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GEOLOGY &?ID PIINEP$GIZATIOU 
OF THE MIDAS M I N E  AND SULPHIDZ GULCH AREAS 

NEAR VALDZZ, Rlj1SK.A 

by 

A. W. ROSE 

INTRODUCTION 

The Midas mine i s  located i n  Solomon Gulch about 7zj miles south 
of the or ig ina l  town of Valdez. This mine has been one of the la rger  
copper producers i n  the Prince PJillian Sound area, having produced 
more than a million pounds of copper (PIoffit and Fellows, 1950, p.51). 
The ore was mined mainly i n  the years 1916 and 1918. I n  1919 the mine 
closed, apparently because of shipping problems, and has not operated 
since. A br ie f  examination was made of the surface showings i n  1953 
 a as per, 1953). Mineralization a t  the Midas mine and elsewhere i n  the 
v ic in i ty  i s  reported t o  be re la ted  t o  greenstone intrusives  present i n  
the s l a t e  and greywacke (Johnson, 1919). Previous mapping suggested 
t h a t  a b e l t  of greenstone might be present from Jack Bay eastward, 
passing jus t  south of the Midas mine. One of the purposes of the work 
reported here was t o  v i s i t  Midas mine and obtain more detai led da ta  on 
i ts  geologic set t ing.  East of the Midas mine, the Addison-Powell 
prospect was described as  "a large low-grade copper prospect" i n  Sulphide 
Gulch. The reported location f e l l  approximately on the projection of 
the greenstone b e l t ,  and it was planned t o  v i s i t  the prospect and in- 
vest igate  i ts re l a t ion  t o  the greenstone be l t .  Collection and geochemical 
analysis of stream sediments from streams flotviny in to  Jack Bay and 
i n to  Port Valdez and the Lowe River from the south were a l so  planned. 

Only two weeks was available for  the project .  Because of poor 
weather and l o g i s t i c  problems during the a l lo t t ed  time, the r e s u l t s  of 
the work are  incomplete and tentat ive,  but  are  believed t o  be of some 
in te res t .  A t o t a l  of 3 days work was accomplished i n  the v ic in i ty  of 
the Midas mine, and about 3% days mapping was done around the reported 
location of the Addison-Powell prospect. 

The location of "Sulphide Gulch" and the Addison-Powell prospect 
proved t o  be a problem. The only map purporting t o  show t h i s  gulch 
and the  Addison-Powell prospect i s  p l a t e  4 of Moffit and Fellows (1950), 
which evidently was prepared from older publications and unpublished 
reports.  The drainage shown as  Sulphide Gulch on t h i s  map i s  s m a l l  
and extends fa r ther  south than the drainage actual ly  present. A USGS 
topographic map of the Valdez A-6 quadrangle (no woodland overpr int)  



des ignates  a l a r g e r  gulch soukh of about mile 4:'; on the  Richardson 
Highway as Sulphide Gu lch ,  b u t  o n  l a t e r  n a p s  with woodland o v e r p r i n t  
t h e  name has  been removed. Local  r e s i d e n t s  r e f e r  t o  t h e  l a r g e  drainage 
south of about Mile 8 as  Sulpilide Gulch. This drainage curves westward 
t o  p a s s  very near t h e  l o c a t i o n  of the  Addison-Powell prospect  on p l a t e  4 
o f  Moffi t  & Fellows (1950). In  t h i s  r e p o r t ,  Sulphide Gulch i s  used f o r  
t h i s  l a r g e  drainage. For convenience, East ,  Middle and West Forks a r e  
d i s t ingu i shed  as shown on f i g u r e  1. 

GENERAL GEOLOGY 

Regional S e t t i n g  and Topography 

The rocks of t h e  Valdez a r e a  c o n s i s t  l a r g e l y  of  interbedded slate 
and greywacke which have been assigned by e a r l i e r  workers t o  t h e  Valdez 
and Orca groups of probable PSesozoic age. Minor amount of greenstone,  
conglomerate, sandstone and l imestone occur with t h e  s l a t e  and greywacke. 
The greenstone has been regarded as an a l t e r e d  equiva lent  o f  both ex- 
t r u s i v e  and i n t r u s i v e  b a s i c  rocks by var ious  workers, and both are un- 
doubtedly p r e s e n t  i n  t h e  region. Severa l  s m a l l  bodies  of g r a n i t e  and 
a p l i t e  are repor ted  i n  t h e  region,  inc luding  a p l i t e  a t  t h e  head o f  Solomon 
Gulch (Johnson, 1915, p.151-2). A l a t e r ,  more d e t a i l e d  r e p o r t  by Johnson 
(1919) does n o t  mention t h i s  aplite. 

Timber and t h i c k  brush cover the slopes up t o  about 1500' above sea 
l e v e l ,  with only  l o w  p l a n t s  above t h a t  e l eva t ion .  The v a l l e y s  are 
l a r g e l y  g l a c i a l  i n  o r i g i n ,  wi th  wide brush-covered bottoms and very steep 
s i d e s ,  A l l  of  t h e  l a r g e r  streams head i n  g l a c i e r s .  The geologic  f e a t u r e s  
above t imber l ine  a r e  genera l ly  well-exposed, b u t  i n  many cases are 
d i f f i c u l t  t o  reach because of  t h e  s t e e p  s lopes.  

Rock Types 

Greywacke, A r g i l l i t e  and. S l a t e :  The most widespread rock of t h e  
area is greywacke. This  rock i s  medium t o  f i n e  grained,  medium gray i n  
co lo r ,  and commonly shows o r i g i n a l  bedding. Where apprec iable  amounts 
of f i n e  matr ix  a r e  p resen t ,  a d i s t i n c t  f o l i a t i o n  is p r e s e n t  i n  t h e  
greyvracke. I n  t h i n  s e c t i o n  the greywackes c o n s i s t  mainly of subangular 
q u a r t z  and a l b i t e  with v a r i a b l e  amounts of  c h l o r i t e ,  b i o t i t e ,  ep idote ,  
s e r i c i t e ,  calcite, and p y r i t e  o r  p y r h o t i t e ,  The rocks are poor ly  so r t ed ,  
with g r a i n s  mostly between 0.03 and 0.1 mm i n  d.iameter. The micaceous 
minera ls  a r e  we l l  o r i e n t e d ,  and semischis t  would be an equa l ly  good name 
f o r  some of  t h e  greywaclie. 

The s l a t e  o r  p h y l l i t e  is  normally b lack  wi th  well-developed s l a t y  
cleavage. Sone a r g i l l i t e  with poor f o l i a t i o n  is  a l s o  p r e s e n t  i n  t h e  



sedimen-tary sequence. Tlle a r g i l l i t e  apparent ly c o n s i s t s  e s s e n t i a l l y  of  
very f i n e  grained rock with composition s i m i l a r  t o  the  greywacke. 

I n  the  a reas  mapped, greynraclce a d  s l a t e  a r e  t y p i c a l l y  interbedded 
i n  u n i t s  a few f e e t  t o  a few hundred f e e t  thiclc. I n  the  v i c i n i t y  of t h e  
Midas mine, slate seems t o  be the  dominant sediment present ,  b u t  elsewhere 
greywaclce i s  clominant . 

Greenstone: There i s  soma indic;:rtion t h a t  t h e  greenstone a t  the Midas 
mine d i f f e r s  from the  greeilstorle of the be1.t pass ing  through t h e  head of  
Solomon Gulch., A t  the  Pfidas mine, most greenstone i s  medium grained,  
greenish  gray i n  co lo r ,  and unfol ia ted .  T h r i r l  lenses of s l a t e  occur l o c a l l y  
i n  t h e  greenstone. Near t h e  no r th  cdc,je or' the greenstoile body, s e v e r a l  
outcrops  a r e  much f i n e r  grained,  b u t  thin s e c t i o n s  show the  composition 
and mineralogy t o  be t h e  same as  t h e  coarser  greenstone and it appears 
t o  be a border phase. The l e s s  a l t e r e d  greenstone i s  composed of  about 70% 
a c t i n o l i t e  and 25% p lag ioc lase  ( A n G 0 )  wi.';I~ minor mounts  of q u a r t z ,  p y r i t e ,  
and sphene. The g r a i n  s i z e  i s  1-2 mm, and the p lagioc lase ,  which shows 
some zoning, occurs  a s  poorly developed t a b l e t s  l a r g e l y  enclosed by a 
complex intergrowth of a c t i n o l i t e  c r y s t a l s  of s i m i l a r  o r  s l i g h t l y  l a r g e r  
s i z e .  The a c t i n o l i t e  i s  weakly p leochroic  from colorless t o  pa1.e green, 
and is probably an a l t e r a t i o n  product of pyroxene, although no remnants 
of t h i s  could be found, The f i n e  grained border phase has  a g r a i n  s i z e  
o f  0.1-0.2 nun, b u t  i s  otherwise s i m i l a r ,  Minor amounts of c a l c i t e ,  
ep idote ,  s e r i c i t e  and c h l o r i t e  have formed from a l t e r a t i o n ,  and q u a r t z  ve ins  
c u t  t h e  greenstone. The o r i g i n a l  rock appears t o  have been a mafic-rich 
gabbro wi th  a d i a b a s i c  t ex tu re .  The o r i g i n a l  mafic minerals  a r e  completely 
a l t e r e d  t o  a c t i n o l i t e ,  b u t  t h e  p lag ioc lase  i s  i n f e r r e d  t o  have r e s i s t e d  
t h e  a l b i t i z a t i o n  t h a t  h a s  a f f e c t e d  o t h e r  greenstone. This  greenstone 
body appears t o  be less elongated along t h e  f o l i a t i o n  than  those  i n  the 
greenstone b e l t .  

The greenstone i n  t h e  greenstone b e l t  i s  mostly f ine-grained (0.1-0. 
5 nun), moderately f o l i a t e d ,  and more metamorphosed than greenstone of t h e  
Midas mine, although considerdble  v a r i a b i l i t y  i s  evident .  Ind iv idua l  
g r a i n s  a r e  usua l ly  d i f f i c u l t  t o  make o u t  i n  hand specimens. The o r i g i n a l  
composition appears  t o  have been s i m i l a r  t o  those i n f e r r e d  i n  t h e  green- 
s tone  a t  t h e  Midas mine, b u t  both t h e  p lag ioc lase  and mafic minera ls  
have been p a r t l y  a l t e r e d  t o  e ~ i d o t e ,  c h l o r i t e ,  a l b i t e ,  c a l c i t e  and quar tz .  
Traces of cha lcopyr i te ,  p y r r h o t i t e ,  and p y r i t e  a r e  common. This  green- 
s tone  occurs  as t a b u l a r  u n i t s  from a few f e e t  t o  s e v e r a l  hundred f e e t  
t h i c k ,  A t  a few l o c a l i t i e s  where exrposures a r e  good, the c o n t a c t s  of  
greenstone can be seen t o  c r o s s  t h e  bedding of t h e  sediments a t  a low 
angle,  although shearing o r  f o l i a t i o n  p a r a l l e l  t o  t h e  con tac t  w a s  always 
observed. The border  zone usua l ly  appeared more sheared o r  f o l i a t e d  than  
t h e  c e n t e r  of t h e  greenstone bodies .  Tile t h i c k e r  greenstone u n i t s  could 



be followed f o r  many hundred f e e t ,  bu t  the  th inner  u n i t s  seemed t o  d i s -  
appear over these  distances. Based on l o c a l  c ross-cut t ing  r e l a t i o n s  t o  
bedding, and a l t e r a t i o n  on both upper and lower con tac t s  of some bodies  
( s e e  metmorphism), i t  seems l i k e l y  t h a t  the  greenstone b e l t  c o n s i s t s  o f  
s i l ls  of b a s a l t i c  composition, perhaps along with some flows, t h a t  have 
s i n c e  been metamorphosed and sheared. possibly some s i l ls  o r  flows dis- 
appear because of shearing.  

I n  upper Solomon Gulch, the  greenstone b e l t  was mapped by Johnson 
(1919) a s  s o l i d  greenstone, bu t  w h e r e  examined along t h e  nor thern  edge 
it proved t o  c o n s i s t  of greenstone i n t e r l a y e r e d  with sediments i n  a 
zone about a mile  wide. I n  the  Sulphide Gulch area,  greenstone i s  p r e s e n t  
over a width of about 2 miles.  The north margin i s  q u i t e  sharp. Traverse: 
ac ross  t h e  r idge  between Sulphide Gulch and t h e  Lowe River d i s c l o s e d  only  
sediments. The south l i m i t  i s  l e s s  d e f i n i t e .  Greenstone appears  t o  
be common up t o  the  l i m i t  shown on the  map, and spa r se  o r  absent  f a r t h e r  
south b u t  a few greenish wel l - fo l ia ted  u n i t s  near t h e  head of  t h e  Middle 
Fork of Sulphide Gulch may have o r i g i n a l l y  been b a s i c  igneous rocks.  

It seems c l e a r  t h a t  t h e  greenstone a t  t h e  Midas mine i s  a deeper- 
sea ted  and/or larger i n t r u s i v e  body than the greenstone of t h e  greenstone 
belt. However, the  mineral  assemblage i n  the  two occurrences is similar 
(p lag ioc lase ,  a c t i n o l i t e ,  c h l o r i t e  1, suggest ing that both have been 
a f fec ted  by t h e  same metamorphic episode. Possibly t h e  l a r g e  s i z e  and 
coar se r  c r y s t a l s  of the greenstone a t  t h e  Midas mine have i n h i b i t e d  
deformation and extens ive  mineralogical  changes. I t  is a l s o  p o s s i b l e  that 
t h e  two a r e  of somewhat d i f f e r e n t  age. 

Although previous d e s c r i p t i o n s  have always t r e a t e d  t h e  rocks of 
the Valdez a r e a  a s  sediments, with no mention o f  metamorphism, both 
f i e l d  and t h i n  s e c t i o n  observat ions  i n d i c a t e  t h a t  they have d e f i n i t e l y  
undergone low grade metamorphism. Evidence f o r  t h i s  i s  t h e  mineral  
assemblages and t h e  well-developed f o l i a t i o n .  

The minera ls  present i n  the  greywackes a r e  quar t z ,  albite, chlorite, 
s e r i c i t e ,  b i o t i t e  and epidote .  Veins of  p r e h n i t e  ( ? )  are p r e s e n t  i n  
one t h i n  section of greywacke. I n  the greenstones,  quar tz ,  a c t i n o l i t e ,  
c h l o r i t e ,  ep idote ,  c a l c i t e  and minor s e r i c i t e  are presen t ,  a long wi th  
b a s i c  p l a g i o c l a s e  i n  many samples. The p l a g i o c l a s e  is  be l ieved t o  be an 
unreacted r e l i c  of t h e  o r i g i n a l  roc?:. These mineral  assemblages suggest  
t h e  quartz-albite-epidote-biotite subfac ies  o f  t h e  g reensch i s t  f a c i e s  
(Turner & Verhoogen, 1360).  B i o t i t e  was observed i n  only some p a r t s  
of the area and it i s  poss ib le  t h a t  a b i o t i t e  isograd could be mapped; 



b u t  i f  so, no t  enough work has  been done t o  de f ine  the l o c a t i o n  of t h i s  
isograd.  

I n  t h e  Sulphide Gulch area ,  t h e  s l a t e  and a r g i l l i t e  ad.jacent t o  
greenstone have commonly been impregnated with p y r i t e ,  and s i l i c i f i e d  o r  
otherwise hardened, This  appears t o  be a metamorphic e f f e c t  of t h e  
greenstone, b u t  a t h i n  sec t ion  of t h i s  ma te r i a l  was so  f i n e  grained t h a t  
no conclusions on t h e  minerals  p r e s e n t  o r  t h e  r e l a t i v e  ages o f  t h e  f o l i -  
a t i o n  and t h e  con tac t  metamorphism could be reached. 

I n  an a r e a  a t  l e a s t  seve ra l  hundred yards i n  e x t e n t  a t  t h e  head of 
t h e  Middle Fork of Su1phid.e Gulch, the  rock i s  veined i n  an i n t r i c a t e  
and apparent ly  random manner by white  quar t z  veins ,  I n  p laces  t h e  quar t z  
makes up 10-20% of t h e  rock, Except f o r  a few specks of p y r i t e ,  t h e  
q u a r t z  shows no evidence of s u l f i d e  minera l iza t ion .  

S t r u c t u r e  

A s  can be seen on f i g u r e s  1 and 2,  t h e  f o l i a t i o n ,  which i n  a l l  cases  
was e s s e n t i a l l y  p a r a l l e l  t o  bedding, t r ends  east-west and d i p s  moderately 
t o  s t e e p l y  north.  I n  most outcrops t h e  a t t i t u d e  of f o l i a t i o n  and bedding 
i s  r e l a t i v e l y  uniform, b u t  i n  a few p laces  c renu la t ions  and s m a l l  f o l d s  
a r e  v i s i b l e .  Graded bedding observed between Sulphide Gulch and Lowe 
River i n d i c a t e s  t h e  beds are r i g h t  s i d e  up, Where f o l d  axes were ob- 
served they plunged g e n t l y  t o  the  west, The rocks of  t h e  a r e a  t h u s  
appear t o  form a monocline o r ,  more l i k e l y ,  a r e  i s o c l i n a l l y  fo lded  along 
axes t rending  east-west and plunging gen t ly  west, Previous mapping by 
Johnson (1919), shown on f i g u r e  1, suggests  a l a r g e  overturned syncl ine  
o u t l i n e d  by t h e  s l a t e  northwest of t h e  Midas mine. 

F a u l t s  a r e  undoubtedly common i n  the  area ,  judging by t h e  work of 
Johnson and o the r s .  Most of t h e  f a u l t s  mapped by Johnson a r e  w i t h i n  
about 30° of  t h e  s t r i k e  o f  t h e  f o l i a t i o n  and bedding. Although no t  
shown on Johnson's map, both h i s  mapping and t h a t  of  t h e  w r i t e r  suggest  
a f a u l t  t rending  approximately north-south along the west s i d e  of 
Solomon Gulch. S l a t e  and greywacke u n i t s  are terminated abrup t ly  along 
t h e i r  s t r i k e ,  and near  t h e  p r o j e c t i o n  of t h e  f a u l t ,  bedding shows consi-  
de rab le  crumpling and dev ia t ion  from i t s  normal a t t i t u d e .  This  f a u l t  would 
pass about 1000 f e e t  west of  t h e  a d i t s  of  the Midas mine and presumably would 
c u t  o f f  t h e  ve in ,  

ECONOMIC GEOLOGY 

Midas Mine - Jumbo Lode 

The o r i g i n a l  c laims a t  t h e  Midas mine were s taked i n  1901, Beginning 
about 1911, cons iderable  development work was done, and between 1912 
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and 1918, o re  was shipped over an a e r i a l  tran~vray from t he  mine t o  the 
beach. Most of the  shipments were apparent ly hand-sorted ore .  From 1913 
on, the  mine was owned by Granby Consolidated Mining Co,, of Canada. 
Most of the  o r e  was shipped i n  1917 and 1918. According t o  Granby, 21,000 
tons  of  o re  i n  1917 averaged 4.1576 copper, 0.42 ounces per ton of s i l v e r ,  
and 0.062 ounces per  ton of gold. In  1918, 25,350 tons  averaged 3.24% 
copper, 0.25 ounces p e r  ton of s i l v e r ,  and 0.05 ounces per  ton o f  gold. 
About 3000 tons  were shipped i.n 1919, The c los ing  of t h e  mine i n  1919 
h a s  been a t t r i b u t e d  t o  a shortage of shipping, which a f f e c t e d  many of t h e  
smaller  copper mines a t  t h i s  time, but it seems l5kely  t h a t  t h e  drop i n  
copper p r i c e s  a l s o  cont r ibuted .  The group of 15  patented claims w a s  
r e c e n t l y  purchased from the  State of Alaska by Loren S t ,  Arnand of Copper 
Center and Valdez. 

Workings a t  t h e  mine c o n s i s t  of four  a d i t s  a t  e l e v a t i o n s  of  about 
60,110,200, and 400 f e e t  above t h e  l e v e l  of Solomon Creek. These workings 
are on t h e  Junbo Lode, I n  August 1964, the  lowest l e v e l  ( l e v e l  1 )  was 
caved s h u t  about 60 f e e t  from the p o r t a l ,  and t h e  second and f o u r t h  l e v e l s  
were caved a t  t h e  p o r t a l .  The t h i r d  l e v e l  was open t o  t h e  f a c e  about 600 
f e e t  from t h e  p o r t a l  and is  shown on f i g u r e  3. According t o  p a t e n t  p l a t s ,  
l e v e l  2 h a s  a l eng th  of about 700 f e e t .  Level 1 w a s  apparent ly  a haulage 
l e v e l ,  b u t  i t s  length  i s  no t  known, A s h a f t  o r  p i t  is  shown on the  p a t e n t  
p l a t  about 500 f e e t  S75W from the  p o r t a l  of t h e  t h i r d  l e v e l  and another  
a d i t  about 1600 f e e t  south of t h i s  l e v e l ,  b u t  n e i t h e r  o f  t h e s e  w e r e  
v i s i t e d ,  I n  addi t ion ,  the  All-American lode  i s  loca ted  on the east side 
of t h e  creek about 2500 f e e t  from t h e  Jumbo lode,  and was developed by a 
shallow s h a f t  (now caved) and numerous t renches ,  

The country rock a t  t h e  mine i s  mostly b lack  slate, wi th  some grey- 
wacke, s t r i k i n g  about east-west and dipping moderately t o  s t e e p l y  north.  
Drag f o l d s  suggest  t h e  beds a r e  r i g h t  s i d e  up, wi th  an a n t i c l i n e  t o  the 
south.  J u s t  south of  t h e  mine, a body of  greenstone a t  l e a s t  800 ft. 
by 1000 f t .  i n  dimension i s  ind ica ted ,  although outcrops  a r e  poor and 
at l e a s t  some s l a t e  occurs  wi th in  the greenstone, The nor thern  border  
of  t h e  greenstone i s  f i n e  grained,  and a t h i n  s e c t i o n  was necessary t o  
confirm t h e  l i tho logy .  The south s i d e  appears r e l a t i v e l y  coa r se  r i g h t  
up t o  t h e  con tac t ,  although it i s  p o s s i b l e  t h a t  more greenstone is p r e s e n t  
south of t h e  outcrops mapped. I t  i s  n o t  known whether this greenstone 
body i s  connected with t h e  greenstone exposed on Solomon Creek t o  t h e  
southwest, Al tered  and p y r r h o t i t i z e d  greenstone i s  exposed along the 
creek southwest of the  All-American workings. 

A north-south f a u l t  i s  ind ica ted  w e s t  of t h e  Midas mine by s e v e r a l  
l i n e s  of  evidence,  A topographic and a i r  photo l ineament ex tends  along 
t h e  west s i d e  of Solomon Gulch, and up i n t o  bedrock w e s t  of t h e  mine, 
The s t r i k e  of bedding i s  de f l ec ted  above the  mine, perhaps by drag on 
the f a u l t .  The p a t t e r n  of  rock types  as mapped both by Johnson (1919) 
and the  w r i t e r  suggests  a f a u l t ,  The l o c a t i o n  of  t h e  f a u l t  f a r t h e r  
south i s  not  c l e a r ,  





l l i n e r a l i z a t i o n  i n  the  Jumbo lode of the  Midas mine occurs  a s  s u l -  
f i d e s  with some quar tz ,  and a s  narrow v e i n l e t s  of s u l f i d e  i n  a sheared 
zone i n  t h e  s l a t e  and greywacke. A s  can be seen on f i g u r e  3 ,  t h e  ve in  
genera l ly  occurs  i n  o r  adjacent  t o  a f a u l t  o r  shear zone i n  t h e  s l a t e .  
I n  most p a r t s  of t h e  mine t h i s  shear  i s  p a r a l l e l  t o  the  f o l i a t i o n ,  b u t  
l o c a l l y  i t  i s  seen t o  c u t  across  and d i s r u p t  t h e  f o l i a t i o n .  I n  seve ra l  
cases  the  ve in  pinches o r  f i n g e r s  ou t ,  and l o c a l l y  the  zone con ta ins  
s e v e r a l  t h i n  ve ins  r a t h e r  than a s i n g l e  vein.  The wide ve ins  near t h e  
p o r t a l  were stoped i n  s e v e r a l  p laces ,  b u t  the  inner  p a r t  of  t h e  l e v e l  
appears t o  have been dr iven  mainly t o  explore the  shear  zone. Although 
t h e  grade probably decreases  toward the  west, a 3 inch ve in  i s  s t i l l  
p r e s e n t  a t  the  face ,  i n  a wider zone of lower grade rock, 

The high grade minera l i za t ion  i s  composed of p y r i t e  with smal ler  
amounts of p y r r h o t i t e ,  cha lkopyr i te  and s p h a l e r i t e .  Traces of galena 
were noted i n  a pol ished s e c t i o n -  A few t e n t h s  of a percent  a r s e n i c  
a r e  p r e s e n t  i n  the  o r e ,  b u t  no a r s e n i c  minerals  were seen. The mineral i -  
za t ion  i n  p laces  i s  crudely banded, bu t  i f  it has  been sheared o r  de- 
formed, it has  been completely r e c r y s t a l l i z e d .  Four samples were taken 
and assayed t o  o b t a i n  an idea  of  the  grade of t h e  rock. (Table 1) 
Samples 569, 571, 572, and 6 M i  suggest  t h a t  t h e  massive s u l f i d e  m a t e r i a l  
commonly runs about 3-3.5% copper, with va r i ab le  z i n c  and s i l v e r ,  and low 
t o  moderate gold. Table 2 l i s t s  a number of samples c o l l e c t e d  by 
Loren S t .  Arnand which conta in  more copper and gold than t h e  Divis ion  o f  
Mines and Minerals samples. 

Observations a t  t h e  su r face  and underground i n d i c a t e  t h a t  s u l f i d e s  
a r e  spa r se  o r  absent  more than a f o o t  o r  two from t h e  ve ins ,  These 
narrow zones of disseminated s u l f i d e  a re  oxidized and i ron-s ta ined  both  
on t h e  su r face  and underground. 

Levels 1, 2 and 3 appear t o  be on the  same ve in  system, b u t  l e v e l  4 
i s  on a separa te  ve in  t o  t h e  nor th  of t h e  lower workings. The s u l f i d e -  
bea r ing  mate r i a l  above l e v e l  4 occurs  i n  g lobs  associa ted  wi th  s m a l l  
crumples i n  greywacke ( s c h i s t )  ad jacen t  t o  a shear  zone, The greywacke 
u n i t  i s  a few f e e t  t h i c k  and is under la in  and o v e r l a i n  by b lack  s l a t e ,  
According t o  Johnson (19191, showings of o r e  were a l s o  found a t  t h e  
su r face  about 650 f e e t  above t h e  second l e v e l .  

All-American Lode 

The minera l i za t ion  a t  t h e  All-American lode on t h e  e a s t  s i d e  o f  t h e  
creek i s  i n  an a r e a  of poor exposures i n  t h e  v a l l e y  bottom. The o r e  
zone is exposed f o r  only a few f e e t  near t h e  nor th  end of a t rench,  
Rock thrown o u t  of t h e  t rench i n d i c a t e s  t h a t  t h e  s l a t e  i s  p y r i t i z e d  i n  
t h e  v i c i n i t y ,  b u t  most of t h e  t rench h a s  sloughed and very l i t t l e  rock 
is  i n  place.  The s t rong ly  mineral ized zone c o n s i s t s  of  s u l f i d e  re- 
p lac ing  s l a t e ,  and is  about 3 f e e t  wide a s  n e a r l y  as can be determined. 



TABLE I 

A s s a y s  of Samples Collected by the  D i v i s i o n  of Mines and Minerals 

Sample No.  Width %u %Zn %Pb Oz. A u  Oz. A g  

3 inches 3.1 
3 f e e t  0.4 
3 f e e t  3.4 
3 feet 3.6 
3 f e e t  0.8 
Grab 0.71 
Grab 1.53 
Grab 2.73 
Grab T r  
Grab 3.39 
Grab < 0.1 

1.1 < 0.1 0.03 
0.2 T r  0.09 
4.2 < 0.1 0.15 
7.1 < O . l  0.05 
0.9 0.05 0.03 

T r  
0.04 
0.01 
N i l  
0.01 
Tr 

0.77 
0.85 
1.46 
N i l  
0.03 
N i l  
Tr 
Tr 
N i l  
Tr 
-25 

Descript ion of  Samples: 

Chip sample of massive s u l f i d e  vein,  l e v e l  3, Midas mine. 
Chip sample ac ross  mineral ized zone, inc luding  ve in  of 4AR569. 
Chip sample ac ross  3' ve in  of massive s u l f i d e  and quar tz .  
Chip sample ac ross  3 '  ve in  of massive s u l f i d e  and quar tz .  
All-American lode,  ch ip  sample ac ross  3 '  zone o f  s u l f i d e - r i c h  rock, 
Grab sample from numerous p o i n t s  on dump of lowest l e v e l ,  Midas mine. 
Grab sample from numerous p o i n t s  on dump of  2nd l e v e l ,  Midas mine. 
Grab sample from numerous p o i n t s  on dump of  3rd l e v e l ,  Midas mine. 
Grab sample from dump of  4th l e v e l ,  
Sample ac ross  28' of  minera l i za t ion  i n  outcrop above 4th l e v e l .  
Grab sample of p y r i t i z e d  s la te  with minor p y r r h o t i t e  and chal-  
copyr i t e ,  Middle Forlc of  Sulphide Gulch near  junct ion wi th  W e s t  
Fork. 

Assays by Divis ion of >fines and Minerals, 1953 and 1964. Analyses for  
Cu, Zn, and Pb on samples pref ixed  by "BAR" were by X-ray f luorescence  
methods. "NI" samples were taken by Jaspe r  i n  1953. 



TABLE 2 

ANALYSES OF SAMPLES COUECTED BY LOREN ST. Am',iD 

Sample No. Copper Gold S i lve r  Zinc 

#1 9 .95% 0.02 OZ/T 0.36 OZ/T 5-1% * 

#2 5.85 0.26 0.58 3-5 * 
#4 6-03 0.28 1.42 5-10 * 
#5 3.16 0.02 n i l  0.5 * 

Samples B and C contain 0.1 - 0.3% As 

Sample No. Location 

#1 Outcrop Don Stein,  Alaska Division of Mines and 
Minerals 

#2 #2 Tunnel Don Ste in ,  
I1 I1 II I# 

#4 #3 Tunnel Don Stein,  
I1 I1 IS IS 

#5 
I# I1 A l l  American lode Don s t e i n ,  fit II  

A,B, and C Midas Mine Colorado Assaying Company 

*Spectroscopic estimate 



Its s t r i k e  i s  approximately east-west. P a r t s  of t h e  zone conta in  
considerable  chalcopyr i te .  Quar tz  i s  the  main gangue mineral ,  The 
mineralized zone shows small f o l d s  with s i z e s  of a few inches up t o  2 
f e e t .  The f o l d s  a r e  defined by banding i n  the  s u l f i d e s  and appear t o  
r e f l e c t  deformation of  the  bedding, The t rench appears t o  have contained 
some s u l f i d e s  f o r  most of i t s  50 f o o t  length ,  b u t  the  shallow s h a f t  a t  
t h e  south end apparent ly was i n  unmineralized s l a t e  for a t  least h a l f  
of i t s  depth. Sample 4AR596  a able 1) is  a chip  sample across  t h e  ex- 
posed s u l f i d e  zone. 

Other Showings Near the  Midas Mine 

Greenstone along t h e  r i v e r  about 1300 f e e t  south of t h e  A l l -  
American lode was observed t o  conta in  abundant p y r r h o t i t e  and traces of  
copper. Traces of  s u l f i d e s  were seen a s h o r t  d i s t a n c e  south o f  t h e  south- 
west corner  of f i g u r e  2, and copper a s  cubani te  and cha lcopyr i t e  i s  re- 
ported a t  t h e  Bayview claim i n  the  greenstone b e l t  south of  t h e  Midas mine, 
and i n  shear  zones along t h e  south edge of t h e  greenstone (Johnson, 1919, 
p. 71). 

Sulphide Gulch Area 

Several  r e p o r t s  of  t h e  USGS mention t h e  "Addison-Powell" prospect  
loca ted  i n  Sulphide Gulch southeas t  of Valdez (Johnson, 1916, 1918; 
Moffi t  & Fellows, 1950). Unfortunately,  t h e  prospect  i s  n o t  accura te ly  
loca ted  on any map, and a s  mentioned previously,  t h e  l o c a t i o n  o f  
Sulphide Gulch i s  open t o  quest ion.  The b e s t  records  of  the location of  
t h e  "Addison-Powell" prospect  p lace  it near t h e  terminus of t h e  l a r g e  
g l a c i e r  i n  t h e  West Fork of  Sulphide Gulch. The prospect  w a s  descr ibed  
a s  "a l a r g e  low-grade copper prospect"  on which 150 f e e t  o f  open c u t t i n g  
and s t r i p p i n g ,  and 100 f e e t  of tunnel ing had been done, Chalcopyri te  
with a l i t t l e  gold and malachi te  a r e  t h e  minerals  reported.  Apparently 
t h e  prospect  was never a c t u a l l y  v i s i t e d  by t h e  USGS. 

The genera l  a r e a  of  t h e  East ,  Middle and Tiest Forks of  Sulphide 
Gulch was v i s i t e d  severa l  t imes by Car l  Aldridge of Valdez, and he 
r e p o r t s  t h a t  t h e  only workings seen on these  t r i p s  w e r e  a shallow s h a f t  
i n  t h e  bottom of a g u l l y  near  t h e  end of t h e  r idge  between t h e  W e s t  and 
Middle Forks of Sulphide Gulch. Plane f l i g h t s  over t h e  a r e a  by 
Aldridge and David Kennedy, who opera tes  a f l y i n g  s e r v i c e  a t  Valdez, 
a l s o  f a i l e d  t o  d i s c l o s e  any workings. A f l i g h t  by t h e  w r i t e r  produced a 
s i m i l a r  l a c k  of  r e s u l t s .  I t  thus  appears t h a t  t h e  repor ted  workings 
e i t h e r  do n o t  e x i s t  o r  a r e  very inconspicuous. I n  c o n t r a s t ,  even t h e  
smaller  ororkings a t  t h e  Midas mine a r e  r e a d i l y  v i s i b l e ,  although they  
a r e  below t h e  brush l i n e .  



The shallow s h a f t  reported by Aldridge was not  loca ted  i n  t h e  
f i e l d ,  b u t  t h e  bare  exposures above the  terminus of t h e  West Fork g l a c i e r  
e x h i b i t  s t rong  i r o n  s t a i n i n g  i n  s l a t e s  and a r g i l l i t e s  ad jacent  t o  t h e  
numerous greenstone s i l l s .  Examination of the  rocks shows t h a t  low t o  
moderate amounts of f i n e  p y r r h o t i t e  and p y r i t e  a r e  p resen t  i n  these  i ron-  
s t a i n e d  zones. Traces of cha lcopyr i te  can a l s o  be seen. Some t h i n  v e i n s  
of  quar t z  with t r a c e s  of p y r i t e  and occas ional  specks of cha lcopyr i t e  a r e  
p r e s e n t  i n  t h e  greenstone, b u t  i n  genera l  the  greenstone conta ins  much 
less s u l f i d e  than t h e  s l a t e  ad jacent  t o  t h e  greenstone. 

A t  an e l e v a t i o n  of about 1750 f e e t  on t h e  nose of t h e  r idge  between 
t h e  Middle and West Forks, a l e n s  of cha lcopyr i te  and p y r r h o t i t e  about 3 
inches t h i c k  and 5 f e e t  long was found. The l e n s  i s  i n  s l a t e  about 5 
f e e t  from a greenstone contac t ,  and t r ends  p a r a l l e l  t o  t h e  f o l i a t i o n  and 
bedding. This  was t h e  b e s t  minera l iza t ion  seen i n  t h e  exposures i n  t h i s  
Vic in i ty .  However, f l o a t  containing pods of chalcopyr i te  and p y r r h o t i t e  
up t o  3 inches i n  width w a s  picked up a t  seve ra l  loca t ions .  

Fa r the r  up the r idge ,  south of samples 625 and 626, a t  an e l e v a t i o n  
of about 3000 f e e t  on t h e  e a s t  s i d e  of t h e  r idge  and below a hanging 
g l a c i e r ,  an occurrence of cha lcopyr i t e  i n  small  v e i n l e t s  i n  a greenstone 
was found. Minor cha lcopyr i t e  is  disseminated i n  t h e  greenstone wi th in  
a few inches  o f  t h e  v e i n l e t s .  The v e i n l e t s  a r e  seve ra l  f e e t  apa r t .  The 
greenstone l i e s  above a f i n e  greywacke u n i t  and both rocks a r e  folded 
i n t o  a small  a n t i c l i n e  adjacent  t o  t h e  copper bear ing  zone, which h a s  
oxidized t o  green malachi te  s t a i n  v i s i b l e  from a considerable  d i s t ance .  
The cha lcopyr i t e  v e i n l e t s  a r e  v e r t i c a l  and approximately p a r a l l e l  t o  the 
a x i a l  p lane  of  the  fo ld .  A s e t  of t h i n  vuggy q u a r t z  ve ins  is perpendicular  
t o  the axis of t h e  f o l d ,  b u t  does not  seem t o  conta in  any chalcopyr i te .  

I r o n  s t a i n i n g  was v i s i b l e  along t h e  greenstone b e l t  a t  least as f a r  
e a s t  a s  t h e  r idge  between t h e  Middle and Eas t  Forks, and westward to  the 
d i v i d e  between t h e  West Fork and Solomon Gulch. David Kennedy o f  
Valdez r e p o r t s  a similar s t a i n i n g  i s  v i s i b l e  from t h e  a i r  eastward t o  the 
Copper River.  

A t r a v e r s e  over w e l l  exposed rock a t  e l e v a t i o n s  of 2500 t o  3000 feet 
on t h e  r i d g e  nor th  of  t h e  terminus of  t h e  West Fork g l a c i e r  showed only  
greywaclte wi th  some s l a t e ,  b u t  no greenstone o r  i r o n  s t a in ing .  The 
s t a i n i n g  t h u s  seems r e l a t e d  t o  the  greenstone, and t h e  greenstone appears  
t o  have a d i s t i n c t  nor thern  l i m i t  a s  shown on t h e  map. 

Based on two samples panned by R.H. Saunders, Divis ion Mining 
Engineer, g rave l  i n  t h e  West Fork y ie lded  0.25-0.35 m g  o f  gold (5-8 c o l o r s )  
p e r  double ?an, i n d i c a t i n g  a t  l e a s t  a small  amount of gold i n  t h e  dra in-  
age. Other minerals  p r e s e n t  i n  t h e  concent ra tes  were pyroxene, g a r n e t  



l imoni te ,  p y r i t e ,  cha lcopyr i te ,  magnetite,  z i rcon and a t r a c e  of 
s c h e e l i t e  ( R .  Saunders, personal  communication). No gold was de tec ted  
i n  an i ron-stained and p y r i t i z e d  zone with minor copper s t a i n  adjacent  
t o  a greenstone body (Sample 4AR648, Table 1). 

STREAM SEDIMENT GEOCHEMISTRY 

About 80 stream sediment samples were co l l ec ted  from t h e  a r e a  and 
a r e  shown on Figure 1. The r e s u l t s  a r e  l i s t e d  i n  t a b l e  3 .  Samples of 
t h e  f i n e r  sediment were c o l l e c t e d  from severa l  s p o t s  i n  t h e  a c t i v e l y  
flowing stream, and analyzed i n  t h e  f i e l d  by Universi ty  of  Alaska Method I 
f o r  r ead i ly -ex t rac tab le  heavy meta ls  i n  s o i l s  (Mukherjee and Mark Anthony, 
1957). This method uses  a sodium ch lo r ide  s o l u t i o n  and d i th izone  d i s -  
solved i n  white  gasol ine .  The concent ra t ion  of d i th izone  i n  each ba tch  
o f  gas  was checked by use of a standard z inc  so lu t ion ,  and it was found 
t h a t  a f i e l d  test of 3 m l  was equiva lent  t o  about 1 microgram of  z inc ,  
Other t e s t s  showed much less s e n s i t i v i t y  f o r  l ead  and copper. In  add i t ion  
t h e  samples were brought t o  a l ab ,  sieved, and t h e  minus 80 mesh material 
analyzed f o r  t o t a l  copper, lead ,  z inc ,  and molybdenum, Samples RHS-151 
t o  181 were c o l l e c t e d  by Robert H. Saunders and analyzed by Rocky Mountain 
Geochemical Labora tor ies  i n  Missoula, Montana, Most of  t h e  remaining 
samples were c o l l e c t e d  by Walter P h i l l i p s ,  f i e l d  a s s i s t a n t ,  and analyzed 
by A 1  Gooch of  the  Divis ion of  Mines and Minerals i n  Ketchikan, wi th  a 
few checks by Rocky Mountain. Both l a b s  used d i th izone  f o r  l ead  and zinc ,  
and b iqu ino l ine  f o r  copper, D i t h i o l  was used f o r  determinat ion of 
molybdenum by Gooch. Rocky blountain used a s t rong  ac id  e x t r a c t i o n ,  and 
Gooch used a fus ion ,  

Background f o r  t o t a l  copper seems t o  be s l i g h t l y  h igher  i n  areas 
dra in ing  greenstone than i n  a r e a s  d ra in ing  slate and greywacke, I n  
t h e  l a t t e r  cases ,  25-50 ppm copper i s  t h e  common range, whereas for 
streams d ra in ing  greenstone,  t h e r e  a r e  very f e w  va lues  below SO ppm. 
Analysis  o f  f i v e  specimens of greenstone shows copper con ten t s  o f  50 
t o  140 pprn, wi th  the h i g h e s t  va lues  from greenstone i n  t h e  S u l f i d e  Gulch 
a rea ,  The f i g u r e  of 100 ppm h a s  been s e l e c t e d  a s  t h e  th resho ld  f o r  
anomalous values.  A p l o t  of copper content  a g a i n s t  percentage o f  green- 
s tone  i n  t h e  f l o a t  showed an inc rease  o f  copper with p ropor t ion  o f  green- 
s tone,  b u t  because no samples composed dominantly of greenstone contained 
between 100 and 175 ppm copper, it was concluded t h a t  nothing could be 
gained by varying background t o  al low f o r  d i f f e r e n t  rock types.  Samples 
with copper con ten t s  of  105 t o  500 ppm a r e  shot~n a s  weakly t o  moderately 
anomalous on t h e  maps, and above 500 a r e  shown a s  s t r o n g l y  anomalous. 

For lead ,  most va lues  a r e  i n  t h e  range of 5 t o  20 ppm, Samples 
conta in ing  30 pcm o r  nore a r e  considered anomalous, Only t h r e e  



Analyses of Stream Sediment Samples 

F i e l d  R e s u l t s  
( m l  of dye) ,and Copper Lead Zinc Moly. % greens tone  

F i e l d  No.  Color a t  1 m l  (ppm) (ppm) (ppm) (ppm) i n  f l o a t  S i z e  S t r e a  

RHS151 
RHS152 
RHS153 
RHS154 
RHS155 
RHS156 
RHS157 
RIIS158 
RHS159 
RHS160 
RHS161 
RHS162 
RHS163 
RHS164 
RHS165 
RHS166 
RHS167 
RHS168 
RHS169 
RHS170 
RHS171 
RHS172 
RHS17 3 
RHS174 
RHS175 
RHS176 
RHS177 
RHS178 
RHS179 
RHS180 
RHS181 

333  
WE' 3 3 4  
wp 335 

336 
w p  337 
WP 338 
WE' 339 
WP 340 
WP 341 
W'P 342 
FJP 343 
PJP 344 
F7P 345 

1 green 
8 
1 green  
1 green  
1 green  
1 green  
1 green  
1 green  
1 green  
1 green  
1 green  
4 c l e a r  
3  clear 
1 green  
1 green  
1 green  
1 green  
1 green  
1 green  
1 green  
1 green  
5 
1 green  
1 green  
8 
1 green, 
1 green  
2 
6 
'J. green  
1 green 
2 clear 

25Cpink 
20 p u r p l e  
25+purple 
25+purple 

2 c l e a r  
4 p i n k  
2 c l e a r  
3 pink 
1 green  
2 c l e a r  
2 c l e a r  
4 pink 



TABLE 3 - Continued 

Field r e s u l t s  
( m l  of dye),and Copper Lead Zinc Moly. % Greenstone 

F i e l d  No.  Color a t  1 m l  (ppm) (ppm) (PP~) ( P P ~ )  i n  f l o a t  S i p e  S t r e a  

W P  346 7 pink 95 10 85 0 0 B 
WP 347 22 yellow* 70 5 80 2 0 C 
WP 348 7 v i o l e t  85 10 130 0 0 B 
WP 349 12 v i o l e t  60 15 125 0 0 B 
WP 350 8 v i o l e t  25 0 90 0 0 C 
WP 351 8 v i o l e t  65 5 90 0 0 D 
WP 352 2 175 20 135 0 40 B 
WP 353 9 v i o l e t  350 5 140 2 50 C 
WP 354 17 v l o l e t  150 5 125 0 30 A 
WP 355 1 green 160 5 125 0 20  B 
WP 356 2 c l ea r  50 5 115 0 25  C 
WP 357 4 pink 100 10 170 0 5 B 
WP 358 1 45 10  125 0 5 C 
WP 359 1 25 5 90 0 5 C 
WP 360 1 85 5 120 0 20 B 
WP 361 3 pink 45 0 105 0 30 B 
WP 362 1 green 290 5 125 0 25 B 
WP 363 1 green 95 10 75 0 30 B 
WP 364 2 clear 200 0 65  0 40 B 
WP 365 1 green 30 10 105 0 S p l i t  of 4WP 358 
WP 366 5 pink 200 5 135 0 50 A 
WP 367 1 215 0 120 1 25 B 
WP 368 4 700 5 100 0 20 B 
WP 369 1 100 0 50 0 60 C 
WP 370 1 95 15 135 0 10 B 
WP 371 2 95 5 95 0 70 B 
WP 372 4 pink 35 10 65 0 0 B 
WP 373 2 c l e a r  35 25 85 0 0 B 
WP 374 1 green 25 15 75 0 0 B 
WP 375 2 clear 25 0 105 0 0 B 
AR 598 4 pink 25 5 80 0 0 D 
AR 625 2 750 5 145 1 50 A 
AR 626 6 600 5 105 0 60 A 
AR 663 4 100 15 45 0 S p l i t  of W P  339 
AR 574** 50 Midas mine area 
AR 575** 75 Midas mine area 
AR 595** 50 Greenstone b e l t  sout3 of Midas M 
AR 604** 110 Greenstone b e l t  i n  Sulphide Gulcl 
AR 635** 145 Greenstone belt i n  Sulphide Gulcl 

* Pink a t  5 m l  
** Rock sample of greenstone 
Size Strean: A- less t han  2 f t .  wide; B- 2-8 ft, wide; C- 8-20 ft. wide; D- 

greater  than 20 it. wide, 
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samples (171, 181, and 3 3 6 )  fall i n  t h i s  category. 

For z inc ,  va lues  of 80 t o  140 pprn a r e  most common. Only t h r e e  
samples (152,181, and 336)  conta in  more than 190 ppm and a re  considered 
weakly anomalous. 

r 

1,Iolybdenum contents  of 2 o r  3 pprn w e r e  obtained f o r  a l l  b u t  two 
samples ,analyzed by Roclcy I+lountain, and these values  are considered back- 
ground. The procedure used by Gooch was less s e n s i t i v e  and molybdenum 
was not  de tec ted  i n  any samples analyzed by him, 

The anomalies can be divided i n t o  t h r e e  groups, a s  follows: 

1. Anomalies a t  t h e  Nidas mine. 
2 ,  Anomalies i n  the Sulphide Gulch area.  
3 .  Anomalies along Por t  Valdez. 

Four samples a r e  anomalous a t  t h e  Iblidas mine, two of these  s t r o n g l y  
anomalous, and two moderately anomalous i n  copper. The h i g h e s t  va lue  
of 1150 ppm copper (sample 3 3 6 )  i s  from a stream dra in ing  through t h e  
main dumps. This  sample i s  weakly anomalous i n  lead  (40 ppm) and z inc  
(280  pprn). Sample 3 3 4  con ta ins  750 ppm copper and i s  from a stream t h a t  
passes  by the  four th  l e v e l .  Lead and z inc  i n  sample 334 a r e  a t  back- 
ground l e v e l s .  Although t h e  copper may be derived from t h e  dump of t h e  
f o u r t h  l e v e l ,  o r  from small exposures of minera l iza t ion ,  t h e  anomaly 
seems too  s t rong  t o  be a t t r i b u t e d  t o  t h e  r e l a t i v e l y  small  amount o f  
minera l i za t ion  i n  these  known sources.  Addit ional  ve ins  may e x i s t  i n  
t h i s  drainage.  

I t  is of i n t e r e s t  t o  note  t h a t  sanples  351, 3% m i l e s  downstream from 
t h e  mine, and 169, 5 mi les  downstream from t h e  mine, show no s i g n  o f  
t h e  minera l iza t ion ,  

I n  t h e  Sulphide Gulch area ,  t h r e e  samples a r e  s t rong ly  anomalous and 
eleven a r e  weakly t o  moderately anomalous i n  copper. Sample 152 i s  
weakly anomalous i n  z i n c  as we l l  a s  being moderately anomalous i n  copper. 
Sample 368, conta in ing  700 ppm copper, i s  f r o m  a s m a l l  s tream d r a i n i n g  
i n t o  the West Fork g l a c i e r .  1ron-staining and i r o n  s u l f i d e s  w e r e  
observed i n  the stream bed. Some follow-up work on t h i s  stream s e e m s  
j u s t i f i e d .  Samples 625 and 626 a r e  from streams d ra in ing  from a s m a l l  
g l a c i e r  on t h e  west s i d e  of t h e  Middle Fork. Minor amounts of  minera l i -  
z a t i o n  were noted i n  t h e  v i c i n i t y ,  and a d d i t i o n a l  prospect ing  is  probably 
worthwhile, although a source under t h e  g l a c i e r  i s  p o s s i b l e  and would be 
d i f f i c u l t  t o  fol low up. Of t h e  moderate anomalies, the  220 ppm copper 
observed i n  sample 153 from t h e  West Forlc of  Sulphide Gulch i s  most 
i n t e r e s t i n g  because of  t h e  l a r g e  s i z e  of t h e  drainage,  bu t  he re  again the 
source may be beneath t h e  large g l a c i e r .  The l a r g e  number of weak t o  
moderate anomalies i n d i c a t e s  t h a t  minera l i za t ion  i s  r e l a t i v e l y  widespread 
i n  t h e  greenstone b e l t  and south of  it. 



Three samples from streams d ra in ing  i n t o  P o r t  Valdez a r e  weakly t o  
moderately anomalous. Samples 170 and 171 a r e  weakly anomalous i n  lead .  
Although the  lead  may r e s u l t  from contamination r e l a t e d  t o  the  presence 
of a dam on Al l i son  Creek, some follow-up sampling seems needed, e s p e c i a l l y  
i n  view of the l a r g e  s i z e  of t h e  drainage.  Sample 181 i s  moderately 
anomalous i n  lead  and zinc,  and deserves f u r t h e r  checking. 

I n  genera l ,  t h e  r e s u l t s  of t h e  f i e l d  t e s t  do not  c o r r e l a t e  very 
wel l  with t h e  l a b  r e s u l t s .  Only 10 of 2 1  l a b  anomalies w e r e  shown as 
anomalies by the  f i e l d  t e s t ,  and 9 samples showed d i s t i n c t  f i e l d  anomalies 
b u t  were a t  background l e v e l s  by the  l a b  analyses.  There a r e  s e v e r a l  
poss ib le  explanat ions  f o r  t h i s  behavior. 

1. The f i e l d  t e s t  d e t e c t s  only  metals  r e a d i l y  so luble  i n  a n e a r l y  
n e u t r a l  water so lu t ion .  This  f i e l d  t e s t  was designed f o r  use with s o i l s  
r a t h e r  than stream sediments. I n  g l a c i a t e d  a reas  with youthful  topography, 
t h e r e  may be very l i t t l e  oxida t ion  of s u l f i d e s  t o  fu rn i sh  so lub le  metal  i n  
stream sediments. 

2. The f i e l d  t e s t  i s  much more sens i t ive  t o  z inc  than copper, Lead 
h a s  an in termedia te  s e n s i t i v i t y .  Because most anomalies i n  t h e  a r e a  are 
caused by copper, t h i s  f i e l d  t e s t  i s  probably no t  the  b e s t  t h a t  can be 
used. 

3 .  When only a few mi l l ime te r s  of d i th izone  have been added, s t rong  
copper anomalies can show green c o l o r s  s i m i l a r  t o  t h e  c o l o r s  shown by 
background values.  I t  i s  the re fo re  poss ib le  t h a t  anomalous r e s u l t s  w e r e  
overloolced because of t h i s  s i m i l a r i t y  i n  co lo r ,  aggravated by f i n e  g r a i n s  
o f  sample d ispersed  i n  t h e  organic  solvent .  However, a few spo t  checks 
of  t h e  f i e l d  r e s u l t s  f a i l e d  t o  d e t e c t  any such cases .  

4, Metal i n  s o l u t i o n  i n  a stream can be c a r r i e d  p a s t  a l ake  o r  o t h e r  
obs tac le  t h a t  w i l l  t r a p  p a r t i c l e s  of  mineral ized rock, o r  metal-r ich water 
may be der ived  by ox ida t ion  of minera l i za t ion  t h a t  is  not  undergoing physica: 
eros ion ,  The metal  i n  s o l u t i o n  may l a t e r  be absorbed by f i n e  sediments, 
and can then be de tec ted  by t h e  f i e l d  t e s t .  The samples anomalous i n  
t h e  f i e l d  test b u t  n o t  i n  the  lab t e s t  may i n d i c a t e  t h i s  s i t u a t i o n .  

The w r i t e r  tends  t o  favor  causes 1 and 2 a s  t h e  explanat ion  of  t h e  
discrepancy between f i e l d  and l a b  r e s u l t s ,  b u t  t h e  four th  p o s s i b i l i t y  
should be k e p t  i n  mind, 

Recent t e s t s  of t h e  samples using t h e  heavy metal  f i e l d  method of 
Hawkes (1963) i n d i c a t e  nore s a t i s f a c t o r y  c o r r e l a t i o n  of  f i e l d  and 
l a b  r e s u l t s .  



CONCLUS I O N S  

Rock types i n  the  Midas mine and Sulphide Gulch a reas  c o n s i s t  of  
a  t h i c k  sequence of greywacke and s l a t e  of probable Mesozoic age, in-  
truded by b a s i c  s i l l s  (poss ib ly  including flows) and by a  few small  
p lugs  of d iabase ,  The b a s i c  rocks a r e  exposed along a  r e l a t i v e l y  
r e s t r i c t e d  b e l t ,  The sedimentary sequence h a s  been metamorphosed t o  
g reensch i s t  f a c i e s ,  and s t r i k e s  approximately east-west wi th  moderate t o  
s t e e p  d i p s  t o  t h e  nor th ,  The age of t h e  o r e  and of the  b a s i c  rocks 
r e l a t i v e  t o  the  metamorphism i s  not  c e r t a i n .  Most of t h e  b a s i c  rocks 
a r e  a t  l e a s t  weakly f o l i a t e d ,  and a l l  conta in  a  mineralogical  assemblage 
c o n s i s t e n t  with t h e  g reensch i s t  f a c i e s ,  s o  most of the  b a s i c  rocks were 
p resen t  during t h e  l a t e  s t a g e s  of t h e  metamorphism, and i t  i s  probable 
t h a t  a l l  a r e  pre-metamorphic. 

Occurrences of copper minera l i za t ion  a re  found along t h e  greenstone 
b e l t ,  and a t  t h e  Midas mine, Ore a t  t h e  Midas mine c o n s i s t s  of  ve ins  
conta in ing  quar t z ,  p y r i t e ,  p y r r h o t i t e ,  cha lcopyr i te ,  and s p h a l e r i t e ,  The 
ve ins  fol low a shear  zone s u b p a r a l l e l  t o  the  f o l i a t i o n ,  and a r e  loca ted  
adjacent  t o  a plug of  meta-diabase. The shear  zone l o c a l l y  c u t s  ac ross  
t h e  f o l i a t i o n  b u t  may have formed during the  end s t a g e s  of metamorphism. 
A few assays  i n d i c a t e  grades of 3-3.5% copper and up t o  7% z inc ,  with l o w  
t o  moderate gold and v a r i a b l e  s i l v e r  values.  The ve in  is  up t o  4 feet w i d  
on t h e  one access ib le  l e v e l  of the  mine, b u t  wider p o r t i o n s  are repor ted ,  
Severa l  ve in  segments a r e  p r e s e n t  i n  the  shear  zone. 

The greenstone b e l t  south of the  Midas mine extends i n  one form or 
another  from Jack Bay a t  l e a s t  1 5  mi les  eastward t o  t h e  Sulphide Gulch 
drainage,  and may extend as  f a r  a s  the  Copper River, based on a e r i a l  
observa t ions .  Copper shows occur a t  s e v e r a l  p laces  along t h e  b e l t ,  They 
cons iz tof  cha lcopyr i t e  with moderate t o  abundant p y r i t e  and p y r r h o t i t e  as 
small  v e i n l e t s  i n  t h e  greenstone and a s  l e n s e s  and v e i n l e t s  i n  t h e  
adjacent  metasediments. The l a r g e s t  observed copper-bearing v e i n s  have 
th icknesses  of a few inches and l eng ths  of a  few feet, although i r o n  
s u l f i d e s  a r e  more extens ive  and continuous. The Addison-Powell prospect  
w a s  probably an occurrence of t h i s  type,  but  could no t  be l o c a t e d  on the  
ground, 

Geographically,  the copper occurrences of t h e  a reas  are c l o s e l y  
associa ted  with greens tone,  and a r e  not  found elsewhere, suggest ing some 
g e n e t i c  r e l a t i o n  t o  t h e  greenstone,  Perhaps a  l a r g e r  body o f  b a s i c  
rock a t  depth was the  source of the  copper and o t h e r  elements, o r  
a l t e r n a t i v e l y  the  c o p p r  may have been leached o u t  of  the  greenstone by 
deep-sea.ted metamorphic o r  magmatic waters ,  and r e d i s t r i b u t e d  t o  i t s  
p r e s e n t  s i t e  of decos i t ion .  I n  any case,  a combination of greenstone 
with favorable  s t r u c t u r e  of the  proper age appears t o  be necessary t o  



develop an ore-body. More mapping i s  needed work ou t  t h e  s t r u c t u r a l  
f e a t u r e s  of t h e  area.  

SUGGESTIONS FOR PROSPECTING 

A t  t h e  Jumbo lode of the Midas mine, a more thorough job of sampling 
and mapping of t h e  workings and of t h e  sur face  would allow a b e t t e r  
eva lua t ion  of t h e  tonnage and grade of o r e  i n  the  p r e s e n t l y  known ve in  
system. It would probably be necessary t o  open t h e  second l e v e l  t o  
accomplish t h i s ,  b u t  t h i s  work should not  t ake  more than a few days by 
a crew of seve ra l  men. The presence of  s e v e r a l  ve ins  a t  t h e  Jumbo lode,  
and another ve in  on t h e  All-American claim suggest  t h a t  s t i l l  o t h e r  
ve ins  may be p resen t  i n  the  v i c i n i t y .  Geochemical a n a l y s i s  of s o i l  samples 
might be e f f e c t i v e  i n  l o c a t i n g  a d d i t i o n a l  veins .  

Outside t h e  Midas mine area ,  t h e  greenstone b e l t  appears t o  be t h e  
most favorable  p a r t  of  t h e  a r e a  f o r  prospect ing.  The b e t t e r  geo- 
chemical anomalies found i n  t h i s  survey should be t raced  t o  t h e i r  source. 
It appears t h a t  the Univers i ty  of Alaska f i e l d  geochemical method is  
n o t  adequate i n  t h i s  a rea  and some o t h e r  method, such as t h a t  descr ibed  
by Hawkes (1963), should be used. The remainder of  t h e  greenstone b e l t  
could be prospected by stream sediment geochemistry and by a e r i a l  l o c a t i o n  
of i ron-stained (and copper-s tained)  zones, followed by examination and 
prospect ing  on t h e  ground. The l ack  of  anomalies 3 - 5 d e s  down Solomon 
Gulch from t h e  Midas mine i n d i c a t e s  t h a t  stream sediment sampling must 
have a r e l a t i v e l y  c l o s e  spacing t o  d iscover  t h e  small  t o  moderate- 
s i z e d  o r e  bodies  expected i n  t h i s  region. Because of  the  numerous 
g l a c i e r s  and l a r g e  g l a c i a l  streams, ground examination would probably 
r e q u i r e  use of  a h e l i c o p t e r  i n  many p a r t s  of the  b e l t  e a s t  o f  Sulphide 
Gulch. 

The t h r e e  stream sediment anomalies along P o r t  V a 1 d . e ~  should be 
inves t iga ted  by a d d i t i o n a l  stream sed.iment sampling and prospect ing.  
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