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The Kemuk Mountain i r on  ore anomaly was discovered i n  1957 by a e r i a l  
magnetometer surveys conducted over the Nushag& Basin i n  southwestern 
Alaska. The r e l a t e d  magnetic anomaly, with a maximum of 35,000 gabmaas 
r e l i e f ,  i s  caused by an u l t r abas i c  igneous complex, not  unlike s eve ra l  
in t rus ive  bodies discovered along the  southeastern coast  of Alaska, 
some of which are being developed. 

I n  L95a, 815 j o i n t  lode and p lacer  claims were staked over the anomaly 
by Humble and ground magnetometer surveys were completed. During the  
summer months o f  1958 and 1959 fourteen of a t o t a l  of s ix t een  core 
t e s t s  t ha t  were d r i l l e d  encountered the in t rus ive .  The in t rus ive  i s  
overlain by g l a c i a l  f i l l  ma t e r i a l  t o  depths varying from 9 f e e t  t o  
4.60 f ee t .  Magnetite was discovered i n  percentages of two t o  35 percent  
with the g r e a t c s t  concentrat ion i n  a phase of the i n t ru s ive  which i s  
c l a s s i f i e d  as magnetite pyroxenite . The magnetite content averages 
14.5 t o  16.5 percent  i n  the  western p a r t  of  the magnetite pyroxenite 
niass, and 10.5 to 12 percent i n  the  eas te rn  pa r t .  Traces of native 
copper, chalcopyrite,  and spha l e r i t e  were noted; however, extensive 
electromagnetic surveys completed i n  1959 f a i l e d  t o  d e t e c t  anomalies 
which might suggest s ign i f i c an t  deposits  of copper or o the r  base 
su l f ides .  



INTRODUCTION 

The Humble claims a r e  located about 55 a i r l i n e  miles nor theast  of 

Dillingham, Alaska, a t  approximately 59' 45 north l a t i t u d e  and 153' 15 west 

longitude ( p l a t e  I ) .  The area i s  p a r t  of a lowland p l a i n  of unconsolib,ted 

f luv ia l -g lac ia l  sediments deposited a s  outwash from the  Quaternary g lac i a t i on  

of the Tikchik and Wood River Mountains t o  the west. The u l t rabas ic  i n t r u -  

s ive  which i s  the  prime concern of t h i s  regor t  i s  buried beneath 90 t o  460 

f e e t  of these s ed imn t s .  The neares t  outcrops t o  the claim area  a r e  t he  

g r an i t i c  prominence which f o m s  Kemuk Mountain and sca t -k red  patches of 

Permian ( 7 )  greenstone along the  west bank of the Nusha,gak River about 12  miles 

e a s t  of the  claim area. The inves t iga ted  in t rus ive  i s  a complex of the  follow- 

ing  gene t ica l ly  r e l a t ed  rock types : pyroxenik  , magnetite pyroxenite , gabbro, 

and andesitx.  Economic i n t e r e s t  centers  on the magnetite pyroxenite. 

The presence of a w e t i t e  depos i t  was suggested by an airborne 

magnetometer survey conducted f o r  Humble by the Aero Service Corporation of 

Philadelphia,  Pennsylvania, i n  1957. A camp site was maintained. i n  the  a rea  

during the summers of 1958 and 1959, and an emlo ra t i on  program was conducted 

t o  evaluate t he  prospect. Equipment and supplies were brought i n t o  t he  a rea ,  

both t o  Dillingham and Naknek ( ~ i n g  salmon), by ships and by a i rp lanes .  Trans- 

por ta t ion  i n t o  the  claim area f o r  personnel and smaller equipment and s q p l i e s  

was provided by f l o a t  plane and he l icop te r .  The Nushagak River, which i s  

navigable f o r  r i v e r  barges t o  Koliganek, an Indian Village t en  miles from 

the  claim area ,  was used f o r  heavy equipment and bulky suppl ies  such a s  

gasoline. Since no roads e x i s t ,  t ranspor ta t ion from the  r i v e r  t o  the  claim 

area  was by he l icop te r .  The numerous l akes  i n  the a r ea  provide landing f o r  

f l o a t  planes . 





The surface of t he  prospect a r ea  i s  t yp i ca l  tundra,  underlain by 

gravels,  and su i t ab le  roads could be r ead i l y  constructed. Good m i l l  s i t e s  

are avai lable  adjacent  t o  abundant water supplies.  

CLAIM GROUP 

I n  November 1958, the area  was covered by 815 j o in t  lode and 

placer  claims. A 1 1  of the lode and placer  claims a re  18.18 acres  each i n  

area;  each type of claim p reemp t s  a t o t a l  of 14,816.7 acres .  The claim block 

i s  shown on P l a t e  V I  i n  the  pocket. 

EXPLORATION PROGRAM 

History and Methods 

'fie area  covered by the airborne magnetic anomaly was de t a i l ed  with 

the ground magnetometer by Humble i n  1958. During A%ust and September of 

1948, under supervision of the  Longyear Company, Minneapolis, Minnesota, the 

anomaly was prospected by core d r i l l i n g  a t o t a l  of 2,931 f e e t  i n  four  holes.  

The d r i l l i n g  encountered magnetite pyroxenite, associa ted i n  places with 

t r a ce s  of nat ive  copper, chalcopyri te,  spha le r i t e  , and py r i t e  . 
Following t h i s  work, r e s u l t s  were reviewed with the a i d  of Longyear 

and Hunting Technical and ~ x p l o r a t i o n  Servicea,  Ltd., of Toronto, Canada. It 

was concluded t h a t  add i t i ona l  geophysics and core t e s t i n g  were j u s t i f i e d  i n  

order t o  deterniine the s ize  and grade of the megnetite deposi t ,  and the 

p o s s i b i l i t i e s  f o r  t h e  occurrence of commercial copper, e t c .  

I n  1959, accordingly, eleven addi t ional  tests were cored under 

Longyear supervision and a detailed electromagnetic survey was conducted by 

Hunting. The core t e s t s  include& two t o  depths of 2,000 f e e t  and accounted 
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f o r  a . to ta l  of 9,145 f e e t .  The Longyear Company used one core d r i l l  r i g  i n  

the  1958 p r o ~ a m ,  a Longyear Junior S t r a i t l i n e  model, and sdded a second r i g  

i n  the 1959 program, a Longyear Model 44 uni t .  

Cores were assayed and subjected t o  t e6 t s  f o r  magnetite concentra- 

t i o n  by H. T. Caddy Laboratories, Virginia,  Minnesota. The cores were s p l i t ;  

one half  was used by Caddy and the other  ha l f  i s  s tored a t  Humble's Friends- 

wood Sample Warehouse i n  the  Houston area. Results of the  d r i l l i n g  and 

t e s t i ng  a re  b r i e f l y  summarized i n  Table 1: and are discussed under Geology. 

Detailed descr ipt ions  of the cores, accompanied by ana ly t i c a l  data are  i n  

Humble's f i l e s .  

The Hunting geophysical surveys included both the  Af'mag and Turm 

electromagnetic types.  m g ,  which measures the influence of the atmospheric 

magnetic f i e l d  on na tura l  conductors, f a i l e d  t;o give r e s u l t s  because of the  

weak magnetic f i e l d s  of northern l a t i t u d e s  and was discontinued a f t e r  a shor t  

t r i . a l .  Fai lure  of t h i s  method severely l imi ted the thoroughness of the  geo- 

physical  survey since AA'mag i s  pa r t i cu l a r l y  useful  f o r  reconnaissance and 

f o r  depth penetra t ion,  whereas Turam i s  of a de ta i l ed  nature and in-rcepts 

only r e l a t i v e l y  shallow conductors. The stronger p a r t s  of the magnetic 

anomaly were covered by Turam surveys, u t i l i z i n g  charged loops and grounded 

cables t o  induce magnetic f i e l d s .  The significance of the electromagnetic 

surveys i s  discussed i n  the  following sect ion on the r e s u l t s  of the  exp ls ra -  

t i o n  progrm.  

Results 

Ma#neti.c Survey 

The magnetic anomaly over the  invest igated in t rus ive  i s  one of the 

world's moot in tense .  A s  measured by '00th a e r i a l  and ground surveys it ranges 

over 35,000 gammas above regional  values. Laboratory t e s t s  indicate  t h a t  a 
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major por t ion sf the t o t a l  magnetism i s  remanent magnetism r a the r  than 

induced. The strong remanent contribution may help explain the high i n t e n s i t y  

of the magnetic anomaly, bu t  the p o s s i b i l i t y  of r i che r  ore a t  depth o r  later- 

al:Ly cannot be ruled out  (see P l a t e  11). 

Eighteen conduction anomalies were detected by Turam on the claim 

block. None of these were c lassed higher than "weak" o r  "doubtful",  and 

none were i n b r p r e t e d  a s  being caused by base sulfides (see P l a t e  111). 

Hunting a t t r i b u t e d  the anomalies to: bodies of magne t ik ,  fault zones, 

deposi ts  of magnetiferous sands beneath the overburbn,  and the e f f e c t s  

of  increase i n  thickness of the overburden. 

Assay Results  - 
I n  Table I the i r o n  assays from both the 1958 and 1959 d r i l l i n g  

are grouped and averaged f o r  s i gn i f i c an t  d r i l l  hole in te rcep t s .  Percentages 

i n  parentheses a r e  not a c t u a l  assays bu t  are c a l c d a t e d  from the assayed 

average t o t a l  i r on  content of  the  i n t e r cep t .  The t ab l e  shows the e a r l y  

py~oxen i t e  phase of the i n t ru s ive  (see P l a t e  VI)  t o  average only f i v e  t o  

s i x  percent  t o t a l  i ron  with l to 1.5 percent  magnetic i r on  or 2 t o  2.5 

percent  magnetite. The most aagnetiferous phase of the igneous complex i s  

a l a t e r ,  sheet - l ike  mass of magnetite pyroxenite, which i s  r i che r  i n  magne- 

t i t e  i n  the western p a r t  than i n  the ea s t e rn  pa r t .  Short  i n t e r cep t s  of 

r e l a t i v e l y  pure magnetite pyroxenite i n  the  western por t ion of the  sheet  

average 18 t o  20 percent t o t a l  i ron  with 13.5 t o  15 percent  magnetic 

i r on  o r  19 t o  21 percent magnetite. I n  mineable thicknesses of 

50 f e e t  o r  more, the d i l u t i o n  from l a t e r  gabbro and andesi te  d ikes  i n  places 



lowers the  averages t o  15 t o  17 percent t o t a l  i ron with 10.5 t o  12 percent 

magnetic iron,  o r  14.5 t o  16.5 percent magnetite. I n  contrast ,  the eastern 

portion of the sheet averages 10.5 t o  12 percent magnetite. The r i ches t  dri l l  

hole intercept ,  at  1373 t o  1380 f e e t  i n  R-9, averages 35.4 percent magnetite. 

Assays f o r  copper a re  a l l  l e s s  than 0.2 percent. Test concentrates 

with at, Least 65 percent i ron  average 2 t o  3 percent s i l i c a ,  0.005 t o  0.016 

percent phosphorus oxide, and 2 t o  3 percent t i t a n i a .  

Geology and Pe trogenesis 

The investigated intrusive i s  a composi-&? of l i tho logic  un i t s  which 

have apparently been derived from a single ul t rabasic  magma source. Pyroxe- 

n i t e  i s  the first intrusive phase and forms the bulk of the igneous complex. 

It i s  succeeded by magnetite pyroxenite, gabbro, and andesite. The magnetite 

pyroxenite, which may r e f l e c t  the  habi t  of int rusion of the whole igneous 

complex, was probably in jec ted  in to  the e a r l i e r  pyroxenite as a nearly hori  - 
zontal, sheet-l ike mass. P o s t - i ~ t r u s i o n  regional. tectonism has up l i f ted  and 

t i l t e d  the mass. It now dips steeply t o  the ea s t  o r  southeast, and what had 

been i t s  bottom i s  now i t s  western margin. Across the main magnetic high, 

the sheet i s  at l e a s t  4,000 f e e t  thick and extends t o  undetermined depths. 

It  underlies an area of a t  l e a s t  four square miles. Gabbro intrudes both 

the pyroxenite and the magnetite pyroxenite as steeply dipping dikes which 

a re  a s  thick as 500 f e e t .  Dikes of andesite are of random a t t i t ude  and are 

only a few f e e t  t o  a few inches i n  thickness. 

The magnetite pyroxenite i s  an iron-rich d i f fe ren t ia te  of the  

or ig ina l  pyroxenite maw. Its total. i ron  content i s  three t o  four times 

that of the pyroxenite. A sequence of rock types t r ans i t i ona l  from magnetite 



pyroxenite t o  gabbro r e f l e c t  a change i n  the d i f fe ren t ia t ion  trend of the 

magma f'rom iron-enrichment t o  s i l i c a - e n r i c h n t .  The magnetite pyroxenite 

i s  the only rock type meriting consideration a s  an i ron  ore .  

As pmvioualy noted, the western or lower portion of the sheet  of 

magnetite pyroxeni-k is  more magnetiferous than the eastern portion.  The 

magnetite i s  primarily la-t;e-magmatic a s  it occurs i n  the i n t e r s t i c e s  between 

the pyroxene c rys ta l s .  Magnetite-rich zones such a s  a t  1,375 f e e t  i n  drill 

hole H-9 are probably Sens-like and represent in jec t ions  of the l a t e ,  i ron-  

r i c h  residue of' the magma along shears i n  the  semi-rigid c rys t a l  network. 

Gravity s e t t l i n g  of t h i s  residue through the  c rys t a l  mesh may p a r t l y  explain 

the concentration of magneti-te toward the base of the int rusive sheet .  

Both the  magnetic and the electromagnetic da ta  depict  a s e t  of 

northwest trending p a r a l l e l  f a u l t s .  Where intersected by d r i l l  holes, the 

faults are steeply dipping (70' t o  7 5 O )  with e s sen t i a l l y  horizontal ,  r i g h t -  

l a t e r a l  displacement . There i s  no appreciable concentration of copper 

minerals along the faults. 

A n  in te rpre ta t ion  of the  geology of the intrusive i s  presented 

graphic~llLy i n  cross-section view (p la tes  IV and V )  and i n  plan view (pla te  V I ) ,  

drawn from a combination of the magnetic, electromagnetic and d r i l l i n g  da ta .  

The s ize  and in t rus ive  habi t  of the  magnetite pyroxenite mass are  based on 

the configuration of the magnetic anomaly and on the d i s t r ibu t ion  of 

hydrous s i l i c a t e s  and magnetite i n  the in t rus ive .  The a t t i t udes  of primary 

s t ruc tures  and of dikes of gabbra and andesite were measured i n  a few i n t e r -  

cepts of or iented core. The posi t ion and a t t i t ude  of the f a u l t s  are based 

on the magnetic and electromagnetic data. The dip and r e l a t i ve  displacement 

of the  f a u l t s  were meaeured i n  core samples from the f a u l t  zones. 




