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INTilODU CTION 

hercury deposi ts  discovered i n  the  United S t a t e s  have never been l a rge  
enough t o  make t h i s  country se l f - suf f i c ien t  with respect  t o  quicksi lver  ore 
reserves, a s  i s  Spain with i t s  va s t  Alamedan and I d r i a  mines. 

The Red Devil mine i n  the  Sleitmut, area  was i n  the  ea r ly  stages of 
develo?ment when, i n  t he  summer of 1942, the senior author made a preliminary 
examination arld s t a r t e d  surface exploration. Since discpverjr of t h e  lode i n  
1933, R6d Devil ores,  including mined and f l o a t  rraterial ,  had ,y ie lded  419 
f l asks .  Exploration bjr bulldozer trenching and k a ~ . ~ l i n ~  went' on a t  the  Red 
Devil mine. through the  summer of 1942 and was followed tkt wi~zter by shaf t  
sinking and d r i f t i n g  under t he  d i rec t ion  of Norinan Eobl-ey, Jr ., and' Robert L. 
Thorne, enkineers of the Bureau of W e s .  I n  the  course of t h i s  'exploration, 
four other deposits  were examined by trenching an3 s a p l i q g  - the &LicC,and 
Bessie, formerly known a s  the Parks property, the  Barometer, the Tjiillis, and 

9 
the  Fairview, a l l  within zn area  of approximstely 10 square miles. 

I n  t he  suntTer of 1942, reproseri tat ivrs of the  ' ~ e o l o ~ i c a l  surveyU made a 

U 
*preliminary invest igat ion of t he  DeCoursey deposits,  where previous production 
amounted t o  l e s s  than 200 f lasks ,  The r e s u l t s  of the  e&w&natior), tbgether 

I 

I Gith  a repor t  by a Reconstruction Finance Corporation e n r z i n e e r , ~ ~ w e r ~  'sufff- 
c i en t l y  encouraging t o  j u s t i f y  extensive surface  trench& andS~apping  by the  . 
Bureau of klines. The work s t a r t e d  June 1, 1943, under the  Buraauls supervision, 
'and ended October 1, 1943. I 

1 . I ...... . .. 
"... 

.. - -. .-. ~-. .- 6/ 1.I. a. Cady and E, J ':'-'"--- - , kdeuuer. 

I 2/ L . C . Doheny, supervising engineer R. F . C . , ~ a i r b a n k s ,  g a s k a  . 
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I n  the  same summer, a f i e l d  party of the  Geological survey8/ spent 4 
weeks mapping and invest igat ing mercury deposits  iri t he  upper Holitna River 
region, from which Russell  Schaefer had brought out, by boat t o  Sleitmut, 
2,300 pounds of high-grade cinnabar ore. A t  the  close of the  season's f i e l d  
operations by athe Geological.Survey, a repor t  of the  work l e d  the  Bureau of 
Mines t o  send a par ty  t o  .examine .aqb. garpple , the  deposits  fur ther ,  This party 
was i n  the 'area from -Sepkember 20. t~ .27,. a@ + spent most of t he  time i n  Sam- 
pling the  Lucky .Day lode, , though. t b ~  ,QqdaQn . , . .  lode claim and the  placer deposits 

. . 
on Cinnabar Run were examined cursoyi$y, .. . I .  . .  . . . ' . . .  . . . , .  _ . ,  . . .  . . , .  

The Alaska. Department;. of. B4ioe$, the,  Federal Geological Survey, and Frank . . . . . .  % 

H. Waskey supplied the  Bilreau,with data t h a t  juk t i f i ed  an examination of . . 
cinnabar lode and p 1 a c e r . d e p ~ s i . t ~  on Marsh LJountain i n  the  v i c in i t y  of Lake 
Alsgnagik,.Nushagak D i s t r i c t ,  Alaska. The deposits were examined by Aner \i. a 

1 
Erickson, an engineer of. ,the Bureau, i n  hlay 191c3 and, OR t h e  basis  of subse- 
quent informa%ion,. were re.-.examine.q i n  Pctober .... 19&3 by one of tna authors,. 

. . . . 
. I .  I . .  _ ,  

I n  191&, the Gaolagical .Suqey reported quicksilver deposits  on the r i g h t  
l i m i t  of the Kuskokirim fiilies .l8 .*ldd above Aniak a t  Kolmukof, a settlement . .- .  ., 
established in, -1829 .by .tne &ssi+an . e ~ ~ & q r e f  -of t h s t  name, The senior author 
examined t h e  -deposits i n  July  .lR44, - b 

. . .  . . . .  - . I . . . , , . .  

Recovery of cinnabar concentrates from a gold placor on Rakny Creek,-a 
t r i bu t a ry  of Eek River, was reported. t o  $he Bureau by A l .  Jones, of Bethel, 
Alaska, the  operator, and t he  locat ion of realgar-cinnabar lodes was reported - 
by prospectors famil iar  with the  region. This deposit was examined i n  
September 1944 by the  senior author. 
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I n  i t s  program of exploration of mineral deposits ,  the  Bureau of blines 
has a s  i t s  primary objective the, more effect ive  u t i l i z a t i on ' o f  our mineral 
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f a c t s  developed by each exploratory project  a s  soon as  practicable a f t e r  i t s  
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Y 
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prospecting i n  t h e  Upper Holitna River region; t o  Tony lrticDonald and Clyde 
Larabee, who ass i s ted  i n  obtaining t ranspor ta t ion i n t o  the  same area; and t o  
Frank H, iiaskey f o r  contributing information leading t o  the  examination of 
t he  ZIarsh Mountain deposits. Acknowledgment i s  a l so  due Norman E. Ebbley and 
Robert L, Thorne, who directed Bureau of Mines underground exploration a t  t he  
Red Devil mine i n  t he  winter of 1942-1943; Aner N. Erickson, who conducted t he  
o r ig ina l  examination of the  Marsin Mountain deposit;  Harold C. Pierce, who 
a s s i s t ed  i n  t h e  Cimabar Creek examination; and Robert S. Sanford, ac t ing 
chief of the Alaska Division of t h e  Bureau of hIines, who supervised a l l  explo- 
ra t ion  and rendered much ass is tance i n  the  compilation of t h i s  report .  

E 
LOCATION AKD A$CESSIBILITY . 

Knovrn cinnabar occurrences i n  Southwestern Alaska a re  s i t ua t ed  within a 
d rectangle 250 miles long by 130 miles wide, extendin& from l a t i t u d e  59' N, t o  

62' 30' N. and from longitude 15Y0 \5. t o  160' 401 TJ. Vithin this area a r e  
seven known zones of cipnabar mineralization s i t ua t ed  approximately a s  follows: 

Garsh Mountain, 59O 15' N, l a t . ;  158O 30' W. long, 
Rainy Creek, . 60° 121 N. l a t . ,  160' 20' W. long. 
Cinnabar Creek, 60° 401 N, l a t . ,  158' 45' TIJ. long. 
KoLmkof; 61° 301 A. la t . ;  159; 00' il. long. 
Sleitmut , 61° 461 N. l a t . ,  157 20' 43. long. 
DeCoursey Mt. ,  62O 15' N. la t . ,  158' 10' 1, long. 
F l a t  Placer area, 62' 301 N. l a t . ,  158' 011 I?. long. 

A l l  except the Marsh h~ountain.and t h e  F la t  Placer deposits  l i e  within the  
Kuskokwim drainage area, a s  shown i n  f i gu re  2. Five deposits  within a 4-mile 
zone l i e  7 t o  12  miles downstream from t h e  v i l l age  of Sleitmut i n  t he  George- 
town mining d i s t r i c t .  This zone, i n  which a r e  located the  Red Devil mine, 
Barometer mine, Alice and Bessie mine, Willis prospect, and Fairview prospect, 
i s  the  most inpor tant  mercury discovery i n  Alaska t o  date. (see f ig .  3.) 

The DeCoursey Xountain deposits, s i tua ted  63 miles northwest of the  
Sleitmut zone, 23 miles northwest of Crooked Creek, and 43 miles southwest of 
F l a t  i n  t h e  Idi tnrod ,mining d i s t r i c t ,  contributed mater ia l ly  t o  Blaskars 
lilercury production during I'lorld War 11. 

The Kolmakof deposits  a r e  on the  r i g h t  l i m i t  of the Kuskokwim River about 
1 8  miles above the v i l l age  of liniakqand 12  miles below Naparnute. 

t 

Quicksilver has been recovered from gold placers on Id i ta rod  Creek near 
t h e  v i l l age  of F la t ,  Cinnabar has a l so  been found i n  sone of the  placers i n  

.t t he  Id i ta rod  and IvIcGrath~districts, notanly on Happy and Candle ~ r e e l t s g .  

The Rainy Creek quicksilver prospect i s  on the  south s ide  of $Arsenic 
Creek, 1/8 a i l e  aboee i t s  .junction with Rainy Creek and '2 miles above the  
junction of Rainy Creek with the north fork of Eek River, a t r i bu t a ry  of the 
Kuskokwim River, The locat ion i s  shown i n  f igures  2 and 22, 

Joesting, Henry R,, S t ra teg ic  U n e r a l  Occurrences i n  ~ n t e r i o r  Alaska: 
Territory of Alaska, Departnent of Mines, Iday 1942, 
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Cinnabar Creek depos i t s~cons i s t  of the  Broken Shovel lode, near t he  
headwaters of Cinnabar Creek, and Redskin and Lucky Day lodes on Beaver 
Creek. Cinnabar and Beaver Creeks un i te  t o  join the  Gemuk River, which 
flows i n t o  t h e  Chuka~mn River; t ha t  stream, i n  .turn, flows i n t o  t he  Holitna 
River, a t r ibu ta ry  of the  ICuskokwim. Figure 18 shotvs the  l o c a t i c n  of the 
cirinabar depos$ts with r.e'spect t o  these streams. 

Xarsh hbuntaih mercury deposits  arc on t h e  soutll s ide  of the  mountain 
af ter ,  which they ere &ed and 4 m i l e s  ea s t  of Alekcagik, a nat ive  v i l l age  
on the soutileast end of Lake Aleknagik, which discharges i n t o  Wood River 20 
miles north of Nushagak Bay. (see  f ig .  25.) $2 

Shallow-draft ocean-going vessels  ascend t h e  Kuskolcrfim River about 80 
a l e s  from i t s  niouth t o  Bethel, where f r e igh t  i s  t ransferred t o  r i v e r  boats . 
t ha t  serve the  village: as f a r  inland a s  UcGrath. Tile minimum f r e igh t  r a t e  
by s t camhip  from Sea t t l e  t o  Bethel i s  $22.50 a ton. River-boat-upstream 
f r e igh t  r a t e s  from Bethel a re  based a t  $30 a ton, and down-river a t  $15 a 
ton. , .  

~ r e i g h 6  rate; from S e a t t l i  t o  Sleitmut, including n $5 handling charge 
a t  Bethel, rill average about $65 a' ton.  The r a t e  i s  higner f o r  bulky i t ~ m s .  

Sleitmut i s  k nat ive  v i l lhge  lying- along both btlnlis of t h e  Kuskokwim, 
about midwai betwken Bethel a& XcGkath, and has a population of about 75 
persons during th'e salmon run '(from' July  through August) and about half t h a t  
number during trapping months, I n  normal times, adeq-aste stocks of l i v i n g  
essent ia ls ,  including gasoline and o i l ,  can be obtained from any o i  several  
trading posts t h a t  serve the' loner Kuskokwim area. 

Established mining camps of the area a re  ordinar i ly  equipped with radio  
transmitt ing se t s ,  by means or" whicii telegraphic cor~rilunication i s  established 
with t he  Alaska ' C o r i c a t i o n  Sys Lem a t  Fla t ,  Betliel, or hcGrath. Telegrapnic 
service  a t  Sleitinut, a s  an accomodation, by tne  Al?s::? Hative Service i s  
avai lable  only during the  regular ly  scheduled periods of transmission of t h e i r  
o f f i c i a l  messages, 

Travel i n to  t he  area i s  almost! ent i re ly .  by airplaiie. Scheduled f l i g h t s  
a r e  made several  times weelcly- by s i x  Alaska a i r l i n e s  from Anchorage and Fair- 
banks t o  WcGrath, F l a t ,  Aniak, and Bethel. 

t 
A mail plane equipped with f l o a t s  i n  summer and sk i s  i n  winter makes . 

weekly stops a t  v i l l ages  slong t he  Kuskokwim, such a s  Sleitmut, Crooked Creek, 
C,eorget;own, and Aniak. Wheel-equipped planes make scheduled f l ights-  t o  F l a t  

p 

and char ter  t r i p s  t o  the Rad Devil and DeCoursey ibuntain mines, A landing 
f i e l d  i s  s i tua ted  on t h e  south s ide  of t he  Kusko'xrdn jus t  across from the 
Pzrks (8 l i c c  and ~ e s s i e )  property and 2 miles downstrean, from the  Red Devil 
mine. 



. PHYSICAL FEATURES .AND CLIIviATE 

The Lower Kuskokwim Valley i n  Southwestern Alzska coniprlses a vas t  expanse 
of unsurveyed t e r r a i n  characterized by swampy lowlands, tundra-covered pla- 
teaus, and uplands. The large  streams of the  area or iginate  i n  the  uplands of 
t he  Alaska Range and i n  the  platead retiion t o  t he  west. The Kuskokwim River, 
b;- f a r  the most import.ant, receives many ice-fed t r i b u t a r i e s  and flows south- 
west i n  a wide, meandering cham~el  t o  the Bering Sea, The stream basins form 
a vast  lowland area comprising, a greater  par: o i  ti,a coas ta l  region and much. 
of the broad unexplordd hinter-land; The ground surface r i s e s  gradually from 
the  r i v e r  basins i n t o  vrida plateaus,  which i n  t u rn  merge i n t o  the  ro l l i ng  + 

foo th i l l s .  Taken a s  a whole, t he  area i s  one of  loder rate r e l i e f ,  with low, 
rounded mountains, plateaus, broad lowlands, lakes,  and rivers.  

Twdra i s  so prevalent i n  t he  area t ha t  few rock exbosures are v i s ib l e  t o  
the prospector. The lower valleys and h i l l s i de s  are covered with scrub birch 
alder ,  and spruce, whereas the r idges  a re  c lear ,  Ox-bow ponds and marshes 
have been l e f t  i n  tlie r i ve r  val leys  by t he  sh i f t ing  of nieandering stream chan- 
nels. Cut-off loops have been f i l l e d  by decayed m s s  and scrubs t h a t  a r e  
buried each year by new growth and water-born silts. Thin peat beds formed 
thus a r e  exposed a t  places along the banks where the  r i ve r  has rechanneled t he  
o ld  stream bed. 

' Fair  s tar idsof  spruce grow along, the r i ve r  banks and f o r  short  distances 
up the t r ibu ta r ies .  The ia rger  spruce t r e e s  affwci r ~ a t e r i a l  f o r  s t r u c t u r a l  
timbers and lwnber up ;to 10 inches i n  width. Quaking aspen, balsam poplar, 
wh i t eb i r ch ,  and shrubby maple, abundant i n  t h a t  order, a r e  l i t t l e  sui ted to  
structuraL or mining use. Xood f o r  f u e l  i s  avai lable  a t  most known mercury 
prospects. 

Up to  1941, United S ta tes  Neather Buraau s t a t i s i i c s  show t h e  annual 
average prec ip i ta t ion  a t  Bethel t o  be 17.98 inches, , In 1944, p rec ip i ta t ion  a t  
Bethel was 25.68 inches, tihereas a t  iiricGrath, 500 miles inland, it was 20.01 
inches, The average annual snowfall .at  Bethel, according to  hieather Bureau 
records, i s  39.9 inches, 

n .  

During midsummer t he  cl-te i s  mild, witn moderate, nearly constant 
vrinds and frequent l i g h t  ra ins .  The r s u y  season begins about July  15 and 
usually continues u n t i l  September, with scarcely a d2y without some precipita-  
t ion,  Pr ior  t o  the  ra iny season, the  weather i s  i dea l  f o r  f i e l d  work, days 
a r e  long, and t h e  temperature i s  moderate. Snow usually comes about mid- 
October and the  winter freeze-up shor t ly  thereaf ter .  

From June t o  October, i t  i s  necessary t o  protect  t!ic workman from mosqui- 
toes  and f l i e ~ , ~ w h i c h  ser iously  impair working efficiency.  

. .  . . 
Records a t  ~ e t h e l  show 3 t empr s tu r e  range f ron  90' t o  -46' F. The mean. 

temperature fo r  Bethel i n  1944 was 30.2' F.;.for,McGrath.it was 27.6' F. . . . . 
I n  t he  i n t e r i o r ,  subzero. temperatures are grcvalant through December and 

,January, with annual finimums of -30 t o  4 0 '  F. Low ten~peratuyes and"abundant 
snowfall v i r t u a U y  eliminate outskde work i n  wantgr except in te rmi t ten t  logging, 
wood cutt ing,  and freighting.  



I n  t h e  coas ta l  wea ,  t h e  climate i s  disagreeable much of t he  'tQne because 
of fog, mist, and wind. 

HISTORY AND PRODUCTION 

For many years, cinnabar has been noted i n  the  gold-bearing gravels of 
several  placer-mining d i s t r i c t s  in Alaska, and, though they have not yielded 
mercury i n  commercial quant i t ies ,  some bf these deposits  have l ed  t o  the 
discovery of valuable lode deposits. Occurrences of placer cinnahar i n  the  
Yukon and Tanana regions have been reported from the hlarshall, Bonnifield, 
Rampart, Hot Springs, Circle,  Seventy-mile, and Forty-mile d i s t r i c t s .  I n  

r' 
most of these  the minsral i s  scarce. I n  t he  Tolovzna d i s t r i c t ,  l a rge  amounts 
of placer cinnabar have been found on Olive Creek and snlaller amounts on 
L i l l i a n  and R ~ t h  Creeks. One loda occurrence was discovered on Olive Creek 
i n  1917, but  a f t e r  considerablc development it was abandoned, ..I 

There i s  a lode deposit a t  Bluff, e c s t  of Norrie; but  tha  region extending 
from Br i s to l  Bay northward t o  include the  cen t r a l  i';uskolzkril va l ley  i s  the  only 
pa r t  of Alaska where, up t o  t h e  present time (1946), quicksilver lode prospects 
have a t t r ac t ed  serious a t tent ion.  

The f i r s t  known repor t  au then t ica l l  giving t h e  regional  locat ion of 
quicksilver i n  Alaska i s  by Ivnn P o t r o f a ,  who r e l z t e s  t h a t  i n  t h e  Kuskolmim 
region a r e  nwell-defined veins of cinnabar, antimony and si lver-beiring quartz. 
Cinnabar has a l so  been discovered on the  KuskokWim, and essays mde  of t h e  ore 
i n  San Francisco ind ica te  a very valuable discovcrg there, +c +* -;t. ~ h ' e  
mountains eastwazd of the  Bedoute Kalmakovsky a r e  high, heavily tillbered sround 
the  base, and give ample evidense of t he  presence of miner;?.l deposits, veins of 
quartz, cinnabar, and other ores being eas i ly  traced wherever the slopes and 
b lu f f s  a r e  exposed t o  view." 

I n  1898, J. E. ~ ~ u r r , w  of t he  Federal Geological Survey, m&de a recon- 
naissance examination i n  southwestern Alaska and reported cinnabar on t he  
Kuskokwim 5 miles dor~nstream from Kohakof. 

The same deposit  was invest igated by A. G, ~lnddren, of the  Federal Geologi- 
c a l  Survey, during the  course of a general  examination of the  Kuskohvim and 
adjacent regions i n  the summer of l 9 U .  

The f i r s t  r e a l  development work on a quicksilver lode i n  t h ~  region vias 
done a t  the Parks prospect (now known a s  the  Alice and Bessie claims) on t he  5 

north bank of the  Kuskokwim, about 15  miles upsticam from Georgetok. Develop- . 
ment work was s t a r t e d  shor t ly  a f t e r  i t s  discovery i n  1906 ~ n d  continued i n  a 
small way for  several  years theraaf t e r m  Ph i l i p  S. Smith, of the Federal &o- I v 

l o g i c a l  Survey, slwmined and r e p o r t e a  on the deposi t  i n  19l.4. Seven hundred 

10/ Pctrof, Ivnn, Report on the  Population, Industr ies ,  and Resources of 
dlasks: 1884, pp. 13, 77, 90. 

11/ Spurr, J. E., A Reconnaissance i n  Southwestern Alaska i n  1898: U. S, Geol, 4 
Surv,, Twentieth Ann, Rept., 1900, pt.  17, p. 261,. 

12/ Brooks, A. H., e t  a l ,  Mineral Resources of Uzska Report on Progress of 
Invest igat ion i n  1914: U. S. Geol. Survey Bull ,  622, 1915, p. 274. 



pounds of mercury had been produced from the property up t o  t h a t  time and 
const i tu ted v i r t u a l l y  the  t o t a l  Alaskan production during t h a t  period. 

Several years l a t e r  the  DeCoursey Lountain prospect was discovered, and i n  
1921 Hans Halverson discovered the  Barometer lode on the south s i de  of the '  
KuskolNvim, Halverson made t h e  f i r s t  Red Devil claim locat ions  i n  1933. 

Up t o  July 1943, t he  t o t a l  mercury produced from the lower Kuskokwim area 
an1oun;ted t o  about 800 f lasks ,  I n  t ha t  year, under t he  stirriulusofwardemand - 
and high prices; quicksilver producers became s e r i o u s l j  in te res ted  i n  cinnabar 
deposits  in Southwestern Alas!ra. I n  1943, production from the  Terr i tory  rose 

t t o  786 f lasks ,  most of which came from the  Red Devil mine, Several hundred 
f e e t  of d r i f t i ng  was completed, and a 36-inch by 40-foot ro ta ry  kiln was 
ins ta lked a t  t h i s  propertj.  A t  the DeCoursey mine, 30 rriiles southwest of t he  
v i l l age  of F l a t ,  a block of high-grade ore was Lnined. 

* 

Activity increased through 1944 and 1945 a t  thesk propert ies,  and renewed 
i n t e r e s t  i n  cinnabar lode deposits  was shown by prospectors i n  other par t s  of 
Alaska . 

RED DEVIL MINE 

History 

I n  1933, Hans Halverson, f inding cinnibar f l o a t  i n  a small strkan bed on 
t he  l e f t  lirriit of the Kuskohvim 8 miles downstream from Sleitmut, t raced'  it' t o  
its source, about 1,000 f e e t  southwest o f - t h e  r i ve r  and made the o r ig ina l  Red 
Devil claim locat ions ,  A few years l a t e r ,  a half  i n t e r e s t  was acquired by 
Nick LIellick and addi t ional  claims were j o in t l y  staked. 'Nine unpatented claims 
comprise t he  Red Devil property - Red Devil Nos. 1, 2, 3, and 4, Kusko Nos, 1 
and 2, and Eurica Nos. 1, 2, and 3. They are within the  Georgetown d i s t r i c t  i n  
the  Fourth Jud i c i a l  Division of Alaska. 

Halverson and Idellick s tar ted 'kroduct ion of mercury i n  a small way from 
creak-bed f l o a t  and d e t r i t u s  mate r ia l  i n  the v i c in i t y  of t h e  lode. Eleven 
f l a sks  of mercury were re to r ted  from selected 'ore with severa l  used Johnson- 
lu:cr(ay t ~ b e s  operated s ingly  and without the  addit ion of l h e  t o  the ore. The 
i n s t a l l a t i o n  o f  two "DfI r e t o r t s  on t he  property Ln 1940 increased production 
t o  158 f l a sks  f o r  t h a t  year. Production i n  1941 was 135 f lasks ,  and during 
the  f i r s t  @ r t  of 1942 it was '117 flasks.  During these years , . the  partners 
s lu iced the  overburden from the  southeastern extremity of the ore zone, leaving, 

& however, 'a considerable depth of bedrock rubble. It tvas ore  from t h i s  loose 
? mater ia l  t ha t  yielded much of theear ly  product, 

r *  An a d i t  a t  an a l t i t u d e  of 311 f e e t  was next driven from the  open cut  a 
distance of 90 feet 'northwest along an ore  lens. This fdrnished t he  remainder 
of ;led Devil production pri'or t o  the ,midsenson of l9q2, The backs over t h i s  
a d i t  a r e  nsgl igible ,  

:. A second a d i t  was s t a r t ed  i n  1941 a t  a point  70 feet  north of the po r t a l  
of the  311-foot a d i t  and a t  an a l t i t u d e  of 325 feet.  The locat ion of t h e  two 

1506 - 9 -  
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a d i t s  i s  shown i n  f igure  4. The 325-level a d i t  was driven 130 f e e t  northwest 
along the  s t r i k e  of the fornlations. No ore  was ~,ncounterqd, but  a showing of 
cinnabar. 40 f e e t  from t h e  po r t a l  encouraged t he  owners t o  dr ive  'a cro.sscut 50 
f e e t  southwest. Also, a crosscut  a t  a point 106 f e e t  from the  po r t a l  was 
driven 40 f e e t  S. 57' Pi. Both penetrated barren sandstone. 

The owners s t a r t e d  the Red ~ e ; i l  sha f t  55 f e e t  southeast  of the  port& of 
the  3U-foot a d i t  and sank it $0 a depth 30 fee.t on a 62-degree inc l ine ,  nt 
t h a t  depth the  sha f t  appeared t o  be l eav ing  the  ore i~ i t s  hanging wall. 

C 

I n  t he  f a l l  of t h a t  year, Harold Schmidt and C., J. Stampe, of Fairbanks; 
obtained a l e a se  on t h e  pr.oper,ty; The Mew I d r i a  Quicksilver DHining Co. became 
i n t e r e s t ed  i n  t he  property, also,  and entered i n t o  tl?e l ease  agreement Jo in t l y  
~ 6 t h  Schmidt and Stampe. The New Idria-Alaska Guicksilver bzning Co. was 

0 

formed with Harold Scl.midt a s  superintendent. 

The new company brougnt i n  mining and furnacinr; equipxent and i n  1943 
completed nore than 500 f e e t  of d r i f t i n g  and crosscutting. Production was 
resumed on a l a rge r  scale  and continued u n t i l  the  spring of 1944, when a 
discouraging mercury r a rke t  caused the  New Idria-Alaska Quicksilver Co. t o  
c u r t a i l  operations and evetitually t o  sublease the  p roper ty - to  the Kuskokwim 
Mining Co., consistirlg of Haro1d.H. Schmidt, Glen Frank.l.in,.Earl Ellingen, and 
E. J .  Stampe. 

Production i n  1944 was 1,090 f l aaks  of rr~srcury from 2,652 tons  of ore. 
I n  1945 the plant  was operated 127 days from npr i l , - to  September, and 962 f l a s k s  
were produced from 1,5& tons of ore. n dropping market p r ice  and d i f f i c u l t y  
i n  obtaining prompt not ice  of p r ice  changes caused the. Kugikokwim'ldining Co. t o  
suspend operations ea r l v  i n  t h e  f a l l  of t h a t  year. 

work done by the Bureau of Nines 

Exploration of the 2ed Devil deposi ts  w a s  s t a r t e d  by the Bureau of  Mines 
i n  August 1942 about the time t ha t  Halverson and i l e l l i ck  found i t  necessary t o  
c u r t a i l  t h e i r  small-scale operation. A bulldozer was rented 'from Dan  McDonald, 
and trenching i n  heavy overburden w a s  s t a r t ed  northi.vest of the open cut .  
Trenching i n  shallow overburden near the open cut  was &one by hand. Xineteen 
trenches with a combined length of more than 2,000 f e e t  were cut at i n t e rva l s  
o f  30 t o  150 f e e t  across tne s tk ike  of the mineralized zone. The dimensions & 

of these excavations rmged i n  cross section from 2 by 3 f e e t  t o  24 by 10 
f e e t  and averaged 6 by 10 f ee t .  

0 

Figure 4 shows the loca t ion  of trenches and s a q l e s ,  Table 2 gives the  
mercury and antimony content o f  samples collected.  
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TABLE 2. - Analyses of samples from Red Devil trenches . 

Sample .Trench per t o n  I Sb 1 Sample Trench per ton 
1 ........ 3 0.1 . f . ~ 4 8 ,  9 . 0.1 
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naJy6ss- .of samples frdm Red - Devil trenches - continued 

* . . ,  
. . a .  

. . . .  I .  . . .  . 
Seven ciineralized l e n s e s  w,ex.e. exposed by surface trenches apd wqe  desig- 

nated A, B, C, n,, E, I?, and G,. a.s .shown i n  f igure  4.. Lenses D and F, were oc- 
currences of w e a k  mineralization;. t h e  o thers  represcent comercial .pre.bodies.  

... ..  
The Bureau Blso conducted .merground  explorat icn i n  t h e  wi&.er' of 1942-43. 

The incl ined skiaft was sunk and .titr;uered from 30 fepz t o  a depth- pf  55 f e e t ,  
but, pump f a ih l re .  and i n a b i l i t ~  .ta ,obtain r epa i r  par$s prevented fu r t he r  advance. 
Ore was not found i n  t h e  shaxt, ,t.ieJ,ow the  30-foot depth. A s ta t ipc .  was cut  a t  
1!.1 f e e t ,  and a crosscut  was dr.iv,eyl ilito t h e  hang in^ ~ r a ? ~ l  t o  lens. B.. A d r i f t  
was driven i n  tkis lens  22 feeet  no.rthwest and was la ter .  extended by t h e  opera- 
tors.  A t  t h i s  s tage of the  dev.e.lo.pment, both faces, of t he  d r i f t  were, i n  high- 
grade ore. 

1506 - 12  - 



From t h e  41-foot s t a t ion ,  a heading was'drivep.26 f e e t  around t he  hanging 
wal l  of t h e  s h a f t . t o  f i nd  t h e  project ian  of l en s  A a t  t h a t  depth. Ore was not  
found, however. -: ........ 

5 . . . . .  1 . .  ., . . . . .  
The Bureau.explored bn the  3 2 5 - f o o t ~ l e v e l j . d l s @ ~ -  The crosscut  106 f e e t  

. .  from the  portal'was extended from 40 f e e t  t a -  166 fee t .  The. advance was S. 86' 
Vie through 126 f e e t  of almost barren sandstonei . .  , * .  . . .  , . 

, . . . . . . . . . .  . . . . .  
. . . . . . . . . . .  Ore Deposits 

. . . . . . . . . . . . . . . . . .  
The sediments i n  the. Sleitrnut area-  c o n s i s t  of graywacke, sands tones, and 

shales.  A t  most places on the  Red Devil. propertybtheir s t r i k e  i s  about N. 45' 
V.; d ips  a r e  not uniform but  average abcut.55 degrees. southwest. The forma- 
t i ons  a r e  predofriinantly shales i n  a p a r t  of* the* Red.Devib property, but t o  the  
northwest these' pass successively i n t o  initerceLated.sha&es,.graywackes, and 
sandstones. In 'p laces ,  t h i n  andesi te  intrut?.ion6oin. the .  form of s i l ls  separate 
the  sedi:nentarye beds. The in t rus ions  a r e  in. t h e  i'or*~?e of lenses  and occur Iten 
echelonf1 successively t o  the  northwest, . . . . . . . . . . . . . . .  2 

. . .  . . . . . . . . . . . .  
Cinnabar at-,d s t i b n i t e  lenses  occur. p i r l e i p1L j -  d o n g ,  hanging-wall contacts  

within both the. small s i l l s  and t ne  adjacent sedir~ents.  I n  mining the  Red 
Devil ore, it has beer1 folmd tha t -bke .  L.en~es.aub of: sharply a f t e r  being fol -  
lowed a shor t  d is tance  along t h e i r  s t r i k e ,  atid t h a t  they abu t t  a cross-trending 
j o in t  plane. These planes a r e  t lu : ldci  of very vr3ak ~n inera l i za t ion  with or 
without narrow, perhaps discontinuous andes i t i c  :,%tsrial. They a r e  believed 
not t o  extend beyond the  zone of disturbance, which corresponds t o  the Red 
Devil ore zone with ar, average width of 30 fee t .  This s t ruc tu re  i s  character- 
i s t i c  of t he  Red Devil deposits  and.has  been found very useful  i n  following the  
ore, 

S i x  cinnabar-st ibnite deposits  have *been found d o n g  a mineralized zone 
more than 800 f e e t  i n  length. Five of these  l i e  p a r a l l e l  t o  the bedding, or 
about N. 4 5 O  \I., whereas, the  t rend of the  s i x th  i s  ccross  the bedding a t  N. 
7 5 O  I?. The deposits  occur i n  various lengths and widths from 3 inches t o  10 
fee t .  

An approximate antimonjr:mercurj. r a t i o  of 1:1 is  indicated i n  the Red 
Devil ore  by tile following 17 determinations: 

c .  



TABLE 3, - L1ercury:antimony r a t i o  i n  Red Devil ore . . 

Line Developwent 

Sb, lb ,  
1.0 

109.4 
1.0 

17.- ................... 
18....,.;..~..... ,..- 
19.... ................. 

kf t e r  t h e  organization of the  New Idria-Alaska Quicksilver 'co., a program 
of systematic developa~ent of the  Red Devil mine was Seguc. The incl ined shaf t  
was put down from 55 f e e t  t o  100 f ee t .  A crosscut a t  231 f e e t  above sea l e v e l  
was driven from t h e  shaf t  50 f e e t  soutvhwest t o  penetmke the  ?redzone where. ' 
d r i f t s  l e d  northwsst and so~ttheast .  A t o t a l  of 390 feeC of d r i f t i n g  and cross- 
cu t t ing  was completed on t h i s  level .  

Hg, lb .  
0.2 

5 3 m.8  

- Smple  
4 ....:................ 

'16..............7.-. 

The 30-foot crosscut driven from t h e  shaf t  on the 270-foot l e v e l  by the  
Bureau of !dines was extended 50 f e e t  southwest by tic: corr~pany, though no ore  
was encountcred. On t h i s  sane level-, 30 f e e t  from tha shaf t ,  a d r i f t  was 
driven 100 f e e t  nortkiwest; then, a t  60 f e e t  from ti12 crosscut, a meandering 
branch t o  t h e  l e f t  was driven westerly 104 feet .  "itio shor t  crosscuts were 
driven 12 f e e t  each s ide  of t he  branch d r i f t  a t  25 f e e t  from the  main d r i f t ,  
A considersble amount of ore averaging 50 pounds of incrcury a ton was mined 
from s t o p s  above the  ~nain d r i f t  on the  270-foot level .  

I 

Following t h e  Bureau of Nincs exploratory program of crosscutt ing on the  
325-foot l eve l ,  the  opefators s t a r t e d  a d r i f t  71 f e e t  frorr~ t he  ad i t ,  drove 60 
f ee t  I(. 45' 1V., and then turned the  heading N. 80' ;;. After advancing 95 f e e t  a 

i n  t h i s  d i rzct ion,  an ore l ens  corresponding t o  the Bureau's "C" ore l ens  a t  
the surface was encountered. 

Trench 
5 
3 

5 1 23.3 
3 lS. 8 

28.5 

Further development, includicg d r i f  t i n 6  and crosscutt ing,  by t h e  New 
Idria-Alaska Quicksilver Co. amountcd t o  580 feat .  This work, most of which 
was completed i n  1943, was a continuation of the  325-foot a d i t  along the  s t r i k e  
of t hc  mineralized zone. Figure 5 shows the plan of t h e  Rsd Devil mine st i t s  
present stage of devclo~ment. 
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The ore  i s  s o f t  and f r i a b l e  and breaks f ree  from tile walls. Tile country 
rock i s  weak and requires  close spacing of s t u1 l s . f o r  support of stope walls  
and d r i f t s ,  A l l  ore i s  ~nined from s tu l l ed  stopes, the  holes beiag d r i l l e d  
i n  the  ore from stull-supported staging. Broken ore  i s  trarmed t o  the sha f t  
on the  270-foot l e v e l  and t o  t h e  storage bin on tile 375-foot level .  

. , 
JiJater i s  pumped froin t h e  niinc a t  a  r a t e  ,of about 10C gallons a minute, 

The amount and grade of "ore 'extra'cted-frbm the  various par t s  of the  mine 
a r e  given ia t ab le  4. 

. . < 
G S i x  miners and two.h~istmpn a r e  emp10yed'~wo s h i f t s  a day, 7 days a week 

during the operating season. 

$?urnacing a n d ~ e t o r t i n ~  t 

TRBLE 4. - Red ~ j e v i l  .ore sumr;ary 

I n  1943, 3 New Idria-Alaska *iuicksi lker  Ening.Co.- i n s t a l l e d  modern e q u i p  
me!lC f o r  furnacin and r e to r t i ng  the -Rea Devil 'ore. The' reduction plant  was 
equipped with -a 58-ton f ine-ore bin,  a  -12-tbn LurnedAore bin, a 36-mch by 40- 
foo t  rotary ki ln ,  Sirocco dust colf;Gctors~ fan;' coriiiefisors, and redwood tanks, 
Ore i s  reduced by t he  following flow sheet, 

1506 - - I f -  

s .  

Recovered, 
, lb./ton 

23 . 

? 

? 

. 70: 
I I t  

, '  
: 6 6  ' 

. ; 57 , 

4 Q 6 3  .! 
, , .  

NOTE: 2704%. l eve14 .des iya ted  -, 5 ~ - f t .  shaf t ;231-f t .  l e ~ e l , ~ l ~ ~ - f t .  shaft,., f 

* 

Season - 
1943-44. .. 
1-943-LA. .. 
19L1.3-4k.. . 
1943-4h. ,, 
1943-4k.. . 
1943-44:. , 
1943-44,. . 
1943-44. .. 
1943 -44. . 
1943-44.. . 
19!+3-44.. . 
191+5...... 

, . ' . $  - , , 
1945.....,'325 . . 

Tons 
550 
522 
'35.0.' 

'0° 4513 
250 
8 0 '  

100  
59 . 

'2,652 
1,090 

400 

200 

, . 
Est. grade, 

lb./ton 
6 0 
25 

. . . .  80 
-40 
18 

- 50 
40 
25 
18  

40 

20-25 

Level 
325 
325 
501 shaf t  
501 shaf t  
50' shaf t  

'50' shaf t  
501 shaf t  
501 sha f t  

20 

9 5 

70 
60 

1945ee.m.* 

l945...,.,.lOO1 

1945. ...... . ,  . . 
1945.i.,., 
1945.. ; a * * .  

r, 1945, ; . . , . 

bfidth, 
f e e t  
3 
5 
3 
3 
8 
3 
3 
2& 

Stope No. 
72 
172 HM 

.......- &I.-- ..: 
2 
3 

' - 'V- 
5 

Sublevel ' 
I ]sublevel  crosscut 

Total.. ....................... ,; ... 
Xercury recovered ( f lasks) .  ... ;, ... 

325 t o  sur- 
face  sha f t  4 

l e v e l  
shaf t  , 4 

1001 leve  
shaf t  4 " 

loo* I eve l  3 

325 t o  
surface 

t o  

Exploratory stope 1l-4 i 
4 

1 

2 
3 

Total and average,. ................ 
Uercwy recovered ( f l a sks ) ,  . , . , .', . , 

F 

600 

1 50 
2 50 

'1,514 
962 

72 FW . .  surface 3 



Mine ore 
I I 
v' 

8'1 x 15" jaw crusher ( t o  2'1) 
\7 1 

I i n c e  

. 50-ton fine-ore b in  

1 
Feeder 

3- 
36" x 401 r o t a r y  k i l n  - k7 minutes f o r  pass 

3. 
I 

L 
Gases Burned ore  
1 / 

Sirocco dust  . co l l ec to r  . . . 12-ton b i n  

L " .  . 
Fan . -. 1 hi? . 
5 . .  

Condensors 

1 

8 .  

-?' M e $ c ~ y  . - - .  . SOP%. .L . . . . , . . . . . . . .  . .  ' . , . .  ,.j,. 
Hoed 
j/ 1 . .  1 .  

Retort  
L . . . .  _ .  

Xer cury 

t 

m 

0 

. I . .  

Power f o r  t h e  reduction p lan t  and mine i s  furniskied by ttvo c a t e r p i l l a r  
46-30 Deise l -e lec t r ic  units.. The p lan t  i s  operated th ree  s h i f t s .  a, dFy, 7 
days a week, by a crew consis t ing  of th ree  fireiilzn, two r e t o r t  operators,  and 
two helpers, wliose du t i es  include cleaning up soot. A plan and ,p.rao.file of 
t h e  conveg-or room and condeilsor system are shorvn i n  f i g a r e  6, 

, ,$ - 2 -:3 - l+, - ~5 -, 6 - '7- - 8 
-1 

Sludge Sludge 
L - 

Hoed an& t r e a t e d  . . 

a . . .  . .  . . .  . 
The p lan t  was placed i ~ l . o ~ e r a t i o n ' i ~ i  1944 t o  t r e a t  t h e  2,65?.tons mined 

i n  1943 and 1944. The y i e l d  i n  t h a t  year was 1,000 f l a s k s  of qFrcyry from 
f 

the  k i l n  operat ion and 90 f l a s k s  from t h e  r e t o r t s .  Operations were resumed 
i n  Apr i l  1945. The r a t e  of charge t a  the furilace, a s  shown by t a b l e  5, was 
more than 25 tons a day, and tile recovery of mercury was l e s s  than 24 pounds 

* 

a ton. By June, t h e  r a t e  was reduced t o  6$ ' tom a day, and reccvery had 
increased t o  66.6 pounds of mercury a ton. The mercury content of the  raw 
ore was not determined, but according t o  t h e  opera tors  there  was no g r e a t  
d i f ference  i n  the  ore  f e d  t c  t h e  furnace during the  two periods. They con- 
cluded t h a t  passage of a heavy bed of crushed rnateria1,through the  k i l n  
prevented a i r  from cir.culating f r e e l y  between the  ore p a r t i c l e s ,  re tarded the  
formation of s u l f u r  dicxi.de, and thus  allowed only a p a r t i a l  reduction of t h e  
cinnabar ore. 



FIG. 6 LAYOUT OF RED D E V I L  REDUCTION PLANT 
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TABLE 5. - Reduction plant  record, 1945 - 
Uonth 

April.  .......... 

~ Thc antjmoniql content of t h e  Red Devil ore  i s  near ly  a s  g r e a t  3s t h a t  . . . . . . . .  . 4 2 . .  

of mercury. Ver]: l i t t l e  arsenic  i s  present. . . . . . . . . . . . . . . . . . .  

Tons I Days I Flasks 1 Recov~ry ,  lb, / ton 
387 1 15  1 108 1 23.b 

Lay....;........ 
June..'. ........, 
July..;. ........ 
August', ......... ....... Septerfibzr 
Total.. ......b..l,TL!+ 

S t i b n i t e  sliblines a t  temperatures o v t r  300qCi,. 'and ' the ro'sultant oxides 
become vola t i l -e  a t  about 5 ~ 0 ~ 6 .  The vapoi pressure df  cinnabar r i ~ c s  rap id ly  
abovc ie?O°C. and 'reaches atmcs'pheric press'ure a t  ' 5 8 0 ~ ~ .  A t  furnace tempel'a- 
tureE around 700"~., antimonji'vapors will'accompany ~ : .ose  of mercury i n t o  the  
condensing syste~ll.' Vapor pressures of the  oxides of antimony a ra  much l e s s  
than t h a t  of mercury, and i n  t h e  decreasing tenperat3ures of tha condensing 
system, the  oxides of antimony p r e c i p i t a t e  before t h e  di;w point  of mercury i s  
reached. Hence, 'it i s  apparerit t h a t  i n  fdrnaci.rig'Rdd Devil d f e s ,  a c lose  
control  of t e ~ p e r ' a t w e s  i s  esse'ntial,  a n s a t  besf. 'dokiidcrable antimony i s  
ca r r i ed  over i n t d  t h e  condens&rs. Improvements 'nii@Bf 't56 '@ain$d 'through experi- 
ments with d e ~ i & ~  d r a f t ,  regula t ion,  r a t 6  of t6rn$$atiu;s dedreass, and 
character  of fezd. Antimony &ides  passihg i n t o  'fhk 'condensing system a r e  
c l i~n ina ted  i n  the soot  by extGa hoeing an& retort ir ig;  "Li t%li !  ci.ff6f-t has been 
madu'to produce an  antimony concentrate because of tile high c o s t  of t r anspor t i rg  

, . . . . . . . . . . . . . . .  
such 'a product t o  market. . . , .  . 

llercury flasirs a r e  shipped down t h e  Kuslrokwim by r i v e r  boat t o  Bethel, 
thence t o  market a t  San .~ ranc i s ' co  by ocean steasler. 

* ,  

Note. - Additional f l a s k s  recovered i'rom soot  - 12. 

311 
194 
324 
2'65 
, 3 3  

Costs - .  

Costs a t  the  Red Devil  nine and redfiction plan.: f o r  t h ~  5-month operat ing 
period i n  tne  summer of 1945. a r e  shown i n  t h s  folloivinf; table :  

20 
30 
30 
27 

5 

ll3. 
~ 7 3  
300 
200 

, 56. 
950 

27.6 
. . . . . . .  6.6.6. . . . . . . . . . .  
. . . . .  70.3 
. . - 3 .  . . . . . . .  .5'1-,3 

- .  -, 

48.3 
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TABLZ 6. - opera tin^ c o s t s  a t  $lie Red Devil mine i n  1945 

(Published by permission.-of Harold Sol-~ilidt, president ,  
Kuskokwim Mining Co. ) . . . . . . .  

Flasks produced - 962 . 
Tons 1;lirled - 1514 

Kining and devGlo,oment . - . . . . . .  . . 
Per to11 P e r - f l a s k  a s  . .  

ore  mined mercury Tota l  - 
E r  eaking ....................... $ 5.644 $ 8,682 $8544.94 
Tramiing and hois t ing , . .  ....... 2,021 3,160 3058.78 ............... 2.338 2248.93 Shop worlc....... 1;485 
Ca te rp i l l a r  and misc.. ......... 1.227 1.932 1858.29 

10.377 15.332 $15, 710.94 

-Reduction-plant operation . b 

F i r i n g  .............,........... 3.809 5.995 5767.05 
Wood. .......................... 2.029 3.193 3072.03 
Clean-up of soot,......,.., .... 1.699 2.989 28'75.76 
Shop work.. .................... 0.561 0,882 848.92 
hlisc. labor  and supplies. .  ..... 3,102 4.882 4696.10 

11, 400 17. 941 17,259.83 

Undistributed lxiscellanecus 

Cook house.. ................... 4.486 7.061 hr?92. 30 .. Shop operat ion and supplies..  3,948 6.214 -5977.40 
Caxp operation.. ............... 0.'089 0.UO 135.94 
Retort  operation.. ..........., 1.526 2.&01 2310. GO 
Depreciation of equipment.. .. .., 0.351 0,553 531.85 

3200.00 Karketing.. .................... 2.113 3 ..Wa 
12,513 19.075 18,947.23 

Total.  .....,................... 34.290 53.968 5l,9l8.00 

I n  crddition t o  t h e  8 men employed a t  the  *nine and 7 a t  the  reduction 
plant ,  thcre  i s  a superinte:ldeilt, a blacksmith, a cook, and a flunky, making 
an average crew of 19 men. 

Dry, seasoned wood i s  used a s  f u e l  i n  the  furnace and i s  consumed a t  the  
r a t e  of one-tenth cord p e r  t'on of ore, The consuniption i n  r e t o r t i n g  i s  about 
eight- tenths cord per ton. Po~ier unit's require  about th i r ty - f ive  55-gallon 
drums of Deisel  o i l  a month, 
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ALICE AIJD BESSIE 1,iIiJE 

History and ownership - 
The Alice and Bessie deposi t  on t h e  north bank of the  Kuskokwim River, 

2 miles below Red Devil landing and 8 Jniles dowilstrean from Sleitmut, a s  shown 
i n  f igure  3, i s  believed t o  be t h e  f i r s t  known occurrence of mercury i n  t h e  
area. This f i r s t  locat,ion consis ted  of two claims staked in 1906 & E, If. 
Parks. S ix  more claims were added t o  t h e  group but  were, subsequently r e l i n -  
quished. . - .  .- .- - -  

The ownership of t h e  two.unpatented ~ l a * ~ ,  Xiice No, 1 and Bessie No, 1, 
i s  d j s t r i b u t s d  as  fo l l cys :  

Percent 
Daniel L. Trefethen, Dexter-Borton Building, S e a t t l e ,  Viash. ........ 40 
Esta te  of E. i d .  parks, Trustee, Bank of ~ a i i f o r n i a ,  S e a t t l e ,  Wash.; 

Alaskan Adninist,rator, ~ i c k  biellick, Sleitmut, Alaska.. ............ 30 ................................. Edith R. Parks, Sacramento, Cal i f .  20 
Ti. Delbar, S e a t t l e ,  Wash. ......... :.. ............................... 10 

Over a period of years, Fzrks prospected che ~ro?er t ,y  and occasionally 
r e t o r t e d  a l i t t l e  mercury i n  c o n J u ~ c l i c n . w i t h  h i s  occupatiorl of t rader .  
Successively, he ' is  reported t o  have izsed i n  r e t o r t i n 6  a s t e e l  drum, a sriall 
Sco t t  furnace, and'a Johnson-McKay furnace. Park's operat ion was apparently 
designed t o  supply t h e  mercury requirements of t r ~ e  Georgetown and I d i t a r o d  
gold placers,  and tcward meeting t h i s  dennnd he prcduced about 120 f l a s k s  up 
t o  an2 including 1923. There has been no production from tlse property s ince  
1924 

Shallow p i t s  and i r r e g u l a r  surface e ~ c a v a t ~ i o n s  furnished t h s  ore f o r  t h i s  
in te rmi t t en t  operation. H i s  f i r s t  production i s  reported t o  nave been derived 
from an outcrop naar t h e  t o p  of t h e  r i v e r  b lu f f .  ,Later  he mined ore  from open 
cu t s  and a shallow shor t  a d i t  presumably i n  t h a t  portiorl of t 3 e  main ore body 
represented by Eureau of itlines trenches 14 t o  17  or  i i l  an  offshoot  extending 
westerly frsm t h e  main ore body. ( see  f i g .  7.) 

He a l s o  obtained a considerable a~mount of t h i s  ore from shallow p i t s  over 
the  main ore body i n  t h e  v i c i n i t y  of Dxeau of idiiles t renches 4 and 5. 

r Parks had driven a crosscut a d i t  f o r  about 200 f e e t  and encountered miner- 
a l i z a t i o n  reported by the  U. S. Geological Survey i n  l9U. I n  1936, following 
t h e  death of Parks, ;?. E. Dunkle' leased t h e  property and extended the  a d i t  t o  . an over-al l  length of 525 f e e t ,  'The main ore zone was encountered 450 f e e t  
from the  portal., and a 240-foot d r i f t  was driven wifi;izin t h e  ore zone t o  the  
southeast ,  

I Development 

.. An a d i t  driven by Parks and Dunkle i s  usable i n  its present  condition, 
though it is  without timber over most of i t s  length. 



The t r a ck  has been removed from both the a d i t  and d r i f t ,  and no mining 
equipment remains a t  the  property, 

Two p r inc ipa l  buildings,  b u i l t  by Parks, a r c  oil t h e ' r i v e r  bank near a 
small permanent s i de  s t r e an  and about 1,500 f e e t  do~vnrive.r from the  ad i t .  
Both could be mde  habitable with the  expenditure of a s n a l l  mount of tirne 
and money, 

Ore deposits  

The grayivackes and shales  of the  Alice and'Bessie property s t r i k e  north- 
. wesk and d i p  t o  t h e  northeast ,  It i s  believed t h a t  they a r s  on the  northeast  

limb of an a n t i c l i n e  whose c r e s t  coincides with thc Kuskolcwim River f o r  v 
several  miles. 

The. anaesike on t h i s  property, wherever observed, has been a l t e r e d  from 
a buff t o  a white.rock read i ly  d i s t i q g ~ i s h a b l e  from the  unzltered,  dark , '  
biot i te-andesi  t e  .oytcr.op sal-ang 't5 d riye.r, bank ?oclc%v Parks' camp. Cinnabar 
m i n e r a l i ~ ~ t i ' d n  'has b.een fotm'd *c'on's'is t en t l y  i n  associa t ion only with the 
a l t e r e d  anassike, and thz l a t t e r  thus  serves a s  a guide i n  prospecting. There 
i s  much more andesite i n  evidence st the  &ice and Bessie than a t  the  Red 
Qevil property. A s  a ru le ,  these  in t rus ions  a r e  t h in  and p a r a l l e l  the bedding 
of t he  sediments, though tiley o f ten  cut  across tha bedding, The increasing 
a r e a l  extent  of t h e  andesite from the r i v e r  northwestward t o  the W i l l i s  group 
of claims suggests the p o s s i b i l i t ~ r  t h a t  ti.2 parent igneous mass occurs a t  l e s s  
depth here than on t he  opposite limb of the an t i c l i ne ,  

Three separate ore bodies e x i s t  on the  Alice and Bessiz property: (1) 
The main deposit,  exposed i n  the  Bureau of hines trenchcs and a l so  i n  the  
d r i f t  driven from the  crosscut  a d i t ;  (2) a deposit  t h a t  outcropped on the 
r i v e r  bank above t h e  a d i t  a t  an a l t i t u d e  of 340 f ee t ;  and (3) an occurrence 
outcropping i n  t h e  r i v e r  bed. 

The zone i n  which the main o re  body occurs has bcerl explored by a s e r i e s  
of trenches. It has a l so  been developed by a d r i f t  t o  the southeast from the  
crosscut  a d i t  about 160 f e e t  ve r t i ca l l j r  below the  outcrop. Using the calcu- 
l a t e d  average dip  of 5 6 O ,  t h e  average dip i n t e rva l  bot;.:een these exposures i s  
193 feet .  

9 

It i s  believed t h a t  the  present  u~derground.exposures serve t o  prove the  
continuation of m ine rd i za t i on  t o  t h a t  depth, but  t h a t  't4Gy a r e  Znsufficient 
t o  be considered i n  an est imation of resarves. T. 

On the  bas i s  of the  apparent N. 45' IJ. s t r i k e  of the zone a t  tke  a d i t  
l eve l ,  the trenches were excavatccl due north znd south t o  cu t  the  zone a t  an 
angle of 45 degrees, It hed been .observed underground t h a t  mineralizat ion 
occurred a s  s n l r z l l  v e in l e t s  generally oriented i n  a d i rec t ion  normal t o  t h a t  
of the  andesi te  contact.  This s t ruc tu re  was not  discernable a t  t h e  surface, 
possibly because t h s  d e t a i l  was obscured by the  nluddy smear r e su l t i ng  from 
ahnost continual  ra in .  



Trenching proved t h a t  the  andesi te  had been intruded a s  a s i l l  between 
trenches 1. and 5, n dis tance  of 340 f e e t ,  h e r  t h i s  length, the  tindesite i s  
divided by soveral  f e e t  of sediments i n t o  two th in ,  roaglily p a r a l l e l  bodies, 
both cf wliich contain v i s i b l e  cinnabar i n  .trenches 2 and 5.  Cinnabar was 
observed. i n  a l l  but  one trench within t h i s s t r i k e  in ta rva l ,  and although the  
p r inc ipa l  concentration appeared t o  be within the  andesite,  i t  a l s o  extended 
i n t o  t h 6  enclosirlg sediments. 

Southeast of t h i s  port ion of t he  ore zona, t h e  acdes i t c  swings ea s t e r l y  
through tracnches 8 2nd 9, both of which,contain v i s i b l e  c i~~r iabar  i n  the andes- 
i t 2  as well a s  ir. the  sedirl,ents. Further t o  the southeast,  t ravzrs ing trenches 
12 and 13, the .andesi t6  a ~ a i n  conforms t o  t h e  s t r i k e  of t h z  country rock, but  
i s  ~ i i t h o u t  observed mineralization. It i s  possible, kor;?ever, t ha t  a branch 
from tt-e s i l l  may bccur c a s t  of trench '9 and beyond the north limits of . trenches 12  and 13, This poss ib i l i ty~would  be i n  kaepink with i t s  proved 
generzl  s tructi lre;  . " 

I . . ,  
. . .  

Northwest of trench 5 the  .andesite s i l l  turns .  ra thdr  sharply t o  ,tho .West . 
through t r ~ n c h a s  6, 7, 10, m1d.11.. Liinerqlization, rsostly within tho ,&ndesite, 
was observed i n  a l l  except trench. 11. The forri of %kt, ins t rus ive  there  was 
not aeter:nincd, and the  fin,saring.;toward tne  ~ z s t ,  s;tgg&stod by obselrvstions 
made i n  trenches 10 and 11, presen;ts two other pos s ib i l i t i a s :  F i r s t l . t h e  more 
n o r t h ~ r l y  of t he  ' lndesitc occurrences i n  f;sctlcn. 11. ray cxtend southtjas t e r ly ,  
roughly p i r a l l o l i n g  the  kr~ovin mintral ized body, It tvould Gravers6 an area  
wholly unprospected a t  the supface and' only a?proac!~ee iaderground b y  t h e  f a c t  
of thz  crosscut  a'dit. Second,..it . is possible thct i n  the neighborhood.of 
trench 11 the. andes i t , ~  i n t ru s ive . a s  a whole swings sharkly souti~rveslt through 
trench 1 4  t o  tredch 19. . . . ,  . I * . .  . 

. . . I  
. h <  . 

ThrGuglh this l a t t e r  section,.froril  which a conside$able portiorl'of t h e  o r s  
extracted by Parks i s  believed t o .  have been taken, the  'rock i s  highly -Altered. 
A t  the S ~ ~ ~ O W  depths reached. in. hand trenching between t he  old f i l l e d  #p i t s ,  
the  presence of andesi te  vias not. de f i n i t e l y  deterrined:  The p r e s s ' o f i t i x e  and 
lack of equipment and men prevented adequate surfnce 6xpIoration o f ' t h i s  
s t r i k e  length,  though a def inbteJ zone of minersliza ~ i . on  was detzrBined. Its 
re la t ionsh ip  t o  t he  main ore  2 c u l e . i ~  not  c lea r  at, t1.e 5rest.n.t stagetof-explora- 
t ion ,  . . ,  I *  

, * , ,  

According t'o Halverson, ~ h o  .was .formerly ,em~l.cycd b:i Parks, a' smal.1 pro- 
duction was made from an open cut near tht? t o p  ~f tkt: cut-back dir'ecc.t.1-f over 
tne ad i t .  This -cut ,  now f iUt ;d  hy sloughink 2nd s o i l  'creep, was not ainlfesti- 
gated by t h s  Bureau. I n  lql l , , . the GGological Survey reported a sha r t  a d i t  
t ha t ,  near i t s  face,  shoved oinnabar mineralization, Thoueh no cinnabar'was - observed here in 1942, th2 c i rcu i tous  course of t he  o$iginnl adi t ;  200'feet  
from t h e  po r t a lqo r  near i t s  f&ce . in  1914, suggests t h a t  an attempt had.been 
made t o  developsthe reportt:d.cinnabar. It i s  probabl6 t h a t  t h i s  rapresented 
t h e  downward extension of the .  o re  taken from the open' cut. . . .  

1 . . . *  
. 

The t h i r d  occurrence i s  repor%ed by,Halverson to 'occur i n  t he  r i v e r  bid. 
According t o  his information,. t n i s  deposit  shbws considerable strsngth; Thi: 
r i v e r  bed cons i s t s  of closdly. ccapacted shales, . . . . . .  

. . a , , *  
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Exploration by the Bureau of ;dines 

The 2.9 trenches excavated by the Bureau of k1ines in the course of the 
investigation are shown on figure 7. The average depth of the overburden 
along the main ore zone ~s from 3 to 6 fed, and rapid excavqtion of trenches 
with a D-2 caterpillar and bulldozer was possible, Eight cf the nineteen 
trenches were sxcavated by hand. 

Table 7 shows the mercury content of all s.xiples and the antimony and 
arsenic content in certain co.?z~ositcs. 

5 

TABLE 7 . . 
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378.,... 9 32.4 ) 0.06 Tr. 428.. . . , 10 0.4 1 379..*.* 9 1.30) f+29.,.*D. 10 Oh4 ' 

380.... . 9 i 0.4 430,.,s* 10 0.4 I 
3 . .  9 1 0.6' '431..... 10 0+2 
332...ee 9 0.4 2 10 rl%. 
383. ...'. 9 0.8 1433 ..... 10 T r  . 
384....,1 9 0.2 1434 ... ;. 10 6.6) 1 1' 8 385..... Tr . 435..... 10 5.0) 
386 ....,.I 8 ! 0.2 4 3 6  1 10 0.2) 
387..... 8 \ 1.0 437.b.D. 10 0.2 
388Obob. 8 1 3.6) I 438.. ... 10 r j i l  1 
389..... 8 1 7.6) .... Undar~r. 0.4 
39C... .:, 8 1 8.8) ~!+40.. . . . Undergr. I J i l  
391... .. 8 1.2 1 . .  It C.2) 
392....,. 8 7.0 t~ 1 0.2) 0.36 T r y  

11 
I 

393... . . 8 , 1.4) 9 4 1 
39L..  . . 8 N i l  
395..... 8 1.8) N i l  
396,.,., 8 2.6) II ' N i l  

I I 0-2 
i I 0.4 

lc49*.*... l 7  N i l  
0.6 

401..*.  11 0.4 , 402*.... 11 

3.4 

I 
407.*.,* 11 0.6 

1 .  11 0.2 0.4 
4 12 
413..... 12 u..... 12 
4-15..... 12 
6 .  12 
1 12 
4 .  12 N i l  
419m.... 10 0.6 , 420..... 10 0.4 1 9470 .+.-. ~t 

I t  421,o*or 19 0.2 1 471...** 10.0 i 2 - 1 0  . 1 . 6 1  1 I / 
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Trench 
. 10 

10 
10 ' 
10 
10 

Saaple Trench Sa;nple 
Lb. Hg 

per ton 
Lb. Hg Percent - 

423. .. .. ; . 
424..... 
4.25.. c . .  . 

426.r..+ 
427.*..* 

per ton 
,,. 3?3..... 

374..... 
375..... 
3760.e.. 

Percent 
Sb S b  

377.-**.. 

As 

::: 1 
0.6 
0.2 
0 04 1 . '  

A s  
7 1 N i l  

9 1 4 0 4 ) i  

I 
7 
9 
9 

0.2 
4*6 
Oe6 



The Barometer pro$erty l i e s  ti?: claim lengths  northwest. of t he  Red . . . 
Devil deposit  and about one mile f r @  the  south bank of t he  Kuskokwim R i  c r ;  1 .  (See f ig .  3.) It consis ts  of six uqpa!ented c l a 5 ~ ~ s ,  the  Barometer 1 t o  , . 
inclusive,  and is  par t  :of -&at i s  kqoy@ a s  !'Parks Property," being held . . ' ' 
j~d,ntl.y by t he  same individuals  and i n - t h e  same r a t i o  a s  the Alice and Bessie 
clailris. A slough about half a mile in length between the  property and, the ' 

r i v e r  e f fec tua l ly  prevents access q r e c t  from tile r i v e r  d i r i ng  the sumper . , + 

months. A landing from the  r i v e r  is,.%de jus t  beloiv the  mouth of Ucau lep  * ' 

Creek, and t he  brows o? the h i l l s  fac.ing the r i v e r  a r e  fo;lowed three-quarters 
of a mile t o  the Barometer deposits ,  . . I .  . , * 

: History and ~ i b d u c t i o n  
I . ,  . .  I .  

Like most of the known deposi ts  of cinnabar i n  the  ~ i e i t m u t  area,  the. * . 
Barometer lode was found by t r a c ing  pieces of f l o a t  ore  found,along a srnaU. : 
creek. Tvro occurrences i n  close pro*ty were discovered i n  1921 by Hans. " 

Halverson, t he  f i r s t  t o  be made i n  t he  area  on the  south :side of t he  ~6skokwim ' 
River. a . . I .  

. . , . .  - 
30th occurrences were opened by and during .the following year . ' ' ' 

Halverson drove an a d i t  122 f e e t  i n  length, -~(dlich exposed the  upper deposi t  * " ' 

a t  a d i p  depth of 46 f ee t ;  I n  1923, Em,!(. Parks, trclder and owner of t he  " ' :  ' 

Alice and Bessie property, purchased ;t,he Baro;.leter c1airr.s from Halverson and' ' ' ' 
prospected both proper t ies  by means oT add i t iona l  surface  work. . . . .  

, . . ( I .  . . . . .  
A r e t o r t  made from one Johnson-L.;;cFay. pipe was erected a t  the lower * * : ' 

deposit,  and a very small production was.ncide, principall;- from the  de t r i t a l " "  
mater ia l  below the deposit. , , . L  . . .  

. , I  . . , . -  
I n  1931, Otto Rohl?hs, .mining engineer, of Sea t t l e ,  examined the  Barom*: 

mine. The ~;roper5y was leased i n  1931, and a crosscut  was driven across th&. r 
upper deposit  from Halverson' s a d i t  This option svas rel inquished the  followirg 
year, and the  claims were leased by  the'^, 'ui. Parks escate  t o  A. C. Skidmore : . !  
i i i  1938, Skidmore r e to r t ed  10  f l a s k s  o< mercury from f l o a t  ore, and from ore 
obtained i n  a p i t  a t  the .lower deposit  No deveiopnent was undertaken, and . . .. . 
t h e  l e a se  w s s  surrendered a t  t h e  c lose  af 'the season. . . .  

8 a * 
. . , a ,  

. . , I  

I n  conjunction with annual  assessinent work i n  1939 and l9k?, a few f l a s k s  ' :  

were r e to r t ed  from ore taken from both- . txe' , , .  upper and lower deposits.  The mine;, : . 
has since been inactive.  . . .  . . O  

. . . . ? 5 

4 .;! 
Ore Deposits , . . . * , . I 

The succession of sediinents a t  the.Basometer property, i n  t he  immedia te . .  , 

v i c i n i t y  of  the  two deposits  developed j <+ gate, i s  predorinantl$ of shale,  . . ? ' 

Graywacke or sandstone is'increasingly;in;+vidence i n  a westerly d i rec t ion  f*o& : 
the  lower deposit.  Although the s t r i k g  of 'the sedixeints *at the .upper deposit. .  . : . 
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i s  var iable  between l i m i t s  of N. 20' W. and N. 60' :/., t h a t  a t  the lower 
deposit  appears t o  be consis tent ly  about X. 10' Y., probably a s  a r e s u l t  of 
f a d t i n g  wit'hin these incolpetent, beds." . . . -  

- .  
The area  containing both dep~g+$$; a s  kmm a t  tile. prksent s tage  of 

exploration; i s  small and i s  chara$$erized by evide:?ces of ,  f ku l t i ng  t o  a 
degree not ,observed' on any other.pr,o$erty i n  the  Siei tmut ,area. Both depos- 
i t s  a r e  undoubtedly' dependent upoq ,+ssociated a l t e r ed  ande,sites f o r  min.era.15- . . . .  zation, though the , s t r xc tu r a l  r e l ~ t i o n s h i p  i s  not c lea r  a$ ei ther .  

. . . . .  . . . . .  
The upper dcp6sit  i s  the  oniy* property invest igated i n  the  Sloi tmat-area  

. t h a t  contains an appreciable amour;.(;, of arsenic. On t,he b9sis  of 1.3 cofipari- . 
sons, t h e  d a t i v e '  arnounts of me,r.cCury, antimony, and ars2pic are ,  respectively,  
4.6 : 9.7 : 5.4. Antimony occurs a s  ~ t i b n i t 9 ,  .snd arsefic occurs principally- 
as realgar  w i th  some orpiment. . . a (  - 

Exploration by the  Bureau of kLnes . 
The proberty was explored by treiiching and sarnpliai,. The locat ions  of 

trenches, samples i n  trenches, and undergx*ound ~ i o r l c i n ~ s  a re  showh i n  f igure  8. 
The r e s u l t s  of analyses a r e  showri i n  t ab l e  8. . 

TABLE g 

. I I Lb. Hg Percent Lb. Hg Percent . , ~&p le  Trench per ton Sb 1 A s  Sample Trench per  ton Sb A s  
l e e  2 0.1 226*..... 4 091 
202..... 2 0.1 2.50 .01 227...... 4 0.1 
203..... 2 0.8 . 0*1 
204..... 2 0.2 . 
205oo.oo 2 0*2 
206..,,,1 2 0.5 
207..:.. 2 ' 0.1 
208- *. - 0 '  3 1.8 
209..... 0 0.1 1 

0.2 A 

212...*. ' 1 0.1 

2 l 4 .  1 0.1 I 
.215..... 1 0.1 

t 
2 1 0.1 ...... I 9.3 0.12 0.40 
2 1 e e  1 0.1 ' "  242...... 2 • 5 1.19 0.07 i 1 .  1 0.2 2.8 0,2G 0.23 

+ 2 1 .  1 0.1 .. 0.3 0.05 0,12 
220.0e.0 3 0.1 .....I 2.1 0.21 0.44 
221..... 3 0.2 8.6 0.27 0.58 
222..... 3 0.1 9.4 0.55 0.67 
223.o.e. 3 3.0 .. 0.1 
224,..,. 3 16.5 2 3.1 '0.17 0.26 
225..... '3 0.2 . . .  0.2 , 
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TABLE $ - Continued 

. , 

* 

Trenching on this property was accomp1is:lletl bj: hand through overburden 
2 t o  9 f e e t  i n  depth. The shale a t  the surface i s  thorcughly loosened by 
f r o s t  and exfol ia t ion,  so that, i t  was necessary t o  carry  t he  excavations wel l  
i n t o  bedrock. The d e t a i l  of mineraliz;.tion was l a rge ly  masked b~ t he  products 
of oxidation and by shale slime ca r r i ed  i n  by the frequenh rains.  .a1 samples 
cut  viere 5 f e e t  iH length. The upper deposit  has been t raced 'at the surface' - . . '  

over a s t r i k e  length of 165 f e e t  determined b j  v is ib l t :  cinnabar i n  .trenches . . 
2 and 3 and an unsampled p i t  over the a d i t  area; It ]nay reasonably-be con- . + *  

sidered a s  being not  l e s s  than 200 f e e t  jn. length.  hi iqeral izat ion was observed + . " '  
i n  th ree  contiguous 5-foot samples i n  treqch.2, The shales ,  though i n  place, .... 
have been frost-broken and skat tered by fa,uLt.ing~an~C folding t o  a degree pre- ' '  * 
cluding accurate determination of s t r i k e  a~d.dip. ' Some oxidation has talten , .  . . a  

place, and the  megascopic recqgnit ion of ~ l n n a b a r  i n  the. pres'ence of rea lgar  , .. 
i s  d i f f i c u l t .  A second small concentrat ion.30.feet  t o  t he  northeast  i n  the * * *  

t rench was observed. Analyses,of the above.l+.samples show t h a t  the  mater ia l  1 8 . '  

i s  not of minable grade. . . . '  ...a * ,,.' 
The continuation of t h i s  &ne of i n ine r~ l i a a t i on  t o  the  northwest m m o t  t . I  

be t es ted  by trenching because qf a low swaqpa~ arecz 125 f e e t  i n  width. (Trench . , a  

1, designed t o  i n t e r s e c t  the occurrences appearing i n  trench 2, f a i l e d  ko t - a  

. * -  reveal  mineralizat ion,  . . , 
. . . . 

I 

Two contiguous 5-foot sections i n  trench 3 contain concentrations of . ,  
cinnabar, s t i bn i t e ,  and realgar,  qne of which .is of r e t o r t  grade. Trench? 4, 4 9 

90 f e e t  southeast of trench 3, f a i l e d  t o  show concehtrations, * .  
7 ' * 

s u '  
Of the six 5-foot samples containing cinnabar talten from trenches 2 a.nd 

3, andesi te  was observ,ed i n -on ly  one. This appeared to be a small f au l t ed .  
segment, 

, . . .  .. 
The s t rongest  obsi,rved developnknt of t h i s  minsi-hlized zone i s ' i n  the * 

crosscut  from Halverson!~ ad i t ,  The.rnajor port ion s f ' t h i s  zone i s  cut  by the  
a d i t  i t s e l f  j u s t  back of t he  crosscut., but c l o s ~ ' L ~ ~ g ' i ' n g  prevents i t s  inspec- 
tion. A t  t h e  junction of t h e  a d i t  and crosscut, d n e r a l i z a t i o n  occurs within 
a sha t t e r  zone r e su l t i ng  from the in te r sec t ion  of the f a u l t  and the ore  zone 
a t  a high angle, A shor t  crosscut  continued ac ross ' the  a d i t  t o  t he  west con- 
t a i n s  the highast concentration of rea lgar  observed, Additional evidence of 
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Sample 
5 
252.,... 
253;.... 
254...., 
255..... 
256.,... 
257.;.., 

Trench 
7 
'7 
9 
9 
9 
8 , 
8 
8 
8 

Trench 
4' 

Adit 
3 
3 
5 
5 
5 

Lb, Hg 
per ton 

0.4 
12.4 

5.2 
0.4 
1.8 
1 ,6  
1,6 
l i 4  

13.2 
1 26'7..... 
1 268,,... 

Lb. Hg 
per ton 

.0,1 
1.. 5 

, 0.2 
0.1 
0.1 
0.1 
0.3 

25 8... .*I 5 

Sample 
260.0..e 
2 6 .  
262,.... 
263,.,., 
264.,,.. 
265... .. 
206. ..,. 

0 ~ 1  

', Percent Percent 

259.,...l 5 1 0.1 

Sb 
0.05 
Tr. 
T r ,  
T r ,  - 
T r .  
Tr .  
Tr .  
T r ,  
0.71 

Sb A s  

' 

A s  
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f au l t i ng  i s  furnished by the  presence of fragments of a l t e r ed  andesi te  within 
t h i s  s h a t t e r  zone, Thr'ee sarilple sect ions ,  each 5 f e e t  i n  length; contain an 
amount'of cinnabar a~proach ing  furnace grade. Two of these samples a r e  with- 
i n  tne  hanging-wall zone, and one i s  near the  footwall; - 

The lower deposit ,  259 feet  N. 15' rid. f r o x  the portal. of the Halverson 
a d i t ,  i s  shown in ' f i gu re  8. This occurrence i s  associated with an andesi te  
in t rus ion  bu t  does not contain an Apprecizble amount of r e a l ~ a r .  , The struc- 
t u r a l  r e la t ionsh ip  between the andes i t e  and the  ore was not  disclosed by the  , 
Bureau's explbration, nor was the  form and a t t i t u d e  o f  the andss i te  determined. 

4 

The sediments d i p  t o  t he  soutl-~west a t  about and s t r i k e  approxi:mtsly. 
N. 10' \Y. It appears t h a t  a  bedding ' f au l t  nas cut  and displaced ,the andesi te ,  
arid t h a t  'cinnabar mineralizat ion has been local ized along t h i s  zolze, A second 
weak zone of mineralizat ion para l l e l ing  tile s t r i k e  of t h e  seckbnents was 
encountered 50 f e e t  t o  t he  west. 

Introduction 

The Fairview claims a r e  about 1; miles south of  the south bank of the  
Kuskokwim River near the  headwaters of Zacauly Creek a t  an a l t i t u d e  of appr6xi- 
rnatel j  900 f ee t ,  a s  shown i n  figure.3. There i s  no cnrked t ra i l  t o  the  prop- 
e r ty ,  tile usual  ilppr.oac11 being along the western s ide  of Sacauiy Creak. 

History 

This occurrence was found by t r ac ing  back de t r iLa l  mater ia l  containing 
cinnabar. It was f i r s t  staked i n  1935 or 1936. There has been no p r o d ~ c t i o n  
of any consequence from the property, 

Ore Deposits 

Shales and sandstone coas t i t u t e  t he  country rock i n  t h i s  area. They'bave 
been intruded by a dike of fresh-3ppearing rhyo l i t e  s t r i k i n g  N, 60° IT. and dip- 
ping toward t h s  northeast.  The apparent widtii of the dike i s  about 120 f ee t ,  
and i t s  l eng th  i s  a t  l e a s t  1,000 feet .  To the nortnwest of trench 3 ,  shown i n  
f igure  9 ,  i s  evidence of cross  f au l t i ng  of t h e  dike. 

Cinnabar and s t i b n i t e  mineralizat ion in the'area explored i s  confined t o  a 
zone of f rac tu r ing  cu t t ing  across the  dike a t  a  small angle. .The s t r i k e  of t he  
mineralized f rac tu res  p a r a l l e l s  t h a t  of tha frackure zone, 

Exploratrion by Bureau of l'ines 

The loca t ions  of trenches excavated by t h e  3 u e a u  o f  fidines and the  r e s u l t s  
of analys is  of samples are showr~ i n  f igure  9. 

- Three narrow trenches were excavated by hand across  the  dike and were 
ca r r i ed  t o  a depth suff ic ier l t  t o  expo9e rock essential.1: in place, though f ros t -  
broken. The three trenches were l ~ c a t e c i ~ w i t h o u t  reference t o  previous small test  
p i t s ,  except t h a t  t rench 1 s t a r t ed  from an open c u t ' a t  the footwall  con.tact. 



~ r e h c h  1 is  normal t o  t h s  s t r i k e  of the dike and revealed a 35-foot 
width of mater ia l  containing an average of 0,7 pound of mercury a ton. The 
maximum degree of mineralizat ion occurring i n  any one j-foot tvidth was 1.0 
pound of mercury a ton. 

Trerich 2 i s  p a r a l l e l  t o  trench 3r 'and i s  225 f e e t  northwest of it. A 50- 
f oo t  zone in te r sec ted  by t h i s  trench contains arr average of 2.88 pounds of 
mercury a ton. Two contiguous 5-f00t samples i n  t h i s  zone contain 8.0 and 
4.6 pounds of mercury a ton, respectively.  A second'zone j f e e t  wide i s  35 
feet(measured normal t o  t he  s t r i k e )  froni the  f i r s t  and contains 5.4 pounds of . 
mercury a ton.. 

C 

The t h i r d  trench, p a r a l l e l  t o  trenches 1 and 2 and 205 f e e t  northwest of 
trench 2, contained no observed searns of cinnabar and was not sampled, Prob- 
ably t h i s  t r e x h  was too f a r  from trench 2 t o  i n t e r s e c t  the  zone of mineraliza- . 
t i o n  found i n '  t h a t  trench, 

In t roduct ion 

The W i l l i s  group of 15 unpatented claims i s  1;  lies north of the Kuskohwim 
River a t  a point  2 miles be low t h e  .Uice and Bessie property and 12  miles down- 
stream from Sleitmut, a s  shown on f igure  3. The claims a r e  above timber l i n e  
a t  an  a l t i t u d e  of 700 f e e t  jus t  wi thin  the  Kuskolctrini drainage. A f 00% t r a i l  
l eads  from t h e  mouth of I V i l l i s  Creek on the Kuskaktyir.~ Eiver t o  the property, 
and a c a t e r p i a a r  t r a i l  has been es tabl ished d i r e c t l y  f ron  the  Alice and Bessie 
mine. I 

History 

This mineralized area was discovered by TJlillis and F ~ d l e r  i n  1939, and 
t he  mining r i g h t s  a r e  now held by Willis, t he  survlvi!ig me:riber of the  partner- 
ship, Developm6nt work cons i s t s  of numerous t e s t  p i t s  and trenchzs a s  wel l  as  
several  shor t  a d i t s  t h a t  a r e  nov; caved, The greater  ;dart of t h i s  work has 
been done t o  comply with annual assessment requirements, A few f l a sk s  of 
mercury r e to r t ed  from or4 taken from t h i s  d e p o s i t c o n s t i t ~ t e  the only produc- 
t i o n  from t h e  property, 

Ore Deposits and Developri~ent 
F 

A s  a t  other mineralized areas  i n  the  l oca l i t y ,  the country rocks of 
grayvacke, sandstone, and shale  have been intruded by andesite,  which i s  now 
buff t o  white a s  t h e  r e s u l t  of hydrothermal a l t e r a t i on . '  The 1iilIi.s property - 
i s  unique i n  t h a t  t he  andesi te  occurs only 'aa well-developed dikes. Cinnabar 
and s t i b n i t e  mineralizat ion i s  la rge ly  confined t o  the  hanging-wall contacts  
of these dikes, though t o  a l e s s e r  degree i t  occurs along s l i p s  and f r ac tu r e s  
within t he  intrusions.  

t 

Four dikes containing.rnineralized zones h3ve been discovered t o  date. The 
dikes a r e  roughly pa r a l l e l ,  and present exposures ind ica te  an echelon pattern.  
Their limits have not  been determined, 
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The most northwesterly of t h e s e  occurrences has been opened by a shor t  
a d i t  a t  an a l t i t u d e  of 650 f e e t .  No noteworthy concentrat ion of cinnabar was 
observed i n  these  l b i t e d  exposures, Most a t t e n t i o n  has been given t q  a 
mineral ized zone about  500, fee t  soytheas t  of t h e  a d i t  rneiltioned ab6ve. Here 
minera l iza t ion  has occurred along the  hanging wall  of a dike and wi th in  the  
.dike. The dike,  aboat  30 f e e t  t h i ck ,  s t r i k e s  N, 30° Ii, and d i p s  s t eep ly  . 
t o ~ v ~ r d  the  s o u t h w ~ s t .  L i n e r a l i z a t i o n  i s  s t ronges t  along t h e  hanging w a a  but  
c ~ n t i n u e s  l e s s  s t rong ly  along f r a c t u r e s  wi th in  $he dike. 

This d ike  has been explored by six Burenu of ;.linss t renches,  a s  shown i n  
f i g w e  10. Uine re i i za t ion  occurs i n  f i v e  of these  treriches 10-a l ized  i n  a 
zone along the  h . . ~ i ~ i n ~  w a l l  of t h e  andes i t e  dike. A srall ar?olmt of mercury 
has bgen producea f r o a  an o r e  l e n s  cu t  by trenches 4 and 5 and bounded on t h e  
southwest by t k e  ba r ren  t r e n c h ? .  This po r t ion  of the  depos i t  had been 
e x p l ~ r e d  p r e v i o ~ s l y  by a n  a d i t ,  wliich ~ S ' ~ O W  caved but  t~ i l i ch  a t  one t h e  
reached a de;:th of 30 f e e t  beneath &he outcrop. The repor ted  f ind ings  i n  t h e  
adifu y e r e  confirmed by trenching,  Because o n l j  weak cinnabar minera l iza t ion  
was noted i n  both t rencnes 2 and 6, i t  i s  prohablo tha t '  me tac imabar i t e  i s  
present  i n  samples 612 and 635. The minera l izad  zone -my be e::ten<ed t o  t he  
southeas t  and northnest .  Trench 3 may rep resen t  a l e s n  a rea  wi th in  t h i s  
depos i t  r a t h e r  than a sepa ra te  l e n s  t o  t h e  southrvest. 

t , Tlie sampled sec t ion  across  the e n t i r e  dike i n  b e n c h  4 contained 311 

average of 1.6 ,pounds of mercury a ton, and a l i k e  sec t ion  30 f e e t  wide, i n  
t rench 5 ,  contained an  average of 3.7 pounds of mercury a ton. 

Two other  d i k e s  t g  t h e  e a s t  of the Rureaills t renches  were prospected 
previously by means of t renches and ogen cuts ,  These openings a r e  now badly 
caved, bu t  minor amounts of cinnabar were noted, The analyses of samples 
taken during t h e  i n v e s t i g a t i o n  a r e  shown i n  f igu re -10 ,  . 

I 

1 DQCOIRSY LiOUNTAIN biI1dE 

In t roduct ion  

This proper ty  can be  reached by t r a i l s  from t a e  na t ive  v i l l a g e  of Crooked 
Creek on t h e  Kuskokwim itiver o r  from ~ l j t .  It i s  23 r i i les  northwest of Crooked 
Creek and 43 miles  southwest or" F l a t .  Both r o u t s s  crsver.se swampy, muskeg 
coui'&ry which makes f o o t  t r a v e l  d i f f i c u l t  i n  su.mer. ilcavy mining equipment 
supp l i e s  f o r  a season's  work a r e  f r e igh ted  t o t l i e  property by t r a c t o r  ar,d s l e d  
i n  winter.  When r a i n f a l l  i s  abnoraal-lgr hezvy, Crooked Crcek can be  ascended 
t o  wi th in  8 mi les  of the property by mezris of s n  outboard motor boat ;  from 
F l a t ,  t he  I d i t a r o d  River i s  navigable by such a boat t o  tv i th in ,7  mi les  of t h e  
property. ( see  f i g .  11, ) 

Fre igh t  on rnining machinery routed  from S e a t t l e  t o  Bethel  by ocean steanier, 
from Eethel  t o  Crooked Creek by KuskokvSim River boat,  2nd from Croaked Creek t o  
t h e  property by t r a c t o r  and s l ed .  c o s t s  about $75 a ton.  

I A more cos t ly  f r e i g h t  rou te  t o  the DeCourseji prope$ty i s  v i a  St .  Lichae? 
and F l a t ,  Alaska. For example, a b n ~ r e l  of i3eisel fvLel  o i l  c o s t s  $26.50 a t  
F l a t ,  a s  compared t o  $16.50 a t  Crooked Creek. 
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During the summer 'of 194% an a i rp lane  landing s t r i p  1,040 f e e t  long 
was completed by t he  DeCoursey Mountaili Mining Co. with the  cooperation df 
the Bxeau, This p l a c ~ s  t h e  property within 20 minutes f ly ing  time from the 
mining community and supply center  of F la t ,  Alaska. Froni June t o  October 
1943, approximately 25 tons of a i r  express-was haixciled from t h i s  landing 
s t r i p ,  A i r  service  from F l a t  t o  DeCoursey, nvaiiahle 0iil.y on a c h x t e r  bas is ,  
cos ts  $30 ?+ t r i p  f o r  a plane -capable of  carrying 800 pounds. 

The Bureau of Ilines est3blishcd radio  communications with the  Alaska 
Communications System a t  F l a t  i n  June 1943, This service  was d i s con t i nu~d  
when t h ~  Bureau's program was completed but can be resunted by the  rriine oper- 
a t o r s  i f  desired, r 

History and Production 

The DeCoursey prospect ~2.s  located p r i o r  t o  1020 by a prospector named 
DeCourcy.- The property bears kus name today-under a d i f f e r en t  spell ing,  
DeCourcyts o r i g ina l  loca t ion  was made about $ mile southwest of t h e  present 
operations. I n  1921, the Th r i f t  Mining Co, i n s t a l l e d  a four-tub? r e t o r t ,  
and a small amount of quicksilver was produced. 

From 1924 t o  1926; C. F, i i nd fo r s  ahd associa tes  re to r ted  ore  taken from 
the upper veins system, bti5 it  i s  helieved t ha t  production was inconsequential, 
During t h i s  period, the  Johnson and Lindfors adZts were driven. 

I n  1927, three  claims, the  Last Chance 1, 2, 2x2 3, were located by John 
Brink, and a year l a t e r  f i v e  claims, the Snowbird 1, 2, 3, 4, and 5, were 
located by Harry Brink, brother  of John, 

On Yay 16, 1942, R. I?. Lyman acquired-a l e a se  udth option t o  purchase the 
property by monthly and a;?nuaL payments over a 4-ymr period. On August 3.4, 
1942, Lyman formed a partnership with Kenneth li. Johnst011 and Franck C. 
Rocheleau t o  operate the  DeCoursey property wi tc  L ~ r i : s ~  a s  manager, I n  October 
1942, Lylran and Rocneleau purchased Johnston's i n t e r e s t  i n  the copartnership. 
Later, Ly-mn bought the i n t e r e s t  of t h e  remaining p:,rtr:er, Roc!ielcau, and i s  
now (1946) sole  owner of t he  property. 

Eight c l a i m  cornprise the  present  propr t ;?  of the DcCoursey hioultain 
liining Co, hended  locat ions  were f i l e d  fc;r thesa cl$.ms.during 0ctobcr 194.3 
by Harry Brink, 

4 

I n  1942, e ighty  f l asks  of mercury were produced from surface f l o a t ,  and 
i n  1943 the  New DeCourscy a d i t  was begun. A t  t h i s  t h i e  the Bureau of hiines 
i n i t i a t e d  a program of surface trenching and sampling, - 

Geology . 

The country rock of t he  DeCoursey Uountain a r m  cons i s t s  of sandstone, 
shales, and grapvaclie, These szdimentaries, s t s ik ing  nor theas ter ly  and dipping 
westerly, a r e  intruded by diabase dikes and sills. S i l i c i f i c ~ t i o n  has taken 
place near the  cinnabar l enses  and veins. 



Numerous smal l  f a u l t s  have a f f e c t e d  t h e , o r e  bodies, and s l ickens ided 
su r faces  a r e  cornion. Displacements, however, have been s l i g h t ,  and no d i f f i -  
c u l t  mining complications have been encountered, 

A 

S t r i p p i n g  and trenching uncovered o r e  throughou-t a  ho r i zon ta l  range of 
1,800 f e e t  and a v e r t i c a l  range of 345 f e e t .  X i th in  these  I ge limits f i v e  

- ,. 
fY i nd iv idua l  zones of enriciment occur. Accordi:ig t o  Iiebber ,- 

The o re  bodies a r e  i r ;  or near hydrotherr.lally a l t e r e d  s i l ls  of 
. diabase.  porphyry, The f r e s h  s i l l  rock i s  p e a r l  gray arid very f ine-  

grained,  wi th  varying amounts of f e r romgnes ian  phenocrysts. The 
diabase conta ins  much s i l i c a  and some carbonate and 7,veathers t o  a  
yel lowish brown. The ore  bodies a r e  loca l i zed  i n  sha ly  beds, rnuch 
f r a c t u r e d  zones i n  diabase and enclosed seainlents, or  along igneous 
sedimentarj contacts .  The o re  bodies p a r a l l e l  t h e  s t r i k e  of t h e  a 

sedixents  and a r e  a t  variance t o  t h e  s t r i k e  no more than  1 5  o r  29 
degrees. Their d i p  may confor? with the  sedinentary  beas o r  cu t  
across  the  bedding. Apparent f a u l t  displacerllents i n  the  v e i n  
amounting t o  1 0  f e e t  o r  l e s s  a r e  the  r e s u l t  of t h e  f i l l i n g  of i r r e g l  

. ular . f rac t . l res ,  Post-ore f a u l t i n g  i s  l i m i t e d  t o  displacements of 
l e s s  than  one inch. The ore  bodies pinch and sv-el1 botn v e r t i c a l l y  
and hor i zon ta l ly  fro:n a  few inches t o  over a foot .  The wider 
po r t ions  comp5.se from f+O t o  60 percent  of the  ecposed lengths.  I n  
some places  the  abundant phenocrysts i n  t h e  diabase porphyry have 
been e n t i r e l y  replaced wi th  cinnabar, f o r r n i n ~  sn1al.1, i r r e g u l a r  
bodies of "cinnabar porphyry.!! F i s su re  find pore-space f i l l i n g  have 
been t h e  predoninant processes i n  ore ' for ,mt ion ,  but  these  a r e  
nodi f ied  by extensive replacement i n  some places. The ve ins  dip, 
f o r  t h e  most p a r t ,  from 55 degrees t o  80 degrees. 

Evidence of poss ib le  s t r u c t u r a l  c o n t r o l  c f  t:;e o r e  depos i t ion  was observed 
i n  t h e  Tunnel ore  body. The body i s  cu t  by a s e r i e s  of n e a r l y  p a r a l l e l  t rans-  
verse f a u l t s  throughout i t s  e n t i r e  length.  The d ips  of t h e  f iu l t ' s  vary con- 
s iderabip ,  i n d i c a t i n g  i n  soae ins tances  a poss ib le  filerking a t  depth and i n  
o thz r s  a  divergence, This i r r e g u l a r i t y  i n  d ip  may form a s e r i e s  of t r i a n g u l a r  
f a u l t  blocks. Lenses of cinnabar occur batween sorx but  not  a l l  of these  
t ransverse  f a u l t s ,  

F i e l d  observat ions i n d i c a t e  t h a t  the  o f f s e t s  i n  con i inu i ty  of t h e  ve in  a r e  
no t  t h e  r e s u l t  of post-ore .i?;ovement. Detai led study of l u g e - s c a l e  maps of 
t h i s  body suggests  t h a t  thetran.sve+-ge f a u l t s  have con t ro l l ed  thi, depos i t ion  of 
t h e  cinnabar. .It i s  l o g i c a l  t o  .assume {hat oriy; inal ly a  ri~ain f a u l t  s t r u c t u r e  
o r  f r a c t u r e  t rended roughly i n  a northwesterly d i r e c ~ i o n .  The f r a c t u r e  zone' 
was i n t e r r u p t e d  by t h e  t ransverse  f a u l t i n g  p r i o r  'io ti:o in t roduc t ion  of t h e  
r i s i n g  nl inaral izing so lu t ions .  Cer t a in  of t h e s e  t ransverse  f a u l t s ,  tns movement 
of vfhich r e s u l t e d  i n  breaking t h e  con t inu i ty  of t h e  o r i g i n a l  f r a c t u r e ,  served a s  

- 13/ IJsbber, E, J., and Hoare, J,  Me, ~ u i c k s i l v e r - ~ r i t i n ~ o n y  Deposits Near DeCoursoy 
Mountain, I d i t a r o d  D i s t r i c t ,  Sou th -~es te rn  Alaska: U, 3, Geol, Survey 
Unpublished Report, December 1943, 
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darr~s t o  the  mineralizing solutions.  This allowad the  deposition of cinnabar 
only i n  c e r t a i n  f a u l t  blocks, which were not closed off  a t  depth by t he  in te r -  
sect ion of t r ansverse . fau l t .  

The above supposition, based upon geologi'cal observation, msy s a v e  a s  a 
c r i t e r i o n  f o r  f u tu r e  develapment work on t h i s  boQ-. 

Occurrence of Deposits 

The Tunnel ore body has becn exposed by trenching and s t r ipping f o r  a 
s t r i k e  length  of 204 f e e t  thraugh a v e r t i c a l  rznge of 7C fee t .  (see f i g ,  12.) 

The cinnabar i s  deposited unconformably t o  the  bedding plznes of t h e  
graywzcke and shale  formation. The s t r i k e  of the  graywzcke averages about N. 
L+O E, and dips  approximately 50 degrees north~vest. The cinnzbar occurs a s  a 
s e r i e s  of m a l l  i r r egu l a r  l enses  trending i n  a nor ther ly  d i rec t ion  and dipping 
t o  the  northe3st.  The individual  lenses,  which s ~ f c l l  and pinch along t h e i r  
s t r i k e  lengths,  have a naximum width o f ' l . 1  f e e t  st the southern end of the 
body. 

0 
The s t r i k e s  of t he  individual  lanses  of ore range from N. 8 W. t o  N. 5' 

E. Thc d ip  of t h e  cinnabar va r i e s  throughout the  e n t i r e  exposure from 52 
degrees nor theas ter ly  a t  the southzrn end t o  near ly  v e r t i c a l  a t  the northern 
end'of the ore body. 

During 1943, t h e  Tunnel ore body .was pa r t l y  developed a t  an a l t i t u d e  of 
871 f e e t  by t he  New DeCoursey ad i t .  Ore was cncountered 66 f e e t  from the  
po r t a l  a t  a - p o i n t  25 f e e t  below the  surface,  The t o t a l  length of the tunnel  
is  168 f ee t ,  the face being 55 f e e t  below the surface. A s l i g h t  decrease i n  
vein  width was observed between t he  surface  and t he  a d i t ,  

The rrA1f vein system i s  one-fourth mile northwest o f  t he  DeCoursey Kountain 
mining cmlp. The ore body was .exposed by trc~ichirig f o r  a s t r i k e  length of 148 
f e e t  and through a v e r t i c a l  range of 30 f ee t ,  Tnu cl.rinzbar occurs a s  more or 
l e s s  continuous lenszs  i n  the  shale and graywacke juSt west of the  diabase 
contact and i n  places mrges with the  contact.  Aaditional 6imabar l enses  wzre 
observed and sampled, within the  shale  and graywacke we'st of the main contact 
vein, but  no noteworthy occurrences were found within the diabase, 

The main vein of t h i s  system ranges i n  width Troii; 0.6 foo t  t o  2.3 f e e t ;  
t he  average grade i s  15  pounds of mercury per ton. This vein  i s  continuous f o r  s 

120 f e e t  with an averag? s t r i k e  of N o  5" If, Dip observations var ied  from v e r t i -  
c a l  t o  83 degrees t o  the  northeast ,  This vein appears strong. . 

The DeCoursey ore body i s  350 f e e t  kouth of t he  Tunnel ore body. The vein  
has bcen exposad by trenching f o r  a s t r i k e  length of 110 f e e t  and t h o u g h  a 
v e r t i c a l  range of 31 fee t .  . - . . -  

This occurrence cqns i s t s  of a seri'es 'of narrow, i r regu la r ,  near ly  v e r t i c a l  
veins s t r ik ing.  approximateljj N, 30' If. and diverging i n  a southwesterly dirac- 
t ion ,  These veins a r e  e n t i r e l y  within the  igneous forfintion and i n  t h i s  respect  
d i f f e r  from the  Tunnel and "A" ore bodies, . , Idinernlization appears t o  have fo l -  
lowed a small f r a c t w e  zone. 
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The upper vein syster;!, a t  an elevation of 1,000 fee t ,  was uncovered f o r  
a s t r i k e  length  of 90 fee t .  The v k r t i c a l  range of the  occurrence i s  about 12 
f ee t ,  The mineralized zone cons i s t s  of a s e r i e s  of snnll, nearly pa ra l l e l ,  
s teeply  dipping veins  e q o s e d  over a width, of 30 f e e t ,  One main vein  meas- 
uring 3,5 foot  i n  width s t r i k e s  N, 20° E. and can be t raced f o r  50 feet ;  

Test p i t s  sunk i n  an o ld  trench establistled rrdneraliaation a t  a 
horizon ll f e e t  lower than sample 259. 

The Retor t  ore  body occurs 100 f e e t  e a s t  of the  Tunnel ore body and j u s t  
south of t h e  upper vein  system. Mineralization i s  evident through a v e r t i c a l  
range-of 250 f e e t  and has been,cxposed f o r  a s t r i k e  length  of 230 fee t .  

The cinnabar occurs i n  small  lenses  and SleSs of mediurr~-grade ore  (10 t o  
40 pounds of mercury per ton)  trending i n  a northeasterl-y d i rect ion.  The 
mineralized por t ion of the body i s  confined t o  two well-defined narrow zones. 
The zones a r e  termina-Led a t  the northern by a f a u l t  of considerable 
displacement. F ie ld  observations indicatq  t h a t  the upper vein  system may be 
tnz  northern exteilsion of this body. 

The s h a l . 1 ~ ~  5ieSs and bunches of cinnabar of t h i s  body a r e  contained with- 
i n  the grapvacke-shale and diabase 'formations . During s t r ipp ing  cpera t ions  it 
was necessary a t  times t o  bulldoze a s  much a s  5 f e e t  of bedrock i n  order t o  
prepare a su i t ab l e  sampling surface. Several times during s t r ipp ing  e,xposures 
of high-grade ore would diszppear upon furtiler s ~ r i p p i t l g ,  

The graywacke'has.been intruded by a series"of ciiabase sil ls,  No d e f i n i t e  
re la t ionsh ip  between the  diabase s i l l s  and the  x h e r a l i z e d  ,zones of t he  ore 
body co:il.d be r^ormulated, 

filthough the  s t r i k e s  and dips  a r e  e r r a t i c ,  the j enera l  t rend of t h e ' d i p s  
are toward the  northwest, This condition may indicate  the  joining of t h i s  
bo& with t h e  Tunnel ore  body st depth. , .  

I n  add i t ion  t o  the  above ore bodies, occurrences of srfiall s t r i nge r s  of ore  
were sampled i n  near ly  all.  of the bulldozer trenches, Theae srrall l enses  w i l l  
add mate r ia l ly  t o  the indicated ore  reserGes, 

Character of the Ore 

e bassive high-grade cinnabar 'ore occurs i n  lenses  measuring a s  much a s  1 
foo t  i n  width and 15  f e e t  i n  Length. The hidhest-grade sariiple contained 654 
pounds of. mercu.ry per ton  and 0.86 percent ai!tkncliy. Tile me5allic minerals 
of t h e  ore include cinnabsr, s t i bn i t e ,  cerventi tz ,  aild arsenopyrite. The nor_- 
meta l l ic  rninerals are compounds of s i l i c eous  mater ia l  and sxal1,anounts of 
carbonate and kaolin. 

'Chemical analyses indicated t h a t  objectionable components, such a s  ant i -  
mony ~ n d  arsenic ,  a r e  not  present  i n  su f f i c i en t  quan t i t i e s  t o  cause metal lurgical  
complications. 



Work done by Bureau of i b e s  

  he f i v e  individual  ore  bodies of the DeCoursey deposit  were trenched a t  
in te rva l s  ranging from 5 t o  50 f e e t ,  On a l l  important deposits ,  bulldozer 
tr.enclling was completed i n t o  bedrock a h n g  the s t r i k e  of t h e  occurrence, and 
sample channels were cut across the  e n t i r e  zone width a t  ~ s x i r n u m  i n t e rva l s  of 
20 f e e t ,  A l l  samples consisted of 6- bx 12-iach grooves cut  n o r q l  t o  t h e  ' 
general s t r i k e  of the ore lenses ,  Sample lengt,hs ranged from 0.3 t o  5 fee t ,  
conformicg t o  changes i n  grgde or formation o c c u r r i n ~  along any one sample 
section,  

rn 

. A l l  samples were crushed i n  a 5- by 9-inch, Blake, power-driven jaw- 
crusher and s p l i t  t o  a shipping s i ze  of 20 pounds with a Jones-type sample 
r i f f l e ,  0 

Figures 13, 14, 15, 16, and. 17 show locat ion of sa~nples collected from- 
t he  Tunnel ore body, tIAfr vein system, DeCoursey ore body, upper vein system, 
and Retort  vein system, respectively,  

A t o t a l  of 435 channel samples was taken f romthe  DeCoursey property 
and shipped t o  t he  T e r r i t o r i a l  Assay Office. All sanples were pulped by 
employees of the Bureau of biines, and duplicate pulps were f i l e d  fo r  check 
purposes; Sample a.ralyses fo r  the  respective vein systems a r e  shown i n  
t ab les  9, l o ,  11.. 12, md 13. 

Exploration by DeCoursey ;Y;ount,ain i~Tininp; Co . 
Additional surface exploring by nieans of mechanical trenching and s t r i p -  

ping was done by t h e  DeCoursey I~ountain  iiining Co.- &win& the  summer of 1944, 

About 200 f e e t  southwesterly on the  projected st.ri;te of t he  DeCoursey 
vein, cinnabar mineralization was exposed along a s t r i k e  i n t e r v a l  of 20 f ee t .  
Some 4GO f e e t  f w t h e r  t o  the  southwest, measured c;o;v:? the  slope of the h i l l ,  
and about 300 f e e t  west, normal t o  t he  s t r i k e  of tne  DeCoursey vein, a new 
vein was exposed i n  a crosscut trench. A t  t h i s  po in t  3 ~ e  vein i s  about 6 
inches wide and i s  below r e t o r t  grade. It has not  been t e s t ed  along i t s  
projzcted s t r i k e  i n  e i t h e r  d i rect ion,  

Trenching has a1.so revealed two. other new ve2ns para l l e l ing  the  DeCoursey 
vein, 30 and 70 f e e t ,  r e s p ~ c t i v e l y ,  west of it, Stripping along a s t r i k e  4 

i n t e rva l  of 150 f e e t  did not  reveal  ore of r e t o r t  g ~ a d e ,  but  t h i s  exploration 
i s  considered i n su f f i c i en t  t o  indicate  de f in i t e ly  t h e i r  po ten t ia l i t i e s ,  

L 

Trenching and s t r ipping were hal ted by t r a c t o r  f a i l u r e  i n  1944 and have 
not  been resumed, 
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I ,  -TAB& 9. - Analyses o f ' s m p l e ,  mi=;Ls o r e  b ~ d y .  (Refer t o  f igure  13.) 

- .  - .. _ .- - 
Length .. 

. I of sample, 
Sample 1 - . f e e t  

Pounds 
mercury 
per tmrl , 

, l**o*oi 1.3 620.8 

percent 
antimoo3 

- - .'- 
' 

. Sample 
' "0.73 

1 .  

' .0.27 

I $  I 
' . 6 ..,.. 1 1 . 3  ."615.2 '-'-0.20 46. .... . . 5.5 

2.0 "" 47..... . 5.5 
1.8 " .  k 8 , .  .e* . ' 1.0 . 

. - . L ~ ~ & ~  
of sample, 

f e e t  
41... , . 
42..... 
43. .... 

4.. . 
1.0 1 

* 4.8 .I.". 
.246*4 a , , -  

- 
Pounds ' --- I . . 

mercury 1 Percent 
per ton i antimony 

3.0 . 
4.5 
5.5 

2...+.i I ' 0,4 
3,.. W e .  0.8 I $40.8 ' 

" . .  
..., 

35.4 I 0.59 
0.6 I . ,  : ,  

1 41.*.. 1.0 
' 1.3 

4.5 1.8 

9. * * * .  1.1 Or 79*0 .. ,., ,0959 
5Oo.o.e 5.5 4.6 .... 

5.*...j 5.0 1 2.4 

.11..... 
1 3 r L . . . . '  

: 53.6 ' " -  1.2 
- 5.0 

? - 5.0 1.2" 53...*. 
' 

3.3 
1.2. - 54e..*. 5.0 1.6.., * 

0.8- ' * I *  '55..... 3.2 b 0.4. * ,  . 
. ' - I  . a , .  

I ,,lh.*..* a, 5.0 1.0 
5.0 , 0.8 . -  ,:":::;I 5.0 1.2 - 0.25 

m e  1*3 + I-.5 . 35.6. , 

51..... 

20. . . .?. 
1 

. . .  21...... 
a , a 22rrr... 

23**,:, 
24*.*2,. 
25*u*:.. 

, , 26ro.es 
, 27. *'.,* 

, ~cf.~.~~. 
, 29b.;.o 

30..;.* - 
31..'. . 
32..u., 

& .  3%. . ,. 
. 34..'... 

35*.... 
% I - . .  

36*;,*. 
37r*r-\ 
38..bw 
39.9.b. 
40. , % ,  

1506 

1.Q" - 
,'. . . 

4.0 4.6 

-?5- 

52..... 

0.16 

Oh42 

0.86 
0.09 
0.29 
Nil 

5*0 1.2. * -1 6 .  1..8 - 67.8 . . .  

' 1.2 

I 
4,o , ' 1  1 , ~ . ~ .  

I I;*.* 0.8 
5.0 i 1.2" 

. . . .  
169.2 

Trm.. . 
0..6 . . 

61.e.*. 
62.- . . .' 
63...;.- 

0,b.. 
O,4 

. ( I .  

Ow4.. 
0.4 
0.4 . 
Q.4 . 

5- @ 0.'8 ' • 

5.0 : I 2 ; 2 . .  . . , .  

1; o 
5.0 
5*0 * 

64...;; 
65 ...., 

; .+ .. 
• . . .,. 

5iO 
5.0 

5.0 
5.0 
5.0 
5.0 

4.5 

2.4 1 9.8 
5.0 1 0.2 
5.0 1 0.2 
1.3 ' 20.6 
0.5 

5 .o ' 5.0 
0.9 
5.0 
5.9 

1 
. I 

i 
0.59 61,C 

-2.0 
1.4 

375.4 
10.2 
1.G 

U-4.. 
u+5. .. , 
Uib..:~ 
U--7..*.. 
UL8...*, 

. .  

I 

0.5 412 0 
1.2 . 1 236.0 
1.2 . , 5:b' 
1.4 . 1 T.3 *. . , 
2 2  1 -0.6- 
2.2 ' 
2,5 
2-3 
2*1 

3.0 
0.3 

- 

0.59 

1@9,O 
143.6 

16O98 
5.6 

6.8 
605.6 

?79*-.*- j 0 U-LL.. . 
U-$2-,. ; 

U-13e.. . 

U-14..a 
61-1,. . . 
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.... , . - -  ..- ~d& - Ana3;yi&s of samples, . .  fiAn-Gein ....-.... syst&&"-(8$f&i. . . . . . .  t6  . . . . . . . . . . . .  . f i i u r e '  14.) . . .  -.-. - _ . *  - . . 

Percent . . 
WQtq ..... 
s t . . .  

T r y r r  

TFI. , t 

: Pounds 
mercury 

......on 
0.k 
0.2 

132.6 
0*4 

Length 
of sample, 

. f d  .&., 

5.Q 
3.5 
0.5 
1.6 

..... 
5.6 . .  ,. 
5.Q 4 . & - t  

0.8 30.0. O L L ,  . 
.... 

5.0 0.4 
. . . r e  

5 . 0  0. 4 .I,w ). . 
5 4  . .+\ \ .  

'. 
+...'..,.. Eercen t i  
ant-mony Sainple _ 

.a  

- . : a ,  

439.- 

'. ) . . 
441,. .; 

7 ,  . - .  442s.r. 
Tyt. , l~.43...~ 
T5.. . 444.. a. 

445.. .. 
. . . . .  
. , ., . . 4-46s0** 

0 4 2 , .  447 *...I 

Pounds 
mercury' .-.. 

. p&r. tpn 
0.4. 
6.F 
0.8. 
2.9, 

Sample 
401. . . 
402..er 
403*** 
404. r .  r 

1.0 

25.g 
0.g 
1.2 

14-4 
0.6 

0. $ 
1Lc3 02  

Length. , 

of  sample, 
f get; 

5.9 
0.8 
5.0 
ow 7 

405oo.. 

406. ... 
407, ... 
408... , . 
409..*.+ 
410.... 

411.. .., 
412. 0. 

413.. .. 

5 u 0 

0.. i 
3.4 
1-22 
0.6 
5.6, 

3. Q 
' 0-7 

0.6 . 8 . ,  
. . , . . 

5 00 . . * .  
...... 

418.. 5.6 
419.. ,I 
420.. 5.. 0 

421... ; 
422. i*. 
423. ... 
423-A. . 
424,. .. 
425.... 

, . 

, r . . r  

i. * .  
. .I,1. . 

O , d &  . 
. '. +' 

. . *  .. 

... ' .  

. .'. $ a  

. + . . .  
o.L&l. . 

- 4 d : L  e 

. , ' : 
f b ! ' 4  

. .  . *  

. , i ; ,  

1:: 1 449.. 5.0 I 0-8 

5 *$ 
5.0 
5.6 
0,d 
1.7 
5.0. 

, .< . . .  
( 1 ,  

..... . , ,  I 
.C . . -  
* , I .  

: : . ' f '  
. . r : y  . .  , .  
N. b . .  . , - I  

a * .  . 
f 

: "- ,- . 8' 

. $ " " 4  . " 

I 426.. ,.I 1.5: 
427. ... 

* . . .  s,. . r ;  . - .  .. - ?  8 
. t .  & .  . I 

1506 C 
3 *:A 36 .- 

- I  . . . . .  . . . . . . . . .  . . . . . . . .  . . 
.- - . :. . , 

59.4 0.8 I 0 . 1 @ : 4 5 0  

4280 
429.. .. 
4301***, 

431. * . .? 

4320 a'* 

433. . 6 .  

434. r 

435.0.. 

.... I 
1. Q 

59.q 
8.8 

64.2- 
0.8 
0.G 

. . *. . 
. . . .  
. I + ,  

,.., 
: , , * .  

' i  451. . . 
1452 .... 
453.. .. .... 1454 

, 4 5 5 - . -  .. 456.. 
457.e.. 

, . . . .  . ': '  
0,qS ; . 
0.02 

* . . * '  
, , , 
..# . ..... 

. Q-4, 
0.4 
0.2, ., 

24.2' 
25.4' 

5.0. 
5.0. 

1.3 i : 14.6 
1.3 1 25.8 

I 1.8 1 0.i 
5 .,0 ode ' 
2 .P 29.8 

5 0, 

5.0; . 
5.0. 
0.6, 
5.0 
0.7'- , 

463. 

-, 

7 7 1 0.8 . . . . .  -6, . .... 1 5.0 0.8 

Tr., . 
0.6 
0 i lc 

20.2 
5 -0 

44.8 

p 

Tr;."' 

. 
9 

04 

3.4 
0.4 

..... 460.,.. 5 . q 

-C ... 

... 
*:@:: 
;.. .+  

461 ..... 1 5.6 
462.. .. 5.0, 
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15.) 

Percent 
antuony 

. , . 
. .  . . 

, . .  
I , . . .  

I 

i " "  
1 , .  . , 
I i' ' ' 

1. , . 
t 

: .  . . . 
I .  . . 
. S ' .  

,. . . 
I .. . . . 
I .  , 
1 .  

. . . .  
. . 

4 '  . 
. .  3 

. . 

8 .  

1 

. . 
. . 

' . .  
I 

I .  , 

1 . .  . 
0i03. 

. ,  

. . 
0.04 

) .  .. 
i 
I .  .. 
, .  .. 
. . . .  
, . . -  . 

to figure 

.".  , _ .  I 

" "  *h&ds 
mercury 
per :tpn . 
62-2 . .  

," . 

2, ci 
, 034 

0*4 

o*d 
Trc 

I 0;2 
Odl, 
0.2 

0.2 
0.2 
0.2 
0.Li 
0.4' 

11.4. 
0.8. 
0.2, 
3.4 
T r  . 
0.4. 
1.4 
0.6- 
0.2 
0.2 

0.2. 
0,2- 
0.6. 
9-6. 
l*k 

Tr.. 
45.0 
1.2 
0.4. 
17.2 

0.6. 
0.2. 

TABLE11, - Analyses of samples, DeCourseg ore body, (~efer 
Lengtki" ' 

of sample, 
feet 
0.7 
5 . '  - , 

. 5 * Q  
5.Q 

' 3.3 

5.6 
5.0 
5.0 

, 5.0 
5.Q 

5.0 
5.0 
5.0 
5.0 
5.0 

' *. '0 
5.0 
5.b 
3.P 
5.0 

5.0 
5.0 
5.0. 
5.0. 
5.0 

Sample 
'UCl..... . .... 
UC2..... 
1k3....+ 
1441.4.. 
145b.4.4 

. 
l47... . l 
148 ..... 
1 4 .  

150. ... . 
151....* 
152 ..... 
1.53..... 
154,. . . . 
155..... 

6 .  
157... .. 
1 5 8 .  
159.e... 
160..... 

161,.... 
162. .... 
163...,. 
6 

S an~pl e 
10L * *  • 

102..... 
103..... 
104**. O m  

105..... 

106..... . 
106-A... 
10'7..... 
1 0  

t 

109oee a *  

llo..... 

1 
112..... 
113..... 
114... . . 
115..... 

116..... 
7 
118.. . . . 
1 1  
1 2 0  

121..... 
122... .. 
3 
124....* 
12500e.e 

Pounds 
mercury 
per ton 

0.2 
75.9 
0.2 
0.4 
2.2 

1.1; 
222. Q 
167.4 
0 • 2 
0.4 
2.8 

1.0 
13 -2 
13.h 
51.G 

Length' 
sf sample, 

feet 
3.3 
2.5 
5.5 
4.3 
4.2 

3 -3' 
1.2 
1.0 
4.0 
4.3 
5.6 

5.0 
3.9 
5.7 
0.6 
1.9 

0.5 
3,3 
0.9. 
5.6 
5.0' 

4.8 
0.7 
3.8 
5.0. 
1.4 

Percent 
antimony 

Nil 
, . . ,  
. . . .  
. .  . 
. . . .  
. , . . 
. . .  
. . . .  
. . . , 
, . . .  
. . . a  

. . , I  

. , .  
~i-1 . . 
Ni.1 . . 

6 
7 me 

1 2 8  
129.. 
130..... 

C 

131.... . 
* 132,.... . 133..... 

134..... 
135..... 

136..... 
137..... 
13e. 
139. . . a ,  

140ooo*q 

1506 

165-00..1 
166,r..-.I 5.0. 
167.. . . 0 1  5.0 

4.7. 
5.2. 
2.5. 
3.0. 
5.6 

6.0 
4.2 
4.3 
5.0 
5.0 

5.0 
5.0 
5.0. 
4.0 
2b2 . 

0.2. 
0.8. 
Tr.. 
2 . 0. 
1.0 

0.2. 
0.6- 
0.4 
Nil 
0.2 

Nil . 
Nil 
Nil . 
Nil . 
Oe4, 

168. . 
169..... 
170..e.0 

1 7 1 . .  
1 7 2 e  
173..... 
174.. . .. 
175..... 

1 7 6 .  
177.. ... 

, . . .  

. , .  

. . . .  

. , . ,  

. . . .  

. .  . . 

.... 

. , *  

. . . 

. . . .  
. . 

. .  . 

. . .  

- 

OoR. I 

5.0. 
2.0. 
5.0 

5.0. 
0.7. 
5.0. 
5.0. 
1.0 

5.0. 
L O  

35 . 8. 
0.2 

194.6: 
0.6 
2.2' 

3.6, 
49.2 
0.k 
1 .4 
27.6 

37 - .. 

N . . . .  
~ . , +  
. . . .  
, , .  

... 

. + - .  

. . . .  

. . , .  

. . . .  
0.5 
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. . _.. TABLE 12. - ~nalises 04 sampIes, upp& - -. . vein-sykten. . , . . (Refer td f i & r e  ..- . 16.) . 

Pounds 
mercury 
'per ton- 
29.4 
1.8 
13.4 
15.6 
100.8 

20,2 
5.0 
9.0 
9.8 
12.6 
0.6 
1.8 
5.0 
7.4 

5.2 
0.8 
2.6 
19.8 
20.6 

13.6 

39.0 
10.4 

6.8 
4.8 
1.4 

U.8 

" ","..- . 
Sample 
201. ... 
202...* 
203.... 
204. ... 
2050, . *  

206.... 
207. .+ 
208.. .. 
209.... 
21@..,. 

211.. .. 
212.0.e 

I 

Percent 
'qy1ti;rpony 
.,... . . -  
. ,. 
. . . . .  
0.04 

. . . a  

. . .  
... 
. . .  

. .  . .  

. . . . ,  

0.03 
. * "  

. ' .  . '  

. .  - 
" . 
. . . .  

. . . .  
. . , . 
.... 

. . . . .  

. . . . . .  

. . . .  
' " '  

..... .. ,.. 
. a , - .  

.... 9 / ' * . ' *  

. . .  
. . 
sample 
241.. .. 
242.**. 
;243. . . 
244.... 
24-50 . 

... 246. 
247.... .. 248.. 
249.- 0. 

250.0,. 

251.... 
252*..* 

Length. 
, . o f  sample, - .  

' <fei;t . 
5.0 
5.0 
5* 0 
2.0 
1.3 

$0 
5 -0 
2.0 
5 • 0 
5.0 

5.0 
5.0 

5.0 1 . . , a  

213. .a. 253.0.. 
. * . , *  i .. 214.... 5.0 1 254,. 
~ . ,  . . 

215.. +. . . 1 255ro.r 

216.., . 5.0 500 I ::" '1 256.. .. 
. . .  . 217.. .. 5.0 ' Tr . /i 257... 
. . . .  218..... 5.0 T r  . 258.... 
. . .  219. ... 5 00 Tr . 259.... 

220.... 'Er . . , . . .  260,. .. 
221.0 0, 5.0 0.8 1 261...- . 222.. .. 2.6 12.0 262... . . . . .  .... 22-30 , * .  5.0 13.6 . . . .  263 
224.. .. 5 -0 16.0 264... • . . . . *  
225.. .. 5.0 36.0 265.*.. . . . .  I . .  4 .  

226.... 5.0 3.6 266.L. 
227.. *. 0.5 l44a6 .... 0.42 j267'... 

6.6 .. 228.0,. 5.0 268.. . * . . .  ,/ .. 229.0. 0. 3.0 35.6 269.. . . . . .  
230.. .. 4.0 13.6 / 270.. .. . .  w .  

231.., 1.8 22.6 271.. .. " " '  

232.... 5 a 0  6*6 
a , . ,  1 I 272.... 

233...., '2.0 0.8 1 273.... 
2340.. 0.8 49.4 , j:74 , . . 

:i ';:::: 235... . 5.0 54.2 . . . . .  
236. A . 5.0 r*(' 1 276,... ' " "  

237.. .. 5,. 0 Oo2 . . . . .  381. ... i 238,... 5.0 4.8 , . 382.,.. 
239.... 1.4 83.2 0.64 1 3f33.. .. 
240.. .. 1.0 4.4 . / 384.... 
- -  , ... . . . .  - .. ! 385.... 

Length 
of sample, 

f e e t  
5 *a 
5.0 
5.0 
5.0 
5.0 

"5.0 
5 00 
5.0 
5.0 
5.0 

7 . 0 
5 00 
4.0 

5.0 
5 00 
5.0 
5 OD 
3.0 

5 ,O 
3 • 0 
3.0 
2.0 
2.5 

5.0 
5.0 
5 • 0 
5.0 
'1.3 

3.8 
5 .a 
Z . 0 

' 0.8 
2.2 

1 5.0 
5.0 
5.0 
5.0 
5 0 
5.0 . .- 

8.8 1 "0;09 

5.0 1 1 
I 

5.0 . I . . . . .  I 

. Founds 
mercury 
per ,ton 
0.4 
0.4 
0.4 
a.4 

u.4 
13.8 
18.2 
16.2 

3 . 0 
2.2 
O.4 
6.6 
0.8 
24.8 
13,8 

. . ) . *  
" ' . 
..... 
.. . . .  . *&!.& 
. .  . . ,  
"" '  

, .%, .  

... ,. 

... . I  
, , 0.04 

, .-0,04 

1 
Percenq . 
antimony. 
. . . . .  
. . . . .  ' 

,. .... 
..,.. 

Om4 I . - . . .  
q.6 I . . . . .  
0.6 t , . . .  1 

. 

$06 
(2.6 
0.6 

. . . .  
. . , . .  



R.1. 4065 < . 

TABLE 13. - Analyses of samples, Retort ore  body. ( ~ e f e r  t o  f igure 17.1 

Sample 
277.. .. 
278.. . . 
279*.. . 
280.. .. 
281.. . . 
282..,. 
283.. . . 
284... . 
285.... 

I 

:Pounds 
mercury 
per ton 

M i l  
N i l  
0.4 

Percent 
antim6fiy . 

. 
. .  

Length 1. Pounds a . Length ' 

of sample, 
f e e t  e r  ton . antimony Sample f e e t  

5.0 5.0 . . 316. .. . 5.0 . . 

3.8 ' 1.0 . . 317.. 5.0 
34.2 0.08 . .. . 318 ..*; 

5.0 ' 319.. . • 
5.0 ' 1  0.4 
5.0 I 1 0.2 
5.0 ' 0.6 5.0 
5.0 Tr .  ' 0.08 1 5.0 . 

296 ,...I 5.6 

. .  I 

3 2 4 . .  3.5 5.0 * 

0.4 
0.4 
0.4 
0.6 

18.2 
0.8 
Tr. 
0.4 
1.0 

10.8 
0.4 
0.6 

. 75.6 

. 2 2 2  

1.6 
, 0.6 

0.4 
. Tr. 
. 35.8 

. " .- 
0.4 
T r  
0.4 

22.8 
0.4 

7*4 
3 04 
0.8 
T r  . 
0.4 

0.4 
0.4 
0 • 2 

33.8 , T r  * 

T r  . 
1.6 

. .. 

. + . ,  

-... 
0.04 

* , . . .  
. . , .  

* . .  . 
0.04 . - .  

. . 
0.04 

. 
. . 

fl . 
. 

. . . .  

. . . 
- - .  . . 
e0.08 . * .  

0.08 

0.08 

' I ' 3 2 5  .... 3.0 
287....1 
288..., 
289. .. . 
290.. . . 
291. .. • 
292.*.. 
293,. . . 
294.. . • 
295.. .. 
296.. . . 
237.0b 
298.. . . 
299. . 
300.. . • 
301.. . .  
302- .* 
303. e . 
304.. 
305.... 

306.. . . 
397...0 
308. 
309. l 
310. .a • 

311+.. • 
312.. W e  

313***. 
31Lc.o.r 
315..*. 

" 

1506 

2.8 1 0.2 
No sainple 

2.3 

, i s  ! . 326,.,. 
327 ... . 
328*.* . 

2.0 

5 00 
5.0 
0.5 

4.0 . 
5.0 
5 00 

0.2 

0.2 
0.2 
4.8 

i . 1*5 

329. .. . 1 1.3 

5.0 
, 5.0 

2.0 

' 

' 

. 11.8 2:: '1 N i l  

3.3 1 5.0 

332.. . • 
333e.o. 

0.5 
4.0 
5.0 
5 013 

3. €3 
C s 9 
1.8 
1.3 
5.0 

5.0 
5.0 
5.0 
5.0 
1 .O 

1.3 
5.0 
5,o 
5.0 
5.0 

, 

0.6 
N i l  
N i l  
3.2 

0 .4 
33. 6 
22.0 
17.4 

T r  , 

Tr , 
0.4 
T r  . 
9.4 
1.2 

5.0 
3.8 
0.2 
T r  . 
N i l  

- 39 - 

3 3 4  ....I 1.5 
. A , .  

335.... I 3.0 
336.... 1 5.0 
3?7.... / 5.0 
338 .... i 5.0 
3390.0. 1 0.7 

1 340.... 1 2.3 * 

3 4 1 * * * * ,  5 .O 
342. +, 1 ic.0 
34+3.... 3.0 
344.. . . 1 2.8 

345.... 1 2.8. 
346.... 1 0.9 
347.0. 1 .3.6 
348.. . . 
349. .*. 
35Q0*. . 
351.. * 0 

352.... 
353.e.. 
354.. . . 

5 . 0 
5.0 

5.0 
5.0 
5 s.0 
0.8 
5.0 
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TABLE 13. - Analyses of samples, Retort  .ore body. ( ~ e f e r  t o  f igure  3.7. )-Contld. 
. . 

Length 
of sample, 

355.. .. 5 .o 
356.. . . 5.0 
357. . • 5.0' 
358.. . . 5.0 
359.. . 5.0 

Developfnent and idininq 
, . . .  

During th'e summer of' 1943,100' tons of high-grade- ore was extracted. from 
the  Tunnel veYn through the  New DeC'oursey ad i t .  This a d i t  had been extended 
t o  a t o t a l  length of 168 f e e t  by the  close of the  1943 season, and development 
yielded A0 toris of sorted' ore. S%y tons was mine& from stapes- 1 and 2. 
Stope 1, beginhing 66 f e e t  from 'the' po r t a l  of the ad i t ,  was mined t o  the  sur- 
face, a distan'ce of about'30 feet ; 'S toping was also. s t a r ted  on %he adjoining 
block 2, 

. . .  . . 
I n  194.4, the  New DeCoursey a d i t  was' advanced 50 f e e t  beyond the  cross  

f a u l t  terminat'ing block 2 t o  the ' end  of block 3 ,  marked by a fawlt  trending 
eas t  of north.' The  l a t t e r  was fWI'lowed 4 O  f e e t  along a zone of weak and . 
e r r a t i c  cinnabar minera l i ' za t i~n .~" '  . . 

. . . .  
. . ,  . , . 
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. . 
From i t s  por ta l ,  the  New DeCowrsey a d i t  i s  timbered f o r  40 f e e t  thrcugh 

loose ground. The succeeding 20 f e e t  i s  i n - f i r m  ground and i s  untimbered. 
~ h e , a d i - L  i s  timbered through stopes 1, 2, and 3, but  t h e  f i n a l  40 f e e t  did 
not  r p c i i r e  timer. 

- .  
k t o t a l  of 125 tons of scr ted ore of r e t o r t  p a d e  was mined i n  19414. 

The Tunnel vein yielded 80 tons from stopes 2 and 3, plus development ore 
from the  a d i t  below stope 3. No. 2 stope was mined t o  the  swface.  Spotty 
ore was encountered i n  the  lower pa r t  of stope 3, from which 12 tons e s t i -  
? i ~ t e d  t o  contain 200 pounds of mercury t o  the  ton was hand-sorted, The sw- 
f ace  cf t h i s  block w a s  s t r ipped over i t s  s t r i k e  length of 60 f e e t ,  and under- 

+ hand stoping was car r ied  t o  a depth of about 15 f e e t .  It i s  expected t h a t  
$he remaining port ion of t h i s  block w i l l  prove t o  be of r e t o r t  grade. 

. During the  1344 season, 15 and 20 tons of sorted ore was taken from 
open cu t s  on t h e  Top vein and the  DeCo~rsey veins, respectively,  I n  addi- 
t ion,  10 tons was recovered from the  overburden below and west of the  
DeCowsey vein. 

The following tabula+,ion indicates  the  average amount of r e t o r t  ore  
sorted from each square foo t  of vein area during the  1944 mining operation: 

T m e l  veini . . . . 80 tons from 2;750 sq, f t., OY 58 lb. per sq. f t. 
TOP vein.. . .:. . . 15 tons from '500 sq. f t . ,  or 60 ib.  pe r  sq, f t .  
DeCciursey vein.. 20 tons  from 60'0 sq, f t . ,  or 67 lb ,  per sq. f t .  . ,  . , 

No niining was done i n  1945. . . % . . I .  . . .  b . .  

The average width of ore recovered f o r  r e to r t i ng  1s about 8 inches, 
asld resuing i s  followed i n  the  s topes  where pos.sil+e. . It i s  a l s o  necessary 
t o  hand-sort a considerable p a r t  of 'the ore t o  produce a product of r e t o r t  
grade, Stopes a r e  l e f t  f i l l eO  with re 'hc ted  lower-grade material.  Except 

. Por s t q e  1, a l l  of which i s  close t b ' t h e  augface, very few s t u l l s  have been 
required 'to maintain the  stope walls. 

. - . - -. In.  t h e  Tunnel vein, t he  ore does not  break f r e e  from the  walls, although 
i n  general  it cu ts  off r a the r  sharply. Some high-grade ore  has been l e f t  i n  
t h e  stopes a s  wel l  as on t h e  waste dump. No attempt has been made t o  dc te r -  
mine t h e  average quicksilver content of t he  stope f i l l  or of the  waste dump. 

& .  

. . 
. . .  . . .  Retort ing 

Two D r e t o r t s  were i n s t a l l ed  by t he  DeCoursey Mountain Mining Co. i n  . t he  summer of '  1943, and t he  ore mined during . tha t  season was r e to r t ed  t h e  
followtng winter. Four hundred f l a s k s  of quicksilver w a s  produced; i n  addi-  
t ion ,  12 tons of soot containing a subs tan t ia l  amount of secondary mercury 
su l f ide  w a s  stock-piled. 

. .-. 
I n  t he  following f a l l ,  shor t ly  a f t e r  r e t o r t i q ~  of 1944-pined ore was 

begun, it .tSa.s 'found t h a t  'on; '6f the  D r e t o r t s  ' w a s  cracked, and -the work.vas 
d?lecontinued wtil a new r c t o r t  could be obtained and ins ta l l ed .  A produc- 
tion-.of 320 ' f Iasks  TjEis Di&d& from tho 125 tons of ore mined i n  1944 and t he  . . .  
s00t s tockap i led4 in  tho grevidds'yddr. 



The prac t ice  of r e to r t i ng  without t he  addi t ion of lime or  other oxi- 
dizing agent t o  t he  raw ore  i s  being continued. Pans a r e  not  used. Bcfore 
charging, a s t r i c  of bo i le r  p l a t e  i s  placed upon t h e  bottom of the r e t w 5  
and i s  gradually withdrawn as the  charge i s  cmplaced. This i s  for the  puT- 
pose of reducing abrasion of t he  f l o o r  of t he  r e t o r t .  

T!lu soot i s  worked d r y  with lime t o  remove a s  much f r e e  quicksilver as 
possible, and t he  residue i s  then ref  ired. repeatedly u n t i l  a sa t i s fas to ry  
ov t r - a l l  recovery has been made. The soot  i s  no t  mixed i n to  charges of r a w  
ore. 

Attontion i s  now being given by thc  company t a  thc  pos s ib i l i t y  of m i l l i ~  
t h e  subs tan t ia l  reservcs of sub- re to r t -padc  ore t o  prcduce a concentrate. 

Operating Costs 

Direct  costs  of p~oducinpq 100 tons of r e t o r t  ore i n  1943 (furnished by 
t he  DeCo~rsey Mountain Mining Co.) m e  e s  follows: 

I n  1945, r e t o r t i n g  cos t s  pcr ton were a s  follows: 

. Retort men, 2 man-shifts @ $13.00.. $26.00 
H a  c r u s h  n g . . . . . . . . . . . . . . . . .  3 , O O  ...... Fuel,  3/4 cord wood @ $18.00.. 13.50 

Per ton  
31.98 

4.02 
0.47 
0.57 
1.12 

0.68 
2.43 
1.95 
2.50 

45.. 73 

. - .  . ....... Depreciation of r e t o r t , .  ;. ;. 13.00 
55.50 

Total  
3198.15 
402.00 
" 46.80 

57;50 
112.00 

68.20 
243.31 
195.25 
250.00 

4573.21 

Dczreciation of t he  &o D r e t o r t s  i s  calculated as follows: 

Stoping 
1216.02 

66.00' 
9.36 

1l.00 
14.00 

1 . 2 0  
121.65 
39.25 
75.60 

1567.48 

....... Labor (bascd a t  $1.. 40 per how) .  
Powder (18 cs. @ $21, 2 cs. @. $12). ... 
F u s e ( 3 , ~ 0 0 f t . @ a b o u t l - 1 / 2 # ) , . , .  .... 
Caps (2,000 @ abovt 2.9#). ............ ................ Timber (8 cords @ $111) 
Sdpplies ( jack b i t s ,  jackrods, 

carbide, t r ack  spikes, f i shp la tes )  ... 
Freight. ...........................,... ...... ~ u c l  (=as & o i l  f o r  compressor). ............ Dcpreciation on equipment. 

Total  cost  per ton, .$45.73. 
Days worlred, 108. 
Av, daily production, 0.92 f l a s k  

Cost p'cr ton 
2 D r e t o r t s  w i l l  handle 200 tons at  t h i s  operation and install-ec! 

Development 
ore (ad-it) 

1982.13 
336.00 
37.44 
46.50 
98.00 

53.00 
121.66 
156.00 
175.00 

3005.73 

~0st .*$2,000 .................................................... $10.00 
Brickwork and ironwork a r e  es t imated. to  serve f i v e  s e t s  of 

r e t o r t s  and cost ,  .$3,000,, ...................................... 3. OU 
Cost per ton.....,.......,,.,...,..................... ....... 13,00 
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Direct  mining cos t s  i n  1943 and r e to r t i ng  cos t s  of 1945 t o t a l i ng  $101.23 
a ton of high-grade ore a r e  believed t o  be representa t ive  of t h i s  operation. 
These cos t s  t o t a l  $43.39 c f l a s k  of quicksilver produced i n  1943, if' it i s  
assumed t h a t  t he  mercury content of the  soot r e to r t ed  was comparable t o  t h a t  
of t h e  ore. 

- 
Additional cos t s  include rnxa l t i es ,  f r e igh t ,  .md insurance on marketed 

quicksilver,  commission charges, an? the  pu.ch&se of- empty f lasks .  These 
have to ta led  $10.50 per . f lask o f .  mercury, - . .  

, f . .  
7 To the  t o t a l  of d i r e c t  mining, re to r t ing ,  marketing, an4 royalty costs ,  

which has been approximtely $54 per fJasli, m s t  be added a nioderate charge 
f o r  inoidenta l  expenses, development work, prospecting, and @oarding-house 

C losses. 

C l X W B A R  ' C R E ~ K  DBOSITS 

. . 
' Introduction 

The Cinnabar Creek mercury depb'sits axe i n  t h e  Georgetown mining d i s t r i c t  
on t h e  divide between the  Aniak andAHolitna Rivers, t r i b u t a r i e s  of t he  Kusko- 
h i m .  The mineralized w e a  is i n  t he  v.pper Holitna River region, 85 miles by 
air southwest of Sleitmut o r  200 m i l k s  by water rou te  *"the Holi tna River 
and i t s  upper t r i bu t a r i e s ,  (See f i g .  2. ) L 

A t  ordinary stages of water cl.uring the summer, .the HolPtna and i t s  upper 
t r i bu t az i e s  leading i n to  the  a rea  a r e  navigable by small power boats t o  w i t h -  
i n  20 miles of t h e  deposits. A t  moderately high stages of water, the  t r i bu -  
t a r i e s  can be navisatod t o  within .5 miles of tho deposite by' using a polfng 
boat and outboard motor. Tne upstream t r i p  from Sleitmut t o  t h e  deposit  
requires  from a week t o  10 days, and t he  re tu rn  t r i p  about 4 days. 

Thore a r e  no a i rp lane  landing s t r i p e  i n  t he  area. :A small lake wi th in  
8 t o  10 miles of t he  deposits  i s  probably l a rge  enough f o r  landing a i r c r a f t  
equipped with pontoons, but  none hjve ever l a d e d  there. Planes equipped 
with &is have landed i n  t he  a rea  i n  winter. Another mews of access i n t o  
t he  area  i s  a winter t r a c to r  t r a i l  t h a t  extends approximately 76 miles near ly  
due ea s t  from Nyac. Myac i s  on Bear Creek, a tr ibutary -.of t he  Tuluksak River, 
which enters  We Kuskokwim about ~Q~xsixsil.ea cib'ove Bethel;. ' The route  from Nyac 
i s  t he  bes t  avai lable  f o r  t r a n i p o ~ t c t i o n  of l a rge  quan t i t i es  of supplies and  
machinery i n t o  the  Cinnabar Creek area. Dredges ;oT. the' Sew York Alaska 
Gold Dredging Corp. operate a t  Nyac and thi.'e'.'coqahjr ' t r q s p o r t s  a l l  supp l i e s  . from Bethel t o  i ts  property by Ster ,  fo1lqe.d  'lid 30, miles of t r a c t a r  
transportat ion,  t he  distance depondi@ on ihg. stage' o?' t he  Tuluksak River , 

The m e a  i s  characterized by low, mde ra t e ly . . r ; o l l d~ '  h i l l s ,  but  sharp,  
rocky peaks a r e  conspicuous a t  a few of t h e  cres ts . .  ,Thc~es h i l l s  a r e  covered 
with a mmtlc  of moss, which over l ies  r e s i d u a l r b 6 k . w t e r f d l  of various 
thicknesses. Tho creek val leys  and. gqlch&s tli&li '.&aim *tHd 'prce a r e  wel l  
above timberline but support a th ick  growth o'f: bldws* a+& scrub willows, 

* . .  . * . .  
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Spruce sui table  fo r  lwiber and mine timbers can be obtained along the 
divide between Beaver Creek and Gemuk River 1 t o  2 miles east  of Luclry Day 
lode. Most of' the t rees  a re  1 t o  1-112 f e e t  i n  diameter and 30 t o  40 f e e t  
i n  height. Heavily branched and taperlng rapidly,  the t rees  a re  poor f o r  
lumber but would meet most requirements f o r  dovelaping and operating a small 
mine. 

History m d  Production 

No organized party had done geological reconnaissance work i n  the area 
pr ior  t o  -the summer of 1943, and the upper Holitna River region i s  v i r tua l ly  
unexplox*ed with respect t o  i t s  mineral resources. p 

Hussell Schaefer and Haryey Winchell located and sampled the Luoky Day 
lode in Crtn~"~~-y Gulch i n  the summer of 1941 and also located placer claims on 
Cinnabw Hun. Herschel Landru discovered and located the 'Broken Shovel lode 
claim on Drolren Shovel Creek i n  September 1941 and a lso  located placer claims 
on CinncbLw Creek. During October of the same year, Kenneth Deleray, engineer 
fo r  the Br is to l  Bay Mining Co., s a ~ l e d  the placer deposits of Cinnabar Gulch 
and the Lucky Day lode deposits. The 1ocalna.mes Cinnabar Creek, Cinnabar 
Run,  and Cinnabar Gulch designzte, i n  orfier, the main croek, the main northern 
tributary,  and i t s  eastern tributary. These creeks a re  shown on f igure  18. 

During 1942, Schaefer recovered 2,300 pounds of cinnabar ore from d e t r i t d  
znaterial from the Lucky Day lode and from it retor ted 15 f lasks  of mercury. 
I n  the spring of 1943, the New York Alaska Gold Dredigink Corp. spent a shor t  
time prospecting and sampling the placer ' deposits on. Cinnabar Run and Cinnabar 
Gulch. I n  the summer of the same yew Schaef er recove~cd an additional 1,300 
pounds of cinnabar ore from the ' residual  material associated with the Lucky 
Day lode, which yielded 11 f lasks  of mercury. No oro has been taken from the 
lode i t s e l f ,  nor has exploration t o  date revealed om i n  place having a-grade 
tha t  can be considered commercial i n  t h i s  high-cost isolated area. 

Property and Ownership 

The mining r igh t s  of a l l  the c l a i m  staked i n  t h i s  area a re  held by three 
individuals, two of whom a re  partners, The following tabulation shows the 
ownership of these claims and the i r  locations: 

Claims staked by Russell Schaefer and Harvey Winchell, 
partners, Sleitmut, Alaska, 

Lode claims (600 by 1,500 f e e t )  Locat ion 
Lucky Day Discovery....,,....... Canary Gulch 
Lucky Day No. 1.. ............... Canary Gulch 
Redskin. ........................ Alder Gulch 

Placer claims (20 acres) 
v Discovery 

1 below Discovery...,... ........ Cinnabar Gulch 
2 below Discovery..... .......... Cinnabar R u n  ........... i: below Discovery,... Cinnabar Run 

below Discovery., .,..,.,....,, Cinnabjr Run 
5 below Discovery....,.., ...,.., Cinnabar Run 
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. . 
C l a i m s  staked by Herschel Landru, Fairbanks, Alaska, - 
,Lode claim (600 by 1,200 f e e t )  Location 
Broken Shovel.. . . , . . . . . , . . . . . . . . .  Broken Shovel Creek 

Placer claims (20 acres)  
6 below .Discovery., ......,....... Cinnabar Cxeek 
7 below Discovery....., ...,...... Cinnab~r  Creek 

A l l  these  claims m e  recorded a t  t h e  o f f i c e  of the,U. S .  Commissioner 
a t  Aniali, Alaska. The New York Alaska Gold DreQing Corp., 120 Broadway, 
Mew York, had a l l  t h i s  property under l ease  i n  1943. . . 

The Deposit 

discussion of the  geology' of $he a rea  i s  quoted from a 
r epo r t  by Cady- 

The bedrock of t he  Cinnabcx Creek a rea  includes a succession 
of interbedded graywackes and shales, possibly ''of l a t e  Paleozoic 
age. Certain s t ra t ig raph ic  zones contain considerable emounts of 
cher t  and i n  one such zone a few strata d.f limestone a r e  i n t e r -  
laminated. The sedimentary rocks a r e  intruded by sills, and i n t e r -  
layeyed with lava f lowo, of igneous or igin ,  probably Ter t iary  i n  
age. Most of t h e  igneous rocks, both i n  t he   ills cnd i n  t he  flows, 
appear on f i e l d  inspection t o  be largely  of t he  ba sa l t i c  type, com- 

@only porphyrit ic,  Quartz d i o r i t e  dikes and s i l l s  a r e  found in  a few 
outlying pa r t s  of t he  area. although not i n  the  v ic in i ty  of t he  
prospects. Certain of the  ba sa l t i c  s i l ls  are, hydrothermally a l t e r e d  
t o  a ligh't  pearl-gray rock which weathers yellow-brown, forming t h e  
typ ica l  "yellox7 rock porphyry" of the  prospectors i n  the  Sleitmut 
=ea; some of t h e  grctywacke appears t o  be a l t e r ed  also.  The Q-lterod 
rocks a r e  dis t r ibuted ' through. the  area  i n  a north-south trending 
b e l t  about 1 mile wide and at  l e a s t  6. miles long. There appears t o  
be a greater  volume of a l t e r ed  porphyrit ic s i l l  rocli a t  higher 
elevations, although t h i s  may be the  e f f ec t  of more favorable 
exposure on t he  h i l l  tops, The s t r i k e  of t he  bedrock formt ions  
ranges from north-northwest t o  north i n  the  b e l t  of e l t e ra t ion ,  
although the  regional  s t r i k e  i s  more t o  t he  northeast;  the  forma- 
t i ons  dip steeply west. Frost-broken rock fragments cover t he  
bedrock on t he  h i l l s  with a mantle rcmging i n  depth up t o  5 f e e t ;  
the  f r q p e n t s - a r e  not  so  f a r  removed from t h e i r  points  of o r ig in  
a s  t o  produce d i scon t inu i t i es  of more t n m  a f o o t  i n  t racing 
"yellow rock" or f l o a t  ore. Al luvia l  deposit8 ranging up t o  a 
@cater  depth a r e  found i n  the  valley bottoms. Prospectors repor t  
cinnabar concentrates from a l l  al luviaL deposits  i n  t he  b e l t  of 
a l t e r ed  porphyrit ic sills. The topography of the  a rea  has developed 
dwin& a t  1e~s -b  two cycles of erosion, the  e m l i e r  of whichareached 
t he  l a t e  m t u r o  stage producing r more subdued upland surface and 

141 See footnote 8. - 
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t hc  letter, which i s  ye t  i n  youth, forming t he  steeper-walled 
gulches which cu t  i n t o ' t h e  upland surface, . .  

Cady describes t h e  mineral occurrences of t he  a rea  rs follows: 
, . 

r .  

Cinnabzr c l o ~ e l y  associated with small amomts of s t i b n i t e  
and a minute quantity of nat ive  q u i c k s i l ~ e r  is local ized i n  
bedding Jo in t s  and i n  smll cross jo in t s  breccic  openings 
along the  bedding, l i ned  with vein quartz. The openings along 
the  bcdding joints ,  with which t h e  dense, f i ne ly  c rys ta l l ine ,  
high-grade ore  i n  associated, appear t o  have been the  l a rges t ,  
although some of t he  miner.a.1 hero m y  replac6 the  w a l l  rock. 
The o r0  zssocinted with t h e  cross jo in t s  and breccie, openings 
i s  of lower grade, more coarsely c rys ta l l ine ,  and contains more 

. 
quartz. A t  t h e  few places where o re  i n  place has been exposed, 
t he  mineralized zone, which i s  a t  or  near tho hanging w a l l  of 
h l t e rcd  porphyrit ic sills, s t r i k e s  roughly north-northwest and 
dips  ntccply west. 'The highest-grade ore, r e l a t i ve ly  devoid of 
wall-rock fregmentsi i s  found i n  t h e  uppermost openings at or  
not  far below thc  u p l ~ n d  surface; t h e  lower-grade ore i s  more 
common a t  lower elevationg, i n  t he  gulches. An undetermiced 
amount of t h e  p m t s  of a l l  the  ore bodies has been eroded. 

Tne placer cinnabar i n  Cimabm Gulch, Cinnabar Run, c~nd 
Cinnabar Creek i s  an e l l u v i a l  concentration of higher-grade ore  
nuggets such as liavc probably been eroded fkcm mst of t h e  lodes 
i n  t h e  area. The pay s t reak  t h a t  heads i n  Cinnabar Gulch i s  
probzbly t yp i ca l  of several  others i n  creeks not yolt tested.  A t  
what appears t o  be t h e  head of t he  pay streak,  thc nuggets, 
averaging about t he  s i z e  of a walnut, m e  cu16ful~,  but  one claim 
1 ength downstr em.. where C imabar Gulch enters  C innctbar Run ,  
they m c  ra ther  well-rounded; thus, the  bedrock sourco of t h e  
ore  was not  f m  from the  pay streak.  Remanta of a bench 40 f e e t  
above t he  bottom of Cinnabar Run appear t o  have held p a r t s  of a 
pax s t r eak  t h a t  w s s  t hc  imracdiatc source of several  large,  wcll- 
roundcd cinnabar nuggets slumped t o  t h e  r i m  of t he  present creek 
bottom, The lode from which mineral i n  t he  $y s t reaks  heading 
in Cinn2 .b~  Gulch w a s  eroded has not  ye t  been found, although the  
head of t h e  gulch was prospected, from which prospectors in fe r red  

u 

t h a t  %he lode may have been eroded off. The l a t t e r  r a the r  p rem-  
l e n t  conception of t he  cinnab<w lodes associated with placer  
deposits  i n  southwestern Alaska.neeils more thorough tes t ing.  

I 

Beds of shale  and g~aywacke, which a r e  t he  sedimentary country rocks 
near tho Lucky Day lode, s t r i k e  roughly north itnd south and d i9  steeply t o  
t he  west. The deposit  occurs i n  a f rac tured  zone within ycllow-3rown 
graywacke. The s t r i k e  of t h i s  zone i s  about N. 50' E, , mnd the  dip i s  v c r t i -  
c a l  a t  tho north end m d  about 45' t o  the  northwest a t  tho south cnd. This 
deposit  is  a breccia f i l l i n g  i n  the 'higli ly jointed and f rac tured  gra~wacke. 
A f i n e  sandy gouge m t e r i c l  cveraging about 1 f o o t  i n  width separates t h e  
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f r ac tu r e  zone from t h e  hanging-wall rock. Within the  f r a c t u r e  zone, small, 
i r regu la r ,  l e n t i c u l m  misses a r e  mineralized. The mineralized zone grades 
i n t o  the  graymcke and has no de f in i t e  footval l .  

The mineralized body of the  Lucky Day lode contains t he  two sulf ides ,  
cinnabar a d  s t i bn i t e ,  Both massive m d '  crystalline cinnabar i n t e r w o n  
with s t i b n i t e  and quartz form small, i r regular ,  l en t i cu l a r  masses dissemi- 
nated through fractured,  a l t e r ed  graywacke. Gangue minerala observed.in 
t he  surface exposures a r e  quartz and small amounts of c a l c i t e ,  together with 
sand, clay, gouge and a l t e r ed  graywacke. " 

Alcng the  lrnom s t r i k e  length of t he  Lucky Day lode, erosion presents an 
incl ined cross  sect ion over a v e r t i c a l  distance of 130 f ee t .  Except f o r  one . sample, which was taken about 20 f e e t  above t he  base of t h i s  cross sect ion 
and w a s  reported t o  contain 26.6 pounds of mercury a ton, t he  higher concen- 
t r a t i o n s  a r e  found a t  or  close t o  the top of t he  section,  .The source of t he  
bulk of t he  high-grade ore i n  t h e  d e t r i t u s  w a s  probably the  upper port ions 
of the  lenses  exposed i n  t h e  sampl~d  trenches. A preliminmy geologic sketch 
map of t he  Cinnabar Creek a rea  i s  shown on f i gu re  18. 

The Redskin lode claim a t  t h e  head of Alder Gulch was examined during 
t he  investigation,  but  no cinnabar occ t r r  ences were found. The time avai lable  
before t h e  f ~ e e z e - u p  was too shor t  t o  permit examination of the  Broken Shovel 
lode claim on Broken Slovel  Creek. 

- -  . Work done by Bureau of Mines , . . - "  .- -. 

The impending freeze-up l imi ted the  amount of time availa'ole and made a 
comprehensive sampling program impractical.  After  a rap id  swvey of the  a rea  
t o  determine which propert3 had. t he  ms.t merit, it was. decided t h a t  sampling 
should be l imi ted t o  the  Lucky Day lode. 

The owners of the  Lucky D & ~  lode have par t ly  explored: the  property by 
trenching and driv$ng short  a d i t s  through the  overburden, whicli ranges i n  
depth from 6 t o  10 f e e t ,  t o  loca te  the  deposit  i n  place. The locat ion of t h i s  
work i s  shown on fj.gure 19. When the  property was examinen by t he  Bureau of 
Mines, a l l  t h e  trenches were caved and some weye f i l l e d  wish water. A 1 1  of ' 

t he  adits except one were caved. Because nei ther  of t h e  owners of t h e  pro- 
perty w a s  present t o  point  out the  exact locat ions  where t'he deposit had been 

* encountered, it w a s  necessary t o  do considerable cxcavati& t o  expose the  
deposi+,. It i s  possible t h a t  t h e  Bureau of Mines excavatipn did not expose 
the b e t t e r  mineralized zones. 1 

t 

It w a s  possible t o  channel, sample t he  deposit i n  f o 4  places, designated 
i n  f i g a e  19 a s  7, 8, 16, and 20, a t  each end of a s t r i k e  +ength of 632 f ee t .  
The intervening s t r i k e  length of about 450 f e e t  has not  been prospected. Ebch 
channel sample was 6 inches wide by 3 inches deep and was cu t  through. a frtish, 
cleaned surface aqLr igh t  ang les . to  tho s t r ike ' and  normal t o  the  dip  of t ho  
deposit. 

I 



A weightdd avera.ge of t he  9 samples from the  Lucky Day lode indicates  
a poss ible  mineralized zonc 632 f e e t  long and 3.2 f e e t  wide, containin6 10.5 
pounds of mercury per ton. This includes -the unprospected cen t ra l  s o g e n t  
about 450 f e e t  i n  lsngth,  but  excludes approximately 250 f e e t  of s t r i k e  
length s q l e d  by Schaef er .  

Placer Deposits 

TI& narrow val leys  of Cinnabar. R u n  and Cinnabar Gulch, which .we upper 
t r i b u t a r i e s  of Cinnabar Creek, were prospected by t he  New York Alaska Gold 
Dredging Corp, i n  the  spin@; of 1943. 

, 
20th of these t r i b u t a r i e s  have narrow valley f l o o r s  100 t o  150 f e e t  

across t h o  bottoms, with r e l a t i ve ly  s teep sloping w a l l s ,  The alluvium i s  
composed of s l i d e  rock and washed gravels  and averages 5 t o  10 f e e t  i n  depth 
with t h c  cinnabar concentrated on bedrock. 

By using information from the  p i t  logs  supplibd b~ t h e  company, a block 
of grc3mC 2,100 f e e t  i n  length, 74 f e e t  i n  width a t  t he  lower end, and 10 
f e e t  i n  width a t  the  upper end has .been outl ined a s  minable ground. Tho 
average mercury content i s  cstimatcd a s  0.26 pound a cubic yard. The gravel- 
betwcen t he  discovery a t  p i t  40 and l i n e  1-22-2, shown on f i gu re  20, has not  
been explored. 

Table 14 shows t he  sampling r e s u l t s  of t he  New York Alaska Gold Dredging 
Corp. i n  poapec t ing  placer depo~i i t s  on Cinnabar Run. 

TABU lk .  - Sample r e s u l t s  of placer deposits  on Cinnabar Run 
. . .. 

Line 
2-20-1 

2 -20 -6 

1-21-2 

1-21-7 

1-22-2 

Distance, 
f e e t  , 

. a  

28. o 

8.0 

38. o 

214.0 

30.0 

20.0 

Hole 
14 

42 

50 

88 
16 

40 

70 
25 

45 

65 
25 

2: 
Lode -24-05 

Depth, ,&I, $.,I Mercury pel1 
f e e t  kv-bic yard, lb.  

9.0 
I .  ' 0.92 

5.0 I 0.40 

.- 
6* o , 0.00 

I I 

- 5.5 I 

5.0 . 

6 :O 
. .  

5-0 
8. 0 

" 0 . 2 1  
0.27 

0.36 

0.40 . 
- 0.42 

0.00 

0.00 
0.54. 
0.00 
0.34 

0.84 

I 7.0 
20.0 I 

40 1 10.0 
I (csamcd) 

28.0 

10.0 
( a s ~ m c d )  

10.5 

5.0 
13.00 
10.0 
14.0 
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Development 

The Lucky Day lode was prospected by the  owners by trenches an6 shor t  
ad i t s ,  using hand laboy. The depth of t he  overburden is 5 t o  10 f e e t ,  
Eleven trenches were dug i n  the  shallower overburden, and f i v e  a d i t s  were 
driven i n  t h e  deeper sections,  following the  contact  of the  overburden and 
bedrock, No underground development work has been done. 

No eqtripment i s  on t he  property, and no mechanical equipment i s  ava i l -  
ab le  nearor than Nyac. A t  t h a t  place, t he  New York Alaska Gold DredqSing . Corp., l e ssee  of t he  mercury propert ies,  has bulldozers, a compressor, and 
pneumatic d r i l l s .  

KOLMAKOF PROSPECT 

Introduction 

The Kolmakof property, on t he  r i g h t  l i m i t  of t he  Kuskokwim River 18, 
miles above Aniak, cons i s t s  of two lode claims owned by Wi l l i e  ~ab iddux .  

The occurrence of cinnabar i n  t he  area  w a s  known a t  the  time of t h e  
Russian occupation, In 1898, J. E. Spurr, of t he  G ~ o l o g i c a l  Survey, made a ' 

reconnaissance of southwestern Alaskz and reported a vein of cinnabar i n  a 
c l i f f  on t he  r i g h t  s ide  of t he  Kusko!cw'mRiver about 5 miles Selow Kolmakof. 

15) I n  t h e  summer of 1914, A. (3. Maddren, . inves t iga ted  t h i s  deposit  i n  the  
course of general  surveys of t he  Kuskokwim and adgacent regions. No other 
recorded invest igat ion was made of t he  d e ~ o s i t  u n t i l  it was examined by t he  
senior author i n  JXLy 1944. 

I n  t h e  v ic in i ty  of Kolmakof, the  north bank of t he  r i v e r  i s  made up 
chief ly  of hard-rock b lu f f s  100 t o  400 f e e t  high, The b lu f f s  consis t  pr inci -  
pal ly  of a l t e rna t e  bcds of sandstones and shales t h a t  have been intruded by 
rhyo l i t e  dikes and s i l l s .  The bluff  where tho cinnabar mineralization occurs 
shows sandstone beds 2 f e e t  t o  20 f e e t  i n  thickness and shale  beds from a few 
inches t o  2 or  3 f e e t  thick,  S t r i ke s  of t he  s e d i a ~ n t a r y  beds a r e  N. 30° t o  
80' E, , and dips range from 30° t o  70' N. W, 

Work done by Bureau of Mines 

s Thc occurrence investigated by the  Bureau of Mines i s  s i tua ted  downstream 
and eastward about 200 f e e t  from the  section examined by Maddren, The more 
promising deposit  described by the  Geological Survey i n  1914 is  not now i n  
evidence and has probably bccn removed by the  r a p i a  erosion t o  which the  
bluff i s  subjected. 

This more eas ter ly  deposit was found by trenching a l o q  the  f ace  of t he  
bluff  above pieces of cinnabar found a t  t he  foo t  of t h e  t a l u s  slope. 'Twenty- 
nine hand-madc trenches ' and open cu t s  aggregating about 600 f e e t  i n  length 

$5/ Brooks, A. E n ,  e t  al,  i in oral ~ c s 6 u r c e s  of i l a ska ,  Report on Progress of - 
I 
I Invest igat ion i n  1914: U.S. Gool. Survey Bull. 622, 1915, .p. 272. 



have been spaced across t he  s t r i k e  of t he  deposit and across other sections 
of t h e  bluff. The trenches were i r regu la r ly  spaced along a s t r i k e  length of 
350 f e e t  as shown on f i gu re  21. 

The Deposit . 

Cinnabar mineralization e x i s t s  i n  associatiion with a prominent r hyo l i t e  
s i l l  and occurs i n  th ree  structures:  

( a )  A very narrow, pe r s i s t en t  s t r i nge r  of cinhabar l i e s  within the 
rhyo l i t e  sill .  It has. been t raced along i ts s t r i k e  a distance of 250 f e e t  
and through a v e r t i c a l  i n t e rva l  of 100 f ee t .  I ts  average width i s  about 1/2 

* 

inch, but, as small kidneys, it reaches widths up t o  3 inches. Sample KM-1  
was ccnposited from t h i s  s t r i nge r  and contains 404 pounds cf mercuzry per ton. . 

(b )  A narrow shear zone roughly p a r a l l e l s  the  hanging w a l l  of t he  s i l l  
along tho  eas tern  two-thirds of i t s  oxplorod s t r i k e  length. In termit tent  
cinnabar mineralization, i n  small pods, occurs within or adjacent t o  t h i s  
s t ructure .  Sample m-2, containing 191.2 pounds of morcTwy per ton, repre- 
sents  a pod 5 inches ! !  maximum width and 6 f e e t  i n  length and depth. A 
smaller and weaker pod occurs i n  trench 26, 30 f e e t  t o  tho west. See f i gu re  
21. 

Along a very shor t  s t r i k e  length, the  footwall  sect ion of t he  shear zone 
i n  No. 11; open cu t  i s  s l igh t l j j  mineralized across a width of 2 f ee t .  This 
mineralization does not  extend l a t e r a l l y  i n t o  adjacent trenches. Trenching 
across  +,he shear zone toward the  northeast  f a i l e d  t o  disc lose  mine:-alization. 
The junction of the  shear zone and hanging w a l l  of t he  s i l l  i s  mineralized, 

( c )  I n  open cu t  No. 14, a s e r i e s  of cross  f r ac tu r e s  extends from t h e  
shear zone t o  t h e  hanging %.all of t he  rhyoli t ,e  sili.  A t h i n  w a l l  of cinnabar 
occurs on one s e t  )of f rac tures .  

I .  

Tw:, addi t ional  s i l ls  i n  the  immediate v i c in i t y  of tho deposit  &owed no 
evidence ol cinnabar mineralization. About half a mile upstream, a trench 
and t e s t  p i t  were excavated i n  ari unsusCessful attempt t o  t r ace  t o  t h e i r  
o r ig in  scvoral  pioces of cinnabar f l o a t  found a t  t he  base of t he  r i v e r  b luff .  

. . .  .. 
RAINY CEEFX PEOSPECT 

Introduction 

This deposit  i s  s i tua ted  on Rainy Creek a t  t h e  westcrn base of t he  
Ulbuck Mountains opposite M t .  Oratio, a t  t h e  headwaters of Eek River, a 
t r ibu ta ry  of tine Kuskokwim River. (See f i g .  2. ) A winter t r a c to r  t ra i l  
estimated t o  be 120 miles i n  length has been established between Rainy Crcek 
and Bethel, Freighting of general  supplies an6 placer equipment from Bethel  

., has averaged about $40 a ton. 

It would bc possible t o  reach t h i s  e e a  during s tages  of high water by 
ascending Eek River from the  Kuskokwim, y e t  it would not be pract icable  
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because of t he  time required and the necessi ty of using a canoe or  small 
poling boat  on the  upper machos 6f t he  r i ve r ,  The exact distance has not 
been determined, but  it, i s  estimated t o  be not l e s s  than 200 miles. 

An emergency landing s t r i p  i n  t he  val ley of t he  North Fork of Eek River 
i s  about 2 miles f r o m t h e  Rainy Crook camp. Ordinarily, it i s  neceseary t o  
char ter  a!.rplane service  from Bethel t o  Rainy Creelr a t  a minimum of 2 hours 
f ly ing  timc. Chartor r a t e s  ramge from $&.to $75 an hour f o r  4- t o  6- 
passenger planes. 

Rainy Creck and i ts  tributaries drain  t he  r o l l i n g  highland below t h e  
f o o t h i l l s  f lanking the  western s i de  of t h e  Kilbuck Mountains, Though peaks 
i n  the  v ic in i ty  reach a l t i t u d e s  exceeding 2,000 f e e t ,  t he  a rea  generally is  
about 400 f e e t  lower. Drainago l i n e s  o f ten  coincide with contacts between 

a sand or conglomerates and so f t e r  sediments, and the  peaks are composod of the  
coarse, resistant c las t i co ,  

Except f o r  numerous th icke t s  of willows along the  streams, vegetation 
cons i s t s  solely of t he  usual tundra plants.  Spruce su i tab le  f o r  mino use 
could be obtainod i n  t he  Eek and Kwethluk Rive? basins about 30 d L e s  west 
of Rainy Creek;' These t r c e s  do not a t t a i n  saw-log dimensions. 

History and Production 

The deposits  a r e  believed t o  have becn discovered i n  t he  decade 1910-20 
by Ed 1.lcCan.n of B~t ;he l ,  Alaska, who sampled t h e  outcropping massive rea lgar  . 
a t  t h a t  time. During the  following dccade, a l i t t l e  a t t en t i on  was given 
deposit I by Neal Corrigal, of Bethel, i n  connection with h i s  exploration of . 
placer  -gold dcposi t s  i n  t h e  region. Corrigal  staked t he  deposit  and excavatod 
a small cu t  i n  t he  f ace  of the  stockwork which forms t he  cen t r a l  p a r t  of t h a t  
deposit. Subsequentljr, he allowed the  locat ion t o  lapse, and it is now a 
p a r t .  of the  public domain, . 

Production of quicksilvor from the  a rea  has becn ~ o l e l y  from'cimabar 
rocovered &wing t he  course of thc- gold-placer o p ~ r a t i o n  along Rainy Creek, . 
A l l  but  a .smal l  f r ac t i on  of t h e  2,000 pounds of high-grade concentrate shipped 
was  obtained from t h a t  pa r t  of Rain$ Creek below t h e  mouth of Arsenic Crock. 

General Gcology 

Sediments ranging from conglomerate through sandstone t o  black shale  
const-itutc t he  observed country rock i n  t h i s  area.  The regional  s t r i k e  i s  . 

* north of cas t ,  and dips a r e  usually high and toward t h e  southeast. 

Upon the  bas i s  of s imi la r i ty  witah a succession of c l a s t i c s  i n  t he  nea3iby 
Goodncws Bay reg io  t en ta t ive ly  assigned t o  the  Permisn by thc  Federal  fa/ Geological Survey,-alike age i s  suggested f o r  the  scdimcnts i n  thc.Rainy 
Creelr area. 

16/ Smith, P. S., Areal Gcology of Alaska: U.S. Geol. Survey Prof. Paper 192, - 
1959, 2 .  33. 
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Examination of t he  area  has disclosed the  presence of th ree  roughly 
p a r a l l e l  lodes mineralized by cinnabar and rea lgar  and spaced approximately 
100 f e e t  apar t .  Each' of these occurrences i s  in sandy or shaly sediments 
and i n  ansociation with strong faul t ing.  Exposures slow a shor t  s t r i k e  
in terval  occur i n  t h e  'bluffs t h a t  f o r m t h e  south bank of-Arsenic creek, a I 
t r ibu ta ry  of Rainy Creek, which i n  t u rn  drains i n to  Eek River. ( see  f i g .  22. ) 1 
I n  addi t ion t o  these deposits, and within t he  same d e a ,  m e  th ree  well- 
developed p 'aral lel  f a u l t s  about 10 f e e t  apar t ,  Minor concentrations of cinna- I 
bar were 'observed along these  f a u l t  planes. The smll int rus ive8 usually 
found accompanying cinnabar mineralization i n  southwestern Alaska a r e  absent ' 1  
i n  the   resent l imited exposures. The pro,jected s t r i k e  of t he  deposits  i s  I 
covered tovara the  south&st by the  tundra-upland and i n  ' the  opp&te direc- 
t i on  by t he  al luvium-fi l led valley of Arsenic Creek. 

Deposit I outcrops a t  creek l e v e l  and i s  par t ly  e q o s e d  t h rowh  a v e r t i -  
c a l  range of 10 f e e t .  Above, it i s  mantled by brush-coveTed t a l u s  t o  the  
edge of the  tableland, l 5 O  f e e t  above creek level .  

Mineralization by realgar ,  cinnabar, and quartz occurs within and between 
two p a r a l l e l  shear zones separated by 16 f e e t  of thoroughly f rac tured  sand- 
stone. (See f i g .  23, ) Shearing trends S. 20' W. and dips 70° t o  the  northwest. 
~ i n e r e l i z a t i o n ' o f  t he  enclosed sandstone has a stockwork s t ruc twe ,  and t h e  
individua1,seams of quartz and arsenic  sulfide generally conform i n  a t t i t u d e  
t o  the  bedding or  t he  shearing. No mineralization was cbserved i n  t he  foot-  
w a l l  sandstone, but an '8-inch width of the hanging-wall'eandstone adjacent t o  
t he  upper shear zone contains 1.6 pounds of quic;rsilver per ton and 0. 2 per- 
cent  msen ic ,  .(sample RC-14, ) 

Mineralization within the  footwall  shear zone and the  stockvorlr is  uni- I 
formly weak. Samples RC-7 t o  RC-10, inclusive,  represent t h i s  17.6-foot 
section,  which has an average mercury content of 1.8 pounds per  ton and 0.9 
percent arsenic.  The lower 4 f e e t  of t h e  upper shear zone contains numerous 
pods of massive kealgar and is  represented by sanple RC-11,  which contained 

7 9.4 pounds of mercury per ton  and 9.4 percent arsenic.  The succeeding 2-foot 

1 sect ion of the  upper shoar zone i s  l i g h t l y  mineralized, containing 1.4 pounds 
of mercury a ton and 0.4 percent arsenic ,  (sample RC-12.) A kcinch seam of 
sandy and shaly mater ia l  marks thc; hanging w a l l  of t he  upper shear zone. 
(sample RC-13.  ) This contains 35.4 pounds of mercyy per ton and 0.2 percent I r arsenic.  A weighted average of t h i s  6.33-foot cross; sect ion of t h e  upper 
shear zone (samples RC-11,  12, and 13) i s  8.22 powds of mercury per ton and 
6.08 percent arsenic. C 

I An attempt was made t o  obtain addi t ional  data 'qy trenching across t h e  
I 
I s t r i k e  of t he  deposit F.ojected southwesterly. This was unsuccessful because 

of tho depth of over5urden and the  presence of permanent f r c s t .  Toward t h e  
northeast ,  several  hundred f oet  of s t r i k e  i n t e rva l  a r e  occu.pied by t h e  valley 
of Arsenic Creek. &n&&iizatign was not observed i n  the  mantle of d e t r i t u s  

' I 
over t h e  gradually sloping banks north of t h i s  creek. I 
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. Deposit 11 occurs approximately 100 f e e t  e a s t  of deposit I and, i s  
olarked by a s ing le  very strong f a u l t ,  which s t r i k e s  S. h 5 O  W, and dips  at 
about 45' t o  the  northwest. Mineralization appears t o  have been loc&lized 
by a s e r i e s  of slips t h a t  t rend southwest and dip  t o  'sout3east.  

A t  t rench 1 ( f ig .  24), , a  cen t ra l  mineralized zone i s  3 f ec t  i n  width 
and i s  bounded on cach s ide  by  kidney^ of realgar .  From the  kidneys of 
r e a Q a r  marking t he  footwall  of t h i s  deposit,  a narrow band of realgar  
extends jus t  beneath the  fau l tp lane  toward the  pods a t  the  hanging w a l l .  
Both t he  hanging and th.e f ootwall segregations of realgar  termirate  i n  6epth 
within a few f e e t  of the  f a u l t  plane, and nei ther  extends southwestward t o  
trench 2, wh.ich i s  25 f e c t  d is tant .  

Sample RC-3 was cu t  i n  sandy shale along t he  3-foot cross  sect ion bctwem 
1 

and beneath tho realgar  zones and contained 1.6 pourids of mercury per ton and 
0.2 percent arsenic. A t  a s l i gh t l y  higher elevation, about 1 foo t  bcneath 
the  f a u l t  plane, samples R C - 1  and 2 represent the  foo t -  and hanging-wall 
rea lgar  zones, l respectivcly,  Sample RC-1,  taken across a 1.2-foot width, con 
t a i a s  5.6 pomds, of mercury per ton plus  18.3 percent arsenic,  and sample RC- 
2, representing a width of 3 inches, contains 22.8 pounds of mercury por ton 
plus 9.8 percont arsenic. This mineralized zone i s  not  well-defined s t ruc-  
t u r a l l y  along i t s  downward projectipn,  The r e s u l t s  obtained by panning a t  

- l eve l s  a b o u t 1 0  a n d 2 0 f c e t b e l o w t r c n c h 1 i n d i c a t e s  sparse cinnabar: m.j_nerali- 
zation a t  these  horizons, 

In trench 2, a 6-inch width o f . s h a l e ' a t  t h e  footwall of t h e  deposit  
has  been s i l i c i f  i cd  and i s  well-rhineralized by cinnabar. S w l e  4, reprd - 
senting t h i g  section, contains 44.6 I;ounds of mercury per 'ton and 0.6 per- 
cent  arsenic'. The adjacent ?-foot sect ion (sample RC-5) i s  sandy shale 
containing 1.2 pounds of mercury a ton and 0.4 percent arsonic. Thetundra 
covered upland l i e s  immediately t o  the  southwest,of trench 2, and i s  not  
amenable t o  hand trenching. . 

Deposit 111 i s  s i tua ted  100 f e c t  e a s t  of deposit  I1 and cons i s t s  of a 
narrow seam of sandy t o  opaline mineralized naaterial within a strong f a u l t  
trending S. 300 W. and dipping 80°. t o  t h e  northeast .  The f a u l t  appears to 
mark the  contact  between a coarse sandstone and much f i n e r ' s e d i m n t s .  An 
-unmineralized.quartzose zone has' been developed within the  footwall  sand- 
stone adjacent t o  tho f au l t .  Along an exposed s t r i k e  i n t e rva l  of 35 f eet, 

C 
t h e  deposit  has an average width of only 3 inches.' ( ~ c e  f i g .  24, ) Coqo- 
s i t e  sample RC-6 represents t h e  deposit along t h i s  i n t e rva l  and contaips ' 
45.8 pounds of mercury per ton plus an undotermincd amount of arseniC a s  

e orpiment. . 
The very l imi ted exploration accomplished during this exanination has 

no t  shown a consis tent  re la t ionsh ip  t o  e x i s t  between t he  i n t e n s i t i e s  of 
wsen i c  and ~ u i c k s i l v c r  tnineralization. In deposit  I, a 6.33-foot width ' 

of material  avoyaging 8.22 pounds of' morcury per ton includes samples R C - 1 1  
and RC-13, which, respectively,  contain the  g r ca t e s t  and smallest  pcrcorit- 
ages of arsenic  of the  e ight  sample lengths comprising the  24.63-foot widtb 



of t h i s  deposit. I n  trench 1 across deposit 11, samples RC-1  and RC-2 repre- 
sen t  shallow segregati-ons of realgar  i n  which t he  cinnabar has been concen- 
t ra ted.  However, kn t rench.2 ,  a l so  across deposit .11,  sample RC-4 contains 
44.6 pounds of mercury per ton  and only 0.6 percent arsenic.  

MARSH MOWADT DDOSITS 

Introduction 

The Marsh Mountain property l i e s  in a horseshoe-shaped basin formed by 
a goup .o f  peaks comprising Marsh Mountain. The basin i s  drained by 'P 

Creek, which flows so~l thcast  3-1/2 miles and then west f o r  2-112 miles t o  i ts  
co~f lucncc  with Wood River. The deposits  can bc reached by regu1e.r plane 
f l i g h t  from Anchorage t o  Naknck on the  southeast shore of Kvichak Bay m d  C 

then by chastercd f l i g h t  i n  a f Loat plane f r o n  Naknck t o  Lake A l e h q i k .  The 
p l a c  may be chartered by sending e rad io  m s s q e  t o  Dlllingham across t he  Fay 
from Nalmek, Scheduled f l i g h t s  a r c  made from PJahnck t o  Dillingham on Fridays, 
SaturBays, and Sundays. A 11-mile t r a i l  1-1/2 mi1.e~ dotnstream from the  
v i l l age  of Aleknagik laaOs northeast  t o  -the propertjr, The deposits  cpn a l so  
Bc reach06 by ascending Woocl River i n  a boat from S n q  Point  t o  t h e  4-mile 
t ra l l  1-1/2 miles downstream from R l e m q i k ,   so f i g .  25, ) The df stance i s  
2 4  miles, m d  the  r i v e r  i s  navigable fr-om June untPl mid-October by shallow 
d r a f t  boats and barges. 

Transportation of equipment and supplies t o  the  property would be d i f f i -  
c u l t ,  Ships c a l l  infrequently a t  Snag Point, a s  there  a r e  no Bocking f a c i l i -  
t i e s ,  and cargo must -be l igh te red  ashore. 'Furthermore, ships must follow a 
circuitotis  rou te  through Unamak Pass i n  order t o  roach Snag Point. 

A t r a c t  of t r e e l e s s  and f a i r l y  l e v e l  land on t he  gravel  t e r r ace  above 
Wood River, jus t  south of Marsh Mountain, could bv converted i n t o  6 a i r f i e l d  
su i tab le  f o r  small planes, The cos t  of air f r e i g h t  from Anchorage t o  t h i s  
v i c in i t y  would be 38 cents  a pound. 

The present t ra i l  from Wood River t o  Y l s h  Mountain could be converted 
i n to  a t r ac to r  road as far as the  base of Marsh Mountain. ,From. thero, aupplics 
would havo t o  be packed up tho mimtain,  a s  the cos t  of building a road up t he  
steep slopes would be prohibit ive.  A t r a c to r  road following M r .  Waskey's pre- 
sen t  dog t ra i l  might be feas ible .  This t r a i l  leaves Wood River a shor t  distance 
n ~ r t h  of t hc  mouth of Arcana Creek and angles up t he  south spur of Marsh 'I 

Mountain. 

Most of Arcana Creek and t he  streams emptying direct%< in to  it occupy "D 

U-shaped valleys,  though post -glacia l  erosion has cut  V-shaped valleys along 
many of t h e i r  t r ibu ta r ies .  Vegetation i s  abundant on tho f l a t s  around W s h  
Mountain. Spruce t r e e s  a t t a in ing  a dlameter of 8 inchss a t  the  b u t t  a r c  found 
within 2 miles of the  prospect on lower Arcana Creek, Alder brush i s  p len t i -  
f u l  and could be used as firewood i f  supplcmentcd with s p ~ u c c ,  
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P i t  4 was dug along Arcana Cresk 50 f e e t  below the  fan,  Only very f i n e  
coloro were obtained "in . the  4-112 f e e t  t h a t  t h i s  p i t  penetrated. (Fig. 27. ) 

. ,  

A s i t e  of moderate gradient  was chosen'for p i t  5, which t e s t ed  the  I 
gravels  along Feeder ~ r e c k  above the  influence of A.rc&a. Creek. ( see  f i g .  I 
2 .  This p i t  reached a depth of 6 f e e t  before groundwater prevented fu r the r  
sinkirg.  The clayey appearance of the  l a s t  6 inches of mater ia l  excavated' 
and the  general  topography indic-ated t h a t  t he  p f t  w a s  approaching bedrock. 
The upper 5-112 f e e t  yielded only colors,  but t he  bottom 6 inches produced 
15.5 grams of concentrates from 200 gounds of material ,  i. e., 0.38 pound of 
mercury per cubic yard. P i t  '6 was sunk i n  an old s'txeam channel i n  ~ e e d i r  r 
Creek Valley, which i s  now about 15'feeL above t he  ereek level .  Only colors  
were found by panniw , . . 

m 

P i t  7, shown i n  f i gu re  27, tes ted.  the  pos s ib i l i t y  of a~pkec i ab l e  aslaunts 
of cinnabar occurring in  t h e  Ardana Creek gravels. A very few colors  were 
fowid i n  t he  3 f ee t  of gravel  penetrated.. 

I 

The r e s u l t s  of t h i s  sampling a r e  given i n  t ab l e  15, 

TABLX 15. - Placer samples, Marsh. Mountain 

Pounds 11 Hg per y z r L  
0.23 
0+59 
1.66 

bar- During t h e  s m e r  of 1943, Frank Waskey s t r ipped 16 cubic yards o- 
ren  overburCen from an a rea  11-3/4 by 36 f e e t  a t  t he  in te r sec t ion  of Feeder 
and Arcana Creeks. Three f e e t  of ,cinnabar-bearing gravel ,  representa t ive  of 1 
t he  bes t  placer,  remained 'above a f a l s e  bedrock of clay. This material ,  
amounting t o  47 cubic yards, was washed i n  s lu ice  boxes and produced 40 p o n d s  
of clkan concentrates. ~ssuming  the  concentrate contains 75 percent merclmy, 'li 

t h i s  indicates  0.64 pound of recogerable mercury in each cubic yard of the  
mater ia l  washed' 

A t e s t  p i t  w a s  then sunk near the  west end of t h e  a rea  through the  f a l s e  
bebock  of clay t o  t e a t  the  gravel  beneath* Panning of tna  samples obtained 
t o  a m a x i m  depth of- 2+1/2. f e e t  beneath t he  f a l s k  bodY;ock f a i l e d  t o  show 

Concentrates 
minus sand, oz. 
Not separated 

0.565 
0.835 

7.. ... 10-3 

- 
colors  of cinnabar. This would appear t o  l i m i t  t he  placer m t c r i a l  t o  t h a t  I 

P i t  
1 .  . 
1.. . . . 
1.. . . , 

. 2.. .. . 
3;. . . . 
3.. . . . 
4 . 
5.8.. .', 
5.. . . . 
6 . .  . . 

above t he  f a l s e  Sedrock and would m t e r i a l l y  reduce the-ava i lab le  yardage. I 

Weight', 
pounds 

147 
144 . 

78 

Depth, 
f e e t  

3-3-1 4 
3-r/4/-4 
4-4-112 

l/ A s s u m i n g  1 cubic yard-gravel  weighs 3,000 pounds, - 
40 I co lo rs  only 

Concentrates 
plus sand, oz, 

0.426 
0,724 
1 . 1 2 ~  

0-6-1/2 
0-1-1/2 
1-1/2-3-1/2 
0-4-1/2 
0-5-112 
5-112-6 
0-4-1/2 

- 1 - 

174 
3 9 
50 
80 

, 160 
200 . 

40 

- 
0.38 
0.07 - 

- 
0,38 - 

Colors only 1 w 

0.i76 
0.035 

,,Colors only 
Colors only 

0, ~ 1 4 .  
Not separated - 

- 
0 635 0,547 

colors  only I - 





The cinnabar lode deposit  appears t o  occu y bedding planes i n  a gray- 8 vacke s e r i e s  having an average s t r i k e  of N. 75 g. ,  a s  determined a t  four  
outcr-ops i n  t he  v ic in i ty .  The average d.ip i s  64 S. Only two trenches, 
Nos. 1 and 2, have been excavated deep enough t o  e-ose t h e  ore zone, and 
i n  these  the  e f f ec t s  of f r o s t  and s i d o h i l l  creep a r e  evident. (See f i g .  
23. ) The dip of the  ore  i n  trenches 1 and 2 i s  30 and 47 degrees, respec- 
t ive ly ,  bu t  it i s  probable t ha t  t he  dip of t he  ore zone i n  place w i l l  
ayyroximate t he  d i2  of the  sedl-monts. Ore i s  no5 exposed i n  trcnch 3, but 
pieces of f l o a t  a r e  p len t i fu l ,  and the  ore  zone should be found by extendin@; 
t h i s  trcnch. Numerous barren t e s t  p i t s  were dug i n  attempting t o  follow the  
f l o a t  ~p the  h i l l s i de .  These a r e  not  shown i n  the  sketch of t he  lode d.oposit 

The sect ion across t he  ore zone i n  trench 1 i s  as foLlows: Hanging w a l l  
of barren graywzckc ; 1-1/2 inches of cinnabar, graymc ke, and c a l c i t e  con- 
ta ining 25 po~xids of mercury per ton; 3 inches of c a l c i t e ;  1/4 inch of cinna- 
bar and crushed graywacke containing 83.4 pounds of mcrcury per ton, and a 
barren foot-wall  of graywacke, 

Trench 2 , i s  375 f e e t  e a s t  along the  regional  s t r i k e  from trench 1. 
Here the  ore zone contains 6 inches of c a l c i t e  along the  hawing w a l l  under- 
l n i n  by 5 inches of 105-pound-a-ton ore, with a f oo-Lwall of graywacke. Tho 
gangJe consis ts  of c a l c i t e  2nd crushed grag7wacke. Several small high-grade 
lcnscs of cinnabar were noted i n  t h i s  ?-inch vein, and a specimen taken from 
one containorl 922 pounds of mercury per ton. The occurrence of these sm&3.1 
lenses is e r r a t i c ,  &nd they a r e  believed t o  be t h e  source of t h e  ore sorteC 
f r ~ i n  the  overbur&en. 

Work on t he  propa-ty has been inadequate t o  pa-mit conclusive evaluation 
of tho ore deposit. 
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