
The c o p ? e r  depos i t s  a t  Ruby Creek were discovered i n  1901 
R 
by p l d  seekers.  After z br ie f  f l u r y  of a c t i v i t y  the prospect  l a y  

d o r m a n t  u n t i l  Bhinebart Serv, E J ~  all p r a c t i c a l  purposes ,  rediscovered 

it  i n  1948. It  sliould forever  be t o  !3ergts c r e d i t  t h a t  i n  the long 

years  following hB s tuck  with it and after much hard work s t r i p p e d  and 

exposed the  best of the  near  sur face  mineral lzat~on. .  In 1956 Russ 

Chadwick examined the  prospedt f o r  Sear Creek; we optioned t h e  property 

on the  bas i s  o f  Ohadwick's t recommendation I and i n  1957 began drillipg. 
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- - - - , For  the p a s t  seven years Bear Creek ::inin% Zomp~ny has 

been engaged.,in the e x p l o ~ a t i o n  o f  an i n t e r e s t i n g  copper depos i t  a t  , 

. t 
Ruby Creek I n  northwest Alaska. The d e p o s i t  i s  of I n t e r e s t  by v i r t u e  of 

I ts unusu.al geologic charac ter  and t h e  technioa l  problezns posed  %p 

the renote  and ~ r c t i c  loca t ion .  

Ruby Creek i s  33 ml le s  nor th  of the  v i l l a g e  o f  Kobujr on 

the Kobul. Xiver,The rL iiiver flows west and empties i n t o  itotzebue Sound, 

nor th  o f  t h e  Seward Peninsula. I t  i s  roughly 150 miles east o f  the - 
t o w n  of Kotzebueg 150 miles west of s e t t l e s ;  and 300 milas northwest of 

h i r b a n k s .  A c c e s s  i s  by a i r  f rod  Be t t l e s  o r  Kotzebuh - wi,ich a r e  on 

the main a i r l l n e s  f r o m  Bairbarks, Heavy equipment and fuels are  barged 

- 
Because of the  r e l a t i v e  s c a r c i t y  of outcrop i n  the a rea ,  

j 

our knowledge o f  t he  depos i t  has been derlved pr imar i ly  from d r i i l i n g  - 
I 

' I 

r e s u l t s .  bs i t  turned out,  the best minera l i za t ion  y e t  ;cno~m wa. 
-.,-a .I ' 

c o m p l e t & & k & i n d .  Most o f  the  holes were d r i l l e d  BX wire- l ine and core 

recovery was exhe l l en t  - esgeclally s o  i n  the  lninersl izat ion.  Deviation 
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~ l p  t h e  River f r o m  Kotzebue, 



of the holes  was great enough t o  be a problem; they were surveyed wlth 

Sperry-Sun'aingle-shot apgaratus. Hole8 i n  the valley gravel were 

d r i l l e d  and cased t o  bedrock wlth a churn d r i l l .  - - 
Rub$ ~ r e i k ' l e  i n  a Paleozoic o r t h o g e o s ~ c l i T l a 1  terrane 

J u s t  north of  the cretaceous Koyukulc Basin, The metamorphic grade of 

the paleozolc  sediments I s  variable but genera l ly  i s  l o r .  S t ruc tu re  

i s  not  coaplex and the  g ra in  of the country runs east-uest .  Basic 

si.118 and dikes and a few g r a n i t i c  bodies are gresent. The n e a r e s t  

8 &om g r a n i t i c  i n t r u s i v e  i s  25 miles northeast of  the deposi t .  The 

rocks in t h e  immediate v i c i n i t y  of Ruby Creek are low In the  greenaohist  

faoies but f e ldspa th ic  gneiss i s  exposed i n  a canyon 7 milea t o  the eas t .  
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The depos i t s  at Ruby Oreek occur in a reef complex 

within carbonate rooks o f  upper Devsnian age - presumably post Skajlt 
limestone. The oarbonates conformably o v e r l i e  a muscovite - chlorite - 
quar tz  p h y l l i t e o  This h r i e s  from a n l a r g i l _ ? i t e  t o  a schis t  ~ l l d  , 

g e n e r a l w  i s  carbonaceous, The carbonates a re  over la in ,  a l s o  

conformably, by an Interbedded sequence o f  c h l o r i t i c  a r g f l l i t e s  and 

m e t a ~ ~ s a l t ,  811 of these are, t o  the south, unconformably overlain 

by c l a s ~ . ~ r e t a c e o u s  skdfments of  the Basin. Sill-like bodies  of  

serpentinlte are common a t  and near  the  unconformity. The Paleozoic,  
L 

I 
and t o  a lesser ex ten t ,  the Cretaceous rocks form a la rge  east-west I 

i 

doubly plungtng ant ic l ina l  fold. This s t r u c t u r e  i s  somewhat modified I 
1 

by f a u l t i n g  bu t  is more 80 by cross folding. The deposit i s  on t he  
w 

north f l a k  of  the  main f o l d  about 3 miles from t h e  t r a c e  3f the 



T h e r e m e  at l e a s t  2500 feet o f  Devonian carbonsites a t  

Ruby creek. A g r e a t  vaqigty o f  l i t h o l o g i c  types,  inc luding  a r g i l l a c e o u s  

sediments, are present,  The assemblage c o n s t i t u t e s  a t y p i c a l  rault iple 

patch-reef complex ( i f  the re  i s  auch a thing).  

The r e e f s  a r e  b o t h  blohermal and biostromal and may p a s s  

from one type t o  tk-e other.  M o s t  contain a l a r g e  proport ion o f  fragmented 
Z 

r ee f  ma te r i a l  and they are  of ten  bordered by extensive aprons o f  

debr is .  Algal  ma te r i a l  a n d  c o r a l s  a r e  the chief r e e f  builders. The 

fauna I s  very s i m i l a r  t o  t h a t  o f  the Devonian r e e f s  6: Alberta. 

1 

All of the reef mate r i a l ,  including the  surrounding 

debr ie ,  i s  now dolomite, The weight of evidence is  overwhelmingly i n  

1 favor  of a penecontemporaneous o r ig in ,  The presence of dolomite 
I 

t 
r e e f  d e t r i t u s  i n  calcareoas near-reef '  sediments sug,=ests t h a t  ' L - ,  

-5 

dolomit iza t ion  must have been +cry e a r l y o  

, . 
In'and near the reefs, f a a i e s  changes a r e  frequent  and 

o f t e ~ f b ' " h b r u p t ,  These l a t e r a l  v a r i a t i o n s  along with v e r t l c a l  
I 

r e p a t i t i o n ~ , ~ v a r i a t i o n s  i n  thickness ,  and the  e f f e c t 0  of d iagenes is  

and minera l iea t ion  have made c o r r e l a t i o n  a formidable task.  Largely 

t h r  :ugh the ef  _ o s t s  of Riz Bigelow we a r e  now a b l e  t o  find our m y  

around i n  t h i s  mess. 

- 'l 
k. 

~ o s T o f  t h e  carbonat&-- are f ine-grained,  p a r t i c u l a r l y  - - - 
the  dolomiteso Del ica te  organic s t r u c t u r e s  have been preserved - even 

/ :: 1 in mineralization. front of the  o r l g l n a l  sedimentary features are s t i l l  * 
a 

* recognizable  t o  the practiced eye. Carbonate veinlets of many ages a re  I 
r' I 

I abund-.. Veins in  l imestone are nearly always calc i te  and veins in 
I 



-% 

dolomi te  genere l ly  c o n s i e t  of  dolomite. We attribute l i t t l e  

s ign i f i cance  tl; these - even tkough they usual. ly contain s u l f i d e s  

when i n  n ine ra l i zed  rock, I t  appears t h a t  l i t t l e  m a t e r i a l  has been 

added bu t  s u l f i d e s ,  though the depos i t  does r e p r e s e n t  a major 

concentration o f  s u l f u r ,  i r o n ,  and copper. 

u* 

J u t  f o r  one m a j o r  f a u l t  j u s t  i n s i d e  the u i n e r ~ , ; i ~ e u  area, 

the e t r u c t u r a l  s e t t i n g  i s  r e l a t i v e l y  sim?leo 312s vary f r o a  20 t o  45 
I 
I 

degrees t o  the nor th  but anowlous  a t t i t u d e s  a r e  o f t en  observed i n  t h e  

v i c i n i t y  of s t e e p  f a c i c s  boundar ies .  Thene a r e  a t t r j -bu ted  t o  I n i t i a l  

d ips  and t o  tile r e s u l t s  of penecontemporaneous deformation suck as 

d i f f e r e n t i a l  csapact ion and siumping, The r e e f  conpler i n  i t s e l f  makes 

an  antiform. KO doubt the a r e a  was s t , ruc tu ra l ly  a c t i v e  i n  D e v ~ n i ~ n  time 

and posAbly  the l o c a t i o n  of the ree f  complex was s t r u c t u r a l l y  cont ro l led ,  

,. In t h e i r  gross  geometry the  Ruby Creek depos i t s  a r e  

s t r a t i f o r m i  -, . the  g r e s t e s t  dimensions are i n  the  plane o f  the bedding. 
+ >  ' 

~ h e i a i t  a some times remarkable conformity t o  original 

sedimentary features. A close  r e l a t i o n  e x i s t s  between both the  

cha rac te r  and degree o f  mineralization and the  11th ] log 
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B i t h i n  the i o r e  extensive low-grade miner; l l z a t i o n  a r e  

higher-grade lank- vhich c o n s t i t u t e  our  orcbodieso These a r e  

recogni5able as g e o l ~ ~ i c  e n t i t i e s  and the  d i s t r i b u t i o n  of cop2er 

values within them w e t  the  statistical t e s t s  f o r  randomness, 



- 

LJ , 

" The mineralogy has been the  subject of a d o c t o r i a l  thesis 

a t  Har~%yd,~By'Dbnald Runnells. I c i t e  his work as a u t h o r i t y  f o r  I 
soma of what follows, The chief primary s u l f i d e s  are: p y r i t e ,  

cha lcopyr i te ,  borni te ,  cha lcoci te ,  s p h a l e r i t e ,  t ennan t i t e ,  and p 

pyr rho t i t e .  Present  i n  u inor  anounts are salena, germanite, c a r r o l l i t e ,  

and marcasi~.! There a r e  no c r e d i t s  o ther  than copper  i n  the ore,  

O c c a s i o n ~ l  specimens o f  the  bet ter-grade ore  e x h i b i t  r a d i o a c t i v i t y  o f  
-.L 

up t o  6X bakground,  The mineral  responsible has not  y e t  been 

i d e n t i f i e d ,  

The e f f e c t s  of  supergene a l t e r a t i o n  a r e  n o t  q u a n t i t a t i v e l y  * 

Importznt, R u m e l l s  f i n d s  the p r i n c i p a l  supergene s u l f i d e s  t o  be: 

d j u r l e i t e ,  c o v e l l i t e ,  d igen i t e ,  and sooty chalcoci te ,  D ju r l e i t e  

approximates cha lcoc i t e  i n  c o ~ p o s l t l o n  and can be t l is t ingulshed from 

it only by powder X-ray zetbods. The d i g e n i t e  i s  formed e a r l y  i n  the , 

a l t e r a t i o n  o f  borni tc .  Limonite i s  abundant and l e s s e r  a a o u ~ t s  of the 

bas i s  copper czrljoliates n a t i v e  coJ;Jer, and an a r sena te  

a r e  present.  

I n  places ,  primary s u l f i d e s  comgletely replace the hos t  

rock. ldore cowillilonly they occupy - with gome replacement - discont in ,u i t ies  

i n  the  host_, In the cczbonates they apgear as an i n t e r s t i t i a l  filliils 

between carbonate g ra ins ,  they r i m  sedimentary c l a s t s ,  l i n e  s t y l o l i t i c  

surfaces,  and f i l l  minute f r a c t u r e s , , O r ~ a n i c  s t m c t u r e s  a r e  of te l r  
1. 

p a r t i a l l y  replaced. In  t h - . a r g i l l a c e o u s  sediments, s u l f i d e s  appe:<r a s  - .,.a .,, . 
conf ordb%!hearns and as  d isseminat i  vns along the  bed 7 ingo 

py>i te  i s  by f a r  t h e  most abundant s u l f i d e ,  u s ~ u l l y  

compr i s ing  not l e s s  than 10 o r  20 volume percent  o f  t h e  s u l f i d e s  i n  any 



given specimeno Its d i s t r i b u t i o n  bears no relation to ore, Often the 

I p y r i t e  e x h i b i t s  the  concent r ic  banded textures suggest ive of 

I depos i t ion  f r o u  the c o l l o i d a l  s t a t e ,  Framboidal p y r i t e  is  cornion i n  

the a r g i l l a c e o u s  sediments  rnd n o t  uncorpmon i n  the carbonates. I 

*. 
Chalcopyrite i s  the  most abundant copper s u l f i d e  but, 9( 

,much of the ore conta ins  a high proport ion of born l t e  and 
1. . 

ateely  chalcoci te .  - .,.. .. . 

The textural .  r e l a t i o n e  of the  s u l f i d e s  shed l i t t l e  l i g h t  

on the sequence of minera l iza t ion;  but o l e a r l y ,  most of the pyrlte is 

ea r ly ,  Chalcoclte appears t o  be l a t e r  than borni te  but the t e x t u r e s  
7 

may a l s o  be i n t e r p r e t e d  a s  being a r e s u l t  o f  exsolut ion,  

. , - R u m e l l s  recqgnizes - a v e r t i c a l  zonal p a t t e r n  which w e  do 

no to  But t he re  I s  a suggest ion o f  zoning I n  plan,  Idea l ly ,  the 

sequence proceeding outward Is I )  borni te  & cha lcoc i t e ,  2 )  borni te  & 

chalcopyr i te ,  2nd 3 )  chalcopyr i te  ti t e n n a n t i t e o  Severa l  cen te r s  a r e  

involved and the  a c t u a l  s i t u a t i a n  i s  somewhat confused, Spha le r i t e  I s  

ubiqui tous but tends t o  occur In g r e a t e s t  cmcen tza t ions  i n  a r e a  

t o  the  stro1:~est co:?er m i n e r a l i z a t ~  on. 

i n  the ore and I s  abundmt  only where the hos t  rock i s  s i d e r i t i c .  

Bar i t e  and f l u o r i t e  occur with c a l c i t e  i n  post-co:?;jer 

veins, Granules and granular  aggregates  of a n t h r z x o l i t e  a r e  f.>.!.rly 

I oomaon wi th in  the carbonate hos t  rocks, BhrD ahow no apparent r e l a t i o n  

I t o  thesulfide minera l iza t iono 



W a l l r o c k  a l t e r a t i o n  is  not mch in evidence. There has 
* 1 

i 

been no s i l i c a t i o n  - except,  perhaps, t o  form cymrlte: a barium- , - -- 

aluminum-silicate, S i d e r i t e  Is abundant i n  s e v e r a l  d i s t i n c t  s t  i 
i 
1 

s t r a t i g r a p h i c  positions. The f i e l d  evidenoe sug~ests it  t o  be an I 

1 I 

, o r i g i n a l  sedimentary unit (a f a c i e s )  ; while the l abora to ry  evidence I 
! 
I 

suggests  i t  t o  be a p roduc t  o f  s o l u t i o n  a l t e r a t i o n ,  

It is premature t o  comment on the commercial ~ ~ o s s i b i l l t i e a  

of the  deposi t .  But a t y p i c a l  operat ion f o r  an e n t e r p r i s e  o f  t h i s  type 

would assume room and pillar open s toping  from inc l ined  haul roads 
r%-dkQ& 

using t r a c k l e s s  d i e s e l  equipment, The m i l l i n g  L. s t ra ight forward  and 

ddoe near the s h a f t  c o l l a r .  Ooncentrates would have t o  be 

trucked 15 a i l e s  to the  Kobuk and s to red  f o r  shipment during the  

annual shipping ser.son, Because of i c e ,  t h i s  season i s  l imi ted  t o  

3) months i n  the  s u d # n d ,  needlems t o  say, t r a n s p o r t a t i o n  would 

loom karge i n  ti-e c o s t  scheduleso 


