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TECTONICS AND ORE: DEPOSITS IN ALASKA* - 
.- 

by Gordon Herreid, Mining Geologist 
State Division of Mines' and Minerals 

My purpose here today is to analyze the regional. geologic pat.- 
t e r n s  of Alaska and attempt to relate ore d i s t r i c t s  to some of t h e  
major features of t h e  geology. In order t o  do this it is  convenient 
.to consider the geology from a t ec ton ic  point of view, tectonics 
being the study of the large scale u p l i f t  and subsidence of the 
earth's c r u s t  and the movements along major crusted fractures. 

The  geologic map of Alaska shows a rather orderly arrangement 
of arcuate metamorphic-igneous belts flanked by late Mesozoic sedi- 
ments and Cenozeic basins, a l l  expressions of We tectonic frame 
work. These armate belts are followed or cut at small angles by 
major arcuate fractures or lineaments which in some areas appear 
to cont ro l  the  location of igneous i n t r u s i v e  and extrusive rocks 
and ore depos i t s .  I i n t e n d  t o  discuss first the development ef these 
regional geol-ogic features, and then, a possible relationship of ore 
d i s t r i c t s  w i t h  them. 

The whole of Alaska l ies  w i t h i n  a mobi1.e b e l t  t ha t  extends along 
the Pacif ic  fringe of the North and South American cont inents .  For 
most Of its length t h i s  belt is the transition zone between the 
Pac i f i c  Ocean basin and the con t inen t a l  platforms and along it the 
crust has been more mobile than in either the ocean areas or on the 
c o n t i n e n t .  In recent years it has been shown, p a r t i c u l a r l y  by a 
number of Russian authors, tha t  there i s  a rather d e f i n i t e  succession 
of events  i n  the history of the mobile belts in different regions. 
The following resume of t h e  development of an i d e a l i z e d  mobile belt 
through one cycle of deformation c o n s i s t i n g  of 3 phases is taken 
largely f xom the Russian literature. 

--- 
*Presented at the 1964 A l a s k a  AIME Conference, College, A l a s k a ,  
March 19, 1964. 



A cycle of deformation begins w i t h  t h e  early geosynclinal phase, 
starting w i t h  an i n c r e a s e  of c r u s t a l  m o b i l i t y  over a large region. 
During this p e r i o d  t h e r e  takes p l a c e  subsidence and u p l i f t  of elon- 
ga ted  geosyncLines and g e a n t i c l i n e s  w h i c h  are somewhat Like waves on 
the sea.  The areas of subsidence predominate and may be up t o  s e v e r a l  
t e n s  of mi les  wide.  Deep f r a c t u r i n g  of t h e  crust, o f t e n  i n  the more 
mobile areas, results i n  l a v a  flows and s h e e t  i n t r u s i o n s  of basic 
magma. Topographic r e l i e f  i s  moderate with siltstone the p r i n c i p a l  
sediment depos i t ed ,  o f t e n  interbedded w i t h  b a s i c  v o l c a n i c  rocks.  
L i t t l e  fo ld ing  t a k e s  p l a c e  a t  this t i m e .  Toward the end of t h i s  phase 
t h e  r e l i e f  becomes even less and l imestone may be widespread due t o  
l a c k  o f  c l a s t i c  sediments.  I n  Cen t ra l  Alaska t h i s  early geosyncl ina l  
phase probably began i n  the Middle Devonian and cont inued t o  the end 
of t h e  T r i a s s i c .  

The late g e o s y n c l i n a l  phase i s  marked by a general predominance: 
of u p l i f t  over subsidence w i t h  orogeny t ak ing  place i n  those  geosyn- 
c l i n e s  with irhe t h i c k e s t  eerly p?~awe d e p o s i t s .  T h i s  orogeny i s  termed 
i n v e r s i o n  by Beloussov 2nd i s  c h a r a c t e r i s t i c a l l y  accompanf ed by fold- 
ing ,  metamorphism, granite i n t r u s i o n ,  and u p l i f t  ove r  l a r g e  areas i n  
t h e  geosyncl ine.  These u p l i f t e d  ez.rly geosyncl ines  i n  t h e  mobile 
b e l t  have been r e f e r r e d  t o  as c e n t r a l  u p l i f t s .  They are compensated 
by subsidence i n  marginal  troughs which may begin as marine troughs 
and end as intermontane t roughs  as the u p l i f t  of the entire region 
progresses .  If t h e  i n v e r s i o n  of the geosyncl ines  is well developed, 
t h e s e  marginal t roughs  may f i n a l l y  o v e r l i e  the margins of the o r i g i n a l  
geosyncl ine g i v i n g  a complete r e v e r s a l  of the  topographic f e a t u r e s .  
Inver s ion  may n o t  b e  c z r r i e d  t o  completion, however, particularly along 
t h e  c o n t i n e n t a l  margin, i n  which case  g r a n i t e  i n t r u s i o n ,  metamorphism, 
and u p l i f t  a r e  n o t  so w e l l  developed. During i n v e r s i o n ,  large wedges 
of c l a s t i c  m a t e r i a l  eroded from the r i s i n g  Land area are depos i t ed  i n  
the  marginal t r o u g h s .  Kuch of  Alas?ca i s  under la in  by Mesozoic c l a s t i c  
wedges of t h i s  t y p e  f l a n k i n g  a reas  of o l d e r  rock. I n  Alaska t h e  l a t e  
geosyncl ina l  phase  p e r s i s t e d  from the J u r a s s i c  u n t i l  e a r l y  T e r t i a r y  
time. 

The young p l a t f o r m  phase begins when block f a u l t i n g  t a k e s  t h e  
p l a c e  of f o l d i n g  as the p r i n c i p a l  means of deformation. T h i s  consol i -  
d a t i o n  of the  f o l d e d  belts mzy t&:e p l a c e  a t  d i f f e r e n t  t i m e s  i n  dif- 
f e r e n t  p laces  when block u ~ ! - i f t s  and b a s i n s  are superimposed on the 
e a r l i e r  fo lded  s t r u c t u r e s .  Deep f r a c t u r e s  formed a t  t h i s  t i m e  are 
r e spons ib le  for narrow belts of igneous i n t r u s i o n s  and ex t rus ions .  
This i s  a c o n t i n e n t a l  p e r i o d  which, i n  Alaska, has l a s t e d  from the 
e a r l y  T e r t i a r y  t o  t h e  p r e s e n t .  

The geosync l ina l  e v o l u t i o n  t h a t  has been d e s c r i b e d  a p p l i e s  t o  
the area on t h e  oceanward s ide  of t h e  mobile b e l t .  Th i s  i s  t h e  true 
o r  eugeosyncl ine.  Near t h e  p la t fo rm geosyncl ina l  subsidence i s  slower 



and i s  unaccompanied by volcanism so that l imes tone ,  sandstone,  and 
shale are the normal sediments, and the i n v e r s i o n  i s  n o t  usually 
accompanied by g r a n i t e  i r l t r u s i o n  or  metamorphism. T h i s  i s  the 
miogeosyncline,  which represents a g r a d a t i o n  between the p la t fo rm 
and the  eugeosyncl ines .  

In generalt dur ing  both e a r l y  and late phases  o f  geosyncl ina l  
development, rapid warping of the c r u s t  l e a d s  to the  formation of 
deep fractures which g i v e  rise t o  igneous activity. After consolida- 
tion, in the ymng platform s tage,  igneous a c t i v i t y  accompanies deep 
f r a c t u r i n g  wi thou t  warping, of ten with block movements. 

GEOSYNCLXNAL 
* 

In Alaska f o s s i l i f e r o u s  early Paleozoic  rocks  crop out  sporadk- 
ca l l y  i n  ancl around the  c e n t r a l  u p l i f t s  as f a r  s o u t h  as the Alaska 
Range. These rocks  a r e  l a r g e l y  limey and shaLey sediments  without 
v o l c a n i c s  and, w i t h  some except ions ,  are typical of miogeosynclinal 
sediments deposited along t h e  relatively stable c o n t i n e n t a l  margin. 
Beginning i n  -vonian time this s h e l f  became more mobile, and i n  
t h e  Goodnews Arch, Post-Devonian rocks  changed from limestune t o  
mainly impure c l a s t i c  rocks and vo lcan ics .  On the n o r t h e r n  f l a n k  
of  the Yukon-Tmana plateau Upper Devonian limestone is interbedded 
w i t h  v o l c a n i c s ,  and along the  south side of the Brooks Range Middle 
Devonian ca rbona tes  are succeeded by i n c r e a s i n g l y  c last ic  Upper 
Devonian sediments and andesitic volcanics. Thus, by Late Devonian 
t ime,  the shelf area as f a r  n o r t h  a s  the Brooks Kange had d i s i n t e -  
grated i n t o  a mobile vo1.cani.c province typ ica l  of t h e  e a r l y  phase 
of geosynclinal development. This rather sudden change probably 
r ep resen ted  an encroachnlent of c r u s t a l  m o b i l i t y  and deep f r a c t u r i n g  
from an area sou th  of the Alaska Range onto t h e  shelf. The areas 
along and n o r t h  of t h e  Brooks Range remained relatively stab1.e u n t i l  
Mesozoic t h e .  .. . 

The most complete section of early g e o s y n c l i n a l  phase sediments 
is found i n  the Goodnews A r c h .  H e r e  f r o m . M i s s i s s i p p i a n  t o  T r i a s s i c  
time an es t ima ted  10 ,000 feet of marine sediments were deposited, 
l a rge ly  s i l t s t o n e  but  associated wi th  chert and limestone and, par- 
t i - c u l a r l y  i n  the  l a t e  Paleozoic and Triassic, much greenstone.  On 
the southern s l o p e s  of the Alaska Range, i n  the Wrarrgell Mountains, 
and along Cook Inlet, Upper Paleozoic greenstone and Upper T r i a s s i c  
l imes tone  i n d i c a t e  the e x t e n s i o n  of the early geosynclines i n t o  the 
area. The l a c k  of c l a s t i c  rocks i n d i c a t e s  the lw relief d u r i n g  
t h i s  period. 

Fur the r  north, metamorphic rocks a re  common in the cores of t h e  
c e n t r a l  u p l i f t s  and are a g r e a t  source of confusion i n  the i n t e r p r e -  
tation of the geo log ic  history. These metamorphics w e r e  usually 



dated  as o l d e r  than  t h e  o l d e s t  nonmetamorphosed sediments by t h e  
e a r l y  mappers. The l a t e s t  Geologic Map of Alaska (compiled i n  
1954) shows t h e s e  rocks t o  be  predominently pre-Devonian Paleozoics ,  
except  f o r  the Birch Creek s c h i s t  which is  shown a s  lower Precambrian. 

The Birch Creek s c h i s t  and assoc ia ted  g n e i s s  which u n d e r l i e s  a 
g r e a t  a r e a  i n  t h e  Yukon-Tanana p la teau  h a s  long been dated as Pre- 
cambrian. This  was done on t h e  b a s i s  of metamorphism and d i f f e r e n c e s  
in l i t h o l o g y  of t h e  q u a r t z  mica s c h i s t  r e l a t i v e  t o  t h e  Cambrian and 
Ordovician rocks which crop o u t  l o c a l l y  near  t h e  margins of t h e  
metamorphic a r e a .  I n  e a r l i e r  days it w a s  reasonable  t o  assume t h a t  
t h e  g r e a t  mass of s c h i s t  was o lde r  than  t h e  surrounding rocks which 
w e r e  unmetamorphosed. However, t h i s  simple conclusion i s  n o t  very 
s a t i s f a c t o r y  a t  r e l a t i n g  t h e  known f a c t s  when the region  i s  consid- 
e r e d  from a t e c t o n i c  viewpoint.  I would l i k e  t o  sugges t  a r e i n t e r - '  
p r e t a t i o n  of t h e  f a c t s .  

Along t h e  nor the rn  margin of the  Yukon-Tanana p l a t e a u  of Devonian 
and Miss i s s ipp ian  rocks a r e  a eugeosyncl inal  assemblage conta in ing  
cons iderable  amounts of c h e r t  and greenstone.  To t h e  NE, a c r o s s  t h e  
Yukon River nea r  t h e  Canadian border,  t h e  rocks of t h e  same age a r e  
a rniogeosynclinal assemblage without any vo lcan ics .  Thus, dur ing  t h e  
l a t t e r  h a l f  o f  t h e  Paleozoic ,  t h e  present northern boundary of t h e  
Yukon-Tanana p l a t e a u  appears  t o  have been t h e  nor the rn  l i m i t  of a 
eugeosyncl inal  b a s i n .  T h e  rocks along this n o r t h e r n  edge have been 
unaffec ted  by metamorphisn due t o  l a c k  o f  deep b u r i a l .  Fur ther  
south in the  basin, i n  the a r e a  now occupied by t h e  Birch Creek 
s c h i s t ,  t h i c k  d e p o s i t i o n  of sha le ,  sandstone,  l imes tone ,  along wi th  
some b a s i c  v o l c a n i c s ,  took p lace .  I would l i k e  t o  suggest  t h a t  t h i s  
t h i c k  p i l e  is  a t y p i c a l  e a r l y  phase geosyncl ine which f i l l e d  with 
sediments of Upper Paleozoic  age. I t  underwent inve r s ion  dur ing  
Mesozoic t i m e  w i t h  consequent r eg iona l  metamorphism, fo ld ing ,  i n t r u -  
s i o n  of g r a n i t e ,  and u p l i f t .  

-. 

This  i n t e r p r e t a t i o n  of t h e  o r i g i n  of the Yukon-Tanana c e n t r a l  
u p l i f t  o f f e r s  a simple explanat ion  of the f a c t s  and i s  c o n s i s t a n t  wi th  
t h e  h i s t o r y  of b e t t e r - s t u d i e d  regions  o u t s i d e  of Alaska. From t h i s  
p o i n t  of view the b e l t  of Devonian b a s i c  and u l t r a  b a s i c  i n t r u s i v e s  
t h a t  c u t s  the Birch Creek s c h i s t  i s  seen as p a r t  of the  b a s i c  igneous 
a c t i v i t y  of the e a r l y  phase of geosynclinaldeveloprnent. The r e g i o n a l  
metamorphism and g r a n i t e  i n t r u s i o n  a r e  p a r t  of inve r s ion ,  t h e  gne i s ses  
be ing  early granites emplaced before  the end of f o l d i n g ,  while  t h e  non- 
f o l i a t e d  g r a n i t e s  w e r e  in t ruded  a f t e r  folding. As a r e s u l t  of u p l i f t  
du r ing  inver s ion  a c l a s t i c  wedge w a s  shed northward i n t o  t h e  Kandik 
area during t h e  Cretaceous.  

I n  t h e  Ruby g e a n t i c l i n e  and t h e  Brooks Range the early mappers 
da ted  the metamorphic rocks  as o l d e r  than the oldest foss i l -da ted  



sediment, u s u a l l y  wi th  some evidence of unconformi t ies  . The implica- 
t i o n  i s  tha t  the metamorphic rock was the basement on which l a t e r  
sediments  were l a i d  down, t h e  metamorphism having taken place a t  some 
ea r ly ,  p o s s i b l y  Precambrian, date. Recent d e t a i l e d  s t u d i e s  made i n  
the B~:ooks Range by ~ r o s g i !  and o t h e r s  indicates that t h e  metamorphic 
rocks  are of Upper Devonian age, younger than t h e  o l d e s t  sediments,  
which a r e  Middle Devonian. Tke metamorphics clearly cannot  be the 
basement. Th i s  metamorphic belt  extends  ac ross  the- southern  edge of 
t h e  Brooks Range and has  been in t ruded by early f o l i a t e d  g r a n i t e s  
and l a t e  nonfol . ia ted  g r a n i t e s .  I t  tlierefore has undergone i n v e r s i o n  
sometime af ter  Upper Devonian t ime. Mapping by the U. S. Geological  
Survey n o r t h  of t h e  metamozphic b e l t  i n d i c a t e s  that up u n t i l  T r i a s s i c  
t ime the source  of  sediments i n  t h e  Brooks Range a r e a  was a  h ighland 
n o r t h  of the Range. T h i s  i n d i c a t e s  t h a t  there w e r e  no large u p l i f t s  
a long the sou th  s ide  of t h c  range dur ing  t h i s  period and t h u s  t h a t  
t h e r e  was no large l a t e  Paleozoic or  early Mesozoic i n v e r s i o n  of the 
southern Brooks Range. Beginning i n  J u r a s s i c  t i m e ,  however, inve r s ion  
d i d  occur  and a l a r g e  elastic wedge wzs depos i t ed  n o r t h  of the Brooks 
Range. 

Tne rr,sxl-e f a c t  of regional, met~norpl?ism of the southern  Brooks 
Range bs l t  :indicates t h a t  many thousands of  f e e t  o f  sediments o v e r l a i d  
t h e  p r e s e n t l y  exposed Upper Devonian metamorphics a t  the t i m e  of meta- 
morphism d u r i n g  t h e  J u r a s s i c .  These sediments probably f i l l e d  a deep 
e2s t - - t r end ing  t r o u g h  which did n o t  extend far  toward the  north as 
sho;..m by the r e s t r i c t i . o n  of metamorphism t o  a rather narrow belt. Tha-t: 
these sediments were eugeosyncl ina l  i s  suggested by the presence  of 
a z d e s i t i c  v o l c a n i c  rocks i n  t h e  Upper Devonian and by the later inver-  
s i o n  of  t h i s  g c c s y n c l i n a l  t rough -- behavior  t y p i c a l  of  eugeosynclines . 

The R a y  Kountains south  of t h e  Brooks Range are an ex tens ion  of 
the Ruby g e a n t i c l i n e  znr? a r e  made up o f  metamorphosed sediments 
and vo lcan ics .  These a l s o  aspear t o  b e  an upper Pa leozo ic  eugeosyn- 
e l ice  which w a s  i n v e r t e d  d u r i n g  t h e  Mesozoic. 

To r e c a p i t u l a t e ,  the r n c t s ~ ~ ~ o r p h i c  b e l t  .along the southern Brooks 
R a n g e  w a s  the s i t e  of a na r row  e a s t - t r e n d i n g  upper Paleozoic  eugeo- 
s y n c l i n e  which was f lanlcei  immediately t o  t h e  n o r t h  by a p a r a l l e l  
mi.ogeosyncline .wi th  an e rod ing  l i ighland l o c a t e d  s t i l l  f u r t h e r  nor th .  
I n v e r s i o n  of  this eugeosyncl ine during J u r a s s i c  time resulted in a 
r e v e r s a l  of  r e l i e f ,  w i th  c i a s t i c  w e d q e s  be ing  shed onto t h e  a d j a c e n t  
areas, n o r t h  and s o u t h .  The p a r a l l e l  with t h e  Yukon-Tanana p l a t e a u  
i s  s t r i k i n g .  

The Seward Peninsula  i s  another  of these metamorphosed central 
u p l i f t s .  Unmetamorphosed shelf l imes tone  and shale of early t o  
Middle Pa leozo ic  age i n  the AW part are f lanked on the  SE by meta- 
morphic roclcs whose l i t h o l o g y  was origj.nal.ly rather similar except 



f o r  a l a r g e r  p ropor t ion  of  c l a s t i c  rocks  and b a s i c  igneous rocks.  
No f o s s i l s  have been found i n  t h e  metamorphic rocks  and their age 
i s  c o n j e c t u r a l .  I n  t h e  metamorphic a r e a  both e a r l y  gneissose gran- 
i t i c  rocks  and l a t e  nonfo l i a t ed  g r a n i t e s  a r e  p r e s e n t .  I n  my opin ion  
t h i s  a r e a  was the s i te  of an upper Pa leozo ic  geosync l ina l  trough 
which underwent Mesozoic inve r s ion ,  metamorphism, g r a n i t i c  i n t r u s i o n ,  
and u p l i f t .  The h i s t o r y  of t h e  Seward Peninsula  i s  t h u s  c l o s e l y  
analogous t o  t h a t  of t h e  Brooks Range. 

I have been i n t e r p r e t i n g  the  e a r l y  t e c t o n i c  h i s t o r y  of t h e s e  
a reas  partly on t h e  basis of t h e i r  later i nve r s ions ,  and c l a s t i c  
wedges shed a s  a r e s u l t  o f  invers ion .  Th i s  approach can be app l i ed  
t o  the Aleut ian  Range-Talkeetna Mountains-Wrangell Mountains b e l t ,  
hereafter r e f e r r e d  t o  a s  t h e  Talkeetna g e a n t i c l i n e ,  which i s  another  
metamorphic-igneous b e l t  f lanked on b o t h  s i d e s  by Mesozoic c l a s t i c  
wedges which extend w i t h  i n t e r r u p t i o n s  from Kodiak Is land t o  ~ a k u t a t :  
and beyond on the south s i d e  and from t h e  Nutzot in Mountains t o  the 
Mulchatna River  (nor th  of Lake  lark) on t h e  nor th  side. The c l a s t i c  
wedges, a t  least, suggest  t h a t  t h i s  i s  a s i n g l e  b e l t  interrupted by 
t h e  Copper River  and S u s i t n a  River Bas ins ,  an upper Paleozoic  geo- 
s y n c l i n e  i n v e r t e d  during t h e  Mesozoic. 

Rocks of the e a r l y  phase geosync l ina l  trough ranging  i n  age from 
M i s s i s s i p i a n  t o  T r i a s s i c  crop o u t  a long t h e  b e l t  i n  a number o f  places. 
They are p a r t i c u l a r l y  w e l l  exposed i n  the Wrangell Motan-trains, a l s o  i n  
the n o r t h e r n  s e c t i o n  of t h e  Copper River bas in ,  and sporad ica l ly  i n  
t h e  n o r t h e r n  Talkee tna  Mountains. 

The rocks  i n  t h e  nor the rn  Copper River  Basin were warped up 
along t h e  a x i s  of  t h e  Talkeetna g e a n t i c l i n a l  u p l i f t .  Subsequently 
dur ing  Cretaceous time the southern Copper River b a s i n  subsided, 
p o s s i b l y  as  a compensation f o r  the u p l i f t  of the Talkeetna Mountains, 
and was f i l l e d  w i t h  Middle t o  Upper Cretaceous and Cenozoic sediments.  

T h i s  a n a l y s i s  of t h e  c e n t r a l  u p l i f t s  i n d i c a t e s  t h a t  they, and 
p o s s i b l y  the ranges along t h e  Talkeetna g e a n t i c l i n e ,  r e p r e s e n t  t h i c k  
sedimentary and vo lcan ic  accumulations depos i t ed  dur ing  Upper Paleozoic  
t ime i n  geosync l ina l  trougfis. These t roughs  were f l o o r e d  by lower 
Paleozoic  l imey s h e l f  type sediments. During Middle Mesozoic t i m e  
t h e s e  t h i c k  geosync l ina l  p i l e s  w e r e  f o l d e d ,  r e g i o n a l l y  metamorphosed, 
invaded by g r a n i t e ,  and u p l i f t e d .  A s  a r e s u l t  o f  this u p l i f t  c l a s t i c  
wedges were depos i t ed  i n  ad jacen t  a r e a s  dur ing  Middle t o  Late  Mesozoic 
t h e .  

T h i s  h i s t o r y  i n d i c a t e s  t h a t  the e a x l y  Pa leozo ic  sediments t h a t  
crop out around the margins o f  t h e  c e n t r a l  u p l i f t s  a r e  t h e  basement 
rock,  i f  such can be s a i d  t o  e x i s t ,  and t h a t  the  metamorphic rocks  
a re  younger p r o d u c t s  of Mesozoic o rogen ies  r a t h e r  than the o l d e s t  



rocks ,  as they  are s t i l - 1  o f t e n  mapped. Some of the margins of the 
c e n t r a l  u p l i f t s  have, since Upper Pa leozo ic  time, been sha rp ly  d i f -  
f e r e n t i a t e d  f r o m  t h e  surrounding a r e a s  which are now t h e  s i tes  of 
b a s i n s  and c l a s t i c  wedges, so  that t h e s e  margins a r e  l i k e l y  t o  be 
impor tant  t e c t o n i c  junct ions .  There i s  a tendency fo r  the c e n t r a l  
~ ~ p l i f t s  t o  behave as  blocks with r e c u r r e n t  movements and igneous 
a c t i v i t y  along t h e s e  j u n c t i o n s .  

PLATFORM STAGE 

The Mesozoic c l a s t i c  wedges were s t r o n g l y  f o l d e d  dur ing  early 
T e r t i a r y  t i m e ,  u p l i f t e d ,  and eroded t o  s u r f a c e s  o f  low r e l i e f .  A f t e r  
t h e  f o l d i n g  had n e a r l y  ceased,  t h e s e  sediments ,  which g e n e r a l l y  do 
n o t  cor1tai.n in terbedded v o l c a n i c  rocks, were invaded by a c i d  and b a s i c  
igneous rocks which were emplaced as sha l low i n t r u s i v e s  and ex t rus iv&s .  
Th i s  igneous a c t i v i t y  i s  .the r e s u l t  o f  deep f r a c t u r i n g  and indicates 
c o n s o l i d a t i o n  of the region  i n t o  a brittle young p la t fo rm.  The age 
of the igneous rocks i s  only poor ly  known hut belts of g r a n i t o i d  
stocks t h a t  were probably i n t r u d e d  i n  Miocene t ime cropped o u t  on 
.the Late T e r t i a r y  e ros ion  surf ace.  

A t  t h e  end of the T e r t i a r y  the Mesozoic central u p l i f t s  were 
g e n t l e  hills surrounded by f l a t s .  The  p a t t e r n s  of t h e  major r i v e r s  
w e r e  c o n t r o l l e d  by the l o c a t i o n  of the hills. Thus t h e  Yukon flowed 
along t h e  nor:thern edge of t h e  'Yukon-Tanana c e n t r a l  u p l i f t  a t  Eagle,  
and a f t e r  crossi-ng t h e  Yukon f l a t s  cont inued southwest  a long t h e  edge 
of the Ruby y e a n t i c l i n e  and f i n a l l y  crossed the geanticline along the 
course  of  a major f a u l t .  The Kuskokwim cuts around t h e  south end of 
t h e  Ruby g e a n t i c l i n e .  S ince  l a t e  Tertiary t i m e  t h e  lowlands under la in  
by c l a s t i c  wedge d e p o s i t s  have been u p l i f t e d  s lowly  enough t o  enable  
the r i v e r s  t o  mainta in  t h e i r  courses  across the mountains that were 
formed. Examples a r e  t h e  Kuskokwim R i v e r ' s  course a c r o s s  the Kuskokwim 
Mountains, the Chisana a c r o s s  t h e  Nutzot in  Mountains and t h e  S u s i t n a ' s  
course through the n o r t h e r n " . ~ a l k e e t n a  Mountains. The l a t e  T e r t i a r y  
e r o s i o n  s u r f a c e  on  which t h e s e  r i v e r s  flowed h a s  been p rese rved  over 
l a r g e  a r e a s  a s  accordant  summit l e v e l s  which stand up above a younger 
r o l l i n g  s u r f a c e  which i n  tukn s t ands  above t h e  b a s i n s ,  thus i n d i c a t i n g  
t w o  s t a g e s  of u p l i f t  of the  mountain b l o c k s  s ince l a t e  T e r t i a r y  time- 
These block u p l i f t s  are r e s p o n s i b l e  f o r  much of the p r e s e n t  topography. 

TECTONIC CONTROL OF OliE: DISTRICTS 

?'he t h r e e  major ore d e p o s i t s  t h a t  have been found t o  d a t e  i n  
Alaska are all near a r c u a t e  tectonic l ineaments .  Each i s  near t h e  
edge of one of t h e  Mesozoic metamorphic-igneous belts of inversion. 
T h e  A1.ask.a Juneau Mine Iyies near the wes te rn  edge of the Coast R a n g e  



igneous-metamorphic b e l t  t h a t  extends along the w e s t  s i d e  of t h e  
Coast Range b a t h o l i t h  f o r  s e v e r a l  hundred mi les .  Kennecott l i e s  
along t h e  southern  margin o f  t h e  Talkeetna g e a n t i c l i n e ,  t h e  s i t e  of 
much f a u l t i n g  and igneous a c t i v i t y .  Ruby Creek l i e s  near  t h e  
southern edge of  t h e  southern  Brooks Range metamorphic b e l t .  

The I d i t a r o d  f a u l t  i n  t h e  Kuskokwin region  i s  a major a r c u a t e  
f r a c t u r e  of T e r t i a r y  age which has  l o c a l i z e d  T e r t i a r y  volcanics  and 
a  number of g r a n i t i c  s tocks  wi th  a s s o c i a t e d  o re .  The F l a t ,  Nyac, and 
Candle p l a c e r  camps, s e v e r a l  q u i c k s i l v e r  d e p o s i t s ,  p o s s i b l y  t h e  
Goodnews Bay plat inum p l a c e r ,  and some o t h e r  smal l e r  mining camps 
a r e  l o c a t e d  along t h i s  break.  The Farewell  f a u l t ,  an .  apparent ly  
s i m i l a r  t e c t o n i c  f r a c t u r e  approximately 70 mi les  s o u t h e a s t  of t h e  
I d i t a r o d  f a u l t  h a s  a number of i n t r u s i v e s  and known mercury, l e a d ,  
zinc, and gold d e p o s i t s  along it. The two b e s t  known d e p o s i t s  + 

along the Farewell  f a u l t  a r e  i n  McKinley Park,  i n  o r  near  i n t r u s i v e  
rocks.  The c o n t r o l  of g r a n i t i c  s tocks  by deep f r a c t u r e s  and the 
p r e f e r e n t i a l  l o c a t i o n  of  o r e  depos i t s  i n  s tocks  a long f r a c t u r e s  seems 
t o  be ind ica ted  by t h e  p a t t e r n  oz' o r e  d e p o s i t s  i n  the Kuskokwim region.  
C e r t a i n l y  a  more than  average concent ra t ion  of  ore d e p o s i t s  occurs  
along these f a u l t s ,  

O n e  of the  principal conclusions of  the early mappers f o r  the 
U. S. Geological  Survey w a s  that t h e  widely s c a t t e r e d  p l a c e r  camps i n  
the I n t e r i o r  were r e l a t e d  t o  g r a n i t i c  s tocks .  I n  many of t h e  camps 
the o r e  minera ls  a r e  gold ,  s c h e e l i t e ,  c a s s i t e r i t e ,  s t i b n i t e ,  and 
cinnabar .  These i n d i c a t e  tempera tures .of  d e p o s i t i o n  ranging from 
high t o  low i n  a small  a r e a ,  t y p i c a l  of te lescoped d e p o s i t s  around 
shal low i n t r u s i v e s .  The r i c h  p l a c e r  d e p o s i t s  have been due t o  stream 
concent ra t ion  of many smal l  ve ins ,  and t o  d a t e  no l a r g e  lode d e p o s i t s  
have been found i n  t h e s e  camps. I t  seems l i k e l y  that r e c u r r e n t l y  
a c t i v e  major s t u c t u r e s  i n  t h e s e  p l a c e r  camps would i n c r e a s e  the poss i -  
b i l i t i e s  f o r  large lode d e p o s i t s .  One example of a p l a c e r  camp on a  
major s t r u c t u r a l  zone with ..a t y p i c a l  a s s o c i a t i o n  of p l a c e r s  contain-  
i n g  gold with a l i t t l e  ga lena  and c innabar  near  a g r a n i t i c  s tock  i s  
the Kennecott a rea .  The i n t r u s i v e  i s  n o t  g e n e r a l l y  considered t o  be 
t h e  source of the copper a t  t h e  Kennecott mine, b u t  it i s  l i k e l y  t h e  
two are r e l a t e d ,  a t  l e a s t  by a common source  o r  a common s t r u c t u r e .  

The concen t ra t ion  of t h e  mineral  d e p o s i t s  around t h e  Wrangell 
Mountains along t h e  f a u l t e d  n o r t h e a s t  and southwest s i d e s  provides  
a good example of  the l o c a l i z a t i o n  of o r e  along boundar ies  of t e c t o n i c  
blocks.  The l a c k  of v i s i b l e  con t ro l  by major faults i n  these  a reas  
i l l u s t r a t e s  the i n d i r e c t  connection of t e c t o n i c  f r a c t u r e s  t o  ore 
d e p o s i t s .  Willow Creek, l o c a t e d  along the southern edge of t h e  
Talkee tna  c e n t r a l  u p l i f t ,  o f f e r s  a  somewhat more d i r e c t  connection. 
In  t h i s  d i s t r i c t ,  gold d e p o s i t s  i n  q u a r t z  d i o r i t e  a r e  c o n t r o l l e d  by 
minor f a u l t s  which p a r a l l e l  t h e  major C a s t l e  Mountain- fault along t h e  
southern edge of t h e  uplift. . . - 



Postmagmatic o r e  d e p o s i t s  a r e  thought  t o  form when cool ing  i n t r u -  
s i v e s  are c u t  by f a u l t s  a t  t h e  proper  t i m e .  Such j u x t a p o s i t i o n s  o f  
f a u l t i n g  and igneous a c t i v i t y  should occur  wi th  greatest frequency 
along tectonic l ineaments ,  p a r t i c u l a r l y  those a t  the margins of  the 
central u p l i f t s .  The l ineaments  of p a r t i c u l a r  i n t e r e s t  f o r  mineral. 
d e p o s i t s  are t h o s e  marked by b e l t s  of i n t r u s i v e s  and extrusivesu 
This  igneous a c t i v i t y  i n d i c a t e s  t h a t  deep l a y e r s  of the c r u s t  have 
been tapped by f r a c t u r i n g .  F a u l t i n g  a t  the  surface along these zones 
may or  may n o t  be ev iden t .  Typ ica l ly  the  igneous a c t i v i t y  occurs  i n  
isolated centers just as o r e  d i s t r i c t s  a r e  u s u a l l y  i s o l a t e d  c e n t e r s .  
I be:Lieve that: t h e s e  i s o l a t e d  igneous centers along t e c t o n i c  l ineaments  
have signif i icelnt ly  greater than average probabi l i ty  f o r  o r e  deposits. 

I n  a s s e s s i n g  the  ore p o s s i b i l i t i e s  of i n t e r i o r  Alaska,  even us ing  
the possibly e r u d i t e  methods of t e c t o n i c  analyses ,  it i s  w e l l  n o t  t o  + 

overlook any c:lues. The minera l  i n d u s t r y  of Alaska. h a s  l a r g e l y  r e -  
s u l t e d  f rorn condi- t ions dur ing  the Cenozoic: which were p a r t i c u l a r l y  
w e l l  s u i t e d  for n~akj-ng concen t ra t ions  of placer gold. Areas w i t h  only  
scattered small  gold veins or with a  l i t t l e  gold associated w i t h  base  
meta l  deposits may conta in  p l a c e r  d e p o s i t s .  Both Ruby Creek and 
Kennecott Inave gold p l a c e r s  nearby. The a r e a s  around even small gold 
p l a c e r  d i s t r i c t s  have a b e t t e r  than average p r o b a b i l i t y  for containing 
base  metal  d e p o s i t s .  

General c r i t e r : i a  for o r e  f a v o r a b i l i t y  t h a t  have  been mentioned 
h e r e  are: ( I )  areas along t e c t o n i c  l ineaments ,  ( 2 )  areas along l i n e a r  
igneous b e l t s  (intrusive and/or e x t r u s i v e ) ,  ( 3 )  areas along margins 
of c e n t r a l  u p l i f t s ,  and more specifically, (4 )  areas around (small) 
g r a n i t o i d  intrusives along any of t h e s e  belts, and (5 )  a r e a s  near 
placer gold d e p o s i t s .  

EXAMPLES OF F A V O W L E  =AS, BASED ON TECTONIC CHARACTERISTICS 
..- . 

The  nor th-  t r e n d i n g  Haycock igneous bel t  that separates the Seward 
Peni.nsula from t h e  Koyukuk geosyncl ine c o n t a i n s  a number of placer' , 

creeks .  T h e  pre-Cretaceous and Cenozoic volcmics and Mesozoic grani-  
t i c  i n t r u s i v e s  i n d i c a t e  recurrent deep f r a c t u r i n g  a long t h e  margin of  
the Seward Pen insu la  bloclc; and p l a c e r  d e p o s i t s  on a number of c reeks  
i n d i c a t e s  m i n e r a l i z a t i o n  i n  the area .  Platinum and base  metals occur  
i n  some of the placers.  Fur the r  west another  igneous belt  trends 
n o r t h  from Cape Darby. H e r e  Mesozoic g r a n i t o i d s  are i n t r u s i v e  i n t o  
l i m e s  tone-schis  t bedrock. L e a d - s i l v e r  m i n e r a l i z a t i o n  inc lud ing  the 
Omilak d e p o s i t  lies near  t h i s  zone. Z'he geology i s  somewhat s i m i l a r  
t o  that of the southern  Brooks Range metamorphic b e l t  w h i c h  c o n t a i n s  
t h e  Ruby Creek deposit. 

Southwest of Nyac where some placer gold  has been found, the 
Xditarod fault zone c o n t a i n s  several diffferent kinds of i n t r u s i v e  



and e x t r u s i v e  rocks ,  a l l  of T e r t i a r y  age. Deep f r a c t u r i n g  h a s  ev i -  
d e n t l y  been r e c u r r e n t  i n  t h e  a rea ,  and t h e  p o s s i b i l i t y  of f i n d i n g  
economic d e p o s i t s  appears t o  be good. 

The Farewell  f a u l t  between Farewell  and Swif t  River  s e p a r a t e s  t h e  
e a r l y  Paleozoic  l imestone from Cretaceous e l a s t i c  wedge depos i t s .  
Within t h e  l a s t  f e w  years  c i n ~ a b a r  has been found i n  the l imes tone  
and some p l a c e r  gold  i s  known i n  t h e  a r e a .  Any g r a n i t e  bodies  along 
t h i s  f a u l t  ( t h e r e  i s  a t  l e a s t  one p r e s e n t )  near  t h e  c innabar  would 
i n d i c a t e  favorable  a reas .  

Fur ther  southwest along t h e  Farewell  f a u l t  i n  t h e  Tikchik Lake 
r eg ion ,  scattered g r a n i t e  i n t r u s i v e s  a r e  centered around a l a r g e  dornal 
a rea .  The f a u l t  c u t s  along one s i d e  of t h e  dome and should provide  
l o c a l  s t r u c t u r e s  favorable  f o r  o r e  d e p o s i t s .  I: . 

Along the n o r t h  s i d e  of the  Talkeetna g e a n t i c l i n e  four  smal l  
g r a n i t o i d  i n t r u s i v e s  with a s s o c i a t e d  molybdenum and/or copper are 
known, These are the Orange K i l l  copper-molybdenum d e p o s i t  n o r t h  
of t h e  Wrangell Mountains; the molybdenum d e p o s i t  on Ahte l l  Creek i n  
t h e  Slana  d i s t r i c t ;  t h e  molybdenum d e p o s i t  a t  Por tage  Creek, n o r t h  
of the Talkeetna Mountains; and t h e  Hayes Glac ie r  molybdenum d e p o s i t  
w e s t  of the Susitna lowland. Tlle geology of t h e  area i s  n o t  t o o  we l l  
known b u t  t h e  l o c a t i o n  i s  analogous t o  t h a t  of t h e  porphry copper and 
molybdenum d e p o s i t s  i n  B r i t i s h  Columbia, and it seems p o s s i b l e  t h a t  
t h i s  may be a  porpnyry b e l t .  

North of Lake Minchumina a b e l t  of Cenozoic i n t r u s i v e s  and ext ru-  
sives extends i n  a  n o r t h e r l y  d i r e c t i o n  f o r  approximately 60 mi les .  
Th i s  igneous b e l t  l i e s  a t  t h e  e a s t e r n  edge of the metamorphic rocks 
of the Ruby g e a n t i c l i n e  and probably marks t h e  l o c a t i o n  of a t e c t o n i c  
f r a c t u r e  along the margin o f  this o l d  c e n t r a l  u p l i f t .  Only a l i t t l e  
p l a c e r  gold h a s  been found, perhaps due t o  the deep overburden i n  t h e  
creeks, and not much p rospec t ing  appears  t o  have been done, This  
area i s  analogous t o  t h e  igneous b e l t  a long the  e a s t e r n  margin of t h e  
Seward Peninsula  and has  a s i m i l a r  minera l  p o t e n t i a l .  

I have attempted t o  o u t l i n e  a coherent  success ion  of t e c t o n i c  
even t s  t h a t  have shaped t h e  geology of  Alaska s i n c e  mid-Paleozoic 
t i m e ,  s t r e s s i n g  t h e  development of t h e  c e n t r a l  uplifts as the major 
t e c t o n i c  u n i t s  i n  I n t e r i o r  Alaska. I have a l s o  emphasized t h e  impor- 
tance  of  deep crustal f r a c t u r e s  a s  guides t o  o r e ,  p a r t i c u l a r l y  those  
f r a c t u r e s  l o c a l i z e d  along the margins of t h e  c e n t r a l  u p l i f t s .  I 
b e l i e v e  t h a t  t e c t o n i c  t h i n k i n g  along t h e  l i n e s  used here can g i v e  a 
sense  of d i r e c t i o n  t o  e x p l o r a t i o n  I and reg iona l  geologic i n v e s t i g a t i o n s .  
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Asproximately 149 f e e t  of adi  t 2nd. 42 f e e t  of s h ~ f  t e q o s e  a 

mineralized zcne a'oout 27 inches i n  width at  the E q l e  Creek gold-lode 

s rospec t .  Szmgles taken ecross  the ex:r.osed f a e  i n  the  e d i t ,  by engineer 

of the Ilerri t o r  i8.l Deprtment of %nes,  zverzge $60.83 a ton i n  go ld .  The 
+ 

underground workirlgs hzve not groven t he  strfke Length o f  the mine rd i zed  body, ." 

l'he g e o l o 6 ~  of the  Bagle Creek gold-lode pros-oect i s  s i n i l m  t o  the 

geology ir. the  Jumbo Pezk a r e a  of the Hixon Fork D i s t r i c t .  I n  the Jumbo Peak 

area mineralized zones occur r i rg  along t he  contact  between limestone and mon- 

z o n i  t e  m e  classecl as contact  metamorphic a522 m o  thermal re-olacement deposits .  

These decosi t s  zxe comgosed of high grzde,  i r r e g d m  s h q e d ,  discontinuous 

or0  bodies of l im i t ed  length ,  I r r e spec t i ve  of t he i r  size zn2 form they hzve 

been mined at a ~ r o f i t  on a small. s c a l e  f o r  s e v e r a  ; y e u s .  The E a g b  Creek 

go1.d-lode ~ r o s g e c t  i s  a. contact  o ~ e t m o q h i c  denosit  a6 f u r t he r  develooment 

work sllould prove that i t  too can be mined profita'irLy on a small s c d e ,  

P re l in i rmry  exen ina t i o~ l  and t e s t i n g  ind ice te  the  m i ~ e r d i z e d  zone 

t o  contain " f ree  mi l l i r~"  g3lZ~. A good recovepj should be  o b t a i x d  by ad- 

gao~at i  on methods. 

Lode and ~ l e c e r  r n i ~ i ~  have i.een cor.finec! t o  t h e  imed3c l . t~  v i c i n i t y  

of Juntjo Pezk i n  the Nixon Fork D i s t r i c t .  The d.iscovery of the  E q l e  Creek 

go1.d-lode urospect  d i sc loses  the  9resence of a. gold beming  zone s rox i rna t e ly  

s i x  miles  :L"roci t h i s  center  of mining a c t i v i t y .  I t  i s  very  l i k e l y  t h e t  -pros- 

gect ing w i l l  r evea l  the 13resence of o t h e r  gold occurrences tha t  a r e  of e q w l  

dis tance  o r  f - the r  from t h i s  l oca l i t y .  _,. 



Deta i l ed  geologic s t u d i e s  and we l l  plenned e-lorztion ad devel- 

olsmsni; p r o g a s  should revea l  the  presence of commercis.1 ore bodies i n  

e x i s t i n g  lode  mites of t h e  d i s t r i c t .  Known placer  depos i t s  a r e  worthy of 

ex2lora t ion wi th  a view of exp..nding known sagst rezks .  Bulldozers,  Oiese l  

gum-s a d  o t h e r  modern m.chinery used by the  Slaske 9 l a c e r  mirier hzve never 

'oe5n introduced i n t o  t k s  d i s t r i c t ;  i t  i s  e f i t i r e ly  l i k e l y  thz t  t h e i r  i n t r o -  

duc t ion  would b e  %he donicant  s r o f i t  f t ic tor .  .A/ 

i 
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Durixg August 1948 Bruce I .  Thom2.s , dssoc iz te  M i n i ? ~  h g i l z e r r  , .. .L 

L-1 II" 
Ter r i  t o r i d  De~zrtmerit or' iGiries , msae a. sre l imir is rp  exm.ir;ation of a lode- , -- 

go16 prospect  at Ezgle Creek i n  the 3Tixon Fork D i s t r i c t ,  Uaska. ( T i w e  1 . )  

This groger ty  i s  the  result or" a recent  discovery znci the  exzminati.cn w a s  

conducted p z r t  of  +hs T e r r i t o r i z l  Depzrtment of Mines p rogrm of giving 

technical  a s s i s t a n c e  t o  pros2ectors  zr-d sm~ll-mine* o s e r z t o r s  i~ Aleske.  

In  conjunction vri.th the Esgle Creek exsmination a g e n e r a  recofi- 

/ ,b n z i s s z ~ c e  was nz-de of the  lo&e  md. ple.cer mines i n  t h e  v i c i n i t y  o f  Junbo . 2 - k 

Teak. The Mespelt Nine, t h e  prirciga.1 cad long-time p o d n c e r  i n  t h e  d is -  

t r i c t ,  was c losed  and the  underground workings were not open f ~r e x a i n a t i o n .  

The:-uaderground wor?x ings  of o t h ~ r  nines were a lso  i n x c e s s i b l e .  f t  VIES 

im:;ossible t o  i ~ s s e c t  t h e  13hysicsl c s ~ c i t i o n  o f  the l o s e  aims i n  t h e  area.  

The gold ~ l s c e r  2 r o s e r f i e s  i n  the  v i c i n i t y  o f  Jm'ao  Peak were 

i n ~ c t i v e  tri th  t h e  exce-pti on of two s m d l -  s c a l e  hz.nd- o;era.ti ons . Tlzc  e r  

mines i n  the  a r e a  were a c t i v e  p r i o r  t o  the  discovery of lode  d e v o s i t s ;  t L e  

3resence of cozrse  rough go ld  n e a  t h e  h e a l  of the gold  b e a i n g  streams l ed  

t o  the search eni t h e i r  u l t i m a t e  discovery. 



The Ter r i  t o r i d  Deszxtment of Mines extends snecia l  achowledge- 

ment t o  M r .  & 14rs. B.A. "Bobw Stone, Wr'. 8 Mrs. Clinton Winaas, M r .  John 

S t ra rd  and M r .  E.M. W l e o  of Medfrz f o r  t he  cour tes ies  and kdndnesses ex- 

tended to  the engineer during the time of the  exanination, S g e c i d  g r s t i -  

tude i s  exten&ed. t o  Mr. A. Messelt of idcGrath fo r  ?rovidini; necessary 

t r m s ~ o r t a t i o n  f a c i l i t i e s  while io the  zrea. 

LQCgzI ax &jj ACCzSSIBIL;ITy 

." 

Mini .% and ~ r o s p e c t i n ~  a c t i v i  t p  i.n the Wixon Fork D i s c t r i c t  i s  

coxfi-ed w i t h i 2  a small ares. between 2 l a r g e  hedwete r  t r i bu t a ry  of Bixon 

Fork 2nd the  Borth Fork Kuskoh~im a v e r .  This aree i s  azproximately 12 

miles long and 8 miles wid.e znd l i e s  between p a r a l l e l s  63' 08l md 6Z0 l a t  

and rneridisnr; 154' 40' and 1.54~ 551. T3.e nearest  set t lement i s  Medfra 

which i s  l o c a t e d  at the h e a l  of n m i g a t i o n  on the Huskokwim River. Medfra 

has a small geoeral s t o r e ,  uos to f f i c e ,  roadhouse, srd s i r f i e l d  which i s  

c ~ b z b l e  of acconoda t i r i  s n 4 . l  a i rp lanes .  A tele3hone system end a t ruck  

r o d  connect t h e  mines i n  the Jmbo Pe2k mea with Medfra. The roed i s  

au?roxim2tely 1 2  miles ir ,  lengt11 and is maintained by the  Ueska Rozd Com- 

mission wit.h funds 3rovideC by the  Te r r i t o ry  of Alas&. The t e l e p h n e  system 

i s  m x i n t a i ~ e d  'oy the mine operators.  

--. 

'The E ~ z l e  Creek gold-lode ~ r o s p e c t  i s  loda ted  a t  the hesd of 

Z%le Creek which i s  located i n  the southwest corner of t he  z r ea  znd i s  

a.-,nroxim8telg 3 miles northwest o f  bfedfra, (Figure 2 )  . A cru&e t r a c t o r  

t r ~ i l  connects the sxospect w i t h  the t ruck  road a t  a po in t  zpproxima.tely 

one mile nor th  of Medfrz. This t r a i l  i s  wel l  defined end ea s i l y  t r zversab le  

on f o o t  throug ' r ,~ut  the e n t i r e  lecgth;  about & miles fol low d o n g  the  old  

Jentn&McGrath winter road.  A truck r ~ e d  could be constructed along t h i s  

route by s t ey ing  dong the h i l l  slopes end on the r idges .  

- LL 



A s m e l l  r sd io  s ta , t ion  i s  Located at X ~ g l e  Creek and d z i l y  

communication i s  mzintained with commercial s t a t i o n s  at McGrath. This i s  

the  only oge ra t i ag  r ~ d i o  s t a t i o n  ir the  d i s t r i c t  at the gresent  time. 

S u ~ p l i e s  and nechinery a re  s h i : ~ e d  from the s t a t e s  by ocean 

s te rner  t o  Be the l  thence u2 t h e  Kuskokrsin: Xiver by boat a.nd bzrge t o  Hedfra,. 

The cost  of f r e i z h t  , i n c l u d i q  insurmce ,  h a d l i n g  charges md wharfage, on 

general merchand.ise s h i ~ p e d  from S e a t ~ l e  ~ i a  t h i s  rou te  t o  Medfrs i s  a-pgroxi- 

a a t e l y  ~ 1 2 0 . 0 0  a ton. Air f r e i g h t  f r o n  Tairba&s t o  Medfra i s  104 2 gound : 
and passer-ger f a r e  i s  $35.00 o e r  2erson. . - A  s3eciA. sir f r e i g h t  r n t e  of 712 

a -2ound on l e r g e  shigments fron hcho rzge  t o  Medfra can be obtained. Diesel  

o i l  and ga so l i ne  cost  &out 2nd 25+ a gal lon,  r e spec t i ve iy ,  at Bethel .  

The Xixon Fork D i s t r i c t  i s  loca ted  i n  the Mt. McIlinlep Prec inc t  

an& Becord.i= D i s t r i c t .  %e recordiag o f f i c e  i s  located at McGrath, which 

i s  Qroximately 30 miles west o f  Medfra. 

The mines a& ?ros?ects  i n  the  Bixon Fork D i s t r i c t  a r e  ia 

a r ea  of low ~ o u c d e d  h i l l s  t h z t  fcrm the nor th  f ron t  of t he  3roa.d e q z n s i v e  

vz l l ey  02 t he  Xortl? Fork Kuskahrim Biver . The Bagle Creek yrosnect  i s  

about 800 f e e t  zbove sea l e v e l  and the loLe mines i n  the v i c i n i t y  of J'mbo 

Peak z r e  w-~rox imz te ly  1,500 f e e t  i n  e leva t ion .  The u3ser  por t ions  of the 

s t r e a s  the t  c u t  i n to  the miner~t l ized a r e e  have stegp gra.dients end a r e  

confined within  n:xrow s h q e d  va l l ey s .  A t  the lower ends they meender 

across brozd e ~ a z s i v e  v a l l e y  f loors ,  

U C e r ,  poplzr ,  b i r c h ,  sFruce, 2nd moss, b lueberry  and c r snber ry  

grow along the  tops of the  rounded r idges  and along the va l l ey  ~ ~ 1 1 s .  



Bair ly  l e r g e  spruce, 2 f e e t  i n  d iane te r  or  more, grow along strezm courses 

and near the  botcom of t he  h i l l  slopes. Dwarf spruce i s  g e n e r d l y  found 

i n  aseas of sermc.nentlp f r ozen  ground while th ick  2atches  of willow, s l d e r ,  

and some b i r c h  a d  p o ~ l z r  grow i n  a rees  o f  ;>ermanently t h ~ w e d  grounC. 

Wiblow ~ n t  d d e r  i s  general17 found i n  &an? ground d o n g  the bs&s of streams. 

Von. T r a k  h f o n n t a i ~ ,  northeast  of the  d i s t r i c t ,  i s  a prominent 

land mak i n  t h i s  region. Yhe mountains betwesn t h i s  peak aui the mining 

a r ea  a re  qtzite rugged and a r e  from 2,000.feet to 3,000 f e e t  i n  he i gh t .  

The h i l l s .  to the west of t he  d i s t r i c t  a r e  low 2nd well  rounded. 

%ne ninerzl.ize2 ereas st the he%& of E2sl.e Creek ad i n  the  v i c i n i t y  

o f  Jumbo l?e& a re  covered with 5 to  6 f e s t  of overburden. Thorough pros- 

2~1ct i r ig  recpi res  the excavation or" mzny trenches and ? i t s  i n  these sect ions .  

The clims.te i s  suba rc t i c  and :is &aracterbized by l o w  cold winters 

2nd rrulatkvelp shor t  w a r m  summers . Win't e r  teqeratures are o f t  t i n e s  -60Q t o  

-70' I?. E ? I I ~  t h e  suamer t en2era tu res  a r e  as high as 85' t o  95' 2 .  The preci- 

p i t a t i o n  in this region ap2ears  t o  be s l i g h t l y  more than elsewhere i n  d j a -  

cent  regions.  k i n g  the  rainy secson t h e ~ e  is snf'ficLent weter f o r  both 

l a rge  and. small plecer  mini= ogerations but during t he  d r y  season g l z c e r  

mining prsc t i ce . l lg  sto-ps e r t i r e l y .  %ere i s  s u f f i c i e n t  water a t  2-1s 

C ~ e g k  f o r  con t i r i uc~s  ogera t ion  o f  + m a l l  m i l l ,  35 to  50 tons c a p c i t y ,  both 

summer and win te r .  This m i l l  could be constructed at t he  hezd of t h e  creek 

within 800 f e s t  of the mineralized zone, I n  the Jumbo Pezk a r ea  su f f i c i en t  

water may be o'otained from Kidden and Baby Creeks f o r  year  a rou~c i  m i l l i n g  

operstions. 



A few prospectors and miners comprise the e n t i r e  populat ion of 

t h e  d i s t r i c t .  Miners and other  s k i l l e d  workmen a r e  broaght i n t o  t h e  d i s t -  

r i c t  from o ther  more ?npul.ated areas of i n t e r i o r  Alzska. 

Hedfra i s  the  g r i n c i 3 a l  t r e d i q  center  f o r  many Indiens who t r a g  

i n  the a i j o i n i n g  regions. Most of t he  Indians  l i v e  zt Xicholai which i s  

about 16 mi les  u3streqm from Wedfra at t h e  collfluence o f  the  South Fork + 

an6 the E~.akoh!in Biyer.  Many of the  I f i d i , ~ n s  are good t r o r h e n  and- can be 

t rz ined to  do seni -ski l led  work a t  the  mines. 

t7 -wo smell log  c.?*oins, one ne,?r the  d rossec t  zc' the other about 

$ mile away, c 3 n s t i t u t e  t h e  p r inc i2a l  bu i ld ings  at and nezr  the Ezgle Creek 

prospect. These cabins = r e  used as liviz-4 p s r t e r s  at the g r e ~ e o t  time. 

A bunkhouse, mess house m d  two bogies comori se the  l i v i n g  faci1.i t i e s  a t  the 

Meszelt Xine i n  the Jum'oo Pezk are r .  Sever21 cadbins a r e  located  at the  

s i t e s  of the  ?resent  and e r s twhi le  l z c e r  mining opera t ions .  A rozdhouse 

at  Medfra. p rav ides  q u a t e r s  and bead f o r  t r a v e l e r s  i n  and out of t h e  

d i s t r i c t .  There are a l s o  severa l  cabins at Medfra, t h a t  a r e  used by var ious  

prosgectors end t rzppers  f r o n  time t o  t h e .  

There i s  no permanent 7309ulati.3n at Medfra w i t h  the excegtion of 

t h s  t rzder  and roadhouse o$ers.tor. This l o c a l i t y  se rves  s o l e l y  as a 

d i s t r i b t i o n  c e n t e r  f o r  t h e  p o s > s c t o r s ,  miners, 3 d  t r z ~ g e r s .  



HJ: ST0:F.Y LW PRODUCTION 

I)laczr gold w ~ s  discovered on ilidden Creek fr June 1917 and 

d i  scclveri e s  were made soon t he r ea f t e r  on Iluby , Mystery e r d .  Submaxizze 

Crceks. Coerse rough gold found st the  very hecd o f  these s t r e m s  stirnu- 

l a t e d  the sea rch  f o r '  the bedrock sources. The Crystal  l ode  was discovered 

at the h e a l  o f  Buby Creak i n  1918. SeverLL huadred tons of high-grpde ore 

were mined and shi?ped t o  the  %corn2 Snelter dur ing  1919 and 1920 from tl l is ,  . 
g r o p r t p .  &ci= the  interum mmy signs .af mineraliza.tion l e a  to the  

steking of meay claims. I n  1920 the T r e d w e l l  Yukon Co., Ltd .  1ee.sed and 

purchased s e v e r a l  claims 2nd i n  1921 they erected a t e n  ton  s t m ~  m i l l  ai: 

the  hesd of Ruby Creek. Production stzxtet l  immediately a f t e r  the  e r ec t i on  

o:f t h e  n i l 1  m d  continued u n t i l  1923 at which time the  com?any disco;z",nued 

the o?eration. The proper ty  m d  m i l l  owned by t k i s  comga.ny u l t imate ly  

passed t o  tho Mespelt b ro thers  who have oy~erzted ~ I rnos t  continuous1y up Go 

the present time. 

It i s  e s t i m ~ t e d  t h a t  over $2,000,000 do11ms i n  gold has been 

sroduced :from the  lode ~ n d  plscer  operat ions  i n  the Jumbo Peak a r e a .  

A$proximetel$ $1,700,000 was ~ r o d u c e d  f ron the lode mines m d  a~.?roximately  

$300,000 from t h e  p lacer  mines. 

P l a c e r  mining on a small s ca l e  preceeded the  discovery of the lode- 

gold arosneci; a5 the he& of Eagle Creek. Mining wes done by haad methods 

i n .  the! ez-z-lg 1920s. ! h e  presence of p l a c e r  gold. s t imulated the search f o r  

i t s  bdroc:k source as was t h e  case i n  t he  Jumbo Pe& %sea. It wes not u n t i l  

1941, how5var,  that Ghe presence of l ode  gold deymsits a t t r a c t e d  my a t t e n t i o n  

i n  t h i s  section. A sma,lY mount o f  development work  h ~ s  been done i n  recent  

y e a s  . 



r 
I t  i s  estimated t h a t  the g l z c e r  gold production i n  the Eagle 

Greek sea. hzs  mounted t o  but a few thousand do l l a r s .  There has been no 

gold product ion f r o m  the  . l o d e  de-sosits i n  the  area.  

LoLe a d  placer  claims a - e  descr ibed i r  the f i l e s  of the recording 

o f f i c e  at Nc&ath. I 

- - 
Jumbo Pe& Area 

?1=.cer mining claims a r e  ctmcd -by the f o l l o w i ~ ~ ~ e o ~ l e :  

Hid(, en Creek, C .>I. Plinms , I-iedi'ra; Holnes Gulch, E.31. ?&=lea, lriedfra; , 
i' , , 

and Ruby C r e e k  md Crystal Gulch, J o h n  St rand,  ?4eurs. 

The Mespelt Mine and m i l l  zt the head of Elmi Creek is owned by 

the  Mespelt b ro thers ,  Charles a i d  M o l ~ h .  Adolgh M e s ~ e l t  l i v e s  a t  McGrath. 

The Vihalen-Kine at  the  he& of Xolmes C d c h  i s  owned by E .M. Whalen and 

Associates,  Medfra. 

E w l e  Creak Area 

Plzcucr cleims a t  the he& of E q l e  Cre?k m e  owned by B.A. " Bob" 

S t  one, hiedI"ra, &'Ld J .E. &I, McGrath . 
I',.?&- lode claims,  a_s-~roximatelg 1,500 f e e t  long by 600 f e e t  wide, 

the Eagle Head, B i g  Berthz,  Mistake and D a a f i n o  a r e  owned by B.A.  #BobR 

Stone, Medfra, and J.G. Bayless ,  F d r b a ~ k s ,  These claims cover the  E a g l e  

Creek gold-lode prossect .  



The country rock i n  the v i c i n i t y  of the mining uld prospecting 

, areas  c o n s i s t s  of l imestone,  sendstone and shs le .  Two main i n t r u s i v e  masses 

of q u a r t z  monzonite a g e %  t o  hsve invaded the  sedimentary rocks of the 

a e e s  nanelg ir; the vicirri t y  of Jumbo Peak zad Eagle Creek t o  the southwest. 

I n  these two l o c a l i t i e s  Limestone i s  the  gredominznt sedimentary rock, 

J l ine ra l i za t ion  o c c ~ x s  i n  c r y s t s l l i n e  l imei tone nem the  contact  of t he  q~lar tz  
+ 

monzonite. I%e i n t r u s ive  mass at Jwnbo Peak i s  roughly e l l i p t i c a l  i n  sharoe;. 
. - 

end i s  a b u t  f i v e  miles i n  1ens;th and two miles i n  width; at Eegl~, Creek 

odly a very small ?or t ion  o f  the  i n t m s i ~ e  mass has been outl ined.  The in- 

t rus ive  masses i.2 both  l ocz l - i t i e s  m e  proba51y the roof pendants of a large 

g r d  t i c  b a t h o l i t h  t h a t  h2va been ex7osed by erosion. 

John S.  Brown, Geologist ,  U.3, Geological Survey, m?tes the  follow- 

i ~ g s t a t e m e n t s  r e l a t i v e  t o  the general f e a t u r e s  of t he  principa.1 lodes  i n  

the Xlxon Fork D i s t r i c t  : r/ 

HThe ores  of t h e  th ree  lode claims zbove descr ibed,  which consti-  
t u t e  the o d p  notable cldms,  i n  the d i s t r i c t ,  z r e  of t he  Gy--2e commonly 
ca l l ed  con tsc t  or contact-netunor_ohic d e ? o s i t s ,  such as a e  formed t y ~ i c a l l y  
e r o m l  the borders  of an igneous i n t ru s ive  mass, e sgec i z l l y  i n  limestone 
wall rock. The ores  were deposited from r i s i x  so:Lutions given off from the 
monzollite a s  i t  cooled 2nd c ry s t a l l i z ad .  These so lu t i ons  were fe.irl;y ho t ,  
They contained gold and cosger and c a r ~ i e d  much s i l v e r  an6 othzr common sub- 
stances. On reachiqq the  l imestone they found a favorable  >lace  t o  de-2osit 
t he i r  hemy mineral con t en t ,  2nd- they 3enetra ted a l o w  ang conperdent f r a t n r e s ,  
bedding -?:lznes, o r  c a v i t i e s ,  i r r e g a l a r l y  replacing the l imestone,  a l t e r i n g  i t  
t o  qmrtz an?. s i l . i ca tes  ~a?- degos i t i rg  cog?er ,and gold, 

" 

1/ U,S.G.S. B u l l s t i n  783-D Tne Nixon Fork Countryn by John S. 3rown. - 



"Such ore  bodies a r e  usual ly  i r r e g u l a r l y  d i s t r i b u t e d  more o r  l e s s  
along the  c o n t a c t  but i n  p lzces  even severa l  hundred f e e t  from i t .  They 
occur i n  loc l - l ized ore  shoots  or  bunches, and the v r l n z b l e  mat e r i a J  i s  gen- 
e r z l l y  s-sot ty .  Most of t h e  o re  bodies seem to  heve been ra the r  smell, 
g e n e r d l p  l e s s  thsr, 100 f e e t  i n  l a t e r a l  o r  v e r t i c d  e x t e n t ,  a d  o ther  ore 
bodies t h a t  nay be discovered w i l l  p robzbly  be of similzr dimensions. " 

5.3.  H e r t i e ,  JT. , Geol&st ,  U. S. Geological Survey, described the 

minera l i za t igz  of the lazes i n  the v i c i ? i t y  of J-lmbo ?e& i n  the  fol lowing 

manner : 
z/ 

nThe ? r i n d - d  g2ld  lodes l i e  a t  or nezr the contact  of t h i s  i n -  + 

t rus ive  (mnnzmi t e )  mass vi th  the Paleozoic l i a e s t o n e ,  a,nb most of those so ' 
far discovered occllr i n  the  limestone, th.mgh f ev o f  then a r e  more t n a  100 
f e e t  from the c s n t a c t .  As these  lodes occur on low r i d g e s  where outcrogs 
a r e  l s . c k i ~ 2 ,  an5 as the  W e r g r o u a d  work hzs  been done nainly i n  bodies of 
o r e ,  the confzc t  r e l s t i o n s  bet we::^ the i n t r u s i v e  a26 country rocks a e  n o t  
w e l l  kmwn. SCficien",work hs.s be?z do2e hor~rever, to show thz t  t h e  western 
margi:r of tbe quartz nozzcni te ,  s.5ong which the  lodes o c c l n ,  i s  verlr i r r e g u l a r  
i n  out l ine  ~ncl hos numerous a9or;h~ses.  I t  i s  a l s o  ag3arent  thz t  t h i s  i rregu- 
lar  contact l i n e  h?s been I"urther modified by cross f z u l t i a g ,  some of wnich 
occurred 2 r i o r  t o  the  d e s o s i t i o n  of the orss. I n  f e c t ,  i t  seems urob%blp 
t h a t  the ore-bearing so lu t ions  foliowed f z d t  p l m e s  as wel l  as  contact  planes 
i n  t h e i r  u p m r d  migration. 

"The lodes c o n s i s t  of irregular-sha,?ed masses of oj-e, which have 
no d e f i n i t e  boun0zxies but  f d e  out i n t o  l e s s  miners l ized or unmineralized 
country rock. Some of these  o r e  bodies a r e  rongb-17 lens-shzsed or disk- 
shased. Most of then,  r e g z r d l e s s  of t h e i r  shzqe, hzve ver t ica l .  or hor izonta l  
dimer~si3r-s of  l e s s  than 100 f e e t .  Ia a f i d i ~ i o n  to  irregularity ir ,  s h a ~ e  there  
i s  a marked i r r e g u l a r i t y  i n  the d i s t r i b u t i o n  of gold  i n  them, f ~r the ore 
c o m ~ a l > -  occllrs i n  i r r e m a r - s h a ~ e d  shoots , of v s r y i w  v a l u e ,  w i  t h i n  e gener- 
a l l y  minera l ized ore body. The mzthods en:lcged f o r  fot,lowirz a d .  recognizing 
ore  of worha 'c le  g r ade  d i f f e r  at differezl ;  ~ r o g e r t i e s ,  f o r  2t scne ~ l c c e s  the 
greviJenca o f  co29er minorz l s  i s  m ir?dex of  high gal?- c2n%ent,  2nd at other 
p lsces  the re.rerse i s  t rue .  

"The ores  c s n s i s t e d  o r i g i n e l l y  of gold-be=:= cop;2=r and i r o n  
su lnh i i es  but  h w e  befn extens ively  el te-ed by p o c e s s e s  of s = f i c i d  
oxidat ion,  so  t h a t  much of t h e  gold hzs  been re leased f r o 3  the  sulshides  ar:d 
now occu2s as f r e e  gold recoverz701e by amalgsmation. MosCu of the ogerat ing 
s h e f t s  so f= suilk hzve shown t h i s  mixture of f r e e  gold a.nd oxidized sulph- 
i d e s ,  but t h e  r s t i o  of oxidiz&d t o  u o x i d i z e d  ores d i f f e r s  i n  d i f f e r e n t  o r e  
bodies. Thus, the ore  at t h e  Whelen mine i s  described zs b e i ? ~  a l a o s t  wholly 
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oxidized,  wherezs i n  -he C r y s t a l  lode ,  at t h e  I l e a  of 2uby Czeek, t h e  o re  
consis ted  of unoxidized o r  l i t2 le -ox id ized  c h d c o ? y r i t e ,  ~ y r i t e ,  and b o r d t e .  
The oxidized o r e s  cons i s t  l a r g e l y  02 t h e  b a s i c  carbonates of cogper a06 ox- 
i d e s  of  copaer ,  . i n t i m a t e l y  mixed rdth i r o n  hydroxides. These o x i i i z e d  ores  
hzve zlso d o a b t l e s s  been m z t e r i d l y  enriched by s w f i c i z l  s rocesses ,  zad as 
a r e s u l t  of such condit ions i t  i s  to  be e q e c t e d  t h a t  t n e  ores w i l l  r o t  only 
become l e m e r  15th deyth hzt w i l l  a l s o  con ta in  l e s s  f r e e  gold a,ad w i l l  there- 
f o r e  become grogress ive ly  l e s s  a d q t e d  t o  f r e e  m i l l i ~ , r .  Inasmuch, however, 
as ?resent  mining o . ~ e r a t i o n s  hzve not extended below t h e  zone of oxiciation, 
and much s u r f i c i a l  s ros?ect ing end mining remains t o  be done, t h i s  ma t te r  of 
decreasing t enor  e ~ d  . increas ing r e f r a c t o r i n e s s  with degth at gresent  mer i t s  
only ? lac ing  ari record f o r  fu:ue considerat ion.  

"30 de1;ailed s t u d i e s  have keen msde regarding t h e  or ig in  and par* 
genes is  of t h e s e  ore minersls .  Sone t h i n  sec t ions  of the main in:rusive mess 
and oP the  o r e s  an& well rock heve been exmined by t h e  w r i t e r .  @om these- ' 
i t  i s  q g a - e n t  t h a t  the i n t r u s i v e  mass away from the  c o n t a c t ,  c o n s i s t s  of a ' 
hnidj.omor7hlc granular  r ~ c k  com-sosed e s s e n t i a l l y  of quar tz ,  f e l d s y c ,  and 
m d i c  a d  accessury  minerals .  The f e lds3ar  c o n s i s t s  of o r t h o c l ~ s e  snd plagio- 
c lase  near er.Cesine, and these  two minera ls  occuzr i n  q p r o x i r n z . t e 1 ~  equal pro- 
gor t ions .  The mGic miner=l.ls ulnlike those i a  some of the other T e r t i z r y  mon- 
zordte rocks of t h i s  region,  show l i t t l e  ev ic ie~cs  of c r y s t a l l i z a t i o n  as pyro- 
xene but, i n s t e z d ,  cons i s t  of e i t h e r  b i o t i t e  or mixtmes of b i o t i t e  an2 horn- 
blende. The accessory minerals  are .orif ici~all : i  a .?at i te ,  t i  t a n i t e ,  =nd i r o n  

0 ores .  ~ n i s  r o c k  i s  obeigusly a part2 rnonzor-i-e, and t h i s  determination has 
recen t ly  been confir;a& by a chemical a n d y s i s .  20 ssecimen of the  c p a r t z  
monzonite where i t  has been ~ " l t e r e d  by o r e b e a r i n g  s o l u t i o n s  was z v a i l a b l e  
f o r  examination, kt one fine-grained d i k e  below t h e  70-foot l e v e l  i n  t h e  
High Grsdde s h c d t ,  agains t  ! ~ c h  the  ore  l2,y, w a s  found t o  be so extens ively  
s i l i c i f i e d  ~.n$- s e r i c i t i m d  that only t h e  f a i n t e s t  o u t l i n e s  or ghosts  of pre- 
existing f eldsgaxs could be discerned,  

I' Nos t of the  oxidized o r e s ,  rege.rdless. of t h e i r  corn-.?osition, w e  
gresn or  greenis!l yellow, e x c e ~ t  Yaose c ~ n t a i n i n g  e m r i t e ,  which s r e  n o t t l e d  
green  and b lue ,  They a r e  l u s t e r l e s s  and ear thy i n  a-ezrmce,  a.6 t h e  f u l l y  

r1 oxidized o res  l o o k  more l i k e  s t a i z e d  cnnatry rock than  o re .  l h i n  s e c t i o n s  of 
some of t h e  oxidized ores show a mixture maizly of c d c i t t ,  i r o n  hadroxides,  
and copDDr car'iooztes , with cor.siderable s e r i c i  t e  and c - u a t z  i:? some s?scimens 
8.nd 2 . 1 ~ 0  iuore o r  l e s s  ~seudo- i so t ro -p ic  c h l o r i t e .  These rninerz-1s occur i n  o u t  
i n  a l m e L l z r  arrangement and i n  ? a r t  i n  an i r r e ,w .~ . r  feshion suggest ive of 
metasomstic re-..>lacement. % i s  o re  i s  ev iden t ly  i n  l?zrge neesure a. l i n s s t o n e  
t h e t  hzs beer; re?lz.cad by o re  minerals .  Another ty-92 of o-e, which occurs 
s p r i n g l y  at t h e  E l e s ~ e l t  n r o ~ e r t l i ,  i s  very fias grz,i2ed and consisf s  l z r g e l y  
02 epidote and su'aorclinatelg or" z e o l i t e s  e.2d other minerals .  This r o c k  co- 
ta.ins m?ny m i m < e  f r a c t u r e s ,  which a r e  f i l l e d  with i r o n  hydroxides end. cosper 
c=bonc.tes. h o t h e r  umru-..l t:pe of o re  t h a t  occurs i:,l snzll m3mts 0 2  

the Souther2 Crass and Texa,s clzims consis3s  mzinly o f  c e l c i  t e ,  i r o n  hydroxides 
cogser c r r 5 o n a t e s ,  g s n e t ,  egi&ote ,  aad s e r i c i t e .  

"Tie  ore  the t  hzs  be~jn  mined at the  severa l  grl3gert ies hes 2robzbly 
ranged from 33.5 to  s e ~ e r d  handred dol!.ars a ton, but the  zversge v r l  v....e of 
the  ors  et the l-fesnelt sroszrt;;  i s  prob.i;.blg 'oet~..reen $22 2nd :$55 2 t o n .  
( A l l  these f i g x r e s  a r e  based u:?ol; the ~ l d  vs.lue of golc'i. ) Besides gal.- the 



ore  c u r i e s  from 1 to 15 ounces of s i l v e r  t o  the ton ,  and as only a s x d l  
p.rt of this i s  d l o y e d  wi th  the gold,  rnost of i t  must occur i n  o ther  I"orms. 
Mo f r e e  s i l v e r  i s  bel ieved to be ? r e s e n t ,  as no na t ive  s i l v e r  h?.s bee3 recog- 
nized and no s i l v e r  nuggets s r e  fouiid i- the  ~ 1 . c e r s  der ived Trom these  lodes, 
I t  i s  the re fo re  believed t h a t  s i l v e r  or s i lver-bear ing cooDzr or  l eed  m i n e r d s  
must be ?resent i n  the unoxidized ores .  Zhe ore c a r r i e s  from 2 t o  1 2  ~ e r c e n t  
o f  copper, l z r g e l g  i c  the  form of c h a l c o y j r i t e  an<. bor rd te  i n  the 3r inzxy 
o r e s ,  thou& a l i t t l e  c h e l c o c i t e  has besn noted. I n  t h e  oxiCizei5 o res  t h e  
ccpger occms  rnziriiy es mala.chite, a z u r i t e ,  2nd black ezr thy oxi5.e~ oI" cop?er, 
.A. s m d l  amoui~t of na t ive  bisnuch d s o  occtlrs i n  these o r e s ,  but numerous 
l a g e  bismuch nuggets m e  of comnon occ=rence i n  the  stream gle .cers .  One of 
these bismuch nuggets rv.s znalyzed i a  ~kp, leboi-atory of t h e  Uiiitgd S t z t e s  Gec- 
l o g i c ~ l  Suzze;~ f o r  the mets l s  golds,  s i l v e r ,  and coy-oer, but none of these  
were detecteC. Unlike the o res  associe ted  with the monzonitic rocks elsewhere 
i n  the Ruby-Kuskokwim region,  these o r e s  c b r t z i r  no c i m a b a r  or  s t i b n i t e ,  nor 
we .:.hese mioers.1~ found i n  t h e  derived ~ l e c e r  concect ra tes .  I 

"The v r & l  rock i s  a, fire-g-.ir?ed.recrys t a l l i z e d  limes-lone, l o c a l l y  
much i ron-s ta ined 'mt not i n  generzl  g res t lg .  s i l i c i f i e d  o r  otherwise a l t e red .  
I n  :la.ces, however, mining operat ions h;ve exsosed 'oaii2s of  highl;,; a1 ;ered 
wall rock cor i t r i r ing  t p i c e l  cor.tzct-metanoqhic mine ras .  Severd. sam->les 
of such rock frorr! the High Gra.de & & t ,  on the  P.ies?elt ~ r o p r t y ,  sl:.owed con- 
s idersble  m i a s i c n  i n  g r z n u l z r i  t y ,  r a ~ g i r - 3  from coarse ly  c r y s t a l l i ~ e  to  
aphani t ic ,  but a l l  02 them c o ~ s i s t e d  e s s e n t i a l l y  of g s z n e t ,  dio-oside, and 
egidote,  vfir;h more or  l e s s  c a l c i t e ,  z e o l i t e s ,  a .6  z ? a t i % e .  A metsmor-::hic 
2,ui-eole iz -:he limestone n e u  t h e  quartz moomite a t  the %elerL yro-certy i s  
e s s e o t i a . 1 1 ~  e. g ~ a u l a r  mixture o f  egidote  (both  i s t a c i  t e  and c l i n o ~  i s i t e )  
and gpoxene ,  together with z e o l i t e s ,  t i  tani te ,  a y a t i t e ,  s e r i c i t e ,  c a l c i t e ,  
ckiiorike, a d  a cogper c ~ r b o n a t e .  

These c h a - a c t e r i s t i c s  of the i i n t r u s i v e  rock,  the  o res ,  the  
wz.11 rock suggest tha t  the  Paleozoic l icesSonn,  or c o u t r y  rock, was exten- 
s ively  r e c r y s t a l l i z e d  at t h e  t i n e  od t h e  nonzoxit ic  izl trnsion and w2.s loca.lly 
s i l i c i f i e d  and s i l i c a t e d  by cor-te.ct m e t m o r ~ h i s m .  I t  does not fo l low,  however, 
t h z t  the o res  z r e '  o f  coztact-rnetziaorphic origir , .  On the  cor-tra.ry, t h e i r  
genera.1 c h a s c t e r  sugg;ests t h a t  they o r i g i n a t e d  at a. l a t e r  s tzge i n  the  i n t r u ,  
s ive  sequence 2zd were formed by the re21zcement of l imestone by sulyhi.de 
o res ,  which were derived l ron  hnogene aqueons o -e -bezr in~  so lu t ions .  '=he 
Fresence of g ~ x n e t ,  DpoxeEe,  e.rd a s a t i t e  i n  some of these  o res ,  however, 
suggests t h a t  t h e s e ,  zt l e z s t ,  were higbtem-pereture hydrotherm2.l d e p o s i t s ,  
3ut the dur.ztion of the  h i n s r h l i z i n g  3 rocess  i s  not known, 2nd most of the  
o res  mag hew been, formed a.t c o n c i d e r ~ b l ~  lower t e ~ ~ e r a t u r e s .  " 

V e r z i d i o e  , i - e n t i f i e d  by the  :Z.eri-i toria.1 De2ar'cment of Mites , 

occu;-s i n  dne o r e s  of the l h ~ l e n  Kine. Vermiculites s e c o n d ~ r y  m i ~ e r e l s  re-  

s u l t i a g   fro^ t h e  hydro~~hem.d.  I t e r z . . t i o n  of the  micas 3 i o t i t e  2nd ghologo- 

p i t e ,  are hy6rated s i l i c z - l e s  i n  3zrt c l c s e l ; ~  r e l a t e d  t o  the  ch lo r ices  bu t  



%e gald-beming minerd ized  anne a t  the E2gI.e Creek grosgect  i s  

agroxjimately 90 f e e t  from the  quartz monzonite. Fre  e gold occurs with a 

srnA.1 amount 02 ? .p i te ,  l imoni te  , s i d e r i t e ,  c a l c i t e  , all& some q w s t z .  No 

conper car'bol;a,t e  or cosger sul;M.de minerals  h w e  been i d e ~ t i f i e d .  G~trnet  , 

eoidote, a c t i n o l i t e ,  c h l o r i t e  and s e r i c i t e  &re z lso  f o W  iE the mizera l ized 

zone. The con tac t  line h e r e ,  r s  elsewhere i n  i;he d i s t r i c t ,  has been nodif ied  

by cross fzultirig. The abuniia.nce of i r o n  oxides and i r o n  c a b o n a t e s  i a d i c a t e  

t h a t  the z roce s se s  of ox ida t ion  were ac t i vb  i n  the mineralized zone. %'he hi& 

te rn~era tu re  n i r e r d s  g a n e  t , egibote a n i  tcemol i te  a r e  charac te r i s  t i c  contacf 
. .. 

metamomhic mi r e r ? l s  and hero serve t o  c l a s s i f y  t h i s  de sos i t .  XO d e t a i l e d  

s tud ies  hzve bee2 mzde to  ver iZy the c l a s s i f i c a t i o n  and no. a t t e q t  has been 

made t o  t r a c e  out  the success ion i r ~  which the  minerals have detreloped ir the 

o r e  zone. Such s tud ies  w o u l d  serve t o  d .e f in i t e ly  es ta 'o l ish  the t m e  of 

deposit .  '%he l imestone a l o r i  the contact  has been d t e r e d  by the  apartz 

monzonite i c t m s i o n  producing various s i l i c i o u s  phases which grade o a t w m d  

f r o m  the igpeous inass ir t to gure w h i t e  crys ta l l i z le  l imestone.  (Figure 3 ) .  

r -wo ciiennel szzl;!r;les 4n vrice and 3" dees were c u t  across  ;he t r u e  

width of the minerzlized zone i n  the f ece  of the A i t .  'Phs e n t i r e  s ? a ~ l e s  

were retained. f o r  ssszy. 

Feighted vzlue =d tzbulzted r e s u l t s  are shsvn i n  Yzble I .  

G r ~ b  s~m?les ware t&sn from meter id .  ex t rac ted  from a s n a l l  trench 

e t  the bottom of the s h d t  an6 a I m g e  s t ock  2 i l e  estiinated t o  con tz in  20 

tons of ore .  The r e s u l t s  of asscys a r e  l i s t e d  i n  Teble 11, 



S ~ m ~ l e  No. Ounces P e r  Ton Value Per Ton Width of Zone 
Gold S i l ve r  

S tone103  2.96 Trace $103.60 25 " 
Stone 104 0,72 Trace 25.20 30 

Smple  80. Ounces Per  ,?on Velue Per Ton Samgle Location 
Gold S i l ve r  

Stone 101 1. 20 Trace $42.00 From dumy n e a  
c o l l a  of s h d t  

Stone 102 0.34 Trace 11.90 near snsll  
trench 

Stone 106 0.47 11.45 L a g e  s tock p i l e  

All asszys were m d e  by A.E. Glover, Asscyer T e r r i t o r i e l  

Dep2rtment o f  Mines Asszy Off ice ,  College, Alask,. 

The present  e e o s u r e s  do not permit estimate of ore reserves .  

DETCLOPMZ>Z _&3 UFD~ZRGR~~~D WO2X.I KGS 

The nnderg~ound workir?gs i n  the vici-nity of Jumbo Pe& were inac- 

cess ib le .  I t  i s  re:orted t h e t  the sha f t  at the Messelt Mine wss s u n k  t o  the 

460 foot  l e v e l  during 1947-1948. B small block of ore w e s  mined from t h i s  

l e v e l  before the  9 r o ~ e r t g  closed dov-, The Whalen Mine has been c lose6 f o r  

s e v e r d  gea r s  a d  mining onerr t ions  at the McGowan-bles~elt p rose r ty  were d s o  

discontinued severe3 y e = r s  ago, No developmelit i s  i n  p o g r e s s  on -pl~.cer  

p roper t i es .  



Fhe ~ r i n c i ~ a l  develoymeEt work at Esgle Creek cons i s t s  of 149 
--. 

f e e t  of sdit 42 f e e t  of s h d t .  The general  d i r e c t i o a  of the  e d i t  i s  

north; it Gvz.nces towwd the  downwmd ~ r o j e c t i o n  of t h e  shzft. The en- 

trance i s  at t h e  contact  between q w t z  monzonite 2nd limestone. Pie contact 

zone i s  foZloweO f o r  s-proximetely 30 f e c t .  Tke grmr-d i s  loose m d  the  

& i t  i s  wel l  timbered f o r  t h i s  d i s tesce .  A t  t h i s  9o in t  the  e d i t  springs 22' 

e s s t  i n t o  d t e r e d  Limestone; f r o m  here i t  i s  ur.timbered end st2ys i n  lime- 

stone throughout the remiiLning ciistance, 119 f e e t ,  t o  the  face.  One large 

wa.ter course snd four f z u l t s  a r e  cross cut before the mine rd i zed  zone i s  - - 
encountered at the  fece.  (Bigwe  3). 

The s h a f t  i s  r e ~ o r t e d  t o  be 42 f e e t  deep a d  t o  fol low the  minerd-  

i z ed  zone throughout the e n t i r e  dezth. I t  was sunk at  the  s i t e  of t he  

o r i g i n d  cliscoverg. A t  t h e  present  time t h e  shsft  i s  i c e d  u9 2nd only a 

por t ion  of the  us3er 15 f e e t  i s  orJen to  permit  p a r t i a l  ins3ec t ion  of  the  

wells . 

$?he zdi t was d r i v e n  vri. th the i o t e ~ t i o n  an& sole pu-pose of 

cu t t i ng  i n t o  o r e  encountered at the bottom of the sheft .  

Sever2.l smrl l  su r f ece  trenches have been dug nezr the  s i t e  of the 

o r i g i n d  disc oven^-. Some o r e  has been recovered from f l o a t  encountered i n  

the  overbtnldezl d nesr bedrock. 

Eagle Cree& - 
Ea_ui?rn~nt a t  E z g l e  Creek gold-lode prospects cor \s is ts  of: 1 s m d l  

gasoline ?owered 2-st?i;~e sort.z.bLe compressor, 1. small jzck hemmer, air hose,  

essor ted  blacksmith t o o l s ,  ~ i c k s ,  shovels,  wheel3arrow and v z i o u s  smzll h a d  



,' too l s .  There i s  a l imi ted amount of air pi2e  a d  no mine r z i l s  or mine c m .  
i- 

. M e s ~ e l t  Mine 

Most of the  e ~ i ~ m e n t  at the Mes-~el t  Mine was brought i n t o  the 

d i s t r i c t  by the  Treedwell Yukon Go., Ltd . ,  ir 1921 with t he  exception of a 

few yieces of equi-pnsnt which were 7urckssed i n  recent  years .  

Mining equignert cons i s t s  of the following: gesoline ?owered 

mine ho i s t  ard s i r g l e  s tzge  comyessor,  s t ee1  ho i s t i ng  bucket, blacksmith 

e c p i p e c t ,  vzr ious  small t o o l s  such es  wrenches, shovels,  gicks , e t c .  , l* 

ton truck a d  a 1 ton t r uck ,  small g2soline cra.wler t r ~ . c t o r .  

R g m e  4 i s  a d i a g r ~ m a t i c  sketch showing the flow sheet 2nd equip- 

ment use& i n  the  nill. f xi recent  ' J e s s  a d i e s e l  t r a c t o r  with power t&e-off 

was used t o  ogerzte  the s t a g  m i l l  a d  crusher only. The s t e m  p l ~ n t  was 

not used. 

P lgcer  mining has been conducted ir, the d i s t r i c t  by hmd and 

hy<.raulic methods f o r  maqv y e a s .  For s shor t  ~ e r i o d  dur ing the  1930s a 

rnechanic~l s c r q e r  powered with a s t e m  h o i s t  wss used idconjunction wlth 

mini% the ?later at Hidden Creek. This scrz?er w-rs t h e  o n l y  piece  of mech- 

a n i c d  ea_uipmer,t used f o r  nlacc:r mining i r  the  d i s t r i c t .  

It i s  very poss ib le  tha t  -?respecting mEy develop reserves  worthy 

of mining with equi2ment used 3y the 2 resen t  day ~ l a c e r  miner. 

I n su f f i c i en t  weter during dry  periods of the  season h s s  imposed 

a h&ndica?. Eowever , s d f i c i e n t  water i s  usual ly  mr i l z .%le  to  p e m i  t r e tu rn  

of s lu ice  water  with d i e s e l  ogerated centrifugsll pumzs. 



The c h a a c t e r i s t i c  of t he  l o d e  d e a o s i t s  i n  t h e  d i s t r i c t  he.s made 

i t  n e c e s s s y  t o  r e s t r i c t  mining oge ra t ions  t o  2 l i m i t e d  b e s i s .  The l i m i t e d  

s i z e  of t h e  h r e  bodies  hes m d e  i t  neces s s ry  t o  keep e x ~ l o r z t i o n  a d  develop- 

ment wel l  ir d v m c e  of o r e  e x t r a c t i o n  t o  perml t  con t i auous  o p e r a t i o n  on a 

limited s c a l e .  ?he n e w  s e r f s e e  ore bod ie s  hzve Fsoven,  i n  t h e  p e s t ,  t o  be 

t h e  r i c h e s t .  The mzntle  o? overburden cover ing  t h e  m i n e r s l i z e d  a r e a  has 

mede i t  n e c e s s s r y  t o  do cons ide rab le  surfec:e t r ench ing  i n  order  t o  locake 

m:Lnerelized aol;es. Trecching has  alwa,ys b a e n  conducted by hcnd methods. 
I 

Bul ldozers  crrould expedite md l e s s e n  the  c o s t  of s u r f a c e  ~ r o s . o e c t i r i .  Surface 
. .. 

eq lo : r a . t i on  should  prove t h e  ex i s t ence  o f  more o re  bodies i n  both t h e  Jumbo 

Pe:& 2nd Esgle Creek ereas. 

The most f avo rab le  arezs i n  t h e  d i s t r i c t  i n  which t o  2 r o s p e c t  are  

al.ong the c o r t a c t  between qu.artz monzonite and l imes tone .  I t  i s  suggested 

t h a t  :?ref erecce when 9 r o s p e c t i n g  f o r  l o d e  o r  pl.scer be g i v e n  t o  l o c e l i t i e s  

contaknizg t h e s e  rocks .  

Carbonate  rocks  such  a s  l imes tone  m e  most a f f e c t e d  by i r t r u s i o n s  

02 m e m z  ad heve  proven t o  be most f z v o r ~ b l e  hos ocks  f o r  ths f o r n a t i o n  . 4 
of meta l i f  esons  de?os i t s .  Minera . l iza t ion  u s u a l l y  f olLows c l o s e l y  alorzg the 

con tac t  between the l imes tone  a d  igneous rock  , however b re  bod ie s  are 

of' tsn formed i:: t h e  l imes tone  seve ra l  hundred f e e t  sslrziy from t h e  c o n t a c t .  

ii's.ults t h e t  extend outrverd znd U ~ I J E X ~  from the i n t m s i o o  se rve  zs  chznnel- 

w2.y~ t h a t  concluct m i n e r a l - b e u i n g  s o l u t i o n s  fa- from t h e  i n t r u s i v e  mass. 

Var ious  c o l ~ t a c t  m e t a n o r ~ h i c  e f f e c t s  a r e  produced from m w e s  of 

d i f f  e s i w  corn-osition. The most fevora'ole igneous r o c k s  f o r  t h e  f ornlation 

of  ore  d e 2 o s i t s  of t h i s  t p e  comon  t o  .this d i s t r i c t  a x e  qua r t z  monzonite,  



monanhi t e  , granodior i  t e ,  md quartz d i o r i  t e .  Contact metmorghic desosi  ts 

are seldom developed from highly s i l i c i c  rocks such as . g a i t  an2 seldon 

with basic rocks and never wi th  ultra, bz s i c  rocks. 

2oof pendants snd asophysis a s e  good l o c d i t i e s  f o r  the coacen- 

t r a t i o n  oZ ore  bodies md such seas a r e  worthy of the  grospectors and 

miners s t r i c t e s t  a t t en t i on .  

The most outs tznding feature o f  c a n t x t - a e t a n 3 r ~ h i c  a ~ d  4 d r o -  + 

tke rma  reglscernent depos i t s  i s  the f a c t  t ha t  ore bodies when encountered 

m e  usuzlly hi.& g r ~ A e  but of l imi ted extent.  Ylithout numerdle  wor!dng 

faces the m i n i x  of such deisosits i s  not g ro f i t ab l e  u n l e s s  conclucted u y n  

a l imi ted sca le .  



Conpressor house foundation Eagle Creek P r o s ~ e c t  

Down Eagle Creek 



Down Minnie Creek 

Ruby Creek 3lacer  tailing b 3Tixon M i l  



Placer  t e l l i n g  Bidden Creek below Riddle Gulch 

Down Holmes Gulch, Hidden Creek i n  d i s t z a c e  



Nixon Mill, l o w e r  lTuby Creek & ITixon Fork i n  d i s t z n c e  

S t q  ba, t teries i n  Kixon Mill 



Mesoelt tailing 
Xixon M i l l  

Mesgelt tailing 
liixon M i l l  



Keadframe Mespelt Mines 

B.A. "90%~ Stone & John Str~nd 



W i w s  Roadhouse Medfrs 



December 23, 1948 

ASSAY SCmiC Z9SF 

Xagle Creek: P r o s ~ e c  t , iTixon Fork Uistric t Iforen f rom kq 

MaterizJ: W t , ,  C d c i t e ,  S i d e r i t e ,  Limestone and some Eorneblerd 
Some limonite and g p i t e .  

Weight o l  Sangle: 7,021.5 grams 

Assay of S ~ e l e :  0.47 ounces gold  ?er t o n  o r  $16.45 per ton.  

Screen s im  Weight Gxzm s Pert ent Assay$ - 
10 5,036 71.3 8.'75 

Panning shows the  go ld  i s  f r ee ;  a small zuizount o f  snlghides i s  p r e s e n t ,  

Less than 5$. 



15race Ib TPIOmsS Associate Hinfng Engheer 

-.. 
-. 

Appmld.aal;ely a9 feet of adi t  and 42 feet of shaf t  ex- 

pose a mineralized mne abont 27 inches in width at t h e  wle Creek 

gold-loda prospect. Sanrples taken across the exposed face in the 

edit, by an engineer of the Per r i t a rhY  Departaent of H i n e s ,  average 

$60.83 a b n  in gold. The underground wrk-lngs have not proven the 

s t r i ke  length of the nrdnersZixad Wd-. 

The geology of t he  Eagle Creak gold-lode! prospect is s M -  

lar ta tile g e o l w  in the Jumbo Peak area of the Mxon Forkc DistPfct, 

In the Jumbo Peak araa dneralised zcinas occurr%ng along the contact 

betwen ILmestone aad aonzonfte are classed as contact -.tamorphic 

and Ip-poIAennaL r e p I s c s ~ ~ n t  deposits. These deposits  are conposed 

a4 high grade, irregular shaped, dfsco~~bi rmaw ore  W e s  of lLxdted 

Length, Ilrrespective of t h e i r  size and form they have been nined 

at a profit  on a small scale for several years, The Eagle Creek 

gold-lode prospect is a contact ~ e ~ o ~ h i c  deposit and f u r t h e r  

developmnt work should prove that it Loo can be mined profitably 

helirninatug examination a d  teablng indicate the mineralized 
I 

zone to conta in Tree ~ K U i n g *  gold, A good recovery should be ab- 



ta ined by amalgamation methods. 

Lode and p l ace r  mining have been confined t o  t h e  immdia te  

v i c i n i t y  of Jumbo Peak i n  t he  Nixon Fork Dis t r i c t .  The d i s cove r j  

of the  Eagle Creek gold-lode prospect  d isc loses  t h e  presence of a 

gold bearing zone approfinate3.y six m i l e s  from t h i s  center of d n -  

ing activity. It is v e q  l i k e l y  that prospecting 1d11 reveal the  

presence of o t h e r  gold occurrences that are of e q ~ a l  dis tance o r  
L 

f a r t h e r  fro3 t h i s  l o c a l i t y .  ." 

Detai led geologic studies and well planned exploration 

and development programs should r evea l  t h e  presence of c o m e r c i a l  

ore 'wdies in existing lode !nines of the d i s t r i c t ,  Known p lacer  

deposits  are worthy of exploration with a view of expalading knorn 

pctystreaks. Bulldozers, d i e s e l  pumps and other xodern ~ a c h i n e r y  

used by t h e  Alaska p lace r  miner have never been introduced i n t o  

t h i s  district; i t  i s  entirely l i k e l y  t h a t  t h e i r  in t roduct ion would 

be the dominant profit fac tor .  

During ~ u g u s t  1948 Bruce I, T ~ O ~ S ,  Associate Mining 

Engineer, T e r r i t o r i a l  Department of Vines, nade a p r e l i n h a q  exam- 

ina t ion  of a lode-gold prospect  a t  m g l e  Creek in t h e  Mixon Fork 

D i s t r i c t ,  A l a s k a  (Figure 1.) This proper ty  i s  the r e s u l t  of  a 

recen t  discovery and t h e  examination was conducted as p a r t  of t h e  

T e r r i t o r i a l  Department of Mines program of giving technical assis- 

tance t o  prospec t o r s  and small-mine operators i n  Alaska. 



The Eagle Creek gold-lode prospect is loca t ed  a t  t h e  head 

of Eagle Creek which is loca ted  in the  southwest corner  of t h e  area 

and j.3 kPPm3dmatelY 8 n i l 0 3  n~rthwest of Medf ra, (Figure 2)  . k 

crude! t r a c t o r  t r a i l  connects the prospect wl'h the t ruck  road a t  a 

point approximatel-y one mile north  of-Kedfra, T U s  t r a i l  i s  w e l l .  

defined m d  eas i ly  t r aversab le  on f o o t  throughout t h e  entire length;  * 

about 3+ miles fol low along t h e  old I.Je?lana-EcGrath winter 'road. ir 

truck: road could be constructed along t h i s  route  by s:tajring along 

t h e  hill slopes and on t h e  ridges. 

A small radio s t a t i o n  i s  Located at Eag1.e Creek and daily 

communication i s  maintained with cammercisil stations a t  McGrath, 

T h i s  is the o n l y  opera t ing radio s t a t i o n  in the  d i s t r i c t  at the 

present t;im r 

Suppl ies  and machinery are shipped from t h e  s ta tes  'oy 

ocean steamer t o  Bethel  thence up t h e  Kuskokwim River  by boat  and 

barge t o  Hedfra. The c o s t  of f re igh t ,  including insurance, h a n u  

charges and wharfage, on general merchandise shipped from S e a t t l e  

v ia  this route t o  14edfra i s  approximately $120.00 a ton. A i r  

f r e i g h t  f r o n  Fairbanks t o  Pledfra is 10d a pound and passenger f a r e  

is  $35.06 per person. A special. air freight r a t e  of 7# a pound 

on large shipments from Anchorage t o  Medfra can be obtained. Diesel  

o i l  and gasoline c o s t  about 19& and 25# a gallon, respectively, 

xt Bethel. 



The Wixon For$ D i s t r i c t  i s  located i n  t h e  M t .  ?+!!Kinhey 

Precinct  and Recording D i s t r i c t .  The recording o f f i c e  i s  located 

a t  McGi-atn, which is approximately 30 miles west of  ??edfra. 

st. * 3- 4* 3 * X * * 77 Yc * 
The rninerallzed areas at t h e  head of Eagle Creek and i n  

the  -ricinity of Ju~bo Peak are covered .in;,th 5 t o  6 f e e t  of over- 

burden. Thorough prospecting requires the excavation of ?any 

trenches and p i t s  i n  these  sections.  

The clirnate i s  subarctic and i s  character ized 'oy long 

cold win te rs  ard r e l a t ive ly  shor t  warn suamers. Winter tenperaturea 

are ofttimes -60' t o  -70' F. a.nd the  summer t empera t i e s  a r e  a s  

high a3 85' t o  95' F. The p rec ip i t a t i on  in t h i s  region appears t o  

be slightly more than elsewhere i n  the adjacent regions,  During 

the  rainy season there  i s  s u f f i c i e n t  water f o r  both large and small 

placer mining operations bu t  during t he  dry season placer mining 

p r a c t i c a l l y  stops e n t i r e l y ,  There i s  su f f i c i en t  water a t  Eagle Creek 

f o r  continuous operation of a s m a l l  n i l l ,  35 t o  50 tons capacity, 

b t h  s u m r  and winter. This n i l1  co3lld be constructed a t  the head 

of the  creek within 800 feet of t h e  mineralized zone. 

4t St * * * * ++ * * 31. * * 
Placer mining on a mall scale predeeded the  discovery 

of t he  lode-gold prospect  a t  t h e  head of Eagle Creek. Mining was 

done by hand methods i n  t h e  early 1920s. The presence of p l ace r  

gold s t i m l a t e d  the  search fo r  its bedrack source a s  was t h e  case 

i n  t h e  Juabo Peak area. It was not u n t i l  l 9 b ,  however, t h a t  t he  

presence of l d e  gold depos i t s  a t t r a c t e d  any a t t en t i on  i n  t h i s  sec- 

tion. A small amount of develapment work has been done i n  recen t  

years. 



It i s  estimated t h a t  t h e  placer gold production fn the 

Eagle Creek area has amounted t o  but a few thousand dol la r s .  There 

has h e n  no gold production f x n  the lcde depos i t s  i n  the area. 

Eagle Creek Area - 
Placer claims a t  t h e  head of  Eagle Creek are o r m d  by 3. A ,  

"Bobn Stone, Medfra, and J. E o  Dunn, ?!cC!~ath. 
.- 

Four lode claims, a~proxLmately 1.,SGO feet long by &Q 

feet wide, the Eagle Head, Big Bertha, Mistake and Danfina are owned 

by R. A .  "Bobn Stone, Medfra, and J. G o  Bayless, Fairbanks, 'Dese 

claim cover  the Eagle Creek gold-lode prospect. 

The country rock in th vicini ty of .the mining and pros-  

pecting areas cons is t s  of firnestone, sandstone and s h a l e .  Twp 

main intrusive masses of quartz rnonwnite appear to have invaded 

t he  s s d i ~ e n t t ~ r y  mcks of t h e  areas namely i n  t h e  vicini ty of Jum- 

bo Peak and Eagle Creek to the southwest, In these two l o c a l i t i e s  

limestone i s  t h e  predominant sedimentary rock. Ptirreralization occurs 

in c rgs t a l l ine  l i ~ e s t o n e  near the  contact  of t h e  quartz monzonitc. 

The intrusive mass a t  Jumbo Peak i s  roughly ell-iptical i n  shape; 

ad i s  a b o u t  f ive  miles i n  length and two miles i n  width; a t  Eagle 

Cmek only a very small port ion or' -the i n t n s i v e  mass has been out- 

Uned.  The intrusive vasses i n  both loca l i t i e s  are p r o b b l y  'che 

roof pendants of a large granitic bathol i th  that helve been exposed 

by erosion, 



The gold-bearing ninera l ized  zone at the  Eagle C;eek 

prospect is approximately 90 f e e t  f rm the q u a r t z  xonzonite., Free 

gold occurs ~ i t h  a small arnout of p y r i t e ,  limonite, s i d e r i t e ,  c a l -  

c i t e ,  and sm,e quartz. No copixr c a r b n a t e  o r  co?per sclphide 

2inerals h ~ v e  been ident i f ied .  Gazxet, eyidote,  a c t i n o l i t e ,  c c o r -  

i t e  m d  s e r i c i t e  aro a l s o  found in the ~nineral ized ZQI~. The con- I 

t ac t  l i n e  here, as elsewhere i n  t h e  G4Lstrict, has been mdified by 

cross faulting. The abundance o r  i r o n  oxides and i r o n  carbonates 

indicate t h a t  the p rocesses  ol" ozddation were active i n  t h e  mineral- 

ized zone. The high  temperature rnfriera.3.s garnet, epidote ar~d 

t r e n o l i t e  are characteristic contact  aetamorp'hic nknerals and here 

seme t o  claasiry t h i s  deposit, Ho detailed s tud i e s  have 'hen 

made to-::.remy the  c l a s s i f i c a t i o n  and no attempt has  been made t o  

t race  out  the  succession in which t h e  minerds  have developed i n  

the  o r e  zone, Such s tud ies  would serve t o  d e f i n i t e l y  e s t a b l i s h  

the  f y p  of deposit.  The l iaestone along the  conA-ct has  been 

altered ty the quar tz  monzonite i n t ru s ion  produckg  various silicious 

phases which grade, cutward f r o m  t h e  igneous mass i n t o  pllre white 

c r j s  t . a l l i ne  limestone, (Figure 3 ) .  

SAWLING AND ASShYS 

Two c b m e l  s a ~ l e s  Lt' wide and 3'! deep were cut acmss 

the  true - d d t h  of t h e  xineral ized zone in t h e  face of the ad i t .  The 

entire santples were re ta ined  f o r  assay. 



Weigh-tod value and tabulated results are shown in Table I. 

Qrab samples were taken .f ron mtel-ic?l ex t rac ted  from a 

mall trench a t  the bottoln of t h e  shaft and a large stock p i l e  

ast imated to con ta in  23 tons of ore.  The results of assays are 

::is t ed  i n  Table 11. 

Samle No. .--- Ounces Per Ton .Value Per Ton Width of Zone 
Gold Silver 

Stone 103 2.96 Tttace $103.60 25 

Stone 10h 0.72 Trace 25.20 30 f f  

TABLE II 

Sanple Ho. Ounces Per  Ton , Value Per Ton Sazmle Location 
Gold Silver ---- 

Stone 101 1.20 Trace %42*00 From ~ ~ T I P  near 
collar of- shaft 

Stone 102 0.34 Trace Ue90 Dump sear small 
trench 

stone 106 0.47 I1 .4.5 Large s tock  pile 

A11 assays were vade by A .  E. Glover, A s s a ~ ~ e r  T e r r i t o r i a l  

Ilepa,hnent of Mines Assay Of "co, Collage, Alaska. 

Thc present e:cposures do na t  pe-mit estiqate of o r e  reserves. 

The princ:lpal development uork t i t  Eagle Cresk  consists  of 

I49 f e e t  of &tt and &2 feet of shaf t .  The general d i r e c t i o n  of 



the adit is north; it advames toward the  downward project ion of 

t h e  shaft. The entrance i s  a t  t h e  contact  'cotwen quar tz  mon- 

zonite a d  limestone. The contact  zone i s  follotred for approximately 

30 f e e t .  The ground i s  loose and t h e  a d i t  i s  xell tinbered f o r  this 

distance.  ~t t h i s  po in t  the  adi% srJings 2 2 O  east i n t o  a l t e r ed  l i n e -  

stone; fron here it i s  untimbered a d  stays i n  limestone throughout 

the remining  dis tance,  119 f e e t ,  t o  t he  face. One large water 

course attd fou r  f a u l t s  aze cross c u t  before  the mineralized zone 

i s  encountered a t  the face. ( ~ i g u m  3). 

The shaft i s  reported t o  be 42 f e e t  deep and t o  f ol low 

the  ~ i n e r a l l s e d  zone throughout t h e  en t i re  depth. It was sunk st 

the  s i t e  of t h e  o r i g i n a l  discovery. A t  the present t i m  the  shaft 

i s  iced  up and only a por t ion of t h e  upper 15 f e e t  i s  open t o  per-  

m i t  partial  inspect ion of the walls. 

The adit was d r i ~ e n  ~ 5 t h  t he  in ten t ion  and sole purpose 

of c u t t b g  i n t o  ore  encountemd a t  t h e  bottom :of t h e  shaft. 

Several ma11 sur face . t renches  have been dug near t h e  

site of t h e  original d i s c o ~ e r y .  Some ore has  been recovered f r m  

float enconntered i n  t h e  overburden a& near bedrock. 

Eagle Creek , 

Equipment a t  Eagle Creek gold-lode proscects  consists of: 

1 sval l  gasol ine  powered 2-stage por tab le  coqxessor ,  1 small jack 

hammer, air- hose, as so r t ed  blac ksm.it !I tools ,  picks, shovels, wheel- 

barrow and various s n a l l  b a d  t o o l s .  There 2.5 a l i n i t e d  amount of 

air pipe and no mine r&.s o r  mine car. 



The cha rac t e r i o t i c  of the lode deposi t3  i n  the  district 

h a  made it necessary t o  restrict mining operat ions  t o  a l im i t ed  

basis. The l imi ted  s i z e  of t h e  ore bodies has made it necessapj 

-to keep explort i t ion and development we11 i n  advance of ore ex- 

t r a c t i o n  t o  p e d t  conti?luoua operat ion on a :Limited scale. The 

near surface ore bcdias have proven, in t he  pas t ,  t o  I=o t h e  rich- 

e s t .  The mantle of averburden dovering the ncLnaralized areas has 

rnade it necessarj to-do considerable .surface  trenching i n  o rder  t o  

locate miner-alized %cries. Trenching has al-ways been conducted @ 

handa methods, RulLdozers would expedite and lessen t h e  c o s t  of 

m r f a c e  prospecting.  Surface  e q l o r a t i o n  should prove the  existence 

of more o r e  bodies in both t h e  Jumbo Peak and Fagle Creek areas. 

The nrost favorable =ea3 in t h e  district i n  which t o  

prospect are along the  con tac t  between quartz ~ t m z o n i t e  and lime- 

stone. :It i s  suggested %hat preference when prospecting for lode 

o r  placer  be given t o  1 sca l . i t i e s  containing these rocks. 
I 

Carbonate rocks such as linestone are aos t  affected by 

i n t ~ ~ s i o n s  of .lam and have proven t o  t;e most favorable  host  rocks 

f o r  t h e  formztion of qetaliferous deposits. Mineral iza t ion usually 

follows closely along t h e  contac t  between t h e  Umestoce and igneous 

mck, hmrelrer ope bodies  a w  of ten  f o ~ i e c ?  in t h e  1ivestor.e several 

hundmeed feet away f r o -  the  con tzc t .  F a l t s  t11t;CJ extend outward a ~ d  

u ~ w a r d   fro^ t h e  i n t r u s i o n  serve as chamelways t h a t  conduct mir~rsl- 

h a r i n r :  sc lu t ion .?  f a r  fmy the i r i t r ~ s i v e  r.ass. 

Various contact  ~eta tnoy~k5.c  e f f ec t s  are -,lroduced f rm 

aag-vas of d i f f e r i n g  c o ~ ~ o s i t i o n .  The most favorable igneous rocks 



f o r  t h e  f o n a t i o n  o r  o r e  deposi ts  o f  t h i s  t j ~ e  cornon t o  t h i s  d ~ k -  

t r i c t  are ql la r tz  monzanlte, granodlori$e, c;nd q u z r t z  Eor5 te .  Can- 

t a c t  m e t a ~ o r ~ h i c  depos i t s  a r e  seldom developed f rcx high* s i l i c i c  

rocks s::ch as grmit and selldon i i l th  basid mcks and never wi th  

u l t r a  basic rocks. 

Rocf  enda ants and apophys5-s are goca l o c a l i t i e s  f o r  t h e  

concentration of ore bodies and such areas a r e  ?gorth;- of t h e  pros-  

pectors  and rrriners s t r i c t e s t  attention, 
. .. 

me most ou t s t rnd ing  f eat t l re  of  ccmtact-zetaxorphic and 

hydro themal  replacemnt deposi ts  i s  t h e  fact tht a r e  bodies  w h r !  

encountered &re u s u a l l y  h i g h  g ~ a d a  bat of l imitsd zx%ent. With- 

olzt nunerzble working faces t h e  mining of such d e p o s i t s  i s  n o t  

p rof i t ab le  unless conducted upon a l ini ted scale.  

A S A P  SC!EE?? 'TEST 

Eagle Crzek Prospect, Nivon For4 District * Q ~ e f l  frm Duw 

Pbteri,al: Quar tz ,  Calcite, S i c k r i t e ,  LLmstone and sane 3orne- 
blend. Sore l i no r~ i t e  and pypits. 

Weight of Sample: 7,021.5 grams 

Assay of Sanlple: 0.47 ounces gold per  ton or $16.45 per ton. 

Screen size Weight; Grams Percent . Assz ;~  !j 

10 St 936 71.9 8.75 

1 b 3hl! h * 9  11.20 

20 3% 5 *1 9.33 

28 268 3*3 .16.10 

3 5 201 2.9 15 005 



(C ont . ) 
Screen size 
-g__-- 

Weight Grams Percent -- Assay $ 

Panning shows thp,  gold is f ree;  a s r v a l l  ar?ount of sulphicles is pre- 

sent ,  .less tcan 5%. 





Scale in M i les - -  
I Modified from P/o f e 6 US G S Bull 783 1 
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