
STATE OF ALASKA 
DIVIS'ION OF MINES AND MINERALS 

REPORT COVERING 
PRELIMINARY INVESTIGATION 

J, 7 L/ - "5 
McARTHUR RIVER BLACK AND WHITE SANDS DEPOSIT 

TYONEK AND KENAI QUADRANGLES 

MARTIN W. JASPER 
State Mining Engineer 

December 1960 



CONTENTS -- 

SuMluRY 

INXRODUCTION 

LOCATION AND ACCESSIBILITY 

CLIMATE: AND WATER SUPPLY 

HISTORY AND OWNERSHIP 

GEOLOGY 

Mine ra l i za t ion  

Samp 1 Fng 

CONCLUSIONS 

REFERENCES 

U.S.G.S. Bul. 862 Pages 16 and 84 

Map I attached 



PRJ21,IMINARY INVJSTIGATLON 

OF 

McARTKLTR RIVER FLATS BLACK SANDS 

SUMMARY 

The wh i t e  and b lack  sand concent ra t ions  along t h e  McArthur River 
" f l a t s "  cover a n  ex tens ive  a r e a ,  which has been es t imated  a t  a minimum of 
10 square mi les .  The source of  t hese  sands i s  from t h e  nearby g r a n i t i c  
masses. 

The topography of t h i s  a r e a  along t h e  McArthur and Chakachatna 
Xivers ,  i n d i c a t e s  it t o  have been a t  one time a 25 mi le  wide by 20 mi l e  long 
embayment of Cook I n l e t  which was f i l l e d  i n  wi th  al luvium t r anspor t ed  t o  
l a r g e  ex ten t  by t h e s e  two streams.  

The a r e a  s e l e c t e d  f o r  pre l iminary  sampling ( a t  200 f o o t  spacing 
a long  a 1200 f o o t  l i n e )  shows an  i r o n  content  ranging from 1.07 t o  1.67%, 
f o r  en average of 1.41% pe r  ton. The i r o n  content  of t h e  seven samples 
i.s too l o w  grade t o  be of i n t e r e s t .  Thickness of t h e  wh i t e  sand al luvium 
i s  unknown, a s  depths  of sampling was l imi t ed  t o  37 t o  40 inches.  



INTRODUCTION 

A p re l imina ry  i n v e s t i g a t i o n  of t h e  "black" and "white" sands 
a long  the  IlcArthur Kiver F l a t s  was made September I f ,  1960, a t  r eques t  
of Charles Kidder and James Marris, p rospec to r s  and l o c a t o r s ,  Anchorage 
r e s i d e n t s .  M r .  George S. Grimes of t h e  U.S. - Alaska Corporat ion,  a n  
export-intport company of Anchorage, joined i n  t he  r e q u e s t ,  having i n  mind 
t h e  poss i . b i l i t y  of t h e  magnet i te  sands being of i n t e r e s t  t o  c e r t a i n  
Japanese s t e e l  companies. 

Accompanied by Mr. Marr is ,  t he  t r i p  was made by c h a r t e r  f l i g h t  
w i t h  George Spernak, of Spernak Airways. 

LOCATION AND ACCESSIBILITY -- 
The a r e a  examined and sampled i s  loca ted  a t  approximate Long. 151"-56' 

and Lat.  61" -06' .  

Located about 16 mi l e s  ( a i r l i n e )  from mouth of t h e  WcArthur River  , 
i t  i s  a t  p r e s e n t  most r e a d i l y  a c c e s s i b l e  by p l ane ,  wi th  "bushif p i l .o t s  
u s ing  a n a t u r a l  b rush- f ree  hard packed sand a r e a  1500 t o  2000 f e e t  i n  
l eng th  and s e v e r a l  hundred f e e t  i n  width a s  a landing s t r i p .  * A t  time 
of v i s i t  t h e r e  were 8 smal l  p l a n e s  parked nearby,  a s  t h e  a r e a  i s  a favored 
one f o r  b i g  game hunting. Lt was r epo r t ed  that: l a r g e  m i l i t a r y  p lanes  have 
landed at. a number of p o i n t s  a long  t h e  wide sand f l a t s  of t h e  r i v e r .  

The USGS topographic Map o f  t h e  Kenai Quadrangle shows t h e  Cook 
I n l e t  t i d e  f l a t s  t o  extend about 2 mi l e s  o f f  shore a t  mean lower low t i d e ,  
f o r  5 mi les  t o  t h e  southwest and 10 mi l e s  t o  t h e  n o r t h e a s t  o f  mouth of 
McArthur River. Beyond t h i s  zero contour a water  depth of 60 f e e t  i n  
Cook I n l e t  i s  shown w i t h i n  -4, mile.  

Shallow d r a f t  b o a t s  and barges can  poss ib ly  reach  mouth of 
McArthur River a t  h igh  t i d e  f o r  loading o r  unloading f r e i g h t .  As an 
a l t e rna t i . ve ,  s u p p l i e s  and heavy equipment f o r  a p r o j e c t  i n  that .  a r e a  
could be handled by scows, o r  shallow d r a f t  "landing c r a f t J 1  and unloaded 
o r  loaded on t h e  t i d e f l a t s  a t  low t i d e .  

While t he  map shows t h e  r i v e r  f l a t s  t o  be marshy, t h e  a r e a  ex- 
amined was found t o  be a hard-packed "white" sand having a s c a t t e r e d  low 
"bush" willow growth, wi th  i n d i c a t i o n s  sugges t ing  t h a t  i n  r ecen t  y e a r s  
t h e  r i v e r  has been confined t o  i t s  p r e s e n t  channels.  Viewed from t h e  a i r  
t h e  "flat:sl '  extending 4 mi l e s  northwest t o  t h e  "braided" s t ream s e c t i o n  
of t h e  ri .ver,  a s  w e l l  as t h e  " f l a t s f '  t o  t h e  n o r t h  and e a s t  between t h e  
McArthur and Chakachatna Rivers  appear t o  be of s i m i l a r  c h a r a c t e r ,  

* Xefer t o  a t t a c h e d  Map I. 



During an  e f f o r t  made t o  g e t  around a low o v e r c a s t ,  f l i g h t  was 
made due south  f o r  about 15 m i l e s  ( p a r t l y  fol lowing t h e  Kus tas tan  R ive r ) ,  
no swampy a r e a s  were noted,  bu t  s c a t t e r e d  spruce and heav ie r  brush growth 
was observed. White sands were noted i n  "open" a r e a s  f r e e  of brush. 
Turned back by i n c r e a s i n l y  poor v i s i b i l i t y  a landing was made on a narrow, 
"white" sandy a i r s t r i p  along s i d e  of which t h e  Kenai A i r  Taxi  have a hunt ing  
camp0 

Observat ions made dur ing  the  in-and-outbound t r i p  t o  t h a t  r e g i o n  
sugges ts  t h a t  t r u c k  and t r a c t o r  equipment should have f a i r  going from t h e  
r i v e r ' s  mouth t o  s e c t i o n  sampled, 

CLIMATE AND IJATER SUPPLY 

With i c e  capped M t .  Spurr l y ing  about 30 miles t o  the  northwest  
and e x t e n s i v e - g l a c i e r  remnants t o  the  wes t ,  t h e  a r e a  i s  one of f a i r l y  
heavy ra i .n fa l1  i n  l a t e  sp r ing  and summer, and i s  r epo r t ed  t o  have deep 
snows dur ing  t h e  win te r .  

The run-off i n  t he  sp r ing  and t h e  r a i n y  summers sugges ts  t h a t  
t h e  streams i n  t h a t  d i s t r i c t  a r e  a t  high water  l e v e l s  most of those seasons.  
There i s  an  abundant water  supply f o r  a l l  purposes i n  t h e  area.  

HISTORY AND OWERSHIP -- 
L i t t l e  i s  known of p a s t  p rospec t ing  i n  t h i s  r eg ion ,  bu t  being 

r e a d i l y  access ible  f r o m  Cook In l e t  it seems certain that early day pros- 
p e c t o r s  covered it  i n  t h e i r  search  f o r  gold. The presence of " s t r eaks  of ' 

magnetite" i n  t h e  whi te  sands a s  we l l  a s  on t h e  r i v e r  b a r s  could no t  have 
escaped t h e i r  no t i ce .  The stream named Blacksand Creek, t h e  main w e s t e r l y  
t r i b u t a r y  of Kus tas tan  River  ( t h e  l a t t e r  be ing  a lower l i m i t  branch of 
t h e  McArthur R i v e r ) ,  sugges ts  t h a t  magnet i te  may be more abundant i n  t h a t  
s t ream than elsewhere i n  t h e  d i s t r i c t .  

The c la ims  stalced by Charles  Kidder and a s s o c i a t e s  l a s t  summer 
on t h e  IicArthur River  f l a t s  a r e  t he  f i r s t  known t o  have been loca ted  f o r  
t h e i r  "possible"  economically intportant magnet i te  conten t .  

~ e o l o g i c a l  mapping of t h i s  r e g i o n  has not been completed. However, 
a l l u v i a l s  i n  the " f l a t s "  of t h e  HcArthur River  and i t s  t r i b u t a r i e s  i n d i c a t e  
t h e i r  headwaters t o  be p r i n c i p a l l y  i n  a "white" g r a n i t e  formation. Weather- 
ing  of t he  grani1:e i s  r e l a t i v e l y  rap id .  The p rospec to r s  r e p o r t  s e v e r a l  
exposures examined on s lopes  of t he  dra inage  a r e a  have weathered t o  depths  
03 s e v e r a l  inches ,  w i th  t h e  ?reed g ra ins  of q u a r t z ,  f e l d s p a r s ,  and o t h e r  
minera l  c o n s t i t u e n t s  being carr i -ed down t h e  s lopes  by snowslides and t h e  
summer r a ins .  



The topography of t h e  a r e a  i n d i c a t e s  t hese  wide " f l a t s "  a t  one 
t ime t o  have been a 25 mi le  wide by 20 mi le  long "embaynent" along Cook I n l e t ,  
l a r g e l y  f i l l e d - i n  by sands and s i l t  de r ived  from the  g r a n i t e .  

Mine ra l i za t ion  -- 
An examination of t h e  "white" sands obtained i n  sampling t o  depths  

of 36 t o  38 inches  shows an  es t imated  50% t o  60% qua r t z ,  35 t o  40% f e l d s p a r ,  
and 5 t o  10% "black" mine ra l s  ( i nc lud ing  hornblende, pyroxene, b i o t i t e ,  and 
magnet i te) .  

I n  t he  augur samp:ling ho le s  t h e  magnet i te  occurs  p r i n c i p a l l y  i n  
narrow, varying width "streaks ' l  (1/16 inch  t o  & inch) ,  1% t o  3 inches a p a r t ,  
w i th  some disseminated g r a i n s  i n  t he  whi te  sands. These s t r e a k s  i n d i c a t e  
p e r i o d i c  extreme f lood  s t a g e s  of t he  s e v e r a l  streams ac ros s  t h e  wide f l a t s .  

Although i t  was s t a t e d  t h a t  g r e a t e r  magnet i te  concen t r a t ions  oc- 
cur red  f u r t h e r  downstream, a 1200 foo t  l i n e  (bearing N28E wi th  ho le s  a t  
200 foo t  spacing)  was l a i d  o u t ,  s t a r t i n g  about 100 f e e t  t o  no r th  of t h e  a i r s t r i p ,  
f o r  pre l iminary  sampling on t h e  theory  t h a t  t h e  heavier  b lack  sand concentra-  
t i o n s  should occur  i n  upper s e c t i o n  of t h e  f l a t s  nearer  t h e i r  source.  

An 8 inch  diameter pos tho le  augur w a s  used f o r  sampling. Seven 
samples were taken  and each sample was reduced t o  about 6 l b s  by pas s ing  
it through a Jones Sample S p l i t t e r .  With sands caving i n t o  the  ho le  upon 
reaching  ground water  l e v e l ,  depth  of sampling was l imi t ed  t o  36 t o  40 inches.  
I t  was i n t e r e s t i n g  t o  no te  t h a t  i n  almost every ho le  w e l l  rounded g r a n i t e  
pebbles  from % t o  2 inches i n  diameter  were found j u s t  below water  l e v e l .  
A few we l l  rounded small pebbles  were found i n  each ho le  above water  l e v e l ,  
vary ing  i n  s i z e  from t o  314 inches.  R e s u l t s  of t h e  sampling a r e  a s  follows:- 
------ 
Sample Depth I r o n  
No. -- i n . ' ~  - % * Desc r ip t ion  

306-A 37" 1.52 100 f t  n o r t h  of a i r s t r i p  

307-A 37" 1.67 200 ft N28E of No. 306-A 

308-A 38" 1,53 200 f t  N28E of No. 307-A 

309 -A 36" 1.43 200 f t  N28E of No. 308-A 

31Q-A 36'' 1.07 200 f t  N28E of No. 309-A 

311-A 40" 1.24 200 f t  N28E of No. 310-A 

312-A -- 37" -- 1.44 200 f t  N28E of No. 312-A 



* The iron analyses were based on the total sample in each case, 
and therefore includes the iron content of the hornblende, pyroxene, and 
biotite. The last three basic minerals were estimated to be equal to or 
in greater abundance than the magnetite. Z%e iron determinations were made 
by the approved acid method rather than by fusion. The iron content of 
the magnetite alone is therefore much less than the iron content reported 
above. 

Colorimetric smalysis of samples show T i 0 2  content to be 0.5 tO lXO 

A screen analysis of the samples gave the following results:- 

Screen Sizes -- Weight - Percentage 
Plus 314" mesh 0 grams 0.00% 

Plus k" mesh 8 grams 1.59% 

Plus 4 mesh 10 grams 1.99 

Plus 1Q mesh 7 grams 1.34 

Plus 40 mesh 255 grams 45 .OO 

Plus 60 mesh 145 grams 28.95 

Plus 80 mesh 46 grams 9.18 

Plus. 100 mesh 28 grams 5.58 

Plus 200 mesh 20 grams 3 a 98 

Minus 200 mesh 12 arams 2.39 

Total 501 grams 100.00% . 

Samples of the sands brought in by Mr. Kidder Brom area a mile or so down- 
stream showed a total iron content up to 6%. 

CONCLUSIONS ---- 
The above samples are too low grade in magnetite to be of economic 

interest for their iron content alone. However, a more thorough and syste- 
matic saxripling program holds possibility of finding an area having a higher 
magnetite content that may prove of interest. 



With ground water l e v e l  probably l y i n g  w i t h i n  3 f e e t  of t h e  
s u r f a c e  over t h e  ex tens ive  " f l a t s "  of t h e  McArthur River dra inage  system, 
and wi th  no informat ion  concerning t o t a l  t h i ckness  of t h e  whi te  and b l ack  
sand depos i t ,  an  exp lo ra t ion  program w i l l  r e q u i r e  use of churn d r i l l i n g  
o r  power d r i v e n  o r  augur type equipment capable  of t e s t i n g  t o  depths  of 
SO f e e t  o r  m r e .  With the  sands caving and running i n t o  t h e  hole  below 
the water l e v e l  ca s ing  w i l l  be  requi red .  

The fi.nding of g rave l  3 f e e t  below su r face  sugges ts  t he  p o s s i -  
b i l i t y  t h a t  t h e  more o r  l e s s  pure  sands may be l imi ted  t o  depths  of 
3 t o  20 f e e t ,  w i t h  t h e i r  t h i ckness  i nc reas ing  wi th  the  g radua l ly  diminish-  
ing  s t ream gradi.ent downstream. 

I n  event  a l a r g e  a r e a  can be proven wi th  magnet i te  conten t  of 
economic i n t e r e s t ,  the  h igh  percentage  o f  qua r t z  and f e l d s p a r  i n  t h e  sands 
might prove of equal  o r  g r e a t e r  value.  Fe ldspar  i s  a major requirement 
i n  t h e  g l a s s ,  p o t t e r y ,  and enamel i n d u s t r i e s ,  w i th  o the r  products  such 
a s  scour ing  powders and soaps using l e s s e r  amounts. Pure qua r t z  sands 
a l s o  have many uses i n  var ious  i n d u s t r i e s .  

Anchorage, Alaska 
December 1960 Elartin W, Ja spe r  

Mi.ning Engineer 
S t a t e  Div is ion  o 
Mines and Minerals  


