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Bureau of Mines Report of Investigations 3885",
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treve e .

-------

eposits of Red tountain,- 10- miles sputheast of Seldovia,

-----

Alaska, are in an intrusive of Ul'tramafic rooks. [The aarliest reference to

aaaaaa

the depasits was made by U. 'S. Gramtdf <. B. Mentie, Jr.,&/made a brief
examinatian iy 1917; and A’ ‘G-.'.'Gi‘l‘l'é/‘spent # weeks -studying the ore bodies

[ IR

and gealegy.qf.fhe region ‘fn T9T8 . * *The *Pederak .Geolagical Survey had a

LR

field party.in.the region ‘£7or '3dIy untid Sepsember.1940, and the Red o/
Mountain.area."!@‘é.@?PP?C}.?‘nd'éédldgical‘data«ere.assembl'ed by P. W. Guild,

OOOOO LR
®s b s
LI S S W SPN MAAAEREY LERY WIPIN

3/ " Grant..V,.$§,,, end Higkihs, D.*¥.i:Preliminary.Repprp, on the Mineral

Respprces. of the Southeth' Phrt: of: 4¢he- Kenai. Peninsula: Geol, Survey

Ball., 442, 1910, Db. 1BB-169, * s vseae-n... eeeen
4/ Mexntig,, J., B. Jr., CHTroHi‘te Deposits dn alaska: . Geol. Survey Bull,

6&2’0 .lgulgn’o .p.:é'::2:65-:267. Terer TS L 20 I N
5/ Gill, .. G., Chrorité of Kénar Peninsula, 4laska: Geol, Survey Bull,
%42,.1923. .92 pp, T Tt

.......

6/ Guild,,.B,.V,, Chromite Deposits of ‘Kenai Peninsula, alaska: Geol,

. w

Survey Bull, 931-G, 1942; 'pp, 139+175,....
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A preliminary investigation of the: Kéndi chorite deposits was
made in-July 1941.by R, S'*Sadfcrd,Z/distrnet engiiéer of the Bureau
‘of Mines, accompanied by P, ! .Guild, désistant’ geoiogist -of the Geologi-
cal.Survey, This wag followed by surfacéfsamPling ‘and‘eore drilling,
which were completed /in: September 1942 indér ﬁhe~direction of Johm W,
Cole,_/associate engineer of the Bureau of Mines, &. O, Gabes, associate
geologist, and 4, B, Unkelsbay, junior geologist, of the Geological Survey,
logged cores and'interpfeted geolog&e fea%ures reveaied by Bureau of Mines'
drilling -and- trenching,2 -

ot
J. C. Roehnm, associate engineer:of -the: Territorial~®epartment of ¢
Mines,. examined the Red Mountein .eree in august 1941} lQ '
b o
Additional exploration of oiher &epbsits in the-Red Mountain ‘area
was--completed during thesummer of: 1944’~-Work ‘consisted of surface’ B
sampling, core drilling :-end:mapping; "G, 0," ‘Gaves, associate geolo zist
of the Geological Survey; spentcéd days in-august 1nvestigating results
of: the Bureau of ulneSvprogram'
g . A
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Throughout the exploratorjy work conducted: by’ the®Buredu of Mines the
cooperation of Red Mountain Chromite, Inc., and.especially &f John 1,
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S
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1. i [ TN
_. Geological Survey bulleting on ‘the Red- Mountaln éhromate area WEne
referred to for general geology and origin of.. the deposlts, an& the' o
original -authors .are credited by. footno te: acknowledgnents.' Value&
assistance was received from .George 0. Gatiow, &ssocidte geologist,
Geologlcal Survey, during. hit stay at: the projecy,

acknowledgment is made to R. S. Sanford of the Bureau of Mines for
constructive -criticipm: of the réeport; also;’ due'credit 'is extendéd: to Leo

Saarela- of the TerritorialiDepartment of’ Mines,’ snchorage;” Alaska, for

analysis of- samples. -

. o B RS

Z/ Bureau of Mlnes, Claim P01nt Chromite Deposit, Kenal Peninsula, Alasgka:
War Minerals Rept., 253, 1943, 3Z pp.

§/ Bureau of Mines, Red Mountain Chromite Deposits, Kenai Peninsula,
Alaska: War Minerals Rept, 191, 1944, 5l pp,

9/ Gates, George 0., and Unklesbay, Athel B,, Report on the Chromite
Deposits of Red Mountain, Kenai Peninsula, Alaskay Geol, Survey,
unpublished rert., 1943, 13 pp,

10/ Roehm, J, C,, Some Chromite Occurrences at Red Mountain, Kenai
Peninsula, Alagkar Territorial Department of Mines, unpublished rept,,
1941, 14 pp,.
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LOCATION AND ACCESSIBILITY

The location -of Kenai Peninsula is shown on figure 1, Red Mountain,
a bald, rusty-colored mass rising to an altitude of 3,400. feet, i's near
the tip of* Kehai Psninsula, about 10 miles southéast of Seldovia, Bbcause
of its visibility-from ‘the Gulf of Alasgka, Cook Inlet, and Kachemak Bay,
it is an old mariners! langmark The principal chromite areas of Kenai”
Peninsula are shovm on figlire 2,

Red Mountain is 9,53 miles by a graveled road from"Red Mowntain
Chromite's camp on Kasitena ‘Bay, which is 10 miles: by boat from Seldovid,-
The area is part of the Third Judicial Division of alaska, with head-
quarters at Valdez, Homer, northeast of Seldovia, ig a‘small farming
community on the north shore of Kachemak Bay, 12 miles by water from
Kasitsna Bay,

The &laska Steamship Co. has maintained monthly service to .Seldovia
since the entrance of the United States into the war in December 1941,
The company's basic freight rate on machinery from Seattle to Seldovia
during the summer of 1944 was 41 cents a cubic foot or 82% cents a
hundred pounds, whichever was greater, plus 16 percent emergency surcharge.
With termination of the war it is expected that this surcharge will soon
be dropped (October 1945), Seldovia wharfage is $3,00 a ton, Ratee on.
groceries and other supplies varied from 50 to 90 cents a hundred: ‘pounds
plus the lG-percent emergency surcharge, The freight charge from Seldovia
to Seattle via the Alaska Steamship Co, on bulk ore valued at less than
$60 a ton is $7 a short ton plus 16 percent emergency surcharge, totaling:
$8,.12 a short ton or §9 09 .a long ton, -The.wharfage charge at Seattle isg
$0,035 a cubtc foot, 6r $O 07 a hundred pounds, making $1.57 a long ton,
Freight and'unloading éharges total $10.66 a long ton, If the ore must
be handled between ‘ship's slings and closed cars, an additional $0,11 a
hundred pounds is charged,

Minimum' firét—class passage by steamship from Seattle-to Seldovia
during the summer of 1944 was 77,00 plus a l6-percent emergency surcharge,
naking $89,82, plus a Federal tax of 15 percent, or a total of $102,72,

The one-way trip requlres 10 days to 2 weeks, Transportation may be

had at slightly higher cost on the more frequent ships from Seattle to
Seward, thence by.train to Anchorage, and.from- there to Homer dY Seldovia
by plane, Passengers and air express are carried by Pan American Airways
from Seattle to Fairbanks and by local airplane companies from”Fairbanks
to Seldovia, Plane fare is $17O plus 15 percent Federal tax from Seattle
to Fairbanks, and the air express is $0,90 a pound plus $0,35 additional
valuation charge for .each $100 of value, Plane fare from Fairbanks to
Homer is $65 plus a Federal tex of 15 percent, and air express.is $O 32

a pound, The rate from Anchorage to Homer is $30 plus 15 pergent for plane
fare and $0,15 & pound for air express, 4Aldska Airways maintgins tri-
weekly service between Ancchorage and Honcn

A privately owtred radio station at Seldovia furnishes cammercial
telegraph service through the Alaska Comrminication , System, Smdll. pcean—
going motorships maintdin’ irrcgular freight:-service on Cogk Ihlet, but
most local traffic is 5% shall, gasoline-powered. fishing boats, 'Groceries

213 -4 -
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R,I, 3885

and other supplies are available at Seldovia and Homer, The Standard

0il Co, meintains a bulkwoil plant at Seldovia to serve the Cook Inlet
area, Fuel and lubricating oils in reasonable quantities may be obtained
at prices that compare favorably with those in the United States. Low-
grade coal may be obtained from Homer at $10 to $12 a ton, Seldovia has
a modern high school and hospital.

PHYSICAL FEATURES

Vegetation and elirateé-of’the’ Kenai ?eninsula are typical of the
Alaska coastal regiofi, Although the- "R Mduntain dunlte area.is virtu-
ally bare of vegetation, theré‘-are abundaﬁt staﬁds of spruce&and poplar
along the road in Jakolof-Créek’ Valley and’ qlong Jakolof Bay,J;The nearest
weather station i1s-/20 niles north of Hed Mountain, at Homer, where. the
anmial precipitation 1 30<to 40° 1nches Precipitatlon is greater on Red
Mountain because of the higher'eleVétion ard “exposed’ ‘16cation, aver-
age annual snowfall at Homer is 98, 7 inches, and 2t Red Mountain is very
heavy, ranging from 10 feet in Windy River Valley to more than 40 feet
at altitudes of 2,500 feet or more, Except, at lowez alt1tudes, ~the snow
remains on the ground until well 1nto‘the summer., Sea—level temperatures
range from zerd to 80° F. but rarely remain below freez;ng for Jore than
a few days at a time, 4Above 600 feet, Tree21ng weafhar apd heavy snpwfall
are the rule from October to May,

Relief at Red Mountain ranges from 1,000 feet in’ Windy Rlver Vallqy
to more than 3,400 feet at the peak., The area is drained by the Seldovia
River, which flows into Seldovia Bay; Fish Creek, which flows: 1nto Look.
Inlet near Barbara Point; and Wlnay River, which flows north 2— mlles
and then eastr and south’ into Rocky Bay on the BUlF oF Alaska,’

----- AP e e s TR IR el
-~

- LABOR® AND' LIVING® CONDITIONS """ **'"* "%

Because of war conditions, labor was scarce and wage rates hlgh..,
In 1944 the followimg heurly rates prevhiled fof'a’20-hour'wedk: "Skilled,
$1.50 to $2.001-semiskilled; $2,25°t0 31,807 "unskilleds "$1.015, Tlme and:
a half is paid-for-time-over 40 -hours 4 'wéek and” double timé” for %he
seventh day.... ...... PP “e o w ssece v enrabsce se e e s v

Both Reddhountain Ghromrte;'Inc.;'and ‘thd "Chrdrié Qdééﬁ'anLng Co.:
furnished boara .and - lodgrng for employees W1thdut dhéfgé"”"'

Local labor is -searce durrng ‘the frgwtng ‘geagor, WHi'CH i's from June
until September; .consequently, labor rust e rmported ‘dring ﬁhat perlad

P I RN A B A
»

HISTORY et

Many clains. were staked in 1917 and 1918, but with the ‘exception
of the Star No, 4 and the Juneau NMos, 1 and -2, which were patented by
Lass and Whitney, they were allowed to lapse during subsequent. Yéars. No
production is on record from the Red Mountain area during this period,-al-—
though 2,000 long tons was produced from Claim Point under the stimulus '

913 -5 =
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of wartime prices. The unpatented claims evidently have been held by
restaking, as only 2 small amount of assessment. work is evident. Activity
was resumed in 1937, and a trail was built by Guy P, Kearns and asgsociates
from the head of Jakolof Bay to the area.,

The holdings of Kearns & Cooper were leased.by the Chrome Queen Mining
Company.

The holdings of Lass and Yhitney werexaéqufred by John W. Blodgett,
Jr., who started building a road from the head of Jakolof Bay in July 1941,
The name of the operator was changed later to- Red Mountain Chromite, Inc.
The road was completed as a ploneer trail in December- 1941, Construction
on this part of the road was suspended durihg-the winhter, but work continued
on the 2% mile section along the south shore of Jakolof Bay to the dock
site on Kas1tsna Bay. Only enough work to maintain the road for tractor
and sled travel was done until September 1942, when active construction
was resumed by Red Mountain Chromite, Inc, The truck road was completed
and,gravelqd by the Alaska Road. Commission,

PROPERTY AND OWNERSHIP
)
The location of the principal deposits and claims is shown on figure
3. The. patented and unpatented claims covering the deposits under explora-
tion by Red Mountain Chromite, Inc,, were purchased or located by John W,
Blodgett, Jr,, Grand Rapids, Mich,

Ownership of the claims covering the principal known deposits at Red
Mountain is as follows:

Patented claims Holder Deposit No,
Star No. 4.vpeceeeeeconeress John W, Blodgett, Jryeeeenoeesens 2
Juneall No. liseeeseerococcoasscaceseos@0erseencconccanncennoncs 8
Juneau I\To' 2..0’..".000000?o‘QQ.....dOOOQOD.OOOO0000000000000 11

Unpatented claims

Edith No. leeeqsvasesoceeses John W, Blodgetd, Jrececivenvcene
Edith Nbo 2‘00.0Q0-oooonoooooooooogo.doooo-oo00v-v000~0000"'9
Bdith No, Beececorocnscesssscoscroessl0seseanesoosossscsscnncnan

LSS H
~ \\

Edith No. 40..00...oo'ooocooooooonooodoobpot000000000000-09.0.

—
o

Edith NO. 50.0‘00(009to-ooo‘oo.o.OOOOdOQQOQOCOoooooooonooooo.c

=
~3

Edith NO. 7.0000.,7qooqoo.00060OOOOOQdOOOOOOOfOQ"'"”“"”'
Edith No' 80..000.¢oocco.oooo.oc-.Ooodoooooccooooo-oooo-oooov.
Edith NQ. 9..0'..0..-0000-0000ooooc.odoo“oooonooooOO'C‘D"C”
Edith»mbO 100000.,.’0'00004o-oooooooodo'oooooodo-oooo'oooooo..
Edith M0, 1lusesessesscessssscsneseos@Ouessacassascescrscosone
Edith NO. lz.ououo.govoo-oooy.ooooo.odoo-ooo000000~"°‘°""'°
Letha Nb' 10'00.009090'0.o.o...oo'.’odot‘oovot-0..0'.000000000
Horseshoe Claim (Placer)eiesvececoess@0cososcossccsncccsccapen
Charles Francis PlacCel.iecevsscerocceel0sreenrsoosacccsssorescne

Qymuuh:
e

[9)]

l/ Part of 24 overlapped by Edith.No,'z,
2/ Part of 1,
3/ Part of 4,

913 -6 -
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FIGURE 3.- Geologic and topographic map, Red Mountain,
Alaska.
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Unpatented claims — Continued Holder Deposit No,
Mammoth Placer Claim.......e..e00...... John W, Blodgett, Jr,.,
GOliath Placer Claim'....00.0..0..0.O0.OOOOQQOOQdOQ..Q.DODOCOOQ

Merlessssessecensesascncsasciacermernsesssoskearns & Cooper,.... 18
CherOkee Chlefo.o....OOOO.Q.O...Q'.OD'OQOIOOOOQQdoOOOO.QQOQOOO. 6
CIIffSlde LOde.o.o-ooooooooooq9.0Qo-'qqﬁoo.ooqoqdoooaooo-bocooo

Wldow Maker.....‘................’.......'....’.do.'........’.. 9
Question Narkoo...o.o-.._.o...o.‘. oo,.-ouooovorc-ooood°9~oo.oboooooo é/

Cawing Crowe,oe
Chrome Qneen.‘
Big Bend.,.ei.. .
Big Paradeoooooo-ooooo'oo,oooo;[ Asro,-ooho-p aododoocoont L Fb
BGSSIG B NO. 9 (Plavcer)cooooobo.you.qo»ovo,ou‘hoa’dov&oooOOu vee
Blg Meadow (placer)ﬁooonopooooopog.mvob’oo.i.oo&dooooocooé ,'0'.;0“'0
Double R (placer)o00009.9009400;0000000056.0&0560600“000 .OOi
omega (placer)o-ooooooooooooooooooooopoooooooooodoooooo’-oobooi
Rutledge Nbo 3000.00...0000000oo.ooaoooo.R E L Rutledgeooooo 12
RUtledge Noo,400.oo¢oaooo&o.ocooov?octoﬁtkoghuocdooo;::Otioooob é/
PUtledge Nb. goooaoovgyoo--.-.o 'wm(oQ ....;...dOJ.‘. PR

23

vr b
., Lol Lot e
~ L s T
", i 2

4/ Exxension of 9
5/ Parts of 13, and 4.,

Red Mountain Chromite, Inc., Mas organized ‘undeér the laws of Michigan
on October 21, 1941, 1Its principal place of business was 1103 Peoples
National Bank Buildlns, rang. Rapids- Micha,

The officer's of Re& Lountain Chromite,:Inc.y were:: John 'V, Blodgett,
Jr., president;. Sarah Peed Blodgett vice.president; Samuel' H, Martin,
vice’ pres1dent and. Oscar E. “Waer,.- secretanw—treasurer. Red Mountain
Chromite, Inc., was dissolved as of, July.zs, 1944,

Kearns & Cooper is a partnership between Guy P,.Kearns; BSeldovia,
Alaska, and Dawson Cooper, Fairbanks, Alaska. The holdlngs of Kearns &
Cooper have been leased;by the Qhrome“QpeegvMininngo;

The -Chrome Queen Minlng Co. was.a. partnersbip eomposged..of Herbert
Miller, Robért Heath, and Ray Sharp. of .Seldovia,sAlaska, after termination
of openations in 1945 Robert Heath's 1nterest was obtained by ‘the other
two partners. The cdmpany now con$1sts of Herbert Miller ‘and: Ray Sharp.

‘R, B, L. Rutlédge, Anchiorage, Alaska, holds several:claims in the
area, Although Rutledge at one time held seven lode claims on the dunite
intrusive, only the three'qlglms -shown, {fig, ‘3) ‘haiwe.been retained,

Among ‘the deposits covered by these claims are 112, 15, and part of 13
and 14, ’
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ORE DEPOSITS

Chromite denqsxts.qccun.at .the -south ‘enad ‘of "Keérldi *
Penlnsula, Alas,lga,,, in .two. ansas — Cleim Point @nd Réd **°
hountaln. ..hey, ars cdntained in masses of ultramefic: 'rocks
(those wi th u_nusp_qlly lares. contents of megnesium an'd iron),
which are intrusive intp, a. complex- eerneewoi~gra&Wbbkb%ﬂ"
slates, and cherts pf Paleozoic{?). ager. - Dunite it the
predomlnant 1ntrusive§ pyroxenite, . garned pyroxenite;,  2hd’
serpentine derlved from the.alteration.of-édunite- also are’
present

K L]
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Chromite’ gralns are dlstrlbuted.ln small- quantity through-
out the &unlte .the ore depqsits.axe.parts-of the dunite and
serpentlne masses in whlch chrami te .has -been -concentrated by
magmatic segregatlon. These depQSLts &6 tabular, strcngly

‘‘‘‘‘‘

........

containing more than ‘O 00Q tons and 1n—_7ade from a few percent
to 50 percent of chromic azide- {€rs0z) .4

Dunite and the serpentine derived from it comprise perhaps
90 percent.,of the Red Mountain imtrusive, and pyroxenite most
of, the remainder, The pyroxenite layers are parallel to one
another and to the chromite-rich layers in the dunite, They
are best exposed in the high ridge west of Windy River, but
their-apparent abundance, thére:as compared with other parts of
the area is dye in part té-a favorable combination of attitude
and relief,13/

Banding is so conspicuous in the Red Mountain intrusive
as to give it a stratified appearance. The layers strike
parallel to the contact around three sides of the mass, and
change in dip from almost vertical near the contact to horie
zontal near the pyramidal peak between the two low passes
from Yindy River into Seldovia River. The structure is
essentlallf 7n elongate basin Whose magor axis trends north-
northwest,&

The deposits of the Kenai Peninsula, aAlaska, have been
studied with unusual care by Gill;l5/and his description, with
the accompanying maps, is perhaps the best of an occurrence of
flowbanded chromite within ultrabasic masses whose original
boundaries are known and ,mapped and the structural relations of
the chromite recorded. lﬁ/

7
14/
15/

16/
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Guild, P. V., p. 139 of work cited in footnote 6.

Same, p, 147,

Same, p. 149,

Gill, A, C., Chromite of Kenai Peninsula, Alaska: Geol., Survey
Bull, 742, 1922, 52 pp,

Sampson, Edward, professor of geology, Princeton University, Oct.
19, 1939,
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Deposits 2 and 25 (fig, 3) are assumed to be in one zone and 9,
8, and 11 in another, or possibly in the same zone scontinued on the
west side of Windy River Valley. Deposits 32, 12, 13, and 14 assume
the same relationship, At first it was thought that pOSsibly these
deposits were all in the same zone, but a low-grade chromite body,
deposit 32, was discovered in this zone that paralled the pyroxenite
banding and obviously was higher in the series of bands than deposits
8, 9, and 11, Deposits 10 and 23 occur in lower series which offer
further possibilities for prospecting, These deposits occur in the
center of the wider dunite bands. The larger known deposits seem to
occur in the steeply dipping part of the formation, Another characteristic
of the ore bodies drilled’is that the strike length is usually greater
than the dip length, The dccurrences of ore bodies at fairly even
intervals along the' strike of a zone and also of long strike length

compared to dip have been observed in other deposits of this type at John
Day, Oreg.=%

Mineralogx(yl_i.

Chromite is a black opaque mineral wit@ a,gubmetalllc by
luster, belonging te thé: spinsl grolp of"the {gometric tlass,.
It is distinguished from magnétite by” its brown.streak and .
low degree of magnetism, TIts theoretlcal chemiggl compos1tion
is Fe0,Crg0g, with 32 percént Fed and 68 percent CrgOg, but in
fact it always contains Mgo,* FegOg, and 31203 .. Ita, fprmul
therefore, is usually writtefi-as (Fe, Lg)O (Cr a1 Fé)zgs. ;
percentage -of - Cr203 ‘in the mineral may thus range between wida
limits, but with few except1ons its range in the. depqs;t der
discussion is small and the percentagé of CrgOg near 58 ,ﬂ}n

The chromium:iron ratio of the Red Mountain chromite ofe ranges
from 2,5:1 to 3,3:1,with the exception-of deposit 10.,.In general,
analyses indicate that 40-pércent shipping ore from most ‘of thechd Lyl
Mountain deposits will have a ratio of approximately 2,711, The chromlumh
iron .ratio of the first I, 500 long 'tons produced'by the. Chrome Qpeen
Mining Co, was 2,63:1, The average analysis was 43,0 penqent phromla
oxide, Concentrates from detrital material from Clalm‘Polnt and Red
Mountain indicate that the iron content will be’ hlgher, A Qoncenxrate
produced from the talus material in Windy Rlveq.Valley ‘had a chromium.
iron ratio of 1,65:1 and contained 46,44 percert chromic oxide.

Chromite in the Red Mountain area contains about 58 percent chromic
oxide and has a specific gravity of 4,4; that of the dunite is 3,3.:.. The
specific gravity of 40 percent chromic oxide ore is calculated to be~4,06
or 8,82 cubic feet to the long ton, The specific gravity of 20-percent
ore is 3,68, or 9,74 cubic feet a long ton,

17/ Metzger, O.; Chromite Depos1ts of Grant County, Oreg.. Bureau of
Mines unpublished rept, )

18/ Guild, P, W,, Chromite Deposits of . Kenai Penlnsula, Alaska. "Geol,
Survey Bull, 931-G, 1942, p. 150,° °
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Recent analyses by the Bureau of iines of samples of olivine from
Red iHountain show the presence of 0,25 percent nickel and 0,03 percent
cobalt,

Degcription.of Deposits

The principal s1ts, numbering about 30, have been described
vy 6i1112/and Guilg,2 «—7 Deposits from which there was a prospect of
early production were described in more detail in the order of their
accessibility in War Minerals Report 191, Red Mountain Chromite.Deposits,
Kenai Peninsula, Alaska, Several of these deposits are redescribed in
this report on the basis of new.information, 4 number of additional de-
posits are also described,

CHROME QUEEN MINING-CO,

Deposit 23

Deposit 23 is on the Chrome Queen claim just above the floor of
the Windy River Valley, qn. the.east slope, at an elévation of 1,150 feet
(see figs, 3, 4, 5 and 6),. It is 700 feet east of the double bend in
Windy River and Just south of the smaller and most southerly of two streams
that flow northwesterly into the river, Iarge boulders of hlgh-grade
chromite float in the talus led to the discovery of this deposit by
Kearns, who trenched and exposed the.ore at one location, A trenchln
program by the Bureau' of Mines in 1941 revealed a:lénticular body of high-
grade chromite striking ,°30° W, end dipping from 50° to 70° south-
westerly, Owned by Kearns & Coqper it has been leased to the Chrome
Queen Mining Co,

Ten diamond-drill holes, Nos, 31 to 40, inclusive, Were drllled by
the Bureau of Mines to explore this deposit. F1gure 4 ig a plan map of
the Chrome Queen deposit, 1nclud1ng development through September 1944,
The lens is offset by numerous.faults, .Apparently the displacement along
these faults wae small except 1n the .case of the.No, 1 fault, where the
vertical movement was normal., The lower block i's near thé edge of the
lens and pinclies withint a short distance (fig. 5, sections APA' B-B',
C-C', and D-D'), This is we11~qxposed in. chutes 1 and 2,

Mine Operations

During 1942 and 1943, 4,972 long tons of chromite ore was produced
Analyses of the composite samples indicated the folIow1ng comp051t10n of
the ore:

19/ Gil1, A, C., Chromite of Kenai Peninsula, dlaska: Geol,” Survey
Bulletln 742, 1922, 52 pp,

20/ Guild, P, W,, Chromlte Deposits of Kenai Peninsula, Alaska Geol,
Survey Bull, 931-G, 1942, pp. 139-175,
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FIGURE 5.~ Vertical sections, Chrome Queen deposit.
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Cr203.ceeeseeesesess Percent 41.42
Cr Fe ratlo 0-000;0.; po,oo ",:_Iwz 59
P, _wwwsie e vesPETCERY, 2 o
"So emie 0o we .o\o ool d.O, R Tr\.; ‘"t;;
S108..  Laliiieies  dou. ALO e
‘Aflgogi e e ieeshhee  o80, e B B iy
‘Mgo5o-$:oo4o.oooooco do,', ‘38 B *iq

348 W ! ‘J'
Beyong the d,evelopment necessary for extraot:,qmgf the measutéd ofe
dng, the epmpany d%d not engage in .any e:;ploratlon«or prospecting,s’f 'i'hé
any*recessed ‘operations, for the winter eagly cip.November 1943, [' <1
Opgratlons were resuhed in May 1944, but only 1,647 .tons was :delivered’
Begore ’ﬁemnat,w‘n of the contract as ;prod.uctipn was Shampered: Ey.zulncﬂ.ement
weather, ~The, .average grad.e of -the ore produced. was 42 Ozpercents chrbmie
oxide. ,)Ehe average chromii:.m iron ratio” wa.s 2.64,.1 TR

i uKearns & Cooper Depogit 9

A T

. Deposn; 9 is one of several ore” ‘bod.ies tbat outcrop on;-the- steep
west‘wall of the. Windy Rivew cirque '?50 to 1, 500 feet .south:of the contatt
of. the Red.Mauntain intrusive mass.: I’hese ofe bodies -are on the:Widow
Maker and Q;uestio;l Mark claims, and the ouf.crops range.in altitude from.
1,400 to, 2,100 £éet, Only the 1ar‘gest highest-grade depasit was sampled
and mappsd (f1g, 7). This deposit is on the Wldow Ma.ker ~clain, approxi=:
mately 1,400 feet south of the dunite contact at an elevation of 1,800
to 1,900 feet, It consists of two parallel lenses of,bandedk’and’dissemi-
natedy chromi te: strlklng approximately east and west, the strike, chahging -~
frgm $..800"W. to N, 800 W., and dipping from 350 £0.490:%o:the sduthi, &
fa.ulm st;:iking N, 390 E and dipping 51° to the southeast dlsplaces the
lenses:about 7 feet

b e

Samples 4083, 4086, and 4087 were cut from the segment of the south
lens east of the fault. This segment has the highest grade of the deposit
and is 3,2 feet thick at the fault. It extends 95 feet to the east before
pinching out., Spal ling off of the evenly disseminated ore in this segment
hag -forméd ' notch An the cliff, Both the western segment.of thls lens"’
and hoth seg'n\britb 0f the. ~other - ‘lens are of lower grade.. Mo gambles weré -
takpn of the Western segments at this time, but previous Burcau &F Mines
samples have been used. Samples 4084 and 4085 were taken from the eastern
segment of the narth lens. Other -parallel bands, noted.bmntimot: wampled,
are estimated - te contaln 10 nercent .chromic oxide, This= deposab ‘hé s ~not
been dgveloped, uT o

.
X
Vo

A

“RED MOUNTAIN CHEQMITE, TNC., PROPERTIES o

_ Five 4 posmg. (No¥ " 8‘,‘, 10, 13, and 24Y have, bm ;axplored by the.
: iines an§. are descri‘bedI as :foIlows.

SR O T

A high-grade chromite deposit is on the Star No, 4 claim on the
comparatively level plateau north of Red Mountain at an altitude of 2,600

913 - 11~
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feet, It is a tabular ore body, thé main'part-oef which is 622 feet long
with a meximum width of 10 feet’ at' the' buterop, It strikes N. 100 W,

and dips 40° to 680 west. The outcrop 1%’ sten as a stringer of chromite
180 feet south of the discovery pit, which gradually widens to the north
to a maximum thicknoss of 10 feet of high-grade chromite at the discovery
pit and tapers tosz ;6 feet in thickness at @ point 220 feet farther north,
Two narrow footwall veins outcrop 80 feet morthk of ‘the pit and extend to
the same point, AYxthough the vein is thought to be continuous beyond this
point, intense folding makes it difficult to measure the thickness again
until a point is reached 360 feet from the discovery pit, where the out-
crop consists of four high-grade bands separated by dunite; These bands
extend. 100 feet north, where chromite appears in a l-foot lenticular Vein
80 feet in. length., Prom a point on the line of the outcrop 590 feet
northwest of the discovery pit another. 1-foot vein extends 300 feet in

the same direction, The total length of the outcrop is 1,100 feet.: South
of the discovery pit are numerous transverse faults that dip steeply to
the south, The maximum horizontal movement is 10 feet. Nine holes were
drilled and numbered from 41 to 49, inclusive, Drill hole 41 indicates
that the ore body increases in w1dth from 10 feet at the surface to 12,2
feet at a point 75 feet below the widest part of the outcrop. Below this
point, the vein decreases in width and tapers. off into low—grade stringers,
Figures 8, 9, 10, 11, 12, and 13 show plan and sections of this deposit
and analysecs of the samples,

At the Yo, 2 deposit, a 490-foot adit (portal elevation, 2,457 feet)
was driven, which intersected the ore body at an elevation of 2,461 feet,
Before the operation was recessed, 195 feet of drifting was completed
along the vein (fig, 8)., The camp at the Star No, 4 -deposit was dismantled
in October 1943, and the material was hauled down the 2,2-mile tractor
road to the Yindy River Valley and stored,

Deposit 8

Deposit 8, on the patented Juneau No, 1 claim owned by John W, Blodgett,
Jr,, is 1,600 feet southwest of the dunite contact on a narrow plateau
3,000 feet west of Windy River. The deposit outcrops at an elevation of
2,300 feet,

The general trend of the ore body is in an east-west direction,
but the ore body is warped and changes in strike from S. 70° W, on the
east end to N, 750 W, on the west. The ore is terminated on the west
by a fault (fig. 14). The dip of this fault could not be determined,
but it is believed to dip to the west as there was no offset of such
magni tude encountered in holes 3 and 4 (section A-A', fig, 15). The ore
body has been explored by six trenches and averages 7.3 feet wide over a
strike length of 100 feet, An additional ‘tréncH on both extensions failed
to find the chromite zone. Analyses of trench samples are given in table
1, and their locations are shown on.figure 14,

913 - 12 -
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TABLE" 1 ~;Jﬁneau No..l trench samples
‘t LY N f . :
Trench No, Sagple No. , Length feet | Cro0z, percent | "Pe, Percent

~A 4025 - 3.7 29,08 1 8,42
4026 2.9 22,82 A4 7,85

4027 1,5 32,33 I :8.59

8,1 27,44 1 8,25

.B. . 4028 3,0 39,17 , 9,67
48 4029 3.0 47,75 10,46

403Q.. 3.4 28,75 27,96

9.4 38,14 9,30

-G . 4022 3.0 46,16 10.29-
) 4023 2.0 40,60 . 9,61

4024 3.4 35,42 1 9.10.

8.4 40,49 ‘9465

D 4031 3.5 45,64 10,35
4032 3.5 42,84 - 9,95

4033 3.1 41,53 10,24

10,1, 43,41 10418

E * 4034 1.0 22,09 8.19
E 4035 2.3 41.13 ‘ 9,70
4036 3.6 41,81 9,78

4037 2.3 44,80 10,24

4038 1.8 381,97 29,04

10,0 40,57 9,73

F 4039 1.4 35,68 9,22
4040 2.0 37,81 9,50

4041 2.1 41,61 9,72

4042 2.2 | 46,23 10.42

7.7 40.86 9,77

*Sample 4034 not included in average

Six diamond-drill holes, Nos, 1 to 6, inclusive, were drilled to
explore this depesit at depth, Figures 15, 16, and 17 are vertical sections
through these holes, Aside from trenching and core drilling, this deposit
,has not been developed.,

Depogit 10

Two hundred and fifty feet south of the contact of the dunite in~
trusive on the west side of the Windy River Valley is a faulted deposit
comprising two small and two medium-size lenses of chromite, This de~
posit, Mo, 10, is on the Edith No. V claim and ranges in altltudg from
1,600 to 1,900 feet, The deposit has the most variable dips of ‘any of the
deposits investigated in the Red Mountain intrusive, dips having been
recorded from 579 N, to 87° S,, as shown on figure 18, ’
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The ore appears to be high-grade but has a mych lower chromic oxide
content than was expected, .According to- 6uild,2l/an unusual mode of origin
is suyggested both by the. low tenor of the ore and by the fact that the
trend of the ore body diverges at a small angle-from that of the bandlng.
This.divergence is’ marked by narrow strlngers of disseminated chrommte
grains. The body may have been formed in the fractured contact zone of
the intrusive by late magmatic or hydrothermal action, or it may be the
result of rec7ystallizat1on. The first of these theories agrees with that
of+ Sampson, to whom the deposit appears to be a clear case of late
chrgmite characterized by structural. discordance, abnormal mineral associ-
atiqn, and highly distinctive chemical composition,

. The lowest and largest of the four lenses has becn traced over a
strike length of 180 feet, Samples 4092 to 4094, inclusive, were taken
from this lens and have an average w1dth of 3,2 feet Though the general
strike of the lens i§ W, 68° W, and the dip 590 northeast, the last 15
feet of the westerd end of the lens swings north with a strike of N.470 W,
and a dip of 71° northeast.

Thirty-five feét west of the lowest lens is a small lens with a
thickness of 2 feet at the w1dest point and a strike length of 50 feet.
This lens has a strike of N, 51° W,. and a dip of 870 southwest. Fifty
feet southwest of the above is another small lens, Slightly warped, the
average strike of 'this lens is N, 65° W, Although there is no large
difference in strike between these deposits, the second lens dips 85°
nertheast and is éxposed over a strike length of 50 feet.

Sixty-five feet north of the foregoing lens is the eastern end of
the last of the series and seccond of the large lenses comprising deposit
Mo, 10, Exposed over a strike length of 110 feet, this lens has an average
thickness of 6,2 feet and an average strike of M, 550 ¥, and dips 680
southwest, ’

Deposit 10 is characterized: by the steep, variable dips, low chromite
content, and low chromium:iron ratio, This deposit has not been developed.

Deposit 11

Deposit 11 outcrops 6n the patented Juneau No, 2 claim 1,500 feet
south .6f the dunite conthact., Here. a chromite-bearing zone is exposed
on both sides of the high rﬁdge forming the divide between Windy River
and the headwaters of Fish Creek, At this poiﬁt, the ridge has two crests,
about 200 feet apart, divided by a shallow, talus-filled basin. 3Because
of the depth of water-filled talus, it was impossible to trace either of
the outcrops across the basin, but from the geologic evidence they are not
believed to be one continuous lens (see fig, 19).

21/ Guild, P, V., Chromi te Deéposits of Kenai Pehinsula; Alaska: Geol,
Survey Bull,,-931-G, 1942; Pp, 170-171,

__/ Sampson, Edward, professor of geology, Prlnceton Uhlversity, Oct,
19, 1939,
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R I. 3885

The: chromlte—bearlng zone on ‘the east '§lope consists of " two paral—
lel lenses,'one high~ and one low-grade, separated by an average of’6"
feet :of barren ‘dunite, .This.zohe has been expésed over & horizontal
distance of.150 feet and vertical didtaneée of 80 feet Seven samples,
4043, 4044, 4046, 4048, 4050, 4052, -and 4054; were taken from the h1ghera
grade lens hav1ng an average ‘width of 651 feet Both the high-=‘and low=-
grade lenses strike S, 75° W, and dip 61° SQ

The parallel low-grade lens has been exposed and sampled by six
trenches (fig, 19)., 4An aveérage width 6f -4, 4 feet-is- 1ndicated for this
deposit by samples 40485, 4047, 4049, 4051 4053 and 4055, THese chromi‘te—
bearing lenses are comp0sed of alternate ﬁaﬁds 6f thromite and barren
dunite, or dunite containing various amounts of disseminated chromite
grains, The lower~grade lens, though coentinuous, contains a section
near the middle where the higher-grade bands pinch out, 4 trench sample
(4051) f¥ém this section contaified only 5: 02 percent chrOM1c‘oxlde over 2
width of 3,0° feet

The west slope of the ridge is coveréd‘withilarge blocks of talus
material; and; . 'although exposures are poor, &*Yewgrade lens cut by two”
faults was traced over a strike length of 813“feet ﬁhé average strlke
and-dip of ‘this lens is §. 80° W. and the dip 400 N The first faulted
‘segment of this lens ‘has @n average width of 4, 5 #eet OVer a, strike length
of 45 feet, The second ségrient has a strike 1ength ‘of 58 feet and the
remainder of the lens can be traced along the. slope over a strike length
of 210 feet, The width of ‘this last segnent averages 3. O feet This de-
posit has not been developed, - ) . L

Deposit 24

This deposit is on the Edith No;"8 claim and outcrops at 2,040 to
2,330 feet altitude near the top of the cliffs gsouth of therChrome Queen
mire and about 3,000 feet northwest of deposxt 2 gh' the Star No., 4 claim,
It ‘consists of bands of high-grade and 1ow‘grado dﬁr“ ite seﬁarated by
barren dunite. The chromite bands are cut by thré Tfaults, as showﬁ
on figure 20, To the east of the FiTst’ fault, ono’band of chromite i§ .
‘@xposed’over ‘a ‘strike length of 230 feet, with’ an average ‘thickness of O, 7
feet, Two samples, 4100 and 4101, were taken from this ‘Segmént, which
strikes N, 30° W, and dips 500 southwest

Two' bands of -chromite -are exposed in ‘the se¢ond segment: First, a 1-
foot band of highegrade chromlte, second“ 5 feet of barren dunite; and
third, a band of- low-grade chroh1te 03 8 foot thlck This segment has a
strike Jength of-65 feet f

The third éegmeﬁt, with a strike length of 30 feet, is composed of
three bands of chromite., The chromite-bearing zone is folded; and this,
combined with a dip slope, gives an erroneous impression of the quantity
of ore. Section A-B, (fig. 20). is a dlagrammatic section showing the
effect of the fault and folding on the4mre zone,
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The remainder of this deposit has a strike length of 190 feet,
Striking N, 300 W, and dlpping 400 southwest, this segment is composed
of three bands of chromlte, two hlgh—gra&e and ‘one low-grade, The middle
lens splits near the easterr end of thig’ Segment to form the two high-
grade bands in the previous section (see fig. 20) -The lower and low-
grade band on the north - extends 125 feet westward from the fault with an
aVerage width of 1, 0 foot. The upper; ‘or southern lens is exposed over
a strike length of 95 feet and has a ‘thickness of 2,9 feet.

RUTLEDGE PROPERTIES

Three deposits (Nos, 12, 13, and 14), that are all or in part covered
by claims held by R, E. L. Rutledge have-been explored by the Bureau of
Mines and are- described as follows¢

1 Deposit 12
‘This depbsit ig on the Rutledge No, 3 claim 3,000 feet southwest

of the dunite contact. The chromite-bearing zone outcrops along the west

flank of the pyramidal peak on the divide south of deposit No, 11 (fig. 3).

Composed of alternate bands of chromite and dunité, the chromite~rich zone

is continucus Bit the individual bands of chromite are lénticular,

Sections taken across the deposit at the sample locations show various:-

numbérs -and thicknesses of thé chromite bands (sample sectiéns, .fig. 21)¢

The-chrémite bands are warped:by folding while the magma was still-plastic

and-‘éut ‘by.humercus faults showing small displacement,

Six samples,.4059 to 4064, inclusive, were taken from this deposit
striking S, 55° W, and dipping 43° southeast. The deposit ranges in alti-
tude from 2,660 to 2,840 feet and is exposed for an average width of 2.2
feet over a strike length of 380 feet., This deposit has not been developed.

Depogit 13

Deposit 13 outcrops in the cliffs north of the south branch of Fish
Creek 870 feet southwest of deposit 12 (fig. 3)., This deposit consists
of three zohes of banded and disseminated chromite. ranging in altitude
from 1,980 feet to 2,320 feet (fig,"22). Sharp folding and numerous cross
faultlng have occurred, but the general strike of the deposit is S. 30° W,
and the dip 45° southeast.

Sample 4065 was taken from the two O,2-foot bands of high-grade
chromite separated by 1 4 feet of barren dunite comprising the northern
zone, MNumerous narrow bands of chromité are also exposed in a parallel
1.2~-foot zone beneath the bottom high-grade band. The banded phase of
this zone is exposed over a strike length of 100. feet. at the south end
of the banded zone, the individual bands pinch out, but the mineralized
zone continues 300 feet southwest with the chromite occurring as dis-
seminated grains in the dunite.

The middle zone is 370 feet southwest and along the same strike as
the previous zone, Samples 4066 and 4067 were taken from this section
composcd of banded chromite and dunite. The bands are cut by several faults,

913 - 16 -~
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but the largest measured displacement is 8 feet., The average width
indicated by sampling of this banded zone is 1,6 feet, The chromite bands
are not uniform in thickness or continuous along the strike. The total
length of this zone ig 550 feet,

The third:and southernmost chromite—bearlng zone parallels the
middle zone for 150 .feet, This zone is composed mainly.of ‘disseminated
chromite, though along part of the 540-foot strike length it contains
bands of chromite as well as disseminated chromite grains, Samples 4068
and 4079 were taken from banded occurrences of chromite within the dis-
seminated zone, The average width of the banded chromite samples was
1.0 foot averaging 29,4 percent chromic oxide, One sample, No, 4080,
was taken across the entire mineralized zone and contained 14,03 percent
chromic oxide over a width of 17,5 feet.

Deposit 14

Along the same gemeral sirike. of deposit 13, but 550 feet southwest
and on the south side of Fish Creok a. chromlteubearlng zohe outcrops near
the base of -the cliff, .as shown in flgure 3. The. depasit ranges in
altitude from 1,820 feet to 1,900 feet and is composed malnly of digseminated
chromite grains but contains some banded chromite (fig. 23).

Sample 4069 was teken from a 70-foot segment of banded chromite at
the north end of the deposit thatthas:elther been.faulted from ~the main
deposit dr.is in a slightly-higher-horizon; This scement strikes S, 35° W.,
dips 5%° southeast, -and contains: 25,35 percent chromic oxide over a: width
of 1.0 foot.

B I o o M)

"The. strike.of: the majn deposit is $, 16°.W. and the dip 489 south-
east, the mineralization consisting:mostly of disseminated chrom;te grains,
At the north end of the main deposit, ;a zone of banded chromite spllts and
forms two banded zones separated. by dlsqemlneted chromito (fig. 26) The
eastern banded zone can be traced over a strike length of 210 fect.
Samples 4070 and 4071 were taken from this zone with an average width of
3.0 feet, The disseminated zone can be traced for 600 feet with an average
width of 10 feet. Several small bands of-chromite occur within- the dis-
seninated zone but these bands are net. contlnuous. The mineralized zone
continues tp the south as banded chrpmlte for 450 feet with an average
width of 1.0 foot. There has been no development at this deposit,

TALUS, IN WINDY RIVER CIRQUE

A large talus slope has accumulated in the Windy River cirque, -at
the base of Red HMountein, extending from the Chrome Queen claim almost to
the head of Windy River.. The material, ranging in size from fine sand to

huge boulders, contains some. high~grade chromite float»'

Twenty test pits were dug, The first 8 pits were cut along the side
of the truck road lcading to the site of .the adit proposed by Red Mountain
Chromite, Inc, Only the samples. from the firet 3 pits contained chromite
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in excess, of that found in the normal dunite, Of the 12 test pits along
the toe of the slope, samples from the last 8 pits were higher in grade
than the normal dunite,

Figure 24 is a sketch map showing location of test pits, analyses
of samples, and limits of the talus material, The limits of that portion
of the talus containing chromite in excess of that contained in the normal
dunite is also shown,

The test pits indicated that only a portion of the talus.slope
adjacent to a section of the cliff carrying a larger amount of chromite
than the normal dunite can be considered, This area is 2,000 feet long
and will average 500 feet in width, Of this 2,000 feet, 1,200 feet is
covered by the Cliffside Lode claim, and the remaining 800 feet adjoins
the claim on the north (see fig. 24).

Test pits were carried as deep as possible without excessive blasting
of the larger blocks of dunite encountered in the talus. The depth of
test pits therefore, is not indicative of the total thickness of the talus
material, An average thickness of at least 6 feet is indicated for the
talus material.,

PLACER DEPOSITS

There are extensive deposits of gravel, composed principally of
dunite from the Red lountain intrusive, in the Windy River, Seldovia
River, and Fish Creek Valleys, Panning tests were made of these deposits
to investigate the possibility of concentration by stream action of the
chromite from the dunite intrusive, None of thesec tests was indicative
of a segregation of chromite~bearing gravel, The specific gravity of the
chromite and dunite is 4,4 and 3,3, respectively. This difference in
specific gravity is too small for any appreciable concentration to take
place, especially in an unsized material.

NICKEL

The identification of nickel in the olivine at Red liountain and
the presence of serpentine suggested the possibility of an occurrence of
nickel similar to that of the garnierite of New Caledonia, Fourteen
samples were taken of the chromite, dunite, pyroxenite, garnet pyroxenite,
and serpentirie for mineralogical investigation and analyses of the nickel.
Location and description of the samples follow:

Sample No,, Type of rock, minerals present, nickel content, and location
1 Pyroxenite: Essentially augite, with a very small amount of
serpentine, Nickel content, less than 0.05 percent. Sample
from outcrop of band southeast of small lake on Star Four
claim in line with center line of adit.

2 Banded chromite: Essentially chromite, with considerable
olivine and lesser serpentine, WNickel-content, 0,12 percent,
Banded chromite taken along outcrop of Star Four deposit.
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Sample No,
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-Type of rock, minerals Dresent _nickel content and location

3

10

913

.pentine,

Dunite: ZEssentially oliV1ne, with a. mznor amountof antigorite,
Chromite occurred in bands and in dlsseminated crYStals. A
band of olivine, augite, and hornblende, about one-quarter inch
thick, oecurred-on an edge of one of the specimens, Nickel
content, 0,21 percent, -Samrle of dunite wall rock of Star

Yo, 4 depos1t was taken near discovery shaft :on.-north side.

Segpentine: .The dark~cgolored specimens.wcxcpalmogt entirely
antigorite, Some of the lighter-colored pieces were essen~
tially augite, with lesser antigorite. Mickel:content, 0,06
percent. The sample-was taken from outcrop. along. '"cat! road

to the Star Mo, 4 deposit on the bench above Chrome Queen mine,
The serpentine was teken near the contact with the pyroxenite
and along the same strike., It is belicved that this serpentine
has: altered from the:pyroxenite.

Pyroxenite: Essentially augite, with a' considerable amount of

.antigorite, A trace of magnetite was present, :Nickel content,

less than 0,05 percent, The pyroxenite was. taken in band ad-.
Jacent to the above sample and contained a small amount of.ser-

B

Serpentine: The dark picces were composed entirely of
antigorite., The lighter green-colored pieces were composed
of antigorite, with: considerable augite and lesser olivine.
Nickel content, O. 23 percent.. Sanple from. outerop in creek
northeast of the Chrome Quecn mine. near contact with the.
sediments on north side,of creek,

Dunite: Essentially olivine, with a few thin bands of chromite,
Antigorite was present, especially in the. dark, more heavily
fractured pieeccs, Nickel content, 0,24 percent Thc sample
consisted of dunite containing some chrome from the banded
chronite of deposit 14, Deposit 14 is on the west side of

the Red Mountain intrus;vc mear the south fork of Fish Creek,

Dunite: Fractured dunite composed essentially. of olivine,
with considerable antigorite and a sparing amount of chromlte.
Nickel content, 0,22 percent., The dunite was taken from the
wall rock of the above deposit (deposit 14),

Serpentine: .Antigorite, with comsiderable olivine., The anti-
gorite was dark green and was intermixed with the olivine,
Nickel content, 0,06 percent, Sample from outcrop near west

‘contact of the intrusive -mass on the saddle south of lake,

Garnet pyroxenite: ﬁssentially auéitc. with much pyrope
garnet, :Nickel content; 0,12 percent., Sample. from outcrop
of garnet pyroxenite northcast of lake near contact
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Sample No, Type of rock, minerals present, nickel content, and location
11 Serpentine: Antigorite, with lesser olivine. Nickel content,
less than 0,05 pafcent Serpentlne ‘taken from west side of
Juneau No. 2 ridge near fhe north contact of the dunite in-
trusion.

12 Dunite: ESSentlally'olivine and antigorite, with a minor
amount of chrOmlte. The ollvine and @ntigorite were very
closely aSSOC1ated " the antigorite being an alteration product
of the olivine, Uickel content, 0,26 percent, Dunite from

wall rock of the Juricau Mo. 1 deposit.

13 Duni te: Sugary-textured dunlte, composed almost entirely of
‘ oliv1ne with small amounts of antigorite and chromite, Wickel
content -0, 82 percent qample from wall rock of deposit 9 -
Wldow Makef

14 Chromite: ZEssentially chromite, with admixed olivine., Nickel
content, 0,14 percent, Sample from the Chrome Queen deposit,

Mineralogical identification and analyscs of ‘the above samples indicate
'that the nickel occurs principally in ‘the dunite, the olivine averaging
0.25 percent nickel, Samples of the banded chromite and olivine contained
less nickel in proportion to the olivine. The pyroxehite bands in the
intrusive were composed principally of auglte and contained O. 05 percent
nickel,

Therc has been no apparent concentration of the nickel in the
serpéntine in the Red lountain area, Of the four samples. taken of the
serpentine, only one contained nickel in an amount approximating that in
the original dunite, A sample of the garnet-pyroxcnite, composed princi-
pally of augite and pyrope garnet, contained.0,12 percent nickel.

Visual examination of the surface of the Red liountain intrusive and
identification and analyses of samples of its components failed to disclose
any apparent concentration of nickel.

OTHFR LODE DEPOSITS

There are numerous outcrops of bando& and disseminated chromite
within the Red lMountain intrusive other than those described in the present
report, These deposits were ellmlnated from the program of exploration on
the basis of small size and low grade.

MAPPING, SAWPLING, AND ANALYSIS'

The basc geologic and topographic map of the Red Hountain intrusive
was completed by the Federal Geological Survoy in 1940, Iocation of
claims belonging to John . Blodgett, Jr., was taken from a copy of the
map prepared by Red lMountain Chromite, Inc., from notes for patent by a
licensed surveyor, Other locations were tqken_from the claim map prepared
by the Geological Survey, Transit surveys were made of the Chrome Queen
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deposit, including all development and the Juneau Mo. 1 deposit, by the
Bureau of Mines in 1944, The plan map of the Star Fo, 4 deposit was
compiled from a topographic and geologic map by the Federal Geological
Survey, a transit survey by Red Mountain Chromite, Inc,, of its under-
ground development and location of the deposit's outcrop, and a Brunton
survey by the Bureau of Mines., A Brunton .and tape survey of .the Juneau
No, 2 deposit was made during 1944 by the Federal Geological Survey and
the Bureau of lMines, 4ll other deposits were mapped by the Bureau of
Mines, using Brunton and tape, during 1944,

Four- by two-inch channel samples were cut from the trenches as
indicated .and at intervals along the outecrops of depos1ts 12, 13, and 14.
411 samples were crushed and reduced in size before shipment to Anchorage
for analysis by the Territorial Department of .Mines.

Diamond-drill samples were split and half retained at the project
with the-rest of the drill cores, The samples.were crushed and shipped
to the Territorial Department of iiines for. analysis. 411 dr111 cores
wére later shipped to anchorage .for storsge so:that. representative sectlons
could more: easily be secured for testing of physlcal properties. Because
of the banded high-grade naturé of :the ore; core recovery was. stressed.
rather” than-rate of drilling;-.Core recavery averaged 92,1 percent in the
dunite and 96,3 :percent in the. chromite~bearing zones: when an EX double-
tube eore barreliwas uséd:.. Holes were- started AX, but only 18.9 feet of
AX casing was available, Therefore, most 'of the drllllng_was EX,

Twen'ty test pits:were; excavated:in the talus slope along.the rlght
limit of the! Red Mountain:ciroue: Bight of these pits were: along the
road hear the'upper limits of-the talus and.the other 12 along, Wlndy River,
Every tenth:shovelful.was sayed and quartered to make up the. sample. The.
saiple from: sach pit was snlit and one-half crushed and. reduced for ’
analyses,”” A:composite was’ then prepared from- the pits. containing more.
chromite than:the normal dunite and shipped to the; Rolla Station of the
Bureau of iiines for metallurgical testing,

‘Because of the heavy overburden and suspicion of faulting, drilling
of deposit 23 (Chrome Queen): was planned to intersect the ore body at 50-
ﬁoot'lntervals along: the -strike and at 35~foot intervals in depth, Deposit
Yo. 2:(Star Mo, 4) was more regular and contimuous however, and drilling
was planned to: intersect the ore body .at only 100-foot 1nt°rva1s along the
strike of the wider portion and at greater intervals..to: the north where
the outcrop is narrower but still persistent,

Trenching of.deposit 8 (Juneau NMo. 1) had indicated an ore body 85
feet long dveraging 8 feet in width. Drilling was planned to intersect
the .ore body at 35-foot intervals along the strike. The depth of snow
(18 feet - July 12, 1944) precluded a preliminary program of trenching as
extensive as desired, Two holes were drilled from each set-up to intersect
the ore body at 35-foot intervals along the dip.
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BENEFICIATION OF RED MOUNTAIN CHROHITE

Results of beneficiation tests conducted by the Bureau of liines
on a sample of similar ore from deposit 10, Claim P01nt,§§/ indicate that
the low-grade ore is amenable to concentration. The sample was of medium
grade, and the chromlte was dlsscmlnated through an olivine and serpentine
gangue, The bulk of the chromite was freed by :grinding to 48-mesh. How-
ever, many gangue partlcles still had chromite inclusions, and liberation
and séparation of this gangue mineral were the chief problems in treating
the ore. The particler of chromite occur in veinlets and disseminated
through the olivine,

A concentrate meeting Metals Rescrve specifications for high-grade
ore was produced from a feed having the following chemical analysis: =28.2
percent chromic-.oxide, 7.7 percent 1ron, ‘and 19,2 percent silica, A re-
covery of 89 percent of the chromite 'was made as a concentrate contalnlng
45,1 percent chromic oxide and 11.4 percent silica, with a chrome:iron
ratio of 2,71:1,

The ore, crushed to minus 10-mesh, was ground to minus 48-mesh,
deslimed by decantation, and sized by screening, The products were then
tabled, and the table middlings were combined and ground to minus 65-mesh
before retabling, The slime was recovered by settling and mixed with the
minug “200-mesh middling and table concentrates to yield the final product.,
Thé final concentrate constituted 55,4 percent of the feed. Rejects con-
sisted of the plus 200-mesh middlings and table tailing containing 14.15
and 5,9 percent chromic oxide, respectively. Complete data on test are
shown in table 3.

Additional tests with finer regrinding of the table middlings gave
higher recoveries with only slight lowering of grade of the final product.
In both cases, the table tailing contained close to 6 percent chromic
oxide, 4slthough close sizing of the ore pulp, before tabling and extensive
regrinding of the table middlings, was employed in the test work, in actual
practice the process, probably could be gimplified by grinding slightly
finér and ‘taking more middling material directly into the concentrates,

Flotation tests were unsuccessful as an ore-dressing method. The
dissemination of a small amount of fine chromite in the gangue particles
was thought to be responsible for the poor separation obtained by flo-
tation, In the flotation work, two general principles were investigated:
(1) Flotation and recovery of chromite using fatty-acid type reagents to
float the chromite, and (2) flotation and rejection of the siliceous gangue
material using cationic reagents to float the gangue.

Magnetic concentration alone recovered 74,0 percent of the chromite
in a combined product assaying 43.4 percent chromic oxide. Combined mag-
netic and table concentration yielded a product containing 39.1 percent
chromic oxide and effected a recovery of 96.9 percent of the chromite. The
best results, however, were obtained using tabling alone, which also has
the advantage of simplicity.

gg/ Bureau of Mines, Claim Point Chromite Deposit, Kenai Peninsula, Alaska:
War Minerals Rept., 253, 1943, 34 pp.
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Beneficiation tests conducted by the Bureau of Iiines’'on a sample
of talus material from the right limit of the Windy River cirque indicate
that an excellent recovery of the chromic oxide content is possible by .
grinding, classification, and tabling, Weathering has released a quantity
of the chromite as free grains, and has altered the olivine gangue in the
smaller fragments to a soft limopiti¢ material from which the chromite is
released easily by grinding, From a feed contalnlng 2.5 percent chromic
oxide, 67 percent of the chromic oxide was recovered in a concentrate con-
taining 46 percent chromic oxide. and, 19 percent iron, The chromium:iiron
ratio of 2.4:1 classifies the concentrate as "low—grade B" worth $27 a
long ton at the local purchasing depot on tidewater,

Although the talus material ranged in size from fine sand to huge
boulders, the sample as taken was minus 8-inch, Screen tests on this

sample did not indicate any appreciable segregation in the several sized
products. The results are shown in table 4,

TABLE 4, — Screen @est‘

Talus mater:al right limit, Windvy River cirque

Sereen size Weight percent |Cro0z, percent|Percent of .fotal
Plus 4 inch.cevcees 15,72 2.41 20.5
Minus 4 plus 2 inch........ 23.57 77 , 9.8
Minus 2 plus 1 inch,....... 14,52 - 2.63 20,7
Minus 1 inch plus 4-mesh,.., 28,70 1,88 29.3
Minus 4-mesh,,, 17,49 2.07 19.%
Compositeeaseisecesncannnal 100,00 1.85 100,0

(

Previous screen tests on a d1fferent sample of ‘the -same material were
made after it had been crushed to minus 8/4»inch for the head sample. These
tests indicate that 35,5 percent of ‘the total chromic oxidé is contained in
the products between 20- and 100-mesh, which rebresents .7 percent of
the total material. This product contained 5,13 percent chromic oxide,
These tests indicate a possible,recovery of 0.6 unit a ton of mined material
by crushing to minus 3/4-inch, screéning, and mllling 17.7 percent .0f the
whole tonnage.

METALLURGICAL INVESTIGATION ON RECOVERY OF NICKEL

Chemical analyses of the products of table concentratlon of the
chromite in the talus matenaal indicated that the n1cke1 was intimately
associated with the gangue.mlnerals, of which'olivireé is the chief con-
stituent, TFour mecthods of .recoverihg the.nickel from the camposite of
the gravity rejects have been tried, namely: TRoasting and magnetic sepa-
ration, flotation, lecaching, and electric-arc smelting. The composite
contained 0,24 percent nicKel. Neither flotation nor roasting and mag-
netic separation of the composite reject sample gave appreciable concen-—
tration of the nickel, lMatte smelting gave little promise of success
because of the high melting point of olivine mineral (3,5000-4,000° C.),
with which the nickel is presumably combined or 1nt1ﬁauely associated.
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In preliminary smelting tests in an electric-arc furnace, a charge
consisting of 90 percent composite table rejects and 10 percent coke gave
a metallic button containing 70,2 percent iren,. 5,04 percent chromium, and
2.4' percent nickel, Additional electric-arc smeltlng tests have been made,
tests in an induction furnace are also in progress. It is anticipated
that by proper regulation of test conditions a nickeliferous product may
be obtained that will recover a large portion ‘of the‘nickel in the compasite.
of table rejects in a commercially usable’ form,

Several dlfferent leach solutlons weré' Vééted Saturated sulfur
dioXide, 5 pércent sulfuri¢ acid;: ‘and” ammonium’ bicarbonate solutlons all
failed to provide any appreciable extraction of¥ ‘the- nickel, even wheh.
preceded by.-a one~ha1§ Jhour reducing roast.  Stage leachlng with hydro-
chloric ‘acid gave promise of ‘a method “fo'r ‘Tecovery of the nickel. In-<a .~
one-stage hydrochloric acid leach test a nickel sulfide product containing
15,08 percent nickel was prec1p1tated from the leach solution with a nickel
recovery -of 53,7 percent In a two—stage hydrochloric acid leach test
80,0 percent of thé nickel was récovered in a n1cke1-rron precipitéte, and
71.1 percent of the magnesium was recovered ag magnesium: ‘chloride, » 'In the
three-stage hydrochlorlc acid leach test a nickel precipitate was prepared
that contained 52.5 percent of the ‘nickel, Therprecipitate contained ;
37,77 percent nickel, The iron precipitate gontained ‘0,65 percent nickel
which showed incomplete washing of the iron precipitate. The nickel and
iron precipitates together contalned 8. 9 percent of the nlckel sAbout
65 percent of the magnesium in the samplc was reécovered as magrhesium
chlorlde’ The talus material contains an average of 45 percent magnesium
oxide, : ' ' » ‘
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