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GEOLOGY O F  CHROMITE-BEARING ULTRAMAFIC ROCKS NEAR EKLUTNA, 
ANCHORAGE QUADRANGLE ALASKA 

by Arthur W, Rose 

ABSTRACT 

An ul t ramafic  body of layered p e r i d o t i t e ,  duni te ,  and gabbro about 
t en  m i l e s  long and up t o  two miles wide in t rudes  graywacke, a r g i l l i t e ,  
volcanics,  and o ther  rocks along the  northwest margin of t he  Chugach 
Mountains between Anchorage and Palmer. The body has a nor theas t  
elongation p a r a l l e l  t o  t h e  regional  t ec ton ic  t rend,  Discontinuous 
layering defined by compositional changes and "sedimentary" t ex tu re s  
is  well developed i n  many pa r t s  of t h e  ul tramafic.  Several major f a u l t s  
cu t  the  body b u t  wi thin  individual  f a u l t  blocks the  layering is r e l a t i v e l y  
cons i s ten t  i n  a t t i t u d e .  Most of t he  dun i t e  appears t o  ove r l i e  p e r i d o t i t e ,  
and p e r i d o t i t e  may ove r l i e  gabbro. 

Chromite showings have been found i n  f i v e  a reas  and cons i s t  of zones 
up t o  20 f e e t  t h i ck  averaging 5 t o  15% Cr2O3. Dunite is  the  hos t  rock 
a t  a l l  showings. Within the  zones, chromite occurs i n  t h i n  l aye r s  up t o  
2 inches t h i ck  separated by varying th icknesses  of dunite.  The known 
showings do not  appear t o  be economic, because of t h e i r  small tonnage 
and low grade, b u t  some fur ther  prospecting is suggested. 

An a rcua te  be l t - l i ke  zone containing sca t t e r ed  ul tramafic i n t r u s i v e s  
is present  along t h e  northwest and nor th  margin of the  ~enai-Chugach 
~ o u n t a i n s ,  extending on t o  Kodiak Is land.  Along the  be l t , u l t r amaf i c  
in t rus ives ,  some wi th  associated mineral depos i t s ,  a r e  known near 
Chitina, Tonsina, Eklutna, Seldovia, and western Kodiak Island. Pros- 
pecting f o r  add i t i ona l  ul tramafic i n t r u s i v e s  i n  t h i s  b e l t  and f o r  
associated chromite, copper-nickel s u l f i d e ,  asbes tos ,  platinum, i ron ,  
and mercury depos i t s  is recommended. The n icke l  content of stream 
sediments and t h e  chromium content of panned stream sediments a r e  
suggested a s  e f f i c i e n t  reconnaissance guides t o  undiscovered u l t r a -  
maf ic in t rus ives .  

INTRODUCTION 

About 1935, chromite was found a few m i l e s  east of the  v i l l a g e  of 
Eklutna, between Anchorage and Palmer (P i co t t e ,  1942, f igure  1). 
Chromite had been previously reported on Peters Creek a few m i l e s  
south of Eklutna (Martin, 1920) bu t  no exact  loca t ion  was given. The 
occurrences east of Eklutna w e r e  trenched by t h e  U.S. Bureau of  Mines 
i n  1942 (Bjorklund and Wright, 1948) and examined by the  T e r r i t o r i a l  
Department of Mines (Joest ing,  1942) and by t h e  War Production Board 



(Picotte,  1942) . Some geologic mapping was done i n  1942 by the U. S, 
Geological Survey bu t  was never published. The bes t  published maps of 
the area a r e  regional reconnaissance maps which include the ehromite- 
bearing ultramafic rocks with "greenstone, lava,  and tu f f "  t h a t  forms a 
b e l t  along the northeast margin of the ~ h u g a c h - ~ e n a i  Mountains (Capps, 
1916, 1940). 

The main purposesof t h i s  study were t o  ou t l ine  the  body of u l t ra -  
mafic rocks, t o  loca te  and describe the chromite occurrences, and t o  
t e s t  various methods of stream sampling t o  determine whether the u l t ra -  
mafic bodies could be detected by reconnaissance sampling, Thirteen 
days were spent i n  f i e l d  work i n  the map area,  

Up t o  about 1000 f e e t  i n  elevation, trees and dense undergrowth 
combined with cover by g l a c i a l  material make geologic work d i f f i c u l t .  
Above t h i s  leve l ,  t r ave l  is generally eas ie r ,  but  outcrops a r e  re la-  
t ive ly  few. Along the r idges ,  exposures a r e  f a i r  t o  good. In the 
gorges of lower Eklutna River, Thunderbird Creek, and Peters Creek, 
exposures.are excel lent ,  bu t  the  slopes a r e  so steep and crumbly t h a t  
geologic observations a r e  not possible i n  most areas.  An extreme 
example is furnished by the  Eklutna River i n  the cen t ra l  pa r t  of 
section 29, where it flows through a s l o t  about 10 f e e t  wide and many 
tens  of f e e t  high. 

REGIONAL GEOLOGY 

The map area l ies on the  northwest s ide  of the  arcuate Chugach- 
Kenai Mountains geologic province (f igure f 1. The geology of t h i s  
province is imperfectly known, largely because of the  Pack of dis-  
t i nc t ive  mappable u n i t s  i n  the  thick sequence of graywacke, a r g i l l i t e ,  
greenstone, and volcanics, and a lack of fossils, Based on regional 
mapping the oldest  rocks, probably of Jurassic and pre-Jurassic age, 
a r e  volcanics, sediments, and intrusives exposed along the north and 
northwest margins of the  mountains, The main body of the  mountain 
range is composed of poorly sorted sparsely foss i l i f e rous  ~ r e t a c e o u s ( ? )  
graywacke and s l a t e ,  plus minor greenstone, Ter t iary f o s s i l s  have 
recently been found i n  s imilar  rocks i n  Prince William Sound on the south 
s ide  of the mountains and the  boundary between Cretaceous and Tert iary 
rocks i s  very uncertain. A large area 0% Tertiary o r  Quaternary tuff 
overl ies  the graywacke and s l a t e  about 10 miles southeast s f  the map 
area , 

Immediately t o  the  north and northwest of the  Chugach-Kenai 
Mountains, r e l a t ive ly  well-dated sediments and volcanics of Jurassic 
through Tertiary age a r e  present i n  the Cook Inlet-Matanuska Valley 
province, These sediments a r e  r e l a t ive ly  w e l l  sorted and numerous 



d i s t i n c t i v e  un i t s  have been mapped. The coincidence of t h e  change i n  
character  of Mesozoic and Te r t i a ry  sediments with t h e  p resen t  f r o n t  of t he  
Chugach-Kenai Mountains ind ica tes  t h a t  the  boundary i s  a fundamental 
t e c t o n i c  feature.  The loca t ions  of the  ul tramafic i n t r u s i v e s  have Drc- 
bably been determined p a r t l y  by t h i s  tec tonic  boundary. 

ROCK TYPES 

Sedimentary and volcanic rocks 

The country rocks i n t o  which the  ul tramafic body was intruded cons i s t  
l a r g e l y  of highly-fractured and weakly-metamorphosed sedimentary and 
volcanic  rocks ( f igure  2). Nearly a l l  the  exgosures mapped on the  south- 
east s i d e  of the  ul tramafic body are graywacke and a r g i l l i t e  plus minor 
pebble conglomerate. On t h e  northwest s ide ,  graywacke, a r g i l l i t e ,  por- 
p h y r i t i c  andesi te ,  andes i te  and d a c i t e  t u f f s ,  p h y l l i t e ,  banded che r t ,  
banded a r g i l l i t e ,  minor limestone, and quartz-plagioclase-hornblende 
gne iss ,  are present.  Fracture  cleavage and/or f o l i a t i o n  a r e  apparent 
i n  some exposures c lose  t o  t h e  Knik River, Because of f r ac tu r ing ,  
shearing,  veining, metamorphism, lack of bedding, and the  general ly  fine- 
grained nature of t h e  rocks, d i s t i n c t i o n s  between rock types  are usually 
d i f f i c u l t ,  bu t  t h in  sec t ions  confirmed most of t h e  f i e l d  designations. 

Tracing un i t s  wi thin  t h e  country rock has not  been very successful ,  
although more de ta i l ed  work might a i d  i n  determining l o c a l  s t ruc tu re  and 
s t r a t i g r a p h i c  re la t ionsh ips .  The predominance of graywacke and n x g i l l i t e  
on the southeast  s ide  of t h e  i n t ru s ive  may be s i g n i f i c a n t ,  Banded cher t ,  
bandcd a r g i l l i t e ,  and limestone were seen only near the northwest ZQR- 

tact of t he  in t rus ives  and probably represent  a d i s t i n c t  s t r a t i g raph ic  
un i t .  Llafic-rich gneiss  and s c h i s t  a r e  exposed on Peters Creek about 
a half  m i l e  above the  niqhway and w e r e  o r ig ina l ly  presumed t o  represent  
an o lder  qroun af rocks, Emever,  thin sect ion study shows t h a t  banded 
a r q i l i i t e  p a r t  way up Eklutna :.louatain from t h e  gne iss  and schist ex- 
Losures has bee-? metamor~hssed t o  a f ine ly  laminated hornblende--:lagio- 
c l a s e  assemblage, so t h e  rocks on Peters Creek may be more metamorphosed 
l o c a l l y  than other por t ions  of t3e same group of rocks. Xear t he  tunnel 
connecting Eklutnq Lake with t h e  Eklutna powerhouse, Athern and Eudd 
(1956) dist inguished east-west trending u n i t s  of graywacke with a r g i l l i t e  
inclus ions ,  argillite with  some graywacke, and r e s i s t a n t  metagraywacke, 
i n  sur face  mapping, bu t  do not  i nd i ca t e  how these  u n i t s  c o r r e l d t e  with 
north-south s t r i k ing  graywacke and a r g i l l i t e  i n  t he  tunnel.  I f  t h e i r  
mnzpping is cor rec t ,  an unconformity o r  major f a u l t  must be present .  

The age and regional  c o r r e l a t i o n  of t h e  country rock i s  a l s o  un- 
c e r t a i n .  In t he  regional  summary of Ca?ps (1940), most of t h e  map area 
is shown as "basic lavas  and t u f f s  and greenstone of pre-Cretaceous age". 
The southeas-t quarter  o f  t h e  map a rea ,  including t h e  area of Eklutna 
Lake and the  up7er drainage of Pe te rs  and Thunderbird Creeks is shown by 



Capps a s  "Undifferentiated ~ e s o z o i c  rock", i n  pa r t  of Cretaceous age. 
The mapping by Athern and Rudd (1956) does not show any contact  agreeing 
with t h a t  shown by Capps (1940), and reconnaissance observations by the  
wr i te r  did not pick out any obvious differences. The presence of banded 
cher t ,  banded a r g i l l i t e ,  limestone, volcanics, and graywacke northwest 
of the  ultramafic body suggests a cor re la t ion  with Triassic (?) cher t ,  
limestone, t u f f ,  s l a t e ,  and graywacke described by Martin, Johnson and 
Grant (1915) from near Seldovia, Some volcanics i n  the  Eklutna map area 
may cor re la t e  with the Jurassic  Talkeetna formation (agglomerate, breccia , 
t u f f  and minor sediments) which is widely exposed i n  the  Matanuska Valley 
and Talkeetna Mountains (Capps, 1927) . 

Dior i te  

Sheared, fractured, and a l t e r e d  d i o r i t e  was mapped a t  several  
l o c a l i t i e s  i n  section 19, 21, and 29, T15N-R1E. Two samples examined in  
th in  sec t ion  consis t  of 50 t o  75% plagioclase (1-3 mm i n  diameter, Ang-10, 
probably a lb i t i zed  and containing some c l inozois i te )  with the  remainder 
consist ing of greenish-brown hornblende, tremolite-actinoli te,  ch lo r i t e ,  
and accessory ilmenite pa r t ly  a l t e r e d  t o  leucoxene, The tremolite- 
a c t i n o l i t e  and chlor i te  may represent a l te red  pyroxene. Dior i te  from 
exposures along the ra i l road i n  sec t ion  21 is d i s t i n c t l y  fo l i a t ed ,  and 
loca l ly  is much r icher  i n  mafics than t h a t  described above. 

The d i o r i t e  could be re la ted  t o  the  gabbro and ultramafics des- 
cribed below, but  i n  the  absence of any addit ional  information it is 
considered as a separate and probably older  int rusive i n t o  the  
sedimentary and volcanic rocks, 

An exposure of quartz d i o r i t e  is present jus t  north of Eklutna 
Village (Capps, 1916, p. 165),  bu t  was not  v i s i t ed  i n  t h i s  study, 

Ultramaf i c  in t rus ive  

As shown on figure 2, the  ultramafic body extends from the  Eklutna 
powerhouse southwestward across the  Eklutna River and Thunderbird Creek, 
through M t .  Eklutna almost t o  Peters Creek. A possible extension across 
Peters Creek is indicated by stream sediment data (see ~eochemistry) .  
The exposed length is  about t en  miles, with a m a x h w i d t h  of about two 
miles. Unless it is c u t  off  by a concealed f a u l t ,  the  in t rus ive  qu i t e  
l i k e l y  extends a considerable dis tance t o  the  northeast under the  
recent sediments i n  the Matanuska River valley,  The most abundant rock 
type i n  the  body is pe r ido t i t e  ( w e h r l i t e )  composed of clinopyroxene with 
generally subordinate olivine.  O t h e r  major rock types are dunite 
(composed almost en t i r e ly  of o l iv ine )  and augi te  gabbro. In several  pa r t s  
of the  in t rus ive ,  the d i f f e ren t  rock types occur a s  d i s t i n c t  layers  o r  
"beds",defined by compositional and t ex tu ra l  differences. The composi- 
t i on  of the ultramafic rocks is shown i n  the  tr iangular diagram i n  
f igure  3. 



The pe r ido t i t e  i n  the f i e l d  is typ ica l ly  a medium- t o  coarse-grained 
dark green rock, In  many specimens pyroxene i s  the only mineral t h a t  
can b? de f in i t e ly  recognized, and most of the  per idot i te  was mapped as 
pyroxenite i n  the  f i e l d .  Olivine and chrom6 spinel  a r e  v i s i b l e  i n  some 
specimens. The pyroxene tends t o  have good cleavages (or par t ings)  and 
has  a gra in  s i z e  ranging from about 2 mm t o  a centimeter or more. Ex- 
cept i n  the more olivine-rich va r i e t i e s ,  banding o r  layering is generally 
not v is ib le .  

Weathered dunite has the typical  dun o r  orange-brown color. Beneath 
the weathered c r u s t ,  which is  usually l e s s  than a centimeter thick,  the 
color i s  dark gray-green t o  black. Some dunite,  especially t h a t  containin5 
chromite lenses,  has a l i g h t  greenish tan  color ,  i n  pa r t  resu l t ing  from 
serpentinization. Olivine grains a r e  less than 2 mm i n  diameter i n  most 
specimens, although a few dunites have a gra in  s i z e  of 5 nun o r  more. 
Chrome spinel  (chromite) is generally v i s i b l e  a s  sparse black grains  i n  
amounts of a percent o r  less .  The layering is most commonly shown by 
bands of dunite from one t o  several inches thick tha t  contain more 
abundant chromite than the  surrounding rock. The bes t  chromite "ore" 
consis ts  of numerous closely-spaced layers  up t o  2 inches thick containing 
50 t o  75% chromite, separated by s imi lar  o r  s l i g h t l y  greater  thicknesses 
of normal dunite, Layering is a l s o  expressed by "beds" of dunite from 
a few inches up t o  many tens of f e e t  th ick  inter-layered with pe r ido t i t e ,  
and by t h i n  (* inch) layers  of pyroxenite i n  some dunite and olivine-rich 

. peridot i te .  "Graded bedding" is noticeable i n  some chromite layers. 

The gabbro va r i e s  widely i n  color index, from dark gray mafic gabbro, 
d i f f i c u l t  t o  d is t inguish  from some a l t e r e d  dunite and pe r ido t i t e ,  t o  
l i g h t  greenish-gray rock which i n  one exposure is banded i n  layers  one 
half t o  several  inches thick. The g ra in  s i z e  is generally about two 
millimeters, Cloudy white plagioclase and pa le  t o  medium green pyro- 
xene a r e  the  major consti tuents,  i n  gra ins  one t o  four millimeters i n  
length. Layers up t o  several  inches th ick  composed wholly of pyroxene 
a re  present i n  the  layered gabbro exposures i n  the  SW quarter ,  sect ion 
22, T16N-RlE, This gabbro layer is about 30 f e e t  thick and is overla in  
and apparently a l s o  underlain by per idot i te .  

In a f e w  l o c a l i t i e s ,  cross-cutting veins o r  dikes of p e r i d o t i t e  
and dunite a few inches t o  a foot  wide w e r e  noted, 

In t h i n  sect ion,  the  pyroxene is seen t o  be a l l  clinopyroxene 
except i n  a f e w  samples. The clinopyroxene is ur~usual i n  having lamellae 
(apparently of orthopyroxene) and a par t ing p a r a l l e l  t o  the  (010) 

plane, which is a l s o  the  opt ic  plane, a s  determined by numerous universal- 
stage observations. Lamellae and a par t ing along the (100) plane a r e  
a l so  present i n  many grains. Optic angles of the  clinopyroxene range 
from 50 t o  60 degrees i n  s i x  specimens of pe r ido t i t e  and dunite studied. 
The orthopyroxene lamellae in one specimen have an opt ic  angle of - 8 4 O ,  
indicating a composition of about EnS5 



Olivine i n  the  pe r ido t i t e  is  typica l ly  i n  smaller grains (1-3 mm i n  - 
diameter) than the  clinopyroxene. 1; some dunites the  grains a r e  up t o  
5 mm i n  diameter. Universal stage measurements indicate  a composition 
of Fog5-90 i n  the p e r i d o t i t e  and Fo 0-100 i n  t h e  dunites. Strained, 
s l igh t ly  deformed grains  and par t ia?  serpentinization along fractures  
a r e  common i n  the dunites. 

Orthopyroxene a s  separate grains was found only i n  three pe r ido t i t e  
specimens, a l l  containing 5% or  l e s s  of the  mineral. The orthopyroxene 
is v i s ib le  a s  s m a l l  dark brown grains i n  hand specimen, and was detected 
only i n  the pe r ido t i t e  i n  the  NW quarter  of Section 26, T16N-RlE, and 
immediately adjacent outcrops t o  the northwest. A composition of Eng0 
is indicated by an op t i c  angle measurement on one sample. 

Chromite o r  chrome spinel  i s  present i n  a l l  pe r ido t i t e  and dunite as 
euhedral t o  subhedral equant grains. In most specimens the  mineral is 
opaque except on t h i n  edges, where it is dark brown t o  very dark brown. 
In  specimens of banded chromite, it is t ranslucent  medium brown i n  color. 

Serpentine accompanied by secondary magnetite is common a s  an a l t e r -  
a t ion  product of olivine.  In general, t h e  ultramafic rocks a re  r e l a t i v e l y  
unaltered compared t o  most serpent ini tes  described i n  the  l i t e ra tu re .  
A few cross-cutting ve in le t s  of chrysot i le  were observed, but they are 
qu i t e  sparse and a l l  chrysot i le  was r e l a t i v e l y  brit t le.  

Traces of nat ive copper and a s i lve ry  white o r  yellowish mineral 
were seen i n  many sect ions  of the  per idot i te .  In most cases the copper 
was i n  o r  adjacent t o  inc ip ien t  f ractures ,  associated with minor amounts 
of serpentinization,  and is presumed t o . b e  epigenetic. Small amounts 
of gold were recovered from one specimen while attempting t o  pan chromite 
from a dunite (see Economic ~ e o l o g y ) ,  and probably a r e  re la ted  t o  the 
copper i n  or ig in  . 

A l l  th in  sect ions  of the  gabbro disclosed completely saussuri t ized 
subhedral plagioclase, preventing any determinations of the  plagioclase 
composition. The almost opaque character of the  saussur i te  suggests 
t h a t  it is  composed dominantly of fine-grained c l inozois i te ,  indicating 
t h a t  the  plagioclase was qu i t e  calcic.  

Clinopyroxene i n  t h e  gabbro i s  very s imi lar  i n  appearance t o  clino- 
pyroxene i n  the  p e r i d o t i t e ,  including t h e  development of (010) lamellae. 
In a specimen of the  t h i n l y  layered gabbro , bowlingite pseudomorphs 
a f t e r  ol ivine a r e  present.  Varying amounts of a c t i n o l i t e  a r e  present i n  
a l l  the gabbro specimens, and small amounts of c h l o r i t e  a r e  present i n  
most. Minor amounts of magnetite-ilmenite and leucoxene a r e  typical .  



The mapping was not detailed enough to trace compositional layers 
with any completeness. In section 26, T16N-RlE, layers 10 t o  50 fee t  
thick were followed for a few hundred fee t  but could not be traced across 
areas of poor outcrop. It is not known whether the disappearance of the 
layers was caused by lensing out, fault ing, or some other s t ructural  
complexity. 

The contact of the ultramafic rock with the country rock was observed 
i n  two loca l i t i e s ,  and i n  bath cases is a fault .  A half mile southwest 
of the Eklutna powerhouse, a zone of highly sheared and al tered ultramafic 
rock and graywacke-argillite several hundred f ee t  wide separates normal 
ultramafic rock from re la t ive ly  undisturbed graywacke-argillite. Altera- 
t ion  consists of serpentinization and carbonatization of the  ultramafic, 
and orange-weathering silica-carbonate al terat ion of both the ultramafic 
and graywacke-argillite country rock. Chloritization has a lso  been strong 
i n  some country rock. Although t h i s  contact has c lear ly  been the s i t e  of 
major f a u l t  movement a f t e r  emplacement of the ultramafic, the ultramafic 
must have been intruded ea r l i e r  along the same contact t o  cause the 
a l t e ra t ion  of the graywacke-argillite. 

On the Eklutna River (section 29, T16N-RlE) the contact is a fau l t  
marked by about 20 fee t  of sheared and gougy al tered dunite. No un- 
usual a l tera t ion  of the country rock is evident a t  t h i s  local i ty .  A 
similar lack of contact e f fec t s  ex i s t s  in  other country rock exposures 
along the northwest side of the ultramafic body. 

Dacite porphyry 

Dacite porphyry grading t o  quartz d io r i t e  porphyry i s  exposed i n  
two areas on Mount Eklutna, and a l so  i n  the northwest quarter of section 1 ,  
T16N-R2E. The rock is t rp i ca l ly  l i g h t  gray to  gray-green and contains 20 
t o  50% phenocrysts of plagioclase up t o  a few millimeters i n  diameter, 
sparse hornblende phenocrysts of similar s ize,  and a large proportion of 
f ine  hornblende needles i n  an aphanitic groundmass of gray to  green color. 
In  some loca l i t i e s  the plagioclase is  altered t o  clay. Thin section study 
shows tha t  the plagioclase is sodic oligoclase, and tha t  quartz is 
present in  sparse largely resorbed phenocrysts and a s  f iner  grains consti- 
tut ing about half the groundmass. Plagioclase is the other main 
constituent of the groundmass. 

The dacite porphyry is l e s s  shattered and a l tered  than the ultra- 
mafic rocks and country rocks, and is therefore considered a younger 
hypabyssal intrusive, probably Tertiary in  age. It occurs i n  dikes and 
small plugs. Distinct flowage fo l ia t ion  i s  present i n  some specimens. 

A dike of rhyolite porphyry containing b i o t i t e  phenocrysts cuts the 
ultramafic intrusive i n  the  highway chromite area and may be related t o  
the daci te  porphyry. 



Glacia l  deposi ts  

Glacial d r i f t  and l a t e r a l  moraine mantle most of t he  bedrock up t o  
about 2500 f e e t  elevation,  which was apparently the  highest  l e v e l  reached 
by the  Ple is tocene g lac ie rs ,  Several hundred f e e t  of g l a c i a l  outwash 
gravels  f i l l  t he  va l ley  of the  Eklutna River from Eklutna Lake down t o  t he  
point  where t he  ul tramafic body c rosses  t h e  valley. Several d i s t i n c t  
notches i n  t h e  top of the  r idge  between t h e  Knik River and t h e  Eklutna 
River a t  an e levat ion of about 2500 f e e t  w e r e  apparently c u t  by streams 
along t h e  s i d e  of the g l ac i e r  when it was a t  t h i s  level .  

STRUCTURE 

The reg iona l  tec tonic  t rend changes from N20E about 25 m i l e s  southwest 
of t h e  map a rea  t o  N70E about 25 m i l e s  nor theas t  of t h e  map area. The N50E 
elongation of  t he  ul tramafic body evident ly  conforms t o  the  reg iona l  trend. 
The gross  l i t h o l o g i c  u n i t s  described i n  t h e  sec t ion  on sedimentary and 
volcanic rocks a l s o  seem t o  have t h i s  t rend ,  although some bedding measure- 
ments, e spec i a l l y  i n  the  Eklutna tunnel ,  depar t  considerably from the  
presumed regional  s t ructure .  

A s  noted previously, the  sheared zone along the  southeas t  con tac t  of 
t he  u l t ramaf ic  body was apparently t h e  o r i q i n a l  contact  of t h e  in t rus ive .  
This shear  zone passes approximately through the  Eklutna powerhouse. Athern 
and Judd (1956) describe highly f r a c t u r e a  and sheared rocks i n  t h e  north 
end of t h e  tunnel  and i n  the  powerhouse a rea ,  and logged p e r i d o t i t e  i n  a 
few d r i l l - h o l e s  near the  powerhouse, b u t  d i d  not  recognize the d i r e c t i o n  of 
t he  shear  zone o r  t h e  f a c t  t h a t  it w a s  t h e  contact  between ul t ramafic  rocks 
and t h e  graywacke-argill i te country rock, They apparently regarded the  
ul t ramafic  rocks as small dikes.  The shear  zone is doubtless responsible  
f o r  some of t h e  d i f f i c u l t i e s  encountered i n  dr iv ing the  nor th  end of t he  
tunnel.  No evidence of recen t  f a u l t  movement was noted by t h e  writer. 

'The northwest contact  of t h e  u l t ramafic  is in fe r red  t o  be formed of 
severa l  f a u l t s  of  d i f f e r ing  t rend  because of the  lack of metamorphism i n  
adjacent  rocks and apparent v a r i a t i o n s  i n  t rend of t he  contact .  It may 
be o f f s e t  by a northwest-southeast c ross - fau l t  down t h e  Eklutna val ley .  

The d i s t r i b u t i o n  of l i t h o l o g i c  u n i t s  and the  a t t i t u d e s  of  layer ing i n  
the  u l t ramaf ic  body indicate  t h a t  it is probably made up of severa l  f a u l t  
blocks. Ultramafic rocks i n  T16N-RlE, sec t ions  22, 24, 26, 27, and possibly 
32, genera l ly  have moderate d i p s  t o  t h e  east and nor theas t  and are in t e r -  
preted as a s i n g l e  block. Within t h e  block,  the  p e r i d o t i t e  i n  t h e  north- 
w e s t  corner  of sec t ion  26 grades upward through a zone of in te r layered  
p e r i d o t i t e  and duni te  i n to  a t h i c k  zone composed mainly of  duni te  wi th  
occasional  chromite layers  (see cross-sect ion,  f igure  2 ) .  



A second f a u l t  block i n  which the layers  dip nearly v e r t i c a l l y  i s  
exposed along the  highway. The inter layer ing of dunite and pe r ido t i t e ,  
with occasional chromite-bearing zones i n  the dunite, indicates t h a t  layers  
i n  t h i s  block may be rotated equivalents of those i n  the f i r s t  block, 

A t h i r d  f a u l t  block of gabbro and pe r ido t i t e  with dips opposite t o  
the f i r s t  block is present i n  the southwest p a r t  of section 22. The 
presence of gabbro suggests tha t  t h i s  is a p a r t  of the ultramafic body 
not represented i n  the other two f a u l t  blocks, 

The a t t i t u d e  of the rocks on M t ,  Eklutna indicates t h a t  they may be 
a pa r t  of the  f i r s t  f a u l t  block. However, the  large separation and the  
presence of gabbro make t h i s  cor re la t ion  very tentat ive.  

A s  seen on t h e  cross-section (f igure  2 ) ,  the  s t ructure  i n  the  f i r s t  
block indicates  t h a t  most of the  duni te  over l ies  the  per idot i te .  Similar 
conclusions can be reached for  the  blocks along the highway and i n  the 
M t ,  Eklutna area,  In the l a t t e r  a rea ,  pe r ido t i t e  appears t o  ove r l i e  gabbrc 
This sequence is the  reverse of t h a t  expected from di f fe rent ia t ion  by 
crys ta l  s e t t l i n g ,  Either the body was formed i n  the normal sequence 
with the  mafic rocks a t  the base, and subsequently was overturned, possibly 
during cold intrusion in to  its present site,  o r  it formed from a magma 
progressively enriched i n  mafic components by inject ions  of addi t iona l  
mafic material  from depth, a s  suggested f o r  ultramafic bodies i n  south- 
eastern Alaska (Ruckmick and Noble, 1959) . 

Many exposures near the  highway a r e  c u t  by a well-developed system 
of f rac tures  and shears dipping shallowly t o  the  southeast. Fracturing 
of t h i s  s o r t  was not noted elsewhere i n  t h e  area,  The location and 
a t t i t u d e  of t h i s  shearing may indicate  northwestward thrusting of the  
Chugach Mountains block over the Matanuska Valley-Cook I n l e t  block, 

Athern and Judd (1956) show a group of northwest-striking f a u l t s  
near the  Eklutna tunnel,  but  a s  the  f a u l t s  do not o f f se t  contacts between 
uni ts ,  they a r e  presumed t o  have had very l i t t l e  movement. 

ECONOMIC GEOLOGY 

Chromite prospects 

The program of trenching and d r i l l i n g  carr ied out by the  U.S. Bureau 
of Mines has been described by Bjorklund and Wright (1948). This work 
was done i n  two areas ,  the Highway area and the  Pioneer Creek area 
(figure 2 ) .  



In the Highway area ,  chromite lenses a r e  exposed i n  a road cu t  near 
the west boundary of sect ion 13, T16N-R1E. The location i s  a t  mile 31.4 
from the present mileposts. The Bureau of Mines excavated 10 trenches 
across the trend of the  chromite-bearing zone, which s t r ikes  about N l O E  
and dips ve r t i ca l ly  t o  70° w e s t .  Graded bedding i n  the chromite lenses 
suggests t h a t  the  layering is  r igh t  s ide up. The chromite-bearing zone 
i n  the road cut  is  about 8 f e e t  thick and averages 11.5% Cr203.  One 
band 0.7 f e e t  th ick contains 25.8% Cr2O3. The remainder of the  zone 
consis ts  of p a r a l l e l  s t r inge r s  or beds from 1/4 t o  1 inch thick. With- 
i n  the s t r ingers  and lenses ,  euhedral chromite grains  1-2 millimeters 
i n  diameter make up 50 t o  75% of the rock, and a r e  separated from each 
other by o l iv ine  and minor clinopyroxene, The trenches show tha t  the  
zone of discontinuous lenses and s t r ingers  continues up the slope t o  
about 175 f e e t  from the  road, but the zone was not found i n  the highest  
trenches 225 f e e t  from the  road. Minor f a u l t s  with north-northwest 
s t r i k e  o f f se t  the  chromite layers by a foot  o r  two. The grade of 
chromite i n  the upper trenches is  lower than t h a t  i n  the  road cut.  A 
d r i l l h o l e  t o  t e s t  the  downward extension of the  zone a t  a depth of 170 
f e e t  below the uph i l l  end did not encounter any chromite-rich material.  
The trenches a r e  now caved and overgrown and a r e  d i f f i c u l t  t o  find. 

In attempting t o  concentrate chromite from a sample of the road 
cu t  material,  numerous grains  of gold up t o  20 mesh i n  s i z e  were found 
in the  heavy mineral concentrate from about 2 cubic inches of banded 

. chromite-rich rock. A new sample of about a cubic inch yielded several  
more grains of gold, Smal l  nuggests of nat ive copper were a l so  obtained 
(see discussion under rock types). Resampling of t h i s  loca l i ty  is 
desirable but  has not been possible because of snow cover pr ior  t o  the  
preparation of t h i s  report .  

In the present mappincproject, chromite lenses and s t r ingers  were 
found i n  dunite i n  the  road cuts  a few hundred f e e t  eas t  of the  trench 
area and about 500 f e e t  west of the trench area. The chromite-bearing 
rock a t  these l o c a l i t i e s  is similar  i n  appearance t o  the material a t  
the  trench area,  bu t  i n  neither case were the  l i m i t s  of the  chromite- 
bearing rock completely exposed. 

In the Pioneer Creek area,  two zones of chromite-rich rock a r e  
present (Bjorklund and Wright, 1948). The lower zone, a t  an elevation 
of 900 fee t ,  s t r i k e s  about N50W and dips 37 t o  78O NE. The occurrence 
of the  chromite a s  discontinuous s t r ingers  and lenses  of chromite 
grains separated by o l iv ine  is similar t o  the  Highway area. The lower 
zone on Pioneer Creek was traced for  about 50 f e e t  i n  outcrops and 
trenches, but  was not found by Bjorklund and Wright (1948) i n  several  
trenches 50 t o  150 f e e t  t o  the  east ,  The b e s t  exposure assayed 7.5% 
Cr2O3 across 13.5 f ee t .  



In the more southerly zone of Pioneer Creek, a t  an elevation of 
1150, chromite bands s t r i k e  about NlOW and dip 35' NE. The zone was 
t raced for  about 80 f e e t  i n  trenches and has a maximum width of 30 
f e e t ,  bu t  could not be found i n  nearby outcrops, although none a r e  
exactly on the apparent project ion of the zone (Bjorklund and Wright, 
1948). Some dunite i n  t h i s  v i c i n i t y  i s  highly f ractured,  and some 
zones have the appearance of a breccia,  suggesting t h a t  blocks of 
duni te  and dunite t a l u s  have moved down slope. This behavior may ex- 
plain the lack of persistence of the  chromite-bearing zones on Pioneer 
Creek, and a lso  several aberrant  dips taken i n  this area. 

During t h i s  project ,  chromite-rich zones s imilar  t o  those trenched 
by the  Bureau of Mines were found a t  three other l o c a l i t i e s ,  a s  shown 
i n  f igure  2. In section 26, T16N-RlE, a zone about 10 f e e t  thick contains 
numerous beds of chromite-rich dunite up t o  an inch thick. Chips collectec 
across the ten-foot zone contained 7.93% Cr203. The o l iv ine  i n  t h i s  
zone of banded chromite-rich rock weathers greenish-yellow ra the r  than 
t h e  normal orange-brown color of the  dunite, and a t h i n  sect ion dis-  
closed t h a t  much- of the  o l iv ine  has been a l te red  t o  serpentine. This 
dif ference i n  the weathered color was noted i n  several  other  chromite- 
r i c h  zones. The zone of chromite-rich rock could be traced fo r  about 30 
f e e t  before it was covered by ta lus .  The country rock is nearly a l l  
dunite, Several pieces of f l o a t  containing about 90% chromite and up 
t o  4 inches i n  diameter were found i n  t h i s  v ic in i ty .  

Similar zones of duni te  containing chromite-rich bands w e r e  found 
i n  sect ion 32 ,  T16N-R1E (on the  r idge between Eklutna and Thunderbird 
Creeks), and on the west slope of M t .  Eklutna. The exposures a t  these 
l o c a l i t i e s  a r e  not good but  ne i ther  the  exposures nor the  f l o a t  suggests 
t h a t  the  material is any d i f f e r e n t  from t h a t  described above. The 
chromite on M t .  Eklutna may be the  source of the  U . S .  Geological Survey 
repor t  of chromite on Peters Creek  martin, 1920) . 

The layering and bedded character of the chromite-rich zones and 
of the  enclosing dunite and pe r ido t i t e  suggests t h a t  the  chromite has 
s e t t l e d  out  of an ultramafic or  very mafic magma by the  c l a s s i c a l  
crysta l -set t l ing process. The lack of continuity of t h e  chromite 
layers  may resu l t  from e r r a t i c  and sporadic currents  i n  t h e  magma which 
allowed the  heavy chromite gra ins  t o  s e t t l e  out  only i n  ce r t a in  areas, 
p lus  l o c a l  scour and f i l l  e f fec ts .  Although the  low grade and small 
s i z e  of the  pregently known chromite occurrences a r e  not encouraging, 
the re  may be zones where thicker and more continuous bodies of high 
grade chromite have accumulated and been preserved, Some addit ional  
prospecting i n  the dunite areas  of the  in t rus ive  seems jus t i f i ed ,  
especial ly  on the northeast  slope of M t .  Eklutna, which was not mapped 
i n  t h i s  project .  



Analyses of high grade samples given by Bjorklund and Wright (1956) 
and Picot te  (1942) indicate ~ r / F e  r a t i o s  between 2 and 3. Two analyses 
of concentrates made during t h i s  pro jec t  indicate similar  r a t i o s  ( table 1). 
Ore-grade material  containing chromite of t h i s  trpe should be readi ly  
salable .  Chromite ore pr ices  a t  present  range from about $20/ton for  ore 
containing 44% Cr203 t o  $35/ton f o r  50% Cr203, but have been somewhat 
higher i n  the  l a s t  few years. 

Table 1 

Analyses of chromite concentrates 

Sample 573 concentrated from 10 foot zone of banded 
chromite averaging 7.93% C r  0 i n  section 26, T16N- 2 3 FUE, Sample 53632 from a piece of massive chromite 
f l o a t  i n  the same area. 

Lead-zinc prospect,  M t ,  Eklutna 

According t o  Landes (1927), lead-zinc showings have been prospected 
" i n  t h e  face of the  c l i f f  between Peters and Eklutna Creek", i n  a 
s l i g h t  draw a t  an elevation of 1500 f e e t ,  This is apparently near the  
boundary between sections 1 and 2, T15N-R2E. This area was not  v i s i t ed  
i n  t h i s  project .  According t o  Landes (1927), the  country rock is green- 
stone with a considerable amount of associated rhyol i te ,  which could be 
the  d a c i t e  porphyry of Eklutna Mountain described earlier. The rock in 
the  v i c i n i t y  of the  mineral deposi t  has undergone considerable s i l i c i -  
f ica t ion .  A t  one point  t h e  rock is reported t o  be impregnated with 
sca t te red  c r y s t a l s  and small masses of arsenopyrite, p y r i t e ,  sphaler i te ,  
and galena across a width of 3 f ee t .  A t  a s l i g h t l y  lower elevation the  
rock is  c u t  by a vein less than two inches wide containing scat tered 
b i t s  of sphaler i te ,  galena, and chalcopyrite i n  a c a l c i t e  gangue, Ac- 
cording t o  Landes (1927), a t  nei ther  of these places a r e  there  su f f i c i en t  
base metal minerals exposed t o  encourage development work, 



Cinnabar 

According t o  Athern and Judd (1956), a very small kidney of cinna- 
bar i n  a f a u l t  gouge zone was uncovered in the  tunnel between Eklutna 
Lake and t h e  Eklutna powerplant, According t o  the map of the  tunnel,  
the cinnabar-bearing f a u l t  zone was exposed about 300 f e e t  from t h e  north 
end of the  tunnel over a length of about 10 fee t .  Several other cinna- 
bar occurrences have been prospected i n  the  Eklutna River drainage, and 
a l so  fa r ther  southwest near Turnagain A r m ,  bu t  there  is no record of the 
exact locat ion o r  extent  of any of these occurrences. 

Gold 

Some placer mining for  gold is reported t o  have been done on Peters 
Creek, bu t  the  locat ion of t h i s  work is not  known t o  the writer. Capps 
(1916) repor ts  several  prospects on quartz veins adjacent t o  the  Peters 
Creek g lac ie r ,  

The presence of gold i n  a sample of banded chromite-bearing dunite 
has been mentioned i n  the  discussion of the  Highway area chromite 
showings. 

Limestone 

The th ickes t  limestone bed i n  the  southeast corner of sect ion 21, 
T16N-RlE, was only 10 f e e t  thick, However, it is possible t h a t  s l i g h t l y  
thicker beds a r e  present i n  t h i s  p a r t  of the  section and could be of 
value fo r  ag r i cu l tu ra l  purposes o r  other  small-volume uses requiring 
a loca l  supply. Thin limestones have been reported from the  northwest 
f ront  of t h e  Chugach-Kenai Mountains near Anchorage ( M i l l e r  and 
Dobrovolny, 1959), and near Skilak Lake, and may be p a r t  of the  same 
s t ra t igraphic  un i t ,  

Jade 

A l o c a l  prospector reports  f inding jade i n  the Peters Creek 
drainage, but  the exact location and geologic occurrence a r e  not known. 

GEOCHEMISTRY 

Twenty-two stream sediment samples were collected i n  the  map area ,  
some by the  writer and ass i s t an t ,  and some by Martin Jasper, mining 
engineer of the  Division, on a regional sediment sampling program 
(Jasper, 1966) . Analyses a r e  l i s t e d  i n  t a b l e  2. The samples w e r e  
analyzed i n  the  f i e l d  fo r  readily-extractable heavy metals by the pro- 
cedure described by Hawkes (1963). Total  copper, zinc, lead,  molybdenum, 
and nickel  w e r e  determined by Rocky Mountain Geochemical ~ a b o r a t o r i e s  
of S a l t  Lake City, Utah, a f t e r  sieving t o  -80 mesh, 



Table 2 

Analyses of stream sediments and panning concentrates 

Values in parts per million except field test 
and Cr contents of concentrates 

MaP Field Cr 
No No. Field test Cu Zn Pb Mo Ni (conc. 1 

2 5E201 3 ml. 50 13 5 10 3 600 13% 

3 5F19 1 ml. 40 80 5 3 2 50 

5 53202 3 ml, 35 13 5 10 2 60 0.7 

6 5143 4 ml. 25 10 5 10 3 30 0.4 

9 53198 2 ml, 35 75 5 3 150 3 

10 5F22 0 ml, 40 120 15 4 145 6 

12 ml. 

9 ml. 

3 m l .  

1 m l .  

4 ml. 

4 ml 

1 m l .  

1 ml* 

2 nl. 



Copper, zinc, lead, molybdenum and nickel analyses by Rocky Mountain 
Geochemical Laboratories, Field tests by cold-extractable heavy metal 
procedure of Hawkes (1963 ) . Chromium content by serai-quantitative X-ray 
fluorescence method. 



No d e f i n i t e  anomalies i n  copper, zinc, lead, and molybdenum a r e  
recognized. Samples 7 ,  8, 19, and 20 contain s l i g h t l y  higher than average 
copper, z inc ,  and Bead values pro5ably r e f l ec t ing  the  presence of d i f f e r e n t  
rock types i n  t he  southeastern p a r t  of t h e  area. 

Samples 2 ,  3, 9, 10, 14, 16, and 17 a r e  anomalous i n  n ickel ,  Ultra- 
mafic rocks t yp i ca l ly  contain many hundred t o  severa l  thousand p a r t s  per 
mi l l ion  n icke l ,  and the  high values  i n  the  stream sediments a r e  most 
l i k e l y  produced by the  ultramafic rocks r a the r  than n icke l  ores.  Except 
f o r  sample 16, ul tramafic rock i s  k n m  t o  be present  i n  the drainage 
bas in  of a l l  t he  nickel-rich samples. The high nickel  value i n  sample 
16 ind i ca t e s  t h a t  the  ul tramafic body probably extends onto t h e  nose 
between Peters Creek and L i t t l e  Peters Creek. Only .two small gabbro out- 
crops w e r e  seen on Peters  Creek, b u t  gabbro and ~Ptramafic rocks may be 
presen t  i n  t h e  intervening a r eas  of  no exposure, Nickel depos i t s  
assoc ia ted  with ultramafie i n t r u s i v e s  normafly contain considerable 
copper, and t h e  lack of any copper anomalies makes it seem unl ikely  
t h a t  n icke l  deposi ts  a r e  t h e  cause cf the nickel  anomalies. 

A s  n icke l  anomalies w e r e  found i n  e s sen t i a l l y  a l l  samples from 
streams dra ining ul tramafic rocks, n icke l  analyses of stream sediments 
a r e  recommended a s  a means of de tec t ing  ul tramafic i n t r u s i v e s  i n  regions 
of incomplete geologic mapping of poor exposures. 

An a l t e r n a t i v e  reconnaissance method for  de tec t ion  of u l t ramafic  
i n t r u s i v e s  is analys is  of panning concentrates fo r  chromium. Sediment 
from t h e  sur face  layer  of many of the stream beds i n  the area was 
panned i n  t he  f i e l d ,  and t h e  heavy mineral concentrates w e r e  brought 
back t o  t h e  lab and fur ther  p u r i f i e d  using bromoform (sp, gr .  2.9)- 
The concentra tes  were then analyzed f o r  chromium using a semi-quantitative 
x-ray f laorescence procedure. Resul ts  are shown i n  table 2. A l l  
samples from draicages containing ul t ramafie  rocks have 1.5% chromium 
o r  more. Background is 0.3 t o  0.7% chromium, based on samples shown 
i n  t a b l e  2 and about 20 o the r s  from the Chugach-Kenai Mountains (Jasper,  
1966). Sample 18 is  an apparent exception, containing a s l i g h t l y  ano- 
malous chromium content. Because most of  t h i s  drainage has not  been 
mapped, some ultramafic rock may be presen t  i n  it. 

Analysis of the  ~ a n n i n g  concentrates f o r  chromium appears t o  be a 
more s e n s i t i v e  means of de tec t ing  ul t ramafic  in t rus ives  than t h e  n icke l  
content  of t o t a l  stream sediment, Samples 12 and 18 a r e  background i n  
n icke l  content  bu t  weakly anomalous i n  chromium, The chromium anomalies 
i n  samples 9 and 10 a r e  more d i s t i n c t  than the  nickel  anomalies. Un- 
fo r tuna te ly ,  the panning and heavy l i q u i d  concentration procedure are 
somewhat more time-consuming than the colPest ion procedure f o r  the t o t a l  
s t r e a m  sediment, bu t  t he  G r o v e d  r e s u l t s  may j u s t i f y  t h e  add i t i ona l  
e f f o r t .  



ULTRAMAFIC ROCKS I N  THE CHUGACH-KENAI MOUNTAINS 

In  o ther  regions,  deposi ts  of chromite, copper-nickel su l f i des ,  
platinum, asbes tos ,  i ron,  and mercury are associa ted with u l t ramafic  
in t rus ives ,  It is therefore  of some value  i n  exploration f o r  these  
deposi ts  t o  know t h e  locat ion and d i s t r i b u t i o n  of the  u l t ramafic  rocks. 
The accumulated evidence from various mapping pro jec t s  and unpublished 
repor t s  i nd i ca t e s  that a zone o r  b e l t  containing ul tramafic i n t ru s ives  
i s  present  along the  north and northwest margin of the  Chugach-Kenai Mount- 
a ins  and extends onto Kodiak Island i n  a s imi la r  tec tonic  environment. 

A t  S p i r i t  Mountain, southeast of Chi t ina ,  Kingston and M i l l e r  (1945) 
record the presence of "eastward-trending discontinuous p e r i d o t i t e  and 
pyroxenite bodies" which a r e  s i l l - l i k e  in  form r e l a t i v e  t o  the intruded 
Carboniferous metamorphic rocks. Copper-nickel su l f i de  depos i t s  are 
present  i n  some of the  p e r i d o t i t e  and pyroxenite .bodies.  

Ragan and Grybeek (1965) r e p o r t  two small duni te  masses near Tonsina 
where t h e  Richardson Highway crosses  t h e  northern margin of t h e  Chugach 
Mountains, Two chromite prospects are a l s o  known i n  t h i s  a r ea  (Cobb, 
1960). 

There is no published information ind ica t ing  the  presence of u l t r a -  
mafic rocks between Tonsina and Eklutna b u t  much of t h i s  zone is unmapped 
o r  mapped only i n  reconnaissance. However, r e s iden t s  of Palmer r e p o r t  
se rpen t ine  i n  t h e  upper drainage bas in  of Wolverine Creek, Also,platinum 
is present  i n  p lacer  gold concentrates from Metal Creek, which flows i n t o  
the nor th  s i d e  of t he  Knik River j u s t  below t h e  terminus of t h e  Knik 
Glacier (Smith, 1929). Chromite and ul t ramafic  rocks have been found a s  
f l o a t  along t h e  f r o n t  of the  Chugach Mountains near Anchorage, b u t  t he se  
occur i n  the lateral  moraine and have most l i k e l y  been car r ied  from t h e  
Eklutna i n t r u s i v e  by Pleistocene g l a c i e r s ,  

No ind ica t ions  of ul tramafic rocks between Anchorage and t h e  Seldovia 
area are known. I n  t he  Seldovia a r ea ,  u l t ramafic  in t rus ives  a t  Red 
Mountain and Claim Point a r e  well-known f o r  their chromite depos i t s ,  
which a r e  s imi la r  t o  those of t h e  Eklutna mass, bu t  somewhat l a r g e r  
(Guild, 1942). Sinall tonnages of chromite have been mined from these 

bodies, b u t  t o  d a t e  the  mining has been p r o f i t a b l e  only during times of 
Government-supported prices.  A n icke l  occurrence i s  a l s o  reported i n  t h i s  
v i c i n i t y  (Martin, Johnson and Grant, 1915, p, 231). 

On Kodiak Is land,  four u l t ramafic  i n t ru s ives  have r ecen t ly  been d i s -  
covered by G.W. Moore during a reconnaissance mapping program of t h e  U . S .  
Geological Survey (Nolan, 1964 , p. A117). Small amounts of platinum are 
reported to be present  i n  beach p l ace r s  of  western Kodiak Is land i n  t he  
v i c i n i t y  of these  ultramaf ic  in t ru s ives  (Maddren, 1919). 



SUGGESTIONS FOR PROSPECTING 

Some addi t ional  prospecting for chromite deposits  i n  the Eklutna 
intrusive seems jus t i f ied .  Prospecting should concentrate on the  south- 
western half  of the  body, a s  t h i s  area has received l e s s  a t ten t ion  both i n  
t h i s  project  and i n  previous work reported i n  the l i t e ra tu re .  Dunite is 
the favored host  fo r  the  chromite-rich zones, and tends t o  occur along the  
southeast s ide of the  intrusive.  The known chromite -rich zones a r e  
traceable for  a t  l e a s t  shor t  distances along s t r i k e ,  and t h i s  would l i k e l y  
be t rue  of any addi t ional  zones. 

Joesting (1942) found magnetite anomalies over chromite ore ,  bu t  found 
larger  anomalies associated with mineralogical and s t ruc tura l  var ia t ions  
in*e intrusive.  The magnetic method might be useful  for  tracing known ore  
bodies under cover, o r  for  tracing the major u n i t s  of duni te ,per idot i te ,  
and gabbro, but  an experimental survey would be needed t o  determine how 
well t h i s  would work. Gravity measurements have been used t o  discover 
chromite ore  i n  Cuba (Davis, Jackson and Richter,  1960), but  the s teep 
topography and de ta i led  coverage necessary would probably make t h i s  work 
d i f f i c u l t  and expensive a t  Eklutna. 

Prospecting fo r  addi t ional  ultramaf i c  in t rus ives  and associated 
deposits of chromite, copper-nickel su l f ides ,  asbestos, platinum, i ron ,  
and mercury is recommended along the north and northwest side of the 
Chugach-Kenai Mountains, The use of chromium i n  panned stream sediments 
and nickel i n  stream sediments appears t o  be a rapid and effect ive means 
of reconnaissance f o r  the  ultramafic inst rusives .  
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Mofic gsbbro 

o Contains more than Soh chromite 
x Contoins hypersthene (maximum 5%) 

FIGURE 3. Composition of mafic and ultramofic rocks 


