':“Wpéza DEPOSITS=AT'R¢%&*GRﬁ?‘“'*}= PQFE-C)ElﬁS C)ZL

For tue oast seven yeers Bear Creek inin& ”ompeny hes :

"™

»been engabedkin the exploration of an interaating cOpper aeposit at 5“ Eixt
ke

Rupy Creek in northwest Alaska. The deposit is.of interest by_virtue of .

1ts unusval geologlc character and the technloal problems posed *: -

the remote and arctic locatlon,

* Ruly Creek 1s 13 niles north of the village of Kobuk on
the Kobuk RiverL_Tge.River ilowe west and emptles into Kotzebue Sound,
north of the Seward Pehigéula. It ls roﬁghly lSOAmiles'eaet_of'fhe
town of Kotzebueg 150 eilee west of Bettlee; and 300 mlies northwest of
Yairbanks, Access 1s b& 2lr froa Beftles or Kotzebue ;-which ure on

-the ‘main airlines fiom Falrbanks, Heavy equipment and fuals are barged' ‘

21p the River from Kotzebue°

The copner deposite at Ruby Oreek were discovered in 1901
by zold seekers, After a brief flury of activity the vrospect lay
doramant until binehart 3Ber;, for 21l practical purouvses, redlscovered
1t in 1948, It slould forever be to Berg's credit that 1a the long -
years followiﬁg ht stuck with 1t and after mech.hard work stripped and’
exposed the best of the near surface mineralization. In 1956 Russ
:'Chadwick examined the prospedt for Bear Creek; we eptioned the prOperty

on the basis of Ohadwiqk’q recommendation aed in 1957 began drillipg.
v e

Because of the relative scarclty of outeérop in the area,
-~ ouxr knowledge of the deposit has been derived primerily from driilinD -
results. is 1t turned out, ~the best mineralization yet Xnown wa:r |

comple tgdy, piind, Moat of’ the holea were drilled BX wire-1line and core

recovery was exbellenti- especiallyleo‘in the mineralization. Deviation“
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of the holes was great enough to be a.problem; they were surveyed with
Sperry-Surr single-shot apparatus, Holes in the .valley gravel were -

drilisd and cased to bedrock with a churn drill.

.

Ruby Oresk 1s Iln & Paleozolc orthogeosynclinal terrane
just north of the Cretacsous Koyukuk Basin, The metamorphic grade of
the Paleozole sediments 1s variable but generally is low. Structure
ia not complex and tha grain of the country runs east-west. Baslc
84118 and dikes and a few granitic bodles are present. The nearest
known granitic intrusive 1ieg 25 miles northeast of the deposit, The
rocks fn the immediate viecinlty of Ruby Creek are low in the greensoh}st

faocies but feldspathlc gneilse is exposed in & canyon 7 mlles to the east,

The deposits at Ruby Oreek occur ln a reef complem
within carbonate roecks of upper Dévonian age = brésumably post Skajit
limestone. The oarbonates oonformably overlle a muscovite - chlorite =
quartz phyllite, Thls varies from an.arglllite to & schist aud
generally 1s carbdonaceous, The carbonates are overlajn, also
conformably, by an interbedded aequénoe of chloritic argillites and
metasbasalt., All of these are, to thé gsouth, unconformably overlain
by clggtinﬂﬂretaceous-aédiments of the Basin, Sil1l-like bodies of
serégﬁzggltq are commor at and near the unconformity. The Paleozole,
and to a legser extent, the Crestaceous rocks form a large east-west’
doubly plunging anticlinal fold. This structure is somewhat modified
by raulﬁzng but is more so by oross folding. The deposit is on the

north flank of the main fold about 3 miles from the trace of the

axial plane, ™ -~
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TheTe are at least 2500 feet of Desvonlan carbondtes at
Rudy Creek. A great varlgty of lithologie types, inecluding argillaceous

sedlments, are present, The assemblage constltutes a typlecal raultiple

patch-reef complex (1f there 1s such a thing).

The reefs are both biohermal and blostromal and may pass

from one type to tre other. Most contain a large proportion of fragmented

-

L 4
reef materlal and trey are often dordered by extensiva aprons of

debris, Algal material and corals are the chief reef bulldérs. The

fauna is very similar to that of the Devonian reefs ol Alberta,

All of the reef material, 1mcluding the surrounding
debrls, is now dolomite. The welght of evldence is overwhelmingly in
favor of a penecontemporaneous origin, The precence of dolomite .

] i

reef detritus in calcareous near-reef' sediments sugzests that .. ¢ |

dolomitization must have been ¥ery early,

In'and near the reefs, fagles changes ars frequent and
oftagaggifé“ébrupta Theée lateral varlations along with vertical
repetitions,: varlations in thickness, and the effects of dlagenesis
and mineralization have made correlation a formldable task., largely
thr ugh the ef orte of Riz Bigelow we are now able to find our wvay
around im this mess,

Most of the carbonates

“are fine-grained, particularly

the dolomites. Dellcite organie structures have been preserved - even
. .7 in mineralization, Most of the original sedimentary features are still '

- recognizable to the practiced eye, Carbonate veinlets of many ages are

abundamt, Veins in limestone are nearly always oalcite and velns in
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dolomite generzlly coﬂéist of dolomite, We attribute llttle
slgnificance to these‘- even trough they usually contain sulfides
when in mineralized rock, It appears that little material has been
added but sulfides, though the devoslt does represent a msjor

concentration of sulfur, iron, and copper,

But for one major fault just Anslde the ulnerciliseu area,
the structural setting is relatively simple. Dips vary frow 20 to 45
degraes to the north but anomzlous attitudes are olten observed 1ln the
vicinity of steep facles boundarles. These are attributed to inltial
dips and to the results of penecontemporaneous deformation such as

differential compaction and slb.mping° The reef conplex In 1ltself makes

an antiform, No doudbt the area was structurally active in Devonign time

and possdbly the locatlion of the reef complex was structurally controlled,

Al

In thelr gross geometry the Ruby Creek deposlts are
stratiform; the greatest dimensions are in the plane of the bedding.
They‘gzgfﬁit a sometimes remarkable conformity to original
sedimentary features. A close relation exists between both thre

cnaracter and degree of mineralization and the 1lith:logye

Within the more extensive low-grade minerclization are
higher-grade TOns«.- which constitute our orcbodies, These are
recognizable as geolQpic entitles and the distribution of copover

values within them mpet the statistlcal tests for randommess,
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The mineralogy has been the subject of a doctorial thesia
at Harv%EQJEZ‘DOnald Runneils. I cite his work as authority for
some of what follows, The chief primary sulfides are: pyrite,
chalcopyrite, bprnlte, chalcocite, sphalerite, tennantite, and p
pyrrhotite, Present in minor amounts are zalena, germanlte, carrolllte,
and marcasite, There are no credits other than copper in the ore.

Occgsionel specimens of the better-grade ore exhibit radloactivity of

—

up to 6X buckground;‘ﬁhe mineral responsible has not yet been

jdentified,

The effects of supergene alteration are not quantitatively .
1m§ortanto Runnells finds the principal supergene sulfldes to bhe
djurlelte, covellite, digenite, and sooty chalcoclite, Djurleite
gﬁproximates cha2cocite in couposition and can be distingulshed from
1t only by powder X-ray methods, The digenite is formed early in the
alteration of bornite. Limonite is abundant and lesser amounts of the
basie copper carhonates anqLuprite, native co>-er, and an ersenate

are present,

In places, primary sulfides completely replace the hLost
rock, ifore comnonly they ogcupy - with gome replacement - discontinultles
in the host, In the carbonates they appear as an interstitlal f1lliug
between carvonate gralns, they rim sedimentary clasts, line stylolitic
surfaces, and f1ll minute fractureSG‘Organic structures are oftem
partially-replaced; In th:- .argillaceous sediments, sulfides appear us

(S

conformﬁﬁfé—segms and as disseminations along the bediing,

Py}lte is by far the most abundant sulfide, usually

comprlsing not less than 10 or 20 volume percent of the sulfides in any
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given speclmen, Iéa distribution bears no relation to ovre., Often the
pyrite exhiblts the concentric bdanded textures suggestive of
deposition from the colloldal state., FPramboidal pyrite 1s common in
tﬁe argillaceous sediments and not uncopmon in the carbonates. ‘

Chalcopyrite is the most abundant coppef sulfide but,_p{’
,"ilﬂff~mﬁch of the ore contains a high proportion of bornite and
atealy chalcocite.

G0 T -

Thé texturl relations of the sulfides shed 1little light
on the sequencé of mineralization; but olearly, most of the pyrite is
early. Chalcooité appears to be later than bornite but the textures

may also be Interpreted as being a result of exsolution,

——
-

*  Runnells rgg§gnizes a vertical zonal pattern which we &o
not. But there is a suggestion of zoning in plan, Ideally, the
sequence proceedling outward 1s 1) bornite & chalcocite? 2) bornite &
chalcopyrite, a2nd 3) chalcopyrite & tennantlte, Several centers are
involved and the actual situation 1s somewhat confused, Sphzlerite 1s
ubiduitous but tends to oacur in greatest concentzations ln arezs
ﬁ%rlpheral to the stronzest copper umineralization. Pyrrhottte is rare

in the ore and 1s abundant only where the host rock 1ls sideritic,

Barite and fluorite occur with calclte in post-conner
veins, Granules and granular aggregates of anthraxocllte are fuirly

comuon within the carbonate host rocks, But sahow no apparent relation

to thesulfide minsralization,
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Wellrock alteration 1s not much in evlidence. There has

been no silication - except, perhaps, to form bymrite{ a barium-

-

. aluminum-glllcate. Siderite is abundeant in seversl dlstinct st

stratigraphic positions, The fleld evidence suggests 1t to be an
original sedimentary unit (a facies); whlle the laboratory evidence

suggests 1t to be a product of solution alteration,

It 1s premature to comment on the commercial possibilities

of the deposit., But a typleal operatlion for an enterprise of thils type

would assume room and pillar open stoping from inclined haul roads
copulteld A2 .

using trackless dlesel equipment, The milling 4 straightforward and

Wabd=e done near the shaft collar., Concentrates would have to be

trucked 15.miies to the Kobuk and stored for shipment during the

annual shipping secson, Because of 1ce, thls season 1s limited to

3% wmonths in the sumﬂbyénd, needless to say, transportation would

loom Yarpge in tre cost Schedules,
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