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STUDIES RELATED TO WILDERNESS STUDY AREAS 

I n  accordance wi th  t h e  p rov i s ions  of t h e  Wilderness Act (Public  Law 

88-577, September 3, 1964) and t h e  J o i n t  Conference Report on Senate  

B i l l  4 ,  88th Congress, t h e  U.S. Geological Survey and U.S. Bureau of 

Mines have been conducting mineral  surveys of wi lderness  and p r imi t ive  

a r e a s ,  S tudies  and r e p o r t s  of a l l  p r imi t ive  a r e a s  have been completed. 

Areas o f f i c i a l l y  designated a s  "wilderness", "wild1', o r  "canoe" when 

t h e  Act was passed were incorporated i n t o  the  National  Wilderness 

Preserva t ion  System, and some of them a r e  p re sen t ly  be ing  s tud ied ,  The 

Act provided t h a t  a r e a s  under cons idera t ion  f o r  wi lderness  des igna t ion  

should be s tud ied  f o r  s u i t a b i l i t y  f o r  incorpora t ion  i n t o  t h e  Wilderness 

System. The mineral  surveys c o n s t i t u t e  one a spec t  of t h e  s u i t a b i l i t y  

s t u d i e s ,  This r e p o r t  d i scusses  t h e  r e s u l t s  of a mineral  survey of some 

n a t i o n a l  f o r e s t  l ands  i n  t h e  Tracy Arm-Fords Ter ror  s tudy a rea ,  Alaska, 

t h a t  a r e  being considered f o r  wi lderness  des igna t ion  and of some 

ad jo in ing  lands  t h a t  may come under d i scuss ion  when t h e  a rea  is 

considered.  The a rea  s tud ied  is between t i dewa te r  and t h e  I n t e r n a t i o n a l  

Boundary i n  t he  Coast Range sou theas t  of Juneau i n  southeas te rn  Alaska, 
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Studies  r e l a t e d  t o  wilderness--pr imit ive a r e a s  

Mineral resources  of t h e  Tracy A r m  Fords Ter ror  

Wilderness Study Area and v i c i n i t y ,  Alaska 

Summary 

By David A. Brew, A. L.  Kimball, Donald Grybeck, and Jan  C. S t i l l  

The Wilderness Study Area c o n s i s t s  of about 322,300 h e c t a r e s  (1,250 

square  mi l e s  o r  796,400 a c r e s )  on t h e  southwest s i d e  of t h e  Coast Range 

i n  sou theas t e rn  Alaska about 72 km (45 mi les )  sou theas t  of Juneau, Alaska 

( f i g .  1 )  An a d d i t i o n a l  142,800 h e c t a r e s  (550 square  mi l e s  o r  352,900 

Figure  1 near  h e r e  

a c r e s )  l y i n g  i n  p a r t  between the  s tudy  a r e a  and t h e  I n t e r n a t i o n a l  Boundary 

and i n  p a r t  contiguous t o  t h e  southwest of t h e  s tudy  a r e a  were s tud ied  

because of t h e i r  importance t o  t h e  eva lua t ion  of t h e  s tudy  a r e a  i t s e l f .  

Unless otherwise s p e c i f i e d ,  t h e  term Study Area a s  used i n  t h i s  r e p o r t  

i nc ludes  both t h e  formally designated s tudy  a r e a  and t h e s e  contiguous 

a reas .  The genera l  a r e a  is one of spec t acu la r  scenery,  wi th  f i o r d s ,  

f o r e s t s ,  glacier-covered peaks t o  2,470 m (8,095 f e e t )  high,  t idewater  

g l a c i e r s ,  i cebergs ,  and some broad r i v e r  v a l l e y s .  No roads o r  maintained 

t r a i l s  o r  permanent r e s i d e n t s  a r e  p re sen t ,  and access  is only by s p e c i a l l y  

arranged water  o r  a i r  t r a n s p o r t .  Present  human use of t h e  a r e a  is  r e l a t e d  

t o  r e c r e a t i o n  o r  mineral-resource explora t ion .  
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Figure 1.--Map of Tracy Arm-Fords Terror Wilderness Study Area, 

southeastern Alaska, showing western metamorphic belt, Coast Range 

batholithic complex, major known metallic mineral occurrences, and 

areas favorable for metallic mineral occurrences. 



This report presents pertinent geological, geochemical, geophysical, 

and mining engineering information derived from a joint U.S. Geological 

Survey-U.S. Bureau of Mines study of the area conducted from 1972 to 

1975. It also synthesizes this information to evaluate the mineral 

potential of two areas of significant potential, the Sumdum Glacier mineral 

belt and the Endicott Peninsula area, as well as other areas of low potential. 

Geochemical investigations by the Geological Survey included sampling, 

analysis, and interpretation of both active stream sediments, and bedrock; 

792 stream-sediment samples and 4,228 bedrock samples were collected, 

processed, and analyzed. Statistical analysis of the geochemical data, 

with the aid of a computer, was used to identify significant anomhous 

analytical values. A total of 138 stream-sediment samples and 262 bedrock 

samples were identified as containing anomalous amounts of one or more 

significant elements. 

Mining engineering studies by the Bureau of Mines included mining 

claim records search; on-site claim, mine, and prospect investigations; 

and mapping and sampling of stained zones, altered zones, and geochemically 

anomalous sites. Nearly 1,300 measured quantitative samples were 

collected, analyzed, and interpreted. More than two dozen underground 

workings with a cumulative length of about a mile were samples and most 

were also mapped. 



About 670 c la ims ,  about 90 percent  of them lode ,  a r e  recorded a s  

be ing  wi th in  t h e  a r e a  s tud i ed .  Seventy percent  of t he se  a r e  w i th in  t h e  

s tudy  a r e a  proper .  Of t he se ,  97 were a c t i v e  i n  1975. Approximately 

24,000 ounces of gold and probably a s i m i l a r  q u a n t i t y  of s i lver  were 

produced from t h e  Sumdum Chief lode  proper ty  a t  t h e  t u r n  of  t h e  cen tury .  

L i t t l e  o t h e r  product ion from t h e  a r e a  can be  v e r i f i e d  al though some d i d  

occur.  

Almost a l l  of t h e  mine ra l i za t i on  w i t h i n  t h e  Wilderness Study Area 

occurs  i n  t h e  western metamorphic b e l t  p a r a l l e l  and ad j acen t  t o  t h e  

southwestern s i d e  of t h e  Coast Range b a t h o l i t h i c  complex. L i t t l e  

s i g n i f i c a n t  mine ra l i za t i on  appears  t o  be  p re sen t  i n  t h e  Coast Range 

complex. 

The western metamorphic b e l t  has  been recognized a s  having 

s i g n i f i c a n t  minera l  p o t e n t i a l  s i n c e  t h e  e a r l y  1900's.  Many of t h e  

occurrences i n v e s t i g a t e d  have been known s i n c e  t h a t  t ime,  o r  e a r l i e r .  The 

p re sen t  s t udy  has  i d e n t i f i e d  two a r e a s  of mineral-resource p o t e n t i a l  f o r  

gold,  copper,  z i n c ,  and s i l v e r  w i t h i n  t h i s  b e l t  i n  t h e  s tudy  a r ea ;  t h e s e  

a r e ,  i n  t h e  order  of dec reas ing  importance: 1 )  t h e  Sumdum Glac i e r  

mineral  b e l t ,  and 2 )  t h e  Endicot t  Peninsula  a r e a  ( f i g .  1 ) .  Severa l  

d e p o s i t s  wi th  gross  i n  p l a c e  metal  va lues  g r e a t  enough t o  a t t r a c t  s e r i o u s  

exp lo ra t i on  a r e  probably p re sen t .  Most of t h e s e  i n d i v i d u a l  d e p o s i t s  

probably have gross  i n  p l ace  va lues  i n  t h e  range of $1  m i l l i o n  t o  $10 

m i l l i o n  a t  February, 1976 p r i c e s .  Even though t h e  remaining p a r t s  of the 

western metamorphic b e l t  a r e  n o t  d i scussed  s p e c i f i c a l l y ,  they a l s o  have 

l e s s e r ,  bu t  undefined, mineral-resource p o t e n t i a l .  



The Sumdum Glacier mineral belt extends for about 52 km (32 miles) 

along the southwest side of the Coast Range batholithic complex and 

contains three known important mineralized areas: the newly discovered 

Sweetheart Ridge mineralized zone gold-copper occurrence, the Tracy Arm 

zinc-copper prospect, and the Sumdum copper-zinc prospect. The deposits 

in the belt consist of pyrrhotite, chalcopyrite, sphalerite, pyrite, 

galena, and some gold in lenses and pods parallel the foliation or 

disseminated in the metamorphic rocks. 

These three deposits have economic potential and warrant further 

exploration. They are considered likely to attract commercial interest. 

The Tracy Arm zinc-copper deposit is estimated to contain 169,000 metric 

tons (187,000 tons) of inferred ore averaging 3.42 percent zinc, 1.42 
I 

percent copper, 14.7 g/metric ton (0.43 oz/ton) silver, and 0.27 g/metric 

ton (0.008 oz/ton) gold. At February, 1976 prices, the deposit probably 

has a gross in place combined metal value between $1 million and $10 

million. 

The Sumdum copper-zinc prospect is estimated to contain 24.2 million 

I metric tons (26.7 million tons) of inferred ore averaging 0.57 percent 
I 

I copper, 0.37 percent zinc, and 10.3 glmetric ton (0.30 ozlton) silver. 

A 44.8 m (147-foot-) long portion of the Sweetheart Ridge mineralized 

zone is estimated to contain 6,600 metric tons (7,300 tons) of inferred 

ore per 30 m (100 feet) of depth that average 78 g/metric ton (0.23 

ounces per ton) in gold and 0.7 percent copper. 



The entire Sumdum Glacier mineral belt is considered favorable 

ground for the occurrence of mineral deposits and the available 

information is used to 1) arrive at a range for the number of 

significant deposits that are probable in the belt and 2)estimate the 

range of total gross in place value probable in the belt. 

The three known deposits indicate 1) the minimum number of 

significant deposits in the belt, and 2) the lower limit of size, grade, 

etc., that is likely to attract serious attention from prospective 

developers; i.e., smaller, lower grade, less minable, lesser gross value 

deposits are not likely to be attractive. 

We estimate that, due mainly to timber and brush cover and to the 

limited usefulness of our geochemical studies, only about 20 percent of 

the belt has been examined closely enough to find deposits that are 

similar in size to the three known major deposits and exposed on the 

surface. Assuming the same deposit density in the remaining 80 percent 

of the belt, 12 more similar outcropping deposits are probable in the 

area. We suggest, therefore, that the number of deposits of at least 

minimum attractive size and value is somewhere between 3 and 15. Note, 

however, that there may only actually be those three that have been 

found, and that 15 is not necessarily the upper limit. The 12 could 

include some of the already-known but relatively unexplored deposits in 

the belt. This simple model does not consider non-outcropping deposits. 



Using the accepted U.S. Bureau of Mines-U.S. Geological Survey 

mineral resource classification terms, the authors estimate that the 

belt contains the following gross in-place values of metallic mineral 

resources: $15 million of identified paramarginal resources, $325 

million of identified submarginal resources, and it may also contain 

$120 million of hypothetical resources. The first two figures are based 

on the three known deposits and the last figure is based on the 

assumption that most of the undiscovered deposits are in the $1 million- 

$10 million range. 

The broad Endicott Peninsula area (fig. 1) has been prospected 

since before 1869 and several occurrences have long been known; namely, 

the Point Astley zinc-silver deposit, the Sumdum Chief gold mine, the 

Taylor Lake area prospects, the Holkam Bay gold prospect, and the Windham 

Bay area gold lodes and placers. The deposits in the area are largely 

either sulfide minerals disseminated through or in lenses and stringers 

along the foliation in phyllite or gold-bearing quartz veins in shaly 

limestone, limy slate, or phyllite. The area, as a whole, is poorly 

exposed because of extensive timber and brush. 



The one known significant deposit in the area consisted of the 

gold-bearing quartz veins in shaly limestone of the now-mined-out Sumdum 

Chief gold mine; before 1905 it produced about 24,000 ounces of gold ' 

from ore with about 0.4 oz/ton gold. The other prospects and mines 

either had no or practically no production. The Taylor Lake occurrences 

are geologically similar to the Sumdum Chief. The Point Astley zinc- 

silver prospect has not been thoroughly explored. The deposit appears 

to be extremely irregular and the lateral and vertical continuity of the 

mineralized zones are not known. The mines and prospects near Windham 

Bay occur mainly along quartz stringers in broad altered zones and all 

appear to have low gold contents that only rarely exceed 9 g/metric ton 

(0.25 ozlton). The Holkam Bay prospect is similar and had some small 

production. None of these deposits appear likely to be attractive under 

present or near-future economic conditions, but some may warrant 

additional exploration. 

The study area has little or no potential for radioactive minerals, 

tungsten, beryllium, oil, gas, coal, or industrial mineral deposits C& 
Z 

as a geothermal energy source. 



Geologically, the area spans most of the Coast Range batholithic 

complex and the rocks adjacent to it on the southwest. The area is 

divided along a north-northwest line by a long foliated tonalite sill 

of Cretaceous(?) age (fig. 1). The sill is considered part of the 

batholithic complex; to its northeast lies the main part of the complex, 

consisting of a broad terrane of complexly deformed amphibolire facies 

gneiss, marble, and some schist of uncertain, but probably original Late 

Paleozoic and(or) Mesozoic age. Near the International Boundary this 

terrane is intruded by a series of generally unfoliated granodiorite 

bodies of mid-Tertiary age which are locally associated with migmatite 

zones. 
I 

To the southwest of the sill is the western metamorphic belt, 

consisting of metamorphic rocks which are locally intruded by granitic 

and other rocks, including one ultramafic body (fig. 1). Immediately 

adjacent to the sill are amphibolite facies highly deformed gneiss, 

schist, quartzite, and calc-silicate rock. The Sumdum Glacier mineral 

belt is largely within these rocks. To the southwest the metamorphic 

grade diminishes abruptly and complexly deformed greenschist-facies 

phyllite, slate, greenschist, and some limestone and quartzite are 

exposed over most of the remainder of the area, including the Endicott 

Peninsula area. The original ages of these rocks are uncertain, but 

they are at least in part Late Paleozoic (Permian) and some are probably 

Mesozoic in age. 



Two persistent major linear features are found in the study area. 

The largest, the Coast Range megalineament, (fig. I), is a 3- to 13-km- 

(2- to %mile-) wide zone of closely spaced prominent joints, foliation 

surfaces, and small faults that roughly parallel the north-northwest- 

striking foliation along lower Tracy Arm and lower Endicott Arm where 

they join Holkam Bay. The other, the northeast-trending Whiting River- 

Sweetheart Lake lineament, consists of two near-parallel northeast- 

striking ljneaments extending from the Snettisham Peninsula across 

Gilbert Bay up the Whitihg River to near the International Boundary. 

Neither linear feature appears to have mineral resource significance. 

Interpretation of aeromagnetic data shows that the igneous intrusive 

rocks are the most magnetic rocks in the area. The metamorphic rocks of 

the western metamorphic belt appear to be essentially nonmagnetic and 

most of the metamorphic rocks and migmatites of the Coast Range 

batholithic complex are essentially nonmagnetic. 



A smooth p a t t e r n  of low-amplitude, long-wavelength magnetic 

anomalies over t h e  western metamorphic b e l t  r e f l e c t s  t h e  r e l a t i v e l y  

nonmagnetic cha rac t e r  of most of t h e  underlying rocks.  Four sha rp  l o c a l  

magnetic anomalies are present :  t h r e e  of t h e s e  occur over t h e  s u r f a c e  

exposures of u l t r amaf i c  rocks a t  Po r t  Snettisham, the  Midway I s l a n d s ,  

I 

I ,  
and Windham Bay. The f i r s t  two anomalies a r e  o u t s i d e  of t h e  a r e a  

I s tud ied .  Comparison of t h e  s i m i l a r l y  shaped P o r t  Snet t isham and Windham 

I Bay anomalies shows a s i g n i f i c a n t  d i f f e r e n c e  i n  amplitude caused by t h e  

I cons iderably  lower percentage of magnetic minera ls  i n  t h e  Windham Bay 
I / . 
I 

I 

I \ body. The f o u r t h  anomaly, l oca t ed  e a s t  of Windham Bay and near  known 

I gold occurrences,  is  thought t o  be  caused by a narrow v e r t i c a l  g r a n i t i c  
I \ 
I 

d i k e  reaching wi th in  about 700 m (2,300 f e e t )  o f  t h e  s u r f a c e  a t  i t s  
\ 
\ 

shhl lowes t  po in t .  

A discont inuous magnetic h igh  a s soc i a t ed  wi th  t h e  s i l l  t h a t  marks 

t h e  western edge of t h e  b a t h o l i t h i c  complex causes t h e  s t e e p  magnetic 

g rad ien t  between t h e  western metamorphic b e l t  and t h e  complex. 

Calcu la t ions  i n d i c a t e  t h a t  t h e  southwestern f a c e  of t h e  s i l l  is n e a r l y  

v e r t i c a l  and extends t o  cons iderable  depth below t h e  su r f ace .  

The g r a v i t y  f i e l d  i n  t h e  s tudy  area is dominated by a prominent b e l t  

of s u b p a r a l l e l  contours  t h a t  approximately co inc ides  wi th  t h e  western 

edge of t h e  Coast Range complex. This  s teepening  of t h e  r e g i o n a l  

g rad ien t  from high  p o s i t i v e  Bouguer g r a v i t i e s  near  t h e  c o n t i n e n t a l  

margin t o  low va lues  along t h e  I n t e r n a t i o n a l  Boundary is  probably due t o  

a combination of c r u s t a l  th ickening ,  topographic e f f e c t s ,  and an  abrupt  
decrease  i n  rock  d e n s i t i e s .  

The s t e e p  g rad ien t s  i n  both t h e  magnetic and g r a v i t y  f i e l d s  co inc ide  
wi th  t h e  Sumdum Glac ier  mineral  b e l t .  



In t roduc t ion  

BY 

David A. Brew and Arthur L.  Kimball 

The Tracy Arm-Fords Ter ror  Wilderness Study Area covers  about 

322,300 hec t a re s  (1,250 square mi les  o r  796,400 a c r e s )  of rugged . 
mountain and f i o r d  t e r r a i n  along t h e  southwest s i d e  of t h e  Coast Range 

i n  sou theas t e rn  Alaska ( f i g .  1). This  r e p o r t  desc r ibes  t h e  geology and 

eva lua t e s  t h e  mineral-resource p o t e n t i a l  of t h e  s tudy  a r e a  proper and 

of an  ad jacent  142,800 h e c t a r e s  (550 square mi l e s  o r  352,900 a c r e s ) ,  

some 44,000 hec t a re s  (170 square mi les )  of which l i e  between t h e  

n a t i o n a l  f o r e s t  lands of t h e  s tudy  a r e a  and t h e  I n t e r n a t i o n a l  Boundary 

and t h e  r e s t  of which l i e  between t h e  s tudy a r e a  and t idewater  t o  t h e  

southwest.  For convenience, t h e  term study a r e a  a s  used i n  t h i s  r e p o r t  

inc ludes  both t h e  s tudy a r e a  proper and t h e  contiguous a reas .  

P a r t  of t h e  a r e a  s tud ied  has been previous ly  i d e n t i f i e d  by t h e  U.S. 

Fores t  Serv ice  a s  t h e  Tracy Arm-Fords Ter ror  Scenic Area because of t he  

spec t acu la r  j ux tapos i t i on  of s teep-sided f i o r d s ,  p rec ip i tous  g lac ie r -c lad  

peaks, t idewater  g l a c i e r s ,  and heav i ly  fo re s t ed  lower f o o t h i l l s .  

D i f f e r e n t  s e c t i o n s  of t h i s  r e p o r t  use me t r i c  and English u n i t s  i n  

d i f f e r e n t  ways. A l l  s e c t i o n s  w r i t t e n  s o l e l y  by the  U.S. Bureau of Mines 

au tho r s  use English u n i t s  only.  A l l  s e c t i o n s  w r i t t e n  s o l e l y  by t h e  U.S. 

Geological Survey au thors  and those  w r i t t e n  j o i n t l y  use me t r i c  u n i t s  

wi th  English u n i t s  fol lowing i n  parentheses .  



Access, use, and general character 

The study area (fig. 1) is about 72 km (45 miles) southeast of 

Juneau, the State Capitol, but it is nevertheless remote from regular 

transportation and communication facilities. Routes of scheduled ferry 

and aircraft service pass close on the southwest, but access to the area 

requires chartered or other float-equipped fixed-wing aircraft, 

helicopter, or vessel. There are no roads and no maintained trails in 

the study area. 

Storms are common throughout the year and the field season months 

of May through September are characterized by generally decreasing snow 

cover and generally increasing rain- and snowstorm activity. 

There are no permanent communities within the area. Temporary 

residents are sometimes present during the summer months in Windham Bay 

and at the mouth of Libby Creek southwest of the study area. There is a 

permanent residence on Entrance Island in Hobart Bay, also southwest of 

the area. A permanently staffed camp, which includes buildings, airstrip, 

telephone service to Juneau, small boat dock, and access roads, supports 

the Alaska State Power Adminfstration hydroelectric plant at the head of 

Speel Arm, close to and west of the area. 



The rugged terrain makes foot travel slow to virtually impossible 

in the higher parts of the area and dense forest hinders foot travel in 

the foothills. The two large rivers that transect the area--the Speel 

and the Whiting--are suitable for travel by riverboat although it is not 

known if the rapids 13 km (8 miles) above the mouth of the Speel have 

ever been run. Those rivers, as well as many other much smaller streams 

in the area, are difficult or impossible to cross safely on foot. 

At the present time the only human activities in the study area are 

temporary and are either recreational, related to mineral-resource 

exploration, or to commercial fishing. It is estimated that a few 

thousand visitors view some part of the area every year from aircraft, 

ship, or boat; a few ten's come to hunt goats or other wildlife; and a 

similar small number visit for mineral-resource-related purposes. Old 

patented mining properties at Windham Bay were recently sold for taxes 

b 
and acquired by individuals who may intend to develop recreational 

homesites. 

The Tracy Arm-Fords Terror area as a whole is very scenic. It 

contains heavily forested low mountains, high barren peaks and glaciers, 

almost-vertical fiord walls, tidewater glaciers in deep valleys, icebergs, 

and two broad braided rivers. 

Figures 2, 3, and 4 near here. 





Figure  2.--Oblique a e r i a l  photograph l o o k i n g  east across Sumdum 

G l a c i e r .  





Fi::~irts 3 . - -Obl ique  aerial photograph looking east towards the head 

of Tracy Arm. 





Figure &.--Oblique a e r i a l  photograph looking north at  the  Narrows 

in Fords Terror. 



In terms of actual relief, the maximum in the area is between the 

unnamed 2,470-m peak rising from the South Sawyer Glacier Ndvd and 

tidewater at the terminus of the Dawes Glacier, about 12.9 km (8 miles) 

distant; high local relief is present near the head of Fords Terror where 

a peak at 1,835 m (6,020 feet) occurs within 3.2 km (2 miles) of 

tidewater and at the head of Tracy Arm, where only 3.6 km (2.25 miles) 

separate tidewater at the Sawyer Glacier terminus from an unnamed peak 

with an elevation ca 2,150 m (between 7,000 and 7,100 feet). - 
Previous studies 

Little was known of the regional geology of the study area prior to 

the present investigation. Reconnaissance and more specific geologic 

, information provided by Spencer (19061, Buddington and Chapin (19291, 
I 

I 
I 

Kerr (1931), Gault and Fellows (19531, Souther (1959, 1960, 19711, 

Miller (19621, Herreid (1962a, b), and MacKevett and Blake (1964) has 

been the basis for regional geologic compilations prepared by Brew, Loney, 

I and Muffler (1966); Souther, Brew, and Okulitch (1974); and Beikman 

I 
I (1975). The only published geophysical information covering the area is 

I the gravity study reported by Barnes (1972a, b, c, d); Barnes, Olson, 

and others (1972); and Barnes, Popenoe, and others (1972). 

Investigations of glacier-dammed lakes and outburst floods in the 

area were reported on by Post and Mayo (1971). 



General discussions of mineral-resource potential in this part of 

southeastern Alaska are given by Buddington and Chapin (19291, Ney (19661, 

Harris (19681, U.S. Geological Survey (1969), and Clark and others (1972); 

summary mineral occurrence information is given by Cobb and Kachadoorian 

(1961) , Berg and Cobb (1967) , Wolf f and Heiner (1971) , and Cobb (1972a, 

b). Published geochemical investigations within the area studied are 
, 

almost all l&cal (Race, 1962; Herreid, 1962a, b: Herbert and Race, 1964, 

1965; Clark and others, 1970a, b, c, d). 

Reports of specific investigations of mines, prospects, or other 

metallic or nonmetallic mineral occurrences in the area are found in a 

variety of reports from different sources going back to the beginning of 

this century. All of these reports are cited where appropriate in the 

present report; the principal early studies are reported by Spencer 

(1906) , Wright and Wright (1906) , Wright (1907) , Buddington (1923, 19521, 

and Buddington and Chapin (1929). Detailed mapping of the Tracy Arm 

zinc-copper prospect (also variously known as Neglected Prize, Jingle 

Jangle and Tracy group) conducted in 1944 under the World War I1 

"strategic minerals program" resulted in the first published detailed 

work on a specific property (Gault and Fellows, 1953). That prospect had 

been visited and studied by J. C. Roehm of the Territorial Department of 

Mines in 1942; by N. M. Muir, U . S .  Bureau of Mines, in 1943; and by J. C. 

Reed and W. S. Twenhofel in 1943. ~iscovery of the Sumdum copper-zinc 

deposit in 1958 and ensuing private exploration in 1958 and 1959 resulted 

in an unpublished report by R. H. Seraphim in 1959 and the later studies 

by MacKevett and Blake (1964). 



Other early work on specific properties included several 

examinations and reports. The Dittman or Idaho prospect (later known as 

the 40 percent and Sulphide) was examined by an Alaska-Juneau Gold Mining 

Company engineer in 1928, and reported on by Kloss (1940-1941). 

A prospectus-type report on the Point Astley prospect was written 

by Ahrenstedt (1928). The lodes on upper Spruce Creek were examined in 

1915 by Thane of the Alaska-Gastineau Mining Company, and a report on 

the Windham Bay Gold Mining Company lodes (Marty Mines) was prepared by 

Carl Willis (1926). The same properties were examined in 1938 by Joe 

Williams of the Alaska-Juneau Gold Mining Company. 

Further property examination and broader resource investigation were 

conducted at various times between 1950 and 1969 (Alaska Dept. of Mines, 

1950; Thorne and Wells, 1956; Herreid, 1962a; Clark and others, 1970~). 

Present investigation 

With the exceptions of the 1972 and part of the 1973 seasons when 

the U.S. Bureau of Mines party was in the field alone, the field 

operations were conducted jointly from the U.S.G.S. R/v DON J. MILLER I1 

using small boats and cooperatively shared contract helicopter support. 

The details of the Geological Survey and Bureau of Mines field programs 

are given below. 



Investigations by the Geological Survey included review of previous 

studies prior to fieldwork. D. A. Brew, Donald Grybeck, A. B. Ford, and 

B&la Csejtey were assisted in the field by W. S. Lingley, S. W. Nelson, 

P. A. Frame, and E. A. Rodrigues in August, 1973. D. A. Brew, Donald 

Grybeck, A. B. Ford, W. R. Vennum, C. J. Nutt and Christine Carlson 

composed the field party in July and August, 1974, and C. L. Forn 

participated in stream-sediment and rock-geochemical sampling during 

part of July. D. A. Brew, Donald Grybeck, A. B. Ford, C. J. Nutt, 

Christine Carlson, and B. R. Johnson completed the field studies in late 

June and July of 1975. A total of 51 person-months were spent in the 

field. 

The Geological Survey fieldwork had four main components: 

reconnaissance geologic mapping; reconnaissance rock-geochemical 

sampling; stream-sediment sampling; and determination of important 

geologic relations by visits to some of the mines, prospects, and 

metallic mineral occurrences assessed in detail by the U.S. Bureau of 

Mines. 



The reconnaissance geologic mapping was carried out on foot, from 

helicopter, and from outboard-powered skiffs. All shorelines were 

traversed slowly by parties of two in skiffs, almost all ridges above 

timberline and suitable for walking were traversed by individuals or 

parties of two, and all other areas were mapped with spot landings by 

helicopter at an approximate 1.6 km (1-mile) spacing using one to three 

persons and a variety of "leap-frog" techniques. The geologic map 

accompanying this report (pl. 1) results almost entirely from these 

efforts; a few stations and traverses in the southernmost part of the 

area were incorporated from unpublished mapping done in 1969 by D. A. 

Brew, Donald Grybeck, R. J. Wehr, and A. L. Clark. 

The reconnaissance rock geochemical sampling program was done in 

conjunction with the reconnaissance geologic mapping; it involved 

systematic sampling of common rock types at each station, as well as of 

all visibly mineralized rocks and altered rocks that might be associated 

with mineralization. Some of the geochemical anomalies detected were 

resampled by U.S. Bureau of Mines parties as part of their follow-up 

program. 

Stream-sediment samples were collected from all flowing streams, 

including a few which disappear beneath major glaciers; some of the 

anomalies detected were resampled by U.S. Bureau of Mines parties. 

Geologic relations at some of the more important areas studied in detail 

by U.S. Bureau of Mines parties were examined during joint visits. 



In addition to the above fieldwork, special sampling programs were 

carried out in two areas in 1974 to test the reproducibility of patterns 

of elemental variation in stream sediments and rocks, respectively. The 

results of the stream-sediment sampling experiment are reported by 

Johnson and others (1977). 

The present investigation utilized an aerornagnetic survey done 

specifically for this study by Geornetrics. Inc., under contract to the 

U.S. Geological Survey. The results of the Survey are included and 

interpreted in this report. 

The Eureau of Mines made field investigations during four field 

seasons (1972-1975) of all mines, prospects and mining claims which 

could be found in the study area. In addition, stained or altered zones 

and geochemically anomalous sites identified during this study were 

investigated. Evaluation of the above included systematically cutting 

measured quantitative samples, collecting petrographic specimens, 

preparing engineering and geologic maps, and gathering other pertinent 

data. 

In addition to the time based on the DON J. MILLER 11, fieldwork 

was conducted from beach tent camps by foot and by outboard-powered skiff 

during August, 1972, and June, 1973, and follow-up work was conducted 

from a ridge camp in mid-September, 1975. 



The Bureau of Mines investigations were conducted by T. L. Pittman 

and A. L. Kimball, assisted by R. E. Doler and F. R. Smith during 1972, 

and by D. D. Keill and F. R. Smith during 1973. A. L. Kimball and J. C. 

Still were assisted by F. R. Smith, M. A. Parke, K. R. Weir, and W. L. 

Gnagy during 1974, and by J. L. Rataj, A. H. Clough, K. R. Weir, and 

W. L. Gnagy during 1975. A total of 22 person-months were spent on 

field studies. 

Analytical support 

The samples collected by the Geological Survey and the Bureau of 

Mines during the field investigations were of four main types: stream 

sediment geochemical, bedrock geochemical, petrographic, and 

quantitative. The geochemical samples were used primarily to determine 

the relative abundance of metallic and other elements in specific 

rock units; the petrographic samples to determine mineralogy, rock 

type, and genesis; the quantitative samples to determine grade. 



A l l  geochemical samples were analyzed spec t rog raph ica l ly  f o r  30 

- 
elements by t h e  s tandard  U.S. Geological  Survey semiquan t i t a t i ve  

technique;  f o r  gold, l ead ,  z inc ,  and copper by atomic 

absorp t ion  spectroscopy; and f o r  mercury by t h e  mercury vapor d e t e c t i o n  

technique. Some q u a n t i t a t i v e  samples co l l ec t ed  by t h e  Bureau of Eiines 

were f i r e  assayed and some were subjec ted  t o  s p e c i a l  i r o n  assays.  Most 

geochemical samples were r o u t i n e l y  scanned f o r  r a d i o a c t i v e  elements w i t h  

a s c i n t i l l a t i o n  counter  i n  t h e  f i e l d .  Because of t h e  unce r t a in ty  of t h e  

s c i n t i l l a t i o n  counter  under c e r t a i n  condi t ions ,  243 Geological  Survey 

samples chosen a t  random and s e v e r a l  Bureau of Mines samples were 

analyzed f o r  uranium and thorium by delayed neutron a c t i v a t i o n  ana lys i s .  

The s e n s i t i v i t y  f o r  each element u s ing  t h e  va r ious  techniques i s  included 

i n  t h e  app ropr i a t e  t a b l e s .  Al toge ther ,  more than  7,000 samples were 

processed, analyzed, and i n t e r p r e t e d .  



The accuracy and precision of the sampling-sample preparation- 

analysis process cannot be described in a simple statement and the 

different parts of the process differ for geochemical samples and for 

quantitative samples. Concerning the analytical part of the process, 

the accuracy, if not precision, of atomic-absorption spectroscopy, 

neutron activation analysis, and fire assay is such that errors are 
, 

inconsequential compared with the problem of obtaining chemically 

homogeneous replicate samples at the same sample site. The spectrographic 

analyses are subject to more variability. The values are presented by 

giving the nearest midpoint in a six-step series that uses 1, 1.5, 2, 3, 

5, 7, 10...as the midpoints of the intervals. In a comprehensive study 

of the precision of the spectrographic method Motooka and Grimes (1974) 

showed deviations in replicate analyses of up to two intervals away from 

the preferred value. Samples that were rerun during the course of this 

study rarely deviated more than one interval from the previous value and 

by far the majority gave the same value upon reanalysis. In addition, a 

systematic program of field resampling at selected localities and 

comparison of those analyses with the previous values seldom showed 

deviations of more than one interval. 



Concerning the sampling and sample preparation parts of the 

process, measured cut quantitative samples are probably less susceptible 

to site variability than are grab-type geochemical samples but the 

reproducibility of analytical results for different splits of the same 

sample is greatly influenced by the care exercised in sample preparation. 

Careful preparation of a sample is as important as the analysis itself. 

The quantitative samples also do not lend themselves well to statistical 

analysis because of the emphasis on individual samples or small groups of 

samples from a given location. 

Metal values are reported in parts per million (ppm) throughout this 

report, except for spectrographic analyses of Fe, Mg, Ca, and Ti, which 

are reported in percent. Where especially high values are discussed in 

the text, the values in ppm may be followed with percent in parentheses 

(%); gold and silver, however, are expressed in troy ounces per ton. 

Table 1 provides conversion between ppm, percent, and ounces per ton. 

TABLE 1 NEAR HERE. 



Table 1.--conversion of p r t s  per arilllon to pcrccnt and t o  troy ounce. 
per ton and vlce versa  

~Converslon factors: 1 I b  avofrdupols = 14,583 ounies tcoy; 1 p p  = 0.0001 percent = 0.0291667 

I 
ounce t r o y  per short  ton - 1 gram per nletrtc ton; 1 ounce per ton (k or Ag) 34.286 ppm 

0.0034286 percent)  

Parts per rt 11 ton t o  percent to ounces per ton 
P P  Percent  Ounces per ton 

0.01 O.OOOOO1 0.0003 
.02 .000002 .0006 . 05 .00oO(H .0015 
.10 . Oboal -003 
.20 .ooo02 .oob 

Ounces per ton to percent to  parts per mllllan 
Ounces per ton Percent ' PP. 

0.01 0.00003 0.3 
.02 .0000) .I . 0s . m1t 1.7 
.10 .oooW 3.4 
.20 .ow69 6.) 



A l l  Bureau of Mines and G e o l o g i c a l  Survey geochemical  samples  were 

p repared  and ana lyzed  i n  t h e  G e o l o g i c a l  Survey Branch of  E x p l o r a t i o n  

Research F i e l d  S e r v i c e s  S e c t i o n  mobi le  l a b o r a t o r y  i n  Anchorage, Alaska ,  

and i n  t h a t  o r g a n i z a t i o n ' s  Golden,  Colorado,  l a b o r a t o r y  d u r i n g  and 

f o l l o w i n g  t h e  1973 and 1974 f i e l d  s e a s o n s .  A n a l y s t s  i n  1973 were 

R. W. Leinz ,  R. B.  C a r t e n ,  D.  Siems,  and J .  Abrams and sample 

p r e p a r a t i o n  was done l a r g e l y  by T. Horkan. A n a l y s t s  i n  1974 were C. L. 

Fnrn and - 1 .  C .  Hoffman and p r e p a r a t i o n  was by S .  Quintana.  I n  1975,  

a1.1 1975 season  samples and Bureau o f  Mines 1972 samples  were processed  

a t  a  Geo log ica l  Survey mobi le  l a b o r a t o r y  l o c a t e d  a t  t h e  Bureau o f  Mines 

f a c i l i t y  i n  Juneau ,  Alaska.  A n a l y s t s  were a g a i n  Forn and Hoffman; 

G e o l o g i c a l  Survey sample p r e p a r a t i o n  was bv P. R. Johnson and Bureau of 

Mines p r e p a r a t i o n  by G .  Mills. 

I 

D u p l i c a t e  a tomic  a b s o r p t i o n  d e t e r m i n a t i o n s  were  made 

i n  t h e  Bureau of Mines l a b o r a t o r y ,  Reno, Nevada, under t h e  d i r e c t i o n  of 

H .  H .  Heady on a  group of Bureau o f  Mines o r e  samples  w i t h  e s p e c i a l l v  

h igh  base-metal  c o n t e n t .  F i r e  a s s a y s  were run i n  Juneau by C. W.  

M e r r i l l ,  . J r . ,  on Burc-a~l of Mines samples  where go ld  o r  s i l v e r  were of 

s p e c i a l  i n t e r e s t ,  and on panned c o n c e n t r a t e s .  M e r r i l l  a l s o  made Davis 

t u b e  s e p a r a t i o n s  on i r on  samples which were then  ana lyzed  a t  t h e  Reno 

Bureau of Mines l a b o r a t o r y .  

Bureau of Mines p e t r o g r a p h i c  s t u d i e s  were c-onducted by Wal te r  Gnagy 

w i t h  i n t e r m i t t e n t  absistance from Mary Ann P a r k r  . G e o l o g i c a l  Survey 

p e t r o g r a p h i c  s t - i ld ies  were by t h e  Survey a u t h o r s ,  a s s i s t e d  by T. T. 

Redman and J .  K .  Cannon. 
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Geology 
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Geologic s e t t i n g  

The Tracy Arm-Fords Ter ror  Wilderness Study Area spans t h e  Coast 

Range b a t h o l i t h i c  complex and ad j acen t  rocks i n  sou theas t e rn  Alaska. The 

complex i s  a l a r g e  geologic  f e a t u r e  of t h e  e a r t h ' s  c r u s t  extending almost  

unbroken f o r  about 1 ,770 km (1,100 mi les )  from near  t h e  B r i t i s h  Columbia- 

Washington koundary . a t  t he  49th p a r a l l e l  on t h e  south  t o  t h e  Yukon 

Terr i tory-Alaska boundary a t  l ong i tude  141' W. on t h e  no r th  and ranging 

i n  width from about 100 km (60 mi les )  t o  200 km (120 mi l e s ) .  

Throughout B r i t i s h  Columbia and sou theas t e rn  Alaska t h e  Coast Range 

b a t h o l i t h i c  complex and t h e  ad j acen t  rocks can be subdivided i n t o  f o u r  

p a r a l l e l  zones; from southwest t o  n o r t h e a s t  they c o n s i s t  of 1 )  low- t o  

high-grade r eg iona l  metamorphic rocks  w i th  a few ep i zona l  t o  mesozonal 

g r a n i t i c  bodies ,  2) high-grade metamorphic rocks  wi th  some mesozonal 

g r a n i t i c  i n t r u s i v e  bodies ,  3) mesozonal t o  ep i zona l  g r a n i t i c  i n t r u s i v e  

rocks  wi th  s c r eens  and pendants of high-grade metamorphic rocks,  and 4) 

high- t o  low-grade con tac t  metamorphic rocks.  I n  gene ra l  t h e  metamorphic 

rocks a r e  of o r i g i n a l  Late  Paleozoic  o r  Early Mesozoic age,  wi th  some of 

Middle o r  La t e  Mesozoic age probably a l s o  p r e s e n t ,  and t h e  g r a n i t i c  rocks 

a r e  Middle Mesozoic t o  middle Cenozoic i n  age. These r e g i o n a l  zones a r e  

shown diagrammatical ly  i n  f i g u r e  5. 

F igure  5 near  he re .  
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Figure 5,--Relations of regional and local geologic zones, belts, map 

units, mineralized belts and favorable areas, Tracy Arm-Fords 

Terror Wilderness Study Area, Alaska. 



These four zones a r e  subdivided i n t o  seven i r r e g u l a r  sub-zones i n  

the Tracy Arm-Fords Terror Wilderness Study Area ( f i g ,  11. The 

southwestern four of the  sub-zones a r e  r e fe r red  t o  together  i n  t h i s  r epor t  

a s  the "western metamorphic b e l t "  and correspond t o  the  southwesternmost 

main zone described above. The southwesternmost three  of these same 

sub-zones cons i s t  of low-grade metamorphosed d e t r i t a l  and volcanic rocks 

of probable Late Paleozoic o r  Early Mesozoic age cu t  by complicated 

gran i t e ,  d i o r i t e ,  and hornblendite  in t rus ions  with l o c a l l y  extensive 

contact  metamorphic e f f e c t s .  The four th  sub-zone cons i s t s  of htgher 

grade metamorphfc rocks; the  o r i g i n a l  ages of the  rocks a r e  uncer ta in ,  

but they a r e  probably a l s o  Late Paleozoic o r  Early Mesozoic. 

The next two sub-zones correspond t o  the  second main zone descrfbed 

above and cons i s t  of a remarkably long f o l i a t e d  t o n a l i t e  s i l l  of Snferred 

Late Mesozoic age, r e fe r red  t o  sometimes a s  the  "Speel River-Fords Terror 

sill" i n  t h i s  r epor t ,  and a broad t e r rane  of gneiss ,  s c h i s t ?  and marble 

of uncer ta in  o r i g i n a l  age, The next sub-zone cons i s t s  of g r a n i t e  and 

granodior i te  bodies of in fe r red  mid-Tertiary age along the  ~ n t e r n a t i o n a l  

Boundary and is the  same a s  the  t h i r d  main b e l t .  The f o l i a t e d  t o n a l i t e  

s i l l ;  the  broad gneiss ,  s c h i s t ,  and marble te r rane;  and the  zone of 

discontinuous g r a n i t i c  bodies a r e  r e fe r red  t o  together  a s  the  "Coast 

1 / Range b a t h o l i t h i c  complex" i n  t h i s  report.- 

. . . - 

"The term "Coast Range b a t h o l i t h i c  complex" a s  used here. is not  

synonomous with the  Canadian terms "Coast complex" o r  ''Coast p lu tonfc  

complex" because those terms include a l l  adjacent  metamorphic rocks, 



The nor theas te rnmos t  of t h e  f o u r  main zones is n o t  p r e s e n t  i n  t h e  

Tracy Arm-Fords T e r r o r  Wilderness  Study Area, a s  i t  l i e s  t o  t h e  e a s t  of 

t h e  I n t e r n a t i o n a l  Boundary. The r e l a t i o n s  o f  t h e s e  r e g i o n a l  and l o c a l  

zones and subzones  a r e  shown i n  f i g u r e  5. 

The sou thwes te rn  f o u r  sub-zones, t h a t  is,  t h e  wes te rn  metamorphic 

b e l t ,  a r e  p a r t  of t h e  Wrangel l -Revi l lagigedo metamorphic b e l t  of 

Buddington and Chapin (1929) and a l s o  i n c l u d e  p a r t  of t h e  Juneau Gold 

B e l t  of Speqcer (1906).  

The g e n e r a l  l a c k  of i n f o r m a t i o n  about  t h e  o r i g i n a l  age  of t h e  rocks  

i n  t h e  s t u d y  a r e a  and t h e  complexi ty  o f  t h e  metamorphic and i n t r u s i v e  

h i s t o r y  make conven t iona l  d e s c r i p t i o n  of map u n i t s  and s t r u c t u r e  d i f f i c u l t  

and cumbersome. The d e s c r i p t i o n s  provided h e r e  f o r  t h e  d i f f e r e n t  map 

u n i t s  a r e  t h e r e f o r e  o rgan ized  l o o s e l y  accord ing  t o  1 )  zone o r  sub-zone, 

2)  l i t h i c  t y p e ,  and 3 )  age ;  w i t h  d i f f e r e n t  f a c t o r s  emphasized f o r  

d i f f e r e n t  u n i t s .  D i s t r i b u t i o n  of t h e  map u n i t s  is  shown on p l a t e  1 and 

t h e  names of t h e s e  u n i t s  a r e  g iven  a t  t h e  a p p r o p r i a t e  p l a c e  i n  t h e  

d e s c r i p t i o n s  below and shown i n  r e l a t i o n  t o  r e g i o n a l  zones ,  and l o c a l  

sub-zones i n  f i g u r e  5. It shou ld  be  no ted  t h a t  all of t h e  n o n - i n t r u s i v e  

map u n i t s  a r e  metamorphic-rock u n i t s  and more t h a n  one such u n i t  may b e  

d e r i v e d  from t h e  same o r i g i n a l  u n i t .  The sugges ted  c o r r e l a t i o n s  p r o v i d e  

a means of r e c o n s t r u c t i n g  t h e  p r e s e n t  e x t e n t  of o r i g i n a l  u n i t s ,  



Map units 

Low-grade metamorphic rocks of western metamorphic belt 

The western metamorphic belt in the study area consists of a 

low-grade part, the units of which are described here, and a high-grade 

part to the east. This geographic distinction is blurred by the 

occurrence of high-grade units near intrusives within the low-grade belt, 

Greenschist and greenstone 

The greenschist and greenstone map unit (Kmgs) occurs in a 61-km- 

(38-mile-) lotg, 8-km- (5-mile-) wide, irregularly shaped belt running 

from the study area boundary on the Snettisham Peninsula southeastward 

through the Endicott Peninsula to the boundary west-southwest of the 

head of Endicott Arm (pl. 1). It surrounds large and small outcrop 

areas mapped as the phyllite and slate unit and as the limestone unit. 

Locally, appreciable quartzite is interlayered with the dominant 

greenschist and greenstone. 

The rocks are mostly greenschist metamorphic facies, but to the 

southeast the unit includes rocks of transitional greenschist-amphibolite 

facies and of the amphibolite facies. There the unit grades into the 

hornblende schist and amphibolite map unit. 



The main rock types in the lower grade part of the unit are light- 

to medium-green rarely dark-green, fine- to medium-grained chlorite 

phyllite, semischist, greenstone, greenschist, and mica schist, Minor 

marble, metadiabase, and quartzite are present. The main rock types in 

the higher grade part of the unit are amphibolite, and biotite and 

hornblende schist and gneiss. 

In more detail, the rocks of the lower grade part are, in order of. 

decreasing abundance (and using the conventions of showing the minerals 

of each assemblage in order of increasing abundance and of showing those 

which may or may not be present in parentheses): chlorite-quartz 

phyllite and semischist, (hornblende)-quartz-chlorite-(plagioclase) 

phyllite and greenschist, (epidote)-plagioclase-chlorite greenstone and 

greenschist, chlorite schist, biotite-chlorite-(quartz)-plagioclase 

greenschist; (quartz)-mica phyllite, graphite phyllite, muscovite- 

(feldspar)-quartz schist and semischist, (mica)-quartz quartzite, biotite- 

(epidote)-hornblende-(plagioclase) greenschist, amphibole-mica-plagioclase 

schist, plagioclase-actinolite-(quartz)-(chlorite) greenschist and 

semischist, calcite-graphite marble, chlorite-feldspar metadiabase, 

chlorite-calcite schist, and actinolite-graphite quartzite. 

Similarly, the rocks of the higher grade parts are: (feldspar)- 

hornblende amphibolite, biotite schist, actinolite schist, hornblende 

schist, (biotite)-hornblende gneiss, garnet-(chlorite)-(plagioclase)- 

hornblende gneiss, and biotite-quartz-feldspar gneiss. 



This u n i t  appears  t o  be derived from an o r i g i n a l  assemblage of 

vo lcanic  rocks,  carbonaceous s h a l e ,  l imestone,  and che r t .  The l a t t e r  

t h r e e  l i t h i c  types a r e  now the  dark-gray g raph i t e  p h y l l i t e ,  marble, and 

q u a r t z i t e .  The o r i g i n a l  na tu re  and composition of t h e  volcanics  is  

unce r t a in ;  some of t h e  greenstones and semisch i s t s  probably were d iabase  

i n t r u s i o n s ;  some may have been massive flows. A t  a few l o c a l i t i e s  t he  

greenstones and g reensch i s t s  con ta in  r e l i c t  pyroxene phenocrysts ,  bu t  

t h i s  is not  t y p i c a l  of t he  u n i t .  Some of t h e  g reensch i s t s  and green 

p h y l l i t e s  con ta in  common t o  widely s c a t t e r e d  e l l i p s o i d s  t o  20 cm maximum 

dimension of poorly f o l i a t e d  greenstone;  t hese  may be e i t h e r  r e c t o n i c a l l y  

t ransposed and d i s rup ted  o r i g i n a l  l a y e r s  of c o n t r a s t i n g  l i t h o l o g y  o r  

t e c t o n i c a l l y  shaped 1 i th ica l l .y  d i f f e r e n t  o r i g i n a l  c l a s t s .  I f  t h e  

l a t t e r  i n t e r p r e t a t i o n  is  c o r r e c t ,  then a s i g n i f i c a n t  p a r t  of t h e  

o r i g i n a l  vo lcan ic  s e c t i o n  is  i n f e r r e d  t o  have been coarse ly  fragmental.  

There a r e  no chemical composi t ional  d a t a  a v a i l a b l e  f o r  t h e s e  rocks a t  

t h i s  t ime. 

The o r i g i n a l  age of t h e  g reensch i s t  and greenstone u n i t  is  no t  known 

d i r e c t l y ,  bu t  is i n f e r r e d  t o  be T r i a s s i c ( ? )  and Permian(?) because of 

1 )  t he  f o s s i l  evidence f o r  a Permian(?) age of t h e  i n t e r c a l a t e d  l imestone 

map u n i t  on the  Snet t isham Peninsula ,  and 2) f o s s i l  evidence from t h e  

Juneau a r e a  64 km (40 mi l e s )  t o  t h e  northwest f o r  a La te  T r i a s s i c  age of 

dark-gray carbonaceous p h y l l i t e s  and s h a l e s  l i k e  those  of t he  l o c a l l y  

i n t e r c a l a t e d  p h y l l i t e  and s l a t e  map u n i t .  The age of metamorphism, a s  

d iscussed  i n  t h e  s t r u c t u r e  s e c t i o n  of t h i s  r e p o r t ,  is  i n f e r r e d  t o  be 

Late  Cretaceous. 

3 2 



The rocks of t h i s  map u n i t  a r e  s i m i l a r  i n  o r i g i n a l  l i t h o l o g y  and(or)  

age t o  rocks t o  t he  northwest ,  west ,  and southwest.  They can be  mapped 

along s t r i k e  i n t o  unnamed u n i t s  i n  t he  Taku Harbor and Juneau a r e a s  

and beyond t o  t h e  northwest ;  
(Ford and Brew, 1977; Brew and Ford, 1977)/  they a r e  not  recognized t o  

I t he  sou theas t  a long s t r i k e  i n t o  the  Por t  Houghton area .  T r i a s s i c  and 

I Permian rocks a r e  known on Admiralty I s l and ,  about 32 km (20 mi les )  

ac ros s  r eg iona l  s t r i k e  t o  t he  west and southwest (Lathram and o t h e r s ,  

1965; Loney, 1964).  There a t  l e a s t  910 m (3,000 f e e t )  of graywacke, 

a r g i l l i t e ,  c h e r t ,  p h y l l i t e ,  conglomerate, a l t e r e d  p i l l ow l a v a s  and 

b r e c c i a s ,  and over ly ing  dolomite of Early Permian age a r e  p re sen t ;  t h e s e  

rocks a r e  ove r l a in  unconformably by an indeterminate  th ickness  (probably 

g r e a t e r  than 790 m (2,600 f e e t )  maximum) of thin-bedded impure l imestone,  

b lack  c h e r t ,  and b lack  s l a t e  i n t e r f i n g e r i n g  wi th  and o v e r l a i n  by b a s a l t  

and a n d e s i t e  p i l low flows of Late  T r i a s s i c  age.  An u n d i f f e r e n t i a t e d  

Permian and T r i a s s i c  rock u n i t  on Admiralty I s l and  c o n s i s t s  of s c h i s t ,  

graywacke semisch i s t ,  conglomerate, p h y l l i t e ,  s c h i s t o s e  vo lcan ic  flow 

b r e c c i a ,  andes i t e  flows and t u f f s ,  marble, and c h e r t  (Lathram and o t h e r s ,  

1965).  Cor re l a t ive  s t r a t a  a r e  a l s o  p re sen t  i n  t h e  Keku S t r a i t  a r e a  due 

south of t hese  Admiralty I s l and  l o c a l i t i e s  (Muffler,  1967).  

The g reensch i s t  and greenstone map u n i t  unde r l i e s  most of t h e  Endicot t  

Peninsula  and the  Poin t  As t ley ,  Sumdum Chief ,  Sulphide,  Holkam Bay, and 

Spruce Creek claims and prospec ts  a r e  a l l  l oca t ed  w i t h i n  i t .  It is  thus  

the  h o s t  f o r  a  s i g n i f i c a n t  number of t he  known depos i t s  i n  t he  s tudy a rea .  

A t  many of t hese  l o c a l i t i e s  t h e  rocks a r e  bleached o r  otherwise a l t e r e d .  
The u n i t  a l s o  con ta ins  r e l a t i v e l y  high background amounts of s e v e r a l  
m e t a l l i c  e lements ,  a s  d i scussed  i n  t he  s e c t i o n  on geochemistry. 



P h y l l i t e  and s l a t e  

The p h y l l i t e  and s l a t e  u n i t  (Kmps) occurs  'on t h e  Endicot t  Peninsula  

l a r g e l y  a s  very  l a r g e  l e n s e s  w i th in  ahd ad jacen t  t o  t h e  g reensch i s t  and 

greenstone u n i t  ( p l .  1 ) .  West and southwest of Windham Bay t h e  p h y l l i t e  

and s l a t e  u n i t  extends beyond t h e  s tudy a r e a  boundary and underl$es most 

of t he  a r e a  next  t o  Stephens Passage. The u n i t  a l s o  occurs  on the  

no r theas t  s i d e  of Holkam Bay and Endicot t  A r m  a long  t h e  shore  from t h e  

mouth of Txacy Arm sou theas t  almost t o  t h e  mouth of Fords Ter ror .  

The u n i t  is mostly g reensch i s t  metamorphic f a c i e s ,  b u t  may be  

prehnite-pumpellyite-metagraywacke f a c i e s  i n  p a r t ,  p a r t i c u l a r l y  i n  t h e  

southwesternmost exposures.  The u n i t  is amphibol i te  f a c i e s  l o c a l l y  t o  

t h e  sou theas t  and i n  t h e  outcrop a r e a  no r theas t  of Endicot t  Arm and 

grades i n t o  t h e  b i o t i t e  s c h i s t  map u n i t  wi th  i nc reas ing  metamorphic grade. 

The main rock types i n  t he  u n i t  a r e  b lack  and l igh t -green  p h y l l i t e  

wi th  some s l a t e ,  q u a r t z i t e ,  and g reensch i s t ;  most a r e  f i ne -  t o  very  f ine -  

gra ined ,  These rocks a r e  der ived from dominantly f ine-grained d e t r i t a l  

sediments t oge the r  w i th  f i ne lg ra ined  vo lcan ic  sediments o r  t u f f s  and 

minor l imestone,  



In more detail, and using the conventions introduced in the previous 

section, the common rock types are graphite-(quartz)-(mica) phyllite, 

chlorite-quartz-(muscovite) ~hyllite, quartz-calcite phyllite, chlorite- 

(quartz)-(plagioclase) greenschist, mica slate, (biotite)-(amphibole)- 

quartz quartzite, biotite-(chlorite)-(plagioc1ase)-(muscovite phyllite, 

biotite- (quartz)-(garnet)- (muscovite) schist and semischist, (biotite)- 

chlorite-(muscovite)-(quartz) schist and greenschist, amphibole- 

(plagioc1ase)-(chlorite)-(biotite) schist, amphibole-chlorite-(plagioclase) 

greenstone, mica-calcite calc-silicate rock, and (graphite)-(tremo1ite)- 

calcite marble. 

The original age of the phyllite and slate map unit is not known 

directly, but it is inferred to be Triassic(?) and Permian(?) on the 

basis of the evidence discussed above for the greenstone and greenschist 

map unit. As noted below, it is possible that some of the southwesternmost 

outcrops are of Jura-Cretaceous age, but no paleontologic evidence 

exists. As discussed in the structure section, the age of metamorphism 

is inferred to be Late Cretaceous. 



Rocks of this map unit are similar in original lithology and(or) age 

to unnamed units in the Taku Harbor and Juneau areas (Ford and Brew, 

1977; Brew and Ford, 1977) and correlative rocks are known on Admiralty 

Island to the southwest, as discussed for the greenstone and greenschist 

map unit. Some 1,500 m (5,000 feet) of strata assigned to the Seymour 

Canal Formation of Late Jurassic and Early Cretaceous age, which consists 

of slate, graywacke, and conglomerate also occur on Admiralty Island. 

Rocks which correlate lithically with the Seymour Canal Formation occur 

at Point Fanshaw on the mainland side of Stephens Passage about 65 km 

(40 miles) south of the study area, Those same strata may extend 

northward across the mouth of Port Houghton to the vicinity of Hobart 

Bay, where they join the mapped extension of the phyllite and slate map 

unit . 
No significant metallic mineral deposits are known to exist in this 

map unit within the study area, In the Juneau area, however, a lithically 

correlative phrllite and slate unit is the main host rock for the large, 

low-grade Alaska-Juneau gold deposit (Ford and Brew, 1973; Brew and 

Ford, 1974). 



Limes tone  

The l i m e s t o n e  map u n i t  (Kmls) o c c u r s  i n t e r l a y e r e d  w i t h  t h e  

g reens tone  and g r e e n s c h i s t  map u n i t  on t h e  Sne t t i sham P e n i n s u l a  and t h e  

n o r t h e r n  end of t h e  E n d i c o t t  P e n i n s u l a  ( p l .  1). The rocks  o f  t h e  u n i t  

a r e  r e c r y s t a l l i z e d  b u t  have i n  g e n e r a l  r e t a i n e d  t h e  o r i g i n a l  appearance 

I of l i m e s t o n e  i n  s p i t e  of g r e e n s c h i s t  f a c i e s  metamorphism. Some massive  

marble  is p r e s e n t  l o c a l l y .  Most of t h e  u n i t  i s  medium- t o  l i g h t - g r a y ,  

I v e r y  t h i n  t 3  very  t h i c k  bedded, f i n e -  t o  coarse-grained marble  w i t h  

abundant i n t e r l a y e r s  of dark-gray o r  b l a c k  g r a p h i t i c  s l a t e  and p h y l l i t e .  

Other  rock  t y p e s  p r e s e n t  a r e  mica p h y l l i t e ,  c h l o r i t e  s e m i s c h i s t  and 

g r e e n s t o n e ,  and c a l c i t e - g r a p h i t e  s h a l e .  Karst topography is common on 

t h e  h r o a d e r  o u t c r o p  a r e a s .  



The age of t h e  limestone map u n i t  is  Permian(?), based on a f o s s i l  

co l l ec t ion  from t h e  Snettisham Peninsula, which was reported on a s  follows 

(J. T. Dutro, wr i t t en  commun., 1973): 

'Yolln. 3C-425A (USGS ~1125-PC); Alaska, Southeastern, Sumdum D-6 quad., 

sec. 2, T. 47 S., R. 72 E.; j u s t  below and w e s t  of unnamed peak of 

e levat ion 2583 f t ,  above sea  l e v e l ,  4 miles ESE of Midway Island i n  

Stephens Passage, approx. 45 m i .  SE of Juneau, nor th  of the  entrance 

of Tracy Arm, Holkham Bay. 

Collector  :  la Csej tey, 1973. 

The brachiopod i n  t h i s  co l l ec t ion  is r e c r y s t a l l i z e d  so  t h a t  s h e l l  

ornament i s  no t  preserved. However, the  specimen is  c e r t a i n l y  a l a r g e  

productid and ind ica tes  Carboniferous o r  Permian age. The s i z e  and 

shape of t h e  f o s s i l  a r e  much l i k e  t h e  better-preserved specimens, 

col lec ted  by Kindle from Stockade Point  on Taku Harbor t h a t  Girty 

i d e n t i f i e d  a s  PRODUCTUS a f f .  Po GRUENEWALDTI. This form is found 
s i c ]  [- 

elsewhere i n  t h e  Permian of southwestern/Alaska (see Buddington and 

Chapin, 1929, p. 73, 128, 129). A c o l l e c t i o n  I made at  Taku Harbor i n  

1957 contained probable SPIRIFERELLA and MEGOUSIA and is  thus most l i k e l y  

Permian. Similar  f o s s i l s  were found a t  Windfall Harbor and Gambier Bay, 

on t h e  e a s t  s i d e  of Admiralty Island,  where the  Permian i s  d i r e c t l y  

over la in  by T r i a s s i c  strata. Upper T r i a s s i c  dark s l a t e s  with MONOTIS? 

w e r e  co l l ec ted  by m e  on upper Sheep Creek, south of Juneau, i n  1957. It 

seems most probable t h a t  rocks of both Permian and Tr iass ic  age are 

included i n  t h e  metamorphosed sediments along the  w e s t  edge of t h e  
metamorphic complex between Juneau and Holkham Bay. I suggest t h a t  t h e  
marbles of Taku Harbor and Holkham Bay be  considered Permian(?) i n  age". 



The c o l l e c t i o n s  from Taku Harbor r e f e r r e d  t o  above occur i n  marble 

o r  l imestone i n t e r l a y e r e d  wi th  p h y l l i t e ,  mica s c h i s t ,  c h e r t ,  and b lack  

g r a p h i t i c  s l a t e ,  s c h i s t o s e  greenstone. There were a l s o  f o s s i l s  c o l l e c t e d  

from t h e  northwest s i d e  of t h e  Snettisham Peninsula  (Buddington and Chapin, 

1929, p. 73): 

"Foss i l s  i d e n t i f i e d  by Gi r ty  a s  Carboniferous ( l o t  5138: 

Batostomella? sp.,  Stenopora? sp.,  and S p i r i f e r ?  sp.) were c o l l e c t e d  by 

Buddington from s c h i s t o s e  l imestone a s soc i a t ed  wi th  greenstone on t h e  

sho re  of t h e  Snet t isham Peninsula  no r theas t  of t h e  Midway Is lands .  

Carboniferous f o s s i l s  (Productus a f f .  P. gruenewaldt i )  had previous ly  

been repor ted  by Kindle from Stockade Po in t ,  on Taku  arbor". 

The o t h e r  l o c a l i t i e s  i n  t h e  genera l  a r e a  noted by Buddington and 

Chapin (1929, p. 119) a s  f o s s i l i f e r o u s  were not  recovered.  

However, a c o l l e c t i o n  from a new l o c a l i t y  on the  nor th  end 

of t he  Endicot t  Peninsula  was r epo r t ed  on a s   follow^ (A. K. Armstrong, 

w r i t t e n  commun., 1973): 

"Field No. 3H014B (Upper Paleozoic loc.  1122). 57 degrees,  42 min 30 set. 

N., long 133 degrees 35 min 40 s e c  N, T. 48 S., R. 73 E. 

Col l ec to r :  H. C. Berg, 1973. 

The rock is a r e c r y s t a l l i z e d  arenaceous-bryozoan-crinoid wackestone 

( l imestone) .  The l ime mud ma t r ix  i s  now 50 t o  150 micron-size c a l c i t e  

c r y s t a l s .  The bryozoan zoa r i a  have a l s o  been r e c r y s t a l l i z e d  as have t h e  

l ime mud f i l l i n g s  i n  t he  ~ooec ium.  Other f o s s i l  fragments seen a r e  

brachiopod, echinoderm, and hollow tubes,  which may be product id spines.  
Subrounded g r a i n s  of q u a r t z  0.1 t o  0.3 mm i n  s i z e  are present .  The rock 
con ta ins  numerous s t y o l i t e s  and l a r g e  f r a c t u r e s  f i l l e d  wi th  c a l c i t e .  



The s t r o n g  r e c r y s t a l l i z a t i o n  has  o b l i t e r a t e d  a l l  m i c r o f o s s i l s ,  bu t  r e l i c  

t e x t u r e s  s t r o n g l y  suggest  t h i s  is a Paleozoic rock." 

These l imestones a r e  an  i n t e g r a l  p a r t  of t h e  assemblage of rocks  

t h a t  make up t h e  low-grade p a r t  of t h e  western metamorphic b e l t  and 

t h e i r  c o r r e l a t i o n  ac ros s  s t r i k e  t o  Admiralty I s land  is covered i n  t h e  

d iscuss ion  of t h e  greenstone and g reensch i s t  u n i t ,  No l imestones have 

been recognized i n  t h e  s tudy  a r e a  south  of Windham Bay (p l .  1 )  o r  i n  

t h e  Por t  Houghton a r e a  t o  t he  south (D. A,  Brew and D, Grybeck, unpub. 

d a t a ) .  To t h e  no r th  of t h e  s tudy a r e a  a r e  t h e  l imestones on the  

Snettisham Peninsula ,  a t  Taku Harbor, and i n  t he  Juneau a r e a  (Ford and 

Brew, 1973; Brew and Ford, 1977). 

-- 

High-grade rocks of t he  western metamorphic b e l t  

The western metamorphic b e l t  ad jacent  t o  t he  Speel  River-Fords 

Ter ror  s i l l  c o n s i s t s  of two main rock u n i t s t  t h e  b i o t i t e  s c h i s t  u n i t  

(Kmsb) and t h e  hornblende s c h i s t  and amphibol i te  u n i t  (Kmsh), and a 

minor u n i t ,  t h e  marble and c a l c - s i l i c a t e  s c h i s t  u n i t  (Kmmb) which i s  a l s o  

a map u n i t  w i t h i n  t h e  b a t h o l i t h i c  complex. 



Hornblende schist and amphibolite 

The hornblende schist and amphibolite (Kmsh) unit is exp'osed 

continuously for about 65 km (40 miles) parallel to the Speel River- 

Fords Terror sill, in an etongate area on the opposite side of Endicott 

Arm near its head, and in three isolated areas near Windham Bay (pl. 1). 

The unit is characterized by fine- to medium-grained, medium- to 

dark-green, well-foliated hornblende schist and gneiss, but it also 

includes significant amounts of biotite gneiss, quartzite, biotite- 

hornblende gneiss, and poorly foliated amphibolite. All are amphibolite 

4) metamorphic facies. In more detail, and using the conventions noted 

earlier, the rock types in the unit include: hornblende-(biotite)- 

plagioclase-(chlorite)-(quartz) schist, hornblende-(garnet)-(biotite)- 

plagioclase-(quartz) gneiss, (garnet)-biotite-quartz-(muscovite)- 

(plagioclase) schist, hornblende-(plagioclase) amphibolite, (quartz)? 

muscovite-chlorite-(biotite) schist, (biotite)~quartz-(garnet)-(muscovite) 

quartzite, quartz-chlorite-plagioclase-(hornblende)-(biotite semischist, 

(biotite)-(plagioc1ase)-actinolite (chlorite) schist and semischist, 

quartz-chlorite-(plagioclase)-(amphibole)-(biotite) greenschist, and 

calcite-calc-silicate marble. 



These rocks were probably der ived  from a dominantly volcanic  s e c t i o n  

t h a t  a l s o  included f ine-grained d e t r i t a l  rocks ,  c h e r t ,  perhaps graywacke, 

and minor carbonates .  These o r i g i n a l  rock types a r e  s i m i l a r  t o  those 

suggested f o r  t h e  greenstone and g reensch i s t  map u n i t  (Kmgs) and, indeed, 

o n  t he  Endicot t  Peninsula  the  hornblende s c h i s t  and amphibol i te  map u n i t  

grades l a t e r a l l y  i n t o  t h a t  u n i t  with i nc reas ing  metamorphic grade. It is 

l i k e l y  t h a t  t h i s  is the  s i t u a t i o n  f o r  a l l  of t he  hornblende s c h i s t  and 

amphibol i te  map u n i t  and the re fo re  t h e  c o r r e l a t i o n s  suggested e a r l i e r  

apply t o  t h i s  u n i t  a l s o .  

The no r theas t e rn  outcrop a rea  of t h i s  map u n i t  is t h e  h o s t  rock f o r  

p a r t  of t h e  S-mdum Glac ier  mineral  b e l t  ( f i g .  11, which is  t h e  a rea  of 

h ighes t  mineral  p o t e n t i a l  i n  t he  s tudy  a rea .  

B i o t i t e  s c h i s t  

The b i o t i t e  s c h i s t  map u n i t  (Kmsb) is exposed cont inuously f o r  65 km 

(40 mi les )  immediately ad jacent  t o  t h e  Speel  River-Fords Ter ror  f o l i a t e d  

qua r t z  d i o r i t e  s i l l ,  i n  t h r e e  i s o l a t e d  e longa te  areas southwest of t h e  

head of Endicot t  A r m ,  and i n  one l a r g e  i s o l a t e d  a r e a  n o r t h  of Windham 

Bay ad jacen t  t o  t h e  p o r p h y r i t i c  ga rne t  b io t i te -hornblende  d i o r i t e  

i n t r u s i o n s  ( p l .  1 ) .  

The u n i t  i n  genera l  c o n s i s t s  of brown, f i ne -  t o  medium-grained 

b i o t i t e  and hornblende s c h i s t  wi th  s i g n i f i c a n t  amounts of micaceous 

q u a r t z i t e .  The rocks a r e  amphibol i te  metamorphic f a c i e s ,  wi th  t he  

gne isses  more common c l o s e r  t o  t he  b a t h o l i t h i c  complex. The petrography 
of t he  map u n i t  near  t he  Sumdum Glac ier  has  been descr ibed  i n  some d e t a i l  
by MacKevett and Blake (1964). 



In more detail, and using the same conventions as before, the rock 

types present include: biotite-(garnet)-(stauro1ite)-(sil1imanite)- 

plagioclase-(quartz) schist, hornblende-(biotite)-(plagioc1ase)-(quartz)- 

(garnet) schist, mica- (garnet) quartzite, hornblende- (biotite)- (garnet) 

gneiss, biot ite-quar t z- (garnet) - (feldspar) gneiss, hornblende- (plagioclase) 
amphibolite, biotite-(garnet)-(quartz)-(feldspar) semischist, biotite- 

kyanite-feldspar gneiss, garnet-diopside calc-silicate rock, marble, 

graphite-biotite schist, (hornblende)-(epidote)-chlorite greenschist, 

chlorite-quartz-muscovite-plagioclase schist, and biotite-(hornblendel- 

(garnet)- (graphite)- (quartz) phyllite. 

The rocks were probably derived primarily from an original fine- to 

medium-grained clastic section that contained significant amounts of 

chert, volcanics, and, locally, thin carbonates. These original rock 

types are similar to those proposed for the phyllite and slate unit 

(Kmps) and some of the outcrop areas on the Endicott Peninsula grade into 

rocks of that map unit. The correlations suggested earlier for that 

unit apply to the biotite schist map unit also. 

The biotite schist map unit includes most of the host rocks for the 

Sumdum Glacier mineral belt (fig. l),which is the highest mineral potential 

area in the study area. As noted above, the unit there has been studied 

by MacKevett and Blake (1964). 



Marble and c a l c - s i l i c a t e  s c h i s t  

One small  a r e a  2 X . 2  km (1.5 X .1 mi les )  of marble and ca lc -  

s i l i c a t e  rock (Kmmb) occurs  between the  b i o t i t e  s c h i s t  and t h e  hornblende 

s c h i s t  and amphibol i te  map u n i t s  about due e a s t  of Sumdum I s l and  ( p l .  1 ) .  

The u n i t  c o n s i s t s  of f ine-  t o  coarse-grained gray marble, c a l c - s i l i c a t e  

rock and s c h i s t ,  and b io t i te -quar tz - fe ldspar  s c h i s t .  

High-grade metamorphic rocks 

of Coast Range b a t h o l i t h i c  complex 

One widespread map u n i t ,  h e r e  c a l l e d  t h e  gne i s s  and s c h i s t  of Coast 

Range b a t h o l i t h i c  complex (Kmgn), and a l e s s  widespread u n i t ,  he re  c a l l e d  

t h e  marble and c a l c - s i l i c a t e  gne iss  of Coast Range b a t h o l i t h i c  complex 

(Kmmb), unde r l i e  much of t h e  h igher  p a r t  of t h e  Coast Range (p l .  1). 

Because of t h e  d i f f i c u l t y  of access  and t h e  ex t ens ive  g l a c i e r  cover ,  

t hese  u n i t s  a r e  not  a s  w e l l  understood as t h e  metamorphic rock u n i t s  

southwest of t he  b a t h o l i t h i c  complex. 

Gneiss and s c h i s t  of Coast Range b a t h o l i t h i c  complex 

This map u n i t  l i e s ,  wi th  t h e  except ion of a few s m a l l  a r e a s  w i t h i n  

the  Speel  River-Fords Ter ror  s i l l  and two a r e a s  ad j acen t  t o  t h e  southwest 

s i d e  of t h a t  s i l l ,  between t h a t  s i l l  and t h e  I n t e r n a t i o n a l  Boundary 

( 1  1 ) .  The i r r e g u l a r  d i s t r i b u t i o n  of t h e  mid-Tertiary g r a n i t i c  rocks 

and t h e i r  a s soc i a t ed  migmatites g ives  t h i s  gne i s s  and s c h i s t  map u n i t  a 

s i m i l a r  i r r e g u l a r  d i s t r i b u t i o n ,  b u t  one main e longa te  outcrop a r e a  does 

p e r s i s t  f o r  some 80 km (50 mi les )  a long t h e p i l l  i n  t h e  southern  and 

c e n t r a l  p a r t s  of t he  s tudy  area .  



In general the map unit consists of fine- to coarse-grained 

heterogeneous granitic gneiss, migmatite, biotite gneiss, biotite schist, 

hornblende schist, calc-silicate rock, quartzite, marble, and amphibolite 

of the amphibolite metamorphic facies. The unit was broken into several 

map units during field studies; the main ones consisted of dominantly 

hornblende schist and gneiss, dominantly biotite schist and gneiss, and 

of granitic gneiss. Locally, all of the different lithic types form the 

nongranitic phases of migmatites of the stockwork, veined gneiss, 

irregular handed gneiss, and banded gneiss types; the granitic phases 

are commonly biotite granodiorite and (garnet)-biotite-hornblende 

granodiorite and tonalite. Some of the granitic gneisses are relatively 

homogeneous and may be orthogneisses; others are heterogeneous, 

In more detail, and using the previous conventions, the rock types 

present are: (garnet)-biotite-quartz-feldspar gneiss; hornblende- 

biotite-quartz-feldspar gneiss; hornblende-(biotite)-(quartz)-(feldspar) 

gneiss, granitic gneiss, veined gneiss and banded gneiss; (garnet)- 

biotite-quartz-feldspar schist; hornblende-(biotite)-(quartz)c(garnet)- 
# 

(plagioclase) schist; biotite-(quartz)-(plagioclase) gneiss and schist; 

biotite-quartz quartzite; hornblende (plagioclase) amphibolite; biotite- 

feldspar-garnet-sillimanite-muscovite schist; (epidote)-calcite-calc- 

silicate gneiss; calc-silicate-calcite marble; garnet-wollastonite- 

calcite-diopside calc-silicate rock; garnet-diopside-calcite marble; and 

graphite-calcite marble. 



In some a reas  the  b i o t i t e - r i c h  s c h i s t  and gneiss  of t h i s  map u n i t  

I a r e  b r i g h t l y  s t a ined  by reddish-orange i r o n  oxides. A s  discussed i n  t h e  

1 mineral resources sec t ion  of t h i s  r epor t ,  s eve ra l  of these  s t a ined  zones 

1 were sampled i n  d e t a i l  t o  determine the  o r i g i n  of the  i r o n  oxides. It  

I 
was concluded t h a t  most a r e  probably derived from b i o t i t e  and minor 

1 s u l f i d e s  r a t h e r  than from high concentrat ions of i ron  s u l f i d e  minerals.  

1 These rocks a r e  the  metamorphic equivalents  of a dominantly c l a s t i c  

1 sec t ion ,  probably both f i n e  and coarse grained, with c lose ly  associa ted  

I o r i g i n a l l y  intermediate o r  b a s i c  rocks, probably volcanics.  The 

1 q u a r t z i t e s  and marbles probably represent  o r i g i n a l  c h e r t s  and limestones 

wi th in  t h e  complex sec t ion .  As j u s t  noted, some g r a n i t i c  gneiss  u n i t s  

may represent  thoroughly deformed and metamorphosed o r i g i n a l  g r a n i t i c  

I bodies. 



A s  d i scussed  by MacKevett and Blake (1964), t h e  c o r r e l a t i o n  of any 

of t he  rocks w i t h i n  t h e  Coast Range b a t h o l i t h i c  complex is problemat ica l .  

They may c o r r e l a t e  wi th  some o r  a l l  of t h e  rocks of t h e  western 

metamorphic b e l t  d i scussed  prev ious ly  and thus  would be of probable  

o r i g i n a l  Permian(?) through Ear ly  Cre taceous(?)  age. A l t e r n a t i v e l y ,  

they may c o r r e l a t e  with rocks exposed on t h e  Canadian s i d e  of t h e  

I n t e r n a t i o n a l  Boundary t h a t  a r e  considered by Souther (1959, 1971) t o  be 

of Carboniferous through pre-Late T r i a s s i c  age. Another a l t e r n a t i v e  is 

t h a t  t he se  rocks a r e  Early and Middle Pa leozoic  i n  age; this is  based 

on the  observa t ion  t h a t  t h e  c l o s e l y  a s soc i a t ed  marble and c a l c - s i l i c a t e  

gne i s s  map u n i t  (Kmmb) r e p r e s e n t s  a l a r g e r  propor t ion  of carbonate  rocks 

than is common i n  t h e  nearby Upper Pa leozoic  and Lower Mesozoic s e c t i o n  

and t h a t  such a  l a r g e  propor t ion  can be  found only w i th in  t h e  o l d e r  

Paleozoic  s e c t i o n  exposed i n  t h e  Alexander Archipelago (Brew and o t h e r s ,  

1966).  There i s  no f o s s i l  evidence t o  suppor t  t h i s  hypothes i s .  

There a r e  no s i g n i f i c a n t  m e t a l l i c  mineral  d e p o s i t s  known t o  be  

a s s o c i a t e d  w i th  t h i s  map u n i t .  



Marble and calc-silicate gneiss 

of Coast Range batholithic complex 

The marble and calc-silicate gneiss map unit (Kmmb) is irregularly 

distributed in the Coast Range batholithic complex, but most of the 

outcrop areas are concentrated along the northeast side of the Speel 

River-Fords Terror sill about opposite Holkam Bay, in the general area 

of the western branch of the North Sawyer glacier, or near the 

intersection of the Sweetheart Lake lineament and Experiment Creek 

(pl. 1)- 

In general the map unit consists of heterogeneous schist, gneiss, 

calc-silicate rock, and marble of the amphibolite metamorphic facies. 

Some outcrop areas are almost entirely marble; others contain only thin 

discontinuous marble layers. 

In more detail, and using the same conventions as before, the rock 

types include ; medium- to coarse-grained, gray, (graphite)-calcite 

marble, (calc-silicate)-(actinolite)-calcite marble, diopside-calcite 

calc-silicate gneiss, wollastonite-calcite-calc-silicate gneiss, garnet- 

diopside gneiss, and generally fine- to coarse-grained, locally iron- 

stained biotite-quartz-(feldspar) schist, biotite-quartz (feldspar)? 

gneiss, biotite-hornblende- (quartz)- (feldspar) gneiss, (biotite)- 

(calcite)-calc-silicate schist, quartzite, and garnet-sillimanite~ 

biotite-quartz-plagioclase gneiss. 



aKd 
This map unit appears to be derived from limestone limy sediments, A 

The present discontinuity of the map unit may be due to original 

lenticularity of the sediments as well as to later tectonic disruption. 

As discussed above, the correlation of this unit and the enclosing 

gneiss and schist unit is problematical. 

Although the lithic types in this map unit would appear to be 

favorable hosts for metallic mineral occurrences because of their 

compositio~ and proximity to younger granitic bodies, the Whiting River 

silver-gold prospect is the only known significant occurrence. 

Ultramafic rocks of Cretaceous(?) age 

Ultramafic rocks of Cretaceous(?) or older age (Kuum) occur as 

widely scattered pods and small bodies showing no direct field 

relationship to each other. Different occurrences have been mapped as 

hornblende pyroxenite, clinopyroxenite, peridotite, and dunite and as 

undivided ultramafics. Most of the occurrences contain serpentinite as 

well as other rock types (pl. 1). Almost all of these bodies, the main 

exception being the body at Windham Bay, occur in a 19-km (12-mile-l- 

wide north-northwest-trending belt about through the center of the study 
I 

area. 

The many small bodies shown on plate 1 are probably only a fraction 

of the actual number of bodies present; the ice, snow, precipitous 

terrain, and small size of individual bodies make their recognition 

difficult. 



The Windham Bay u l t r amaf i c  body is  t h e  b e s t  known occurrence of 

u l t r amaf i c  rocks i n  t h e  a r ea .  It is gene ra l ly  l i k e  t h e  body a t  P o r t  

Snettisham about 50 km t o  the  nor th .  Fine- t o  very coarse-grained, 

su l f ide-bear ing  u l t r amaf i c  rock occurs  along t h e  sho re  west of t h e  mouth 

of the  Chuck River f o r  a  d i s t a n c e  of approximately two miles .  The body 

is layered i n  p a r t  and c o n s i s t s  l a r g e l y  of c l inopyroxeni te  with p o s s i b l e  

secondary amphibole-rich rock. Local ly,  s e v e r a l  cent imeter-s ized p l a t e s  

of b i o t i t e  a r e  common. The body inc ludes  sc reehs  of p o s s i b l e  

metasedimentary rocks and some f l o a t  of coarse-grained marble wi th  

u l t r amaf i c  l a y e r s  w a s  noted. Contacts ,  although poorly expased, appear 

t o  be g rada t iona l  wi th  t h e  enc los ing  greenschis t  and greenstone and 

hornblende s c h i s t  and amphibol i te  map u n i t s .  On t h e  nor th  s i d e  of the  

bay t he  body c o n s i s t s  l a r g e l y  of amphibol i te  complexly mixed wi th  b i o t i t e  

s c h i s t  and gne iss .  

A small  body, l e s s  than 30 m (100 f e e t )  i n  diameter ,  was mapped 

approximately 3 km (2  mi les )  south of t h e  terminus of t he  Dawes Glac i e r  

a t  t h e  head of Endicot t  A r m  (p l .  1 ) .  It is a l a r g e  i n c l u s i o n  of medium- 

grained dun i t e  i n  a  zone of abundant mafic i n c l u s i o n s  i n  Eocene(?) 

hornblende g ranod io r i t e .  



Hornblende p y r o x e n i t e  has  been mapped i n  s e v e r a l  a r e a s .  One is  

8 km ( 5  m i l e s )  n o r t h  of t h e  Dawes G l a c i e r  t e rminus  w i t h i n  a u n i t  of 

heterogeneous  g r a n i t i c  g n e i s s  and migmat i te .  Green-brown, coarse -  

g ra ined  hornblende p y r o x e n i t e  and pyroxene-biotite-hornblendite occur  a s  

pods and boudins  i n  dark-gray,  medium-grained, C.I. 70, f e l d s p a r -  

hornblende g n e i s s .  S i x  km ( 4  m i l e s )  e a s t - n o r t h e a s t  o f  t h e  e a s t e r n  l o b e  

of Fords T e r r o r  a  lozenge-shaped pod of medium-grained, g r a y ~ g r e e n  

hornblende p y r o x e n i t e  is  a l i n e d  p a r a l l e l  t o  t h e  n o r t h w e s t - s t r i k i n g  

f o l i a t i o n  i n  b i o t i t e  g n e i s s ,  s c h i s t ,  c a l c - s i l i c a t e  rock ,  q u a r t z i t e  and 

marble .  

The g r e a t e s t  c o n c e n t r a t i o n  of u l t r a m a f i c  bod ies  i n  t h e  s t u d y  area 

is found between t h e  e a s t e r n  p a r t  of Tracy Arm and t h e  prominent 

1 

I n o r t h e a s t - t r e n d i n g  v a l l e y  p a r a l l e l  t o  and j u s t  s o u t h  o f  t h e  Whiting 

River .  The b o d i e s  occur  w i t h i n  a v a r i e t y  of coun t ry  rock ,  i n c l u d i n g  

1 hornb lende  g n e i s s  and h i o t i t e  g n e i s s ,  b u t  many a r e  n e a r  o r  i n  c o n t a c t  

w i t h  coarse-grained gray marble.  Most of t h e  b o d i e s  a r e  f i n e -  t o  

coarse-grained p e r i d o t i t e ,  d u n i t e ,  and p y r o x e n i t e ,  b u t  a  f e w  a r e  l a r g e l y  

hornblende gabbro,  h o r n b l e n d i t e ,  and pyroxene gabbro,  

What a p p e a r s  t o  be  t h e  l a r g e s t  s i n g l e  u l t ramaf ic -maf ic  body i n  t h e  

s t u d y  a r e a  is l o c a t e d  on t h e  r i d g e  e a s t  of t h e  Spee l  River  about  6 km 
1 

( 4  m i l e s )  above t h e  r a p i d s ,  Although poor ly  known a t  p r e s e n t ,  t h i s  body 

I a p p a r e n t l y  c o n s i s t s  mainly of h o r n b l e n d i t e ,  hornblende gabbro,  and 

p e r i d o t i t e  surrounded by hornblende g n e i s s .  

A s  d i s c u s s e d  i n  a  l a t e r  s e c t i o n ,  t h e  u l t r a m a f i c  body a t  Windham Bay 
has  minor copper  and i r o n  m i n e r a l i z a t i o n  a s s o c i a t e d  w i t h  i t .  The o t h e r  
b o d i e s  do n o t  appear  t o  c o n t a i n  anomalously high amounts of m e t a l l i c  
e lements .  

5 1 



Granitic rocks of Cretaceous(?) age 

Three granitic rock units of Cretaceous(?) age are present in the 

study area and vicinity. In mapping the granitic units have been called 

1) biotite granodiorite and hornblende-biotite granodiorite, 2) Speel 

River-Fords Terror foliated tonalite, and 3) porphyritic garnet-biotiten 

hornblende diorite. On plate 1, the first two of the above list have 

been included in the foliated biotite-hornblende quartz diorite unit 

(Kgqd) and the third is the porphyritic garnet-biotite-hornblende diorite 

(Kgdp) unit. All of these units have steep contacts with adjacent units. 

Biotite granodiorite and hornblende-biotite granodiorite crop out 

on both sides of Endicott Arm near the terminus of the Dawes Glacier, 

The rocks are of foliated fine- to medium-grained, C.I. (Color Index) 

20-40, biotite granodiorite and(or1 tonalite, hornblende-biotite 

granodiorite, biotite-hornblende quartz diorite, biotite quartz diorite, 

sphene-biotite-hornblende diorite, and hornblende granodiorite, The 

rocks are locally migmatitic to heterogeneous; they locally include 

small to large masses of phyllite, calc-silicate rock, hornblende 

schist, and biotite schist. The contacts are generally gradational with 

adjacent map units, but sharp contacts do exist, 

There is no direct evidence of the age of these granitic rocks. 

They appear to be pre- or synkinematic with the inferred Late Cretaceous 

deformation and metamorphism. The bodies appear to predate the 

deformation associated with the emplacement of the Endicort Arm gneiss 

dome. No direct field relationship with the mid-Tertiary granitic bodies 
is known. 

There are no metallic mineral deposits clearly associated with this 
unit. 
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The informally named Speel River-Fords Terror foliated tonalite is 

a generally sill-like body from 3 to 8 km (2 to 5 miles) wide that 

extends from well beyond the study area to the south to beyond the 

northwestern boundary of the study area, a total of over 80 km (50 

miles). The unit consists of foliated generally homogeneous medium- to 

coarse-grained, C.I. about 20-25, biotite-hornblende quartz diorite and 

tonalite, hornblende-biotite quartz diorite and tonalite; minor biotite- 

hornblende granodiorite and quartz monzodiorite. Modal analyses cluster 

in the adjoining parts of the granodiorite, tonalite, and quartz diorite 

fields of the quartz-alkalic feldspar-plagioclase feldspar IUGS 

(Streckeisen, 1973) triangle (fig. 6). 

Figure 6 near here. 

-- 

This map unit generally has sharp contacts with adjacent units; 

small apophyses are locally abundant and complex larger scale 

digitation is present east of Mount Sumdum (pl. 1). The outer parts of 

the unit locally contain screens and inclusions of the country rock and 

several larger screens occur within the body (pl. 1); the latter are 

more common southeast of Fords Terror. 

This unit also includes two bodies of porphyritic biotite granite, 

one lying 0.8 km (one-half mile) east of the entrance to Fords Terror 

and the other 10 km (6 miles) to the northwest. The rock is a homogeneous, 

foliated, fine- to medium-grained, C.I. 5-10, biotite granite with 

prominent feldspar phenocrysts. Biotite-hornblende-feldspar gneiss, 
calc-silicate rock, and biotite-quartz-feldspar gneiss are mixed with 
the biotite granite near its contacts. 





Figure 6.--Quartz-alkalic feldspar-plagioclase feldspar IUGS triangular 

diagram showing modal compositions of rocks from the Speel River- 

Fords Terror foliated tonalite unit, Tracy Arm-Fords Terror 

Wilderness Study Area, Alaska. 



The Cretaceous(?)  age assigned t o  t h i s  u n i t  is based i n  p a r t  on the  

same s t r u c t u r a l  and metamorphic r e l a t i o n s  noted e a r l i e r  f o r  t he  b i o t i t e  

g ranod io r i t e  and hornblende-b io t i te  g ranod io r i t e  u n i t  and i n  p a r t  on 

d i sco rdan t  K-Ar ages on b io t i te -hornblende  mineral  p a i r s  (J. G. Smith, 

unpub. d a t a ) .  Although no t  conclus ive ,  t h e  l a t t e r  suggest  an almost 

complete r e s e t t i n g  of t h e  K-Ar system i n  t h e  b i o t i t e s  and a  p a r t i a l  

r e s e t t i n g  i n  t h e  hornblendes a t  t h e  t ime of t h e  T e r t i a r y  i n t r u s i o n s ;  t h e  

minimum age ind ica t ed  is 66 m.y. Souther (1971) assigned an Early o r  

Middle T r i a s s i c  age t o  a  f o l i a t e d  qua r t z  d i o r i t e  u n i t  w e l l  t o  t he  e a s t  

of t h e  main Coast Range. Those rocks  gene ra l ly  have less qua r t z  than 

t h e  rocks of t h e  Speel  River-Fords Ter ror  f o l i a t e d  t o n a l i t e  u n i t ,  It 

is mentioned here  because i t  occupies t h e  same r e l a t i v e  p o s i t i o n  i n  

Souther ' s  sequence of i n t r u s i o n s  as t h e  Speel  River-Fords Ter ror  body 

does i n  t he  sequence descr ibed  here .  

The Sumdum copper-zinc (MacKevett and Blake, 1964),  Tracy A r m  zinc- 

copper (Gault  and Fellows, 1953), Por t land  Group gold (Herwid ,  1964) 

prospec ts  and o t h e r  d e p o s i t s  i n  t h e  Sumdum Glac i e r  minera l  b e l t  are 

s p a t i a l l y  a s soc i a t ed  wi th  t h e  southwestern con tac t  of t h i s  body. 

MacKevett and Blake (1964) conclude t h a t  t he  Sumdum copper-zinc depos i t  

probably pos tda t e s  a t  l e a s t  t h e  main deformation and i n t r u s i o n  i n  t h i s  

p a r t  of t h e  Coast Range, bu t  l eave  open t h e  p o s s i b i l i t y  t h a t  t h e  o r e  

c o n s t i t u e n t s  w e r e  der ived  from l a t e - s t age  f l u i d s  a s soc i a t ed  w i t h  t h e  

Coast Range b a t h o l i t h .  The p re sen t  s tudy  concludes t h a t  t h e  d e p o s i t s  

have been deformed and metamorphosed. 



The p o r p h y r i t i c  g a r n e t - b i o t i t e - h o r n b l e n d e  d i o r i t e  u n i t  is e s s e n t i a l l y  

r e s t r i c t e d  t o  t h e  Endico t t  P e n i n s u l a ,  o c c u r r i n g  both  as s t o c k s  and a s  

s i l l - l i k e  masses of v a r i a b l e  s i z e .  Rest low-elevat ion exposures  of t h e  

u n i t  a r e  found a l o n g  t h e  n o r t h  s h o r e  of Windham Bay and t h e  n o r t h  s h o r e  

of Sand Ray. 

The u n i t  is composed of f o l i a t e d  and p o r p h y r i t i c ,  f i n e -  t o  medium- 

g r a i n e d ,  C . I .  25-50, g a r n e t - b i o t i t e - h o r n b l e n d e  q u a r t z  d i o r i t e ,  hornb lende  

q u a r t z  d i o r i t e ,  h o r n b l e n d e - b i o t i t e  d i o r i t e ,  and minor f o l i a t e d ,  

n o n p o r p h y r i t i c  f i n e -  t o  medium-grained, C . I .  15-20, b i o t i t e - h o r n b l e n d e  

g r a n o d i o r i t e .  

The s i l l - l i k e  hod ies  a r e  most ly  h i g h l y  c h l o r i t i z e d  hornb lende  

d i o r i t e .  Garnet is  most common i n  t h e  o u t e r  p a r t s  o f  t h e  l a r g e r  bod ies ;  

t h o s e  bod ies  have conspicuous  l a y e r i n g .  Contac t s  everywhere a r e  s h a r p .  

Gneiss  dome r o c k s  o f  T e r t i a r y  o r  Cre taceous  age  

One well-developed and two less well-developed unusual  g n e i s s  domes 

(TKgn) a  few s q u a r e  k i l o m e t e r s  i n  a r e a  a r e  exposed i n  t h e  s t u d y  a r e a .  

A  p r o b a b l e  e x t e n s i o n  of t h e  well-developed and i n f o r m a l l y  named E n d i c ~ t t  

A r m  g n e i s s  dome h a s  a l s o  been s t u d i e d  o u t s i d e  of t h e  s t u d y  a r e a ,  The 

o t h e r  two f e a t u r e s  a r e  c a l l e d  t h e  Tracy A r m  and D a w e s  G l a c i e r  domes. 

A l l  of t h e  domes have s t e e p  s i d e s  which f l a t t e n  g r a d u a l l y  upward towards 

t h e  g e n t l y  p lung ing  c r e s t s .  



The Endicot t  A r m  gne i s s  dome is  loca t ed  near  where North Dawes 

Glac i e r  approaches Endico t t  A r m  ( p l .  1 )  and i ts  probable  ex tens ion  is 

exposed t o  t h e  south of t h e  nearby s tudy  a r e a  boundary, The gne i s s  dome 

core  rocks a r e  homogeneous, medium- t o  coarse-grained,  poorly f o l i a t e d ,  

C . I .  5-10, b io t i t e -qua r t z - f e ld spa r  gne iss  and garne t -b io t i t e -quar tz -  

f e l d s p a r  gne iss .  Compositionally t he se  gne i s se s  a r e  g ranod io r i t e s .  

These co re  rocks a r e  i n  genera l  i n  sha rp  con tac t  with t h e  surrounding 

s c h i s t s  and darker  gne i s se s ,  bu t  l o c a l l y  s c r eens  o r  i n c l u s i o n s  of s c h i s t  

occur near  t h e  margins p a r a l l e l  t o  t h e  con tac t  and t o  t h e  f o l i a t i o n  i n  

t h e  core .  

There is na d i r e c t  evidence of t h e  age of t h e  gne i s s  dome core.  

Deformation of o l d e r  s t r u c t u r e s  by t h e  domes of i n f e r r e d  La t e  Cretaceous 

age i n d i c a t e s  t h a t  t h e  doming is  younger than those  s t r u c t u r e s ,  There 

is  some sugges t ion  (p l .  1 )  t h a t  t h e  dome a l s o  deformed t h e  nearby 

g r a n i t i c  rocks of Cretaceous age (Kgqd) descr ibed  above. No r e l a t i o n  

has  been e s t a b l i s h e d  between t h e  co re  rocks and t h e  g r a n i t i c  rocks of 

T e r t i a r y  age descr ibed  below. 



The Dawes Glac ier  gne iss  dome unde r l i e s  t h a t  g l a c i e r  near  i ts  

terminus and is separa ted  from t h e  Endicot t  A r m  gne iss  dome by t h e  

f o l i a t e d  b io t i te -hornblende  t o n a l i t e  (Kgqd) u n i t ,  I t  is composi t ional ly 

and s t r u c t u r a l l y  s i m i l a r  t o  t he  Endicot t  A r m  dome but  is not  a s  obvious 

a  f e a t u r e .  P a r t  of t he  Dawes Glac i e r  dome was mapped a s  h i o t i t e -  

hornblende g ranod in r i t e  i n  t h e  f i e l d  and p a r t  a s  qua r t z  d i o r i t e .  

Local ly,  t h e  dome is moderately t o  very heterogeneous and c o n s i s t s  of 

f o l i a t e d  medium- t o  coarse-grained, C . 1 ,  15-30, biot i te-hornblende 

g ranod io r i t e ,  sphene-biotite-hornblende qua r t z  d i o r i t e  with abundant 

i nc lus ions  of f ine-grained f o l i a t e d  hornblende d i o r i t e  and g a r n e t - b i o t i t e  

gne i s s ,  minor b i o t i t e  qua r t z  monzonite, and migrnatite. Inc lus ions  

locally make up to 40 percent of the r o c k  and minor diopside-wollastoni te-  

marhle s c reens  occur.  The con tac t  is apparent ly  g rada t iona l  and i r r e g u l a r  

t o  t he  west with a  narrow band of heterogeneous s c h i s t ,  gne iss  and ca lc -  

s i l i c a t e  rocks.  

The Tracy A r m  gne iss  dome, which unde r l i e s  Tracy A r m  about 11 km 

(7 miles)  from i t s  head, was mapped i n  t h e  f i e l d  a s  f o l i a t e d  b i o t i t e -  

hornblende qua r t z  d i o r i t e  and b i o t i t e  g ranod io r i t e .  This  dome is long 

and narrow ( p l .  1 )  and i ts northern con tac t  d i f f i c u l t  t o  t r a c e  with 

c e r t a i n t y .  

The gne iss  domes a r e  a l i n e d  north-northwest a t  a  s m a l l  angle  t o  t h e  

dominant northwest s t r i k e  of rock u n i t s  and s t r u c t u r e s .  No o the r  gne i s s  

domes have been recognized i n  t h i s  p a r t  of t h e  Coast Range. No r e l a t i o n  

between mine ra l i za t ion  and t h e  domes has been e s t ab l i shed .  



Granitic rocks of Tertiary age and associated migmatites 

A large part of the study area near the International Boundary is 

underlain by granitic rocks of Tertiary age (Tegr) , mapped mainly as 

hornblenderb%otite granodiorite (fig. 1; pl. 1). To the north, this 

belt widens westward. There are also scattered nearby granitic bodies 

that are inferred to be Tertiary in age. Both types of occurrences have 

associated migmatites (Temg). All of these granitic bodies and 

migmatites appear to have steep contacts with adjacent units. 

In general, the main granitic area along the boundary is made up of 

locally porphyritic, nonfoliated, medium- to coarse~grained~ C.I. 10~20, 

sphene-hornblende-biotite granodiorite, sphene-biotite-hornblende 

granodiorite, hornblende granodiorite and sphene-biotite-hornblende 

granite, The modal analyses spread across the lower parts of the 

4 
granite, granodiorite, and tonalite fields (fig. 7) of the IUGS plutonic 

Figure 7 near here. 

rock classification diagram (Streckeisen, 1973). The scattered granitic 

bodies to the southwest (pl. 1) are locally foliated and are mapped as 

hornblende granodiorite, foliated hornblende granodiorite, garnet? 

biotite granodiorite, and biotite quartz diorite and biotite granodiorite. 





1 Figure 7.--Quartz-alkalic feldspar-plagioclase feldspar IUGS triangular 

1 diagram showing modal compositions of Tertiary granitic rocks and 

associated migmatites from the Tracy Arm-Fords Terror Wilderness 

Study Area, Alaska. 



Migmatites have been mapped extensively along the southwestern side 

of the granitic area along the International Boundary and with some of 

the scattered bodies ( p l ,  1). The migmatite consists of moderately to 

very heterogeneous stockwork, agmatite, and banded gneiss with mainly 

hornblende~biotite granodiorite, biotite-hornblende quartz monzonite, 

biotite granite, biotite-hornblende granite, and biotite~hornblende 

quartz diorite cutting and including hornblende diorite, biotite- 

hornblende diorite, quartz-plagioclasethornblende gneiss, biotiter 

hornblende quartz diorite, biotite-hornblende gneisst amphibolite, 

biotite-quartz schist, and some calc-silicate rock. Modal analyses of 

the granstic phase of the migmatites suggest that it may be slightly 

more alkalic than the main Tertiary granitic unlt. 

The Tertiary granitic rocks in the southern part of the study area 

are commonly bordered by the associated migmatite unit; elsewhere the 

migmatites are local and discontinuous. The scattered granitic bodies are 

either within or adjacent to migmatite bodies. The migxnatites themselves 

generally have relaiively sharp contacts with the unfoliated hornblende- 

biotite granodiorite, with the other granitic rocks? and with various 

gneiss and schist units. The latter contacts are, however, locally 

gradational. 



The age assignments given for the Tertiary granitic rocks (pl. 1) 

are based on K-Ar dating of biotite and hornblende mineral pairs from 

various parts of the granitic units (J. G. Smith, unpub. data). In 

brief, the mineral pairs give concordant ages in the range 49 to 54 m,y. 

These ages are similar to unpublished ages from similar rocks in the 

Juneau Icefield area (J. G. Smith, unpub. data) and published ages from 

that same area (Forbes and Engels, 1970). They differ significantly 

from the 69-m.y. biotite age cited by Souther (1971, p. 37) as from 

lithically correlative rocks to the northeast across the International 

Boundary. 

Immediat~ly across the boundary near Mount Ogden (pl, 1) there are 
', 

known molybdenite deposits associated with Souther's '"younger quartz 
/ 

monzoniteM and there are copper-molybdenum deposrts nearby elsewhere in 

that unit (Souther, 1971). In the Juneau Icefield area, Brew and Ford 

(1969) described a small molybdenum-silver occurrence associated with 

granitic rocks which were mapped nearby by Souther as "central plutonic 

complex", which he considered to be older than the "younger quartz 

monzonite." These Juneau Icefield rocks are those which give K-Ar ages 

around 50 m.y. The available evidence suggests that 1) Souther's "central 

plutonic complex" and "younger quartz monzonite" are closely related, 

2) both are probably correlative with the Tertiary granitic rocks of the 

Tracy Arm-Fords Terror area, and 3) this group of intrusives has locally 

associated molybdenum and copper deposits. 



Comparison of Souther's (1971, p. 35) plot of modal compositions of 

specimens from his "younger quartz monzonite" and "central plutonic 

complex1' units with figure 6 shows that Souther's "central plutonic 

complex" specimens more or less are in the same field as the Tertiary 

granitic rocks and specimens from his "younger quartz monzonite" are in 

the same general field as granitic rocks from the migmatites, 

Surficial materials 

Holocene surficial deposits (Qs) occur along the floors and sides 

of most valleys and glacier and permanent snowfields (Qi) cover perhaps 

25 to 30 percent of the study area. 

\ The surficial deposits include recent alluvium along lesser gradient 

parts of streams, colluvium on almost all hill slopes, talus, landslide 

deposits, ice-contact glacial deposits, glacial outwash deposits, 

supraglacial drift, and a few prominent moraine deposits probably related 

to glacial advances, Moraines probably related to both Hypsithermal and 

more recent advances are preserved, but no older deposits appear to be 

present. 

The permanent snowfields and glaciers occur in systematic relation 

to topography and to tidewater; no glaciers are present within about 13 ' 

km (8 miles) of sapkaii passage; to the northeast inland is a several- 

kilometer-wide zone with small cirque, carapace, and valley glaciers; 

then a similar zone but with tidewater glaciers entering the heads of 

the large fiords. Large icefields along the International Boundary form 
the most inland zone; here only scattered nunataks protrude above the 
ice plateaus which feed the large tidewater glaciers. 



St ruc tu re  

The genera l  s t r u c t u r e  of the  Coast Range b a t h o l i t h  p a r t  of the  

Tracy Arm-Fords Terror Wilderness Study Area appears t o  con t ras t  s t rongly  

with t h a t  of the  western metamorphic b e l t .  This is because the  l a r g e  

amount of g r a n i t i c  rock, the  i s o l a t i o n  of the  screens and pendants of 

metaborphic rock, and the  much g rea te r  proport ion of gneisses i n  the  

b a t h o l i t h i c  p a r t  make i t  much more heterogeneous than the  western b e l t  

1 1 This con t ras t  is a l s o  apparent on a smaller s c a l e  i n  regard t o  

f a u l t s  and f o l d s ,  but ,  a s  the  b r i e f  following discussions show, i t  may 

not  i n d i c a t e  a r e a l  d i f f e rence  i n  deformational h i s to ry .  

The Speel River-Fords Terror s i l l ,  whose emplacement is considered 

l i k e l y  t o  have been s t r u c t u r a l l y  cont ro l led ,  separa tes  the  western 

metamorphic b e l t  and the  b a t h o l i t h i c  complex. It is  in fe r red  (Brew and 

o the r s ,  1976) t o  be g rea te r  than 225 km (140 miles) long a l toge the r  and, 

except a t  i ts northern terminus a s  the  Mount Juneau pluton (Ford and 

Brew, 1973), i t  c lose ly  coincides with the  boundary between the  coarser  

grained gneisses and g r a n i t i c  rocks of the  b a t h o l i t h i c  complex and the  

s c h i s t s  and q u a r t z i t e s  of the  higher grade p a r t  of the  western metamorphic 

b e l t .  The f o l i a t i o n  i n  the  s i l l  p a r a l l e l s  t h a t  i n  the  adjacent  rocks, 

It probably was fntruded along a d i scon t inu i ty  of some kind and is sync 

o r  l a t e  t ec ton ic .  



The structural discontinuity just mentioned is close to and 

consistently parallel to the "Coast Range megalineament;" a structure 

which extends the length of southeastern Alaska and which is locally a 

fault (Brew and Ford, 1977b). Within the study area the megalineament 

is expressed as either a strong topographic low, as in Port Snettisham, 

the mouth of Tracy Arm, and Endicott Arm, or as a very strongly grained 

terrane, as on the mountain sides bordering the above areas and across 

the mountairls and ridges south of Endicott Arm (pl. 1). The width of 

the megalinear zone is about 13 km (8 miles) maximum and its length 

within the study area is about 68 km (42 miles). The megalineament, 

like the Speel River-Fords Terror sill, is about parallel to the strike 

of the foliation and of most bedrock map units. It is considered to be 

a fault in the study area; the only evidence for displacement consists 

of the apparent 10-km (6-mile) right-lateral separation of the biotite 

isograd in Endicott Arm. The map pattern could result from various 

combinations of northeast-side-up, right-lateral movements. As 

discussed in the sections on aeromagnetics and gravity, the megalineament 

is also the zone of abrupt geophysical gradients. 

Many other lineaments are shown on the geologic map (pl. 1). Most 

of those in the batholithic complex are probably well-developed joints 

or small faults that do not offset mapped contacts. Many of the 

lineaments in the western metamorphic belt are parallel the foliation 

and express it, are joints, or are related to the Coast Range 

megalineament. 



Northeast-trending lineaments on the Snettisham Peninsula just 

outside of the study area to the northwest are small faults. 
3 

generally 
distinctive limestone and dark shaly phyllite units/show several hundred 

meters of right-lateral separation that could be due to various 

combinations of right-lateral and northwest-side-up movements. Two of 

the faults are significant because they continue northeastward into two 

prominent lineament zones about 3 km apart, one along the Whiting River 

valley and the other in the Sweetheart Lake valley. No significant 

offset of mapped contacts occurs along these valleys, but the available 

control would not define relatively small separations, 

The lineaments do not appear to have any direct mineral resource 

significance. 

Little data are available on fold styles and deformation in the 

gneisses of the Coast Range batholithic complex. The coarser grain of 

these rocks, as compared with those of the western metamorphic belt, 

makes preservation and recognition of minor structural elements less 

likely. There appears to have been small- and large-scale isoclinal 

folding about moderately to steeply plunging axes with steep northeast- 

dipping axial planes; plunges range from northwest around to southeast. 

As noted earlier, the Speel River-Fords Terror tonalite sill 3s 

well foliated. Foliation is present locally in the migmatite units 

associated with Tertiary granitic bodies in the batholithic complex, but 

it is probably related to the emplacement of the granitic bodies rather 
than to larger scale penetrative deformation. The granitic bodies 
themselves are generally not foliated but some, particularly where the 
granitic belt broadens to the west between Tracy Arm and the Whiting 
River, are consistently foliated. 



The rocks of t h e  western metamorphic b e l t  record a t  l e a s t  two 

deformational  ep isodes .  In  a  few p l aces ,  such a s  Bushy I s l a n d  i n  

Endico t t  A r m ,  a long  t h e  no r theas t  shore  of Endicot t  A r m ,  and a t  t h e  Sumdum 

copper-zinc p rospec t ,  evidence sugges t s  t h e  presence of i s o c l i n a l  f o l d s  

w i th  ampli tudes of more than a  k i lometer  and wave l e n g t h s  of about a  

k i lometer .  Elsewhere any la rge-sca le  f o l d s  t h a t  were o r i g i n a l l y  p re sen t  

must have been t ransposed and had t h e i r  h inges  des t royed ,  

In  g e n a a l ,  t h e  mesoscopic s t r u c t u r e s  i n d i c a t e  a  dominant northwest- 

s t r i k i n g ,  northeast-dipping f o l i a t i o n ,  and most fo ld  axes plunge s t e e p l y  

t o  moderately i n  t h e  a r c  from northwest through e a s t  t o  sou theas t .  

Analysis  of s t r u c t u r a l  d a t a  from both s i d e s  of nor thern  Endico t t  Arm 

s u g g e s t s t h a t  t h i s  is only t h e  g r o s s e s t  kind of r e p r e s e n t a t i o n  of t h e  

a c t u a l  s t r u c t u r e .  Geometric a n a l y s i s  of t h e  r e l a t i v e l y  abundant 

s t r u c t u r a l  d a t a  from t h a t  a r e a  sugges t s  two main ep isodes  of fo ld ing :  

t h e  f i r s t ,  probably involv ing  o r i g i n a l  l a y e r i n g  and c o n t a c t s ,  being 

i s o c l i n a l  about moderately t o  gen t ly  north-northwest-plunging axes;  and 

t h e  second, probably involv ing  f o l i a t i o n  and l a y e r i n g  developed p a r a l l e l  

t o  t h e  a x i a l  p lanes  of t h e  f i r s t  f o l d s ,  be ing  i s o c l i n a l  about moderately 

t o  s t e e p l y  southeast-plunging axes.  Unfor tuna te ly ,  t h e r e  a r e  no key 

l a y e r s  t o  c l e a r l y  v e r i f y  t h i s  sugges t ion  a t  e i t h e r  macros t ruc t t l ra l  o r  

mesos t ruc tura l  s c a l e ,  Loney (1965) has  shown t h e  complexity of 

deformation i n  an a r e a  about 64 km (40  miles )  t o  t h e  southwest a c r o s s  

Stephens Passage. 



The age of t h e  f o l d i n g  i n  t h e  b a t h o l i t h i c  complex and i n  t h e  western 

metamorphic b e l t  is no t  t i g h t l y  bracketed.  There is no evidence t h a t  

t h e  two a reas  were deformed s e p a r a t e l y ,  a l though t h a t  is a p o s s i b i l i t y j  

thus  t he  age r e l a t i o n s  i n f e r r e d  from t h e  western b e l t  a r e  he re  considered 

t o  apply t o  both a reas .  Based on r eg iona l  pa leonto logic  and l i t h o l o g i c  

evidence, t he  o r i g i n a l  age of t h e  youngest metasedimentary and 

metavolcanic rocks i n  t h e  western b e l t  is considered t o  be Late  T r i a s s i c ,  

It is p o s s i b l e  t h a t  Upper J u r a s s i c  and Lower Cretaceous u n i t s  a r e  a l s o  

p re sen t ,  bu t  t h e r e  is no d e f i n i t e  evidence. The upper l i m i t  i s  con t ro l l ed  

by t h e  age of t h e  Speel  River-Fords Ter ror  f o l i a t e d  t o n a l i t e ;  i t s  

f o l i a t i o n  appears  t o  be r e l a t e d  t o  t h e  l a t e s t  f o l d  episode and i t  was 

probably emplaced dur ing  o r  s h o r t l y  a f t e r  t h a t  deformation, The Speel  

River-Fords Ter ror  body l i t h i c a l l y  and s t r u c t u r a l l y  resembles g r a n i t i c  

bodies  of middle Cretaceous age known elsewhere i n  sou theas t e rn  Alaska 

(Loney and o t h e r s ,  1967). A s  d i scussed  previous ly  i n  t h i s  r e p o r t ,  

e f f o r t s  t o  d a t e  t h i s  body by t h e  K-Ar method on c o e x i s t i n g  b i o t i t e  and 

hornblende p a i r s  have e i t h e r  y i e lded  1 )  ages equal  t o  those of t h e  

c ros s -cu t t i ng ,  gene ra l ly  nonfo l i a t ed  mid-Tertiary g ranod io r i t e s  a long 

t h e  I n t e r n a t i o n a l  Boundary, which probably i n d i c a t e  complete r e s e t t h g  

of t h e  K-Ar system i n  both minera ls  a t  t h a t  t ime, o r  21 discordant  ages 

wi th  b i o t i t e s  g iv ing  t h e  mid-Tertiary age and hornblendes g iv ing  an 

Early T e r t i a r y  age, which i n d i c a t e  p a r t i a l  r e s e t t i n g  of t h e  system i n  t h e  

hornblende, The minimum age  f o r  t h e  s i l l  and f o r  t h e  deformation is 

- considered mid-Tertiary and i t  is l i k e l y  t h a t  i t  is a t  l e a s t  as o ld  a s  
Late  Cretaceous. These l i n e s  of reasoning a l l  a r e  compatible with a 
middle t o  La te  Cretaceous age f o r  t he  main deformation and metamorphism 
i n  t h e  s tudy  a rea .  



Two other types of structural features are present in the study 

area; one is a series of unusual gneiss domes and the other is the belt 

of small ultramafic bodies which could indicate emplacement along a 

pre-existing structural feature. The granodiorite gneiss domes are 

located (pl. 1) on Tracy Arm east of the Speel River-Fords Terror tonalite 

sill and at the head of Endicott Arm on either side of that sill. They 

are steep-sided but their axes appear to plunge moderately to gently 

away from the high points. Internal foliation follows their external 

form. One of the domes seems to have deformed the structures described 

above in the western metamorphic belt, superimposing lineations parallel 

its axis on the earlier structural elements. The age of emplacement is 

inferred to be younger than the Late Cretaceous(?) Speel River-Fords 

Terror sill and older than mid-Tertiary granodiorites along the 

International Boundary, which are unlike the gneiss domes in lithology 

and style. It is possible that these domes are the cores of large- 

scale antiforms. 

. The belt of discontinuous ultramafic bodies extends for 100 km (62 

miles) in a north-northwesterly direction through the gneisses of the 

batholithic complex (pl. 1). The belt is a maximum of 19 km (12 miles) 

wide and the individual bodies range in size from a few meters to 4 km 

(2.5 miles) in maximum dimension. The compositions of the various 

bodies are described in a section of this report dealing with rock units. 

The trend of the ultramafic belt is only slightly different than the 
strike of most of the units in the western metamorphic belt and the 
belt probably represents an original pre-metamorphic, pre-intrusive 
concentration of ultramafics. 



Of the structures described in this section, the fclds in the 

western metautorphic belt and the possible Speel River-Fords Terror 

structural discontinuity appear to have a direet relation to mineral- 

resource potential evaluation, Clear evidence from some of the known 

metallic mineral occurrences in the western metamorphic belt indicates 

that at least some of the sulfide mineralization predates the folding 

and metamorphism, thus the source of that mineralization is older than 

most of the recognized intrusive history. The Speel River-Fords Terror 

foliated tonalite sill forms the northeastern boundary of the favorable 

Sumdum Glacier mineral belt and the origin of that boundary may have 

had a critical influence on the localization of metallic mineral 

occurrences, 

Geomorphology and Quaternary geology 

The Tracy Arm-Fords Terror Wilderness Study Area lies mostly within 

the Boundary Ranges subprovince and partly within the Coastal Foothills 

subprovince, which together make up the Coast Mountains province of the 

Pacific Mountain System of Wahrhaftig (1965, pl. 1, p, 43). The 

boundary between the subprovinces within the study area coincides 

approximately with the Coast Range megalineament which forms a prominent 

northwest-trending trough in the Port Snettisham and Holkam Bay areas 

and a strikingly parallel-grained terrane where it leaves Endicott Arm 

to the south. 



The geomorphology and Quaternary depos i t s  a r e  important t o  t h e  

mineral-resource a p p r a i s a l  t o  t he  e x t e n t  t h a t  they f a c i l i t a t e  o r  hamper 

access  and because of t h e  way i n  which they inf luence  geochemical 

sampling and hence i n t e r p r e t a t i o n  of geochemical d a t a ,  

The Coastal  F o o t h i l l s  c o n s i s t  of heavi ly  f o r e s t e d  rounded mountains 

wi th  a  maximum r e l i e f  of about 1,200 m (4,000 f e e t )  i n  the  s tudy  a rea .  

The h igher  e l eva t ions  have smal l  c i rques  and a r g t e s  and some lower v a l l e y  

wa l l s  a r e  t e r y  s t e e p ,  bu t  t h e  o v e r a l l  impression is  of r e l a t i v e l y  broad 

v a l l e y s  and lower subdued summits. 

The lower h i l l s l o p e s  a r e  mantled wi th  colluvium, some small 

l a n d s l i d e  d e p o s i t s  a r e  p re sen t ,  and t h e  v a l l e y  bottoms l o c a l l y  con ta in  

t h i n  and discont inuous g l a c i a l  d e p o s i t s  i n  a d d i t i o n  t o  al luvium along 

t h e  p re sen t  s t reams.  

This a r e a  was covered by a  l a t e  P l e i s tocene  i c e  s h e e t  t h e  top of 

which was a t  an e l e v a t i o n  of 1,200 t o  1,800 m (4,000 t o  6,000 f e e t )  

(Coulter  and o t h e r s ,  1965) and any ex tens ive  g l a c i a l  d e p o s i t s  i n  t h e  

v a l l e y s  a r e  probably from t h a t  advance. However, t h e  i c e  shee t  

apparent ly  removed any evidence of prev ious  g l a c i a t i o n s  and d i d n ' t  

l e ave  much of a  record of i t s  own. Marine d e p o s i t s  l i k e  those of l a t e  

P l e i s tocene  and e a r l y  Holocene age descr ibed  by Mi l l e r  (1972, 1973) near  

Juneau have not  been recognized i n  t h e  a r ea .  I f  p r e s e n t ,  they would 

pos tda t e  any major i c e  s h e e t  coverage. 



The Boundary Ranges subprovince is  t y p i f i e d  by t h e  deep f i o r d s  such 

a s  Tracy A r m ,  Fords Te r ro r ,  and Endico t t  A r m )  t h e  high rugged mountain 

peaks t o  2,470 m (8,095 f e e t )  w i th  t h e i r  abundant hanging, carapace,  and 

c i r q u e  glw3.ersr  s t e e p  peaks and a r c t e s ]  and by t h e  broad d e n t r i t i c  

i c e f i e l d s  t h a t  feed t h e  t idewater  g l a c i e r s  which e n t e r  t h e  heads of 

Tracy and Endico t t  A r m s .  The l a r g e r  p a r t s  of t h e s e  i c e f i e l d s  a r e  ac ros s  

t h e  I n t e r n a t i o n a l  Boundary i n  B r i t i s h  Columbia; neve r the l e s s  t h e  p a r t s  

wi thfn  t h e  s tudy  a r e a  have i c e  exposures a s  much a s  16  km (10 mi l e s )  

a c r o s s  broken only by s c a t t e r e d  nunataks.  

The Boundary Ranges subprovince is  h e r e  broken i n t o  t h r e e  b locks  by 

t h e  long and low a l l u v i u m ? f t l l e d  v a l l e y s  of t h e  bra ided  Speel  and 

Whitfng Rivers  whfch extend from t idewa te r  t o  t h e  I n t e r n a t i o n a l  Boundary. 

Another lowvlevel  v a l l e y  con ta in ing  Crescent Lake and an unnamed l a k e  

nea r  Spee l  Rtver rapfds  connects  between t h e s e  two major v a l l e y s  and 

i s o l a t e s  an unusual  20- By 30-km (12- by 18-mile) block t h a t  ha s  

remarkably concordant summits a t  about 1,400 m (4,500 f e e t ) ,  

i 



The most obvious Quaternary deposits are the alluvial flats of the 

large rivers and the alluvial~colluvial material flooring Utshaped 

valleys below retreated glaciers. The lower mountainsides are generally 

free of extensive colluvium except in well-defined talus deposits, The 

remnants of two large terminal moraines, one across the mouth of Tracy 

Arm between Sand Spit and the south side of the Snettisham Peninsula and 

one across the mouth of Endicott Arm from the same Sand Spit to Wood 

Spit, are uqdated, but they must postdate any more extensive ice sheet. 

They could correlate with deposits of late Pleistocene and early Holocene 

age in the Juneau area (Miller, 1972, 1973). An apparently younger 

terminal moraine that probably resulted from the stand of a ngw-retreated 

glacier (on the south flank of the Mount Sumdum peak area) occurs at the 

mouth of the creek about due north of Bushy Island in Endicott Arm, Some 

of the abandoned higher elevation cirques contain small terminal moraines 

and most of the active glac2ers have associated terminal and(or) lateral 

moraines. 

It appears as if all of the glaciers in the study area are presently 

retreating and lowering their surfaces, Between 1929 and 1974 the 

tidewater Dawes Glacier retreated an estimated 5 km (3 miles). 



There are a few small glacier-dammed lakes in the study area (Post 

and Mayo, 19711, None are known to discharge regularly, Only the one 

adjacent to the Speel Glacier near the International Boundary is likely 

to significantly affect the valley downstream from it, 

Current and past glacier-related processes clearly dom3nate the 

development of the landscape and surficial deposits in the study area. 

Most of the stream sed$ments in the area are probably only slightly 

transported bedrock material. This, however, is not true for the major 

lowtlevel rivers and probably is not true for the bottoms of those 

U-shaped valleys xelatfvely recently abandoned by glaciers. In both of 

these situations the local material is probably appreciably diluted by 

distant-source matertal, The fnfluence o f  these effects Is discussed in 

the section of thls report dealing with geochemistry, 



In te rp re ta t ion  of the  aeromagnetic data  

by 

Robert C. Jachens 

An aeromagnetic survey of the  Tracy Arm-Fords Terror Wilderness 

Study Area w a s  flown and compiled by Geometrics i n  1973. The survey 

covers approximately 5,000 sq km and extends somewhat beyond the  northern 

and northwestern boundaries of the  study area.  Magnetic d a t a  were 

col lec ted  along l i n e s  oriented approximately N. 60' E. and spaced a t  

1.6 km. The a i r c r a f t  maintained a nominal barometric a l t i t u d e  of 

1,830 m, but  the f l i g h t  l e v e l  was increased by 15 percent o r  more i n  some 

areas  i n  order t o  allow t h e  a i r c r a f t  t o  opera te  s a f e l y  above t h e  higher 

topographic fea tures .  

The magnetic da ta  o r i g i n a l l y  w e r e  compiled a t  a s c a l e  of 1:63,360 

and subsequently combined and reduced f o r  publ ica t ion t o  a s c a l e  of 

1:125,000 (pl. 1) .  P l a t e  1 shows the  res idua l  magnetic i n t e n s i t y  i n  

gammas generated by removing from t h e  observed d a t a  a datum of 57516 Y 

and a regional  f i e l d  of +2.02 y/km nor th  and +2.91 ylkm east. The 

regional  f i e l d  was removed using t h e  1965 In te rna t iona l  Geomagnetic 

Reference Field updated t o  1973. Magnetic i n t e n s i t y  contours are given 

a t  i n t e r v a l s  of 10, 50, and 250 y depending upon t h e  magnitude of the  

l o c a l  gradients .  



A s  described i n  the introduction t o  t h i s  report ,  the study area is 

characterized by extreme topographic r e l i e f .  In  much of the  region, 

peaks and ridges rise more than 1,500 m above the adjacent valley f loors .  

Aeromagnetic maps over areas  composed of magnetic rocks and having 

extreme topographic r e l i e f  tend t o  display anomaly patterns t ha t  strongly 

cor re la te  with the  topography. For areas i n  high magnetic l a t i tudes ,  

such a s  the  present study area, peaks and r idges  tend t o  have associated 

magnetic highs while val leys  tend to  have associated magnetic lows. 

Amplitudes of topographically caused magnetic anomalies can be large,  

and they reach values of 600 y or more i n  t h i s  area. These strong 

anomalies tend t o  mask the more sub t le  anomalies which might a r i s e  from 

minor differences i n  magnetic properties of the underlying rocks. A s  a 

r e s u l t  t h i s  in te rpre ta t ion  of the aeromagnetic map i n  terms of geologi- 

c a l  s t ruc ture  is r e s t r i c t ed  t o  those features  which give r i s e  t o  

anomalies t ha t  a r e  larger  than the  topographic anomalies, a r e  not 

correlated with the topography, or possess wavelengths which a re  

substant ia l ly  d i f fe ren t  from those of the  topography. 

In  general, most of the prominent magnetic anomalies shown on 

p l a t e  1 are caused by bodies of g r an i t i c  and ultramafic rock. The 

metamorphic rocks of the  western metamorphic b e l t  appear t o  be 

essen t ia l ly  nonmagnetic a s  a r e  many of the  metamorphic rocks and 

migmatites of the  Coast Range ba tho l i th ic  complex. Exceptions t o  t h i s  

general statement apply to  some gneisses and amphibolites of 

the  Coast Range bathol i th ic  complex which appear t o  be, on average, 

s l i g h t l y  magnetic. 



Measurements of the  magnetic p roper t i e s  of a very l imi ted  sampling 

of rocks from the  study a rea  ( t a b l e  2) tend t o  support the  concept t h a t  

TABLE 2 NEAR HERE 

t he  igneous i n t r u s i v e  rocks genera l ly  a r e  more magnetic than the  metamorphic 

rocks. The only sample of metamorphic rock which shows a moderate magnetic 

3 s u s c e p t i b i l i t y  (1.67 x emulcm ) was obtained from a rock u n i t  which 

has a weak magnetic high associa ted  with i t ,  None of the  samples t e s t e d  

showed any appreciable remnant magnetization, 

For t h e  purposes of discussion,  the  aeromagnetic map has been divided 

i n t o  four  regions on the  b a s i s  both of magnetic charac ter  and c o r r e l a t i o n  

with the  mapped geology ( f i g .  8).  Also shown on f i g u r e  8 a r e  s p e c i f i c  

Figure 8 near  here  

magnetic anomalies designated by l e t t e r s  A-H which a r e  not  co r re la t ed  w i t h  

topography and which w i l l  be discussed i n  the  following sec t ions .  
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Figure 8.--Aeromagnetic map of Tracy Arm-Fords Terror Wilderness Study 

Area and vicinity showing specific anomalies and areas discussed. 



i'able 2.--Magnetic properties of some rocks from the Tracy Am-Fords 

Terror Wilderness Study Area, Alaska - 

Symbol on Number of blagne t i c  

Rock Type 

Western Metamorphic Belt 

Geologic Map samples Susceptibil i ty (emu/cm3) 

Greenschis t and Greens tone Kmgs 

Coast Range Batholithic Complex 

Granodiorite Tegr 

Biot i te  gneiss  TK8n 

Quartz d ior i te  UL3d 

Granitic gneiss  W n  

Biot i te  gneiss  h g n  



Region one corresponds, with minor exceptions, t o  the  a rea  described 

i n  the  geology sec t ion  of t h i s  r epor t  a s  the  western metamorphic b e l t .  

Within the  study a rea ,  the  nor theas tern  boundary of t h i s  region corresponds 

t o  the  southwestern edge of the  Speel River-Fords Terror t o n a l i t e  

s i l l  (Kgqd), whereas outs ide  the  study area ,  i t  corresponds t o  the  

southwestern edge of the  s i l l  a s  in fe r red  from the  magnetic da ta ,  The 

topographic r e l i e f  wi th in  t h i s  region, although genera l ly  not  a s  severe a s  

t h a t  i n  o ther  por t ions  of the  study a rea ,  is  g rea te r  than 1,200 m i n  some 

places.  The magnetic f i e l d  i n  region one is  charac ter ized  by a smooth 

p a t t e r n  of long wavelength, low amplitude anomalies, This p a t t e r n  may 

r e s u l t  p a r t i a l l y  from the  subdued topography of the  region but  mainly 



The smooth pattern is interrupted by four sharp local anomalies (A-D), 

two of which (A and B) lie outside the study area. The roughly circular 

anomalies A, B, and C are caused by ultramafic bodies (Kuum) which are 

exposed at the surface. Anomaly A, about 2,000 y in amplitude and the 

largest anomaly on the map, lies over the magnetite-rich Port Snettisham 

ultramafic body (D. A. Brew, written cornnun.), anomaly B over ultramafic 

rocks exposed on the Midway Islands (D. A. Brew, oral cormrmn.) and anomaly 

C lies over the Windham Bay ultramafic body which consists largely of 

clinopyroxenite. Model calculations using vertical prisms indicate that 

the Port Snettisham and Windham Bay bodies are similar geometrically. The 

Port Snettisham body has an upper face which is roughly 2 km by 3 km whereas 

that of the 'windham Bay body is slightly larger, roughly 2 km by 4 km. Both 

bodies extend to depths at least on the order ~f the height of the survey 

aircraft above the local topography,.about 1,600 m. The Port Snettisham 

body is almost vertical while the Windham Bay body dips to the south, These 

calculations also indicate that the Windham Bay ultramafic is somewhat 

larger than the surface exposures suggest and thdt its upper face is 

centered beneath the north shore of the bay, northwest of the mapped 

exposures, Because the two bodies are similar geometrically and occupy 

similar positions with respect to the survey altitude, the marked 

difference in amplitude of the magnetic anomalies associated with the two 

bodies indicates a significant difference in their relative magnetizations. 

This, in turn, euggests a significant difference in mineralogy between the 

two bodies, at least in terms of their magnetic mineral content, The 

Windham Bay body must contain a considerably lower percentage of magnetic 
minerals than the Port Snettisham body. 



The elongate anomaly (D) located e a s t  of Windham Bay i s  s u b s t a n t i a l l y  

d i f f e r e n t  in shape from the  anomalies associated with the  three  u l t ramaf ic  

bodies. Its long a x i s  is  subpara l l e l  t o  the general  trend of the  f o l i a t i o n  of the  

metamorphic rocks i n  the area  and i t  c u t s  across many mapped contacts  between 

geological  uni ts .  This anomaly probably i s  caused by a narrow, shallow, 

s t eep ly  dipping dike approximately 10 km i n  length. Because of the  

s p a t i a l  associa t ion between the  southwestern contact  of the  Speel River- 

Fords Terror t o n a l i t e  s i l l  and some of the  po ten t i a l ly  economic 

mineral occurrences mentioned i n  the mineral  resources sec t ion  of t h i s  

r epor t ,  i t  should be noted t h a t  a 600-m-wide v e r t i c a l  d ike  reaching 

wi th in  about 700 m of the  surface  a t  i ts  shallowest point  and having an 

assumed r e l a t i v e  magnetization equal t o  t h a t  of the nearby s i l l  would 

generate a magnetic anomaly very s i m i l a r  t o  anomaly D. However, lacking 

o the r  corroborat ing evidence, any hypothesis concerning a genet ic  

r e la t ionsh ip  between the source of t h i s  anomaly and the  nearby s i l l  must 

be considered highly speculat ive.  

The Cretaceous(?) g r a n i t i c  rocks of the  Endicott Peninsula (Kgdp) 

have l i t t l e  magnetic expression. These rocks must be e s s e n t i a l l y  

nonmagnetic, i n  marked con t ras t  t o  t h e  o the r  g r a n i t i c  rocks i n  the  study 

a rea  . 



Region twa is underlain by the Speel River-Fords Terror tonalite 

sill (Kgqd). The boundaries of this unit have been extended northwest 

and southeast of the study area on the basis of their magnetic expression. 

This rock unit is characterized by a discontinuous magnetic anomaly high 

along its southwestern contact and gives rise to the steep magnetic 

gradients encountered in crossing from the western metamorphic belt to 

the Coast Range batholithic complex. This gradient coincides with the 

Sumdum Glacier mineral belt. The discontinuous nature of the magnetic 

anomaly high results both from topographic isfluences and from highly 

variable magnetic properties associated with the rocks in this unit. 

The high variability of magnetic properties is well illustrated by the 

pronounced difference in anomaly amplitudes encountered in following the 

sill across Fords Terror.. The change from anomalies reaching nearly 

1,500 y south of Fords Terror to anomalies of 200 y to 300 y immediately 

north of Fords Terror can be accounted for only partially by topographic 

effects. Magnetization varfations of a factor of 10 or more in magnitude 

are necessary to account for the complete magnetlc pattern. This 

variability possfbly reflects differing degrees of metamorphism undergone 

by different parts of the sill, 

Two dimensfonal model calculations indicate that the southwestern 

face of the sill is nearly vertical or dips steeply to the southwest. 

These calculations also indicate that the sill extends to constderable 

depth below the surface, on the order of 8 km or more in some regions, 



Region three  is  underlain by g r a n i t i c  rocks (Tegr), migmatites ( T a g ) ,  

and metamorphic rocks (Kmgn) of the  Coast Range b a t h o l i t h i c  complex. The 

region is  characterized over most of its extent  by a magnetic p a t t e r n  of 

moderate t o  high amplitude, shor t  wavelength anomalies which c o r r e l a t e  

very w e l l  with the  topography. This topographic cor re la t ion  is w e l l  

i i l l u s t r a t e d  i n  the  southeastern por t ion  of region three  by t h e  long l i n e a r  

magnetic l o w  which follows the  South Sawyer Glacier and the  l i n e  of 

magnetic highs adjacent  t o  and t o  the w e s t  of t h i s  low. Along t h i s  l i n e ,  

the  peaks of t h e  magnetic anomalies tend t o  f a l l  very c lose  t o  t h e  

topographic peaks. Examples of t h i s  topographic corre la t ion ,  such as the  

pronounced magnetic low which follows t h e  Whiting River Valley, are a l s o  

present  i n  the  northern port ion of region three.  Most of the  apparent 

magnetic anomalies i n  t h i s  region a r e  in te rp re ted  a s  being caused by 

topographic highs of the  g r a n i t i c  rocks. 

Two exceptions t o  t h i s  general  statement are the  l i n e a r  magnetic low 

(anomaly E) adjacent  t o  and e a s t  of t h e  Speel River-Fords Terror s i l l  

south of Fords Terror and the  broad magnetic low (anomaly F) located 

nor th  of the  Whiting River. These two anomalies a r e  in te rp re ted  as being 

b caused by screens of nonmagnetic metamorphic rock on t h e  order of one t o  

two kilometers th ick  overlying t h e  magnetic g r a n i t i c  rocks. 
L 



Region four, bounded on the west by the Speel River-Fords Terror 

s i l l  and on the south, e a s t  and north by the  g ran i t i c  rocks of Ter t iary  

age, is underlain by igneous and metamorphic rocks of the Coast Range 

bathol i th ic  complex. The southern and eastern boundaries correspond to  

locations of steepest  magnetic gradients. Model calculat ions  indicate  

tha t  a t  high magnetic l a t i t udes  the contacts between magnetic and 

nonmagnetic bodies l i e  beneath the s teepest  magnetic gradients. The 

northern boundary is not well  defined magnetically and has been located 

on the basis  of mapped surface contacts between g ran i t i c  and metamorphic 

rocks. 

The magnetic f i e l d  i n  region four i s  characterized by numerous low 

to  moderate amplitude anomalies r i s i n g  above a base l eve l  approximately 

equivalent t o  the  base lwel of the  western metamorphic be l t .  I n  

general, the high points of the magnetic anomalies a r e  closely 

associated with peaks and ridges composed of amphibolite, g r a n i t i c  

gneiss, and b i o t i t e  gneiss ( W n )  indicat ing t h a t  these rocks a r e  the 

source of the  anomalies. However, not a l l  such amphibolites and gneisses 

i n  t h i s  region have associated magnetic anomalies. 



The most prominent anomaly not  associated wi th  a metamorphic rock 

u n i t  is anomaly G located j u s t  nor th  of Tracy Arm. This anomaly is  

associated with the  mapped exposure of a l a rge  g r a n i t i c  body. This body 

and the  o ther  smaller g r a n i t i c  bodies i n  region four a r e  in te rp re ted  t o  

be i so la ted  bodies of l imi ted  dimension r a t h e r  than the  exposed por t ions  

of a l a r g e  pluton which i n  most places is screened by overlying 

metamorphic rocks. The presence of a l a r g e  pluton a t  depth having a 

magnetization equal t o  t h a t  of the  g r a n i t i c  rocks i n  region th ree  would 

r e s u l t  i n  a background level of magnetic i n t e n s i t y  a t  l e a s t  several 

hundred gammas higher than t h a t  of the  western metamorphic b e l t .  In 

addi t ion ,  ca lcu la t ions  ind ica te  t h a t  the  s t eep  magnetic gradients  along 

the  eas te rn  boundary of region four are caused by a contact  between 

magnetic and nonmagnetic rock u n i t s  which extends t o  considerable depth. 



The ultramafic bodies (Kuum) of t h e  Coast Range b a t h o l i t h i c  complex 

have very l i t t l e  magnetic expression, a f e a t u r e  which is i n  marked con t ras t  

t o  the  l a r g e  anomalies associated with t h e  u l t ramaf ic  bodies of the  

western metamorphic b e l t .  Magnetic contours g ive  no ind ica t ion  of the  

l a rge  hornblendite, hornblende gabbro and p e r i d o t i t e  body exposed e a s t  of 

the Speel River. Near Tracy Arm, a weak magnetic high (anomaly H) 

probably is  caused by a small  pyroxenitewhereas t h e  lozenge-shaped 

p e r i d o t i t e  body exposed 3 km west of anomaly H causes, a t  most, a s l i g h t  

de f lec t ion  of t h e  magnetic contours. None of the  o ther  u l t ramaf ic  bodies 

of t h e  Coast Range b a t h o l i t h i c  complex have any obvious magnetic 

expression. Yor the  small ul t ramaf ic  bodies, the  l ack  of magnetic 

expression probably r e s u l t s  from t h e i r  l imi ted  s i ze .  However, the  

u l t ramaf ic  body located e a s t  of t h e  Speel River is  r e l a t i v e l y  l a rge  i n  

a r e a l  extent ,  shows 800 m of v e r t i c a l  exposure, and reaches wi th in  about 

450 m of t h e  survey a l t i t u d e .  Therefore, the  l ack  of magnetic expression 

must r e s u l t  from low magnetization of the rocks i n  t h i s  body, s i g n i f i c a n t l y  

lower than the  magnetization associa ted  with the  u l t ramaf ic  rocks i n  t h e  

western metamorphic b e l t .  



Interpretation of the available gravity data 

by David F. Barnes 

Available gravity field information indicates that a steep linear 

regional gravity gradient is spatially associated with the Sumdum Glacier 

mineral belt in the study area: The available gravity information is 

synthesized here to facilitate the geologic and mineral resource 

interpretation and evaluation of that belt and of the ultramafic body at 

Windham Bay. 

No gravity data were collected during this investigation of the 

Tracy Arm-Fords Terror Wilderness area, but a small amount of data had 

been obtained during an earlier gravity reconnaissance of Southeastern 

Alaska. The latter survey was designed primarily to obtain data for a 

1:2,500,000 gravity map of the whole state (Barnes, 1976) and to provide 

a regional background for possible local surveys aimed at interpretation 

of specific geologic structures. Thus the 100-plus measurements made in 

the vicinity of the study area were not designed to support a detailed 

geologic interpretation, although they do provide a basis for some 

regional conclusions and indicate a few local anomalies with probable 

geologic significance. 



Most of the gravity measurements were obtained by skiff traverses 

in the 1969 field season during which the M , V ,  WATERS and R,V. DON J. 

MILLER I1 ,- served as support vessels, These traverses provided data at 

intervals of about 3 km (2 miles) along the shorelines of all navigable 

waters and along much of the Alaskan'length of the Whiting River, An 

additional 5 measurements were obtained while ferrying a helicopter 

between two geologic field parties during the summer of 1968. Sea-level 

corrected for tidal variations, river gradient supplemented by altimetry, 

and altimetry only on the helicopter traverse were used for elevation 

3 control, and the reduction density was 2,670 kg/m , Station locations, 

Bouguer anomaly values and 10-mgal contours were shown at a scale of 

1:250,000 on an earlier release of data (Barnes, 1972a) and the principal 

facts and other aspects of the data were provided by accompanying reports 

(Barnes, 1972b, c; Barnes, 1972d; Barnes and others, 1972a, b; and Barnes, 

1972e'). 



Figure 9 shows a more r ecen t  compilat ion of t h e  d a t a  which has  been 

Figure 9 near  he re ,  

prepared f o r  t h i s  s t udy ,  The p re sen t  compilat ion involves  two changes 

from t h e  e a r l i e r  d a t a  r e l e a s e ,  F i r s t ,  t he  l a t i t u d e  c o r r e c t i o n  has  been 

changed from t h e  1930 I n t e r n a t r o n a l  E l l i p s o i d  t o  a new e l l i p s o i d  used i n  

t h e  1967 geodet ic  r e f e r ence  system ( I n t e r n a t ,  Assoc, Geodesy, 19711, 

Second, t h e  g r a v i t y  datum has  been converted from t h e  o l d  Potsdam datum 

(Woollard and Rose, 1963) t o  t he  new a b s o l u t e  g r a v i t y  datum of t h e  

I n t e r n a t i o n a l  Gravi ty  S t anda rd i za t i on  Net 1971 (More l l i  and o t h e r s ,  1974). 

These two changes make t h e  d a t a  conform t o  t h e  r ecen t  Alaskan g r a v f t y  map 

(Barnes, 1976) and the  Canadran g r a v i t y  map (Canada Earth Physics  Branch, 

19741, In  t h e  s t u d y  a r e a  t h e  combined changes cause an anomaly decrease  

04 about 7 , l  mgal, The change i n  observed g r a v i t y  datum is  about 14 ,5  

mgal, s o  new g r a v i t y  va lues  a r e  provided f o r  t h e  two base  s t a t i o n s  used 

i n  t h e  survey, which a r e  a l s o  shown on f i g u r e  9,  The base  s t a t i o n  tSUMDe 

on Endico t t  A m  is  loca t ed  a t  Sumdum a t  t h e  sou theas t  door of t h e  abandoned 

cab in ,  where t h e  g r a v i t y  on t h e  ground below t h e  hexagonal USGS g r a v i t y  

marker 3s 981,687,72 mgal on the  new datum, S fmi l a r ly  t h e  s t a t i o n  "420' 

near  t h e  south end of P o r t  Snet t isham (Gi lbe r t  Bay) is  northwest of t h e  

t i d a l  f l a t  on a promfnent whi te  qua r t z  outcrop,  where t he  g r a v i t y  above 

another  USG$ marker is nbw 981,717 , I 2  mgal. 
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Figure 9.--Bouguer gravity map, Tracy Arm-Fords Terror Wilderness Study 

Area and vicinity,  Alaska. 



The most prominent f e a t u r e  of the  gravi ty  f i e l d  depicted i n  f i g u r e  9 

is  the  b e l t  of sub-paral lel  contours t h a t  approximately coincides with 

the  western boundary of the  Coast Range b a t h o l i t h i c  complex and the  

Speel River-Fords Terror s i l l ,  This b e l t  of gravi ty  contours represents  

1 a steepening of the  regional  gradient  t h a t  extends throughout the  length 

of southeastern Alaska and represents  a change from high p o s i t i v e  Bouguer 

g r a v i t i e s  near  the  cont inenta l  margin t o  anomalies a s  low a s  -120 mgal 

near the  In te rna t iona l  Boundary, The s t eeper  p a r t  of the  gradient  is 

I caused by a combfnation of f ac to r s :  1 )  the  probable gradual thickening 

of the  c r u s t  from perhaps 15 km beneath the  Gulf of Alaska t o  about 45 

beneath the  higher mountains of the  Coast Range, 2) the  increas ing 

I inf luence  of uncorrected t e r r a i n  e f f e c t s  a s  the  topographic r e l i e f  

I increases  toward the  eas te rn  edge of the  study area ,  3) a suggested 

decrease i n  rock d e n s i t i e s  between the  western metamorphic b e l t  and the  

Coast Range b a t h o l i t h i c  complex, Thfs con t ras t  i n  rock dens i ty  i s  

I probably most pronounced and extends t o  g r e a t e s t  depth along the  trend of 

the  Speel Rtver-Fords Terror  s i l l ,  Because the  gradient  is a combined 
1 .  
1 e f f e c t  of a t  l e a s t  three  f a c t o r s ,  the  r e l a t i v e  importance of each f a c t o r  

would have t o  be assumed o r  ca lcula ted  before es t imat ing  the  thicknesses 

involved o r  modeling t h e i r  poss ib le  configurat ion,  The influence of the  

uncorrected t e r r a i n  could be accura te ly  but  arduously ca lcula ted ,  A 

prel imtnary est imate suggests  t h a t  i t  can account f o r  15  t o  25 mgal of 

the  anomaly, 



During most of t h e  s o u t h e a s t e r n  Alaska g r a v i t y  su rvey  rock specimens 

were c o l l e c t e d  n e a r  many of t h e  g r a v i t y  s t a t i o n s  and t h e i r  d e n s i t i e s  

were l a t e r  measured i n  t h e  Menlo Park  l a b o r a t o r y ,  The l o c a t i o n s  o f  such  

specimen c o l l e c t i o n s  i n  t h e  s t u d y  a r e a  a r e  shown i n  f i g u r e  9 and t h e  

r e s u l t i n g  d a t a  a r e  summarized i n  t a b l e  3 ,  An obvious  conc lus ion  from 

TABLE 3 n e a r  h e r e ,  

b o t h  t h e  man and t h e  t a b l e  is  t h a t  t h e  q u a n t i t y  o f  measured d e n s i t i e s  

decreased  from west  t o  e a s t  because  of t h e  d e c r e a s e  i n  amount of s h o r e l i n e  

a c c e s s i b l e  by s k i f f  t r a v e l .  N e v e r t h e l e s s  t h e  rock  sampling is s u f f i c i e n t  

t o  show t h a t  t h e  h i g h e s t  average  d e n s i t i e s  were o b t a i n e d  i n  b o t h  t h e  

p l u t o n s  and metamorphic rocks  of t h e  w e s t e r n  b e l t .  Fur thermore,  t h e  

sampl ing d i d  n o t  i n c l u d e  any t y p i c a l  u l t r a m a f i c  rocks  s o  t h e  mean f o r  

t h e  w e s t e r n  p l u t o n s  shou ld  be  h i g h e r .  A good mean d e n s i t y  f o r  

p y r o x e n i t e s  and d u n i t e s  sampled i n  o t h e r  a r e a s  would b e  abou t  3,250 kg/m 
2 

(Daly and o t h e r s ,  1966) .  The t a b l e  a l s o  shows t h a t  t h e  lowes t  d e n s i t y  

r o c k s  i n  t h e  s t u d y  a r e a  a r e  t h e  p l u t o n s  i n  t h e  e a s t e r n  metamorphic b e l t ,  

most of which a r e  t h e  T e r t i a r y  g r a n o d i o r i t i c  r o c k s  of t h e  Coast  Range 

b a t h o l i t h i c  complex. 



Table 3. Densities of some 'l'racy Arm-Fords Terror rock un i t s ,  i n  

k i l o ~ r a m s  per cubic meter, from specimens co l lected  

during the reconnaissance gravity survey. 

Rock Group 

- 

Density 
0 f ' I 1 I 

Plutons i n  W.M.  b e l t  6 1 2580 ' 1 3010 1 2830 

Specimens 

Western Metamorphic Bel t  46 

Minimum / Haximum 

Speele River-Fords Terror 9 
s i l l  

Average 

2650 1 3070 1 2810 

2700 1 ' 2780 2760 

f 
Eastern Metamorphic Belt  8 i 2630 3000 ' 2740 

Plutons i n  EM Belt ; 4 f 2540 ' 2660 
! 

2620 



With t h i s  i n f o r m a t i o n  one can make a  ve ry  approximate  e s t i m a t e  o f  

t h e  p robab le  t h i c k n e s s  of t h e  Coast  Range b a t h o l i t h i c  complex, The 

anomaly r e p r e s e n t e d  by t h e  b e l t  of p a r a l l e l  c o n t o u r s  h a s  a  magnitude o f  

abou t  75 mgals of which t e r r a i n  c o r r e c t i o n s  would probably  reduce t h e  

anomaly t o  about  60 mgals,  An anomaly of t h i s  ampl i tude  cou ld  b e  e n t i r e l y  

caused by c r u s t a l  t h i c k e n i n g  of t h e  magnitude sugges ted  by e m p i r i c a l  

s t u d i e s  (Woollard and S t r a n g e ,  1962) .  However, t h e  s t e e p n e s s  of t h e  

g r a d i e n t  f o r  about  20 mgal n e a r  t h e  Fords  T e r r o r  s i l l  s u g g e s t s  a s h a l l o w e r  

s o u r c e  of d e n s i t y  c o n t r a s t ,  Th i s  anomaly and a maximum d e n s i t y  c o n t r a s t  

3 
of about  200 kg/m between t h e  p l u t o n s  of t h e  b a t h o l i t h i c  complex and t h e  

w e s t e r n  metamorphic b e l t  s u g g e s t  by i n f i n i t e ~ s l a b  c a l c u l a t i o n s  t h a t  t h e  

minimum v e r t i c a l  dimension of t h e  d e n s i t y  c o n t r a s t  o r  t h e  b a t h o l i t h i c  

complex is about  2 , 5  km, The eas tward  f l e x u r e  o f  t h e  100-mgal c o n t o u r  

n o r t h  of t h e  Whiting River  i n d i c a t e s  a  s m a l l  p o s i t i v e  anomaly o f  l e s s  

t h a n  1 0  mgal o v e r  a  p o s s i b l e  pendant of " e a s t e r n  metamorphic rocksk'  

w i t h i n  t h e  b a t h o l i t h i c  complex. Th is  s u g g e s t s  t h e  minimum t h i c k n e s s  of 

t h i g ,  pendant  is c l o s e  t o  t h a t  o f  t h e  b a t h o l i t h i c  complex because  t h e  

d e n s i t y  c o n t r a s t  between t h e  e a s t e r n  metamorphic rocks  and t h e  g r a n o d i o r i t e s  

is about  h a l f  of t h a t  which seems t o  be c o r r e l a t e d  w i t h  t h e  anomaly of 

double  t h i s  magnitude a t  t h e  boundary w i t h  t h e  wes te rn  metamorphic r o c k s ,  

Another l o c a l  anomaly w i t h i n  t h e  b a t h o l i t h i c  complex i s  a t  t h e  e a s t e r n  

end of Tracy A r m  where a  s h o r t  and q u e s t i o n e d  110-mgal c o n t o u r  p a r t l y  

e n c l o s e s  two s t a t i o n s  w i t h  lower Bouguer g r a v i t y .  The t e r r a i n  c o r r e c t i o n  
f o r  t h e s e  two s t a t i o n s  would probably  be s u f f i c i e n t l y  l a r g e  t o  e l i m i n a t e  
t h e  anomaly b u t  t h e  two s t a t i o n s  a r e  on con t fnuous ly  exposed g r a n o d i o r i t i c  
rocks  which form only  s m a l l  o u t c r o p s  on t h e  s o u t h  s h o r e  o f  t h e  arm, and 
t h u s  s u g g e s t  some g e o l o g i c  c o r r e l a t i o n  of u n c e r t a i n  magnitude,  



The most pronounced departure from linearity of the dominant contour 

1 trend and the only actual gravity closure on the map is a gravity high 

associated with the ultramafic rocks on the northern end of the 

I Snettisham Peninsula. This anomaly has an amplitude of perhaps 15 mgal 

at the shoreline and is probably larger near the center of the outcrop 

3 
area. A density contrast of 500 kg/m and some infinite slab calculations 

modified by solid-angle approximations for the proximity of the probable 

margin of the ultramafic body suggest an intrusion thickness of at least 

1 km and probably much larger if the anomaly increases towards the center 

of the outcrop. Slightly southwest of this anomaly is another small 

positive anomaly represented by the 20 mgal contours flexure from the 

I map boundary tq encircle a station on Midway Island where more mafic 

rocks were observed. In contrast two gravity stations near the 

ultramafic outcrops on Windham Bay do not indicate any gravity increase, 

suggesting that the intrusion is relatively thin. Finally the contour 

interval is too large to reveal a local gravity high with a magnitude 

of less than 5 mgal which occurs between the 90- and 100-mgal contours 

on Tracy Arm in the vicinity of another ultramafic outcrop. The small 

size of this anomaly suggests a limited size for the intrusion. 



Geochemistry 

BY 

Donald Grybeck, Bruce R, Johnson, and Constance J,  Nutt 

Introduction 

Geochemical studies by the Geological Survey in the Tracy Arm-Fords 

Terror Wilderness Study Area concerned both active-stream sediments and 

bedrock, The stream sediment sampling program was designed to identify 

drainages 0:- areas with anomalously high concentrations of one or more 

elements. These anomalous areas could then either be related to known 

occurrences of mineralized bedrock, or used as indfcat~rs of possible 

previously unknown mineralized bedrock localities, The bedrock sampling 

program provided information on the normal or "background" abundance of 

each element in each bedrock map un2t and also on the concentration of 

metalllc elements in altered and/or mineralized zones, Bedrock data were 

also used to aid in interpretation of stream-sediment data, 

Stream-sediment samples were usually collected with helicopter 

transport in inland areas and with skiff transport along shorelines. 

Samples were collected prior to geologic mapping. Wherever possible, 

clay-sized or silt-sized material from active stream channels above the 

highest high-tide level was collected. Clay- or silt-sized material was 

difficult to obtain from streams with steep gradients and(or) adjacent 

to glaciers and some samples consisted mostly of sand-sized and larger 

material. Each sample was dried and screened and the minus 80-mesh 

fraction was anhlyzed according to procedures described in the introduction 

to this report. 

9 3 



The material sampled at different stream-sediment sites reflects 

differing weathering conditions and modes of metallic element transport. 

Although organic-free material was sought, most samples collected below 

timberline had a moderate organic content and a high clay-size material 

content. In these samples, scavenging of metals from solution by clays 

and iron oxides is considered responsible for a large portion of the 

metallic content. Samples from streams above timberline or adjacent to 

glaciers, even when composed of clay- or silt-sized material, are 

probably largely mechanically broken rock material and chemical solution 

and deposition is probably minor. Some of the major rivers flowing 

below timberline, e.g., the Whiting River, are also depositing fine 

sediments by the settling of glacial flour. These factors affect the 

amount of each metallic element obtained from each site. For these and 

other reasons, single anomalous stream-sediment samples were not considered 

as reliable indicators of possible mineralized bedrock as were closely- 

spaced samples with predominantly high values. 



A bedrock sample ( o r  samples) was c o l l e c t e d  f o r  geochemical a n a l y s t s  

a t  each geo logfc  s t a t i o n ,  The numbev of t h e s e  samples v a r f e s  a r e a l l y  

depending on a c c e s s  and t h e  t y p e  of g e o l o g i c  mapping3 i n  g e n e r a l ,  a t  

l e a s t  one sample was c o l l e c t e d  p e r  s q u a r e  k i l o m e t e r ,  Each d i s t i n c t  

l i t h o l o g y  p r e s e n t  a t  each s t a t e o n  was sampled and p a r t i c u l a r  c a r e  was 

taken  t o  sample a l l  r o c k s  w i t h  v i s f b l e  a l t e r a t z o n ,  s t a i n i n g ,  o r  o r e  

m i n e r a l s ,  For t h i s  r e a s Q n l  t h e  t o t a l  bedrock sample p o p u l a t i o n  is 

cons idered  ,-iomewhat b i a s e d  toward samples h tgh  i n  metals o f  economic 
wae he 

i n t e r e s t ,  These s a r n p l e s h n o t  removed from t h e  p o p u l a t i o n  and background A 
l e v e l s  determfned by subsequent  s t a t i s t i c a l  a n a l y s e s  may t h e r e f o r e  be  

s l i g h t l y  h i g h ,  

A l l  samples c o l l e c t e d  were sh ipped  t o  U,S,G,S, Branch of E x p l o r a t i o n  

Research f o r  a n a l y s i s ,  Accompanying each sample was coded b a s t c  d a t a  

such a s  sample l o c a t i o n ,  sample type  ( rock  o r  s t r e a m  sedfment ) ,  f i e l d  

number, e t c ,  The geochemical a n a l y t i c a l  p rocedures  used f o r  a l l  samples 

a r e  d i s c u s s e d  i n  t h e  2 n t r o d u c t i o n ,  The a n a l y t i c a l  r e s u l t s  and t h e  coded 

d a t a  were s t o r e d  on computer d f s k s  a t  t h e  Geolog ica l  Survep, Denver? 

Coloradot  DEC-10 computer t n s t a l l a t i o n  u s i n g  t h e  RASS II program, 

Over 5,000 samples  c o l l e c t e d  by Geolog ica l  Survep p a r t f e s  were  

p rocessed  and ana lyzed :  792 stream-sediment samples and 4,228 bedrock 

samples ,  A l l  Survep sample l o c a t i o n s  i n  t h e  a r e a  s t u d i e d  a r e  shown on 

p l a t e  2 ,  b u t  because  of t h e  l a r g e  amount of d a t a  o n l y  samples whfch a r e  

anomalous f n  one o r  more e lements  are i d e n t i f i e d  s p e c i f i c a l l y ,  Complete 

a n a l y t i c a l  r e s u l t s  f o r  a l l  geochemical  samples a r e  a v a i l a b l e  through t h e  

N a t i o n a l  Techn ica l  Tnformatlon S e r v i c e  (Forn and o t h e r s ,  1 9 T 1 ,  



The interpretation and synthesis of the geochemical information and 

the interpretation of geochemical distribution patterns depend on 

statistical analysis of the data, These analyses define threshold values 

I above whtch special significance should be attached to analytical values, 
I 

I 
Because of the large volume of data, all statistical manipulations were 

I performed on the computer using the RASS IT and STATPAC-series programs, 
I 

I The primary tool used to determine threshold levels of anomalous 

values for each element is a histogram of frequency of occurrence versus 

I analytical value (example, see fig. 111, Since geochemAca1 distributions 

1 are in general closely approximated by the log-normal distribution, a 

I log-transformation was performed on all analytical values pr;lor to 

1 plotting the hfstograms. The log-transformation allows the portion of 

i the histogram which is above the detection limits for each element to be 

~ treated as an approximation to a portion of a normal distribution curve, 

A complete set of histograms was produced for all stream-sediment 

samples and for all samples in each bedrock map unit, 



Because the stream-sediment samples are der3ved from different 

lithologies and because of site location ~ariability and other factors, 

a single threshold value was not used for each element, Instead, two 

threshold levels were usedr weakly and distinctly anomalous, Weakly 

anomalous values are those either in the upper 5 percent of the values 

or somewhat higher than normal geochemical abundance values; they may 

represent only variability due to sampling or analytical techniques 

andtor a higher background level for that element, Weakly anomalous 

values are considered srgnificant only if they occur in clusters, 

Distinctly anomalous values are those in the upper 2 percent o f  the 

values for that element and so far above the normal geochemical abundance 

values that they suggest mineralizatTon, The anomalous levels used for 

stream-sedfment samples are glven in table 4 and table 5 contains the 

analyti'cal data for 138 stream-sediment samples which meet or exceed 

*C- 

TABLES 4 AND 5 NEAR HERE, 

these levels in one or more elements, These sample locations are 

plotted and identified by sample number on plate 2, 





1,111lt. 'I. --l4,,,1h l v (11. d l  s t  i f \ <  t l y ~~rcrn~~rlous streall\-sedir~rent sanrples collected by ttre Ges lo l l i c~ l  Survey iri the 
11.,1~ y Atwi-ior~lz Terrol. Nilderne5~ 'itudy Area, A l a s k a .  

- -  -- ------- *-- . .- -- -- - 

Field Se~ii~tl~tant I ~ d t  i v e  soec troq) aphir. d n d  I v s e s  
Salrll> lr Nualbrr -- -- - -- -- - 

t4 n A11 A s  Be Co Cr Cu L a T o r r i - -  P b 
(10) ( 5 )  (200) (1)  (5) (10) (5) (20) (5)  (5)  (10) 

I 
mFo51700 - - - -  

N N L 10 50 70 N 10 Is 
2 7408062 300 0.7 N L L 10 L 30 N L 15 
3 7401056 1000 N N N 20 500 50 N L 70 L 
4 7406036 1000 N N l .00 7 50 20 100 30 15 I5 
5 740G034 100 N N l .OO 7 30 I0 N jtj 5 15 

I /  O r l g i ~ ~ n l  xi~mple wnu re.tn.llv/rd when ra54ml11 lng i n  the  f i e l d  f.illrd t o  bubrstantiate the hi lver  
v . i l ~ n .  He*icn.~lynix o f  ttlr ~ ~ r i g l n a l  sample indlcatea "N" x ~ l v e r .  

:!i SI!S.C I r - ~ ~ ~ r . ~ l ~ l a l t .  ;111a1vsls indi< :ILvr 5 0 0  ppm 



1.111lt. !,.-- ! , l rd l lv  I>, , l i \ t i l l ~ . t l y  d ~ i ~ l ~ i : , i l o ~ ~ s  \tr-earn-sediment samples c o l l e c t e d  hy the G e o l o q i c a l  S ~ r r v e y  i n  this 
; r , l ( y  AI. ' o r : l c  T~I,I.III. l , l i lderness< Study A r e a .  Aldska - C o n t ~ n u e d .  

J i  Sprctroqraphic analysis indicates 300 ppm. 



I , ~ t j l t .  :,. --:.,,..+kl y 01. d l z t  111,.t l y  ,,nullldI0~15 ~ t r ~ d r ~ - ~ e d i l ! l e n t  s a ~ ~ l p l e s  c o l l e c t e d  h y  t h e  Geo lo t i i i . a l  h l l .v l !y  i n  t t l P  
il,ii ~ I t ~ ~ ~ i - f ~ r ~ . , l s  Ic~- l , i , r  I'i l , l e ~ . n r s s  4 tudy  A r e a ,  A t a z k a  - Cont inued 

Atorni I. 

5 Oil 
1000 
300 
500 
500 

200 
ZOO 
2 00 
I so 
I50 



I v I, , l i s t  I I I ~  I l v anollldlous i t  real!(-srdillten? 5a111nles c.01 l e r t ed  hv the Geoltrrlit a l  7111 
TI . , I~ v ; , I ,  ~ - l ' o ~ . t l \  T ,~ I  I nv  Ili lder~r t . . .~ ,  Stlicly Area. Alaska - C o r i t  i n u e d .  

.,Jey i n  thr  

1 'lo 
50 
50 

100 
70 

100 
I50 
zoo 
100 
200 



Table 5. --Weakly or distinctly anomalous stream-sediment samples collected by the Geological Survey in the 
Tracy Arm-Fords Terror Wilderness Study Area, Alaska - Continued. I 

Fie ld  Semiquant itative spectrographic analyses 

Sample Number 
l4n Ag As Be Co C r Cu La Ho N i  Pb 

4 /  I n i t i a l  a n a l y s i s  a l s o  ind icated  2000 ppm tungsten.  Or ig ina l  sample was reanalyzed when resampling - 
i n  f i e l d  f a i l e d t o  s u b s t a n t i a t e  the a n a l y s i s .  The second a n a l y s i s  of t h e  o r i g i n a l  sample i n d i c a t e s  
vt N 11 a r s e n i c ,  2 ppm B e ,  50 ppm Pb, and "N" tungsten; a l l  o thers  remain e s s e n t i a l l y  unchanged. 



Z O O  
7 - 

CP 
0 
1 -  

0 w a 
w 
L 
c, 

0 0 0  
N M M  

Z Z Z Z Z  Z Z Z  



The levels of weakly and distinctly anomalous values for each 

element were determined by a combination of criteria. The levels were 

initially set by identifying an analytical class boundary between the 

95th and 98th percentile levels on the histogram if*possible. The 

initial levels were then modified by 1) comparison with the normal 

geochemical abundance of the elements in various rock types (Levinson, 

1974) and 2) inspecting the histograms for natural breaks (bimodal 

distributions) and for "tailing out" to the highest values. This process 
3 

was intended to avoid either 1) ~electing~statistically normal high 

l ed4  from essentially nonmineralized samples or 2) selecting a& 

extremely high leue( from a heavily mineralized area. Only one 

anomalous level was identified for some elements (table 4) because the 

above process did not produce a distinctly anomalous level. Elements 

not shown in tables 4 or 5 were not included in the geochemical 

interpretation because they were either not pertinent or because of the 

lack of results above the instrumental detection limits. 



The d e f i n i t i o n  of anomalous threshold l e v e l s  f o r  rock geochemical 

samples is more complicated and d i f f i c u l t  than f o r  stream-sediment 

samples. Samples from a given bedrock u n i t  r e f l e c t  the  overa l l  

composition of the  u n i t  and t h a t  composition may d i f f e r  markedly from 

other  rock un i t s .  Thus, a c e r t a i n  va lue  f o r  a given element may be 

anomalously high i n  a sample from one rock u n i t ,  but would be only 

average i n  another  rock uni t .  Because of t h i s  v a r i a t i o n  i n  the background 

l e v e l  from u n i t  t o  un i t ,  i t  i s  necessary t o  t r e a t  and i n t e r p r e t  the  

elemental abundance p a t t e r n  f o r  each rock un i t  separa te ly ,  This was done 

f o r  each of the  1 3  cock u n i t s  shown on p l a t e  1, The da ta  were 

manipulated a s  described above f o r  the  stream-sediment samples, except 

t h a t  f o r  the  bedrock samples the  e n t i r e  process was repeated 1 3  times, 

The next s t e p  i n  the  bedrock geochemical analysfs  was t o  combine 

some of the  13 map u n i t s  i n t o  l a r g e r  "bedrock geochemical Th$s 

was done because 1) many of t h e  map u n i t s  had too few samples t o  b e  

s t a t i s t i c a l l y  meaningful and 21 comparison of histograms and s t a t i s t i c a l  

measures indica ted  t h a t  some map u n t t s  were simSlar geochemicallg, The 

v a r i a b i l i t y  of samples wi th in  some map u n i t s  is much l a r g e r  than the 

v a r i a b i l i t y  between geological ly s i m i l a r  map u n i t s ,  Therefore, based on 

' s t a t i s t i c a l  comparison of t h e  1 3  map u n i t s  f o r  each analyzed elemat and 

v i s u a l  coxupartson of the  histograms for  each element, the  1 3  u n i t s  were 

combined i n t o  four  F'bedrock geochemical uni ts"which a r e  r e fe r red  t o  a s  

" sch i s t ,  '' t J g n e i ~ ~ , "   grantt ti^,^' and %ltramaf i c , "  The r e l a t i o n s  between 

these  bedrock geochemical u n i t s  and the  map u n i t s  shown on p l a t e  1 are 

glven i n  t a b l e  6. 



- - .  . . . , .  " 

TABLE 6 NEAR HERE, 

A single anomalous level was then deffned for each element in each 

of the bedrock geochemical units; these threshold levels (table 7)  were 

--IP 

TABLE 7 NEAR HERE, 

- , - .  , . . " .  

determined by the process described ahove for stream sediment samples, 

As with the stream sediments, not all elements are included, Table 8 

contains the analytical data for 262 bedrock geochemical samples which 

. - 
TABLES 8 AND 9 NEAR HERE, 

meet or exceed the threshold anomalous level in one or more elements. 

Descriptions of these same bedrock samples are given in table 9 and the 

sample locations are plotted and identified by sample number on plate 2. 

Following these manipulations, distribution patterns of important 

elements were analyzed to determine their economic significance, if any: 

these interpretations are given below. 



Table 6.--Relations between "bedrock geochemical units" and geologic map units shown on platc 1 

Geologic map units shown on plate 1 Bedrock geochemical units 

Schist Gneiss Granitic UltrdmdiL 

Hornblende-biotite granodiorite (Tegr) X 

Migmatite associated with Tertiary granodiorite (Temg) X 

Biotite-quartz-feldspar gneiss in gneiss domes (TKgn) X 

Porphyritic garnet-biotite-hornblende diorite (Kgdp) 

Foliated biotite-hornblende tonalite (Kgqd) 

Gneiss and schist of Coast Range batholithic ccxnplex (Kmgn) 

Marble and calc-silicate gneiss of Coast Range batholithic complex (Knnrb) 

Hornblende schist and amphibolite (Kmsh) X 

Biotite schist (Kmsb) X 

Undivided ultramaf ic rocks (Urn) 

Greenschist and greenstone (Kmgs) 

Phyllite and slate (Kmps) 

Limestone (Kmls) 



Table 7. --Levels o f  anonal i t y  f o r  selected m e t a l s  in bedrock geochemical 
samoles a s  used on plate  2 and figures 10 t o  23. 

Anomalous a; (ppm) 

Ultramafic Grani t ic  Gnei ss Schist 
Element rocks, 1 / rock wi t ,  2 -_ un i t, - 1 / 

Ag 2 1 .5  a 1.5 1.5 1.5 

A 5 2 200 2 200 2 200 a 200 

1 /  See p. for correlation of these geochemical units with the lithologic - 
units used elsewhere i n  this report. 

2/ Analyses by atomic absorption, all other by semi-quantitative spectro- - 
graphic method. 



Table  E,--&omalous S e l r o c k  geochecica l  sarcples c o l l e c t e d  by t h e  G e o l o ~ , i c a l  Sbrvey i n  t h e  Tracy krnrFords  T e r r s r  Vi lderness  
Study sea, Alaska. Values i n  ppn, except  where i n d i c a t e d  o therwise .  Lower l i n i t s  of d e t e c t i o n  a r e  as follows: 
Fe: C.052, Mr,: 0.02%. Ca: 0.05%, Ti: 0.0022, ?In: 10, Ag: 0.5, As: 200, Au: 10. B: 10, Ba: 20, Be: 1 , , B i :  10, 
Cc: 2 5 .  Co: 5 ,  C r :  13. Cu: 5. La: 20. Mo: 5, Sb: 20, N i :  5, Pb: lG, Sb: 100, Sc: 5, Sn: 10 .  Sr: 103. V: 10,  W: 50. 
Y: 10, ZR: 200, Zr: 10,  AA-hu: 0.05, Inst-Hg: 0.02, Ai-CU: 5 .  AA-PS: 5. AA-Zn: 5. Abiorevistions used i n  t h e  l z s t  
i o l u . l  i t e n t i l y  rhe  "bedrock geochenica l  uni t"  c o n t a k ~ i r i g  tire sample a6  fc l lows:  VH-ultraaafic.  SH*schist, 
Ca=$rani t r ,  GW-tnciss. 
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Table 8.-Anomalous bedrock geochemical samples col lected by the Geological Survey i n  the Tracy Arm-Fords 
Terror Wilderness Study Area, Alaska-Cont. 
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Table  8.-An-lous bedrock geochemical e m l e s  c o l l e c t e d  by the Geological Survey in the Tracy -Fords ~error ~ i l d e r n c e s  Study Area, 
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Table 8.--Ancwalous bedrock geochemical eamplee collected by the Geological Survey i n  the Tracy Arm-Fords Terror Wilderness Study Area, 
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Table 8. --Anomalous bedrock geocharical eamples co l lected  by the Geological Survey in  the Tracy Arm-Forda 
Terror Wilderness Study Area, Blrrslra--.Cont. 
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--Anomalous bedrock geochemical samples collected by the Geological 
Wilderness Study Area, Alaska--Cant. 
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Table 9.--Descriptions of anomalous bedrock geochemical samples collected by the 
Geological Survey in the Tracy Arm-Fords Terror Wilderness Study Area, 
Alaska. - 

[Abbreviations used are as follows: AK - alaskite, AM = amphibolite, AN - andesite, 
AP - aplite, BG - banded gneiss, CS - calc silicate, DI = diorite, DN - dunite, 
GB = gabbro, GD - granodiorite, GN = gneiss, GR - granite, GS - greenstone, HB - 
hornblendite, IG irregular banded gneiss, MB = marble, PD = peridotite, PH - 
phyllite, PX - pyroxenite, QD - quartz diorite, QM - quartz wnwnite, QO - quartz 
monzodlorite, QZ * quartz and quartzite, SC = schist, SE - serpentinite, SI - 
eemischist, SK = skarn, SL - slate, SW - stockwork, TO = tonalite, UH - ultr.amafic, 
UP - unclassified plutonic, 20 = zone.] 

Description 
Rock Type Mineralization Other 

Background 
No Visible FE Visible 

Map No. Field No. Sulfides Stain Sulfides 

ROO1 75AF095A AM X 
75AF095B AM X 

ROO2 75DB074A Qa X 
75DB074B QS X 
75DB074C Qa X U) 1x5 m 

11013 75B3004B Vn X 
8014 75DBO65D GB X Float . 
ROl5 75DB066A DI X 
8016 75CNO20A GN X 
8017 75DB072C GN X . Float 



Table 9.--Descriptions of anomalous bedrock geochemical samples col lec ted  by the  
Geological Survey i n  the Tracy Arm-Fords Terror W i l d e ~ e s s  Study Area, 
Alaeka--Continued 

Description 
b c k  Type Mineralization Other 

Background 
No Visible FE Visible 

Wap No. Fie ld  No. Sul f ides  S t a in  Sulfides 

-3 74CN249B D I  X 
74CN249C GN X 

RO44 74CN25lA GN X 
8045 74DB39OB G N .  X zd 1 m t h i ck  
8046 74DB437A MB X 

Altered zone 

Wide s t a i n  20 

x 

U) 2 m th ick  

X Ser i c i t i zed  

Altered ZO 
3 x SO m bleached ZO 

X 



Table 9.-Descriptions of anomalous bedrock geochemical samples collected by the 
Geological Survey in the Tracy,Arm-Fords Terror Wilderness Study Area, 
Alaska--Continued 

Description 
Rock Type Mineralization Other 

Background 
No Vtsible FE Visible 

Map No. Field No. Sulfides Stain S u l f i d e s  

R099 
Rloo 

RllO 
Rlll 

ZO 10 x 400 m 
X Pod 5 x 50 cm 



Table 9,--Descriptions of anomalous bedrock geochemical samples collected by the 
Geological Survey i n  the Tracy Arm-Fords Terror Wilderness Study Area, 
Alaska--Continued - 

Description 
Rock Type Mineralization Other 

Background 
No Visible FE Visible 

Hap No. Field No. Sulfides Stain Sulfides 

8132 74CC093C GN X 
8133 74CN138E IG X 

74CC091A DI  
Rl34 74CCO91C HB 
Rl35 74W2OOA CS X 

X Cu etain 
X Cu stain 

20 2 m wide 

Oxidized zone 
.3  m wide 

M 2 m wide 



- - - - - - - - - 

fable 9.--Descriptions of anomalous bedrock geochemical samples collected by the 
Geological Survey in the Tracy Arm-Fords Terror Wilderness Study Area, 
Alaska.--Continued 

1 
Description 

Bock T v ~ e  Mineralization Other -. 
Background 
No Visible FE Visible 

~ s p  No. Field No. Sulfides Stain Sulfides 

Rl82 73HBOl6C SC X X U1 2 m wide 
a 8 3  73HB018A PH X X 
R184 74DG241A S I X 
R185 73DBOl6B P H X 
R186 73DBO13B Qz X 



Table 9.--Descriptions of anomalous bedrock geochemical samples collected by the 
Geological Survey in the Tracy Ann-Fords Terror Wilderness Study Area, 
Alaska.--Continued 

Description 
Rock Type Mineralization Other 

Background 
No Visible FE Visible 

Map No. Field No. Sulfides Stain Sulfides 

R234 74DB205A GN X 
74DB205B GN X 20 1.5 m th ick  

R235 74DB206B GN X 
R236 73DB216D GN X 
R237 73DB212A BG X 
R238 73AF158A SC ' X  

ZO 10-15 rn th ick  

20 1 m thick 

R249 73DB172D QZ X 
R250 74DG134C GN X X 
R251 74DG133B GN X 20 1 m long 
R252 73BC360A GD X 
R253 73SN014B GN X X 





In te rp re ta t ion  of geochemical da ta  

Gold and s i l v e r  

Gold is  t h e  only major metal produced from t h e  area.  A l l  

production was from lode and placer  depos i t s  a t  t h e  head of Windham Bay 

and from the  Sumdum Chief mine. S i l v e r  accompanies gold i n  these  

deposi ts  and is a l s o  present  i n  varying amounts i n  most of t h e  o the r  

prospects i n  t h e  area. These known occurrences of gold and s i l v e r  a r e  

consis tent  with t h e  geochemical data.  

The a c t u a l  geochemical abundance of gold and s i l v e r  i s  not 

known because of the  detec t ion limits imposed by the  a n a l y t i c a l  methods. 

Gold could not  be measured i n  amounts less than 0.1 ppm o r  s i l v e r  i n  

amounts less than 0.5 ppm. Levinson (1974) states t h a t  t h e  average 

c r u s t a l  abundance of s i l v e r  is 0.07 ppm and t h a t  most rocks contain less 

than 0.1 ppm; t h e  average c r u s t a l  abundance of gold is  0.004 ppm and 

most rocks contain l e s s  than 0.005 ppm. Thus, any gold and s i l v e r  

detected i n  t h i s  study was w e l l  above average c r u s t a l  abundance values 

and t h e  anomalous l e v e l s  were s e t  a t  o r  j u s t  above t h e  l i m i t s  of 

detect ion.  



The d i s t r i b u t i o n  of anomalous gold and s i l v e r  i n  the  Tracy Arm- 

ords Terror area  ( f i g ,  10) shows a marked concentration i n  t h e  western 

Figure 10 near here. 

metamorphic b e l t ,  Anomalous gold and s i l v e r  occur i n  both stream 

sediments and rocks throughout t h i s  b e l t  (wfth the  exception of a t  its 

southern end where sample l o c a l i t y  densfty is  less (p la te  211, I n  p a r t ,  

t h i s  concentrst ion of anomalous samples r e f l e c t s  t h e  known mineral izat ion 

near the  Sumdum Chief mine and Windham Bay and along the  Sumdwn Glacier  

mineral b e l t ,  but  the  d i s t r i b u t i o n  suggests t h a t  the  mineral izat ion is 

widespread, The Coast Range b a t h o l i t h i c  complex shows a widely 

sca t t e red  d i s t r f 6 u t i o n  of anomalous gold and si lver samples, Most of 

these samples a r e  i n  o r  associated with the  metamorphic rocks of the  

complex, 

The geochedcal  work subs tan t i a tes  the  southern extension of the 

Juneau gold b e l t  and points  toward a number of the  kn~wn gold prospects. 

It a l s o  helped lead t o  t h e  previously unknown gold mineral izat ion i n  the 

Sweetheart Rfdge mineralized zone, The d i s t r i b u t i o n  of anomalous gold 

and s i l v e r  samples probably a l s o  ind ica tes  t h a t  precious metal 

mineral izat ion 3s more widespread, p a r t i c u l a r l y  i n  the  western metamorphic 

b e l t ,  than fs now recognized, 



Copper 

Although copper has  no t  been produced from t h e  Tracy ArmPords 

Ter ror  a r ea ,  i t  i s  t h e  main connnod~ty of i n t e r e s t  i n  t h e  d e p o s i t s  of t h e  

Sumdum Glac ier  mineral  b e l t ,  

The copper conten t  of t h e  rock u n i t s  does n o t  vary  markedly from 

the  amount t o  be expected i n  such rocks (Cox and o t h e r s ,  19731, bu t  t h e  

dfs t r ibu t$ ,on  v a r l e s  d i s t f n c t l y  from u n i t  t o  u n i t  ( f i g ,  11). The 

Figure  11 near  he re ,  

u l t r amaf i c  rocks con ta in  by f a r  t h e  most copper wi th  va lues  r a n g b g  from 

l e s s  than  5 ppm t o  2,QOO ppm, The world average copper conten t  of 

u l t r amaf i c s  i s  s t a t e d  t o  be  15 ppm, and t h e  g r e a t  v a r t a b f l f t y  i n  va lues  

h e r e  may only r ep re sen t  t h e  n a t u r a l  range and t h e  d i v e r s i t y  of t h e  

u l t r amaf i c  rocks ,  Some of the u l t r amaf i c s ,  such a s  that a t  Windham Bay 

whl"ch has d t s t i n c t l p  anomalous copper i n  bo th  rocks and stream sediments 

a s soc i a t ed  wtth i t  ( f i g ,  121, may r ep resen t  a copper resource ,  Thei r  

F igure  1 2  near  he re ,  

smal l  s i z e  would l i m i t  t h e i r  s i g n i f i c a n c e ,  





Figure 10.--Location of anomalous gold and silver in rocks and stream 

sediments, Tracy Arm-Fords Terror Wilderness Study area, Alaska. 
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Figure 11.--Histograms of the distribution of copper in rock and stream 

sediment samples. 





Figure 12.--Location of anomalous copper in rocks and stream sediments, 

Tracy Arm-Fords Terror Wilderness Study Area, Alaska. 



The granitic and metamorphic rocks in the study area yielded 

many samples that are above the average crustal abundance of copper 

for such rocks. The average world granite contains 15 ppm copper with 

a generally reported range of 5-30 ppm. Most sedimentary rocks contain 

an average of 15-45 ppm copper with a generally reported range of 2 to 

120 ppm. In the study area, the schist bedrock geochemical unit contains 

the highest copper content of any of the non-ultramafic rocks with an 

average value of about 50 ppm. This value is not unlikely because 

andesites and shales, which are probable precursors of the dominant 

greenschist and phyllite in the schist unit, have 35 ppm and 45 ppm, 

respectively. Even though the anomalous level for the schist unit was set 

higher than for the granitic and gneissic rocks (table 7), the unit still 

contains the greatest number of the anomalous rocks and stream sediments 

in the area (fig. 12). In contrast, the rocks in the Coast Range 

batholithic complex contain only a few anomalous samples and most of 

these are in the metamorphic rocks in the complex. 



The histogram of t h e  s t ream sedfment samples i n d i c a t e s  a marked 

concent ra t ion  of copper a s  compared t o  t h e  g r a n l t i c  and metamorph;tc 

rocks ,  I f  t h e  copper i n  t he  s t ream sediments were t h e  product of 

mechanical breakdown of t hese  rocks  and d i r e c t  depos i t i on  of t h a t  
I 

m a t e r i a l  i n  t h e  s t ream? then the  copper d i s t r i b u t i o n  i n  t h e  s t ream 

sediments should d i r e c t l y  r e f l e c t  t h e  average copper conten t  of t h e  

granAtic  and metamorphic rocks3 i n s t e a d  the  sediments show few va lues  

below 1Q ppm copper,  The h igh  copper conten t  of t h e  u l t r amaf i c  rocks 

may exp la in  some of t he  high va lues ,  bu t  they cannot exp la in  t h e  

r e l a t r v e  l a c k  of va lues  below 1Q ppm, T t  Os l i k e l y  t h a t  copper $s 

b e h g  s e l e c t 2 v e l y  absolrbed i n  c l a y  minera ls ,  o rganic  m a t e r i a l  and $ron 

hydroxides i n  t h e  s t ream sediments as t h e  copper t r a v e l s  i n  s o l u t i o n  

a f t e r  t h e  breakdown of t h e  source rocks ,  

I n  r e s p e c t  t o  t he  copper resources  of t h e  a r ea ,  perhaps t h e  most 

s f g n t f i c a n t  a spec t  of t h e  s t ream sediments i s  t h a t  they  do n o t  

necessarAly indf  c a t e  known mine ra l i za t ion ,  The Sumdum Glac i e r  minera l  

b e l t ,  which conta ins  two ppominent copper prospec ts ,  the Tracy Arm and 

the Sumdum, is no tab ly  l ack ing  i n  anomalous s t ream sed$ment samples, 



Molybdenum 

The actual abundance of molybdenum is not known because the 5 ppm 

detection limit of the analytical method used is well above the average 

geochemical abundance of molybdenum in most crustal rocks. Levinson 

(1974) gives the average crustal abundance of 1.5 ppm with a maximum 

average of 3 ppm in granite for igneous rocks and 3 ppm in shales for 

sedimentary rocks. More than 15 percent of the rocks and stream sediments 

collected in this study exceed the detection limit and the actual number 

of samples exceeding the average crustal abundance is probably much 

higher. 

The histograms (fig. 13) of molybdenum in the rocks and stream 

Figure 13 near here. 

sediments are generally similar although the gneiss unit and schist unit 

has a somewhat higher molybdenum content than the granitic rocks. The 

distribution of molybdenum-rich samples (fig. 14) shows that most of the 

Figure 14 near here. 

anomalous samples occur in the northwestern two-thirds of the study area. 

The geochemical data suggest higher local, if not general, 

molybdenum values than might be expected and further prospecting for 

molybdenum might find some new occurrences, The area just north of 

Windham Bay on the Endicott Peninsula is particularly attractive because 

it has a number of anomalous stream sediments and rocks associated with a 
hypabyssal, porphyritic garnet-biotite-hornblende diorite and this area 
is known only through reconnaissance study. 



Lead 

Lead is  no t  t h e  ch ief  commodity of i n t e r e s t  i n  any depos i t  i n  t h e  

s tudy a r e a ,  even though i t  i s  p re sen t  i n  minor amounts i n  many of t h e  

depos i t s  of t h e  a rea .  Re la t ive ly  few rock o r  s t ream sediment samples 

a r e  anomalous i n  l ead  and almost none markedly anomalous, 

Levinson (1974) i n d i c a t e s  t h e  average g r a n i t e  conta ins  20 ppm l ead ,  

t h e  average g ranod io r i t e  15  ppm and t h e  average s h a l e  20 ppm, The 

g r a n i t i c  rocks i n  t h i s  a r e a  ( f i g .  15)  r a r e l y  con ta in  a s  much as the  

F igure  15  near  here .  

c r u s t a l  average; i n  genera l  they a r e  markedly lower. The metamorphic 

rocks show a somewhat h igher  lead  content  but  only a few v a l u e s a s  high 

a s  100 ppm. The s c h i s t  u n i t ,  which comprises most of t h e  western 

metamorphic b e l t  of f i g u r e  16, shows no t  only t h e  h ighes t  l ead ' con ten t  

F igure  16  near  he re .  

bu t  a l s o  the. g r e a t e s t  number of anomalous rock and stream sediment samples. 

The g n e i s s i c  rocks of t he  b a t h o l i t h i c  complex have s c a t t e r e d  anomalous 

occurrences i n  rocks and s t ream sediment samples, p a r t i c u l a r l y  between 

t h e  Whiting River  and Tracy A r m ,  



Figure i s .  



Figure 13.--Histograms of the distribution of molybdenum in rocks and 

stream sediment samples. 

[Values to the right of the vertical dashed line are anomalous as 

defined in this report (tables 4 and 7). Analyses by semi- 

quantitative spectrographic method reported in a six-step series 

utilizing the values . . . 1, 1.5, 2, 3, 5, 7, 10 . . . as the 
midpoints of the steps. Only values above the limit of 

detectability used. ] 





Figure: 14.--Location of anomalous molybdenum in rocks and stream 

sediments, Tracy Arm-Fords Terror Wilderness Study Area, Alaska. 





Figure 15.--Histogram of the distribution of lead in rock and stream 

sediment samples. 

[Values to the right of the vertical dashed line are anomalous as 

defined in this report (tables 4 and 7). Analyses by atomic 

absorption reported in a six-step series utilizing the values . . 
1, 1.5, 2, 3, 5, 7 ,  10 . . . as the midpoints of the steps, B 
indicates the element was not detected or was detected and below 

the level of determination,] 







The lead content of the  u l t ramaf ic  rocks is  exceedingly high i n  

comparison t o  i ts  average c r u s t a l  abundance. Levinson (1974) s t a t e s  

t h a t  the  average lead content of u l t ramaf ic  rocks is 0.1 ppm and Goles 

(1967) ind ica tes  even l e s s .  Those f i g u r e s  may be l o w  because of 

inadequate da ta  but  i t  is i n t e r e s t i n g  t h a t  a t  l e a s t  70 percent  of the  

u l t ramaf ic  rock samples from the  study a r e a  contain two t o  th ree  orders  

of magnitude more lead than tha t .  This unexplained discrepancy is 

probably not  s i g n i f l c a n t  a s  no economic lead deposi t s  a r e  known i n  

u l t ramaf ic  rocks (Morris and o the r s ,  1973). There is no evidence t h a t  

the  high lead content of these  rocks is of more than academic i n t e r e s t .  

The geochemical da ta  suggest t h e  absence of s i g n i f i c a n t  l ead  

deposi t s  i n  the  study area.  The d i s t r i b u t i o n  of samples wi th  anomalous 

values does, however, support the  general  concept of base metal 

minera l iza t ion  i n  the  western metamorphic b e l t .  

Zinc 

Zinc is present  a s  s p h a l e r i t e  i n  minor t o  t r a c e  amounts i n  a 

number of deposi t s  i n  t h e  area ;  but  i t  i s  of p o t e n t i a l  economic value 

on ly  a t  the Tracy A r m  prospect.  Few of the  rock and stream sediment 

samples from the  a r e a  exceed the  average c r u s t a l  abundance values f o r  

zinc. 



Levinson (1974) indicates most rocks contain 25 to 100 ppm zinc; 

Wedow and others (1973) give similar values and emphasize that certain 

rocks, for instance carbonaceous shales, may contain several thousand 

ppm or more zinc; A few of the rocks (fig. 17) in the study area 

Figure 17 near here. 

contain 1,000 ppm zinc, but most histograms have a symmetrical 

distribution centered at about the average crustal abundance. The 

distribution of zinc in stream sediments is about what would be 

expected of a weighted composite of the rocks of the area. 

The geographic distribution of the rocks and stream sediment 

samples anomalous in zinc (fig. 18) indicate a concentration in the 

Figure 18 near here. 

western metamorphic belt, However, the concentration is not pronounced 

nor are the values so high as to suggest significant zinc occurrences. 





Figure 17.--Histograms of the distribution of zinc in rock and stream 

sediment samples. 

[Values to the right of the vertical dashed line are anomalous as 

defined in this report (tables 4 and 7). Analyses by atomic 

absorption reported in a six-step series utilizing the values . . 
1, 1.5, 2, 3, 5, 7, 10 . . . as the midpoints of the steps. B 

indicates the element was not detected or was detected and below 

the level of determination.] 





Figure 18.--Location of anomalous z i n c  in rocks and stream sediments, 

Tracy Arm-Fords Terror Wilderness Study Area. 



Chromium and nickel 

Many of the rocks in the study area have an unusually high 

chromium and nickel content (figs. 19 and 20). Both these elements are 

Figures 19 and 20 near here. 

preferentially concentrated in ultramafic rocks and Levinson (1974) 

gives an average content of 2,,000 pprn chromium and nickel for such 

rocks. In contrast, igneous rocks further along the differentiation 

trend have lesser amounts: basalts average 200 pprn chromium and 150 pprn 

nickel, granodiorites 20 pprn chromium and nickel, and granites 4 pprn 

chromium and 0.5 pprn nickel. Most sedimentary rocks contain less than 

100 pprn chromium (Thayer, 1973) and nickel (Cornwall, 1973). Although 

the rocks in the study area follow these patterns in general, many of 

the rocks contain chromium and nickel in amounts well above average 

crustal abundances. For example, one-third of the samples in the schist 

bedrock geochemical unit contain more than 100 pprn chromium and some up 

to 2,000 ppm; the granitic rocks contain up to 700 pprn chromium and 200 

pprn nickel. These differences may be due to either 1) incomplete data 

on the crustal abundance of chromium and nickel, or 2) an unusual amount 

of chromium and nickel in the rocks of this particular area. It is 

extremely unlikely that the high chromium and nickel values in the 

granitic and metamorphic rocks have any mineral resource significance as 

economic deposits of both are almost totally restricted to ultramafic or 

mafic igneous rocks or their weathered zones. 
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The distribution of chromium And nickel in stream 

sediments of the area (figs. 19 and 20) coincides with their average 

abundance in crustal rocks. Levinson (1974) indicates an average of 

100 ppm chromium and 75 ppm nickel in the crust; the distribution of 

both in stream sediments of this area is symmetrical and centered just 

below the average crustal levels. The higher values of both chromium 

and nickel are found close to areas of ultramafic rocks (plate 2). 

Chromium and nickel in stream sediments are clear guides to the 

ultramafic bodies in the area and it is unlikely that any additional 

large ultramafic bodies are present. 

Mercury 

The mercury content of the rocks and stream sediments in the study 

area (fig. 21) are well within normal background. Fleischer (1970) and 

Figure 21 near here. 

Pierce, Botbol and Learned (1970) show a wide range in the mercury content 

of crustal material but indicate that most rocks and stream sediments 

contain less than 0.2 ppm mercury and less than 20 percent are above 1 

ppm. Only a few mercury values above 0.2 ppmb and none above 1 ppm were 

found in the samples collected in this area. 

Southeastern Alaska has no known mercury deposits, The mercury 

content of the rocks and stream sediments collected during this study 

suggests there are none in the study area, 
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Figure 19.--Histograms of the distribution of chromium in rocks and stream 

sediment samples. 

IValues to the right of the vertical dashed line are anomalous as 

defined in this report (tables 4 and 7). Analyses by semi- 

quantitative spectrographic method reported in six-step series 

utilizing the values . . . 1, 1.5, 2, 3, 5, 7, 10 . . . as the 
midpoints of the steps. B indicates the element was not detected 

or was detected and below the level of determination.] 





Figure 20.--Histograms of the distribution of nickel in rocks and stream 

sediment samples. 

[Values to the right of the vertical dashed line are anomalous as 

defined in this report (tables 4 and 7). Analyses by semi- 

quantitative spectrographic method reported in a six-step series 

utilizing the values . . . 1, 1.5, 2, 3, 5, 7, 10 . . . as the 
midpoints of the steps. B indicates the element was not detected 

or was detected and below the level of determination.] 





Figure 21.--Histograms of the distribution of mercury in rocks and 

stream sediment samples. 

[Values to the right of the vertical dashed line are anomalous as 

defined in this report (tables 4 and 7). Analyses by mercury 

vapor detector reported in a six-step series utilizing the 

values . . . 0.1, 0.15, 0.2, 0.3, 0.5, 0.7, 1.0 . . . as the 
midpoints of the steps. B indicates the element was not detected 

or was detected and below the level of determination.] 



Beryllium, tin, bismuth, and tungsten 

Beryllium, tin, bismuth and tungsten occur in a variety of types 

of deposits but are generally associated with silicic igneous rocks, 

No tin, bismuth or tungsten minerals have been identified from 

the area, A meter wide by 30 meters long pegmatite dike about 4 km 

south of the terminus of the Dawes Glacier contains scattered beryl 

crystals up to 15 cm long, but that occurrence is apparently unique in 

the area. 

Levinson (1974) indicates that the average beryllium content of 

the crust is 2.8 pprn with a maximum of 5 pprn in granitic rocks; the 

average tin content is 2 pprn with 3 to 4 pprn in granites, shales and 

limestone; the average bismuth content is 0.17 ppm; and the average 

tungsten content of the crust is 1.5 pprn with an average of 2 pprn in 

mafic to silicic igneous rocks. The crustal abundance of those elements 

is, with the exception of beryllium which can be detected at 1 ppm, much 

lower than the detection limits of the analytical procedures used. Thus 

any tin, bismuth, and tungsten detected in this study is of possible 

significance. 



The distribution of anomalous beryllium, tin, bismuth and tungsten 

(fig. 22) in rocks and stream sediments of the study area shows no 

Figure 22 near here. 

pronounced patterns. Most of the anomalous samples occur in the Coast 

Range batholithic complex near the head of Endicott Arm or in the 

western metamorphic belt adjacent to it. The reason for this grouping 

is unknown. In general, very few of the samples collected 

were anomalous in any of these elements and none were anomalous to 

a degree that suggested a potential resource, In more 

than 5,000 samples, the maximum values recorded for these elements were 

30 ppm beryllium, 100 ppm bismuth, 70 ppm tin and 200 ppm tungsten, and 

these values were atypical. 





Figure 22.--Location of anomalous beryllium, tin, bismuth and tungsten 

in rocks and stream sediments, Tracy Am-Fords Terror Wilderness 

Study Area. 



Uranium and thorium 

There has been no production of uranium or thorium from this area 

nor is there any prospect that contains either in substantial quantity. 

Because so little was known about the content of uranium and thorium in 

the rocks of this area, 243 rock samples were selected at random from 

those collected in the southern two-thirds of the area and analyzed by 

neutron activation analysis. Only 212 of the analyses were acceptable; 

they are presented in table 10. 

TABLE 10 NEAR HERE. 

In addition, all the rock and stream sediment samples were routinely 

scanned with a scintillation counter; none were significantly above 

background. 

Figure 23 indicates the location of 38 samples with a uranium 

Figure 23 near here. 

content of 5 pprn or more or a thorium content of 15 pprn or more. Most 

of these rocks occur in the Coast Range batholithic complex, as might be 

expected. Granitic rocks and associated gneisses and migmatites 

generally have the highest uranium and thorium content of the common 

rocks. Rogers and Adams (1969a,b) indicate most silicic igneous rocks 

contain about 3 to 10 pprn uranium and 10 to 20 pprn thorium. Levinson 

(1974) indicates an average crustal abundance of 2.7 pprn for uranium and 

10 pprn for thorium. 





Table 10.--Location and uranium-thorium analytical data for selected 

bedrock geochemical samples collected by the Geological 

Survey in the Tracy Arm-Fords Terror Wildemeu Sfudy Area-Cont. 

Map No. Field No. 



Table LO.--Location and uranium-thorium analytical data for selected 
CI 

bedrock geochemical s;implee collected by the Geological 

Survey in the Tracy Arm-Forda Terror Wilderness Study Area-Cont. 

Map No. Field No. UTM PPM 



Table 10.--locationad uraniw-thorium analytical data for selected 

bedrock geochemical samples collected by the Geological 

Survey in the Tracy Arm-Fords .Terror Wilderness Study Area--Cant. 

Map No. Field No. UTM PPW: 

X-coordinate Y-coordinate U Th 



Table 10.--Location and uranium-thoriu~ analytical  data f o r  selected 
Y 

bedrock geochemical samples collected by the Geological 

Survey i n  the Tracy Arm-Fords Terror Wilderness Study Area--Cant-. 

Map No. Field No. UTM PPM 

X-coordinate Y-coordinate U Th 
. .-. 
74CIJi 1 lti 
74CNI 17B 
i740N 123B 
741Zt5 128A 
34CH 13r3A 
7413.4 1 36C 
74CIJ 1 :38C 
i74CtJ 142B 
74CN147E 
74CH 150E 
74CN152II 
7 3 S I N  IJA 
7:3SN@:32A 
7QWU806H 
741*JJ..J8 1 7H 
741aj!)i.?;22B 
74W1J825B 
74W~.,'U3 1 A 
7.32.1*Jl.J@48fi 
;'+Jl.j~;lc;~B 
74Cl~S436rjFi 
,'4Wt.J 153B 
74lJIS 1 58B 
74Wl.J 162B 
73Wl.J 1 t33A 
7JW1.J17zH 
74Wl.J 1 ::30)3 
74Wl.ll84E 
74WIJ 1 :38R 
74WV19QB 
74Wf.,'3@0C 
74Wl.Jz52B 
'?4WVZS6D 
-7414kJ26 1 R 
?i$Wl.jzG;irA - 
7.llJl.J;?736) 
74Wl.Jz77A 
;'4bll.)~:;<;~H 
7<11.Jl.J2:'3413 
,'4l~J!J233t3 
;?4j,41.,tp36~ 
741Jl)298A 
74WtJ307H 
74W1.)3 15A 
7414!.1324A 
7i$j*Jl,J3:3Cfi 
7'4WIJ34 1. A 
74W!.J347A 

-- - 



Table 10. --Location jnd  uranium-thor ium analytical  data for selected 

bedrock geochemical eamples collected by the Geological 

Survey i n  the Tracy Arm-Fords Terror Wilderness Study Area-Cont. 

Background 

sample, no . 

Rock v i s i b l e  Fe s t a i n  Viaible 

Hap No. Fleld No. type sul f ides  present aulfidea Other 

20 2 4  thick 





Figure 23. 



Figure 23.--Location of anomalous uranium and thorium in rocks and 

stream sediments, Tracy Arm-Fords Terror Wilderness Study Area. 



The maximum uranium va lue  i n  any sample from t h e  a r e a  is l e s s  than 

12 ppm and t h e  maximum thorium va lue  is l e s s  than  55 ppm, The mean 

uranium content  of a l l  t h e  rocks analyzed is 2.2 ppm, and t h e  mean 

thorium content  is 11.4 ppm, The samples thus  inc lude  only a few above 

the  usual  background range of e i t h e r  uranium o r  thorium and t h e  average 

content  i n  t he  a r e a  is e s s e n t i a l l y  t he  average c r u s t a l  abundance, The 

samples analyzed during th$s s tudy  i n d i c a t e  t h a t  t h e  a r e a  is probably 

l ack ing  i n  s i g n i f f c a n t  uranium and thorium mine ra l i za t ion .  The sampling 

i n d i c a t e s  almost no p o t e n t i a l  f o r  a l a r g e  low-grade uran$umthorium 

resource  of t h e  Conway Granite-type al though smal l  vein-type depos i t s  

may be p re sen t  and as y e t  undetected,  



Rela t ionships  of t r a c e  elements i n  rocks 

The a n a l y t i c a l  d a t a  were t r e a t e d  s t a t i s t i c a l l y  t o  determine t h e  

c o r r e l a t i o n  c o e f f i c i e n t  f o r  each p a i r  of elements.  The c o r r e l a t i o n  

c o e f f i c i e n t  f o r  any p a i r  of elements i n d i c a t e s  how c l o s e l y  t h e i r  

r e l a t i o n s h i p  approximates a  p o s i t i v e  o r  nega t ive  l i n e a r  func t ion .  Thus 

a  c o r r e l a t i o n  c o e f f i c i e n t  of 1 i n d i c a t e s  t h a t  a s  t he  amount of one 

element i nc reases ,  t h e  o the r  i nc reases  i n  a  s e t  r a t i o ,  i . e . ,  i f  a l l  t h e  

ana lyses  f o r  two elements a r e  p l o t t e d  on a  graph a l l  t h e  d a t a  p o i n t s  

could be connected by a  s t r a i g h t  l i n e .  

The c o r r e l a t i o n  ma t r ix  i n  t a b l e  11 is a  measure of t h e  r e l a t i o n s  
- 

TABLE 11 NEAR HERE. 

between t h e  t r a c e  elements i n  t h e  rocks of t h e  a r e a .  The ma t r ix  i s  

based on a l l  t h e  4 ,428 ana lyses  of t h e  rocks c o l l e c t e d  i n  t h e  geochemical 

phase of t h i s  s tudy .  The l i m i t s  of d e t e c t i o n  f o r  each element determine 

whether i t  w i l l  be  l i k e l y  t o  form a  d a t a  p a i r ,  thus  c o r r e l a t i o n s  t h a t  

have a l a r g e  number of d a t a  p a i r s  i n d i c a t e  t h a t  both elements are 

gene ra l ly  above t h e  d e t e c t i o n  l i m i t .  Few of t h e  c o r r e l a t i o n  c o e f f i c i e n t s  

shown on t a b l e  11 exceed 0.5; t h i s  is a t  l e a s t  p a r t l y  due t o  t h e  g r e a t  

d i v e r s i t y  of rock types  and minera l ized  samples c o l l e c t e d  dur ing  t h i s  

s tudy  . 



Tabla 11.-Corralation u t r i r  for traw e l .ua te  in  roeko (4.428 s q l u ) .  

m a r  of data pair. a h m  la pamthemim banoath tho correlation coofficimta. 

Datactioa limit. for each e l s u n t  shoun i a  parentheris alons the absciera. 

uc j (lo1 , I t?)  I IwbI (2x92) 1 66 . A l l  aoalyaes by r r i q u n t i t a t i v e  apectroaraphic uthode except sold, eopp.r, 

Co mrcury, lead, and zinc which are by atomic abrorptioo uthode. 
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The trace element relationships in this area are considered as 1) 

those that are related to the usual geochemical relationships in rocks 

and, 2) those that may be related to mineralization, Palrs of elements 

with correlation coefficients above 0 '3  or below -0.3 are probably 

interrelated, Thus the association of chromium, cobalt, and nfckel i s  a 

basic geochemical relationship that is characteristic of ultramafSc 

rocks and Pn this area, as elsewhere, persists through the geochemical 

cycle. Similarly, the relationship of niobium to beryllium, lanthanum, 

yttrium, and zirconium, and to a varying extent each of these to each 

other, represents a basic geochemical association that is ~eflected in 

Goldschmidt"~ (1954) lithophile group of elements, 

Among the correlations of potential economic significance in this 

area are those ~f silver with gold, lead, and zinc; of gold with lead 

and silver; of copper with silver; and of lead with silver and gold, 

These elements are grouped by Goldschmidt (1954) as the chalcophile 

elements. They show poor correlation with all the other elements in the 

racks, suggesting that the deposits that contain copper, lead, zinc, 

silver, and gold in this area are not directly related to the rocks of 

the area but represent a distinct mineralization event. In contrast, the 

correlation of tin with beryllium and lanthanum as well as beryllium with 

other lithophile elements suggests a relationship to the silicic igneous 

rocks of the Coast Range batholithic complex. The remaining strong 

correlations-?scandium with cobalt and iron; molybdenum with vanadium; 

and scandium with cobalt, iron and vanadium--are obscure mainly because 
one or another of these elements is either ubiquitous (as in the case of 
iron) or occurs in a variety of geochemical roles. 



The degree of co r re la t ion  f o r  p a i r s  of elements with c o r r e l a t i o n  

c o e f f i c i e n t s  between 0.15 and 0.299 o r  -0.15 and -0.299 is s o  low t h a t  

any i n t e r p r e t a t i o n  is suspect .  Some--notably copper with mercury and 

z inc ,  lead with z inc ,  o r  z inc  with copper and mercury--represent a 

chalcophi l ic  a s soc ia t ion  known from numerous mineral depos i t s  throughout 

the  world. Others--for ins tance ,  chromium with barium o r  yt tr ium, 

probably represent  some bas ic  geochemical t r e n d  but the  r e l a t ionsh ips  are 

specula t ive .  Some of the  r e l a t ionsh ips  marked by low c o r r e l a t i o n  

c o e f f i c i e n t s  might show much s t ronger  a f f i n i t y  i f  the  population was not  

s o  l a r g e  and diverse.  However, o the r s  might prove t o  have even lower 

a f f i n i t y  i f  the  population were subdivided fu r the r .  



Mineral resources  

By Arthur L. Kimball, Jan  C. S t i l l  and Jeanne L. Rata j  

In t roduc t ion  

Geologic r e l a t i o n s  

Minera l iza t ion  w i t h i n  and near  t h e  s tudy  area l i e s  almost e n t i r e l y  

i n  t he  southern  p a r t  of t h e  Juneau gold b e l t  which extends from nor th  of 

Berners Bay southeastward through Juneau t o  P o r t  Houghton. This  b e l t  

fol lows the  metamorphic rocks t h a t  p a r a l l e l  t he  southwest s i d e  of t h e  

Coast Range b a t h o l i t h i c  complex. The major i ty  of mine ra l i za t ion  occurs  

i n  two zones: 1 )  on t h e  Endicot t  Peninsula  between Poin t  Ast ley and 

Windham Bay, and 2) i n  t h e  narrow Sumdum Glac ier  mineral  b e l t  on t h e  e a s t  

margin of t he  metamorphic rocks extending from Lower Sweetheart  Lake 

southeastward t o  Spruce Mountain oppos i te  t h e  mouth of Fords Ter ror .  

The Endicot t  Peninsula  produced about 25 thousand ounces of gold 

from narrow qua r t z  ve ins  i n  g r a p h i t i c  l imestone,  p h y l l i t e  and g reensch i s t  

between the  now abandoned mining towns of Sumdum and Windham. The 

genes is  of t h e s e  d e p o s i t s  is  unce r t a in ,  however it may be l i nked  wi th  

nearby f e l s i c  rocks which have in t ruded  the  low-grade metamorphic rocks 

1 1 ) .  A s i l ve r -bea r ing  copper-zinc prospec t  on Poin t  Ast ley had some 

e a r l y  development, bu t  no product ion.  Disseminated g ra ins  and l e n s e s  of 

s p h a l e r i t e ,  cha l copyr i t e ,  galena,  and t r a c e s  of b o r n i t e  and t e t r a h e d r i t e  

genera l ly  fol lowing f o l i a t i o n  a r e  d i s t r i b u t e d  e r r a t i c a l l y  over  s e v e r a l  

a c r e s ;  t h e  s u l f i d e s  probably were metamorphosed s imultaneously wi th  the  

enc los ing  muscovite-quartz-feldspar s c h i s t s .  
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The Sumdum Glacier mineral belt is characterized by copper-zinctgold 

mineralization with minor lead values. Copper, zinc, and a little silver 

dominate the deposits in the central and southeastern portions of the 

belt. The major deposits in this part of the belt are the Tracy Arm zinc- 

copper deposit and the Sumdum copper-zinc prospect, Pyrrhotite, pyrite, 

chalcopyrite and sphalerite occur as disseminated grains and as lenses 

parallel to the foliation of the metamorphic rocks in which they occur, 

These minerals developed metamorphic texture and structure coincident 

with the development of the foliation. 

The Sweetheart Rldge prospect, located at the north end of the belt 

and discovered during this investigation, also parallels the foliation of 

the metamorphic rocks but differs from the above two prospects in that 

both gold and copper dominate. Alteration varies from almost none in the 

northwestern end of the belt to a pervasive alteration product of the 

greenschists and phyllites near the southeastern end of the belt to 

sericite. Surface staining occurs widely throughout the belt, 

The Snettisham ultramafic body just west of the study area, developed 

as an iron deposit, but which is now dormant, is one of the magnetite-rich 

11 zoned" or ''AlaskaW-type ultramafics that occur in a belt throughout 

southeastern Alaska (Taylor and Noble, 1969). Another ultramafic body 

which is poorly exposed near the head of Windham Bay has long been known 

(Buddington, 1929, pl. 2). Although its magnetic anomaly is less 

prominent than that of the Snettisham anomaly, and surface sampling during 

this study did not indicate economic mineralization, the potential of 

this body is not fully known. 



Previously known minera l iza t ion  wi th in  t h e  Coast Range b a t h o l i t h i c  

complex is r e s t r i c t e d  t o  a  s i n g l e  s i l v e r  prospect  south of the  Whiting 

River. The geochemical anomalies t h a t  were inves t iga ted  d id  n o t  i n d i c a t e  

s i g n i f i c a n t  add i t iona l  minera l iza t ion  wi th in  t h e  b a t h o l i t h i c  complex. 

Exploration by prospectors  and mining companies i n  t h i s  a r e a  

undoubtedly va r i ed  i n  i ts  thoroughness. Generations of prospectors ,  

fishermen and boatmen have seen c o a s t a l  exposures, and most geologic work 

p r i o r  t o  t h i s  study has concentrated near  t h e  shorel ine.  Mineral izat ion 

occurs mainly i n  heavily timbered a r e a s  c h a r a c t e r i s t i c  of t h e  metamorphic 

rocks where topographic r e l i e f  is less extreme than i n  t h e  Coast Range 

b a t h o l i t h i c  complex. Although these  timbered a reas  have been prospected, 

the th ick  cover does not  allow a c l e a r  view of mineral izat ion.  Most of 

t h e  known prospects  and mines a r e  poorly exposed a t  bes t .  Mineral izat ion 

a t  some prospects  is now v i s i b l e  only i n  open c u t s ,  t renches  and 

underground workings. Two depos i t s ,  t h e  Tracy A r m  zinc-copper depos i t  

and t h e  Sumdum Chief lode gold mine from which near ly  a l l  production came, 

a r e  geochemically and v i s u a l l y  obscure and would l i k e l y  not  have been 

discovered during t h i s  inves t iga t ion .  The Sumdum copper-zinc prospect  on 

t h e  o t h e r  hand, a t  higher e levat ion  and with b e t t e r  exposure, probably 

would have been discovered during t h i s  study had it not  a l ready been 

known. 



There is  l i t t l e  o r  no h i s t o r y  of prospec t ing  i n  t h e  high t e r r a i n  of 

t he  Coast Range b a t h o l i t h i c  complex nor of sys temat ic  geologic  work 

wi th in  t h i s  a r ea .  The formEdable t e r r a f n ,  extreme snowfal l ,  poor weather 

and the  l ack  of n a t u r a l  avenues of approach have kept  i t  inaccessible 

u n t i l  r e c e n t l y  when dependable h e l i c o p t e r s  were developed, This s tudy  

would probably have been impossible i n  any reasonable time o r  w$th 

adequate d e t a i l  without  t he  use  of h e l i c o p t e r s ,  

Production 

The a r e a  inves t iga t ed  produced about 27 thousand ounces of gold and 

s e v e r a l  thousand ounces of s i l v e r  a s  determined from t h e  l i t e r a t u r e  and 

by in fe rence  based on f i e l d  i n v e s t i g a t i o n .  The o r i g i n a l  s tudy  a r e a  

proper  produced 90 t o  95 percent  of t h i s ;  t he  remainder came from t h e  88 

thousand a c r e s  t o  t h e  southwest h e r e  c a l l e d  t h e  Windham Bay a d d i t i o n ,  

The Sumdum Chief gold mine, made up of two gold ve ins  known a s  t h e  

Sumdum Chief and the  Bald Eagle, near  the  abandoned town of Sumdum i n  the 

Sanford Cove a rea ,  produced nea r ly  24 thousand ounces of gold and probably 

the  same amount of s i l v e r  before  c lo s ing  i n  1904 (Spencer, 1906). This 

accounted f o r  most of t h e  product ion from t h e  s tudy  a r e a ,  Spencer (1906) 

noted a l s o  t h a t  nea r ly  two thousand ounces of p l a c e r  gold were repor ted  

t o  have been produced from Powers Creek and Windham Bay (probably Spruce 

Creek) i n  1870 and 1871, j u s t  a f t e r  gold was discovered i n  t he  reg ion ,  

How much of t h i s  came from Powers Creek wi th in  the s tudy  a r e a  proper  

cannot be determined, The only addi tzonal  repor ted  product ion was some 

50 ounces of lode  gold from the  Jensen mine nea r  Spruce Creek r epor t ed  by 
W i l l i s  (1926 and 1927),  and another  l o t  of l e s s  than  50 ounces a t t r i b u t e d  
by o ld  records  t o  the  same a rea .  
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F i e l d  examinat ion of o l d  workings s u g g e s t s  t h a t  some a d d i t i o n a l  lode  

and p l a c e r  gold  h a s  been produced, h u t  t h e  p r o d u c t i o n  r e c o r d s  a r e  n o t  

a v a i l a b l e ,  A t  l e a s t  2 5  openings  h a v i n g  a  combined l e n g t h  of n e a r l y  1 

m i l e  of underground workings have been d r i v e n  i n  s e a r c h  of gold  i n  

a d d i t i o n  t o  t h e  Sumdum Chief mine, Sampling d u r i n g  t h i s  s t u d y  shows 

s u f f i c i e n t  g o l d  v a l u e  i n  a  few of t h e  s m a l l e r  workings t o  i n d i c a t e  t h a t  

some gold  was probably  produced from them. A t  l e a s t  f i v e  m i l l s  f o r  

c o n c e n t r a t i n g  gold  o r e s  were i n s t a l l e d  i n  a d d i t i o n  t o  t h e  Sumdum Chief 

m i l l ,  T h e i r  s k e t c h y  h i s t o r y ,  however, s u g g e s t s  probably  none bu t  t h e  

l a t t e r  o p e r a t e d  f o r  more than  a season  o r  two. P l a c e r  gold  p roduc t ion  

o t h e r  t h a n  t h a t  r e p o r t e d  f o r  1870 and 1871 i s  n o t  recorded ;  however, 

p l a c e r  mining was pursued i n t e r m i t t e n t l y  u n t i l  a f t e r  1950. 

Methods o f  e v a l u a t i o n  

Mining c l a i m  r e c o r d s  of t h e  Juneau r e c o r d i n g  p r e c i n c t  were s e a r c h e d ,  

and t e c h n i c a l  p u b l i c a t i o n s  and l i t e r a t u r e  were examined b e f o r e  f i e l d  

i n v e s t i g a t i o n  began. In format ion  was a l s o  o b t a i n e d  from people  hav ing  

s p e c i a l  knowledge of t h e  a r e a  t o  b e  s t u d i e d ,  I n  t h e  f i e l d  p r o s p e c t s  and 

workings were sampled, mapped and s t u d i e d  i n  d e t a i l ,  A l l  mining c l a i m s  

which could  b e  found were examined, S t a i n e d  and a l t e r e d  zones  were  a l s o  

i n v e s t i g a t e d ,  some p r e v i o u s l y  known and o t h e r s  i d e n t i f i e d  d u r i n g  t h i s  

s t u d y .  S e v e r a l  s i t e s  o f  geochemical  rock  and s t r e a m  sediment  samples  

hav ing  e s p e c i a l l y  h igh  meta l  v a l u e s  o r  an unusual  a s s o c i a t i o n  of m e t a l l i c  

e lements  were a l s o  examined. 



Search for prospects and claims was conducted by helicopter, on foot 

and by small, powered skiff. Many miles were traveled on foot in search 

of claims and prospects, especially in the forested areas. Few claims 

could be identified on the ground. Occasional workings were found which 

could not be correlated with the available data. Some prospects referred 

to in literature could not be f w d .  The Sumdum Chief gold mine, which 

has been dormant for over 70 years and the only significant producer in 

the area studied, was found only after extensive foot search. 

Sampling 

Sample types 

Nearly 1,300 quantitative rock samples were obtained from veins, 

mineralized zones, altered or stained areas, dumps, pits, mines and 

prospects examined. Samples were of four types: 1) channel samples-- 

carefully moiled, uniform, continuous cuts of measured length; 2) chip 

samples--uniform sized chips in a continuous line of measured length; 

3) spaced-chip samples--uniform sized fragments taken at uniform interval 

or spacing along a measured line; and 4) composite grab samples--random 

fragment composite from an estimated or measured area. Selected samples 

were taken to establish mineralogy, rock type and genesis, while others 

were taken to determine ore grade by quantitative analysis. 

Pan concentrates were obtained of formerly placered stream gravels 

and were analyzed for gold. 



Analytical tables 

Tables of analytical results which accompany individual prospect 

descriptions in the text, report sample values for no more than nine 

elements. These elements, as well as the lower limits of detectability 

for quantitative measurability for these elements, are given in table 12. 

* 
TABLE 12 NEAR HERE. 

An exception to this is table 20. 

Analyses for mercury by mercury vapor detector and analyses for 22 

additional elements by semiquantitative spectrographic analysis did not 

indicate significant values, therefore they are not reported in the 

tables of this publication. These data are available through National 

Technical Information Service (NTIS) (Forn and others, 19v). 

. The letter "L" used in reporting sample analysis of the nine elements 

means that the element was detected but was below the limit of 

quantitative determination. The letter "N" indicates that the element was 

looked for but was not detected. 

Measurement 

Vein and sample widths and other field measurements were made in 

English units. English units have been retained in the Mineral Resources 

section of the text whereas both English and metric units are given in 

many analytical tables. Since measurements were in English units, to 

use the metric "equivalent" alone would imply either a greater or lesser 

precision than that of the original measurement. 



I .Table 12.--Limit of quantitative determination for elements listed in 
1 
I 

tables 13 through 37 

+ 
2 

Atomic : Semiquantitative 
4 ; 

1 

'spectrographic analysis absorption analysis Fire assay I 
5- 1 

I silver 0.5 ppm copper 
I 1 cadmium 20 PPm lead 

I 

5 pprn gold 

1/ silver 

0.15 pprn 1 
>0.15 ppm ! 

I 
ar s enic 200 ppm zinc 5 PPm 

8 

f molybdenum 
9 j 

gold 0.5 pprn 

/ nickel 5 PPm 
10- ' I 

I 
;'The limit of quantitative 
I .  

, than for gold. 

! . . 

determination for silver somewhat 1 greater 
I 



Mining claims 

The records  i n  t h e  Juneau record ing  p r e c i n c t  d a t i n g  back t o  1880 

i n d i c a t e  t h a t  about  670 mining claims have been loca t ed  w i t h i n  t h e  a r e a .  

Ninety percent  of t he se  were lode claims.  The t o t a l  number of c la ims is 

probably g r e a t e r  s i n c e  gold mining began i n  t h e  a r e a  n e a r l y  20 yea r s  

e a r l i e r .  Claim l o c a t i o n  d e s c r i p t i o n s ,  a l though not  always c l e a r ,  i n d i c a t e  

gene ra l l y  t h a t  about  480 of t h e  l i s t e d  claims a r e  w i t h i n  t h e  s tudy  a r e a  

i t s e l f  and t h e  remaining 190 i n  t h e  Windham Bay a d d i t i o n .  Most p l a c e r  

c la ims a r e  s i t u a t e d  i n  t h i s  a d d i t i o n .  There were 97 known a c t i v e  claims 

i n  t he  a r e a  i n  1975 (pl. 3 ) .  Those w e r e  62 Sumdum Chief (copper) 

c la ims nea r  Sumdum Glac i e r ,  t h r e e  Sunny Day claims on Po in t  As t ley ,  f o u r  

Iceburg claims on t h e  former Sulphide prospec t ,  t h e  24 Tracy claims 

covering t h e  Tracy A r m  zinc-copper p rospec t ,  and f o u r  A r m  c la ims t o  t h e  

no r th  a c r o s s  Tracy Arm. 

T h i r t y  l ode  and fou r  p l a c e r  c la ims  were pa ten ted  be fo re  1919. 

Seven pa ten ted  l ode  claims s i t u a t e d  w i t h i n  t h e  s tudy  a r e a  proper  a r e  now 

h e l d  by t h e  S t a t e  of Alaska and inc lude  t h e  pa ten ted  claims of t h e  Sumdum 

Chief gold mining proper ty .  A l l  o t h e r  pa ten ted  claims a r e  p r i v a t e l y  

owned. A l l  bu t  one a r e  s i t u a t e d  nea r  t h e  head of Windham Bay e i t h e r  

ad j acen t  t o  t h e  beach o r  i n  t h e  lower v a l l e y  of Spruce Creek and a r e  i n  

t h e  Windham Bay a d d i t i o n  t o  t h e  a r e a .  F i f t e e n  lode  and fou r  p l a c e r  

c la ims ,  of t h e  26 t h a t  belonged t o  t h e  S t a t e  of Alaska through t a x  

f o r e c l o s u r e ,  were s o l d  (with one m i l l  s i t e )  a t  p u b l i c  auc t ion  i n  1972 

f o r  more t han  $100,000. 



Most claims were located more than 50 years  ago, Many cannot be 

found, e i t h e r  because marks on t h e  ground a r e  o b l i t e r a t e d  o r  because 

t h e i r  loca t ion  descrfp t ions  a r e  inadequate, C l a i m  loca t ions  were o f t en  

t i e d  t o  a na tu ra l  f e a t u r e  o r  cabin t h a t  had a l o c a l  name which has not  

been preserved. Some claims probably were never r e v i s i t e d  a f t e r  the  year  

located;  o the r s  re located  former clazms, The Point  Astley prospect  was 

re located  a t  l e a s t  s i x  tfmes i n  75 years ,  

Economic considera t ions  

There a r e  many f a c t o r s  t h a t  inf luence  the  mining of a mfneral deposi t ,  

The following is a very b r i e f  d iscuss ion of some of the  f a c t o r s  t h a t  can 

a f f e c t  mining i n  the  study area .  

The deposi t s  of the  a rea  a r e  narrow, s t eep ly  dipping zones with 

competent wa l l  rock. They could probably b e s t  be mined by underground 

methods. A l l  l i e  wi th in  2 m i l e s  of deep sa l twa te r  f io rds .  Abundant 

water and timber a r e  avai lable .  Their mineralogy might allow simple 

meta l lurgica l  processing. Revegetation over mine waste should be rap id  

a t  lower e levat ions .  Among t h e  p o t e n t i a l  l i a b i l i t i e s  t o  mining a r e  the  

severe winters ,  heavy snowfall ,  and the  l ack  of permanent population i n  

the  a rea ,  Additfonal considerat ions include the  l ack  of s k i l l e d  miners, 

increas ing str ingency of government regula t ions  which a f f e c t  l o c a l  timber 

supply, and land acqu i s i t ion  problems which may a r i s e .  



P r e s e n t  mining c o s t s  i n  Alaska a r e  n e a r l y  t w i c e  t h o s e  of comparable 

m e t a l  mining i n  t h e  con t iguous  48 s t a t e s .  A somewhat s m a l l e r  d i f f e r e n t i a l  

may app ly  i n  s o u t h e a s t e r n  Alaska ,  For  a  100,000-ton d e p o s i t  i n  t h i s  a r e a  

i t  is e s t i m a t e d  t h a t  t h e  minimum v a l u e  of  t h e  o r e  h a s  t o  be $50 t o  $75 

p e r  ton  b e f o r e  i t  can  be economica l ly  deve loped ,  Lower c o s t s  might be 

o b t a i n e d  i f  l a r g e r  o r e  bod ies  a r e  p r e s e n t .  F u t u r e  advances  i n  mining 

technology cou ld  reduce  t h e  minimum g r a d e  r e q u i r e d  t o  mine i n  t h i s  area,  

I n  t h e  f o l l o w i n g  s e c t i o n s  we d e s c r i b e  d e p o s i t s  i n  t h e  rud imenta ry  

terms of a p p a r e n t  approximate  d imensions  and g r a d e ,  A l l  tonnage 

c a l c u l a t i o n s  a r e  e s t i m a t e s ,  I n  one i n s t a n c e  i t  was p o s s i b l e  t o  a r r i v e  

a t  some range  i n  tonnage and g r a d e  which was conver ted  t o  t o t a l  combined 

m e t a l  v a l u e  a t  t o d a y ' s  meta l  p r i c e s ,  The dimension and g rade  was i n f e r r e d  

from s e l e c t e d  a v a i l a b l e  i n f o r m a t i o n  t o  p r o v i d e  an  o v e r a l l  p i c t u r e  of t h e  

d e p o s i t .  S i n c e  no a d d i t i o n a l  e x p l o r a t o r y  i n f o r m a t i o n  is  a v a i l a b l e  

judgment can be  used t o  a d j u s t  t h e  tonnage a n d ( o r )  g rade  f i g u r e s .  Normal 

s t o p i n g  wid th  is  n o t  l e s s  than  4 f e e t  wide ,  To de te rmine  minable  

m a t e r i a l  h i g h  a s s a y  v e i n s  o f  narrow w i d t h s  a r e  d i s t r i b u t e d  o v e r  a & f o o t  

w i d t h ,  



Point Astley prospect 

A zinc-silver prospect at Point Astley has been known since the 

turn of the century. First located as the Oceanic Group, the property 

was operated by the Oceanic Mining Company and later, before 1920, by 

the Alaska Copper Mining Company. Variously known as Point Astley, 

Alaska Ventures, Lucky Venture, and Smudge between 1923 and 1957, it was 

again relocated as three Lucky Star claims in 1968 and is presently 

active. A smelter-test shipment was reported before 1925 (Ahrenstedt, 

1928). From early descriptions of the property by Spencer (1906) and 

Buddington (1923), it is apparent that there has been little or no 

physical development for many years. More recently, the prospect was 

examined by Banister in 1962 (unpub. report) and by Herreid and Race 

(1962). Information from each of these examinations is incorporated in 

the present study. 

The deposits consist of disseminated sulfides and massive sulfide 

lenses usually not more than a few feet in length parallel to foliation 

in chlorite phyllite and schist. Sulfides are mostly pyrite and 

sphalerite with lesser amounts of galena and occasional chalcopyrite. 

In the most highly mineralized areas some bornite and chalcocite as well 

as covellte and digenite are present. Two zones of mineralization were 

examined; one to the northwest in the vicinity of an inclined and vertical 

shaft, and the other to the southeast in the vicinity of Adit !I1 and 

Adit !I2 Cfigs. 24 and 25). The zones are separated by 700 feet of beach 

Figures 24 and 25 near here. 

apparently barren of mineralization 
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Channel samples were taken a c r o s s  t h e  mineral ized s t r u c t u r e  i n  each 

of t h e  a d i t s  and of mineral ized outcroppings i n  t he  i n t e r t i d a l  zone 

( t a b l e  13 ) .  The sample s i t e s  r e f l e c t  a r e a s  of t h e  most prominent 

TABLE 1 3  NEAR HERE. 

mine ra l i za t ion  seen.  Sediment samples were a l s o  c o l l e c t e d  from a nearby 

stream. The zone t o  t h e  northwest is exposed on the  wave-cut bench a t  

low t i d e ,  saaward of two s h a f t s .  Both s h a f t s  a r e  flooded and inacces s ib l e .  

Crosscuts  from these  s h a f t s  were repor ted  t o  have been d r iven  northwest 

t o  t he  ve in  s t r u c t u r e  before  1925 (Buddington, 1925). The nor thwes ter ly  

t rending  mineral ized zone was sampled a t  t h r e e  s i t e s  on t h e  wave-cut 

bench spaced over a d i s t a n c e  of 400 f e e t ;  however, i t  was no t  def ined  

c l e a r l y  enough t o  be t r aced  from one sample s i t e  t o  t h e  next .  A t  t h e  

northernmost s i t e  samples were taken ac ros s  a 10-foot s e c t i o n  a t  extreme 

low t i d e  on t h e  wave-cut bench 150 f e e t  no r theas t  of t h e  i n c l i n e d  s h a f t .  

The samples' weighted average va lue  was 0.48 percent  copper,  0.11 percent  

l ead ,  1.65 percent  z inc  and 0 .2  ounces s i l v e r  per  ton  ( t a b l e  13 ) .  These 

r ep re sen t  t h e  h ighes t  va lues  obtained ac ros s  a s i g n i f i c a n t  width. 

I s o l a t e d  high va lues  were obta ined  from a massive, narrow s u l f i d e  zone. 

For example, sample 3K178, c u t  ac ros s  a 1.1-foot-thick massive p y r i t e  

and s p h a l e r i t e  zone, gave 0.44 percent  copper, 0.31 percent  l e a d  and 

9.0 percent  z inc  wi th  va lues  of 0.17 ounces gold pe r  t on  and 1.45 ounces 

s i l v e r  per  ton. 



PHlBOLlTE DIKE 

Chloritic phyllite u Channel sample location, 
3k042-048 length to scale 

-0 Strike and dip of foliation sample location 
3KOa)  

q6 Quartz vein, showing Assay data in tab le  13. 

8 Flooded sha.ft 

Inclined shaft 
0 FEET 

METERS 
0 60 I I: Buried shaft I 

I I 
Mapped by 1. Pittman and A. Kimball, June 1973 

Figure td. -- Point Astley prospect, sample 
locations and mineralized zones 



Figure 24.--Point Astley prospect, sample locations and mineralized zones. 



PORTAL AT APPROXIMATELY TMEAN HIGH TIDE LINE 

P H t Q Z t  

EXPLANATION 

ADlT NO. 2 Gray phyllits 

Quartz lenses or stringers 
Sulfide stringers parallel 
to foliation 

Quartz boudin 

q5 Strike and dip of foliation 

+I Channel sample location, 

o 3K059 length to scale 
FEET 

0 3 
METERS A Channel sample location 

3K059 

I Assay data given in  table 13. 
Base from map by D. P. Banister, 1962 

Figure Q5.-- Point Astley adits, sample locations 



Figure 25 .--Point As t l e y  a d i t s ,  sample locations. 



Table 13.--As;ay data,  Pt .  As t l ey  prospect  

Semiquanti t a t i v e  
Spectrographic Atomic 

Ana lys is  Absorp t ion  F i r e  Assay 
Desc r i p t i on  Sampl e l /  ppm 

C u  Pb Zn 

Beach outcrop samples 
15 20 100 P h y l l i t e  w i t h  qua r t z  s t r i n q e r s .  

Phv l l  i t e  w i t h  euhedral c r y s t a l s  o f  o y r i  t e .  
nuar tz  c h l o r i t e  s c h i s t .  . 
do. 
do. 
do. . 
do. 
Calcareous c h l o r i t e  s c h i s t  w i t h  s u l f i d e s .  
Quar tz  calcareous s c h i s t  w i t h  s u l f i d e s .  
Sch i s t  w i t h  sparse s u l f i d e s .  
Sch i s t  w i t h  s u l f i d e s ,  c h i e f l y  p y r i t e  and s r j ha le r i t e .  
Gray-green o h v l l  i t e  w i t h  s p h a l e r i  t e - r i c h  baads 

~ a r a l  l e l  t o  f o l i a t i o n .  
Sch i s t  w i t h  s u l f i d e  s t r i n o e r s  ~ a r a l l e l  t o  f o i i a t i o n .  
L i q h t  qray s c h i s t  w i t h  some t i o n  and t h i n  qua r t z  

lenses . 
nuar tz  and a c t i n o l i  te .  
P h y l l i t i c  s c h i s t .  
do. 
C h l o r i t e  muscovi te s c h i s t  w i t h  quar tz  and disseni inated 
s u l f i d e s .  

C h l o r i t e  muscovi te s c h i s t  w i t h  Quartz. 
do. 
Dark green s c h i s t .  

Channel 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 

do. 
do. 

do. 
do. 
do. 
do. 

do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 

do. 
Sch i s t  w i t h  t h i n  s t r i n g e r s  o f  p y r i t e  w i t h  s p h a l e r i t e .  
do. 
Quar tz  vein.  
do. 
C h l o r i t e  s c h i s t .  

Quar tz  ve in .  
Pod o f  massive p y r i t e  w i t h  sphal e r i  te,  c h a l c o p y r i t e  

and galena, p a r a l l e l  t o  s c h i s t o s i t v .  

lJ Atomic absorp t lon  go ld  below 0.05 ppm f o r  a l l  samples. 



Table 13. --Assay data,  P t .  Astl ey prospect, continued 

Semiquanti t a t ive  
Spectrographic Atomic 

Analysis Absorption 

l e - 5 G  cu 
ppm 
Pb Zn 

Fire Assay 
ppm 

A u  Ag 
Sampl elJ 

Adit #I - Brown crosscut 
10 780 600 23000 Channel Light gray s i l i c i f i e d  sch i s t  w i t h  thin quartz 

lenses and abundant sphaler i te .  
do. 
do. 
do. 

Same as above, with sul f ides .  
Iron-stained sch i s t  with su l f ides ,  chiefly 
pyr i te  and sphaleri te.  

do. 
Schist  with sul f ides ,  mainly pyr i te  and 

sphal e r i  t e .  
Iron-stained phyl l i t ic  sch i s t  with sul f ides .  
do. 

do. 
do. 

do. 
do. 

Adit 12 
3K054 Channel 5.0 (152) 1 7 50 20 80 - - 
3K055 do. 7.5 (229) 1 N 65 3 5 150 - - 
3K056 do. 8.0 (244) .7 N 55 85 1000 . - - 
3K057 do. 6.4 (195) 5 15 390 850 7500 - - 

Phyl l i te  with quartz lenses and iron sulfides.  

Gray-green sch i s t  w i t h  quartz rods o r  lenses. 
Phylli t e  with thin quartz p la tes  and disseminated 
sul f ides .  

Gray sch i s t ,  l i t t l e  quartz o r  sul f ides .  
Schist  with some quartz and sul f ides .  

3K058 do. 6.6 (201) 1 N 7 5 60 160 - - 
3K059 do. .8 ( 24) 100 . 30 4700 11000 45000 N 64.1 

I /  Atomic absorption gold below 0.05 ppm f o r  a l l  samples. - 





The sou theas t  zone is exposed on t h e  beach and i n  one of  two s h o r t  

a d i t s .  The mine ra l i za t i on  i n  Adit  f l  is  poorly exposed. On t h e  s u r f a c e  

t h e  minera l lzed  zone could n o t  be  t r a c e d ,  Adit  #2, 200 f e e t  t o  t h e  south  

and approximately a long  s t r i k e ,  does n o t  appear t o  i n t e r s e c t  t h e  s u l f i d e -  

bea r ing  zone. A s h a f t  r epo r t ed  j u s t  northwest  of t h e  a d i t s  ha s  been 

o b l i t e r a t e d  by a r e c e n t  l a n d s l i d e ,  Samples i n  and near  Adit  # I  had 

weighted average va lues  ac ros s  a 30-foot s e c t i o n  of  0,07 percent  copper,  

1 .72 percent. z inc ,  and 0.18 ounces s i l v e r  p e r  ton.  Lead va lues  were 

i n s i g n i f i c a n t .  One 6-foot s e c t i o n  of t h i s  group, conta in ing  4 percent  

z inc ,  had a copper conten t  of 0 .17 pe rcen t ,  S i l v e r  was r epo r t ed  as 0,59 

ounces p e r  t on ,  

Traces  of s i l v e r  were d e t e c t e d  i n  sediments  from t h e  north-flowing 

s t ream whose mouth is immediately sou theas t  of t h e  Poin t  As t ley  p rospec t ,  

F i f t e e n  samples were c o l l e c t e d  from s i t e s  a long  t h e  4,000-foot s t r e t c h  

of streambed between t h e  t i d e l i n e  and t h e  950-foot e l e v a t i o n ,  Seven of 

t h e  15  samples contained 0.5 ppm s i l v e r  each,  Mineral g r a i n  s t u d i e s  

made on concen t r a t e s  of  samples from two l o c a l i t i e s  400 and 600 f e e t  

upstream from t h e  mouth showed t r a c e s  of cha l copyr i t e .  Atomic abso rp t ion  

ana lyses  showed t h a t  n e i t h e r  sample contained s i g n i f i c a n t  copper o r  

o t h e r  base me ta l s ,  A l l  15 samples were p a r t i a l l y  concent ra ted  by panning 

before  a n a l y s i s ,  



Samples from the Point Astley prospect contained zinc, little 

copper and silver, Little or no gold is present, Due to the lack of 
I 

continuity between the northwest and southeast zones of minexallzation, 
I 

l 
a reserve estimate was not made, 

I 

I South of this prospect bedrock is almost totally obscured by 

glacial deposits and heavy vegetation, The pan concentrate samples 

indicated that the mineralizatzon extends into that drainage or that 

separate concentrations of minerals occur there, 

In 1962 Bureau of Mfnes engineers (Banister, unpub, report) 

1 conducted a geophysical survey using self potential method along the 

I shoreline in this area, The results of the survey gave no indication 

of massfve sulfide mineralization, 



Figure 26---Index map of Spruce Creek lodes 



Figure 26.--Index map for Spruce Creek lodes. 



Windham Bay a rea  

Spruce Creek lodes  and v i c i n i t y  

This  s e c t i o n  of t he  r e p o r t  covers  t h e  a r e a  near  t h e  head of Windham 

Bay, t h e  Spruce Creek dra inage  and t h e  south s i d e  of Spruce Mountain, 

Rocks i n  t h e  a r e a  c o n s i s t  of s t e e p l y  d ipp ing  s c h i s t s  o r  p h p l l i t e s  s t r i k i n g  

a t  about N ,  20" W: of t h e  greenstone and g reensch i s t  map u n i t  shown on 

p l a t e  1, Severa l  poor ly  def ined p a r a l l e l  zones of a l t e r a t i o n  and s u l f i d e  

mine ra l i za t t on  hundreds of f e e t  a c r o s s  fo l low northwest  s t r i k i n g  

s c h i s t o s i t y  of t h e  country rock ,  These zones conta in  qua r t z  s t r i n g e r  

zones t h a t  gene ra l l y  fo l low t h e  s c h i s t o s i t y  of t h e  country rock and 

i n d i v i d u a l  l a r g e r  qua r t z  ve ins  t h a t  fo l low and occas iona l ly  c u t  t h e  

s t r u c t u r e  of t h e  country rock .  Quartz v e i n s  more than one-quarter of a 

f o o t  i n  width t h a t  c r o s s  t h e  s t r u c t u r e  c o n s i s t e n t l y  have t h e  h i g h e s t  gold 

va lues .  These go ldrbear ing  ve ins  pinch out  and cannot be t r aced  f o r  any 

g r e a t  d i s t a n c e ,  Free gold is  v i s i b l e  i n  some specimens. Some p y r i t e ,  * 

p y r r h o t i t e ,  ga lena ,  s p h a l e r i t e  and cha l copyr i t e  a r e  disseminated i n  t h e  

q u a r t z  ve ins .  The h ighe r  gold va lues  a r e  o f t e n  a s s o c i a t e d  w i th  ga lena ,  

Spencer v i s i t e d  t h i s  a r e a  i n  1904 and descr ibed  t h r e e  such zones a t  1, 1 , 4  

and 2.4 miles from t h e  head of Windham Bay a s  t h e  f i r s t ,  second and t h i r d  

zones (Spencer, 1906, p. 401, There is  a l s o  a  zone a t  t h e  head of Windham 

Bay, Table 1 4  g ives  gene ra l  in format ion  on p rospec t s  and i n d i v i d u a l  

TABLE 1 4  NEAR HERE. 

workings i n v e s t i g a t e d  and f i g u r e  26 is a  gene ra l  l o c a t i o n  map of  t h e  

F igure  26 nea r  here .  

Spruce Creek a r e a  showing Spencer 's  zones of mine ra l i za t i on .  



Table 14.-Spruce Creek prospects 

Name o f  
Proper ty  F igure Patented Lode Approximate Type o f  Rock 
o r  Adi t Number Claims Locat i o n  Lode Type S t r u c t u r e  -- 

Prospects near the head o f  Windham Bay 

P i l d r e d  group 27,28 Ethel ,  May, Lucy, Nor th shore . 5 0 - f t .  wide Muscovite Quar tz  ve ins N23W- 
Verna, Wildred, Windham Cay and quar tz  s t r i n -  s c h i s t  045SX; f o l i a t i o n  
M i ld red  M i  1  l s i  t e  ' near head, 20- ger zone and N261.lC78SGI 

ft. e l e v a t i o n  0 . 3 - f t .  t h i c k  
quar tz  v e i n  

Gertrude .27,29 - Head o f  Wind- Quar tz  pod P h y l l i t e  Hassive quar tz  and 
a d i t  ham Bay, 2 0 - f t .  i r r e g u l a r  veins; 

e l e v a t i o n  f o l i a t i o n  N10-23W@ 
70-75SW 

Gertrude 27,30 - Head of I l i nd -  nuar tz  ood P h y l l i t i c  Q u a r t z  pod; apnrox- 
"400" ham Bay, 400- s c h i s t  i n la te ly  N50WQ35ME 
a d i  t ft, e l e v a t i o n  

Juneau and - Juneau and Head o f  Wind- Quar tz  s t r i n -  S c h i s t  Q u a r t z  s t r i n g e r s  
Boonvi 11 e Boonvi l  l c  ham Bay on gers, quar tz  para1 l e l  t o  f o l  i a -  
c la ims Spruce Creek v e i n .  t i o n  o f  N10-14W@- 

74-80SW; v e i n  N20W- 
@80NE 

Prospects on Spencer's f i r s t  zone o f  minera l  i f a t i o n  

I Jenny Reed 31,32 Venus Mine, t l o r th  s ide  Quar tz  s t r i n -  Muscovite Quar tz  s t r i n g e r s  
group Venus Mine No. 2, Spruce Creek, ger  zone s c h i s t  para1 l e l  t o  f o l i a -  

Po la r  Star ,  Po la r  e l e v a t i o n  t i o n  o f  N18W@80SW 
Sta r  Extension 550 f c e t  

' 

Red Wing 31,33 Crown, Blossom, West s ide  o f  1 - f t .  t h i c k  F7uscovite Ouartz v e i n  N55l.l- 
group Lenark, Red Wing, Spruce Creek quar tz  ve ip  s c h i s t  @44NE; f o l i a t i o n  

Broad, Cl i f f  , on Center iZOW@82SW 
B i rd ,  F l o s s i e  Creek, 600-f t . 

e l e v a t i o n  

Prospects OR Spencer's second zone nf m i n e r a l i z a t i o n  

F r i e s  31,34 S i l e n t  Par tner  Nor th s i d e  Quar tz  s t r i n -  S c h i s t  Quar tz  s t r i n g e r s  
workings 81 Spruce Creek, g e r  zone i n  p a r a l l e l  t o  f o l i a -  

900-ft .  e leva-  s c h i s t  t i o n  o f  N15-30G!@ 
t i o n  75-6OSW 

I 
I 
I F a l l s  Quar tz  31,35 F a l l s  Quar tz  Nor th s ide  Quar tz  s t r i n -  S c h i s t  Quar tz  ve ins a t  

ad i  t Spruce Creek, aer  zone and N50W@65N; f n l i q -  
950- f t .  e leva-  quar tz  veins t i o n  N18!4@65SW. 
t i o n  S t r i  nqer  zones 

f o l l o w  f o l i a t i o n  

Marty 31,36 - South s i d e  Quar tz  s t r i n -  S c h i s t  Quar tz  ve ins a t  
workings Spruce Creek, . ger  zone and N45-50W@50NE 

I 900-ft. e leva-  quar tz  ve ins.  
t i o n  

Unnamed a d i  t 31,37 - 
near Marty 

South s i d e  Quar tz  s t r i n -  S c h i s t  Quar tz  ve ins a t  
Spruce Creek, qer  zone N35W@75S and 
1180- f t .  e l e -  N52E@63S; f o l i a -  
v a t i o n  t i o n  N20W@75S!J 

Unnamed 31.37 - South s i d e  Quar tz  s t r i n -  S c h i s t  S t r i n q e r  zone t h a t  

.prospect Spruce Creek, ger  zone f o l l o w s  f o l i a t i o n  
p i t  near 1375- f t .  e l e -  ' o f  N15W@83SW 

v a t i o n  K a r t y  

Y a t e s a d i t  31,38 - South s i d e  Quar tz  ve ins Brown Quar tz  ve ins a t  
Spruce Creek, s c h i s t  N45W@75NE and 

N25WB72SW; f o l i a -  
t i o n  N ~ ~ W @ ~ Z S W  



Table 14.--Spruce Creek prospects, cont inued 

Workings Assay Vrlues Year Year o f  
Santpl ed o f  Best A c t i v i t y  Las t  Repor- 
Dur ing Measured Commenced t e d  A c t i v i  - Source o f  
Study Samples jappr .  ) t y  (appr.)  In fo rmat ion  Remarks 

Prospects near t h e  ,head o f  1,lindham Bay, cont inued 

545-f t. 5 .0 - f t .  long 1895 1905 Spencer, 1906, pp. 41-42 - 
ad i  t c h i p  w i t h  

0.10 ppm 
go ld  

160- f t .  6 .0- f t .  l ong  1920 1920 Buddington, 1923, p. 127 - 
ad i  t channel w i t h  and the 1920 Annual Rept. 

0.30 ppm go ld  of the Ter r .  Vine Inspec- 
t o r ,  p. 20 

5 5 - f t .  a d i t  Random c h i p  o f  1920 1920 do. 
quar tz  pod wit11 
0.40 ppm go ld  

Water tunnel No s i g n i f i c a n t  1890 - Spencer, 1906 
f o r  a  p lacer  va:des found 
opera t ion  

Prospects on Spencer's f i r s t  zone o f  m i n e r a l i z a t i o n ,  cont inued 

T w o a d i t s ,  3 .9 - f t .  l ong  1900 1 9 0 4 .  Spencer ,1906 ,p .41  There i s  probably  a 
180- f t .  and channel w i t b  s h o r t  a d i t  t h a t  was 
20- f t .  l ong  1 ppni go ld  n o t  found 

20- f t .  cross- 1 . 0 - f t .  chan- 1898 1903 Spencer, 1906, pp. 40-41 The main workings r e p  
cut ,  100- f t .  n e l  w i t h  30 repor ted  t o  be a 600- 
o f  1 0 - f t .  ppm s i l v e r  ft; long  d r i f t  stope 
h igh  d r i f t  and 0.70 ppm were n o t  entered be- 
stope go ld  cause o f  caved p o r t a l s  

Prospects on Spencer's second zone o f  m inera l i za t ion ,  cont inued 

300- f t .  l ong  10.0- f t .  ch ip  1895 1930 Spencer, 1906, p. 41 ; The who1 e 1 ength o f  
crosscut  and sample w i t h  Palmer, 1937, p. 9  the  c rosscu t  was samp- 
30- f t .  r a i s e  0.10 ppm go ld  l e d  w i t h  no s i g n i f i c a n t  

assay r e t u r n s  

36- f t .  l ong  3.9- f t .  1915 1915 Juneau c l a i m  records 
ad i  t channel w i t h  

0.10 pprn go ld  

540- f t .  long 10.0- f t .  chan- 1904 . 1936 Spencer, 1906; Palmer, This  a d i t  was ex tens i -  
a d i t  w i t h  490 n e l  w i t h  0.4 1937 v e l y  sampled across 
ft. crosscut  ppm go ld  s t r u c t u r e  w i t h  no s i g -  
and 3 r a i s e s  n i f i c a n t  assay r e t u r n s  

2 0 - f t .  l ong  6.6- f t .  chan- - - 
ad i  t n e l  w i t h  0.05 

ppm s i l v e r  

P i t ,  1 3 - f t .  3.5-f t .  chan- - - 
square and n e l  w i t h  0.05 
2 - f t .  deep ppm go ld  

4 0 - f t .  l ong  90- f t .  l ong  1917 1937 Buddington, 1923, p. 26; - 
crosscut ,  channel w i t h  Palmer, L. A., 1937 
35- f t .  d r i f t  0.05 ppm g o l d  



Table 14. --Spruce Creek prospects, cont inued 

Name o f  
Proper ty  F igure  Patented Lode Approximate ' Type o f  Rock 
o r  A d i t  Number Claims Loca t ion  Lode IYf?e- S t ruc tu re .  -- 

Prospects on Spencer's second zone o f  m i n e r a l i z a t i o n ,  cont inued 

Jackson a d i  t 31 $39 - South s i d e  Quar tz  v e i n  S c h i s t  Quar tz  v e i n  a t  
(View F a i r  Spruce Creek, N30W965SE; f o l i a -  
c la im)  21 6 0 - f t .  t i o n  Y10-20W@E- 

e l e v a t i o n  65-75E 

K e i t h  a d i t  , 31,40 - South s i d e  Quar tz  veins, S c h i s t  Quar tz  ve ins,  f130!~!- 
(View F a i r  Spruce Creek, quar tz  s t r i n -  88014E; f o l i a t i o n  
c la im)  2160- f t .  qe r  zone F120E!970SY 

e l e v a t i o n  

Yel low 31,41 - 
Jacket south s i d e  nuar tz  pod P h y l l i t e  Quar tz  pods and 
workings Spruce Creek, s c h i s t  s t r i .ngers , i r r e q u -  

l a r  b u t  approx i -  
mate ly  p a r a l l e l  t o  
f o l i a t i o n  o f  N15W8- 
70S#, N55!.!@55NE 

Jensen mine 31,42 - South s i d e  quar tz  pod S c h i s t  Quar tz  veins: main 
(View F a i r  Spruce Creek, v e i n  N55!I@60NES 
c la im)  2550-ft .  o thers  H45-60WO- 

e l e v a t i o n  45-70E; f o l i a t i o n  ' N50!J@f70NE 

Prospects on Spencer's t h i r d  zone o f  m i n e r a l i z a t i o n  

Unnamed - - 400 ft. west I ron -s ta ined  S c h i s t  F o l i a t i o n  N20E@- 
workings o f  Spruce i r r e g u l a r  70SY; quar tz  v e i n  
(sample Creek, 2050- f t .  quar tz  ve ins N30WCvertical 
5K046) e l e v a t i o n  

Apache- 43,44,45 Apache- Near Spruce Qusr tz  ve ins Brown Quartz ve ins  (very 
Navajo Hava j o Creek, e l  eva- s c h i s t  i r r e q u l  a r )  N35-45!+ 
prospect  t i o n  2370 ft. 855-7014, N04-08'4- 

e70Sbl 

Gold Sha f t  43,46 - Sumni t o f  Quar tz  ve ins,  S c h i s t  - 
c la ims Spruce quar tz  s t r i n -  

t!ountai n  ger  zones 
between 
4250 and 
4330 ft. 



Table 14.--Spruce Creek prospects, cont inued 

Workings Ashdv Values Year Year o f  
Samp 1 ed o f  Best A c t i v i t y  Last  Repor- 
Dur i  ng Measured Corrmenced ted A c t i v i  - Source o f  
S t u d i  
-> -- . Remarks Samclles w-- ty_Glr!& m -  -- --- 

Prospects on Spencer's second zone o f  is inera l  i z a t i o n ,  cont inued 

, 5 8 - f t .  long 0 .3 - f t .  chan- 1915 193E Thane, 6. L . ,  1915, p .  3 
adi  t n e l  w i t h  2.5 

ppm go ld  

125- 
125- f t .  10.0- f t .  chan- 1915 1938 do. 
l o n g a d i t  n e l w i t h 2 . 4  

ppnt go ld  

25 f t .  a d i t ,  11 .0 - f t .  chan- 1900 1900 Spencer, 1906, 
1 0 - f t .  a d i t ,  ne l  w i t i ~  0.3 
15-Ct. x 15- nnm on ld  
ft. open c u t  

50- f t .  cross- 0 .65- f t .  chan- 1927 1927 Buddington, A .  F., 1923, - 
c u t  dnd 275- n e l  w i t h  17.08 p .  126; W i l l i s ,  C. S., 
ft. d r i f t ,  oz. g o l d i t o n  1926-27, Supple~nent . 
p l u s  stope 

Prospects on Spencer's t h i r d  zone o f  m i n e r a l i z a t i o n ,  cont inued 

, 8 - f t .  l ong  
a d i  t 

6 

60- & 80- f t .  
l ong  a d i t s  & 
a shal low 
t rench  

14- f t .  deep 
sha f t ,  1 56- 
ft. long  x 
3 - f t .  wide 
t rench  and 
4 small 
open p i t s  

1 . 0 - f t .  chan- - - 
n e l  w i t h  0.7 
ppm s i l v e r  
(5K046) 

Traces (L) o f  1900 1903 Spencer, 1906, p. 41 Claims patented i n  
go ld  and up 1909 
t o  0.07 ppm 
s i l v e r  

3 .8- f t .  chan- 1915 1940 O r i g i n a l l y  loca'ted as 
ne l  w i t h  8 the  Free Gold group o f  
pPm g o l d  claims 





A f o o t  t r a i l  fol lows a badly d e t e r i o r a t e d  corduroy (log-surfaced) 

road from the  head of Windham Bay along the  nor th  s i d e  of Spruce Creek 

t o  t he  Marty m i l l ,  

Nineteen open a d i t s  which va r i ed  i n  length  from 8 f e e t  t o  1,000 f e e t  

were loca t ed ,  mapped and sampled, These a d i t s  were genera l ly  d r iven  on 

qua r t z  s t r r n g e r  zones and on l a r g e  qua r t z  ve ins  t h a t  were both p a r a l l e l  

t o  and c ros scu t  t h e  s t r u c t u r e ,  Samples were a l s o  taken of s u r f a c e  

exposures of qua r t z  ve ins  o r  a l t e r e d  zones, 

With t h e  except ion of t he  Jensen mine and t h e  prospec ts  and i ron-  

s t a i n e d  zones near  t he  summit of Spruce Mountain, t h e  workings 

i n v e s t i g a t e d  genera l ly  contained only t r a c e s  of gold,  The va lues  i n  base 

and prec ious  metals  from t h e  i ron-s ta ined  zones between t h e  Apache-Navajo 

prospect  and t h e  summit of Spruce Mountain from the  a l t e r e d  zone on and 

t h e  south s i d e  of Spruce Mountain i n d i c a t e  t h a t  t h e  a r ea  may warran t  

f u r t h e r  explora tory  i n v e s t i g a t i o n ,  The b e s t  gold va lues  f o r  a s e c t i o n  of 

s i g n i f i c a n t  length  and width were found i n  t he  Jensen main ve in ,  P a r t s  

of t h e  qua r t z  ve in  sampled underground a t  the  Jensen mine assayed O,05 

ounces gold per  ton f o r  a 68-foot-long s e c t i o n  of ve in  over a &foo t  

s t o p i n g  width,  The sample r e s u l t s  c o n t r i b u t i n g  t o  t h f s  average grade were 

e r r a t i c .  This  grade of gold o r e  cannot be mined under p re sen t  condi t ions  

cons ider ing  t h e  small  tonnage and remote l o c a t i o n .  One sample of t h e  

s u r f a c e  exposure of t he  Jensen underground vein system assayed a t  2.77 

ounces gold pe r  ton over  a &foo t  s top ing  width and another  assayed n i l ,  

A recorded gold product ion from the  Jensen mine i n  1927 was $1,100, .O ld  

records  r e p o r t  a somewhat sma l l e r  a d d i t i o n a l  amount from the  a r e a .  

14 5 



I n  genera l ,  t h e  gold mine ra l i za t ion  i n  t h e  Spruce Creek a r e a  is  

s p o t t y  and the  gold-bearing ve ins  gene ra l ly  a r e  not  very long. Any o r e  

shoots  found w i l l  probably b e  of l i m i t e d  e x t e n t .  Prospec t ing  f o r  pockets  

of gold is d i f f i c u l t .  I f  t he  p r i c e  of gold inc reases  s i g n i f i c a n t l y ,  t h i s  

a r e a  may warran t  f u r t h e r  prospect ing.  These depos i t s  a s  now known a r e  

no t  recoverable  under p re sen t  economic condi t ions .  

Mineralized a r e a  near  t he  head of Windham Bay 

Eight pa ten ted  lode  claims and t h e  Mildred, Gertrude and Gertrude 

"400" a d i t s  a r e  l oca t ed  w i t h i n  t h i s  a r e a  ( f i g .  27).  The Mildred a d i t  

F igure  27 near  here .  

was d r iven  around t h e  t u r n  of t h e  century and t h e  Gertrude and Gertrude 

"400" a d i t s  were dr iven  about 1920. Maps of t h e  prospec ts  a r e  shown i n  

f i g u r e s  28 through 30 and t a b l e  15  g ives  t h e  assay  r e t u r n s .  These a d i t s  

Figures  28 through 30 near  here .  

TABLE 1 5  NEAR HERE. 

were d r iven  on qua r t z  ve ins  o r  s t r i n g e r  zones i n  s c h i s t  country rock.  

The b e s t  assay  r e s u l t s  from measured samples taken i n  t h e  a r e a  were i n  

t h e  Gertrude a d i t .  The b e s t  sample, a 6-foot-long channel ,  assayed a t  

3 ppm s i l v e r ,  0.30 ppm gold,  and 210 ppm l ead .  Traces of gold were 

found i n  each a d i t  bu t ,  i n  gene ra l ,  t h e  sample r e s u l t s  were no t  

encouraging. 



Table 15.--Assay data,  Mineralized area near t h e  head of Windham Bay 

Sampley Type 

45084 Channel 
4S085- do. 
4S9882/ Chip 
4K091S/ Selected grab 

4K074 Channel 

' 4K075- do. 
4~CI764i do. 
4~077- Selected grab 
4K078 Channel 

Semiquanti t a t ive  
Spectrographic Atomic 

Analysis Absorption 
ppm 
!g Au cu Pb Zn 

Vildred adi t 
4.7 ( 1.4) N N 5 5 15 45 

Gertrude adi t 
1 . 0  ( 3 . 4 )  N N 20 10 40 

Description 

Huscovite sch i s t  w i t h  quartz s t r inge r  zones. 
do. 
do. 
Massive pyrite.  

Yuscovite sch i s t  with quartz s t r ingers  
parallel  t o  fo l ia t ion .  

do. 
do. 
Quartz and pyrite.  
Muscovite sch i s t .  

Gertrude 400 a d i t  
4K080 Channel 0.5 ( 0.2) N N 5 10 20 Iron-stained quartz vein. 
4K081 Random chip - - . 5  0.40 . 5 20 10 Composite of aoproximately 40 pieces 

broken from quartz vein and pods. 
4K082 Channel .6 ( .2) N N 10 10 20 Iron-stained quartz vein. 

Other samples 
4K092 Spaced chip, ' 28 ( 8.5) L N 35 25 55 

0 .5-f t .  interval  
4K093 Selected grab - L N 15 20 5 
4KC94 Composite chip 40 (12:~) 0.5 N 10 - 10 80 
4K125 Spaced chip, 34 (10.4) L N 2 5 10 50 

1 - f t .  interval 
4K126 Chip 2.0 ( .6) N N 5 L 5 
4K127 do. 21.0 ( 6.4) N N 15 5 35 

Iron-stained green sch i s t  with quartz seams 
parallel  t o  fol la t ion ,  no ,visible sul f ides .  

Quartz vein. 
Oark gray schis t .  
L i q h t  brown iron-stained s c h i s t ,  
considerable f ine  sul f ides .  

Iron-stained quartz vein o r  pod 4 t h  pyr i te .  
Iron-stained sch i s t  with quartz s t r ingers  
para l le l  t o  fo l ia t ion .  

S a n l e  4K084-090 *there taken in the area and d i d  not contain anv s inni f icant  metal values. 
/ Fire assay analysis gave N f o r  Au and 0.7 ppm Ag. 

3/ Semiquanti t a t ive  spectrographic analysis gave Gl 0000 As. 
?/ Fire assay analysis gave 1.4 ppm and 6.5 ppm, respectively, Au and Aq. - 



E X P L A N A T I O N  
Greenschist and green- 
stone (Cretaceous ?) 

2' Strike and dip o f  foliation 
Adit 

X Placer prospect 

.4~084 Sample location, 

Assay doto given in tables 15-Ad 22, 

Base from U.S. Geological Survey 1:63,360 Sumdum C-5 1951 and Sumdum C-4 1961 

Figure zz--Mineralized area near the head of Windham Bay, 
prospecf and ' sample locat ions 



F4gure 27.--Mineralized area near the head of Windham Bay, prospect and 

I 
sample locations. 



Figure 28.'-- Mildred adit, sample locations 

EXPLANATION 

Muscovite schist with O quartz stringer zones 

\\7B Strike and dip of  foliation 

x45 Quartz vein, showing dip 

H Channel or chip sample, 
4s084 length to scale 

A Grab sample location 
4K091 

Assay data  given In t a b l e  15 

0 50  FEET 

F++-v ELEVATION 
0 15 METERS 

APP. 20 FT. \ \ \ I 
t 8 ; 'b 

Mopped by J. C. Still, 
July 1974 



Figure 28.--Mildred adit, sample locations. 





Figure 29.--Gertrude adit, sample locations. 



Section AA' 
(same scale as mop) 

EXPLANATION 

Phyllitic schist with quartz 
veins and seams, some 
parallel to  fol iat ion 

\75 Strike and dip of foliation 
- 

APP. 400 FEET 
Quartz vein, showing dip 

A Channel or grab sample 
4K082 location, 

Assay data given in  table 15 
0 lo FEET 

METERS 0 3 - 
Mopped by A. Kimball and M. A. Parke, July 1974 

Figure b.-- Gertrude "400" adit, sample locations 



Figure 30.--Gertrude "400" adit, sample locations. 



spence r ' s  f i r s t  zone of mine ra l i za t i on  

A group of 12  pa ten ted  claims a r e  l oca t ed  a long  Spencerl,s f i r s t  

zone of  mine ra l i za t i on  ( f i g .  31) a long  Kabler Creek on t h e  no r th  s i d e  of 

Spruce Creek, and a long  Center Creek on t h e  south  s i d e  of Spruce Creek, 

The Jenny Reed p rope r ty  is  loca t ed  a long  Kabler Creek and c o n s i s t s  

of two a d i t s  d r iven  on a  zone of qua r t z  s t r i n g e r s  t h a t  con ta in s  f i n e l y  

disseminated p y r i t e ,  s p h a l e r i t e  and cha l copyr i t e .  The zone and s t r i n g e r s  

a r e  p a r a l l e l  t o  t h e  f o l i a t i o n  of t h e  s c h i s t  and p h y l l i t e .  F igure  32 is 

a  map of t h e  workings and t a b l e  16 g ives  t he  assay  r e t u r n s ,  The most 

. . -- 
Figures  31 and 32 near  he re ,  

-. 
TABLE 16  near  he re .  

I 

s i g n i f i c a n t  sample i n  both a d i t s  was i n  a d i t  # l .  A 7.4-foot-long channel  

sample, 4S112, assayed 1.0 ppm gold. 

The Red Wing proper ty  is  loca t ed  a long  Center Creek and c o n s i s t s  of 

an a d i t  caved a t  t h e  p o r t a l ,  t h e  remains of a  m i l l s i t e ,  and an  a d i t  

s toped out  t o  a  maximum he igh t  of 10 f e e t .  F igure  33 is  a map of t h e  

F igure  33 near  he re .  

workings and t a b l e  16 g ives  t h e  assay  r e s u l t s .  The a d i t  s t o p e  was dr iven  

on a  1- foot - th ick  qua r t z  ve in  which contained occas iona l  p y r i t e ,  

p y r r h o t i t e ,  s p h a l e r i t e ,  galena and c h a l c o p y r i t e  t h a t  crossed t h e  

f o l i a t i o n  of t h e  s c h i s t  country rock. Sample 48069, a  1-foot channel 
ac ros s  t h e  qua r t z  ve in ,  assayed 30 ppm s i l v e r  and 0.70 ppm gold.  This  
was t h e  h i g h e s t  va lue  sample taken on t h e  Red Wing p rope r ty ,  



Tab1 e 16.--Assay data, Spencer 'S f i r s t  zone of m i n e r a l i z a t i o n .  

Sample 

Ser~l iquanti  t a t i v e  
Spectrographic Atomic 

Analys is  Absorpt ion F i r e  Assay 
Type Length PPm ,,{E.7i PPm 

T t .  (cm. ) Ag Au Au Ag 

Chip 
Channel 
Chip 
do. 
Channel 
Chip 
Channel 
do. 
do. 
do. 

Channel 
do. 
do. 
Chip 
do. 
Channel 

do. 2.5 
Chip 7.4 

Chip 10.0 
do. 11.6 

Cnannel 0.2 
Channel 5.7 
Channel 0.3 
Composite 5 
Channel 5.0 

Redwinq mine workinas 
( 61) N O.G5 25 
( 30) 30 .70 80 
(143) .5 . l o  20 
(152) 1.5 L 20 
( 3 4 j  N N 
(152) N N 
( 15) N N 
( 46) N N 
( 11.) N N 
( 8)  2 N 

Jenny Reed ad i  t s  
( 70) N N 
( 24) N N 
( 52) N N 
(305 N N 
(366) 0.7 L 
(119) N 0.05 

Jenny Reed adi  t s  - a d i t  #2 
(305) 0.5 N 15 490 - - 
(354) 1 L 10 1900 - - 

Other samnles Spencer's f i r s t  zone of m i n e r a l i z a t i o n  
( b)  N N 70 .90  - - 
( 1  74) n.7 H 15 70 - - 
( 9). t i  0.05 10 4q - - 
(152) 0.5 0.10 20 140 - - 
(152) N N 10 50 - - 

D e s c r i p t i o n  

Muscovite sch is t ,  hanqinq w a l l  o f  quar tz  ve in.  
Ouartz vein. 
Muzcovite s c h i s t .  f o o t w a l l  o f  quar tz  ve in.  
Yuscovi te  s c h i s t .  . 
Quar tz  ve in.  

Q u a r t z  ve in.  
do. . 
do. 
do. 

Quar tz  s t r i n g e r  zone i n  muscovite s c h i s t .  
Quar tz  eye. 
Yuscovite s c h i s t .  
Quar tz  s t r i n g e r  zone i n  muscovite s c h i s t .  
do. 
Muscovite s c h i s t  w i t h  quar tz  s t r i n g e r s  and 

lenses taken across back o f  a d i t .  
Ouartz ve in.  
Quar tz  s t r i n g e r  zone i n  muscovite s c h i s t .  

Muscovite s c h i s t  w i t h  f i n e l y  disseminated s u l f i d e s .  
do. 

quar tz  vein. 
nuar tz  s t r i n q e r  zonc i n  s c h i s t .  
quar tz  v e i n  con ta in ing  s u l f i d e s .  
Quar tz  s t r i n n e r  zone i n  s c h i s t .  
Quar tz  s t r i n g e r  f n  sch is t .  

1/ Semiouant i ta t ive snect roqranhic  ana lvs is  qave 250 PPF: Cu. - 



I 

I EXPLANATION 
~reenschia and greenstone or 
phyllite and slate (Cretaceous?) 

mineralization, prospect and sample locations 



Figure 31.--Spencer's first and second zones of mineralization, prospect 

and sample locations. 



EXPLANATION 
Muscovite schist with 
quartz stringer zones 
with disseminated 

I sulfides ADlT NO. I \ 
\\so Strike and d ip  o f  

foliation 

<* Quartz vein, showing dip 

Channel or chip sample 
4S"3 location, length to  scale, 4S130 

assay d a t a  given in 4329 
table 16 

ELEVATION 
0 40 FEET 

METERS 
0 6 12 

OF PORTAL 
APP 520 FT. 

ADlT NO. 2 
NOTE: Creek name is as shown on Mineral Survey 

plat no. 1085, 1918 and is unofficial 
Mapped by J.C. St i l l ,  F. Smith and M. A .  Parke, July 1974 

Figure 32.-- Jenny Reed adit, sample locotions 



Figure 32.--Jenny Reed a d i t s ,  sample locations. 



API? 600 FEET 

A A'- Southwest wall 

- --- - - -____ 
FAULT GOUGE 

BB'- North wall 

I 

EXPLANATION [-I Muscovite schist with H Channel or chip sam- 
quartz stringer zones 4s075 ple, length to scale 

k82 Strike and dip of Channel or chip sample 
foliation 450179 

Assay data given in table 16 q2 Quartz vein, showing 
dip 0 l o  FEET < Adit 0 3 METERS 

NOTE: Creek nome is os shown on Mineral Survey plat No. 577, 1 9 0 3  and i s  unoffical 

Mapped by J.C. Still and F. Smith, July 1974 
4 

Figure 33.-- Red Wing Mine workings, 
sample locot~ons 



Figure 33.--Red Wing mine workings, sample locations. 



Spencer's second zone of minera l iza t ion  

I A group of claims known a s  t h e  Marty group is located  on t h e  

1 mineralized zone about 1-114 miles e a s t  of t h e  head of Windham Bay. 

I I n  the  e a r l y  1 9 2 0 ' ~ ~  t h i s  group of claims was formed by consol ida t ing  ~ 
35-114 claims previously known a s  the  Alaska Pee r l e s s ,  Cal i fornia-  

Alaska, and t h e  Yellow Jacket  Mining Company (Wil l i s ,  1926, p. 3; 

Williams, 1938, p. 1-4; Spencer, 1906, p. 40-41). I n  about 1930, t h i s  

group of claims was taken over by t h e  Alaska Windham Gold Mining 

Company. Three of t h e  claims a r e  patented: t h e  S i l e n t  Par tner  W 1  and 

#2 (F r i e s  a d i t )  and t h e  F a l l s  Quartz ( F a l l s  Quartz a d i t ) .  This claim 

group i s  located  along Spencer's second zone of minera l iza t ion  

pr imar i ly  but  extends t o  t h e  t h i r d  zone. The por t ion  of the  claims 

1 loca ted  along Spencer's second zone of minera l iza t ion  up t o  an 

I elevat ion  of 2,700 f e e t  on t h e  south s i d e  of Spruce Creek have become 

I known a s  t h e  Marty group. 

These claims occur i n  muscovite s c h i s t  t h a t  s t r i k e s  about 

N. 30° W. with gold values mostly i n  quar tz  veins.  The h ighes t  gold 

1 values a r e  cons i s t en t ly  i n  t h e  l a r g e r  quar tz  ve ins  t h a t  crosscut  t h e  

s t r u c t u r e  of t h e  country rock. 



This a rea  has ten a d i t s  t o t a l i n g  2,000 f e e t  i n  length. Table 14 

gives a b r i e f  h i s t o r y  of each a d i t .  I n  about 1900, a 3,000-foot cable 

tram was erec ted  between the  Yellow Jacket  prospect and a stamp m i l l  

on the  south s i d e  of Spruce Creek (Spencer, 1906, p. 41), and i n  1927 

another cable  tram 4,400 f e e t  long was erec ted  between the  Jensen a d i t  

and a lane  m i i l  completed i n  1926 on t h e  nor th  s i d e  of Spruce Creek 

(Wil l i s ,  p. 4) .  I n  the  e a r l y  1930ts ,  a corduroy road was constructed 

from Windham Bay t o  the  Marty m i l l .  By 1974, both cable trams were 

down, the  m i l l  was i n  ru in ,  and the  mine buildings had collapsed. A l l  

t en  a d i t s  were s t i l l  open and were general ly s a f e  t o  work i n  with the  

exception of t h e  a reas  with loose  rock supported by o ld  lagging,or  

timbers. It is  doubtful t h a t  any assessment work has been done on 

these  claims f o r  some t i m e  although t h e  ground was restaked b r i e f l y  

i n  1973, inves t iga ted ,  and dropped i n  the  same year. 

The F r i e s  and Marty a d i t s  w e r e  sampled i n  increments f o r  280 f e e t  

and 320 f e e t ,  respect ive ly ,  across  s t r u c t u r e  with no s i g n i f i c a n t  assay 

re turns .  The remaining smaller  a d i t s  were a l s o  sampled with no 

s i g n i f i c a n t  r e s u l t s .  Maps of each of these  a d i t s  with sample loca t ions  

a r e  given i n  f i g u r e s  34 through 42. Table 17 gives t h e  assay re turns .  

Figures 34-42 near  here. 

TABLE 17 NEAR HERE. 

In Spencer's second zone of mineral izat ion,  the  only s i g n i f i c a n t  gold 

values were found i n  the  Jensen mine, 

151 



GRAPHITE 

EXPLANATION 
Quartzose chlorite schist or muscovite schist 
with quartz banding parallel to  foliation 

\8O Strike and dip of  follation 
c, Adit 
51 Foot of  raise 

lncllned workings, chevrons polnt downwards 

w Channel sample location, length to scale 
Channel sample location 

Assay data  gfven in  table  17 o 40 
FEET 1-f METERS 

0 12 

Mappod by A. Klmball and M. A. Parkr, July 1974 

Figure 34. - - Fries workings, sample locations 



Figure 34.--Fries workings, sample locations. 



r 

EXPLANATION 

I 
Schist with quartz 
strfnger zones 

,Cbj Quartz vein, showing dip timbers 

427 Channel sample location, 
length to scale 

A Channel sample location 
4S099 2 

ELEVATION OF PORTAL 
Assay data given in table 17 APP 950 FEET 

0 1 2 3 4 5 6  F E E T  

I---+-+ 
0 I 2 METERS 

~ a p p c d  by J. C. Still and F. Smith. July 1974 

Figure 35. -- Falls Quartz adit, sample locations 





7 - -  

EXPLANATION 
Schist with quartz string- 0 ers parallel to follatlon 

Y~~ Quartz vein, showing dlp 
. Quartz stringer 
d - Adit 
lgl Foot of raise 

Inclined workings, chev- 
rons point downwards 

Spaced chip sample loca- 
tion, length to scale 

~2 Channel sample location, 
assay data given In 
table 17 

0 50 FEET 

IS METERS 

1 

Mopped by T. L. Pittman, October 1966 

Figure 36.-- Marty Mine, sample locations 



Figure 36.--Marty workings, sample locations. 



\ 
\ 

ELEVATION OF PORTAL 
APF? 1180 FEET 

. UNNAMED AOIT  _ _ _ _ - _ _  - - - - - - - -  

UNNAMED PROSPECT PIT 
FEET 

EXPLANATION I 
schist with quartz stringer 
zones 

\83 Strike and dip of foliution 

T 6 3  Quartz vein, showing dip 

Channel sample location, 
48143 length t o  scale  0 

A Channel sample location l o  FEET 
4s 147 
Assay da ta  given in tab le  17 

METERS 
0 3 

1 
Mapped by J. C. Still and F. Smith, July 1975 

Figure 37. -- Unnamed orkings near Marty, '7 sample ocat~ons 



Figure 37.--Unnamed workings near blarty, sample locations. 



VARIABLE DIP 

ELEVATION OF PORTAL 
APF! 1450 FEET 

EXPLANATION 

Schist with quartz pods, 
stringers and seams, 
some parallel to  
foliation 

Strike and dip of 
foliation WITH CUBES OF 

y2 Quartz vein, showing dip 
PYRITE 

Channel sample location, 
4 K 1 0 9  length to scale 

A. . Channel or grab sample 
4K116 location 

Assay data given in table 17 
0 10 FEET 
l-+l--+ 
0 3 M E T E R S  Mapped by A. Kimball and F. Smlth, 

July 1974 

Figure 3%. - - Yates adit, sample locat ions 



Figure 38.--Yates adit, sample locations. 
* 



ELEVATION OF PORTAL 
APP. 2160 FT. 

A 
4KOSI 

Assay 

E X P L A N A T I O N  

Muscovite schist with 
quartz stringers paral- 
lel to  foliation 

Quartz vein, showing dip 

Channel sample location, 
length to scale - 

Channel sample location 

data given in table 17 

0 l o  FEET 

M E T E R S  0 
- 

Mapped by A. Kimbal l  and M. A .  Parkc, July 1974 

Figure 39. -- Jackson adit, sample locations 



Figure 39.--Jackson adi t ,  sample locations. 



- 
ELEVATION 
OF PORTAL 
APP. 2330 FT. 

EXPLANATION 

Schist with quartz seoms 0 parallel to foliation 

\\70 Strike and dip of  foliation 

Quartz vein, showing 
direction of dip MODERATE TO 

,+ Channel sample locat ion,  
4K147 length to scale 

A Channel sample location 4K150 

Assay data given in table rl 

0 
20 FEET 

METERS 0 6 

Mopped by A. Kimball and F. Smith, July 1974 

Figure 40.-- Keith a dit , sample locat ions 



Figure 40.--Keith a d i t ,  sample loca t ions .  



I 
Section A A '  
(view to south 1 

10 FEET 

N OPEN CUT 
METERS 0 

ADlT NO. I 
ADlT NO. 2 

IRON-STAINED SECTION 

ELEVATION OF PORTAL 
API? 2135 FEET 

EXPLANATION 

Schist with quartz 
seams and veins 
parallel to foliation 

\70 Strike and dlp of  foliotlon [' = \\ 
Quartz vein, showing dip \stream bank) 

H Channel sample locat ion,  
4K056 length to  scale 
Assay data  given in table 17 

0 .  2 0  FEET 
l-++--+ 
0 6 M E T E R S  - 

Mapped by A .  Kimboll and M. A .  Porke, July 1 9 7 4  

Figure 41. -- Yellow Jacket workings, sample 
locations 



Figure 41.--Yellow Jacket workings, sample locations.  



0 FEET 
METERS 0 

I 
Mopped by A. Kimbal l  and M. Porke, July 1974 

Figure 42. - -  Jensen adit, sample locat ions 



Figure 42.--Jensen mine, sample locations. 



Table 17.--Assay da t a ,  Spencer's second zone of mineralization.  

Sample l/ Type 

12/ (4K007) Channel 

2 (4K009) do. 
3 do. 
4 [%%] do. 

do. 
do. 
do. 

.do. 

do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 

Semiquantitat ive 
Spectrographic P.tornic 

Analysis Absorption Fi re  Assay 
ppm ppm ppm 
A!3 Au Cu Pb Zn Au Ag 

Fr ies  worki nqs 
10.0 ( 3.0 ) L N 20 15 50 - - -- 

18 (4K023) do. 12.0 ( 3.7 ) .7 N 280 15 140 - - - - 
19 (4K037) do. . 3  ( .09) N N 15  10 50 -- - - 
20 (4K038) Selected grab - - .7 N 130 30 260 -- -- 
21 (3K024) Channel 10.0 ( 3.0 ) .7 L 720 15 130 N 1 .O 

Description 

Brown coated quartzose c h l o r i t e  s c h i s t  
with considerable i ron  s t a in ing  and 
quar tz  banding pa ra l l e l  t o  f o l i a t i o n .  

do. 
Ouartz vein.  
Brown coated quartzose c h l o r i t e  s c h i s t  
with considerable i ron  s t a in ing  and 
quar tz  banding p a r a l l e l  t o  f o l i a t i o n .  

do. , 

do. 
do. 
L iqh t  brown muscovite s c h i s t  with some 
quar tz  veins p a r a l l e l  to  f o l i a t i c n .  

do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
Light brown s c h i s t  with l e s s  quar tz  than 

t o  t he  northeast .  
do. 
Quar tz  vein. 
High-grade se l ec t ion  o f  rock sampled by 
4K023. 

Light brown s c h i s t  with l e s s  quar tz  than 
t o  t he  nor theas t .  

Samoles 4K144. 4K319-320 were taken i n  the area  and did  not  contain anv s i a n i f i c a n t  metal values. 8 Refer t o  f i gu re  . 
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Tab1 e 17. --Assay data, Spencer's second zone of mineralization, continued 

Semiquantitative 
Spectrographic Atomic 

Analysis Absorption Fire Assay 
ppm ppm ppm 

Sample TY pe Ag Au Cu Pb Zn Au Ag Description 

15 Channel 
16 I%;:!] do. 

.5 : I : j N 
.50 2 0  130 110 11.7 5.5 Galena knot noted. 

N 5 5 5 2.40 .3  Quartz vein. 
17 do. .6 ( .2  ) N N L L 15 - - -- [ do. 

do. 
18 .6 ( . 2  ) N N L 5 2 5 -- - - do. 
19 (4K153) do. .2  ( .06) N N 10 5 35 -- - - do. 
2~ ( 4 ~ 1 5 2 )  do. .25 ( .08) N N L r~ 10 -- -- do. 
21 (4K154) do. 6.0 ( 1.8 ) N N 2 5 5 70 -- -- Muscovite schist with small amount 

of quartz. 



The Jensen  mine is  l o c a t e d  a t  an e l e v a t i o n  of 2,550 f e e t  on t h e  

n o r t h  s i d e  o f  Spruce Mountain on t h e  Fairview c la im.  The main d r i f t  is 

d r i v e n  on a  s e r i e s  o f  gold-bear ing q u a r t z  v e i n s ,  each about  0 , 5  f o o t  t o  

1 . 5  f e e t  t h i c k .  The s e r i e s  can be t r a c e d  on t h e  s u r f a c e  f o r  a t  least a 

hundred f e e t .  R .  V. Rowe h e l d  t h e  Pa i rv iew c l a i m  i n  1922 and drove a n  

80-foot c r o s s c u t  i n t o  a  high-grade q u a r t z  s t r i n g e r  (Buddington, 1923, p ,  

1 2 6 ) ,  By 1925, a c c o r d i n g  t o  an  unpubl ished Jacob Marty Mines r e p o r t  

( W i l l i s ,  1976, p .  l o ) ,  a  50-foot c r o s s c u t  had been d r i v e n  i n t o  t h e  main 

v e i n  and 40 f e e t  of d r i f t  d r i v e n  a long  t h e  s t r i k e ,  I n  1927, t h e  main 

d r i f t  was d r i v e n  t o  i t s  p r e s e n t  l e n g t h  of 275 f e e t ,  An a e r i a l  tramway 

w a s  i n s t a l l e d  from t h e  mine t o  t h e  Marty m i l l ,  and 118 t o n s  of hand- 

s o r t e d  o r e  was r u n  through t h e  m i l l  w i t h  a  recovery  of $1,100 i n  gold  

( W i l l i s ,  1926, 1927 Supplement).  Based on c o n f i d e n t i a l  i n f o r m a t i o n ,  a  

s m a l l  a d d i t i o n a l  p roduc t ion  came from t h i s  p r o p e r t y ,  The mine a p p e a r s  t o  

have been abandoned f o r  o v e r  40 y e a r s ,  

The map was examined, mapped and sampled i n  1974. The p o r t a l  area 

was s loughed i n  and i t  was e v i d e n t  t h e  workings had n o t  been e n t e r e d  f o r  

y e a r s .  The main d r i f t  was d r i v e n  on a  s e r i e s  o f  q u a r t z  v e i n s  0,5 f o o t  t o  

1 . 5  f e e t  t h i c k  b e a r i n g  p y r i t e ,  p y r r h o t i t e ,  g a l e n a ,  s p h a l e r i t e  and 

o c c a s i o n a l l y  f r e e  go ld ,  The d i p  o f  t h e s e  v e i n s  is  o p p o s i t e  t o  t h a t  of 

t h e  s c h i s t  i n  t h e  a r e a ,  F i g u r e  42 i s  a mine and sample l o c a t i o n  map and 

t a b l e  1 7  g i v e s  t h e  a s s a y  r e t u r n s .  Based on e i g h t  samples ,  68 f e e t  a l o n g  

t h e  main v e i n  had an average  a s s a y  of 0 .05 ounces gold  p e r  t o n  o v e r  a 

& f o o t  s t o p i n g  wid th .  The v e i n  sys tem was sampled over  a  l e n g t h  o f  275 

f e e t .  



The main ve in  was sampled a t  two l o c a t i o n s  on t h e  s u r f a c e ,  One 

sample assayed 16 ,98  ounces gold per  ton over  a width of 0.65 f e e t  o r  

2.77 ounces gold per  ton converted t o  a &foo t  s top ing  width,  Another 

sample 97 f e e t  t o  t h e  sou theas t  a long t h e  ve in  contained no gold,  This  

o r e  assay  appears  t o  be a remnant of a mined-out h l g h ~ g r a d e  pocket ,  

I s o l a t e d  high-grade pockets  of o r e  seem t o  be  c h a r a c t e r i s t i c  of t h i s  

depos i t  , 

Based on t h e  assayed sample r e s u l t s  of t h e  underground workings t h e  

mine does n o t  have economic p o t e n t i a l  a t  t h e  p re sen t  p r i c e  of gold,  

The e a r l y  r e p o r t s  (Wi l l i s ?  1926; Palmer, 1937) of l a r g e  r e se rves  of 

moderate grade o r e  extending from t h e  F r i e s  a d i t  on t h e  south  s i d e  of 

Spruce Creek t o  t h e  summit of Spruce Mountain w e r e  n o t  s u b s t a n t i a t e d  by 

t h i s  i n v e s t i g a t i o n ,  The r e s u l t s  of t h i s  i n v e s t i g a t i o n  were s i m i l a r  t o  

t h e  1938 $nves t iga t fon  of t h e  Marty Mines Group by Joe  A, Williams, of 

t h e  Alaska-Juneau Gold Mining Company, H i s  unpublished r e p o r t  s t a t e s :  

"These o r e  d e p o s i t s  [Marty Group] bea r  no resemblance t o  

t h e  AlaskarJuneau e i t h e r  s t r u c t u r a l l y ,  m ine ra log i ca l ly ,  o r  

economically and could not  even be  hand s o r t e d  on account of 

t h e  smal lness  of t h e  ve ins  and t h e  f r i a b i l i t y  of  t h e  country 

rock,  '! 

Spot ty ,  high-grade pockets  of o r e  a r e  c h a r a c t e r i s t i c  of t he se  

d e p o s i t s  and probably most of those  exposed on t h e  s u r f a c e  have been 

mined o u t ,  Underground high-grade o r e  pockets  w i l l  be d i f f i c u l t  t o  

l o c a t e ,  



Spencer ' s  t h i r d  zone of minera ' l i za t ion  i n  t h e  Windham Bay a r e a  

Spencer l . s  t h i r d  zone o f  m i n e r a l i z a t i o n  e x t e n d s  from Spruce Creek a t  

an  e l e v a t i o n  of 2,500 f e e t  t o  t h e  s o u t h  s i d e  of Spruce Mountain. The 

Apache-Navajo p r o s p e c t ,  i r o n - s t a i n e d  zones between t h e  Apache-Navajo 

p r o s p e c t  and t h e  summit o f  Spruce Mountain, Gold S h a f t  p r o s p e c t ,  a l t e r e d  

zone s o u t h  of Spruce Mountain and c l a i m s  a t  t h e  head of S y l v i a  Creek are 
b a s e  and 

l o c a t e d  w i t h i n  t h i s  m i n e r a l i z e d  a r e a  ( f i g .  43).  The s t a i n e d  zones have/ 

F i g u r e  43 n e a r  h e r e ,  

p r e c i o u s  m e t a l s  v a l u e s  t h a t  s u g g e s t  f u r t h e r  i n v e s t i g a t i o n  may b e  war ran ted ,  

The Spruce Mountain a r e a  c o n t a i n s  s e r i c i t i c  a l t e r a t i o n  s i m i l a r  t o  

t h a t  found i n  t h e  s o u t h e a s t e r n  Sumdum G l a c i e r  minera l  b e l t  and is  

l o c a t e d  n e a r  a  magnet ic  anomaly n o t  f a r  t o  t h e  s o u t h .  

Apache-Navajo p r o s p e c t s  

The Apache and Navajo c l a i m s  were p a t e n t e d  i n  1909 by Windham Chief 

Gold Mining Company. They a r e  l o c a t e d  a t  t h e  head of Spruce Creek. A s  

of 1903, two a d i t s  60 f e e t  and 80 f e e t  long ,  and a two-stamp m i l l  were  

r e p o r t e d  on t h e  Apache-Navajo c la ims  (Spencer,  1906, p ,  41).  Work on 

t h e s e  c la ims  ceased i n  1903 because  of t h e  low grade  of o r e .  Apparent ly  

l i t t l e  work h a s  been done i n  t h i s  a r e a  s i n c e .  



Figure 43-spencer's third zone of mineralization, 
prospect and sample locations 



Figure 43.--Spencer's third zone of mineralization, prospect and 

sample locat ions. 



The two a d i t s  were dr iven  on qua r t z  v e i n s ,  Figures  44 and 45 show 

Figures  44 and 45 near  here .  

t he  a d i t s ,  and t a b l e  18  gives the  sample assay  r e s u l t s ,  There were no 

TABLE 18  near  here .  

s i g n i f i c a n t  metal values present  and only a t r a c e  of gold and s i l v e r  

were found i n  both of t he  a d i t s .  

I ron-stained zones between t h e  Apache-Navajo prospect  

and t h e  summit of Spruce Mountain 

There a r e  s e v e r a l  s t a i n e d  zones loca t ed  i n  t h e  a r e a  between the  

Apache-Navajo prospect  and the  summit of Spruce Mountain. These zones 

fol low t h e  f o l i a t i o n  of s c h i s t s  i n  t h e  a r e a  and are marked by l imon i t e  

s t a i n i n g .  Eighteen spaced ch ip  samples were taken ac ros s  t he  zones. 

Figure 43 shows t h e  sample l o c a t i o n s  and t a b l e  1 8  g ives  t h e  a n a l y t i c a l  

r e s u l t s .  Four of t h e  18 samples gave t h e  fol lowing r e s u l t s :  sample 3P116, 

a 100-foot ch ip ,  contained 5 pprn s i l v e r ,  1300 pprn l e a d  and 7600 pprn z inc ;  

3P123, a 17-foot-long ch ip ,  contained 3 pprn s i l v e r ,  0.05 pprn gold and 1900 

pprn z inc ;  3P125, a 105-foot long ch ip ,  assayed a t  3 pprn s i l v e r ,  0.05 pprn 

gold,  390 pprn copper,  60 pprn l ead  and 2100 pprn z inc ;  and 3P107, a 50-foot- 

long ch ip ,  contained 2 pprn s i l v e r ,  170 pprn l ead  and 1000 pprn z inc .  A l l  

t h e  remaining samples were anomalous i n  s i l v e r ,  gold, l ead  o r  z inc ,  bu t  
i n  much l e s s e r  amounts than  t h e  above. The mineral ized zones appear t o  
extend a t  l e a s t  300 t o  600 f e e t  ac ros s  t h e  su r f ace ,  much of which is 
i n a c c e s s i b l e  due t o  ruggedness of t e r r a i n  and snow cover. The a r e a  may 
warran t  explora t ion .  



Table 18.--Assay data, Spencer's t h i r d  zone o f  m i n e r a l i z a t i o n  

S e m i o ~ ~ a n t i t a t i  ve 
Spectrogranhi c Atomic 

Analvsis Absornt ion F i r e  Assav 
Sample Type Lenath nnm nom 

Ph f i  D e s c r i n t i  on 
F t .  (m.) ACI As Au Cu I n  

Apache-Navaio prospect  - south a d i t  
5.0 (1.5) n.5 500 L 30 13 45 rl 0.3 S c h i s t  w i t h  quar tz  s t r i n a e r s  and vein. 
7.0 (2.1) .5 5139 L 60 15 85 13 2.4 ~quscovi te  s c h i s t  w i t h  quartz. 

3P129 Channel 
3P131 do. 

Aoache-Navajo prospect - ooen c u t  
(1.5) 0.5 500 L 6 5 15 85 . S c h i s t  w i t h  Quartz w i t h  minor  n v r i t e .  3P128 do. 

Apache-rlavajo prospect - nor th  a d i t  
(2.0) L rr - 30 10 110 
(2.0) L 2000 r r  3 0 .  i n  91, 

Quar tz  vein. 
S c 3 i s t  t a l i  t h  n u a r t z  s t r i n g e r s ,  hanaina 
w a l l  o f  veY n. 

Q u a r t z  vein. 
B lack p h v l l i t e  w i t h  quartz. 
do. 

30126 do. 
3P127 do. 

3P132 do. 
3P133 do. 
3P134 do. 

5 )  M 500 N 20 l r )  45 
(1.6) 0.7 300 V 60 15 160 
(1.6) .5 ?I L 40 10 160 

I ron-sta ined zones between the .4pache-Navajo 
prosnect  and the  s u m i t  o f  S ~ r u c e  Mountain 

(0.n3t0 0.5 PI t l  L 5 2'1 
. 2 )  

('l.93to L , 2 0 0  ti  5 1. 10 

3P104 Comnosite of cuts  

3P105 do. 

Ouartz veins. 

do. 

do. do. 

Spaced ch in,  
1.0-ft. i n t e r v a l  
do. 
Spaced chip, 
2.0-ft. i n t e r v a l  
do. 
do. 
Spaced ch ip,  
1.9-ft. i n t e r v a l  
S ~ a c e d  ch in,  
2.0-ft. i n t e r v a l  
Composite c h i n  

I ron -s ta ined  sch is t .  

do. 
do. 

do. 
do. 
do. 

do. 

S c h i s t  w i t h  a Quartz ve in  w i t h  
smal l  amount o f  p v r i  te. 



Table 18. --Assay data, Spencer's t h i r d  zone o f  minera l izat ion,  continued. 

Samle 

Snaced chi9, 
2.0-ft. i n t e r v a l  
Snaced chin, 
1.0-ft. i n t e r v a l  
Spaced chin, 
2.0-ft. i n t e r v a l  
do. 

Channel 
do. 
do. 

.Soaced chin, 
1.0-ft. i n t e r v a l  
Channel 
Saaced chin, 
1.Q-ft. i n t e r v a l  
Channel 
do. 
Selected grab 

Channel 
do. 

Semiquanti t a t i  ve 
S~ec t roqranh i  c fltomi c 

P.nalvsis Absorqt i  nn F i r e  Assav 
Lenoth pnm ~ n m  nnm n e s c r i ~ t i o n  

'ft. (m.) Ag As Au Cu Ph Zn Au Ag 

~ r o n - s t a i n e d  zones hetween the A~ache-l lavajo 
prospect and tSe sumnit nf Spruce Mountain-continued 

69 2 .  1.5 L 85 61  44'1 - - I ron-sta ined s c h i s t  wi t 4  quar tz  s t r innc rs .  

17 (5.2) 3 II 0.95 239 253 1 9 0 ~  - - do. 

103 (30.5) 1.5 Y N 65 45 240 - - I ron-sta ined sch is t .  

105 (32.0) 3 H - .05 390 63 2100 - - do. 

Gold sha f t  prospect 
1.5. ( . 5 )  2 10!l00 0.15 35 351 13g N 1.0 Schis t  1-rith ,quartz. 
2.Q ( .6) .05 t1 .5 25 38 110 - - do. 
3.8 (1.2) 2 M 8.0 35 340 160 - - do. 

35 (10.7) .5 N .35 20 33 40 - - S c k i s t  w i t h  quartz nods and s t r inqers .  

1.1 ( .3 1 L 35 209 360 - - quar tz  vein. 
32 (8.81 .5 14 N 30 45 70 - - I ron-sta ined sch is t .  

N 15 50 35 1.5 ( . 5 )  .5 200 - - Quartz vein. 
8.0 (2.4) 1 '1 .05 N 40 35 N N do. - - 39 11 .25 8 3 M  200 - - Hiq'l arade se lec t ion  o f  qalena i n  

8.0-ft. t h i c k  ouar tz  vein. 
7.0 (2.1) 1.5 N L 5 210 85 - - quar tz  vein. 

.5 ( .2) 1.5 300 .05 65 310 190 - - Wall  rock surrounding above vein. 

A l tered zone soutb of Spruce Mountain 
45158 Snaced chin, 50 (15.2) 10 N 10 60 11011 140 N 3.1 I ron -s ta i  ned schis t .  

1.3-ft. i n t e r v a l  
45159 Chip 2 ( .6) .5 N N 15 21G 65 1 3.4 Di scont i  nuous quar tz  ve in o r  o l  ug. 
45163 Soaced chip. 25 (7.6) 10 N 10 450 180 65 - - I ron-sta ined schis t .  

1.0-ft. i n t e r v a l  
45161 Chip 2 ( .6) .5 N N 20 60 45 - - Quar tz  vein. 
45162 S~aced  chin, 44 (13.4) 2 N .05 75 80 130 - - I ron-sta ined schis t .  

1.9-ft. i n t e r v a l  





3P134 

ELEVATION OF 

trench 
EXPLANATION 

0 Iron-stained schist with 
some phyll~te 

7 5 ~  Strike and dip of foliation 

Quartz vein, showing dip 

Very irregular quartz vein with 
schist inclusions, showing dip 

: Trace of  adit 

u Channel sample location, length 
lo FEET 

3P127 to scale. Assay data given In 0 3 METERS 
table I8 

I 

Mapped by 1. L. Pittmon and A. Kimball, August 1973 

Figure4-4.--Apache-Navajo prospect, north adit, 
sample loco t i ons 



Figure 44.--Apache-Navajo prospect, north adit, sample locations. 





Figure 45.--Apache-Navajo prospect, south adit, sample locations. 



Gold Shaft  prospect 

Thane (1915, p. 3) reported a 20-foot s h a f t  and a 150-foot-long 

trench near t h e  summit of Spruce Mountain on t h e  Free Gold group of 

claims. Apparently there  has been very l i t t l e  add i t iona l  work on these  

claims a f t e r  1915. This area  w a s  relocated i n  t h e  1930's and e a r l y  

1940's a s  the  Gold Shaft claims. 

Our inves t igat ion revealed a flooded 14-foot s h a f t ,  four small 

open-pits, and a 156-foot-long trench. Figure 46 shows t h e  working and 

Figure 46 near here. 

sample loca t ions  near t h e  summit of Spruce Mountain. Of seven measured 

samples taken, one contained s i g n i f i c a n t  anomalous r e s u l t s ;  sample 

3P110, a 3.8-foot channel of a quartz vein, assayed 2 pprn s i l v e r ,  8 pprn 

gold, and 390 pprn lead. A l l  of the  samples were s l i g h t l y  anomalous i n  

s i l v e r  a t  0.5 pprn t o  2 ppm. 

About 1,000 f e e t  south of t h e  summit of Spruce Mountain and within 

the  Gold Shaft  claims, an 8-foot-thick quar tz  vein  appears from under 

t a l u s  a t  an e levat ion of 3,900 f e e t  and extends t o  an e levat ion of 

4,050 f e e t ,  where i t  grades i n t o  small s t r i n g e r s  and disappears under 

t a l u s  ( f ig .  43). This vein  s t r i k e s  N. 24' W. with an 80' d ip  t o  the  

southwest and follows t h e  s t r u c t u r e  of the  s c h i s t  i n  the  area.  Only 

t r a c e  amounts of gold and s i l v e r  were detected i n  the  measured samples 

taken of t h i s  vein; however, a se lec ted  grab sample of a 0.1-foot galena 

pod i n  the  vein assayed 30 pprn s i l v e r ,  0.25 pprn gold and 8,000 pprn lead. 



Altered zone south of Spruce Mountain 

A prominent altered zone occurs about 1,500 feet south of the 

summit of Spruce Mountain in a cirque. Figure 43 gives the location of 

the altered zone. The Big Diamond and Oregon Girl claims were staked in 

this vicinity in 1900. This altered zone follows the foliation of the 

gray schist and is identified by white and yellow schists which contain 

disseminated sulfides and occasional pods of quartz. Pyrite is the 

predominant sulfide but pyrrhotite, sphalerite, chalcopyrite and 

galena were found in small amounts. 

This altered zone extends from an elevation of about 3,100 feet to 

an elevation of 3,900 feet and disappears under scree at both ends. 

This zone is 120 feet thick at its lower end and 50 feet thick at its 

upper end. Five spaced chip samples taken across the zone varied in length 

between 25 feet and 53 feet. Figure 47 is a sample location map, and 

Figure 47 near here. 

table 18 gives the assay returns. All five samples were anomalous in 

silver at 0.5 to 10 ppm, in gold at 0.05 to 0.10 ppm, and in lead at 

70 ppm to 1100 ppm. Two additional 2-foot-long chip samples across 

discontinuous quartz veins contained 0.5 pprn silver and 60 and 210 pprn 

lead; in general, the quartz pods contained lesser amounts of metal than 

the altered schist. A portion of a 0.25-inch thick vein which contains 

quartz, galena, chalcopyrite and sphalerite assayed 150 pprn silver, 

0.5 pprn gold, 2100 pprn copper, 21,000 pprn lead, and 4800 pprn zinc; 
however, converted to a 4-foot width the values would only be half of 
one percent of those given. 
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Figure 46.--Workings near the summit of Spruce Mountain, sample 

locations. 
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Figure 47.--South side of Spruce Mountain, sample locations. 



C l a i m s  a t  t h e  head of Sylvia Creek 

The Bear Lode, Margaruita, Alice and Eclipse claims were staked i n  

1899 near the  head of Sylvia Creek about 1 m i l e  e a s t  of t h e  above 

mentioned a l t e r e d  zone. Although the re  is not  enough information t o  

accura te ly  loca te  these  claims ( locat ion on p l .  3), an inves t iga t ion  

was made of t h i s  area.  Mineral izat ion c o n s i s t s  primari ly of 

disseminated i ron  s u l f i d e s  associated with s t r i n g e r  zones of quartz i n  

gneiss. A 10-foot chip sample taken across a s ta ined zone, 48149, and 

a 0.3-foot channel across  a quar tz  vein  resu l t ed  in no anomalous values 

( t ab le  18). P l a t e  3 shows the  sample locat ions .  However, a se lec ted  

grab sample from the  port ion of the  s ta ined zone with t h e  most 

concentrated s u l f i d e s  gave 0.10 ppm gold. 

Chuck River lode 

The X-ray claims were located i n  1905 j u s t  northeast  of t h e  mouth 

of the  Chuck River on a peninsula known a s  Mineral Point.  A 23-foot- 

long a d i t  about 4,500 f e e t  south of the  mouth of the  Chuck River near 

the  base of t h e  peninsula may be r e l a t e d  t o  these  claims. A 23-foot- 

long chip sample (4K117) taken along t h e  length of the  a d i t  contained 

0.05 ppm s i l v e r  and 70 ppm lead. A 30-foot-long channel sample (6~123)  

taken across  an a l t e r e d  s c h i s t  i n  t h e  a rea  containing disseminated 

s u l f i d e s  contained 0.05 pprn gold. A se lec ted  grab sample of iron- 

s ta ined quartz fragments contained 1 ppm s i l v e r .  Figure 48 shows the  

sample loca t ions  and t a b l e  19 gives t h e  a n a l y t i c a l  data.  

Figure 48 near here. 

TABLE 19 NEA3 HERE. 
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Windham Bay, prospect and sample locations 



Figure 48.--Chuck River lode and north shore of Windham Bay, sample 

locations.  



North shore Windham Bay 

Samples were taken of s l i g h t l y  a l t e r e d  and pyrite-bearing s c h i s t s  

along t h e  north shore of Windham Bay ( f ig .  48). One sample contained 

280 ppm copper and 55 ppm lead ( t a b l e  19).  

A prominent iron-stained c l i f f  consis t ing  of a l t e r e d  d i o r i t e  is 

located a t  an e levat ion of 500 f e e t  above the  nor th  s i d e  of Windham 

Bay about 5,000 f e e t  e a s t  of the  mouth of Taylor Creek. The Walhalla 

claim was staked over t h i s  red-stained c l i f f  i n  1930. A 28-foot-long 

spaced chip sample was taken along its base. The sample (48155) 

locat ion i s  shown i n  f igure  48. The only metals of s igni f icance  i n  the  

sample were 30 ppm molybdenum and 0.7 ppm s i l v e r .  

Windham Bay ul t ramaf ic  body 

An aeromagnetic survey revealed a magnetic high with a maximum 

i n t e n s i t y  of 432 gammas above a 57,289 gama datum centered j u s t  nor th  

of t h e  nor th  shore of Windham Bay and south of Taylor Lake. The a r e a  

is covered with heavy timber and brush with few rock exposures except 

f o r  t h e  i n t e r t i d a l  zone o r  streambeds. Inves t igat ion revealed 

magnetite-rich hornblende pyroxenite w e s t  of Taylor Lake, on t h e  nor th  

and south shores of Windham Bay, and i n  a 1,000-foot pass between t h e  

l a k e  and bay. These rocks a r e  c l e a r l y  t h e  source of t h e  magnetic high; 

however, exposures a r e  too poor t o  e s t a b l i s h  c l e a r l y  t h e  ou t l ine  of 

the  body. 



Channel and chip samples were taken of the ultramafic exposures. 

Figure 49 is a map showing sample locations and the results of the 

Figure 49 near here. 

aeromagnetic survey. The lines of equal magnetic intensity shown have 

not been corrected for topographic effect. In addition to the standard 

analysis, selected samples were crushed to 100 mesh and the magnetic 

portion was separated in a Davis tube. Thus each sample was divided 

into two parts: a heads (original sample) concentrate (the magnetic 

portion), and a tails portion. "Some of these samples were analyzed for 

silicon, iron oxide, sulfur, phosphorous, and vanadium. Iron and 

titanium were determined by X-ray fluorescence or chemically and the 

silicon by activation analysis. The results of the analysis are shown 

in table 20. 

TABLE 20 NEAR HERE. 



Map I :  63,360 Sumdum C - 5 

Figure 49. -- Windham Bay ultramafic area, sample 
locations and aeromagnetic anomaly 



Figure 49.--Windham Bay ultramafic area, sample locations and 

aeromagnetic anomaly. 



Table 20.--Assay data, Windham Bay ul t ramaf ic area 

Semfquantf t a t i  ve 
X-Rav Act ivat ion Davis Tube Atomic Spectrogranhi c 

Flouresence Analvsis Seperati on Absomti on Analvsis 
sample F~ercent,i pet-;;it ne rcen t nom percent Description 

-110 mesh +!+ N i  C r  t e  

North shore of Mindhan Bay - continued 
4S168 16.8 1.23 42.7 - 220 50 100 15 
45168 72.0 .38 1.9 3 . 4  - - - - 
45168 
4S169 
45169 

4S169 
5S080 

55081 
5S082 
5S083 
5S084 
55085 
55088 
55089 
55090 
55091 
55092 
55093 
Heads 

Pvroxeni t e  containing 
magnetite a1 tered t o  

'anphihnl i te i n  places 
w i th  occasi onal podr 
pemat i t ic  b i o t i t e  
amphi bol  i te. 

Tai 1s 
4K099 Boulder fan o f  dark 

coarse-grai ned horn- 
b lendi  te. 

do. 
Very coarse-grai ned 
hornblende w i t h  b i o t i t e  
crystals.  

P y r i t i c  port ions o f  
hornblende-bioti t e  
rocks. 

Hornblende-bioti t e  rocks. 
F i  ne-grai ned mi caceous 

and h i g h l y - s i l i c f i e d  
phase o f  b i o t i t e  rocks. 

Hi qh-grade se lec t ion  o f  
su l f ides  i n  hornblende- 
b i  o t i  t e  rocks. 

Random rubble select ion 
along 100 ft, o f  beach, 

South shore o f  Windham Ray - continued 
48.3' - .  L 70 1500 
21.6 9.4 m e  - - Pvroxeni t e  contain ins 

magnetite a1 tered t o  
amphi h o l i  t e  i n  places 
w i th  occasional pods o f  
pemat i t ic  b i o t i t e  
amphi ho l  i te. 

~ e s t ' o f  Taylor Lake - continued 
40.7 - - - - - Hornblende pyroxeni t e  

w i th  magnetite. 
do. 

do 
do. 



Table 20.--Assay data, Windham Bay u l t r a m a f i c  area, cont inued. 

Chemical 
Analvs is  
percent  

Pe F e t t  5 P V 
Sample Tvpe 

45168 - +cads 
4S168 - maqnetic 

concent r a t e  
45168 - t a i l s  
45169 - heads 
45169 - mannetic 
concentrate 

45169 - t a i l s  
5S080 

55981 
55032 
55983 
55084 
55085 
55088 
55089 
55393 
5599 1 
55092 
55093 
tleads 

Nor th shore o f  Windham Bay 
Channel 10.C) (3.')). - 
do. 10.0 (3.0) - 
do. 1 0 0  (3.0) - 
do. 10.0 (3.0) - 
do. 19.0 (3.f)) - 
do. 10.0 (3.0) - 
Spaced chip, 25 (7.6) - 
I-ft. i n t e r v a l  
do. 2 5 (7.6) - 
do. 2 5 (7.6) - 
do. 32 (9.8) - 
do. 32 (9.8) - 
do. 3 1 (9.4) - 
do. 25 (7.6) - 
do. 2 5 (7.6) - 
do. 25 (7.6) . - 
do. 25 (7.6) - 
do. 25 (7.6) - 
do. 2 5 (7.6) - 
Composite o f  55080- 320 (97.5) 13.2 
085 & 088-093 
do. 320 (97.5) 53.3 Magnetic 

concentrate 
Ta i  1s 
4K099 

do. 320 (97.5) 10.6 - - - 
Spaced chip, 86 (26.2) - - - - 
1 - f t .  i n t e r v a l  

do. 
Chin 

SeJected grab .. - - - - - 
Chip 
do. 

Selected qrab - 
Pandom 9rah - 

South shore o f  \findham Bay 
Chin 10.0 (3.0) - 
do. 10.0 (-3.0) - 45204 - heads 

45204 - magnetic 
concentrate 

4S20A - t a i  1s 
55086 

do. 10.0 (3.0) - 
Snaced chin, 17 (5.2) - 
1-ft, i n t e r v a l  
do. 17 (5.2) - 

West o f  Tay lo r  Lake 
Spaced chip, 13 (3.9) 15.5 
1-ft. i n t e r v a l  
do. - -.  75.1 

45269 - heads 

4S269 - maonetic 
concentrate 

45269 - t a i l s  
45272 

do. - ,lo, 1 
Spaced chip, 12 (<7) - 
0.5-ft. i n t e r v a l  





In  general ,  the  r e s u l t s  of ana lys i s  of the  l a r g e r  measured samples 

ind ica te  t h a t  the  i ron  content and recovery of magnetic i r o n  a r e  f a r  

below t h a t  of the  Snettisham i ron  deposi t ,  located 30 m i l e s  north.  The 

i r o n  content  of t h e  320-foot spaced chip sample taken on t h e  nor th  side 

of Windham Bay was 13.2 percent;  a concentrate can be produced by 

magnetic recovery t h a t  comprises about 5.9 percent  of the  o r i g i n a l  

sample with a grade of 53.3 percent i ron .  A t  Snettisham, a composite 

sample of d r i l l  holes  averaged 18.9 percent i r o n  with a 19 percent 

magnetic recovery of t h e  o r i g i n a l  sample with a grade of 64 percent  

i ron  (Thorne, 1956). This lower magnetite content probably l a r g e l y  

accounts f o r  the  much lower aeromagnetic i n t e n s i t y  of the  anomaly over 

t h e  Windham Bay body than over the  Snettisham body (432 gammas versus 

2154 gammas). Analyses do not i n d i c a t e  s i g n i f i c a n t  copper o r  n ickel .  

In  general ,  while the  Windham Bay ul t ramaf ic  may be s imi la r  i n  

some respec t s  t o  o ther  u l t ramaf ic  bodies i n  Southeast Alaska t h a t  a r e  

considered po tenr i a l  i r o n  o r  copper n icke l  mines, samples taken from 

t h i s  body during our study l ack  s i g n i f i c a n t  i ron ,  copper o r  n ickel .  



Holkham Bay prospect 

The Holkham Bay prospect is  a t  t h e  2,000-foot e levat ion on t h e  

southwest shore of Endicott Arm across  t h e  A r m  from Fords Terror and 

due east of Windham Bay (pl .  3). An overgrown foot  t r a i l  leads  t o  t h e  

property from t h e  cove on t h e  Sulphide prospect 2 m i l e s  t o  t h e  northwest. 

Gold-bearing quartz veins were discovered about 1900 and have been 

pe r iod ica l ly  restaked,  most recent ly  i n  1956 a s  four claims of t h e  Gold 

Seal-Gold Coin group. A Gibson m i l l  was formerly present  near t h e  upper 

workings a t  the prospect.  Local r e s iden t s  ind ica te  t h i s  was  during t h e  

1930's. 

A 1- t o  2-foot-thick quartz vein  has been explored by 240 f e e t  of 

underground workings consis t ing  of a 170-foot d r i f t  with th ree  s tope  

r a i s e s  ( f igs .  50 and 51). Surface p i t s  ind ica te  the  vein  is  a t  least 

Figures 50 and 51 near here. 

400 f e e t  long. A second vein  more than 6 f e e t  t h i c k  is wel l  exposed f o r  

severa l  hundred f e e t  along s t r i k e  and has been explored with severa l  

shallow s h a f t s  and open cuts .  A 65-foot crosscut  driven below t h e  h i l l  

toward t h i s  vein f a l l s  severa l  hundred f e e t  s h o r t  of i n t e r s e c t i n g  the  

projec t ion of t h e  vein. Figure 50 shows re la t ionsh ips  of these  

fea tures .  Wall rocks i n  the  upper workings a r e  g r a p h i t i c  s c h i s t s  with 

t r a c e s  of g y r r h o t i t e  of t h e  p h y l l i t e  and s l a t e  map uni t .  They are 

considerably sheared and i n  places i n t e r f i n g e r  with t h e  quar tz  vein.  

Host rocks of t h e  t h i c k  quar tz  vein  t o  the  east appear more s i l i ceous .  



Brief  r e f e rences  t o  t h e  proper ty  i n  e a r l y  l i t e r a t u r e  (Spencer, 

1904, 1906; Brooks and o t h e r s ,  1908, 1909) i n d i c a t e  t h a t  much of t h e  

development descr ibed above and seen dur ing  t h i s  s tudy had been done 

by 1909. A t raml ine  swath r epo r t ed ly  cu t  i n  1908 i s  s t i l l  v i s i b l e ,  but  

no t raml ine  was constructed.  

F i f t y  channel samples were c u t  normal t o  t h e  qua r t z  ve ins  i n  

su r f ace  and underground exposures. Twenty-six of t hese  were c u t  i n  

t h e  upper ur,.derground workings where the  b e t t e r  gold va lues  were found 

( t a b l e  21). With t h e  except ion of a s i n g l e  assay  of 4.89 ounces gold 

TABLE 21 NEAR HERE. 

per  ton  ac ros s  a 0.9-foot ve in ,  va lues  i n  t h e  d r i f t  ranged from n i l  t o  

0.61 ounces gold per  t on  and averaged 0.094 ounces gold per  ton. 

Average v e i n  width i s  about 1-1/2 f e e t .  About ha l f  of t h e  samples 

contained a trace t o  a few ppm s i l v e r  bu t  no o the r  meta ls  of s i g n i f i c a n c e  

al though an  occas iona l  s u r f a c e  sample gave s l i g h t l y  anomalous va lues  i n  

z inc  o r  lead.  

Based on t h e  sample r e s u l t s ,  the  mined-out high-grade o r e  s h o o t -  

probably contained 20-50 ounces of gold. Fur ther  development of t h e  

mine was c u r t a i l e d  by lower gold va lues  and the  v e i n  pinched ou t  i n  the 

d r i f t .  



Figure goa -- Holkham Bay prospect, workings and sample locations 



Figure 50.--Holkham Bay prospect, workings and sample locations. 



NOTE: Plan of drift a t  breast heigth and 
essentially horizontal. Plans .of the 
three stope raises ore in theaplane 
of the vein which dips 38-45 west 

Vertical Sections of Raises 
View to North 

CAVED 

! 
N 

I 

(same scale as mop) 

3K145 

SECTION 
North open raise . ---------------- 

toe of cut $ 
vertical c l ~ f f  fa 

0 
Open stope raise -- -------------- - 

134 

C 
SECTION CC' 

EXPLANATION 

Graphitic schlst with 
traces of pyrrhotite 

\70 Strike and dip of foliation 

Quartz vein, showing dip 

Adit with portal set a - -- _I-- lnacessible worklngs 

H Channel sample location, 
3K'29 length to scale 

A Channel sample in raise 
3K140 

A s s a y  d a t a  given in table Zl 

0 20 FEET - METERS 0 6 

Mopped by T. L. Pittmon ond A. Kimboll, August 1973 
I 
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sample locations 



Figure 51.--Holmam Bay upper workings, sample locations. 



Table 21.--Assay data, Holkham Bay prospect. 

Sample 

Channel 
do. 
do. 
do. 

Channel 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 

do. 
do. 
do. 
do. 
do. 
Channel 
do. 
do. 

do. 
do. 
do. 
do. 
do. 

Semiquanti t a t i v e  
Spectrographic Atomic 

.Analysis Absorption F i r e  Assay 
p pm ppm PPm 
Ag Au Pb Au Ag 

Vein #1, surface exposure 
(0.5) N N L - - 
I ::I N 0.05 N - - 

N 2.0 5 - - 
( ,9) N 6.2 . L 8.6 7.5 

Vein #1, underground exposure (upper workinqs) 
(0.2) 0.5 13.0 20 1.4 2.7 
( .5) .5 21 .O 5 11.7 1.4 
( .2) N .50 L - - 
( . 2 )  .5 15.0 15 N .3 

I :W N .55 10 - - 
N 3.0 15 - - 

( .6) 2 8.0 15 19.9 5.1 

[ ::I 1 .30 311 - - 
N .10 10 - - 

( .4) N .05 5 - - 
( .2) N 1.4 SO - - 
( .2) .5 L 25 - - 
( .8) .5 .05 25 - - 

( ~ 3 )  1.5 .10 45 - - 
( -1)  N .60 5 - - 
( .6) N N L Y L 
( .6) 1 3.8 20 N 1 .O 
( -8)  N .45 L - - 
( .6) 1 L 25 - - 

N N L - t1:8 - 
N 3;O. 10 0.7 1.7 

[ 0 3 )  7 330 20 167.6 15.4 
.3) L .50 L 0.3 2.7 

Descr ipt ion 

Iron-stained quartz vein. 
S l i g h t l y  i ron-sta ined quartz vein. 
Iron-stained nuartz vein. 
do. 

Quartz vein. 
Iron-stained quartz vein. 
Quartz vein. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do, 
do. 
Sheared zone i n  ~ h v l l i t e  and sch i s t  
w i t h  t h i n  ouartz vein. 

Schist  w i t h  0.1- f t  band of nuartz. 
Quartz vein. 
do. 
Ton 2.0 ft o f  4.7-ft  t h i c k  ouartz vein.. 
Bottom 2.7 f t  of 4.7-ft  th ick  quartz vein. 
Ton 2.1 ft of 4 .3- f t ' th ick  auartz vein. 
Bottom 2.2 f t  of 4.3 ft th i ck  quartz vein. 
Quartz w i t h  t h i n  sch i s t  part inas, none 
more than 0.1 ft th ick .  

Quartz vein. 
do. 
do. 
do. 
Sheared zone w i th  1.8- f t  t h i ck  Quartz vein. 



Table 21. --Assay data, Hol kham Bay prospect, continued. 

Semiquanti t a t i v e  
Spectrographic Atomic 

Analvsis A b s o r ~ t i o n  F i r e  Assay 
Sample Type 

3K146 Channel 
3K147 do. 
3K148 do. 
3K149 do. 

3K150 do. 
3K151 do. 
3K152 do. 

3K153 do. 
3K154 do. 
3K155 . do. 

3K156 . Channel 
3K157 do. 
3K158 do. 

3K159 Channel 
3K160 do. 
3K161 do. 

3K162 Chip 
3K163 Channel 
3K164 do. 
3K165 do. 

Vein #2, surface exnosure 
7.0 (2.1) . 0.5 0.05 25 - - 

12.0 (3.7) N L 5 - - 
12.0 (3.7) 1 2.0 110 - - 
10.0 (3.0) 3 .60 50 - - 

Vein #3, surface exposure 
5.5 (1.7) 5 3.8 1100 8.9 28.1 
5.5 (1.7) L 2.8 45 7.20 L 
6.1 (1.9) N L 20 - - 

Vein #3 extension, surface exDosure 
10.7 (3.3) 0.5 N 30 - - 

N 0.20 L * - 
.5 .25 35 *- - 

Lower a d i t  
L N 5 - - 

0.7 0.05. 85 - - 
N .75 10 - - 

Descr ipt ion 

Quartz vein 
Quartz vein w i th  schistose bands. 
do. 
Quartz and sch is t ,  hanging wa l l  

o f  quartz vein. 
P i t  i n  auartz vein. . . 
do. 
Quartz and schist ,  hanging wal l  

o f  auartz vein. 
~ u a r t z  vein. 
do. 
do. 

Quartz vein w i t h  t h i n  schistose bands. 
do. 
do. 

Quartz vein. 
do. 
Quartz vein, minor i n te r f i nae r i ng  w i t h  

sch is t .  

Gneissic rocks. 
Quartz vein. 
0.1-ft  t h i ck  quartz vein enclosed i n  schist .  
Quartz vein. 





Spruce Creek p l a c e r s  

P l a c e r  gold was discovered near  Windham Bay i n  1869 (Spencer, 19Q6), 

probably on Spruce Creek al though dra inage  i s  not  s p e c i f i e d ,   noth her 

r epo r t  i n d i c a t e s  t h a t  s l u i c e  box remains were found on upper Spruce 

Creek by t h e  1869 p rospec to r s ,  

Spruce Creek, which is  about 3 mi les  long,  c ros se s  s e v e r a l  s l i g h t l y  

mineral ized p h y l l i t i c  s c h i s t  b e l t s  which were prospected f o r  lode  gold.  

There appear t o  have been s e v e r a l  small  mining ope ra t i ons  a long  t h i s  

b e l t  ( f i g .  26), Severa l  p l a c e r  bas in s  were a l s o  iden tAf ied  and Spencer 

(1904 and 1906) noted t h a t  e a r l y  a t tempts  were made t o  mine two of these .  

A p l a n t  w a s  i n s t a l l e d  i n  t h e  f i r s t  bas in  (nea re s t  t h e  c reek  mouth) i n  

1888 about 1 / 4  m i l e  from t i dewa te r ,  Mining was conducted about t h e  same 

time i n  a second bas in  a m i l e  upstream a t  an e l e v a t i o n  of 750 f e e t .  

P l ace r  c la ims covering both bas in s  were pa ten ted  be fo re  1900. Concurrent 

o t h e r  ope ra t i ons  were a l s o  r epo r t ed  i n  smal le r  ba s in s  f u r t h e r  upstream, 

There has  been l i t t l e  p l a c e r  mining f a r  t he  p a s t  50 years .  Operat ions 

ceased i n  t h e  mid-50"s- To ta l  p l a c e r  product ion from Spruce Creek was 

probably smal l ,  however t h e r e  a r e  no product ion records ,  It is doubt fu l  

t h a t  t he  c reek  con ta in s  undiscovered p l a c e r s  of any importance. 



Reconnaissance during the  present  s tudy showed t h a t  e a r l y  mining 

removed ex tens ive  g rave l s  from t h e  f i r s t  (lowest) bas in ;  however, no 

evidence could be found of mining i n  t h e  second bas in .  Well above t h e  

two bas ins  remnants of p l a c e r  p ipe ,  o ld  c u t s ,  cab in  r u i n s ,  and one w e l l -  

cons t ruc ted  bu t  o l d  dry-wall d ive r s ion  wi th  d i t c h  were seen  a long  upper 

Spruce Creek between an e l e v a t i o n  of 1,600 and 2,500 f e e t .  Shallow 

grave ls  and small  po tholes  i n  o r  c l o s e  t o  bedrock a long  p a r t s  of t h e  

upper creek would have been w e l l  s u i t e d  f o r  small-scale  hand mining 

methods e s p e c i a l l y  during low water  per iods .  

During e a r l y  mining about 10 a c r e s  of t h e  f i r s t  bas in  were s l u i c e d  

by means of a bedrock tunne l  s e v e r a l  hundred f e e t  long d r iven  be fo re  

1890 through t h e  greenstone b a r r i e r  a t  t h e  lower end of t h e  bas in  and 

through which t h e  c reek  now flows. The bas in  f l o o r  nea r  the tunnel  

en t rance  i s  probably more than  80 f e e t  below t h e  o r i g i n a l  bedrock s t ream 

I 

, channel which c ros ses  t h e  b a r r i e r  j u s t  south  of t h e  tunne l  site. A 
I 

I second sma l l e r  tunnel  10 f e e t  beneath t h e  o r i g i n a l  s t ream channel is  
I 

almost completely obscured and probably p reda te s  t h e  lower tunnel .  



The lower basin i s  evidently of g l a c i a l  o r ig in .  Blue cl-ay and silt  

l aye r s  dip gently i n t o  the  basin and marine(?) f o s s i l s  are present  more 

than 20 f e e t  belaw t h e  o r i g i n a l  surface  of the  basin.  Poorly so r t ed  gravel  

and cobble l aye r s  above the  blue c l ay  a r e  suggest ive of d e l t a  f o r e s e t  

beds t h a t  were probably deposited when pos t -g lac ia l  seas  were higher 

than the  b a r r i e r .  These deposi ts ,nowseen along the  margins of the  

bas in ,  a r e  t runcated and capped by near ly  hor izonta l ,  moderately w e l l  

so r t ed  gravels  s l i g h t l y  higher than the  o r i g i n a l  stream channel and 

probably represent  t h e  o r i g i n a l  topography over the  basin.  Gold was 

read i ly  panned from t h i s  l a y e r  but l i t t l e  could be panned elsewhere 

except f o r  a few colors  j u s t  above t h e  blue clay.  L i t t l e  could be  

panned from the  sloping,  poorly so r t ed  gravel  layers ,  from bars  o r  

from behind stream boulders where concentrat ion might be expected. 

Spencer (1904) noted t h a t  t h e  p o s s i b i l i t y  of making wages with 

shovel and pan along the  edges of the  deposi t s  had been demonstrated, 

but  t h a t  the  l a r g e r  opera t ions  f a i l e d .  From t h i s  and from our 

observations i t  appears t h a t  some pay s t r eaks  were found i n  t h e  o r i g i n a l  

stream channel but probably did not  p e r s i s t  i n  t h e  less sor ted  bas in  

f i l l  below the  b a r r i e r  l eve l .  
/ 



Sixteen panned concent ra tes  c o l l e c t e d  from a range of types of 

depos i t ion  wi th in  the  lower bas in  were f i r e  assayed f o r  gold ( f ig .  52 and 

t a b l e  2 2 ) .  A few c o l o r s  could usua l ly  be panned a t  t hese  s i t e s .  

Figure 52 near  here .  

- 

TABLE 22 NEAR HERE. 

Analyses run on t h e  minus and p l u s  80 mesh f r a c t i o n s  show t h a t  t he  

percent  of gold i n  t he  sample does no t  sys t ema t i ca l ly  c o r r e l a t e  wi th  

one o r  t h e  o t h e r  of t he  f r a c t i o n s .  Milligrams of gold i n  t h e  t o t a l  

sample was converted t o  ounces of gold pe r  cub ic  yard of ma te r i a l  i n  

p lace .  One sample (4K143) from a moderately w e l l  s o r t e d ,  nea r ly  

ho r i zon ta l  g rave l  1 5  f e e t  h igher  than  t h e  b a r r i e r  assayed 0.017 ounce 

pe r  cubic  yard.  A l l  o t h e r  samples were from lower i n  t h e  bas in ;  seven 

assayed between 0.0026 and 0.001 ounce gold pe r  cubic  yard whi le  t h e  

gold content  of t h e  remaining e i g h t  samples w a s  below t h e  l i m i t  of 

q u a n t i t a t i v e  determinat ion.  The samples taken i n  t he  bas in  a r e  of 

s e l e c t e d  m a t e r i a l  and do n o t  sys t ema t i ca l ly  app ra i se  t h e  ground except  

i n  t he  sense  t h a t  most came from l o c a l i t i e s  where above average va lues  

might be expected. Sample r e s u l t s  i n d i c a t e  t h a t  t h i s  i s  n o t  an 

economically minable depos i t .  



Table 22.--Placer workings in the first basin o f  Spruce Creek. 

Sample ozlcu yd 1/ 

11 Calculated from mg total gold by f i r e  - 
assay analysis (14 in. pan at 270 ~ans/cu yd) 



Areas of similar elevation, Panned concentrate sample, 
probably representing the A4K139 assay data given in table 22 
gravel surface of the pre- 
tunnel drainage system Q 100 FEET 

I Bars and terraces 
,I investigated 

i-+-f 
0 30 METERS 

Sloping beds probably repre- 
sents foreset beds of delta 
deposit 

L \ 
I a 

Mq.pp.4 A.Smball ond M.A.PorLo, Ju ly If 74 

F~oure j2.- Placer worklncls in  the f i rst  basin of Spruce a 

Creek, sample -locotions 



Figure 52.--Placer workings in the f irst  basin of Spruce Creek, 

sample locations. 



Chuck River p l a c e r s  

The Chuck (Shuck) River and two of i t s  t r i b u t a r i e s ,  Sylv ia  (Sylva) 

and S l a t e  Creeks e n t e r i n g  t h e  r i v e r  between 1 and 4 mi les  above t h e  mouth, 

a r e  repor ted  by Spencer (1906) t o  have been t h e  scene of some indeterminant  

amount of p l a c e r  a c t i v i t y  near  t h e  t u r n  of t h e  century.  The Chuck River  

proper which is about 15  m i l e s  long and flows i n t o  Windham Bay from t h e  

south p re sen t s  s e v e r a l  bas ins  t h a t  might have some p o t e n t i a l  f o r  p l a c e r  

1 depos i t ion .  About 25 p l a c e r  c laims were loca t ed  a long  i t . n e a r  t h e  t u r n  
I 

of t he  century.  According t o  mining records  most qf t hese  claims were 

grouped crudely 3, 5 and 10 mi les  from the  mouth. Spencer (1906) 

d iscussed  a horseshoe bend about 8 mi les  above the  mouth where a 300-foot 

d ive r s ion  tunnel  repor ted ly  was d r iven  i n  1903 l eav ing  g rave l s  a c c e s s i b l e  

f o r  mining. Whether they were mined is  uncer ta in .  A long-time nearby 

1 r e s i d e n t  of t he  Windham Bay v i c i n i t y  i nd ica t ed  t h a t  t h i s  s i t e  was 

1 un l ike ly  t o  have been very product ive because of low gold va lues  and 

1 because of t h e  unfavorable phys i ca l  condi t ions  f o r  p l a c e r  mining. There 

1 is no mention of p l a c e r  product ion from t h i s  r i v e r  i n  Spencer 's work o r  

I 

i n  t he  Bureau of Mines records.  

Sylv ia  Creek is about 4 miles  long and flows i n t o  t h e  Chuck River 

from the  east. About 20 p l a c e r  c laims were loca t ed  along i t  near t he  

t u r n  of t h e  century ,  S l a t e  Creek, a l s o  about 4 mi les  long,  flows i n t o  

t h e  Chuck River from the  west .  Spencer (1906) r e p o r t s  t h a t  a hydraul ic  

l i n e  and s l u i c e  boxes were s e t  up around t h e  t u r n  of t h e  century  on a 

group of t h r e e  claims c a l l e d  t h e  Lost  Rocker group t h a t  were loca t ed  i n  a 
basin about 1 / 2  m i l e  from t h e  Chuck River.  There i s  no record of 
product ion from e i t h e r  Sylv ia  o r  S l a t e  c reeks  al though some probably d id  
occur ,  

174 



Place r  Lakes 

I 
Place r  Lakes comprise two small  g l a c i a l  l a k e s  s i p a t e d  i n  a  rugged 

bas in  6 miles  sou theas t  of Windham Bay ( loc .  no. W10, p l ,  2) a t  an 

e l e v a t i o n  of about 3,300 f e e t .  Records show t h a t  t h e  p l a c e r  c la ims were 

l oca t ed  near  t h e  l a k e s "  o u t l e t  i n  1898, 

A proposal  t o  d r a i n  t h e  lakes by tunne l  dur ing  the  2930% and mine 

p l a c e r  gold from t h e  l ake  bas in  sediments i s  considered by l o c a l  

r e s i d e n t s  t o  have been a promotional scheme. A t  t h e  time a 7-mile t r a c t o r  

t r a i l ,  now l a r g e l y  o b l i t e r a t e d ,  was cons t ruc ted  from the  mouth of Sy lv ia  

Creek on Chuck River  t o  t h e  l a k e  shore.  

The l a k e s  were f rozen  and snow covered t h e  bas in  when v i s i t e d  i n  

l a t e  J u l y  1975. A l a r g e  composite grab sample of s t ream sediments was 

obtained nea r  t h e  mouth of t h e  l a r g e s t  s t ream e n t e r i n g  t h e  l ake .  This  

sample assayed 0,005 ounces gold pe r  cubic  yard (using 1,s tons pe r  cubic  

yard cdnverslon, volume was no t  measured). 

There is  no i n d i c a t i o n  e i t h e r  i n  t h e  records  o r  on t h e  ground t h a t  

any mining occurred,  



Sanford Cove t o  Taylor Lake 

The Sumdum Chief gold mine, t he  Croney and Taylor Lake prospec ts  

a r e  loca ted  between Sanford Cove and Taylor Lake, The geology of t h e  

two a r e a s  is s i m i l a r :  gray f i s s i l e  g r a p h i t i c  l imestone o r  p h y l l i t e  c u t  

by numerous small  qua r t z  s t r i n g e r s  and ve ins  which genera l ly  fol low t h e  

f o l i a t i o n ,  Occasionally l a r g e  qua r t z  ve ins  i n  excess  of 1 f o o t  i n  

th ickness  c ros scu t  f o l i a t i o n .  Some of t hese  l a r g e  ve ins  conta in  gold, 

s i m i l q r  t o  t he  mine ra l i za t ion  of t h e  Spruce Creek lodes  i n  t h e  Windham 

Bay a r e a ,  The Sumdum Chief gold mine, Croney proper ty  and t h e  Taylor 

Lake a r e a  were i n v e s t i g a t e d ,  The Sumdum Chief gold mine operated from 

1895 t o  1904 and was t h e  only mine i n  t he  Tracy ArwFords Ter ror  a r e a  

with s i g n i f i c a n t  product ion,  

Sumdum Chief gold 

The Sumdum Chief gold mine, made up of two gold ve ins  known a s  t h e  

Sumdum Chief and the  Bald Eagle, Is loca t ed  about 2 mi les  south of Sanford 

Cove on Bald Eagle Creek and c o n s i s t s  of f i v e  pa ten ted  claims. This  

mine accounts f o r  nea r ly  a l l  product ion from the  s tudy  a rea ,  Figure 53 

Figure 53 near  h e r e ,  

shows t h e  claim loca t ions .  According t o  Spencer (1906), two lodes  were 

mined from a 3,500-foot haulage d r i f t .  The Bald Eagle lode  was 

i n t e r s e c t e d  a t  a depth of 500 f e e t  where i t  was 20 f e e t  wide and c a r r i e d  
0.5 t o  0.10 ounces gold per  ton. On t h e  su r f ace ,  t h i s  lode  was two f e e t  
wide and assayed 0.48 t o  0.73 ounces gold per  ton. The Sumdum Chief lode  
was i n t e r s e c t e d  a t  a depth of 1,200 f e e t  where i t  w a s  only a narrow ve in  
f i l l i n g .  On t h e  su r f ace ,  t h i s  l ode  was t h r e e  f e e t  wide. Between 1895 and 
1903, approximately 24,000 ounces of gold and probably the  same amount of 
s i l v e r  were recovered from these  ve ins  (Becker, 1897, p .  763. The average 
grade of o r e  was repor ted  a t  approximately 0.39 ounces gold pe r  ton. 



According t o  Roppel (1971). a 1,600-foot r a i s e  was d r iven  from t h e  

end of t h e  3,500-foot haulage d r i f t ,  The f i r s t  p a r t  of  t he  r a i s e  

i n t e r s e c t e d  ore ,  then only bar ren  rock ,  By 1903, both o r e  bodies  were 

s toped out  and, when a  diamond d r i l l i n g  program f a i l e d  t o  r evea l  another  

o r e  body, t h e  mining equipment was removed, Mining a c t i v i t y  never 

revived i n  t h e  a r e a  except  f o r  a  brief  f l u r r y  of a c t i v i t y  i n  1907 when 

an at tempt  was made t o  re-open the  a d i t  t o  mine o t h e r  c la ims i n  t h e  a r e a  

(Roppel, 1971, p.  50). 

InvestAgation of t h e  Sumdum gold proper ty  revea led  t h e  s i te  of t h e  

former m i l l  on Robbins Creek a t  an e l eva t ion  of 500 f e e t ,  A m i l e  of 

corduroy road and a  s u r f a c e  tram goes from Sanford Cove t o  t h e  m i l l ,  An 

a e r i a l  tramway goes from t h e  m i l l  t o  t he  caved p o r t a l  of t h e  Sumdum Chief 

gold mine main haulage way, A l l  a r e  n e a r l y  o b l i t e r a t e d .  What is  probably 

t h e  Sumdum Chief ve in  and an openfng t o  a  s t o p e  were found a t  an 

e l e v a t i o n  of 1,600 f e e t ,  The Bald Eagle ve in ,  which r epo r t ed ly  would be  

exposed a t  an e l eva t ion  of about 1,000 f e e t  i n  Bald Eagle Creek, was no t  

seen and was probably covered wi th  s l i d e  snow o r  rubble ,  F igure  54 shows 

Figure  54 near  h e r e ,  
-- 

t he  l o c a t i o n  of t he  pa ten ted  claims t h a t  i n d i c a t e  t h e  probable  o r i e n t a t i o n  

o f  t h e  Bald Eagle v e i n ,  Thfs f i g u r e  a l s o  shows t h e  l o c a t i o n  of t h e  

samples,  m i l l s i t e ,  and main p o r t a l ,  



---. Early acess route, 
approximately 
located 

Outline of patented 
claims is shown 

Contour interval 
500 ft. 

Figure B.-- Index map of Sumdurn Chief Mine 
area 



Figure 53.--Index map of Sumdum Chief mine area. 





Figure 54.--Sumdurn Chief mine area, sample locations, mine workings and 

patented claims. 



The only a c c e s s i b l e  mine working is a s1tope on t h e  Sumdum Chief 

ve in .  The opening is loca t ed  on a p r e c i p i t o u s ,  cleaver-shaped r i d g e  900 

f e e t  below a n a t u r a l  he l i pad  i n  t h e  2,500-foot pass  a t  t h e  head of Bald 

Eagle Creek, Approach from below a long  Bald Eagle Creek would no t  be  

f e a s i b l e  except  on avalanche snow e a r l y  i n  t h e  season,  The rock and 

timber i n  t he  s t o p e  have d e t e r i o r a t e d  and i t  should be en t e r ed  wi th  ca re .  

Samples were taken of s t r i n g e r  zones of qua r t z  a long  t h e  r i d g e  near  

t h e  s tope  on the  s u r f a c e ,  One sample was taken of t h e  apparent  Sumdum 

Chief ve in  on a s h a f t  p i l l a r  i n  a s tope ,  A rough ske t ch  was made of 

this p a r t  o f  t h e  s tope  ( f l g .  551, The a t t i t u d e  of t h e  s tope ,  N, 80" E, 

Figure  55 nea r  he re .  

and i n c l i n e d  84' t o  t he  nor th ,  is t h e  same a s  t h e  a t t i t u d e  of t h e  1-foot 

t h i c k  qua r t z  v e i n ,  The f i s s i l e  g r a p h i t i c  l imestone h o s t  rocks of t h e  

p h y l l i t e  and s l a t e  map u n i t  s t r i k e  N ,  16 W ,  and d i p  81' N ,  The y e i n  was 

v i s i b l e  on t h e  s u r f a c e  above t h e  opening b u t  was not  a c c e s s i b l e .  This  

opening is  probably a t  o r  near  t he  h ighes t  l e v e l  of workings,  The q u a r t z  

v e i n  contained minor p y r i t e ,  s p h a l e r i t e ,  galena,  cha l copyr i t e  and gold 

i n  disseminated f i n e  g r a i n s ,  The gold appears  t o  have been introduced 

wi th  qua r t z  and o t h e r  s u l f i d e s  and is i n t e r g r a n u l a r  w i t h  t h e  qua r t z ,  

o f t e n  forming ad j acen t  t o  s u l f i d e s .  



The one sample t o  d isplay  s i g n i f i c a n t  values,  a 1-foot long chip  

sample (48365) across  what is  probably the  upper p a r t  of t h e  Sumdum Chief 

ve in  assayed 30.2 pprn (0.88 ounces per  ton) s i l v e r ,  26.1 pprn (0.76 ounces 

per ton) gold, 940 pprn copper, 1,900 pprn lead and 3,100 pprn z inc  ( t a b l e  

23). Gross value of t h i s  sample i n  gold and s i l v e r  f o r  a &foot mining 

TABLE 23 NEAR HERE. 

width is abcut $26 per ton ($130 per  ounce gold and $4.50 per  ounce 

s i l v e r ) .  A 0.4-foot channel sample (4S366) taken across  the  back of t h e  

s tope  entrance assayed a t  2 ppm s i l v e r ,  0.4 pprn gold,  180 pprn lead ,  and 

660 pprn einc.  The remainder of the  samples, including those of small 

quartz ve ins  and s i l i c i f i e d  zones around the  s tope  and the  two taken on 

the  r idge  d id  not  contain s i g n i f i c a n t  metal  values. 

Stream sediment samples were taken from Bald Eagle and Robbins Creek. 

O f  four samples from Bald Eagle Creek, t w o  contained 0.10 pprn and 0.40 

pprn gold, and four  contained 1 t o  2 pprn s i l v e r .  A stream sediment sample 

taken i n  Robbins Creek above Bald Eagle Creek contained 1 ppm s i l v e r .  



Figure 55.-Sumdum Chief stope, sarrpk locations 



Figure 55.--Sumdurn Chief stope, sample locations. 



Table 23.--Assay data, Sumdum Chief mine area. 

Sample 

Chip 
Channel 
do. 
do. 
do. 

Chip 
do. 

Channel 

Chip 

Stream sediment 
do. 
do. 
Stream sediment, 
panned concentrate 
Channel 
Selected grab 
Stream sediment 

Semiquanti t a t i v e  
Spectrographic Atomic 

Analysis Absorption F i r e  Assay 

Sumdum Chief stooe 

C l  eaver-shaped r idge . 
0.8 (0.2) N N N 10 270 - - 

Bald Eagle Creek and Robbins Creek - 1 N N 95 - - - - 1.5 N 0:10 lo 120 - l5 120 
N 0.02 

1 N N 15 N N - - 1.5 N .40 30 200 0.3 L - 

0.4 (0.11 L N N L 230 - - - 2 N .10 180 - - - - 2 10 N 10 230 V N 

Descript ion 

Sumdum Chief quartz vein. 
Quartz vein. 
Graphit ic limestone w i t h  a shaley part ing. 
Quartz vein. 
Graphit ic limestone w i t h  a shaley par t ing  
w i t h  quartz s t r ingers.  

Quartz str ingers. 
Ouartz vein. 

S i l i c i f i e d  g raph i t i c  limestone w i t h  a 
shaley. part ing. 

Folded quartz s t r ingers i n  g raph i t i c  
limestone w i t h  a shaley part ing. 

Quartz, vein, 0.4 ft. t h i c k  
Schist f l o a t  w i th  p y r i t e  and quartz. 

Croney workings-adit I 

4s 3 79 Chip 7.5 (2.3) 2 N N 10 220 - - Quartz s t r inger  zone i n  g raph i t i c  I 

l imestone w i th  a shaley part inq. I 

4S380 do. 10.0 (3.0) 1.5 N N 10 . 130 - - Graphit ic limestone w i t h  a shaley par t ing.  
4S381 do. 10.0 (3.0) 3 N N 10 200 N 0.7 do. 
4S382 Channel .2 ( . I )  1 N Y 20 150 - - Quartz vein. 
4S383 do. 1.1 ( . 3 )  2 N N 15 180 - - do. 

4S383a Chip 
Crone!, workings-open cu t  

7.2 (2.2) 1 N N 10 200 - Quartz s t r inger  zone i n  graphi t ic  
limestone w i th  a shaley part ing. 

11 Atomic absorption analysis gave 940 D D ~  CU. - 



Spencer (1906, p. 44),  Brooks (1905, p . 53) and Roppel (p: 50) 

i n d i c a t e  t h a t  by 1904 t h e  Sumdum Chief and t h e  Bald Eagle lodes  were 

mined o u t ,  and t h a t  diamond d r i l l i n g  during t h e  last s t a g e s  of mining 

f a i l e d  t o  r e v e a l  new o re .  The Sumdum Chief lode  was repor ted  t o  be  only 

a v e i n  f i l l i n g  a t  t h e  haulage d r i f t  l e v e l  and t h e  Bald Eagle lode,  

a l though 20 f e e t  wide, contained only  0.05 t o  0.10 ounces gold pe r  ton.  

An a t tempt  w a s  made t o  mine t h e  Bald Eagle l ode  below t h e  haulage l e v e l  

by underhand s top ing  but  i t  proved uneconomical (Spencer, 1906, p. 44). 

No mention i s  made i n  t h e  l i t e r a t u r e  about t h e  h o r i z o n t a l  extend of t h e s e  

two lodes .  Bureau sampling i n  t h e  a r e a  f a i l e d  t o  r e v e a l  any new gold- 

s i l v e r  ve ins .  Nei ther  mine maps, assays ,  nor d e t a i l s  of t h e  mine 

d r i l l i n g  program a r e  a v a i l a b l e .  

Another gold-s i lver  qua r t z  v e i n  (Bluebird prospec t )  w i th  a mineralogy 

and h o s t  rock similar t o  t h e  Sumdum Chief i s  loca t ed  4 m i l e s  t o  t h e  

southeas t .  The a r e a  between t h e  two i s  covered f o r  t h e  most p a r t  wi th  

dense brush and timber wi th  few outcrops.  Probably only  a small po r t ion  

of t h e  in t e rven ing  a r e a  has been thoroughly prospected s o  o t h e r  similar 

gold-s i lver  qua r t z  ve ins  may e x i s t  i n  t h e  a r ea .  



Croney prospect 

The Croney claim, which was patented i n  1900, adjoins the  Sumdum 

Chief on t h e  w e s t .  Inves t iga t ion  revealed an open cu t  a t  a pass about 

2,500 f e e t  i n  e levat ion  and a  27-foot a d i t  on t h e  west s i d e  of the  pass. 

Figure 54 is a  claim map and f i g u r e  56 shows d e t a i l s  of t h e  a d i t  and 

Figure 56 near here.  

open cu t .  Table 23 gives the  assay r e s u l t s .  The samples were taken of 

s t r i n g e r  zones of quartz which follow the  s t r u c t u r e  of the  f i s s i l e  
not iceable  

g r a p h i t i c  limestone, which s t r i k e s  N. 83" E. and dips 78' N.  A very/ 

aspect  of t h e  s t r u c t u r e  of t h i s  prospect is  the  change i n  s t r i k e  of the  

f o l i a t i o n  from N. 64' W. a t  t h e  Sumdum Chief lode t o  N. 83' E. a t  the  

Croney workings, a  change of 33 degrees. The only metal of i n t e r e s t  i n  

the  samples was s i l v e r ,  which ranged from 1 t o  3 ppm i n  a l l  the  samples. 

Taylor Lake area  

Taylor Lake i s  located a t  t h e  head of t h e  Taylor Creek which flcws 

i n t o  the  nor th  s i d e  of Windham Bay. The only t r a i l  i n  the  a r e a  l i e s  

along the  west s i d e  of Taylor Creek and connects Taylor Lake t o  Windham 

Bay. 

The mining h i s t o r y  of t h i s  a rea  i s  vague. According t o  claims 

records,  about 30 lode claims were staked i n  the  area  about 1900. The 

only mention of t h i s  a rea  i n  l i t e r a t u r e  is  i n  Spencer (1906, p. 40, 42) 

i n  which a  map imprecisely loca tes  the  Jack Pot gold prospect ,  and i t  Ls 

noted t h a t  l i t t l e  work has been done. 



This a rea  i s  covered with heavy timber and brush with few rock 

exposures. Almost a l l  rock exposures a r e  located  i n  o r  near streambeds. 

14ost claim locat ions  were imprecisely described and no corner markers 

were found during the  course of the  inves t iga t ion .  Although claim 

locat ions  could not  be determined, the  major rock exposures along t h e  

streams t o  t h e  west, nor th  e a s t  s ides  of Taylor Lake w e r e  inves t iga ted  

and sampled. During our inves t iga t ion  we found t h e  remains of a 

corduroy road i n t o  Taylor Lake along the  west s i d e  of Taylor Creek, and 

an open cut  and flooded s h a f t  on t h e  Bluebird claim located about 118 

mile from che nor theas t  end of the  lake.  Figure 57 shows sample and 

Figure 57 near  here.  
- 

prospect locat ions .  

The most s i g n i f i c a n t  sample values were found i n  a 1.5 t o  1.6-foot 

th ick  cross-cutt ing quar tz  ve in  exposed i n  the  open cut  and i n  t h e  stream 

on t h e  Bluebird prospect.  This ve in  contained s i g n i f i c a n t  gold and 

s i l v e r  a t  the  two exposures but was a f a c t o r  of a t  l e a s t  20 from being 

of present  economic i n t e r e s t .  However, t h e  mineralogy and hos t  rock a r e  

s i m i l a r  t o  the  Sumdum Chief mine located 4 miles t o  the  northwest and 

f u r t h e r  explora t ion  of t h i s  ve in  and i n  the  a r e a  may revea l  higher values 

and more gold-si lver  quartz veins.  The next most s i g n i f i c a n t  va lue  was 

from a 2-foot t o  3-foot t h i c k  quartz ve in  located a t  an e levat ion  of 
/ 

1,300 f e e t  near  a main stream flowing i n t o  the  north end of Taylor Lake. 

A r ep resen ta t ive  grab sample (48138) taken from t h i s  v e i n  assayed 15  ppm 
s i l v e r ,  0.15 ppm gold, 1,300 ppm lead and 250 ppm zinc.  The remainder 
of the  samples did not contain s i g n i f i c a n t  values.  

183 
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Figure 56.-- Croney adit and open cut, sample locations 



Figure 56.--Croney adit and open cut, sample locations. 





Figure 57.--Taylor Lake area, prospect and sample locations. 



Bluebird prospect 

The Bluebird claim was located i n  1903 600 f e e t  e a s t  of the  nor th  

end of Taylor Lake, according t o  Juneau p rec inc t  mining records ,  on an 

approximately 2-foot th ick  quar tz  v e i n  exposed i n  a small stream. There 

i s  no add i t iona l  information on t h i s  claim although the  nearby Jack Pot  

claim is  b r i e f l y  mentioned by Spencer (1906, p. 40). 

There a r e  two workings on t h e  Bluebird claims: a 5-foot by %foot 

open cu t  on the  south bank of a stream and a flooded s h a f t  about 180 

f e e t  east-southeast  of t h e  open cu t .  Figure 58 shows t h e  r e l a t i o n s h i p  

Figure 58 near  here. 

of t h e  workings and the  sample locat ions .  The open c u t  exposes a 1.6-foot 

t h i c k  quar tz  v e i n  t h a t  i s  exposed i n  t h e  stream below i t  but  not  

elsewhere. This quar tz  v e i n  had an a t t i t u d e  of N. 40' W.-71' SW. while 

t h e  calcareous g r a p h i t i c  s c h i s t  country rock of the  p h y l l i t e  and s l a t e  

map u n i t  has an a t t i t u d e  of N. 22' W. a t  v e r t i c a l .  Abundant p y r i t e ,  

s p h a l e r i t e ,  chalcopyr i te  and galena a r e  found i n  the  hanging wa l l  por t ion  

of the  vein.  



The 6-foot square  s h a f t  i s  flooded a t  a depth of 8 f e e t  below t h e  

c o l l a r .  The s i z e  of t h e  dump i n d i c a t e s  t h e r e  a r e  some 400 f e e t  of 

underground workings. The only s i g n i f i c a n t  exposure of minera l ized  

rock t h a t  occurs  i n  t h e  v i c i n i t y  is  t h e  1.6-foot t h i c k  qua r t z  v e i n  

exposed a t  t h e  open c u t ,  and it i s  l o g i c a l  t o  assume t h e  s h a f t  w a s  sunk 

t o  i n t e r s e c t  t h i s  ve in .  The s h a f t  would i n t e r s e c t  t h e  v e i n  a t  a depth 

of about 125 f e e t  and thus  permit about 275 f e e t  of d r i f t i n g  on t h e  ve in .  

The rocks on t h e  dump c o n s i s t  of about 50 percent  qua r t z  with a t e x t u r e  

and s u l f i d e  mineralogy similar t o  t h a t  of t h e  open c u t  ve in .  A complete 

steam-powered h o i s t i n g  u n i t  w a s  found a t  t h e  s h a f t  s i t e .  

The only samples t o  con ta in  s i g n i f i c a n t  va lues  were those  taken of 

t h e  qua r t z  v e i n  exposed i n  t h e  s t ream and open c u t .  Table 24 g ives  t h e  

- -- 

TABLE 24 f iEf f i  HERE. 

a n a l y t i c a l  r e s u l t s .  A 1.5-foot channel (48235) c u t  ac ros s  t h e  v e i n  

exposed i n  t h e  stream assayed 17.1 pprn s i l v e r ,  2.0 ppm gold ,  2,000 Ppm 

lead  and 1,300 pprn z inc ,  whi le  a 0.3-foot channel (48229) c u t  a long t h e  

hanging w a l l  p o r t i o n  of t h e  v e i n  exposed i n  t h e  open c u t  assayed a t  296.5 

pprn s i l v e r ,  2.1 pprn gold,  1,300 pprn copper,  3,300 pprn lead  and 2,900 pprn 

z inc .  The remaining 1.3-foot long footwal l  (48230) po r t ion  of  t h e  open 

c u t  v e i n  contained no s i g n i f i c a n t  m e t a l l i c  va lues .  A s e l e c t i o n  of h igh  

s u l f i d e  qua r t z  fragments taken ac ros s  t h e  s h a f t  dump (4S233) assayed 
3 pprn silver, gold w a s  de t ec t ed  b u t  below t h e  measurable l i m i t ,  400 pprn 
copper, 840 ppm l e a d ,  and 2,800 pprn z inc .  s i m i l a r i t y  i n  geologfc s e t t i n g  
between the  Sumdum Chief gold mine and Bluebird prospect  i n d i c a t e s  t h a t  
t he  4-mile a r ea  between them i s  favorable  f o r  veln type gold d e p o s i t s ,  
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Figure 58.-- Bluebird prospect, sample locations 



Figure 58.--Bluebird prospect, sample locations. 



Table 24.--Assay resu l t s ,  Taylor Lake area. 

Semiquanti t a t i v e  
Spectrographic Atomic 

Analysis Absorption F i r e  Assay 

TP% Sampl e ppm 
Au Cu Pb Zn 

Bluebi rd prospect 
200 N 2.5 1300 3300 2900 Channel Hanging wa l l  o f  Quar tz  ve in w i t h  

abundant su l f ides.  
Footwall o f  same quar tz  vein. 
Carhonaceous schist,  hanging wa l l  o f  

above vein. 
Carbonaceous 1 imey schis t ,  footwal l  
of ahove vein. 

Quartz ve in w i t h  abundant su l f ides.  
Quartz vein. 
do. 
Carbonaceous limey sch is t .  
Carbonaceous 1 imey s c h i s t  foot wa l l  
o f  quartz vein. 

Lime!, s c h i s t  w i t h  quartz s t r ingers,  
minor su l f ides.  

do. 
do. 

do. 

Selected grab 
Channel 
do. 
do. 
do; 

do. 

Quartz ve in a t  1300 f o o t  e leva t ion  
0.15 35 1300 250 

N 5 40 90 
Selected grab 
do. . 

Quartz vein. 2 t o  3 ft th ick .  
Quartz vein, 3 ft th ick .  

Other r e s u l t s  - nor th  sect ion 
N N N 5 F loa t  from 0.5 ft t h i c k  quartz vein. 

Quartz from i ron-sta ined schis t .  
.Quartz vein. 
do. 
Quartz vein. 
Quartz s t r inners  and vein. 
Schist w i t h  quartz s t r ingers.  
Quartz comarises 60% o f  the rock. 

Selected grab 
do. 
Channel 
do. 
Chip 
Channel 
do. 



Table 24. --Assay re su l t s ,  Taylor Lake area,  continued. 

Serniquanti t a t ive  
Spectrographic Atomic 

Analysis Absorption Fire Assay 
Length 

F t .  (cm) 
Description PPm- ppm 

~g Mo AU cu Pb Zn +, 
Other r e su l t s  - north section cant. 

. L N N 20 15 40 - - 
1 N N 50 40 100 - - 
0.7 10 N 20 20 85 . - - 

Channel 4.0 (122) 
do. .4 ( 12) 
do. 17.5 (533) 

nuartz vein. 
Quartz vein. 
Schist  with quartz s t r inqers .  
Quartz comorises about 60% of 
the rock. 

Iron-stained schis t .  Spaced chip @ 22 
1 f t  interval 

(671 ) 

Continuous chip 1.7 ( 52) 
do. 4.0 (122) 

Limestone with quartz s t r ingers .  
Tron-stained s i l i c i f i e d  schis t .  

Other resul ts  - east  section 
N 5 10 15 - - 
N 40 20 40 - - ' Channel 

do. 1.6 
Quartz vein. 
S i l i c i f i e d  graphit ic sch i s t  w i t h  

quartz vein. 
Quartz vein. 
do. 
do. 
S i l i c i f i e d  graphit ic sch i s t .  
Quartz vein. 
Graphitic sch i s t ,  wall rock of 

above vein. 
S l i l c i f i e d  graohit ic sch i s t  with 
quartz s t r inae r s .  

Graphitic sch i s t  with quartz s t r ingers .  
S i l i c i f i e d  graphitic schis t .  
do. 
Graphitic sch i s t  with quartz s t r ingers .  

do. 
do. 
do. 
Selected grab 
Channel 
do. 

Chip 

Channel 
do. 
do. 
Spaced chip, 
0.5 f t  interval 

Other resul ts  - west sectfon 
N N N 95 5 60 - - 
N N N 2 5 5 120 - - 
N N N 80 5 30 - - 
N N N 85 5 10 - - 

Stream sediment - - 
do. - - 
Selected grab - 
Spaced chip, 3 
0.25 f t  interval 

( i l l  
S i l i c i f i e d  qneiss 
Quartz vein 





Quartz vein at a 1,300-foot elevation 

A 2- to 3-foot thick quartz vein is exposed high on a cliff 

at an elevation of about 1,300 feet on the east bank of a stream that 

flows into the north end of Taylor Lake. This vein appears to cross-cut 

the structure of the graphitic schist, but its strike could not be 

physically determined on the steep cliff face. A representative grab 

sample (43138) of this vein assayed 15 pprn silver, 0.15 pprn gold, 1,300 

pprn lead and 250 pprn zinc. 

Other results 

Traverses and sampling along streams on the west, north and east 

sides of Taylor Lake did not indicate any additional significant values. 

Samples were taken of quartz veins or stringer zones in the graphitic 

phyllite or schist. Limestone was encountered at several locations and 

gneiss and magnetite-bearing rocks were exposed along a stream on the 

west side of Taylor Lake. (The magnetite-bearing ultramafic is discussed 

on p. 2 3 1 ) .  Figure 57 shows the sample locations. Of thirty samples 

taken in the area, a few were slightly anomalous. Eleven contained 0.5 

to 1.5 ppm silver, one contained gold at below the measurable limit of 

0.05 ppm, three contained 20-30 pprn molybdenum, one 55 pprn lead, and 

four 200-300 pprn zinc. Table 24 gives the assay returns. 



Sumdum Glac i e r  mineral b e l t  

The Sumdum Glac ie r  mineral  b e l t  con ta in s  t h e  g r e a t e s t  number of 

s i g n i f i c a n t  m e t a l l i c  mineral  resource  occurrences i n  t h e  s tudy  a r e a ,  It 

is  ad jacent  t o  t h e  f o l i a t e d  t o n a l i t e  s i l l  t h a t  marks t h e  southwestern 

edge of t he  Coast Range b a t h o l i t h i c  complex. The b e l t  extends from 

Sweetheart Lake a t  t he  nor th  end t o  t he  Holkam Bay prospec t  and probably 

beyond a t  t h e  south  end, and i t s  width ranges from 0.6 t o  1 .2  miles. 

The t o t a l  known length  w i th in  t he  a r e a  s t u d i e d  is 32 m i l e s .  The Sumdum 

Chief gold mine 2s t o  t he  w e s t  of t he  b e l t ,  There a r e  1 2  s p e c i f i c  

mineral ized a r e a s ,  The fol lowing is a d i s cus s ion  of t h e  12  a r ea s ,  

s t a r t i n g  a t  t h e  nor th  end, 

1. Lower Sweetheart  Lake t o  Tracy A r m  elbow 

A prominent, p a r t l y  i ron-s ta ined  l i n e a r  depress ion  one-fourth mi le  

w e s t  of t h e  t o n a l i t e  con tac t  which marks t h e  e a s t  margin of t h e  Sumdum 

Glac i e r  mineral  b e l t  extends south  from Lower Sweetheart  Lake and through 

a 3,QQO-foot s add le  t o  t h e  elbow of Tracy Arm. It is a l igned  w i t h  t h e  

Tracy A r m  zinc-copper prospec t ,  Claims have been loca t ed  i n  va r ious  

p l a c e s  on and near  t h i s  t r end  and inc lude  t h e  Cook prospec t  r epo r t ed  

nea r  Sweetheart  Lake, "Goldnest" c la ims repor ted  near  t h e  pas s ,  and t h e  

A r m  c la ims group south  of t h e  pas s  nea r  t h e  Tracy A r m  elbow ( f i g ,  5 9 ) .  

Figure 59 nea r  here .  



Spencer (1904) r e f e r r e d  t o  a galena prospect  named t h e  Cook group 

and repor ted  (1906) a gold-quartz prospect  ca r ry ing  cons iderab le  galena 

and showed i t  northwest  of Lower Sweetheart  Lake near  i ts  o u t l e t .  Mining 

records  p r i o r  t o  1907 l is t  t h r e e  claims near  t h e  l ake ,  two on t h e  sou th  

s i d e  and one near  t h e  o u t l e t ,  a l l  s t aked  by Frank Cook i n  Ju ly  1902. 

This prospec t  could no t  be found during t h i s  s tudy.  However, 20 

s t ream sediment samples and 19  spaced-chip, channel and grab samples 

were c o l l e c t e d  i n  t h e  probable  v i c i n i t y  of t h e  prospec t .  Resu l t s  a r e  

given i n  t a b l e  25 and l o c a t i o n s  shown on t h e  f i g u r e  59. Five stream 

TABLE 25 NEAR HERE. 

sediments from no r th  shore  dra inage  i n  s c h i s t s  near  t h e  d i o r i t e  con tac t  

were s l i g h t l y  anomalous i n  l ead ;  two of t he se  contained 0.5 and 0.1 ppm 

i n  gold.  Stream sediments from south  shore  dra inages  were no t  anomalous; 

however, up t o  5 ppm s i l v e r ,  330 ppm l ead ,  140 ppm z inc  and 0.05 ppm 

gold were de t ec t ed  i n  t h r e e  spaced-chip samples ac ros s  a conspicuous 

i ron-s ta ined  s c h i s t  zone and its southward ex tens ion .  Resu l t s  of  

sampling and reconnaissance d i d  no t  show one s i d e  of t h e  l ake  a s  

d i s t i n c t l y  more favorab le  f o r  mine ra l i za t i on  than t h e  o t h e r .  

No claims were recorded near  t h e  l ake  a f t e r  1915, and t h e r e  is  no 

s i g n  of r ecen t  a c t i v i t y .  
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Figure 59.--Lower Sweetheart Lake to Tracy Arm area, prospect and sample 

locations. 



Table 25.--Assay data, Lower Sweetheart Lake t o  Tracy A r m  area. 

Semiquanti tative 
Spectrographic Atorni c 

Analysis Absorotion 
Samp 1 e ppm Description 

Au Cu Pb Zn 

Lower Sweetheart Lake area 
16 ( 4.9). 0.7 N 70 15 120 Gneiss and schist.  Spaced chip, 

1-ft .  interval 
do. 
Spaced chip 
0.25-ft. interval 
Selected grab 

8 ( 2.4) N N 20 10 15 Fine-grained gneiss. 
39 (11.9) N N 200 10 560 Banded gneiss w i t h  pyrite. 

High-grade selection of gneiss 
with pyrite. 

Stream sediment 
do. 
Panned concentrate 

Tributary on .north side of 
lake. 

Tributary nearest outlet on 
S side of lake. 

Tributary 114 mile up lake on 
S side a t  foot of canyon. 

Gneiss with pyrite along lake 
shore. 

Iron-staf ned gneiss west of 
contact on lake shore. 

Si l ic i f ied phyllite with 
disseminated sulfides. 

do. 

do. 

do. 

do. 

Spaced chip, 
1-ft. in$erval 
Selected grab 

Chip 

Spaced chip, 
1-ft. interval 
Channel 
do. 
do. 
Spaced chip, 
0.5-ft. interval 

.15 ( .05) N N 10 5 L Quartz vein. 
N 220 10 10 do. 
N 100 10 70 S i l ic f f iedschis t .  
N 45 10 50 Biotite gneiss; thinly banded 

and schistose. 



Sample 

Stream sediment 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
Spaced ch ip,  
1 - f t .  i n t e r v a l  
do. 

Stream sediment 
do. ' 

do. 
do. 
Selected grab 
Stream sediment 
do. 
Chip 
Spaced chip, 
0.25-ft .  i n t e r v a l  
Spaced chip, 
0 .5- f t .  i n t e r v a l  

Table 25.--Assay data, Lower Sweetheart Lake t o  Tracy Arm area, cont inued. 

Semiquanti t a t i  ve 
Spectrographic Atomi c 

Analysis Absorpt ion 
ppm ppm Descr ip t ion  

Ag Au Cu Pb Zn 

Lower Sweetheart Lake area cont.  - - N N 60 15 140 - - N N 2 0 15 130 - - N N 30 15 120 - - N N 30 10 120 - - N N 30 10 730 - - N N 40 5 65 - - N N 3 5 5 70 - N N 30 5 65 
30 ( 911) N N 70 10 45 B i o t i t e  gneiss. 

15 B i o t i t e  gneiss w i t h . o u a r t z  bandins p a r a l l e l  
t o  f o l i a t i o n .  

6 
60 
5 5 
60 
15 quar tz  fraoments from stream cobbles. 

110 
110 
110 I ron-s ta ined  s i l i c i f i e d  s c h i s t  and qneiss. 
45 do. 

9.5 ( 2.9) N N 35 140 45 do. 

Sweetheart Lake - Tracy Arm saddle 
Chip 2.5 1.5 0.10 70 70 130 Quartz v e i n  w i t h  abundant n y r i t e  and s e r i c i t e .  
Channel .4  ( ( O e 8 1  - 1  L N TO L 15 Quar tz  v e i n  w i t h  minor p y r i t e .  
Selected grab - .5 7.0 40 950 75 Quar tz  v e i n  f l o a t  w f t h  arsenopyr i te .  
Spaced ch ip,  107 (32.6) .5 N 65 10 90 Rusty-weathering s c h i s t .  
1 - f t .  i n t e r v a l  
Chip .2 ( -06) .5 N 65 30 70 Quar tz  vein. 

I/ F i r e  assay ana lys is  gave N fo r  Au and Ag. - 
2/ Atomic absorpt ion a n a l y s i s  gave 610,000 ppm As. F i r e  Assay ana lys is  gave N f o r  Au and 3.1 opm Ag. - 



Sample Type 

Table 25.--Assay data, Lower Sweetheart Lake t o  Tracy Arm area,  continued. . 

Semiquanti t a t i  ve 
Spectrographic Atomic 

Analysis Absorption 

' f i r  Au 
ppm Descr ipt ion 

C u Pb Zn 

Arm Claims group 
5K047 Stream sediment - - N N 70 15 180 Main f o r k .  
5K048 do. - - N N 40 10 85 East  fo rk .  
5K049 do. - - N N. 65 15 200 M a i n f o r k .  
5K050 Stream f l o a t  - - 3 N 230 15 ,400 Rust,y gneiss w i t h  quar tz  and much 

composite pyr rhot i  t e .  
5K051 do. - - 3 N 200 10 360 do. 



Mining records ind ica te  t h a t  severa l  claims have been located i n  

the  general  a rea  of the  3,000-foot saddle which lies along the  prominent 

l i n e a r  depression between Sweetheart Lake and Tracy Ann. The Goldnest 

claims were recorded i n  1912 near the  head of the  gulch j u s t  southeast  

of t h i s  saddle. A 3-foot th ick ,  breccia ted  p y r i t i c  quar tz  ve in  has been 

explored with a shor t  open cut  i n  t h i s  a rea  300 f e e t  below t h e  saddle. 

The vein ,  which s t r l k e s  N.  30 E ,  and d i p s  s teeply  northwest i s  not  

exposed elsewhere. Analysis of a channel sample of the  ve in  (3K169) 

reported small q u a n t i t i e s  of l ead ,  a r sen ic ,  gold and s i l v e r  ( t a b l e  25) 

although l a t e r  f i r e  assay did not i n d i c a t e  gold o r  s i l v e r .  

Sulfide-bearing quartz f l o a t  boulders were found on the  mountainside 

200 f e e t  above the  breccia  vein.  The source could not  be  found although 

the  s i z e  of the  f l o a t  ind ica tes  t h a t  t h e  ve in  i s  a t  l e a s t  2 f e e t  th ick .  

Selected mate r i a l  from t h e  f l o a t  contained a r sen ic ,  lead ,  a l i t t l e  gold 

and a t r a c e  of s i l v e r  (3K171) but  does not  represent  t h e  f u l l  ve in  width. 

Conspicuously iron-stained gneiss  between the  saddle and the  elbow 

o f  Tracy A r m  occur i n  a s t eep  gorge, p a r t  of the  l i n e a r  depression 

previously described.  This a rea  is  covered by t h e  Arm group ( f i g -  59) of 

four  a c t i v e  claims which were recorded i n  1974 a s  covering the  lower 

p a r t  of the  gorge down t o  t i d e  l i n e .  



Two of three stream sediment samples collected in the gorge about 

300 feet above sea level were slightly anomalous in zinc (table 25). 

Two other samples of select iron-stained float from the same area were 

slightly anomalous in silver, molybdenum, copper and zinc. This float 

clearly came down the gorge from heavily iron-stained gneiss upstream 

in the gorge. Some contains visible, sparsely disseminated pyrrhotite 

and traces of chalcopyrite detected petrographically . This depression 
generally aligns with the Tracy Arm zinc-copper prospect to the south. 

2 .  Sweetheart Ridge mineralized zone 

Significant gold and copper values believed to be hitherto unknown 

have been found in an iron-stained mineralized zone located west of Tracy 

Arm and a mile southwest of the pass previously described. Gold values 

range up to 0.557 ounces per ton across a 6-foot width, and copper values 

range up to 1.1 percent for a &foot width. 



This mineralized zone cons i s t s  of i ron-stained s c h i s t  and gneiss  

t h a t  follows the  trend of t h e  gray c h l o r i t e  s c h i s t  country rock f o r  a t  

l e a s t  2,000 f e e t  and crosses the  r idge  between Tracy A r m  and Lower 

Sweetheart Lake a t  an e levat ion  of 2,900 f e e t .  This r idge  forms t h e  

Tracy Arm-Fords Terror Wilderness Study Area boundary. (This zone is  

located i n  t h e  northwest s t r i k i n g ,  s t eep ly  dipping c h l o r i t e ,  p h y l l i t e  
u 

and s c h i s t  hornblende s c h i s t  and gneiss  of the  hornblende s c h i s t  and 

amphiboli t ic  map u n i t s . )  Figure 59 shows the  loca t ion  of the  zone 

r e l a t i v e  t o  Tracy Arm and f igures  60, 61, and 62 show the  area  mapped 

Figures 60, 61, and 62 near  here.  

and sampled i n  i t .  The Elephant, Mastedon, Readgister and Golden Gate 

lode claims were staked i n  t h e  general  v i c i n i t y  of t h e  mineralized zone 

j u s t  before the  tu rn  of the  century, but desc r ip t ions  of loca t ion  a r e  

not very spec i f i c .  A rock geochemical grab sample from the  v i c i n i t y  

taken i n  1973 was anomalous i n  gold, mercury, copper and bismuth. The 

reported claims and the  anomalous sample l e d  t o  a  b r i e f  examination i n  

1974, which indica ted  s i g n i f i c a n t  values i n  gold, s i l v e r ,  copper, lead  

and zinc.  This l ed  t o  a  more comprehensive examination i n  1975. Access 

t o  t h i s  prospect was gained by he l i cop te r  t o  a  n a t u r a l  hel ipad i n  the  

v i c i n i t y .  The a r e a  could a l s o  be reached on foo t  with some d i f f i c u l t y  

from Tracy Arm, Williams Cove o r  from Gi lber t  Bay. 



1 
EXPLANATION 

Chloritic schist, phyllite \ and gneiss, rnineral~red 
locally 

\73 Strike and dip of folia- 
tion 

8-11 
H Channel sample locotlon, 

length to scale 
L2 Stream sediment sample 

location ' 

Assay data  given in table 26 
0 

I 
100 FEET 

I I 
0 30 METERS 

Mapped by J. C. Still, W. L .  Gnogy, K .  Weir and J. Rotaj, September 1975 
- 

Figure boo - - Sweet heart Ridge prospect, north section, 
sample locations 



Figure 60.--Sweetheart Ridge prospect: North section, sample locations. 



Figure 61. -- Sweetheart Ridge prospect, central 
section, sample locations 



Figure 61.--Sweetheart Ridge prospect: Central section, sample locations. 



Mapped by J. C. Still, W. L .  Gnagy, K.  Wier ond J. Rataj, Sept .  I975 

Figure 62 Sweetheart Ridge prospect, 
south sect~on, sample locat~ons 



Figure €2.--Sweetheart Ridge prospect: South section, sample locations. 



A structural depression apparently caused by differential 

weathering of chlorite schist separates the altered zone into an eastern 

and western portion. Outcrops are sparse. Turf and rubble cover most 

of the altered zone, making it difficult to trace mineralized portions 

of it for any distance along strike. Snow cover common until late 

August compounds the problem. Study of aerial photographs and brief 

examination from the air show that the linear depression can be traced 

from Tracy Arm to Sweetheart Lake, a horizontal distance of 5.5 miles 

over an elevation change of 3,000 feet. 

The iron--stained mineralized zone is layered and grades from 

phyllite to schist to quartz-rich gneiss. The mineralized zone rocks 

contain abundant chlorite and quartz, subordinate biotite, muscovite, 

garnet and epidote with traces of geothite and hornblende. The sulfides 

are both disseminated and in thin layers and consist largely of 

chalcopyrite and pyrite with occasional sphalerite and rarely galena. 

Disseminated pyrite and chalcopyrite are concentrated in layers within 

the zone that aligns with the foliation. Layers containing chalcopyrite 

are found throughout the zone. Figures 60 through 62 are maps showing 

outcrop and sample locations in the 2,000-foot long area examined. 

Table 26 gives the assay results. 

TABLE 26 NEAR HERE. 
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Table 26. --Assay data, Sweetheart Ridge prospect, continued. 

Sample Tlroe 

Selected grab 

Semiquanti t a t i v e  
Spectroqraphi c Atomic 

Analvsis Absorption F i re  Assav 
Lenuth ppm npm 

kt. (m.) 'A4 MO AII cu ~b Zn f i  
Central sect ion cant 
200 29.0 26000 

69 (55074) Chip 5.4 (1.6) 50 70 11 9300 23Q0 5200 5.2 4.5 

70 (5S258a) So i l  samnle - - N tI - 85 50 ' 50 - - 
71 (SS258b) do. - - 14 N .20 190 60 210 - - 
72 55258~) do - - .7 N .60 150 50 45 - - 
73 [ ~ 5 8 d )  do. . - - .5 N .20 290 60 70 - - 
74 (5S258e) do. - - N N N 151 35 90 - - 
75 (5S258f) do. - - N N N 2 30 60 150 - - 
76 (552589) do. - - N N N 150 45 110 - - 

Stream sediment - - 
Chin 1.5 ( -5) 

do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 

Description 

Selection o f  intensely fron- 
stained catac last i  c quartzose 
gneiss; shallcw sample over 
5S074. 

Intenselv iron-stained cata- 
c las t i c  quartzose gneiss. 

3 ft. west o f  aold-bearing 
quartzose gneiss. 

I n  quartrose gneiss. 
do. 
do. 
do. 
2 ft. east of gold-bearing 
quartrose onefss. 

4 ft. east o f  gold-bearing 
quartzose gneiss. 

Gneiss wf th  quartz lenses, 
quar tz i te  band and chalcopyrite. 

do. 
do. 
do. 
do. 
do. 
do, 
do. 
S l i g h t l v  Iron-stained gneiss. 



Sample Tvoe 

87 (5S077) Channel 

87 (5Sll3) Chin 

88 (55076) do. 

89 (55075) do. 

93 (5S079) Channel 

90 (55112) Chip 

91 (5R009a) do. 
92 (5R099b) Channel 
93 (59010a) do. 

94 5ROlOb do. 
95 I5P01OCl do. 
96 (55111) Channel 

Table 26.--Assay data ,  Sweetheart Ridge prospect,  continued. 

Semiquanti t a t i v e  
Spectrogranhic Atomic 

Analvsis Absornti on Fi re  Assav 
Length ppm oom 

~ t .  (m.j  - Aq ':o A U  cu Pb In + 
Central sec t ion  cont 

6.0 (1.8) 31) 70 9.5 3900 350 1200 8.3 11.7 

6.1) (1.8) 50 70 39.0 1409 350 120 16.3 13.4 

Descri o t i  on 

Intenselv iron-stained 
ca t ac l a s t i c  quartzose aneiss.  

Intensel  v i ron-s t a i  ned 
ca tac las  t i c  quartzose qneiss. 
shal lov~ sample over 55077. 

Hoderatelv iron-s tained 
gneiss.  

Etoderately iron-stained 
gneiss with quartz veins. 

Intensely iron-stained 
ca t ac l a s t i c  quartzose qneiss. 

Intensely iron-stained 
catacl  a s t i  c ouartzose gneiss;  
shallmi sample over 5S079. 

Gneisg . 
Gneiss with c+alcopyri te.  
Gneiss wi tb py r i t e ,  chalcopy- 

r i t e ,  and borni t e .  
Quartz vein with sul f ides .  
Gneiss rri tb  su l f ides .  
Intenselv iron-stained 
ca t ac l a s t i  c quartzose gneiss 
with Dyri t e ,  chalcopyrite,  
a zu r i t e  and ma1 achi te .  



Table 26.--Assay data, Sweetheart Ridge prospect, continued. 

Semiquantitati ve 
S~ectroqranhi c Atorni c 

Analysis Pbsorpti on - pnm 
'~*j *q 

ppm 
Mo Au Cu Pb Zn 

- - 1 N .20 260 190 140 

- - .7 PI N 2 30 160 130 

- - N N N 180 90 95 

- - N N N 200 110 95 

- - N N N 200 90 95 - - N N N 2 30 130 100 - - .7 N N 360 173 140 - - .5 N .10 310 140 110 

- - .7 N .10 250 120 90 

- - N N .10 250 1 30 70 

5.6 (1.7) 100 50 7.0 8400 5900 19000 

1.7 ( .5) N N N 50 5 10 
6.0 (1.8) N N -10 150 65 80 
5.0 (1.5) 7 N .05 3500 10 25 - - N N N 170 25 40 - - N N N 250 30 45 
1.5 ( .5) 5 N .05 5300 10 35 

6.0 (1.8) N N N 570 10 20 
N N N 210 25 40 

214 ( 19) 5 tI .05 5500 10 50 

5.0 (1.5) t4 t I  N 150 5 30 

3.4 (1.0) 2 N N 1900 5 35 

F i re k s a v  
DDm 

Au A!l 
Sample Descriotion 

So i l  sample 8 ft. west of gold-bearing 

quartzose gneiss. 
I n  quartzose gneiss. 
do. 

do. 

do. 

do. 

do. 
do. 
do. 
do. 

do. 
2 ft. east o f  gold-bearing 
quartzose gneiss. 

4 ft. east o f  gold-bearing 
quartzose gneiss. 

6 ft. east o f  qold-bearing 
quartzose gneiss. 

Intensely iron-stained 
catac last ic  quartzose gneiss, 

Gneiss with sulf ides. 
Hoderatelv iron-stained gneiss. 
Hoderatelv iron-stained gneiss. 

do. 

Channel 

Chip 
Channel 
Chip 
Stream sediment 
do. 
Channel Gneiss wi th  quartz vein and 

chalcopyrite. 
Moderatelv i ron-stained gneiss. Chip 

Stream sediment 
Chin Gneiss w i t h  0.3-ft. wide 

band o f  massive sulfides. 
Moderately iron-stained gneiss 
w i th  quartz w ins .  

do. do. 



Chin 
do. 
do. 
do. 
do. 
do. 
Stream sediment 
Chin 
do. 
do. 
do. 

Channel 
Snaced chin, 
I - f t .  in terval  
Spaced chio,  
0.5-ft.- interval 
Channel 
do. 
do. 

Chin 
do. 
do. 
do. 
do. 
do. 
do. 
do. 

Table 26. --Assay data ,  Sweetheart Ridge prospect, continued. 

Semiquanti t a t i  ve 
Spectrographic Atomic 

P.nalvsis Absorntion Fi re  Assay 
~ n m  nnm nnm 

Au Cu Pb Zn Au Ag 

Central sec t ion  cont 

Other investigations i n  the  v i c in i tv  of Sweetheart Ridge prospect - 
area hetween Oeak 3405 and 

Other investigations 
(1.8) f I  N 

N (1.5) ?I 
( .9) H 
(2.0) N H 
(1.21 L 5 
-( -9)  1 5 
(1.5) N 5 
(1.2) N L 

- west shore of Tracy firm 
N 180 60 940 
N 35 . 10 q0 
N 75 2r) 790 
N 5 5 20 
N 55 10 200 
H 35 20 209 
N 5 10 70 
N 25 10 130 

Gneiss.with sul f ides .  
do. 
do. 
do. 
do. 
do. 

do. 
do. 
do. 
do. 

Quartz s t r i n g e r  zone in  gneiss. 
Iron-stained gneiss. 

do. 

~e1la . r -s ta ined gneiss.  
Iron-stained gneiss. 
do. 

Iron-stained gneiss. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 



Sample Tvne 

Table 26. --Assay data, Sweetheart Ridge prospect, continued, 

S e ~ i o u a n t i t a t i v e  
Soectroqranhi c Atomic 

Analvsis Absornti on F i r e  Assav 
Lenqth P D ~  n ~ m  nnm Descrint ion 

Tt.  (m.1 - Aa '10 Au Cu Ph Zn Au A9 

Other invest igat ions - 
55250 Chip 3.3 (1.0) 
55251 do. 4.1 (1;3 
5S252a Channel 5.0 11.51 
SS252b do. 5.0 (1.5) 
55278 Chin 3.7 (1.1) 
55279 Spaced ch ip @ 5.5 (1.7) 
55280 0.25-ft. i n t e r v a l  5.5 (1.7) 
55281 Snaced chin @ 13 (4.0) 

0.5-ft. i n t e r v a l  

mineral ized zone 400 feet west 
.5 N N 130 

3 f4 N 110 
3 N .05 240 
2 N .05 230 
2 N L 220 
.5 N N 143 
.5 N ' N 90 
.5 5 N 80 

15 200 N 3.1 I ron-stai  ned gneiss. 
19 130 N 16.8 Gneiss w i t h  quar tz  lenses. 

15 190 N 7.5 I ron-s t a i  ned gneiss . 
20 . 200 N 9.9 do. 

153 1200 N 1.7 do. 
20 60 N 5.5 Gneiss w i t h  su l f ides,  
5 40 N .3 I ron-sta ined gneiss w i t h  su l  f i d e r  
5 30 N 3.8 I ran-stained nneiss. 

Other invest igat ions - mineral ized zone 120C feet  west of 
55282 , Snaced ch ip B 15 (4.6) L N . N 140 10 45 N .3 Gneiss w i t h  f i n e i v  disseminated 

0.5-ft. i n t e r v a l  p v r i  te and chalcopvr i  te. 

IJ Refer t o  f i gu res  & -63 



The most important mineral ized band thus  f a r  discovered i s  loca ted  

i n  t h e  west-central  s e c t i o n  and c o n s i s t s  of c a t a c l a s t i c  quartz-r lch 

gne iss  5 t o  6 f e e t  t h i ck  capped by i n t e n s e  orange-red i r o n  s t a i n .  Figure 

63 is a map of t he  geology and sample l o c a t i o n s  f o r  t h i s  s e c t i o n ,  which 

Figure 63 near  here .  

is r e f e r r e d  t o  he re  a s  t he  Sweetheart Ridge prospect .  Pe t rographic  

examination did no t  revea l  secondary s u l f i d e  enrichment o r  r e s i d u a l  gold 

concent ra t ions  a s soc i a t ed  wi th  t h i s  capping, Sampling r evea l s  t h a t  a 

147-foot s t r i k e  l eng th  of t h i s  i ron-s ta ined  capped gne i s s  contained t h e  

most s i g n i f i c a n t  va lues  i n  gold. Channel and ch ip  samples, 5 t o  6 f e e t  

long,  had va lues  ranging from 0,114 t o  0.577 ounces gold per  ton,  0.01 

t o  0,65 ounces s i l v e r  per  ton ,  and 0,21 t o  0.93 percent  copper f o r  t h e  

147-foot-long b e s t  s e c t i o n ,  A rough determinat ion of t he  average width, 

tonnage and grade of t h e  exposed po r t ion  of t h e  147-foot zone s e c t i o n  

was made by cons ider ing  t h e  in f luence  of each sample t o  extend halfway 
it 

t o  ad jacent  samples, both w i t h i n  t h e  zone and a t  t h e  

the re  a r e  about 7,300 tons  pe r  100 f e e t  of depth wi th  an average width 

of 5 , 5  f e e t  and an average grade of 0 ,23  ounces gold per  ton,  0.31 

ounces s i l v e r  pe r  t on ,  and 0 . 7  percent  copper f o r  t h i s  b e s t  147-foot-long 

s e c t i o n ,  The l o c a t i o n  of t h i s  s e c t i o n  is  shown i n  f i g u r e  63, 



I n t e r m i t t e n t  outcrops a l i g n  with the  s t r i k e  of t h e  gold-rich gne iss  

f o r  50 f e e t  p a s t  t he  no r th  end o f  t h i s  147-foot b e s t  s ec t ion ,  Samples 

taken of  t hese  outcrops and i n  one p i t  assay  between 0,21 and 6.5 ppm 

gold,  and from 0.16 t o  0.46 percent  copper, There a r e  no outcrops no r th  

of sample 42 and 43 ( f igu re  63) taken i n  a p i t  t h a t  align wi th  t h e  s t r i k e  

of t h e  gold-rich gne i s s ,  Trenching through t h i n  s o i l  cover w i l l  b e  

necessary t o  determine its n o r t h e r l y  e x t e n t ,  Examinat$on of outcrops 

and sample r e s u l t s  i n d i c a t e  t h a t  t h e  gold-r ich gne i s s  does no t  cont inue  

t o  t he  south  i n  t h e  area exposed by outcrops ,  

Samples takenfof t h e  s o i l  over  t h e  147rfoot-long gold-bearing zone 
\ 

near  a channel sample conta in ing  go1 i t h  a hand aug con ta in  up t o  

0,6Q ppm gold ,  S o i l  sample l o c a t i o n s  a r e  shown i n  f i g u r e  63, This  

i nd fca t e s  t h a t  s o i l  sampling may be  a t o o l  i n  l o c a t i n g  gold-bearing 

l a y e r s  i n  t h e  200-foot-wide minera l ized  zone where f t  is covered by s o i l ,  

The remainder of t h e  a l t e r e d  zone (excluding t h e  gold-rich gne iss )  

c o n s i s t e n t l y  contained gold up t o  0 , 9  ppm, s i l v e r  up t o  20,9 ppm, and 

copper up t o  2 percent ,  The h ighe r  s i l v e r  conten t  was no t  n e c e s s a r i l y  

r e l a t e d  t o  t h e  amount of copper o r  gold. Not enough is known about t h e  

bands of mine ra l i za t ion  t o  be  a b l e  t o  c a l c u l a t e  average grade o r  tonnage, 



EXPLANATION 
Chloritic schist, phyllite 

iss, mineralized 

noted sulfides --- Gradational contact 

\78 Strike and dip of foliation 
\ Strike of vertical foliation 

Sod sample location 
Assay data given in table 26 

I 
Mopped by J. C. Still, W. L .  Gnogy, K .  Weir and J. Rotoj ,  September 1975 

Figure 63. -- Sweetheart Ridge prospect, west 
central section detail, sample locations 



Figure 63.--Sweetheart Ridge prospect: West central section d e t a i l ,  

sample locations.  



Although most of t h e  2,000-foot mapped p o r t i o n  o f  t h e  a l t e r e d  zone 

i s  covered by s o i l  and t u r f ,  most of t h e  o u t c r o p s  were b r i e f l y  examined 

and e v i d e n t  bands of m i n e r a l i z a t i o n  were sampled, Time and v e g e t a t i v e  

cover  d i d  n o t  pe rmi t  c l o s e  examinat ion of t h e  immediate a r e a s  on e i t h e r  

s i d e  of t h e  zone o r  t h e  p o s s i b l e  e x t e n s i o n  of t h e  zone. F i e l d  and 

p e t r o g r a p h i c  examinat ion s u g g e s t  t h a t  t h i s  d e p o s i t  is p o s s i b l y  of 

sedimentary  o r i g i n ,  I f  s o ,  p e r s i s t e n c e  of m e t a l l i c  m i n e r a l i z a t i o n  a l o n g  

s t r i k e  and down d i p  might be expec ted ,  The a r e a  w a r r a n t s  a d d i t i o n a l  

e x p l o r a t i o n  based on t h e  2,000-foot-long t r a c e a b l e  m i n e r a l i z a t i o n ,  w l d t h s  

up t o  s i x  f e e t ,  and g r a d e s  r a n g i n g  up t o  0.5 ounces p e r  t o n  go ld ,  1,l 

p e r c e n t  copper ,  and some s i l v e r  and z i n c ,  

3 ,  Other  i n v e s t i g a t i o n s  i n  t h e  v i c i n i t y  of Sweethear t  Ridge 

m i n e r a l i z e d  zone 

A b r i e f  r e c o n n a i s s a n c e  i n v e s t i g a t i o n  was made of s t a i n e d  zanes  

exposed i n  t h e  a r e a  between t h e  m i n e r a l i z e d  zone and t h e  summit of peak 

3405 t o  t h e  n o r t h e a s t .  F i g u r e s  59 and 64 show t h e  sample l o c a t i o n s  and 

F igure  64 near  h e r e .  

. --- 

t a b l e  26 g i v e s  t h e  sample r e s u l t s .  These s t a i n e d  zones f o l l o w  t h e  

s t r u c t u r e  of t h e  s c h i s t  and g n e i s s  i n  t h e  a r e a  and,  f o r  t h e  most p a r t ,  

c o n s i s t  of i r o n - s t a i n e d  g n e i s s  w i t h  ve ry  minor d i s semina ted  p y r i t e ,  

Sampling d i d  n o t  r e v e a l  any s i g n i f i c a n t  meta l  c o n c e n t r a t i o n s ,  



A more thorough i n v e s t i g a t i o n  was made of t h e  mineral ized zone 

about 400 f e e t  west of  t h e  Sweetheart  Ridge mineral ized zone and 

p a r a l l e l  t o  i t ,  Eight samples were taken a long  t h i s  zone (samples 

58250-252, 5S278-281 i n  f i g ,  69) of t h e  more promising outcrops 

d i s t r i b u t e d  2,500 f e e t  a long  s t r i k e ,  The samples were ch ip  o r  spaced- 

ch ip  samples from 3 , 3  t o  1 3  f e e t  long,  Three samples contained t r a c e s  

of  gold,  f ou r  samples from 5.5 t o  16 ,8  ppm s i l v e r ,  and t h r e e  contained 

from 200 t o  1,200 ppm z inc .  The r e s t  of t h e  sample r e s u l t s  a r e  shown i n  

t a b l e  26, About 1 ,200 f e e t  southwest of t he  above-discussed mineral ized 

zone is  another  zone which was sampled (48282) a t  one l o c a t i o n ,  but  no 

s i g n i f i c a n t  metal concen t r a t i ons  were found. 

A b r i e f  reconnaissance was made of  s t a i n e d  zones exposed i n  c l i f f s  

a long  t h e  western edge of Tracy A r m ,  Figure 64 shows the  sample 

l o c a t i o n s  and t a b l e  26 g ives  t h e  sample r e s u l t s ,  Chip samples from one 

zone of s t a i n e d  gne i s s  wi th  dissemlnated p y r i t e  (5S102-5S104) contained 

up t o  94Q ppm z i n c ,  This  zone is roughly a l i gned  with t h e  main 

mineral ized zone, bu t  a long d i s t a n c e  t o  t h e  south .  Chip samples from 

another  zone (5S106-5S109) of s t a i n e d  gne i s s  wi th  disseminated p y r i t e  

contained a  t r a c e  of gold and up t o  200 ppm z inc .  



zinc prospect and Tracy Arm 



Figure 64.--Sumdurn Glacier mineral b e l t  between Sumdum copper-zinc 

prospect and Tracy Arm. 



4. Tracy A r m  zinc-copper prospect  

This  proper ty ,  a l s o  known a s  t h e  J i n g l e  Jangle ,  Neglected P r i z e  and 

Tracy prospec t ,  l i e s  i n  t h e  crook of t h e  major Tracy A r m  elbow 8 , 5  m i l e s  

northwest of Mount Sumdum o n , a  bench about one-fourth m i l e  e a s t  of 

s h o r e l i n e  ( P l a t e  3 and f i g ,  65) .  Banded p y r r h o t i t e ,  s p h a l e r i t e ,  and 

F igure  65 nea r  h e r e ,  

c h a l c o p y r i t s  i n  a  w e l l  def ined  zone p a r a l l e l  f o l i a t i o n  i n  hornblende- 

p l a g i o c l a s e  t o  hornblende-b io t i te  gne i s s .  The zone i s  exposed i n  22 

shal low open c u t s  and a  16-foot s h a f t .  The open c u t s  a r e  d i s t r i b u t e d  

a long  s t r i k e  f o r  1 ,150 f e e t  and range i n  e l e v a t i o n  from 740 f e e t  t o  850 

f e e t .  The width of t h e  zone ranges from 1 t o  10  f e e t .  The mine ra l i za t i on  

s t r i k e s  N .  20 t o  30 W. wi th  a  n e a r l y  v e r t i c a l  d ip .  I n  s p i t e  of rugged 

topography and t h i n  overburden, bedrock exposures a r e  spa r se .  Heavy 

brush and spruce  and hemlock t imber  up t o  1 8  inches  i n  diameter  form a 

dense growth over  t h e  a r e a .  

The s u l f i d e  zone was d i scovered  i n  1916 and had been explored by 

n i n e  open c u t s  and a  16-foot s h a f t  a long a  s t r i k e  l e n g t h  of  500 f e e t  by 

1923. Subsequent work increased  t h e  number of c u t s  ( i nc lud ing  t h e  s h a f t )  

t o  23, exposing more of t h e  zone a long  t h e  s t r i k e  l eng th .  The zone was 

s t aked  i n  1922-23 a s  t h e  Neglected P r i z e  111-3, i n  1942-43 a s  t he  J i n g l e  

J ang le ,  Jongle ,  Jungle ,  and 1 3  o t h e r  c la ims,  i n  1958 a s  t h e  J ang le ,  North 

J ang le  and 5 o t h e r  c la ims ,  and i n  1965-66 as t h e  34 Tracy claims.  Tracy 
claims numbered 4-24 i n  s l i g h t l y  d i f f e r e n t  con f igu ra t i ons  than t h e  
o r i g i n a l  Tracy claims were a c t i v e  i n  1975. Four m i l l s i t e  l o c a t i o n s  were 
recorded i n  1974 on t h e  west sho re  of Tracy Arm. There is  no record  of 
p roduct ion  from t h i s  p roper ty .  

200 



The prospect was examined by Buddington (1923), by Roehm (1942), 

and by t h e  Bureau of Mines i n  1943. Reed and Twenhofel a l s o  b r i e f l y  

examined t h e  prospect i n  1943 and t h e i r  recommendation resul ted  i n  

de ta i l ed  work by Gault and Fellows i n  1944 (1953) under t h e  s t r a t e g i c  

minerals program. 

During the  present  study access t o  t h e  prospect was gained on foo t  

from a cleared helipad about 1,500 f e e t  nor th  of the  s h a f t  on the  

mineralized zone. I n  addi t ion ,  an o ld  but  usable t r a i l  about a m i l e  

long l ed  t o  the  prospect from the  elbow i n  Tracy A m .  

Twenty-seven channel samples moiled from open cu t s  and t h e  s h a f t  

were spaced along more than 1,100 f e e t  of the  mineralized zone, 

Their copper values range from 0.02 t o  5.7 percent and z inc  values from 

0.02 t o  12.0 percent ( t ab le  27). A zone of general ly banded 

TABLE 27 NEAR HERE. 
- 

pyr rho t i t e ,  s p h a l e r i t e  and chalcopyri te  from 0.5 t o  3.5 f e e t  th ick  is  

exposed i n  nearly a l l  of 18  cu t s  along t h e  more heavily mineralized 

850-foot sec t ion  of the  zone. 



1-3 ~ o e i s s  ond schist 80/ Str~ke ond dip of foliation 

Gneiss ond schist w~ th  both r /  Str~ke of vertical foliotion 
mosslve ond bonded sulfide 0/6  PI^, number ond location 
rn~nerol~zotion, mo~nly pyr~te, 
sphaler~te ond chalcopyrite Shaft 

- - - -  Inferred contact 3p138 Sample locot~on, ossoy do!o 
glven in  table 27 
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Figure 65.--Tracy Arm zinc-copper prospect, sample locations. 



P i t  Type 
No. 

1 Channel 

2 do. 
3 do. 
4 do. 
5 do. 
6 do. 
7 do. 
8 do. 
8 do. 
9 do. 

10 do. 

11 do. 

12 do. 

12 do. 
13 do. 

14 do. 

15 do. 
16 do. 
17 do. 

17 do. 

17 do. 

Table 27.--Assay data, Tracy Arm zinc-copper prospect. 

Semiquanti t a t i  ve 
Spectrographic A tomi c 

Analysis w ~ r p t i o n  F i r e  Assay 
porn m 

Cu PP Pb Zn 
Descr ipt ion 

Ag Mo - Cd Au 

3 7 20 0.05 1400 150 3600 - Gneiss and banded minera l iza t ion  
w i t h  quartz and py r i t e .  

.5 N N 220 230 - - Gneiss w i t h  p y r i t e  and chalcopyr i te.  
7 7 30 .15 12000 20 2800 - - Gneiss w i t h  banded su l f ides .  
1 N  N N 1600 10 1900 Gneiss. 

70 20 200 .30 20000 15 13000 - Gneiss w i t h  su l f ides .  
5 5 20 .05 5900 20 3600 ' - - 
5 5 50 .20 8900 25 8200 Gneiss and banded su l f ides .  
5 10 150 .20 12000 25 23000 - Gneiss w i t h  su l f ides .  
3 5 30 N 3500 20 5800 - do. 

50 10 100 .60 19000 20 17000 L 13.0 do. 
30 10 150 .80 20000 15 33000 L 24.0 Gneiss and banded minera l iza t ion ;  

and sphal e r i  te .  
50 7 200 .40 17000 20 45000 N 13.7 do. - i b a 4 4  % k ' c . d . < * % r h r w . L  

10 7 500 .40 21000 10 9000 .3 19.2 Gneiss -s 

py r i t e ,  cha lcopyr i te  and spha ler i te .  
15 15 300 .40 24000 10 68000 .3 21.9 Gneiss and banded minera l iza t ion  

&,.&with p y r i t e .  
10 10 300 .15 13000 10 68000 3 10.0 A-sulfide zone. 
10 7 250 .15 9700 15 60000 - do. 
15 10 300 .15 9000 15 27000 - - Gneiss and banded minera l iza t ion  w i t h  

p y r i t e ,  chalcopyr i te,  
2 7 150 0.30 18000 20 43000 1.0 17.1 A lask i te  and sch i s t  w i t h  

disseminated py r i t e ,  
sphaler i te.  

15 20 200 N 3400 15 20000 - Gneiss and banded su l f ides .  



Sample P i t  
No. 

Channel 

do. 

do. 

do. 
do. 
do. 

Table 27.--Assay data, Tracy Arm zinc-copper prospect, continued. 

Semiquanti t a t i v e  
Spectrographic A tomi c 

Analysis Absorption F i r e  Assay 
ppm ppm 

Au Cu Pb Zn Au Ag 
Descr ipt ion 

Gneiss and banded minera l iza t ion  w i t h  
o y r i  te,  chalcoovri t e  and spha ler i te .  

Gneiss w i t h  oyr rhot i  te,  p y r i t e ,  . 
chalcopyrite, sphaler i  te. 

Gneiss and banded minera l i  zat ion w i t h  
~ v r r h o t i  te, ~ v r i t e ,  c h a l c o ~ v r i  t e  and . . .  
G h a l e r i  te. 

Banded @ h i u d ~ Q s u l  f i des . 
do. .A  
Gneiss and banded mineral izat ion.  



A 300-foot s e c t i o n  of t h e  1,100 f e e t  sampled appears  t o  have the  

h ighes t  assay va lues .  Channel samples from t h e  s h a f t  and 17 open c u t s  

assayed 1.42 percent  copper,  3.42 percent  z i n c ,  0.43 ounces s i lve r  p e r  

ton and 0.008 ounces gold pe r  ton ac ros s  a 5.2-foot average width,  A t  

February 1976 p r i c e s ,  t h i s  o r e  would have a  combined meta l  va lue  of 

about $44 pe r  t on ,  Using t h e  convention of depth equa l  t o  one-half t h e  

s t r i k e  l eng th  and t h e  reasonable  assumption t h a t  grade and width p e r s i s t  

a long  s t r i k e  f o r  850 f e e t  and down d i p  f o r  425 f e e t ,  approximately 

187,000 tons a r e  i n f e r r e d  i f  a  10 cubic  f e e t  p e r  ton volume-weight r a t i o  

is used, 

This  d e p o s i t ,  a s  p r e s e n t l y  known, is  approaching m i n a b i l i t y  a t  1976 

metal p r i c e s ;  i t  is es t imated  t o  have gross  in-place va lue  between 

$1 m i l l i o n  and $10 mi l l i on .  

Magnetometer reconnaissance du r ing  t h e  p re sen t  s tudy  ind i ca t ed  no 

response t h a t  would be u s e f u l  i n  f u r t h e r  d e l i n e a t i n g  t h e  minera l ized  

zone. Geochemical sampling (Race, 1962) a long  t h e  p ro j ec t ed  s t r i k e  of 

t h e  minera l ized  zone sugges t s  t h a t  t h e  depos i t  may extend s e v e r a l  

hundred f e e t  f a r t h e r  south  than is  ind i ca t ed  by t h e  exposures i n  t h e  

open c u t s ,  and a l s o  t h a t  t h e  depos i t  could be  de t ec t ed  geochemically 

only from w i t h i n  a  few hundred f e e t .  



5. Sumdum Glac i e r  mineral  b e l t  between t h e  Tracy A r m  

zinc-copper prospec t  and t h e  Sumdum copper-zinc prospec t  

Between t h e  Sumdum copper-zinc prospec t  and t h e  Tracy A r m  zinc- 

copper prospec t  t h e r e  a r e  zones of gne i s s  t h a t  a r e  s t a i n e d  a prominent 

red  and yellow. Those zones;S M W ~ A  0.4 m i l e s  wide, fo l low outcrop  

f o l i a t i o n  and can be  t r a c e d  f o r  g r e a t  d i s t ances .  The s t a i n e d  zones and 

a r e a s  between them were examined f o r  mine ra l i za t i on .  

Samples of  rocks i n  t h e  s t a i n e d  zones con ta in  more disseminated 

p y r r h o t i t e  than  t h e  surrounding country rock.  The s t a i n i n g  is  be l i eved  

t o  be due t o  weather ing of p y r r h o t i t e  t o  g e o t h i t e  and ''limonite." No 

concen t r a t i ons  of o t h e r  s u l f i d e s  were noted dur ing  examination of t h e s e  

s t a i n e d  zones. Pe t rographic  examination of rock specimens from those  

zones revea led  t r a c e s  of s p h a l e r i t e  and cha l copyr i t e ,  



Most of  the  54 samples taken i n  t h i s  a r e a  were spaced-chip samples 

ac ros s  t h e  s t r u c t u r e  and ranged  in l eng th  from 8 f e e t  t o  180 f e e t ,  

F igures  64 and 66 show t h e  a r e a  and sample l o c a t i o n s ,  and t a b l e  28 g ives  

. .- 
Figure 66 and t a b l e  28 near  h e r e ,  

t h e  a s say  r e s u l t s .  A few sample r e s u l t s  were s l i g h t l y  anomalous; copper 

reached a maximum of 290 ppm, z i n c  250 ppm, and l ead  230 ppm. Twelve 

of t h e  samples contained 0.5-1 ppm s i l v e r .  Two samples contained 

s i g n i f i c a n t  mine ra l i za t i on ;  one (48364), an 0.8-foot channel sample of a 

qua r t z  ve in  t h a t  assayed 30 ppm s i l v e r  taken i n  a r e a  E ,  and the  o t h e r ,  

an 8-foot spaced ch ip  sample (48334) of i ron-s ta ined  gne i s s  con ta in ing  

disseminated s u l f i d e s  t h a t  assayed 0.10 ppm gold taken  i n  a r e a  D. Based 

on .our  examination of t h e  s t a i n e d  zones,  i t  appears  t h a t  t h e  Sumdum 

copper-zinc p rospec t  mine ra l i za t i on  does n o t  extend n o r t h  t o  t h e  Tracy 

A r m  zinc-copper prospec t .  

6 .  Sumdum copper-zinc prospec t  

The Sumdum copper-zinc prospec t  was discovered by t h e  Alaska 

Hel icopter  Syndicate  i n  August 1958. Sixty-two lode  c la ims  were l o c a t e d  

i n  1958 and 1959. Geologic mapping, sampling and diamond d r i l l i n g  

programs were conducted l a r g e l y  dur ing  t h e  1959 season.  MacKevett and 

Blake (1964) i n v e s t i g a t e d  t h e  d e p o s i t s  i n  1960, and much of t h e  

information presen ted  he re  is  der ived  from t h e i r  work and from unpublished 

d a t a  ga thered  i n  1958 and 1959 by t h e  owners of t h e  prospec t  ( w r i t t e n  

commun., C i t i e s  Serv ice  Minerals  Corporat ion,  1974). 





aaLa7 
Figure 66.--Sumdurn mineral belt between Sumdum copper-zinc prospect and 

A 

Tracy Arm, localities B through E, sample locations. 



CkC.&T- 
Table 28.--Assay data, Sumdum mineral belt between Sumdum Copper-zinc prospect and Tracy Arm. 

P 
Semi quanti tative 

Spectrographic Atomic 
Analvsi s Absorotion 

Sample Description 
Zn 

Area A 
0.5 N 30 60 130 Spaced chip, 

2-ft. interval 
do. 
Spaced chip, 
0.5-ft. interval 
Spaced chip, 
1-ft .  interval 
Spaced chip, 
2-ft. interval 
Spaced chip, 
1-f t .  interval 
do. 
Spaced chip, 
0.125-ft. interval 
Spaced chip, 
2-ft. interval 
Spaced chip, 
1-ft. interval 
do. 

Iron-stained gneiss. 

do. 
do. 

A1 tered granite in fau l t  
zone. 

Iron-stat ned gneiss. 

do. 

do. 
Gneiss with veins. 

Iron-stained gneiss. 

do. 

do. 

Area B 
Channel 10.0 (3.0) 1 10 35 15 160 Iron-stained gneiss. 
Spaced chip, 6 (1 .a) .5 15 50 15 250 do. 
0.25-ft. interval 
Spaced chip, 27 (8.2) N 5 35 15 120 do. 
0.5-ft. interval 
Spaced chip, 15 (4.6) N 5 40 30' 170 Iron-stained qneiss. 
0.5-ft. interval 
Spaced chip, 15 (4.6) N N 60 10 30 do. 
2-ft. interval 



Sample T v ~ e  

a'dcxu- 
Table 28. --Assay data, Sumdum mineral be1 t between Sumdum Copper-zinc prospect and Tracy Arm, continued. 

A 
Semiquantitative 
Snectroaranhic At-*+ c 

.nJlsl;~sis r5so rp t i  on 
Lenct.h. - porn o m  Descr ipt ion 

T t .  ("'9 f Aa 'm ~TII ~h I n  

Area C ccnt. 
45292 Soaced chip, 13 (4.0) N I 35 5 25 Iron-s ta ined nneiss. 

0.25-ft. i n te rva l  
45293 Soaced chin, 8 (2.4) 0.5 7 25 10 85 . S i l i c i f i e d  ~ h v l l i t i c  

0.5-ft. i n te rva l  schist .  
45294 Spaced chip, 180 (54.9) 1.5 N 55 5 45 Iron-stained schist. 

2- f t .  i n te rva l  
4S295a Soaced chip, 150 (45.7) N N 40 L 30 I ron-sta ined schist. 

2 - f t .  i n te rva l  

~ont inuous chip 
Snaced chip, 
do. 
Selected grab 
do. 
Soaced chip, 
1 - f t .  i n te rva l  
do. 
Spaced chip, 
2 - f t .  i n te rva l  
do. 
Spaced chip, 
0.5-ft. i n te rva l  
Spaced chip, 
1- f t .  i n te rva l  
Soaced chip, 
0.5-ft. i n te rva l  

Area C 
N 
N 
N 
N 
N 
N 

N 
10 

10 
10 

N 

5 

S i l i c i f i e d  sch i s t  w i t h  sul f ides.  
I ron-sta ined schist .  
do. 
I ron-sta ined gneiss. 
do. 
do. 

do. 
do. 

do. 
Iron-stained gneiss. 

Iron-stained schist. 

do. 



Sample 

aac;e 
Table 28.--Assay data, S~lmdum mineral hel t  between Su~nclr~lil Cnpper-zinc prospect and Tracy Arm, continued. 

A 
Semiquantitative 
Spectrographic Atomic 

Analysis Absorption 
TY Pe Length PPm PDm Description 

kt. (m. ) Ag NO t u  ~b ~n 

Spaced chip, 
2 - f t .  in terva l  
Spaced chip, 
1 - f t .  i n te rva l  
do. 
do. 
do. 
Channel 
Spaced chip, 
1 - f t .  in terva l  

Spaced chip, 
0.5- f t .  i n te rva l  
Spaced chip, 
1 - f t .  i n te rva l  
do. 
Spaced chip, 
1 -f t. in te rva l  
do. 
Spaced chip, 
0 .5- f t .  i n te rva l  
Spaced chip, 
1 - f t .  i n te rva l  
do. 
do. 
Spaced chip, 
0.5-ft.  in terva l  
Spaced chip, 
1 - f t .  in terva l  

Area D 
20 (6.1) L N 15 5 40 

Area E 
30 2 5 5 

N 40 10 

N 60 5 
N 80 L 

N 15 L 
N 85 10 

N 35 L 

30 50 5 
N 45 5 
N 45 L 

N 15 40 

Gneiss w i th  disseminated 
sul f ides.  

Gneiss. 

do. 
Iron-stained gneiss. 
do. 

.Quartz vein. 
Iron-stained schist. 

Iron-stained schist .  

do. 

do. 
Iron-stained gneiss. 

Iron-stained ~ h y l l i t e .  
do. 

do. 

do. 
do. 
Iron-stained schist. 

do. 

1/ Atomic absorption gave 0.10 ppm Au - 
2/ Atomic absorption gave L f o r  Au - 



a'i~c'kv 
Table 28.--Assay data, Sumdum mineral bel t  between Sumdum Copper-zinc prospect and Tracy Arm, continued. 

f i  

Sample Type 

Semiquanti ta t ive  
Spectrographic Atomic 

Analysis Absorption 
Length PPm P P ~  Description 

Ft.  (m. 1 Ag Mo Cu b Zn 

Area E cont. 
4S361 Spacedchip, 31 (9.4) N N r; 5 30 Iron-stainedschist .  

1- f t .  interval 
45362 do. 19 (5.8) N N 5 5 25 do. 
45363 do. 31 (9.4) 0.5 N 5 10 45 do. 
45364 Channel .8 (0.2) 30 N L 230 45 





Disseminated and l o c a l l y  massive p y r r h o t i t e  and p y r i t e  bodies  

conta in ing  cha l copyr i t e  and s p h a l e r i t e  with sma l l  amounts of  b o r n i t e ,  

c h a l c o c i t e ,  malachi te ,  a z u r i t e ,  and galena occur  i n  s t e e p l y  d ipp ing  

northwest s t r i k i n g  zones from one t o  50 f e e t  t h i c k ,  Such zones have 

been found on e i t h e r  s i d e  of t he  mile-wide Sumdum Glac i e r  and those  zones 

on t h e  sou theas t  s i d e  of t h e  G lac i e r  appear t o  a l i g n  wi th  those on t h e  

northwest s i d e .  The minera l ized  zones a r e  no t  cont inuously exposed bu t  

a r e  v i s i b l e  i n  c l i f f s  and i n  s u r f a c e  t renches .  They a r e  o therwise  

covered wi th  snow, i c e  and rock rubble .  They have been p a r t i a l l y  

explored by 1 4  diamond d r i l l  h o l e s  t o t a l l i n g  5,400 f e e t ,  about h a l f  on 

e i t h e r  s i d e  of t h e  g l a c i e r .  Evidence from diamond d r i l l i n g  i n  

conjunc t ion  wi th  s u r f a c e  t r enches  and c l i f f  exposures i n d r c a t e s  t h a t  

copper and z i n c  mine ra l i za t i on  could extend a long  s t r i k e  f o r  10,000 f e e t  

o r  more assuming c o n t i n u i t y  e x i s t s  huik t h e  Sumdum G l a c i e r ,  

F igures  67,  68 and 69 nea r  h e r e ,  

Diamond d r i l l  h o l e  i n t e r c e p t s  g ive  a  three-dimensional p i c t u r e  of 

a  l a r g e  n e a r l y  i s o c l i n a l  a n t i c l i n a l  f o l d  t h a t  widens downward. 

Apparently continuous mine ra l i za t i on  i n  a  s e l e c t i v e  hor izon  o r  hor izons  

is t h i c k e s t  i n  t h e  f o l d  c r e s t  and tends  t o  t h i n  down t h e  l imbs. 





Figure 67.--Index map for Sumdum copper-zinc prospect. 



Figure &--Sumdurn copper-zinc prospect, north 
section, sample locations 



Figure 68.--Sumdurn copper-zinc prospect, north section, sample locations. 



Figure 69 Sumdum cop r-zinc prospect,south section, r= sample loco ions 



Figure 69.--Sumdurn copper-zinc prospect, south section, sample locations. 



Mineralized intercepts in diamond drrll holes vary from more than 

50 feet.to less than 1Q feet w2th the wfder sectfons bebg nearer the 

fold crest generally, Copper assay values vary from almost nil to more 

than 1,5 percent copper and generally lie between 0.5 percent and 1.0 

percent, Although zinc is present the assays are lower than those for 

copper, Silver values average about 0.25 ounces/ton, 

Host rocks are interlayered biotite-quartz~plagfoclase and 

hornblende-glagioclase gnefsses of the biottte schist map unit which have 

been 2soclinally folded and are characterized by numerous minor folds on 

the larger fold l2mbs, Some potential ore bodfes are localized along 

the crests of these minor folds on the limbs of a large, nearly isoclinal 

anticline, thus accounting for two sub-parallel mineralized zones in 

most areas which were drilled and surface sampled, Bodtes in area #3 

north of the glacfer (fzg, 682 follow brecciated fault zones and also 

comprise two sub-parallel zones, suggesting they are part of the same 

or a parallel fold structure. 

Although the continutty of mineralized structure across the glacier 

cannot be clearly proven, it is suggested by the alignment of the 

structure and presence of twin zones on either stde of the mtle-wide 

glacter, There are, however, no reasonable drill sttes from wh%ch the 

continuity of thrs structure under the Sumdum Glacier could be stnrply 

tested, 



Explorat ion by the  owners i n  1958 and 1959, i n  a d d i t i o n  t o  5,400 

f e e t  of diamond d r i l l i n g ,  included 300 f e e t  of open c u t s  t h a t  were 

channel sampled i n  a r e a s  a long  t h e  zone o r  zones of exposed 

mine ra l i za t ion  both no r th  and south of  t he  g l a c i e r .  Sampled s e c t i o n s  i n  

both diamond d r i l l  core  and i n  open c u t s  were 10  f e e t  o r  l e s s .  More than  

200 sampled s e c t i o n s  of core  and about 50 channel samples from t h e  open 

c u t s  were assayed f o r  copper. I n  a d d i t i o n ,  z inc ,  gold, and s i l v e r  were 

run on longer  s e c t i o n s  which were weight - ra t io  composited i n t o  s i n g l e  

assay samples. 

During t h e  p re sen t  s tudy  snow cover was considerably more ex tens ive  

than 1 5  y e a r s  be fo re ,  f o r  a l l  d r i l l  s i t e s  and most open c u t s  sampled by 

t h e  owners i n  t h e  l a t e  1950's were concealed by snow throughout our  

i n v e s t i g a t i o n .  Those open c u t s  which were exposed dur ing  our  s tudy  were 

channel sampled. Spaced-chip samples were a l s o  obtained ac ros s  o t h e r  

measured s e c t i o n s  where rocks appeared p a r t i c u l a r l y  i ron-stained.  The 

l a t t e r  were obta ined  from some of t h e  few rock exposures t h a t  were 

a c c e s s i b l e  f o r  sampling, and a r e  not  n e c e s s a r i l y  p r e c i s e l y  along p ro j ec t ed  

t r ends  of t h e  mineral ized s t r u c t u r e  ( t a b l e  29, f i g s .  68 and 69).  

Table 29 near  here.  



Table 29.--Assay data, Sumdurn copper-zinc prospect. 

Semiquantitative 
Spectrographic Atomic 

Analysis Absorption 
m 

k*. Au Cu PP Pb Zn 

Fire Assay 
Sample Description 

No. 1 area 
N 35 Spaced chip, 

1-ft. interval 
do. 
Chip 
Spaced chip, 
1-ft. interval 
do. 

Iron-stained gneiss with 
disseminated sulfides. 
do. 
Quartz vein. 
Iron-stained gneiss with 
disseminated sulfides. 

do. 

No. 2 area 
N .85 Spaced chip, 

0.5-ft. ' interval 
Chip 
Spaced chip, 
1-ft. interval 
do. 
Spaced chip, 
0.5-ft. interval 

Iron-stained gneiss. 

Massive sulfide vein. 
Iron-stained gneiss. 

do. 
do. 

No. 3 area 
N 30 Spaced chip, 

1-ft. interval 
do. 

Hornfels . 
do. 

do. 
Selected grab 
do. 

Dark schist with disseminated pyrite. 
Gneiss with pvrrhotite. 
Gossan. 

Spaced chip, 
I-ft. interval 
do. 

Gneiss. 

do. 



Table 29.--Assay data, Sumdum copper-zinc prospect, continued. 

Sample 

.Channel 
do. 

do. 
do. 
do. 
Saaced chip, 
1- f t .  i n t e r v a l  
Channel 
do. 
Spaced chio, 
I-ft. i n t e r v a l  
Channel 
Spaced chip, 
0.5-ft. i n t e r v a l  
do. 
Chip 
do. 
Comnosi t e  grab 
Channel 

Chip 
do. 
Spaced chip, 
1-ft .  i n t e r v a l  
Sp.aced chip, 
0.5-ft. i n t e r v a l  
Selected grab 
Spaced chip, 
0.5-ft. i n t e r v a l  
do. 
do. 

Semiquant4tati ve 
Spect rogranhi c P tomi c 

Analvsis Absoroti on Fi  r e  Ass av 
Lenoth - nnm nom nom 

Ft. (m. f Aq 110 Au Cu Pb Zn Au A!7 

No. 3 area-cant inrled 
7 !::," 1 :  10 

N . i 7000 310 65noo N 11.3 
N .05 12000 25 2500 N 17.2 

No. 4 area 
6.8 ( 2.1) N N N 50 L 25 - - 

17.4 ( 5.3) N N N 140 10 60 o - 
28 ( 8.5) N N N 25 L 50 - - 

Descr int ion 

Py r rho t i t e  and chalcooyrite. 
Massive phyrrhot i  t e  w i t h  

chalcopyrite'  and sphaleri te. 
Hanging wa l l  o f  py r rho t i  t e  zone. 
Pyr rhot i  t e  zone. 
Gossan. 
Gneiss and gossan 

Gossan . 
Gneiss. 
Gossan breccia zone. 

Sul f i de zone. 
Gneiss 

Sch is t  and gneiss. 
Gneiss. 
do. 
Gossan breccia. 
Pyr rhot i  t e  w i t h  chalcopyr i te 

and sphaler i  te. 

Gneiss, mi nor pyr rhot i  te. 
Gneiss. 
I ron-sta ined gneiss. 

do. 

Rusty quartz i te.  
1 ron-stained zone. 

Gneiss . 
do. 



Table  29. --Assay d a t a ,  Sumdum copper -z inc  p r o s p e c t ,  cont inued .  

Semiquanti  t a t i v e  
S p e c t r o g r a p h i c  Rtomi c 

Analvs i s  Absorntion F i r e  Assav 
D e s c r i p t i o n  Sample Lenath 

Au Cu Pb vt. (m. j Zn 
No. 5 a r e a  

Gneiss  
rio . Chip 

Spaced c h i p ,  
0.5-ft. I n t e r v a l  
Channel Gneiss w i t h  p y r r h o t i t e ,  chalcooy- 

r i t e  and s p h a l e r i t e .  
Gneiss w i t h  a y r r h o t i  te. 
Crenul a t e d  
do. 
do. 
Gneiss 

do. 
do. 
do. 
do. 
Spaced c h i p ,  
1 - f t .  i n t e r v a l  

Channel 
do. 

P y r i t e  ood. 
Gneiss 

Gneiss cri t h  p y r r h o t i  te, c h a l c o p y r i t e  
and s p h a l e r i  te zone. 

do. 
do. 
do. 
do. 
Rusty g n e i s s  w i t h  p y r l  t e  pods. 

do. 

do. 
do. 
do. 
do. 
Spaced c h i p ,  
0.5-ft. i n t e r v a l  
Spaced c h i n ,  
1 - f t .  i n t e r v a l  
do. 

do. 

do. 



Table 29.--Assay d a t a ,  Sumdum copper-zinc prospect,  continued. 

Semiquanti t a t i  ve 
Soectrograohic Atomic 

Pnalysis  Absoroti on F i re  Assav 
Lenqth n ~ m  ' opm , PDm 

F t .  (m.) Ag Mo Au Cu Pb Zn Au A!3 
Sample Type Description 

Southeast  of no. 5 a r e a  
75 (22.9) 0.5 FI L 489 100 1800 - - 4 ~ 2 5 9  Spaced ch ip ,  

1-f t .  i n t e r v a l  
Rusty s c h i s t  and gneiss  with minor 
. s u l f i d e s .  Project ion o f  o r e  zone 
probably west under snow. 

do. 4K260 do. 
4K261 do. do. 

4K262 do. no. 

4K263 do. Gneissic  rocks with minor 
disseminated i r o n  s u l f i d e s .  

do. 4K264 do. 

4K265 do. 
4K266 do. 

Dark banded gneiss  
do, 

4K267 do. 
4K268 do. 

Rusty gneiss  . 
do, 

Stained s h i s t .  
do. 
Stained s c h i s t  with s u l f i d e s .  

45375 do. 
45376 do. 
4S377 Spaced chip,  

0.5-ft. i n t e r v a l  
45378 do. Stained s c h i s t  with f ine ly-  

disseminated s u l f i d e s .  





TWO 50-foot open c u t s  on the  edge of southwest-facing c l i f f s  a t  t he  

extreme south  end of t h e  two zones i n  a r e a  i/5 were channel sampled; t h e  

assay r e s u l t s  were very s i m i l a r  t o  r e s u l t s  repor ted  by t h e  owners i n  

1959. Our samples from outcrops and open c u t s  i n  areas /I2 and #3 a l s o  

confirm genera l ly  t h e  va lues  repor ted  by t h e  owners i n  those  a r e a s ,  

Spaced-chip samples were taken along measured l i n e s  normal t o  s t r u c t u r e  

b u t  no t  n e c e s s a r i l y  ac ros s  t h e  mineral ized s t r u c t u r e .  Those taken south  

of a r e a  #2 t o  one-half mi le  south  of a r e a  /I5 gene ra l ly  contained above 

background amounts of copper,  z inc  and s i l v e r ,  and i n d i c a t e  geochemical 

t r ends  i n  t h a t  t h e s e  metals  a r e  p re sen t  p a r a l l e l  t o  s t r u c t u r e  over  a 

long d i s t ance .  Most of those  c o l l e c t e d  i n  and no r th  of a r e a  #?2 were n o t  

anomalous. Samples from t h e  4,750-foot peak and mountain shoulder  a 

mi le  south  of a r e a  #5 a l s o  were n o t  anomalous. The l a t t e r ,  however, are 

no t  n e c e s s a r i l y  q u i t e  on t r end  wi th  t h e  mineral ized s t r u c t u r e .  Also t h e  

mineral ized s t r u c t u r a l  hor izons ,  i f  they  extend t h a t  f a r  south  on t h e  

limbs of a suggested l a r g e  a n t i c l i n a l  f o l d  having a g e n t l e  southeastward 

a x i a l  plunge, would probably be bur ied  t h e r e  r a t h e r  than  being exposed. 

This  a r e a  is wi th in  the  claim boundaries .  

Reserve c a l c u l a t i o n s  have been made by t h e  Bureau of Mines based on 

diamond d r i l l  ho l e  and s u r f a c e  t rench  assays  furn ished  by t h e  owners, 

us ing  a s tandard  modified polygonal system. The r e s u l t s  of t h e  

c a l c u l a t i o n s  a r e  summarized below; they r ep resen t  only t h a t  p a r t  of t h e  

d e p o s i t  t h a t  has  been explored.  



The mineral ized zones exposed on both s i d e s  of t he  Sumdum Glac i e r  

a l i g n  and apparent ly  extend beneath t h e  g l a c i e r ,  The mineral ized zones 

t h a t  a r e  b e s t  explored by diamond d r i l l i n g  a r e  a t  a r e a s  113 and iI5 l oca t ed  

on t h e  nor th  and south s i d e s  of t h e  g l a c i e r ,  The nor th  end of t h e  

d r i l l e d  s e c t i o n  of t he  minera l ized  zone a t  a r e a  /I3 is separa ted  by 9,000 

f e e t  from t h e  south end of t h e  d r i l l e d  s e c t i o n  of t h e  mineral ized zone 

a t  a r ea  #5, This  9,000 f e e t  c o n s i s t s  of 1,500 f e e t  t h a t  is  d r l l l e d ,  

6,000 f e e t  t h a t  is covered by g l a c i e r ,  and 1,500 f e e t  t h a t  is poorly 

exposed, with d f f f i c u l t  access  and is l i t t l e  explored ,  The 1,50O?foot 

s t r i k e  l eng th  (Areas #3 and #5) t h a t  is  d r i l l e d  con ta ins  1,870,000 tons  

of  i nd ica t ed  resources  with an  average width of  31.5 feet  and an average 

grade ( a s  es t imated  from assays]  of 0,57 percent  copper,  0,37 percent  

z inc ,  and 0,3Q ounces pe r  ton  s i l v e r .  I f  t h e  minera l ized  zones d i sp l ay  

t h e  same width and grade under t h e  g l a c i e r  a s  they do a t  a r e a s  i/3 and 

il5 and i f  they extend down d i p  f o r  1,000 f e e t  (1,000 f e e t  of down d i p  

mine ra l i za t ion  is exposed) t h e r e  is an i n f e r r e d  tonnage of 26,480,000. 

I f  t h i s  is combined with an a d d i t i o n a l  i n f e r r e d  tonnage of 217,000 tons  

a t  a r e a  #2, t h e  t o t a l  i n f e r r e d  tonnage f o r  t h e  prospec t  is  26,700,000 

with an average width of 31.4 f e e t  and an average assay  of 0,57 percent  

copper,  0137 percent  z inc  and 0,30 ounces per  ton s i l v e r .  

The c a l c u l a t i o n s  a l s o  i n d i c a t e  t h a t  one p a r t  of t h i s  d e p o s i t  

con ta ins  about 211,000 tons  of i nd ica t ed  o r e  averaging 1.18 percent  

copper,  0.15 percent  z inc ,  and 0.25 oz / ton  s i l v e r  over  a  12,7-foot width 
and 575-foot s t r i k e  length  t o  a  depth of 540 f e e t ,  and another  p a r t  has  
217,500 tons  of i n f e r r e d  o r e  conta in ing  1.15 percent  copper and 0,37 
percent  z i n c  over a 12.5-foot width and 600-foot s t r i k e  length  t o  a 
depth of 290 f e e t .  



7 ,  Powers Creek altered zone 

Rusty siliceous schist is exposed at the head of Powers Creek 1/4 

mile below the terminus of Sumdum Glacier (fig. 70); this recently 

Figure 70 near here. 

glaciated terrain is nearly devoid of soil and vegetation. One lode 

claim, the Eclipse, reportedly was located in this vicinity in 1902. 

The conspicu~us color and proximity to the Sumdum copper-zinc prospect 

suggested the area was mineralized. During this study, 11 spaced chip 

samples (with 2-foot interval) were taken in a composite section 1,130 

feet long approximately normal to strike of the schists. The analyses 

(table 30) show all 11 samples contained 0.5 to 1.0 ppm silver, 3 samples 

TABLE 30 'EJEAR HERE. 

15 to 30 ppm molybdenum, and two samples had values of 150 to 380 ppm 

zinc. The analyses indicated nothing else of significance. Small 

quantities of finely disseminated sulfides were seen in several places. 

Petrographic examination indicated this to be pyrrhotite although a 

trace of chalcopyrite was detected in one specimen. Sphalerite was not 

detected. 

The country rocks in the area are siliceous, muscovite and chlorite 

schists that are somewhat graphitic and have numerous small folds and 

quartz lenses. Examination indicates these rocks, though highly iron- 

stained, are similar in metal content to unmineralized schists and 

gneisses of the area generally. 



E X P L A N A T I O N  
Glacial ice and permanent -70 Strike and dipof foliation 
snowfields( ~uaternar y) 
Predominently phyllite and Assay data given in table 30 
slate (Cretaceous?) 

0 05 MI 
1 1 ' 1  rl 1 ' 1  I ' !  f 
0 Q5 KM 

Fig u re 70.- - Powers Creek stained zone, sample loco tions 



Figure 7O.+owers Creek stained zone, sample locations,  





8. Portland prospect 

The long inactive Portland gold prospect is situated about 300 yards 

from the northeast shore of Endicott Arm and about 175 feet above sea 

level. A well-built but overgrown trai1,joins the workings with cabin 

ruins near the beach. Development consists of 305 feet of workings in 

three adits probably driven between 1890 and 1910 (fig. 71). The adits 

Figure 71 near here. 

are driven normal. ta iron-stained, silicified muscovite schist and 

phyllite (of the phyllite and slate map unit) which contain numerous 

quartz stringers and lenses parallel to schistosity, Pyrite, pyrrhotite, 

and traces of galena, sphalerite and chalcopyrite occur as sparse 

disseminations and in occasional thin stringers parallel to foliation. 

Seven claims were located in 1889 and,were relocated in 1897. Additional 

claims recorded during the next few years were reported in this vicinity 

but descriptions are vague and none, including the Portland group itself, 

could be identified on the ground. Spencer (1906) briefly discussed the 

property and reported a cross-cut tunnel. Two other cross-cuts probably 

were driven not long after that. Herreid and Race.(l962) sampled and 

mapped the two larger cross-cuts. Information from their work has been 

incorporated into the figure and text of the present study. 
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Figure 71.-- Portland propect, sample locations 



Figure 71.--Portland prospect, sample locations. 



The only surface  exposures i n  t h e  a rea  a r e  s o  heavily overgaown and 

weathered a s  t o  preclude sampling them; however, the  th ree  cross-cuts 

present  continuous exposures normal t o  t h e  f o l i a t i o n .  The analyses of 

23 channel samples covering the  f u l l  length of each of th ree  cross-cuts 

189, 109, and 7 f e e t  i n  length  a r e  reported i n  t a b l e  31, A majori ty a r e  

TABLE 31 NEAR HERE. 

anomalous i n  one o r  more of the  elements: gold,  s i l v e r ,  copper, lead 

and zinc. The highes t  value f o r  each of these  elements was i n  a s i n g l e  

8-foot sample from t h e  shor t  cross-cut: 0.10 ppm gold,  10 ppm s i l v e r ,  

with 930 ppm copper, 1,800 ppm lead and 3,400 ppm zinc. A l l  t h e  other 

values of i n t e r e s t  were obtained i n  t h e  long cross-cut 33 f e e t  below t h e  

shor t  one. One sample from t h e  long cross-cut,  t h e  only o ther  sample 

containing measurable gold (0.10 ppm) l ies down d ip  from t h e  gold value 

i n  t h e  shor t  cross-cut. The intermediate length  cross-cut contained no 

s i g n i f i c a n t  gold o r  o ther  metal values although it probably i n t e r s e c t s  

t h e  same s t ruc tu re .  

Although general ly considered a gold-silver prospect ,  t h e  Port land 

prospect contains base metal values which suggest cont inui ty  with o ther  

base metal prospects along t h e  Sumdm Glacier mineral b e l t .  



Table 31. --Assay data, Portland prospect. 

Semiquanti t a t i v e  
Spectrographic Atomic 

Analysis Absorption 
Sample TY pe ppm ppm 

Ag Cu Pb 

Intermediate length a d i t  
2K156) Chip 20.0 ( 6.1) N 60 20 
2K157) do. 20.0 I kij N 

25 15 
2K158) do. 20.0 N 15 30 
2K159) do. 20.0 ( 6.1 N 25 40 
2K160) do. 10.0 ( 3.0) N 20 25 
2K162) do. .5 ( .15) N 10 35 
2K161) do. 19.0 ( 5.8) N 10 10 

(2K141) Chip 
'(2K142) do. 
(2K143) do. 
(2K144) do. 
(2K145)2/ do. 
(2~146)-  do. 
(2K147) do. 
(2K148) do. 

do. [:"Kzq do. 
(2K151) do. 
(2K152 do. 
ZKl531 do. 

[ 2~154)  do. 
(2K155) do. 

Long a d i t  
0.7 

Short adi t 
11 (2K163)3/ Chip 8.0 ( 2.4) 10 930 1800 

Descr ipt ion 

Elack p h y l l i t i c  sch is t .  
Muscovite sch is t .  
Muscovite sch i s t  w i t h  quartz. 
P h y l l i  t e  w i t h  quartz. 
Quartz muscovite schist .  
Thin band o f  i ron .  
do. 

Mica sch is t .  
S e r i c i t i c  sch is t .  
P h y l l i t i c  sch is t .  
Phyl l  i t i c  sch i s t  w i t h  ch lo r i t e .  
do. 
Dark p h y l l i t i c  sch is t .  
Quartz rod  
Dark o h y l l i t i c  sch i s t  w i t h  muscovite. 
Quartz mica schist .  
Dark quartz p h y l l i t i c  sch is t .  
Quartz sch is t .  
Quartz muscovite sch is t .  
Schist  w i t h  quartz. 
do. 
Quartz muscovite sch is t .  

Thin band of i ron.  

lJ Refer t o  f i gu re  - a Atomic absorption gave 0.10 ppm Au. 
3J Atomic absorption gave 0.10 ppm Au. 



Sample 

Tab1 e 31. --Assay data, Port land prospect, continued. 

Semiquantitat ive 
Spectrographic Atomic 

Analysis Absorption 
ppm ppm 
Ag Cu Pb Zn 

Port land extension 
Spaced chip, 24 ( 7.3) N 35 30 . 35 
1-ft. i n te rva l  

23 ( 7.0) N 20 25 35 
Spaced chip, 40 (12.2) N 40 45 55 
5- f t .  i n te rva l  
do. 100 (30.5) N 25 30 25 

Descr ipt ion 

S i  1 i ceous ca l  c-brecci a. 

do. 
Graphi t ic  calc-schist .  



Iron-stained rocks t h a t  occur i n  a  prominent cove 2-1/2 mi les  

southeas t  of t h e  Por t land  workings were a l s o  sampled ( t a b l e  31.), bu t  a r e  

Frobably e a s t  of t h e  Por t land  prospect  s t r u c t u r e .  They c o n s i s t  of 

quar tz -anker i te  b recc i a  a s soc i a t ed  wi tn  ca lcareous  g r a p h i t e  s c h i s t .  

Although t r a c e s  of cha l copyr i t e  were de t ec t ed  i n  some specimens, a s says  

show very  low copper va lues .  One sample contained 100 ppm l ead ,  t h e  

only  anomalous va lue  repor ted  i n  t h i s  group of fou r  samples, This  a r e a  

may be t h e  a r e a  r e f e r r e d  t o  a s  t h e  Po r t l and  ex tens ion .  

9 .  Bushy I s l a n d s  copper anomaly 

Copper s t a i n s  and t r a c e s  of cha l copyr i t e  i n  qua r t z  s t r i n g e r s  i n  

p h y l l i t e  occur  on a wave c u t  bench j u s t  below t i d e  l i n e  a t  t h e  n o r t h  end 

of t h e  Bushy I s l a n d s  i n  Endicot t  Arm ( f i g .  72) .  

F igure  72 near  here .  

A chip  sample w a s  c u t  ac ros s  5.2 f e e t  of t h e  p h y l l i t e  where s l i g h t l y  

Copper-stained q u a r t z  s t r i n g e r s  were most ev ident .  These qua r t z  

s t r i n g e r s ,  0.05 t o  1 .5  f e e t  wide, l o c a l l y  con ta in  t r a c e s  of cha l copyr i t e ,  

s p h a l e r i t e ,  and malachi te .  They gene ra l ly  p a r a l l e l  t h e  f o l i a t i o n .  

Analyses i nd ica t ed  700 ppm copper and 1,600 ppm z inc ,  and 0.015 ounces 

s i l v e r  pe r  ton.  Other meta l  va lues  a r e  i n s i g n i f i c a n t .  Search of  t h e  

l i m i t e d  bedrock beach, t h e  only good rock exposure i n  t h e  v i c i n i t y ,  

revea led  no a d d i t i o n a l  evidence of copper mine ra l i za t ion .  



S u l f i d e  s t r i n g e r s  i n  b i o t i t e  s c h i s t  0 . 6  mile  t o  t he  southwest on 

the  no r theas t  shore  of Sumdum Is land  were sampled, Samples were cu t  i n  

t h r e e  increments a long a 27,9-foot s e c t i o n  ac ros s  f o l i a t i o n  of t h e  

s c h i s t s  which conta in  s u b p a r a l l e l  qua r t z  s t r i n g e r s  with bands of 

marcasi te  and p y r i t e  a long the  s c h i s t o s i t y .  The c e n t r a l  sample of t he  

t h r ee ,  1 1 - 8  f e e t  long,  assayed 140 ppm z inc  and 15 ppm molybdenum, Other 

galues obtained from t h e  t h r ee  samples were of less i n t e r e s t ,  A f o u r t h  

+ample, a composite of mu l t i p l e  c u t s  from a 0 , l  t o  0.5-foot wide s u l f i d e -  

near ing  qua r t z  ve in ,  gave va lues  of 80 ppm lead  and 160 ppm z inc ,  Both 

df t he se  l o c a l i t i e s  a r e  w i t h i n  t h e  Sumdum ~ d c i e r  mineral  b e l t  bu t  a r e  

well i s o l a t e d  due t o  t h e i r  i s l a n d  l o c a t i o n .  

10,  Sulphide prospect  

The Sulphide group, an a c t i v e  z inc- lead-s i lver  p rospec t ,  is loca t ed  

n ine  mi les  below Sanford Cove on the  southwest s i d e  of  Endicot t  A r m ,  

The prospect  c o n s i s t s  of poorly def ined  bands of disseminated s u l f i d e s  

roughly p a r a l l e l  t o  t he  f o l i a t i o n  i n  gne i s s  and q u a r t z i t e ,  Four shallow 

open c u t s  a long  t h e  s t r i k e  expose an aggregate  of 130 f e e t  of 

mine ra l i za t i on .  P ro j ec t ed  between c u t s ,  t h e  mine ra l i za t i on  c rude ly  

d e f i n e s  a s l n g l e  zone wi th  a  length  of about 830 f e e t  ( f i g ,  73), A 

Figure 73 near  he re ,  

f i f t h  open c u t  ( # 3 )  was unmineralized, Most of t h e  a r e a  is covered wi th  

overburden and t h i c k  vege t a t i on .  However, some s p a r s e  s u l f i d e s  a r e  

v i s i b l e  i n  rock ou tc rops ' on  t h e  beach a long  s t r i k e  of t h e  minerali.zed 

zone 

219 



Figure 72.--Sumdurn a n d  Bushy Islands, sample locations. 



Figure 72.--Sumdurn and Bushy Islands,  sample locat ions .  





Figure 73.--Sulphide prospect, sample locations. 



The Sulphide prospec t  was s t aked  i n  1928 a s  t h r e e  "Idahot' c la ims ,  

It was r e s t aked  I n  1939 a s  t h e  40 percent  group and most of t h e  t renching  

was done a t  t h a t  t i m e ,  It was r e l o c a t e d  a s  t h e  Maybe group about 1955 

and as t h e  Sulphide group of 16  claims i n  1969 and 1970, Most r e c e n t l y  

i t  was r e l o c a t e d  a s  four'"1ceburg" claims and was a c t i v e  i n  1975, 

The proper ty  was examlned f o r  gold and s i l v e r  by a r e p r e s e n t a t f v e  

of t h e  Alaska-Juneau Gold Mining Company i n  1928, The proper ty  was 

aga in  examfned by J, C ,  Roehm, T e r r i t o r i a l  Department of Mines, i n  1942 

and N e i l  M, Mufr, UPS, Bureau of Mines, i n  1943, 

Bands of massive s u l f i d e s  up t o  0.4 f o o t  t h i c k  p a r a l l e l  t h e  f o l i a t i o n  

of t h e  r u s t y  f e l d s p a t h i c  gne i s s  and q u a r t z i t e .  S p h a l e r i t e ,  galena and 

chalcopyrSte  accompanied by p y r r h o t i t e  and marcas i t e  fol low s e l e c t i v e  

hor izons  i n  minor f o l d s  and have c l e a r l y  been metamorphosed, The 

s u l f i d e s  a r e  concent ra ted  i n  t h e  c r e s t  of sma l l  f o l d s  and a s  g r a i n s  and 

s t r t n g e r s  p a r a l l e l  t o  t h e  f o l i a t i o n .  The minera l ized  zone ranges from 

5 t o  1 5  f e e t  wide, 



During the  present  s tudy ,  21 channel samples were cu t  ac ros s  t h e  

zone i n  fou r  open c u t s  # I ,  2,  4 ,  and 5 ( t ab l e  32) over  a d i s t a n c e  of 

TABLE 32 near  here.  

800 f e e t ,  The f i v e  samples having t h e  h ighes t  combined copper-lead-zinc- 

s i l v e r  va lues  ranged i n  length  from 4 ,4  t o  7,O f e e t  and contained 0.02 

t o  0 ,25  percent  copper, 0.65 t o  1 ,30  percent  l e a d ,  and 1 ,25  t o  1 ,90  

percent  z inc ,  S i l v e r  va lues  ranged from 0.02 t o  0,88 ounces per  ton ,  

and gold from n i l  t o  0,004 ounces p e r  t on ,  Sample 3P005 which c u t  

ac ros s  5 , 5  f e e t  of open c u t  #1 probably had t h e  h ighes t  combined values:  

0.1 percent  copper, 1 , 3  percent  l ead ,  1 ,75  percent  z inc ,  0 ,88  ounce 

s i l v e r  pe r  ton and a t r a c e  of gold, roughly $25 pe r  ton  a t  1975 metal  

va lues ,  



Tab1 e 32. --Assay data, Sul phide prospect. 

Sample 

Channel 
do. 
do. 

do. 
do. 
do. 
do. 
do. 
do. 
d~ . 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 

Semiquanti t a t i v e  
Spectrographic Atomic 

Analysis Absorption 
Trench ppm ppm 
Number Ag As Au Cu Pb 

300 
1 GOO 
170 

F i r e  Assay 
ppm 

Au Ag 
Descr ip t ion 

Fine-grained, 1 iah t -co lo red  

contor ted r u s t y  gneiss and 

q u a r t z i t e  w i t h  s u l f i d e  bands 

and lenses p a r a l l e l  t o  f o l i a t i o n .  

Bands range up t o  0.4-feet t h i c k  

and conta in i r o n  s u l f i d e s  w i t h  

l e s s e r  sphaler i  te, chalcopyr i te ,  

galena and arsenopyri  te .  Sul- 

phides tend t o  concentrate i n  

small  f o l d  axes. 



11, Reported anomaly sou theas t  of Fords Ter ror  

A sediment sample taken i n  1973 from an unnamed s t ream f i v e  miles 

sou theas t  of Fords Ter ror  contained 1,000 ppm of tungs ten ,  2,000 ppm of  

a r s e n i c  and 30 ppm of  bery l l ium (Loca l i t y  No, S 131, P l a t e  21, In  1974 

t h i s  a r e a  was examined by a f i e l d  pa r ty .  The d ra inage  c u t s  a c r o s s  a 

b i o t i t e  gne iss -gran i te  con tac t ,  The g r a n i t i c  rocks a r e  a t  t h e  head of 

t h e  dra inage  near  a smal l  g l a c i e r ,  S i x  s t ream sediment samples were 

c o l l e c t e d  from t h e  s t ream, its t r i b u t a r i e s  and an a l l u v i a l  f a n ,  A 

sea rch  was made f o r  minera l ized  f l o a t ,  The s i x  samples were analyzed 

but  no tungs ten  o r  a r s e n i c  were de t ec t ed ,  and only  t r a c e s  of  bery l l ium 

were p r e s e n t ,  Pe t rographic  s t u d i e s  of t h e  sediments  revea led  no m e t a l l i c  

minera l s ,  One sediment sample from t h e  main stream contafned 70 ppm 

molybdenum, F l o a t  nea r  t h e  t h r o a t  of t h e  canyon contained traces o f  

ga lena ,  p y r r h o t i t e  and cha l copyr i t e ,  A sample from a rock outc rop  

contained a t h i n  seam of p y r r h o t i t e ,  and when examined pe t rog raph ica l ly  

i t  was found t o  con ta in  a g r a i n  of  s c h e e l i t e .  The o r i g i n a l  s t ream 

sediment ana lyses  could n o t  be dup l i ca t ed ,  No former a c t i v i t y  i s  

ev iden t  and no clafms a r e  recorded,  



12,  Powers Creek placers 

Powers Creek was prospected and mined for placer gold intermittently 

for more than 40 years beginning with initial gold discovery in 1869. 

Gold was discovered in Windham Bay the same year and in the following 

two years these localities were credited with $40,000 [nearly 2,000 

ounces] in gold production (Spencer, 1906). The amount attributed to 

Powers Creek cannot be determined. Miners were there when John Muir was 

in Sumdum Bay (now Holkham Bay) in 1879 and 1880 (Muir, 1915). The most 

recent placer claim found in mining records was recorded in 1911. It is 

doubtful whether a large amount of gold was placered from Powers Creek. 

Powers Creek which drains Sumdum Glacier falls 1,300 feet through 

two miles of narrow canyons to Endicott Arm. Mining probably was done 

in the winter during low water to allow access to the stream gravels. 

Because of the narrowness of the canyons, high water would probably have 

obliterated any vestige of former work. 

Panned concentrates were taken at 13 sites randomly spaced along 

600 feet of the stream near the mouth (fig. 74). The samples were taken 

Figure 74 near here. 
- - -- 

of silt sand and gravel from the stream bed and bank from between 

cobbles and large boulders and may represent fine materials, but not the 

boulder-strewn bank or bed as a whole. A few colors of gold were panned 

at most of these sites. 



The panned concentrates were f i r e  assayed f o r  t h e i r  t o t a l  gold 

content.  Assays a r e  reported i n  ounces per cubic yard f o r  undisturbed 

mater ia l  ( t ab le  33). Plus and minus 80 mesh f r a c t i o n s  of the  panned 

TABLE 33 NEAR HERE. 

concentrates were assayed separa te ly .  Percent of gold i n  t h e  samples 

does not necessar i ly  c o r r e l a t e  with one s i z e  f r a c t i o n  o r  the  o t h e r ,  and 

up t o  nearly 1.00 percent can occur i n  e i t h e r  f r ac t ion .  Gold p a r t i c l e  

s tud ies  on two samples which were not assayed, however, showed t h a t  t h e  

p a r t i c l e  s i z e  ranged from 48 t o  400 mesh and t h e  mass roughly ca lcula ted  

from p a r t i c l e  s i z e  was divided f a i r l y  evenly between minus and plus 80 

mesh s i z e s ,  Assay values range from 0.0031 ounce per  cubic yard t o  n i l  

and suggest t h a t  i n  l o c a l i t i e s  where samples were obtained,  t h a t  deposi t s  

a r e  not  v iab le  under present  economic condit ions.  However, the  a reas  i n  

the  canyons which were probably mined were not access ib le  during t h i s  

study. I n t e r e s t  has not revived i n  s p i t e  of r i s e  i n  gold pr ice .  

The gold source may be r e l a t e d  t o  the  Sumdum copper-zinc deposi t  

which l i e s  i n  the  upper end of the  Powers Creek drainage. Some pan 

concentrates from t h e  creek contained t r a c e s  of p y r r h o t i t e  and 

chalcopyri te .  Pyr rho t i t e  is abundant i n  the  Sumdum deposi t  and 

chalcopyr i te  the  dominant copper-bearing mineral.  Assays show t h a t  

small  amounts of gold a r e  a l s o  present  i n  t h i s  deposi t .  



Figure 74.-- Powers Creek placers,somple locations 



Figure 74.--Powers Creek placers, sample locations. 



Table 33. --Assay data, Powers Creek placers. 

Sample 

1 /  Calculated from mg total gold b.v f ire  - 
assay analysis (14 in. pan at 270 pans/cu yd) 



Fords Terror a rea  

Two iron-stained a reas ,  one i n  a va l l ey  located north of the  head of 

Fords Terror and the  o ther  within Fords Terror ,  were sampled; f i g u r e  75 

Figure 75 near here. 

shows t h e  a reas  v i s i t e d  and the  sample locat ions .  

A s i g n i f i c a n t  por t ion  of the  va l l ey  a t  the  head of Fords Terror is 

colored red by i r o n  s t a in ing  over gneiss .  Apparently the  cause of the  

i ron  s t a i n i n g  is the  weathering of b i o t i t e  and very f i n e l y  disseminated 

s u l f i d e s  i n  t h e  gneiss  of t h e  area .  Five spaced chip samples taken gave 

barely anomalous r e s u l t s ;  one contained 300 ppm zinc ,  one contained 30 

ppm molybdenum, and a l l  f i v e  contained L t o  1 ppm s i l v e r .  Table 34 gives 

TABLE 34 NEAR HERE. 

t he  a n a l y t i c a l  r e s u l t s .  

The o ther  a rea  v i s i t e d  was i n  Fords Terror  i t s e l f .  A number o f *  

prominent a l t e r e d  f a u l t  zones occur i n  the  north-south arm of Fords 

Terror .  Five samples taken across these  f a u l t  zones near s e a  l e v e l  

indica ted  no s i g n i f i c a n t  metal values ( t a b l e  34). 



Base from U. S. Geological Survey 1: 63,360 Sumd urn C-4 19 6 1 

Figure 75-- Fords Terror area, sample loco tions 



Figure 75.--Fords Terror area, sample locations. 



Sample 

Spaced chip, 
1 - f t .  interval 
Chip 
Spaced chip, 
1 - f t .  interval 
Spaced chip, 
2-ft. interval 
do. 
Spaced chip, 
0.25-ft. interval 

Channel 
Spaced chip, 
0.5-ft. interval 
Channel 
Spaced chip, 
0.5-ft. interval 

Table 34. --Assay data, Fords Terror area. 

Semiquanti t a t ive  
Spectrographic Atomic 

Analysis Absorption 
m 

AgPP MO 
ppm Description 

Cu Zn 

Valley a t  head of Fords Terror 
32 (9.8) 1 15 100 100 Iron-stained gneiss. 

1 (0.3) N N 15 1 1  Gneiss with ca lc i t e  vein. 
20 (6.1 .7 30 50 300 Iron-stained gneiss. 

150 (45.7) .7 10 110 100 do. 
7 (2.7) L N . 7 5  45 do. 

Fords Terror 
2.5 (0.8) N 20 L 100 Altered granite i n  f a u l t  zone. 

13 (4.0) N N 5 40 do. 

5.5 I:: 3 N N L 120 do. 
20 N N 5 60 do. 



Ultramaf i c  b e l t  

The discontinuous b e l t  of u l t ramaf ic  rocks which extends i n  a 

general ly nor ther ly  d i r e c t i o n  through t h e  Coast Range b a t h o l i t h i c  

complex (see geology sec t ion  of t h i s  repor t )  was examined and sampled i n  

reconnaissance. I n  addi t ion  t o  t h e  usual  chemical analyses, se lec ted  

samples were analyzed f o r  platinum group metals. 

A s  discussed i n  the  geochemistry sec t ion,  these  rocks a r e  (as 

expected) characterized by high n icke l  and chromium background values ,  

but no accumulations of s u l f i d e s  o r  chromite were noted. The n icke l  and 

chromium values a r e  not anomalous f o r  these  kinds of rocks ,  Analysis of 

se lec ted  samples for platinum group metals did not  show unusual values,  

1t appears t h a t  the  b e l t  has no s i g n i f i c a n t  mineral p o t e n t i a l ,  



Whiting River s i lver -gold  prospect  

The Whiting River s i l ve r -go ld  prospect  is loca ted  apout 8 mi l e s  up 

t h e  Whiting River  and about 2 mi l e s  southeas t  of t h e  r i v e r  near  t h e  base  

of a g l a c i e r  a t  an e l e v a t i o n  of 2,900 f e e t ,  It can be reached by a 

3-5-mile t r a i l  from t h e  r i v e r ,  The prospec t  ha s  been known s i n c e  1896 

and has  been loca t ed  a s  t he  Lost  Cha r l i e  Ross i n  1901 and 1907, t h e  Miss 

P ick l e  i n  1913, the  S i l v e r  Moon i n  1915 and aga in  a s  t he  Miss P i c k l e  i n  

1929 according t o  Buddington (1923, p ,  135) and the  Juneau record ing  

o f f i c e  r eco rds ,  The claims a r e  not  p r e s e n t l y  a c t i v e ,  

A 4.5-foot wide su l f ide-bear ing  qua r t z  ve in  i n  do lomi t ic  l imestone 

i s  exposed i n  an open c u t  on a s t e e p  h i l l s i d e .  About 80 f e e t  of ve in  a r e  

exposed. The s u l f i d e s  a r e  a r senopyr i t e ,  p y r i t e ,  p y r r h o t i t e ,  s p h a l e r i t e ,  

galena and cha l copyr i t e  with t he  gold va lues  probably i n  t h e  a r senopyr i t e  

and t h e  s i l v e r  va lues  i n  t he  galena.  

About 100 f e e t  below t h i s  open c u t ,  a 75-foot-long cross-cut  w a s  

dr iven  i n  an apparent  a t tempt  t o  i n t e r s e c t  t h e  ve in  exposed a t  t h e  open 

c u t .  Figure 76 is  a map showing t h e  l o c a t i o n  of t he  open c u t ,  a d i t ,  

Figure 76 near  he re .  
- 

ve ins  and samples. Most of t h i s  work probably was done p f i o r  t o  1908, 

a s  Brooks s t a t e d  i n  1909 (p. 139) t h a t  t h i s  cross-cut had been d r iven  70. 

f e e t  a t  t h a t  t ime,  



A study of the  general geology of the  a rea  reveals  seve ra l  su l f ide-  

bearing quartz veins penet ra t ing  the  dolomite country rock, The veins 

appear t o  be completely faul ted .  The 4.5-foot-wide vein explored by the  

open cu t  disappears i n t o  barren dolomite j u s t  below the  f l o o r  of the  

cut .  Faul t ing  is  a l i k e l y  explanation f o r  t h i s  abrupt  t runcat ion ,  About 

70 f e e t  southeast  of the  open c u t ,  another sulf ide-bearing quar tz  vein 

with a maximum thickness of 3 f e e t  is exposed along a s t eep  s lope ,  It 

t h i n s  and pinches out  a t  i ts  upper end while i ts  lower end decreases t o  

a  thickness of 2.5 f e e t ,  then disappears beneath a mudslope and f a i l s  t o  

reappear i n  the  rock below. Three add i t iona l  mineralized veins were seen, 

The f i r s t ,  about Q.l f e e t  th ick ,  i s  s i t u a t e d  a t  the  entrance t o  the  

cross-cut,  The second, about 0,2 f e e t  th ick ,  is i s o l a t e d  about 10 f e e t  

south of the  cross-cut,  A t h i r d  vein,  about 0.8 foo t  th ick ,  outcrops 

f o r  about 30 f e e t  a t  the  same e levat ion  and about 250 f e e t  southeast  of 

the  open cu t .  (This ve in  sample 4S458 is not  shown i n  f i g u r e  76,) All 

sul f ide-bearmg veins  seen have an approximate s t r i k e  of N, 05" E,  and 

have very s t eep  o r  v e r t i c a l  d ip ,  These veins  contain s i g n i f i c a n t  

anomalous q u a n t i t i e s  of silver, gold, and, l o c a l l y ,  lead  and zinc. With 

the  exception of the  open cu t  vein,  they a r e  not  extensive enough nor 

high enough i n  grade t o  be of economic s igni f icance .  Figure 76 shows the  

vein and sample loca t ions  and t a b l e  35 gives the  assay r e s u l t s ,  

TABLE 35 NEAR HERE. 



ELEVATION OF 
FLOOR 2900 

EXPLANATION 
Massive dolomitic limestone with 
occasional zones of gneiss and 

63/ Strike and dip of foliation 

Quartz vein, width to scale, show~ng 

Quartz vein, showing dip 

Vertical quartz vein, width to scale 

Assay data given in table 3s 

NOTE: R denotes rep l~cote  samples 
U denotes sample taken in adit  

el 2797 ' e1.28/0 

Mapped by J Stt l l ,  M. A Packe and .K. W e ~ r ,  August 1974 
4s432x 

Figure ?La-- Whlt~ng Rlver sliver- gold prospect, sample 
locations. Plan and vertical projection 



Figure 76.--Whiting River silver-gold prospect, sample locations. Plan 

and vertical projection. 



Table 35. --Assay d a t a ,  Whiting River s i l  ver-gold prospect.  

Semiouanti t a t i  ve 
Spectroqraohi c Atorni c 

Analysis Absornti on F i r e  Assay 
Sample Lenoth 

ErEiT 
Descript ion nom nom 

Aq I's nu Cu Pb In ?iiF%j- 
Onen c u t  

H 20 90 
1.1 103 33 
N 20 75 

0.95 113 1200 
7.5 530 18000 

.25 1500 3603 
26.0 410 24030 

.25 159 2600 
3.5 640 26900 

.05 980 220W 
31.0 320 15000 

7.0 520 12003 
2.5 1700 50030 
1.0 Ion 7 0 ~  

14 3700 46000 

Channel 
do. 
do. 
do. 
do. 
do. 
Chin 
do. 
do. 
Channel 
do. 
Chip 
Channel 
CClin 
Channel 

Limestone. 
Tact i  t e .  
Limes tone. 
Qrlartz vein. 
Quartz vein with s u l f i d e  band. 
Dolomite limestone. 
Quartz vein wit?  s u l f i d e  band. 
Limestone n i t b  quar tz  with s u l f i d e s .  
do. 
Q u a r t z  vein. 
Repl icate  of 45019. 
Repl icate  of 45321. 
Seol i c a t e  of 45924. 
Limestone with quar tz  wi th -su l f ides .  
Q u a r t z  vein wit6 s u l f i d e  band containincr 

p y r i t e ,  oalena and some cha lcopyr i t e .  
Repl i c a t e  of 45021. 
Repl i c a t e  of 45022. 

do. 
Chin 

Sulf ide-hear ing quar tz  vein 70 f e e t  sou theas t  of tbe  open c u t  
Chin 2n 500 .60 130 l o ~ n  440 - - 
Channel 7 N N 55 250 260 - - 
do. 1 tI N 45 15r) 150 - - 
do. 15 hi L 50 630 40 - - 

Q u a r t z  vein. 
Quar tz  vein. 
do. 
do. 

h56c;; t  
Chin 'I N Y 9 5  10 55 - - 
Spaced chin,  . N N N 85 20 75 - - 
0.25-ft. i n t e r v a l  
Channel 3 500 N 15 470 150 - - 

Amphiboli t e  with a l b i t e  and mica. 
I ron-s t a i  ned gouge zone, 

Q u a r t z  vein. 

Other sulf ide-bear ing quar tz  veins  
70 7nr) 2.5 snnn 18r)oa ~ l o n r )  . - - 
30 N N 1100 210 15000 - - 
7 N N 270 5000 10 - - 

Channel 
do. 
do. 

Quartz vein with s u l f i d e s .  
Q u a r t z  vein with s u l f i d e s .  
Q u a r t z  vein with s u l f i d e s .  



The 2,792-foot e l e v a t i o n  cross-cut  is d r iven  i n  dolomite through 

most of i ts  75-foot l eng th  except  f o r  12 f e e t  of ca lcareous  muscovite 

gne i s s  42 f e e t  from t h e  p o r t a l ,  and a 6-foot zone of amphibol i te  l ~ c a t e d  

nea r  t h e  face .  A N, 4S0 W, 50-foot ex t ens ion  of t h e  cross-cut  should 

i n t e r s e c t  t h e  p ro j ec t ed  t rend  of t h e  su l f i de -bea r ing  qua r t z  v e i n  exposed 

i n  t h e  open c u t ,  about 105 f e e t  down t h e  d i p  of t h e  ve in .  However, 

s i n c e  t h e  cross-cut  does no t  i n t e r s e c t  t h e  l a r g e  qua r t z  ve in  exposed on 

t h e  s u r f a c e  40 f e e t  above it and s i n c e  t h e  open c u t  v e i n  js n o t  exposed 

on t h e  s u r f a c e  below an e l e v a t i o n  of 2,900 f e e t ,  a f a u l t  between t h e  

cross-cut  and two v e i n s  is suggested.  The subsur face  t r end  of t h e  open 

c u t  ve in  important  i n  t h e  prospec t  eva lua t ion  can only be p ro j ec t ed  from 

exposures and makes t h e  eva lua t ion  h ighly  specu la t i ve .  

The open c u t  ve in  gave t h e  only s i g n i f i c a n t l y  economic assay  r e t u r n s  

of t h e  f i v e  ve ins  sampled, This  ve in  t r u n c a t e s  ab rup t ly  below t h e  f l o o r  

of t h e  open c u t  a t  a 2,900-foot e l e v a t i o n ,  Above t h e  open c u t ,  t h e  ve$n 

gradua l ly  t h i n s  ou t  v e r t i c a l l y  and t h e  s u l f i d e s  pinch out  a t  an  e l e v a t i o n  

of 2,970 f e e t  and t h e  q u a r t z  j u s t  above, The lower 51 f e e t  of t h i s  

su l f i de -bea r ing  q u a r t z  ve in  have t h e  b e s t  a s say  va lues .  S i l v e r  va lues  

range from 3.4 t o  14.5 ounces p e r  t on  c a l c u l a t e d  a t  a  mining width of 

4 f e e t  and average 10.2 ounces pe r  ton.  Average gold va lues  of 0.09 

ounces p e r  ton  and average l e a d  va lues  of 2.20 percent  were a l s o  

ob ta ined .  The va lues  exposed would c o n s t i t u t e  o r e  only i f  s e v e r a l  

hundred thousand tons  were found by subsur face  exp lo ra t i on .  



Investigations in the vicinity of the Whiting River 

silver-gold prospect 

The area between the Whiting River silver-gold prospect and to one 

mile northeast of it was investigated. The Capped-Over claim staked in 

1913 could be in this area. The geology of this area is complex. The 

dominant rock units are limestone, felsic and mafic dikes, and granitic 

rocks. A 24-foot spaced-chip sample taken across an outcrop of iron- 

stained granodiorite assayed at 3 ppm silver. The area contained no 

mineralized zones or claims. 

A traverse was madelalong the ridge from 112 mile northeast of peak 

4816 to peak 3894. This ridge is about 112 mile northwest of the Whiting 

River silver-gold prospect. The Capped-Over claims could also be 

located in this area. This is also an area of eomplex geology, granite, 

gneiss, schist and limestone occasionally cut by quartz veins. NO 

significant mineralized zones were found. 

Other claims and claim groups 

More than a third of the claims described in mining records as in 

the area are not directly associated with the prospects and properties 

previously discussed, 



Locating mining claims i n  t he  f i e l d  is d i f f i c u l t  because of 

d e t e r i o r a t i o n  of t he  claim corners ,  t h e  ambiguity of p o i n t  o r  r e f e rence  

r e l a t i v e  t o  claim l o c a t i o n s ,  and vegeta t ion .  Since t h e  record ing  of  

assessment work is not  mandatory, records  o f t e n  do no t  s p e c i f i c a l l y  

no te  a  l a p s e  of t h e  claims un le s s  a  n o t i c e  of abandonment is f i l e d .  

This is  very r a r e .  The c la im l o c a t i o n s  a r e  a l s o  confused by r e s t a k i n g  i n  

t h e  same o r  new conf igura t ion ,  sometimes repea ted ly ,  

The fol lowing paragraphs b r i e f l y  d i scuss  t h e  r e s u l t s  of ground 

search  i n  a  number of "other" a r e a s  where claims were loca t ed ,  probably 

were loca t ed ,  and may have been loca t ed .  

V i c i n i t y  Tracy and Endicot t  Arms 

BBH #1 prospect  

I n  1955, t h e  BBH ill c la im w a s  s taked  over  s e v e r a l  smal l ,  s l i g h t l y  

r a d i o a c t i v e  pegmat i t ic  a l b i t e  l e n s e s  on t h e  sou theas t  s i d e  of t h e  branch 

of Endicot t  A r m  t h a t  d r a i n s  t h e  North Dawes Glac ier  (p l a t e  3, l o c a t i o n  

C-7). The claim is i n a c t i v e .  In  1970, G i l b e r t  R. Eakins (Eakins, 1975) 

examined t h e  prospect  and repor ted  two pegmati te  samples which assayed 

35 and 45 ppm uranium. 



Our inves t igat ion revealed four e l l i p t i c a l  a l t e r e d  zones containing 

pegmatitic a l b i t e  lenses  i n  granodior i te  a t  e levat ions  of 45 f e e t ,  60 

f e e t ,  85 f e e t  and 135 f e e t  along a s t eep  stream. The l a r g e s t  was about 

120 f e e t  by 20 f e e t ,  and the  smallest  was 45 f e e t  by 35 f e e t .  A 

geigercounter t r averse  was made of each zone resu l t ing  i n  readings from 

s l i g h t l y  over background up t o  twice t h e  background of 0.02 

mil l i roentgens per hour. 

Spaced-chip samples ranging i n  length from 5 f e e t  t o  1 3  f e e t  were 

taken across each zone. Uranium values ranged from 0.2 ppm t o  16.1 ppm 

(analys is  by f luorimetry).  Uranium minerals weather rapidly  so subsurface 

sampling may reveal  higher uranium values.  The samples contained t r a c e s  

of copper, s i l v e r ,  and lead.  

Indicat ions  a r e  t h a t  t h i s  deposi t  is too small and low grade t o  be 

of economic i n t e r e s t .  

S t ra igh t  Creek 

Several claims were reported on S t ra igh t  Creek before World War I. 

Although the  name of t h e  creek has not  been preserved, S t ra igh t  Creek 

probably i s  the  stream t h a t  follows regional  s t r u c t u r e  and en te r s  

Endicott Arm nor th  of Sumdum Is land.  No ind ica t ion  of claims o r  of work 

was found. Samples of two t h i n  quar tz  veins  following the  f o l i a t i o n  of 

the  s c h i s t s  contained no signif ic 'ant  m e t a l l i c  values (p la te  3, loca t ion  

0 4 ) .  



Barnacle 

Barnacle No. 1 and 2 claims, which were reportedly located a mile 

above Fords Terror on Endicott A r m  i n  1900, were inves t igated  but no 

s ign  of claims o r  work was found. A channel sample of a 0.7-foot quartz 

vein  i n  r u s t y  weathering s c h i s t  ind ica tes  370 ppm copper. Samples of a 

second ve in  and of t h e  rus ty  s c h i s t  i n  t h e  area gave no s i g n i f i c a n t  

values ( p l a t e  3, loca t ion  C-6). 

East of Bushy Is land 

A 3-foot t h i c k  quartz vein  obliquely c u t t i n g  p h y l l i t e s  j u s t  above 

high t i d e  on t h e  shore of Endicott Arm e a s t  of Bushy I s l and  gave only 

background metal values (p la te  3, loca t ion  C-5). Claims were recorded 

somewhere i n  t h i s  a rea  i n  1914. This vein  and a thinner one nearby a r e  

the  only fea tu res  seen i n  the  v i c i n i t y  which might have i n t e r e s t e d  ea r ly  

prospectors. 

Head of W i l l i a m s  Cove 

Conspicuous, brown-weathering s c h i s t s  a t  the  head of W i l l i a m s  Cove 

contain f i n e l y  disseminated p y r i t e  and quar tz  s t r i n g e r s  t h a t  p a r a l l e l  

f o l i a t i o n .  Two chip samples across  9 f e e t  of s c h i s t  contained no 

anomalous values ( p l a t e  3, locat ion C-2). Neither claims nor workings 

have been reported i n  t h e  v i c i n i t y .  



West shore of Tracy Arm 

The area  on the  w e s t  shore of Tracy Arm due w e s t  of the  bend i n  the  

elbow was inves t igated .  Weathered brown s c h i s t s  with disseminated p y r i t e  

and i r r e g u l a r  quartz s t r i n g e r s  were spaced-chip sampled f o r  40 f e e t  

across the  s t r u c t u r e  i n  two sample sect ions  ( f ig .  64). Both contained 

0.5 ppm s i l v e r  and one 20 ppm molybdenum. These rocks l i e  i n  the  Sumdm 

Glacier mineralized b e l t .  Several claims a r e  reported t o  have been 

located on t h i s  s i d e  of the  arm p r i o r  t o  1900 and severa l  o thers  between 

1915 and 1920. Only a cursory inspection was warranted because of the  

ambiguous nature of the  locat ion descr ip t ion.  

The Whale Back lime-marble deposit  

The Whale Back lime claim a s  i t  was re fe r red  t o  by the  loca to r  w a s  

recorded i n  1923 a s  s i t u a t e d  20 miles up Tracy Arm. Although the  exact  

locat ion of t h i s  claim is uncertain,  Buddington (1906) mapped marble i n  

severa l  locat ions  i n  upper Tracy Arm and showed marble i n  one l o c a l i t y  

about 20 m i l e s  up the  Arm. The most prominent marble exposure i n  t h e  
i 

v i c i n i t y  occurs a t  t h e  mouth of a stream and was chip sampled across  

f o l i a t i o n  f o r  about 250 f e e t  i n  f i v e  spaced chip samples ( p l a t e  3, 

locat ion C-3. The marble contained a l i t t l e  more than 50 percent 

calcium and magnesium carbonates; t h e  remainder is  la rge ly  s i l i c a .  This 

marble deposit  a s  i t  is now known is  not of any economic i n t e r e s t .  

Point  Coke 

The Hecla, Calamet, Black Hawk, Grey Eagle and Chicago claims w e r e  

located near Point  Coke near t h e  t u r n  of the  century and i n  t h e  1920's. 



Samples were taken of a 240-foot wide area of quartz veining and 

minor sulfide mineralization in schist located just below the high tide 

line about 700 feet northeast of Point Coke. Figure 77 shows the 

location of the samples. Of 24 samples taken only one sample, a 

2.5-foot channel across a quartz-feldspar vein had any metal values of 

significance, 300 ppm copper. 

Speel Arm vicinity 

Speel River quartz claim 

The Speel River quartz claim, staked in 1913, is described as being 

below the junction of Indian Creek and the Speel River, and 6 miles 

north from the iron rod on Star Point (plate 3, location C-1). An 

investigation was made of the point from where the cable tram crosses the 

Speel River west to timberline at 2,300 feet elevation. This area 

consists of schist, gneiss, and granite with occasional quartz veins and 

stringer zones. No mineralized areas were found. 



Iron-stained zones near the International Boundary 

Prominent orange to red-stained zones are abundant in the gneissic 

rocks of the rugged mountains of the Coast Range batholithic complex 

from the Canadian border to about 10 miles west. The trend of these 

stained zones generally coincides with the trend of the batholithic 

complex but cross-cutting relationships are common. The most prominent, 

accessible zones were investigated (plate 3, localities S-1 through S-12) 

and sampled. Sample results are given in table 36. Most samples were 

- - -- -- -- 

TABLE 36 NEAR HERE. 

spaced chip. Total sample length and interval was estimated in some 

instances and measured in others. Our investigation did not reveal 

significant mineralization. Occasional isolated samples were slightly 

anomalous in silver, gold, copper, molybdenum, lead or zinc. Petrographic 

investigation revealed that the red stain was caused by the weathering 

of very finely disseminated pyrrhotite or biotite. In all cases the 

stain was only a thin surface covering only fractions of an inch thick. 

There are no known mineral deposits near any of the areas investigated. 

The results of our investigations do not indicate that mineral deposits 

are associated with the red stained zones. 



Table 36.--Assay da ta ,  Iron-stained zones near t h e  International  Boundary. 

Semiquanti t a t i v e  
Spectrographic Atomic 

Analysis Absorption 
Sample Description 

Speel Lake s ta ined  zone ( loca t ion  S-1) 
27 (8.2) N N 40 15 65 Spaced chip,  

1-f t .  in terva l  
do. 
do. 
do. 

Iron-stained gneiss with t r aces  of 
finely-dlsseminated iron su l f ides .  

do. 
do. 
do. 

Speel River stained zones ( location S-2) 
24 (7.3) L 5 65 10 75 

- - N 5 130 10 35 

Spaced chip,  
1-f t .  in terva l  
Random grab 

Iron-stained gneiss.  

Composite of f l o a t  from boulder fan 
below i ron-stained c l i f f .  

Speel River stained zones ( location S-3) 
90.5 (27.6) 1 5 55 10 100 Spaced chip,  

1- f t .  interval  
Moderately iron-stained sil  lceous 

gneiss. 

Red Mountain prospect ( location 5-4) 
L 15 10 10 45 Soaced chip,  

1- f t .  interval  
Spaced chip,  
2- f t .  interval  
do. 
do. 
do. 
do. 
Spaced chip,  
'1-f t .  in terva l  
do. 
Stream sediment 
do. 
do. 
do. 
do. 

Iron-stained gneiss with no v i s ib l e  su l f ides .  

do. 
do. 
do. 
do. 



Sample 

Table 36.--Assay data,  Iron-stained zones near the International  Boundary, continued, 

Semiquanti t a t i v e  
Spectrographic Atomic 

'Analvsis Absorption 
TY pe Description 

Stream sediment 
do. 
Spaced chip, 
2-f t .  interval  
do. 
do. 
Stream sediment 
do. 
do. 
do. 
do. 

Spaced chip, 
1- f t .  interval  
do. 
do. 
do. 
do. 

Composite grab 

do. 

Spaced chip, 
2-ft.  interval 
do. 
do. 
do. 
Composite grab 

Red Mountain prospect ( location S-4)-continued 
- - N N ' 9 5  10 95 

N N 20 10 45 
6; (19:8) 3 7 80 10 110 Iron-stained gneiss with no v i s ib l e  su l f i des .  

75 (22.9) 1.5 10 65 5 110 do. 
77 (23.5) 1 5 60 10 90 do. - - N N 35 10 45 - - N 20 35 10 70 - - N N 35 10 90 - - N N 20 5 50 - - N N 30 5 90 

Triangulation s t a t i o n  "Cook" ( location S-6) 
(9.1) N N 40 10 85 Iron-s ta ined  gneiss 

(9.1) L L 45 5 70 do. 
1 N 25 5 70 do. 

(13.7 60 10 130 do. 
(27.4 5 65 10 100 do. 

Whiting River s ta ined  zone ( location S-7) 
(30.5) 1 5 120 15 100 Hiqh-grade se lec t ion  of t a lu s  a t  base of 

iron-stained c l i f f s .  
(30.5) 1 15 120 15 9 5 ,  do. 

Stained zones near the  Sawyer Glaciers ( location S-8) 
(20.1) N 10 45 L 35 7 500 f t .  + s t r a t i a r a ~ h i c  sample sect ion 

N L [::::I N 15 
across heavily iron-stained b i o t i t e  

(45.7 N L 30 . L 30 gneiss with traces of disseminated pyrrhoti  t e .  
(61 1 N N 75 5 50 



Table 36.--Assay data ,  Iron-stained zones near t he  International  Boundary, continued. 

Semiquanti t a t i v e  
Spec t ron ra~h ic  htomic 

Analysis Absoroti on 
Description 

Stained zones near the Sawyer Glaciers ( location S-9) 

S ~ a c e d  chin,  2500 N 15 ' 50 15 60 
4-to 5-ft .  interval  
do. f e e t  10 60 35 60 Heavi ly  i ron-s t a i  ned bi 01 i te gneiss 
do. PI l o  55 10 65 
do. (762 m.) N 7 45 15 55 with an occasional t r ace  of oyri te.  
do. H 15 50 5 60 
do. t o t a l  length N 20 65 5 45 Some small unstained i r r egu la r  
do. FI 7 35 5 45 
do. across N 15 70 5 50 masses of  granite.  
do. N L 55 5 55 
do. s t ruc ture  N 7 75 5 55 

Stained zones near the Sawyer Glaciers ( loca t ion  S-10) 
Spaced chip,  609 (182.9) N 15 75 5 100 I ran-stained gneiss. 
15-ft. in terval  
do. 250 (76.2) N 15 65 10 65 do. 
Syaced chib,  30 (9.1) N N 45 5 30 do. 
5-ft: in terval  
Spaced chip, 8 (2.4) N 39 150 5 50 do. 
2-ft. in terval  
do. 36 (11.0) N N 35 5 313 do. 
do. 90 (27.4) N N 40 5 30 do. 
do. 30 (9.1) N N 40 10 95 do. 
do. 60 (18.3) ti . 10 60 5 .75 do. 



Spaced chip, 
15-ft. in terva l  
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 

Table 36. --Assay data,  Iron-stained zones near t h e  International  Boundary, continued. 

Semiquanti t a t i  ve 
Spectroaraphic P tomi c 

Analvsis Absoroti on - 
Lenath ppm Description 

7-l Ag '10 

Stained zones near the Sawyer Glaciers ( location S-11) 
(30.5) N N 20 5 40 Iron-stained gneiss. 

do. 
do. 
do. 
do. 
do, 
do. 
do. 
do. 
do. 

Stained zones near the Sawyer Glaciers ( location S-12) 
Spaced chip, 500 (152.4) N N 45 5 35 I ron-s tained gneiss . 
15-ft. in terva l  
do. 300 (91.4) N N 35 5 25 do. 
do. 500 (152.4) N N 35 L 25 do. 

lJ Atomic absorption analysis  gave 0.10 ppm Au. . Fire assay analys is  gave N and 0.7 ppm, respectively,  Au and Ag. 



Speel Lake stained zone 

Banded gneiss with t races  of f ine ly  disseminated i ron su l f ides  and 

patchy but conspicuous i ron s ta ining is exposed near the terminus of a 

2-mile long g lac ie r  flowing southeastward from Mount Fremont Morse 

(p la te  3, l o c a l i t y  S-1). Four spaced chip samples, from 19  t o  40 f e e t  

taken across the  fo l i a t i on  of two of the  more intensely stained outcrops 

of gneiss, contained no anomalous metal values. 

Speel River stained zones 

Rusty zones were examined a t  two l o c a l i t i e s  j u s t  e a s t  of the  Speel 

River. The f i r s t  (pla te  3, l oca l i t y  S-2) comprises heavily iron-stained 

gneass very similar t o  t h a t  on which the  Red Mountain claim group was 

located about one mile on s t r i k e  t o  the southeast. This stained zone 

was accessible only by climbing a long, s teep gully on avalanche snow. 

Some f l o a t  fragments found enroute contained small grains of i ron  

sulf ides .  Neither a 24-foot spaced chip sample (5K035) of the most 

intensely stained rocks i n  a c l i f f  nor a composite (5K036) of stained 

f l o a t  fragments from the fan below the c l i f f  contained s ign i f ican t  metal 

values. 

The second stained zone roughly two miles t o  the  northeast  of t he  

above (p la te  3, l oca l i t y  S-3) consis ts  of an isola ted nunatak i n  a high 

cirque which was spaced chip sampled (5K034) across i ts  90.5-foot width. 

The rocks a r e  s i l i ceous  gneisses with moderate surface i ron  staining.  

The anialysis indicated no s ign i f ican t  metal values. 



Red Mountain 

Six Red Mountain claims were located i n  1956 about four  miles w e s t -  

northwest of Crescent Lake i n  a U-shaped va l l ey  t h a t  heads i n  a g lac ie r .  

These claims were located over an area  of red-stained gneiss  with r a r e  

disseminated su l f ides .  P l a t e  3, loca t ion  S-4, shows t h e  sample loca t ions  

and t h e  assay re tu rns  a r e  shown i n  t a b l e  36. Nine spaced chip samples 

varying i n  length from 16 f e e t  t o  100 f e e t  were taken of t h e  most 

prominently s ta ined areas.  There were no s i g n i f i c a n t  metal values.  One 

sample contained 170 ppm zinc ,  two 60 and 85 ppm lead,  and f i v e  contained 

up t o  1 ppm s i l v e r .  Fourteen stream sediment samples were taken i n  the 

main and t r i b u t a r y  streams t h a t  d ra in  t h i s  va l ley .  None of these  

samples were anomalous. 

Mount Brundage s ta ined zone 

Conspicuous iron-stained s i l i c e o u s  gneiss  on Mount Brundage is' 

exposed i n  c l i f f s  between 1 and 1.5 miles southeast  of t h e  summit 

(p la te  3, l o c a l i t y  S-5). Four spaced chip samples ranging from 32 t o  51 

f e e t  i n  length t o t a l e d  167 f e e t  across  f o l i a t i o n  and were found t o  

contain no s i g n i f i c a n t  metal values although minor disseminated 

pyr rho t i t e  and t r a c e s  of chalcopyri te  were i d e n t i f i e d  i n  t h e  laboratory.  , 

A grab sample of massive p y r r h o t i t e  from a l a r g e  gne i s s ic  boulder 

found i n  a l a t e r a l  moraine a t  3,940 f e e t  e levat ion contained 540 ppm 

copper and 150 ppm cobalt .  No o the r  such f l o a t  was found i n  t h e  moraine, 

nor could the  source be iden t i f i ed .  



Stream sediment samples were collected from two gullies draining 

the mountainside in the vicinity of the stained gneiss. Analytical 

results did not indicate significant metal values. 

Triangulation Station Cook 

Triangulation Station Cook (plate 3, locality S-6) is located south 

of the Whiting River about four miles west of the Canadian border. Two 

prominent stained zones were investigated, one 100 feet wide located 0.3 

mile southwest of Point Cook and the other 175 feet wide located 0.1 

mile northeast from Point Cook. The western stained zone is located 

along a gneiss granite contact; the eastern zone is in gneiss. Spaced 

chip samples were taken across each zone but only traces of silver were 

found in each. 

Whiting River stained zone 

Iron-stained cliffs 3,000 feet above on the north side of the 
A 

Whiting River consist of metamorphic rocks just east of a diorite contact 

(plate 3, locality S-7). Thin veinlets of pyrrhotite follow foliation 

in some of the fragments in the talus. Staining was intense only on 

vertical cliff faces. Two parallel 100-foot composite grab samples 

collected in the talus face at the base of the cliffs contained 1 ppm 

silver (5K001 and 5K002). 



Stained zones near  Sawyer Glaciers  

Spaced chip samples were co l l ec ted  i n  more o r  l e s s  continuous 

1 sec t ions  normal t o  s t r u c t u r e  of two exposures s i t u a t e d  6 m i l e s  a p a r t  and 

about 2 miles west of the  ~ n t e r n a t i o n a l  Boundary. Ten spaced chip 

samples from the  nor ther ly  of t h e  two exposures ( p l a t e  3, loca t ion  S-8) 

comprise a sharp nor theas t  t rending r idge  separa t ing  two i c e f i e l d s .  

Vivid red-brown s t a i n i n g  of the  high c l i f f  forming t h e  southeast  s i d e  is 

a s  in tense  z a  any seen i n  the  study area .  Chips of t h e  t e n  spaced-chip 

samples were co l l ec ted  a t  i n t e r v a l s  of 4 t o  5 f e e t  and cross  about 2,000 

f e e t  of s t r u c t u r e  i n  a l l .  Three of the  samples contained 15  t o  20 ppm 

molybdenum, and a four th  70 ppm lead  ( t a b l e  36). No o the r  anomalous 

values  w e r e  obtained. Rocks a r e  s t a ined  b i o t i t e  gneisses wi th  i r r e g u l a r  

g r a n i t i c  masses. No s u l f i d e s  were seen i n  t h e  f i e l d .  

The second exposure ( p l a t e  3, l o c a l i t y  S-9), 6 m i l e s  southeas ter ly ,  

is composed of l e s s  co lo r fu l  gneiss .  Four chip samples on 2-foot 

spacing cross  400 f e e t  normal t o  s t r u c t u r e .  A f i f t h  random composite 

chip covered another 200 f e e t  t o  t h e  southwest. One of the  f i r s t  four 

samples contained 15 ppm molybdenum ( t a b l e  36). The f i v e  samples yielded 

no o the r  i n t e r e s t i n g  metal values.  

Three o the r  prominently s t a ined  zones near  Sawyer and south Sawyer 

Glaciers  were sampled ( p l a t e  3, l o c a l i t i e s  S-10, S-11, and S-12). Most 

of these  were sampled by spaced chip. Analyt ica l  r e s u l t s  a r e  shown i n  

t a b l e  36. 



Samples taken i n  l o c a l i t i e s  S-11 and S-12 did not contain s ign i f ican t  

metal values. Eight samples were taken i n  l o c a l i t y  S-10; four contained 

10 ppm t o  30 ppm molybdenum, and one 30-foot sample across sta3ned 

gneiss contained 0.10 ppm gold. 

Miscellaneous occurrences 

Anomaly ea s t  of Whiting River 

Two of several  stream sediment samples taken ea s t  of the  Whiting 

River between two lakes during the reconnaissance geochemical sampling 

contained barely anomalous molybdenum. I n  an attempt t o  locate  the  

source, a stream sediment and pan concentrates were taken i n  the  area  

(pla te  3, location M-3). Local rocks a r e  d i o r i t i c .  Five samples 

contained from 5 to  20 ppm molybdenum. Also, 0.35 ppm gold occurred 

i n  the stream sediment sample but not i n  the concentrate a t  the  same 

loca l i ty .  More deta i led sampling would be necessary t o  i s o l a t e  possible 

sources of the  mineralization but it  does not appear t o  be s ign i f ican t .  

Anomaly near the head of Tracy Arm 

Sl igh t ly  anomalous molybdenum values were found i n  stream sediments 

from the la rge  g l a c i a l  stream flowing northeastward i n t o  the  head of 

Tracy Arm (p la te  3, location M-5). A possible source is an a l a sk i t e  

body west of the stream. During a b r ie f  follow-up examination, two 

stream sediments and two pan concentrates were obtained from a stream . 
draining the  a lask i te .  A stream sediment and a-pan concentrate were a l so  

taken i n  the  main stream above t h i s  t r ibutary.  Molybdenum was not 

detected i n  any of these samples. 



Whiting River anomaly 

A stream sediment sample which contained 100 ppm s i l v e r  was taken 

near  the  mouth of a stream flowing i n t o  the  nor th  s i d e  of the  Whiting 

River a t  a point  about 8.5 miles from the  mouth of t h e  Whiting River 

( p l a t e  3, loca t ion  M-1). 

I n  an attempt t o  l o c a t e  the  source of t h i s  s i g n i f i c a n t  va lue ,  

stream sediment samples were taken a t  seventeen loca t ions  along t h i s  

stream from an e leva t ion  of 1,325 f e e t  t o  its mouth a t  t h e  Whiting River. 

Six samples w e r e  taken near  t h e  mouth of the  stream i n  t h e  v i c i n i t y  of 

t h e  o r i g i n a l  sample. None of the  samples contained d e t e c t i b l e  silver o r  

anomalous metal values ; and reanalys is  of the  o r i g i n a l  sample d id  not  
show d e t e c t i b l e  s i l v e r .  

Tracy A r m  hanging v a l l e y  

S l i g h t l y  anomalous gold and silver values were reported i n  a 

geochemical rock sample taken near  t h e  mouth of a hanging va l l ey  about 3 

m i l e s  northwest of t h e  Tracy Arm elbow ( p l a t e  3, l o c a l i t y  M-4). 

Examination of t h e  a r e a  revealed severa l  heavi ly  i ron-stained quar tz  pods 

which p a r a l l e l  the  f o l i a t i o n  of t h e  gneiss .  A 15-foot continuous chip 

sample (5K041) across  t h e  l a r g e s t  and most heavily s t a ined  pod gave 100 

ppm molybdenum and 200 ppm copper. Two o the r  continuous chip samples 

across  s i m i l a r  but  smaller pods indica ted  i n s i g n i f i c a n t  metals.  Traces 

of molybdenite and chalcopyr i te  were v i s u a l l y  i d e n t i f i e d  i n  t h e  sample 

from t h e  l a r g e s t  pod. Neither gold nor s i l v e r  were detec ted  i n  any of 

t h e  samples including one stream sediment sample from t h e  e a s t  s i d e  of 

t h e  va l l ey .  



Meigs Peak gold-zinc anomaly 

Anomalous gold and z inc  were found i n  a 4-mile long stream t h a t  

o r i g i n a t e s  one-half mile e a s t  of Meigs Peak on the  Snettisham Peninsula. 

Seventeen stream sediment samples were taken along 1-314 mile of the  

stream i n  an attempt t o  l o c a t e  the  source ( f ig .  77). Nine of t h e  samples 

Figure 77 near here. 

contained 0.5 t o  5 ppm s i l v e r ,  two 0.15 and 0.70 ppm gold, t h i r t e e n  200 

t o  400 ppm zinc,  and two 20 and 140 ppm lead ( t a b l e  37). The anomalous 

TABLE 37 NEAR HERE. 

samples were not  grouped i n  a way t h a t  would i n d i c a t e  a poss ib le  bedrock 

source. Two rock samples, one taken of a quar tz  s t r i n g e r  zone 

penet ra t ing  s c h i s t  containing disseminated' p y r r h o t i t e  and t h e  o the r  of a 

quar tz  ve in ,  contained no s i g n i f i c a n t  metals.  

Beach quar tz  

About 2-114 m i l e s  southeast  from Rock Point  on Endicott Arm, a 

prominent quar tz  l ense  outcrops on the  beach. There i s  no record of 

claims being located i n  the  area.  Several  channel samples were taken of 

t h i s  lttnse and a 3.5-foot long channel sample of t h e  p h y l l i t e  wa l l  rock 

contained 0.15 ppm gold. The loca t ion  of the  samples is shown on p l a t e  

3, loca t ion  M-7. 



Sample 

Stream sediment 
Channel 
Stream sediment 
do. 
Selected grab 
Stream sediment 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
Channel 
Stream sediment 
do. 
do. 
do. 

Table 37.--Assay data, Meigs Peak gold-zinc anomaly. 

Semiquanti t a t i  ve 
Spectrographic Atomic 

Analysis Absorption 
m 

F- + ~ i u  CuPP pb i n  
Descr ipt ion 

140 
30 Schistwithdisseminatedsulfides. 

160 
320 

75 Iron-stained quartz vein. 
260 
120 
309 
400 
260 
3 80 
280 
230 
230 
240 
220 
250 

5 Quartz vein. 
160 
270 
250 
250 





Figure 77.--Meigs Peak gold-zinc anomaly and Point Coke area, sample 

locations. 



Miscellaneous commodities 

Geothermal resources 

Geothermal energy potential is conveniently subdivided into three 

types: hydrothermal convection systems or hot springs; hot igneous 

(usually volcanic) systems; and conduction-dominated areas (White and 

Williams, 1975). Six hot springs have been identified on Chichagof Island 

.to the west and three more at least 150 km to the south at Bell Island Hot 
identified in 

Springs (Renner, White, and Williams, 1975). No hot spring has ever been/ 

the Tracy Arm-Fords Terror study area (Waring, 1917; Miller, 1973), and 

the density of our work indicates the extreme unlikelihood of any of 

substantial size. There are no areas of recent volcanic rocks identified 

in the area nor any possibility that an area large enough to sustain a 

hot igneous system could have escaped notice. The possibility for an 

area in southeastern Alaska with a high enough heat flow to produce an 

energy source has not been fully assessed. There is no indication that 

such is present and in any event, the technology for utilizing it does 

not now exist (Nathenson and Muffler, 1975). 



Oil, gas and coa l  

The Tracy Arm-Fords Terror  study a r e a  has never produced o i l ,  gas 

o r  coal  nor is i t  l i k e l y  to .  The metamorphic and b a t h o l i t h i c  rocks of 

which t h e  study a r e a  cons i s t s  provide a highly unl ike ly  environment f o r  

the  accumulation of any of these  commodities. Generally, o i l ,  gas and 

coal  occur i n  young, unmetamorphosed sedimentary basins;  the re  is  no 

p o s s i b i l i t y  t h a t  such rocks occur i n  the  study area .  Southeastern 

Alaska has oc ly  a few p o t e n t i a l l y  pe t ro l i f e rous  bas ins  (Miller ,  Payne 

and Gryc, 1959) which a r e  small and have generated l i t t l e  i n t e r e s t  from 

industry.  Those bas ins  l i e  along the  western s i d e  of southeastern 

Alaska; the  Coast Range b a t h o l i t h i c  complex and adjacent  a reas  a r e  even 

of l e s s e r  p o t e n t i a l  t o  the  point  of being almost non-existent. 

S imi lar ly ,  coal  i s  present  i n  only a few sca t t e red  l o c a l i t i e s  along t h e  

western s i d e  of southeastern Alaska and none of these  have quan t i f i ab le  

resource value (Barnes, 1967). The Tracy Arm-Fords Terror a rea  and t h e  

r e s t  of the  Coast Range complex has no reported occurrence of coa l  nor 

any rocks l i k e l y  t o  contain it.  



Industrial minerals 

No industrial minerals have ever been mined from the Tracy Arm- 

Fords Terror study area. It has never produced abrasives, barite, clays, 

evaporites and brines, kyanite, phosphates, silica sand or zeolites nor 

does the geology indicate any likelihood of their presence. Feldspar 

and mica are present in enormous quantity as rock-forming minerals but 

the area lacks the kinds of pegmatites with which economic concentrations 

of these commodities are invariably associated. Asbestos and talc occur 

in minor quantity in the ultramafic bodies. There are large areas of 

marble; however, these areas are inaccessible and there is no local 

market for the stone. Sand and gravel are present in large quantity in 

the area, but there is no market for this commodity in this remote area. 

Similarly, dimension stone or crushed rock is present in almost 

unlimited quantity but no market exists for these commodities. 

Nuclear fuels 

There has been no production of uranium or thorium from the study 

area nor are there any significant prospects for future production. The 

single known radioactive occurrence is the previously discussed BBH /I1 

prospect where limited exposures of a pegmatitic phase of the batholithic 

complex contains up to 90 ppm equivalent uranium. This prospect is 

clearly subeconomic as now known. As discussed under "geochemistry", 

geochemical sampling of the study area for uranium and thorium was not 

exhaustive but the values indicate little more than locally high 

background of those elements throughout the rocks of the area, 



The major uranium and thorium depos i t s  of t h e  world occur i n  

peneconcordant depos i t s  i n  sandstone l enses  interbedded wi th  mudstones, 

e ,g , ,  t he  Colorado Pla teau  type?  o r  i n  Precambrian q u a r t z ~ p e b b l e  

conglomerates (Finch and o t h e r s ,  19731, Nei ther  type of rocks occur  i n  

t h e  s tudy  a r e a ,  Major resources  a l s o  occur  i n  uran i fe rous  phosphat ic  

r ~ c k s  and b lack  s h a l e s j  bo th  a r e  l ack ing  i n  t h e  s tudy  a r e a ,  Minor 

amounts of uranium have been produced from ve in  d e p o s i t s  and u ran i f e rous  

igneous rock53 t h e  geology of t h e  s tudy  a r e a  is favorable  t o  t hese  

types of depos i t s  although t h e r e  is  no geochemical o r  occurrence d a t a  

t h a t  sugges ts  t h e r r  presence,  

The p o t e n t i a l  f o r  s i g n i f i c a n t  uranium o r  thorium mine ra l i za t ion  i n  

t h e  a r e a  Ps un l ike ly ,  

Tin, tungsten,  bery l l ium and bismuth 

Although t i n ,  tungs ten?  bery l l ium and bismuth occur  i n  dAverse 

types of depos l t s ,  t h e i r  most common a s s o c i a t i o n  is wi th  g r a n i t e s  o r  

r h p o l i t e s ,  The s tudy  a r e a  con ta ins  ex t ens ive  a r e a s  of T e r t i a r y  g r a n i t e ;  

however, t h e  geochemical d a t a  provides only a  few b a r e l y  anomalous 

ana lyses  of' t i n ,  tungsten,  bery l l ium and bismuth, Geological ly ,  t h e i r  

absence may be explafned by t h e  mesazonal c h a r a c t e r  of t h e  T e r t i a r y  

g r a n t t e .  I f  t t n ,  tungsten,  bery l l ium and bismuth d e p o s i t s  were 

a s soc ra t ed  wPth these  g r a n i t e s ,  they  probably would occur  nea r  t h e i r  

ap rca l  zones where the  bodies  in t ruded  t h e i r  h o s t  rocks ,  These zones 

have s i n c e  been eroded away a s  t h e  mesozonal p o r t l o n  of t h e  p lu tons  have 

been exposed, 



Evaluation of mineral resources 

by 

Donald Grybeck, Arthur L. Kimball, David A. Brew, and Jan C, Still 

Introduction 

This evaluation of the mineral resources of the Tracy Arm-Fords 

Terror Wilderness Study Area synthesizes the geology, geochemistry, 

geophysics, individual deposit evaluation, production, and exploration 

history, and also includes economic constraints which limit mining of 

the resources. 

The whole study area consists of two parts separated by a northwest- 

trending line which is drawn generally along the western edge of a 

foliated tonalite sill; to the northeast of the line is the Coast Range 

batholithic complex and to the southwest is the western metamorphic 

belt. The Coast Range batholithic complex consists of granitic bodies 

of varying size, shape, composition, and age together with high-grade 

gneiss, schfst, and marble country rock, all of which appear to have low 

mineral resource potential. The western metamorphic belt consists of 

low- to high-grade metamorphic rocks with local hypabyssal intrusions 

and ultramafic masses; it contains almost all of the mineralization 

known prior to (and as a result of) this study. 



Coast Range b a t h o l i t h i c  complex 

The b a t h o l i t h i c  rocks a r e  w e l l  exposed where no t  covered by g l a c i e r s  

o r  water ;  nea r ly  v e r t i c a l ,  f r e s h  exposures up t o  910 m (3,000 f e e t )  h igh  

a r e  common and the  r e l i e f  o f t e n  p re sen t s  panoramic views of mi les  of 

outcrop. A s  p a r t  of t h e  sys temat ic  geologic  mapping and geochemical 

sampling, many mi les  of outcrop were t r ave r sed  on foo t .  I n  add i t i on ,  

many a r e a s  of outcrop were examined from the  a i r  by h e l i c o p t e r  e i t h e r  

c l o s e l y  o r  i n  t he  course of moving from po in t  t o  p o i n t .  It is  un l ike ly  

t h a t  a  l a r g e  outcropping mineral  depos i t  would have escaped no t i ce .  

Smaller mineral  depos i t s ,  however, may have escaped n o t i c e  because t h e  

dens i ty  of t h e  geologic  coverage and geochemical sampling was no t  

s u f f i c i e n t  t o  i d e n t i f y  them. The mine ra l i za t ion  known i n  nearby p a r t s  

of t he  complex i n  both Alaska and Canada does no t  suggest  s i g n i f i c a n t  

mine ra l i za t ion  w i t h i n  the  s tudy  a rea .  

The pendants and sc reens  of metamorphic rocks of t h e  complex a r e  

more l i k e l y  h o s t s  f o r  mineral  depos i t s  than  a r e  t he  g r a n i t i c  rocks. The 

metamorphics a r e  markedly heterogeneous and i n t r i c a t e l y  deformed; b u t  

smal l  ep igene t i c  o r  s t ra tabound depos i t s  could occur .  The marble and 

c a l c  s i l i c a t e  rocks suggest  t h e  p o s s i b i l i t y  of con tac t  metamorphic 

copper, i r o n  o r  tungsten depos i t s .  However, t h e  Whiting River s i l v e r  

prospect  is  t h e  only depos i t  known w i t h i n  the  metamorphic rocks.  

I n  c o n t r a s t  t o  t h e  metamorphics, t he  g r a n i t i c  p l u t o n i c  rocks of t h e  

complex a r e  homogeneous over wide a r e a s  and t h e i r  mesozonal t e x t u r e s  

suggest  t h a t  e ros ion  has  destroyed any mine ra l i za t ion  t h a t  may have been 

p re sen t  i n  t h e i r  a p i c a l  zones. 



Prominent reddish orange-brown s t a ined  zones occur i n  both the  

metamorphic and p lu ton ic  rocks of the  b a t h o l i t h i c  complex; they range i n  

s i z e  from a few f e e t  t o  a mile i n  diameter; most a r e  l e s s  than a hundred 

f e e t  across .  Their general  appearance suggests  me ta l l i c  mineral izat ion,  

but  c lose  examination and de ta i l ed  sampling ind ica te  t h a t  the  co lo r  is a 

su r face  phenomena due t o  the  a l t e r a t i o n  of i r o n  i n  b i o t i t e  and i n  

sparse ly  disseminated i r o n  s u l f i d e s  t o  a coat ing  of "limonite" o r  

goethi te .  The zones l o c a l l y  c ross  geologic contac ts  and occur near  the  

te rmini  of g lac ie r s .  Many s t a ined  zones occur i n  a reas  of present-day 

g l a c i a l  run-off and i n  the  run-off a reas  of the  more extens ive  and 

th icke r  g l a c i e r s  of the  recent  geologic pas t .  

The p o t e n t i a l  f o r  economic minera l iza t ion  i n  the  u l t ramaf ic  rocks 

of the  Coast Range complex is low. The bodies a r e  small ,  discontinuous, 

and located i n  inaccess ib le  areas .  They a r e  high i n  coba l t ,  chromium, 

n icke l ,  and platinum-group metals compared t o  the  o the r  rocks i n  the  

study area ,  but the  values r e f l e c t  the  normal abundance of these  metals 

i n  u l t ramaf ic  rocks. Only t r a c e  amounts of asbestos minerals were 

observed. 



Western metamorphic b e l t  

The western metamorphic b e l t  has  been recognized as having 

s i g n i f i c a n t  mineral  p o t e n t i a l  s i n c e  the  e a r l y  1 9 0 0 ' ~ ~  when t h e  Juneau 

gold b e l t  was recognized wi th in  i t .  Many of t h e  occurrences i nves t iga t ed  

and repor ted  on he re  have been known s i n c e  t h a t  time o r  e a r l i e r .  These 

inc lude  t h e  Poin t  Ast ley z inc - s i l ve r  depos i t ,  t h e  Sumdum Chief gold 

depos i t ,  t h e  Spruce Creek lodes  near  Windham Bay, t h e  Sulphide and 

Holkam Bay claim groups. The p re sen t  s tudy has i d e n t i f i e d  two a r e a s  of  

mineral-resource p o t e n t i a l  w i th in  the  western metamorphic b e l t  w i th in  

t h e  s tudy  a rea ;  t h e s e  a r e ,  i n  order  of decreas ing  importance, 1) t h e  

Sumdum Glac ier  mineral  b e l t ,  and 2)  t h e  Endicot t  Peninsula .  

Although not  discussed f u r t h e r ,  t h e  remainder of t he  western 

metamorphic b e l t  i n  t h e  s tudy a r e a  a l s o  has some p o t e n t i a l  f o r  t h e  
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occurrence of mineral  depos i t s .  This is based on 1 )  proximity t o  a r e a s  

w i th  recognized p o t e n t i a l ,  2) s i m i l a r i t y  of l i t h o l o g i e s  throughout t h e  

western metamorphic b e l t ,  and 3) genera l ly  h igh  metal  content  a s  

i nd ica t ed  by t h e  number of anomalous s t ream sediment samples. The whole 

b e l t  is  l a r g e l y  covered wi th  heavy timber and brush. 



Sumdum Glacier mineral belt 

The Sumdum Glacier mineral belt extends for about 52 km (32 miles) 

along the Coast Range batholithic complex and contains the greatest 

number of metallic mineral resource occurrences in the study area. The 

belt is about 0.3 to 1.6 km (0.2 to 1.0 miles) wide with a clearly 

defined northeast boundary to the mineralization at the edge of the 

batholithic complex. The three deposits that have economic potential 

and warrant further exploration are the Sweetheart Ridge mineralized 

zone gold-copper occurrence, the Tracy Arm zinc-copper prospect, 

and the Sumdum copper-zinc prospect (fig. 1). Of the three, the 

Tracy Arm zinc-copper prospect has the best potential and is likely to 

attract commercial interest. The data for the Sumdum copper-zinc 

prospect and the Sweetheart Ridge mineralized zone are less complete, 

but geologic conditions indicate the possibility of greater tonnage than 

for the Tracy Arm zinc-copper deposit. 

The deposits of the belt are mostly lenses and pods of copper- and 

zinc-bearing minerals parallel the foliation of the metamorphic rocks, 

Deposits at the northern end of the mineral belt have substantial gold 

values. All the deposits have been metamorphosed and the ore minerals-- 

chalcopyrite and sphalerite with subordinate pyrite, minor galena, and 

gold--occur both as disseminated grains in the metamorphic rocks as well 

as in the lenses and pods. The pre-metamorphic history of the deposits 

is uncertain, but they probably were syngenetic or volcanogenic deposits. 

A volcanogenic origin is more likely in light of the gold-copper-zinc 
association and the thick volcanic sequences in the western metamorphic 
belt. 



The Tracy A r m  zinc-copper depos i t  c o n s i s t s  of nea r ly  v e r t i c a l l y  

dipping banded s u l f i d e s  from .6 t o  3 m (2 t o  10 f e e t )  i n  width t h a t  haste 

been t r aced  through outcrops and p i t s  f o r  350 m (1,150 f e e t )  a long s t r i k e .  

Assuming con t inu i ty  of grade and width downward a s  w e l l  a s  between t h e  

exposures sampled, and a depth equal  t o  one-half of t h e  s t r i k e  length,  

t h e  depos i t  is  ca l cu la t ed  t o  con ta in  169,600 me t r i c  tons  (187,000 tons)  

of i n f e r r e d  o r e ,  wi th  an average mining width of 1.58 m (5.2 f e e t )  and 

averaging 3.42 percent  z inc ,  1.42 percent  copper, 1 5  g lme t r i c  t on  

(0.43 oz l ton )  s i l v e r  and 0.27 g lme t r i c  ton  (0.008 oz l ton )  gold a long  a 

259 m (850 f e e t )  s t r i k e  length .  A t  February 1976 p r i c e s ,  t h e  gross  i n  

p l ace  va lue  of t h e  Tracy Arm zinc-copper prospec t ,  a s  now known, probably 

l i e s  between $1,000,000 and $10,000,000. 

The Sumdum copper-zinc depos i t  c o n s i s t s  of massive and disseminated 

s u l f i d e s  exposed i n  two s t e e p l y  dipping p a r a l l e l  zones 0.3 t o  15  m ( 1  t o  

50 f e e t )  t h i c k  t h a t  more o r  l e s s  p a r a l l e l  t h e  f o l i a t i o n  i n  t h e  country 

rock. The zones a r e  i n t e r p r e t e d  t o  be along t h e  c r e s t  and f l a n k s  of a 

nea r ly  i s o c l i n a l  fo ld .  I f  t h e  zones a r e  continuous beneath mile-wide 

Sumdum Glac ier ,  they have a s t r i k e  l eng th  of about 3,050 m (10,000 f e e t ) .  

Assuming con t inu i ty  of grade and width between sampled i n t e r c e p t s  i n  

diamond d r i l l  ho l e s  and s u r f a c e  open c u t s ,  and based on a 2,700 m (9,000 

f o o t )  s t r i k e  l eng th  wi th  an  average width of 9.6 m (31.4 f e e t )  t o  an  

es t imated  depth of 305 m (1,000 f e e t ) ;  t he  depos i t  is ca l cu la t ed  t o  

con ta in  24.2 m i l l i o n  me t r i c  tons  (26.7 m i l l i o n  tons)  of i n f e r r e d  o r e  

conta in ing  0.57 percent  copper, 0.37 percent  z inc ,  and 10.3 g/per  me t r i c  

t on  (0.30 ounces per  ton)  s i l v e r .  
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The Sweetheart Ridge gold-copper depos i t  c o n s i s t s  of a mineral ized 

zone up t o  60 m (200 f e e t )  wide t h a t  has  been sampled f o r  600 m (2,000 

f e e t )  a long s t r i k e .  A 1.68-m- (5.5-foot-) wide by 44.8-111- (147-foot-) 

long po r t ion  of t h e  zone averaged 8 g lme t r i c  ton  (0.23 oz l ton )  gold and 

0.7 percent  copper. This s e c t i o n  t o  an  e s t a b l i s h e d  depth of 30.5 m 

(100 f e e t )  conta ins  6,600 me t r i c  t ons  (7,300 tons)  of i n f e r r e d  ore .  

Samples of t h e  remainder of t h e  minera l ized  zone con ta in  copper from 0.1 

t o  2 percent ,  gold up t o  0.9 g lpe r  me t r i c  ton (0.026 ounces p e r  ton)  and 

s i l v e r  up t o  20.9 g lpe r  me t r i c  ton  (0.609 ounces pe r  t on ) .  The 

topographic depression which t h i s  mineral ized zone fol lows can be t r aced  

f o r  9 km (5-112 mi l e s ) .  This  depress ion  is unexplored and may i n d i c a t e  

t h e  a c t u a l  ex t en t  of t h e  mine ra l i za t ion .  

Although t h e  t h r e e  prospec ts  descr ibed  above have t h e  g r e a t e s t  

economic mineral  p o t e n t i a l ,  t he  e n t i r e  52 km (32 mi le )  l eng th  of t h e  

Sumdum Glac i e r  mineral  b e l t  is  favorable  f o r  t h e  occurrence of mineral  

depos i t s .  A s imple s t a t i s t i c a l  approach has  been used t o  model t h e  

mineral  resource  p o t e n t i a l  of t h e  b e l t .  It cons iders  t h e  h i s t o r y  of 

mineral  exp lo ra t ion  i n  t h e  b e l t ,  t h e  number of known s i g n i f i c a n t  

prospec ts  and t h e i r  approximate s i z e  and va lue ,  and i t  then  e s t ima te s  

t h e  numbers and s i z e s  of poss ib l e  a d d i t i o n a l  prospec ts  of s i m i l a r  

s i g n i f i c a n c e  t h a t  may be undiscovered. This is  a non-predict ive model 

and is intended only t o  convey a genera l  i dea  of what may be p re sen t  i n  

t h e  b e l t .  



The h i s t o r y  of discovery of t h e  t h r e e  major depos i t s  i n  t h e  a r e a  

provides a background f o r  judging the  e f f e c t i v e n e s s  of our  s tudy and of 

mineral  exp lo ra t ion  i n  t h e  a r e a .  The Sumdum copper-zinc depos i t  was not  

found u n t i l  1958 d e s p i t e  almost a zen tu ry  of prospec t ing  i n  t h e  genera l  

a r e a ;  i t  is  w e l l  exposed and would have been found during t h i s  s tudy.  

Tracy A r m  zinc-copper prospec t ,  found i n  1916, is l a r g e l y  concealed and 

i t  is doubt fu l  t h a t  i t  would have been found dur ing  t h i s  s tudy.  The 

610-m- (2,000 fee t - )  long Sweetheart  Ridge mineral ized zone is  above 

timber l i n e  and w a s  f i r s t  i nd i ca t ed  dur ing  t h i s  s tudy a s  t h e  r e s u l t  of 

an anomalous rock geochemical sample c o l l e c t e d  i n  1973. Follow up of 

t h a t  sample and a sea rch  f o r  o ld  claims l ead  t o  t h e  i d e n t i f i c a t i o n  of t h e  

610-m-long zone i n  1974. S imi la r  mineral ized zones t h a t  are covered by 

t a l u s  o r  vege ta t ion  could go undetected.  None of t h e s e  t h r e e  d e p o s i t s  

were d i r e c t l y  d e t e c t i b l e  from t h e  s t ream sediment geochemical information 

obtained dur ing  t h e  s tudy.  

Considering t h i s  exp lo ra t ion  h i s t o r y  and t h e  t e r r a i n  c h a r a c t e r i s t i c s ,  

i t  is est imated t h a t  about 20 percent  of t h e  whole b e l t  ( f i g ,  1 )  has been 

examined thoroughly enough t o  f i n d  any depos i t  s i m i l a r  i n  s i z e  t o  t h e  

t h r e e  known major depos i t s  and exposed on the  s u r f a c e ,  I f  t h e  remaining 

80 percent  of t h e  b e l t  has  a s i m i l a r  depos i t  dens i ty ,  it is probagle 

t h a t  t h e r e  may be 12  more depos i t s  wi th  similar tonnage, grade and 

p o t e n t i a l  i n  t h e  area: Those 12 could inc lude  some of t h e  already-known 

bu t  r e l a t i v e l y  unexplored depos i t s  i n  t h e  mineral  b e l t ;  some of t h e s e  
could have t h e  same o r  b e t t e r  p o t e n t i a l  than t h e  t h r e e  major depos i t s .  
It is important t o  no te  t h a t  1 )  t h e r e  may be  only those  t h r e e  d e p o s i t s  
which have a l r eady  been found, and 2) t h a t  1 5  is no t  n e c e s s a r i l y  an  upper 
l i m i t ,  This s imple model does no t  consider  non-outcropping depos i t s  which 
could not  be  discovered by s u r f a c e  exp lo ra t ions .  



Using t h e  U.S. Bureau of Mines-U.S. Geological Survey mineral  

resource  c l a s s i f i c a t i o n  terms (U.S. Bureau of Mines and U.S. Geological 

Survey, 1976),  t h e  au thors  e s t ima te  t h a t  t h e  b e l t  conta ins  t h e  fol lowing 

gross  in-place va lues  of m e t a l l i c  mineral  resources :  $15 m i l l i o n  of 

i d e n t i f i e d  paramarginal resources ,  $325 m i l l i o n  of i d e n t i f i e d  

submarginal resources ,  and i t  may a l s o  con ta in  $120 m i l l i o n  of 

hypo the t i ca l  resources.  The f i r s t  two f i g u r e s  a r e  based on t h e  t h r e e  

known depos i t s  and the  last f i g u r e  is  based on t h e  assumption t h a t  most 

of t h e  undiscovered depos i t s  a r e  i n  t h e  $1 million-$10 m i l l i o n  range, 

I n  summary, t h e  Sumdum Glac ier  mineral  b e l t  is an a t t r a c t i v e  t a r g e t  

f o r  exp lo ra t ion  and p o s s i b l e  development. There a r e  t h r e e  known depos i t s  

wi th  a combination of tonnage, grade,  and p o t e n t i a l  t h a t  g ive  them 

ind iv idua l  gross  in-place va lues  i n  excess  of $1,000,000. A l l  t h r e e  a r e  

p o t e n t i a l l y  minable. A simple model sugges ts  t h e r e  may be a s  many a s  12  

more d e p o s i t s  of a t  l e a s t  comparable va lue  which may be d iscoverable  

w i th  more s u r f a c e  explora t ion .  Some of t h e s e  depos i t s  could be l a r g e r  

than t h e  t h r e e  known major depos i t s ,  one of which, t h e  Sumdum copper- 

z i n c  prospec t ,  conta ins  over  24 m i l l i o n  me t r i c  tons  (26 mi l l i on  tons)  of 

i n f e r r e d  ore .  It is poss ib l e  t h a t  d e p o s i t s  of s i m i l a r  s i z e  a r e  concealed 

a t  depth i n  t h e  mineral  b e l t .  Finding e i t h e r  exposed o r  concealed 

depos i t s  is  l i k e l y  t o  be  d i f f i c u l t  and expensive. 



Endicot t  Peninsula  a r e a  

The broad Endicot t  Peninsula  a r e a  ( f i g .  1 )  has  been prospected s i n c e  

be fo re  1869 and s e v e r a l  occurrences have long been known; namely, t h e  

Poin t  As t ley  z inc - s i l ve r  depos i t ,  t h e  Sumdum Chief gold mine, t h e  Taylor 

Lake a r e a  prospec ts ,  t he  Holkham Bay gold prospec t ,  and t h e  Windham Bay 

a r e a  gold lodes  and p l ace r s .  The depos i t s  i n  t h e  a r e a  a r e  l a r g e l y  

e i t h e r  s u l f i d e  minerals  disseminated through o r  i n  l e n s e s  and s t r i n g e r s  

along t h e  f o l i a t i o n  i n  bleached and a l t e r e d  zones i n  p h y l l i t e -  o r  gold- 

bea r ing  qua r t z  ve ins  i n  sha ly  l imestone,  limy s l a t e ,  o r  p h y l l i t e .  The 

a r e a  a s  a whole i s  poorly exposed because of  ex tens ive  timber and brush. 

The Sumdum Chief mine loca t ed  about 3 km (2 mi les )  south  of Sanford 

Cove was t h e  major mine i n  t h e  a r e a ;  between 1895 and 1904 i t  produced 

about 24,000 ounces of gold from o r e  t h a t  averaged about 14 g lme t r i c  t on  

(0.4 oz / ton)  gold. This  is  equiva len t  t o  about 54,400 me t r i c  tons  (60,000 

tons)  of o r e  conta in ing  $62 pe r  me t r i c  ton(S56 pe r  ton)  recoverable  gold 

a t  February 1976 p r i c e s .  The mine is repor ted  t o  be mined out .  The 

f e a t u r e s  of t h e  depos i t  a r e  obscure because t h e  workings are caved a t  t h e  

main haulage p o r t a l  and t h e  mine has been i n a c t i v e  s i n c e  1905. However, 

t h e  ve in  is  exposed near  t h e  top of an o ld  s t o p e  300 m (1,000 f e e t )  above 

t h e  main haulage l e v e l ;  t h e r e ,  mine ra l i za t ion  c o n s i s t s  of p e r s i s t e n t  gold 

qua r t z  ve ins  'containing p y r i t e  and base  metal  s u l f i d e s  i n  a gray 

g r a p h i t i c  l imestone,  Gold-bearing qua r t z  ve ins  w i th  s i m i l a r  mineralogy 

and h o s t  rock occur  a t  t h e  Bluebird prospect  6 km (4 mi les )  t o  t h e  south  

bu t  no product ion has  been repor ted .  



A number of lode and placer gold mines and prospects occur near the 

head of Windham Bay. None had more than minor production and all are 

similar geologically: the mineralization occurs in irregular quartz 

veins and stringers both parallel to and cross-cutting the foliation of 

the low-grade metamorphic rocks. The gold content of veins rarely 

exceeds 9 g/metric ton (0.25 oz/ton) and sulfides are sparse. The metal 

values of the ore are too low to be mined economically. 

The area between the Sumdum Chief mine and Taylor Lake, which is 

north of the head of Windham Bay, is of particular exploration interest. 

As already noted, the Sumdum Chief was an important gold deposit and the 

Taylor Lake area has a similar geological setting and large sulfide- 

bearing quartz veins with some gold values, 

The Point Astley prospect at the northwest end of the Endicott 

Peninsula has been known since the turn of the century but has had 

little development. The deposit consists of disseminated pyrite and 

sphalerite with lesser amounts of galena and copper sulfides in altered 

muscovite-quartzrfeldspar schist. Locally, the sulfides form lenses 

less than 0.9 m (3 feet) in length and usually less than 0.3 m (1 foot) 

wide. The mineralization occurs in a broad irregular altered zone (or 

zones) a few hundred meters in strike length, 

The geology of the Endicott Peninsula is favorable for the occurrence 

of metallic mineral deposits of different types. The thick metavolcanic 

section has a relatively high metal content as shown by geochemical 

sampling and suggests the possibility of volcanogenic deposits, In 
addition, small hypabyssal intrusives are scattered through the 
peninsula. 



I n  summary, t h e  Endicot t  Peninsula  a r e a  is favorable  f o r  t h e  

occurrence of mineral  depos i t s .  The one known s i g n i f i c a n t  depos i t ,  t h e  

Sumdum Chief gold mine (were i t  no t  mfned ou t )  1 )  would be a  l i k e l y  

exp lo ra t ion  and development t a r g e t ,  2) contained a gross  i n  p l ace  metal 

va lue  between $1 and $10 m i l l i o n  a t  1976 p r i c e s ,  and 3) would probably 

be minable under p re sen t  economic cond i t i ons ,  

The Sumdum Chief v e i n s  were no t  de t ec t ed  by geochemical sampling 

and probably would no t  have been found by our  s tudy ,  It is  doubt fu l  

t h a t  even 10  percent  of t h e  exposed rock a c c e s s i b l e  above t h e  s h o r e l i n e  

has been examined i n  enough d e t a i l  t o  exclude i t  from t h e  p o s s i b i l i t y  of 

s i g n f f f c a n t  mine ra l i za t ion ,  Favorable geology and a  h i s t o r y  of 

s i g n i f i c a n t  product ion make t h i s  l a r g e  and l i t t l e - e x p l o r e d  a r e a  f avo rab le  

f o r  t h e  dfscovery of s i g n i f i c a n t  new d e p o s i t s ,  bu t  exp lo ra t ion  is l i k e l y  

t o  be  d f f f i c u l t  and expensrve, 



Windham Bay ultramafic area 

The Windham Bay ultramafic body belongs to the belt of &'Alaska- 

typek' ultramafics which extends through southeastern Alaskaj some bodies 

in this belt are potential sources for iron, copper, nickel, and 

platinum group metals. The body consists of hornblendite, biotite, 

pyroxenite, and diorite discontinuously exposed along the shores of 

Windham Bay, It is associated with a moderately strong positive 

magnetic anomaly (plate 1) that indicates some similarity to the 

Snettisham body about 48 km (30 miles) to the northwest, The Snettisham 

body has been extensively drilled and is now considered a potential 

iron mine, However, aeromagnetic interpretation suggests that the 

Windham Bay body probably does not contain significant amounts of 

magnetite, Sampling of its limited exposures indicates roughly 4 percent 

magnetically recoverable iron which is too low to be economic, Little 

more than geochemical background amounts of copper and nickel were 

found. 

The aeromagnetic survey (plate 2) indicates that there are no 

additional major ultramaffc bodies in the study area between the 

Snettisham and Windham Bay bodies, 



Porphyry copper and stockwork molybdenum d e p o s i t s  

The p r o b a b i l i t y  of t h e  occurrence of porphyry copper o r  stockwork 

molybdenum d e p o s i t s  i n  t h e  s tudy  a r ea s  appears  t o  be low. The Coast 

Range b a t h o l i t h i c  complex apparen t ly  l acks  stockworks, zones of a r g i l l i c  

a l t e r a t i o n ,  o r  shal low i n t r u s i v e s .  Rock and a v a i l a b l e  s t ream sediment 

geochemistry d id  no t  sugges t  any such mine ra l i za t i on .  However, t h e  

r ecen t  discovery of an apparen t ly  major molybdenite occurrence i n  t h e  

Coast Range complex e a s t  of Ketchikan (R. L. E l l i o t t ,  o r a l  commun.) may 

s t i m u l a t e  exp lo ra t i on  f o r  t h i s  type of  depos i t  i n  t h e  complex and 

ad j acen t  rocks.  The western metamorphic b e l t  rocks a r e  geo log ica l ly  

more favorab le  than t h e  Coast Range complex f o r  porphyry copper o r  

stockwork molybdenum d e p o s i t s  bu t  no such mine ra l i za t i on  was found nor  

was any geochemical evidence f o r  such depos i t s .  

Gold p l a c e r s  and r a d i o a c t i v e  minera l s  

A t  l e a s t  2,000 ounces of gold were repor ted  produced from t h e  

Windham Bay a r e a  [probably from Spruce Creek] and Powers Creek (Spencer, 

1906).  Other p l a c e r  gold probably was produced. It is doubt fu l  i f  any 

s i g n i f i c a n t  amount of a u r i f e r o u s  g rave l s  remains. P l a c e r s  of any kind 

a r e  h igh ly  un l ike ly  i n  most of t h e  a r e a  because of t h e  e f f e c t s  of 

g l a c i a t i o n .  



The potential for economic concentrations of radioactive minerals 

appears to be low. Rocks comparable to the uranium-bearing 

conglomerates or sandstones found elsewhere in the world are totally 

absent. Alkalic rocks, which are often associated with uranium deposits, 

are lacking. The large volume of granitic rocks in the study area 

suggests the possibility of vein or disseminated uranium or thorium 

deposits, but only a few samples with radioactivity about twice 

background were collected from several very small pegmatite bodies at 

one prospect. 

Conclusion 

The above descriptions of the areas favorable for the occurrence of 

metallic mineral deposits in the Tracy Ann-Fords Terror Wilderness Study 

Area indicate that the western part of the area has significant potential 

for gold, copper, zinc, and silver. Three known deposits deserve serious 

exploration. Other significant deposits are probably present, but their 

discovery is likely to require extensive exploration. 
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