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Introducstion,
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A pecent discovery of Interesting copper ore at Glaclep
Oreelk, Alaske, disoelosed anpther deposld of the Kennecobtt type of
metalization, Bince 1t lles some 35 wlles from Kemnecobb, and cone
glets of generally slwllar ore, it indlestes a widespread dilstribublon
of bthis type of metallization. The ore ilteelf ls unusual gonge
guently o few notes aboub the deposit may be of interest,

The deposlt lles at an elevation of 3,100 feet on the
west side of the valley of Qlaoler Creek, a swlft tribubary of the
Ohitistone River, whieh, in turn, forms & part of the Copper River
drainage, It ls resdily accessible by horse or on fool, except for
the diffioulty of fording swift, treacherous, glacial streams. The
roeglon is mounbainous and mugged, with flab-bobhomed, steep-pided
glacial valleys whose walls rise precipitously te elevatdons of 6,000
to 8,000 feet, Most of the fribubary stresms sre headed by glaciers.

The property was worked for g yesy by the Renneaobd Copper
Corporatlon bub was abandoned in 1930, 1Lt wes studied by bhe welter,
i;} g@gtpmw with BeVan Presley * and W. A, Hichelsen, # in the suwmesp
4] 930 ’

GENERAL GEOLOGY

_ The general geology of the reglon in the vicinlby of Hacler
Creek has been desoribed recently by Mofflt, 3 whose map includes &
part of the Glagler Oreek seoblon, The mepping wes compleled, however,
before the discovery of the copper deposit, The reglonal geology is,
in general, similar Yo that st Kennecotb.

Rook Formations.--The formations in the vieinity of the
property include only the Telassic Chitistone limestone, the undepw
lydng Nikolal greenstone of Permian or Triassic age, and recent
deposlts, ohlefly fluvlo-glacial. ’

The greenstone here sonsista of sboub 5,000 feol of basaltio
lava flows, slbered for the most part, snd steined widely with sopper
minerals., It forms bhe middle and lower sleopes of the valley walls.

The Chitistone limestone in this viecinity is about 2,000 feet
thieck and is separeted from the underlying greenstone by & three-~foot
shale band, It forms the tops of the mountalns and its blooky
weathering yields lmposing castellebed peaks. The Chitistone linestone
here, as at Kenneocott and elsowhere ln this reglon, has undergone
partial dolomltisatlon, ALl the comgeraial ore ls eonfined to the



to the Chitdstone formablon.

The bobttom of the Limestone on the west silde of Glacley
Qreek lles at elevations of from 4,000 to 6,000 feeby the greensbone
extends down to the ereek level &bt an elevation of 2,500 feeh.
However, where (lacler Oreel Jolns Chibilstone River, & larpe woedgow
shapad aliaa of the limestone, some 7,000 feet long, 2,000 feet widae,
end about 1,300 feet high has been relatively downwfauqhad several,
thousand fawL go that the Limestone touches the river gravel ab the
north end of the blook and, due to dts dip, lies 700 feet ahove the
river alb its south end, The ore deposit lles within thie fauvlbed
limestone blook. '

The sequence of lower peds of the Chitisbone formabion is
the same as at Kenneooblb, nsmely, greenstons, shale, pyritie limestone;
black limestone, gray limestone, and gray dolomite,

Btrudure -4 bproad, shallow syneline trends northwestberly
%hraughwut twirvegion, Kennegott lies on ibs soubhwesterly side and
(Glacler Creek on ita northeasbern linb, some 35 miles soubheast of
Kennsootts ‘The formabions therefore strlle northwesherly and dip
gontly (159 w 209 fo the soubhwesb,

A great thrust fault with o soubhwesberly dip hag been
fmllww?d across the reglon in s norbhwesterly direction for some 15
mileg," Ths southward extension le up Glacier Creek. Opposlbte the
mouth of Glaclier Creek 1s en dmposing spectacle, shown on a greand
soale on the steep valley slde, of the underlying Nikolal gresnstono
over-priding the overlying Uhitistone Limestone, A few hundred feet
of the lower Chitistone beds sre doubled shoarply undey bthemselves o
the hanging wall surface of the faulb. It must have a displacement
of neveral thousands of feet. This grest thrusb crosses the gorner
of the mountein at the mouth of Glagler Creek, The linestone block
that was previously mentionsd as sonbainlog the ore deposit lles
beneath 14, and lower gresnsbone lies above it The noppel greenstonge
Limestone contaot above the fault lies sows 2,500 feet vertleally
above and west of the simller contact in the detashed lbok, Cone
sequently, the throw of the fault must be geversl thousand fest mnd
the displasement along the fault surface much greater.

Within the blaak; the limestone beds are mugh distrubed by
minor faulte (normal and reverse) whose stpikes dre at high angloes
to the trend of the great thrust, It ls along these ninor faulbs
that the copper metallisatlon occurs. The minor fawlts are probably
sonbemporansous in age with the gresl bhrust fault and resulted from
the Jostling sustained by the underlying bloek at the tdme of the
major movement.

There has also haen anﬂ£d@wmbkm posbemineral winor foulbing
that dlslocabaed the ore,

ORE DEPOBLTS .

Charagter of Ore.-- The ore exposed is practleally identleal
with that at Kennesotts 4t 18 highegrade copper ore with appreclable
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gllver content, conslsting ohlelly of chalooolite and covelite bub
with nore enargibe, bornibe, snd chaleopyrdbe than the Kennecobtl ore.
Mapses of pure sulphide ore are commony kut for the most part the
sopper minerals occur as blebs or bunches inclosed in sarbonste rock,
A few small shipments heve been made of handwsopted '"high prade" Lhat
yvielded about 60 per cent copper.

Nature of Depoglba.--The ore disalosed oceurs in steeply
inelined narrow fissures snd along bedding planes in the Llmestone
and dolomite beds of the Chitistone forrabion, The bypes of deposits
are almost ldentical with those at Kennecobt exbept that they ave
smaller and more discontimous.

The fissure veln ore is in thin bands of ¢opper sulphides
that enlarge here and there into lrregularly shaped bunchea up to &
few feet in dlameter, IL is "spobbty ore." The filssures have Little
conbinulty; they lack viellity and wesken and fade abruptly, ov
berminabe againet bedding planes, or are oub off by small poste
minersl faults.

The bedding plane ore sonslste of thin bands or bunches of
sulphide that extend oub along favorable hwedding planes from eibher
alde of crops~oubbing flosures. Unfortunately, the ore fades oub
along the bedding within short distances from the interseobing

- flseures, ITbs distribution up and dewn the bedding planes likewlse
lscks conbinuliy,

o Insufflodent ore was developed to Justlly the initistion
of expsnalive operabions In this remebe Locallby.

THE ORES.

The ore tonsists almost exclusively of sulphides of coppers
pyrite la rare, snd introduged pangue minerals are absent. Cheloouibe
makes up about 75 per cenbt, of the ore mineralsy covellite is next in
sbundance; enargibe is common, and there are apprecieble asounts of
hornite and a 1ittle chaleopyribe, Jome lugenibe has also been
ldentified, The sheleocite, like that of Kennecobt, ls of especisl
interest,

Chalooclbe =Thiree varleties of pure ohaleoclte may be
recognized in hand specimens, namely, (1) Ysteely," (2) fine cryntale
Lline, and (3) voarse "platy" cheleooite. The last is rabher unusual.
It resembles granuloer megnetite. It s distinotly granular and is
made up of Individual grains, each with a cleavage surface from L bo §
e Boross, arranged In haphazerd pattern. The speolmen selnbilletes
in the light like & piece of diorite. ALL three varietles may be
intimately admized with osovellilte,

Undsr the polarising reflecting wicrescope the two kinds of
chaleooite may be resdily dlstingulshed, namely, the anlsotrople or
common arbhorhomble chalooelbe, and the isotrople or uncommon lsometric
ohalooedte. The (lacier Creek deposits, therefore, congtibubte anobher
poourrence of natursl isometrle shalooclie,

The lsometric cheleoccite la found only in those specimens in
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which sovellite is present, It may make up bhe whole of the specimen
or only part of 1t. Tt remplns lsobtroplie under orossed nicols. This
means that 1t has been formed ab s temperatuve above 91° ¢, and it
inversion to the novmal ehalcoclte has been prevented by the presence
of 8 per cont. or mors of covellite in s0lid solutions Numerous
microscople lathe of covellite are seattered through the chalsocite
and are of the type that has been formed by exesolution,”

The orthorhomble shelooceite is prowminently snisobroplo
under orossed nicols, ALL the "platy" chaleoeite referved to sbove is
of the orthorhombic ¢lass, as ls also mueh of the steely variety.
Orthorhombic and isometrle chaleweite may ovour in bthe some speclmens
Orthorhombie chaloocite may indleste that it has been formed (L) ab &
bemperature above 91% (, and inverted to the orthorhombice form upon
coolings (2) thabt it was formed originally as orthorhombie ohaleooite
by hot solutions ab o bemperature below 91@u3 (3) that it Permed from
aold sueface watere as supergene chelooolte, This orthorhouwbio _
cghaloooite ls Intlmately sssoniated with the lsometrle, whilch suggests
ghtrongly that they were both formed from hot solublons and thal bthe
orbhovhomble verlety is hypogene, not supergene, This sonelusion is
further asubstantlated by etoh reactlons, When solublonsg of HNO. or
KON ave applied bo the polished surfase of the orthovhombie vearlety a
brlanguler or lsowetrde eboh patbern may develop., This shows thab euoh
chalooodte has an inheribed dsometrie slrucbure which may have been
inherited from sncestral high-bemperature chalooodte or from some obher
lsometrle mineral that Lt wey have weplaced. Since thers is ne evidence
bo dndioabe, and much to oppose, that this chalooclie has been formed by
raplacement of another isomebrle mineral, the inference ls highly
probable that bhe lsomebris ebeh pattern ls inherlted from ancestral
isometris or high-temperature dhaleooite. In addiblon, sowme of this
mrﬁhezhamhia ohalooslte la lumeller, which la consldered by Hohneldepw
hohln © ppoof of an invession from the isometric to ovthorhomble system,
Gonsequently It ls consldered thad this orthorhonble shaleocite is aleo
hypogens snd was originally formed at temperaturss above 919 (O,

Bome of the chalooaite ylelds upon etohlng & rechbangular
(orthorhomble) etoh patbern, Also, some of the orthorhombice and
lgowetric varietles vield an lrregulasr eboh patbern resembling "erackled
porealain,” considered by Lindgren to indicabe ordiglnel colloddad
depositlonwws mode of formation considered probably for the Kennecott
shaloovoite,

: Govellite ,~=The govelllte ocours mussive or as specks dissemie
uatbod in chaloooite. Under the polardzing reflecbing microncope, bthe
massive varlety ls seen to be mede up of & felted ness of interlocking
covellite laths, met In a sparse mobrix of bLlulsh lsometric ohalopsite,
Sueh lsths for the post part are slonder and small with averege widbhe
of 0,02 mm, and have high lnterference ocolorss

The disseminabed govellite ranges frow sparse slender threads
dmbedded in orthorhombie chalaocite and visible only under high
magnificatlons, bto stoub brond laths and plates up Lo 0,35 mme in widih,
forming "diabasic” covellite. The plates are lrregular in shape and have
low interference colors, in contrast bo the high colors of bthe laths.
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Where the covellite laths are plentiful, the inolosing chalooelte da
isometric, obtherwise it is orthorhomble.

The "diabasic? covellite is the counterpart of thalt which
nes been found.®to be formed by ex=golublon from an esprlisr-forped solid
golution of covellite in chalooaite. Slnce this covelllte also ogours
in lsomebtric phalcocoibe, which in twm must conbain elght per cenb. op
more covelllte in soldd solution, it is inbterpreted as hypogene sovelllte that
has been formed above a temperature of 919 C. and bhas unmixed upon slow
eooling to form the covellite laths, The presence of this uomixed covellibe
s alwo a furhhﬁr Indicatlon of the hypogene origin of the Including chalooolite,

naqggta*wd&umrgite oncurs a8 bunches of pure mineral of hand
specimen sine or as small graing adnixed with the other minerals. Undey
the polarizing mloroscope the manslve vaprlety ls seen to be made up of
large gralns surrounded, for the most part, by mioute greaing of varled
optiloal erientation, resenbling arkese ln texture., The enargibe hog
alearly replaced limestone, numerous eubayed residusls of which are
inaluded in the enargite grains,

Iumonite,~~The pinkish varlety of enarglte, luzenlte, oceours in
small grains and veinlebs Inclosed in chaloosibe. The velnlets appear o
be later in age than the chalooelbe, albhough the possibllity ls recognized
that velnlebs of a wineral mey be left as residuals In o;alnmaitﬁ Phat has
replaced it,

Qgﬁgﬁtwmnmﬁmrniﬁa woours In minor amounts ops lsolated srean
incloged in chaleoclbe, Some of 14 incloses small areas of chalooolte,
Bart of the bornite, at least, le earlier than ohalooclbe that embays ibw
Some appesrs bo be contemporaneous with the chaloeocite,

Two kinds of bornite are present; one, the usual isobropla
variety, snd the other, an unusual anlsotropic varlety. DBoth exhilib
the same color, behave similarly to etoh reagents, snd resemble each olher
in all respects, save that the one ls lsotropio and the other anlsotroplo.

Obher Minerals,eeh fow small specks of pyrite and chaluoepyrite
and one graln @f‘galﬁn&, were observed., Thelr relationshlps to the obher -
ninerals could not be determined. No sllver minerals were observed, The
sllver content of the ore must, therefore, be present in solld sclubion
with the copper minerals.

OXIDATION AND ENRICHMENT.

There is no evidence of any supergent enrlehment of the ore,
Hypogene swlphides outorep en the surdace. Oxldation ls almest lacking;
only a thin veneer of copper varbonetes exists, Even stains of "limonite
are scares. The deposit 4s not favorably situsted for the preserval of
zones of oxldation or enrlehment, It lies near the hottom of 4 grest
valley theb has been widened and deepened by vigorous glacial erosion
The glacler itself has only recently receded from the wlte of the deposll,
and from the outorop one may mee the rebreating ice nsas less than four
miles upstrean, where 1t fills the upper part of the valley to & depth
of hundreds of feel, dny oxidized or enrlched sone Lhal may have existed
has been sroded awsy and the time that has elapsed slnce the exposurs of
the outorop to the alr has bean too short, and the olimate too cvol, fop
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new gones Lo have been formed.
SIMITARITY WITH KENNECOTT DEPOBITS.

The character of the ore, its mineraolgy, and ite Jocalizmation in
the lowermost beds of the Chitistone limestone are all similor to the
ore ocourrence ab Kennecobtb, As at Kennegobb, the ore ls quite uniguej
it oongiste chiefly of messive hypogene chalooaite and the shaloovite
Itself 1s unusual in that much of it Is searsely grenular end the highe
benmperature lsometric varlety ils present) exe~solubtion forms of covelllbe
in chaleoolte are presenty coppereirven sulphides are soarcey pyrite is
almost lacking; and quarts ds absent. At bobh places, meballlzation
sonslated of copper, sllver, and sulphur with minor smounts of apsenic,
8 little dren, and s nobeworbhy absense of alliea, _

The slwilaritiss of these two unlque deposite sre so sbriking
that the coneluslon ls inegoapable that they must have been formed at
the same tlme, Lrom the same source, and by simllar processes, and thuw
have a common ancestry, Sblll other offsprings of the sewe metallizetion
ooour as unlmportant deposits scabbered over this reglon. These deposits
indleate thalt this peeullar wetallisatlion was quite widespread,
remarkably uniform In compositlon, and almost entirely restricted Lo
the lower beds of the Uhitistone limestone,

QRIGIN OF DEPOBLT,

The (lacler Creek deposil is shown, by the presence of lsometrio
shaleoclbe, wmixed covelllte, enargile, and bornite,; to have been formed
from hypogene solublons ab o bempevabure above 91° 0, The mode of
emplacement wag ohlefly by replacement of the dolomible llwestons, and
gone of bhe oovellite mnd chaleoclte may have been deposited as gollodds.
The solutlions apparently were sufficlently atbenugbed to penetrate minube
GXGOKE . -

As Lo the source of the golubions and of the introdused mebala,
the deposit and Iis surroumndings offer ne sonclusive evidences It is
cusbomary, in keeping with the medern conceptlons of the origin of ore
deposite, bo assoclabte the solubtions and mebals genebloally wibh some
nearby intrusive or magmetlo reservoirs In the oanse of the (Haoler Creek
deposits there is no lumediately edjacent intruslve, The nearest one, a
Jight colored quartz~diorite porphyry, Ales about ten miles to bthe wesb,
It may be & possible source of bhe copper and the solublona. The gold
quartz deposits of the Nizioa distrled are believed to be genebloally
apnneated with 1, and the Kenneooth deposits wey posgibly be sonneated
with another part of the same intruslon. However, at Kenneaoblh, s lighte
aolored dike, an apophyse of this intrusive, ouls diagonally novess one of
the copper velns and 1s later than the ore, Uonsequenbly, 1f bhe Glacler
Oreek and Kennscobt deposits are of the sume bpe, 48 secms ressonable,
the Glacler Oreek ore must slse be sapller than the dikes that extend out
from the madn Intrusive mass. This faob, combined with the lack of lvon
and sllios in the deposit, and the distance of the deposit Lrom the inbrusive,
offers diffioulties in the accepbance of a geneblc conneotlion between the
ore and the guartz-diorite Intrusive,
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The only definite evidence, therefore, is that bhe solutlons
were hot and hypogene, that they were of uniform composibion over a wide
area, and that the deposition of the metals was oconfined largely to the
Lowermost beds of the Chitistone formation.
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