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January 27, 1942 
Tome, Alaska 

3:~. 3. G. Stewart 
Co~imissioner of Kines 
T e r r i t o r i ~ l  Uepartment of Lines 
Juneau, Alaska 

Dear FJr, Stewart : 

F u r s u m t  t o  your orders  I have made an 
examination of  t h e  knovnz i r o n  depos i t s  i n  the  v i c i n i t y  
of Sinuk River and herewith present  my r epor t  thereon, 

The purpGse of t h i s  e x m i r a t i o n  was t o  
i n v e s t i g a t e  t h e  p o s s i b i l i t i e s  of developing commercial 
i r o n  o res ,  t l le refore  the  -;~ork w a s  l i rL i t ed  by these  
condit ions.  

Ant ic ipa t ing  t h e  poss ib i l . i ty  t h a t  o the r s ,  
l e s s  far;ilure thm- y o ~ ~ s s l f  with t he  problen might 
d e s i r e  t o  read t h i s  r e p o r t ,  considarable ex-brmeous 
n ia ter ia l  has been included. 

Eeapect fu l ly  yours,  
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PUTirOSE OF l P G B T  

The p re sen t  i n v e s t i g a t i o n  has been brought about 

by t h e  inc re s sed  needs f o r  i r o n  by the  d s f e a e  i n d u s t r i e s ,  

r e c e n t l y  e s t a b l i s h e d  i n  t h e  P a c i f i c  Po r thv~zs t  because of t h e  

cheap hydroe lac t r i c  power. 

I r o n  d e p o s i t s  in t he  v i c i n i t y  of Sinu-k River  on 

Sev~zrd 3en insu la  wers knovm p r i o r  t o  1900, Severa l  United 

S t a t e s  Geological Survey p a r t i e s  h ~ v e  covered t h i s  d i s t r i c t  

i n  t h e i r  r e c o n n e i ~ s ~ c e  v~ork but  have not  s tud ied  t h e s e  depos- 

i t s  i n  sv.?Yicient d e t a i l  t o  r epo r t  on t h e i r  co~n :e rc i a l  pos- 

s i b i l i t i e s .  I n  o rde r  t o  consider  t h e s e  c o ~ ~ m e r c i a l  p o s s i b i l i t i e s ,  

a f i e l d  e x m i n a t i o n  WES made between Ju ly  26th  and September 

20, 1941, and t h e  report  thereon is  herekvith submitted. 

Tie purgose of tlzis r e p o r t  is t o  su11mxrize tha  f ind -  

i ngs  of this sxa~ii inat ion and t o  n;&e such reconmendations us  

t h e s e  f i n d i n g s  warrant, 
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The r e s u l t s  of  this inves t igat ion ind ice te  t h a t  t he  ton- 

nage-and-grade cf i ron  o re  i n  the Sinuk River deposi ts  is  such 
-.,, ,-, 

tha t  it czn n o t  be profitab;S exploited under present  conditions, 

A nore de ta i l ed  inves t igat ion would prcbably reveal  important 

add i t ionz l  tonnages but  not i n  s u f f i c i e n t  mounts  t o  a l t e r  this 

conclusion. 

The res idua l  i r a n  deposi ts  m y  have resu l t ed  f r o n  t h e  

s u r f i c i a l  enrichment of underlying lodes  of some other  ~ e t a l -  

l i f e r e o u s  mater ia l ;  as such they wzrrzot addi t ional  prospec%ing, 

If t h e  na t iona l  eriergeney is such t h s t  i ron  ore is re- 

quired on the  P a c i f i c  Coast regardless  of cos t ,  irrportant ton- 

nages could probably be uade ava i l ab le  from these  deposits .  The 

nature  of the  ore-deposit is such t h a t  t h e  cos t  of blocking out  

this ore would be r e l a t i v e l y  inexpensive, 

Rl3C GIb3:XiJL7Lm IONS 

Any f u r t h e r  inves t igat ion of these deposi ts  should be of 

an exploratory nature so t h a t  the  genesis of t h e  i ron  ore  ntay 

be more f u l l y  revealed. 1;Jhen t h i s  is  known it i s  believed t h a t  

a b e t t e r  e s t i m t e  02 the  probable depth of the d.eposit w i l l  be 

suggested and a workable a?proximtion of t h e  i ron  ore  reservas  

aade. 
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The physieal conditions of the  dapcsi ts  are such t ha t  

exploratory work could be carr ied on t o  the  bes t  advantage by 

the use of a bullaozer and a churn-drill .  

It would be aavisable that  i n  the event the deposit is 

investigated f o r  its i ron content, ex9loration be ca r r ied  f a r  

enough t o  deterudne the  possible existence of other  me%a%lifer- 

ous m t e r i a l  i n  depth. 

IXIXODUCTI OX 

The purpose of t h i s  xork w a s  t o  invest igate  the  pos s ib i l i t y  

of developing coamercial iron ore  i n  the  Sinuk River area. The 

U.S.G.S. have niade sonic super f ic ia l  invest igat ions  of these  

deposits  but  have not attenpted t o  summarize t h e i r  econon!ic gos- 

s i b i l i t i e s .  Their r spo r t s  have been f r e e l y  drawn upon and are 

herewith acknowledged. The Survey have a l so  reported on the 

general geology of the  Sev~ard Feninsula, and those p a r t s  of 

t h e i r  repor t s  per ta ining to  the geology of the Sinuk Iiiver area 

have been freely used, 

V - j - r n  JC)Z 

The f i e l d  work on which t h i s  repor t  is based was begun 

July  26th and conlpleted Septenber 20, 1941. The 3,S.G.S. had 
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al ready ~r-ade a reconnaissance map on c. sca le  of 1 ; 500,000 

and 200 l o o t  contour i n t e r v a l s ,  which included t h i s  Sinuk 

River zree. Since topography was inc iden ta l  t o  the ore- 

deposi ts  i n  t h i s  study, t h i s  U.S.G.S. nEp wcs e ~ l a r g e d  with 

a paatocrzph t o  1:31,250 contours were sketched i n  at 

50 foo t  in te rva l s .  The & t a i l  aiap of the  Konarch Groug rms 

made on a sce le  of 1 inch t o  400 f e e t ,  and with a conJcour 

i n t e r v a l  of 10 feet .  This larger sca le  was used i n  order t o  

approxirriate %Ere o re  rerjerves of this Group. 

As rrtuch t i m e  as poss ib le  w a s  spent on a s tudy  of the  

ore occ-mrences. The topographic mapping was completed a s  

r ap id ly  a s  poss ib le  with only s u f f i c i e n t  accuracy t o  

insure the purpose of the study. Rsconrlaissance t r i p s  were 

made a dis tance  of about f i f t e e n  n i l e s  from c m p ,  but x c s t  of 

t b e  work was confined t o  an area l e s s  tkan f i v e  rci les in  rad.i- 

us. Rain a d  fog prevailed through out the  e n t i r e  season m&- 

ing it 6 - i f f  i c u l t  t o  map. 

PUBLTSm RFli-'OF=TS 

The Publ icz t ions  of the  U.S.G.S. t h a t  dea l  w i t h  the i ron  

resources of the Sinuk River region a r e  as foliovrs: 
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Eineral  Xesources of Alaska, Report on l'rogress of Invest igat ions  

i n  1914, bu l l e t i n  622i, I ron Ore Deposits Near Norae, by E.5.Pakins 

pp 361-365. 

biineral Resources of Alaska, Report on Progress of Invest igat ions  

i n  1916, bul1.et i n  662i, Lode siining and Prospecting on Sev~ard 

Peninsula, by J.B.Bertie Jr., 

LOCATION iliTE AFSA 

The area >under consideration is  s i tua ted  i n  the south- 

western par t  of Seward Peninsula, arid about 25 miles north- 

west of the  c i t y  of Xme.  it has area  of over f i f t y  square 

rLi1es and includes e ight  know% occurrences of i ron ninera l iza t ion,  

It is bounded on the north by the junction of Stewart and Sinuk 

Rivers and on t he  south by the  junction of Sinuk Biver and Wash- 

ington Creek; t h e  Sin& River flowing southv~ard through the  center  

of the  region. The western l i r i i i t  i s  on the  divide between Sin& 

River and Anerican Creek; -the eas tern  l i n i i t  i s  the  divide b e t ~ ~ e e n  

Cripple River and ilashington Creek, 
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C.ECG-PJP$E 

pz1.m 

Zest of the i ron  proper t ies  a re  found on the i n t e r s t c e m  

r idges  having elevations of between 700 and 1000 f e e t .  These 

h i l l s  are  probably the  rezrlzins of a dissected,  up l i f t ed  plateau,  

as shown by t h e i r  accordant sunmit l eve l s .  These s~iiliiit l eve l s  

.& 
probably mark s penfplain, and other lower l eve l s  probably 

trLark l a t e r  periods of erosion. Besides the  weathering act ion 

of sun, r e i n  and f r o s t ,  these uplends have been ~ lod i f led  by 

the act ion of g l ac i e r s  forz'ed i n  the  Kigluaik Eountains t o  

the! north. 

The mountains north of t h i s  erea  aj% about 3000 f e e t  in 

hl t i tude .  The peaks a r e  jagged and t he  r idges  sharp, and with 

steep sides:* (14) Lost of the  valleys have t h e i r  source i n  

g l ac i a l  cirques and are ty9 ica l ly  U sheped. Considerable 

morainal material  has been l a i d  aown a t  the ends of these 

va l leys ,  which together with the  erosional  act ion of the  

g l ac i e r s  has modified the  stxean drainage. 

Between the  rrlountains to  the north and the area under 

consideration l i e  the  lopi lands of the Stewart River and Amer- 

ican Creek. These may be eccomted f o r  by chenges due t o  warping 

or  by l o e e l  g lacia t ion.  .............................................................. 
(14) IPmulbers i n  parenthesis  re fer  t o  photographs i n  appendix, 
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Blsevrhere i n  the  area  under consideration and t h a t  south 

of  i t ,  the  h i l l s  are broad.and rounded and t h e  va l l eys  a r e  wide 

and wi th  gently sloping sides.  

D!&IPTki;E 

The Sinuk River e n t e r s  Bering Sea n e a r  Cape Rodney about 

30 ~ . i l e s  west of Xoce. One of t h e  l a r g e s t  r i v e r s  i n  t h e  southern 

p a r t  of the  Peninsula, it receives t h e  drainage fronr the  south- 

ern slope of the  Kigluaik Bicuntains. The upper a r t  of the  r i v e r  

flows i n  a south-westernly d i rec t ion  f c r  about f i f t e e n  miles, 

but jus t  north of the  i r o n  area it i s  joined by the  Stewart 

River and flovrs i n  a more s o u t h e ~ l y  d i r e c t i o n  t o  the  Bering 

Sea. The pr incipal  t r i b u t a r i e s  i n  t h e  iron area  e r e  Americu, 

Creek joining the  Sinuk from the  west and Washington Creek 

joining it from the eas t .  

The Sinuk and most of i t s  tributclry streams hwe  the i r  

sources i n  the  mourtains o r  high moss covered hills. The snow 

in  t h e  g l a c i e r s  and t h e  i ce  underlying t h e  moss feed water  t o  

the  streams th rough~out  t h e  open season so  t h a t  the re  i s  us- 

ual ly  considerable water i n   cost of them. 'iiashington Creek 

however, and soriLe of the  m a l l e r  creeks, a re  underlain by 

limestone and consicierable s t r e t c h e s  are o f ten  dry due t o  

the  water running undergroundo (8). 
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EGWGEIC FACTGRS 

There is  no perninent settlenen";r even habi table  cabins 

i n  t h e  i r a n  bearing erea.  k d i l ~ p i d a t e d  shack on the Galena Lode, 

and one on t h e  Ionarch Group could i f  necessary be repaired.  The 

neares t  mining car;$ i s  t h a t  of t h e  Uregon Creek EIining Company 

located  on Oregon Creek, t r i b u t a r y  from tBe e a s t  t o  Cripple River 

and employing l e s s  than f i v e  men. A prospector on Willow Creek, 

t r l b u t a r y  t o  Cripple River and southv~sst  of the  araa  considered 

is the  only o ther  gerson l i v i n g  i n  t h i s  v ic in i ty .  

A p r a c t i c a l l y  aSandoned eskinio set t lement consis t ing  of a 

f e w  d i lapidated  shacks is s i t u a t e d  at the  mouth of t h e  Sinuk 

River,  about f i f t e e n  miles southwest of t h e  i ron  area.  This is  

var ious ly  known l o c a l l y  a s  Sinuk, Sinook, and Sinrock, 

A temporary landing f i e l d  vras S u i l t  on the  Galena Lode 

property;  about 1 0  bulldozer-hours would rake  t h i s  a s  good. as 

the  averzge l o c e l  mining carrip landing f i e l d .  

d t h o u g h  it would be possible during high water t o  br ing 

a shallow d r a f t  b o ~ t  up the  Sinuk River, the  l o g i c a l  rr'ethod of 

t ranspor ta t ion  as ide  from a i q i a n e ,  is  by t r a c t o r  m d  wagon, (11) 

Small voluxes of f r e i g h t  co~iLd be brought i n  t h i s  way f r o n  Nome 

f o r  about $50 per ton. Large amounts would probably be landed by 

boat a t  t h e  niouth of t h e  Sinuk arid f r e igh ted  by t r a c t o r  and vJagon 

t o  the  e rea  f o r  considerably l e s s ,  
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GET- GEOLOGY 

A d e s c ~ i p t i o n  of the  geology of the  ares under consider- 

a t ion  has been included in various U.S.G.S. publ ica t ions  t r e a t -  

ing  with t h e  Seward Peninsula. l?leir f indings  have been incorp- 

orated i n  t h i s  more de ta i l ed  study of the  geology. 

SCEISTS 

Mo atterript has  been niade i n  mapping t o  d i f f e r e n t i a t e  the  

v ~ r i o u s  kinds of s c h i s t s  found i n  t h i s  area.  The most cors~.on 

kind is the  c h l o r i t i c  s c h i s t  which grades i n  color  f r o a  a l i g h t  

green with l i t t l e  c h l o r i t e  and considerable quartz arid mica t o  

the dark green rock consis t ing  ale-ost who1l.y of ch lo r i t e .  I ron 

oxides derived fron' the weathering of i r o n  bearing minerals  

have given the  s c h i s t s  i n  the northern p a r t  of t h i s  area an 

outstanding brown colored outcrop. 

The gray o r  greenish-gray fe ldspa th ic  s c h i s t s  a r e  the  

next nos t  p l e n t i f u l  and m e  foxnd i n  t h e  c e n t r a l  and western 

 arts of t h i s  area, a b i t e  is  the  niost comfion fe ldspar  &nd 

quartz end rriica usual ly  nl&e zp the  rock. I n  pltices, as on 

Ar;ierican Creek t h i s  s c h i s t  is heavi ly  i ron  s ta ined and has 

been staked as an iron ore. 
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Dark gray t o  black s i l i c e o u s  ( g r a p h i t i c  ?) s c h i s t  has  

been found on t h e  r i d g e  between Sinuk River  and Washington 

Creek, south of the  Galena Lode, This  s c h i s t  is  coniposed 

a l n ~ o s t  wholly of quar tz  so t h c t  sonle specimens appear t o  be 

almost a quar t z i t e .  Local ly  t h i s  s c h i s t  is  appsrent ly  t h i n  

bedded and is unde'lain by c h l o r l t i c  s c h i s t  and overl.ain by 

1 in:.e s t one . 
L1i:LESTiiXILE 

Kuch of t h e  area rnsppsd as liniestone i s  -derlaiu by, 

and inferbedded with,  s c h i s t s .  S o ~ e  of these  s c h i s t s  an3 so 

calcareous t h a t  t h e r e  is sonw uoubt as t o  whether they should 

be c l a s s i f i e d  as s c h i s t o s e  l imestone o r  calckreous s c h i s t .  

The limestone v a r i e s  i n  co lo r  from a v h i t e  Lo a dark 

gray wi th  most of it being l i g h t  gray t o  a f a i n t l y  bluish 

gray. It is a l l  h igh ly  ~ e t a r ~ c j r ~ h o s e r i  and so in t ense ly  fo lded 

and fau l t ed  t h a t  it is u i f f i c u i t  t o  p l o t  its ~ t r u c t u r e .  ( 6 )  

No s a t i s f a c t o r y  evidence has been found a s  t o  t h e  age of 

t h i s  l iniestone, b u t  i t  w a s  believed by F.E.lioffit of the  U.S.S.S. 

t o  be cor~elated x i t h  t h e  P o r t  Clarence l imestone,  and the re fo re  

of probable middle Paleozoic age, # ----------------_--------------------------------------------- 
#~.s.G.s. b u l l e t i n  533, Nome and Grand Centra l  Quadrangle, Page 31, 
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SEDTBim'TMf ROCKS 

Coal bessing s e r i e s  thought t o  be of l a t e  Eesozoic o r  
I '  

Ter t i a ry  age # a r e  found on Coal Creek a t r i bu t z ry  t o  Sinuk 

River from t h e  west and i n  the southern pa r t  of the  napped 

area.  Because of the surface covering of tundra,  it i s  d i f -  

f i c u l t  t o  define the area  occupied by these sediments. Bow- 

ever they do not appear t o  extend f o r  nore than a few hundred 

yards along the s t r e a ,  and l e s s  than e mile aD r i gh t  angles t o  

it. Other sedimentary m t e r i a l  cons i s t s  of 6. conglomerate, clay 

beds, and a f i n e  grained al tered extrusive (g r eans tone~ ) .  

Because the  coal bearing forrfiation is s o f t e r  than the lime- 

stone and s ch i s t  it i s  l e s s  likely t o  outcrop, so t ha t  the  a r ea l  

extent  may be g rea te r  then indicated. It is  txrdikely t h a t  suf- 

f i c i e n t  coal w i l l  be fow.6 t o  j u s t i f y  its use a s  a source of 

power Tor any l o c a l  mining operation. 

UI~COTi3OLIDkTED DEPOSITS 

The s u r f i c i a l  deposits  shovm on the sketch reaps consis t  of 

a l l u v i a l ,  e l l - w i a l  and g l ac i a l  mater ia l  covered i n  places  by 

tlmdra and vegBation.  Some a t t enp t  bas been rade t o  map the  

underlying bedrock forrt~ation, 5ut  f o r  the n,oot pa r t  it is so  

e f f ec t i ve ly  ~ O V Z ~ S ~  t h a t  the contacts  cannot be d r a m  with any 

degree of a ccura.cy . ................................................................ 
J.$- # The Gold Placers  of P a r t s  of Seward. Peninsula, Alaska by 

A.H.Brooks others. rJ.3.G.S. bu l l e t i n  328, page 85. 
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There i s  sone water- lain n a t e r i a l ,  but ~ o s t  of the  accum- 

Trlated rock i s  C O I : . ~ O S ~ ~  of ~ n g u l a r  debr i s  r e s u l t  i ng  from sub- 

z e r i z l  weathering, It hzs been brought t o  its presea t  pos i t ion  

by g r a v i t y  and by t h e  pushing ac t ion  of f r o s t .  Xany g l a c i a l  e r -  

r a t i c ~  overlay t h i s  nateriq.1 and i n  p laces  it appears t o  be a l -  

most wholly morainal. 

Large a r e a s  of g h c i a l  d e b r i s  a r e  found i n  the  lower v a l l e y s  

of the Xigl:j.iak L*ountains, Souie of these areas have covered most 

of  the v a l l e y  f l o o r ,  and the  present strexiis are c u t t i n g  them 

awzy and n ix ing  t h e i r  n a t e r i s l s  wi th  t h a t  of t h e  bedrock er ros ion .  

By wa-ter and by i c e  a c t i o n  this n a t e r i a l  i s  brought d o v ~ ~  i n  .bhe 

stream beds arid deposi ted along the  baxks z ~ d  shallov. benches. ( 7 )  

Glac ia l  e r r a t i c s  a r e  ~ O - ~ C .  i n  niost of t h e  high passes i n d i c a t h g  

i c e  ac t ion  a t  t h a t  e levat ion .  The r.tsidua1 rock rnasses on so1rl.e 

of  t h e  higher h i l l s  i n d i c a t e  t h a t  t h e r e  TTSS no recent  regional-  

g l ac ia t ion .  The Sinuk Vsl ley  m y  have been occilpied by a g l a c i e r  

wi th  tongues of i c e  s p i l l i n g  over t h e  low passes,  bu t  t h e  e n t i r e  

region  w a s  not; submerged. (12) By dariming and by o t h s r  means t h i s  

~ ~ r a i n a l  ma te r i a l  has a l t e r e d  the  drainage p a t t a r n ;  the new streams 

o f t e n  cu t t ing  deep canyons iqith reversed drainage a s  shown i n  the 

upper reaches of U ~ e r i c s n  Creek. (16)  
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LL s m g l e  of ve in  quar tz  from the  Crzlena. Croup assayed 1.2 oz. 

s i l v e r  and C.02 oz, gc13 p e r  ton. o ther  saiigles fro12 t h e  i r o n  s t a ined  

l imestone Pnd from t h e  i ron  o r e  i t s e l f  f a i l e d  t o  show irc~portant 

q u a n t i t i e s  of non fe r rous  11-inerals. The absence of coxmiercial amounts 

of gold i n  t h e  gossan i n d i c a t e s  t h a t  t h e r e  w i l l  be even iess gold 

i n  depth, The deposi t  i s  such t h a t  leaching of t k e  gangue rriaterial 

i s  a predorcinent f a c t o r  v r i t l i  subsequent r e l a t i v e  enrichnient bf 

gold i n  t h e  leached zone. The aSsence of my arfiount of quar tz  

f l o a t  i n  t h e  limestone end near t h e  l ime-schist  contac ts  p o i n t s  

t o  an absence of gold bearing qnar tz  veins.  The covering of tundra 

and of 8 e t r i t j a l  rcs ter ia l ,  i n  t h e  v i c i n i t y  of the  intense mineral- 

i z z t i o n  t o  which t h e  i ron  depos i t s  a r e  re la ted ,  cpuld serve e f f e c t -  

i ve ly  t o  h ide  gold cpartz veins;  these  if h a n d  should be i n v e s t i -  

gated. 

Because t h e  Sinuk X i v e r  c u t s  t h e  same type of s c h i s t  and 

l imestone t h z t  hes been the  source of t h e  p l a c e r  gold of  the  Nome 

a r e a ,  ?ti i s  poss ib le  t h a t  corntriercia1 gold p lace r s  lr~ay be aeveloped. 

Colors  of gold have been repor ted  f ron fi-zily l o c a l i t i e s  i n  t h i s  

d i s t r i c t .  Considerable pros2ect ing tvzs done i n  t h e  ear ly  days but  

no a c t i v e  mines a r e  now i n  operat ion,  The beavy rriantle of r e s i d u a l  

and rnorain2.l u iz ter ia l  flhich has not  b e e ~  s~rbjec-ted t o  t h e  sorting 

action of water lessens the l ik lehood of f i n d i n g  c o ~ ( i . e ' r ~ h l   place*^. 
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A d e s c r i p t i o n  of t h e  coa l  depos i t  on Coal Creek is  taken 

frolanThe Gold P l a c e r s  of Parts of Sevrard Peninsula ,  Alaskav,  

by A. He  Brooks and. others.,$ 

It----a small  z r e a  of una l t e r ed  sediments,  inc luding  some coa l  
beds ,  occur on Soa l  S~eeic----A tunnel  dr iven  i n t o  t h e  byest bank 
of Soa l  Creek a c r o s s  the s t r i k e  of t he  coal-bearing s t r a t z  ex- 
posed a nuxbar of t h i n  seams of coa l  with beds of vrhite f i r e  clay 
between them. It is  resorted----that---se~renteen s t r i n g e r s  o r  
t h i n  s c m s  of coal  mere exposed, t h e  t h i c k e s t  of which measures 
about 1 6  inches ,  and t h e  t h i n n e s t  a'iiout 3 inches.---IT0 ena lys i a  
has  been made, bu t  t h e  appearace of t h e  coa l  i n d i c a t e s  t h a t  i t  
i s  b i t m i n o u s  and of f a i r  qua l i ty . - - - i t  is ev ident  t h a t  tt:e 
degos i t  h a s  l i t t l e  i f  any va lue  on account of the  small s i z e  
of the  beds.---- i t  i s  no t  be l ieved  tha t  t h e  vihole a r e a  of coa l -  
bear ing  l znd  is  more tLan one-hslf of a so-uara mile----. " 

I n  reviewing t h e  r e sou rces  of t h i s  d i s t r i c t  t h e  p o s s i b i l i t i e s  

of  water  power should be considered.  The northwest branch of 

Arilericm Creek, t h e  o u t l e t  of G lac i e r  Lake ,  t h e  Sinuk i i iver ,  ax2 

a s p r i n g  (3 )  t r i b u t E r y  t o  the l e f t  l i x i t  of  Sizuk Biver  Setween 

t h e  Eonarch Lode and t h e  Galena Lode all o f f e r  p o s s i b l e  mater  

power s i t e s .  No water  m e a s u r e ~ e n t s  of t h e s e  have been t aken ,  and 

i t  i s  e n t i r e l y  p o s s i b l e  t h a t  a c e r e f u l  s tudy  of them vaould shotv 

t h a t  t hey  could n o t  be u t i l i z e d .  I n  Contemplating water ve r sus  

d i e s e l  power, t h e  per iod  during which it could be kept  i n  opera- 

t i o n  would have t o  be considered. Ord ina r i l y  t h i s  pe r iod  r ~ o u l d  
---_---------___-_---------------.------------------------------- 

# U. E. G.S. b u l l e t  in 328, pp .83-84 , 
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be l i x i t e d  by t h e  water  sup r ly  of  t he  streani and by the  c l i m a t i c  

condi t ions ,  

The t h e o r e t i c a l  hydraul ic  horsepower of t h i s  r eg ion  i s  

proba.bly i n  excess  of any derzands v~hich might be put  t o  it; 

but because of the high i n i t i a l  c o s t  of i n s t a l l a t i o n  and t h e  

s h o r t  ope ra t ing  per iod  it i s  i ~ i p r o b s b l e  t h a t  w a t o ~  povrer p l a n t s  

could suces s f l l l l y  c ~ l ~ p e t e  wi th  n:odern d i e s e l  i n s t a l l a t i o n s .  

EC OlYCUC GECLOGY 

ZP,CX DEJOSITS - - 
The genes i s  of' t h e  i r o n  Sepos i t s  is  obscured by t h e  cover- 

i n g  of d e t r i t u s .  Piegative as w e l l  as &?imLative evidence i n d i c a t e s  

t h a t  t h e  o r e  has been depos i ted  by near  s c r f a c e  s c l u t i o ~ s  c i rcu-  

l a t i n g  a long  l i r i e s  of s t r u c t u r a l  xeakaess  i n  t h e  lintestone. 

I n  t h e  p rev ious ly  r e f o r e a  t o  U.8,G.S. b u l l e t i n s ,  both 

h s r t i e  end W i n  ~ : ~ e n t i o n  v e i ~ s  and stockworks of lil!ionite. I 
Although sBockworks and replaced lirrteatone were seen, th.e v e i n s  

were inaccessable  due t o  s lu fP ing i in  t h e  $i ts  and were not  ob- 

served duOing t h i s  examination. A:s-w-iog t k e  e x i s t m c e  of t h e s e  

ve ins  t h e  exposed i r o n  o r e  is a r e s i d u a l  concent ra t ion  of t h e  

su r f  i c i a l  n a t e r i a l *  
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Limonite was observed depos i ted  along such s t r u c t u r a l  weak- 

nes ses  as t h e  c r e s t  of' a poss ib ly  f i s s u r e d  a n t i c l i n a l  fo ld , t ens ion  

cracks ,  and s tockr~orks .  Replecement and depos i t i on  was noted par-  

r a l l e l  t o  and a long  t h e  bedding p lane  of t h e  l i ~ e s t o n e  and a long  

o r  nea r  t h e  contac t  between t h e  liniestone and the  interbedded 
,- .- 

s c h i s t s .  Gracliel ~ b r e c c i a  arid c o n g l o ~ e r a t e  were a l s o  found wi th  

l imon i t e  asd calciL,e as t h e  cementing ~ i ~ a t e r i s l s .  Besides t h e  

s t r u c t u r a l  r e l a t i o n s ,  t h e  mins ra lhg ica l  a s s o c i a t i o n  of p y r o l u s i t e  

and psilori!elane with t h e  l imon i t e  p o i n t s  t o  a depos i t  of secondary 

o r i g i n ,  as t h e s e  manganese mins ra l s  a r e  always secondary and forrued 

under t h e  inf luence  of weathering, These d e p o s i t s  a r e  a l l  of n e a r  

su r f ace  o r i g i n .  

Although rss ic iua l  i r o n  o re  i s  s;orietimes der ived  from the 

deco iqos i t i on  of d e p o s i t s  of s i d e r i t e  by ascending m t e r s ,  t h e  

f i n d i n g  of . s i d e r i t e  i n  sorr~e of the  r e s i d u a l  r a t e r i a l  i n  t h e s e  / 
d e p o s i t s  does not  prec lude  o t h e r  ra st nods of fomiation. S i d e r i t e  

is  found i n  both ep igene t i c  and syngenet ic  a e p o s i t s ,  i n  f i s s u r e  

ve ins ,  as rep lacensnt  i n  l imestone and i n  sedimentary rocks  a s  

a product of t h e  sedi~i ientary processes ,  

There i s  a g o s s i b i l i t y  that t h e  iron ore i s  only t h e  sur- 

f a c e  e m r e s s i o n  of -mderlying su lphide  ve ins .  The presence of  

galena on the  Galena Lode and of s p h a l e r i t e  i n  the  v i c i n i t y  of 
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the Cub B a r  Lode, a s  wel l  as a f e w  spe?ili~ens which may be pseudo- 

mosghs after  p y r i t e ,  and s o m  c e l l u l e r  mater ia l  is evidence of 

t h i s  p o s s i b i l i t y .  The gossan of an ore high i n  i ron  sulphide i s  

0 
l i k e l y  t o  be especia l ly ,poqus  and t o  contain 1-msses of i ron  s ta ined 

0 
qwartz. illthough the  gossans i n  t h i s  a r e a  are Ta i r ly  poqus, a mag- 

is-cosic examination fails t o  reveal  any amount of quartz. 

I ron o l e s  have been formed by concentration by means of 

meteoric vra.ters f r o x  l ezn  iron fo r r~~a t ions .  Such deposits  a r e  us- 

u a l l y  interbedded with normil e l a s t i c  sediments, t h e  l imonite 

having been ca r r i ed  from considerable c is tances  a rd  redeposited 

by replaceizent of tha limestone i n  r e l a i i v e l y  l a r g e  quan t i t i e s .  

Evidence agains t  t h i s  source of ~ a i n e r a l l z a t i o n  here l i e s  i n  the  

l o c a l i z a t i o n  of the  enriched por t ions  of t h e  various degosits ,  

t h e  absence of accessory minerals  such a s  magnetite, t h e  un- 

favorable c l i r m t i c  condit ions,  t h e  absence of c lay ,  and the  general 

l ack  of evidence of normal ~ e d i ~ e n t a t i o n .  

Because r e l a t i v e l y  l i t t l e  prospecting would be necessary t o  

show the  t r u e  genesis  of the  ore  deposit  i t  i s  i~~!prac+, ica l  t o  

theor ize  too mu-zh et Shis  time. From the  evidence on hand it 

appears that although nleny Processes IiiZy have taken g a r t  i n  the  

forriation of these  deposi ts  they a r e  e s s e n t i a l l y  s u r g i c i a l  en- 

rizllri-ents of unasrlying s t r u c t u r a l  ogeaings which haa been f i l l e d  

by deposit ion from aqueous s o l ~ t i ~ n s .  
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The bonarch group c a n s i s t s  of 12 clainis  patented under 

L i n e r e l  Survey No, 503 and ~ o r i ~ p r i s i n g  about 240 ac re s ,  This  

depos i t  l i e s  on t h e  I.iu;estone ridge between Sinuk R ivs r  and 

flashington Creek. The ch ief  d e p o s i t s  of i r o n  ore  occur i n  gaps, 

one on t h e  e a s t  s i d e  and one on t h e  west s i d e  of t h e  property.(4)  

Elsewhere t h e  l i r !~es t c+~e  is  nore o r  l e s s  i r o n  s t a i n e a  bat of too 

l o w  a grade t o  be c l a s sed  as En ore .  

The e n t i r e  xiinera1 ized area is  ~ : ~ ~ n t l e d  wi th  r e s i d u a l  mater- 

ial so t h a t  t h e  o r e  ivas n o t  seen i n  place. ~urfi$ereous s h a f t s  a d  

p i t s  =ere e q o s e d  t o  a maxin-mi aepth of f o u r  f e e t ,  bu t  t h e  bed- 

rock wss covered by s l u f f *  

The observed o re  consist,ed of r e s i d u a l  I.ilr,onite w i th  some 

hernatite and py ro lus i t e .  In  lapping t h i s  a r e a  rn o u t l i n e  of t h e  

r e s i d u a l  o r e  z;ateri& was sketcbed and. surface saniples werz 

taken i n  o rde r  t o  c l z s s i f y  t h e  d i f fe rer t t  g rzdes  of ore .  Since 

t h e  m d e r l y i n g  s t r u c t n r e  was no t  seen the  node of mine ra l i za t ion  

rt 
could only  be in fe rad  and t h a  e o t i n ~ a t i o n  of t h e  probable tonnage 

l i n i t e d  t o  the 3bserved su r f  i c i d   ater rial. 

The s t r u c t u r a l  relations hi^^ was i nd i ca t ed  by t h e  ~.bockv~ork 

of t h i n  l imon i t e  veins expsed  i n  t h ~  a l l y  below t h e  east o re  

bo6y, by the  observe& cenienting of crackle-brecoba a d  by hand 
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,spec i ~ i ~ e n s  showing c e ~ e n t  ing of c o ~ g l o z e r a t  e 2nd replacer~ent  along 

the  bedding planes of the  limestone. The t o p o g r a ~ h i c  control  is 

en-phasized. i n  the  gu l ly  by the  a c c ~ ~ u l a t i o n  of high-grade res idual  

l i rr~onite vrhich m y  have had its source a t  a  higher elevation,  

A sarnple was taken from a 320 foot  open cut  on the  e a s t  gap, 

( 5 )  aud a l s ~  composite saulgles from barious c u t s  and $its through- 

out the area.  These were a l l  of e i t h e r  surfsce n ~ t e r i a l  o r  mater ia l  

which had been throw1 o a t  on the  surfhce. fls no sarr~ples were ob- 

ta ined frorf~ the  tmaisturbed veins  t h e  character  of the  ore i~ then1 

was not  d e t e r ~ i n e d .  

Smlples previously taken by the  owners of thc: property show 

a higher i ron content than those taken d ~ ~ r i n g  t h i s  exan~ination. 

This rrmy be due t o  the  d i f fe renes  i n  the  mater ia l  ss:rrpled, the  

place fron; which t h e  s a ~ ~ p l e  was taken o r  possibly from leaching 

of  the uwr~ps d l ~ r i n g  the tv~enty-f'i-tre years bstween s a ~ ~ p l i n g ,  If 

t h e  surface   late rial Les been considerably leached s ince  the  origin-  

sl s s i q l i n g ,  the  average grade of t h e  ore w i l l  be higher and t h e  

probzble tonnage increased i n  l i k e  proportion* 

Although the  area of t h e  res idua l  deposi ts  i s  f a i r l y  're11 

out l ined the  depth has not been shown* Hov~ever an es t i l ia te  has  

been nlsrde by a s s m i n g  the average depth shown i n  the  p i t s b  The 

average aesey value of t h e  c o ~ p o s i t e  s ~ i ~ l e  has been used. 



TERRITORY OF ALASKA 

DEPARTMENT OF MINES 

ASSAY O F F I C E  

~ i _ % ? g d 8 _ ~  

hbout 50,000 iong tons  of ope a r e  e s t i m t e d  ava i l ab le  a t  

30 t o  45% i ron ,  About 500,000 t e n s  a r e  m a i l a b l e  averaging 15 zo 

25% i ron .  Considersble high grade l imoki te  is seen as specimens 

on t h e  surface; however ordinery rr1ini.n~ n~ethods would g r e a t l y  d i l -  

u te  the  grade of t h i s  ore  and c o n s i d e r ~ b l s  reduction i n  tonnage 

by c o n c e n t r ~ t i o n  would 'oe zccessary  i n  niaking wp a s u i t s b l e  wnelter 

product of shipping grade. 

GALZNA GROUP ' -)(% S&l-.,rr 

The :Galena Group cons i s t  of n ine  unpatented claims loca ted  

about two n.ilas s v ~ t h ~ e s t  of t h e  ?;:onarch Groug and on the sar~le 

r idge ,  between S i ~ u k  River and ATashing.ton Creek. Ware, a s  on t h e  

ILonarch, t h e  sur face  i s  covered. 5y re s idua l  n a t e r i a l  so that t he  

or2 YJZ: .~  not seen in-place, The sa..e ge le ra1  t w e  of minsra l iza t ion  

q p e a r s  t o  have taken place? t k e  r e s id i~~ i .1  concen-tration o f  suff ic -  

j.81 weath&ing of sniall l i r r~oni te  bearing s t o c k ~ ~ ~ ~ k s  and poss ib le  

ve ins .  I n  one p i t  lintestone mas ex-posed in which l imoni te  was ob- 

served replace ing  t h e  llrrisstone along t h e  bedding planes and as 

vein f i l l i n g  i n  tens ion  cracks. Sorne f i n e  grained galena occurred 

along with the lin!onite. 

At axother exposure, along t h e  x e s t  s i d e  of the  property 

a t  o r  near  a l ime-schist  contac t ,  a. c a l c i t e  ve in  was 0-fiserved 

containing i r r e g u l m  b-aches  of f i n e  grained galena. H picked 

specinen assayed 1.9%; i ron ,  about 1 ~ 3  l ead ,  1.18 02. s i l v e r  

and s t r a c e  of gold. Grab sasrples fro]-!i t h r e e  &amps near  the  
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south end of f3.e' p rope r ty  shoil~ed 9,29jl, 39.38$, m d  1 6  . I T $  i r o n  

and 0.025, n iP  and n i l  02. of  gold per  t on  with n i l  s i l v e r  i n  a l l ,  

The average grade of t h e  r e s i d u a l  l imon i t e  is lower than  

t h a t  found on t h e  Lonerch asd  t h e  a r e a l  d i s t r i b u t i o n  is r ~ c h  l e s s .  

Eresent  development work shows l e ss  than 3.00 t o i : ~  of o r e  conta in ing  

over 30$ i ron and about 10,000 t o n s  of o r e  conta in ing  betwaen 1 0  

and 2& i r o n  wi th  t h e  averzge content  probably nearer the  lower 

f i g r e ,  

K inesa l i z ing  agencies  he re  have a f f ec t ed  a consid-ereble a r e z  

and prospec t ing  i n  hepth may r e v e a l  cornr~ercial bodies  of E-onferrous 

minera l ,  The preshnt  su r f ace  i n d i c a t i o n s  hovrever, fto no t  warrant  

explovat ion of t h i s  prospect  w i th  the expec ta t ion  of  developing 

corrx.ercial bodies  of i r o n  o re ,  
- 1 1  

The mier ican  I r o n  Lode c o n s i s t s  of fotlr unpaten-bed. claims 

on t h e  south s lope  of t h e  v a l l e y  of & e r i c m  Cresk about two mi l e s  

n o r t h  and ~ ~ e s t  o f  the  liLonarch moup. The same type of  r e s i u u a l  

l i ~ ~ o n i t e  occurs i n  en a r e a  about 300 by 1200 f e e t ,  i f  a  l a r g e r  a r e a  

i s  covered by the i r o n  o r e  i t  i s  obscured by a covering of vegi ta -  

tion. The occurrance of the  i r o n  k t  the b e s e  of a small l i n e s t o n e  

r i d g e  end i ts  r e l e t i o n  t o  t h e  s c h i s t  l e  sbo~rm on t h e  general sketch,  
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The i r o n  here  appears t o  be of a h igher  grade than t h a t  

found on the  Gslena Group, and is  s i u i l a r  t o  t h e  h igher  grade 

ma te r i a l  found on t h e  ionarch  Group. a surface  grzb from an 

100' t rench on t h e  proper ty  as~ayed 37,8174 i ron ,  no gold o r  s i l v e r ,  

The development work cons is ted  of a few p i t s  vinich m y  orgin- 

a l l y  have been s i x  t o  e i g h t  feet  deep but  a t  present  a r e  s l u f f e d  

t o  wi th in  zi few f e e t  o f  t h e  surface.  An es t in la te  of a poss ib le  

40,000 tons  of 28 t o  4% i ron  may be made f o r  t h e  r e s i a u a l  mater ia l ,  

Fur ther  prospect iag  niay reveal  t h a t  t h e  ex ten t  of t h e  ridneraliza- 

t i o n  has been r~~zgnef ied  by h i l l s i d e  creep, and t h a t  t h e  o re  i n  p lace  

occurs  i n  e r e l a t i v e l y  narrow vein  wi th  a f a i r l y  s t eep  dip,  o r  

a s  ro~laceri-ent  along t h e  bedding of t h e  l i i lestone.  If  so,  the ve in  

may show some depth, but  t h e  f i a t e r i a l  on t h e  aown-bill s ide  will. 

be l in ' i ted  t o  a t h i n  deposi t  of r e s i a u a l  ore. 

If cow+.ercial i r o n  i s  ever  developed i n  t h i s  d i s t r i c t ,  t h e  

American Creek deposi t  w i l l  warrent f u r t h e r  a t t e n t i o n .  No veluable 

non f e r r o u s  ~r t inera ls  o the r  than  Emganese were gound on t h i s  proper tyo  

If  prospect ing i n  depth below the  gossazs of o the r  de12osits i n  t h i s  

area should r evea l  conlrfiercial ore  t h i s  prospect  would a l s o  warrant 

explorat ion.  
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CUB SZAR CROUP 

The Cub Eear Group i r c l u d e s  four  un?atentea cleims along the  

l ines tone  r idge  between ?Jashington Creek pad Cripple Eiver. The 

usuel  i ron  s t a ined  l ines tone  and r e s i d u a l  l h o n i t e  were observed 

along the  apparent outcrop of a vein. K e r t i e ,  i n  Fiineral Hesources 

of Wasku 1920, observed t h a t  t h e  linionite occurred along t h e  c r e s t  

of an a n t i c l i n a l  f o l d  i n  limestone (I) ana suggested t h a t  the  s t ruc -  

t a r e l  rela . t ions inc;.icate t h a t  the  o re  had boen deposited frorri 

aqueous so lu t ions  c i r c u l a t i n g  alonz the  f i s s u r e d  c r e s t  of the fo ld .  

To t h i s  observed s t r u c t u r a l  r e l a t i o n s h i p  is ~ d d e d  t h e  p r o b ~ b l e  

zone of we&ness along o r  c lose  t o  t h e  l i ~ ~ s s f o n e - s c h i s t  contacts .  

Some g r a v i t a t i o n a l  concentrat ion bas taken p lace  i n  t h e  gul ly  be- 

low the saddle on which the  l imoni te  outcropst, 

Outcrop along t h e  l i t l lbs of t h e  a n t i c l i n e  show red  a d  brovm 

i r o n  oxides p a r a l l e l  t o  and replace ing  the  limestone. (2,3). Samples 

a c r o s s  a seven f o o t  width averaged 2.% i r o n  and a $race of gold, 

Soms f;irly pure specimens of bot ryoidal  and ;r~a[m!.illary 

l imoni te  were observed on t h e  durrps of s lu f fed  p i t s ,  bu t  t h e  

average grade of t h e  su.rf i c i a l  i ~ c n  s t a ined  r ~ ~ a t e r i a l  is  l e s s  than 

that of most of the  other prospects. H hundred t c n s  of o re  which 

nlight ass<,y 3 0 - 4 s  i r o n  and about 10,000 t o n s  of 10-2% i r o n  is 

a l l  t h a t  can be approxin:ated from the  sur face  showings. It is doubt- 

f u l  t h a t  any zor,~rriercial tonnages of high grade i r o n  ore w i l l  be  

developed from t h i s  prospect ,  
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Residual ccncent ra t ions  of i r o n  a r e  found i n  seve ra l  o the r  

l o c a l i t i e s  i n  the  irirriediate v i c i n i t y  of t h e  lionarch Group, 

5s - 7s 
$+ Tae biogul property i s  s i t u a t e d  on the  r idge  bet~veen Sinuk 

River  2nd t h e  head of ivashington Creek. Any developrrrent work 

which rr!.ight have been done has been s l u f f e d  i n  so t h a t  only t h e  
aopears 

r e s i d u a l  ma te r i a l  w e s  observed. I ron  s ta ined  l i r ~ e s t o n e ~ l n  patches 

of a f e : ~  yards i n  extent  i n  severa l  p laces  along two lova r idges .  

0nl.y a few tootls of low grade EF- ter ia l  is indica ted  from t h e  s u r -  

f ,  ace exposures. Smiples taken from t h  s w f a c e  of the  h igher  grade 

ma te r i a l  assayed 9.6G$i and 12.41% iron. The usual  h ighly  x~etmrior- 

phossd condi t ion  of t k e  l ines tone  precluded t h e  use of observat ions 

based upon s t r u c t u r a l  evidence, 
$2' 

14 

Sorrie r rospsc t ing  has  been done on t o p  of Tub Pountein (13) $ 7'Q 

is about t h r e e  mi les  ekst and nor th  of the  1b;onarch Group, 

and n e a r  the junction of American Creek with the Silruk Hiver. 

I r o n  s ta ined  n~ater - ia i  appears over an area about 200 by 600 feet.  

4 sai+le f ron  t h e  bottom of a t ~ o  foo t  deep p i t  i n  t h i s  a rea  assayed 

15.33% i ron.  The l i n e s t o n e  here  was so h ighly  a l t e r e d  ttlaz rLo 

s t r u c t u r a l  ctetern!inations were rade, althotlgh readings  taken 

l o v r e ~  on the  m u n t a i n  ind icz ted  a lirilb of a fo ld ,  



TERRITORY O F  ALASKA 

DEPARTMENT OF MIMES 

Assnv OFFICE 

Page 27 AT - 

k srr~al l  h i g h l y  minera l ized  a r e a  i s  found south e a s t  of t h e  

Eonarch Group on the r i d g e  between Xashington Creek and Cr ipple  

River ,  Srabs,fro~ an  a r e a  260 by 600 f e e t  of h igh  grade r e s i d u a l  
I 

~\Vore,assayed 44.27; i ron .  This  grades i n t o  i r o n  s t a i n e d  l imestone 
, 

,\ ;- on I C k  and npgears again  a s  s e v e r a l  enriched a r e a s  on t h e  
.I;" 

h i l l  s l ope  boerdering Cr ipple  Biver.  Zx2osures i n  t h e  I r o n  Creek 

canyon show a s e r i e s  of i r o n  s t a i n e d  1ir:~estone over 100 f e e t  

t h i c k  i n  wkich appear  t h i n  b a d s  of yel low i r o n  oxides;  t h e s e  

bands r ep l ace  the  lirriestone a long  the bedding p lanas .  k picked. 

specixen of t h i s  rep laced  rfiaterial assayed 12.69$ i ron ,  no gold 

o r  s i l v e r .  If f t l r t h e r  i ron e x - l o r a t i o n  is zttenipted i n  t h i s  

r eg ion ,  t h i s  l o c a l i t y  w i l l  v ~ a r r ~ t  f u r t h e r  i nves t iga t ion .  A n  

est imated 12,000 t o n s  of r e s i d u a l  ore  asszying  about 3@/a i r o n  

i s  exposed on t h e  su r f sce ,  

Iron claims have been s taked along t h e  i r o n  s t a i n e d  ca lcar -  

eous s c h i s t s  exposed on t h e  bsnks of A~ier ican  Creek. Specixens of 

this s c h i s t  assayed 2.31$ i r on .  d few t h i n  seams of qua r t z  cu t  

t h e  s c h i s t  bu t  n e i t h e r  t h e r e  nor  near  t he  l imestone con tac t s  was 

much mine ra l i za t ion  noted.  Xothing in this prospec t  i n d i c a t e s  t h e  

p o s s i b i l i t y  of developing c o ~ ~ i ! e r c i a l  i r o n  ore.  

A f a i r l y  heavy concentraxion of r e s i d u a l  l imon i t e  is  found 

on t h e  h i l l  between Cr ipp le  River  and Clewe land  Creek, e e s t  of 
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and j u s t  ou t s ide  of  t h e  mp3ed a ree .  This  depos i t  appehrs t o  be 

i n  t h e  l i ~ ~ b  of  e f o l d  s i ~ ~ i l e r  t o  t h a t  found on Tub Xountain. 

P Elsewhere through the  d i s t r i c t  boamer ing  t h e  Kig lua ik  
/ 

BIountains a r e  found i r o n  s t z i n e d  a r e a s  a i n i l a r  t o  those  a l r eady  

descr ibed.  I n  s e v e r a l  of t hese ,heav i ly  i r o n  s t a i n e d  s c h i s t s  (16)  

as v&ll as i r o n  s t a ined  1i::iestone were noted,  bu t  no a r e a s  were 

obsemed t o  be as  heav i ly  i r o n  s t a i n e d  as t h e  Xonarch Group. 

Unless th.e l a t t e r  proves of  coi :mrcis l  worth, t h e  o t h e r s  ? g i l l  

probably not  be vrorth cons ider ing  as a  p o s s i b l e  source of i r o n  

O r e  a 

ORE RESEmTES 

The follovaing f i g u r e s  a r e  no t  accu ra t e  n:easurements of t h e  

o re  r e s e r v e s  of t h i s  d i s t r i c t .  They are approxis;.a.tions coEmensur- 

a t e  wi th  the purpose cf t h i s  r e p o r t  and are s e t  f a r t h  only  as 

i n d i c a t i v e  of what more d e t a i l e d  exp lo ra t ion  m i g h t  r evea l .  As 

depth f a c t o r s  of' l e s s  than  f o u r  f e e t  were used f o r  most of t h e  

estimates, t h e  a d u i t i o n  of only a few f e e t  i n  depth would o f t e n  

double t h e  fo l lowing  f i g u r e s .  I n  o r d e r  t o  a l t e r  t h e i r  p re sen t  

econcrriic s ignif icance,however ,  these es t ima te s  would have t o  be 

increased  by s e v e r a l  hundred t imes,  
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~:UNmCH G8C;UP 
30 t o  45 $ i ron. .  ................ 50,000 long tons. 
15 t o  25 $ iron,. ............... .500,300 fl " 

G & a A  GROT= ................ 30 to 45 $ i ron. .  100 " 

10 to 20 $ i ron . .  ................ 10,000 " 

~ ~ C h I ~  IRON GRO1;rP ................ 20 to 40 $ iron., 40,000 fl 

033 B W  GROUP 
30 to 45 $ iron,. ................ 100 m u  

10 to 2% iron,................. 10,000 ... 
./-' 

3,ISChW'\BOTJS 
' BIogul property ................ 10 to 20 '$ iron.. 5,000 " fl 

Tub Eountsin 
10 to 20 $ iron.................. 8,000 . ' .  

Iron Creek & v i c i n i t y  
20 to 40 $ ir~n.....,.,........~. 12,000 l. 

.......*........ I . "  10 to 20 $ iron.. 20,000 

These es t imates  are f o ~  long tons of iron ore,  not for 

tons of metallic iron, 
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Aside frorr: t h e  volume and grade of o r e  t h e  outs tznding  

f a c t o r  governing t h e  poss ib l e  e q l o i t a t i o n  t o  t hese  o r e  r e se rves  

i s  t h e  c o s t  of t r a n s p o r t i n g  t h e  o r e  t o  t h e  s ~ e l t e r .  To the c o s t  

of  ~ o v i n g  t h e  o r e  a d i s t a c e  of about 15 a i l e v  from t h e  d e p o s i t s  

t o  t h e  beach is added t h e  c o s t  of p l ac ing  the oTe i n  t he  f r e i g h t -  

ers  and t r a n s p o ~ t i n g  it a d i s t a n c e  of a t  l e a s t  2700 nziles t o  

/ Seattle. An a d d i t i o n a l  charge is  involved from the Pact  t h a t  t h e  

open season of naviga t ion  is  only  from t h e  middle of June t o  t h e  

end of October. 

Taking advantage of t h e  r i v e r  beds an  ord inary  t ruck ing  

road could 5e b - l i l t  t o  t h e  "-teach a t  a cos t  of 675,OGO t o  $100,OG0. 

fhaintenance c o s t s  on such a road vrould be h igh  snd over  a long 

per iod  r a i l r o a d  t r z n s p o r t a t i o n  mi&t be cheaper. 

The owners of t h e  p rope r ty  claim t e n  fathoms of water  c l o s e  

t o  t h e  beach at t he  mouth of t h e  Sinuk River  ma c o n t e ~ p l a t e  o r e  

bunkers s i m i l a r  t o  those used on t h e  Great Lzkes. I n  1938 an in- 

v e s t i g a t i o n  by t h e  Karoor C~rnx~iss ion  f a i l e d  t o  f i n d  any such depth 

of water  and suggested t h a t  f r e i g h t i n g  between shore m d  sh ip  would 

have t o  be done, as at Mome, by l i g h t e r *  

m e n  though sonte rrLetlioa of concent ra t ion  were used t o  b r i n g  

the  q u a l i t y  of o re  up t o  a skipping grade, a c e r t a i n  amount of 

gangue r ~ s t e r i a l  vrould be included vilzich vtould increase t h e  re- 

l a t i v e  cos t  of t r a n s p o r t a t i o n  and decrease t h e  u n i t  p r i c e  pa id  
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f o r  t h e  ore.  

TJnless m i l l i o n s  of t o n s  of shipping g ~ a d e  o r e  a r e  blocked 

ou t  it is doubt fu l  t h a t  i t  can be landed a t  t h e  sme l t e r  f o r  less 

than  i t s  p re sen t  zmrket value.  

m~2:mY 

I n  sur;.sr~~iriz,ing t h e  f ind ings  of t h i s  i n v e s t i g a t i o n , i t  n ~ u s t  

be borne i n  mind t h a t  t h e  problem has been considered from a 

corr~e;.ciallg p r a c t i c a l  view p o i n t  r r t h e r  than  a long  r ~ n ~ e d  

conteir.plation of t h e  posbLble f u t u r e  value of t hese  depos i t s .  

A lfiore d e t a i l e d  e x a l l n a t i o n  nlight subsequent ly a l t e r  t h e s e  f i sd-  

i n g s  bu t  it is  doubt fu l  if it could be done vrithout b e n e f i t  of 

a c t u a l  explora t ion .  I 

i 

The genes i s  of the  i r o n  d e p o s i t s  h9ve not  been worked out  

i n  d e t a i l ;  5 u t  it is  prohe'ols t h a t  t h e  ore has  been uedos i ted  by 
$ $ . J  

near  su r f ace  s o l u t i o n s  circulztF@ri a long  l i n e s  of s t r u c t u r a l  

v~eakness i n  the  linlestone, It is a l s o  p o s s i b l e  t h a t  t h e  i r o n  i s  
- ,  

'/me&l-l$ a surface express ion  of an unde r ly ing  s ~ ~ l p h i d e  lode.  A11 

of t h e  exposed o re  is of a r e s i d u a l  n a t u r e  s o  t h a t  no sm~,ules 

were obtained from the undisturbei:  m a t e r i a l ,  nor  wes it p o s s i b l e  

t o  s tudy t h e  occurranee of t h e  veins i n  glace, 
d .,? 

Severa l  hundred t o n s  of h i s h  gr3de l in icn i te  is s c a t t e r e d  over 

the surface of t h e  ILonarch Group akich  i s  t h e  nos t  prorzising 

proper ty ,  If t h e  grade of the ore v~as brought t o  30 t o  45 5 i ron 
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zbout 50,000 t o n s  of o r e  ~ ~ ~ o u l d  be i rmed ia t e ly  a v a i l a b l e .  iL3out 

500,000 tons  of o r e  assaying  about 15 t o  25 $ i r o n  is  a l s o  a v a i l -  

a b l e  on t h i s  p ~ . o p e r t y .  Same i n c r e a s s  i n  grad-e could be e f f e c t e d  

by c o n c e n t ~ a t  ion. S rml l e r  an:cunts of s i r ~ ~ i l a r  g r ~ d e  o re  a r e  a v a i l -  

a b l e  a t  t h e  o t h e r  p r o p e r t i e s  i n  t h i s  t i c i n i t y .  

Some sulphid-e n i n e r a l s  were TaEnd but  under condi t ions  which 

d i d  a o t  j u s t i f y  p s * e d i c t i c w  of p r k l a r y  n -e t a l l i f e rous  d e g o s i t s  i n  

depth. S!lf f i c i e n t  m o u n t s  of o t h e r  valuabae ininerals  were no t  

found wi th  the l i ~ o n i t e  t c  j u s t i f y  e q l o r a t i o n  f o r  o t h e r  than  

i ron.  / 
Xo s s t i ~ a t e s  of t he  Probable Ore have been rmde zs t h e  

Sirrritaiiions o f  t he  exai:.instion a l low such va r i ence  i n  t h i s  

f i g u r e  t h a t  it woul3 be of l i t t l e  value.  A r e l a t i v l y  inexpens- 

i ve  prospec t ing  cm:.gaign could exyose t h e  p o s s i b i l i t i e s  of develop- 

i ng  I r q o r t a n t  tonnages of Probable Ore. Z i t h  t h e  exposure of t h e  

undisturbed v s i n s  a b e t t e r  understanding of t h e  genes i s  of t h e  

o r e  vrould be poss ib l e  and. m es t i r r~a t e  of t h e  Possible Ore could 

be rflaae. 

Vndsr xore f avorab le  geogra;oh.ic condi-t;ions t3.i.s d i s t r i c t  

lsroula warrant  thorov.@ a d d i t i o n a l  i n b e s t i g e t i o n  of no t  on lg  t h e  

s u f f i c i n l  depos i t s ,  but  of t h e  poss ib l e  mineral  resources  i n  

depth.  The presen.1; exanlinat ion  h a s  f a i l e d  t o  r e v e a l  ,;uf f i c i e n t l y  

i xgor t an t  tonnages of i r o n  o r e  t o  j u s t i f y  i m e d i a t e  e x p l o i t a t i o n ,  
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Super f ic i s l  saripling i n d i c a t e s  t h a t  even tho  large tonn.ages of 

o r e  lriight be r zde  a v a i l a b l e  i n  t h e  f u t u r e ,  they ~ h i ~ ~ l d .  r e k u i r e  

concen tmt ion ,  

rdl d ~ e  - most detriri.enta1 f a c t o r  *o the  e x p l o i t a t i o n  o r  even 

explort i t ion of these d e p o s i t s  i s  tlne cos t  of t r u i s p o r t i n g  th.e 

o r e  o r  zoncent re tes  frorri t h e  mine t o  the smelter .  :Yith mil-lions 

of t o n s  of hi%?! grade i r o n  o r e  eas i ly  minable, :me with  a l a r g e  

c a p i t a l  ou t l ay ,  it is conceivable t h a t  even under t h e  p re sen t  

econoniic ~ n d  phys ica l  cond i t i ons  i r o n  o r e  ~ i g h t  be niined and 

t r a n s p o r t e a  to  the Pacific Coast a t  a ? l ao f i t .  The r e s u l t s  of t h i s  

i n v e s t i g a t i o n  !-:owever, do no t  vmrrant t h e  expec tz t ion  of such 

l a r g e  tonnages of  i r o n  o r e ,  aqd leave  as the  only col~~rriercial 

reason f o r  f u r t h e r  exp lo ra t ion ,  t h e  p o s s i b i l i t y  of f i n d i n g  

m e t a l l i f e r o u s  depos i t s  i n  deyth. 
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S z ~ ~ p l e s  taken by tk .2  w r i t e r  were assayed u t  the  fiToine Assay- 

Off ice  of the  T e r r i t o r i a l  Depertment of Kines, Aside frorfi t h e  

assays shown i n  t h e  body of  t h i s  repor t ,  q u a l i t a t i v e  t e s t s  were 

n:;ade t o  conr im the  r e s u l t s  of axalyses  from o t h e r  sources. The 

general  agreenient of these  r e s u l t s  precluded the  necess i ty  of 

d e t a i l e d  sna lys i s .  These were used i n  cor~ippating the  tonnzge and 

greae of ore  a t  t he  var ious  ~ r o ~ , e r t  i e s .  Llost of th.e sari~ples were 

taken as s~s f ' a ce  grabs,  a L d  s r e  ~drnitteS11. valuable onlg as es- 

tinsates indica:iive of sur fece  va lues  with l i t t l e  regard t o  depth. 

It i s  f e l t  however t h a t  they do meet t h e  requi renents  of t h i s  

e m i n a t i o n  and as  such a r e  used z s  the  basis f o r  the  conclus- 

ions  fou.ad i n  t h i s  r epor t .  

Henry N.  W i n ,  i n  '?&:inera1 Resources of Alaska, 1914 

U.S.G.S. B u l l e t i n  622" m i t e s  i n  faeference t o  work done on t h e  

konarch Group, "TV~o sarples taken by t h e  v ~ r i t e r  cjne f rom an 

open-cut a t  t he  e a s t  xiargin of t h e  depos i t  and the o t h e r  a com- 

p o s i t e  s s n ~ l e  f r o r . - a  l i n e  of open-cuts 400 f e e t  long a c r o s s  i ts  

cen te r  were fo7md t o  contain 53 m d  55 p e r  cent  of r r ~ e t a l l i c  i ron ,  

resyect ive ly .  The con.plete aoa lys i s  of the cor~iposite s ~ l i . n l e ,  which 

is probcbly f s i r l y  r e p ~ e s e n t a t i v e  of the  vrhole depos i t ,  is  as follows: 
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DaO t race Tota l  100.24%. The i ron ,  Kanganese, phosphorus, and 

sulyhur contents  of  the ore ca lcula ted  from t h i s  ana lys i s ,  are 

as fol lows;  Fe 54.81, En 1.06, P 0.057, S trsce.lr 

A surhple submitted by Charles Zsch, one of She ovmers of 

dl 
52- the Bhonarch Group, t o  Lewis and YTalker, Assayers m d  Chemists, a t  

A+ 
Los Angeles, was assayed January 7 ,  1941 wit:> the  folloviing resu l t s :  

I ron ,  30.90$, S i l i c a ,  3.14$, Phosphorus, 0.13$, Ikianganese, 0.3?$. 

Quoting fron; a repor t  . i r i t t e n  by the zbove ~ e n t i o n e d  C;harles 

Zsch, aated June 1938: 

"The follotning w i l l  show the r e s u l t s  of t e s t s  nade on the  ore :  
I ron o re  #l Ore $ 2 Ore # 3 Ore #4 Ore #5 Ore #6 

S i l i c a  2.14 8.64 3.85 4.82 0.90 2.70 
Iron 58.76 53.92 59.96 57.55 37.19 15,29 
bzi,angcneseO ; 44 0,74 9.36 0.75 0.90 11.22 
Phosphorus, 026 0.022 0,010 0.015 0.004 0.17 

Description I ron  Yhos, bangan. S i l i c a  Line 
# 1 53.88 0.047 0 .83 7.07 --- 
# 2 45.34 0.049 0.89 4.15 --- 
ff 3 34.76 0.038 0.92 1.00 23.Off 
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SiEITES RIVER ISON ORE DEPOSITS 

A s  mentioned i n  t h e  body of t h i s  r s p o r t ,  under the  heading 

nFie ld  Ylorkfl, t h i s  sketch i s  based on ti U.S.G.S. reconnaissance 

mapb I n  changing the  sca le  from 1:500,000 and 200 f o o t  i n t e r v a l  

t o  1:31,250 a d  50 foo t  i n t e r v a l  a few rr;inor topographic d e t a i l s  

were a l t e r e d  t o  f i t  i n  witu t h e  new s c ~ . l e ;  i n  general  however, 

t h e  o r i g i n z l  topography was zccurs te .  The smaller  i n t e r v a l  allowed 

f o r  FJore s t r u c t u r a l  d e $ a i l s  t o  be shovm alld fon .ed  a b a s i s  f o r  

p l o t t i n g  the  geology i n  s o ~ e  d e t a i l .  Some p o i n t s  vrere p l o t t e d  by 

plane t a b l e  and a l i d e a e ;  so rnuch foggy weather was encountered 

t h a t t h e  work was c0r:tpleted using an aneroid and by more sketching 

than t h e  s c a l e  of t h e  map vrarrmted, 

Tne e n t i r e  geology of the region vies included i n  the  U.S.G.S. 

map under und i f f e ren t i a t ed  met ariiorphic rocks.  This  sketch d i f f e r -  

e n t i z t e s  thb l in~es toce  f ro& t h e  s c h i s t s  and ind ica te s  the  nos i t ion  

and r e l z t i v e  s i z e  of the  i r o n  heuring a reas .  Under s -d r f i c i a l  de- 

p o s i t s  a re  included morainal,  a l l u v i a l  and e l l u v i a l  ~ r ~ c t e r i a l .  

A Short and Xason mining aip neeale  vras used i n  t e s t i n g  f o r  

t h e  occurrance ~ f '  magnetic i ron .  Tes t s  were niade over most of t h e  

o ~ ~ t c r o p s  but vaithout p o s i t i v e  r e s u l t s .  T h i s  was i n  accord with 

t h e  v i s u a l  examination which f a i l e d  t o  r evea l  any s t rongly  magnetic 

minerals,  
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&iOfi;i.ii1ZC:Il GROUP 1HG.X DEPOSITS 

Cont ro l  p o i n t s  f o r  t h i s  ske tch  were claim c o m e r s  of  Ziaeral 

Sarvey 503, P lane  t a b l e ,  a l i a ~ ~ d e  and s t a d i a  were o r i g i n a l l y  used, 

bu t  so luuch foggy weather was enccuntered t h a t  t h i s  ske tch  was 

also completed Sy aneroi;  cnd paceing. 'The t e n  f o o t  contour i n -  

t e r v a l  i n d i c a t e s  a grea+,er accu.racy than  sketclling by anero id  and 

paceing al lows,  bu t  cons ider ing  t h e  o r i g i n a l  c o n t r o l  p o i n t s  and 

stad.ia v~ork ,  it was f e l t  t h a t  t he  work was s u f f i c i e n t l y  accu ra t e  

f o r  t h s  purpose f o r  vrhich i t  was intended,  and t h a t  a l a r g e r  in- 

t e r v a l  v~odild f a i l  t o  show t h e  topography i n  s u f f i c i e n t  d e t a i l .  

xi? o r i g i n a l  e l e v a t i o n  w a s  assimed by approxi1::ation from t h e  200 

f o o t  i n t e r v a l  U.S.G.5. pap. 

The geologic  con tac t s  a r e  of cou.rse caly as accu rz t e  as 

t h e  topography. The p l o t t i n g  of t h e  schist-lirt~estone-surficial 
,,> << .. 4- 

con tac t s  vme h m d i c q p e d  by t h e  cove- i ng  of veg'l ieble matter .  
/+ 

A s  i n  t h e  Sinuk River  I r o n  Ore Dedosi ts  ske tch ,  t h e  cont inua t ion  

o f  t h e  bedrock f o r n a t i o n s  under t h e  s u r f i c i a l  r t ~ a t e ~ i a l  could 

of ten  be i n f e r e d ,  but the  c -$proxi~a te  boimd.aries of t h e  s u r f i c i a l  

+' material &t.a 2 l o t t e d  as a c t u a l l y  ~ppeared.  I n  both ske t ches ,  

smzll  d e p o s i t s  of' interbedd.ed s c h i s t s  r:!ag occur i n  t h e  l imestone 

but  due t o  t k e  r e s i d u a l  n a t u r e  of t h e  n a t e r i a l  were of a neces- 

s i t y  p l o t t e d  a s  l i n ~ e s t o n e .  Fo r  tfie most p e r t  t hese  s o h i s t e  were 

of a ca lcareous  na tu re*  
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The i r o n  ore was a l l  o f  a r e s i d u a l  na+,ure so t h a t  acourate 

p l o t t i n g  would invol-ve a g r e a t e r  degree of sanqling than  t h e  

survey v~arrznted.  It w a s  poss ib le ,  however, t o  aqproximate t h e  

grade by the  color ,  sna t h i s  b a s i s  was used i n  e s t a b l i s h i n g  t h e  

b o u n d a r i ~ ; ~  of the d i f f e r e n t  grades as shoiin on t h i s  sketch. A s  

no de f ina te  cut-off l i ne  could be dszt?~,  these  boundaries were 

only ap=~roxiniate. The tonnage esti:ri&tes were based upon t h e  depth 

as well a s  t h e  areal extent  of t h e  dapos i t s ,  and a s  %h.e depths 

used var ied  with the  approxirrirte depths shown i n  var ious  p i t s ,  

t he  bomdar ie s  of the  grades of o re  shovm on the  sketch  rare 

s u f f i c i e n t l y  a c c u r ~ t e ,  
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SINUK RIVER IROE ORB DEPOSITS, Photographs 

4?'---- 
CUB BEAR, showing 
east  limb of ant ic l ine 

C'JB BEAR, showing limonite replacement and f i l l i n g  along bedding 

- / 

"" .c, 
Y+ 

a 
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q ~ l n a r c h  Lodes from 
7 

north side of Sinuk 
River. East and west 
gaps 
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Sinuk River, 
gr&ite  boulders 
from Kigluaik 
Igountains. 

Dry creek-bed of 
!nTashington Creek, 

g l ac i a l  
e r r a t i c s  on lime- 
stone bedrock* 

- 

Cold-spring, l e f t  
l i m i t  Sinuk River 
below Kone.rch 
Group Iron Lodes 



- - 
TERRITORY OF ALASKA 

ICE 

42 
. .- -. . -- - - '-P """" 
Base camp, Sinuk 

River iron survey. 
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nd, Sil Kigluaik Eountain auk River l e f t  foreground, 
t a i n  right f o r e g r u u u .  

Looking north+ Idonarch Lode. 

_ 
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SINUK IinrER IRON Om PBOSITS, Photographs. 

I n  the Kigl. 

Canyon near head of An~erican Creek caused by Kigluaik Xountain 
moraine damming or iginal  drninag6.. 



Condenaa%ion of Report on 

Sin& River 
IRON ORF: DEPOSaTPS 
Sewasd ferai~su2.a 

Alaska 

A* B. Shal l i t  
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CONCmSIONs 

The resul-ts of this investigation indicate %hat the ton- 

nage-and-grade of iron ore in %be Sfmuk River deposits i s  such 

t h a t  $t can not be grsfi%ab$y exploited under present conditions. 

A more Iteta$led 1~vestiga%ion would probably reveal bmp~rtmt 

additfond. %omages but not I n  sufficient amounts t o  &%er t h i s  

conclus9on. 

The residual Iron depoeits m y  have resulted frm the 

su r f i c i a l  enr1ehnen-b of unclerlying Lodes of' same other me.t;al- 

lifeseous &eria%; as  such they ~mrran$t additional prospecting. 

jay further investiga%ion of %hese deposits shoula be of 

an exploratory nature so $ha% the genesis o f t h e  iron ore may 

be more ilLL3.y revealed. When %hi% is known 1% is believed t ha t  

a better es$ba te  of the probable depth 0% %he degssi-t W1 be 

suggas%ed and a workable approMha;(la%$oxl of %he fron ore reserves 

made. 

The physbeal conditions of %;he deposi%s are such %ha% 

exploratory work csul.d be carried on to the best; advantage by 

the use of a buUdozer a& a chwn-drul.  

1% w d c b  be &vieable t h a t  i n  %;he even* %he depos9t is 

investigated f o r  St% iron conten%, exploration be cmried fas. 

enough %s determine the possible existence of other metaJ.lifer- 

m s  material I n  depth. 



LOCATION AND ARM 

The area mder csrrabdera%fan 1% sd%ua$ed in the south- 

westem par% of' Seaard Peninsula, and about 25 miles aor%h- 

west, of %he c%%y 0%: klome. 1% has an area of over fbfty square 

miles and includes el@ h o r n  occurrences of irolz ~ner&i .za t ion .  

1% 2s bounded on the nor%h by the Junetferi of Stewart and Sin& 

R2vers an& 013 %he south by the junction of SZnuk Rives an& Wash- 

ington Creek; %he S%n& RZver flowing southwazd %hsough the  center 

of $he region. 'blhe wes-kesm U% i s  on PIhe &ivi&e between Sfnuk 

mver and Meriem Creek; %he eastern 15~12% i s  the d.zLvi.de between 

Cripple River md. Washington Creek. 

Most, of the iron p~s.pe-s%lfee are foloxzd an the ip3kerstream 

ridges hav%ng eleva%$sns 02 between 700 and 1000 feet .  These 

hf%ls are p~obably the remains of a &isaected, uplifted plateau, 

as  shown by t h e i r  ascordan& s&$ levels. These summit levels 

0 probably mark a genoglain, an4 o.tIaer lower levels  probably 

mark %a%er periods 02 erosion. Besides the weathering as&ion 

0% s m ,  rain and %rss%, %hese upla.r~as have been naoU%ibeta by 

%be action of glaciers Pomed Sn the  KZgIualk l4i~un&alns to 

the north. 

B .temporary ltuadbinsg f i e ld  was built on the Galena Lode 

property; about 18 bwlldozer-howa 7.~0Ua.d &be %his as good as 

the average local mSning caqp l a n a n g  fiela. 



U%hou& i% wou98 be posa;hb%e &ring hfgh water %Q bring 

s s h a m  draft, boat up the Sin& River, the logical method of 

t r ~ s ~ o ~ a t i o n  as&& frora atsl)3.we, is by tractor  and, wagon. (13.) 

Smaa% volmes of' freggh'k could be brought in this my from Nome 

for  about $50 per ton, Large mounts would probably be lm&d by 

boa% at $he mouth of' the Sfmk a d  freighted by tractor  and wagon 

f RON DEPOSmS 

!BIB genesis of %he fron &@posits i s  a b s ~ w e d  by the cover- 

ing of &%situs. Negative as x?e11, as affirmative evidence inddcates 

that  %he oye has been depoe%%ed by near sWace eolutisns G ~ ~ C U -  

1ating a%ong l ines  of stmetwal  weakness fr? the linestone. 

In  %he previously referred t o  U.S.G.S. buUet3bms, both 

liertie anlib Eakin mention veins a96 stockworks of Luonile. 

AJ.-t;Pamg.h stocIswurks ant3 ~eglaeed b&aestsae were seen, %he veins 

were iflaccessable due ko sluffing fn the pi.%$ and were not ob- 

served W i n g  $his exanination. A s s a n g  the edstanee of these 

veins the exposed i ron ore is a residual concen%ra%ion of %he 

aurficial  mterfal. 

Lbonite was 03scwed deposited along such structural. we&- 

nesses as the eres%l 6CF a possfbEy f ismed an%fcfinal fold, tension 
pjjT p. x- 

cracks, and stock t~orka. Replacement and deposition Vas noted par- 

%.&Pel t o  and aLoa %be bedding plane of $fie ktraes.tone and dong 

or near the contact be%ween the Itnestone and $he ineerbedaed 

schistxi. CracUe-breccia and congXomerate were also f ~ m d  wzL%h 

- 3 -  



l h o n i t e  a d  calci te  as the cementing ma.teri&s. Besides the 

s t r u c b r d  relations, the &neralogical associa"con of pyrolusite 

and psSomelane with the l b o n i t e  points t o  a depos2.t; of secondary 

origin, as these manganese minerals are always seeondzwy and formed 

under %he irzTluence of weakhering. These deposits are aU. of near 

swfaee origin. 

Although resfdual frsn ore is sametines derived from %he 

deeoqpositlsn of' cleposite of sideri-te by ascending waters, the 

finding sf sideri te  i n  some of %he residual materid. i n  these 

deposfts does not preclude sther me%huds of formation. Siderite 

Is found in  both epigenetic and spgenetic deposits, I n  fissure 

veins, as replacement i n  $bestone and i n  semeata ry  rocks as 

a product of the sedimentary processes. 

There is a possibility that  'she iaron ore i s  only the sur- 

face expression of underlying sdphide veins. The presence of 

galena on the Galena Lode an& of sphalerite i n  the vicinity of 
Bear  

the ~ u b / ~ o d e ,  as we11 as a few sgecimens which m y  be pseudo- 

merpka afkes pwite ,  and some eel3.aba.w ma%erial. 1s evidence of 

%his possibilbty. The g~ssan 02 an ore high fn iron Wphide is 

1Akely t o  be especially porous and t o  contain masses of iron stained 

quartz. Although the goasans 19 %his area are fafkzy porous, a naegascopic 

exdnat ian  fails $0 reveal any amow% of quartz. 

e o n  ores have been f o m d  by concentratiion by means of 

meteor2e waters from lean iron S~rm%fans.  Such deposits are us- 

ua%Ey interbediiea -with n o w  elastic se&bemts, the limonite 

having been cmried from considerable distances and sedeposlted 

by replacement of the limestone in  re2zttfvel.y lwge  quantities. 



ExXenee against %his sowee of' xn2ne~a9lza%ism here l i e s  i n  the 

localization of tihe enriched portions of the various deposits, 

t he  absence of accessory minerals such as magnet%te, %he un- 

favorabLe cPimatis col?&tions, the absence of clay, and the general 

Lack sf evidence 0% nosanal, sed2nenf;atiom. 

Because relatively l i t t le  prospec"eng would be necessary t o  

show the true genesls of the ore deposlt it is  Smprac%icaL t o  

theorize too much a t  th$s time, From, the evidence on hand it 

ap@ws tha t  aE.t;hou& mmy prooesses may have taken part; i n  the 

formation of these deposd%s %hey are essenrtial$y s w f i c i a l  en- 

richments of'wderbying stntc%majb openings which had been filled 

by degositiom from aqueous ss1utions. 

b10NARCR GROUP 

The M~narcfi group consists sf 12 claAms pakented under 

B5inesa.l Survey No. 50% and comprising about 240 acres. This 

&egosit lies on the Iiraestone ri&e &tween Sin& River a d  

I?ashi@on Creek. The chief degosits of iron ore meur in gws, 

one on the east side and one om the west sfde of the property. 

Elsewhere %he Pbestone i s  more or less i r on  stained but of too 

Low grade to be classed as rn are. 

The ent i re  mineralized area is mantled with residual mter- 

iaP so that the ore was no% seen in place. Nurnereous shms and 

gi%s were exposed t o  a rmxhm depth 09 f a  feet, 'DuL the bed- 

rock was covered by s%~&?. 

!?tie observed ore cons2sted 0s" residual limoaite ~ 5 t h  sane 

hema%i%e and pyrolusita. 1x1 mapping %his ares an outline of the 



residual. ore ma.ter9ab w a s  sketched an4 swfwe smpLes were 

$&en in order t o  classify the dbfferent grades of ore. Since 

%he underlyittg structure was not seen $he m s d e  of mbnerabization 

could only be inferred and the e&hation of the probable tonnage 

Lh t t ed  to %he observed m i l c i a &  materfal. 

The stmckraL rela-t;lonship %as fnddcated by the stoekwork 

of thin Pbonite veins exgosed i n  the gully below the east ore 

body, by the observed cementing of crackle-breccia an6 by hand 

specimen$ showing cemen%ing of congoLomera%e and replacement dong 

%he beading planes of %he Phestone. The topographic control i s  

emphasized in  the guPly by %he accumuba%t;ion of high-grade residual 

limonite which may have had its source a% a higher elevation. 

A s~tmpPe was taken froan a 320 fsot open cut on the east  gap, 

and also cmposite samples frora various cuts arzd p i t s  through- 

OU$ %he area, These were a l l  ~f eieher surface material or material 

vhich had been . thorn out on %he surface. A s  no smples  were ob- 

tained from %he ~ n d i s t w b e d  veins the character of %he ore i n  %hem 

was not detemined. 

Samples p~eviorasly %%ken by the owners of the property show 

a higher iron content than those taken during %his exanination. 

This may be due t o  the dzffeseraee ia the mElter3bal samg%ed, the 

place from tthfch the sample was W e n  or possi'oly from leaching 

of the dumps during the trienty-five years be'Ween sampling, Zf 

the surface mater id  has been considerably leached since t h e  origin- 

a l  smpling, the average grade of the ore w i n  be higher and the 

probable tonnage increased i n  like proportion. 

Although the area sf the resiihal, deposits i s  f a i r l y  well 



o*lined the de~th has not been sham, Emever an estimate has 

beea made by asmdng %he average depth sham in the pita .  fChe 

average assay value of' the csnpoai%e sample has been usedo 

Abmt 50,000 Song tone sf' ore m e  estimated civallabfe at 

30 to 459 irono Abm% SQ0,800 tons a m  avaiLable averaging 15 to 

25$ Iron. Considesable high grade l3inora%%e is seen as specimens 

on t h e  surface; however ordinary mining me%hods t?&d great ly  djbl- 

ute the q ~ d e  of this ore and considerable rekc t ion  in tonnage 

by coneen%ration would be necessary i n  making ug a suftable smelter 

product of' shipping grade. 

GALEM GROUP 

The G a l e n a  G~gup consist of' nine unp=t;ented claims located 

a'oou2; %WQ miles southwes.2; of the Monarch Graup and. on the same 

rfdge, between Silluk River a3ldWashing"eon Creek. Here, as on the 

Monarch, the surface is covered by resfdud material so that the 

ore was not seen b-~lace. me same genera twe of miner&izatiorn 

appears to have taken place, the residual coacentra;t;ion of surfic- 

ial. weatbesing 09 smal l  l h o n i t e  bear%ng stockworks and possible 

vefns. In one pl'c; Ijimestune ma exposed in which l bon%te  was ob- 

served, replacing the linestone d o n g  the  'oeddi~g planes and as 

vein fiUizzg i n  tension cracks. Some f i n e  grained galena occurred 

along Mtla the limon8te. 

A t  mother exvsswe, d o n g  the r~est side of the property 

a% or near a %$ae-schist contact, a c&Lci.t;e vein was observed 

containing irregular bunches of fine graSaaed galena. A picked 

specimen assayed 3 iron, a b m t  1% lead., 1 .a8 sz. aisver 

and a trace of gold. Grab smples from three d m ~ s  near the 



south end of the property showed 9.@, 39.38$, am% 16.17$ iron 

and 8.025, n3f and nil oz. of gold per ton with nib silver i n  dl. 

The average grade of the  residual l h o n i 0 e  i s  lower than 

t h a t  fomd on the  Monarch an& the area% distribution i s  much lesso 

Present develspent  work shows l e s s  than 100 tons of ore containing 

over 3 6  iron and about 10,000 tons of ore containing between 3.0 

and WP iron with the  average conten6 probably nearer the lower 

figure . 
~bner&.izing agencies here have affected a cons5derable area 

and prospecking in depth m y  reveal commerefal bodies of nonferrous 

rninerab, The present surface inMcatiows however, do not warrant 

exploration of t h i s  prospect =with the eqpectatfon of Iteveloping 

commercial bod2.e~ of iron ore. 

.,4lBRXCM$ II16Iq LODE 

?'he Ameriean Iron E d e  consists of four unpatented claims 

on the south slope of %he vaLley of Mer icm Creek about two miles 

north m6 west of t he  14onarch Group. The sane type of' residual 

limonite occurs tn an area about 3QO by $200 Feet, i f  a larger area 

is covered 'by the i ron ore it is obscured by a coverfng of vegita- 

t ion. The mewranee sf the  fron a% the base of a small limestone 

aridge m a  its relat ion to the  schbs=t is shown on %he general sketch. 

The i ron here appear8 t o  be 09 e, higher grade than that 

found on the  Galena Grcap, an8 is smlw -'GO the 'higher grad@ 

material. fom& on the Motlarela Group. A surface grab from an 

1008 trench on the p o p e r t y  assayed 37.81$ iron, no gold or s l lver ,  

The development vork consisted of a f e w  pits which m y  orgin- 

ally have been s i x  t o  eighP, f e e t  deep but zt psesenk are s&uf%ea 



$0 w2t:hin a f e w  fee t  of the surface. An estimate ~f a possLble 

40,000 toas of 20 %o 4U$ iron m y  be aaae For %he residual m t e r i a .  

Further grospeeting may reveal %ha% the extent of the rdnerdLiza- 

t ion has been rnagnefled by hfUside creep, and that  %he ore i n  place 

QCGWS in a rela%%vely n m a a  vein with a fairly steep dip, or 

as  replacement along the bedang of the limestone. If so, the vein 

nay show some aepth, bu-b tlze anaterid on %he down-hibb side w i U  

be % M t e d  to a thin deposi-k of residual ore. 

eomrcrbal iron is  ever deveLoped i n  this dis t r i c t ,  the 

Aaerican Creek deposit rrr6U w a r r a n t  fwkher attention. No valuable 

non ferrous minerds o t h e ~  than mmganese were found on t h i s  progerty. 

If prospecting i n  depth below the gassans 02 sther deposits i n  this 

area should reveal eommereiEtP ore t h i s  propsect would also warrant 

exploration. 

CUB BEAR GROUP 

The Cub B a r  Grow includes four mpaten-bed claims along the  

l3mestolae ridge between GIashington Creek and Cripple River. The 

usud iron stained Shestone and residual limonite were observed 

along the 8p~arexp.t; outcrop of a vein. &r%%e, i n  Eafnera3 Resources 

sf Alaska, 1928, observed tha t  the l h o n i t e  occurred along t h e  erest 

of an an.tielln&l fold In Lbestsne and suggested %ha% -the strut - 
'cur& relations i n a c a t e  tha t  the ore had been 6eposZtecl from 

aqueous so1.u%$ons circ&a%lng &Long %he fissured crest  of the fold. 

To th i s  observed s t m e - h a  relationship is added the probable 

zone sf weWess along or close to %he 1lntest;one-schist contacts. 

Some gravitatiotla% concentration has taken place i n  the gully be- 

l o w  the  sadit9.a on which %he Ilmonfte outcrops. 



Outcros dong  the Ifmbf; of the m%%eline show red and brown 

iron oxides pa-rUe1 "e od, replacing %he Linestone. Samples 

across a seven foot width averaged 2.$ iron and a trace of gobd. 

Sane f a i r l y  pure s.pc$mens of bo%~yoiltal. and, m m a r y  

limonite were observed on the dungs of sluffed pi ts ,  but the 

average grade of the surficial  iron stained material is less than 

tha t  of most of the other presgects. A hundred tons of ore which 

d g h t  assay 30-45$ iron and about lO,OOO toms 02 10-2076 iron is 

all &ha% e m  be approximated from the surfme showbngs. 1% is  doubt- 

ful %hat any eomercial tonnages of h$gh grade iron ore be 

developed from thM prospect. 

M T m M O U S  %RON PRQSmTS 

Residual concentrations sf iron axe fomtl i n  several other 

lecahl2ties i n  the immed%ia%e vicinity of the Monmch Group. 

The Mogul propefiy is situated on the ridge between Sinuk 

River and the head of Washington Creek. Any develspmen"ewsrk 

which nigh% have been done has been sluffed i n  so %hat only the 

residual material. was observed. Iron stained Linestone appears i n  

patches of a few yards in extent i n  several places song %I?O low ridges. 

Onlgr a fewtsns  of low grade m % e r i d  is indicated, from the sur- 

face exposures. Samples taken frm the surface of' the higher grade 

mteriaf. assaye& 9.6% tznd 12.41$ iron. The usual highly netanor- 

phssed condition sf the $&nestone precluded the use of observati~ns 

based upon s tmctural  eddence . 
Some p~ospectimg has been done on top of Wo bfm-bain 

which i s  about three ailes ea& and north of the Monarch Group, 

and near %he Junction of herican Creek w2th the Sin& River. 

- LO - 



Iron stained material. appears over an area about 200 by 600 feet .  

A sazaap1.e fram the bo%%on of a two foot  dees p i t  in t h i s  area assayed 

15.3% iron. The limestone here was so highly al tered tha t  no 

struetusral &etermfnations were made, although re&ngs taken 

Power on the  mountain Indicated a limb ~f a Bsld. 

A m&2 highly mfnera-lized area 2s founa south eas t  of the 

Monarch Group on the ridge between \?ashington Greek and Cripple 

River. Grabs, from &n area 200 by 600 fee t  sf high grade residual 

ore, assayed. 44.27$ iron. %'his grades in to  iron stained l b e s t o n e  

on Iron Creek a.n& amears again as several emsiched areas on .tihe 

fi$U slope boarderlbng Cripple River. Exposures i n  the Iron Creek 

canyon show a ser ies  of iron stained limestone over 100 feet  

thick i n  which appear th in  bands of yellow iron oxides; these 

bands replace the  Zimestsne aPolzg the bedding planes. A gicked 

speebem of t h i s  r e ~ l a c e d  material assayed ~ . 6 @  iron, no gold 

or silver. 33 further iron e ~ l o r a t i o n  is attempted i n  this 

region, t h f s  loca l i ty  w i l l  warrant further iaveatigation. An 

estbates2 12,000 tons of r s s i d W  ore assaying about 3% iron 

i s  exposed on %he surface. 

Iron e l a h s  have been staked d o n g  the iron stained calcslr- 

eous schists  e ~ o a e d  on %he banks 0% Amesicm Creek. Spechens of 

t h i s  schlst assayed 2.3s i ron.  A f e w  th in  s e w  of gu&z cut 

the schis* but neither there n& near the limestone contacts was 

much mineralization noted. Nokhing i n  t h f s  prospect indicates the 

possibi l i ty  of develoging comerciab iron ore. 

A f a i r l y  heavy concentration of residual limonite is found 

on the h i l l  between Cripple River and Cleavelaact Creek, east  of 



andl just  outside of the ma.ppe& area. '%his aeposit appears t o  be 

in the limb 0% a fold sMlw t o  t h a t  found on Rzb Mountain. 

Elsewhere %haPough the  &s t r ic t  boarderfng the Kig-luetik 

Mountains are found iron stained areas similar t o  those already 

described. In several of these, heav3ly iron stained sohists 

as well as Iron stafned l he s t sne  were noted, but no areae were 

observed t o  be as  heavily iron stained as the Monarch Group. 

Unless the latter grows of cogrmercia2. worth, the others wU.1 

prgibably not be worth eonsidering as a possible source of iron 

ore e 

om BESErnS 

The fol l~wing f igwas are not accurate measurements of t h e  

ore reserves of t h i s  d i s t r i c t .  They are ap,proxhu%tions comensur- 

ate with the purpose of t h i s  regor% and are se t  forth only as 

inaicative of what more detailed exp10ration might reveal. A s  

degth fac tors  of l e s s  khan four fee t  were used fo r  most of' the 

estrimates, the adttition ~f only a few fee t  in depth would often 

dl~uble %he foUowineg figures. In order t o  a l t e r  thei r  gresent 

economic significance, however, these estimates would have t o  be 

increased by several hun.&ed t h e s .  



mNARCFi GRWP 
30 to 45 $ iron.. ...,........ 50,000 long tons. 

35 to 25 $ iron.. ............ SW,QQo . t t 

GALENA GROUP ............ 3Q to 45 $ iron., 100 It It 

M R I C M  ZliON GROUP 
20.t;o40$Irsz% .............. 40,000 .I I t  

CUB BEAR GROUP 
30 .t)o 45 4 iron. ............. 900 " f I 

Iron Creek & Vfcini%y 
20 to 4 0 $ i r s a  .............. 12,008 I. : t 

These estfmtes me for long tons of fron ore, not %or 



SKETCH W S  

SINUK R N E R  IRON ORE DEPOSITS 

A s  mentioned i n  the body of t h i s  report, under the heading 

"Field Work", t h i s  sketch is  based on a U.S.G.S. reconnaissance map, 

In  changing %he scale from 1:500,00 and 200 foot interval  t o  1:31,250 

and 50 foot in te rva l  a few minor topographic de ta i l s  were a l te red  t o  f i t  

bn with the new scale; i n  general however, the or iginal  topography was 

accurate. The s m U e r  in te rva l  allowed for  more s t ruc tura l  de ta i l s  t o  

be shown and formed a basis  f o r  plot t ing the geology i n  some de ta i l .  Some 

points were plot ted by plane table  and alidade; so much foggy weather was 

encountered tha t  the work was  completed using an aneroid and by more 

sketching than the scale of the map warranted, 

The ent i re  geology of the region w a s  fncluded i n  the U.S.G.S. 

map under undifferentiated metamorphic rocks. This sketch different iates  

%he limestone from the schis t s  and indisa%es the position and re la t ive  

s ize of the iron bearing areas. Under s u r f i c i a l  deposits are  included 

morainal, a l luv ia l  and eUuviaP material* 

A Short and Mason mining U p  needle was used i n  tes t ing  f o r  

the occurrance of magnetic iron. Tests were made over most of the outcrops 

but without posit ive resul ts ,  This was i n  accord with the =v5sual exam- 

ination which f a i l ed  t o  reveal. any strongly magnetic minerals, 

MONABCH GROW WON DEISOSIPTS 

Control points f o r  t h i s  sketch were claim corners of Mineral 

Survey 503. Plane table, alidade and s tad ia  were or iginal ly  used, but 

so much foggy weather was  encoun%ered t h a t  t h i s  sketch was a l so  completed 

by aneroid and pacing. The ten foot  contour internal  indicates a greater 



accuracy than sketching by aneroid and pacing allows, but considering 

the original control points and stadia work, it was felt that the work 

was sufficiently accurate for the purpose for which it was intended, 

and that a larger interval would fail to show the topography in sufficient 

detail. An original elevation was assumed by approximation from the 200 

foot interval U.S.G.S. map* 

The geologic contacts are of course only as accurate as the 

topography. The plotting of the schist-limestone-surficial contacts 

was handicapped by the covering of vegetable matter. As in the Sinuk 

River Iron Ore Deposits sketch, the continuation of the bedrock formations 

under the surficial material could often be inferred, but the approximate 

boundaries of the surficial material were plotted as they actually 

appeared. In both sketches, small deposits of interbedded schists may 

occur in the limestone but due to the residual nature of the material 

were of a necessity plotted as limestone. For the most part these schists 

were of a calcareous nature. 

The iron ore was &El of a residual nature so that accurate 

plotting would involve a greater degree of sampling than the survey 

warranted. 1% was possible, however, to approximate the grade by the 

color, and this basis was used in establishing the boundaries of the 

different grades as shown on this sketch. As no definite cut-off line 

could be drawn, these boundaries were only approximate. The tomage 

estimates were based upon the depth as well as the areal extent of the 

deposits, and as the depths used varied with the approximate depths 

shown in various pits, the boundaries of the grades of ore shown on the 

sketch are sufficiently accura-be, 


