The 
coun try rack was comp l e te l y  serpen t i n i zed and somewhat decomposed and softened near the surface . 
A bout � ton of ore was i n  p l ace and about 2 tons had been p i  l ed on the dump . 

Nor th Star <;hrome (92) 

The Nor,th S ta r  c l a i rri ,  owned in 1 942 by R .  J .  Meservey ,  l l l ahe ,  is in sec . 1 3( ? ) ,  T .  34 S . ,  R .  1 2 W . ,  1 !  
m i l es up Two Mi le Way tra i l from l l l ahe . The fo l l ow ing  informa t ion i s  extrac ted from a repor t  by Ray C .  Treasher 
(unpub l i shed depar tment  m i ne-f i l e  repor t ,  J u l y  1 3, 1 942) . No l a ter exam i na t i ons have been made . 

A cut  exposes an ore body 1 5  by 4 by 1 . 5 fee t or 90 cubi c  fee t ,  approximate l y  1 0  tons of. chrom i te .  
Trend of the chrom i te l ens i s  nor th and a lmost ver t i ca l . Chrom i te a t  the nor th end of the cut  i s  granu l ar 
and sh iny  b l ack ,  and i t  grades i n to softer ore tha t i s  speck l ed wh i te . A t  the south end , ore has some 
serpen t ine i nc l us i ons and is soft , a lmost l i ke sand . Chrom i te f loat  is found over the genera l area . 

A samp le  of t�e ore taken by Treasher assayed 45 . 8  percent  Cr20 3 wi th  a 2 .  4 chrome- iron rat io . Another 
samp l e  subm i t ted to the depar tment  by 0 .  H .  Bar l ow ,  Phoen i x ,  and Art Roy , Agness , a ssayed 47 . 84 percent  
Cr203, 1 0 . 62 percen t Fe , and 6 . 54 percent S i0 2 . 

A few sma l l s h i pments ,  i nc l ud i ng 40 tons by A .  F .  Roy ,  1 952( ? ) ; 1 0  tons by Henry P l ummer , G ran ts Pass; 
and an unknown amoun t  by Art Roy and 0 .  H .  Bar l ow in 1 957 have been repor ted . No record of the tota l ton­
nage was obta i ned , but it i s  probab l y  l ess than 1 00 tons . 

Misce l l aneous Chrom i te Occurrences (98 - 1 03,  1 32 ,  and 1 33) 

On l y  assay i nforma t i on is ava i l a b l e  for some of the chrom i te depos i ts in the Agness d i s tr i c t . These occur­
rences (Nos . 98 - 1 03 , 1 32 ,  and 1 33) ore shown on p l a te 1; assay resu l ts and re l a ted da ta are g i ven in tab le  9 .  

W i ndy  Va l l ey group: A group of c l a ims  descr i bed be l ow by A l l en ( 1 94 1 , p .  36) i s  bel i eved to refer to some 
of the a bove occurrences , name l y  numbers 1 0 1 , 1 02,  and 1 03 i n  the Agness d i str i c t ,  and a l so to numbers 1 04 and 
1 05 in the ad jacen t Chetco d i s tr i c t . See tab l e  9 for further data . 
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" Seven c l a ims  east of W i ndy  Vo l l ey i n  T .  37 S . , R .  1 2  W . , l i e  i n  two nor th- trend i ng l i ne s ,  
about ha l f  a m i l e  aport . L i tt l e  work has  been  done ,  but t he  orebod i es that  appear ore of fa i r l y  h i g h  
grade ,  a l though proba b l y  sma l l .  Most  o f  them l ie i n  sheared zones in  serpen t i ne; four o f  them l ie 
w i th i n  a few hundred fee t  or l ess of cher t and quar tz i te i n c l u s ions  i n  the serpen t i ne ,  or ac i d i c  
i n trus i ons . "  

C H E TCO D I ST R ICT  

1 1 5 

Mos t  of the depos i ts i n  the Che tco D i s tr i c t  ore a l ready descr i bed i n  Port  I I  under Bobyfoot-L i t t l e  Che tco, 
Sourdough ,  Vu l can Peak , and Pearsa l l Peak areas . The few rema i n i ng oc currences ore w ide l y  separated and l i e 
on the Co l l i er But te and Che tco Peak Quadrang le s . They were exam i ned by the wr i ter i n  1 954 and 1 955 . 

Lost Lee C l a im  (68) 

The Lost Lee c l a i m  is in the SE a sec . 2 ,  T .  41 S . , R .  10 W . ,  a t  3 ,  760 fee t  e l eva t ion . I t  i s  about 700 fee t  
west o f  the Joseph i ne- Curry County l i ne . The c l a im owner i n  1 954 was B i l l i e  R .  Skee ter , Cove Junc t i on . The 
occurrence is reached by ha l f  a m i l e  of spur rood north from Cook Rood , 1 m i l e  nor th from W imer  Rood , and 1 4  
m i l es west of O ' Br i en on U .  S .  1 99 .  

Work i ngs i n  May 1 954 cons i s ted of a sma l l cu t  por t l y  f i l l ed w i th wa ter . Country rock i s  a hard, b l ocky ser­
pen t ine a l tered from o l i v i ne- r i c h  per idot i te .  A sma l l  l ens of mass i ve ch rom i te hod been  m i ned from the cu t . I t 
occurred a l ong a s heared foo twa l l of serpen t i ne  str i k i ng N .  40° E .  and d i pp i ng  65° W .  

A sam p l e  of the mass i ve chrom i te wi th m i nor amoun t of m i xed serpen t i ne  ana l y zed by the deportmen t  con­
ta i ned 47 . 04 percent Cr 20 3 , 1 1 .  1 8  percent  Fe, and 3. 20 percen t S i0 2 . A 5 .  8 l ong- ton lo t  s h i pped i n  A ugust  
1 952 assayed 42 . 36 percent  Cr 20 3 and 1 0 . 77 percen t Fe . 

Work i n  1 957 by the Wa l do Mi l l i ng Co . ,  reported by Ron Tyce r ,  Cove Junc t ion ,  prod uced about 1 0  ton s  of 
ore from a 40- foot i nc l i ned shaft sunk i n  the cu t . Some exp l ora tory d i amond d r i l l i ng  was a l so done . 

D iamond F l a t  Chrome ( Lost  Smoke) ( 73) 

Chrom i te wos d i scovered l a te i n  1 954,  i n  the NWaSWa sec . 3, T .  4 1  S . ,  R .  l O W . , by B i l l  J .  Ev i tt ,  John 
F .  Ev i t t ,  and Joy C .  Ev i tt , O ' Br i e n . The c l a im  was  re l ocated in A pr i l  1 957 by Ke l don G .  Adams and Mo rv i n  C .  
Ramsey ,  G rants  Pass . The occurrence i s  2 m i l es by the McG rew tra i l  west of a poi n t  on the Cook Rood 3 m i l es 
north of the W i m er Rood . I t  i s  a tota l d i s tance of about 1 8  m i l es by rood west of 0 ' Br i en . 

A f l a t  area at about 3 , 300 fee t  e l evat i on i s  under l a i n  by a por t l y  serpen t i n i zed (soxon i te) per idot i te on wh i c h  
a l a ter i t i c soi l h a s  deve l oped . S i l i ca boxwork typ i ca l  o f  n i cke l en r i chmen t  areas occurs as f l oa t  a t  severa l p l aces 
on the f l a t .  

I n  A pr i l 1 957 the work i ngs cons i s ted o f  two sma l l hand-dug cu ts near the north edge o f  the f l a t . The nor th­
ernmost cu t  i s  1 25 fee t N .  73°  E .  o f  the quarter corner  of sees . 3 and  4 .  I t  trends nor t h  and measures 3 fee t  
w i de  and  deep and  8 fee t l ong . T he  second cu t  i s  about  250 fee t sou theas t o f  t he  other cu t . When  v i s i ted the 
southern cut  was about 3 fee t  deep,  4 fee t w ide and 1 8  fee t l ong . Th i s  cu t  has repor ted l y  been en l arged by l a te r  
bu l l dozer excavat i on . 

Chrom i te was seen to occur as numerous sma l l  p i eces of f l oa t  i n  a nar row we l l -def i ned north- to northwest­
trend i ng zone exten

.
d i ng for about 400 fee t across the f l a t . A pprox imate l y  1 50 pounds of h i g h  grade ore were 

p i l ed by the l ong·er cut but  none was seen i n  p l ace . A samp l e  of th i s  mass i ve ore ana l y zed by the depor tmen t  
conta i ned 4 8  percen t  Cr 20 3 a n d  1 3  percen t  Fe . Tabu l a r  chunks o f  mass ive  chrom i te i n  the ore p i l e  a s  m u c h  as 
7 i nches th i ck i nd i ca te the w id th of the chrom i te s tr i nger at t h i s  l oca t ion . S treaks of sparse d i ssem i na ted chro­
m i te occur i n  sheared b l u i sh-gray serpen t i ne  exposed in the nor thern cu t . N o  chrom i te was found north of th i s  
poi n t . 

Later exp l ora t ion done by Adams and Ramsey traced f l oa t  and i n term i tten t occurrences southward to a poi n t  
i n  a gu l l y  sou th o f  McG rew tra i l ,  thus extend i ng the overa l l  l eng th o f  the zone t o  abou t 1 , 500 fee t .  Sha l l ow 
bu l l dozer excava t i ons , however ,  fo i l ed to d i s cover s i gn i f i can t  amounts of chrom i te .  N o  ore has been sh i pped . 
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P i nes Chrom i te (Che tco) ( 76 a n d  77) 

The P i nes chrom i te occurrences are desc r i bed by A l l e n  ( 1 94 1 , p .  35) as the Chetco depos i t .  Th ree c l a im s  
were r e l ocated i n  1 954 by  Fred Gardner a nd  son s ,  Harbor , Oregon . T he  Upper P i nes N os .  1 and 2 and Lower 
P i nes No . 1 are in sec . 1 1 , T .  3B S . ,  R .  1 2  Vv .  The area is reached by the Che tco R i ver- Long R i dge Fores t 
Serv i ce  road to the Long R i dge Lookout a bout  23 m i l e s  nor theast from Brook i ngs . A j eep road to the l ef t  ( nor th) 
just before reach i ng  the Lookou t l eads for 2 . 4  m i l es down to a ford by Tol man Ranch  on the Che tco R i ve r ,  crosses 
the r i ver , and con t i nues nor t h  1 m i l e  to the Lower P i nes c l a i m . 

The Lower P i nes occurrence is s i tua ted on a benc h  at 1 ,  050 fee t e l evat ion i n  the S E!NW! sec . 1 1 .  Ore 
was en t i re l y  f l oa t  chrom i te .  Harry H i l l ,  Harbor , repor ted l y  sh i pped th ree tons i n  1 953 wh ich  assayed about 47 
percent  Cr 20 3 wi th a ·2 . 5 ch rome- i ron ra t i o .  A few f l oa t  bou l ders of chrom i te ,  we i g h i ng 400 to 500 pounds and 
one weigh i n g  1 ,  000 pounds , were repor ted l y  found . 

The Upper P i nes c l a i m  i s  s i tua ted bes ide the Snow Camp tra i l  about  2 , 300 fee t northwest of the Lower P i nes 
c l a im  in the NWa sec . 1 1 .  Chrom i te of a l ower grade and h i g he r  i ron con tent than a t  the Lower P i nes i s  found 
in p l ace . An east- trend i ng bu l l dozer cu t  50 fee t l ong and 5 fee t deep at 1 , 500 ( a l t ime ter )  fee t e l eva t i on ex­
poses two bands of chrom i te 3 fee t  and 2 fee t th i ck separa ted by 3 fee t of serpen t i ne . The narrower band l i es  on 
top . The i r  appare n t  s tr i ke is north and they d i p  a l:iout  45° W .  The ch rom i te is somewha t m i xed wi th  serpen t i ne  
due to  surface c reep . Two sma l l e r  exposures of s im i l a r-appea r i ng  chrom i te l i e a shor t  d i s tance northwest o f  the 
50- foot cu t . Ac ross a gu l l y  and 200 feet southwes t a s l i gh t l y  l arger bu l l dozer c u t ,  i n  h i gh l y  sheared and a l tered 
serpen t i n e ,  exposes two para l l e l  l enses of chrom i te ,  each about 20 i n ches th i ck and l y i ng c l ose toge the r . The  
chrom i te appears to s t r i ke no r t h  and d ip  s teep l y to  t he  wes t . Severa l sma l l e r  cu ts and prospec t  'trenches a re  
sca ttered ove r  t he  h i l l s i de ,  bu t  no o re  was  v i s i b l e  i n  them when  v i s i ted i n  September 1 955 . Serpen t i ne  has been 
a l tered from saxon i te ,  as ev iden ced by abundan t  bas t i te crysta l s . 

Ore  from the Upper P i nes  assayed by the depa r tmen t showed abou t 30 percent  Cr20 3 and 25 percent  Fe . 

Misce l l aneous Chrom i te Occur rences ( 1 04,  1 05 ,  and 1 06) 

Mi sce l l aneous chrom i te oc currences (nos . 1 04 - 1 06) in the Che tco D i s tr i c t ,  for w h i c h  on l y  assay i nformat ion 
i s  ava i l ab l e , are l i sted i n  ta b l e 9 .  

G O LD BEA C H  D I S TR I CT 

The area of chrom i te occurren ces i n  the Go l d  Beach d i s tr i c t i s  covered by the 1 5-m i n ute Go l d  Beach quad­
rang l e . S i gna l  But tes area , the .on l y  chrom i te produc i ng area i n  the d i s tr i c t ,  was v i s i ted br i e f l y  by the wr i ter  on 
September 9, 1 955 .  O l d  work i ngs were caved and ev idence as to the nature of depos i ts was genera l l y l ack ing . 

S igna l Buttes Areo ( 7B) 

Severa l occurrences of chrom i te are repor ted i n  the area about S igna l  Bu ttes by A l l en  ( 1 94 1 , p .  37-40) . 
The depos i ts are i n  sees . 28 , 29 , 30 , 3 1 , and 32, T .  36 5 . ,  R .  1 3 W . ; secs . 25 and 36, T .  36 5 . , R .  1 4 W . ;  
sees . 5 and 6,  T .  37 5 . ,  R .  1 3 W . ; and sec , I ,  T .  37 5 . ,  R .  1 4 W .  

L i t t l e  or n o  m i n i ng_ or deve l opment  work had been done s i n ce A l l �n ' s  exam i na t i on of the area , and no s i gn i ­
fi cant i nforma t i on ha s  been added to  tha t obta i ned by h im . 

The depos i ts are ma i n l y  sma l l  l enses of h i gh-grade chrom i te occur r i ng i n  h i g h l y  a l tered and sheared serpen­
t ine . The mass ive  chrom i te is repor ted to assay more than 50 perce.n t  Cr20 3 and from I I  to 1 4  per cent  Fe . Some 
d i ssem i na ted chrom i te is a l so preseo t .  

·One occurrence , not seen b y  the wr i ter but of poss i b l e  s i gn i fi cance ,  i s  a t  the common corner o f  sees . 25 , 
36 , 30 , and 3 1 , where A l len  repor ted a h i g h-grade ore body B feet th i c k ,  20 fee t l an g ,  and 1 5  fee t on the d i p ,  
s tr i k i ng  N .  70° W .  and d i pp ing 30° S .  The body occurred neor the cente r  o f  a zone o f  sheared serpen t ine 60 
fee t  w ide wi th chrom i te gra i ns scattered throughout . 



Tab le  9 .  
A s s a y  I n f o r m a t i o n o n  M i s  c e I I  a n  e o  u s  C h r o m  i t e 0 c c u r  r e n  c e s i n  C u r r y  C o u n t y 1 0 r e g  o n  

Map Submi tted by : or 
No . Name Owner and Address 

98 Col i ier  Creek Crags E .  S .  Long worthy 
Harbor, O regon 

99 Col l i er Creek C .  M .  Tay l or 
Copper No . 1 3  G rants Pass 

1 00 No Name Marl i n  W i l l i ams 
G rants Pass 

1 0 1  B & K No . 1 I T .  S .  Ha ley 
Brooki ngs 

1 02 Lena C la im  I Lou ie  S to l l e r  
0.. H arbor, O regon "' 
e 

1 03 Phy l l i s C la im I �  Pete Stol l e r  and 
Ql N i ck Baumgartner,  Jr . 
a H arbor, O regon > 
>. ""0 c 
3 

1 04 N ug C la im and I Lou i e  Stol l e r  
Boomer Cl aim H arbor, O regon 

1 05 Snow Camp No . I I E ugene M .  W i l cox 
B rook i ngs  

1 06 No Name Fred G ardner  
Harbor, O regon 

1 32 B l ack Rock No . 3 1  Sam Thompson 
Go ld  Beach 

1 33 B lack Rack No . 1 0  Sam Thompson 

Department  J/ 
Sample  No . 

P- 1 4572 
P- 1 4573 

P - 1 6945 

P- 1 8 1 04 

P- 1 5844 
P- 1 5845 

P- 1 5 1 28 

P- 1 4 1 4 1  
P- 1 4 1 42 
P- 1 4508 
P- 1 4509 
P- 1 5 1 29 

P- 1 4 1 39 
P- 1 4 1 40 

P- 1 5 2 1 6  

P- 1 5759 

Pr ivate 
Assay 

Pr ivate 

: 
Location Descri p tion 

Sec . 8 ,  T .  37 S . ,  R .  12  W .  Both samp les coarse-
Sec . 8, T .  37 S . ,  R .  1 2  W .  g ra i ned m assi ve; f l oat 

Sec . 1 2 , T .  37 S . ,  R .  1 2  W . Massi ve 

SEl sec . 16, T.  37 S . ,  R . I 2 W .  Coarse-g rained mass i ve 

Sec . 20(? ) ,  T . 37 S . , R  . 1 2  W .  Massive 
Sec . 20(? ) ,  T . 37 S . , R .  1 2 W .  Massi ve 

Sec . 29, T.  37 S . ,  R .  1 2 W .  Massi ve 

Sec . 32, T .  37 S . ,  R .  1 2  W .  Massive 
Sec . 32,  T .  37 S . ,  R .  1 2  W .  Massive 
Sec . 32,  T .  37 S . ,  R .  1 2  W .  Mass ive 
Sec . 32,  T .  37 S . ,  R .  1 2  W .  Massive 
Sec . 32, T .  37 S .  1 R .  1 2  W .  Massive 

Sec . 29(? ) ,  T . 37! S . , R . 1 2W .  Mass ive 
Sec . 29(? ) ,  T . 37�S . )  . 1 2W .  Massive 

Sec . 28(? ) ,  T . 37!S . , R .  1 2W .  M assi ve 

Sec . 34, T .  37� S . ,  R .  1 2  W .  F i ne-grained mass ive 

NW1 se c . 35 ,  T .  35 S . ,  R .  1 2 W .  M ass ive 

NEl sec . 5, T .  36 S . ,  R .  1 2 W .  D i ssem inated 
- - - - - - - - - - - - - - - - - - - - - - - - - -�s�- - - - - - - - - - - - - - - - - - - - - - - - - - - -

.V As$Ciys by L .  L .  Hoag l and, Assayer-Chem ist,  Oregon Department G eology and Mineral  I ndustries . 

Cr223 
46 . 1 % 
50 . 64 

50 . 04 

5 1 . 74 

47 . 93 
38 . 90 

39 . 65 

45 . 55 
49 . 4 1  
47 . 50 
5 1 . 24 
54 . 45 

48 . 50 
43 . 5 2  

49 . 07 

42 . 1 4 

47 . 93 

8 . 45 

Fe S i 02 --
1 0 . 3 % 7 . 2 %  
1 0 . 1 1  3 . 00 

1 3 . 64 

1 0 . 20 

1 2 . 80 7 . 34 
1 1 . 08 8 . 1 7  

1 8 . 00 6 . 20 

1 3 . 62 
1 2 . 68 
1 1 . 67 4 . 70 
1 3 . 70 4 . 30 
1 1 . 66 2 . 70 

1 1 . 96 
1 3 . 1 6  

1 2 . 65 7 . 1 0  

1 5 . 07 

1 4 . 5  

4 . 9  
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F l oa t  Chrom i te ( 1 1 4} 

A samp l e  of mass ive  coarse-gra i ned chrom i te was subm i tted to the depo r tmen t for assay i n  1 942 and is re­
por ted l y  from the SEa sec . 8, T .  36 S . ,  R .  1 4  W .  about � m i l e  wes t of old U . S .  H i ghway 1 0 1 . The samp l e  as-: 
soyed 42 . 4  percen t  Cr 20 3 . A few other s i m i l ar-appear i ng  p i eces of f l oa t  chrom i te hove been repor ted from the 
genera l  area . Howeve r ,  no ore i s  known to hove been found in p l ace . 

LO BSTER  CR E E K  D I S TR I C T  

The on l y  occurrence l i s ted i n  the Lobs ter Creek d i s tr i c t  i s  s i tuated a t  the head o f  Lobster Creek dra i nage near 
the nor theastern edge of the d i s tr i c t . The best ava i l ab l e  bose mop i s  the I S-m in ute Agness quadrang l e . 

B i g  Cot C l a i m  (95) 

When v i s i ted i n  December 1 954,  the B i g  Cot  c l a i m  was owned by G eorge Bu l l ock ,  Oak land ,  O regon . I t  i s  
i n  the N E aNW! sec . 9 ,  T .  3 4  S . ,  R .  1 2  W . ,  a t  3 , 600 fee t e l eva t i on o n  the sou th  end o f  O ph i r  Moun ta i n . I t  
i s  reached b y  go ing south from Powers on the Agness rood for 2 6  m i l e s ,  t o  t h e  summ i t ,  west o n  the I ron Moun ta i n  
rood 5� m i l es ,  sou theast o n  t h e  m i ne rood for 1 . 1  m i l es ,  and sou th 2/3, m i l e  by tra i l  t o  t h e  prospe c t .  

A few pounds o f  chrom i te f l oa t  were found a t  the s i te o f  a I orge bu l l dozer c u t  i n  b l u i sh-gra y ,  h i g h l y  sheared 
serpen t i ne . The cut was 1 2  fee t deep ,  10 fee t w ide ,  and 250 fee t l ong . No chrom i te hod been found in p l ace 
anywhere in the cu t . The ore i s  mass i ve and reported l y  assays 48 percen t  Cr20 3 . Source of the chrom i te i s  pos­
s i b l y  o shor t d i s tan ce uph i l l  from the cu t . 

S I X E S  R IVER  D I STR I C T  

O n l y  one deposi t i s  known i n  the S ixes R i ver d i s t r i c t . T h i s  has n o t  been v i s i ted b y  the wr i ter . I t  i s  on the 
1 5-m i nu te Lan g l oi s  quadran g l e . 

Trai l s  End M ine  (93} 

The fol l owing i n forma t ion on the Tra i l s  End m i ne is extrac ted from unpub l i shed depo r tment  m i n e-f i l e  reports 
by H .  M .  Do l e  ( June 1 ,  1 950} and H .  D .  Wol fe ( N ovember 2, 1 95 1 } ,  and from a pub l i shed report in the Meta l 
Mi nes Handbook by J .  E .  Mor r i son (Oregon Depa r tme n t  of G eo logy and Mi nera l I ndustr i e s ,  1 940} . 

The prospec t  i s  i n  the S Ea  sec . 26 , T .  3 1  S . ,  R .  1 4  W . ,  near the dra i nage d i v i de between E l ephan t Rock 
Creek and Edson Cree k ,  both tr i bu tar i es of the S ixes R i ver , and j us t  south of the d i v ide separa t i ng  the S i xes R i ver 
dra i nage from the F l oras Creek dra i nage . Access i s  by S i xes R i ver county road from S i xes for 1 2  m i l es to the pr i ­
vate road and 7 m i l es nor th t o  the proper ty . T h e  prospe c t  i s  o n  l and owned b y  R .  B .  Jenk i n s ,  S i xes . Jenk in s  
purchased the  l and from Myr t l e  A .  Garner  i n  1 949 . 

Do l e' repor ts tha t no new deve l opmen t work hod been done s i nce the property was v i s i ted by Morr i son i n  1 939 . 
Morri son descr i bed the work i ngs  OS fo l .l ows: " Two open cu ts near the top of the r i dge; one runs north 80° E .  about 
1 00 fee t l ong . . . .  T h i r ty fee t to the south of this cut i s  the second one wh i c h  r uns nor t h  30° W .  30 fee t  . . . .  
A shor t d i s tance to the east a tunne l  was run under th i s  cu t  . . . .  " 

Excava t i on of the cu ts be l a� the l eve l of the under l y i ng tunne l (about 30 feet} fo i l ed to encounter chrom i te .  
I t  was repor ted , however , that l ow-grade c hrom i  te i n  p l ace  was exposed i n  the bot tom of the southernmost bu l l ­
dozer cu t . A samp l e token on the outcrop by Morr i son p r ior to deve l opmen t  work assayed 1 4 . 5  percen t Cr20 3 . 

Accord i ng to Wol fe ,  mass i ve chrom i te on the dump was sa id to hove been hau l ed i n  by a promotor dur ing  
Wor l d  War I from a chrom i te depos i t severa l m i l e s  away . The 10  tons of  o re  on the dump was  sh i pped to G ran ts 
Pass by Car l  S tevens i n  1 95 1 . 
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D o u g l a s C o u n t y  

R I DDLE  D I STR I CT 

The R i dd l e  m i n i ng d i s tr i ct has two ma i n  areas of chrom i te occurrences . The northern area i s  a l ong the 
nor theast- trend i ng serpen t ine be l t  extend ing  across Cow Creek through N i cke l Moun ta i n  and across the Sou th 
Umpqua R i ver near Myr t l e  Creek . The southern area l i es a l ong the southern border of D oug l as County ad jacent 
to the Joseph i ne-Jackson Coun ty l i ne and extend i ng through Cedar Spr i ngs Moun ta i n . A few sma l l patches of 
serpen t i ne l i e about ha l f  way be tween the nor thern and southern serpen ti ne areas . I n c l uded in this i n termed ia t e  
area i s  t he  occurrence a t  V i c tory P l acer m i ne ( 1 34) . Ly i ng  north o f  t he  ma i n  nor thern be l t  i n  a narrow serpen­
t ine apophys i s  i s  t he  Buckhorn prospec t  (4) . Bose mops for the R i dd l e  d i s tr i c t i n c l ude t he  D utchman Bu tte , Can­
yonv i l l e ,  Roseburg ,  Days Creek ,  and Wimer quadrang le s . Severa l occurrences i n  the d i s tr i c t  were v i s i ted by 
the wri ter in August  1 952 . La ter v i s i ts to the d i s tr i c t  for the purpose of exam i n i ng other chrom i te depos i ts were 
in  March 1 955 , N ovember 1 956, and March 1 957 . 

A-Mine (R i ce Chrome) ( 3) 

The A-Mine  prospec t  l ie s  on a bore serpen t i ne  h i l l s ide about 1 �  m i l es nor thwest of Myr t l e  Creek i n  the N E 1  
sec . 2 0  a n d  NW1 sec . 2 1 , T .  2 9  S . ,  R .  5 W . ,  a t  abou t 1 ,  000 feet e l evat ion . The occurrence i s  o n  pr ivate 
property reported l y  owned by V .  C .  D unnov i n ,  Myr t l e  Creek . I t  was l eased to J .  A .  R i ce ,  Myr t l e  Creek ( 1 942) , 
and l a ter to 0 .  W .  Stuempges , Myrt l e  Creek ( 1 952) . 

The chrom i te-beor ing zone i s  500 to 1 , 000 feet  from the southeas t  marg i n of the northeast- trend ing  serpen­
tine be l t , wh i ch is near l y  one m i l e  wide as shown on the geo l og i c  mop of the R i dd l e  quadrang l e  ( D i l l e r  and Kay , 
1 924) . Severa l sma l l  dac i te d i kes i n trude the serpent i ne . The coun try rock i s  l arge l y  a l tered soxon i te w i th l ess 
common serpen t ine after dun i te near the chrom i te .  

The fol l ow ing  i n forma t ion i s  quoted from J .  E .  A l l en (unpub l i shed deportmen t m i ne-f i l e  repor t ,  June 1 6 ,  
1 942) : 

. .  two k idneys hove been excavated tota l ing abou t 20 or . 30 tons of fa i r l y  good grade ore .  
" The serpen t i ne i s  h i gh l y  a l tered and s l i ckens ided ; . . .  N ear the chromi te k idneys the serpen­

t ine i s  extreme l y  a l tered , l arge l y  to to l e  and i s  l i gh ter green i n  co lor than usua l . . .  
" O f  the two chrom i te k idneys the upper i s  sa id  to hove trended N .  75° W .  and d i pped about 

25° to 30° nor th . I t  was 7 or 8 feet wide and abou t 6 feet th i ck ,  taper i ng off for about 10 fee t  towards 
the west . The l ower orebody was so broken a s  to be a l most unrecogn i zab l e  in d i mens i on but about 1 0  
tons o f  s l i g h t l y  l ower grade ore were removed . 

" Severa l h undred fee t of sha l l ow trench i ng and 4 open cuts up to 1 0  feet i n  depth hove been dug 
around the main k idneys dur ing the prospec t ing and m i n i ng . A thousand feet  northeaster l y  up the r idge 
on area 20 by 30 feet  was prospected thorough l y  and about 500 pounds of f l oa t  recovered . "  

When v i s i ted i n  A ugust 1 952,  work hod not extended beyond a depth of 1 0  or 1 5  fee t .  Tota l product ion of 
the property is be l i eved to be about 50 ton s . 

Buckhorn Prospec t  ( 4) 

The Buckhorn prospec t  i s  i n  sec . 1 ,  T .  30 S . ,  R .  7 W . When v i s i ted i n  March 1 955 three c l a im s  were he l d  
b y  R .  L .  a n d  E .  A .  Thrush , Comas Vo l l ey .  The prospec ts ore reached from D i l l ard b y  goi ng sou th o n  o l d  U .  S .  
H i ghway 99 for 1 1  m i l e s  and southwest on R i ce Creek rood for 9 m i l es .  

The prospec ts ore i n- a narrow. nor theast- trend i ng bond of serpen t i ne 200 to 300 feet  w ide ,  wh i ch l i es l ess 
than a quar ter of a m i l e  east of the rood a l ong the r idge . A sma l l  amount of chrom i te f l oat has been found a t  
var i ous p l aces a l ong the serpen t ine bond from t he  nor th edge o f  sec t ion 1 to a po in t  a bout ha l f  a m i l e  t o  the south­
west near Thompson Creek . 

Deve l opmen t  work on the Buckhorn , wh i c h  i s  the northernmost c l a i m , i n c l udes two c l ose l y  spaced bu l l dozer 
cu ts . The cu ts ore para l l e l ,  trend nor thwest, and ore each about 50 fee t l ong , 10 feet w ide ,  and 1 2  feet deep . 
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T h e  cu ts expose h i gh l y  sheared serpen t i ne  con ta i n i t1g  a hard , 4- foot w i d e  i n c l us i on o f  sheared m e tavol can i c  rock 
that has a l i gh t  green ch l or i t i c she l l .  Shear i ng in the serpen t i ne  s tr i kes predom i nan t l y  N .  zoo E .  and d i ps 57° 
S E . para l l e l  to the con tacts w i th  the o lder  i n truded rocks . 

A sma l l  amoun t of f l oa t  and one sma l l l ens of chrom i te were found i n  the north cut  near the upper edge of 
the me tavol can i c  i n c l u s ion i n  a b l ack ,  p i tchy-appear i ng serpen t i n e . The chrom i te l ens reported l y  l ay j u s t  be­
neath the sha l l ow soi l zone  and was surrounded by a th i n ,  i ron-sta i ned shear . Less than Z tons of h i gh-grade 
chrom i te , most I y f l oa t ,  have been recovered . 

A bout a quarter of a m i l e  south of the Buckhorn cut s ,  the serpen t i n e  w i dens and curves sharp l y  to the south­
west . I t  appears to have been offse t abou t 1 50 fee t  a l ong  a northwest- trend i n g  fau l t .  At th i s  poi n t  a sma l l  amount 
of f l oa t  chrom i te was reported l y  found in a sha l l ow bu l l dozer excava t ion , but  none was seen in p l ace . 

A nother quar ter of a m i l e  sou thwest of the offse t ,  severa l 5- to 1 5-pound bou lde rs and smal l er p i eces of f l oa t  
chrom i te we re  traced up to about  ZOO f ee t  above Thompson Creek i n  t he  N E a SW :\  sec . 1 ,  T .  30  S . ,  R .  7 W.  N o  
d i gg i ng  had been done a t  th i s  s i te . A ccord i ng t o  E .  A .  Thrush , the l oca t ion i s  o n  deeded l and . 

N i cke l  Moun ta i n  Chrom i te (5) 

The repor ted l oca t ion of the N i cke l  Moun ta i n  chrom i te oc currence (not  v i s i ted by the wr i ter) is the W�NW! 
sec . ZO, T .  30 S . ,  R .  6 W . ,  approx ima te l y  500 fee t south of the N i cke l Mounta i n  m i ne road . The proper ty i s  
owned by Doug l as County and was l eased in  1 953 to D orothy A .  Kar tes ,  G l enda l e ,  Oregon . Some of  the ore 
m i ned , apparen t l y  of l ow grade ,  was repor ted l y  sh i pped to the Lucky N i ne Chrome Co . m i l l  s i tuated about ha l f  
way be tween R i dd l e  a n d  Canyonvi l l e .  The m i l l  opera ted for on l y  o shor t t ime i n  1 954 . Produc t ion records were 
not obta i ned , but the tota l is be l i eved to be l e ss than 1 00 tons . 

Some of the ore i s  h i g h  grade . Two sam p l es were subm i tted to the depor tmen t  i n  1 956 by C .  L .  Morgan of 
G l endo l e ,  Oregon . One  of the sam p l es was coarse-gra i ned ,  mass ive  f l oa t  chrom i te wh i c h  assayed 54 . 60 per­
cen t Crz0 3 and 1 0 . 08 percent  Fe . The second samp l e  of s im i l ar ore ,  wh i ch  reported l y  came from on open cu t ,  
assayed 5 1 . 60 percent  Crz0 3 and  1 0 . 75 percen t  Fe .  

Hanna Coa l & Ore Co . :  Th i s occurrence i s  on the southwest  s ide  and near the top of N i cke l Moun ta i n ,  a t  
3 , Z40 fee t e l eva t i on ,  about 400 fee t east o f  t he  l i ne be tween sees . 1 7  and  1 8 , T .  30  S . ,  R .  6 W .  A l ens of 
streaked,  d i ssem i na ted to mass i ve chrom i te hav i ng a max imum th i c kness of 4 fee t  was exposed for about 1 Z  fee t 
i n  the quarry face when exam i ned i n  November 1 956 . I t  s t r i kes N .  Z0° E .  and d i ps 55° SE . 

A samp l e  of fresh dun i t  .... w i th about 1 5  percen t d i ssem i na ted chrom i te was taken about a quarter of a m i l e  
nor theast of the above-descr i bed lens . T h e  sam p l e  assayed i n  the depar tme n t  l abora tory showed 50 . 60 percen t 
Crz03 , 1 9 . 5Z percen t Fe , and 6 . 63 percen t  S iO z . The chrom i te was not be i ng m i ned by the Hanna Coa l  & 
Ore Co . i n  1 956 . 

Records of recen t  chrom i te produc t i on from N i cke l  Moun ta i n  occurrences are i ncomp l e te . Ear l y  sh i pmen ts 
from N i cke l Moun ta i n  were reported by D i l l er and others ( 1 9Z 1 ,  p .  34) as fol l ows: " O n  N i cke l  Moun tai n ,  west 
of R i dd l e ,  a large quan t i ty of h i gh-grade chrom i te has been m i ned by the Oregon N i cke l  M i n i ng Co . The chro­
m i te occurs i rregu l ar l y  in sma l l bod i es sca t tered through saxon i te .  

Lucky N i ne G roup ( i n c l ud i ng Dav i s ,  Baxter and Pansy Proper t i es) (6) 

Severa l sma l l  occurrences of chrom i te are s i tua ted i n  sees . Z5 and 36 , T .  30 S . ,  R .  7 W .  The land  i s  owned 
by Doug l as Coun ty and in 1 957 was repor ted l y  under m i nera l  l ease to D orothy A .  Kartes ,  G l enda l e . The occur­
rences were worked by the Lucky N i ne Chrome  Co . in 1 954 and 1 955 . 

The area i s  7� m i l es by the Cow Creek road sou thwest of R i dd l e .  The m i n e  road crosses the Sou thern Pac i ­
f i c Ra i l road a t  th i s poi n t  and l eads nor th up the h i l l s i de  t o  the work i ngs . T h e  area was v i s i ted i n  .km uary 1 957 
after opera t i ons  had ceased . 

The occurrences l i e i n  a zone of h i gh l y  sheared serpen t i ne  about i , OOO fee t east of the northeast- trend i ng 
con tac t  of serpen t i ne  w i th a phy l l i t i c me tavo l can i c  rock . D i kes  of d i or i t i c  compos i t i on i n trude the sheared ser­
pen ti ne . Fo l i a t i on in the serpen t i ne ranges from N .  1 5° to 35° E .  and has a s teep d i p  to the southeas t .  C hro­
m i te occurs as d i ssem i nated gra i n� and t h i n  s tr i ngers or l enses of mass ive  ore . 

Unnamed G roup: An unnamed group of cu ts i s  s i tuated on the m i n e  road abou t ha l f  a m i l e  from i ts j unc t i on 
w i th Cow Creek road , a t  1 ,  1 00 fee t  e l evat i on i n  the cen ter of W �  sec . 36 , T .  30 5 . ,  R .  7 W .  An excava ted 
area on the l eft  (west) s i de  of the road conta i n s  a bu l l dozer trench  1 40 by 1 4  fee t  in area and 1 0  fee t deep . 
Across the road i s  a north-trend i n g  bu l l dozer tren ch 1 ZO fee t l ong and 7 fee t  dee p . N o  chrom i  te cou l d  be seen 
in e i ther cu t , Some produc t i on i s  reported from the l arger one . 
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Dav i s  Cu t :  The Dav i s  c u t  i s  s i tua ted a t  t he  end of  o a-m i l e  spu r  rood to  t he  r i gh t  (east) i n  t hi:!  nor th edge  of 
sec . 36, a t  1 , 600 fee t  e l eva t i on . Work i ngs i nc l ude an excava t ion approx ima te l y  1 75 by 200 fee t i n  area and 
20 fee t deep and a caved tunne l  in the northern edge of the cu t . No  ore cou l d  be seen in p l a ce  but  worki ngs 
i nd i ca te a north-t rend i ng chrom i te zone d i pp ing  eas t o t  a l ow ang l e . The tunne l repor ted l y  dr i f ted on o 6-foot­
th i ck l ens of mass ive  chrom i te exposed in the face of the cu t . 

Baxter M ine :  Severa l c u ts known as  t he  Baxter m ine  l i e  nor th o f  t he  Dav i s  c u t  i n  t he  S�SE!  sec . 25 . A 
narrow zone of c hrom i te was seen a t  one of the bu l l dozer tren ches . Th i s  trench  l i es 1 50 yards north of the Dav i s  
c u t  at  1 , 700 fee t  e l evat i on . I t  trends N .  30° W .  and i s  1 50 fee t by 1 0  fee t i n  area a n d  a bout  1 5  fee t  dee p . 
N arrow seams of ch rom i te oc cur i n  a zone a bout  1 foot th i ck i n  a h i g h l y  sheared and a l tered green serpen t i n e . 
The c hrom i te s t r i kes N .  1 5° E .  and d i ps 55° SE . 

Pansy Prospec t :  The Pansy prospec t ,  owned by Ard i th Myer s ,  was not v i s i ted by the wr i ter . The repor ted 
loca t i on is up  the r i dge from the Baxter m i n e  near the l i ne  between sect i ons  24 and 25 . 

Produc t i on records for the Lucky N i ne group are i n comp l e te ,  but 40 to 50 tons of mass ive  ore and a bout  
400 tons of l ow-grade m i l l  ore are repor ted to have been produced from the Davis  cut  and the l arge unnamed 
cut in the W�  sec . 36 . The mass i ve  ore assays a bout  47 percent  Cr20 3 w i th a 2 . 8  chrome- i ron rat i o .  Par t  of  
the l ower-grade ore was  con cen tra ted a t  the Lucky N i ne m i l l  between Canyonvi l l e and R i dd l e  and the rema i n ­
d e r  a t  t h e  Meyers m i I I  near G a z ley . 

L i nda Ma r i e  C l a i m  (7) 

The L i nda Mar i e  occurrence is i n  the NW!SE!  sec . 34, T .  30 S . ,  R .  7 W . ,  a t  about 850 fee t e l eva t ion . 
I t  i s  about  1 50 fee t above or nor thwes t of the Sou thern Pac i fi c  Ra i l road , three quarters of a m i l e  up Cow Creek 
from the mouth of Doe Creek . The c l a i m  i s  owned by Harry L .  Sh i ppen , Canyonv i l l e .  

The coun try rock i s  a h i g h l y  sheared b l u i sh  and green i sh  serpen t i n i zed saxon i te .  Sma l l  l e nses of mass i ve 
chrom i te occur i n  a north to nor theas t- trend i ng zone and as f l oa t  on the s teep h i l l s i de . Work i ngs  cons i s t  of 
three bu l l dozer cu ts ,  three sma l l  hand-dug trenches ,  and a 65-foot tunne l . When v i s i ted i n  January 1 957, no 
chrom i te was seen i n  p l a ce i n  any  of the work i ngs . A stoped area a t  the face of the tunnel  exposes a h i g h l y  
sheared serpen t i ne  zone s tr i k i ng about N .  5 0 °  W .  a n d  d i ppi ng 35° N W . I t  appeared t h a t  some chrom i te had 
a l so been found in p l a ce 200 fee t  uph i l l  from the tunne l at a sha l l ow, hand-dug trench  1 5  fee t l ong and trend­
ing N .  65° W .  Abou t  1 00 pounds of mass ive  chrom i te was p i l ed bes ide  the trench . 

Prod u c t i on of a bou t  20 tons of 46-percen t chrom i te has been repor ted . The fol l owi ng samp le s  from the oc­
cu r rence were assayed by the depa r tmen t :  

Descr i p t i on 

Mass i ve  chrom i te wi th serpen t i ne  
Mass i v e  chrom i te 
Mass ive  chrom i te 
Mass ive chrom i te wi th serpen t i ne  
Mass ive  chrom i te 

Starveou t Prospec t  ( 1 3) 

4 1 . 43 
50 . 39 
52 . 27 
40 . 85 
43 . 42 

Percen t  
Fe  

1 1 . 89 
1 1 . 29 
1 1 . 52 
1 2 . 1 8  
1 1 . 85 

Percent  
S i0 2 

1 .  95 
5 . 20 

1 1 . 66 

Th i s  occurrence is on property l eased from Doug l a s  County i n  1 956 by J .  F .  Roy and A r th ur L .  Roy of Days 
Creek, O regon . I t  i s  in the SE!N E 1  sec . 32,  T. 32 5 . ,  R .  4 W . ,  on a r i dge be tween the forks of Starveout 
Creek a t  about 2 , 570 feet e l eva ti on . The occ urrence i s  reached from A za l ea via the Cow Creek road for I m i l e ,  
the S tarveou t Creek road for 3 �  m i l es t o  a j unc t ion , the road t o  the r i gh t  up Starveout Creek for 1 !  m i l es , and 
the rood up the r i g h t  fork of Starveou t Creek 0 . 2  m i l e  to a cabi n . A tra i l  beh i nd the cab i n  l eads uph i l l  a m i l e  
t o  the work i ngs . 

The work i ngs cons i s t  of the or i g i na l  d i scovery c u t ,  wh i c h  has been e n l arged to 30 by 1 0  feet i n  area and 1 5  
fee t  i n  depth ,  and a l a rger excava ted area about 1 00 fee t be l ow and to the northwest where some h i gh-grade f l oa t  
was found . The work i ngs a r e  near t he  sout heas tern con ta c t  o f  a narrow serpen t i ne  s tr i nger wh i ch  i s  a bout 1 00 
yards wide on the r i dge . The serpen t i ne  has i n t r uded sandstone ,  sha l e ,  and metavo l can i c  rocks of the G a l i ce  
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forma t i on . I n  th i s  s i l l - l i ke i n t rus i v e  body the serpen t i ne i s  h i g h l y  sheared . There  are severa l " b l eached " , a l ­
tered , l en t i c u l a r i n c l u s i ons o f  m e ta vo l ca n i c ( ? )  rock i n  the serpen t i n e . F i ngers  o f  the serpe n t i n e  a l s o pene trate 
shor t  d i s tances  i n to the o l d e r  rocks . 

D i ssem i na ted chrom i te and a few sm a l l l e nses  of mass i v e chrom i te are ex posed i n  the face of the u ppe r ( d i s ­
covery) c u t  i n  a n  i r reg u l a r  zon e a b o u t  3 fee t t h i c k . Th i s  zone h o s  o n  appare n t  s tr i ke  of N .  3 0 °  E . ,  and  a s teep 
d i p  southeas t .  No c h rom i te was found in  p l a ce in  the l ower excavated area . A p i c ked sam p l e  of the  h i gh -grade 
chrom i te s u bm i t ted to the depo r tm e n t  assayed 37 . 70 percen t C r 20 3 a n d  1 2 . 1 0  per cen t Fe,  a n d  a pa nned con c e n ­
tra te of t h e  d i ssem i na ted o r e  assayed 38 . 9 2 perc e n t  C r 20 3 , 1 4 . 30 per c e n t  Fe , and  1 0 . 62 per c e n t  S i 0 2 . N o  
prod uc t i on i s  known from t h e  occur rence . 

S tarveou t G r oup 

A group of c l a i m s  s i tuated in  the S torveout  Creek  d r a i nage was form er l y  owned by L . A .  C u r t i s  ( n ow de­
ceased) a n d  prese n t l y  ( 1 955) owned by Mrs . C u r t i s ,  A za l ea . The c l a i m s  are  l eased to T .  M .  Pe tr i e  and G e orge 
T .  Pa i n ton , G ra n t s  Pass . Two of the c l a i ms in th i s  group , G ray Boy ( 1 7) and B l a c k  Boy ( 1 8) ,  are d e s c r i bed be l ow . 

G ray Boy ( 1 7) 

The G ray Boy depos i t  i s  i n  the SW � N  E �  sec . 5 ,  T .  33 s .  I R .  4 w .  F r om A za l ea the c l a i m  can be reached 
by going eas t  u p  the  C ow Creek road for  a bo u t  1 m i l e ,  then fo l l ow i ng the S tarveout  C r e e k  r oad sou t h  for  5� 
m i l es ,  kee p i ng r i g h t  at  each  of three j u n c t i on s . B y  kee p i n g  l e f t  beyond the th i r d  j u n c t i on on the  m i n e  road i t  i s  
a bout  1 3/4 m i l es far ther  by j e e p  r oa d  to the  d epos i t .  

A t  the  end of the jeep  road , a t  3 , 550 e l ev a t i on ,  d i ssem i na ted c h r om i te has  been exposed b y  a n  open c u t  
a bout  1 20 by 6 0  fee t i n  a r e a  a n d  25  fee t  i n  depth  a t  t h e  fa ce . 

The best  exposure of ore i s  i n  the  l ower  par t of the  s o u t h  fa c e  of the c u t  where  i t  has a 26- foot ov e ra l l  w i d th 
i n c l ud i ng 1 9  fe e t  of d i ssem i n a ted chrom i te and  two barren serpen t i n e  bod i es 3 and  4 fee t  w i d e . A sma l l er area 
of d i ssem i n a ted c h r om i te i s  exposed in  the  u ppe r par t  of the  west  fa c e . M u c h  of the  fa ce i s  covered w i th ta l us 
so tha t the e x t e n t  and trend of the ore zone cou l d  not  be d e te r m i ned . Poor l y  deve l oped band i ng i n  the  l arger  
chrom i te area s tr i ke s  N .  20° E .  and d i ps 60°  W .  The con ta c ts of the  d i ssem i na ted ore  w i th barr e n  serpen t i n e  
a re sheared a n d  curved . I t  a ppears  from t h e  l i m i ted exposu re t h a t  t h e  d i ssem i na ted c h r om i te bod y m a y  b e  sheared 
i n to severo ! segme n ts .  No c hrom i te f l oa t  was found except  d i re c t l y  be l ow the cut  and down S tarveout  Cree k . 

Assays i n c l ude a 1 9-foo t  c h i p  sam p l e  taken i n  ore from the south  face of the c u t . The sam p l e of d i ss em i n a ted 
chrom i te w i th i n tergra n u l a r  serpen t i n e  taken by  the departme n t  a ssayed 20 . 2  percen t Cr 20 3 . H i gher  assays were 
re por ted l y  obta i n ed from the sma l l er exposure in the . w e s t  face . A grab sa m p l e  of bet ter  grade ore from the d u m p  
w a s  assayed by the d e pa r tmen t and showed 29 . 50 percen t Cr 20 3 a n d  1 0 . 64 pe r c e n t  F e . W h e n  pan n ed , a s p l i t  
from th i s  sam p l e  assayed 34 . 66 perc e n t  Cr 20 3 and  1 2 . 1 0  per c e n t  F e . These ana l yses  i nd i c a te a poss i b l y  refr a c ­
tor y g r a d e  of c h r om i te . 

A sma l l  hand-dug c u t  a pprox i m a te l y  1 00 yards n or th west  of the ma i n  G ray Boy c u t  a n d  200 fee t a bove the 
road exposes a sheared zone 2 fee t wide tha t con ta i ns d i ssem i na ted to fa i r l y  mass i v e  c h r om i te in  ser pen t i n i zed 
saxon i te .  T h e  zone s tr i kes  a bou t N .  20° E .  and d i ps 68° W .  A panned concen tra te of som e th i c k l y  d i ssem i n a ted  
chrom i te in  serpen t i n e  from t h e  sma l l  cu t  as sayed by the d e pa r tm e n t  showed 43 . 90 pe r ce n t  Cr 20 3 , 1 3 . 00 per ­
cen t Fe , 8 . 07 p er c e n t S i 0 2 , a n d  1 7 . 08 percen t MgO . 

Severa l pr i va te m i l l  tes ts  were reported l y  made on ore from the G ra y  Boy depos i t ,  bu t there has  been l i t t l e  
o r  n o  prod u c t i o n . 

B l a c k  Boy C hr om i te ( 1 8) 

The B l a c k  Boy m i n e  i s  i n  the SW l N W l  sec . 5, T .  33 S . ,  R .  4 W . ,  a t  a bo u t  4, 000 fee t e l ev a t i on on the 
s teep sou theast  f l a n k  of Ouar t zm i l l  Peak. I t  is reached v i a  a r i gh t- bran c h i n g  road from the G ra y  Boy m i ne road 
about 3/4 m i l e  from Starveout  Creek . The m i n e is ha l f  a m i l e  up the r i dg e . L .  A .  C ur t i s  repor ted the sh i pmen t 
of 1 9  fre i g h t  car l oads of ore from G l e nd a l e  d ur i ng Wor l d  War I .  Th i s  ore came from the B l a c k  Boy and ad j oi n i ng 
June Bug c l a i m . 

A l l en ( 1 94 1 ,  p .  50) descr i bed the d epos i t  as fol l ows :  

" The coun try rock i s  a dark  gree n i sh b l a c k  serpen t i n e ,  h i g h l y  sheared a n d  broke n ,  and shot throug h 
w i t h  v e i ns of magnes i te a n d  l i gh t- c o l ored pyroxen e . The la rges t  d i gg i ngs l i e  a t  the sou ther n  end of on 
i nd i s t i n c t  ore - bear i n g  zone perhaps 2, 000 fee t l on g ,  e x tend i n g  N .  20° E .  T h i s  zone is  covered by the 
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f i r s t  two c l a im s ,  B l ack  Boy and June Bug . A t  the southernmost end ,  twa l a rge open cu ts are found f i f ty 
fee t  apar t ,  on the cres t  of a steep r i dge , o f  about 4 , 000 fee t  e l eva t i on an the east  s l ope of Ouartzm i l l  
Peak . O n l y  a sma l l  amoun t  of ore appears i n  p l ace i n  these cu t s ,  wh i ch are about 1 00 fee t  l on g ,  20 
fee t w i de ,  and 30 fee t or more  deep i n  the back  ends . What  ore does appear l i es i n  i rreg u l ar much­
shea red pa tches . The h i gh l y  d i s tu rbed na tu re  of  the rock  i nd i ca tes tha t the ore deposi t mus t  be much 
adu l tera ted by rock ma ter i a l  �nd i r regu l a r  i n  ou t I i ne . 

" Sma l l er cu ts sh ow some ore cropp i ng for 200 fee t  to the nor th ;  and 2 ,  000 fee t  s t i l l  far ther  nor th  
severa l  d i tches  cu t t i ng  across the top of an east-wes t r i dge expose l ow-grade ( 1 0- 20 pe rcen t  chrom i c  
ox ide) d i ssem i na t i ons and f i ne  streaks o f  ore , a l so runn i n g  N .  1 0° E . "  

1 23 

The depos i t was worked i n term i t ten t l y  dur i ng w i n te r  months  by T .  M .  Pe tr i e  and G eorge T .  Pai n ton , G ran ts 
Pass , s tar t i ng January 1 954 . A bou t  20 tons were sh i pped dur i ng  1 955 and another  20 · tons i n  1 956 a ccord ing  to 
Pet r i e .  The sh i pment s  averaged about 45 percen t C r20 3 and 1 2  percen t Fe . Assays as h i g h  as 48 percent Cr203 
were obta i ned . 

The ore was m i ned from a 50- foo t tunne l  d r i ven south from the upper end of the upper open cu t  descr i bed by 
A l l e n . Max i m um reported th i ckness of the ch rom i te l enses taken from the d r i f t  a l ong the s heared serpen t i ne  zone 
is 6 fee t . Sma l l  l enses of ore a l so ex tended i n to the f l oor and back  of the tunne l . The zone s t r i kes about N .  20° 
E .  and d i ps s teep l y southeas t ,  and in some p l aces i s  near l y  ver t i ca l . Dr i l l i ng of the zone under l y i ng the l arge 
open cut wou l d  poss i b l y  i nd i ca te  add i t i ona l  ore . 

M i sce l l aneous Occurrences ( 1 1 5 ,  1 22 ,  1 34) 

Three chrom i te occurrences i n  the R i dd l e  D i s tr i c t  for wh i ch on l y  assay i nformat ion i s  ava i l ab l e  are l i sted 
in tab l e  1 0 .  

Table 1 0 .  

A s s a y  I n f o r m a t i o n  o n  M i s c e l l a n e o u s  C h r o m i t e O c c u r r e n c e s , R i d d l e  D i s t r i c t 
(Assays Made i n  Depar tmen t  Laboratory) 

Mop 
No .  Name Location Desc r iet ion 9"293 Fe S i 02 

1 1 5 Cedar Springs SE! sec . 25, T .  32 S . ,  R .  4 W .  Mass ive; f loat (? ) 48 . 23 % 

1 22 G reen Mounta in SWi, sec . 34, T.  32 S . ,  R.  4 W .  Massive w/serp . 35 . 04 1 1 . 60 %  1 0 . 80 %  
Chrom i te SW;j. sec . 34, T .  32 S . ,  R .  4 W .  34 . 00 1 3 . 60 1 1 . 60 

1 34 Victory P l ace r Sec : 33, T . 32 S . ,  R .  7 W : 38 . 72 23 . 98 

Four Po i n t Chrome C l a i m  ( 1 45) 
The Four Po i n t  c l a i m  was l oca ted by L .  H .  W iese , G lenda l e ,  N ovember 1 956,  in the SW ! sec . 1 ,  T .  33 S . ,  

R .  5 W .  The ch rom i te-bear i n g  zone ex tends onto p r iva te l and i n  the SE!  sec . 2 .  The d i scovery cu ts l i e  on the 
west s ide of a r i dge a t  approx ima te l y  3 , 075 fee t  e l eva t ion ,  about 1 75 fee t  east of the l i ne between sees . 1 and 
2 ,  and 1 , 000 feet n or th  of the l i ne between sees . 1 and 1 2 .  The area may be reached via the Ou i nes Creek­
Tennessee G u l c h  r ood for a bou t 4 m i l es from H i ghway 99 , then to the l eft  up  a s teep 3/4-m i l e  truck tra i l . 

I n  March 1 957,  deve l opmen t  cons i s ted of a few sma l l  cu ts expos i ng  narrow l enses of d i ssemi r:�ated and mas· 
sive ch romi te in a zone s t r i k i ng N .  40° E .  and d i pp i n g  45° SE . The chrom i te-bear i ng zone may be traced by 
means of spotty exposures and scat tered p i eces of f l oa t  for more than 200 yards a l.ong the s tr i ke . It l i e s  in and 
pa ra l l e l  to a bod y of serpen t i ne abou t 1 ,  500 fee t w ide . One chrom i te l en s ,  at the poi n t  of d i scovery ,  appeared 
to be about 4 fee t t h i c k . I t i n c l uded some s treaks of d i ssem i na ted chrom i te and serpen t i ne  w i th 'the mass i ve ore . 

The proper ty was l eased i n  A pr i l  1 957 by Car l  Stevens , G ran ts Pass . A rood was construc ted to the occ ur· 
renee wh i ch was then opened by bu l l dozer cuts . Sh i ppen  brothers , Canyonv i l i e ,  m i ned 10 tons of the marg i na l ­
grade ore wh i c h  was test concen tra ted a t  the Meyers M i  I I  near G az ley . Concen tra tes from the Four Poi n t  depos i t  
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are repor ted l y  l aw grade (about 4 3  per cen t Cr20 3 w i th fa i r l y  h i g h  i ron conten t) . The 1 0  tons were concen tra ted 
to 4� ton s . 

The fol l owi ng ana l yses of sam p l es from the Four Poi n t  c l a i m  were made by the d epor tme n t : 

Percen t Percen t Percen t  
Descr i pt i on and  Loca t i on Cr 20 3 Fe � 

D i ssem i na ted ore from SEt  sec . 2 37 . 1 0 1 1 . 53 9 . 60 
Mass i ve  ore from d i scovery  cu t  45 . 1 0 1 2 . 58 
Mass i ve  w i th serpe n t i n e  from ma i n  cu t  44 . 80 1 1 . 92 5 . 70 

T I L L E-R - D R EW D I STR I C T  

N o  i m por tan t  chrom i te produc t i on has come from t h i s  d i s t r i c t . O n l y  three occurren ces a r e  descr i bed . The 
R a i n y  Day ( 1 0) i s  in  o sma l l  i s o l a ted body of serpe n t i n e  near Days  Creek . The other  two depos i ts are in  o body 
of serpen t i n e  q m i l es w ide  and 7 m i l e s  l ong exposed a l ong  the road be tween T i l l e r  and Drew . Th i s  nor theas t­
s tr i k i ng bod y of serpe n t i ne i n trudes m e tamorph i c  rocks of the T r i ass i c App l egate group and is over l a i n  by Ter t i ary  
vo l can i c  rock s  o f  the Wes te rn  Cascades o sho r t  d i s tance; eas t  o f  the Rae l ynne prospe c t  ( 1 1 ) .  Bose mops for the 
d i s t r i c t  ore the Days Creek and T i l l er 1 5- m i n u te quadrang l es .  

Ra i ny  Day  M i ne  (Days Creek) ( 1 0) 

T he m i ne is in the S �  sec . 1 5  about 700 fee t north of the quar te r  corner between sees . 1 5  and 22 ,  T .  30 S . ,  
R .  4 W .  The m a i n  work i ngs  ore i n  the power l i ne r i gh t -of-way a t  about 1 ,  300 fee t  e l eva t i on . Two c l a ims on 
0 & C l a nd were h e l d  by l oca t i on by G l enn  G .  S h i ppen , Can yonv i l l e .  

A l l en ( 1 94 1 ,  p .  5 1 ) repor ted br i e f l y  on the Days Creek M i ne . The fol l ow i n g  i s  quoted from a l a ter report 
by H .  D .  Wo l fe ( unpub l i shed depar tmen t  m i ne- f i l e  repor t ,  December 2 1 ,  1 95 1 ) :  

" The  presen t owner  d i s covered c h rom i te o n  the property and f i l ed h i s  c l a im s  ear l y  i n  1 95 1 . Less 
than 10 tons has been m i ned a t  presen t  and no sh i pmen ts have been made . 

" The prospec t is l oca ted i n  o sma l l  serpe n t i ne body wh i ch trends genera l l y  NW-SE . D i l l er ( 1 924) 
shows the rock surround i ng the serpe n t i ne as greens tone . A br i e f reconna i ssance  of the northern marg i n  
o f  t he  serpen t i ne body showed good exposures o f  a s l a ty s ha l e ,  probab l y  Dothan . B l oc ks o f  mass ive 
me tavo l can i c  rocks ( 'g reens tone ' ) are abundan t throug hout the serpen t i ne . These common l y  range from 
sma l l  b l ocks a few fee t i n  d i ame ter to l a rge mosses severa l tens-of- fee t across . They are more or l ess 
serpen t i n i zed a l ong  the marg i n s  and proba b l y  represen t  bod i es enve l oped dur i ng the or i g i na l  per idot i te 
i n t rus ion . 

" Two sma l l  pods of chrom i te were observed i n  o cu t  50 ' nor th of the power l i ne . One we l l -exposed 
pod 4' by l i ' by 8' showed o d i p  of 50° to the southeas t .  A second pod , pa r t i a l l y  exposed o few fee t  
west o f  t h e  f i r s t ,  appears to be offse t  s l i g h t l y . Both pods ore i n  i n tense l y  sheared serpen t i ne . 

" The owner  repor ts tha t o few sma l l pods  were token out at o few p l a ces a short d i s tance down the 
hi I I  from the pod s now exposed . 

"A represen ta t i ve  som pl 'e ( LG -6 4 1 ) was token of ore on the dump and subm i tted by the owner to 
The depar tmen t  for assay . Resu l ts showed 36 . 97 percen t  chrom i c  ox i de ,  1 1 . 27 percent i ron , and 
1 6 . 70 percent  s i  I i ca . "  

N o  record of  produc t i on was obta i ned ,  bu t  the tota l was proba b l y  about 20 tons . 
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I n  1 954 the Roe l ynne  c l a i m  was owned by John E .  Terry and G .  W .  F i tzpa tr i c k ,  Jr . I t  i s  i n  the S EtSW:k 
sec . 34 ,  T . 30 S . ,  R .  2 W . A narrow zone of l ow-grade chrom i te crops out on the wes t-fac i n g  h i l l s i de  o t 1 , 6aa 
fee t  e l eva t i on a bout  SaO fee t nor th of the l i n e  between sees . 34 and 3 . 

The depos i t l i es  a bou t 1 , aaa fee t southeast of the northeast- trend i ng con tac t  of serpen t i n e  w i t h  amph i bo l e  
gne i ss a n d  sch i s t  be l on g i ng t o  t h e  App l ega te G roup . One  m i l e  sou th  o f  T i l l e r ,  o n  t h e  T i l l er-Tra i l  h i ghwa y ,  
fo l i a t i on i n  t h e  gne i ss near i ts con tac t  w i th  the serpen t i ne  s tr i kes N .  45° E .  a n d  d i ps sao SE . T h e  trend o f  the 
serpen t i n e  i n trus ive and i ts chrom i te sch l i e ren i nd i cates a s i l l - l i ke re l a t i onsh i p  w i th the me tamorph i cs .  

W hen  v i s i ted i n  A pr i l 1 954, f i_ve sma l l  cu ts exposed the zone of l ow-grade sch l i eren-banded chrom i te d i s­
sem i n a ted i n  serpen t i n i zed o l i v i ne- r i c h soxon i te .  The zone s t r ikes  from N .  1 5° to 2ao E .  and d i ps sao S E . The  
l argest  cu t  i s  S fee t  deep  at t he  face and 9 fee t  l ong . I t  exposes a tape r i n g  chrom i te zone as much  as 4 fee t  
th i ck wh i ch may be  traced by i n term i t te n t  exposures for a d i s tance  o f  about 9a fee t . Where t he  chrom i te crops 
out  in the protrud i n g  serpen t i ne  forma t i on 20 fee t  sou th of the l argest cut i t  ranges from 1 S  i n ches to s l i gh t l y  
m ore t h a n  2 fee t  t h i ck . The ore i s  most l y  a d i ssem i na ted var i e t y  w i th some streaks o f  fa i r l y  mass i ve chrom i te .  

A samp l e  of  the more mass i ve  chrom i te a s sayed by the deportme n t  showed 37 . 76 percent  Cr20 3 and 1 4 . 1 1  
percen t Fe . Accord i n g  to the owners , m i l l  tests of the l ow-grade ore i nd i ca ted a marg i na l  percentage of chrom i c 
ox ide  and h i g h - i ron va l ues i n  the con cen trates . There has been n o  produc t i on from the oc currence . 

Shor t Chrome (Corda Ann )  ( 1 2) 

I n forma t i on obta i ned from Lou i s  Thomason and V i c  Shor t ,  D rew , O regon , i s  recorded i n  on unpub l i shed 
deportme n t  m i ne f i l e  report by R .  C .  Treosher ,  1 943 , a s  fo l l ows: 

. . . .  " D ur i ng Wor l d  War I ,  some chrome was m i ned ou t ,  but befor e  the  chrome was de l i vered , 
the war ended , and the con tra c t  was term i na ted . Repor ts i nd i c a te tha t  the chrome came from a ho l e  
about s i x  fee t i n  d i ame ter , and a few fee t  deep . A few tons o f  ore ore p i l ed o n  the dump . There i s  
a Fa i r -wea ther rood t o  the deposi t . "  

Loca t ion  for the Short  Chrome c l a i m  i s  g i ven as the SE�  sec . 2 1 ,  T .  3 1  S . ,  R . 2 W . ,  on the r i dge  be tween 
D rew and Ca l l a han creeks . More recen t i n forma t i on accompany i ng  a sam p l e  subm i tted to the depor tme n t  for 
assay on May 1 9 ,  1 953 ,  by G .  W .  F i tzpa tr i c k ,  Canyonv i l l e ,  i nd i ca ted tha t the Corda Ann  c l a i m ,  then  owned 
by Les Sh i ppen and G .  W .  F i tzpa t r i ck ,  i s  in the SW! of the some sect i on . The sam p l e  of moss )ve  chrom i te as­
sayed 49 percen t  Cr 20 3 and 1 4 . 1 2  percen t Fe . Th i s  reported occurrence has not been checked by the depart­
men t . I t  i s  bel i eved ,  however , tha t  both reports  refer to the some occurrence  s i n ce the r idge be tween Drew and 
Ca l l ahan Creeks posses through the SW! sec . 2 1 . Produc t i on i nforma t i on is l o ck i ng . 

UMPQUA D I STR I C T  

Chrom i t e occurren ces · i n  t h e  Umpqua D i s t r i c t  a r e  few a n d  r e l a t i ve l y  u n importan t .  They ore i n  t h e  northern­
most  ex ten s ion of u l trama fi c rocks in southwes tern Oregon . These rocks ore port of on  i n term i t ten t l y  outcrop­
p i n g ,  northeast- t rend i ng zon e of serpen t i ne w h i ch term i na tes a shor t d i s tance nor th of Pee l . At t h i s  poi n t  the 
serpen t i ne is over l a i n  by the Ter t i a ry Um pqua forma t i on and vo l can i c  rocks of the Western Cascades . Bose mops 
for th i s  por t i on of the d i s t r i c t  ore the G l i de and D i xonvi l l e  quadrang l es . The occurrences in the Pee l  area were 
v i s ted br i e f l y  in September 1 952  and l a ter in March 1 954 . The Frozen Creek occurrence was v i s i ted in O c tober 
1 956 . 

Pee l Chrom i te ( l ) 
Three chrom i te occurrences des igna ted A ,  B ,  and C ore s i tua ted i n  the serpen t i n e  area 1 !  m i l e s  north of  

Pee l i n  sees . 27  and 34, T .  26 S . ,  R .  3 W .  The area i s  abou t 4� m i l es up  L i t t l e  R i ver  R ood from G l ide  j u nc t i on . 
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O c currence A i s  o n  0 & C l and; occurrences B and C I i e  o n  pr ivate prope r ty and were prospected b y  A l ber t  
Steuer of  Roseburg . 

The coun try rock is a serpen t i n i zed soxon i te ,  i n  p l aces h i g h l y  sheared and a l tered . I t  i n trudes me tamor­
phosed sed imen tary and vo lcan i c  rocks . These ol der rocks a l so occur  as sma l l ,  hard , a l tered i nc l us i ons surrounded 
and borne up by the serpen t i ne . later dac i te or rhyo l i te por phyry d i kes i n trude the serpen t i n e . 

O ccurrence 1 -A :  The  nor thernmost occurrence ,  known as the B-Mine  c l a i m , was l oca ted A ugus t  1 952 i n  the 
N �SE� sec . 27 ,  T .  26 S . ,  R .  3 W . ,  a t  about 1 ,  BOO fee t e l eva t i on on the southeast  s i de  of A ce W i  I I  i oms  Moun­
to i n ,  by 0 .  W .  Stuempge s ,  Myr t l e  Creek . Four sha l l ow prospe c t  cu t s  s i tuated near  the r i dge top por t l y  exposed 
narrow s t r i ngers of chrom i te d i ssem i na ted in serpen t i n i zed soxon i te and a few fa i r l y  mass i ve chrom i te l enses as 
much as 8 i nches t h i ck . Apparen t s t r i ke  of the ore zone is N .  1 0° W . ;  however , exposures were not  suff i c i e n t l y  
l a rge t o  de term i ne t h e  true trend o r  ex ten t o f  t h e  occur rence . Two sam p l es o f  t h e  more mass i ve chrom i te token 
from the cut s  were assayed by the depar tment  and showed 30 . 10 percen t  Cr 20 3 wi th  1 7 . 5 1  percen t F e ,  and 30 . 60 
percen t  Cr 20 3 wi th 1 8 . 62 percen t  Fe respec t i ve l y .  

Occurrence 1 - B :  Severa l b u l l dozer excavat i ons l i e  on t h e  s tee p h i l l s i de about 1 , 400 fee t S .  30° W .  From 
the nor thern occurrence ,  in the SW ! SE!  sec . 27, T .  26 S . , R .  3 W . ,  at 1 ,  200 fee t e l eva t i on . One of the cu ts ,  
a bu l l dozer t rench 20 fee t deep and 70 fee t  l ong , crosses a sheared bod y  o f  serpen t i n e  5 0  fee t w i d e  i n  me tavo l ­
can i c  rock . T h e  narrow serpen t i n e  body i s  near l y  ver t i ca l  and str i kes N .  20° E .  O ther sma l l c u ts nearby o n  the 
h i l l s i de  expose on l y  man t l e .  A few hund red pounds of mass ive  chrom i te resemb l i n g f l oa t  was p i l ed west of the 
t rench but no ore cou l d  be seen in p l ace in any of the c u ts . A samp l e  From the ore p i l e  subm i tted to the depor t­
men t assayed 44 . 80 percent  Cr20 3 wi th 1 3 . 30 pe rcen t  Fe . The sam p l e  showed s i gns of i n tense shea r i n g  and a l ­
tera t i on and con ta i ned m i nor se rpen t i ne ,  ta l c , .  uvorov i te ,  a n d  chrome ch l or i te . 

Occ urrence 1 -C :  A th i rd oc c urrence l i es about 1 , 500 fee t  5 .  35° E .  From t he  bu l l dozer cu ts on  a steep south 
h i l l s i de  a t 1 , 200 fee t  e l eva t i on i n  the N �N O sec . 34 ,  T .  26 S . ,  R .  3 W .  

A s ha l l ow ,  por t l y  caved d i s covery cu t  4 by 1 5  feet i n  area exposes a sheared b l u i sh-g ray serpen t i ne s t r i k i n g  
N .  25° E .  a nd  d i pp i ng 75° E .  to ver t i ca l . A north- trend i ng dac i te porphyry d i ke  c rops ou t  30 fee t east o f  t h e  
cu t . N o  ore was seen i n  t h e  c u t ,  bu t  about 2 tons o f  mass i v e  chrom i te were p i l ed on a sma l l  bench  1 00 feet to 
the west . The chrom i te proba b l y  occu rred as l e nses l y i ng in the nor theas t- trend i ng shear zon e . The ore is s i m i ­
l o r  i n  appearance and grade t o  t h a t  from occur rence 1 - B . Bou l ders  o f  chrom i te as  much  a s  22  i n ches i n  d i ame ter 
found in the ore p i l e  i nd i cate the approx i ma te t h i c kness of the l ens from wh i c h  they came . No produc t i on is 
known from the area . 

Frozen Creek Chrome Mi ne ( 2) 

The Frozen Creek chrome m i ne cons i s ts of two c l a i m s ,  the Chrome R i dge and the Chrome Bone ,  l oca ted l a te 
in 1 953 by H .  L .  Sh i ppe n ,  Canyonv i l l e .  The m i n e  is in the SE k SE t sec . 1 9 ,  T .  28 S . , R .  4 W . ,  a t  1 , 600 fee t  
e l eva t ion , on the eas t s i de  of a sma l l  tr i b u tary of F rozen Creek . I t  i s  abou t  10  m i l es nor theast  of Myr t l e  Creek 
via the N or th Myr t l e  road , Frozen Creek road , and power l i ne a c cess rood . 

The m i ne was abandoned when v i s i ted i n  Oc tober 1 956 . Work i ngs  cons i s t  of a ma i n  l ower c u t  that  has a 
curved face abou t 30 fee t h i g h  and hor i zon ta l  d i mens i ons of abou t 45 by 60 fee t . W i th i n  t h i s  c u t  a shor t branch­
i ng tunne l  has been d r i ven  to exp l ore the area ma i n l y  to the nor theas t .  Th�  coun try rock i s  a h i gh l y  sheared , 
l i g h t-g ray i sh-green serpen t i ne wh i ch was or i g i na l l y soxon i te .  

I n  the l e ft  s i de  of the  tunne l near the por ta l , ch rom i te occurs  i n  a narrow brecc i a ted zone i n  wh i ch a prom­
i nen t  s l i p  p l ane s t r i kes N .  70° W .  and d i ps 1 8<> SW . Sma l l  ho l es hod exp l ored t h i s  shear zone where i t  ex tends 
i n to the open cut south of the por ta l . The some fau l t  p l ane is exposed in the back of a l e ft-hand d r i ft .  A pparen t­
l y  no ore was found far ther back i n  the tunne l . The chrom i te occur s  mos t l y  as a d i ssem i na ted var i e ty w i th  some 
fa i r l y  mass i ve  l enses or s treaks; tha t in the shear zone shows gran u l a t i on and m i x i ng w i th  serpen t i ne . A m i nor 
amoun t of d i ssem i na ted ch rom i te was seen in the fa ce of a second cut above the tunne l . The ma i n  body  of d i s­
sem i na ted chrom i te hod been fau l ted i n to sma l l segments and as a resu l t  no def i n i te trend of on ore zone cou l d  
b e  determ i n ed .  

P i eces of fa i r l y  mass i ve ore from the Chrome Bone c l a i m  subm i t ted to the depar tment  b y  Mr . Sh i ppen assayed 
40 . 1 0 percen t Cr20 3 and 1 0 . 86 pe rcent  Fe . A sam p l e  subm i tted from the Chrom e R i dge c l a i m  assayed 45 . 30 per­
cent Cr20 3 , 1 4 . 95 percen t  Fe , and 5 . 90 percen t  S i0 2 . From the 238 tons of l ow-grade ore m i ned , nea r l y  70 
tons of concentrates assa y i ng from 42 to 49 percen t ch rom i c  ox ide and hav i ng a c hrome - i ron rat i o of abou t 2 . 5  
were reported l y  prod uced du r i ng  1 954 and ear l y  1 955 . 
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J a c k s o n  C o u n t y  

Chrom i te depos i t s  i n  Jackson County are r e l a t i ve l y few arid ore spread over a fa i r l y  w i de  area . A group of 
occurrences i n  the  Red  Mou n ta i n  area south of Ash l and  hove a l ready been  descr i bed i n  Pa r t  I I  of th i s  bu l l e t i n . 
Depos i ts i n  the G o l d  Hi l l  D i s tr i c t  ore descr i bed be l ow . M i s ce l l aneous occurrences for wh i c h  on l y  assay i n for­
mat ion i s  ovai I ab l e  are I is ted in tab l e 1 1 . 

G O L D  H I LL D I S TR I CT  

Sca t tered chrom i te occ urr ences  i n  the Go ld  H i l l  D i s tr i c t  ore found i n  re l a t i ve l y sma l l bod ie s  o f  serpen t i ne . 
They occur  appare n t l y wi thout pat tern and ore mos t l y  sma l l  w i th l i t t l e  or no produc t i on . O c c urrences w i th 
l im i ted i n forma t i on are presen ted on Tab l e  1 1  a l ong w i th the rema i n i ng ones i n  Ja ckson Coun ty . Topograph i c  
mop coverage i n c l udes the W imer a n d  G o l d  H i l l  quad rang l es .  

Crouch  Prospec t  ( 1 4) 

Th i s  ch rom i te occur rence i s  i n  the SW ! sec . 1 6 ,  T .  33 S . , R .  4 W . ,  a t  3 , 930 fee t  e l eva t i on on the r i dge 
sou th of L i tt l e  Bou l de r  Cree k ,  a tr i bu tary of G rave Creek . The occurrence i s  reached v i a  the upper G rave Creek 
road for 1 3 �  m i l es from Sunny Va l l ey and to the l e ft (west) on about 2 m i l es of jeep tra i l .  When v i s i ted in Oc­
tober 1 953 ,  the prope r ty was  l eased f rom the  Do l l a r  Lumber Co . by E .  0 .  Crou c h ,  Rogue R i ver . 

The depos i t  appears to be n ear  the cen ter of a narrow bod y of h i gh l y  a l tered and sheared serpen t i n e  bounded 
by metavo l can i c  rocks . Severa l l arge bou lders of the res i s ta n t  me tavo l can i c  rock ,  probab l y i n c l us i ons in the 
serpe n t i n e ,  are found on the r i dge in the v i c i n i ty of the deposi t .  

D eve l opmen t cons i s ts of a caved shaft  a t  the southwest end of a trench  wh i c h  i s  8 fee t deep and  20 fee t  l ong  
trend i ng  N .  40° E .  The shaf t  was reported l y  d ug du r i ng  Wor l d  War  I .  A s t r i nger o f  mass i ve  chrom i te ,  as much  
a s  4 fee t  t h i ck ,  tre nds para l l e l  t o  t he  trench  and d i ps near l y  ver t i ca l l y .  The  chrom i te i s  fi ne gra i ned and sheared . 
I t  con ta i ns a m i nor amount  of uvarov i te on the shears a nd i n  p l aces i s  m i xed wi th serpen t i ne . The ore a ssa ys 
about 45 percen t Cr20 3 w i th a 2 . 8  chrome- i ron ra t i o .  Crouch reported l y  sh i pped 28� tons of ore (4 . 3  percent  
Cr20 3 and 1 0 . 5  per cen t  Fe) i n  1 954 . Port  of  the ore ,  however ,  i s  be l i eved to hove come from other occ urrences 
in the area . 

O n i on Spr i ngs Chrom i te ( 1 5) 

The O n i on Spr i ngs group i n c l udes On i on Spr i ngs N o .  1 ,  G l ory  Ho l e ,  and D ragon Ta i l  c l a i m s . The occur­
rences are in the N �  sec . 1 7 , T .  33 S . ,  R .  4 W . ,  and when v i s i ted in A ugus t  1 958 were own ed by the O n i on 
Spr i ngs M i n i ng Corp . O ffi cers i n  the corpor a t i on i n c l uded Hu r l y W i l son and R yce  W i l son , A za l e a ,  Oregon . 
The c l a im s  are  abou t  1 5  m i l es by road eas t of U . S .  H i ghway 99 . They may be reached from Sunny Va l l ey  v i a  
the G rove Creek road for 3 m i l e s ,  t h e  K i ng  Moun tai n t ruck tra i l  for 9 . 8  m i l e s  t o  t h e  j u n c t i on ha l f  a m i l e  nor t h  
o f  K i ng Mou n ta i n  l ookou t ,  and  1 .  7 m i l es on  the road con t i n u i ng nor theast  on  the r i dge  to  t he  L i t t l e  Arc t i c go ld  
m i ne road . F rom th i s  poi n t  i t  i s  abou t ha l f  a m i l e .sou th to the c l a ims . The area may a l so be reached from the  
eas t  v i a  the upper G rove Creek  rood and from the nor th by  way  of  the Starveout Creek road . · 

O n i on Spr i ngs N o . 1 :  The O n i on Spr i ngs N o . 1 c l a i m  i s  i n  the NW! sec . 1 7, T .  33 S . ,  R . 4 W . ,  o t o bout 
4 , 670 fee t  e l eva ti on . I t  i s  a quarter of a m i l e  sou th of the L i t t l e  Arc t i c gol d  m i n e . 

Work i ngs i n c l ude on open c u t  about  30 fee t  deep , 50 fee t w i de ,  and 1 00 fee t  l ong;  a 50- foot tunne l  head­
i ng S .  75° W .  from the cu t ;  and on old hand-dug trench  a bou t 40 fee t  l ong  l y i ng at the edge of the cut a bout  
40 fee t a bove the  tunne l . The work i ngs l i e in  a narrow i rreg u l a r  body of con tor ted serpen t ine tha t  i n trudes a 
hard metavo l can i c rock . N arrow fi n gers of serpe n ti ne pen e tra te the metovol can i cs a nd n umerous sma l l i n c l us i on s  
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of the me tovo l  con i c  rock ore su rrounded by serpen t i ne . A I I  of the c hrom i te oc curren ces i n  th i s  or eo ore i n  re 1-
o t i ve l y sma l l bod i es of se r pen t i n e . 

Lenses of mass ive chrom i te tmd m i nor amou n ts of d i ssem i-na ted g ro i ns l i e i n  o cu rv i ng zone of sheared ser­
pen t i n e . The ch rom i te appears to occur  predom inan t l y a l ong and under  the me tavo l c a n i c  rocks . A l e n s  of 
chrom i te about  3 i nches  th i ck and 4 fee t  l ong under l y i ng o sma l l  i nc l us i on of " b l ea ched " me tavo l ca n i c rock c rops 
out in the north bon k  of the cut about 40 fee t nor th of the tunne l . I t  s tr i kes nor th and d i ps 45° W .  An  8- i nch  
l ens  of d i ssem i n a ted c h rom i te i n  a l tered dun i te crops out i n  t he  eas t  ( l ower) end of the  trench  d i rec t l y  above the 
tunne l . I t  s t r i kes about N .  75° W .  and d i ps 85° S . I t  has been s ta ted tha t the bes t ore occu rred in the tunne l  
a l ong  a cu rv i ng zone t rend i n g  N .  70° E .  to north and  connec t i ng w i th t he  sma l l l en s  north of por ta l . Lenses as 
much  as 4 fee t th i c k  l y i ng near l y  ver t i ca l  ore sa id  to hove been m i n ed from the tunne l . 

. 

Du r i n g  1 9 1 8  o sma l l  amoun t of ch rom i te was r epor ted l y  m i ned by Sherman Sm i th ,  G ra n ts Pass . The c l a i m  
w a s  worked i n  1 942 b y  H ur l y  W i l son a n d  about  8 5  ton s o f  chrom i te w a s  produced . I t  w a s  re l oca ted i n  1 950 b y  
H u r l y  a n d  R yce  W i l son . Produc t i on i n  1 95 1  w a s  2 9  l ong  tons assay i ng 43 . 1  percent  Cr20 3 and 1 2 . 8  percen t Fe . 
I n  1 952 ,  23 l ong  tons were s h i pped wh i c h  averaged 43 . 8  pe rcen t Cr20 3 and 1 1 . 99 percen t  Fe . Tota l  produc t i on 
from the m i ne to 1 957 is bel i eved to be between 1 40 and 1 60 tons . 

"G l ory Ho l e "  O ccur rence :  The occur rence is a bou t  a quar ter of a m i l e  southeast  of the O n i on Spr i ngs  N o .  
1 ,  i n  the N Ek sec . 1 7 , T .  33 S . ,  R .  4 W . ,  a t  about 4 , 320 fee t  e l eva t i on . A 2-m i l e  j eep r ood l eads up  to the 
work i ngs from G rove Creek rood at  a poi n t  abou t  15 m i l es f rom Sunny Vo l l ey . I t  i s  a l so connec ted wi th the 
O n i on Spr i ngs N o .  1 by a jeep road . 

The work i ngs cons i s t  of a crescent-shaped cu t  about 1 2  fee t deep a nd 25 fee t ' i n  d i ame ter wh i ch  por t l y  sur­
rounds a 1 5- foot bou l der  of hard , gray d i or i te or recrys ta l l i zed me tavo l can i c  rock . N or theast  of the cut  a 95-
foot t unne l  t rend i ng S .  48° W .  was d r i ven under the c u t . No chrom i te was encountered in the tunne l . 

A l ens  of chrom i te about  2 �  fee t  th i c k  i s  exposed i n  t h e  north edge of t h e  c u t ,  l y i ng  i n  h i g h l y  sheared , 
dark b l u i sh-green serpen t i ne . Lenses of chrom i te we i gh i ng as much  as 1 2  tons were repor ted ! y m i ned from the 
c u t . The l en ses l i e  in a zone wh i ch s t r i kes nor thwest and d i ps from 30° to 35° SW . The ore i s  s i m i l ar in appear­
once  and grade to ore from the O n i on Spr i ngs  N o .  1 .  The W i l sons worked the proper ty  in 1 952  and 1 953 and 
prod uced about 1 2  ton s . E l i  A .  Thrush , Camas Va l l ey , l eased a nd opera ted the prope r ty  in 1 957  and a l so pro­
duced about 1 2  tons . 

D ragon Ta i  I Prospec t :  The prospe c t  i s  on the I i n e  between sees . 8 and 1 7 , T .  33 s·. , R .  4 W . ,  a t  about 
4, 650 fee t  e l eva t i on . I t  i s  a shor t d i s tance be l ow the road to O n i on Spr i ngs  N o .  1 m i ne . Because of cons id­
erab l e  f l oa t ,  overburden , a nd brush , the rock forma t i ons ore i nd i s t i n c t .  

W ork i ngs  i n c l ude an  ;) l d  d i s covery t rench trend i ng  N .  70° W .  wh i ch i s  c u t  a t  t h e  upper end b y  a north­
trend i ng bu l l dozer t rench  abou t 40 fee t l ong and 6 fee t  deep . No ch rom i te was seen in p l ace but a sma l l  amount 
of mass ive  chrom i te ,  poss i b l y f l oa t ,  was found on the dump . A few sm a l l p i eces of mass i ve  chrom i te f loat (ap­
paren t l y  h i gh g rade) occu r  down the s l ope from the prospec t  and ac ross the g u l l y  to the eas t . N o  produc t i on i s  
known from t h i s  prospec t . 

R a i nbow Ch rome ( 1 6) 

The R a i nbow Chrome c l a i m ,  owned by Dorothy A .  Ka r tes , G l enda l e ,  i s  a t  the j u n c t i on of the K i ng Moun­
ta i n  road three quar ters of o m i l e  nor t h  of the l ookou t ,  in the NW k SW }  sec . 1 8 , T .  33 5 . ,  R .  4 W . ,  near t he  
common cor ner s  o f  Joseph i n e ,  D oug l a s ,  a nd Jackson Coun t i es . Do te of t he  l oca t ion not i ce was A ug us t  1 95 1 .  

When v i s i ted i n  September 1 952 ,  deve l opment work cons i s ted of a d i scovery p i t and two sha l l ow bu l l dozer 
cu ts . About 2 tons of marg i n a l - grade chrom i te were p i l ed a l ongs ide the por t l y  c l eaned-out d i scovery p i t .  The 
work i ngs ore s i tua ted a l ong  the con ta c t  of a sma l l  serpen t i ne  body wi th a quar tz-ve i ned a l tered graywacke(? ) . 
Trend of the con tac t  i s  about N .  60° E .  The chrom i te was not suffi c i en t l y  exposed to make i t  poss i b l e  to deter­
m i ne i ts s i ze ,  shape , or trend . Typ i ca l occ ur rences of chrom i te in the area cons i s t  of narrow l enses and s t r i ngers 
a l i gned nea r l y  para l l e l  to contacts of the serpen t i ne bod i es w i th the o l der i n truded rocks . 

Dorothy Ka r tes 'repor ted sh i pp i ng  about 1 0  tons of mass i ve ore from t h i s  depos i t .  A samp l e  of the mass ive 
chrom i te submi t ted to the depo r tmen t  assayed 42 . 84 percent  C r20 3 and  1 2 . 49 percen t  Fe . 

P l easant N o , 1 and N o . 2 ( 1 1 8) 

These two occurrences were not v i s i ted but ore reported to be i n  sec . 33, T .  33 S . ,  R .  4 W .  I n  1 953 the 
c l a i m s  were owned by E .  0 .  Crouch ,  Rogue R i ver . 

D i l l e r  a nd Kay  ( 1 924) map a sma l l e l l i pt i ca l  body of serpen t i ne  on the r i dge top near the center of sec . 33 . 
I t  i s  near l y  2 , 000 fee t l ong , about ha l f  as w ide , and trends para l l e l  to the r i dge , approx imate l y  N .  20° E . 



Table  1 1 .  

A s s a y  I n f o r m a t i o n o n  M i s c e l l a n e o u s  C h r o m i t e O c c u r r e n c e s  i n  J a c k s o n  C o u n t y , O r e g o n  

Map . 
Name No . 

23 Love Prospect 

29 

1 09 

1 1 0 

1 1 7 

1 1 7 

1 2 1  
1 2 1  

1 23 

1 24 

1 25 

1 26 

1 35 

1 36 

1 37 

1 50 

Wel l s  Prospect 

B l ack Boy 

Cutter Cla im 

Cedar Chrome 
(same as? ) 

Ramsey Chrome 

No Name 
No Name 

Morris Property 

Brown Beauty 

B l ue H i l l  G roup 

B l ack Boy No . 2 
(same as Chrome 

King?)  

Thrush Prospect 

O ccurrence ? 

F l oat occurrence 

Lyons G u l ch 

Submitted by: or 
Owner and Address: 

C l aude Love , Ash l and 

Bob We l l s,  Appl egate 

D .  H .  & E .  G.Ca l kins 
Otis 

Geo . L.  I ce,  Medford 

Sherman Egger, 
G rants Pass 
E .  0 .  Crouch 

A . M  . M i l ler, Ash l and 
G .W . G i e im ,  Tarent 

E .  W . & LaRue Morris 
Centra l Point 

F .  ! .Bristo l ,  Rogue River 

C. F .  Ang l e ,  
Sams Val ley 

C. Z. Ba l l  and 
J .  W .  Kruse 
Gold H i l l  

E l i  A .  Thrush 
Camas Val ley 

W .F . Ford, Rogue R i ver 

H .  R. Skevington 
Rogue River 

G l enn De Janvier 
Go l d  H i l l  

Department 1l 
Sampl e No . 

P-20 1 58 

P - 1 6794 

BG -587 
CG -457 

AG - 1 288 

P- 1 1 224 

P - 1 1 399 

P-20923 
P-2 1 084 

P- 1 2203 
P- 1 0!204 

CG--40 1  

CG - 223 
CG -224 

P- 1 5787 
P- 16372 
P- 1 6373 

P-2 1 74 1  
P-21 742 

f-20230 

Location 

Sec . 33 , T. 40 S . ,  R .  I W .  

NEl sec . 33, T .  40 S . ,  R .  4 W .  

Secs . l 2, 1 3, T . 4 1 S . , R . I W . 
Secs . l 2, 1 3, T .  41 S . ,  R . IW .  

Sec . 9, T .  4 1  S . ,  R .  4 W .  

Sec . 2 1 , T .  33 S . ,  R .  4 W .  

C sec . 2 1 ,  T .  33 S . ,  R .  4 W .  

Secs . 7, 8, T . 34 S . ,  R .  2 W . 
Sec . 8, T .  34 S . ,  R .  2 W . 

S! sec. 25, T .  36 S . ,  R .  3 W .  
S� sec .25, T .  36 S . ,  R .  3 W .  

Sec . 1 4, T .  34 S . ,  R .  3 W .  

Sec . 23, T .  34 S . ,  R .  3 W .  
Sec . 23, T .  34 S . ,  R .  3 W .  

E! sec . 3, T . 34 S . , R . 4 W .  
E! sec .  3,  T .  34 S . ,  R .  4 W .  
H sec . 3, T .  34 S . ,  R .  4 W .  

N! sec . 1 6 ,  T .  33 S . ,  R .  4 W .  
N !  sec .  16,  T .  33 S . ,  R .  4 W .  

Sec . 20, T .  34 S . ,  R .  4 W .  

Person a l  SWl sec . 1 3, T .  36 S . ,  R .  3 W .  
commun i cation 

P-22845 SEl sec� I ,  T .  37 S . ,  R .  4 W .  

11 Assays by L .  L .  Hoagkmd, Assayer-Chem ist, O regon Department G eology and Minera l  I ndustries . 

Description 

Chrom i te i n  dun ite 

92Q3 £!.. Si 02 
39 . 50 %  20 . 07 %  

Massive 

Massive 
Serpentine m i xed 

Massive; f loat ( ? )  

46 . 43 

42 . 3  
34 . 9  

43 . 1  

F i ne-grained mass ive; 44 . 1 0 
float (? ) 

F i ne-g r .  mass ive; f l oat(? ) 43 . 44  

Massive with tal c  
Massive with ta l c  

Bath fine-g r .  d issem . 
chrom i te in serpentine 

Massive; float 

Massive; f loat (?) 
Massive; f l oat (?)  

Panned concentrate 
Massive; f loat ( ? )  
Massive; float (?)  

3-ft . zone - di ssem . 
Panned concentrate 

Massi ve; f loat (?)  

Massive, s l ight ly 
magnetic 

Massive( fl oat) with 
some serpentine 

3 1 . 60 
3 1 . 70 

1 8 . 94 
23 . 00 

49 . 2  

49 . 1  
44 . 4  

47 . 22 
39 . 42 
44 . 45 

3 1 . 60 
46 . 20 

44 . 90 

37 . 70 

1 4 . 3 1  

12 . 9  

1 2 . 1 4  

1 1. . 80 
1 1 . 92 

9 . 82 
1 0 . 26 

1 1 . 6 

1 4 . 3  
1 3 . 0  

1 2 . 20 
1 1 . 85 
1 4 . 76 

1 3 . 60 
1 6 . 72 

1 1 . 20 

No assays 

1 3 . 1 0  

2 1 . 90 %  
1 8 . 20 

1 2 . 20 
5 . 70 
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Tota l repor ted produc t i on from the occurrences is about 28 tons: 1 8  tons i n  1 942 and 1 0  tons i n  1 953 . The 
ore produced i n  1 953 ( from P l easan t  N o .  1 )  assayed 43 . 1 8  percen t  Cr203 and 1 1 . 1 9 percen t  Fe . A samp le  of 
mass ive  ch rom i te from P l easan t  N o .  2 c l a i m , subm i tted to the depar tment  by Crouch , assayed 46 . 03 percen t  
Cr20 3 a n d  1 4 . 92 percent  Fe . 

Chrom e  K i ng Prospec t  ( B lack  Boy) ( 1 26) 

The fo l l owi ng i nformat ion about the Chrome K i ng prospe c t  is quoted from a repor t by Treosher ( 1 943) : 

" Owner :  Sunse t M i n i ng  Com pany;  Bryan Con l e y ,  Sa l em ;  W i l l i am Dav i s ,  Rogue R i ver; and 
others . Leased to F .  I .  B r i s tol ( 1 94 1 ) . 

" Loca t ion :  N E iNW! sec . 3 ,  T .  34 S . ,  R . 4 W . ,  on an unnamed cree k ,  l oca l l y  known as 
Bou l der Creek (f l ows i n to P l easa n t  Creek) . E l eva t ion is a pprox ima te l y  2 , 500 fee t . 

" H i s tory :  I t  is reported that  th i s  prospec t was worked dur i ng the f i rs t  Wor l d  War and tha t  Vonne 
Brothers took out two car l oads ( 1 00 tons) of h igh-grade chrom i te .  S i nce  that  t ime the Sunse t M i n i ng 
Co . has l ocated the ground . The work i ngs caved about 1 939 .  

" Deve l opmen t :  The work i ngs are be i ng reopened . There i s  an open cu t  or trench  abou t 50 fee t 
l ong . 

" G eol ogy :  A serpen t i ne  be l t abou t * m i l e w ide  trends northwest through an area of greenstone 
( D i l l er and Koy ,  24) . The prospe c t  i s  s i tuated near the northeast edge of the serpen t i n e  be l t .  The 
on l y  chrom i te observed a t  the t ime of the v i s i t was one 2- foot mass of l ow-grade chrom i te and con­
s i derab l e  d i ssemi na ted chrom i te in serpen t i ne . Chrome f loa t  is reported to occur over the h i l l s ide . 

" The  l oca l i ty has been prospec ted extens i ve l y  by means of sma l l p i ts and cu ts . A very few of 
these excava t i ons  showed p ieces of l ow-grade chrome i n  the o l d  dumps . "  

Sam p l es ana l y zed by the depar tmen t  range from 30 to 45 percen t  Cr203 (see B l ack Boy N o .  2 - 1 26, 
tab l e  1 1 ) .  

Tab l e  1 2 .  
Assay D a ta on M i sce l l an eous Chrom i te O ccurrences,  G a l i c e  D i str i c t  

(Assays Made i n  Departmen t Labora tory) 
M ap 
No . Location Descri etion Cr2Q3 Fe 

1 38 Sec . 22,  T .  34 S .  , R . 7 W . ? 27 . 2 %  1 2 . 3 % 

1 39 ?  Sec . 1 7, T .  35 S . ,  R .  7 W . M ass i ve 49 . 4  1 8 . 5 

1 40 Sec . 1 6, T .  35 S . ,  R .  8 W . F a i r l y  m ass ive 37 . 9  1 0 . 9  

1 4 1  Se c . 36, T .  35 S . ,  R .  8 W .  M assive 5 1 . 2  1 5 . 0  



PAR T I l l . JO S E P H I N E  CO U N TY - G A L I C E  D I STR I C T 1 3 1  

J o s e p h i n e  C o u n t y  

Joseph i ne County has produced by far the l a rgest  amoun t of chrom i te of any county i n  southwestern Oregon , 
and , i n  add i t i on , can c l a im  the greatest number of undevel oped chrom i te occurrences . The pr i n c i pa l  areas of 
past produc t i on are the Cen tra l  i l l i no i s  R i ver and Chrome R i dge areas , wh i c h  have been d i scussed i n  Part  I I . The 
rem a i n i ng depos i ts are descr i bed be l ow by m i n i ng d i str i c ts . 

GAL I C E  D I STR I CT 

The on l y  chrom i te m i nes i n  the G a l i ce d i s tr i c t  wi th a record of produc t i on are s i tua ted i n  the northern por­
t ion of the Chrome R idge area d i scussed in Part I I . W i th the except i on of the Burrow prospec t -descr i bed be l ow ,  
ather deposi ts o f  chrom i te i n  the d i s tr i c t  are tabu l a ted from i n forma t ion o n  departmen t  assay forms (see tab l e  1 2) .  
These occurrences are i n  the area covered by the G a l i ce  topograph i c  quadrang l e . 

Burrow Prospec t  ( 1 39) 

Ch r i s  Comer ,  G ran ts Pass , reported d i scovery of a narrow ( 3- to 6- i n ch) l ens  of mass ive chrom i te about 1 00 
yards be l ow the serpen t i ne  sadd l e  of West  H e l l ga te fau l t ,  in the north cen ter of sec . 20,  T .  35 S . ,  R .  7 W . ,  a t  
the  head  of " Schoo l  Mom " Creek  (a tr i bu ta ry  of Tay l or Creek) . The  l ens reported l y  prod uced " a  bushe l baske t" 
of h i gh-grade chrom i te be fore i t  p i nched out . The assayed samp l e  n um bered 1 39( ? )  in sec . 1 7  ( tab l e  1 2) may be 
from th i s  prospec t . The d i scovery  was made i n  1 939( ? )  and repor ted in March ,  1 958 . 

GRANTS  PA S S  D I STR I CT 

A dozen  chrom i te occurrences known i n  the G ran ts Pass d i s tr i c t  are sca ttered i n  the northeast- trend ing  ser­
pen t i ne bod i es near Sexton Moun ta i n  and O n i on Mounta i n . O n l y  two of the occurrences,  Sexton Mounta i n  ( 1 9) 
and B i g  Bear (48) , have had s i g n i f i can t  produc t i on . Some  of the l esser occurrences are tabu l a ted i n  tab l e  1 3 .  
Base maps for the l oca t i ons descr i bed i n c l ude the Se lma ,  G ran ts Pass , a nd G l enda l e  quadrang l es .  

Sex ton Mounta i n  Chram i te ( 1 9) 

The Sex ton Moun ta i n  depos i t  is in the SW!N E !- sec . 24,  T .  34 S . ,  R .  6 W . ,  on the east f l a nk of Sex ton 
Mounta i n  at about 3 , 000 fee t e l eva t ion . I t  is reached v i a  3 m i l es of road up Shor thorn G u l ch from the J ump­
off-Joe Creek road a t  a poi n t  about 2 m i l es east of U .  S .  H i g hway 99 . The road to the m i ne i s  steep and not 
passab l e  du r i ng  the wet season . 

D i l l e r  and others ( 1 92 1 )  br ie fl y men t i oned th i s  occurrence and sta ted tha t the Sexton Peak depos i ts were op­
era ted by the G rants Pass Chrome  Co . in 1 9 1 8 .  Produc t ion cons i sted of banded ore that conta i ned about 33 per­
cen t chrom i c  ox ide . 

Much of the fo l l owi ng i n forma t ion i s  from a repor t by Ray  Treasher ( unpub l i shed depar tment  m i ne-f i l e  repor t ,  
O c tober 1 943) . 
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G eorge Bar ton o f  Eugene , Oregon , worked the property du r i ng  Wor l d  W a r  I ,  a n d  reported l y  sh i pped two 
car l oads of are . At the c l ose of the war 80 tons were l eft on the dump . Chrom i te conten t  of the ore is repor ted 
as 27 to 28 percent; however , the presenc,e of som e h i gher  g rad e ,  more mass i ve ore perm i tted sh i pp ing  ore of 30 
percen t .  L l oyd Lewis  and Ar thu r  W i l l i ams,  G rants Pass , sh i pped i n  1 942 about 50 tons wh i ch had been upgraded 
to 35 percen t by m i x i ng w i th h igh-grade chrom i te from the H i g h  P l a teau m i n e  in nor thern Ca l i forn i a . I n  1 943, 
J .  B .  l sg r i g ,  Baker , Oregon , l eased the prope rty and produced about 1 20 tons of ore wh i c h  averaged l e ss than 
28 percen t Cr20 3 and was a l so m i xed w i th h i gh-grade chrom i te .  Late in 1 943 a new l ens of ore was repor ted l y  
found by the owners . Accord i ng  t o  L l oyd Lewi s ,  the 40-acre pa ten ted property was so ld  to Lew i s  B rothers (Joe 
and F l oyd) , G rants  PasS' l oggers ,  and very l i t t l e  work has been done on the depos i t  s i nce 1 943, pr i n c i pa l l y  be­
cause of the l ow c hrom i te con ten t .  M i  I I  tests  were made on the ore ,  but  the best grade of concentrates obta ined 
was reported l y  about 37 percent  Cr20 3 . 

W hen v i s i ted by the wr i ter i n  February 1 958, work ings  i n c l uded a surface cu t  about 50 by  30 fee t  i n  area 
and a caved tunne l trend i ng N .  45° W .  that  was probab l y  not more than 1 50 fee t  in l ength . The tunne l  lay about 
40 fee t l ower and came in under the  cu t . 

The  ore at the Sexton Moun ta i n  depos i t  i s  a d i ssem i na ted chromi te i n  dark-green serpen t i ne . I t  i s  cu t  off a t  
t he  northeast by a d i o r i te d i ke a l ong  t he  green stone con tac t . W i th i n  the o re  body i t se l f  there i s  l oca l fau l t i n g . 
The sma l l  pod of l ow-grade are m i ned i n  1 943 appeared to be p i nch i ng  to the northeast under the o l d  work i n gs . 
From the shape of the work i ngs ,  one wou l d  guess that  the chrom i te occurred a l ong a narrow zone (possi b l y  4 feet  
w ide) tha t str i kes abou t  N .  1 5° W .  and d i ps steep l y to the east . 

I nforma t i on on d imens ions of the ore bod i es was not obta i ned; however , the tota l amount  of ore produced 
at  the m i ne is be l i eved to have been between 300 and 400 l ong tons . A samp l e  of med i um-g ra

.
i ned , near l y  mas­

sive chrom i te wi th serpen t i ne  and m i nor ca l c i te se l ec ted from the dump assayed 30 . 60 percent C r20 3, 9 . 53 per­
cen t Fe ,  1 1 . 80 percen t S i0 2 , 2 1 . 84 percen t MgO , and 1 . 1 3 percent  CoO . Ca l cu l a ted A I 20 3 content is 1 7 . 3  
percen t .  

About  200 yards east of the ma in  depos i t  on a kno l l o t  2 , 960 fee t e l eva t i on i s  a sma l l  cu t  ( 3  by 3 by 6 fee t) 
and a few sma l l  p i eces of chrom i te and a m i nor amount of f l oa t  chrom i te nearby . N one was seen i n  p l ace . The 
chrom i te i s  s im i l ar in  g rade to tha t at the main depos i t .  

O ther occurren ces of chrom i te ,  i n c l ud i ng f l oa t ,  reported from the Sexton Moun ta i n  area are s i tua ted a t  var­
ious po i n ts a l ong the nor t heast-str i k i ng  serpen t i ne  body . Assay i n forma t ion is g i ven in tab l e  1 3 .  

Sa l t  Rock M i ne (46) 

The Sa l t  Rock m i ne i s  on the north s i de and near the top of a sharp r idge i n  the sou th edg e of the N E:!,  sec . 
6, T .  36 S . , R .  7 W . , at 2 , 880 feet e l evat i on . I t  i s  reached v i a  the O n i on Moun ta i n  road w h i c h  branches 
west from U .  S .  H i ghway 1 99 a t  the top of Hayes H i l l  about 7 m i le s  southwest of G ran ts Pass . F rom the sadd l e  
o n  the sou theast s ide  o f  O n i on Moun ta i n ,  about  1 3  m i l es from the h i g hway , a road bran ches t o  the r i gh t  t o  Ham­
l i n ' s m i ne camp . The camp i s  ha l f  a m i l e  from the sadd l e ,  and the m i ne i s  about 2 m i l es by a jeep tra i l wh i c h  
l eads up the h i l l  east from t h e  cam p .  

The i n i t i a l  d i scover y of chrom i te was made b y  John E .  H am l i n ,  G ran ts Pass . Pa t Arnot ,  G ran ts Pass , pur­
chased the m i ne ,  cons i s t i ng  of three unpa ten ted c l a im s ,  i n  1 95 1 .  Produc t i on to 1 958 was approx imate l y  80 
l ong tons . 

A repor t by H .  D .  Wo l fe (unpub l i shed depa r tmen t  m i ne-f i l e  repor t ,  1 95 1 )  desc r i bes the depos i t  as fol l ows: 
" Chrom i te has been exposed by sma l l  cuts a t  four poi n ts a l ong a prom inen t  northeast-trend i n g  

shear zone i n  serpen t i ne . Three o f  these occurrences appear t o  b e  a l ong  the same i nd iv i dua l  fou l  t 
l i ne .  Chrom i te ,  occurr i ng as very sma l l  l enses or pods usua l l y  a few i n ches to one foot i n  w id th , 
was observed i n  three of the cut s . A tota l of about 25 tons i s  reported to have been produced thus  
for wi th grade be ing extreme l y  h i g h . Sam p l e  LG-307 subm i tted to the depar tment  by the owner 
assayed 56 . 04 percent chrom i c  ox ide and 1 1 . 70 percen t  i n  i ron . Most of  the ore produced has 
come from a cut about 50 fee t beyond the end of the road in sec t i on 6 .  The chrom i te here occurs  
i n  d i sconnected l enses a l ong a fau l t .  D i p  i s  to the southeast o t  a l ow ang l e . A l l  of the l enses 
ore sma l l usua l l y  be i ng o few i nches in w id th ond one or two feet i n  l eng th . I n  some p l aces i n  the 
cut o sma l l  d i ke of rod i ng i te ,  o few i n ches in w id th ,  was noted . I t  appears to under l i e  t he  chrom i te 
and has the some a t t i tude . E l sewhere , sma l l ,  I i g h t-co l ored , very coarse- textured d i kes were n oted 
in c l ose assoc i a t i on wi th the chrom i te . "  



B i g  Bear M ine  (48) 
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The B i g  Bear m i ne ,  owned by Mel v i n  Wa l l ace ,  G rants Pass, i s  i n  the N E! sec . 35 , T .  36 S . ,  R .  8 W . ,  a t  
about 2 , 700 fee t  e l eva t i on o n  the north s i d e  o f  Cedar Log Creek ,  a tr i butary o f  S l a te Creek . I t  i s  reached v ia  
t he  road up S l a te Creek . The m i ne i s  about 7 m i l es from U . S .  H i ghwa y  1 99 and a tota l of 24 m i l es wes t  of 
G rants  Pass . 

Par t  of the fol l ow i ng i n forma t i on is from a report  by D .  J .  W h i te ( unpub l i shed depa r tment  m i ne-f i l e  re­
por t ,  January 1 954) . The wr i te r  accom pan ied Mr . W h i te on exam ina t i ons of the depos i t  i n J u l y  and September 
1 953 . 

The area i n c l udes two unpa ten ted l ode c l a i ms . The m i ne was worked du r i ng W or l d  War  I .  H owever , the 
o ld workings were caved and very l i t t l e  i nforma t i on was obta i ned regard i ng  the ear l y  wor k .  Deve l opment  from 
1 950 to 1 954 cons i s ted of a 1 90-foot upper tunn e l  wi th  a 20- foot s tope to the surface ,  a 346-foot l ower tunne l  
w i th one  ra i se and  s tope extend i ng 75 fee t to t he  upper tunne l ,  a second r a i s e  and stope o f  about 60  fee t ,  and 
extens ive �ha l l ow bu l l dozer cuts . Deve l opmen t  work done after 1 954 was reported by Car l S tevens of G rants  
Pass and M e l v i n  W a l l ace . The l ower tunne l work i ngs hove been ex tended , i n c l ud i ng  a shaft wi th  d r i fts and 
ra i ses . La ter surface work has ob l i terated por t  of  the upper  tunne l and o lder  work i ngs . 

The m i ne was l eased to Southern O regon M i nes ,  I n c . ,  (A . H .  F l e i schma n ,  J r . ,  G ran ts Pass) i n  1 950, 
and sub l eased to F red Lang l ey and C l aude A .  Dean , G ran ts Pass , i n  June 1 952 . Lee Sanderson , Wo l f Creek,  
l eased the proper ty  dur ing 1 957,  and d id some d i amond d r i l l i ng . Car l  S tevens obta i ned the l ease i n  Febr uary 
1 958 . 

1 33 

The  depos i t  l i es i n  sheared serpen t i ne  a short d i stance east of i ts con tac t  w i th me tavo l can i c s  of the G a l i ce 
forma t ion . A few sma l l  i n c l us i ons of me tavo l can i cs crop out  about 1 00 yards west of the chrom i te-bear i ng  zone . 
The ore occurs  a l ong a north- trend i n g ,  nea r l y  ver t i ca l zone as narrow l e nses and st r i ngers of mass i ve  chrom i te 
i n  h i gh l y  sheared serpe n t ine . The l enses of chrom i te s tr i ke from north to N .  30° W .  and d i p  from 68° W .  to 
ver t i ca l . The l a rge r  m i ned l enses of chrom i te con ta i n ed as much  as 200 tons . A sma l l  show i ng of chrom i te re­
por ted i n  the road cut south of the ma i n  work i ngs in l i ne w i th the m i ned por t i on of the ore zon e i nd i ca tes that 
chrom i te occurs  over a d i s tance of approx imate l y  400 fee t .  

Tota l  produc t i on o f  the m ine  t o  1 958 i s  e s t imated t o  b e  approx i ma te l y 900 l ong tons . The ore assays from 
45 to 50 percen t C r20 3 w i th a chrome- i ron ra t i o  of 3 .  

Table 1 3 .  

A s s a y  I n f o r m a t i o n  o n  M i s c e l l a n e o u s  C h r o m i t e O c c u r r e n c e s ,  G r a n t s P a s s  D i s t r i c t 

Map Department J/ 
No . N ame Sam�l e N o .  

Snook Y-52 
Chapin CG -677 
No Name P - 1 0 9 1 5  
Na Nome P-2069 1 

? *  A mot P- 1 0659 
1 9  Sexton Mountain CG - 28 
1 9  Sexton Mountain CG-337 
47 Ham l in BG -445- t 
82 Sal l y  Ann P- 1 2657 

1 1 1  Ju l i ana CG- 233 
1 1 1  Jul iano CG- 236 

No Nome P- 1 6766 

1 43 ? P-2822 
1 43 O l d  Smokey P- 1 1 598 
1 44 ? Woad Prospect  P - 1 1 302 

Locc.tion 

Sec . 1 9 ,  T. 34 5 . ,  R .  5 W . 
S E !  sec . 23, T. 34 S .  , R .  5 W .  

Sec . 24, T. 34 S . ,  R .  5 W . 
W! sec . 1 9 ,  T. 34 S . ,  R .  5 W . 

Sec . 1 2 ,  T. 36 S . ,  R .  8 W . 
Sec . 24, T. 34 S . , R .  6 W . 

N E !  sec . 24, T. 34 S . ,  R .  6 W . 
NW! sec .  7, T. 36 S . ,  R .  7 W . 

Sec . 36, T. 36 S . ,  R .  8 W .  
SW} sec . 32, T. 35 S . ,  R .  7 W . 
SW ! sec . 32 , T. 35 S . ,  R .  7 W. 

NW! sec . 30, T. 34 S . ,  R .  5 W .  

Sec . 26,  T .  34 S . ,  R .  5 W . 
Sec . 26,  T. 34 S . ,  R .  5 W .  
Sec . 23,  T .  34 S . ,  R .  6 W . 

Description 

Nearly mass i ve (f loat) 
Ma55ive (f loat) 
Massive (fl oat) 
Massive (float) 
Massive (f loat) 
Massive 
D i ssem inated 
Mass ive with serpentine 
Massive wi th serpentine 
Massive (f loa� 
Massive (fl oat) • •  

Massive with serpentine 
(f loat) 
No descri ption 
Massive 
Some serpent ine m i xed 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
. ? indi cates unsure of ori g i n  of samp l e . •• (Some magnet i te ? )  
.V Assays b y  L .  L .  Hoag land, Assayer-Chem ist,  O regon Deportment G eo l ogy and M i ne ral  I ndustr ies . 

£'223 
3 1 . 3  % 
46 . 3  
39 . 93 
47 . 26 
5 7 . 87 
47 . 06 
30 . 7  
45 . 2  
42 : 97 
49 . 3  
45 . 0  
35 . 8 1  

26 . 83 
3 7 . 4 1  
39 . 71 

Fe S i 0 2 

1 1 . 7 % 
1 0 . 80 
1 0 . 90 
1 1 . 72 
1 1 . 3 

1 2 . 35 2 . 93 %  
1 1 . 0 
27 . 6  

9 . 5 1  8 . 30 

1 1 . 95 
1 0 . 1 1  
1 3 . 47 
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Lyons (Wood) Prospec t ( 1 44) 

The Lyons prospec t  is in sec . 23 ,  T .  34 S .  1 R .  6 W . ,  at 2 , 400 fee t e l eva t ion approx ima te l y  2 ,  1 00 fee t 
south of the qua r ter corner between sec t i ons 23 and 1 4 .  I t  is a quar ter of a m i l e  by tra i l nor theast from the 
Sex ton Moun ta i n  Wea ther S ta t i on rood ,  and abou t three qua r ters of a m i l e  east f rom U .  S .  H i ghway 99 . 

The occurrence was former l y known as the W ood prospec t  and a l so the Sex ton chrome . V i c tor W ood , H ugo,  

was the  c l a im owner i n  1 938 at  wh i c h  t ime  a repor t was  wr i tten on the prospect  by J .  E .  A l l en (Oregon Dept . 
G eo l ogy and Mi nera l I ndustr i e s ,  1 952) . The prospec t  was re l oca ted by Ted and G l odys Ward in June  1 95 1  and 
by Wende l W .  Lyons ,  G rants  Pass , N ovember 1 957 . The wr i ter v i s i ted the proper ty i n  March  1 958 . 

A sma l l  open cu t  about 25 fee t l ong , 3 to 5 feet w ide ,  and not  over 1 0  feet deep, and trend ing  S .  1 5° W .  
l i es near the southeast marg i n  of a sma l l serpen t i ne  i n tr u s ion i n  metavo l can i c  rock . The coun try rock appears to 
be comp l ete l y a l tered to serpen t i ne  bu t  in por t re ta i ns the texture of dun i te or o l i v i ne-r i c h  soxon i te .  Lenses of 
chrom i te as m uch  as 1 0  i n ches th i c k  and 2 feet l ong ,  p i nch i ng to narrow seams ,  l i e in a na rrow ver t i ca l  zone of 
sheared serpen t i ne  trend ing N .  ] 5° E .  A bout  one ton of fa i r l y  mass ive  chrom i te was p i l ed bes ide  the cu t . 
Sma l l  i n c l u s i ons of metavol can i c  rock ore exposed o shor t d i stance south of the cu t . 

The sheared chrom i te is med i um to coarse gra i ned w i th some  m i xed serpen t i ne . A samp l e of se l e c ted h i gh­
grade o re  assayed 4 2 . 20 percent  Cr20 3 and  1 3 . 30 percent  Fe . An assay of a sam p l e  from the  somP  a rea  i s  
shown i n  tab l e 1 3 .  There has been no produc t i on from the occurrence . 

G R E E N BA C K  D I STR ICT  

T he  Greenback  D i s tr i c t  h a s  a bout  a dozen sma l l  chrom i te occurrences wh i c h ,  w i th t h e  except ion 'of the 
G rove Creek (20) , ore s i tua ted i n  Townsh i p  33 S . ,  R .  5 W .  Most of the occurrences l i e in the i rreg u l a r  nor th ­
east- trend ing  serpen t i ne  body cu t t i ng d i agona l l y  a cross the townsh i p .  Tota l chrom i te produc t i on from the d i s tr i c t 
i s  qu i te sma l l .  The G rove Creek ( 20) , Dorothy ( 1 1 6) ,  L i v i ngston ( 1 20) , and Moore ( 1 47) have contr i bu ted to 
th i s  meager produc t i on . Topograph i c  mops cover i ng  the area ore the G l endo l e  and W imer  1 5-m i nu te quadrang l es .  
O ccurrences i n  the d i s tr i c t  not  descr i bed be l ow ore l i sted on tab l e  1 4 .  

B l ock Chrome C l a i m  ( 8) 

The B l ock  Chrome c l a i m  was r e l oca ted by Tom Mol oney and Haro ld  Reed,  March  1 956 . I t  is about 1 00 
yards eas t  of the quarter corner between sees . 29 and 28 ,  T .  33 S .  1 R .  5 W .  1 and approx ima te l y  600 fee t  S .  
20° W .  of the P i ne  R idge c l a i m  (9) . The  property was v i s i ted i n  Apr i l  1 958 . 

W ork i ngs cons i s t  of f i ve sma l l cu ts wh i ch expose a taper i ng  l a ye r  of d i ssem ina ted to n od u l ar c hrom i te str i k­
i ng about N .  1 5° E .  and d i pp ing  about 45° or 50° S E . The chrom i te-bear i ng  zone i s  exposed for a d i s tance of 
75 fee t .  I t  ranges i n  t h i ckness from a few i n ches to 2 fee t ,  averag i ng about 1 8  i nches ,  and is as much  as 2 feet  
th i ck where exposed in  the l a rgest  cu t  (5  by 6 by 4 fee t) . 

Most  of the ore has a nod u l a r  texture a l though some appears fa i r l y  mass ive . The nod u l es are e l l i p ti ca l  and 
granu l a r . T he i r  l ong  axes are about l /3 i nch  and the i r  short axes about � i nch . The  serpen t i ne  matr i x  (a l tered 
dun i te) ranges from a pa l e  ye l l ow i sh g reen to o l i ve green . A samp l e of the nodu l ar ore conta i n ing  an est ima ted 
25 percen t gangue assayed 34 . 26 percen t Cr20 3 and 1 1 . 53 pe rcent Fe . 

P i ne  R idge C l a i m  (Reed Chrome) (9) 

The P i ne R i dge c l a i m ,  som e t imes ca l l ed R eed chrom e ,  was l oca ted i n  1 953 by Budd Reed ,  Haro ld  R eed , and 
Tom Mol oney . I t  i s  in the SW �NW� sec . 28, T .  33 S . ,  R .  5 W .  on the east s ide and near the top of the r idge 
a t  2, 240 fee t e l eva t i on . The occurrenc.e i s  reached via the Coyo te Creek rood for abou t 5 m i l es east from U . S .  
H i ghway 99 and then by tra i l  up  Scho l ey  G u l ch to the v i c i n i ty of the o l d  Reed go l d  m i n e . The c l a i m  was v i s i ted 
in March 1 958 . 

Sma l l  amoun ts of f i ne-gra ined,  sparse l y to th i ck l y  d i ssem ina ted chrom i te i n  a hord , dark-groy serpen t i ne  
o re  exposed i n  t he  sma l l  d i scovery p i t .  T rend of the chrom i te cou l d  not  be  determ i ned from the l im i ted ex­
posure . The  chrom i te-beor i ng  zor .e appears to  be  no t  grea ter t han  20 i n ches wide a t  th i s  po in t .  Severa l  sma l l 
l i g ht-green to wh i te ve i n s  composed of serpen t ine  and rod i ng i te fi l l  frac tures i n  the chrom i te and su rround i ng  
rock . 
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A samp l e o f  some o f  the f i ne-gra i ned , th i ck l y-d issem ina ted chrom i te i n  serpen t i ne  mat r ix  subm i tted t o  the 
depo r tmen t  in 1 955 by Tom Mo l oney assayed 29 . 54 percent Cr20 3 and 9 .  30 pe rcent  Fe . 

G rove Creek C hrom i te (20) 

1 35 

The G rove Creek depos i t  was not v i s i ted by the wr i te r . The l oca t ion is repor ted to be the NW1 sec . 6 ,  
T .  34  S . ,  R .  5 W . ,  a t  about  2 ,  900 fee t  e l eva t i on on the east  s l ope of a sou th- trend i ng  r i dge , perhaps 200 fee t  
be l ow t he  top o f  t he  r i dge . I t  l i es abou t 1 �  m i l es by s l ed rood and  2 �  m i l e s by grove l road  from Sunny  Vo l l ey 
on the Pac i f i c  H ig hway 1 7  m i l e s  from G ran ts Pass . I t  i s  6 m i l es from the ra i l road at Le l and . The fol l owi ng i s  
quoted from A l l en  ( 1 94 1 ,  p .  49) . 

" . . .  The coun try rock is on extrem e l y  hard serpen t i ne ,  wh i c h ,  a l though broken somewhat 
by shear p lanes,  s t i  I I  i s  very tough ,  and st r i ngers of green pyroxene ore not u ncommon . 

" Severa l  para l l e l l enses of ore s tr i ke  north and d i p  about 45° W .  Two of these l enses show 
in cu ts . The soi l i s  1 -2 fee t th i ck  and may easi l y  cover other bod i es . 

" D ur i ng the war t ime ,  ore was appare n t l y  token from a crosscu t  reached by two shor t  od i ts ,  
as we l l a s  from t h e  surface cu ts . T h e  tunne l  en trances o r e  now near l y  h i dden , and the i r  l oca t ion 
con on l y  be i n ferred . Three new cu ts l i e  about 6 fee t above the o l d  work i ngs . A t  one p l a ce a 
cu t  breaks i n to the o l d  subterranean crosscu t ,  but  the I o t ter wos not  en tered . 

" F i fteen tons of ore hove been token from the new cu t  and l i e p i l ed on the dump . A s t i l l  
more recen t s l ide has covered the ore face i n  one cu t ,  bu t has exposed a k idney wh i ch i s  a t  l east 
5 fee t l ong and 1 -2 fee t w ide . This k i dney was the on l y  ore seen in  p lace on the proper ty . 

" The ore is very hard , dense , and tough . I t  i s  coarse g ra i ned , and assays 35 percent  chrom i c  
ox ide . I t  breaks c l ean l y  from the wa l l  rock . "  

Dorothy Chrome ( 1 1 6) 

The Dorothy chrome is i n  the N E ! S E !  se c .  1 3 , T .  33 S . ,  R .  5 W . , abou t 500 feet southwest of the K i ng 
Moun ta i n  Lookout  road j unc t i on . I t  is a por t  of a group of c l a ims  i n c l ud i ng the R a i n bow ( 1 6) in the ad jacent  
G o l d  H i l l  D i s tr i c t ,  Jackson Coun ty , owned by Dorothy A .' Kar tes ,  G l enda l e . I n  1 94 1  the area was  c l a i med by 
Jock Ack ley  ( see assays ,  tab l e  1 4) .  The worki ngs cons i s t  of th ree sma l l  bu l l dozer  cu ts . No chrom i  te was  seen 
when v i s i ted i n  A ug ust 1 958 . The ore i s  repor ted l y  s im i l ar to ore from the Ra i n bow i n  g rade and descr i pt ion . 
Dorothy Kar tes reported s h i pp ing  about 8 tons of h i gh  grade from th i s  c l a i m . 

L i v i ngston G roup ( 1 20) 

These chrom i te occurren ces ore on c l a ims owned by Dora L i v i ngs ton , Wo l f  Creek,  and are s i tua ted i n  sec . 2 2 ,  
T .  33 S . ,  R .  5 W .  The c l a ims  i n c l ude t he  Spotted Fawn , Dewey ,  Couga r ,  Ore l ,  Chrom i c  Ox ide ,  and  others . 

The occurrences were not exam i ned by the wr i ter , bu t  a number of samp l es subm i t ted to the depar tmen t far 
assay i nd i cate thot  the chrom i te i s  of l ow grade and i n term i xed wi th s l i ck ,  gray i sh-b lock  serpen t i ne . Average 
chrom i c  ox ide  conten t  for the sam p l es was about 37 percen t ,  wi th 1 2  percent  i ron . 

Some ore from the L i v i ngston group,  probab l y  from the N E! N E! sec . 22 ,  was concen tra ted i n  1 954 by the 
F i t zpa tr i ck  brother s ,  Canyonv i l l e .  

Two ather assays from the L i v i ngs ton group ore l i s ted on tab l e  1 4 . 

B l ock  Rabbi t and R i dge C hrome C l a ims  ( 1 46) 

When v i s i ted i n  June 1 957, ' the B l ock Rabb i t c l a im  was owned by H .  L .  S heppard and A l ber t  B i sh . The ad­
jo i n i ng R i dge Ch rome c l a i m  was owned by Chester So l l ee  and H .  L .  S heppard ,  G l enda l e ,  O regon . Both c l a i ms 
ore i n  the N E i  sec . 1 1 ,  T .  33 S . ,  R .  5 W .  They con be reached v i a  the Q u i nes Creek and Tennessee G u l c h  rood 
to  a l ogg i ng  l and i ng  near the southern edge of sec . 2, 4 .  3 m i l es sou th from U .  S .  H i ghway 99 . F rom the land­
i ng i t  i s  abou t ha l f  a m i l e  east  up the h i l l  by sk id  rood and tra i l  to the l ower and nor thernmost occurrence on 
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B l ack Rabb i t  c l a i m ,  wh i ch  i s  a bou t 500 fee t sou th of the sec t i on I i ne  between sees . 2 and I I  at 2 ,  875 (a I t ime ter) 
fee t  e l eva t i on . From t h i s  pa i n t ,  the ma i n  d i scovery cut  on B l ack Rabbi t c l a i m  is 800 fee t  S .  1 0° E . ,  and the 
pr i n c i pa l  work i ngs on the R idge Chrome c l a im  l i e  on the r i dge tap about 600 fee t east of the B l ack  R abbi t d i s­
covery c u t . 

The northern work ings  on the B l ock Rabb i t c l a i m  cons i s t  of two very sma l l  cu ts tha t expose bou l ders of d i s­
sem ina ted chrom i te as m uch as 3 feet wide . The sou thern (d i scovery) bu l l dozer cu t  i s  60 by 20 feet i n  area and 
6 or 8 fee t deep at  the face . At the R idge C l a i m  a sha l l ow excava ted area of abou t 70 by 200 fee t toge the r  wi th 
two or three sha l l ow bu l l dozer trenches on the west s ide of the r idge are the exten t  of the worki ngs . 

Chrom i te occurs as sch l i eren and d i ssem ina ted g ra i ns i n  the serpen t i ne bou l ders exposed i n  the nor t hern cu ts 
on B l ock Rabb i t  c l a im . The bou l ders have moved on l y  s l i g h t l y i n  the surface creep . The occur rence appears to 
be a l igned wi th the zone about 2 , 000 fee t  N .  30° E .  on the Four Poi n t  c l a i m  ( 1 45) in the R idd l e  D i s tr i c t ,  Doug l as 
County . F ur ther expl ora t i on wi l l  be necessary to determ i ne the shape and s i ze of the deposi t at t h i s  poi n t .  

A t  the ma i n  d i scovery p i t o n  the B l ock Rabbi t c l a im  a 1 -foot seam o f  d i ssem i na ted t o  fa i r l y  mass i ve chrom i te 
s t r i kes N .  35° E .  and d i ps 70° S E . The chrom i te i s  s im i l a r  i n  appearance to the nor thern occurrence and to the 
ore at the Four Poi n t  c l a i m . 

A t  the R i dge C hrome c l a i m , severa l  sma l l  l enses of d i ssem i na ted chrom i te have been found a t  var i ous p l aces 
in the excavated a rea . The l a rgest  exposure (about 2 by 6 feet) was seen in a bu l l dozer trench near the north 
edge of the excava ted area . There i s  no apparen t pa ttern or zone i n  th i s  occurrence . 

A sam p l e  of d i ssem i na ted chrom i te from the B l ack Rabb i t d i scovery p i t  subm i t ted to the depa r tmen t  by H .  L .  
Sheppard assayed 1 7 . 1 2  per cen t Cr20 3 and 8 . 1 8  percen t  Fe . Some of the more mass i ve  B l ock  Rabb i t ore con­
ta i n ing  about 10 percen t  serpen t i ne , subm i tted by A .  G .  B i s h  assayed 34 . 64 percen t C r203 and 1 2 . 94 percen t  Fe . 

Moore Chrom i te (Mammoth) ( 1 47) 

The  Mammoth c l a i m ,  owned by 0 .  L .  Moo re ,  Wo l f Creek, l i es on the s teep h i l l s i de sou th  of Coyote Creek 
nea r  the l i ne  between sees . 2 1  and 28 ,  T .  33 S . ,  R .  5 W .  I t  i s  about  5 m i l es east  from U .  S .  H i g hway 99 v i a  
t he  Coyote Creek rood . 

Chrom i te has been m i ned from two sma l l cu ts s i tua ted at abou t 1 , 920 fee t e l eva t i on a t  the upper end of on 
ore chu te l ead ing  down to on ore b i n  bes i de  Coyote Cree k .  The qua r te r  corner marker between sees . 2 1  and 28 
i s  about 500 fee t N .  80° E .  from the worki ngs . The prospec t  was i nac t ive  when v i s i ted i n  A pr i l  1 958 . 

The coun try rock i s  s l i ck ,  h i g h l y  con torted , dark b l u i sh-green serpen t i n i zed saxon i te .  N odu l a r  and f ine­
g ra i ned d i ssem i nated-to-m,ss ive chrom i te occur s  as th i n  l enses, streaks , and i sol a ted segmen ts . 

The l ower cut  cons i s ts of a sha l l ow crosscut  t rench about 4 fee t  wide and T6 fee t l ong wh i c h  trends S .  45° E .  
i n to the h i l l s i de and i n tersec ts a 28-foot trench (6 fee t deep) trend i ng N .  30° E .  A l en s  of nodu l a r  chrom i te 1 8  
i nches th i ck s tr i ki ng N .  20° E .  and d i pp ing  55° E .  i s  exposed i n  the northeast wa l l  of the cross-cu t  trenc h ,  but  
no chrom i te was  v i s i b l e  in  the por t l y caved 28-foot trench  where mos t  of the ore  hod been m i n ed .  

The upper cut  i s  about 1 50 fee t northeas t and 30 feet h igher . I t  i s  about 40 fee t l ong i n  a N .  60° E .  d i rec­
t i on and has o p i t 6 fee t  in  d iamete r  near the southwest end tha t i s  caved and f i l l ed w i th wa te r . A sma l l  amount 

Table 1 4 .  

A s s a y  I n f o r m a t i o n o n  M i s c e l l a n e o u s  C h r o m i t e 0 c c u r r e n c e s ,  G r e e n b a c k  D i s t r i c t  

Map Department 
N o .  N ame Samel e No . .V location Descrietion £1"223 Fe 

Jant zer P- I L2JJ ? Sec . 22, T .  33 S . ,  R .  5 W .  F i ne -grained mass ive 40 . 0 1 % 1 1 . 94 %  
G r eenback P- 1 7289 Sec . 34, T .  33 S . ,  R .  5 W . Chrom i te in se rpentine 25 . 00 1 2 . 05 

20 G rove Creek P- 1 7893 NWa sec . 6, T .  34 S . ,  R .  5 W .  Massive 33 . 75 1 0 . 94 
1 1 6 Ackley BG - 1 058 Sec . 1 3, T .  33 S . ,  R .  5 W .  Massive (probabl y fl oat) 44 . 6  
1 1 6 Ack ley BG - 1 059 Se c .  1 3 ,  T .  33 S . ,  R .  5 W .  Mossive (probab ly  f loat) 48 . 7  
1 1 9 Jack ie  P- 1 6374 SWa sec . 22, T .  33 S . ,  R .  5 W . Massive w i th serpent ine  33 . 93 1 1 . 52 
1 20 L iv i ngston CG -626 sw:& sec . 22, T .  33 S . ,  R .  5 W .  Massive wi th serpen t ine 30 . 0  
1 20 l iv i ngston CG - 4 1 0 Sf! sec . 22,  T .  33 S . ,  R.  5 W .  Massive with serpen t ine 34 . 7  
1 42 Eastman N o .  1 P- 1 1 1 98 Sec . 35, T .  33 S . ,  R .  5 W .  Chromit• 32 . 36 1 1 . 23 
1 47 Moore BG -303 N E!  sec . 28 , T .  33 S .  , R . 5 W . Chrom i te and serpent ine  29 . 9  1 1 . 2 
1 48 F i tzpatr i ck P- 1 3575 NW! sec . 26 , T .  33 5 . ,  R .  5 W . Mass i ve (probab l y  fl oa t) 50 . 60 1 1 . 53 
1 48 F i tzpa tr i ck ( ? )  P- 1 5736 NW! sec . 26 , T .  33 S . ,  R .  5 W .  Mass ive wi th serpen t ine  39 . 30 1 1 . 97 
1 83 Pegi BG - 7 8 1  NW! sec . 27, T .  33 S . ,  R .  5 W .  Chrom i te w i th serpent ine  2 1 . 6  

.!(Assays bY c: c: Hoagland ,-A ssay-;,r -Chemist;- Oregon Dejjortmen t  G eology ond-MTner-a l lndusi;; es: -
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o f  nodu la r  a n d  d i ssem i na ted ore occurs i n  p lace  near the p i t ,  a n d  about 1 0  o r  1 5  tons o f  l ow- t o  medi um-grade 
ore i s  p i l ed by the cu t . 
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A sma l l  amount of the ch romi te from the Mammoth c l a i m  was m i ned and concen tra ted by F i t zpa tr i ck  brothers ,  
Canyonv i l l e .  A samp l e  of the more mass ive ore subm i t ted to the depa r tmen t  by the owner assayed 39 . 3  percent  
Cr20 3 and 1 3 . 7  percent Fe . Concen tra tes from the occurrence are repor ted l y  j ust  under 40 percent  Cr20 3 and 
s l i gh t l y h igh i n  i ron con tent .  Add i t iona l  assay data are shown on tab l e  1 4 .  

Scho l e� G u l ch O ccurrence:  Sma l l  amounts of mass ive chrom i te f l oa t ( ? )  are repor ted from serpen t ine  on the 
nor theast  s i  e of S choley  G ul ch  near  the cen ter of  the N �  sec . 28 ,  T .  33 S . ,  R .  5 W . The occurrence has  been 
prospec ted by bu l l dozer cu ts . There i s  no  known produc t ion . 

I LL I N O I S  R I VER D I STR I C T  

Mas t  o f  t h e  chrom i te depos i ts i n  t h e  I l l i no i s  R i ver D i s t r i c t  have been descr i bed under the Cen tra l I l l i no i s  
R i ver and Chrome R idge Areas  i n  Par t  I I  of t h i s  bu l l e t i n . The rema i n i ng known chrom i te depos i ts are por trayed 
be l ow or are l i s ted i n  tab l e  15 a t  the end of th i s  d i s tr i c t . The occurrences ma y be d i v i ded i n to 3 ma i n  groups as 
fol l ows: depos i ts in sma l l serpen t i ne bod i es scattered in the upper Deer  Creek dra i nage; others in the v i c i n i ty of 
E i g h t  Do l l a r  Moun ta i n; and those between the Cen tra l I l l i no i s  R i ver Area and Ch rom e R i dge A rea in the v i c i n i ty 
of H orse Mountai n .  Topograph i c  maps cover ing these areas i n c l ude th� Cave Junc t ion ,  G rants Pass ,  O regon 
Caves,  Pearsal l Peak ,  and Se l ma quadrang l es .  

N o  N ame (34) 

T h i s  unnamed chrom i te occurrence ,  not v i s i ted by the wr i ter , is shown on the geo log i c  map of the G rants  
Pass quadrang l e  by We l l s  and others ( 1 940-a) . The  occurrence i s  i n  sec . 27,  T .  38 S . ,  R .  6 W . ,  abou t 12 m i l e s  
N .  30° E .  of the Parad i se No .  2 c l a im  ( 36) nea r  t he  sou thwest marg i n  o f  a sma l l  body o f  serpen t i ne . N o  fur ther 
i n forma t ion i s  avai l a b l e . 

Parad i se N o .  2 C l a im (36) 

The Parad i se N o . 2 c l a i m , owned ( 1 957) by Max E .  Hughes ,  Murph y ,  is i n  the SW�SE!  sec . 33, T .  38 S . ,  
R .  6 W . ,  near the headwaters of the south  fork of Deer Cree k .  The m i n e  i s  on the north s ide  of the creek a t  
3, 1 20 fee t e l eva t i on abou t 1 4  m i l es southeast o f  Se lma . I t  can  be reached v ia  the Deer  C reek  road or by an a l ­
terna te route from the wes t fork o f  W i l l i am Creek b y  about 6� m i l e s  of jeep tra i l . A sma l l er occurrence ,  the 
Parad i se N o .  1 c l a im  ( 35) , a l so owned by H ughes ,  l i es ha l f  a m i l e  to the south i n  the Wa ldo  D i s tr i c t  and i s  des­
cr i bed under that head i ng . 

The Parad i se  N o .  2 c l a i m  was v i s i ted by the wr i ter i n  A pr i l 1 957 .  Deve l opmen t  i n c l uded an open-cut  area 
a pprox imate l y  1 50 fee t wide, 200 feet l ong , w i th a 77-foot ,  northeast- trend ing  tunne l . A sma l l  m i l l ,  wh i ch  had 
been removed , had concentrated on l y  a sma l l amount of ore ,  j udg ing  from the ta i l i ngs . 

The chrom i te occurs near  the west edge of a nor th-trend i ng l ens of serpen t i ne  wh i ch  i s  approx imate l y  a quar­
ter of a m i l e  wide and 1 m.i l e  l ong . T h i s  narrow , s i l l - l i ke ,  h i g h l y-sheared serpen t i ne  mass i n trudes s l a tes  and 
me tavo l ca n i cs of the App l egate forma t ion . The chrom i te zone i s  s i n uous and , where exposed near the cen ter of 
the open cu t  area , ranges in th i ckness from a few inches to a bout  4 fee t . The chrom i te is a l i gned w i t h  the gen­
era l s t ruc tura l t rend of the o lder  rocks . I t  s t r i kes about N .  1 5° E .  and d i ps 65° S E . The chrom i te zone has been 
i n tr uded by a hornb l ende d ior i te d i ke not over 8 fee t  th i ck wh i ch appears  to be par t l y  a l tered to rod i ng i te . The 
d i ke has been offse t  by l a ter fau l t i ng . A nother d i ke ,  a bout 10 fee t  wide,  of s im i la r  compos i t i on but par t l y de­
composed by weathe r i ng ,  crops out  in the cut abou t 20 fee t west of the ore zone . 

A 3�- foot c h i p  sam p l e  taken across the tunne l  face 77 fee t  from the por ta l was assayed i n  the departmen t  
l abora tory and  showed 28 . 76 percent  Cr20 3 , 8 . 90 pe rcent  Fe , and  1 4 . 90 percen t  S i02 . Bo th  d i ssem i na ted and  
mass ive chrom i te occu r  i n  the o re  zone i n  about  equa l  por ti ons . Chrom i te i n  t he  wes t  edge  of the ore zone ( base) 
appears more mass i ve . A samp l e  of concen trates subm i t ted in 1 954 by John S .  Buck l e y ,  G ran ts Pass , a ssayed 
40 . 82 percent  Cr20 3 and 1 4 . 09 percen t Fe . The chrome- i ron ra t io  is 1 . 9 .  S l i g h t l y  h i gher  ana l yses have been 
obta i ned from f l oa t . 
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A sma l l quan t i ty of ore and concen tra tes was produced but  no record of the amoun t has been obta i n ed .  Most 
of the ore sh i pped fe l l under the m i n imum-grade requi remen ts and had to be b l ended w i th h i gh-grade ores from 
another source . 

B i g  Ch i ef (49) 

The B i g  Ch ie f  m i n e ,  owned by Pat Arnot ,  G ran ts Pass , is in the NW!  sec . 1 6 , T .  37 S . , R .  8 W . , near 
Serpen t i ne  Poi n t  Lookout . Arnot reported that  about 45 tons of l ump  ore assay i ng  approx ima te l y  45 percent  
Cr20 3 wi th a 2 . 5  chrome- i ron ra t i o  was m i ned by bu l l dozer excava t i on i n  h i gh l y  sheared serpen t i ne . The occur­
rence was not v i s i ted by the wr i ter . 

Squaw Creek Chrom i te (50, 5 1 , 52) 

Three occurrences s i tua ted in the Squaw Creek dra i nage ,  name l y  the H orseshoe (50) , R hea (5 1 ) ,  and Lone 
P i ne (52) ,  were owned by Lenn i e  Brooks and A . E .  W i l l iams ,  O ' Br i e n ,  in 1 953 . The Lone P i ne  c l a i m ,  the most 
produc t ive of the three ,  is descr i bed be l ow .  Due to the l ack  of i n format ion  other than assay data on the H orse­
shoe and R hea depos i ts, they are l i s ted in tab l e  1 5 .  

Lone P i n e  (52) : The Lone P i ne c l a im I i e s  near t h e  east edge o f  t h e  SW! sec . 4,  T .  38  S .  1 R .  8 W . , 200 
fee t above (west  of )  Squaw Creek road , 0 . 6  m i l e  n or th  from a j unc t i on w i th the l l l i no i �  R i ver road 2 m i l es west 
of Se l ma . 

When v i s i ted i n  A ugust  1 952 ,  worki ngs cons i s ted of four l eve l s  of bu l l dozer cu ts and an o l d  hand-dug trench 
between the two upper cuts . M i nor c hrom i te was exposed i n  the l ower cut and a t  the upper end of the hand-dug 
trench . A chrom i te bou l der about 3 by 2 by 2 � feet was exposed in the trench  and abou t one ton of broken chro­
m i te was p i l ed bes ide i t .  The trench  extended N .  40° W .  for about 50 fee t  and probab l y  fo l l owed the trend of 
the chrom i te . 

A l l en ( 1 94 1  p .  45) descr i bed the depos i t  as fol l ows: 
" The depos i t  l i e s  in d i a l  l oge-per idot i te porphyry , com posed of crysta l s  averag ing  2-3mm in 

d iame ter ,  in a f ine-gra i ned o l i v i ne  matr i x . Loca l l y  the rock has been h i g h l y a l tered , both i r regu­
l ar l y  and a l ong east-wes t  areas , i n to sheared and broken green sh i n y  serpen t i ne . E l sewhere i n  other 
areas i t  apparen t l y  grades i n to dun i te .  

" The chrom i te depos i t  l i es wi th i n  a sheared , fau l ted , and a l tered zone a t  l east  500 fee t w ide; 
and the orebod ie s  themse l ves a re broken and d i sp l a ced . The ore appears as var i ous s i zed l enses 
w i t h i n  the more or l ess serpen t i n i zed per idot i te .  The cen ters of the broken b l ocks of country rock 
often rema i n  una l tered , but  the i r  r ims are of dense , porce l aneous serpen t i ne . The cross-sec t ion of 
one sma l l l ens  of chrom i te exposed i n  the cut  i s  6 i n c hes wide and 2 feet l ong , d i ppi ng to the eas t ,  
a nd  s tr i k i ng  nor th-south . A l arger body i s  exposed on three s i de s ,  apparen t l y  be i ng 30  i n ches th i ck,  
and hav i ng  m i n imum other d imen s ions  of 6 by 7 fe_e t .  I ts l ower surface s tr i kes  nor th-south and d i ps 
30° E .  L i tt l e  can be to ld  from st ructure,  d ue to the broken character of the rock . 

" These two depos i ts a ppear i n  p l ace  near the end of a 50-foot open cu t ,  wh i c h  extends north­
west i n to the h i l l s i de ,  and proba b l y  was dug to fol l ow a ' l ead ' or s t r i nger , of chrom i te .  I t  i s  over 
10 feet deep at the end , com i ng in under the l arger ore body . A nother sha l l ow d i tch runs  N .  70° W .  
for 50 fee t ,  20 feet sou th  of the f i r s t ,  ,and a th i rd cu t  I i e s  300 fee t down the h i l l  to the southeast .  
N o  ore appears i n  e i ther of these . 

"A l though the ore i s  of fa i r  appear i ng  grade i n  uncon tam i na ted p i eces ,  i t  i s  usua l l y  somewha t 
m i xed w i th and frozen to assoc i a ted serpen t i ne ,  wh ich  wou l d  make cobbing  necessary . I t  a l so 
var i es from compac t  near the cen ter to d i ssem ina ted a t  the edges ·of the bod i es . "  

A sam p l e  of mass i ve chrom i te wi th m i xed serpen t i ne  assayed by the department  con ta i n ed 45 . 52 percent 
Cr203 and 1 3 . 86 percen t  Fe . Produc t ion records were no t  obta i ned but  i t  i s  be l i eved tha t a sma l l  quan t i ty of 
medi um•grade chrom i te was shi pped . 

G r i ff i n  Chrom i te (53) 

The G r i ff i n  m i ne ,  owned in 1 958 by Ear l  and Dor i s  Boyd , Cave Junc t ion ,  is in the NW:k sec . 1 8, T .  38 S . ,  
R ,  8 W .  I t  i s  a bout  6� m i l es west from the R edwood H i g hway v ia  E i g h t  Do l l ar road and the m ine  road on the west 
side of the I l l i no i s  R i ver . 
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Some ore was m i ned du r i ng Wor l d  War I but  no record of the produc t ion was obta i ned . T he m i n e  was l eased 
and opera ted by John Kennedy in 1 942 . He repor ted l y  prod uced 1 0  tons of concentrates in o sma l l  m i l l  at the 
m i ne . Ed K n i ppe l , Cave Junc t i on ,  l eased the m i ne i n  1 953 and repor ted l y  s h i pped a few l oads of hand-sorted 
ore . 

The i n forma t i on quoted be l ow is from depa r tment  reports by J .  E .  A l l en and R .  C .  Treasher . A l l e n ' s  repor t  
of 1 938 , pub l i shed i n  t he  Joseph i ne  Coun ty  Meta l  M i nes Handbook (Oregon Dept . Geo logy a nd Mi nera l I ndus­
tr ie s ,  1 952) , descr i bed the geo l ogy  as  fo l l ows: 

" . . . .  The depos i t  l i es on on east s l op i ng h i l l s i de wi th a 20° grad ien t ,  ot a poi n t  350 fee t 
i n  e l eva t i on above and about 1 500 feet west of the I l l i no i s  R i ver . Ore  appears i n  p l a ce i n  two large 
cuts and as f l oa t  1 000 feet  N or th . The mo i

.
n cu t  I i e s  200 feet N .  35° E .  of the southern one , and 

50 feet i n  e l eva t i on be l ow .  Four prospec t  trenches cross the g round between the cuts but expose 
no ore .  

" Banded chrom i te ore outcrops a t  the southwes t  end of the ma i n  cu t ,  s tr i k i ng N .  50° E .  and 
d i pp ing  65° N .  I ts w id th a t  th i s  poi n t  i s  d i ff i cu l t  to de term i ne ,  but i s  probab l y not more than 
4 fee t and ma y be l ess . The southeast  s ide  of the cut  cons i sts of one I orge p l ane of movemen t  
s tr i k i ng N .  50° E .  and d i pp ing  40° N . , wh i ch  may have been the footwa l l  o f  the ore body . The 
ore appears  to hove been g l ory-ho l ed from a tunn e l  d r iven  a t  about 20 foot depth . The cu t  i s  
now bad l y  caved . Twen ty fee t  south o f  th i s  cu t  severa l  Iorge bou l ders  conta i n i ng  con torted bonds 
of chrom i te are exposed . 

" A t  the west end of the southern c u t  a narrow l ens  of bonded ore str i k i ng  N .  55° E .  and d i p­
p i ng 65° N .  crops out  for seve?a l fee t w i th a w id th of at l eas t  3 fee t ,  and poss i b l y more . Twen ty 
feet far ther  east ,  o sma l l  outcrop (wh i c h  may not be in p l ace) suggests a th i rd para l l e l bod y ,  
s tr i k i ng  N .  30° a n d  s tand i ng  ver t i ca l . 

" The coun try rock of the reg i on is a serpen t i n e ,  w i th much  wh i t i sh tremo l i te and chrysoti l e  
s t r i ngers  o n  the surface , espec ia l l y  near the deposi ts . I n  p l aces far ther  from the depos i ts ,  the 
or i g i na l  porphy r i t i c  textures are apparen t .  The ore predom i nan t l y banded , w i th  narrow i rregu l ar 
l ayers of h i gh-grade chrom i te l y i ng be tween near l y  barren serpen t i ne ,  and maki ng up from 1 5  to 
30 percent  of the rock in the ore body . The h i gh  grade has a sh i ny  meta l l i c  l ustre , wh i c h  suggests 
a h i g h  i ron conten t .  The bands are usua l l y  on l y  a frac t ion of an i nch  t h i ck ,  a l though they may 
widen to severa l  i nches . The band i ng i s  often much con torted and fol ded . There have been m i nor 
d i sp l acements of the bands . N o  even l y  d i ssem i na ted are was seen on the proper ty ,  the chrom i te 
occur ing on l y  i n  the bands and the i n terst i t i a l  rock con ta i n i ng probab l y  l ess than 5 percent  chrom i c  
oxide . Assay o f  the cobbed ore from a p i l e  i n  the south c u t  gave 44 . 52 percent  Cr20 3 . A samp l e  
o f  t he  ore from another dump was  pan  con cen trated and  y i e l ded 53 . 47 percen t  Cr20 3 . "  

Treasher ' s  repor t ,  made i n  1 942 {unpub l i shed depar tmen t  m i ne fi l e  repor t) desc r i bes the devel opment  as 
fol l ows: 

. . .  I n  the summer of 1 942 , two trenches were opened in banded ore at the southern cu t . 
One  trench  is 45 fee t l ong and has a 25-foo t  shaf t . T he other t rench i s  about 1 5  fee t l ong . A 
sma l l  concen tra tor was bu i l t  and ten tons of concentrate were de l i vered to the Me ta l s  R eserve 
s tockpi l e  a t  G rants Pass . About 3 m i l es of road were bu i l t  on the sou th side of the I l l i no i s  R i ver . 

" The north cut  i s  bad l y  caved and d i r t  and rubb l e  covers the o l d  worki ngs . H oweve r ,  sma l l  
a reas of banded ore cou l d  be seen a l ong the wa l l s .  

" The south cut  has been exp lored i n  1 942 by two cuts . T he east  cu t  i s  45 feet l on g ,  4 feet 
w ide , and averages 5 feet dee p .  Banded ore that is reported to assay 20 percen t  chrom i te is 
exposed . A 25-foot shaft exposes ore near l y  to the sump . The banded ore s t r i kes N .  30° E .  
and i s  ver t i ca l , a l though i n  the shaft ,  the l ower par t  tends to d i p  to the N . W .  N ort.h of the 
tren ch ,  banded ore was found 1 5  fee t owoy . T h i s  cu t  ' b l ocks out '  banded ore 60 ' x 4' x 25 '  or 
6000 cu . feet of 29 percent ( ? )  ore . 

" The upper tren ch  i n  the south cu t  exposes bonded ore over o width  of 5 fee t ,  o depth of 
s i x  fee t ,  and o l ength of 1 5  feet . There ore i nd i ca t i ons that the ore zone may extend northward 
and may connect  w i t h  the north cut . " B l ocked out ' ore i s  450 cu . fee t .  Th i s  ore trends N .  60° 
E .  and d ips 64° NW . 

" Be tween the two trenches ,  bedrock i s  not we l l  exposed but there i s  o sugges t ion of 
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add i t iona l  bands of ore . 
" The  nor th cu t  had had no work done on i t  at the t ime  but banded ore can be seen a l ong the 

wa l l s .  The cut  t rends approx ima te l y  N .  60° E .  
" Topography of the area suggests l a nds l ide ac t ion . I f  the ore has s l id , i t  probab l y d i d  so as 

a b l ock so that one may be reasonab l y sure that the area considered is s t i l l  a un i t . " 

E ight  Do l l ar N o .  1 ( 54) 

The E i ght  Dol l ar N o .  1 c l a i m , owned by Murphy and G l enn Young , Kerby,  Oregon , is i n  the S �N E !  sec . 
29,  T .  38 S . ,  R .  8 W . ,  a t  about 1 , 800 feet e l eva t i on on the southwest s l ope of E i ght  Do l l ar Moun ta i n .  I t  i s  
reached by a short jeep road l ead ing  u p  from E i ght  Dol l a r  road near l y  two m i l es west o f  U .  S .  H i ghway 1 99 .  

Deve l opmen t  cons i s ts of a n  open cut  60 fee t  w ide ,  1 00 fee t l ong ,  and as much  as 20 fee t deep i n  a b l ocky 
per idot i te . A 6-foot-wide  l ens  of dun i te exposed in the f l oor of the cut conta i ns fi ne-gra i ned , d i ssem i na ted 
chrom i te some of wh i ch shows f low band i ng . Sma l l  seams of chrom i te from 1/8 to 4 i n ches th i ck  exposed in the 
face of the cu t  curve and branch  I i ke true ve in s  (see Par t  I ,  f igure 1 5) .  The chrom i  te seams are offse t  s l i gh t l y 
a l ong jo i nts and crosscuts by l a ter t h i n  serpen t i ne ve i n l ets fi l l i ng jo i n ts i n  the per idot i te . The  chrom i te bands 
taper rap i d l y  and have been sub jec ted to f l owage fo l d i ng . 

The Youngs reported sh i pp i ng approx ima te l y  1 �  tons of hand-sorted h i gh-grade ore wh i ch was m i xed w i th ore 
from the i r  other c l a ims  in 1 952 . 

Samp l e s  from the E i g h t  Do l l ar N o .  1 c l a i m  ana l y zed in the depar tmen t  l abora tory gave the fol l ow i ng  resu l ts: 

Type of Ore Subm i t ted by Percent  Cr20 3 Percen t Fe 

D i ssem i nated chrom i te i n  dun i te Murphy Young , 1 952 22 . 8 1  9 . 09 

Mass ive  chrom i te w i th some 
attached dun i te E . · N .  Cooke , 1 957 43 . 30 1 0 . 60 

Mass ive chrom i te Department 50 . 00 (approx . )  

S tore G u l ch ( 1 60) 

The S tore G u l ch c l a i m ,  owned by C .  W .  Dean , G ran ts Pass, l i e s  on the r idge  above S tore G u l ch Ranger 
S ta t ion ,  i n  the N E!NW! sec . 3 ,  T .  38 S . ,  R .  9 W . ,  a t  about 1 , 500 feet e l eva t ion . I t  i s  reached by l ess than 
ha l f  a m i l e  of jeep road from the I l l i no i s  R iver road 9 . 2  m i l es west of Se lma . The occurrence was not exami ned 
by the wr i ter . 

Dean reported a sma l l  bu l l dozer cu t  on the hogback r i dge from wh i c h  a few sma l l chunks of mass ive chrom i te 
had been taken . A bout 6 tons , la rge l y  f l oa t ,  were ga thered and m i xed w i th ore from Sadd l e  chrom e  m i n e (Centra l  
I l l i no i s  R i ver A rea) by W .  W .  Lyons, G ran ts Pass , to improve the grade . The ore was sa i d  to assay near l y 50 per­
cent Cr203 . A samp le  subm i tted to the department  from the area by Pete N eubert ,  G rants Pass , assayed 43 . 78 
percen t Cr20 3 and 1 3 . 08 percen t Fe.. ' 

Horse Moun ta i n  Chrom i te G roup ( 1 6 1 - 1 64) 

Severa l sma l l  occurrences of chrom i te ,  Hap C l a ims  ( 1 6 1  & 1 62) , Horse Mounta i n  ( 1 63) and Swede Creek ( 1 64) , 
l i e on the west s l opes of Horse Moun ta i n  between Swede and Sol d i e r  creeks . The area may be reached v ia  the 
I l l i no i s  R i ver , Br iggs ·  Creek ,  and Sol d i er Cree� roads and is about 22 m i l e s  west from Se lma . 

Chrom i te ore i n  the H orse Mounta i n  group i s  the sch l i eren-banded d i ssem i na ted var i e ty wi th a few l enses 
that are fa i r l y  mass ive . The depos i ts l i e  near and para l l e l  to the contac t  of per idot i te w i th hornb l ende gne i ss . 

Hap C l a ims  (Hawk i ns) ( 1 6 1  & 1 62 ) :  Three c l a i ms,  Hap N os .  1 ,  2 ,  and 3, are owned by M .  E .  Adams, W .  F .  
Adams, and Roy H u l l ybe , Se lma·. Map N o .  1 c l a i m  was not exam i ned by the wr i ter . The l owest occurren ce , 
Hap N o .  2 ( 1 6 1 ) ,  i s  a t  1 , 850 fee t e l evat i on i n  the S E !NW! sec . 1 0 , T .  37 S . ,  R .  9 W . ,  about 250 fee t above 
the second swi tchback and a l ongs ide the steep, narrow road l ead ing  up to the oc currences  from Sol d i er Cree k .  
A shor t  tunne l was d r i ven at  th i s  po i n t  i n  sheared serpen t i n i zed dun i te . A m i nor amount of d i ssem inated chrom i te 
was exposed near the bot tom of a 1 0-foot shaft 27 feet from the porta l . 
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The m a i n ,  upper occurrence ,  Hap  N o .  3 ( 1 62) , was former l y  known as Hawk i ns m i n e  after the or i g i na l  l o­
ca tor . I t  i s  a t  2 , 280 fee t  ( a l t ime ter) about  800 fee t  nor th of the center  of sec . 1 0 , T .  37 S . ,  R .  9 W .  W ork i ngs ,  
when v i s i ted i n  J u l y  1 953 ,  cons i s ted of a 30-foot caved tunne l  and cu t  head i n g  west i n to the r i dge  and o sma l l  
c u t  to the southwest expos i ng  a 2 1 - i n c h  zone of banded-d i ssem ina ted ch rom i te i n  a l tered dun i te . The zone st r i kes 
N .  1 5° E .  ond d i ps 75° S E . A sam p l e  of mass ive  ore se l e c ted from the bonds assayed 46 . 6  percen t  Cr20 3 and 
1 1 . 9 percen t Fe . A 20- i nc h  channe l  samp l e  across the ore zone assayed 32 . 96 percen t Cr20 3 ond 9 .  45 percen t 
Fe . There has been very l i t t. l e produc t i on from the occurren ce . 

H orse Moun ta i n  (Cavye l l )  ( 1 63) : The H orse Moun ta i n  oc curren ce , a l so known as the Cavye l l  m i n e ,  I i e s  i n  
the N E! sec . 3, T .  37 S . ,  R .  9 W . l t i s descr i bed by A I I en ( l 94 1 , p .  43) as fo l l ows: 

" . • . The depos i ts I ie at e l eva t i ons of 2 , 500 to 2, 700 fee t an the ncrthwest  r i dge of H orse 
Moun ta i n ,  eas t  of B r i ggs  Creek ,  Joseph i ne  Coun ty . 

" The chrom i te l i es i n  narrow bands ,  s t r i nger s ,  and fa t ter l enses occur r i n g  a l ong  a fa i r l y  
narrow zone for 600 fee t ,  i n  a coun try rock o f  med i um - t o  f i ne-gra i ned banded dun i te wh i ch 
s tr i kes genera l l y  north-sou th ,  var y i ng from N .  1 5° E .  on the l ower ( nor thern)  par t  of the zane 
to N .  8°  W .  on the upper (southern) por t i on . The narrow s t r i ngers and l enses w i t h i n  the zone 
occur  en eche l on ,  be ing  offse t progress i ve l y as one goes southwards . 

" The zone l i es approx ima te l y  para l l e l  to ,  and 1 00 to 200 fee t from , the conta c t  of the dun i te 
i n trus ive w i th the o l der  s ch i s ts l y i n g  to the eas t . T h i s  con tac t  governs the course of a sma l l creek ,  
and  ou t l i nes  t he  r i d ge  upon wh i c h  t he  zone l i es .  To t he  we s t  t h e  r i d ge  drops off s teep l y  i n  a ser i es 
of c l i ffs to B r i gg s  Creek ,  1 000 fee t be l ow . 

" The ore appear i ng i n  a l l  the chrom i te outcrops was l ow-grade ,  d i ssem i na ted i n  charac ter , 
and soft . A few por t i ons  towards the cen ter  of the l a rger bod ies  are more compac t  w i th l ess  gangue ,  
bu t  the average i s  perhaps no t  over 35  percen t  chrom i c  ox ide . The charac ter i s t i c  occurrence i n  
th i s  v i c i n i ty seems to be  i n  narrow s t r i nger s ,  wh i ch vary from the cen ter , where  the chrom i te g ra i n s  
a re  fa i r l y  we l l  packed ,  ou twa rds to t he  edge  w i th more and  more  o l i v i n e  be i ng  i n c l uded and the  
i nd i v idua l gra i ns becom i ng more  and more  sparse . 

" A l though the B r i ggs  Creek chrome  bunkers and road are on l y  3/4 of a m i l e  to the nor t h ,  and 
I i e  at abou t the same e l eva t i on , the steep-s ided 1 000-foo t va l l ey of Swede Creek I ies  be tween . 
F rom the bunkers to the h i g hway i t  i s  a bout  1 2  m i l es ,  thence 1 4  m i l es to G ran ts Pass . "  

A bout  1 m i l e  of t ruck tra i l  has been bu i l t  from the end of Swede Bas i n  road to the depos i t .  
Swede Creek occurrence ( 1 64) : Loca t i on of t h i s  occur rence i s  shown on the Kerby quadran g l e  geo log i c  map 

(We l l s  and others ,  1 948) as be i n g  on Swede Creek i n  the SEa sec . 34, T .  36 S . ,  R .  9 W .  No .further i n forma t i on 
i s  ava i l ab l e .  

R ed Dog (Van G wyn G roup) ( 1 65) 

The R ed D og Chrome former l y  kn,own as the Van G wyn group of 6 c l a ims  was l oca ted by J .  G .  G a l l aher , 
G ran ts Pass,  and V .  W .  Vandeven ter i n  l939 . C .  0 .  A nderson was owner of the cl a im s  i n  1 958 . The work i ng s  
a re  i n  the W � sec . 34 ,  T .  36  S . ,  R .  9 W . ,  a t  abou t  2 , 200 fee t e l eva t i on . A m i l e  o f  jeep tra i l  wh i c h  fords B r i ggs  
and Red D og creeks  near the mouth of  R ed Dog Creek l eads up to the work ing s . The c l a ims  were not  v i s i ted by 
the wr i ter . 

G a l l aher reported work i ng  the c l a im s  i n  1 94 1  and 1 942 and produc i ng about  60 tons of chrom i te wh i c h  av­
eraged 47 percen t  Cr20 3 and 1 4 percen t  Fe . Most of  the ore came from a sma l l  c u t  i n  the g u l l y  a t  2 , 1 75 fee t 
e l eva t i on . A chrom i te l ens  as much  as 6 fee t t h i c k ,  tha t p i nc hed rapi d l y  to 6 i n c hes or l ess ,  occurred i n  a nor th­
trend i n g ,  s teep l y  d i pp i ng  zone . A cc ord i n g  to repor ts , a bout  6 tons of h i gh-grade c hrom i te were m i ned and p i l ed 
bes ide a sma l l  cu t  near the r i dge top ha l f  a m i l e  n or th  of the m a i n  c u ts . More recen t bu l l dozer work has been 
done on the proper ty but  wi thout  deve l op i ng  add i t i ona l  ore . 

Brown Sc ra tch ( 1 66) 

The Brown Sc ra tch  c l a im was l oca ted and worked by Car l S .  F i sher , Se lma  ( 1 94 1  and 1 942) and was l a ter 
owned by Car l  0 .  A nderson , Se lma . I t  I i es about 1 ,  500 fee t north of the center of sec . 3 ,  T .  37  S . ,  R .  9 W . ,  
a t  1 , 850 fee t e l eva t i on . The m i n e  i s  reached v i a  the Oak F l a t  and B r i gg s  Creek road , and i s  about  22 m i l es 
wes t  from S e l ma . The  prope r ty was v i s i ted i n  J u l y 1 955 . 



Table 1 5 .  

A s s a y  I n f o r m a t i o n o n  M i s c e l l a n e o u s  C h r a m i t e O c c u r r e n c e s ,  I l l i n o i s  R i v e r  D i s t r i c t  

Map S ubmi tted by: or Department Jl 
N o .  N ame Owner and Address Samp l e  No . Location Descript ion and Remarks Cr:z23 Fe S i 02 --

38 No Name C. L .  Robi nson BG - 35 NWl sec . 26, T .  38 S . ,  R .  7 W . M assive; refractory (? ) 28 . 9  % 
Grants Pass 

50 Horseshoe A .  E .  W i l l i ams P- 1 2573 S Wl sec .  33, T .  37 S . ,  R .  8 W . Massi ve wi th se rpen t i ne 39 . 36 1 4 . 20 %  
O ' Brien P- 1 2626 S Wa sec . 33, T .  37 S . ,  R .  8 W .  Massive wi th serpentine 36 . 89 1 3 . 1 3  

5 1  Rhea A .  E .  W i l l i ams NWl sec . 4, T .  38 S . ,  R .  8 W .  O re s i m i  l o r  to Horseshoe 
O ' Brien 

55 B l ack K ing Donal d  A. Fos ter  P- 1 2577 Sec . 24, T .  38 S . ,  R .  9 W .  Mass ive - produ ced 46 . 94 1 1 . 50 4 . 23 %  
Kerby sma l l  tonnage 

88 No Name Raymond K i mmes DG -55 NE! sec . 22, T .  38 S . ,  R .  7 W .  ? 32 . 1  
S e l m a  

1 1 2 Apex J .  E .  Bart l ett BG- 1 1 82 Sec . 9 ,  T .  36 S . ,  R .  8 W .  Mass ive;  f loat (? )  5 1 . 56 1 3 . 04 
G rants Pass 

1 1 3 No N ame J .  G .  G a l l aher  Z - 1 509- B Sec . 33, T .  36 S . ,  R .  8 W .  Massive;  f l oa t  47 . 9  
G rants Pass 

1 29 No Name J .  R .  W i n n i ng ham P- 1 3000 Sec . 1 8, T .  38 S . ,  R .  6 W .  M assive; refractory (? ) ;  35 . 27 1 2 . 1 2  
G ran ts Pass f l oat 

1 49 Cedar Creek L .  A .  Cui  bertson· P- 20830 NWl sec . 5 ,  T .  38 S . ,  R .  8 W . F i ne-grained massive 40 . 70 1 5 . 67 1 1 . 20 
S e l ma w i th serpentine 

1 57 Toots G .  E .  Young 
Ke rby N Et sec . 1 9, T .  38 S . ,  R .  8 W .  Sh i pped 4 tons m assive; 49 . reported 

fl oat 
1 67 Briggs Creek J . T .  Sei fert P-209 1 2  C Sec . 3, T .  37 S . ,  R .  9 W .  Con e .  from d i ssemi nated; 55 . 50 1 3 . 24 

S e l m a  p roduced some l ow g rade 

1 82 G ray Rock R .  L .  F rost P-20842 S� sec . 35 , T .  38 S . ,  R .  9 W . M assive; f loat 5 1 . 1 0 1 5 . 00 
S e l m a  

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

.V Assays by L .  L .  Hoagland,  Assayer-Che m i s t ,  O regon Department G eo l og y  and M i ne ra l  I n d ustri es . 
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Work i ngs i n c l ude three tunne l s  and a bu l l doze r  cu t  ( f i gure 2 7) . The upper two tunne l s  are connec ted by a 
w i n ze and shaft a l ong wh i c h  a nar row zone of chrom i te occur s . The country rock  i s  a b l oc ky to sheared serpen­
t i n i zed per idot i te wh ich  var i es i n  compos i t i on from o l i v i ne - r i c h  saxon i te to dun i te . 

The chrom i te s tr i nger  i n  sheared serpen t i ne , exposed i n  the upper tunne l , connec t i ng wi n ze ,  and shaft ,  
ranges f rom 6 to 18 i n c hes  i n  th i ckness . In the upper tunne l  w i n ze the chrom i te s tr i kes N . 1 8° Vv .  a.nd d i ps 55° 
N E .  I t  appears to be offse t ,  howeve r ,  by a shear at  the top of the w i n ze ,  where i t  s tr i kes N .  20° W .  bu t  d i ps 
70° SW . N o  chrom i te was seen i n  the l ower tunne l . Th i s  tunne l crosses a s trong shear wh i c h  s t r i kes N .  5° E .  
and d i ps 75° E .  about 95 feet from the por ta l and i n tersec ts a h ig h l y  fractured zone about 65 fee t  from the porta l . 
A few pounds of chrom i te were repor ted to have been taken from a seam i n  the l ower tunne l ,  but the exac t  l o­
cat ion was not determ i ned . A sma l l  2- by 6- i nch l en s  of chrom i  te was seen i n  the face of the open cut . 

The ore i s  a th i ck l y  d i ssem ina ted to mass i ve  chrom i te i n  a l tered dun i te . Much of i t  i s  h i g h l y  crushed and 
impregna ted wi th ta l c .  A ssays range from 38 to 49 . 7  percent  Cr20 3 and 1 1  to 1 3  percen t  Fe . A bout 40 tons of 
ore were reported l y  produced from the upper work i ngs . 

1 8 10 + 

N 
i n  

0 50 1 00 
· F e e t  S c a l e  - - -

- - -

O n  c h r o m i t e  l e n s e s  
i n  s h e a r . 

2 5° I n c l in e  

�-""" ...... S h a f t  c o n n e c t s  
w i t h  i n c l i n e .  

E l ev a t i o n s  b y  a l t i m e t e r .  

F igure 2 7 .  Ske tch of work i ngs a t  Brown Scratch m ine . 

LOW ER APPLEGATE D I STR ICT  

The  three chrom i te occurrences descr i bed i n  t h i s  area l ie west o f  Wi l l iams and  south o f  Murphy i n  sma l l  i so­
la ted bod ies  of serpen t i ne  wh ich  i n trude the Appl egate format ion . Each has produced sma l l tonnages of chrom i te .  
Base maps cove r i ng the areas descr i bed are the G ran ts Pass and Oregon Caves 1 5-mi nute quadr<!mg le s . 

Penn i ng ton Butte Chrom i te ( 3 1 )  

T h e  Pen n i ng ton Bu tte m i n e  I i e s  a t  t h e  top o f  the r idge i n  the N W �  sec . 8 ,  T .  38 S . ,  R .  5 W . ,  at  4 ,  600 fee t 
e l eva t ion . I t  i s  reached v ia  4� m i l e s  of steep road from a po i n t  on State H i ghway 238 about 1 2  m i l es sou th of 
G rants Pass . The m i n e ,  owned by Frank Ed i ck ,  G rants Pass , was operated in 1 954 by G .  A .  Ax te l , Car l L .  
S tevens ,  and Yard R .  Mi l l e r ,  G ran ts Pass . I t  was v i s i ted by the wr i ter i n  March 1 954 . 
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T h e  coun try rock i s  o l i ght- to dark-green serpent i ne  wh i c h  i s  h i gh l y con tor ted and i n  p l aces somewha t g l assy . 
Sca t tered through i t  are numerous sma l l , a l tered i n c l us i ons of hard metavo l can i c  rack . 

S treaks and l enses of both d i ssem ina ted and mass ive chrom i te were m i ned from a sha l l ow 1 30-foot trench 
trend i ng north across the r idge top . Most of the chrom i te i s  fa i r l y  coarse , w i th i nd iv idua l  gra in s  as much as 1 /8 
i nch  i n  d i ameter; however , f i ner-gra i ned chrom i te i s  d i ssem i na ted i n  the wh i te to pa l e-green serpen t i ne  that 
borders some l enses of mass ive  ore . Spotty exposures of chrom i te remai n i ng in the tren ch i nd i ca te that i t  occurs 
i n  a nor th- trend i ng zone w i th a steep to ver t i ca l  dip eas t . Lenses as much as 3 fee t th ick and conta i n i ng about 
10 tons were reported l y  m i ned . A samp le  of h igh-grade chrom i  te from the ore p i l e  assayed by the department 
showed 52 . 96 percent  Cr20 3 and 1 2 . 43 percent  Fe . 

Reported tota l produc t ion of l ump ore is about  30 tons averag i ng  48 percen t  Crz03 w i th a 2 . 5  chrome- i ron 
rat i o .  Pa r t  of t h i s  (about 20 tons) was reported l y  taken out by pack  horses i n  1 942 . I n  add i t i on ,  approx imate ly  
10  tons of  l ow-grade o re  produced 4 tons of  concen tra tes a t  a cus tom m i l l  i n  G ran ts Pass i n  1 954 . 

S tevens-M i l l er Chrome M ine  ( 32) 

The S tevens-M i l l er m i ne I i e s  near the center  of sec . 7, T .  38 S . ,  R .  5 W . ,  at 4, 450 fee t  e l eva t ion on the 
sou thwest end of Penn i ng ton R i dge , one m i l e S .  65° W .  of the Penn i ng ton But te m i ne ( 3 1 ) . Car l L .  S tevens and 
Yard R .  M i l l e r ,  G ran ts Pass ,  worked the proper ty for a short t ime in 1 954 . 

S i nce the m i ne was f l ooded when v i s i ted i n  O c tober 1 957, d i mens i ons of the underground work i ngs  were ob­
tained from Car l  S tevens . A ccord i ng to h i m ,  the work i ngs cons i s t  of the fol l ow i ng :  an open cut  about 40 by 70 
fee t  i n  area and 1 2  fee t  deep ,  a shaft i n c l i ned 45° SE . to a depth of 25 fee t ,  a 25-foot d r i ft north from the bot­
tom of the i n c l i n e ,  and a 50-foot ver t i ca l  shaft wh i ch  cu ts through the bot tom of the i n c l i ne  and has a 27-foot 
crosscut  to the sou th from the bottom of the shaft . 

The depos i t l i es i n  a narrow and s i nuous body of serpen t i ne tha t con ta i ns numerous i n c l us i ons of hard , gray 
metavol can i c  rock . The serpen t i ne  trends about N .  60° E . ,  near l y  pa ra l l e l  to the r i dge . The chrom i te i s  mas­
s ive and occurs i n  l ens-shaped bod ies ( the l argest l ens m i ned was repor ted l y  4 feet  t h i ck  and 7 feet  l ong) l y i n g  
i n  a p l a n e  wh i c h  s t r i kes nor theast a nd  d i ps about 55° SE . Chrom i te was reported l y  encoun tered a t  two p l aces i n  
the crosscu t . The f i r s t  was a 1 - foot l ens 1 5  fee t  from the bot tom o f  the shaft, a n d  the second was a 6- i nch s tr i nger , 
about 1 2  fee t  farther sou th ,  at the face of the crosscut . 

Most of the ore m i ned come from the open cut  a l ongs ide the col l ar and i n  the upper por t ion of the i n c l i ned 
shaft . A sma l l  amount was a l so removed from the shor t dr i f t to the l eft (nor theas t) from the bottom of the i n c l i ned 
shaft . S tevens and M i l l er r"!parted a produc t ion of about 40 tons of chrom i te assay i ng  46 percent  C r20 3 and 1 2  
percen t Fe . 

S i l ve r  T i p  (Mungers Creek Chrom i te) ( 33) 

The S i l ver T i p  chrome m i n e  is in the NW± sec . 25, T .  38 S . ,  R .  6 W . ,  at about 3, 750 fee t e l eva t ion . I t  
i s  reached by fo l l owi ng the K i nca id  R oad due west from W i l l i ams  for 2 1  m i l es and the road up South Marb l e  G u l ch 
for 1 m i l e  to the m i ne rood wh i ch  branches southwes t .  F rom th i s  poi n t  i t  i s  about 3 m i l e s  to the m i ne . 

A l l en ( 1 94 1 , p .  48) descr i bed the m i ne as fo l l ows: 

" Th i s  depos i t l i es in a north-south band of serpen t i ne ,  bounded on both sides by o lder  sch i s t s ,  
sandstones and l imestones . The bond i s  a t  l east ha l f  a m i l e w i de and the rock i s  a much sheared 
non-porphyr i t i c  serpen t i ne , in wh i ch f ine d i ssem i nated chrom i te i s  not i n frequen t l y found . The ore 
occurs pr i n c i pa l l y  in two areas , on eastern and wester n ,  l y i ng about 400 fee t  apar t .  These wi l l  be 
d i scussed separate l y . 

" Eastern :  Two and perhaps three h i gh-grade ore-bands have here been m i ned by open cuts for 
a d i s tance of perhaps 200 fee t ,  to on  overage depth of 1 0  fee t and a max imum of 20 fee t . The 
bands str i ke  N .  30° to N .  40° E . ,  and d ip from 30° to 60° SE . They are more or l ess d i scon t i nuous 
and l en t i c u l ar a t  the i r  w idest  po i n ts; those that cou l d  be measured were 1 8  to 30 i nches in w i d th . 
A n average con t i n uous w id th wou l d  be about 6-8 i nches . The more or l ess para l l e l  bands ore about 
3-4 fee t apar t .  

"Western :  The ore-bonds about 8 fee t  aport have here been m i ned by tunne l and open cu t  for 
a d i stance of 50 fee t and a depth of 1 0-20 fee t .  These bonds s tr i ke N .  1 5° E . ,  d i p  75° E . ,  overage 
1 -4 fee t w ide and cons i s t  of sma l l e r  sheared i r reg u l ar l e n t i c u l a r  bod ies  of ore (400Ao )  l y i n g  in a 
matr i x  (600/o ) of broken serpen t i ne . 

"Another ore-body l i es 1 00 fee t  to the N .  40° E .  Th i s  body st r i kes N .  50° E .  and apparen t l y  
i s  ver t i ca l . I t  i s  over 20  feet  l ong a s  exposed ,  a nd  1 2-20 i nches w ide . "  
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The m i ne was v i s i ted by the wr i ter i n  August  1 956 and a sketch map was made of the work i ngs on the eastern 
zone (see p l a te 20) . The western zone descr i bed by A l l en ( 1 94 1 )  was not exam i ned . Loca t ion not i ce  ot the m i ne 
was pos ted by Haro ld G .  McCu l l oh and C l arence R .  McCu l l oh , G ronts Pass, on Munger N o .  1 c l a i m ,  Oc tober 
30, 1 95 1 . 

A 5-foot zone of sheared green serpent ine  wi th strenks of d i ssem i na ted chrom i te and th in  l enses of mass ive 
chrom i te was exposed i n  the sma l l  cut near the c l a im center- I i ne post i n  the main (southern) worki ngs of the 
eastern zone . The streaks of chrom i te s tr i ke N .  50° E .  and dip 65° SE . A l ens of mass ive chrom i te abou t 2 fee t 
th i ck exposed at the southwest end of the short dr i ft (see map, p l a te 20) d i ps 45° S E . The enc l os i ng  serpent ine  
rock i s  pa l e-green wi th numerous dark  b l ue- to-b l ack sp l otches and i s  h i gh l y  sheared . 

The chrom i te bands (eas tern zone) descr i bed by A l l en are exposed in a hand-dug cu t ,  about 1 00 fee t  l ong 
and 15 fee t  wide and deep, s i tua ted 1 20 yards N .  55° E .  of the ma i n  work i ngs . These bands of d i ssem inated ta 
fa i r l y  mass ive  chrom i te are as much as 6 i n ches th i ck and s t r ike N .  50° E .  and d i p  45° SE . Much of the o ld  
trench i s  f i l l ed  w i th debr i s  and  overgrown w i th vegeta t ion . No chrom i te was v i s i b l e  i n  a sha l l ow bu l ldozer  cut  
20 fee t  l ang and 8 fee t  wide s i tua ted about 1 75 feet  S .  40° W .  from the o l d  trenc h . 

The chrom i te a t  the S i l ver T i p  m i ne i s  l ow-grade and probab l y  refrac tory . A compos i te samp l e  taken at the 
m i ne by Wa l t Scof i e l d  in 1 954 was concentra ted by pann i ng and assayed a t  N orthwest Tes t i ng Laborator ies ,  Port­
l and . The assay resu l ts were as fol l ows: heads - 26 percen t Cr203; concentrates - 35 . 96 percen t Cr20 3 w i th 
1 0 . 94 percent  Fe; ta i l s - 6 percen t Cr20 3 . 

Samp l es subm i tted to the department  for assay gave the fol l ow ing resu l ts: 

Descr i pt ion 

Chrom i te wi th some serpen t i ne 
G ray mass ive ore w i th serpen t i ne 
Mass i ve chrom i te w i th serpen t i ne  
Se l ec ted mass ive chrom i te 
D i ssem i na ted chrom i te 

23 . 2  
26 . 4  
3 1 . 1 4 
32 . 00 
28 . 54 

Percent 
Fe 

1 2 . 58 
1 4 . 1 7  
8 . 05 

Percen t 
S i 02 

1 0 . 30 
1 4 . 40 

The m ine  produced some hand-sor ted ore dur ing  Wor l d  War I ,  but no record of the amoun t or grade was ob­
ta ined and na product ion was recorded s ince that t ime . Tota l produc t ion is es t imated be tween 50 and 1 00 tons . 

WALDO D I STR I C T  

The 4 0  var ious c h r om i te oc c u r r e n c e s  d e s c r i be d  i n  t h e  W a ldo D i s tr i c t ore scattered about seem i ng l y  w i thout 
pattern . Depos i ts l y i n g eas t of th e  W e s t  Fork  I l l i n o i s  R i ver  occur in re l a t i ve l y  sma l l ,  i rregu l ar bod ies of serpen­
t i ne . The rema i n i ng depos i ts  in the  d i s tr i c t  ore in the e a s t ern f l ank of the I orge Joseph ine per idot i te shee t .  Pr ior 
t o  1 958 the Owens (39) , Vo l en ( 40) , E s t e r l y  ( 42) , C h o l l ord ( 43) , and Tennessee Pass (58) m i nes each hod a pro­
duc t i on of 200 or more  l ong t on s . The C h o l l ord and E s t e r l y  m i nes ore the l argest prod ucers in the d i s tr i c t  w i th 
about 3 , 600 and 1 , 300 tons respe c t rv e l y .  

O c c ur r e n c e s  i n  the d i s t r i c t  were  v i s i ted by the wr i ter between 1 953 and 1 958 . Topograph i c  mops cover i ng 
t h e  a r eas d e s c r i bed i nc l ude  t h e  Cove J un c t i on ,  C h e t c o  Peak ,  and Oregon Coves 1 5  m i n ute quadrang l es . M i s­
ce l l an eou s  occurre n ces  i n  the  d i s t r i c t  not descr i be d  i n  the tex t are l i sted on tab l e  1 6 .  
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Cynth i a  Chrome  M i n e  ( 30) 

The C y n t h i a  m i ne i s  opprox ima ie l y  o quar ter of o m i l e  nor th  of the Ca l i forn i a  l i ne and 800 fee t northeast  of 
Camp G u l c h in the E j  se c . 1 5 ,  T .  41 S . , R .  5 W . ,  at 4 , 600 fee t e l eva t i on . I t  i s  reac hed v i a  the Cougar Creek 
road , and i s  abou t 1 1  m i l es wes t  f rom the  Carber ry Creek road . The  area i s  i naccess i b l e  dur i ng the w i n ter . W hen  
v i s i ted i n  Sep tember 1 957 ,  the m i ne was be i n g  operated by  F rank  G rove r ,  N a than  H .  Sm i th ,  and E .  C .  B r i t t san 
of the T h underb i rd M i n i ng Co . ,  Med ford . The  owners  were Dove Schrock and J .  C .  W e l l s  of A l ba n y ,  O regon , 
and H .  F .  Shaw of G r an t s  Pass . 

The depos i t  oc cur s  i n  a serpen t i ne body about � m i l e  w ide  and 1 � m i l es l on g ,  w h i c h  i n t rudes me tased imen tary 
rocks of the A pp l ega te g roup . A sma l l amoun t  of wh i te mar b l e  i s  exposed on the r i dge about  a quar ter of a m i l e  
nor th o f  the ch rom i te depos i t .  

Ch rom i te has been m i ned from an open cu t  200 fee t l ong , 25 fee t  w i de ,  and about 1 5  fee t  dee p . The cu t  
t r end s  N .  70°  E .  A reservo i r , cons t ruc ted 1 50 yards nor theas t  o f  the m i ne ,  had  abou t  200 fee t  of head , and the  
water  was p i ped to an ore  b in  fo r  wash i n g  l oose d i r t  from the ore . D i amond d r i l l i ng was reported l y  done dur i ng 
O c tober 1 957 ,  bu t  due  to bad weathe r  i t  was d i scon t i n ued before any  new or e was dev e l oped . 

The  or e occurs  as l enses  i n  a zone s t r i k i ng N .  70° E .  A l though the  d i re c t i on of d i p  cou l d  not be de term i n ed 
w i th ce r ta i n ty ,  on e sma l l l e n s  e xposed i n  t he  cu t  had a 40° d i p  to the sou theas t .  T he  l enses  m i n ed were as much  
as 3 fee t th i c k  bu t  p i n ched down  to nar row s t r i ngers . 

D u r i ng W or l d  War  I ,  ore was repor ted l y  taken out on the  tra i l on pack a n i m a l s ;  however , no re cord of the 
amoun t was obta i ned . The T h underb i rd M i n i ng Co . cons t ruc ted 6 m i l e s of road to the proper ty in the summer of 
1 957  and s h i pped 1 35 tons of ore w h i c h  assayed 46 to 48 pe rcen t  Cr 20 3 w i t h  about 2 . 4  ch rome- i ron ra t i o . 

Severa l o ther  c hrom i te occurr ences  ( pr ospec ts )  were repor ted i n  the v i c i n i ty of the Cyn th i a  m i n e  by Na than 
H .  Sm i t h ,  Jacksonv i l l e .  These occur ren ces , not v i s i ted by the  w r i ter , ore l i s ted as fol l ows :  

Two occur rences  on or bes ide the  B i l l  F r u i t tra i l  i n  sec . 1 5 ,  T .  41  S . ,  R .  5 W . One i s  j us t  nor th  of the Or­
egon border  and the o ther  i s  up the tra i l  about  2 , 000 fee t to the nor th  a t  approx ima te l y  4 , 950 feet  e l eva t ion . 
N o  ossoy i n form a t i on was  obta i ned . 

Bear Co t  ch rome  i s  on the Ca l i for n i a-Oregon border o shor t  d i s tan ce wes t  of Bean G u l ch i n  sec . 1 6 , T .  4 1  
S . ,  R .  5 W .  The c hram i te repor t ed l y  assays 46  per cen t Cr 20 3 wi th a l ow per cen t  F e . 

H i gh  B r ushy  c l a i m  i s  s i tuated above the Low G a p  tra i l  a bou t a quar ter of a m i l e  sou theas t  o f  the A rno ld  gol d 
m i ne i n  sec . 1 6 ,  T .  4 1  S . ,  R .  5 W .  

H i gh G ap c hrom e  l i e s  j us t  w e s t  o f  t h e  sadd l e  i n  t h e  NW�  sec . 1 6 ,  T .  4 1  S . , R .  5 W .  T h i s  ch rom i te repor t­
ed l y  has o h i g h  i ron con te n t  (2 1 percen t) . 

Parad i se N o .  1 C l a i m  ( 35) 

The Parad i se N o . 1 c l a i m ,  owned by Max E .  H ughe s ,  Murphy , i s  in t he  N W �  sec . 4, T .  39 S . ,  R .  6 W . ,  
a t 3 , 600 fee t e l eva t i on . I t  l i es  on the r i dge about ha l f  a m i l e  sou th  of Parad i se N o . 2 c l a i m  ( 36) , wh i c h  i s  i n  
the I l l i n o i s  R i ver D i s tr i c t . T he Parad i se N o .  1 c l a i m  was not v i s i ted b y  t h e  wr i ter . B u l l dozer excava t i on s  re­
por ted l y  exposed a sma l l  amoun t of mass i ve  and d i ssem i na t ed ch rom i te .  A sampl e of th i ck l y d i ssem i na ted chro­
m i te subm i t ted to the deportmen t  by P .  W .  W e l c h  i n  1 95 7  assayed 38 . 94 percen t  Cr20 3 and 1 0 . 50 pe r cen t Fe . 

B l ack N ugget  (Owens)  M i ne ( 39) 

The B l ock  N ugget  chrome m i ne i s  near  the east edge of the NW�  sec . 1 1 , T .  41 S . , R .  8 W . ,  on the sou th­
west  s i de of the r i dge a t  approx ima te l y  2 , 700 fee t  e l eva t i on . I n  1 953 the owner s  were Gordon Leonard and D . D .  
A us t i n ,  Cove Junc t i on . Prev i ous owner was Char l e s  O we n , Tok i lmo . The c l a i m  i s  reached v i a  the Page Creek­
Cowboy m i ne  rood wh i ch  branches east from the Tak i lma rood 1 . 5 m i l e s  south of Tak i lma . The mine i s  about 
0 . 4  m i l e  beyond the Cowboy copper mine and 2 . 7  mi l es from the Tak i lmo rood . 

Shenon ( 1 933, p .  1 78) reported on the occurrence as fol l ows: 

" The Owens ch romi te m i ne is in the NW 1 sec . 1 1 ,  T .  41 S . ,  R .  8 W .  I t  is reached by a 
tra i l  connec t i ng w i t h  the East Fork rood at the O wens form . The depos i t  i s  opened by o tunne l 
about 40 feet  l ong . O n l y  a few tons of ore hove been m i ned . A sma l l  body of serpen t i ne  crops 
out at the m i ne and is surrounded on o i l s ides  by fi ne-gra i ned greenstone . The chrom i te occurs 
as  two sma l l  l ens-shaped bodie s ,  one near the face of the d r i f t and one about 15 fee t  from the 
por ta l . " 
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A l a ter report by A l l en ( 1 938 , p .  46) stated: 

" The soi l man t l e · i s  very heavy ,  and bo th d r i f ts , dug dur i ng  the war , have col l a psed so that 
o i l data are token from surface i nd i cat ion s ,  or by word of mou t h  from Mr . Owen . 

" The nor th-south  trend i ng ore-bear i ng  zone of sheared serpen t i ne  is a bout 35 fee t w ide , 
bounded by outc rops of mass i ve  gobbraid rock on both s i des . I t  l i es on a south s l ope , near the 
top of the east-west r i dge . A c hange in the vege ta t i on 200 feet nor th of the tunne l  en trances 
on the l eve l  r idge top a l so apparen t l y  marks the edge of the serpen t i ne  in that d i rec t ion . 

"A ccord ing  to Mr . O w e n , most of the ore was taken from the dr i ft dr iven a l ong the east 
wa l l of the zon e ,  fol l ow i ng a l ong o chrom i te seam l oca ted by a sma l l  ore outcrop . Three k id­
neys , eac h  la rger  than  the l o s t ;  were taken out  as the d r i f t  progressed over  a d istance of  about 
75 feet; the l ast g i v i ng abou t  50 ton s of ore . 

"Another tunne l  d r i ven i n  ot a ' eve l  1 0  fee t be l ow and 20 fee t  to the west of the f i r s t ,  
i n tersected o k idney a t  30 fee t ,  a t  o poi n t  on l y  10  feet from the end of the f i r s t  tunne l . 

" N o  es t ima te of r eserve con be made , as no ore outcrops and both d r i f ts ore c l osed . 
C .  O wen says that when the m i ne was c l osed down they were work i ng  i n  sol id  chroin i te i n  the 
east d r i f t ,  and the west d r i f t  hod j ust reached o sol id  face of ore . One hundred a nd f i fty tons 
were sa i d  to hove been token out by tha t t ime ,  th i r ty tons of wh i ch rema i ned p i l ed ot Tok i lmo  
and  was token ou t  i n  1 936 . " 

1 49 

The m i ne  was v i s i ted by the wr i ter in September 1 953 and o sketch mop mode of the work i ngs (see p l a te 2 1 ) . 
Cons iderab l e  bu l l dozer wor k had been done and add i t i ona l  ore was reported l y  sh i pped . 

The depos i t  i s  un i que i n  that i t  occurs i n  o body of serpen t i ne  that i s  not more than 1 00 feet across i n  �ny 
d i rec t ion . The serpen t i ne  is surrounded by metavol can i c  rocks of the App l egate group . Part i a l l y  rec r ysta l l i zed 
i nc l us i ons  of the me tavol can i c  rock hove the appearance of bas i c  d i kes . A th i ck  cover of soi l and wea thered 
metavol can i c  f l oa t  rock over l i es the upper edge of the serpen t i ne so that i ts ac tua l near-surface extent may be 
greater than is apparen t .  

A few sma l l  l enses o f  ch rom i te 2 t o  6 i n ches w ide were exposed i n  the sma l l  p i t i n  the north edge o f  the cu t . 

The apparen t str i ke of the chrom i te i s  N .  45° W .  w i t h  a d i p -of 50° N E .  The fol l ow i ng  assays were made by the 
depo r tmen t  on grab samp l es subm i t ted from the occurrence . 

Descr i p t i on of O r e  Percent  
Cr20 3 

Mass i ve  ch rom i te 37 . 1 
Mass ive  chr om i te 4 1 . 03 
Mass i ve  chrom i te 34 . 50 
Massi ve ch rom i te 37 . 63 
Mass ive chrom i te 42 . 1 6  
Mass ive chrom i te (f l oa t) 4 1 . 60 

Percent  
Fe  

1 2 . 89 
9 . 90 
9 . 73 
9 . 73 

1 0 . 96 

Percent 
S i02 

4 . 70 

7 . 30 

A l though comp l e te ana l yses are not ava i l a b l e  to prove i t , i t  i s  l i ke l y  that the ore conta i ns o re l a t i ve l y  h i gh­
a l um i na con ten t and wou l d  tend to be refrac tory . 

Total product ion of the m i ne to 1 958 is be l ieved to be about 200 tons . 

A l i  Babo (Va l en) (40) 

The A l i  Babe c la i m ,  owned by John P .  Rodw i ck ,  G ran ts Pass , is in the S�NW! sec . 3 1 ,  T .  40 S . , R .  7 W . ,  
on the h i l l s ide west of a sma l l  tr i bu tary of E l der Creek,  a t  about 2 , 400 feet e l eva t ion . The m ine rood branches 
sou th from Happy Camp rood 2 . 3  m i l es east of the Tok i lma rood . The prospec t was v i s i ted i n  1 938 by J .  E .  A l l en ,  
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a t  w h i c h  t ime i t  was awned b y  John Va l en and G eorge James,  Ho l land . A l l e n ' s  repor t ,  publ i shed i n  the Joseph­
i ne County Meta l  Mi nes Handbook (Oregon Dept . G eol ogy  and M i nera l l ndust . ,  1 952 , p .  222) i s  quoted as 
fol l ows: 

" The country rock  is norma l ,  dark green , por t l y  serpen t i n i zed per idot i te-por phyry , assoc ia ted 
wi th greenstone wh i ch crops out wi th i n  50 feet of the depos i t .  D ue to the caved cond i t ion of 
the cuts and the broken character of the rock ,  the ore s t ructures are hard to i n terpre t ,  but the 
banded and d i ssem inated ore i n  the l a rgest  nor thern cut (6 by 20 by 10 feet) appears in three 
s ides of the cut, and seems to l i e in a th i n  hor i zonta l  ' b l anke t ' , probab l y  on l y  1 to 2 feet th ick . 
The band ing in the ore i tse l f  s tr i kes N .  30° to 50° E . ,  and d i ps 55° to 65° east . I n  the south­
ernmost of the three cuts, 40 feet away ,  the ore appears to s t r i ke N .  1 5° W .  and d i p  50° eas t ,  
a n d  i s  l ess than 2 feet th i ck . "  

The prospec t  was v i s i ted i n  1 952 by D .  J .  W h i te ,  former depa r tment  f i e l d  geol og i s t ,  a nd i n  1 953 by the 
wr i ter . The fol l ow i ng i n format ion i s  based on those observa t ions . 

Banded-d i ssem i na ted chrom i te exposed i n  a sma l l  " i s l and "  6 feet h i g h  i n  an upper bu l l dozer cu t  i s  i n truded 
by a 20- i nch- th i ck  d i or i te ( ? )  d i ke wh i c h  s t r i kes N .  1 5° W .  and d i ps 45° SW . Band i ng in the chrom i te under­
l y i ng  the d i ke has on  apparent  s tr i ke of N .  50° E .  and d i p  of 50° S E . The tota l th i ckness of the chrom i te was 
not exposed . A bout 3� feet  of d i ssem ina ted chrom i te l i es above the d i ke and has a th i n  coppi ng of serpen t i ne . 

Two separate chrom i te zones ,  bo th very i rregu l a r  and s i nuous , are exposed in the l ower por t i on of the face 
of the cut j us t  west of the " i s l and . "  The l ower par t ,  wh i ch appears to be the l arger ,  is poor l y  exposed . I t  has 
a max imum exposed t h i ckness of 1 8  i nches and l ength of 45 feet  a l ong the face . 

Two represen ta t i ve samp l es of the d i ssem i na ted chrom i te subm i t ted to the departmen t assayed 1 8 . 07 percent 
Cr20 3 w i th 8 . 97 percent  Fe, and 1 8 . 57 percen t Cr20 3 w i th 9 . 74 percent  Fe, respec t ive l y . Mi l l ed concen­
trates assayed 45 . 22 per cent  Cr20 3 and 1 2 . 97 percen t Fe . A samp l e  of  se.l e c ted h i gh  grade ore subm i tted by 
Rodw ick  assayed 4 1 . 25 percent  Cr20 3 and 1 2 . 57 percen t Fe . Rodw i ck repor ts a tota l produc t ion of  the m i ne to 
May 1 958 as approx ima te l y  550 tons averag i ng 28 percent  Cr20 3 . 

Ester l y  M i n e  (42) 

The Ester l y  m i ne i s  in ��e N � sec . 22 , T .  40 S . ,  R .  8 W . ,  on the south f lank  of a l ow h i l l  at the north edge 
of French F l a t ,  about ha l f  a m i l e  west of the R ockyda l e  road and 6 m i l es south of Cave J unc t ion . Owners are 
R .  F .  O l i phan t ,  Cave Junc t ion ,  and G .  G .  Pepperd ine , Los Ange l es ,  Ca l i forn i a . 

S henon ( 1 933, p .  1 78) reported on the Ester l y  m i n e  as fol l ows: 

" . . .  The are has been m i ned from a trench  about 50 fee t l ong  and from severa l open p i ts .  
The l a rger open i ngs are now i na ccess i b l e  because of water . The m i ne  was worked i n  1 9 1 8  by 
G eorge Bar ton and i s  sa i d  to have produced about 1 ,  000 tons of ore . 

" The or e occurs as i r regu l a r  bod i es in serpent ine  and ,  as i nd i ca ted by the trend of the 
open i ngs , has a str i ke of about N .  20° E .  The ore i s  typ i ca l l y  mott l ed green a nd b l ack  and is 
composed pr i n c i pa l l y  of chrom i te and serpen t i ne  . . . .  " 

A l l en ( 1 94 1 , p .  48) descr i bed the depos i t  as fol l ows: 

" The coun try rock is composed of i r regu l ar l y  north-south trend i ng l edges of more mass ive 
and res i s tan t  pe r idoti te porphyry a l terna t ing  near the depos i t  w i th a t  l east two zones of  more 
h i gh l y  serpen t i n i zed and sheared rock . Th i s  terrace s l opes gen t l y  sou thward under  the over l app ing  
grave l s  o f  t he  Ester l y  p l acer  m i ne . The work i ngs l i e i n  a serpen t i ne-ta l c-magnes i te zone from 6 
to 1 0  fee t w ide w i t h i n  one of these serpen t i n i zed areas . N umerous k idney-shaped bod i es of 
wh i te magnes i te averag ing perhaps 2 feet i n  d i ame ter are exposed i n  both wa l l s  of the ma i n  c u t .  

" The ore-bear i ng zone . may be· traced N .  20° E .  up t h e  h i l l  for 1 000 fee t  b y  means of 
these l enses of magnes i te and the h i g her degree of serpen t i n i za t ion of the coun try rock . 
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" The ma i n  work ings are 1 00 leet l ong , s tr i ki ng  N .  20° to 30° E .  Two ore bod ies appear 
to have been m i ned , the southern (sma l l er) having  been bounded on the east by a we l l  defi ned 
ver t ica l  fau l t  trend i ng N .  30° E .  A t  the present t ime the pi ts are f i l l ed wi th wa ter , but  they 
appear to be of considerab l e  depth . I t  i s  sa id tha t the ore was m i ned down to 40 fee t in depth , 
ond not bottomed . Very l i t t l e  ore con be seen i n  p l ace . 

"A sha l l ow cut  i n  green sheared serpent ine 1 00 feet north up. the h i l l  shows no ore . 

" T hree hundred ond fi fty fee t nor th of the ma in  work ings a 30-foot north-south cut  shows 
some magnes i te l enses but no ore in p lace . Severa l sha l l ow prospect ing d i tches apparen t l y  
fa i l ed to p ick  up any  ore here . 

" E i gh t  hundred and twenty fi ve fee t north of the ma in  workings ( 1 75 feet from the top of 
the r idge) about ha l f  a ton of ore has been m i ned from narrow l enses , on l y  a sma l l  one- i nch 
s tr inger now appear ing  i n  p l ace . 

" I f  the ore-bear i ng  zone has an eas tward d i p ,  a l l  these worki ngs wou l d  l i e accurate l y  
upon a N . 20° E .  s tr i ke . 

" The ore var i es from the predom i nan t l y  spot ted ond nodular  med i um-grade var ie ty to a 
sma l l  amoun t of dense mass ive h i g h  grade wi th a meta l l i c l ustre on fresh surfaces . "  

1 5 1  

When v i s i ted by the wr i ter i n  December 1 955 , the ma i n  southern cut  or trench  had
,
been en larged to about 

60 by 1 20 feet in area ond 30 feet deep; it was fi l l ed wi th wa ter . The occurrence had been dr i l l ed dur ing 1 956 
whi l e  under l ease to John S herman . One ho le  dr i l l ed to 1 25 fee t repor ted l y  con ta i ned 78 feet  of chrom i te .  I n ­
format ion on  pos i t i on ond d i rec t ion o f  the ho l e  was no t  obta i ned . Dur ing the per i od from 1 952 t o  1 956 approx­
imate l y  1 ,  300 tons of ore conta i n i ng on average of about 20 percent  Cr203 were concen trated at the Wa l do 
M i l l i ng Co . m i l l ,  s i tua ted south of the m i ne on French  F l a t .  A ccord i ng to Mr . O l i phant  about 370 tons of con­
cen tra tes assay ing  about 44 percent  Cr20 3 and 1 4  percent Fe were sh i pped dur i ng  th i s  per i od . 

Cho l l ard M i ne (Go l conda) (43) 

The Chol l a rd m i ne , owned by the Wa ldo M i n i ng Co . ,  Cave Junct ion ,  is near the cen ter. of the S� sec . 1 7, 
T .  40 S . ,  R .  7 W . ,  a t  2 ,  1 75 feet e l eva t i on ,  near the head of Sowe l l  Creek, a tr i bu tary of A l thouse Creek . I t  
l ies about 1 0  m i l es by rood southeast of Cave Junc t ion . From Taki l ma rood , access i s  v i a  D i c k  George rood for 
3 m i l es to the m ine road wh i ch fol l ows the south s ide of A l thouse Creek for 1 m i l e  and then up Sowe l l  Creek 
about 1 m i l e  to the m i ne . 

The m i ne has a h i s tory of opera t ion dat ing bock to Wor l d  War I .  D i l l er and others ( 1 92 1 ,  p .  3) l i sts the 
G ol conda as  hav i ng  sh i pped ore in 1 9 1 8 .  The ore was treated in a sma l l  m i l l  s i tuated be l ow and nor th of the 
m ine on Sowe l l Creek . A l l e n  ( 1 94 1 ,  p. 47) o l so reported on the m i ne . 

Accord ing  to R .  C .  Treosher (unpub l i shed departmen t m ine fi l e  repor t ,  1 942) , the m i l l  was reconstruc ted a t  
the same s i te i n  1 942 and the m i ne reopened . 

The property was v i s i ted by the wr i ter severa l t imes between 1 952 and 1 953 and a map made of the work­
ings (see p l a te 22) .  Deve lopment  cons i s ts of approx imate l y  700 feet  of underground worki ngs,  on open pi t area 
1 50 feet  in d i ame ter and 35 feet deep, and an excava ted area extend i ng south of the pi t .  Ear l y  stop ing at the 
chute ,  l oca ted 300 feet from the tunne l  por ta l , deve l oped a g l ory ho le  wh ich  was l a ter en l arged by open-pi t 
me thods (f i gure 28-a) . The tunne l  was extended to ·the southeast and approx imate l y  300 tons of l ow-grade ore 
was m i ned from the s tope s i tua ted under the south edge of the p i t .  Further souther l y  extens ion of the tunnel  i n  
1 954 fa i l ed to  deve l op more chrom i te .  The tota l product ion o f  t he  m i ne i s  est ima ted to  be  about 3, 500 tons of 
mi I I  ore con ta i n i ng from 1 0  to 35 percent Cr20 3 . About 1 00 tons of hand-sorted l ump  ore was a l so reported l y  
sh i pped . . 

The depos i t  l i es i n  a tongue of sheared , serpen t i n i zed saxon i te and sheared to b l ocky,  serpen t i n i zed dun i te 
c l ose to the contact  w i th metavol can i c  rocks of the App l egate group . N umerous b l eached , a l tered i n c l usi ons 
of metavol can i c  rock ore found in the serpent ine (see f igure 28-b) . The contac t  is a j umb l ed m i xture of the two 
rock types where sma l l  f i ngers of serpent ine penetrate the metovol con i cs .  The predom i nant  d i rect ion of shear ing 
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Figure 28. Views ot the Chol lord mine in 1952. (o) Looking north at glory hole i n open p i t .  
(b) B leached, a l tered inclusions of metavol can ic rock i n  serpentine. 
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1n the serpentine strikes about N .  30° W .  and dips moderately to steeply southwest para l lel  to the contact. A 
few smal l  faults in the work ings contain chromite which hos apparently been drown into them by shearing action. 

The chromite is a medium-grained disseminated to fa irly  massive variety which occurs mainly as lenses and 
narrow seams lying in a zone striking approxima tely N .  30° W .  and dipping from 20° to 70° SW. Some of the 
more massive chro;nite was sorted and shipped wi thout m i l l ing . Deportment analyses of the ore ore as follows: 

Description of ore 

Disseminated chromite 
Disseminated chromite 
M i l l ed concentrate 
Fine-gro ined massive chrom i te 
Low-grade d i sseminated chromite 

P i t  No. 2 .  Llano de Oro Mine (44) 

27.0  
24 . 7  
47 . 8  
44.04 

8 . 6 1  

The fol lowing information i s  quoted from Shenon ( 1 933, p .  1 77): 

Percent 
Fe 

1 5 . 4  
1 2 . 80 
6 .  76 

"Small  deposi Is of chrom i te ore known in several places neor T oki lmo1 and development 
work has been done on some of them . A l l  occur os i rregul ar bodies in serpentine or os irregular­
shaped surface boulders which clearly hove been derived from serpentine oreos. Chromite deposi ts 
hove been m ined north of French Flat, in the NW� sec . 22, T .  40 S .  1 R .  8 W .  1 and in the N E� 
sec . 1 1 1  T .  4 1  S . 1  R. 8 W . 1  and i rregular bodies of chromite were disclosed in the serpentine 
bedrock in pit 2 of the Llano de Oro mine.  Several Iorge boulders of chromi te occur along the 
rood between Tokilmo and the Queen of Bronze mine and in other places . . . .  " 

Chapman Creek Chromite (45) 

The Chapman Creek occurrence is 5 miles east of Cove Junction in the SW!SE;\ sec. 1 4 ,  T .  39 S . 1  R. 8 W . ,  
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F i g ure  29 . Geo l og i c  ske tch  mop of Chapman Creek chrom i te prospec t . 

o t  2 , 260 fee t ( a l t ime ter) e l eva t i on . A rood bra n ch i n g  west  from the C hapman Creek rood 0 . 6  m i l e  north of the 
O regon Caves H i g hway l eads for 1 . 7 m i l es to the depos i t .  The occur rence i s  repor ted to be on pr i va te l and 
owned by John N y l und , G ran t s  Pa ss . The proper ty was l eased for a shor t  t ime by the W a l do M i l l i n g  C o . , who 
processed a sma l l  amoun t of  the l ow-grade ore . I t  was a l so re por ted l y  l eased by G ene Brown , O ' B r i e n ,  d ur i n g  
wh i c h  t i m e  some d i amond d r i l l i n g  w a s  done . T h e  occur rence w a s  i na c t i ve when v i s i ted A ugus t  1 956 . 

The ma i n  (nor thern) work i ngs  con s i s t  of on open cu t  a rea approx ima te l y  60 fee t w i de ,  80 to 1 00 feet l on g ,  
a n d  abou t 8 fee t deep (see ske t ch  mop  f i g ure 29) . A bu l l doze r  tren ch extend ing  sou thwest  from t h e  c u t  i s  abou t 
1 50 fee t  l ong  . .  

The deposi t l i es i n  a h i g h l y  sheared serpe n t i n i zed soxon i te abou t  70 fee t  east  of i ts con tac t  w i th me tased i ­
men ts cons i s t i n g  o f  sha l e ,  g raywacke,  a n d  m i nor cher t o f  t h e  App l ega te group . T h e  sheared contac t  s t r i kes N . 
1 5° E .  and d i ps 85 ° W .  para l l e l  to the a t t i tude of the o lde r  rocks . A hor nb l ende d i or i te d i ke has  i n truded a l ong 
the con tac t  and i s  exposed a t  the nor thwestern edge of the excava ted area . Sma l l  l ens-shaped i n c l u s ions  of a l ­
tered A pp l egate me ta sed imen tary  rock l i e a l ongs ide  and south o f  a ch rom i te-bea r i ng d un i te . 

A zone of l i g h t - co l ored a l tered d un i te 5 fee t w ide  con ta i n i ng  bonded-d i ssem i na ted c hrom.i te i s  exposed be­
tween the upper and l ower l eve l s  of the c u t . Bond ing of the ch rom i te s t r i kes N .  1 5° E .  and d i ps 75° W .  F i ne­
gra i ned d i ssem i na ted chrom i te in sheared se r pen t i n e  and rare coarser-gra i ned and more mass i ve  ch rom i te ore sca t­
tered abou t i n  the upper por t i on of the cu t  but  were not  seen in  p l a ce . 

A few p i eces  of d i amond dr i l l  core and one d r i l l  ho l e  trend i ng N .  1 0° W .  a t  a 45° an g l e  were found i n  the 
d i ssem i na ted chrom i te .  No i n forma t i on was obta i ned on resu l t s of d r i l l i ng . A g rab  sam p l e  of the d i ssem ina ted 
ore assayed 1 4 . 60 percen t Cr20 3 and 8 . 1 4  per cen t  Fe . A concen tra te assayed 45 . 1 8 per cen t  Cr20 3 and 1 3 . 60 
percen t  Fe . The amoun t of produc t ion is not  known bu t  i s  be l i eved to hove been sma l l . 
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Three other prospec t  cu t s  l i e about ha l f  a m i l e  to the south i n  sec . 23 . Two cu ts ore above the rood , and a 
l arger one (about 1 2  fee t  deep) l i es be l ow the rood . The tunne l has caved . A few sma l l  p ie ces of sheared , fa i r l y  
mass i ve  t o  d i ssem i na ted chrom i te were found o n  t h e  dump b u t  no samp le s  were assayed . T h e  l ower c u t  exposes 
the con tac t  of serpen t i ne  wi th decomposed me tavol can i c ( ? ) rock . The con tac t  s t r i kes N .  1 5° E .  and is about 
ver t i ca l . No chrom i te was seen in p lace  at any of these cu ts . 

Lookou t O ccur rences  (56) 

Two sma l l  chrom i te occurrences l i e near the Tennessee Moun ta i n  Lookout  in the SE!  sec . 1 ,  T .  39 S . ,  R .  9 
W .  The nor thern occurrence i s  about 1 00 yards south of the l ookout a t  3 , 050 feet  e l eva t ion , and the sou ther n 
l i es jus t  be l ow the rood abou t ha l f  way between Tennessee Pass and the l ookou t a t  2 , 750 fee t  e l eva t ion . The area 
con be reached from Kerby via the West  S ide rood and the Tennessee Pass rood for a tota l d i s tance  of abou t 4� 
m i l es .  

The two oc currences ore a l i gned w i th others i n  the area and i nd i ca te a chrom i te-beor i ng hor i zon tha t s tr i kes 
N .  1 5° W .  

When v i s i ted i n  A pr i l  1 958,  the  sou thern occurrence hod a caved , west- trend ing tunne l  i n  to l cose sheared 
serpen t i ne . A not i ce pos ted near the tunne l  i nd i ca ted the c l a i m  hod been l oca ted by Percy A .  Lee , Cove Junc­
t i on . N o  chrom i te was seen  i n  p l ace  a t  t he  tunne l . A few chunks o f  l ow grade on  t he  dump appeared to  hove 
been broken from a surface  exposure . 

The nor thern oc cur rence (not  v i s i ted) has hod no deve l opmen t  work . A sma l l  p i l e  of f l oa t  chrom i te ,  repor t­
ed l y  abou t 1 00 pound s ,  hod been  col l ec ted a t  the l ocat ion . 

A sam p l e  of chrom i te w i th some m i xed serpen t i ne  from the southern occurrence ,  subm i t ted to the  depo r tmen t  
by  Mr . Lee , assayed 4 1 . 52 percent  C r203 and 9 .  74  percent  Fe . A samp l e o f  coarse-gra i n ed mass i v e  chrom i te 
w i th serpen t i n e  on shears subm i t ted from the northern oc currence  assayed 26 . 1 5 percent  Cr20 3 and 1 4 . 40 per­
cent Fe . These resu l ts i nd i ca te  tha t the chrom i te from the northern occurrence poss i b l y  conta i ns a r e l a t i ve l y  
h i gh  percen tage of A I 20 3 . 

Tennessee Chrom i te (57) 

The Tennessee m i ne when v i s i ted i n  May 1 958 was owned by Thomas E .  Young ,  Murphy Young , and G l enn  
C .  Young o f  K erby ,  Oregon , and was under l ease to Roy G .  Evan s ,  Cove  Junc t i on . I t  l i e s  nea r  the Tennessee 
Pass-Canyon Creek tra i l  o ; �  the southwest s ide of Tennessee Moun ta i n  in the N E! N E !  sec . 1 1 ,  T .  39 S . ,  R .  9 W . , 
at 1 ,  850 feet e l eva t i on . The m i n e  i s  about 5� m i l es west of Kerby and i s  reached v i a  the Tennessee Pass rood . 

Deve l opmen t  work cons i s ted of a sha l l ow cu t  ben ch ,  a 25-foot crosscut tunne l  t rend i ng N .  60° E . ,  and a 
4-by-5 foot cu t  on the southeast s i de  of the tunne l . Reported l y  l a ter bu l l dozer excava t i on removed the sha l l ow 
tunne l . 

The count ry  rock ,  a b l ocky , por t l y  serpen t i n i zed per idot i te ,  i s  covered w i th broken rock m i xed w i th so i l . 
A l ens of mass i ve h i gh-grade chrom i te as much as 1 4  i nches  t h i c k  was exposed i n  the southeast  s i de of the tunne l . 
The chrom i te l ens  hod a s t r i ke of N .  45° W .  and a d i p  of 35° to 40° SW . Severa l sma l l  s tep l  i ke offsets  were 
apparent  in the ore . Some chrom i te hod been by-passed i n  the s i l l  of the tunne l ,  and a sma l l  pi n ch i ng segment  
was  a l so exposed i n  the nor th wa l l . 

To the sou theas t  i n  a h i g h l y  deformed , f i ne-gra i n ed ,  serpen t i n i zed d un i te ,  c hrom i te occurs  as angu la r  chunks 
as much as a foo t across and i n  t h i n  d i sp l aced w i sps end i ng abrupt l y on t i g h t  shears . These occurrences appear to 
be the resu l t of comp l ex d i sp lacement  of a sma l l  chrom i te sch l i eren a l ong severa l nonpara l l e l  shear p l anes . 

A shor t d i s tance be l ow the ma i n  work i ngs on the tra i l  there ore two sma l l  c u ts that expose a m i nor amoun t  of 
f i ne-gra i ned , d i ssem i na ted , somewha t magnet i c  c hrom i te .  N o  assays of th i s  rock were obta i ned . H i gh-grade 
f l oa t  found at th is  poi n t  prompted the d i gg i ng . 

Chrom i te a t  the ma i n  occurrence i s  remarkab l y free from gangue . I t  is coarse-gra i ned and mos� ive  w i th a 
prom i nen t  p l a ty fracture c l eavage . Deportmen t  assays  i n c l ude  the fo l l ow i ng :  1 )  53 . 60 percen t  Cr20 3 and 1 2 . 99 
percen t  Fe; 2) 55 . 54 percen t  Cr20 3 and 1 1 . 08 percen t  Fe; and 3) 54 . 70 percen t  Cr20 3 and 1 1 . 08 percent Fe . 
A tota l of 2 1  l ong tons of chrom i te was sh i pped to the governmen t  stockp i l e  from th i s  property . The ore averaged 
52 . 58 percent  Cr203, 1 1 . 4 1  percen t  Fe, and 3 . 64 percen t  S i 02 . 

Tennessee Pass Chrom i te (58) 

The m i ne  is owned by Murphy Y oung , Thomas E .  Young , and G l enn C .  Young ,  Kerby , Oregon . I t  is in the 
S E.\ N E! sec . 1 2 ,  T .  39 S . ,  R .  9 W . ,  at 2, 1 65 (a l t ime ter) fee t e l eva t i on on a bore ,  steep serpen t i n e  r idge ,  a 
quarter of a m i l e  southwest of Tennessee Pass . I t  i s  reached v i a  the Tennessee Pass rood and i s  abou t 4 m i l es west 
from K erby . 
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The depos i t  was repor ted l y  d i scovered i n  1 9 1 8  ond produced about 300 tons of h i gh-grade chrom i te du r i ng  
Wor l d  War  I .  I t  wa s  re l oca ted by  t he  presen t owners i n  1 952 . I n  Apr i l  1 958 t he  Youngs sh i pped 6 l ong tons wh i c h  
assayed 50 . 1 1  percen t Cr20 3 , 1 3 . 1 5  percen t  F e ,  and 6 . 46 percent  S i0 2 . 

The work i ng s ,  when v i s i ted i n  Apr i l  1 958,  cons i s ted of a shor t  tunne l ,  now caved ,  t rend i ng N .  1 0° E ;  o 
caved g l ory hol e about  20 feet i n  d i ameter  and 1 5  feet deep; and sha l l ow cu ts ex tend i ng  nor th from the g l ary  ho l e . 
A shor t  rood and on excava ted or eo ( 75 by 25 feet) be low the tunne l were the l a test deve l opmen ts . 

The coun try rock is o green i sh-gray to b l ock  sheared serpen t i ne . Ma ny curv i ng shear s ,  some  w i th narrow 
gouge zones , trend in a norther l y  d i r e c t i on . Accord i ng  to a repor t by the owners , med i um to coarse-gra i ned mas­
sive chrom i te was found i n  l e ns-shaped mosses in the con tor ted serpen t i ne . The l enses trended north and d i pped 
steep l y to the wes t . 

N e t t i e  Chrome C l a i m  (6 1 )  

The c l a i m  was l oca ted by N e t t i e  Sowe l l  and R i chard M .  D i xon , Cove Junc t i on . The d i s covery p i t  i s  s i tua ted 
near the west end of o 400- foot trench on top of W ood cock Moun ta i n  i n  the S �N  E! sec . 25 , T .  39 S . ,  R .  9 W .  , 
a t  3 , 300 fee t e l eva t i on . I t  i s  4 m i l es to the c l a i m  v i a  the Wes t  S i de  rood and Woodcock Moun ta i n  mad from o 
poi n t  3 m i l es sou th of Cave Junc t i on . The top of Woodcock Moun ta i n  has o sha l l ow zone of red l a ter i t i c  soi l de­
r i ved from the under l y i ng ,  por t l y  serpen t i n i zed per idot i te . 

The d i scovery p i t  was a bout 4 fee t w ide and 5 fee t deep when v i s i ted i n  J u l y  1 953 ,  and a 3/4- ton p i l e  of 
broken chrom i te was seen near the pi t .  The chrom i te appa ren t l y  come from a l oose bou l der or bou l ders wh i ch had 
weathered out of the per idot i te and l a y  in the red so i l . A few p ieces  of chrom i te conta i n i ng gor n i er i te fi l l i ng  
frac tures i nd i ca te  a l ong per i od of weather i n g ,  l each i ng , and downward enr i c hment  of n i cke l . Som e  gorn ie r i te 
and abundan t  cha l cedony boxwork are found over the genera l  area . One  sma l l  chrom i te s t r i nger an i n ch  th i ck 
was seen i n  a pe r i dot i te bou l der abou t 1 00 yards nor th of the p i t  a l ong wi th a few o ther sma l l p i e ces of chrom i te 
f l oa t .  

A sam p l e ,co l l ec ted from the ore p i l e ,  o f  coarse-gra i ned mass i ve  chrom i te wi th m i nor serpen t i n e ,  garn i e r i te ,  
a n d  l a ter i te assayed on l y  1 6 . 80 percen t  Cr20 3 a n d  9 .  7 8  percen t  Fe . I t  i s  I i k e l y  t h a t  som e of t h e  chrom i um and 
i ron hove been l eached and a l so tha t  the chrom i 'e con ta i ns o h i gh  percen tage of a l um i no s im i l ar to ch romi te from 
the Dot t i e May c l a i m  (86) . 

N i cke l  R i dge G roup (67) 

The N i cke l R i dge c l a im s  were l oca ted i n  1 954 by B i l l  J .  Ev i t t ,  John F .  Ev i t t ,  Joy C .  E v i t t ,  and P .  G .  
Symens of O ' B r i en . Chrom i te occurs on the N o . 1 c l a im  south  of the McGrew tra i l  i n  the S E a  sec . 3 1 , T .  40 S . ,  
R .  9 W . ,  about 1 00 yards west of the sec t i on I i ne be tween sees . 3 1  and 32 . B i l l  Ev i t t  reported work on o nar row 
bond of chrom i te tha t  trended north and hod o s teep d i p  wes tward . A sma l l s h i pment  of h i gh-grade chrom i te was 
mode by the E v i t ts in 1 955 . The ore assayed about 52 percen t Cr20 3 w i t h  o 2 . 4  ch rome- i ron r a t i o . 

A samp l e  of chrom i te from the N i cke l  R idge N o . 3 c l a i m  i n  the N E !  sec . 3 1 , T .  40 S . ,  R .  9 W . ,  subm i t ted 
to the depo r tment  by B i l l  E v i t t  in J u l y  1 955 assayed 50 . 0 1  per cen t Cr20 3 , 1 2 . 72 percen t Fe , and 4 . 70 percent  
S i0 2 . 

Los t D r i n k  N o .  1 ( 74) 

The Los t  D r i nk N o .  1 i s  one of o group of c l a im s  owned i n  1 958 by the Myr t l e  Creek M i n i ng Co . ,  Crescen t 
C i ty ,  Ca l i forn i a . I t  l i es  on the south bonk of W h i skey Creek i n  sees . 7 and 8 ,  T .  4 1  S . ,  R .  9 W .  W hen the 
c l a im was v i s i ted by the wr i ter in N ovem ber 1 953 ,  it was occess i b l e _o.n l y  by t ra i l ,  but  l a ter o rood was repor t­
ed l y  const ruc ted up W h i skey Creek and the occur rence opened by bu l ldozer c u ts . The area is reached v i a  the 
W i mer rood for 5� m i l es sou thwest from O ' B r i en , and thence about H m i le s  up Wh i skey Creek . 

Work i ngs cons i s t  of three sma l l  hand-dug cu ts on o narrow west- trend i ng  zone of nod u l ar chrom i  te . The 
coun try rock i s  o b l ocky  serpen t i n i zed soxon i te  wh i ch g rades i n to pyroxen i te .  A sma l l  coarse-gra i ned d i ke of 
serpen t i ne  and rod i ng i  te crops out  bes ide  the chromi te . At the ma i n  ( upper) cu t  ( probab l y  in sec . 7) max imum 
exposed w id th  of the nod u la r  chrom i te zone i s  1 4  i n ches . I t  s t r i kes from W .  to N .  68° W .  and d i ps from 50° to 
70° N .  A 2 - i n c h  seam of nodu l a r  chrom i te was exposed i n o 2-foot-wide cu t  20 fee t eas t  of the ma i n  cu t . A t  
the th i rd and l ower (d i scovery) c u t  on Wh i skey Creek (probab l y i n  sec . 8) the nodu l a r  c hrom i te-beo r i ng  zone 
var ies  from 4 to 9 i n c hes in th i ckness and s t r i kes N _ 88° E .  and d i ps 85° N .  

N o  produc t i on i s  known from t h i s  occurrence . A sam p l e  of nod u l ar ore i n  a l tered soxon i te assayed 27 . 52 
percen t Cr20 3, 1 4 . 52 pe rcen t Fe , 1 7 . 67 percen t MgO , and 1 2 . 56 percen t  S i 0 2 . A panned concen trate assayed 
42 . 35 percen t  Cr20 3 and 1 3 . 52 percent  Fe . 
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T h e  B l ack Bear N o .  1 and N o .  2 c l a ims are i n  sec . 7 ,  T .  4 1  S . ,  R .  9 W .  They are par t  of a group, i n ­
c l ud i ng the Last D r i n k  (74) and the B l ue Bucket  ( see tab l e  1 6) ,  owned b y  the Myr t l e  Creek M i n i n g  Co . ,  Crescen t 
C i ty ,  Ca l i forn ia . The c l a im s  are reached by the W imer road for 5! m i l es southwest from 0 ' B r i en and about 2 
m i l es of jeep road up the north fork of Wh i skey Creek . 

Work i ngs cons i s t  of severa l l arge bu l l dozer cu ts i n  the SE!NW! sec . 7, and a sma l l  d i s covery cu t  a t  about 
2 , 500 fee t  e l eva ti on in the N !SE!  sec . 7. The coun try rocks are par t l y  serpen t i n i zed per idot i te and dun i te .  A 
narrow zone of banded-d i ssem i na ted chrom i te i n  dun i te exposed i n  the d i scovery cut  s t r i kes north and d i ps 50° W .  
A br i e f  exam ina t i on of the bu l l dozer work i ngs revea l ed on l y  sma l l  bands of d i ssem i na ted ch rom i te ,  most of them 
l ess than 4 i nches  wide . Some of the bands con ta i n  crushed and drawn-out nodu l ar ore resu l t i ng  from shear i ng . 
No produc t ion i s  k nown from the occurrences . 

Lucky S tr i ke ( 83) 

The Lucky S tr i ke c l a im  i s  on the east edge of sec . 1 8 ,  T .  39 S . ,  R .  8 W . ,  a t  1 ,  700 fee t e l eva t ion . I t  i s  
reached v i a  1 m i l e of m i n e  road w h i c h  branches wes t from t h e  West  S i d e  rood 2 m i l es southwest  o f  K erby . The 
c l a i m ,  owned by J i m  Breed i n g ,  Rogue R i ver , and Murphy and G l enn  Young , Kerby ,  was  or i g i na l l y  l ocated by 
Thomas Young in  1 9 1 8 .  When v i s i ted i n  May 1 958 the m i ne was  under  l ease to Don K i n g ,  Gran ts Pass . 

The occurrence l i es about 1 , 000 fee t  wes t of and para l l e l  to the marg i n  of the I orge per idot i te i n trus i ve 
(shown on p l a te 1 ) . The enc l os i ng rock is a h i g h l y  sheared , serpen t i n i zed saxon i te .  

Worki ngs cons i s t  of on open-cut area approx ima te l y  300 fee t  l ong ,  30 to 50 fee t w i de and 20 fee t  deep,  i n  
wh i ch a 40-foat i nc l i ned shaft and a 25-faot d r i ft were dug . T h e  shaft i s  abou t 1 00 fee t  from t h e  north end of 
the open c u t ,  and has been  f i l l ed by l a te r  bu l l dozer work . The shaft was reported l y  sunk on a ch rom i te seam as 
much as 1 foot th i c k  wh i ch  crops out nearby i n  the face of the cu t .  At t h i s  poi n t  the chrom i te s t r i kes N .  1 5° E .  
and d i ps 45° W .  Sma l l  offsets  of the chrom i te zone are common and the chrom i te sch l i eren have not i ceab l e  
curves a nd  characte r i s t i ca l l y  p i nch and  f l a t ten . The c hrom i te zone i s  s i n uous a nd  d i scon t i nuous i n  t h e  l ength  of 
the work i ngs and is apparen t l y  cu t  off at the nor th  end by a f i ne-gra i ned , bas i c  d i ke 1 0  fee t  w ide . N ear the 
tunne l  a th i n  and d i scon t i nuous rod i ng i te d i ke under l i kes the chrom i te seam . 

The tunne l  i s  s i tuated near the south end of the cu t . A t  th i s  poi n t  the chrom i te is very t h i n  and spotty and 
has a f l a t  d ip west . The tunne l t rends N . 55° W .  for 12 fee t and then N . 30° E .  12  fee t . I t  was be ing ex­
tended nor thward when seen in 1 958 .  

Tota l produc t ion from the m i ne i s  reported l y  l ess t han  20 l ong tons . Assays made  by  the depar tmen t  i n c l ude  
the fo l l ow ing :  

Descr i p t i on 

Mass ive chrom i te w/serpen t i ne  
D i ssemi nated chrom i te 
Panned concen trate 
Mass ive  chrom i te w/serpen t i ne  

Percent  

� 
42 . 60 
2 1 . 20 
5 1 . 30 
43 . 08 

Percen t 
Fe 

1 1 . 70 
9 . 39 

1 1 . 54 
1 0 . 97 

Hand-sor ted mass i ve ore averages abou t 43 percen t  C r203 w i th a 2 . 5  chrome- i ron ra t i o . Chrom i te f l oa t  
has repor ted l y  been found o n  t h e  same nor theast  trend about three-quar ters of a m i l e  nor th o f  the work i ngs . 

Happy Camp C hrome ( 84) 

The  Ha ppy Camp chrom i te prospec t  l i es j u s t  be l ow the Happy Camp road 4 m i l es east  from i ts j u nc t i on w i th 
the Tak i lma road , in the NW! sec . 30, T .  40 S . ,  R .  7 W . ,  a t  approx ima te l y  2 , 500 fee t  e l eva t ion . The prospec t  
was v i s i ted ion O c tober 1 953 . 

The work i ngs cons i s t  of a 1 5-f6ot ad i t  and sha l l ow cut  i n  h i g h l y  sheared ser pen t i n e . A narrow seam of 
crushed chrom i  te apparen t l y  drawn i n to o northeas t- trend i ng shear d i pp ing  about 40° sou theast was noted i n  the 
face  of the c u t  just nor t h  of the ad i t .  No chrom i te was seen in the ad i t .  About 5 tons of ore ,  reported to assay 
35' percen t  C r20 3, was p i l ed bes ide  the por tal . Produc t ion of l ow-grade chrom i te from the occurrence probab l y  
does not exceed 1 0  tons . 
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Chrome Dome (85) 

The Chrome D ome c l a im  i s  in the SW!NW! sec . 9, T .  41 S . ,  R .  9 W . ,  on the r idge be tween Wh i skey Creek 
and the West Fork of the I l l i noi s R i ver o t  2 , 450 fee t e l evat ion . I t  is be l ow the swi tchback on the W imer road 
7 . 6 m i l es southwes t from O ' B r ien . The c l o im was owned by G eorge W .  Bouguess ond G .  C .  Royer , O ' Br i en . 
The fo l l owi ng i s  quoted from o report by D .  J .  Wh i te (unpub l i shed depor tmen t m ine f i l e  repor t ,  Apr i  I 22 , 1 953) . 

" Loca t ion work cons i s ts of o trench trend ing  S .  40° E .  for 1 3  feet and then N .  80° E .  
for 1 6  feet . 

"A 2-foot l ens  of soft ,  fri a b l e  buff to tan wea thered dun i te contai n i ng d i ssem ina ted gra in s  
of  chrom i te i s  exposed two fee t from the end of  the l ocat ion trench . Th i s  dun i te s t r i kes N .  and 
d i ps 60° E .  and i s  bound on both s ides by serpen t i ne . The serpent ine  on the  wes t  s ide of the  
dun i te i s  extreme l y  sheared wh ich  i nd i ca tes o fau l t  con tact  be tween the  serpen ti ne ond dun i te . 
Mr . Bauguess c l a ims  to hove found a few sma l l  nodu les of chrom i te i n  the sheared serpen t i ne ,  
bu t  none cou l d  be  found dur i ng th i s  exam ina ti on o f  the work i ngs . A 2-foot channe l  samp l e  o f  
the dun i t e  w i th d i ssem i na ted chrom i te assayed 1 9 .  1 7  percen t  Cr203 and  1 5 . 95 percent Fe . "  

Dott ie May C la im  (86) 

The Dott ie May was owned by R i chard M .  D i xon and Ne t t ie Sowe l l ,  Cove Junct ion ,  when v i s i ted i n  1 957 . 
The occurrence i s  i n  the NW! sec . 30, T .  39 S . ,  R .  8 VV . ,  ot the end of o narrow road I eod ing  from the top of 
Woodcock Moun ta i n  down and around to the s ide . The c l a im  is 0 . 6  m i l e  from the top of the moun ta in  and about 
4 m i l es from U .  S .  H i ghway 1 99 via West Side rood and Woodcock Moun ta i n  rood . 

A sha l l ow open cu t  50 by 20 fee t i n  oreo and o 1 6-foot west- trend ing  tunne l  were the ex ten t of the worki n gs . 
About 6 tons of l ow-grade chrom i te were p i l ed outs ide the por ta l of the tunne l . The ch rom i te occurs os fa i r l y  
mass ive b u t  narrow streaks and as d i ssem i na ted gro i n s  i n  o por t l y  serpen t i n i zed dun i te .  A sma l l  amount· of chro­
m i te was seen in p l ace on both s ides  of the tunne l  about 1 2  feet from the por ta l . The ore apparen t l y  occurs i n  
o narrow, nor th- trend ing  zone . D i ssem ina ted chrom i te gro ins  ore fa i r l y  coarse ,  averag i ng l/8 i n c h  i n  d i ame ter . 

A samp l e  of chrom i te from the depos i t  subm i t ted to the depor tmen t  by N e tt ie  Sowe l l ossoyed 25 . 02 percent 
Cr203 and 9 . 1 2  percent Fe . A samp l e  of the mass ive  refractory ore taken by the wr i ter assayed 23 . 30 percent 
Cr203, 1 0 . 20 percent  Fe ,  29 . 67 percen t A I 203, and 8 . 33 percen t S i02 . 

B l ock D i amond (Bo l on) M i ne ( 87) 

The B l o ck D i amond m ine i s  i n  the SW� sec . 3 1 ,  T .  40 S . ,  R .  6 W . ,  o t  3, 850 fee t e l eva t ion on the eost 
s ide of Bol on Creek . I t  i s  reached by 1 �  m i l es of jeep tro i r  nor th from Bo l on Lake . The property wos not v i s i ted 
by the wr i ter . The depos i t  was worked in 1 95 1  by Mar l i n  W i l l iams,  G eorge C l ark,  Tom Spei tzner ,  Jock Spe i tz­
ner , and John Spei tzner of G rants Pass, who reported s h i pp i ng o sma l l  amoun t of morg i no l -grode chrom i te .  No 
fur ther work ha s  been done . The  ore i s  fai r l y  mass i ve and repor ted l y  occurs i n  th i n  l enses i n  o h i g h l y  sheared 
serpen t i ne . Assays mode in the depo r tment l abora tory ranged from 34 to 49 . 5  Cr203 w i th o chrome- i ron ra t io  
rang ing  from 2 .  0 to  2 .  65 . 

Pony Shoe Mine ( 1 30) 

The Pony Shoe m i ne is si tuo ted near the I i ne between sees . 1 4  and 1 5 ,  T .  4 1  S . ,  R .  7 W . ,  about 1 ,  000 
fee t north of the Ca l i forn ia  boundary . Chrom i te was repor ted l y  found os f l oa t  and l enses in o narrow bond of 
serpen t ine . The fo l l ow ing  is quoted from Tr easher ' s  repor t of 1 940 pub l i shed in the Joseph i ne  County Meta l 
Mines Handbook (O regon Dept . G eo logy ond Mi nera l  I ndus tr i es ,  1 952 , p .  2 1 2) :  

" . . . .  The serpen t i ne  me tavol can i c  con tact rough l y trends N .  20° E .  and has not been 
cut by ony of the m i ne worki ngs . The con tact is not exposed ot  the surface so tha t d i p

. 

measurements cou l d  not be mode . W i th the serpen t ine there is o sma l l  amount  of per idot i te 
and some chrome f l oa t  is found . A s i zeab l e  chrome l ens was removed from the oreo dur i ng 
the Wor l d  Wor ond the present owners ore a t tempt ing  to l ocate add i t i ona l l enses . "  

A t  that  t ime owners were M .  G .  LaMore ond Fr i t z  I .  Johnson , G ran ts Pass . 

Two samp le s  subm i tted to the depor tmen t  ossoyed 4 1 . 7  percen t Cr203 and 45 . 37 percen t Cr203 w i th 1 9 . 89 
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percent  Fe . Both samp l e s  ore descr i bed as mass ive chrom i te and were probab l y  f l oa t .  Tota l produc t ion i s  be­
l i eved to be qu i te sma l l .  

Low Boy C l a im  ( 1 5 1 )  

1 59 

The Low Boy c l a im  was l oca ted in 1 952 by G l enn C .  Young , Kerby . I t  i s  s i tua ted on the north s i de  of Lyn­
ho lm G u l ch a t  about  2 , 220 fee t e l eva t ion near the eas t  edge sec . 2 ,  T .  39 S . ,  R .  9 W.  The occurrence i s  
reached by o steep jeep tra i l  from the Free and Easy Pass  road on the east s ide of Joseph i n e  Creek and i s  about 
6� m i l es west of Kerby . I t  is repor ted that the oc currence was or i g i na l l y  l oca ted in about 1 9 1 8  by G eorge Mourer 
and that a sma l l  quan ti ty of chrom i te may have been token out by horseback . 

Two open cuts I i e  abou t 250 fee t  apor t  a t  approx imate l y  the some e l eva t i on . The  sou thern cut  i s  abou t 30 
fee t in d i ame ter  and 1 8  fee t  deep at the face where a shor t ,  8- foot dr i ft i n tersects a sha l l ow caved shaft . The 
nor thern cu t  i s  abou t 50 by 30 feet i n  area and about  14 fee t deep . 

The coun try rock i s  a b l ocky, saxon i te wh i ch  i s  i n  por t  sheared and serpen t i n i zed . Chrom i te occurs a t  two 
p l aces in the sou thern cut . A seam of chrom i te as much as 8 i nches th i c k ,  exposed in the face of the southern 
cu t  and ex tend i ng  i n to the dr i f t ,  s tr i kes N .  30° to 40° E .  and d i ps 40° to 45° SE . Two para l l e l  l - i n ch  bonds 
of chrom i te about 3 i n ches  aport, exposed in the f l oor of the  cut  20 feet west of the d r i f t ,  s t r ike  about N .  30° 
E .  and dip east  a t  a h i gh ang l e . A few chunks of chrom i te were a l so found in a curv ing  shear wh i ch  cu ts acros s  
the  ma i n  chrom i te occurrence . The s hear i s  1 to  5 i n ches th i ck  and con tai n s  wh i te amph i bo l e asbestos . I t  s tr i kes 
about N .  60° E .  and d i ps from 85° NW . to 80° S E . 

No  chrom i te was seen i n  p l a ce at the northern cu t  but  about 3/4 ton of d i ssem i na ted to mas s ive  chrom i te 
pil ed nearby was repor ted l y  m i ned from a sha l l ow east- trend i ng trench i n  the f l oor of the cu t . A 1 - ton p i l e  of 
med i um- to l ow-grade chrom i te was seen near the sou thern cu t .  Mos t of the chrom i te i s  fa i r l y  mass i ve wi th some 
i n tergronu l or serpen t i ne  and ta l c .  A m i nor amoun t of uvarov i te and chrome c h l or i te is a l so presen t .  D i ssem i ­
na ted chrom i te i n  a l tered dun i te froin t h e  nor thern c u t  i s  rud e l y  bonded . Se l ec ted samp le s  o f  t h e  h i gh grade ore 
repor ted l y  assay about 49 percent  Cr20 3 . A samp l e  of fa i r l y mass ive chrom i te s e l e c ted from the ore p i l e  near 
the northern cut  assayed 37 . 60 percen t Cr203 and 1 0 . 50 percent Fe . A represen tat ive  samp l e from the southern 
cu t  assayed 32 . 1 0 percen t C r203 , 1 0 . 40 percen t Fe ,  and 1 1 . 80 percent  S i02 . No  produc t ion i s  known from 
th i s  occurren ce . 

M igh ty Joe ( 1 52) 

The Mi ghty Joe c l a im , owned by Murphy Young , Kerby , is near the wes t edge of sec . 1 3 , T .  39 S . ,  R .  9 
W . ,  at about 2, 1 00 fee t e l eva t ion . The m i ne i s  reached v i a  the Tennessee Pass road to Cu t l e r ' s  cab in  on Joseph­
ine Creek . There i s  a ford a short  d i s tance downstream from Cut l er ' s cab i n  and a jeep tra i l  to the c la ims . I t  i s  
about 6 m i l es southwes t o f  Kerby . The proper ty was  v i s i ted by the  wr i ter i n  May 1 958 . 

Work ings  cons i s t  of four open cu ts l y i ng i n  a I i ne  trend i ng N .  25° to 30° E .  The southernmost cut  i s  approx­
imate l y  50 fee t  east of the l i ne  be tween sees . 1 3  and 1 4 , a nd about 450 fee t  north of N i cke l  Creek . I t  is 1 00 
by 50 fee t  i n  area and 1 0  fee t  deep w i th a 4�- foot-deep pi t near the cen ter . A 3/4- i nch  chrom i te I oyer s tr i k­
i ng  N .  20° E .  and d i pp ing  75° W .  was seen . Two nor th- trend i ng chrom i te seams 2 to 8 i n ches th i c k  and about 
3 fee t apar t  were reported l y  prospe<. ted i n  the f l oor of the cu t . 

A second sha l l ow cu t  l y i ng about 70 fee t  N .  25° E .  i s  about 20 by 40 feet i n  area . A sma l l  nor th- trend i ng  
s tr i nger  o f  chrom i te was  repor ted l y  exposed by t he  bu l l dozer but  cou l d  no t  be  seen  i n  p l a ce . A t h i r d  sma l l and  
sha l l ow cu t  l y i ng 1 75 fee t farther nor th a l so represen ts bu l l dozer prospec t i ng  a l ong the s tr i ke o f  the th i n  chrom i te 
sch l i eren . O n l y  a few sma l l chunks of mass ive chrom i te f l oat  not  over 3 i n ches  w ide  were found a t  th i s  cu t .  

The fou r th and ma i n cut  l i es 500 fee t N .  30° E .  u p  and around the h i l l s i de  from the other cu ts . I t  i s  60 
fee t l ong , 30 feet w ide ,  and not over 1 0  feet deep . Some  mass ive h i gh-grade chrom i te was m ined from a caved 
trench  i n  the f l oor of the cu t . The m i ned ore was repor ted to occur in severa l s tep l i ke chunks l y i ng in a northeast­
trend i ng zone measur i n g  as much as  3 fee t  w ide , 3 fee t deep, and 8 fee t l ong . Some bonded-d i ssem i na ted chro­
m i te reported l y  l ay  on the east  (hang i ng wa l l ) s ide  of the h i gh-grade ore . N o  ore was seen in p l ace  by the 
wr i ter . 

F l oa t  chrom i te found as fo r as 400 feet nor th of the ma i n  cut  i nd i ca tes cons iderab l e l ength  to the  apparen t l y 
th i n  and d i scon t i nuous chrom i te-sch l  i e ren-beor i ng hor i zan . 

Seven tons of mass ive  chrom i te assay i ng  57 percen t  Cr203 and 1 2  percent  Fe was reported to hove been 
m i ned from the nor thern cut and taken to the road by pock horses i n  1 952 . 
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B l ack S treak ( 1 53) 

The B l ack S treak ch rome c l a im  was or i g i na l l y  l oca ted by B i l l  G i l more in 1 9 1 8 .  I t  was re l oca ted by Murphy 
Young ,  Kerby,  in 1 95 1 . The c l a i m  l i es i n  the northwest corner sec . 24, T .  39 S . ,  R .  9 W . ,  on an unnamed 
tr i butary to Joseph i ne Creek near Cu t l e r ' s  cabi n a t  2 , 1 60 fee t (a l t ime ter) e l evat ion . When v i s i ted i n  May 1 958, 
worki ngs consi s ted of a ma i n  cu t ,  20 by 40 fee t in area and 8 fee t deep, s i tuated on the south bank of the creek . 

The coun try rock is a b l ocky saxon i te wh ich  weathers to tan . Loca l l y  i t  is sheared and a l tered to a l i gh t  
gray-green to  dark  ol i ve-green serpen t i ne . The chrom i te occurs as th i n ,  �- i n ch to 1 - foot p l aty sch l i eren or 
lenses w i th i n  a narrow band of serpen t i n i zed dun i te exposed i n  the face of the cu t . The th i cker chrom i te band 
is h i gh l y  sheared , p i nches rapi d l y ,  and has a curv i ng trace . I t  s tr i kes north and d i ps northwest a t  a low ang l e . 
A m i nor amount of banded-d i ssem ina ted chrom i te exposed i n  the sou thwest  edge of the cut  s t r i kes N .  40° W .  and 
d i ps 60° SW . Two th i n ,  p l a ty sch l i eren exposed in the north edge of the cut  str i ke N .  38° W .  and dip 45° SW . 
An i n teres t i ng  f l owage fo l d  was seen in a !- i nch band of chrom i te i n  a l oose bou l der near the cut  ( fi gure 30) . 

Peridot i t e  
0 

Chromite ( 1/2" fol d ed 
sch l ieren bond )  

Sco in  feet 
F i gure 30 . F l owage fo l d  in � i n ch  chrom i te l ayer . 

N umerous con tor t ion shears and m inor fau l ts have 
d i sp l aced the chrom i te sch l i eren , form ing sma l l wedge­
shaped segmen ts . Max imum repor ted d imens ions  of 
the chrom i te bod i es m i ned were about 14 i n ches th i ck 
and 30 i.nches l ong . 

Th ree tons of chrom i te cobbed from the ore p i l e  
were packed out o n  horses i n  1 952 . T h e  sma l l  sh i p­
men t ,  when comb i ned wi th be tter-grade chrom i te 
from other deposi t s ,  repor ted l y  assayed about 43 per­
cent  Cr203 and 1 2  percent  Fe . A samp l e  of mass ive 
chrom i te w i th a sma l l  amoun t of m i xed serpen t ine  
assayed by the department  showed 4 1 . 8 1  percen t 
Cr20 3 and 1 3 . 83 percent  Fe . 

Joseph ine  N o .  4 C l a i m  ( 1 54) 

The Joseph i ne  N o .  4 c l a im  was l oca ted i n  De­
cember 1 95 1  by Doris and O l iver Boyd , Cave Junc­
t ion . I t  i s  s i tua ted on a sma l l r i dge on the east s ide 
of Joseph i ne  Creek i n  sees . 12  and 1 3 , T .  39 S . ,  R .  
9 W . ,  a t  2 , 000 fee t e l evat i on . The work i ngs l i e  near 
the north edge of sec . 1 3 .  The occurrence i s  reached 
via the road to the southwest from Tennessee Pass and 
i s  about 5 m i l es from Kerby . 

When v i s i ted i n  May 1 958,  deve l opment  work cons i s ted of a 50-foot tunne l  trend i n g  from N .  60° E .  to N .  
55° E . ;  a sma l l  cut  (4  by 3 by 3 feet) l y i ng 50 fee t southeast of the tunne l  porta l ;  a caved shaft d i r ec t l y  above 
the tunne l ;  a l arger cut 40 by 20 feet in area and 8 fee t deep s i tua ted about 40 fee t northwest of the shaft; and 
a sha l l ow excava ted area 1 00 by 50 fee t  l y i ng about 400 feet north of the other work i ngs . 

Sma l l  chunks of fai r l y  mass ive chrom i te were seen on the dumps of the var i ous cuts and tunne l .  About 300 
pounds of ore ,  i nc l ud i ng mass ive,  s treaked , and d i ssem ina ted chrom i te ,  was s tacked by the cu t  tha t l i es 50 fee t  
north o f  the tunne l . 

J udg i ng from the pos i t i on of the work i ngs,  the chrom i te occurs i n  narrow, s teep l y d i pp i ng seams i n  a zone  
wh i ch str i kes about N .  1 5° W .  No chrom i te was  seen i n  p l ace . The sma l l  amount  m i ned apparen t l y came from 
the shaft and the cu t  j us t  north of the shaft . One sh i pment  of approx ima te l y  H tons was repor ted l y  made in 1 954 . 
The ore was sa i d  to assay about 43 percent  Cr20 3 .. A samp l e  of f i ne-gra i ned mass ive  chrom i te w i th m i xed ser­
pen t ine  assayed i n  the depar tment l abora tory showed 40 . 54 percent C r203 , 1 2 . 79 percen t Fe, and 9 . 50 percent 
S i0 2 . 

Last Chance C l a im  ( 1 55) 

The Last Chance c l a im  i s  in the S� sec . 1 9 , T .  39 S . ,  R .  8 W . ,  at about 2, 450 fee t e l evat ion . The occur­
rence was c l a imed by N e tt ie  Sowe l l ,  Cave Junc ti on . I t  i s  reached by a 3/4-m i l e  m i ne road wh ich  branches off 
from the West S ide road 4 . 2  m i l es south of K erby . 

When v i s i ted i n  May 1 958, deve l opment con s i sted of an open cut  90 feet l ong , 50 fee t  w ide ,  and as much 
as 25 feet  deep . The cut  i s  s i tuated on a s teep s l ope under l a i n  predom inan t l y  by brown-weather i ng par t l y  



Mop 
No . 

4 1  

60 

62 

63 

64 

65 

66 

75 

89 

1 07 

1 08 
1 08 

1 27 

1 28 

1 3 1  

1 56 

Nome 

E l der Creek 

O l d  Smokey 

Cat B i rd C l a i m  

Mol l y  G roup 

Rock Creek 

G ods L i tt l e  Acre 

Chrome K i ng 

B l ue Bucket No . 5  

A l thouse 

Condore 

Dead Horse 
Dead Horse 

Madison G u l ch 1 1  
Madison G u l ch 1 2  

Sunset 

No Name 
Charl ie  Canyon 

Tabl e 1 6  

A s s a y  I n f o r m a t i o n  o n  M i s c e l l a n e o u s  C h r o m i t e O c c u r r e n c e s ,  W a l d o  D i s t r i c t  

S u bm i lted by: or 
Owner and Address: 

A .  E .  W i l l i ams, O ' Brien 

G l enn and Murphy Young 
Kerby 

? 

Camp be l l  and R i bb l e tt 
G rants Pass 

Ed  Cook, Kerby 
R .  J .  Neue, Cove Junct ion 

Ed Cook, Kerby 
R .  J .  Neue , Cave Junction 

Paul  Fett ig,  Wonder 

Myrt l e  Creek M i n i ng Co . 

E .  W .  Robi nson and 
C . C . Beck, Cove Junction 

W . J . Connon, G ran ts Pass 

She rman Egger, G ran ts Pass 

Murphy and G l enn Young 
Ke rby 

M .  E .  H ughes, Murphy 

Bert Squi re ,  G rants Pass 

R . J . Noue,  Cove Jun ction 

Deportment 1l 
Sample  No . 1 

P -20233 
P- 20399 
P - 2 1 472 

P - 1 27 1 2  

(no essays) 

(no assays) 

(no assays) 

(no assays) 

P - 1 0806 

P- 1 5666 

(Gov ' t . Stock . )  
P- 1 1 878 

P - 1 07 1 5  
P - 1 1 405 
P- 1 2393 

P - 1 8399 
P- 1 8844 

P - 1 7953 
P - 1 7954 

CG -368 

P- 20694 

P- 1 9644 

Location 

SWl sec . 30, T .  40 S . ,  R .  7 W .  
SWl sec . 30, T .  40 S . ,  R .  7 W .  
SWl sec . 30, T .  40 S . ,  R .  7 W .  

SWl sec . 1 4, T .  39 S . ,  R .  9 W .  

E � sec .  28, T .  40 S . ,  R .  9 W . 

E � sec . 29, T .  40 S . ,  R .  9 W . 

Sec . 3, T .  41 S . ,  R .  9 W . 

SEl sec . 32, T .  40 S . 1 R .  9 W . 

NEl sec . 5, T .  4 1  S . ,  R .  9 W .  

NWl sec . 8,  T .  4 1  S . ,  R .  9 W .  

NEl se c .  22, T .  40 S . ,  R .  7 W .  
NEl se c .  22, T .  40 S . ,  R .  7 W .  

SWl sec . 34, T .  39 S . ,  R .  7 W .  
SWl sec . - 34, T .  39 S . ,  R .  7 W .  
SWl sec . 34, T .  39 S . ,  R .  7 W .  

SWl sec . 34, T .  39 S . ,  R .  6 W .  
SWl sec . 34, T .  39 S . ,  R .  6 W .  

NWl sec . 2 ,  T .  39 S . ,  R .  9 W . 
NWl sec .  2, T .  39 S . ,  R .  9 W .  

SWl sec . 1 6, T .  4 1  S . ,  R .  5 W .  

Sec . 7(? ) , T . 4 1 S . ,  R .  7 W .  

Sec . 30, T .  40 S . ,  R .  9 W .  

Description and Remarks 

Massive; probab ly  fl oat 
Massive chromi te 
Massive chrom i te 

Massive 

Refractory ( ? )  g rade 

21 c l a i ms - not v i s i ted 

Sma l l  production ( ? )  

Massive; refractory 

Massive; float; refractoryi(? )  

S h i pped 1 9  tons massive ore 
in 1 952 . S e l e cted h i g h  g r .  

Massive; f l oat w i th serp . 
Massive; f l oat with serp . 
Mass i ve; f l oat wi th serp . 

Massive; f loat 
Massive; fl oat 

Massive 
Ch rom i te and magnet ite 

Massive; fl oat 

Massive 

Massive; refractory 

11 Assays by L .  L .  Hoogl and, Assoyer-Chem ist,  O regon Deportment G eo l og y  an d M i n e ra l  I n dustri es . 

.0223 
3 1 . 00 %  
37 . 40 
36 . 05 

47 . 33 

35 . 63 

38 . 08 

45 . 40 
5 1 . 9 1  

40 . 1 8 
33 . 60 
33 . 68 

43 . 40 
50 . 37 

48 . 20 
35 . 26 

43 . 3  

49 . 90 

35 . 07 

Fe 
7 . 40 %  

1 1 . 30 
1 1 . 1 7 

1 1 . 89 

1 0 . 22 

9 . 08 

1 1 . 84 
1 2 . 6 1  

1 2 . 56 
1 8 . 54 
1 0 . 30 

1 4 . 1 8  
1 1 . 20 

1 5 . 70 
25 . 20 

9 . 0  

1 5 . 07 

9 . 1 8  

S i 02 

1 2 . 52 %  
1 0 . 60 
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serpen t i n i zed saxon i te . A l i gh t-gray , f i ne-gra i ned d i ke o f  i n termed i a te compos i t i on i s  exposed i n  the sou th edge 
of the cu t . A sma l l  2- by 8- i n c h  lens of chrom i te exposed i n  o gouge zone in the nor th wa l l  of the cut was the 
on I y chrom i te seen i n  p l ace . The gouge zone topers from 6 fee t  in w i d th a t  the tap to 1 foot a t  the base of the 
wa l l .  I t  s t r i kes about N .  30° E .  and d i ps 50° to 60° SW . The chram i te i s  reported to oc cur  in nar row bands av­
erag i n g  6 to 8 i n ches t h i c k . 

A sma l l  amoun t of chrom i te may have been produced bu t  no record of the exac t  amoun t  or grade was ob­
ta i ned . Sam p l es subm i tted to the depar tmen t  for assay i n d i c a te tha t the chrom i te is a good g rade . The average 
of four samp l es i s  approx i m a te l y  52 percen t  Cr20 3 and 1 3  percen t F e . 

Assoc ia ted Chrom i te C l a i m  ( S i s ters  N o . 2) ( 1 58) 

The Assoc i a ted c l a i m  was l oca ted by D .  W .  Byrne , E .  F .  Tycer , and R i chard N ea l y ,  G ra n ts Pass , i n  1 939 .  
I t  was r e l oca ted as S i s ters N o . 2 i n  1 958 by Dav id  L .  W h i te ,  Cave Jun c t i on . The c l a i m  i s  i n  the N E �  sec . 1 3 , 
T .  39 S . ,  R .  8 W . ,  a t  about  2 ,  300 feet e l eva t i on ,  on the west s ide of the eas t  fork of Chapman Creek near i ts 
sour ce . F rom Cove J unc t i on ,  the c l a i m  i s  reached v i a  the Oregon Caves H i g hway east  for 5 m i l es ,  the Tycer  
Creek road nor th  for  1 . 2 m i l es ,  0 . 7  m i l e  nor thwest up  a logg i n g  road , and to the le f t  (west) for  ha l f  a m i l e  on 
the m i ne road . The c l a i m  was v i s i ted by the wr i ter i n  June  1 958 . 

T he occur rences  of d i ssem i na ted chrom i te are i n  an i rreg u l ar body of serpe n t i n i zed saxon i te ,  w i th l esser 
amoun ts of serpen t i n i zed dun i te ,  wh i c h  i n trudes m e tamorph i c  rocks of the A pp l ega te group . The serpen t i ne a t  
th i s  poi n t  appears t o  b e  about 1 00 fee t w i d e  a n d  con t a i ns n umerous hard i n c l u s i ons o f  me tavo l ca n i c  rock . Prom­
i nen t  outcrops of chert were seen to the nor th and sou thwes t of the wor k i ngs . 

The m a i n  work i ngs cons i s t  of an i r reg u l a r open -cu t  area approx i m a te l y  1 00 fee t  l on g ,  40 fee t w ide ,  and as 
much as 20 fee t  deep . Two sma l l  l e ns-shaped segmen ts of d i ssem i na ted chrom i te about 2 fee t  th i ck are exposed 
in the h i g h l y  sheared , serpen t i n i zed dun i te in the face of the c u t . A pparen t  s tr i ke of the ch rom i te is N .  20° E .  
w i th a 70° d i p  E .  The two l e nses appear to be par t  of the same ore zon e w h i c h  has been offse t  by  fau l t i ng . 
larger bod i es of d i ssem i n a ted ore have probab l y been m i ned bu t  are no l onger exposed . 

A sma l l er bu l l dozer c u t  be l ow the road near the g u l ch eas t  of the ma i n  c u t  was i nspec ted , bu t  no chrom i te 
was v i s i b l e ,  e i ther i n  p l a ce or on the dump . A t  two sma l l  hand-dug prospec t  cu ts s i tua ted above the road on the 
east  s ide of the sma l l  g u l l y ,  a few p i eces of bonded-d i ssem i na ted chrom i te were found in the dumps bu t none was 
seen i n  p l ace . 

The amoun t  of produc t i on from the m a i n  work i ngs is not  known ; howev er , i t  appears t ha t  a few tons of the 
d i ssem i na ted ch rom i te have f:.een m i n ed and sh i pped . A few, near l y  mass i v ., ,  p i e ces of ch rom i te were found be­
side the ma i n  c u t ,  but  most of the ore i s  d i ssem i na ted and con ta i ns abou t 20 perce n t  chrom i te .  No assay da ta 
were obta i ned . 

W i ldca t  C l a i m  ( 1 59) 

The W i l d ca t  c l a i m , owned by Marv i n  R amsey ,  G ran ts Pass , is i n  the S E 1  sec . 32,  T .  40 S . ,  R .  7 W . ,  about 
200 yards be l ow Happy Camp road . The occurrence was not  v i s i ted by the wr i ter . The  fo l l ow i n g  i n forma t ion 
was subm i tted i n  1 958 by Marv i n  R amsey and K e l don G .  Adams:  

Work i ngs cons i s t  of a V-shaped cu t  about  50 fee t  l ong and as much as 1 1  fee t  deep in she ared serpen t i ne . 
A steep bu l l dozer tra i l  l eads from the road d i re c t l y  downh i l l  to the c u t . The  ore occ urs as l ens-shaped pods i n  
a s teep shear zone trend i n g  wes tward . B u l l dozer work done i n  1 957  b y  Ramsey resu I ted i n  fi nd i ng  o n  I y sma l l  
chunks of mass i v e  chrom i te ,  some as l arge as a foo tba l l ,  l y i ng i n  the sh ear zone . A sh i pmen t  of 50 ton s of mas­
s ive  chrom i te ( about  40 percen t Cr20 3) was repor ted l y  made by pack a n i ma l s  dur i ng Wor l d  War  I .  

A sam p l e  of the mass i ve chrom i te subm i t ted to the depa r tmen t a ssayed 4 1 . 80 percen t  Cr20 3 and  1 2 . 04 per ­
cen t  Fe . A panned concen trate m ade from sheared chrom i te m i xed w i th serpen t i n e  assayed 40 . 80 percent  Cr20 3 
and 1 1  . 90 percen t  Fe . 

M i sce l l aneous O c c ur ren ces i n  Joseph i n e  County  (37 and 59) 

Deer  Creek ( ? )  ( 37) : Loca t ion is the SW� sec . 24, T .  38 S . ,  R .  7 W .  No ore was s ubm i tted and no fur­
ther i n forma t i on is ava i  l o b i  e .  

B i g  B i  I I  (59) : Loca t i on i s  the SW � sec . 1 1 ,  T .  39 S . ,  R .  9 W .  Owner  i s  G .  E .  Young ,  Kerby . N o  fur­
ther i n forma t i on is ava i l ab l e .  
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Page Desc r i bed Page  D esc r i bed  

A c k l e y  1 36 Car ter  C reek  36  
A gness group 1 1 3 C a r t e r  C r ee k D i v i d e  65 
A l i  Babe 1 49 Cas t l e  S pr i ngs  56 
A l ta 84 C a t  B i rd 1 6 1  
A l thouse 1 3 1  Ca t ty  B u c k  84 
A - M i n e  1 1 9 Cavye l l  1 4 1  
A pex 1 42 Cedar  1 29 
A ssoc i a ted 1 62 Cedar  C reek 1 42 

Cedar  Spr i n gs 1 23 
B & K N o .  1 1 7 C hance  D i scove ry  88 
Babyfoot 65 C hapman C reek 1 53 
Ba i l e y  67 Char l i e  Canyon 1 6 1  
Basey 89 C h e tco 1 1 6 
Baxter  1 20 Che tco Lake 98 
B ig  Ca t 1 1 8 Cho l l ard 1 5 1  
B i g  Bear  1 33 C h rome C re s t  76 
B i g  B i l l  1 62 C h rome D ome 1 58 
B i g  B uck  4 1  C h rome F l a t  8 1  
B i g  C h i ef 1 38 C hrome K i ng  58 
B i g  Four 40 C h rome K i ng ( B l ack  Boy)  1 30 
B l ack  Bear  1 57 C h rome K i ng ( Fe t t i g) 1 6 1  
B l ac k  B i rd 1 1 1  C l eopatra 40 
B l a ck  Boy 92 C o l l i e r  Creek  1 1 7 
B l a ck Boy ( S ta rveou t) 1 22 Condore 1 6 1  
B l ack  C hrome 1 34 Corda A n n  1 25 
B l ack  D i amond ( Bo l an)  1 58  Crouch  1 27 
B l a c k  D ia mond 56 C r own ( H ammer)  37 
B l ack K i ng 1 42 C u t ter 1 29 
B l ack  N ugge t  1 47 C y n th i a  1 47 
B l ack  O t ter 47 
B l a c k  P r i n c e  37  Da i l ey Dozen 43 
B l ack  P r i n c ess  83 Dark S tar  57 
B lack  Rabb i t 1 35 D a v i s  1 20 
B l ack  Rock  1 1 7 D a ys Creek  1 24 
B l ack  S treak 1 60 Dead H orse 1 6 1  
B l ue H i l l  1 29 Deep  G orge  44 
B l ue P r i n c e  84 D eer  Creek ( ? )  1 62 
B - M i n e  1 26 D i a mond F l a t  1 1 5 
Bo l an  56 D i r ty Face  55  
Bowser 1 07 D orothy 1 36 
B r i gg s  Creek  1 42 D o t t i e  May 1 5 8  
B rown Beau ty  1 29 
Brown Sc ra t ch  1 4 1  Eag l es N es t  1 03 
B u c k  C hr om i te 67  E a r l y  S u n r i se 60 
B u c khorn  1 1 9 E as tman # 1 1 36 
B r u n e d  C o b i n 67 Edna  F ry  1 1 4 
B u r n s  # 2  1 30 E i g h t  D o l l a r # 1  1 40 
B ur r ow 1 3 1  E l de r  Creek  1 6 1  
B u s t e r  79 E m i l y  C a b i n  6 8  
B u t te 56 E s te r l y 1 50 



1 68 C H ROM I T E  I N  SO UTHWESTERN O R E G O N  

Page D esc r i bed Page Desc r i bed 

F ebr uary 60 Lost Lee  1 1 5 
F i r s t  W a ter  G u l ch 9 1 Love 88 
F i t zpa tr i c k  1 36 Low Boy 1 59 

F os te r  Creek  1 1 3 Low R i dge 54 
Four  Po i n t  1 23 Lower P i nes  1 1 6 

F rozen Creek 1 26 Lower V i o l e t 80 
Lucky  Day  65 

G a l i ce C h i e f  1 30 Lucky  H un c h  6 1 
G ardner  9 8 Lucky  L & R 73 
G rave Creek 1 35 Lucky  N i ne 1 20 
G ray Boy 1 22 Lucky  Pa t  47 
G ray  Buck 53 Lucky  S tar  48 
G ray  R ock  1 42 Lucky  S tr i ke 56 
G ods  L i t t l e A cre 1 6 1  Lucky S tr i ke 1 57 
G o l d  B u t te 57 L yons 1 34 
G ood F r iday  46 Lyons G u l ch 1 29 
G reen  Moun ta i n  1 23 
G r i ff i n  1 38 Madi son G u l ch 1 6 1  

Mary Wa l ke r  83 
Ham l i n  1 33 M cCa l e b  1 06 
Hansen 55 M i d n i gh t  50 
Hap * 2 1 40 M i g h ty Joe 1 59 
Hap # 3 1 4 1  M i l l e rs Dream 44 
Happy Camp 1 57 Moc k i ngb i rd 46 
Hard- to- G e t  84 Mohawk 40 
Hawks Res t  V i ew 69 Mol l y  1 6 1  
H i gh R i dge 56 M oore 1 36 
H i gh V i ew 60 M or n i ng Sun  68 
H orse Mou n ta i n  G roup 1 4 1  Morr i s  1 29 
H orseshoe 1 38 M u l e  Shoe 4 1  
Horseshoe C hrome 90 Mungers  Creek 1 44 

M yr t l e  Creek  41  
l l l ahe G roup 1 1 3 
I ndependence  1 1 2 N a n c y  H a n k  9 8  
I n d i g o  Creek 1 1 3 N et t i e  1 56 
I r ene  95 N ew D e a l  36 

N ew H ope 90 
Jack ie  1 36 N i c h o l s  37 
J im Bux 48 N i c ho l s P l ace  4 1  
Joseph i n e  #4 1 60 N i cke l  Mou n ta i n  1 20 
J u l i ano  1 33 N i cke l R i dg e  1 56 

N i gger  83 
Last  Chance  1 1 2 N or t h  S tar  1 1 4 
Last C hance  1 60 N ug and Boomer 1 1 7 
Last D r i n k  1 56 
Lean i ng P i ne 36 O l d  Casey 42 
Lena 1 1 7 O l d  Smokey 1 33 
L i nda  Mar i e  1 2 1 O l d Smokey 1 6 1  
L i t t l e  Boy 67 O n i on Sp r i ng s  1 27 
L i t t l e  S i ber i a  1 03 O regon C hrom e  50 
L i v i ngs ton 1 35 O wens  1 47 
L lano  de O ro 1 53 
Lone P i ne 1 38 Pansy  1 20 
Lookou t  1 55 Parad i s e  # 1 1 47 
Lost I s  Found 1 06 Para d i s e  #2 1 37 
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Page D esc r i bed Pag e  D esc r i bed 

Pearsa l l 1 02 Snow Camp fl 1 1 1 7 
Pearsa l l G roup 1 02 Snowy R i dge  (C a l  i f . )  87 
Pee l 1 26 Sourdoug h 94 
Peg i  1 36 Sourdoug h # 1 1 06 
Penn i n g ton B u tte 1 43 Sourdoug h # 2 1 06 
P .  D .  0 .  77 Squaw C reek 1 38 
Phy l l i s 1 1 7 S torveou t 1 2 1  
P i n e  R i dge 1 34 S tarveout  G roup 1 22 
P l easan t 1 2 8 S tevens-M i l l er 1 44 
Pony Shoe 1 58  S tewer 1 26 
Pra ter 9 1  S tore G u l ch 1 40 
Prospec tors D ream 1 04 Sugar l oaf  65 

Sun se t  1 6 1  
Rae  l ynne  1 25 Swede Creek  1 4 1  
R a i n bow C h rome 1 28 
R a i n y  Day  1 24 
R amsey 1 29 Tennessee 1 55 
R ed D og 1 4 1  Tennessee Pass 1 55 
R ed Moun ta i n  89 Three  L 76 
R hea 1 38 Thr ush 1 29 
R i ce C hrome 1 1 9 Toots 1 42 
R i dge  1 35 Tra i l s  E nd 1 1 8 
R ock Creek 1 1 1  Tw i n  C edars  42 
Rock  Creek 1 6 1  
R ose 40 Unc l e  Sam 1 06 
R os i e  99 U pper P i nes 1 1 6 

Sadd l e  C hrome 44 Von G wyn  1 4 1  
Sad Sack  83 V i c tory 1 23 
Sa l l y  A n n  54 V i o l e t  80 
Sa l l y  A n n  1 33 
Sa l t  Rock 1 32 We l l s 1 29 
Sa tu rday A n n e  54 Wes tern  76 
S e i fe r t  1 42 W h i te Rock  1 1 2  
Sex ton Moun ta i n  1 3 1  W h i te Wa ter Lode 6 1  
Shade 37 W i l d c a t  1 62 
Shady Cove 77 W i n ton Moun ta i n  95 
Shor t C hrome 1 25 W onder  1 04 
S i g n a l  B u t tes 1 1 6 
S i l ve r  T i p  1 44 Y e l l ow Jacke t .  8 1  
S i s ters  1 62 Young ' s  43 

* * * * * 



The 
H e a d s  

. , . • 

D i str i cts con ta i n i ng c hrom i te occurrences 
descri bed in Part I l l  

C O U N T Y 

TOPOGRAPHIC MAP INDEX FOR 
U SGS 15 MINUTE QUADS 

�2 
•. � • t •. �;" ·"" ,r

' / . • •• � • 

t� /l .l
· . 

;' " ��f ,.+"{" 
.. 

-
� 'I I .. .. 

, ..... . .. •.. I 
l• / 

.• � . , 
.. ··<1' / •. 

·"' " .. / 
IV.• / _.l

"" -·· ·" � 1 1�· ·" .. ,. �··� 
• 

-�·· .:_. " .• . ,r
· 

. " ...... �� .. ....... � -
i ... �7; .•. u ..• ,. 

.;:;,\ t .  .... �· .•. / .. ........ .•· 
;:L:� �l 

.
.. 
:� .. 

•.· 

Chefco 
< '-..,.j----fl------_, 

Brookin 

15 1 4  1 3  

Fork 

, 

Creek 

Silrer 

Dutchman 
A 

3 

I 

'--- . . 

Doug l as County 

�.; 

)\ 
: : �  

I (� 
. : � . . ::.· 

-- \  

\ .  
/ 

1-3. 

3 1  

3 2  

3 4  

35 

• 

4 0  

I E  

M a p  
N a .  

l ·A 
l ·B 
1 -C 

2 
3 
• 
5 
6 
7 
a 
9 

1 0  
I I  
1 2  
1 3  
1 4  
I S  
1 6  
1 7  
1 8  
1 9  
20 
2 1  

22 
23 
24 
25 
26 
27 
28 
29 
30 
3 1  
32 
33 
34 
35 
36 
37 
38 
39 
4() 
4 1 
42 
43 
44 
45 
46 
47 
48 
49 
50 
5 1  
5 2  
5 3  
54 
55 
56 
57 
58 
59 
60 
6 1  
62 

63 
.. 
65 
66 
67 
68 
69 

70 
7 1  
72 
7J 
74 
75 
76 
T1 
78 

79 
80 
8 1  
82 
83 
84 
85 
86 
87 
88 
89 
90 
9 1  

U LT R A M A F I C  A R E A S 

A N D 

C H RO M ITE OCC UR R E N C ES 

OF 

S O U T H W E ST E R N  OR E G ON 

E X P L A N A T I O N  I 

-
U I tramafi c areas • Mine or prospec t  w i th 

production 

Contact dashed where i n ferred 

� �.:-.� 
dotted where concea l ed 

D 
C hrom i te areas descri bed 
i n  Part I I  

Fau l t dashed where 

...,..,.-- .... .... 
' 

i n ferred (j) County sect 

Towns A Mounta i n  peaks • 
0 Mine or prospect; l i tt l e  

or no producti on 

C H R O M I T E  O C C U R R E N C E S  

N o t I n c l u d i n g • h o s e  i n  t h e  C e n t r a l  I l l i n o i s  R i v e r ,  
B a b y f o o t - L i t t l e  C h e t c o ,  a n d  C h r o m e  R i d g e  A r e a s  

Nome 

Peel Chrom te (B-Mine) 
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Peel Chrom te (Stewer Prospect) 
Frozen Creek Mine 
A-Mine (Rice Chrome) 
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Pine Ridge Claim 
Rainy Doy Mine ( Doys C�t�ek) 
Roelynne Prospect 
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Storveout Prospect 
Crouch Chromite 
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Rainbow Chrome 
G ray Boy Claim 
Black Boy Claim (Starveout Mine) 
Sexton Mountain Mine 
G rave Creek Chrom ite 
Snowy Ridge Min. (Oregon) 

(Cal i forn io) 
Chance Discovery Claim 
lov.e Prospect 
Basey Chrom i te 
Red Mountain Mine 
Horseshoe Chrome 
New Hope 
F i nl Water Gulch (Prater) 
Welh Prospect 
Cynthia Chrome Mine 
Pennington Butte Mine 
S te¥ens-Mi l ler Chrome 
S i l ¥er Tip (Munger$ Creel.:) 
No Nane Occurrence 
Parodiioe No.  1 
Paradise No. 2 
Deer Creek ( ? )  
N o  Name 
Black Nugget (Own's) 
Ali Saba 
E lder Creek 
Esterly Mine 
Chollard Mine 
llano De Ora pit No . 2 
Chapman Creek Chromite 
Soh Rock M ine 
Homlin Prospect 
Big Bear Mine 
Big Chief 
Horseshoe) 
Rhea ) (Squaw Creek) 
lone Pinl!j 
G riffin Chromite 
E ight Dollar No . 
Black. King 
Lookout Prospect 
Tennessee Mine 
Tennenee Pass 
Big B i l l  
Old Smokey 
Nettie Claim 
Cat Bird Claim 

Molly Ckrom• 
Rock Creek 
G� little Acre 
Chrome King (Fottig) 
N i ckel R idge 
lad lee 
Sourdough Mine 

I rene 
Winton Mountain 
Chetco Lake 
Diamond Flat 
Lost Drink 
61ack Bear 
Upper Pines ) 
lower Pines ) (Chetco) 
Signal �uttes Area 

Indigo Creek Area 
Agness G roup 
Foster Creek Claim ( l l l ohe grovp) 
Sol l y  Ann 
Lucky Strike 
Happy Ccmp 
Chrome Dame 
Dottie May 
Black Diamond (Bolon Mine) 
No Nome 
Al tho� 

ApproJ�; . Production Page of M a p  
(long ton,) Reporr N 0 .  Name 

0 1 26 
0 1 26 
0 1 26 

200-250 I .  g .  1 26 
50 1 1 9 

0 1 1 9 
100 ( ? )  l . g .  1 20 

50 • . • . • •  400 I .  g .  1 20 
20 1 2 1  

0 1 34 
0 1 34 

20 ( ? )  1 24 
0 1 25 

0- 1 0  ( ? )  1 25 
0 1 2 1  

20 ( ? )  127 
150 1 27  

\ 0  1 2 8  

0 1 22 

1 000 1 22 
350 1 3 1  

50 ( ? )  1 35 
300 87 

50 I .  g .  (?) 88 
0 88 

( ? )  l . g .  89 
20 89 

1 00 90 
70 1 . g .  90 
30 l . g .  9 1  

0 1 29 
1 50 1 47 

30 h . g . ,  I O l . g .  1 43 
40 1 44 

(50-HXl) (1) l . g .  1 44 
0 1 37 
0 147 

smal l (?) l . g .  1 37 
0 1 62 
0 \ 42 

200 1 47 
500 l . g .  1 49 

0 1 6 1  
1 300 + l . g .  1 50 

3500 l . g . •  100 h . g .  1 5 1  
0 1 53 

sma l l  ( ? )  l . g .  1 53 
80 1 32 

0 1 33 
900 1 33 

45 1 38 
? l . g .  1 38 

0 1 38 
10 (?) 1 38 

50 ( ? )  1 38 

1 . 5 1 4() 
small (?) 1 42 

0 1 55 
2 1  1 55 

300 1 55 
0 1 62 
0 1 6 1  
0 1. 56 
0 1 6 1  

0 1 6 1  
smal l  ( ? )  1 6 1  

0 (?) 1 6 1  
0 1 6 1  

•mal l  (?) 1 5<1 
1 5  1 1 5 

( 1 000 lump 94 
(& 300 cone. • 

50 95 
0 95 
0 98 
0 1 1 5 
0 1 56 
0 1 57 

(?) l . g .  1 1 6 

3 1 16 
small (?) 1 1 6 

0 1 1 3 
0 1 1 3 

1 5  1 1 3 
0 1 33 

1 5-20 1 57 
10 l . g .  1 57 
0 1 58 

0 1 58 
smal l (?) 1 58 

0 1 42 
1 9  1 6 1  

9 2  North Star 
93 Traih End 
94 White Rock 
95 Big Cot Claim 
96 l n��dence 
97 lost Chance Claim 
98 Col l ier Creek Crags 
99 Col l ier Creek Copper No. 1 3  

1 00 N o  Nane 
1 0 1  B &.' K No. I 
102 lena Claim 
1 03 Phi l l is Claim 
1 04 Nug and Boomer Claims 
1 05 Snow Camp No . 1 
106 No Nome 
1 07 Condore 
I 08 Dead Horse 
1 09  Black Boy 
1 1 0 Cutter Claim 
I l l  Jul iano 
1 1 2 Apex 
1 1 3 No Nome (float) 
1 1 4 No Name (Float) 
1 1 5 Cedar Springs (float) 
t 16 Dorothy (Ackley) 
1 1 7 Romiey (Ceder) 
1 1 8 P l easant Chromite 
1 1 9 Jackie 
1 20 li¥ingston 
1 2 1  No Nome 
1 22 G reen Mountain Chrom i te 
1 23 Morris Property 
1 24 B rown Beauty 
1 25 B l ue H i l t  G roup 
1 26 Chrome King (Block Boy) 
1 27 Madison G ulch 
1 28 Svnset 
1 29 No Name {float) 
1 30 Pony Shoe 
1 3 1  No Name 
1 32 Black Rock No . 3 1  
1 33 Block Rock N o .  1 0  
1 �  Victory Placer 
1 35 Thn-1sh Prospect 
136 No Nome (float) ( ? )  
1 37 N o  Nome (float) 

· 1 38 No Nome (floot) 
1 39 Burrow 
1 40 Gal ice Chief 
\41 Bums Prospect No . 2 
1 42 Eostmon No.  I 
1 43 Old Smokey 
1 44 lyons Prospect 
1 45 Four Point 
146 Black Rabbit & R i dge 
\ 47 Moore 
1 4S F i tzpatrick Prosr�ct 
1 49 Cedar Creek 
1 50 lyons Gulch {float) 
1 5 1  Low Bay 
1 52 Mighty Joe 
1 53 Black Streak 
1 54 Josephine No . 4 
1 55 Lost Chance 
156 Charl ie  Canyon 
1 57 Toots 
! 58 Associated ( S isters) 
1 59 W i l dcat Claim 
1 60 Store Gulch 
1 6 1  Hop No. 2 (Hone Moun tain Group) 
162 Hop No.  3 ( H orse Mountain Group) 
1 63 Horse Mountain (Co¥yel l )  
1 64 s-de Creek 
1 65 Red Dog (Van Gwyn) 
1 66 Brown Scraich 
167 Briggs Creek (<;eifert) 
1 68 Nancy Honk 
1 69 Gardner Chrome 
1 70 Rosie 
1 7 1  Pearsal l Mine 
1 72 Pearsa l l  Group 
1 73 E ag l es Nest 
1 74 little S i beria 
1 75 Prospectors Dream 
1 76 Wonder 
1 77 Lost Is Found 
1 78 Uncle Sam 
1 79 Sourdough N o .  1 )  
1 80 Sourdough N o .  2) (McCaleb) 
1 8 1  Bowsar 
1 82 Gray Rock 
1 83 Pegi 

Approx . Production Po9• of 
( long tons) Report 

50- 1 00  ( ? )  I I  
0 I I  

100 I I  
0 I I  

1 50-200 ( ? )  I 
1 5  

0 I I  
0 I I  
0 I I  
0 I I  
0 I I  
0 I I  
0 I I  
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
B 
? 

28 
0 

10 ( ? )  l . g .  1 
0 
0 
0 
0 
0 

1 0') 
0 
0 
0 

smal l (? ) 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

10 l . g .  
0 

smal l (?) l . g .  
smal l ( ? )  
smal l ( ? )  

0 
smal l ( ? )  

7 
3 
l l 

""al l (?) 
0 1 6 1  
4 1 42 

some ( ? )  l . g .  1 62 
50 1 62 

6 1 4() 
0 1 4() 

..-no l l ( ? )  l . g .  l -4 1 
( ? ) some l . g .  1 -4 1 
( ? )  0 1 4 1  

6 J .( J  
40 l -4 1  

KJm e  ( ? )  l . g .  
0 

200 
30 ( ? )  

260 l . g .  
0 

� 1 1  ( ? )  l . g .  
1 95 l . g . 

smo l l  ( ? )  l . g .  
( ? )  l . g .  

some ( ? )  l . g .  
1 00  ( ? )  l . g . 

0 
1 , 200 cone . 

smal l ( ? )  l . g .  
0 
0 

Rock Creek (Black Bi rd) 
Edna Fry 

10 ( ? )  cone . 1 1  t • h .  g . '" high grade; l . g . "' low grade; cone . -= concentrates . 

Sca l e  

�11 (?) I I < 

iJ 2 3 4 5 1 0  1 5  20 
----���--� - -- - - M i l es 
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Geology by Len Romp, 
assisted by R.D. Bentley 
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OF 

BABYFOOT-

LITTLE CHETCO AREA , 

CURRY COUNT� OREGON 

C H R O M I T E  O C C U R R E N C E S  

1 .  Bobyfoot mine 

2. Lucky Day prospect 

3. Sugarloaf prospect 

4 .  No Nome prospect 

5 .  Corter Creek Divide claim 

6. Burned Cobin claim 

7. Little Boy claim 

8. Bailey chromite prospect 

9 .  Buck chromite prospect 

10. Emily Cabin mine 

1 1 • Morning Sun prospect 

1 2 .  Hawks Rest View mine 

1 3 .  Chromite float 

INDEX MAP 

E X P L A N A T I O N  

ldo dp I Dioritic dikes (including dacite, do; dacite 
.... ---"-d_. porphyry, dp; hornblende diorite, hd) . 

Basic dikes (rodingite, ro; pyroxenite, py) . 

L.l'_' __ ,_d_,l 
Serpentine and partially altered peridotite. 

Galice formation (undifferentiated metasediments 
and metavolcanics, in part Rogue formation; 
contact al teration to amphibole gneiss, co). 

Rogue formation (largely al tered to amphibole 
gneiss) 

Lands I ide Areas 

Zones of Intense Shearing 

, ....... 
\ . 

\ : ' .. 
Contact (broken I ine where approx­
imate, dotted where inferred) .  

'< .. o Fault showing direction of dip and 
displacement. 

u'' 

"<.42 Strike and dip of bedding . 

Strike and dip of foliation, banding, 
and other platy flow structure. 

"77 Strike and dip of joint. 

Mine 

Prospect 

Tunnel 




