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REPORT ON 
PRELIMINARY INVESTIGkTION 

THE RIIilGS RIVER AREA LIIvESTONE DEPOSITS 
~C'HORAGE Q U A D M G L E  

The reconnaissance s tudy  of t h e  Kings River dra inage  a r e a  confirmed 
the  occurrence of ex tens ive  highgrade l imestone depos i t s  a long the  6 t o  8 miles  
of t h e  East  Pork, The d e p o s i t s  a r e  considered t o  be  of a magnitude t h a t  can 
supply a l l  requirements  and fo re seeab le  f u t u r e  demands f o r  cement i n  t h e  Cook 
Inlet-Anchorage r eg ion  and t h e  ra i lway b e l t .  

The d iscovery  l a s t  summer of t h i s  n a t u r a l  resource ,  a f t e r  an  in t ens ive ,  
sys temat ic ,  s ea rch  of t h e  upper Cook Inlet-Anchorage r eg ion  by t h e  Permanente 
Cement ~ o n l p a n ~ ' s  f i e l d  team, i n  a r e a d i l y  a c c e s s i b l e  a r e a  t h a t  had not  p rev ious ly  
been s tud ied  o r  geo log ica l ly  mapped by a government agency o r  by p r i v a t e  i n t e r e s t s ,  
came a s  a s u r p r i s e  t o  i ndus t ry  and t o  t h e  pub l i c .  

S i tua t ed  i n  a d i s t r i c t  where t h e  t h r e e  s taked a r e a s  a r e  w i t h i n  8 ,  16, 
and 17 mi l e s ,  r e s p e c t i v e l y ,  from t h e  Glenn Al len  Highway a t  Mile 71 t o  72, i t  
i s  an a d d i t i o n a l  10 mi l e s  t o  t h e  ra i lway a t  Sut ton ,  where a 30 a c r e  p l a n t  s i t e  
has  been acquired,  An ample supply of c o a l  and t h e  o t h e r  rat7 m a t e r i a l s  needed 
2or cement manugacture a r e  a v a i l a b l e  w i t h i n  a :Few miles  of t h e  p l a n t  s i t e ,  

FThile t h e  t h r e e  l imestone a r e a s  acqui red  by t h e  company a r e  t h e  most 
obvious and r e a d i l y  a c c e s s i b l e ,  it seems reasonable  t o  expect  t h a t  w i t h i n  the  
4. mile  s e c t i o n  downstream from Lus ter  Creek o the r  s e c t i o n s  of t h e  n e a r l y  pure  
l imestone formation w i l l  be found along t h e  same formation. It i s  a n t i c i p a t e d  
t h a t  topographic cond i t i ons  i n  t h i s  l a t t e r  a r e a  w i l l  make mining c o s t s  apprec iab ly  
higher .  

% h e n  development and mining of t h i s  n a t u r a l  resource  i s  undertaken, 
t h e  ope ra t ion  OF t h e  cement p l a n t  w i l l  have a b e n e f i c i a l  impact which w i l l  b e  
f e l t  throughout t h i s  region.  It can be p red ic t ed  t h a t  ope ra t ion  w i l l  prove a 
r e a l  i ncen t ive  f o r  development of o t h e r  n a t u r a l  r e sou rces ,  which a r e  an  abso lu t e  
requirement t o  c r e a t e  a sound year  around economic cl imate.  



INTRODUCTION 

With d iscovery  and l o c a t i o n  of a p rev ious ly  unmapped Limestone depos i t  
i n  t h e  ,!!nchorage Quadrangle by t h e  Permanente Cement Company of C a l i f o r n i a  i n  
June and J u l y  1960, a reconnaissance s tudy  of t h e  r eg ion  was reques ted  by James 
A, p J i l l i a a s ,  D i rec to r ,  Sta.te Div is ion  of Mines and Minerals,  It was made dur ing  
period. of September 1 6 t h  t o  l 8 t h ,  1960 by Miro If ihel ich and Martin Jasper ,  Paclc 
and saddle  ho r ses  were r en t ed  from Leo Remermyer, a homesteader and b i g  game 
guide hiving a t  D r i l l  Lake, Chickaloon d i s t r i c t .  A s  M r .  Kenmermyer w a s  2ami l ia r  
w i t h  t h e  a r e a  as a whole and t h e  claims loca t ed  by Permanente i n  p a r t i c u l a r ,  he 
was engaged a s  guide f o r  t h e  t r i p ,  

The o b j e c t i v e  of t h e  pre l iminary  i n v e s t i g a t i o n  was t n  - 
(1) determine t h e  location and approximate a r e a l  e x t e n t  of t h e  s t r u c t u r e  a s  a 
whole and i n  t h e  a r e a s  i n  which t h e  claims were loca t ed  i n  p a r t i c u l a r ;  

(2) ob ta in  samples t o  determine grade (chemical a n a l y s i s )  of t h e  l imestone;  

(3) o b t a i n  information a s  t o  t h e  l imestone formations p o s s i b l e  con t inua t ion  
along and beyond limits of t h e  Kings River Eas t  Pork dra inage  b a s i n  t o  t h e  north-  
e a s t  and southwest;  

(4) and t o  obta-in information a s  t o  i t s  r e l a t i v e  a c c e s s i b i l i t y  for  economic ex- 
p l o i t a t i o n i  

LOCATION AND ACCESSIBILITY 

For r e f e rence  purposes t h e  t h r e e  l o c a t i o n s  s taked  by t h e  Permanente 
Cement Company a r e  des igna ted  ~ r e a ' s  1, 2, and 3, 9: 

Area 1 i s  s i t u a t e d  approximately 1-3 /4  m i l e  N30W of Castle Mountain 
between t h e  2500 t o  4300 e l e v a t i o n  on t h e  s t e e p  west s lope  of t h e  mountain, The 
f o u r  l imestone p l a c e r  c laims i n  t h i s  group (CAL Noos 1, 2, 3 ,  & 4) a r e  l oca t ed  
about 12  mi l e s  from mouth of Kings River; The d i s t a n c e  followed along t r a i l  
from D r i l l  Lake i s  es t imated  t o  be 6 miles, 

These claims were t h e  f i r s t  l oca t ed  by Bermanente, and a r e  s a i d  t o  
cover l i m i t s  of t h i s  l imestone "remnant" which i s  r epor t ed  t o  be surrounded (?) 
by greenstone,  P r o j e c t i o n  of e x i s t i n g  Township and Sec t ion  l i n e s  p l aces  them i n  
Sec t ions  4 and 5, Township 20 North, and Range 5 East ,  

Area 2, c o n s i s t i n g  of  2 l imestone p l a c e r  c laims (Cf i  Noes 5 & 6) along 
s t r i k e  of t h e  major l imestone formation 02 t h e  d i s t r i c t  i s  t h e  second area s taked  
by Rermanente. They a r e  s i t u a t e d  a t  approximate Longitude 148" 31' West and 
La t i t ude  61' 57' North; This area. i s  5 mi l e s  N35"E from mouth of t h e  Eas t  Pork 

Refer  t o  Nap I. 



t o  mouth of a no r the r ly  previous ly  unnamed t r i b u t a r y  (ca l led  Luster  Creek by t h e  
l o c a t o r s  f o r  re ference  and iden t i f i ca t ion  purposes),  thence 3/4 mi le  nor th  from 
confluence of t h e  l a t t e r  stream wi th  t h e  East  Porko Thes claims l i e  on w e s t  
s i d e  of Luster  Creek w i t h i n  range of 2800 t o  4400 f o o t  e l eva t ions ,  Jx:k 

Area 3 i s  a group of 6 limestone p lace r  claims (GAL Noes 7,8,9,10,12 & 12) 
which a r e  s i t u a t e d  about 1 m i l e  N5O0E of Area 2, A c e n t r a l  po in t  i n  t h i s  group 
i s  a t  approximate Longitude 148O 24' West and La t i tude  61" 57' North. Located on 
nor th  s i d e  of the  East  Fork t h e  claims l i e  wi th in  a v e r t i c a l  range of 3200 t o  6000 
f e e t  e levat ions ,  They comprise t h e  t h i r d  group loca ted  by t h e  company.** The 
t h r e e  areas  (a t o t a l  of 1 2  Ls "Placer" claims) a r e  p resen t ly  access ib le  by c a r  
t o  D r i l l  Lake, a d i s t ance  of 8L: miles  from Anchorage, From D r i l l  Lalce t o  Area 3 
over t h e  pack and saddle horse t r a i l  i s  est imated a t  17 m i l e s ,  

There a r e  a number of s h o r t  swampy sec t ions  along I mile of the  t r a i l  
between Area 1 and mouth of t h e  East  fork ,  wi th  gravel  wi th in  2 t o  3 f e e t  of t h e  
surface,  Observations ma.de dur ing  t h e  t r i p  i n d i c a t e  road cons t ruc t ipn  t o  t h e  
limestone a reas  should be r e l a t i v e l y  easy. 

It i s  understood a p p l i c a t i o n  has been made t o  the  S t a t e  Divis ion  of 
Lands by Permanente f o r  a road right-of-way i n t o  the  d i s t r i c t *  Their p l an  i s  
repor ted  t o  be a r o u t e  which riould t ake  o f f  from the  Glen Highway a t  about M i l e  71, 
a mile  o r  so southtrest of Lake Ida* This rou te  would be 9 t o  10 mi les  s h o r t e r  
than it would be i f  it were s t a r t e d  a t  end of the  e x i s t i n g  D r i l l  Lake road. The 
d i s t ance  from Mile 71 t o  Area 1 would be around 8 miles ,  t o  Area 2 about 16 mi les ,  
and t o  Area 3 about 17 miles,  Prom H l e  71 t o  t h e  proposed p l a n t  s i t e  on a 30 ac re  
t r a c t  a t  Sut ton  is  8 t o  9 miles,  making a. t o t a l  d i s t ance  from Area 3 t o  Sutton of 
26 miles. 

CLLHATE AND WATER SWPTJ 

Climatic condi t ions  a r e  s imi la r  t o  o ther  a reas  along southern f r i n g e  . 
of t h e  Talkeetna Mountainsr Winter snow accumulations i n  t h e  upper Kings River 
and i t s  East Pork v a l l e y s  a r e  repor ted  t o  have 5 t o  6 f o o t  maximum depths. The 
annual r a i n f a l l  probably equals  t h a t  of the  Iqatanuska River Valley. 

Stream flow of t h e  Eas t  Pork a t  t i m e  of v i s i t  was est imated a t  4000 t o  
6000 cubic f e e t  per  minute, and appeared t o  be g r e a t e r  than volume flowing i n  
Kings River above mouth of t h e  East  Pork. Stream flow i n  the  East  Pork above 
Luster  Creek i s  considered ample t o  supply requirements f o r  any s c a l e  limestone 
mining opera t ion  t h a t  may be undertaken by t h e  Permanente Cement Company i n  Area. 3, 

TIMBER P_ND VEGETATION_ 

Only s c a t t e r e d  spruce a r e  t o  be found along t h e  lower East  ~ o r k ' s  
v a l l e y  bottom, wi th  no spruce noted on t h e  v a l l e y  slopes. Tree growth i s  l a r g e l y  
l imi t ed  t o  small diameter f a i r l y  abundant b i rch ,  poplar ,  and cottonwood, wi th  t h e i r  
occurrence l imi ted  t o  the  v a l l e y  bottom and a few hundred f e e t  up the  mountain slopes;*J,+: 

** Refer t o  Map 1 at tached and t o  USGS topog Maps D-4 and D-5, Anchorage Quadrangle. 

+:** Refer t o  a t tached P l a t e  80;s 1 t o  6; 
- 3 



Willow and a l d e r  a r e  present  i n  f a i r l y  dense growths a t  numerous 
p o i n t s  along t h e  bottom and lower s lopes  of t h e  East  Fork va l l ey ,  wi th  t h e  brush 
l i n e  wi th in  l i m i t s  of t h e  3000 t o  3500 foo t  contours* Above t h i s  e l eva t ion  
vege ta t ion  i s  l a r g e l y  l imi t ed  t o  a t h i n  covering of moss, s h o r t  grass ,  and low 
bush blueberry plants.*f:* 

The East  Pork of Kings River v a l l e y  i s  a t y p i c a l  "u" shaped g l a c i e r  
scoured areao The r i d g e  c r e s t s ,  e s p e c i a l l y  no t i ceab le  around l i m i t s  of Area 3 ' s  
"hanging valley", a r e  s e r r a t e d  wi th  h ighes t  peak on nor th  s i d e  of t h e  c i rque  
having an e l eva t ion  of 7185 fee t .  -ww: 

HISTORY AND OtBIERSHPP 

The only limestone noted i n  t h i s  d i s t r i c t  by t h e  USGS i n  the  p a s t  has 
been l imi ted  to  mention of the  Area 1 occurrence, as the  Kings River drainage 
system has no t  been geologica l ly  mapped o r  covered by d e t a i l e d  study. The Uo S. 
Bureau of &Enes a l s o  noted t h e  Area 1 limestone, and years  ago d id  some work on 
a c o a l  bed 1 t o  1% miles  t o  nor theas t  of it, 

Although prospectors  and hunters  over t h e  years  must have noted and 
recognized the  limestone formation along t h e  East  Pork va l l ey ,  i t s  "discovery" 
and recogn i t ion  of i t s  p u r i t y  and economic importance, must be c r e d i t e d  t o  
Permanente Cement ~ o n p a n ~ ' s  Eield p a r t y  's thorough search f o r  a depos i t  i n  t h e  
Anchorage-Palmer region,  r e s u l t i n g  i n  s t ak ing  the  12 p lace r  claims l a s t  summer 
a s  shown on the  map. w f e  

I n  add i t ion  t o  the  12 p lace r  claims,  2 lode claims ( the  RAM and EVE) y i  f5-?"'' 
were loca ted  t o  cover p y r r h o t i t e  occurrences, Prom the  Location Notice desc r ip t ion  
t h e  IUU.1: i s  described a s  being "2 miles  nor the r ly  from H i l l  6394" (which i n  f a c t  
Is a c t u a l l y  S58" t o  60°E and s c a l e s  2-3/4 mi les  t o  a peak marked 6394 foo t  eleva-  
t i o n  grom e a s t  end of Area 2 claims,) 

The E t a  Lode Claim i s  described on Location C e r t i f i c a t e  a s  being 
"4000 f e e t  i n  souther ly  d i r e c t i o n  from H i l l  7185,'' which i n  f a c t  i s  S15E and 
s c a l e s  0;9 mile from peak marked 7185 f o o t  e l eva t ion  on the  map; This "Discovery" 
l i e s  s h o r t  d i s t ance  e a s t  from nor theas t  corner  of Area 3 p lace r  claim group, 

With the  preliminazy i n v e s t i g a t i o n  of t h e  limestone occurrences along 
r i g h t  l i m i t s  (north and northwest s ide)  of t h e  East  Pork confined t o  one day spent  
i n  Area 3,  t h e  time was l a r g e l y  devoted t o  sampling and no d e t a i l e d  mapping of 
s t r u c t u r e s  was attempted, This a rea  was se l ec ted  a s  it  has t h e  g r e a t e r  known exposed 
width and length  and the  topography suggests  i t  t o  be t h e  e a s i e s t  t o  exp lo i t ,  Ob- 
servatFons i n d i c a t e  t h e  a rea  a s  a whole t o  have a somewhat complicated s t r u c t u r a l  
system which would take  considerable time t o  work out  and map, 

. y- 

**-k Refer t o  Mep 1 and P l a t e  No;s 3-4-6; 



The limestone formation has a genera l  N45" t o  50°E s t r i k e  i n  t h e  6 
mi le  s e c t i o n  Zrom end of r i d g e  (2 mi les  n o r t h  of the  East  ~ o r k ' s  mouth) t o  head 
of t h e  "hanging va l ley"  i n  Area 3. It i s  repor ted  t o  continue t o  t h e  nor theas t  
t o  t h e  t h e r e  northwest t rending East  Fork, but  e g f o r t  t o  t r a c e  i t  f u r t h e r  t o  the  
nor theas t  has not  been made t o  date, The formation has not  been picked up on 
i t s  p ro jec ted  s t r i k e  t o  t h e  southwest on west s i d e  of Kings River,  which suggests  
a l a r g e  displacement along t h e  major f a u l t  i n  which t h a t  r i v e r  v a l l e y  is  deeply 
entrenched. 

The p reva i l ing  d ip  of t h e  Limestone bed(s?) was not  determined, and 
outcrops suggest i t  t o  be var iable .  I t s  outcrop on t h e  west s i d e  of Luster  Creek 
has an apparent d i p  of 50" t o  60" northwest; The p rec ip i tous  outcrops and peaks 
around t h e  "hanging val leyi '  i n  Area 3 suggest i t s  d i p  i n  t h a t  s ec t ion  t o  be near  
v e r t i c a l ,  and i t s  g r e a t  width (estimated a t  3 / 4  t o  1 mile,  wi th  a f i n e  grained 
l i g h t  colored a c i d i c  i n t r u s i v e  on northwest s i d e  of the  c i rque)  suggests  a 
" t ight"  t runcated  a n t i c l i n a l  (?) o r  s y n c l i n a l  (?) gold* 9 ~ : *  

A l a r g e  "bulgef' i n  the  limestone formation occurs  t o  t h e  e a s t  and north- 
e a s t  of t h e  Area 3 claim group, covering an a r e a  roughly 3/4 t o  1 mile  i n  width 
(east-west) and 1% m i l e  i n  length  t o  t h e  nor theas t ,  where it i s  abrupt ly  terminated 
a t  t he  East  Fork of Kings River,  On t h e  e a s t  and south s i d e s  of t h i s  "bulgedt' a rea ,  
t h e  limestone i s  i n  contac t  wi th  g r a n i t e  f o r  t h e  most p a r t  and greenstone (andes i te?)  
f o r  t h e  balance, The grani te- l imestone contac t  continues wes ter ly  t o  po in t  about 
midway on south s i d e  of t h i s  claim group, From here  t o  southwest l i m t t s  of t h i s  
s taked a r e a  occasional  small outcrops of a blocky s l a t e  under l i e s  t h e  limestone. 
bra two draws a t  southwest end of Area 3 bedrock exposed i n  p rec ip i tous  f a l l s  of 
small  streams shows a 50 t o  60 f o o t  thickness of a brecc ia ted  greenstone "flow" 
remnant (?), with  an estimated 200 t o  300 foo t  th ickness  of weathered s l a t e s  over- 
ly ing  the  greenstone and underlying t h e  limestone. **** 

On south s i d e  of t h e  East  Fork i n  t h i s  a r e a  the  lower s lopes of t h e  
mountain a r e  non-calcareous, h ighly  metamorphosed, sediments, wi th  no limestone 
measures i n  evidence; 

Viewed Erom a d i s t ance ,  t h e  mountainous a rea ( to  nor th  and northwest) 
beyond the  limestone formation of Area 3 ,  shows a number of g r a n i t e  s tocks  a s  
"islands" i n  surrounding sediments (and probable greenstone),  

It Is estimated t h a t  width of t h e  limestone formation i n  Area 3 claim 
group w i l l  r e q u i r e  an a d d i t i o n a l  two claim widths t o  cover it, while  wi th in  and 
t o  nor th  and south of t h e  c i rque  e i g h t  o r  more claim widths might be requi red  
f o r  t h e  mi le  o r  more d i s t ance  nor theas t  t o  the  East  Pork, 

Area 2 was not  examined f o r  reasons noted above, Claims stalced here  
were l imi ted  t o  two along s t r i k e  of r'ormation f o r  d i s t ance  of % mile, From a 
3/4 mile d i s t ance  it does no t  appear t h e i r  660 f o o t  width f v l l y  covers t h e  forma- 

1 eds t i o n ,  This seems apparent a s  outcrops on Luster  Creek s,canyon wal l ,  viewed from 
d i s t ance  of 3/4 mile,  appears and i s  repor ted  t o  have seve ra l  t imes t h a t  width; *fee** 

* Refer t o  Views on P l a t e  Noes 2-3-4-5 
J .LJ..*. ~ c ~ ~ ~ ~ ~ .  Refer t o  V i e w  No. 6, P l a t e  3, and View No. 8, P l a t e  4. 
J 1 5  1 xxd::c* Refer t o  View No, 10, P l a t e  5 



Continuing southwesterly, no prominant exposures of t h e  limestone- 
were noted i n  t h e  next  3.5 mi les  do~mstream from mouth of Luster  Creek along t h e  
northwest s lopes  ( r i g h t  l i m i t s )  of t h e  va l ley .  It i s  poss ib le  t h a t  formation i s  
obscured by t h e  l i g h t  snow cover above t h e  4000 foo t  level .  However, t h e  l imi ted  
l i g h t  colored exposures on t h e  s t eepe r  s lopes  a s h o r t  d i s t ance  below the  snow 
l i n e  could poss ib ly  be limestone, bu t  no limestone "f loat1 '  was noted i n  lower 
end of t h e  draws of t h i s  3,5 m i l e  sec t ion ,  *Jc* 

I n  t h e  3.5 t o  4.0 mi le  s e c t i o n  below mouth of Luster  Creek t h e r e  i s  a 
prominanr p rec ip i tous  exposure of t h e  limestone i n  b lu f f  a t  top of t h e  northwest 
v a l l e y  slope. l'Ploat'l i n  gulch below t h i s  exposure shows the  limestone t o  be 
genera l ly  impure, wi th  considerable s i l i c i f i c a t i o n  and p y r i t i z a t i o n  noted, Be- 
cause of i t s  apparent i ~ p u r i t i e s  t h i s  occurrence was not  examined, and no doubt 
i s  reason f o r  no e f f o r t  being made t o  s t ake  it by agents  of t h e  Permanente Cement 
Company. 

For 2;5 mi les  along lower southeas t  s i d e  of t h e  Eas t  Fork va l l ey ,  and 
f o r  an  a d d i t i o n a l  L 7 5  mi les  below mouth of Eas t  Forlc, on e a s t  s i d e  of Kings River, 
t he  formation appears t o  be l imi t ed  t o  t h e  "whitel 'granite and small  i s o l a t e d  a reas  
of greenstone, wi th  t h e  g r a n i t e  having an  est imated width of 1,0 t o  105 m i l e s ;  

-- n . .. L Area 1 , loca ted  about 1.0 mi le  e a s t  of Kings River and about 2 miles 
d o ~ m s t r e a ~ n  from mouth of East  Fork, i s  repor ted  t o  be surrounded by greenstone 
(andes i te?) .  About 0.75 mile nor theas te r ly  of Area 1, t h e r e  i s  an elongated 
occurrence of a dolomit ic  limestone along a s teep  narrow r idge  r epor t ed ly  t raced  
f o r  about 1.0 mile,  Neither of these  two occurrences were examined, a s  both of 
them appear t o  be "remnants". * 

Fau l t ing  

The shor t  t r i b u t a r i e s  on both s i d e s  of t h e  East  Pork a r e  entrenched 
along p lanes  of a "block" f a u l t i n g  system of  a. general  northwesterly s t r i k e ,  with 
displacement of the  limestone formation considered t o  be of minor importance, 
Luster  Creek l i e s  wi th in  a f a u l t  zone, which from a 3 / 4  mile d i s t ance  suggests  
a ho r i zon ta l  displacement of I00 t o  200 f e e t *  

'She northwesterly t rending sec t ions  of Rings River and the  East Fork 
a r e  entrenched i n  major f a u l t  zones along which displacements 05 r e a l  magnitude 
occurred; This is  evident  by f a i l u r e ,  t o  da te ,  t o l o c a t e  contpnuation of t h e  
Limestone formation t o  southwest of Kings River and t o  the  nor theas t  of t h e  East  Fork* 

Minera l iza t ion  

The known mineral  concent ra t ions  along t h i s  l imestone b e l t  a r e  l imi t ed  
t o  two "massive" p y r r h o t i t e  occurrences i n  Limestone-granite contac t  a reas ,  The 
ETTE and W v f  lode claims (mentioned above) were loca ted  t o  cover these  depos i t s ,  
It i s  repor ted  t h a t  samples taken c a r r i e d  no copper, n i cke l ,  gold, nor s i l v e r  
va lues  and the  depos i t s  a r e  not  considered of s p e c i a l  i n t e r e s t  a t  t he  present  time. 
Disseminated p y r i t e  was noted i n  limestone " f loa t"  near  southwest end of t h i s  

J .7..r. I. 
~ c ~ ~ ~ ~ ~ .  Refer t o  Views No. 3 & 4, P l a t e  2, 
-r, Refer t o  Hap I. 



Eormation, Minor amounts of chalcopyr i te  and malachite  have been repor ted  a t  
s eve ra l  p o i n t s ,  but were not  considered t o  be of s p e c i a l  i n t e r e s t .  The limestone- 
i n t r u s i v e  contac ts ,  however, should be more thoroughly prospected a s  s i m i l a r  
a reas  i n  o ther  regions  have proven t o  be a "favorable" environment f o r  o r e  deposi- 
t i o n  i n  many cases. 

S amp 1 i n g  

Sampling was l imi t ed  t o  two sec t ions  i n  Area 3 claim group, n e i t h e r  
of which included t h e  f u l l  width 02 the  formation. Tota l  width (or  thickness)  
of the  limestone was not  determined wi th  any degree of c e r t a i n t y  a t  e i t h e r  sect ion.  

Sample No.s 313-314-315 were taken across  a continuous t o t a l  width of 
500 f e e t  (paced) from southeas t  t o  northwest,  beginning approximately 200 f e e t  from 
southeas t  l imestone-granite  contac t ,  more o r  l e s s  a t  r i g h t  angles t o  t h e  nor theas t -  
sou th~res t  s t r i k e  of the  limestone formation. This sec t ion  i s  loca ted  i n  t h e  
" f l a t "  a r e a  near  southwest end of the  g l a c i a l  c i rque ,  where the  limestone outcrops 
are d i f f e r e n t i a l l y  weathered, "heaved" t a l u s  "slabs". 

Sample Noes 313 and 314, talcen by Mihelich and t o t a l i n g  200 f e e t ,  were 
chips  a t  1 f o o t  i n t e r v a l s ;  sam~ple 315, taken by Jasper  across  300 ?ee t ,  were chips 
a t  5 f o o t  in t e rva l s .  Elevat ion along t h i s  l i n e  was 4750 (by aneroid) ,  

Sample No,s 316-317-318 were taken down a draw along a course bearing 
Slow, which i s  a t  a 45 degree tangent  t o  genera l  s t r i k e  of t h e  limestone formation, 
The sampling began a t  po in t  an est imated 1000 geet  SlOW of f i r s t  s e c t i o n  sampled, 

Sample No. 318, wi th  chips  taken a t  10 t o  15 foo t  i n t e r v a l s  from outcrops,  
was la00 Beet i n  length. This s e c t i o n  has a 10 t o  15 degree s lope,  and a v e r t i c a l  
range of about 4550 t o  4400 f o o t  elevat ion.  

Sample No,s 316-317, taken by I4ihelich at: 5 t o  10 f o o t  i n t e r v a l s ,  were 
down an average 30 degree s lope  f o r  500 f e e t  (hor izonta l  d i s t ance  about 400 f e e t ) ,  
between the  4300 and 4100 elevat ions.  Between sample No.s 318 and 316 a d i s t ance  
of 100 t o  150 was not  taken, due t o  f ev7  l imestone bedrock exposures, 

I n  the  200 t o  300 Ceet from t h e  southeas t  l imestone-granite  contac t  
(some of which was included i n  Sample No, 313), t h e  limestone has a t y p i c a l  
marbelized, mott led,  l i g h t  blue-gray color  and i s  f i n e  grained. Beyond t h a t  t o  
t h e  northwest  wi th in  l i m i t s  of t h e  sample i t  is  coarse ly  c r y s t a l l i n e  and white,  

l+fegascopically, impur i t ies  - except minor humus s t a i n  - were considered 
n e g l i g i b l e ,  and i n  t h e  f i e l d  it was est imated t o  be a p r a c t i c a l l y  pure C CO depos i t .  

a 3 

Analysis of the  samples gave t h e  following r e s u l t s :  



CIIEMICAL ANALYSES 

Sample 
Assay No. a pJo,>bk LOI*$t;V 

C$ -0 Fe203 Si02 A1203 

12275 313 42,3% 52.9% 0.08% 0,55% 2.16% Not run  
12279 3 14 42,s 54,6 0.11 0.62 1.89 
12281 3 15 43.7 54.9 0.16 1.01 0.64 
12280 316 42.1 55.5 0,17 0,53 0,57 
12282 317 4 3 , l  55 , l  0.13 0.62 1,17 
12283 3 15 43.4 55.1 0.25 0-47 0081  

Assay No, of Anchorage Assay Of f i ce  
-L.L 
sbd-  PieJd sample t a g  No. 
J.-L.L LO1 - LOSS on I g n i t i o n  

" S p l i t  pulp samples were s e n t  t o  t h e  Ceramic Laboratory of t h e  USIB Northwest 
mperiment S t a t i o n ,  S e a t t l e ,  f o r  a "check" a n a l y s i s ,  r e s u l t s  of which a r e  a s  
fo l lows  : 

Sample 
No. LO1 C a0 P4gO Pe203 Si02  *'2'3 

* QUOTE:- "Dif.= ~ e r e n t i a l  thermal ana lyses  of  t h e s e  samples showed them t o  be 
nea r ly  pure  CaCQ3, t h e  thermal r e a c t i o n  was sharp and of such a magnitude t h a t  
i nd ica t ed  ve ry  pure  calcium carbonate ,  A l l  of t h e  samples were whi te  a f t e r  
f i r  ing  , " UNQUOTE, 

It i s  i n t e r e s t i n g  t o  n o t e  t h a t  samples 313 and 314, composed of ch ips  
taken a t  1 f o o t  i n t e r v a l s ,  agreed c l o s e l y  w i t h  ch ips  taken a t  5  f o o t  i n t e r v a l s  i n  
NO. 315. The p r i n c i p a l  d i f f e r e n c e  was i n  t h e  s i l i c a  content ,  w i th  t he  f i r s t  two 
being t h e  h igher ,  probably due t o  t h e i r  proximity t o  t h e  l imestone-grani te  contac t .  

The ana lyses  confirm t h e  f i e l d  observa t ion  of Mr, Mihelich t h a t ,  i n  h i s  
opinion,  t he  obvious uni formi ty  and p u r i t y  of t h e  depos i t  would show same r e s u l t s  
whether i t  was channel sampled o r  l imi t ed  t o  "chips" taken a t  r e g u l a r  intervals. 



CONCLUSIONS 

The limestone depos i t s  loca ted  i n  t h e  Kings River drainage system a r e  
extens ive ,  and information gathered from t h i s  prel iminary inves t iga t ion  i n d i c a t e s  
nearby p r a c t i c a l l y  inexhaus t ib le  reserves  of near ly  pure calcium carbonate s u i t a b l e  
f o r  almost any use; Sampling by o the r s  of the  t h r e e  a reas  i s  repor ted  t o  show 
the  limestone t o  have the  same near ly  pure CaC0 content.  3 

Prom a mining po in t  of view t h e  topography, width, and v i s i b l e  l a t e r a l  
ex ten t  of t h e  limestone i n  v i c i n i t y  oL Area 3 ,  should r e a l i z e  lowest c o s t s  i n  
planning a long range operation. 

Area 2 outcrops,  although no t  examined except from a d i s t ance ,  a l s o  
ind ica te s  presence of a very l a r g e  tonnage p o t e n t i a l .  Here, however, t h e  s lopes 
a r e  very s teep  and mining c o s t s  t ~ o u l d  probably be somewhat higher.  

The more l imi ted  na ture  of the  Area 1 l imestone depos i t  i n d i c a t e s  i t s  
tonnage p o t e n t i a l  t o  be a small f r a c t i o n  of t h a t  ava i l ab le  i n  t h e  o ther  two areas ,  
Reported t o  be surrounded by andes i t e ,  it i s  p o s s i b l e  t h a t  t h i s  80 acre  remnant 
may have s u f f i c i e n t  tonnage of nea r ly  pure  CaC03 t o  supply the  planned cement 
p l a n t  a t  Sut ton  f o r  a l l  requirements i n  t h e  foreseeable  future.  Should a diamond 
d r i l l i n g  program prove that: t o  be t h e  case,  t h i s  depos i t  would be t h e  l o g i c a l  one 
t o  e x p l o i t  f i r s t  a s  i t  i s  loca ted  w i t h i n  8 miles  of t h e  highway, and would save 
8 t o  10 mi les  of road cons t ruc t ion  and t ruck  haul. 

Anchorage, Alaska. 
January, 1961 

Miro Mihelich 
Mining Engineer 
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View No. 1, Sept. 6, 1960 
Looking due nor th  across  Lake Ida  from Glenn Allen Highway. 
Cas t le  M t .  i n  r i g h t  background wi th  Cas t l e  M t ,  Coal Co. on 
lower s lope hidden by t r e e s  a t  r i g h t .  Area 1 limestone de- 
p o s i t  on west s lope  a t  nor th  end of Cas t le  l f t .  i n  cen te r  
background. A i r l i n e  d i s t ance  6.25 miles. 
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S E P  . 60 - 
View No. 2. Sept. 16, 1960. 9 AM. 

Departure from D r i l l  Lake, Chickaloon d i s t r i c t ,  on Eas t  Fork 
of Kings Xiver limestone inves t iga t ion .  

PLATE 1 



- 60 I 
Panoramic view Noes 3 & 4. Sept. 17, 1960. 11 AM 

Looking wester ly  down t h e  East  Forks "u" shaped g lac ia t ed  v a l l e y  t o  i t s  junct ion with 
Kings River. Mouth of Luster  Creek i n  l e f t  foreground. Area 2 shows on r idge  slope 
on west s i d e  and a t  lower end of Luster  Creek canyon i n  r i g h t  cen te r  background, wi th  
a limestone outcrop of Area 3 showing on bank of a ravine  between Area 2 exposure and 
an outcrop of g r a n i t e  a t  extreme r i g h t  center.  Views taken a t  4100 elevat ion.  

PLATE 2 
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View No. 5. Sept. 17, 1960, 3 PM 
Looking SW along general trend of limestone formation from SPY end 
of Area 3's "hanging valley" (cirque) from about 4750 elevation. 
Differentially weathered limestone "slabbed" bedrock in foreground. 

View No. 6. Sept. 18, 1960. 9 kY 
Looking N10 to 15E from campsite into "cirque" of Area 3. Gray 
peak at right is limestone with "dark" area at its base being 
granite, Gray peak on left side is also limestone, with white 
spots on slopes being general strike of the formation. 
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View KO. 7. Sept. 18, 1960. 9 &I  
Looking NE i n t o  "cirque" of Area 3 from v a l l e y  h a l f  mi l e  
do~.mstream from campsite. Peaks on both  s i d e s  and r i d g e  a t  
head of "cirque" ( l i g h t  gray) a r e  l imestone, 

S E 6 0  

View KO. 8. Sept. 18, 1960. 10 AM 
Looking i n t o  "cirque" of Area 3 from v a l l e y  about mi le  
above mouth of Lus ter  Creek. 

PLATE 4 



View No. 9. Sept. 18, 1960. 9 AM 
Looking wes t e r ly  from campsite about 1 mi le  above Lus ter  
creek,  showing Area l imestone outcrops on west s i d e  of  
Lus ter  Creek canyon. Gray outcrops i n  c e n t e r  background 
appear t o  be l imestone,  bu t  n o t  examined t o  confirm. 

View No. 10. Sept. 18, 1960. 10 AM 
Looking n o r t h  i n t o  Lus ter  Creek canyon from s h o r t  d i s t a n c e  
below mouth of t h a t  stream, wi th  Area 2 on l e f t  s ide.  Note 
g r e a t e r  width o f  l imestone exposed on r i g h t  s i d e  and apparent  
f l a t t e r  d i p  of  formation. 
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.I. Sept, 
Looking NE i n to  "cirque" of- Area 3 showing limestone 
peaks on each side. Taken from point  2 mi1-? above 
mouth of East Fork*, ,.. w 
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View 12. Sept. 12, 1960. 11:30 AM 
Looking NW from same point  a s  View No, 11. Limestone b lu f f s  at  
top of slope a r e  SW limits of formation t o  date. l ' ~ loa t ' l  i n  gulch 
f o r  most p a r t  was impure Ls - b lu f f s  were not examined f o r  t ha t  reason. 

PLATE 6 


