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Abstract 

On Claim Point, a small peninsula near the t i p  of Kenai Peninsula in SW Alaska, a number 

of chromite deposits occur in an intrusion of dunite tha t  consists almost en t i re ly  of olivine 

with accessory chromite. In the r icher  deposits the chromite i s  a product of l a t e  magmatic 

segregation, while in the lean ore and in the dunite the chromite crystall ized ea r l i e r  than 

the olivine.  In the main ore zone and probably in others as well, the emplacement of the ore 

was controlled by shearing s t resses  which were apparently operative b o t h  before and during the 

introduction of the chromi te - r i  ch magma, and which continued a f t e r  f inal  consol idation. 

A magnetic survey demonstrated that  moderately large posit ive anomalies ex i s t  over the 

shall ow-lying deposits , whi 1e the magnetic f i e ld  over the surrounding duni t e  i s  re lat ively 

uniform and of lower intensi ty .  A magnetic survey of the whole area underlain by dunite would 

therefore be of value in any search fo r  additional chromite deposits,  especially where the 

surface i s  covered by overburden. 

Introduction 

For many years chromite deposits have been known t o  ex is t  on  Claim Point, a small penin- 

sula near the t i p  of Kenai Peninsula in southwest Alasma (Fig 1 ) .  During 1917 and 1918 about 

2000 tons of shipping grade ore was mined from one of the larger deposits on Claim Point. 

Since then the deposits have lain id l e  except for  occasional prospecting and development work. 

I n  1918 and again in 1940 the area was examined and mapped, and estimates were made of ore 
1 

reserves based on surface samples. In December, 1947, a new camp was bu i l t  and preparations 
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were made f s r  renewed clevel~pment and mining. Ewly is 7942 a, s ~ r P a c c  sampling and Core 

d r i l l i ng  program was conducted by the U.  S.  Bureau oP ~ i n e s . ~    lowing th i s  the writer 

was invited t o  examine the deposits and conduct a magnetometer survey t o  determine i f  unknown 

orebodies, or  extensions o f  known ones, could thereby be indicated. The examination and 

magnetic survey were made during the period June 8-17, 7942, Plans t o  extend the magnetic 

survey t o  adjoining areas were abandoned when mining development was discontinued in July,  1942. 

Although the primary purpose of t h i s  paper i s  t o  describe the resu l t s  of the magnetic 

survey, some features of the mineralogy, s t ructure and paragenesis of the deposits are also 

discussed br ie f ly ,  since the wr i t e r ' s  views d i f fe r  in a few respects from those already 

published. 

Descri pt i  on of Depos i ts 

The chromite deposits occur in an intrusion of dunite,  which to  the north i s  in contact 

w i t h  s l a t e s  and graywackes (Fig 2 ) .  Dunite probably forms the bedrock of a l l  of Claim Point, 

b u t  i t  i s  exposed only in the higher parts and along the shore. Glacial t i l l ,  gravel and 

dense vegetation cover the lower parts of the peninsula. 

Mineralogically the dunite i s  simple; i t  consists essent ial ly  of olivine and sparsely 

disseminated chromite, together with a very small amount of magnetite and  minor al terat ion 

products of olivine. Occasional t h i n  seams of ol ivine and augite cut the dunite and the 

chromi t e  ore ,  Except near the contact with the graywacke, where i t  has in par t  altered to  

serpentine,  the dunite i s  re lat ively uniform in appearance and composition. A composite 

sample taken from near the ore contained: 1.8 percent Cr203, 5.5 percent Fe, and 44.5 percent 

MgO. Farther from the ore the chromite content decreases s l igh t ly ,  while the iron and 

magnesium oxide contents are approximately 6 percent and 40 percent, respectively. 2 

Two generations of ol ivine,  each containing disseminated chromite, are present in the 

dunite. The early ol ivine grains a re  relat ively large - u p  t o  s i x  mm long - and are  consider- 

ably strained and fractured,  b u t  are l i t t l e  altered t o  serpentine. Most of the chromite 

disseminated i n  this ol ivine crysta7lized a t  an early period from the magma, as rounded to 

euhedral grains about 0.5 mm in diameter. 



The lq t e r  olivine wqs deposited as fine grains in Irregular vetnlets qnd crqcks around 

the coarser olivine c rys ta l s ,  These grafns are Jess  strained, but a re  somewhat more serpenc 

tinized than the older ol ivine.  The chromite associated with the l a t e r  olivine i s  generally 

fine-grained and irregular.  Tt i s  l a t e r  t h a n  the second generation of ollvine and i s  

apparently contemporaneous with the serpentinization. 

Chromi t e  and olivine are  practically the only constituents of the ore; t h u s  i t  d iffers  

from the dunite mainly because of i t s  higher chromite content. The ore occurs in steeply 

dipping sheets and i r regular  lenses,  which range in s i ze  from thin streaks in the dunite to  

bodies several fee t  wide and perhaps 100 fee t  long, and in tenor f r o m  a few percent t o  over 

50 percent Cr203. 

Most of the individual deposits are  found in groups of varying s i z e ,  in which higher 

grade lenses and sheets a re  separated by Jean and nearly barren material .  Thus, while parts 

of these composite orebodies are  high-grade, the bulk of the material i s  below shipping grade 

The largest composite orebody has a maximum width of 80 fee t  and a length of about 300 fee t ,  

Only two orebodies of commercial s i ze  are known; they are the Reef deposit a t  the south- 

east  t i p  of Claim Point, and Bluff No. 1 deposit about 2000 f e e t  northwest ( f ig  2 ) .  Bluff 

No. 1 and a number of smaller deposits s t r i k e  N50-60°E - s l igh t ly  divergent from the more 

easterly s t r i k e  of the dunite layering - and are arranged en echelon in an east-west trending 

zone. The Reef and most of the remaining deposits may be similarly arranged in zones, b u t  

exposures were insuff ic ient  t o  permit detailed examination. In general they l i e  parallel  t o  

the steeply di ppi ng duni t e  1 ayers . 
Most attention was paid to  the Bluff No. 1 ore zone, where bedrock was exposed in a 

number of trenches. Drag folds and small ,  healed, steep f au l t s  are  conspicuous in th i s  zone. 

Many of the drag folds pitch northeast a t  15-25", and some of the ore lenses a re  elongated 

para1 l e l  t o  the axes of the folds.  Some of the small dikes that  cross the ore are  displaced 

by healed f au l t s .  Facing northeast, t he i r  displacements are t o  the r i g h t ,  These features 

are mainly associated with the richer ore;  they are  less  noticeable in the lean ore and are 

generally absent in the adjoining chromite. In a d d j  t ion,  the r icher  individual ore bodies 

s t r i k e  more t o  the north than the lean ore and the dunite (Fig 3 and 4 ) .  
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A number ~f steeply dfppir~g, ynhea7ed f a ~ l t s  q7s0 cross the ore zone. Along qny 

s ingle  f a u l t  the horizontal displacement $3 se7dm more t h a n  a few f ee t ,  b u t  since i t  i s  

usually in the same direction as that  of' the healed f a u l t s ,  the qggregate displacement 

along the ore zone may be considerable. 

All of these features;  the echelon position of the orebodies, the i r  d r a g  folds and 

healed f a u l t s  , and t h e i r  el l i p t i ca l  shape in vertical-longi tudinql sect ion,  indicate that 

shearing occurred along Bluff No. 1 ore zone prior t o  the consolSdation of the chromite-rich 

magma. Similarly,  the lack of these features i n  the lean ore and I n  the adjoining dunite 

indicates tha t  they were suff ic ient ly  consolidated t o  transmit the shearing s t resses .  

Conceivably, the ore could have been emplaced before the shearing occurred; a more l ikely 

explanation, however, i s  t ha t  i t  was introduced into shear joints during movement along the 

zone, and tha t  additional movement produced the flow features and the post~consol ida t i  on 

fau l t s .  

Thin sections of rich ore show chromite occurring in grains and in aggregates surrounded 

by ol ivine.  The ol ivine i s  considerably strained and cracked, b u t  is l i t t l e  a l tered t o  

serpentine. Some of i t  has been replaced by chromi t e ,  and many of the chromi t e  grains enclose 

partly replaced grains of olivine.  Most of the chromite in the rich ore i s  therefore l a t e r  

than the associated ol ivine.  I t  i s  largely a product of l a t e  magmatic segregation, although 

a minor amount was apparently deposited by s t i l l  l a t e r  hydrothermal solutions.  In the dunite 

and in some of the lean ore,  on the other hand, the chromite formed ear l ie r  than, or was 

contemporaneous with the olivine.  

Several features disclosed by the br ief  geologic examination aided in planning the 

magnetic survey and in interpreting resu l t s .  Thus, the uniform nature of the dunite and the 

absence of large f au l t s  indicated tha t  re lat ively small magnetic variations would be assoc- 

iated with the dunite i n  s p i t e  of i t s  paramagnetic character. I n  addition, the position and 

shape of the orebodies indicated tha t  any associated magnetic variations would be found 

nearly d l rec t ly  over t h e m .  



Mqgnetic $ Y ~ Y ~ , Y  

F i e l d  Measurwents 

In order t o  learn something of the magnetic properties of the dunjte and the chromite, 

and of the magnitude of  the anomalies to  be encountered, several f i e l d  t e s t s  were made before 

the magnetometer survey was run. 

Tests with an alnico magnet f i t t e d  with pole pieces showed tha t  although both materials 

are paramagnetic, the permeability of the ore i s  considerably higher than t h a t  of the dunite. 

Fragments of chromite 9-2 mm i n  s i z e  were readily at t racted by the magnet, while similar 

fragments of dunite were only s l ight ly  at t racted.  In addition, 10-pound specimens of ore,  

held a1 ternately above and below the magnetometer, produced deflections roughly proportionate 

to  the grade of the ore.  A maximum deflection equivalent t o  a change of 70 gammas was 

produced by high-grade ore. Similar specimens of dunite produced deflections of only a few 

gammas. A dip needle, s a t  normal to  the magnetic f i e l d  when held over dunite, was deflected 

up to  four degrees over high-grade chromite lenses, indicating posit ive anomalies up  t o  

1500-2000 gammas. L i t t l e  increase in dip was noted over small and low-grade orebodies. 

A ver t ical  f i e ld  balance with a sens i t iv i ty  of 40 gammas per scale  division was used for 

the magnetometer survey. Traverses were run over most of the orebodies, but a more detailed 

survey was made only of the Bluff No. 1 ore zone, where ample sampling data were available. A 

to ta l  of 192 s tat ions were occupied in four and one-half days. Two days were los t  because of 

magnetic disturbances. A forecast of probably magnetic conditions , supplied by the College 

Observatory of the Carnegie Ins t i tu t ion ,  was of considerable aid in planning the survey. Since 

only one magnetometer was available,  diurnal and other corrections were determined by hourly 

checks a t  base s ta t ions .  

Results 

Positive ver t ical  anomalies, varying between a few hundred and 1800 gammas, were found 

over a l l  of the larger and higher grade individual orebodies. The areal extent of these 

anomalies corresponded closely to  tha t  of the ore exposed a t  the surface of bedrock. Magnetic 

profiles across composite orebodies t h u s  consist of a ser ies  of highs, located d i rec t ly  over 

the high-grade lenses or sheets ,  separated by lows, located over the low-grade material. 
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Some typi cqJ prof i7es a r e  shown In F i g s  5.7 1 , together w i t h  the c~rresponding 

chromic oxide and iron contents2 o f  ore and dunite q t  the t op  o f  Bedr~ck. Only those 

samples taken directly beneath the i r  corresponding magnetometer s ta t ions  were used in th i s  

comparison. Where s tat ions were located between two adjoining samples; the mean of the two 

analyses was used; and i n  a few cases where s tat ions were offset  several f ee t  from any 

samples, weighted mean values of several analyses were used. In  order t o  extend the comparison 

t o  the adjoining dunite, where detailed sampling data were not  available,  the chromic oxide 

and iron contents of a composite sample were used. 

As might be anticipated, the anomalies are determined largely by the tenor of the near- 

surface ore,  although other factors a re  of course effect ive.  Profi les  over some deposits 

w i t h  abnormal chromium-iron ra t ios  indicate that the anomalies are  more closely related to  the 

iron than to  the chromium. This d is t inc t ion ,  however, i s  of l i t t l e  importance, since with a 

few exceptions the iron content increases w i t h  increased chromium, although the iron-chromium 

ra t io  decreases with increased chromium. 

Figs 12 and 13 indicate tha t  in  general the ver t ical  intensi ty  anomalies are proportionate 

in magnitude t o  the chromic oxide a n d  iron contents of the material a t  the top of bedrock. 

The sca t t e r  in these graphs is a measure of the influence on the anomalies of factors other 

than are tenor,  the most important of which are s i z e ,  shape and position of the deposits. 

Thus the presence of ore-bodies that  do not outcrop a t  the surface may be anticipated where 

positive anomalies are  encountered over areas of low surface tenor. The parabolic trend of 

the points i s  probably a function of the s i ze  of the orebodies rather  than of the i r  tenor. 

Fig. 14, a magnetic contour map of the Bluff No. 1 ore tone, shows the region of high b u t  

irregular intensity over the ore,  and the lower and more uniform f i e l d  over the dunite. To 

show in addition the correlation of magnetic anomalies with the individubl deposits would 

require a smaller contour interval than was convenient t o  use here, as well as some method 

of indicating the posi t ion and tenor of these deposits w i t h o u t  introducing confusing detai 1 . 



~~~~~~y ?nd Concl Y S ~  ~ n s  

The C 1  aim P o i n t  chromtte ciepost t s  are magmetlc segregatjons in which hydrothermal 

processes played a minor par t .  The chromite i n  the lean ore formed eqr l ie r  t h a n ,  or 

contemporaneous with the olivine; whlle the richer ore formed a t  a l a t e  magmatic stage, 

a f t e r  the par t ia l  cons01 idation of the enclosing dun?  te .  

A t  l e a s t  one ore zone, the Bluff No. 1 ,  i s  coincident with a zone of s t r a i n  which was 

probably established before the emplacement of the ore and which therefore governed i t s  

emplacement. Drag folds and fau l t s  along th is  zone show that  movement continued a f t e r  the 

introduction of the ore; and unhealed s tep  fau l t s  show that  additional movement took place 

a f t e r  i t s  consol idati  on.  

Other small, near-surface chromite deposits dol~btless remain undiscovered in th i s  known 

mineralized area. Whether or not additional ones ex is t  outside t h l s  area cannot be determined 

from geologic evidence alone. I t  i s  apparent, however, that  i f  the zone of s t r a i n  that  

controlled the emplacement o f  ore along the Bluff No, 1 zone continues westward, additional 

large deposits are more l ike ly  t o  ex i s t  here than i n  undisturbed areas.  Similarly, other 

deposits might be anticipated along the s t r i k e  o f  the Reef deposit, but unfortunately they 

would l i e  under water. 

Over the dunite the vertical  magnetic f ie ld  i s  re lat ively uniform, while over the 

chromite i t  i s  considerably higher and i s  approximately proportionate to ' the tenor and s ize  

of the deposits. Because of the large anomalies encountered over known deposits,  i t  should 

be possible to  indicate the presence of similar near-surface deposits even when covered by 

considerable thicknesses of overburden. Deeper lying deposits could also be indicated, 

pr~vided  the i r  magnetic f i e lds  are not masked by overlying ore. Close spacing of magnetometer 

s ta t ions would be necessary in any complete survey of the area, because of the small areal 

extent of anomal ies associ ated w i t h  near-surface deposits , 

Excluding deposits underlying known ore,  any new deposits must be sought in areas covered 

by thick overburden. For th i s  reason additional prospecting should be preceded by a magnetic 

survey in order t o  el jrninate some of the relat ively slow and expensive trenching and diamond 

dr i l l ing .  However, since on the whole the ore i s  of marginal grade, the present economic 
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f e a s i b i l i t y  of qddt t iona7 wrk 1s d ~ u k t f u l  . 
In t h e  w r i t e r ' s  exper ience  t h e  Claim Point  d u n i t e  i s  unique mong u l t r a b a s i c  i n t r u s i o n s  

i n  t h a t  a l a r g e  p a r t  of i t  i s  rnagnettcally uniform. I t  I s  un l ike ly  t h a t  s i m i l a r  f avo rab le  

condi t ions  f o r  magnetic explora t ion  exfs t  i n  many o t h e r  chromite-bearing a r e a s .  
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FIG. 5, - COMPARISON OF %3RTICAL IKmSITP BHOMALY WIm 
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FIG. 8. -- CGhffA31SO% OF VZRTICAL IISTEBSITP AHObfALY WIm CIIRO!.IIC 
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XIG. 9. -- COiC?AfiISON OF T.!&ITICAL I2TGJSITT aTIOPWiY WIT?? C?SP;lC 
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