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TI% ROCK

General Dasorintiont So far as o2an be determined from ths wuterial

Submitted, without a3 chemical analyais, tho rock in which these Alavka
nickel ores ocour 1g o hornblends gabbro, Hocks of this general
type are desaribed by Knopf® as oceurring in considerabls quantity

on Chichagef Iasland,

. ®nopT, Adolph-The Sitke Mialng Dictrict, Alacka, dull. Ho% U, 8.
Geologieal bBurvey paze 15,

and othor localities in the vieinity of Sitka,

A somevhat detailed mieroscovie examinatlon of the rock
indicates that 1t coataine only the wimual winersls, horadvlsnis,
vpyroxene, and medium bdasic plagloelase, of & normal hornblends gabbdbro,

" The pyrovens is in vart altered to hormblende, and in
gome arsas nf the rock the fidrvous, uwralitle varlety of hornblende
predominates, Feldgpars, labradorite to ansrihlte, ths focrmer pre=
dominatlag, are »rovibvly notd 23 nomerous In thiz rock a2 ln Lhis ueuwal
gapbro. The »ock shows only a moderate anount of altsration,of e
type characteristle o€ nmlaerallzatlon rather than weatherlng, That
ig. 1% appsary that ths mlllcats minerals of the rock ware foraed

prior to ths dienonltion of the ore minaraly and khat the s1tarations
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shown were wmrobally produced by mineralizing soluticns at the time

ths oreg wore deposlted, The ore mlverals as eshiown by Figure 1 oceur

as rorlacenmants of the s3ilizate alnerals, and spyear to wawwmmosd...

the most recent minerzioglerl change that has Laken placs in the rock,
TR 0RNS.

Gengral Dessrivntion: The ores are heasy sulcolhildes, and s, far as

ean be detsrminsd wamw.awe materinl exbmltted Tor exuminatlon, oceur
as raplacement of the wow:cwonwm gabbre, They conelst of ths swamml
ala, named in the order of forwstlon. pyrrheotits, pentlandite and
osmpn¢@wwwﬂm. ag fer ag could ba determined ., appear to e alnast
contemporznagous asz ragards tlus of daeposltion. and are ootd ¢laarly
later bhan the greaber vart. iT no oll of the pyrrhoitle, There really
ap-anrs b0 he very lltile llfTlerence In the ages of all tha meuSwmom
and the relatlonshiwa shovn in some noetloneg saem to indic.te L at
thoy a¥s all contemocoransous. dut talken generally Lt amenr:s that

the pyrrhotlte wrs the firal Yo be dsposited and that Lt wsg followed
shortly by nonblandita and chaleonyrite., Throughout the .aln sulph-~
1des thers ocour mumerous velnlets of the different minerals which
probably ropregent o kiad 6f re~arringement of the respectlvs minar-
ol mwwad_arm dopvsition cw_wwa main moge of the ore, 1lhess sacond
volnlots of tha diffforant aluernls wake 1% d4{rficult to determine
definitely thelr ags ralationy, and suka it necassary when atuiysing
the question, to take into conzideration the broader ralalloasiripg
vebwaen tha different minerils wather than glving too wueh ilmportance
to minor features. sucsh 2 the gsecondary velnlete Jusi mentisacd,

(It should ne explained in this connection wwmw the word sccoondary

ia used wholly in & mineraloglcal semse and in no way refors to the
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goursce of the material 1ﬁ the seeondary velnletas,) Thero 1y 8bagk-
lutely no avédonce ln the matorinl submittod for study that tho
ores have bveen enrichsd by meteorle vatars., On ths ofher hand it
ig clear that thoy havo not, sad that the segsndary volalels ary tha
result of deep seated golutlons or procewsesa, and provably wevé
formad during tha latiey yart' of tha maln period of ore deovcsitlon,
The vainleb of pyrrhotiie betivaan large areas of pentlandite, shown
in Flzuce 2. ani ths velnlste of pyrrhotite and ehalecovyrite ia a
larze arzs of peutlandite. zhown in Flgure 3, nre zood caamnples of
the peconisry or Yrsarrangsnent' valalebs, Jo Far a:s my oiady of
fhueue and sinllnrores bAs girtandad, these sagondary veinlsisz wars
formed vary ngav tie ¢lodz of the neviod of mimerali-ation. after
tha maln vody of tha ore wig alrsady ie pluce, and tharefova, con—
not bo taken as criterid 1o deterwining the ralastive agey of ﬁhe
&iffernn% componsnt wiper:ls of the orea., %6 far as can be zhown
by & viotomicrograpn tre brozxder snd true ralations bebwecn ine
nickal hesrinz wineral sud Lba hoat ;a 1llustrated in Figurs 4 in
vhich &n ar;& of pentlandlte 1s seen lying betwesn larsge Aroxs of
pyrrhotive,
TR AINBRALS

(sneral Statementt As hap bvecn stated, the wlnerals meitlar ue enis

ore are pyrrhctite, chelcoryrite and pantlandite, with whicgh =180
oorut winuhe avnantities of both magnetifeand pyrita,

Pyrrhotits: Fhe wost abundant ore mineral 13 pyrrhotlic, »hleh
probably has the oompositiqn Fell 512. In the material-aubmitta&

for exaninatlon, 1% appears that pyrrhotite mikes uvp ovar Yoo of
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the sulphide content of the ora, It hae a kixd of bravze golar which
tn botwasn & bronzowyallow anl 3 convarerad, xp! furnizhes veyry reade
ily. and 33 only waukly manetio, It Appenrs to huve bagn tha firat
of ths ore minermls to forn, uad in 4 wy aight e rosirded 3 the
hont far the others. 4s sosn ln poliabad ecaoction pyrrhotite odoure
in irragglar w3508, $n and botooen 3nd nrovnd shlah ara ¢ho peutland-
1ta and chaleopyrite, “hen thess areas sre otohed v s: to d&valop
tholr strnatiurs, they 202 8osn 90 be ads up of nunersus . vderate
sizad, sxosodingly lr?uﬁular grailnn of ran2on oriardation bastwaon
weny of which ara miaguts al )ino~like srena af pontlindlty, fto
rolabion to (e silleavy winersla, as shown In dlpvra L Inlicdias
clenrly that 1t occura me 2 ronlagenond of the 2illcites 2nd Lhoro-
fore that 14 a2 not depoaliad uatil after they yors fulls developsd,
Pontionditer fo far as could bg deternined tha nlokol ian thile ore
occurs *holly in the minoral nentlsnditee 2 nlchelwiron auiphlde,
(Po,X1) 3, whloh, aceording to Dna, ia in pars 2 Vo 9., Mi 4, Im
color vemtlandito 1ls araam~whito to pale yollow-bronse, which in wome
{nutaneas @iy Y9 confuged eith that of fr-ahly volishsd wyrrhatita,

It takoz hlzh welisgh and vbowa‘hy tta rolief 1n the pollshed soction
thot 4t ig anmy hat hardaer thay ghaleonyrits . dut sob wulte so hard
Az pyrrhatite, It Lg ratbor drittla and »sasseseee 2 disiinet ouba.-
hedral cleavapa ~hieh cousas %hd largar mzyaas ot the sinaril o wra-
sont a shattered spnearinc: hon saay in the polisiedl seciion,

In'zhia ory trne nontiandlbe 1o alearly yousgax than yyrrhde

bita,ard 1o found in lrresular arows and velblets in and arcund the

mmasos of the Lron svlphide ., and ag simgte dosae 2nd nayro” Lina-like
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inglualons ln thoir Interlor, iany of thoze lusd mantloned areas
of vontlandlite ara szcaellusly =mall . adag of them lsa: than , D08
wn dn dlmmeter . so minubs Lndaad that 4 clann sepiiration of the
tao sinerals by meshanical wesns ia drobubly {mpossidles,

In the polished ssction under the miproacons tha larger
areau of pentlandite ar: readily recogunlzed by thelr Light y2ilow -
iah or cereamy bronga color. s#nd by numarous and wromlpent fractvrsi,
goma of »hiah clearly corruvgroni in the dlrsation to the sonmevhal
distinet octaledral clesvace churaoterintio of the minaral, ZThess,
arad ather dharocteristicy oF tha sineral ars falily well ohiown in
Flegures 2,8, and la

fhalaornyritor S0 fur ss sould be detsemined, the cowner contant of

this ore DCCUTS wholly in the ulnsyal ohdleopyrite, (Cu ¥e U2)e
comgtimes called Ycopper pyritewd or Syallow aopper¥, It presents
only its ususl and charaoteristic properties and thersféra does not
asll Tor a datalled description,
do fay ag could be deotermined, chalcopyrite im thilw ore

1y probabl& zomewhat youngor than pentlandite, Wowavar thers sppanis
to be vary littloe atfference in point of 3ge batween the Lwo. and
one im probably not fay wrong vhon he regnrds thenm of aonbani:ovoneoud
devoaition. Vimres 2 and 3 aro photomlicrographs of vollshod anegie
mens of tha or: and ahow chaloonyrite s typleal rolationy with the
othar sulphides,

Dyrite and Wagnetite:  Oysrite and magpetlte ocomyr g0 sparingly 1in

the waterisl submitted for ezamination that from & metellurzlesl

polnt of view they are whollyh%?gliblo.
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- - - - COMPARISON WITH OTHER NICKEL DEPOSITS.

General Statement: From the few samples of associated rock submité~

ed for study it is impossible to form a reliable basis for comvarison
of the rocks of the Alaska deposits with those associated with other
described nickel ores. It is however, a type of rock not widely dif-
ferent from some of the rocks assoclated with the Sudbury deposits,
and not at all uncommon with nickel ores,

As regards ths ore minerals, the sulphides, the case is
d1fferent and direct and reasonabz accurate comparisons can be made,
As a general statement it can bs said that the ore minerals of the
Alaska Niekel Mines are 1ln the main made up of the same minerals
that oceur in many of the best known nickel deposits in the world,

Sudbury! Tolman and Bogers® state that there are thrae

9 A study of the magmatic sulpnide ores, Tolman, C,F, and Rogers,
Austin F,, Stanford University Publieations, 1916, p 29,

fairly dlstinet types of rocks are agsociated with the Sudbury oreee
(1) quartz Norite, almost free from ores, (2) a pyrrhotite-bearing
norite, (3) a hornblende~bearing granitic rock with abundant sulphides,
The difference betwesn gabdbro and norite 1a slight, only a matter
of the kind of pyroxene prasent: if the predominent pyroxene be
auglite or diellags the rock is called zabbro, but if the pyproxene be
hypersthene or any of the ortherhombie group it is known as norlte,

In the Sudbury ores it has been noted that as the orss
become richer in nickel and copper, the amount or hornblende present

greatd¥y inereases, Hornblende ls the predominant silicate mineral

in the specimens of the Alaske nickel ores studied, The ore minerals
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in the two depoesits are the same, namely pyrrhotite, pentlandite and
chalcopyrite, aﬁd. so far as has been datermined, bear the same age
relation to each other, o -

ALEXO MINE, ONTARIO: Descriptions of the rock and ore from the Alexo

Mine statéthat the rock is peridotite. (Closely related to, btut gome—
whet more basic thar a gabbro), and thet the ores consist of the same
minerals &s the Alaska nickel ores-pyrrhotite, pentlandite and chal-

copyrite.

Insizwe Range, Griqualand, So, Africa: Du Toit®? states that the nlckel

ores of the Insizwa Range consist of the minerals pyrrhotite, pentland-

o4 roport on the copper—nlcksl deposits of the Insizwa . Mount Aylifr,
Fpat Grigualand, Cape of Good Hope, Du Toit, &, I,Dept, of Mines,
15th &nn, Sept. Geol. Com, 1910 pp 1li-1k2,

ite, and chlecopyrite, with smal) amounts of pyrite, niccolite, 2nd

a platimim wineral, probvably ' sperrylite in an olivine bearing gabvro,
They are, therefore, similar in all important respects to the Alaska
Nickel ores,

Noyway: There are about 50 known deposits of nickel ores in Norway

that consist in the main of miserals pyrrhotite, pentlzandite, and
chalcopyrite in various types of gabbro, These depoaits are deseribdved

by Pogt® in his clageic work magmatlc ores,

%Bildung von Erzlagerstaestten durch Differentistions process in
basichen Eruptivmagma , Vogt, J.B.L. Zeit. ¥, prakt, Geol. Jahr, 1893

From the descriptlons it is evident that in the main these

devosits aré all similar to the Alaska nickel ors,



