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CHROMSTE DEPOSITS OF KENAI P M N S U U ,  A M K A  

By Philip W. Guild 

ABSTRACT 

Chmmite deposits occur a t  the mouth end of Renal Peninsula, 
Alaska, in two areas, Claim Pa in t  and Re& Hountaln. They are 
contained in masses of ultramafic rocks (those with unusuallg 
large eontenta or magnesim and iron), which are intrusive int;o 
a complex aerfes of graywackea, s lates ,  and cherts of Palsosoic 
( 7 )  age, Dunite is the predominant intrusive; pyroxenite, gar- 
net pyroxenite, end serpentine derived from the a l t e r a t ion  of 
dunite are also preaent. 

- m i t e  grains are dintrlbuted in smell quantity throughout 
the dunitel the are deposits are parts of ths dunlte and serpen- 
tine masses In  which chromlts has been concentrated by magmatic 
n e g r ~ g a t i o n .  These depoakts are tabular, strongly bandad bod- 
ies ,  which range in s i z e  from stringers t o  bodlea containing 
more than 50,000 tons, and i n  grade f r o m  a f e w  percent to 50 
psrnent of chromic oxide Ecr 03) Analgaes of the chromite 
alone, separated f r o m  the siflcate gangue, ahow that it usually 
contain8 54 to 59 pernent or Cr2Dg and has a chrome-iron ratio 
of 3: l  or greater. The reserves ape eat3rmsted to contain 
150,000 tons of  thrornlta, About 73,000 tans of the c h m i t e  is 
in ahipping ore aontalning 40 percent or mre o f  C-03; the re- 
maining 77,000 Eons i a  in some 170,000 tons o f  lower-grade ore, 
which w i l l  require conoentrat-lon to produce a mpketable product. 

Transportation diffleultiea have retarded the deyelopment of 
the Red Elountain area, which 19 6 miles from tidewater, and they 
w i l l  add t o  the c o a t  of mining. C l a i m  Point 1s easily accssal- 
ble  by boat. 

Twu arsaa of ultramaf LC rocka containing capomite depaaita 

ase known at the south end of Kenal Peninsula, Alaska, (aee  fig. 

11) , near ths t o m  o f  Seldovia. (see p l .  24 The amller and 

mare readily aoaesaible w e a  ie at Claim Point,  which projects 

In to Port Chatham, 17 mllsa aoutk-southwest of Seldovia by aEr 

lwe, and 30 m i l e s  from It by boat, The village o f  Portlock, 

near t h e  head of Port Chatham, is 3 miles away* The C l a i m  Point 
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Intrmaive has an area above aea level of 8omeWhat more than a 

quarter o f  a square mtle. The relief is comparatively low,  an 

the hlgh~st pint has an altitude of only 268 feet, and sxpo- 

s u s s  are poor except along the shore. 

The other area i a  a t  Red Mountain, 10 miles south-mutheaat 

of SeldovEa. A *-mile trail c o m e c t s  it w i t h  the head of Jak- 

oloi Bay, which I s  11 miles northeast from Seldovie along the 

coast. The Red Plouata$n area of ultrmaflc rocks 1s roughly nl- 

llgtiaal and 4 milea long by 2 miles w i d e ,  with an area o f  ap- 

proximately 7 aquare udlea.  Tha relief l a  f m m  970 to 5,470 

feet  above sea l eve l .  

Seldovla, a town of about 400 people, l a  2,000 milea by shlp 

f r o m  Seattle. It i s  a port or call for the southwest Alaska 

line of the Alaska Steaaehlp Co., which maintains e weekly 

acheanle In s m e r  an8 a Sort-nightly schedule in winter. Ssv- 

aral motorahPps plying between Seward and Anchorage make ire- 

quent calla, and a r d i o  stetion keepa Seldovia in c o ~ l c e t i o n  

w i t h  the r e s t  of the world. 
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History and production 

Although the existence of chromite deposits at Claim Point 
L/ 

and Red Mountain has been known for at least 30 years, produc- 

tion has been restricted to two years1 output from a single ore 

body at Claim Point. Under the stimulus of war-time prices, ap- 

proximately 1,000 tons of ore, averaging 46 to 49 percent of 

Cr203 was mined in 1917, and 1,000 tons, averaging 40 percent, 

in 1918.v The decline in tenor is reported to have been due to 

a lowering of specifications by the purchaser. With the col- 

lapse of the market at the close of the war, all mining activity 

ceased. To date (March.1941) there has been no further produc- 

tion, although prospecting and some development work have been 

carried on. 
d 

Grant visited these deposits in 1909, while reconnoitering 
&/ 

the mineral resources of Kenai Peninsula. Mertie examined u 
them briefly in 1917. In 1918 A. C. Gill spent 7 weeks study- 

ing the ore bodies and their geological environment. His final 

report, Bulletin 742, includes maps of the two areas and de- 

scriptions of most of the ore bodies known at the present time. 

Field work and acknowlednments 

The field work for the present investigation was carried out 

from June 20 to September 23, 1940. Approximately three weeks 

were spent at Claim Point and eleven weeks at Red Mountain. The 

writer was assisted by R. J. Anderson, R. E. L. Rutledge, and 

11 Grant. U. S.. and Hingins. D. F.. Preliminary m o r t  on the mineral 
resozrces o f -  the southern p z t  of ~enai-peninsula:  -u. 3. Geol. Survey Bull. 
442. pp. 168-169. 1910. 

0111, A. C.. Chromite of Kenai Peninsula. Alaskat U. S. Geol. Survey 
mi. 742. pp. 1. 20. 1922. 

j/ Grant. U. S.. and Higgins, D. F., up. c i t .  Martin. G. C., Johnson, 
B. L., and Grant, U. S., Geology and mineral resources of Kenai Peninsula, 
Alaslca: U. S. k o l .  Survey Bull. 587. pp. 237-238. 1915. 

41 Yertie, J. B., Jr., Chromite deposits i n  Alaska: U. S. Geol. Survey 
Bull. 692. pp. 265-267. 1919. 

li/ G i l l ,  A. C., Preliminary report on the chromite of Kenai Peninsula: 
U. S. Geol. S w e y  l3ul.l. 712, pp. 9 Chromite of Kenai Peninsula, 
~ll* U. s.  GOO^. m ~ e p  ~ u l i .  7 



W. L. Weinmann, Jr. The Claim Point area warn mapped both togo- 

graphically and geologically on a soale of 400 feet to the inch, 

Red Hwntain on 1,000 feet io the lnch, an8 several indivfdual 

asposits on larger acalea .  Channel samples .were taken acrosa 

a l l  the important ore bodies. 

The writer La indebted to many rasidenta of the F0gf0n fop 

theis valuable assistance Ln carr~lng out; the work, and in par- 

tiaular t o  a'anois Laaa and 0.  P. Kames,  whose hospi ta l i ty  and 

Imowledge of the oountry were greatly appreciated. P. 9. Smith, 

H. a. Perguaon, and F. C. CsUrixls, of tber Oeolegiaal S u r o e ~ ,  

oontrlbuted many helpml suggestlomi and crlt lolma@- Burlng the 

prepwatlon of this report. Analyass of' ore  sample^ were mads 

by R. 32. Stevena in the ohemical laboratory of the Deological 

3urvey. 

The general geologic aetting of the ohrodte 8wsi ts  i s  

ahown on plate  24, baas& on the work of Martln, Johnson, and 
6 g 

O ~ a n t , ~ w ; r l t h  rsvialons by 1. C. MI.1. Tho oldeat moka In 

southern Kenai Pedn~ula,  with t h e  poaaible axoeptioa oi a ns~- 

row belt o f  eryatrlline s e h l a t s  near Seldovia, are a thiak ae- 

r i s a  o f  graywackea, slates, oherts, lheatonea, and Interbeckled 

~olcanic rocka. This a s r i s a  underllba nearly al l  t h e  mountain- 

ous southern part of the peninsula. It l a  overlain on the w e s t  

bg elllpsa'ldal lavarr EXX¶ roaslliferous Upper Trlaaalo limsstonsa, 

which a r a  in turn unoonformably ovegflcln by Lower Juraaala tuffe .  

The graywacke s e ~ i e s  has been aaeignea a probable Paleoso:oio, age 

by nartln. U 
The ultrmafio moke at Claim Point a d  Red Mountain are 

dleoordant Intruaives into the  graynraclse series. The predomi- 

6 -in, a. 0.. and otha-, q. C l t - ,  PI. 3, f oux, L C., og. dt. tm1. 742), pl* 1. 
win. u. c.. mi otharm, op. tit.. m. 44-49, 
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nant rook is dunits, whlch forms nemly all the Claim Point mass 

and perhaps 90 percent of the Red Rountaln mass, Fn which pgrox- 

mite and garnet pyroxenlte constitute the other 10 percent. 

Along the m a r g i n  of each maas t h e  dunits has been altered t o  

serpentine. The chmmlte deposita oaaur in  the &mite. 

The only other kntruslves in the ~ a g l o a  are  d i o ~ l t i c  rocka 

whfch cut all the aeffimentarj and metamorphic rooka up to and 

including the Lower Jupaasic tuffs. 

'Pire Kenrri  Peninsula waa strongly glaelatecl  in Pleiatocena 

and Recant time, and to the northeaat I t  l a  a t i l l  oovsred by a 

thlek iae cap which extends to within 20 miles of Red PIountaFn* 

m i B m u e a  of glaaia l  action a t  Claw Point &re t h n  goliahlng and 

grooving of the dunlte along the south shore, the "roehas m u -  

t o d e a n  in the a w m p ,  and the thin veneer of till exposed In 

many places. A t  Red Mountain the mmeml;s cirques and moralnea 

and khe typicel U-shape& valley of Wind= RSver gLve d a t a k a b l e  

proof o f  gleolatfon. 

Sines the Waappsaranoe of the l o g ,  uurrsnts an& waves have 

built up the gravsl bar which oomeeta C l a h  R U M  w f t h  the 

mainland, and alao the r s w m ~ ~ d  spits nearly enoloalng the la- 

goon north of the p o b t .  A t  Red Mountain huge tsluo alopea have 

formed at the base of t h e  cllffe. Streams- have out bwn into 

the uuderl- mok, especially along the lasa reslatant serpen- 

tinired contact zone, Thsae streams have built low alluvial 

I n n a  on the valley f loar*  

HeIetamorWe, sedimentary. and extruelvs mcka 

The metemarphic, aec¶imentarj, and extrusive rocks were not 

invsetigatecl for the praaent report; a full description of them 

l a  glrsn in the general repopt on the lbnai ~ e n i n a u l a . ~  The 

Pal80zoio (t l rocka, which surmunh the ultramafio budiss, are 

M i a ,  a. U., a d  othao. op. OW., pp. 42-m. 209-228. 

I w c n o - 4 - r  



f o r  the moat part a drab-gray er greenish-gray mass !in wlch 

bead* i s  often Lndlat lngaiabble ,  The cherts, however, which 

range from white to dnrk -my, u d l y  ahow bedd- and reveal 

that the PaLeoeolc (9) rocks were  severely deformed before the 

lntrmaion of the L p 8 0 u s  mch, 

The ultramafic rocks are characterized c h d c a l l y  by their 

high content of magnesium and iron, l m  silica and slmdna, and 

almost cowleta absence of allraliss. Thfa oompoaieion 18 ex- 

preaaed mheraloglcally by the pre&minance of o l i v i n e  and py- 

roxene, the absence of quarts, and the highly calcia compoaitlon 

of what little feldspar is present, Chomfta ,  the world over, 

is asaoaiaeed w i t h  racks af this type. 

The dunlte conslats amst  entirely o f  oliuine, (Hg,Fa)25104, 

w i t h  ~ c c e a s o r y  chromite grains, averaging about 0.5 millimeter 

acroaa, w h l o h  usually constitute leaa than 1 percent o f  the rock 

On fresh aurfaeas the rock ahowa a denae terturs end a grsenish- 

p a y  color, but weathered outcrops have a smooth reddish or 

yellmiah limonitic surfaae. As aoil formed P ~ o m  the dunlta l a  

infertile L t  ia rmahed a w a y  ahoat  as rapidly aa i t  5.8 formed. 

%P this reaaon Red Mountain standa out sharply Prom the graaa- 

and a l d e ~ e o v e r e d  slopes of the surrounding met;amrphosed rocks. 

A t  Claw Point t h e  mantle ai till ~upporta a luxuriant growth, 

and the dunite is not aa  oonapicuoua. 

seations reveal t w o  a i a e s  aP olivine cry~tals, ragged, 

elongated grains I ta 4 millimeters long, aurxounded by much 

smaller grains. Tha large graina have been aeverelj atreined 

and ther ahow strong undulatorg sxtlnntban, which La much l ea9  

' marked in the interatltial ol ivhe .  The lafge palns apparmtlg 

were strained and fractured before the small grains oryatnllieed, 



The d u n i t e  is usually not entirely freak. EI most of it the 

p a w s  of ollvins ara surrounded by ahells of aerpsnt2ne, but 

serpentfnlzation i e  ob~ervebla hn all stagas, from that in which 

n a r r o w  ~elnlets of aerpentins out fresh olivine b that i a w h i c h  

the dunlte has bean altered to Iolkatsd soft &en aerpenthe 

Ln wiriah no trace of aliolne rsmaina. This change from freah 

Bunlte to aerpsntlne l a  marked by a progressive deepeniw o f  the 

aolor aP the fresh aurtaca from gray gfeen thmugh deeper shades 

oP g r a m  to a denee black which l a  not easily distinguishable 

fmm the ehromite a t  a l i t t l e  distance. The weathered surface 

of the nerpentlnlzed dunita is an olivs drab, aarksr f o r  the 

more aerpantinizncl rock. 

The only other c o m n  u l t r d i c  rock l a  a green pyroxenLts 

aonelathg almost entirely of dial laglc augite. The ppoxene 

clsavagea and rough, greenish-gray, weathsrad surfaere diatin- 

guish this rock f r o m  dunlte.  C b o m l t s  is aeldom meen, except In 

thin sections, and m ore bodies are known t o  occur in the py- 

roxenlte, 

The pyraxezxtte forms laysrs in the Bunite ranging in thiok- 

ness f r o m  less than an inch to about 200 feet. Thln parallel 

layers of p ~ x e n e - r i c h  reek weather i n  re l i e f ,  giving outcrops 

a oorrmgated appearance, 

The pyroxenfts was very resistant to aarpenkhizatlon. 

knees  of ppwxenits completely aurroundsd by esrpentinlsad dun- 

Itn appear umlterad  on fresh aurfaoes, although the dodnts are 

covered w i t h  a thin film of serpentine. Under the miomscope 

aome antigosite is seen, which baa been derived, presumably, 

f r o m  -intesstitfal olivine: Paeudomorpha of bastlte  after an 

orthorhombic pgroxene, and a llttle ehlo~ite are also p~es.ent 

ocoaalonally. 



Oarnst pyrorenite l a  found in one small area on Red Hountain. 

It is a massive rook consiatlng a h a t  entirely oi pink garnet 

and green diallagto aug l te  in nearly aqua1 mounts. h little 

chlorite bas developed from the gvoxsne. Chromite ia present 

in amall grains, some lnteratitial. to the sf l icate  minerals. 

Thie rock h a  been extremely reaietant t o  both serpentinlzation 

andweathering. No ore bodtea are aseooiatsd w l t h  it, 

Dike racks 

Narrow dikea, uaually less than an Inch thick, but in one 

place 5 feet across, cut the primary banding* They Includs oli- 

vine (see plats 30, g ) ,  pgroxene, and hornblends BFksa, ae well 

aa &en made up of mixtures of these minerals. kt RIB Mountain, 

dikelate- containing s large proportion 05 anorthite, together 

with hornblende, olivkne, p p x e n e ,  garnet, and a green a p i n s l  

mfneral, are prominent becauae Ithe amrkhite is the only  light- 

colored silioate Pound within the l n t r u s l v e  body. 

Serpentine 

Serpentine 1s the product oP alteration of the  laagneaian 

e i l icatse  which make up the ultramafic rooks. The alteration 

took plaoa aoon artsr the intrusion o f  these-rooka, and waa the 

result of hydration o f  t h e  ail ' loates by hot waters probably dn- 

rived Prom the m a p a  itself. The o l fv ine  altered much more 

readily than the pyroxene, and most of the serpentine waa finned 

from b i t e .  The oonpletely serpentinized &mite is a sof t ,  fo- 

liated, dark-grectn rock which breaka saal ly  along irmumsrable 

polished and slickenatdo8 surfaoaa. Tha alteration f r o m  o l l ~ t n e  

t o  serpentine involved a conaiderablm h c r e a a s  in polme, which 

i n  turn produced shearing. m y  ore bodiea In the asrpenttne 

zone have been broken up by this shearing, as the sliekanaicled 



fra@mmba ahow. MCJ large bodies of cbPomite are known to exirrt 

in the aerpentins. 

mite f o w a  nearly all the Claw Po-t btrus iva  ( p l ,  25). 

Bo p p x s n i t e  is present, although aertain lagera axpoaea along 

the south and w e s t  ahores of the point contain a little augite. 

A f e w  naprow ol lv ine-paxena aFIralets cut the Reef o m  body, 

and are also present at saattered points along the south ahore 

aruE alswrhs~e. The dunite on the polnt itself I s  fairly fresh, 

but expoeuraa along the shore of the mahland show muoh serpen- 

tinisation. Tha contact w i t h  the encloalng oountsy rook ia m- 

vealsd a t  only two points, where Qb croaaea the shore northweat; 

and northeast of Claim Point Bill. At theaw pointa the intru- 

aive rock is ~omplstsl-g altered to green, sheared serpentine. 

Dunite and the serpentine de~ived from it comprise perhapa 

90 percent of the Red Hountain intrueivs, (sea pl. 26), and py- 

roxsnlts mat of the remainder. The pyroxenite layera ape par- 

ells1 t o  one another and to the chmmite-rluh lagers in the dun- 

I t s .  They are best exposed in the high r l d ~ e  west  of Wlndy 

River, but; their apparent sbundanoe there an compared with other 

parts of the area 1s due in part t o  a favorable combination of 

attitude and relief. A small area a quarter of a mile north of' 

the pyramidal peak which atands between the pasaea Into Seldovla 

Rkver from t4-d~ River waa mapped aa undlffa~sntiatsd dunlte and 

rpyroxenite bsaauae the many thin alternating bands could not bm 

distinguished on the map ocale used. The average aompaeition of 

this rock m l d  be a p e r i b t i t e  w i t h  perhaps 50 percent each of 

ol iv lna  anB pyroxene, but each individual band show8 almost pure 

0 l i ~ i n 8  or pyroxene. The garnet pyroxenife, ore bodlea, and 

dikes probably do not aggregate 1 percent of the total masa. 

Garnet pyroxenlte occurs In three small outcrops north of the 

amall lake near the northern limit of the area. A zone of 
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serpentine from 100 f e e t  t o  half a mile  wide  extends &Found kha 

margln of the mane. 

The ultramafio rocka int&de the Paleozoio ( 7 )  graynraoke se- 

~ i e a  discordantly. Siliceous dikes cut the Lawex. Jurassic W f a  

and all the older sedkmentarg and metamorphic rocka of the re- 

gion, but mt the ultramafic intrusivea. As the ailleeoue and 

ultramafia rocks were not seen In oontact w i t h  one another, 

t h e h  relative agea could not be determined definitely, but it 

seema probable that the ultramafics are vunger. No igneou8 

rocka are known ln  the Tertiary deposits of weatsrm Eenai Penin- 

w sula. The ahromite-bearing intrmaivea are tentatively as- 

s l p e d  a late Jurassia or Cretaceous age. 

The regional structures have a general northeasterly trend, 

but their details have not been worked out. The sedimentary an8 

metamrphic rocks were aomplexly folded before the intrmsion o f  

the u l t r d i c  rocks, which cut across the bedding d l a c o r ~ t l g .  

The oontact of the Red Mountain maaa, where aotuallr ab- 

served, ranges f r o m  vertical t o  a dfp of 4 5 O  toward the aenter 

of the mass. The course oi the contact aoPoss the h i l l a  and 

valleys Indicates that it muat- in general be very ateep. The 

poop exposures and low relief at DLaim Point make tha sttltuda 

of the contact t h e r e  uncertain, but it also l a  probabblg ateep. 

No ultramafic dikes are known to have been 3ntrmded into the 

surrounding sedlmantary and metamorphic mcks. 

. Ths outstandfng feature of the intrusive bodiea is the band- 

ing, whioh ia 6f c o m n  occurpence in rooks of this general tw. 
The bands B r e  the outcrops of obromlte- or pyroxene-rlch layera 

in the dunite, (see pls. 29, 2, 30, A), which In any ope area 
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are more or leas parallel, and which never intersect. The layer- - i a  an original structure in the rock, antedating the censol- 

idation of the maw. Aa a rule the strike and d i p  of the Lay- 

ers are oonstant throughout the length of an exposure, but in a 

faw glaeea th in  layers of pgroxenlte and chromite a r e  sharply 

curved. 

The only prominent bands at Claim Point are o f  chromite. 

They range from a fractton of an inch to aeveral feet in width, 

and Prom a f e w  rest to a hundred feet  or more In length. The 

Layers that they reprssent strike about N. 75' E. and dZp verti- 

cally* or steeply south, but the attitude of a Tew differe widely 

f r o m  thla. Not enough of the intrmsive is expoaed t o  determine 

the relation of the layering to  the contact. 

Banding is so conspicuous in the Red Hountain intmslve aa 

to give it a atratifled appearance. The layers strike parallel 

to the conZ;act around three aides of the mas, and change in dip 

from a h o a t  vertical near t&e contact to horlzonkal near the 

p.~rsamidal peak between the t w o  l o w  passes from Windy River Into 

Seldovta River. The structure i s  essentially an elongate basin 

whose major axia trend3 north-northwest. To tho aouth and 

southeast of the pyramidal peak the layera dip rather gently in 

what seem to be random diractlcns. Sharp folds in &in chromite 

and pmxenl te  layers, w i t h  tbsir axes parallel to the a x l s  o f  

the baain, are considered to be drag f o l d s  formed In the weaker 
.- - 

U p P s  during a down-warping oS the layered mas8 while i t  was 

still somenrhat plastic, perhaps In the "cryatal mushn atate. 

I See p l .  31, A, B. ) 

Fault* and Jointirig are v e r y  c o m n  a t  both Clam Point 

an& Red Fbuntaln. The faulta may be divided roughly into t w o  

types-on the baais of their apparent age. Early faults show 

drag of the thh bands, and many are completely healed. Lfka 

the dfag fo lds ,  t o  which they are genetically related, they an- 

tedate t h e  final consalidation of the ma@ua. Qn some early 



fault  planes raovsmont has been renewed, arten in the oppoalts 

direotion, as shown by "rgverae dragn. Later faults show no 

drag, a r e  not healed, and many ahow slickensldes of serpentine 

or cruehed ahromlte. Displacements of e foot or two are cronrmon, 

and aome of a few tena of feet occur, but no Large  fault^ heve 

been f w d  and i t  ie unlikely that the faults muld  seriously 

hamper mining operatione. In the aerpentinized zones, however, 

i t  2s Lmpoaaible to say how much faultfng has aacurred or what 

1 t a  tbgnitude waa. 

ORB BODIES 

The ore bodies are layera or lenaes In wtlieh uhrodta l a  

much mre highly concentrated than it 10 in the nomnal dunlts. 

They range in size from &ere streaks to bodisa esveral hundred 

feet long and Born 1 to 50 reet thick. Their diatrlbutlon is 

epparsntly Irregular, and although eaah ore body La more or l e ~ a  

parallel to nearby pyroxanlte bands and other ore bodiee, no 

predictions can be made a8 t o  tha possible aecumanoe of unex- 

posed Bapoaita. The proportion ot chromlte Ln the enriched lay- 

era ranges Prom more than 90 percent down to a percentage little 

greater than that in the n o m l  dunlte. 

Chromlte l a  a blaek opaque mlneral w i t h  a gubmetallic luster, 

belonging to the aplnel gmup of the laomet~ic claas. It I s  

dtstingulehed from magnetite by l f a  brown streak and law dagrna 

of ina@etism. I te  theoretical chmnieol aompoaition 1s Feb.CrZOy 

with 32 peraent FeO and 68 psroant CrZOg, but in f a o t  it always 

aontains MgO, FeZ03, and kL203. Its formula, therefore, %a uau- 

ally written a8 (F~,M~)o. (Cr , f i ,F~) .$~ .  The percentegs of CP2Q3 

in tha mineral may thus Fangs between wide 1Lmit8, but wLth f ew  

exaeptlons i t s  range In the deposits under dlacuealon is small. 

an& the pepcentage of CrZOg near 59. 



follming partial analyses, mads in the chemical labosa- 

t o v  of the Oeologioal Sumrey, ahow t h e  chromium an8 iron eon- 

tent of some typical ores from Keml Panlnaula. The thlril and 

fourth a o l m a  o i  the table apply t o  the ore as sampled, w i t h  no 

oonosntrakion; the last three calumna apply to the pure, mEnaral 

chromite, separated from the silicate gangue with heavy liqulds. 

A t  leaet nlne-tenths of the ore contains W o m l t e  that f a l l s  

w i t h i n  the range indicated by these analyaee. A few deposita, 

Partial malgses of chramlte from Ilenaf Peninsula, ALaaka 
[R. E* Stevens, analyat] 

hme~er,  contain chsomits that dlffera widely  Ln composition 

f r o m  the normal ohromite o f  the region, as ehown by analyses 43, 

Ore body 
KO. 

45, snd 46 Ln the f ollmbg table. 

Sam-. 

lo* 

Analyses of chromita from Kemi Peninsula, Alaska m. E. Stevens, analgat] 

Ore Conoentrate 

Cr203 
(percent 1 

35.8 
47.6 
52-3 

19 44.3 
24.4 

33 52.1 

I u I I 

43. -to f r a  ~ r e r p t d l i m d  om. &poli t  M. 1, Bbd Yoantdn.  
44. Chmaite iroa noladl om, from rraaltorad inclusion En d i k ,  d.po8lt 

lo. 1. 

C r 2 g  
(percent) 

Chromlte 
(percent) 

16.5 
14.6 
15r6  

14 .4  
19.7 
14.8 

Semple RO......,.....,..........~ 43 44 [ 45 46 

Cr203... ............................ 
A1203.......... .................... 
F B ~ ~ ~ ~ . ~ - . . ~ . . ~ ~ . ~ ~ ~ ~ ~ ~ ~ . ~ ~ ~ ~ ~ ~  ..*.m 

FB~.............~...........~... 
R ~ Q . . . m . . . a . * m . . . . . m m . . . . m . m . . ~ ~ . * *  

mQ...**.*......*.............*.*"* 
CB~. . . . . . . . . . . . . . . * . . . . . . . . . . * . . . .  
Ti02... .. . m . m * . . m . m . ~ m . m . - - m m . . . m .  

2.971 
5m5:l 
3.3~1 

3.6:1 
2 a 6 : 1  
3.S:I 

66 
83 

. 55 

75 
42 
90 

S102..~..m**..m~.m.mm-..m.mm.r.m.m.m 

cr:Pa............................... 
Percent of Cr203 in ore............. 
Pe~cent of chromite in o r e . . . . . . . . . .  

Fe & 
(percent ) 

54.2 
57.6 
59.0 

59 . 2 
59.4 
58 m 2 

cr:Fe 

100.44 

a 9 9  
34.3 
99 

100.07 

2.73 
43.4 
75 

100.3999.7'7 

1.88 
47.4 
98 

1-78 
46.9 
97 



Eaoh of the three abnomnal ore8 irr characteri~s8 by an al- 

moat complete absence of gangue material and by a hi@ luster 

whkch aontrasta with the auller appearanne of the normal ore. 

Sample 43 raprsaanta ore derived from normal ore like 44 by the 

addition of A120S, FeZOg, and FeO during m c q a t a l l i e a t i o n  

caused by the intrusion of augite-hornblende dFkes which inter- 

sect a band of dlsaemlnatsd ore. cllkea contain banda of 

verfr heavy, lu~trous, slightly magnetic ohromite along, thelr 

lower oontacts which was ooncentratsd from t i e  BSaaeainated ore 

and changed in eompoaition. (See p. 165.1 Bample 46 is from an 

ore body (see p. 1701 that cuts  acrosa  the normal- band- at a 

mall angle. The ore represented by 46 is normal. in attitude 

but: not Ln appemmnce. 

The on ly  promfnent mineral other than chsomite in the normal 

daposi te  is oLivLne, or serpentine derived from it. gammers~ite, 

the lavender-eolorecl chrome-chlorite, W urrarovita, the green 

chrome-garnet, are frequentJy found on joint aurfaana. Spectro- 

graphic analyala ehwved a platinum content O f  0.02 troy ounoes 

per ton of chromite cdncentrata for aampls 44, and none for a m -  

plea  43, 45,  and 46. 

!S'he average s h e  of the grains in  the dfaseminated ore 18 

leaa than 3. millimeter in diameter. Crystal Paces are not o ~ d i -  

mrilg v5.aZble t o  the nakecl ege, but in thin section straight . 

edges and sharp angles are comanly  aaen. Grains o o c w  aingly, 

or in irregulaf aggregates with interstitial olivine. A f e w  

examples of nodular ore were seen,'but there are no depoaita in  

whiah it is important. Chromite koms 70 percent or more of  the 

nigh-grade bodies.  

Concentration of low-grade ores 

The hlgh content of Cr2Q3 and the f av~rab le  chrome-iron 

r a t i o  of the pure chromite mineral should make conesntration o f  

t h e  dissemlnatea ores practicable. B m e b e ~ ,  the small grain 



aims and rather frsah olivine gangue will introduce dIf ' I?loult les 

The fine grinding naceasary t o  llblberats the chxomtte may eaune a 

connLdarabls mount  of sliming, es ohrornitn La vsry bri t t le .  

The smell  birfsrence In apeciflc gravity between the chromlte 

and the olivine--the former being about 4.4 and the latte~ 3.3- 

auggsats that gravity concentration might be unaatisf'aotorg, and 

thia impression l a  confinned by the rseaults eP the following 
11 

test, made by A. A. Dosrner -'of ths Bureau o f  Ntnes. Ore from 

Claim Polnt aaaaylng 29.5 percent of GrZOj,  preaumablg from de- 

posSt Ho. 1 ar No. 10, was used. The procedure and reaulta may 

bb ammari-zed as fe l lma: Mter breaking the ore ln a jaw 

omeher and passing it through rolla until it waa a l l  minus 40 

msah, the material waa c laas ir i sdwlth  80 and 150 mesh screens. 

Tabling ol theas fractions into concentrates, mlddllags, and 

taillnga, an8 rmrktng af th8 middlinge, gave a composite p ~ o d -  

uct  aontalnhg 50 percent of Cr203 and rapresenting 66 percent 

of the total  Cr2O5 in the ore .  The tailinga contained 16.4 per- 

cant of Cr203. 
12 

O . ' V .  Avsrtll Js-/atataa that flotation t e s t a  by the Bureau 

o f  Nines a t  the Hkemi~aippk Valley Experiment Station in Rolla, 

Hiasouri, gave a produot that cilntafned 56.35 perasnt o f  CrZOf 

and repreasntaa 89.7 percent recovery f m m  o r e  aalraying 32.17 

perasnt of GrZOg. mis are, from the SeZad Creek deporit in 

nosthslrn Callfomia, IB aimiLnx in  grade and occurrence to  tha 

ore of the Kemi Paninaula dapoaita ,wsO that similar result. 

should bs goa~fbla w l t h  t h e  Alaskan are. 

?;I -mar, E. A.. D Q s ~ n t n t l o n  o f  C h m l u t  V. 9. Ew. Y h e a  bpt. 
Tm. W ,  1930. 

Amrill, E. V., Mine8 and aimrd mmootcra of 8imklyon c m t y :  
Orlifornla Jm. Yiaem nnd fholom, ml. 31, Xo. 3, pp, 26&2b9, 1335. 

lJ/ --*on, 0. A,, nud Sith, C. T., Chromitn dmpoaits in the %lad 
W r W e ,  S i a k i m  0-W, Faliiornlsl. U. S. Omol. 3urqay gull. 9-d. 
PP. 2sp.291, 1 9 ,  
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The ore bodiea were formed by the segregation of cbomite 

g r a m  Which ~ry~t&lllzad out of the magma e t  an e a ~ l y  atage. 

The method of concentration o f  the grain8 is not olearlg under- 

stood, But may have been by the alnklng o f  early famed chromits 

grains in the lighter sZlicate m e l t .  The tabufar ahape of the 

are bodies could possibly have been paused by settling to a 

solLcl floor, but a rhythmic precipitation that would give rise 

to the v e m  thin banda of chromlte and olivine is difflault to 

expxaln. The Pins Banding suggests f low atruoture. A oombina- 

tion of ainklng and flow seema t o  be t h e  moat probable mode of 

formation. The peoxentte bands aLmost oertaFnly erigknats& %n 

the same manner as the & m m l t s  banda, for they have the same 

strmctwes, o c w  bath above and below the ore banda, and are 

everywhere parallel to them. 

As t h e  ore bodies were not formea by solutions con9lng up 

from great depth, but by local concentration in a ooollng -, 
it l a  reasonable t o  aseume that the v e r t i c a l  extent of the Be- 

goaits  doea ndt greatly exaeecl the horizontal length. The bod- 

ies exposed at present are aimply thoas laid bare by sroafon. 

There a r e  almaat certainly other ore bodies that are not yet ex- 

posed, and there were others that have been eroded away. How- 

ever, the prospect of f lnding burled ore bodies seems a l i g h t ,  

since th8y are usldoubtedl~ scatterea wlthout aystem in the dun- 

l t e  an8 form only a very  small percentage of the total mass of 

the rock. 

WomTte i s  unaffected by normal weathering proceaaes, and 

there  has been no leaching or enrichment aP the depoalta. 

The estimates given below of tonnage of chromite available 

on the Renai Peninsula have been oomputed from meamremerits of 



dhnatone exposed eS the surface, w i t h  an arbitrary mmmptlon 

for the depth of each depo~it. This a a ~ ~ m p t l o n  1s made necesaa- 

ry because very little underground work bas been done. The 
14 

mothod uaed l a  essentially that of. ~ 3 i l l . ~ I t  i s  bared on the 

prababllitg that the dip length was originallg- about the aame 

en the strike length, an8 that, on the average, balP of each 

body has been eroded away. merefore a depth of half the prsa- 

snf exposed length i e  used, with the f u l l  realization that the 

estimates may vary widely from the t m e  tonnages. The estimates 

are given in long tons, whereas O l l l t ~ 1  were in short t one .  

Channel aamplea were cut across most o f  the larger depoatts 

to detarmine the grade of the ora.  The analyeea were made in 

tha chmioa l  laboratory oi the t3eological Survey in Washington, 

D. C. For deposits that were not sampled an estimate of p a d e  

has been made from the appearanae and weight of the ore. 

The dividing line, with rsgafa to tenor, between shipg5ng 

an8 oonesntrating ore  will depend upon the prioe and the grade 

required at tho time o f  mintng, For this report the l ine Is 

plac~d at 40 percent of Cr2O5, Althoyepl 48 percent l a  n m  re- 

quired, ore am larr as 30 percent was aoeepted In IQlB, and it f a  

probable that the standarcla would be Lowered agaM in any smer- 

gency that made it worth while t o  mLna this ora. The minimum 

percentage for o o n c e n t r e t l ~  o m  La even more problematical, r s  

incraased efriolsncy in mtlling mathods ahould result i n  a 

steady lower* in the ~equbmsnts  for CrZOg aontent of the 

Rhaads". Bowevar, as there a r e  ibw large masses of very Low 

grad6 ore, Pactors invoLved In raining nearly a11 the bodiaa ex- 

mined rrr i l l  be acoasalbkllty and tonnage. 

The reservea arrail~b,bls on Kenad. Panlneula are estimsted at; 

abwt 150,000 tona, whlah i s  eubdivided as shown in the amompa- 

nyiPg table. lTo aallowanae han been made for Pallure to recover 

a Ofll. I. C., rp. nit.  t-I. Pel, p, a. 



all the ohramlta in the ooncentratlng ore, so ?hat the i lgursa  

f a r  this item are greater than mould be reaLizad in actual oper- 

ation. In caleulatlng'tha resarrss rt num'be~ of She d l  occur- 

rennea have been omitted, but they probably w i l l  not &sot the 

total materially. 

CkmmiBe rsssrvea, in tons, on lCami Psnlnaula. Alaska , 
- 

Area Chromite in Conoentrat- Chromite in ~otal 
shipping ore ing o m  conce"trat- c k m t e  I I I ins ore I 

Cla im Paint...... 

TI*o depoalta, the B t n ~  No, 4 at Red Hountah and t h e  B l e f  

at C h i n  Point, are e~tlmatmd t o  oontain 42 and 19 g s ~ b s n t  re- 

spsativ&ly of this total, the remalnLng 39 peraent be- Bivtded 

mng twenty dspeaita. Slana fop clevolopnnent m a t  center on the 

prinoipal 8mpoaitrr, tlls others being regarilea as aupplamentarg 

reasmas. Although the K e n a i  Peninsula deposit8 probably cannot 

campeta 8ucosssiully In the open, w orld-lrride market, they ehould 

. be an Fmportm* souroe of W d t e  If forsign trade is o u t  o f f ,  

beueumet of their high content of CrZOg and the- faveru&le 

ahrome-iron ratio. 

Claim Point, which is nearly aurroundsd by water, is samilp 

eoaeasible,  as ahipa can corns in fair17 close to ahore. h o t i r m  

mFning eperationa would require the eenatnrctlon or a m w  r*Barf, 

mill, and livlng quartera. Tlmber l a  fairly plent i fu l  on the 

point and along the mhores of port Chatham. There l a  no good 

supply or fresh water on the point, but several streams enter 

the north side of Chrome Bay, an8 an ample supply for aoncen- 

tratlng could be obtained w i t h  a small dam and 4,000 rest o f  

pipe. No prtmplng should be nacesaary. 



unusual an4 inportant rsatu~e of Cook Inlet la the height 

of €he tidea,,which regulate ell activity on tho water and must 

oontinually be taken inta aooount. Ths extreme range in w a t e r  

level a t  Claim Point  l a  about 23 feet, The map, (pl. 2 5 ) ,  ahma 

the approximate high-tide mark, but at Low tide it was possible 

to mmp aame dimtenel out from naho~e"; nearly balf the exposed 

bedrock, Indeed, l a  below high-ttde l eve l .  Several ore bodlsa 

ere exposed ln thla littoral zone which can be worked only at 

low tida, ir at a l l .  

All the m h h g  claims at ClaM Point are held by Laea and 

Whitnep, either dlrectLy or through P. A. Rapp. One claim, the 

Bluff  No. 1, l a  petented, Thia claim and the Bluff  No. 2, which 

adJoina It on the southeast, have besn lndfcated on plate  25. 

The ataksa for the other clalma wera not seen, but cleM notlcsa 

ahow that the Raef m i n e ,  No. 1, I s  covered b+ one alaim extend- 

ing parallel t o  the strLke and by another running parpendicuPar 

tom It, JolmFng the Bluff No. 2 on the north. Another e l a h ,  the 

B l u f f  W. 3, covers some of the deposits along the west ahore of 

the point. 

The numbers assigned to the deposits are those used by Glll 

In Bulletin 742 except that hi-a No. B is conaidered aa t w o  aepa- 

rpts b0Sji~a. Bstfmated chromlte reservea a t  Clakn Point are 

8- .fri the teble on page 158. Possible tonnages below low- 

ti& level have been omitted. 

No. 1. Raef mine.--The Reef mPne, [fig. 121, I s  400 feet 
routbeast of Claim P o h t  on a rockv islet which is connected - .. . 

with the maZnLand at law tide and h a a t  under water at high 
tide. The deposit at t b l s  mine has furnished nearly all the 
c h r d t e  that has been shipped from Alaska. It consists of two 
parallel lenses, whlch are in contact w i t h  each other at one 
point, end whleh have besn faulted considerably. The exposed 
len&t;h of tha northern lens is 150 feet, that of the southern 
Lena 110 feet. Each l a  from 20 to 25 feet wide in the center 
and tapera toward tho ends. Both a t r l k e  IT. 80'-85" E. and di 
atesply south. The prkncipal raulta strike spproxfmately nor!h 



Chromits reserves, in tone, at Claim Point 
3J 

anB dip  gently t o  steeply eastward. The dlsglaoemsnt has bean 
largely vertical, although on the Bouthern body there has been a 
southward shift of the e a s t  blocke. There are also minor off- 
sets of the north lens on faults striking about H. 75' E. and 
dipping SO0 to 7SQ S. The f a u l t s  are conrmonly marked by s-treeks 
of crushed and slickensided chocalete-brown chromita. 

Ore body No. 
on p l .  25 

m tenor the ore varies from maaeive blaalt c h r d t e  t o  thin 
bands of p a h a  cliaaeminated in the dunits. A l-raert dike of 
dunite and dikelets with bright-green chrome diopaide ( 5 )  c u t  
acrose the banded ore and dunits at small angles. 

Chromite in Cbromite i n  Concentret- ,,,,,,t,,t- Total 
shipping oral ing ore 1 1 c h r d t e  

Channel mamplea were takan aaraan the ore body in thrae 
p b e e a .  Samples 1 to 3 were c u t  fsdrn north t o  south aoross the 
center of  the north lana, 5 and 6 across this lenlr 30 f e e t  t o  
%he west, 4 acroaa the south lene on the lina of 1-3, and 7 to 
9 across the aouth lens 40 feet east of 4. 

h l y s e s  of channel samplan from the Reaf mine ,  C l a i m  Point m. E. Stevens. analyst] 

Thn ore baa been mined by open cut8 t o  dspthe of f r o m  6 t o  
20 f e e t  below high-tide level .  The mount of ore remaining 
above low tide is ~emparatively small. There l a  undoubtedly a 
larger amount below that Isvel, but E t a  reoovery would be dEfP1- 
cult and expensive, f o r  only a few square yards of the islet, 
upon which to base operrtiona, remain above high water. Either 
a s h f t  or extensive coffer dams would be requires, and the 
jointed and faulted nature or the depoalt  makes it doubfml 
whet he^ water could be kept out of the workings, 
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No 2,--About 50 feet east-northeast of t h e  new 1.0g ombin on 
the *east ehors of the polnt  there %a a .am11 dspoelt of 
ehromite. It 18 a streak about 18 inches wide and SQ f e e t  Long, 
w i t h  a strike o f  N. 77' E. and a dip of 80' S. It phches out 
at ths east end, and fraga out into the dunite to the w e s t ,  
Some of the ore l a  probably of  ahipping grade, 

Nos. 9 and 4.--Two faulted lenses of chromtte a r e  sxpoaed In 
the hl& c l i f f  on the northeast aide o f  the point. They are in- 
octlessible, but talus blocks on the beach show the ore to be or 
the banded, dlaaeminated type.  TLle ore occurs In two nearly 
p a f a l l e l  layera, the larger band o f  whlch l a  3 t o  4 feet t h i e ,  
and was estimated to extend 40 feet vertfcally up the nliff, 
The ors haa been offeet along nearly horizontal faultn. The up- 
per blooks have moved north with respect to the lower blocks, 
the diaplacemsnt bePng f r o m  2 to 15 feet. 

No. 5.--The base of what may onoe have been a fsisly large 
ore b-ia exposed in the low cliff 100 gapds north of Boa, 3 
and 4. A horizontal fault asparatea a few narrow, vertiaal 
streaka of chromite, whioh pinch out downward, from an ovarkying 
body .of low-grs8e banded ore 15 f ea t  w i d e ,  whlch dips ebmC 70°, 
3. The ore f s  b d l j  fractured, m d  serpentine allekensldes a r e  
aolrnnon on the joints.  Aa the fault i s  only a a r t  distance be- 
low the top of the cliff, it appears unltkelg that sray conslder- 
able mass of ore remaim. tack of exposures h d e  it Impraatlca- 
b l e  to t race  the ore Inland* 

No. 6,--About 150 feet east-northeast o f  No. 5 a small ore 
b o d y x h  atrikea N. 86' W. and dlpa vertically l a  exposed at 
low tide. The ore BppeaFS t o  be high g~ade, but analysla 46, 
page 151, ahows that it is pompoaed o f  a chl*omlte low in CrZO 
The principal lens is 20 feet long. w i t h  a maximum width ot 28 
inches an8 an average of 20. A t  each end it  narrowa to  thin 
atrkngers whi& oontinue for 201 feet or more. Naprow ban& and 
amall Lsnaea l i e  parallel to the larger body for several f e e t  t o  
the north. To the east t h e  strlngere are covered by 8andr Tba 
ore lies in a ahallow trough worn bg wave actlon in Che ohmmlta, 
whioh i s  leas r e s l a t a n t  t o  abraalon than the dunite. 

No 7.--On the northeast slope of Claim Point hill, at an 
altitudeof about 200 feet, 150 garda west  o f  the eliff, there 
are aeve'ral amall ppaapect trenches. The southernmost of these 
is on a body of banded, dlsserninated ore r a t b a t e d  to contain 
about 20 percent o f  Cr 0 . The width of the ore is W feet  at 
the face of the cut an8 f0 feet at the mouth, which is 57 f e e t  
northeast. !b layers strike B. 65' E. and dip 70' SE. The ore 
is not exposed to the aout;hwest or northeast. 

No. 8.--Forty feet to the north a trench 20 feet long by 10 
f ee t  wide expoaoa g feet  of ore similar to that at 190. 7. The 
layers strZke 1. 72* E. and dip 85* SE. The ore becomes nar- 
rower northea~tward wlthin the length of the trench, and only 
scattered stringera of chromite crop out  30 feet farther along 
the strike. To %he southwest the ore fans out into wldaly sepa- 
rated a$ringeps in an autc~op 35 feet long. 

Another open cut,  125 feet weat of this trenoh, expoees a 
width of 17 feet o f  banded ore of the same t ype ,  s t r l k h g  W. 67' 
El and dipping 88O SE. length expoaed is 20 f e e t .  Twenty 
f e e t  farther to the northeast only a few stringers are seen, and 
there are no exposurea t o  the 8outhweet, 



15 
-/aelleved thnk both tranchea m a  on 8 mingle om  bod^ 

that bas been ofrsst. The writer thinks, an the contrary, that 
each is on a amall  individual body, becmuaa the easterly bands 
m a  seen t o  break up end dkainish in thfoknsas and tenor to tha 
eouthweat. In aoeordanes with this view, the sarrtsrn body has 
been daslgnatad as &-A and the west-n a9 8-D.  Eatlmatee af 
tonnage heva been ~0mputod separately. 

No. 10.--The Bluff No. 1 ore body, (sea fig. w), the largest 
knowi i i i3a im Point, 1s about 500 feet w e s t  oP No. 8, at an al- 
t itude of 150 r e s t .  It l a  400 feat south-awthwe3t or the rs- 
mains of the o l d  mill, built Zn 1918 t a  concentrate tha ore. 
Development work en the ore includes an adit extending 33 rest 
into the ore body, several trnnchea across the are, and e largo 
exposure made by s t r i p p i n g  of f  all the cover from an area 100 
r s e t  long and 50 Teat w i d e .  This work La aufficisnt t o  show 

%hat the b d r  is at  laast  206 feet long and at least SO f e a t  
wide near the adit, The mouthoaatern boundary of the ore body 
Is definitely located; the northwestern bounaey has not been 
unaovsred but probably liea close to the 1blt of the etripped 
R r ' 8 8 .  

saJ W L ,  5. C.. .p. &** (=I, 7451). p. 22. 



The presence of faults l a  revealed by alickenstd& i d a o e a  
-.the adlt  and by an offset of the aouth eontact. Zt l a  trot 
ltnown whether there are m y  major faults that might L h 5 . t  the 
ore or c a s e  difficulty in Pollowlng It. 0111 lb/ has auggentsd 
that  the Bluff' ore body an8 Nos. 7 and 8 ,  and perhaps even Nos. 
3 and 4, my  originally have been part of a alnele body that haa 
bean effset by large-scale faultfng. While this esada very un- 
likely, the p o s s i b i l i t y  m a t  be considered in estimating the 
tonnage of ore or  the property, and any further clevelopment work 
ahould have the aaterminatlon of thin point aa one of its goala. 

A channel was o u t  across the ore body 80 feet southweat of 
t he  adit. Barnplea ware  taken sueceaalvely from the aoutheaat 
contact t o  the northwest. The resulta indicate that some h i p -  
ping ope should be available, but that most of the matsrialwlll  
requlrs concentration. 

Analysea of ohanneP samples f rom the 
Elufr No. 1 deposi t ,  C l a h  Point 

[R. E. Stevena, malyat] 

No. ll,--On the weatern shore o f  the polnt ,  naarlg 2,006 
feat Prom No. 10, there 1s a long exposure of dunits, partly 
covered a t  high t ide. A t  a number of plaaea there are amall 
lenses and narrow stredcs of chromite. Tne lenses af a from 6 to 
10 Inches thick and a f e w  feat long. Nothing was asen that ap- 
peared to offer p o s a i b i l l t i e a  for mining. 

PTo 12 --On the aouth ahore of khe polnt, about 2,000 Isst 
met*: cabin, there a r e  three groups of low-grader atringare 
m i t h i n  200 feet. The easternmaat of these conslsta o f  12 feet 
of lm-grade, bmaed chromlte and dunita, wlth 1 foot in the 
center which appears to be of good concentrathg grade, The OX- 
poasd length 1s 25 feet ,  but beach sand coVeFa the ore a t  aaoh 
end. The layerlng strikes B .  40° E. and ia vertioal. Pi 20-foot 
zone 140 feet to  the northwest contains narruw chromlta bands 
exposed for a Sewth or 20 feet. Two aeparats lagera, both 
about L foot wide, were e a t h a t e d  to contain 20 to 25 percent o f  
Cr203. Fif ty  f e e t  weat another zone or low-grade atringera, 
parts or whish r n l g h t  be workable, is exposed for a wWth of 20 
to 30 feet. The atrLngers strike F1. 50° E. and are vert ical;  
they ere ofPset by m y  amall  raults. 
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Red Hountein l a  mch more difficult .of acoeas than Claim 

Point. There a m  no roads t o  the area and no vehlelea br pa& 

m h a h  in the country. A l l  equipnent and supplies must be 

packed ln on the backs of men, through rugge8 country with many 

eteep sslopea. (See p l .  29, A.) There has been no m i n e  develop- 

ment ar constmotion except a small log oabin in the valley of 

Wfndy River. 

me m o u n t a i n  is completely bars or timber, and there l a  lit- 

tle In Windy River valley, but JakoloP Creek valley l a  heavily 

roraated. Water  1s plent i fu l  m a t  of the year, the a t r e m a  

being kept full by frequent raLna and melting anow. Host o f  tbe 

mountaln IB free of anow by the f irst  of Jdy ,  but some of the 

ope depoalta, t h e  Star No. 4 in partioular, are not aompletsly 

nxpoeed until late in August+ For thls reaaon exploration and 

oonstmction should be done d m *  the late e m e r  monkha. Snow 

l a  not .likely to ln%erfere much with mining operations after tha  

required installations have been made. 

Bsfora mining can bagln it will be necesaarg t o  build a 

w h a r f  at tidcnrmter, a road Lnto Windy River valley, probably an 

aerial tram t o  an altitude of 1,000 to 2,000 feet up the mom- 

tain, a m i l l ,  ir concentrating ore3 are to be uaed, end living 

q ~ a ~ h ~ a .  The moat practicable route for a road would be down 

the valley of Mindy River to the sharp bend and thence over the 

law divide t o  Tutkm Bag. Although P o ~ t  Dick, Rocky Bay, an& 

SeldovEa Bag are a h a t  ae near the mountain aa Tutka Bay, the 

distribution of moat of t h e  deposits l n a l d a  the large cirque at 

the head o f  Windy Rlvsr makee a road d m  WLndy River valley the 

beat ~olutlon o f  the transportation problem. A t  present an ex- 

oallent f o o t  path U O M e c t 8  Red Hountain with the head of Jakolof 

Bay. The ohlei' objection to a ~ o a d  along this route I s  that 

Jdolof Bay l a  too  ahallow for large shlp8, go that ore would 



have to be lightered aeveral miles t o  the mouth of the bay, 

Wtka Bay, on the contrary, i s  large and deep. The soad-bull&- 

ing problems would be approxlmatsly the same In elthar place. 

Aerial trama appear to offer the best means of trknsporting 

materlal up the steep alopee t o  the depoalta, and of getting the 

ore dorm t a  valley. Probably two would be needed t c r  reach 

all the deposits inside the clrque, one up the e a s t  and one up 

the wesf wall of the valley. The depoalta on the outer slopea 

would be very expensive to m l n e  bscauaa of their inaocsaaibility. 

A mllL, centrally located in the valley, would be required to 

concentrate the low-grade ore, 1I maximum production I s  t o  be 

attained* Considerable low-grade material mid have to be han- 

dled, even though ming is onlff f o r  a shipping grade of ore. 

A m i l l  would sppmxlmataly double the potential  production, 

M n t y - a l x  lods mlning claima (see p l .  2 7 )  are  b w m  on Red 

Hountain, an8 there may vary l ikely be more. Laaa and Whitney 

hold the only W e e  patented claims, which were originally 

staked In 1910, These are the on ly  claima that date back t o  

World War days; a l l  the othera were abandoned. Rendwed Interest 

-ring the last f e w  years, particulerly during 1940, brought 

about the staking of the 23 unpatented clalma. The patented 

c l a h s  have been aurveysd, but the others have been laid out by 

paoa and compass and conaequsntly are n o t  all aa reguler in 

ahape as repreamted. Only a f e w  corner m o m e n t a  were found 

aurlng the mapping of the area; most claima are baaed upon the 

poaition of the discovery monument plus the deeoription given in 

the c l a w  notice. The olalm t o  whkch,  in the table below, no 

ore bodg 18 assigned, are staked on a m a l l  boatea f o r  w h i a  no 

estlmate of tonnage h r a  been made, or were  staked t o  dover the 

poaslble extension wderground of some nearby boby. The Rut- 



ledge alalms m a  dlstingulahed bg arbitrary ~ m b a r a ,  because 

their namea w e  not known. 

M I n l n g  clalma on Red Mountelnn, Al~laskm 

Part of 11 

Part of 4 

Part of 9 

Thirty deposlta, lerge enough to deaervs mention are known at 

Red nountain. O i l l t e  aystem of numbering the ore bodiea has 

been i o l lmed  so far a5 it waa appl ioabls ,  H i s  No. 19, which 

-;. could not be found, has been omitted, but several other 8 e p o s l t s  

haw been added to hi8 List. Estimates of reserves are shorn in 

the table on page.166. NO estimates of tonnage have been maae 

f o r  certa- deposit8 whose value seema doubtFul because or small 

e i z e ,  poor exposures, or unfavorable nheralogioal character. 

No. 1.--One of the deposita on the Edith Ro. 4 claim, situ- 
ated-~ feet e a s t  of W'Lndy River at an altitude of 2,200 feet, 
I s  of llttle importance eeonomicellp, but it l a  o f  interest be- 
cause a 2-foot band of low-grade disseminated ore. hns been cut 
by two pyroxene-hornblende dikes ,  which have engulfed blocks of 
the ore and changed the composltlon of the chromite. (See anal- 
p e a ,  p. 151.) Tfie layer of ore is about 400 feet long and 2 
f e e t  thick, end it =trikes El. 10' W. and dlps 70" W. The kwo 
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Chmmite reserves, in tons,. at Red Mountain 

Ore bodg No. 
on p l .  26 

64,000 
5,000 
5,WO 

6OQ 
3,500 
5,000 
6,000 
5,000 
8,000 
4,000 

BOO 

Chromife in 
shipping ore 

2*.m*.1.m..m..m.v1 

3 * * + . * . . . * . m m . . . m *  
4................. 
6 a . ~ ~ * . * w * * m * m * . m *  

8*mmm..*m...a..*.* Q................. 
11.....*.........* 
12.....*...*...... 
14.*............*. 
1 7 ~ m m . t . m ~ . m ~ * ~ . * ~  
l&m.............*. 
20...*............ 
24.m.aw.-...m.r..- 
25*.........1..... 
2 T * . * . ~ . . ~ * m m m . . . ~  
28...*m.r..m.m.... 

l;~oo BOO eoo 
9,000 5,000 8,000 
4,000 1,500 1,500 

650 300 500 
8.500 2.800 2.800 

60, OOC 
.mvm.,.*... .*......... 

30C 
2,OOC ........... 
2,ooc 

m.......... ..*.*...... 
. . * * . . * m * m -  *.......... ........... 

3,OOC *.......... 
29C ........... 

67,50C 

dfkes alao strlko No lo0 W., but dip 20° E. moslon haa remved 
about 175 f e e t  of the center of the body and exposed a good 
croaa-section of the dikes. Thase a r a  3 f ee t  thick where they 
cut the ore band, but they plnch repidly down the dip, being 
only narrow stringers 25 f e e t  east.  The t w o  dlkea converge 
northward and jofn near a deep gully, noFth of which only one 
dike La  aeen. 

19o 2 --The lafgsst body o f  hign-grade ohromlta harm in. the 
r e g l o n g o n  the patented Star No. 4 c L a h  of Laaa and ZJhitnsy. 
It La aituated at an altitude of 2,600 feet an the oomparatively 
flat area north of Red Mountain. An inclined shaft, 11 bp 5 
f e e t  in croas-asction and 6 feat deep, haa been aunk near the 
aouth end of the ore body, but no other development work has 
been done. 

The ore can be trace4 almost eentinuourrly for over 1,100 
feet, but it 1s only 1 foot thick f o r  more than half thia dls- 
tance. da shown ln plate 28, two lenaas lie to the north of the 
large bodg and apparently are not conneotecl w l t h  it although 
they occur in the same zone. The main ore bodg l a  625 f e e t  long; 
the ore haa an observed maximum thicknaaa of 9.8 feet, and aa 
i t s  middle part is poorly expoaed, it may be even thicker. 
About; 500 feet of the ore body La more than a root thick. The 
section at the a h d t  16 shown on the following page. 

To the south the ore thlna and dscreassa somewhat fn tenor 
until at a point 120 feet south of the a h a f t  It I s  only  1 f o o t  
thiok* h e d i r r t s l g  north of the shaft the outcrop l a  covered, 
but 250 feet farther north there are three layers which have a 
total thlclaeas oS 5.4 Peet. The w e s t e r n  boundary of the ore 
l a  covered, and a sharp f o l d  makee the total thlckrreaa uncertain. 
The ope continuem northward for 200 f as t  In f o u r  bands, which 
dfminiah In thickness and tonor until they disappear. Their 
place l a  taken by two more banda, the longer one maintaining an 
average thickness of 1 foot for 500 rest. 

The atrlke. af  the l a p r i ~  is 1. lo0 W. and the dip  from TO0 
to 35' W., except where minor foldlng has caused Loaal rarla- 
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Ssotion along south edge o f  shaft,+Sfar No. 4, west  to sast  

Feet 
Barren dualto. 
Chromite w f t h  a little ol lv lne  gangurn....................., 0.5 
I)unlte...................~~~......~~.~... .4 
Chromite w i t h  a llttla olivine gangue.,.................... .5 
IXmLte with a *inch dikelet  of hornblende. ................ 1.2 
Black ore w i t h  a 1-hcb &unite bmd........................ 4.2 
Green hornblende dike, nearly paral le l  ta the b-ding. , . , . .  r 4  
Chromite with four & t o  1-inch dunlte bands............... 3.5  
Barren d m f t e . . . . . .  ..*..................................... .5 
Black  o r e . . . . . . . . . . . . . . . l . . ~ . ~ ~ . ~ . ~ . ~ - , . . ~ . ~ ~ . . m . .  1.3 
Dunits. 

Totel thicbssa (9 .B f e e t  l a  ore). ............... 
t l ons *  Seven feultn were  observed, all striking more or less at 
rlght angles to  the banding. The greateat o f f s e t  LB 12 feet, 

Analyaea of channel samples indicate that moat or this ere 
1s of good shipping grade. Samples 29 t o  31 are f'rom the ahart, 
32 and 33 from the sec t ion  250 feet north, and 37 to 40 from the 
sect ion 350 Pest north  of the shaft. A11 aamples were taken 
from eaat to west  acrosa the dspoait .  

Sample 
NO. (feet) C-03 Chromlte Cr203 I""" 1 ( p r e e n t  1' ( percent ) {percent) ( p 

Analyses of channel samplss from the 
Star No. 4 claim, Red Mountpin 

[R. E. Stevens, analyst] 

-- 
T o t d  Iron an FeO. 

1 

l a .  3.--A quarter o f  = mile south oP the Star No. 4 a large 
dego-f low-grade ore crops out on the steep slope aria 
crosses the ridge running north from Red Mountah. The altitude 
of the outcrop 1s from 2,900 t o  3,100 fset. The ore is thickeat 
at the trest of the rldge, where there i s  10 feet of low-grade 
diasaminated chromite i n  lagers which s t r i k e  11. 10' W. and dip  
30° W .  The bands become narrower and a p l l t  up down the alope t o  
the weat. Talus hides the outcrop sast of the ridge, but 300 
feet t a  the south an 18-inch band af  ore crops out on the ntrlke 
of this body and may be the continuation of it. The exposed 
length of the o m  l a  250 feet. Erosion has removed much of this 
depoalt, and the talus contains much chromEte f o r  a quarter of e 
m i l e  down the alope. 

No, 4.--Ore bod7 No. 4 consists of many small a h m d t e  
lorn- a zone 2,000 fset long and several hundred feet wide,  
about 800 S e e t w e a t  of the B t a r  No. 4 and parallel to it. These 

Ore C!oneentrats 
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Isnses are rarely mare than a f o o t  thick and 75 feet long. The 
ore ranges from Low-grade, dissemlnated chraonits t o  sh1ppLng ore. 
The lensea strlktr 11. 20' W. and d i p  about 45' W. Mlmr rolda 
are common. Dips are oftan nearly paral lel  to the rock aurface, 
so that outcrops give the impression that the lenses a r e  thlcks~ 
than they really are. No 8 h g l . e  body contains much ore, but the 
total tonnage is e a t b a t e d  to  be 3,000 tons of conoentrates. 

No. 6.--A small ore body crops out at an a l t i t u d e  of L,TSO 
feet on a glaaiated sock projecting through the talus in the 
ckrque et the  head o f  Windy River. Prominent joints  gsrpendLcu- 
lar ta Zhe dlsection of i c e  movement have facilitated glacial 
plucking, with the result that the ore 1s exposed on both hori- 
zontal and vertical surfaces. (9ae  f ig .  14.) From a practice1 

EXPLANATOH 

atandpoint the deposit is unimportant because of l t a  small sies. 
It is a lens  50 f ee t  long, 9 feet  across at k t a  w l d s a t  point, 
and about 15 feet deap. It conalsts largely o f  a good grade oP 
concentrating ore. About 250 feet north-northwest there l a  an 
15-inch band of concentrating ore 50 feet long, which pinches 
out at each a d .  Farther down tha slope several s t i l l 1  amaller 
bands are exposed in the atream beds. 

No. 6.--Deposit Ha. 6 IB 1,500 feet north of the northern 
passbetween Windy River and Seldovia  rive^, st an alt i tude of 
2,350 feet. Several lenaes are distributed alone a zone at 
least 400 feet long, which strikes H. 50° W .  and dipa gently 
southwest I n t o  the hlllsfde. The ore crops out j u s t  above the 
top of the talus, and is covered by I t  In places. The three 
principal bodtea are each 50 or 60 feet long, and from 1 to 3 
f e e t  thick. The ore ranges from low grade t o  ahipping grade; 
most  of it I s  good concentrating ore, 



Ho. 7.--3avan hundxed feat north o f  No. 6 a verg amall ore 
b o d y ~ x p o a e c l  at an altitude o f  2,500 feet. It appears aa a 
band of high-grade or@ a foot wide et the base of the expoaure, 
where it pasaea under the talus. The strike is N,  2 5 O  W.; the 
d ip  45O M. The ore tapera upward, and, as Gill points out,  If 
i t  expands at an equal rats downward there may be a goo& ore 
body. 

A 12-foot a m e  of very l o w  grade chromlte string~ra CFOpa 
out 50 f e e t  south of No. 7, and the middle 4 feet of it may 
poselblg be rich mough t o  work. The length of the zone expoaed 
above the talus 1s only 20 feet. 

Bo. 8.--No. 8 is on the upper bench of the valley at an al- 
t i t u r n  e,250 feet, 3,000 feet w e s t  of Windy River, on the 
patented Juneau No. 1 alalm of Lass and Elhitney. A number o f  
ahallow trenches have bee11 dug across the ore body, as shown in 
figure 15. 

om 
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me ore has been warped somewhat, nauslng the strike t o  
r-e between 5.  60' E. and Y. 60" Em, but its general trend l a  
S. 65O E. The d i p  ranges from 45O to BOD SW. The exposed 
Length l a  82 feet, the  thickness over t h l a  distance is from 7,2 

. . to 8.1 f e e t .  The ore tarmlnatas abruptly a t  the northwest end 
w f t h  a rapid pinching out and a eharp f lexuse to the north. 
T h l a  was probably caused by faulting that antedated the f i n a l  
consolidation of the dunits. There are no exposurea between the 
main trench and one 95 f e e t  southsaet, In this distance 7.7 
f e e t  of ore dwlndlea to a few narrow lm-grade banda, and the 
abaence of chromite float in the intervening apace indicates 
that the ors does n o t  axtend f a r  southeast oi the main trench. 

The ore i a  characterized by e very regular lamination of 
riaher and leaner ahfomlte bands. Channel samples taken at two 
places acroms the deposit  ahow the ore to be partly of eoncen- 
trating and partly of ahlpping grade. Samples 19 and 20 are 
from the main trench, 23 and 24 f r o m  a trench 53 fest northwest: 
of it. (See table on p .  170.1 

No, 9.--Bo. 9 Lncludea several ore bodies whiah orop out on 
t he  steep west wall of the val ley  a quarter of a mLle aouth of 



Anslyaetr o f  channel samplea from the 
Juneau Wo. 1 claim, R e d  M o u n t r t l n  

[R. E. Stevsna, analyst] 

the oontact of the Red PIountain intruniva mass, at altitudes of 
1,200 t o  1,900 feet. Only one o f  these, a Im-gfaae body on the 
Widow Haker claZm of Kearnea and Cooper, appews to be workable. 
Two lenses o f  fair concentrating ore, striking N. 70° W. and 
dipping 38' M., crop out at an altitude of 1,703 t o  1,800 feet. 
They are about 200 feet long and 2 to 3.5 f e e t  wide  and are sap- 
arated by 10 feet of  nearly barren dunita. Spalling off of the 
remarkablg even-grahed ore In the upper band has formed a notch 
i n  the cliff. 

Sample 
NO. 

A ltttls north o f  the Hidow Maker and 300 feet lmer e 1- 
foot band of good ore can be traned for about 200 feet. About 
600 Pest north of the Widm Sfake~ along the contour there is a 
1-foot band of ore eatlmated to oantain 40 percent of Cr2Og. It 
nan ba traced 100 f e e t ,  and may connect: with 2 feat of 20 per- 
oent 02s weatward along the strike. Many smaller stringera are 
aasooleted w i t h  the larger bodies,  and independent thin lenaea 
are scattered over the s lope.  These lenses a l l  a t r i k e  about N. 
70° kr, and d ip  about 45' SW., although the ateap slope awLnga 
the trend of their outnrops muah nearer to north. 

lo. 10.--No. 10 is a rairlg large ore body expoeed just 200 
feet= of the igneous contaot on the west elope of the val- 
ley. I t a  outcrop extenda in temi t t sn t ly  for 450 feat  up the 
slope, and ranges In altitude from 1,560 to 1,860 feet .  The 
~16th of %he ore body varies from 2 to 8 feet .  The ore can be 
traced reaally by floeet where i t  i s  not exposed in place. The 
averwe t rend of the outcrop l a  B. 82' Em, and the dXp appears 
to be steep. A fau l t  offsets the ore 50 feet northward near the 
w e s t  end of the body, and another one l M t s  the ore on the waat. 

L e n g t h '  
(feet) 

Although t h e  ore appears to be hlgh g~ade, much a i  the chro- 
m i t e  has an abnormally Low Cr203 content, as 8 h m  bg the anal- 
yeso of t w o  channel aamples taken across the body at widely s a p  
aratsd points.  (See table on p. 171, ) 

The analpal@ o f  a grab sample of the ore (No. 45,  p. 1511 
gave 48.55 pepcent C q O  and a Cr:Fe ratlo of 1.88:1, W c h  in- 
dicates tha t  the chromigs varies considerably in cornposit ion. 
It ntay be that some of it 1s rich enough to m r k ,  but further 
investigation mill be necessary to prove this, No estimate n&a 
made of the tonnage In the deposit. 

A n  unusual mods of origin is suggested both by the l o w  tenor 
of the ore and by  the fact that the trend of the ore body dl- 
verges at a amall angle from that of the bandlng, which La 
marked by narrow stringers of diasermtnated chromite grabs. 
T h i s  body may have been deposited in  the iraetured contact tone 
of the intrusive by late r q p a t i g  or hydrothermd action, or it 
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may, l&e deposit No. I, be the result of some form of rsarge- 
talllzatlon. The exposurea are  too poor to make a dafinlta de- 
cision on t$im point. 

No. 11.--0rs.baay No. 11 arops out a quarter of a mile south 
of t h e t a c t  o f  the Red Plounteln intrueive mass on the high 
r i k e  which foma the divide between Mindy River and Flsh Creak. 
The ridge haa two crests hers, about 150 f se t  apart, with a 
mhallow talus-filled basin between thm. Chxomits ia exposed on 
both the east and the w e s t  slapea of the ridge. 

Analyses o f  channel samples from deposita 10, 11, and 12, 
Red Kountain 

[R. E. Stevsna, analynt] 

Ore Concentrate 

A trench on the eastern ersnt exposea, From south to north, 
4 feet of good ore, 2.6 feat of connentrating ore, 4 feet of 
dmits, artd 4.5 feet of low-grade dlssemlnated ore. The north 
layer or ore cannot be traced, but the aouth Layer cantlnuea 
wt8-d dorm the slope with a atrlke o f  N. 8 5 O  W. and a d i p  of 
65' 9. The width gradually increases to 8 f ee t  50 fset eaet ,  
then tapers to 3 feet; it probably pinches out ebmt 100 feet 
east of the ridge, where, however, it disappears under heavy 
talua . 

On the w e s t e r n  creat exposures are poor but there eppears t o  
be about 10 f e e t  of very l o w  grade material In ~everal ban&. 
The ore narrows rapidly westward, but a band about 2 feet wide 
continuaa for 300 fset down the slope. 

It i s  uncertain whether the ore exposed on the eastern and 
weatern creata l a  part o f  a slngle bo8y. The exposurea would 
meet if projected, but no connection could be traeed and no 
floet was seen between them. The tonnage s a t h a t e  l a  baaed on 
the aaaumption that there are ,two independent bodialr of approxi- 
mately the size Indicated by the outcrops. 

No. I2.--Ths lo. 12 ore body is 400 i e e t  weak of the 3,000- 
f o o t k n o b o n  t he  divide  aouth of No. 11. The o r e  rangae in 
width from leaa than 1 f o o t  to @ feet. It haa an average w l d t h  
of 2 feet  for 900 feet, and narrow extensions at each end. In 
ganerd ft strike8 N. 18' E. and dips 40° SE., but it hae been 
considerably folded and faulted. 4 channel sample across the 
body a t  the dlacovary monument gave the rsaulta ahom in the ao- 
companying table. 

A very low grade band crasaba the ridge to tha eaat, but it 
ban no connection with this deposit. 
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No. 13.--Deposit No. 13 consists of a number of narrow bands 
of d m n a t e d  and high-grade chromite in the cliffs north of 
the south branch of Fish Creek, at an altitude of 2,050 feet. 
Sharp folding and minor cross faulting have occurred here (pl. 
31, B) ,  but the general strike and dip are N. 30' E. and 40' SE., 
respectively. The chromite-bearing bands have an aggregate 
length of 500 feet but are either so narrow or so low-grade, or 
both, that probably very little of the material is minable. 

About 1,000 feet north there are similar low-grade bands in 
the cliffs at the same altitude, but they are in a different 
zone, several hundred feet lower in the section than those at 
No. 13, and have no connection with them. 

No. 14.--In approximately the same zone with deposit No. 13, 
but south of Fish Creek, disseminated chromite crops out along 
the base of the cliff in a band from 1 to 2Q feet wide. It is 
covered in places by talus, but appears to be continuous for at 
least 900 feet, and probably extends for several hundred more. 
The band occasionally splits into several narrower bands which 
reunite farther on. The strike is N. 20' E. and the dip 40' SE. 
The ore is for the most part low grade, although some is proba- 
bly of shipping grade. 

No. 15.--Deposit No. 15 is a 1- to 2-foot layer of dissemi- 
n a t e d m i t e  at an altitude of approximately 2,400 feet in the 
cirque east of No. 14. The principal exposure is within a large 
outcrop of dunite that projects through the talus, but the layer 
is also exposed in the south wall of the cirque. The strike is 
N. 50° E., and the dip 45' SE. The layer has a length of about 
400 feet, but only the middle hundred feet or so appears rich 
enough to work. 

No. 16.--Deposit No. 16 is a lens of chromite in the steep 
n o r t h  of the cirque, at an altitude of about 2,800 feet, a 
quarter of a mile north-northeast of No. 15. It is inaccessible 
to anyone but an experienced climber. From below the ore ap- 
pears to be high-grade, a foot or so thick, and about 20 feet 
long. It is apparently in the same zone as No. 15 and as a nar- 
row band near the top of the next cirque to the north, for all 
three are about the same distance below a thick layer of pyroxe- 
nite. They are not continuous, however. 

No. 17.--Deposit No. 17 crops out in the nearly inaccessible 
cliffs on the northwest face of the pyramidal peak, at an alti- 
tude of a little more than 2,400 feet. It consists of inter- 
banded chromite and dunite having a thickness of from 1 to 6 
feet. The length is about 350 feet, and the average thickness 
is 2 feet. Although some of the chromite may be of shipping 
grade, most of it is only fair concentrating ore. The bands 
strike N. 50' E. and dip about 5' SE. Several small faults have 
cut the ore, raising the southerly blocks. 

No. 18.--No. 18 is a small low-grade body exposed at an al- 
titu-2,500 feet on the south slope of the ridge running 
west from Red Mountain. At the northern end 4 feet of dissemi- 
nated ore is cut off by a fault. About 125 feet south, just 
above the talus, a 1-foot layer and a 2-foot layer of concen- 
trating ore are separated by 2% feet of dunite. The ore has 
been warped; the strike ranges from N. 18' W. to N. 28' W., and 
the dip from 78' NE. to 35' SW. 

No. 20.--Deposit No. 20 is 3,000 feet northeast of Red 
Mountain. It is exposed in a steep cliff, whose talus-covered 
base is at an altitude of 2,750 feet. Three and a half feet of 
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ore at the top of the talua decreaaea gradually to  a thickneaa 
of 1 foot 60 feat  higher and continues as a narrow band f o r  an- 
other 100 f e e t  up*rard. The lager atr ikea  north and Zip8 about 
70° W., with -or variations due to folding. Four nearly par- 
allel faults ,  dipping east at l o w  anglsa, o f f s e t  the ore from 1* 
to 15 f'eet. Tha upper blocks have moved relatively eastward. 
The fact that the ore is widening downward fncteasaa the possl- 
b i l i t y  for s workable orb body. An analyals of a c h m e l  sample 
across t h e  body l a  shown in the accmnpanylng table  (p.  174). 

No. 21.--A thouaand f e e t  southeast of deposit No. 20, at an 
alt1-f 2,401) feet, there ia a very small body of disaemi- 
nated ore. The maZn outcrop ahows concentrating are 1+ feet 
thick. and 10 feet long. The r e a t  of the ore body seem3 to haps 
been eroded. Smaller l e n s e s  are eaeaciated w i t h  it. The strlk-e 
is  W. 25' W. and the d i p  80° SW. A Pew narrow atringass o r  ore 
are exposed 250 feet southeaat along t h e  strika. 

?To. 22.--Three hundred feet mrthsaat of No, 21 a body of 
c h r o m a  exposed in t he  creek, only 50 f ee t  from the contact 
of the Red Aountaln Intrusive m a s .  It has a t;hZchesa of 3 
feet and a length o f  at least 25 feet. Although it is within 
the zone of serpentinPzation and haa been partly shattered, rem- 
nants of layering, which indicate a strlke of N. 40° E. and a 
vertical  dip wer$ observed. Considerable high-grade float m a  
aeen in the atream bed below the outcrop. 

No. 23.--No. 23 is exposed in the bed of a emall stream a t  
an a-e of 1,150 feet,  800 f e e t  east of the double bend in  
Mindy R%V~F. Three layera o f  disseminated ore, totaling 2.7 
f ee t ,  occur in  a section of 5.3 feet. They stelks N.  53* kl, and 
dip 55' BM. A heavy cover of gravel end vegetation conceal8 the 
l aw th  of the body, But 100 Zeet south there are large boulders 
carryfw la~ers of good ore at least 2 feet thiak. If thaaa 
boulders have come from the same ore body, i t  haa lncreaaed in 

. ~.-~4&4ekneas and tenor; if not, there l a  another ore body near by. 

Ho. 24.--No. 24 crops out at the top of the clFPEa at the 
no&-and of the hi& bench on which the Btar No. 4 ia situ- 
ated. Its a l t lh tde  l a  2,100 to 2,200 feet. The body conakats 
of three layers o r  ore separated by 2& to 6 f e e t  o f  barren dun- 
ite. The middle layer la by far t h e  longeat end richest* It is 
300 feet l o n g  and from 1 t o  4 feet wide. The upper layer, 130 
f e e t  long, I s  4fr feet thick in t h e  center, and tapers toward 
each end. The lower lager i s  7'0 feet 10% and B f o o t  or Less 
thick. The layers strrke N. 35' W .  and dip 30° a, A t  the 
eastern end of the ore body a f au l t ,  associated with a prombent 
fold, p l .  31, A ) ,  offaeta the ore about 10 f ee t ,  the eastern 
block being raised. 

Two channel smnles. taken at different woi-nts across the 
middle band gave t h e  pctrcentagaa a h m  in the accompanying ta- 
ble (p. 1741. 

No. 25.--A band of low-grade ore striking IT. kf. and dip- 
ping-. ia  to  be asen 500 feet north of the north aenter 
end of the Btar Bo. 4. d l e n g t h  of 200 f e e t  is exposad, over 
which the band averages 2 f e e t  Fn width. me ore i s  eatlmated 
to oontaln 15 or 20 percent of Cr203. Ths body is covered by 1 

talua to the south, and plnchea out at  the north end. 

NO. 26.--Be. 26 is  a small body of good conoentratlng ore, 
with a llttls hi@-grade ore, Just above the talus in the rocky 
spur 1,500 feet north-narthwest of Red Mwntain. I t a  altitude 
is 2,350 feet, The ore has a width or about 2 feet ,  and an 



axgoard length of 100 fset. Ths aosFage strike and d ip  are  R. 
10 W. and 25' W., but the ore has been @eversly Iolaed and 
faulted. 

Analyses of channel eamplaar from daposita 20, 24, 27, and 28, 
Red Manta in  

'IR. E. Stevens. analrsd 

lJ Total 5ltoa a* m. 

lo. 27.--No. 27 i s  500 feet saat ai No. 18 and at t h e  samm 
altl-on t h e  aouth slope o f  the ridge m i n g  w e a t  from Red 
Mountain. A lens of hlgh-grade ere 5.9 feet thick In the mid-  
dle aperages 2.5 feet for a length of 40 feet, and then gxadea 
into a pourer ore and contlnuea up the h i l l  for 50 fset. To 
the ~ o u t h  it tapers and plnahes out. The strike i a  N. 20° H. 
and the  dip 36' W .  

Seventy-five feet northeeat oC the Ugh-grade Lana a muah 
lower-pads, ban&sd, dlssminated ore body I s  exposed Per 50 
feet. It I@- 3 feet thlck at the north end,-where it la cut off 
by a f au l t ,  and 5 feet thick at the south ena, h e r e  it passes 
under talus. Analjsis of a o h m e l  sample across the lower end 
of  t h i a  b a d  gave resulta ae ahown in the table  above. 

No. 98,--A quarter of e mils south af No. 27, in the c l i f f  
at t n  of the Large c i r q u e  aouthweat of Rod Mountain, an are 
body eropa out a t  en alt i tude of 2,050 feet. It canslata of 
banded dlseaminated ore 3 to 4 feet thick an& 235 feet long. 
The layer in general strikes N. SO0 W. and dips  lo* NE., but 
small rolda and faults era numerous. The ore pinches out a t  
each and, Analys is  ahwra the ore to be of low grade. (See 
t a b l e  this page.) 

No 29.--A thousand feet weet-northweat of No. 88 along tho 
oont*ere 1s a emall body oS good caneantratlng ore, mads up 
oi flvs Isnsea Prom 1 t o  10 inches thick in a section of 4 feet.  
About half the materlalier ore .  The lsnlrea strike N. 45* bl. and 
dip  22' FE. They are exposed f o r  38 Teet and covered by talus 
st each end. The ore may contilnue for some diatanee rrouthsast , 
but exposures to the northest show only narrow stringers of 
chromita . 

No - 30.--Another amall ore body i a  exposed in croaa-section 
in t*ffEi south of Red Rountain at an alt i tude of 2,350 rest .  
RPa layers, onn high-grade and 12 I-nchsfi th%tk and the other 
lower-pade and 19 inches thlck,  atrike north and d ip  30' W. 
Several strike faults have raised the western blooks. 

No. 31.--No. 31 18 In the serpenthe zone on the divide be- 
t w e e n t h e  heads of Fish  Creek, 1,500 feet from the conteat 
of the Red Mountain Intrusive mass. Tts ppasenca mas revamled 
by heavy chromlte f loat ,  and a l i t t l e  dlggtng uncoverad ore i n  



pbw. Heither t h e  extent nor the ettltude or the ore could be 
detesmined. Althcugh on weathered, alickenafded aurf aoes the 
ore  appeara brwm and porous, it l a  nctually blaak and heavy 
when fresh. An analyeis of thfa are made f a r  Dill Bhowed 
48.89 percent of CrZ03. 

Placer deposits 

Some interest haa been displayad in the pon6lbilltg of so- 

oorering chromlte *om the stream gravela 1nWlndy River, and 

several placer claims have been staked by O. F. Kearnsa and oth- 

era. To date no attempt has bean made to work them, nor have 

mj tent pits been aunk. It l a  h p o a a i b l e  ta gay a t  present 

whether these gravels will afford a comnarcial aouree o f  chm- 

mite, but t h e  outlook 1s not good, O;laclal action has played 

a prominant role in the cipoaion and deposition of thia material, 

and a8 a coneequenoe it appears to be poorly sorted, Ifereover, 

na was pointed out earlier, the specific gravity o f  chromite is 

not much graatsr than that of olivine, and we should n o t  expect 

a sharply defined pay lrtraak es in tha Ease of gold. StllL an- 

ether unfavorable faator ig the tendency of the dunlte t o  break 

along fointa Lnto blocks which do not decompose readily to ra- 

leaee the ahromlte. Thua, although unqueatlonably a large 

emount oP c b o m i t e  has been eroded *om Red Mwntain, and much 

of it may yet be In the valley of Windy River, i t  i s  doubtful 

rrhsther it can be recovered aommerolelly. The gravela have been 

tertcra for pletinum by prorrpeetora, but, ee far as is known, 

pone wea ever found. 
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