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STRAmIC AND CRSTICAL MINERAL OCCDRRENCES 

IN SOTJTHEASTERN AJx3KA 

INTRODUCTION 

The purpose of t h i s  report is t o  furnish inforrmetion regarding 

the known occurrences of both s t ra tegic  and c r i t i c a l  minerals i n  South- 

eastern Alaska. Soms may be found t o  be of immediate use t o  induetry, 

while others of fer  a potential  supply f o r  the future. It is hoped that 

information w i l l  contribute t o  the eatabliabment of a larger and more 

diversified mining industry f o r  Alaska. 

The memin&ly dif  f ioult transport at  ion problem is beooming less  

year by year with the inoreaesd population, the newly construoted roads, 

and the present military construction. Ships and plane8 which now serve 

the centers of population and industries i n  Alaska could i n  many instances 

be loaded with ores and materials tha t  would serve the  Paoific Coast 

industries. Southeastern Alaska, the  most accessible portion of Alaska, 

is favored by salt-water transportation, with the innumerable s t r a i t s ,  

f iords,  and deep waterways and well proteoted harbors. The writer ha8 

endeavored t o  point out the aocessibi l i ty  of the ocourreneee mentioned 

i n  t h i s  report. 

Mineral occurrences of the following metals and materials 

are herein discussed: Antimony, asbestos, chromium, coal, cropper, iron, 

lead and zinc, manganese, molybdenum, nickel and tungsten. Many other 

occurrences of minerals containing these metals are known t o  ex i s t  i n  



Southeastern Alaska; however, they appear from t h e i r  present showings 

t o  be minor i n  extent, Again many unknown occurrences may exist  i n  vast 

unexplored sections. Euonomical deposits of etrategic and c r i t i c a l  

minerals, other than those mentioned i n  t h i e  report, are not known t o  

exist. 

The writer has discussed f ree ly  eaah metal and material l i s t e d  

i n  t h i s  report f romthe standpoint of i ts abundance, general geological 

oonditions and types of deposits, and many other points with regard t o  

economic possibblit ies.  Under occurrences each prospect or mine is dis- 

cussed both with regard t;o its speaial merits, and its particular known 

problems. Known references t o  each are  given which w i l l  albw fur ther  

study, Prices and apeoif %cations of the Metals Reserve Company are quoted 

i n  the case of antimony and chromium, both of whieh could be mined on a 

mall soale under present econornlo conditions. 

I ron and copper are the two most abundant metals i n  eaonomia 

amounts thus far known i n  Southeastern Alaska. Iron ore8 seam t o  of fer  

the most favorable opportunity for  an inmediate mining industry. These 

comparatively high grade magnetite bodies, most of which are within easy 

access t o  salt-water transportation, may f u l f i l  a demand fo r  t h i e  type of 

ore created by the newly established iron and s t e e l  reduction industry on 

the Pacif ic  Coast. The suacess and growth of t h i s  basic industry on the 

Pacifio Coast w i l l ,  with the  demand created for  associated metals and 

materials, extend its influence t o  the  base metal industry of Alaska. 



It was with this  tho#* and hope in  mind that this  report 

was compiled and mitten. By presenting infomaation on the known mineral 

occurrences it is hoped not only t o  contribute to  the war effort,  but that 

it may also lead to the disoovery and development of at present unknown 

resources. 



Special acknowled6yaent is due M r .  B. D. Stewart, CoIumissioner 

of Mines, for  the privilege of acquiring detalled knowledge of many of 

the mineral occurrences described in  t h i s  report. Most of the information 

was taken from de ta i l  reports by the writer while carrying out f i e ld  

invest igations for  the Department of Mlnes. Considerable infomat ion 

relative t o  reserves and metal content of various deposits was taken 

from publications of the U. S. ~ o l o g i c a l  S~rV8y. Reference is made t o  

all information obtained outside the Department of Mines and t o  detailed 

reports on f i l e  with the Department. 

Aoknowledgment I8 also extended t o  bfr. R. S. Sanford, Jr., 

Mstr ic t  Engineer for the U. 5. Bureau of Mines, for  speoifia data 

relat ive t o  oertain depoaita, t o  h i s  staff of f i e l d  engineere, and t o  

the staff  of the Bepartment of Mines fo r  help i n  preparation and con- 

struct ive cr i t i c im.  

Results of assays mentioned, on samples obtained by the 

writer, were determined at the Terri torial  asaay offices a t  Ketchikan, 

Anohorage and College . 



The occurrences of antimony minerals in  Southeastern Alaska 

are  of minor importance economically due t o  the meager amounts of ore 

showing i n  these outcroppings. They are  widely scattered and consist 

mainly of outcrops upon which very l i t t l e  development has been accomplished. 

This metal has commanded very l i t t l e  a t tent ion from prospectors i n  South- 

eastern Alaska. While some noteworthy occurrences may ex i s t ,  t o  date none 

have been cal led t o  the a t ten t ion  of t h i s  department. 

Among the known occurrences, s t ibn i t e  and te t rahedr i te ,  with 

t h e i r  re la ted  oxidation products, have been the only antimony minerals 

recognized. The s t i b n i t e  occurrences range from nearly massive bunches 

t o  disseminations i n  d l  quartz veins and sulphide bodies. The deposits 

containing te trahedri te  consist  of small silver-lead-copper veins located 

i n  the Hyder d i s t r i c t ,  and i n  which t h i s  mineral occurs a s  disseminations 

composing only a small portion of the metall ic content. 

The geology of Southeastern Alaska is not generally favorable 

f o r  deposits of s t ibni te .  This conclusion is based upon the high tempera- 

tu re  conditions of the formations as observed by the wri ter  i n  most of 

the base metal deposits. Southeastern Alaska represents a steep, rugged 

mountainous s t r i p  of land situkted along the western s ide  of the great 

coast bathol i th ,  and protected by numerous small and large islands mak- 

ing up a be l t  50 t o  70 miles i n  width bordering the mainland s t r i p  on 

the west. This is land b e l t ,  which contains various sedimentary be l t s ,  

invaded by small intrusives,  is t o  a great extent genetically re la ted  t o  

the coast bathol i th  i t s e l f .  The cores of the larger  islands represent 

smaller s a t e l l i t i c  intrusives of the coast batholith. Both the main con- 



t ac t  be l t  t o  the  east  and the island bel t  on the west have been denuded 

t o  where a considerable portion of the  igneous intrusives themselves 

a re  exposed. As a r e su l t  the surrounding formations have been, through 

extensive metamorphism, subject t o  high temperatures and pressures. A s  

a resu l t  the majority of the metalliferous deposits a re  of high tempera- 

ture  origin. 

S t ibni te ,  which is the only primary economic ore of antimony, 

is deposited under conditions of low temperature and usually i n  small 

veins, bunches, disseminations with other base metal sulphides, and r a re ly  

i n  replacement deposits. A l l  of these types are usually of shallow depth 

and deposited under low temperature conditions. Their occurrence may, 

however, be i n  any rock type. Deposits of s t ibn i t e  may probably have 

formed during the invasion of the coast batholith and its s a t e l l i t i c  

intrusives of B/lesozoic age in  Southeastern Alaska.* Such is the  condition 

found t o  ex i s t  by Mertie** i n  the Fairbanks, h t i s h n a  and adjacent 

d i s t r i c t s  of the  in te r ior  of Alaska, closely associated t o  grani tes ,  

d ior i tes ,  quartz d ior i tes ,  and monzonitic rocks. Since the intrusive 

masses of Southeastern Alaska are of these types and age, primarily, 

t h i s  assumption i s  logical. However, since very few antimony deposits 

have been found, it i s  logica l  t o  assume that  most of them have been 

eroded during the  in te rva l  since Mesozoic time. 

*Buddington, A. F., U. S. Geol. Bull. 800, pp. 

*%rt ie ,  J. B. Jr., The Yukon-Tanana Region, U. S. Geol. Survey Bull. 
872, 1937, pp. %1-242. 



Deposits of s t i b n i t e  and cinnabar, where the  two minerals are 

associated, as i n  the Kuskokwim and lower Yukon d i s t r i c t s ,  and associated 

with Tert iary period of intrusion, * are  not known t o  e l t b t  i n  Southeastern 

Alaska. While some of the few known occurrences may be related t o  the 

Tert iary period, none have been def in i te ly  proven, and generally, Tert iary 

intrusives are  believed t o  be re la t ive ly  few i n  a l l  of Southeastern Alaska. 

The few known occurrences of antimony a re  inclosed i n  Jurassic or Cre- 

taceous sediments and volcanics** and near or  closely related t o  intrusives 

of the coast batholith age. They represent deposits of hydrothermal 

or igin as a l a t e r  stage o r  reoccurrence of  solutions through f rac tures ,  

l a t e r  than the f i r s t  occurrence of mineralization which formed the 

greater portion of the gold veins of Cretaceous age i n  Southeastern 

Alaska. These deposits formed a t  periods of lower temperature and a f t e r  

a great  portion of the overlying sediments and volc&ics had been removed. 

Four of the known occurrences a re  located near gold-producing areas,  more 

or  l e s s  s i tuated on the outer zones. Only traces of gold, however, 

were determined i n  them. Only one of the known ooourrences contains ore 

of a shipping grade and i n  t h i s  instance shipping quant i t ies  have not t o  

date been pnoven. 

Antimony ore and concentrates are purchased by the Metals 

Reserve Company by agreement through the Ter r i to r i a l  Assay Office at 

Ketchikan, Alaska. This purchase depot i s  the only one i n  Southeastern 

*Mertie, J. B. Jr. and Harrington, O. L. , Mineral Resources of the  Ruby- 
Kuskokwim Region, U. S. Geol. Survey Bul l .  642, 1915, pp. 262-263. 

**Buddington, A. E., U. S. Geol. Survey Bull. 800, P la te  No. 1. 



Alaska, and ore and concentrates are purchased on a basic price per 

uni t  of 20 pounds, graduated according t o  percent of antimony contained. 

h t s  of ore o r  concentrates may be not less than t e n  tons and must be 

delivered a t  the purchase depot. The following prices  are i n  effect  f o r  

the  year 1943: 

Antimony As say 
Price Paid fo r  Dry Short Ton 

Unit of Antimony Metal 

Occurrences 

Ketchikan 

The most p r d s i n g  showing of antimony i n  Southeastern Alaska 

is on the  Hot Air group of claims, owned by Val IClemm of Ketchikan. Stib- 

n i t e  occurs i n  two showings 200 feet  apart ,  located inland th'ree-fourths 

of a mile from a point 1 mile east  of Point Caamano on the southernmost 

t i p  of Cleveland Peninsula, 20 miles north of Ketchikan. The south 

showing (note sketch),  exposed i n  a long rock cut and i n  two short 

shafts ,  appears t o  be the top of a small lens, the dimensions of which 

have not t o  date been determined. The ore, consisting of nearly massive 

s t ibn i t e ,  has a width between 3 and 4 fee t  and is exposed on the south 

side of the west shaft t o  a depth of 12 fee t  and fo r  an additional 6 

feet  i n  depth i n  the eas t  shaft. The ore i n  the east  shaft  is  exposed 



i n  the bottom with widths of 42 inches on the north s ide and 52 inches 

on the south side. The length other than the width of the bottom of 

the shaft has not been determined, The north showing, 200 fee t  north- 

west, consis ts  of s t ibn i t e  disseminated and i n  th in  fractures  i n  lime- 

stone and schistose phylli tes.  Inspection showed the  amounts of s t ibn i t e  

i n  t h i s  north showing t o  be not commercial. Three channel samples taken 

from the  south showing gave the following resu l t  8 :  

Width 
Sample No. 648 - bottom eas t  shaft ,  north wall 7fF- 

w " 649 - n w * south wall 4"4" 42.82 

tt 650 tt n 43" 48.86 * west shaft, 

The following extract describes the geology* surrounding t h i s  

prospect : 

ttThe antimony showings of t h i s  group are  s i tuated along 
a contact of th in ly  bedded bluish limestone overlying graphi t ic  
s l a t e  o r  phylli te.  This contact s t r ikes  N. 280 W. and the d ip  
varies ,  due t o  folding and dis tor t ion,  a t  a low angle t o  the 
east. These sediments a re  c l a s s i f i ed  as of e i the r  Jurassic o r  
Cretaceous**in age and make up the greater portion of Cleve- 
land Peninsula. Associated with the  sediments are intercalated 
beds of t u f f s  and greenstone volcanics. Both the  phyl l i tes  and 
limestone s t r a t a  have been f'ractured and the phyl l i tes  have been 
subject t o  considerable s t ress .  They are  schistose,  and more 
o r  l e s s  graphitic i n  composition. The mineral s t i b n i t e  is found 
contained i n  the  fractures  mainly i n  the blue th in ly  bedded l i m e -  
stone and i n  the schis t  i n  close proximity t o  the bedding contact. 
A dike of greenstone schis t  shows i n  the large cut which contains 
the sha f t s  (note sketch),  The s t r i k e  and dip of the dike could 
not be determined due t o  the sloughed condition of the cut,  
It appears t o  s t r i k e  north with the  sediments, and t o  have a 
steep dip t o  the southwest, cu t t ing  the sediments. This dike is 
mineralized with pyri te  and low assays of gold were reported, 
The re la t ion  tha t  the dike has t o  the shoot of s t ibn i t e  ore t h a t  
occurs i n  the shaft  is not known. * * * * *w 

*~oehm, J. C.,  Preliminary Report of ValKlemmls Antimony Prospect, 
unpublished report of the Te r r i to r i a l  Department of Mines. 

**~uddington, A. F. & Chapin, Theo., Geology and Mineral Resources of 
Southeastern Alaska, U. S. Geol. Survey Bull. 800, P la te  No. 1. 



Further undermineralization i n  the same report:* 

"The only mineral of ecomonic importance noted was s t ibn i t e ,  
and the small shoot located i n  the  shafts  contains commercial 
values. The mineral occurs as  small radiat ing needle-like c rys ta l s  
up t o  large platy masses, curved and deformed by movement, as- 
sociated and intergrown with quartz and- ca lc i te .  Small amounts 
of realgar  were noted, disseminated through portions of the ore. 
Pyri te  and pieces of limestone and sohist  a re  a l so  included i n  
the ore. * * * * *" 

Juneau 

A s m a l l  quartz vein containing s t ibn i t e  is  located on the 

Victory group of claims on the north shore of Reid In le t  i n  Glacier 

Bay. The claim group is owned by the Is Roy Mining Company and the 
$'t. r \ l - p  

discovery was made by J. P. Ibach. 

The discovery consis ts  of a f i ssure  vein, which begins on 

the shore of Reid In le t ,  and s t r ikes  Ne 430 W. and dips 80-850 NE. The 

vein ranges from12 inches t o  3 fee t  and small quartz lenses containing 

s t ibn i t e  occur a t  intervals  along the  vein. The formations transgressed, (' , " i  

#;.LC c-,&,< 

by t h i s  f i s su re  consist of a contact zone with a grani t ic  mass t o  the 

east  which changes in to  metamorphosed limestone, s l a t e s  and green 

calcareous s l a t e s  t o  the west. These a l te red  sediments within the con- 

t ac t  zone occur as  large and small broken fragments and masses, i n p l f e d  

i n  the whole, through which the ore bearing f i ssure  cuts. Due t o  the 

various fragmentalmasses, the f i ssure  is  i r regular  i n  s t r ike ,  but 

generally follows the s t r i k e  of the sediments N. 43-45O We 

Op. c i t . ,  p. 5. 



The main showings thus far exposed, s ince  no development has 

been accomplished, consis t  of two small quartz lenses  containing both 

massive seams and disseminated s t i b n i t e .  The prec ip i ta t ion  of t h i s  

mineral is t h e  r e su l t  of ascending hot solut ions  which were forced up- 

ward at l o c i  points  of s p l i t s  and jo in t  in te r sec t ions  on t he  hanging 

w a l l  of t h e  vein. 

No. 1 lens  i s  located on t he  Victory claim 400 f e e t  from the  

beach, as measured along t h e  slope, at an elevation of 180 fee t .  Here 

the  f i s s u r e  s p l i t s  and joins again within a distance of 50 feet .  The 

hanging w a l l  portion contains the  most s t i b n i t e  i n  small  bands and dis-  

seminations with 15 inches a t  the  widest portion. The formation here 

i s  a calcareous green s l a t e .  The seams of nearly massive s t i b n i t e  range 

up t o  one inch i n  width, several  of which make up t h e  width of t h e  vein 

with interspaced disseminations and gouge material. 

Sample 990 was taken across  12 inches near t h e  cen t r a l  port ion 

of the  lens. Assay r e s u l t s  of t h i s  sample amounted t o  n i l  i n  gold and 

11.77 percent antimony. 

No. 2 l ens  is located above No. 1 lens  a t  an e levat ion of 380 

f e e t ,  and a measured slope distance of 850 f ee t  from the  beach. The 

length of t h i s  outcrop is 30 f e e t  and i ts  maximum width i s  1 2  inches. 

The formation containing t h i s  l en s  cons i s t s  of a contact  rock composed 

of fe ldspar ,  quartz and lime minerals. Banding of t he  ore i s  again 

evident as i n  IJc. 1 lens ,  hov~ever, the  l ens  as a whole appears t o  con- 

t a i n  lesser amounts of s t i b n i t e .  



Sample 991  w a s  taken across  12 inches of t he  cen t r a l  por t ion  

of the  lens .  Results by assay gave r e s u l t s  of n i l  i n  gold and s i l v e r  

and 10.32 percent antimony. 

A small showing of s t i b n i t e  ore  is  located on t he  Antimony 

mineral claim, 4 miles northwest of Douglas, Alaska on Douglas Is land,  

i n  the  creek bed of Fagle Creek at an elevation of 400 f e e t  and 4,000 

f ee t  f'rom the  beach. The discovery was reported t o  have been made by 

Ralph Thompson i n  1932, and t he  claim is  owned by John Sve of Juneau. 

The showing cons i s t s  of a compound vein of quartz and t he  ant i -  

mony sulphide s t i b n i t e ,  ranging i n  width from 6 t o  16  inches. The 

exposure is i n  t h e  bed of Eagle Creek and for  a few f e e t  on t he  south 

bank and f o r  a t o t a l  d is tance of 70 f e e t  i n  length. The vein starts on 

t he  e a s t  at  a contact of metamorphic sedimentary s c h i s t  and greenst one 

lava. The vein lies wholly within the lava and represents a f i l l e d  

f rac ture  by hot ascending solutions.  The s t r i k e  is N. 850 W. and the  

d ip  is s l i g h t l y  off  v e r t i c a l  t o  t h e  north. The contact  between t h e  

sedimentary s c h i s t  and t he  greenstone lava is represented by a wide 

shear zone consis t ing of schis tose  sediments t ha t  range from gray 

phy l l i t e s  t o  limy s c h i s t s  and in te rca la ted  lava dikes. This contact 

s t r i k e s  K. 300 W. and t he  dip  is 660 E. The s ch i s t s  near t h e  contact 

a re  highly a l t e r ed  and mineralized, containing i ron  pyr i t e .  The green- 

stone l ava  is a compact dense green rock, f i ne  grained tex ture  with 

phenocrysts of a shor t  green mineral thought t o  be augite.  



The compound vein consists of a regular 6 t o  7 inch impure 

quartz vein on the hanging wall, with Z:Coi6 inches of nearly massive 

s t ibn i t e ,  and widths of disseminated s t ibn i t e  on the footwall. The 

hanging wall quartz i s  hard and drusy and deposited around angular 

brecciated rock pieces. This portion of the vein contains only a small 

amount of disseminated s t ibni te .  The footwall portion i s  made up of 

nearly massive s t ibn i t e  with a banded structure and long bladed crys ta l s ,  

i n  par t ,  and i n  other pa r t s  of disseminations i n  the quartz. In the 

small cut opposite the creek bed on the  south s ide the  massive s t i b n i t e  

ore appears t o  be widening i n  depth. 

Sample 1093 represents a channel sample across 16  inches i n  

the bed of the  creek. The following assay r e su l t s  were obtained: Au. 

n i l ,  Ag. n i l ,  and Sb. 20.72 percent. 

Sample 1094 represents a 6-inch channel sample of nearly 

massive s t i b n i t e  f romthe  cut on the  south side of the creek. This 

sample gave assay r e s u l t s  of n i l  i n  gold and s i lve r  and 51.83 percent 

antimony. 

S t ibni te  occurs associated i n  two of the veins of the  Clark )4A )la-'a 

gold prospect located on Gold Branch of Carlson Creek 6* miles east  of 

Juneau. This occurrence is described as  follows i n  U. S. Geol. Survey 

bul le t in  783:* 

"Stibnite occurs i n  needle forms i n  bands and disseminated i n  
the quartz on the John W. and V i l l i a m  N. claims a t  an a l t i t ude  
of about 2,100 feet.  * * * * * 

"On the William N. claim an area has been stripped which 
shows a maximum width of vein of 20 feet.  This vein s t r ikes  
about north. Some of the  quartz here is accompanied by s t ibni te .  

*Smith, P. S. e t .  al., Mineral Resources of Alaska, Report of Progress of 
Investigations, 1924, U. S. Geol. Survey Bull. 783, p. 51. 



. A specimen of the vein matter with s t ibn i t e  is reported t o  have 
assayed $2.80 i n  gold and $4.25 i n  s i lve r  t o  the ton  ( the s i lve r  
being computed a t  $1 an ounce)." 

Assay re su l t s  showing the amounts of antimony contained are  

lacking. However, commercial amounts and values are  apparently lack- 

ing. This s t i b n i t e  association with gold values i n  quartz veins is  the 

only known occurrence i n  Southeastern Alaska. These gold veins are  

wholly within the intrusive mass of the coast bathol i th  of Jurassic or 

Lower Cretaceous age. 

S t ibni te  was reported t o  occur i n  minute radiat ing needles 
C 

inclosed i n  ca l c i t e  i n  the  Queen mine* south of Juneau. pb 

The occurrences of s t i b n i t e  within the Juneau Gold Belt ,  while 

not of economic importance, are believed, with t h e i r  close association t o  

the gold deposit ,  t o  be re la ted  t o  the  Jurassic or Lower Cretaceous 

intrusions which formed t h e  gold deposits. 

S t ibn i t e  occurs with other more numerous metall ic sulphides C,l$c ' 
i n  a limestone replacement deposit i n  Akihula Bay, Coronation Island. 

This deposit is  exposed a t  high t i d e  leve l  a t  a point a t  the foot of a 

high limestone bluff one-quarter mile from the entrance on the east  side. 

The showing consis ts  of both massive bunches and disseminated sulphides 

i n  a l igh t  buff colored limestone exposed only a few square feet  i n  area 

and a few tons of f loa t  scattered along the beach. The ore occurs a t  the 

intersect ion of two zones of fracturing. One s e t  s t r i k e s  N. 200 E. and 

dips 60-650 SE., and the other s e t  s t r ikes  N. 200 W. a d  dips 500 SIV. 



These zones of fracturing occw near the  intersect ion of a basic and an 

acidic dike. Massive bunches of sulphides occur a t  the  intersections of 

the fractures.  Replacement by the sulphides of the limestone is evident 

along the  fractures .  Some masses of sulphides occur a s  flat-lying 

lenses of small proportion which appear t o  follow down on the apexes 

of the f rac ture  intersections toward a basic dike 100 fee t  south. 

Sulphide f l o a t  pieces can be followed from the showing i n  places a t  

high t i d e  l e v e l  in to  the heavy s l ide  material nearly t o  t h i s  basic dike. 

The metall ic minerals contained i n  the sulphides are,  i n  order 

of abundance, pyri te ,  pyrrhotite,  s t ibn i t e ,  sphaler i te ,  a l i t t l e  chalco- 

pyri te  and small amounts of gold and s i lver ,  determined by assay. The 

gangue minerals are ca l c i t e ,  blue and white quartz, limonite, manganese 

oxides and possibly carbonates, an unidentified black mineral, and lime 

s i l ica tes .  

Srunple 1082 consisted of a 10-pound sample made up of pieces 

taken from the  outcrop and numerous small pieces taken from the la rger  

f loa t  pieces. This sample gave returns of 0.14 oz. Au. , 0.20 oz. Ag. 

per ton, 3.5% Sb.., 1.8% Zn., and a t race  of copper. Approximately 

200 tons of t h i s  ore could be readi ly  mined from the showing above t ide  

water and the  loose f l o a t  on the beach. 

Samples of a good grade of antimony ore were recently received 

from Harry Colp of Petersburg. These ranged from a few needles of s t i b -  

n i t e  i n  a quartz gangue t o  nearly pure s t ibni te .  Evidence of strong 

hydrothermal action was indicated by the type of the  ore. According t o  

Mr. Colp,* t h i s  consists of a chimney deposit and i s  located i n  %rangell 

Narrows i n  the  Petersburg d i s t r i c t .  This occurrence has not been examined 

by the Department nor are representative assays available. 
*Writtencommunicationof Janu 4, 1943 from&. A. Colp. 
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Hyder Distr ic t :  

Tetrahedrite, a copper-antimony sulphide, is found i n  many of 

the prospects i n  the Hyder d i s t r i c t  associated with other sulphides. No 

occurrence of s t ibn i t e  i n  the d i s t r i c t  is  known by t h i s  Department. Since 

the amount of antimony i n  the  mineral te t rahedri te  consists of only a 

s m a l l  percentage, and the mineral i t s e l f  is  not abundant in  the ores, or 

i n  large tonnages a t  any one deposit, none of the deposits i s  herein des- 

cribed. Small amounts of secondary antimony minerals have been noted i n  

the oxidation products of some of these deposits, but the amounts a re  not 

of commercial importance. The properties i n  the Hyder d i s t r i c t  which 

contain ore i n  which te t rahedr i te  occurs are  herewith l i s ted :  

Olympia and Olympia Extension claims 
Monarch Claim 
Alaska Premier 
Daly Alaska 
Gold Glif f Premier 
Cantu 
Ninety Six  
Home stake 
Si lver  King 
Keno 

These properties a re  of importance on account of t h e i r  metal- 

l i ferous content other than antimony, and detailed reports  can be found 

U. S. Geol. Survey bul le t  i n  807. * 

*EIuddington, A. F. , Geology of Hyder and Vicinity, Southeastern Alaska, 
U, S. Geol. Survey Bull. 807, pp. 63-112. 



Commercial deposits of asbestos are  not known t o  occur i n  

Southeastern Alaska. The only type of asbestos tha t  could be economically 

mined under present conditions i n  Alaska is the strong f iber  var iety 

chrysotile.  This mineral occurs i n  the Kobuk region and i s  of excellent 

grade,* however, its existence i n  Southeastern Alaska is  not known. 

Three occurrences of asbestos minerals a re  lcnown i n  South- 

eastern Alaska. Two of these are  tremolite and the other the r a r e  type 

known as  mountain leather. 

Tremolite is  a magnesia-lime sil icate** contact mineral con- 

taining 57.7 percent s i l i c a ,  28.85 percent magnesia, and 13.35 percent 

lime. When found i n  fibrous form it is termed asbestos; however, it 

does not possess the valuable qua l i t i e s  of chrysotile and anthophyllite. 

It occurs i n  veins and shear zones a s  s l i p  f iber  i n  rocks of high 

magnesium content such a s  c rys ta l l ine  limestone, dolomite, and schis ts .  

wIndustr ia l  Mineral and Rocks," published by the American I n s t i t u t e  of 

Mining and Metallurgy i n  1937, gives the following occurrences and uses 

a s  an asbestos: 

WTremolite occurs i n  masses of white t o  dark gray columnar 
or bladelike crystals ,  which generally a re  b r i t t l e ,  and are used 
pr incipal ly  for  wall insulat ion or cer tain cemented products. 
This mineral has been found, however, occurring a s  f ibers  of suf-  
f i c i en t  length and f l e x i b i l i t y  t o  be of a spinning grade. A s  it 
has par t icu lar ly  good acid-resisting quality,  i t  is especially 
suited t o  the manufacture of f i l t e r  pads, used i n  f i l t e r i n g  f r u i t  
juices and acids. " 

*Reed, I rving M., Unpublished Report, 1931, Ter r i tor ia l  Department of Mines. 

**Dana, A Textbook of Mineralogy, p; 297. 



Tremolite, which is i n  i t s e l f  a contact metamorphic mineral 

formed by a l t e ra t ion  from other more primary minerals, a l t e r s  t o  t a l c ,  

sometimes of the fibrous type. It has i n  a few instances been mined, 

ground, and used a s  a source of t a l c ,  Conditions resul t ing from the 

present war have caused an increased demand f o r  ta lc .  

Occurrences 

Juneau 

A deposit of amphibole schis t  of the tremolite var iety occurs 

on Mansfield Peninsula on the north end of Admiralty Island. The loca- 

t i o n  is 24 miles inland from tidewater from a point a t  the mouth of 

Bear Creek on the east  s ide of the peninsula. The l a t t e r  point i s  15 

miles v i a  a i r l i ne  due west of Juneau. 

A small amount of developnent was accomplished by the Alaska 97 
Asbestos Company, Inc. pr ior  t o  1930, which consisted of' an opencut 

$I.)\ >- 

across the  b e l t  of tremolite schis t ,  and a road from the beach t o  the 

property, 

The occurrence is described by B. D. Stewart* a s  follows: 

"The deposit i n  which the fibrous tremolite is  found occurs 
i n  the  form of a b e l t  of talcose schis t  of prevailing dark greenish 
hue t h a t  is exposed by a bedrock trench over a width of 64 feet .  
* * * * * hluch of the trench was excavated i n  loose material  t ha t  
or iginal ly  covered the bedrock along the h i l l s i d e ,  but near i t s  
northerly end it reaches a depth of about 2 f e e t  beneath the bedrock 
surface of the  valley floor.  * * * * * The bedrock material near 
t h i s  northerly w a l l  of the be l t  which, as  previously s tated,  is  a 
movement plane, is contorted and brecciated and surfaces of in- 
dividual fragments a re  slickensided. Between the  fragments and 
fo l i ae  of the schis t  a re  small masses and ve in le ts  of fibrous 
tremolite which occasionally assume the form of cross-fiber 
structure.  The bulk of the fibrous material, however, i s  of the 
slip-fiber variety. * * * * * 

"Stewart, B. D., Occurrence of Temolite Asbestos on Admiralty Island, 
Unpublished Report of the Te r r i to r i a l  Bpartment of  Mines. 



T h e  schist  bedrock i n  which the fibrous material occurs is  
talcose throughout the width of the en t i re  be l t .  Except f o r  oc- 
casional small c rys t a l s  of pyri te ,  it i s  so so f t  and f ree  from 
g r i t  tha t  it may be chewed without discomfort t o  the teeth.  The 
fibrous material  i s  likewise exceedingly soft.--' Wher-.MbBe'dbai: : 
tween the palms of the  hand it is converted in to  t a l c  powder which 
disappears en t i re ly  in to  the pores of the skin.* 

A n  analysis of a sample made u$ of the amphibole schigt from 

t h i s  deposit ,  BB. No. 758, gave returns of 22.41 percent MgO. I , , ,  

C-- 

This deposit my, under the rapidly changing economic conditions, 

par t icular ly as applied t o  Alaska, become of economic value. The use 

of t h i s  rock a s  a low grade asbestos may render it of value f o r  insula- 

tion, both i n  private buildings and surface and underground construction 

by the Amy and Navy i n  Alaska. Asbestos is one of the best f ireproofing 

and heat-insulating materials known. Some of the following uses, as  

quoted from U. S. Bureau of Mines bul le t  i n  403,. *Asbestos", by Oliroer 

Bowles, might be applied i n  Alaskan construction: 

"Large quant i t ies  of the shorter  grades of asbestos are used 
i n  the manufaatwe of building. materials. Roofing shingles made of 
portland cement and asbestos a re  used extensivsly. Compressed 
sheets of asbestos combined with cement a re  used for corrugated 
sheeting, w a l l  board, dl1 board, lumber, and f loo r  t.ile. Cor- 
rugated asbestos sheets have spec ia l  merit i n  constructing chemical 
.plants or  other builaings exposed t o  a corrosive atmosphere. * * * * 
Asbestos-cemBnt products a re  used increasingly i n  Europe aa roof- 
ing, cei l ings,  par t i t ions ,  paneling, l inings of in t e r io r  and ex- 
t e r i o r  w a l l s ,  water pipes and gutte?. It is claimed tha t  the 
pipes and gut ters  ar'e waterproof, require no painting, and compare 
favorably i n  strength with cast  iron. fl 

It is becoming apparent t h a t  permanent construction i n  Alaska 

should be f o r t i f i e d  with the qual i t ies  of insulation and protection from 

corrosion, a s  well as non-inflkmmbility. These qual i t ies  are  of extreme 



importance i n  mil i tary end naval construction of supply depots, under- 

ground storage, etc. Thus the  t i m  approaches when a ready supply of 

these materials should be available near the area of u t i l iza t ion .  There 

are  i n  Southeastern Alaska abundant limsstone and deposits of gypsum for  

the making of cement, together with low grade asbestos, which would be 

favorable f o r  future construction. A detailed survey of these resources, 

together with the establishment of a small industry, would be beneficial  

t o  the Territory.  

Again the t a l c  contained i n  the Admiralty Island deposit may be 

a source of supply for  the newly developing synthetic rubber industry. 

Available sources may be nearer manufacturing centers, but cer ta in ly  not 

nearer s a l t  water transportation. The magnesium content of the asbestos 

zone and the  country rock surrounding t h i s  deposit might make a possible 

magnesium development,providing metallurgical extraction processes are 

developed. 

A deposit of mountain lea ther ,  a cross-fiber var iety of asbestos, ,,$q 
and known f o r  i ts  intense heat r e s i s t ing  qual i t ies ,  is known t o  ex i s t  on 

)L+" 

lemesurier Island i n  Icy S t ra i t s .  J'. P. Ibach of Juneau, Alaska is re- 

ported t o  be the discoverer and holds the property at the present time. 

This deposit has not been examined by Terr i tor ia l  representatives and no 

description of it is available. Several samples have been submitted t o  

the Department, and those submitted t o  the  Johns-1Jlanville Company were 

reported t o  be of excellent grade.* 

*Written communication of November 28, 1934 received by the Ter r i to r i a l  
Department of Mines from Henry Mulryan, Geologist f o r  Johns-Idanville Co. 



This mineral is l i g h t ,  f l o a t s  on water, and due t o  the inter- 

lacing of f ibers ,  it is extremely tough. It occurs r a re ly  throughout 

the world and is only economically mined' i n  a few places. 

The occurrences of t h i s  mineral on Lemesurier Island were 

reported t o  be on the southeast side of the island i n  dark colored 

intrusive rock. Numerous occurrences of small veins along minor 

slippage zones on a low barren mountain were reported a s  extending over 

an extensive area. The veins were reported as  small, ranging only a 

few inches i n  width. 

There have been no attempts t o  develop the property t o  date. 

It was examined by a representative of the Johns-Ivlanville Company i n  

1934. It was reported tha t  approximately 75 tons of t h i s  mineral was 

i n  s ight  a t  tha t  time. A l a t e r  communication from the Johns-nAnville 

Company indicates tha t  the company has located a source of' t h i s  material  

nearer t h e i r  plants and t h a t  they did not have an asbestos plant on the 

west ooast. * 
& 

Ket chikan 

Marbleized beds of dolomitic limestone occur intercalated i n  

the gneissic schis t s  tha t  occupy the entrance t o  Walkers Cove located on 

the east s ide of Behm Canal. Sl ide No. 429**from samples submitted by 

A. Wolf***shows a .  marbleized dolomitic limestone with approximately one- 

th i rd  of the contained carbonate minerals a l te red  t o  tremolite. Small 

seams were reported as  observed i n  the  area containing short f iber  

asbestos. The extent or  qual i ty  of t h i s  apparent var ie ty  of tremolite 

is  not known. 

*Written cornmication of September 6,  1941 from the Johns-Manville Co. 
t o  the Commissioner of Mines. 
**on f i l e  i n  the off ice of the Department of Mines. 
***Al. Wolf, verbal communicati n regarding t h i s  deposit. -8- 



Chromite, the only ore mineral of chromium, occurs i n  f ive  

l o c a l i t i e s  i n  Southeastern Alaska.. Only three of these l o c a l i t i e s  are 

worthy of mention, since the other two contain only t races  of the  mineral. 

The geological conditions surrounding each occurrence are  very similar 

i n  tha t  the chroaite occurs i n  basic t o  ultrabasic rocks. Only one area 

offers  any chance for  an immediate production and there t o  a very limited 

extent. Alaska has reserves of high grade chromite ore on Kenai Penin- 

sula* which i s  not included i n  Southeastern Alaska. 

The purchase depots i n  Alaska are not authorized t o  purchase 

chromium ore, However, the Metals Reserve Company maintains purchase 

depots fo r  the ore i n  Oregon and northern California. Mining of chromium 

ore i n  Alaska w i l l  necessitate the delivery t o  one of these depots a t  

the producerts expense. Three grades a re  accepted, with the following 

specifications: 
High Grade Low Grade, Low Grade, 

% A 4  B-5 

Cr203, minimum 45 40 40 

S i l i ca ,  maximum 11 13 -- 
Phosphorus, maximum 0.20 0.50 -- 
Sulphur, maximum 0.50 1.00 -- 
Chroma-iron ratif3,mdnimum 2.5: l  2.0: 1 -- 

*Guild, Phi l ip  W., Chrouite Deposits of Kenai Peninsula, Alaska, U. S. 
Geol. Survey Bull. 9 3 1 4 ,  1942. 



Prices per long ton of 2240 pounds dry weight are: 

High grade - $40.50, plus 90 cents per ton fo r  each uni t  above 45% and 
plus $1.50 per ton  for  each tenth increase i n  chrome- 
iron r a t i o  t o  a maximwn of 3.0:l. 

Low grade-A - $28.00, with s i m i l a r  bonuses for  excess over base specif i -  
cat  ions. 

Lorv grade-B - $24.00, plus 60 cents per ton for  each uni t  of chromic oxide 
i n  excess of 40$. 

Under t4m exist ing prices the mining of chromite would be within 

the l i m i t s  of economio mining i n  Southeastern Alaska. The following 

occurrences, while they of fer  no large reserves, a re  within areas where/ 
w i t h  f u r t h e r  prospecting and development, 

commercial orebodies may be discovered &h-deve&opment -and m t h e r  

-pro-spectillg, There has been very l i t t l e  incentive fo r  prospecting f o r  

chromite or  i ts development pr ior  t o  the present emergency, A s  a r e su l t ,  

there a re  no chromlte developments i n  Southeastern Alaska. The m i t e r  

recommends the  following areas f o r  fur ther  prospecting and development: 

Occurrences 

Peter sburg 
rk \ \b -B 

Red Bluff Bay Deposits: Chrornite was found and recognized i n  

the ultrainafic rocks of Red Bluff Bay by Ray Race of Juneau i n  the  year 

1933. Samples were submitted t o  the Te r r i to r i a l  Department of Mines and 

a preliminary examination was made by B. D. Stewart, Supervising Engineer 

for tha t  department, immediately following the discovery. This was fol-  

lowed by examinations of three engineers f o r  commercial firms, and l a s t  

by the s t r a t eg ic  minerals investigation of 1942.* 

*Gdild, P. W. & Balsley, James R., Jr., Chromite Deposits of Red Bluff 
Bay and Vicinity,  Baranof Island, Alaska, U. S. Geol. Survey Bull. 936-G, 



The Red Bluff Bay area is located on the eas t  coast of Baranof 

Island, due west and across Chathan S t r a i t  f romthe  northwest t i p  of 

Kuiu Island. The ultramafic intrusive bodies i n  which chromite occurs, 

according t o  the U. S. Geological Survey,* consist of the small area, 

1i square miles, located at the entrance on the east  side of Red Bluff 

Bay, and seven other occurrences 10 miles inland i n  a west-northwest 

direction. These inland occurrences have not been v is i ted  by any repre- 

sentative of t h i s  department. Chromite was discovered i n  these inland 

intrusives by Joe H i l l  i n  1936. During tha t  year chromite samples of 

good grade were submitted t o  the department by H i l l .  Guild** i n  h i s  

investigations,  found no deposits of economic importance i n  these 

in te r ior  occurrences. He indicates tha t  the only chromite deposits of 

economic value are those confined t o  the ultramafic intrusive mass on 

the eas t  s ide of the entrance t o  Red Bluff Bay. 

The ultramafic intrusives consist  of dunite and pyroxenite 

which have been al tered t o  serpentine and contain zones of ta lc .  These 

intrusives have invaded a sequence of phyl l i tes  and greenstone schis t s  

of Triassic ( ? )  age. Chromite occurs a s  small lenses or tabular masses, 

disseminations and th in  layers i n  the dunite and paral le l ing the layers 

of pyroxeni t e  . 
Eight deposits are known t o  occur on the Red Bluff Bay in- 

trusive mass, f ive  of which contain small tonnages of a grade which can 

be shipped without concentration. An estimated tonnage of shipping grade 

"Op. c i t . ,  p. 2. 

**ope c i t . ,  p. 2. 



ore amounts t o  570 tons of 40 percent o r  more chromic oxide content ,  and 

a possible tonnage, estimated from surface outcrops, of 29,000 tons of 

concentrating ore averaging 12 percent of chromic oxide." The r a t i o  of 

chromium t o  i r on  is  low and does not meet the  spec i f ica t ions  of t he  Metals 

Reserve Company f o r  t he  two higher grades of ore,  and would command the  

low base p r i ce  of $24.00 per ton plus  60 cents per t o n  f o r  each u n i t  i n  ex- 

cess  of 40 percant of chromic oxide. To mine, concentrate,  and sh ip  t h i s  

low grade ore  would be a marginal undertaking under present p r i ce s  and the 

l imi ted knotnl possible reserves. 

K e t  chikan 

Chromite occurs i n  two areas i n  the  Ketchikan d i s t r i o t ,  both 

having been discovered by t he  miter, and each o f f e r s  p o s s i b i l i t i e s ,  

with systematic prospecting and development. Both a r e  within easy 

access t o  salt water t ranspor ta t ion and both o f f e r  a possible h t u r e  

source of chromium, with concentration applied t o  low grade disseminated 

deposits. Neither is of value a s  an immediate source of t h i s  metal. 
- ~ c ~ u u r - c -  

, ~ k , , q ~  117 M t .  Burnett Chromite J&mmM+e: The mineral  chromita occurs 

with.in t h e  scope of two small in t rus ive  areas on Cleveland Peninsula, 

l oca l l y  known a s  the M t .  Burnett are&, and s i tua ted  inland between Vixen 

I n l e t  and Union Bay (note locat ion sketch).  '4. Burnett ,  and t he  as- 

sociated r idge  t o  the  north, is an u l t rabas ic  i n t ru s ive  mass which has 

invaded t h e  metamorphic s ch i s t s  and sediments t ha t  occupy a wide b e l t  

on t he  west side of t he  coast ba tho l i th ,  and whose de f in i t e  age is not 

*0p. c i t . ,  U. S. Geol. Survey hll. 936-G, p. 186. 



known. Generally, t he  in t rus ive  mass, as shown by outcrop, i s  a segre- 

gation of t h e  various bas ic  rocks t h a t  occur i n  bands t h a t  enc i rc le  the  

elongated mass. These range from pe r ido t i t e  t o  hornblendite and gabbro, 

a l t e rna t i ng  from one t o  t h e  other as successive flows,and grading i n t o  

pyroxenite and dunite as a cen t r a l  core. hlany dark basic  dikes cut 

through t he  s ch i s t s  and r ad i a t e  out from the  basic i n t ru s ive  mass. 

Chromite was  t r aced  by numerous small pieces of f l o a t ,  and 

i r regu la r  outcroppings f o r  a distance of 2 miles along the  high r idge  

over the  t op  of M t .  Burnett. This consisted of a zone of dissemination 

across a width of 200 fee t .  I n  the  zone t he  chromite i s  widely scat tered 

and has some associated magnetite i n  places; however, some of t h e  bunches 

a r e  very pure chroaite.  On the  r idge northwest of hlt. Eurnett ,  chromite 

was found i n  i r regu la r  masses and disseminations f o r  a d is tance of 2 miles. 

Here considerable more magnetite is  associated. On t h i s  northwest ex- 

posure t he  duni te  and pyroxenite a r e  intermixed and t h e  area of outcrop 

is smaller than t he  dunite mass of M t .  Burnett. The occurrences range 

from 1500 t o  2400 f ee t  i n  elevation.  

Sample 441 consisted of mixed pieces of chromite taken from 

various outcroppings on M t .  Eurnett and gave an assay r e s u l t  of 17.72 

percent chromium. 

I n  some outcrops, pa r t i cu l a r l y  those of t h e  north exposure, con- 

s iderable  magnetite and i lmenite was noted associated with the  chromite 

Following the  i n i t i a l  discovery by t he  wr i t e r ,  two small lenses 

and zones of chromite occurrences were discovered by Axel Carlson and 

Dr. Peterson of Ketchikan. The following descr ipt ion of these  occurrences 



is  included i n  an unpublished sunrmary report : * 
"The No. 1 or lovrer showing was encountered a t  an elevation, of 

2150 fee t  on the barren northeast slope of M t .  Burnett. Here a 
curved lens of ilmenite-chromite ore was found contained i n  the 
apex of a nearly d o s e d  fold. The s t r ike  of the longest limb of 
the f o l d  containing the ore was N. 530 W. This l imb has a dip t o  
the northeast. The plunge of the  fold was southeast a t"  steep 
angle. Solid ore was exposed on the  northwest limb fo r  30 fee t  
and t h i s  ranged from one inch on the  northwest s ide t o  eighteen 
inches i n  width a t  the apex of the fold. Small bunches and seams 
containing disseminated chromite were found extending over a distance 
of 200 feet.  The ore appears t o  follow the apex of the fo ld  i n  
i t s  steep dip t o  the southeast. 

"Sample 848 was taken across the  lens a t  its widest portion 
of 18 inches. This gave r e s u l t s  of 21.7 percent Cr2O3 and 22.7 
percent Fe. 

"Showing No. 2 is loaated 300 feet  southwest of No. 1 a t  an 
elevation of 2250 feet.  It consis ts  of a f la t - lying lens of il- 
menite-chromite ore 12 feet  i n  length and averaging 20 inches i n  
width. Alongside were several small seams up t o  one inch i n  width 
tha t  persisted f o r  several hundred fee t  i n  lenkth with a s t r i k e  
of N. 450 W. and a dip of 420 SW. The f l a t  lens  had a low dip t o  
the  southwest, but appears t o  be related t o  no defini te  s t ructure 
and its depth is very indefinite.  The persis tent  seams and a few 
i r regular  bunches were traced over a distance of 300 feet.  

"Sample 849 m s  taken across the f la t  lens over 20 inches in  
width. This sample gave r e su l t s  of 21.8 percent Cr203 and 24.9 
percent Fe . 

The M t .  Burnett area has not been thoroughly prospected f o r  

chromite and the  chance of discovering other bodies is considered very 

good. The mount of known chromium ore i n  t h i s  area,  under present 

specifications,  is not t o  be considered as  a reserve. 

Yellorv H i l l  Chromite Occurrences: The mineral chromite was d i s -  

covered by the  wri ter  t o  be contained i n  the ul t rabasic  intrusive which 

forms Yellow H i l l  on the cent ra l  western portion of Annette Island, one 

and a half  miles south of Metlakatla. .The area of outcropping dunite 

*~oehm, J. C., Unpublished Summary Report of Mining Investigations i n  
the Ketchikan Dis t r ic t ,  Sept. 10 - Oct. 9, 1941, pp. 1-2. 



consis ts  of 500 acres  comprising Yellow H i l l ,  which r i s e s  t o  an elevation 

of 525 f e e t ,  and there  is another 200 o r  300 acres  extending south from 

Yellow H i l l  at a lower elevation)@ which extends t o  Tamgas Harbor. This 

extension s t r i k e s  i n  t he  general  d i rec t ion  of t h e  u l t rabas ic  mass which 

crosses Duke Island t o  t h e  south, and may be gene t ica l ly  connected with it. 

The mass of dunite conprising Yellow H i l l  i s  nearly one and a four th  miles 

i n  length and three-fourths of a mile i n  width. Small lakes  occupy 

basins along the  eas t  and northeast sect ions  i n  t he  dunite. The contact 
- -  - ~ 

- - 

at the  foot  of the  hil1,'is covered with vegetation and ta lus , f 'n i th  t he  

exception of the  northwest portion, Here a blended contact is i n  evi- 

dence with a gradual increase of pyroxene and a decrease of o l i v ine .un t i 1  

t h e  outer  port ion becomes a coarse c ry s t a l l i ne  pyroxenite. The width of 

the  pyroxenite band was  not determined; however, both gabbroio and 

d i o r i t i c  rocks were encountered less than one half mile to  the northwest. 

Direct ly  nor th  and northeast  of Yellow H i l l  greenstone volcanics outcrop. 

These a r e  c l a s s i f i e d  by Buddington* as of Jurass ic  o r  Cretaceous age. 

The contact between the  dunite and the  ro lcan ics  is covered. gowever, 

the  wr i t e r  is of t he  opinion t ha t  t h e  volcanics over$the u l t r abas i c  

mass and are of a l a t e r  age. This opinion i s  based on lack of meta- 

morphic evidence i n  the  volcanics. On the  ea s t  s i d e  a low va l l ey  

p a r t i a l l y  f i l l e d  with g l a c i a l  moraine separates t he  dunite mass from the  

Annette g r an i t e ,  t he  l a t t e r  forming t h e  cen t r a l  and grea te r  port ion of 

the  island.  However, along the  ea s t  border of the  dunite outcroppings 

*Buddington & Chapin, Geology and Mineral Resources of Southeastern 
Alaska, U. S. Geol. Survey Bull. 800, Pla t e  1. 



pyroxene c r y s t a l s  were noted t o  be increasing,  indicat ing t he  presence 

of the  pyroxenite band. The re la t ionsh ip  of the  Annette g ran i te  w W h  7-3 

the  u l t r abas i c  in t rus ive  was not observed. A t  t h e  rock quarry at  t he  

foot  of t h e  h i l l  on the  southwest extension, a complex of bas ic  formations 

was  observed. These consisted of f i n e  grained dark f o m t i o n s  ranging 

through duni te ,  hornblendite, pyroxenite and serpentine. Chromite was 

not observed i n  the  formations of t h i s  complex. 

The massive dunite,  a s  it appears on i t s  weathered surface,  i s  

a l i g h t  buff  t o  grayish brown i n  color,  which from a dis tance appears t o  

have a pinkish yellow hue. The unaltered dunite is f i n e  grained, has a 

dark greenish gray color ,  with occasional lus t rous  black spinels ,  mainly 

chromite and magnetite. Pyroxene c r y s t a l s  i n  s ca t t e r ed  segregations 

with associa ted serpentine seams and ve in l e t s  and small  i r regu la r  bunches 

and disseminations of cbromite a r e  contained more o r  l e s s  general ly  

through t he  e n t i r e  dunite mass. The chromite is t o  a large  extent  as- 

socia ted near and with t h e  s m a l l  serpent ine  ve in l e t s  and the  s ca t t e r ed  

small bunches of pyroxene. There were no areas  of serpentine o r  pyroxenite 

of any extent  noted within the  duni te  mass. However, numerous pieces  of 

pyroxenite f l o a t  a re  evident i n  the  t h i n  g l a c i a l  moraine1 which is  

i r r egu l a r l y  sca t te red  about t he  h i l l  and along the  l ake  shores. This 

sca t te red  moraine supports a small amount of vegetation and some port ions 

of the  dunite mass are sparsely  covered. Such i s  the  condition on t h e  

southeastern and southern portions. 



Major s t ruc tura l  features were not encountered within the 

dunite mass. Minor s t ructures  such as east-west trending seams and 

i r regular  fractures a re  evident, and along these indication of a s l igh t  

movement is evident. These seams and fractures  contain thin films of 

serpentine.  he usual small weathering cracks and open fractures ,  which 

cause the dunite t o  break into nearly square blocks, a re  i n  evidence. 

Commercial cbromite deposits were not observed during the 

three-day examination of the area. Further investigation, with close 

prospecting and possible development, may reveal oommercial deposits. 

The most concentrated area of disseminated chromite was found i n  the 

southeastern portion of Yellow H i l l ,  where the elevations lower t o  a 

hundred f e e t  above sea l eve l  and increasing vegetation obscures exposures 

from view. 

To the writer 's  howledge t h i s  is the only written account 

of the d e t a i l s  of t h i s  chromite occurrence t o  date. This detailed 

information is given as  an aid t o  those wishing to  continue the search 

fo r  chromite deposits. Annette Island i s  wholly a mi l i ta ry  reserve and 

permission is  necessary from mil i tary authori t ies  on the island before 

admittance may be gained. 



Extensive coa l  bearing formatiorls a r e  lacking i n  Southeastern 

Alaska. Those which a re  knoavn t o  contain coa l  are r e l a t i v e l y  small 

sca t te red  a reas ,  consis t ing of small shallow basin remnants of Ter t i a ry  

age. Sedimentary formations of t he  Carboniferous period a r e  few and 

small, and no coal  measures have been discovered i n  them. The same con- 

d i t  ions e x i s t  with regard t o  Cretaceous sedimentary format ions, however, 

they w e  more extensive i n  area,  but a l s o  lack coal  measures. The coal  

measures associated with the  Ter t i a ry  sediments a r e  deposits  of t h i n  beds, 

and contain " i r r e g u l a r  s t ruc ture .  The coa l  measurers contained are t h i n ,  

and i n  places they a r e  badly crushed and general ly  of poor qual i ty .  They 

are ,  according t o  Buddington," found only i n  the  Eocene s e r i e s  of t he  

Ter t i a ry  period. There a re  i n  these  measures exceptional occurrences which 

have a pos s ib i l i t y ,  with development; of supplying some of the  needs of 

Southeastern Alaska. I:owever, t he r e  is considerable doubt a s  t o  amounts 

being avai lable  t o  supply indus t r i es  t h a t  a r e  l a rge  consumers. A 

geological  fea tu re ,  which i n  par t  accounts f o r  t h e  exceptional occurrences, 

and one t o  be considered i n  fu ture  prospectinfJ f o r  coal ,  i s  the  c lose  as- 

socia t ion of t h e  lower Eocene or  coal-bearing sediments and t h e  l a t e r  

Ter t i a ry  extrusives.  These extrus ives  have invaded t h e  coal  measures i n  

places,  which accounts f o r  the  crushed condition of the  coal  beds, as well 

as having produced a higher grade coa l  i n  c e r t a in  l o c a l i t i e s  by heat and 

metamorphic action.  The extent t o  which these a reas  a re  affected depends 

upon l o c a l  geological  conditions. 

*~uddington,  A. F, and Chapin, Theodore, Geology and Mineral Deposits of 
Southeastern Alaska, U. S. Geol. Survey Bull. 800, P l a t e  1. 



Since a t  present a l l  coal  consumed i n  Southeastern Alaska is 
Lur 

imported and due t o  the  present war condit ions acute shortage has developed, 

a l o c a l  producing coal  mine would be a p ro f i t ab l e  enterpr ise .  The market 

would be l imi ted t o  consumers i n  Southeastern Alaska, and a good grade of 

coal  could e a s i l y  compete with t he  imported product. Xith the  gradual 

increase of .population and greater  m i l i t a ry  development, an expanding 

market is t o  be expected i n  the  future.  

Ter t i a ry  sediments, which a r e  known t o  be coal-bearing, a re  

located on Admiralty, Kupreanof, Kuiu, Zarembo and Prince of Vales islands. 

13 
O f  these  a reas  the  only one with any past  production hae-been the  a rea  

LJ' \ 
surrounding Kootznahoo I n l e t  on t he  southern end of Admiralty Island. 

This a rea  a l so  contains t he  l a rges t  known area  of Ter t i a ry  sediments i n  

Southeastern Alaska. Contained i n  t h i s  a rea  a r e  severa l  known occurrences 

of coal ,  one of which, l oca l l y  known a s  t he  Harkrader Mine, has t he  best  

".'knorm grade of coa l  and has i n  the  past  been a small producer. O f  t h e  

other occurrences, many a r e  known t o  be of poor grade and contain thinner 

beds unsuitable f o r  mining. As an immediate source of coal  the  No. 2 

bed a t  t he  Harkrader h'Iine o f f e r s  the  best  known pos s ib i l i t y .  This,  

followed by fur ther  prospecting and development i n  t he  surrounding Kootzna- 

hoo area, and close inspection of the  o ther  known occurrenoes, p lu s  

d e t a i l  geological  mapping, may revea l  a source of coa l  su f f i c i en t  t o  

supply a par t  of t he  needs of Southeastern Alaska. 

The acquis i t ion of coal  land i n  Alaska is  under t he  Federal Coal 

Leasing Act administered by the  Secretary  of t he  In t e r i o r .  He i s  authorized 

t o  issue coal-prospecting permits t o  applicants qua l i f i ed  to. hold coal 



leases  where prospecting o r  exploratory work i s  necessary t o  determine the  

existents o r  workability of coa l  deposits  i n  an unclaimed, undeveloped area  

i n  Alaska. These permits a r e  issued f o r  terms not exceeding four  years 

and holdings a r e  l imi ted t o  40-acre t r a c t s  up t o  2560 acres. A t  the end 

of the  four-year period t h e  permittee is e n t i t l e d  t o  a lease  not exceed- 

ing 50 years,  i f  commercial deposits  of coal  a r e  found. The only coal  land 

not subject  t o  prospecting consis ts  of the  holdings known a s  t he  --Iarkradsr 

coal  c l a i m ,  which consis t  of 132.67 acres  of patented land. The patent 

r i g h t s  t o  these  claims Inrere issued p r i o r  t o  the Federal  Coal Leasing Act. 

Occurrences 
@#?a5 /-- 

Juneau I3iytri.cCr 

Kootznahoo I n l e t ,  Admiralty Island Coal Field:  The area  sur- 

rounding Kootznahoo I n l e t  on t he  western shore of t h e  southern port ion of 

Admiralty Is land cons i s t s  of coal-bearing sediments of lower Ter t i a ry  or  

Eocene age.* The extremit ies  of t h i s  area  a re  approxinately 8 miles square. 

It contains t he  best  known grade of coal  and the  most l i k e l y  known pros- 
. $ + ? %  '!\<: ; 

pects i n  Southeastern Alaska. The fvkl~wing sketch shows the  loca t ion  of 

t h i s  area  on Admiralty Island. 

The discovery of coa l  i n  t h i s  area  was reported by Dal l**  t o  

have been made by a na t ive  i n  1868, who submitted samples t o  the  f o r t  a t  

Sitka. This l ed  t o  t h e  survey of t h e  i n l e t  and t o  other  discoveries of 

coal. A supply of good coa l  was sought i n  Southeastern Alaska by t he  

skippers of various steamers and coast guard c u t t e r s ,  a f t e r  t he  purchase 

of Alaska from Russia. The present known discoveries and most of t h e  old 

*0p. c i t  . , p. 1, Bull. 800, Plate 1. 
**Dall,  Nr. El., Coal and Lignite of Alaska, Seventeenth Ann. Rept., U. S. 
Geol. Survey, Pt. I, p. 777. 



developments i n  Southeastern Alaska a r e  t he  r e s u l t s  of e f f o r t s  by these 

early-day skippers and t h e i r  crews i n  search of coa l  f o r  steamship use, 

Since 1300 there  has been very l i t t l e  development of coa l  prospects i n  

Southeastern Alaska, due pr imari ly  t o  t he  increased use of o i l  and more 

extensive t ranspor ta t ion f a c i l i t i e s .  

The most noteworthy coa l  prospect i n  the  a rea  is the  Harkrader , ,q-/b2" 
ILK 

Mine, both from its intermit tent  development and production, and because it 

contains t he  best  known grade of coal. This prospect is  located i n  a 

small cove on the  south s ide  of Kanalku Bay i n  Kootznahoo In l e t .  It 

was prospected and opened up by James hbcloskey about the  year 1895. 

These e a r l y  a c t i v i t i e s  a r e  described by D a l l , *  who mentions a production 

of LOO tons  of coal. A shor t  descr ipt ion by ~ r i g h t * * i n  1905 s t a t e s  t h a t  

the  coa l  exposures a r e  mostly concealed, and t h a t  t h e  inc l ine  sha f t  was 

180 fee t  i n  depth, with a vein width of 12  f e e t ,  of which.7 f e e t  was coal  

and 5 f ee t  of interbedded shale. In  1913 a patent  was issued t o  Geo. 

Harkrader covering 132.67 acres ,  Survey No. 688. After patent  was issued 

t he  property remained i d l e  u n t i l  1928, when t he  mine was leased by t h e  

Admiralty Is land Coal Company. A coa l  prospecting permit was a l s o  granted 

Howard H. Lerch, sec re ta ry  f o r  t he  company, f o r  add i t iona l  ground adjoin- 

ing the  Harkrader property. This company operated during a por t ion of the  

year 1928 and ceased operations i n  July ,  1929. 

The following, as described by B. D. stewart,*** represents  the  

t o t a l  amount of development t o  date:  

*0p. c i t . ,  Seventeenth Ann, Rept., pp. 782-783 
**Wright, C. W., The Juneau Gold Be l t ,  U. S. Geol. Survey Bull. 287, p. 154. 
***Stewart, B. D., Report on Cooperative Mining Invest igat ions ,  1931, pp. 26-27. 



"The haulage s lope a t  t h i s  property has been driven on 
the  coa l  seams a t  an angle from the  hor izontal  of about 20 
degrees f o r  a distance of 605 feet .  Mine cross-cuts from the  slope 
ranging i n  length from 20 fee t  t o  120 f e e t ,  and aggregating about 
400 f e e t ,  have been driven a t  i n t e rva l s  of from 50 f ee t  t o  100 
f e e t ,  and a gangway on the  seam has  been extended westerly from 
the  bottom of the  slope a dis tance of approximately 150 f0et.W 

Note sketch No. showing a longi tudinal  sect ion of the  mine, drawn by 

B. D. Stewart 3 

There are  two coa l  veins on t h i s  property worthy of considera- 

t i o n  and both outcrop a t  high t i d e  l i n e  on the  small peninsula i n  t he  

southern sec t ion  of KanaUnz Bay. These beds a r e  l e s s  than 50 f e e t  apar t ,  

measured a t  r i g h t  angles t o  each other.  The upper bed, a s  followed by 

the  i nc l i ne  sha f t ,  is t he  only one developed. The beds s t r i k e  N. 400 X. 

and dip  southeast  20-25O. The formation overlying the  upper bed is a 

coarse sandstone, apparently s l i g h t l y  harder than t h e  shales  inclos ing 

t he  coa l  beds, a s  noted by outcrop. The upper bed is described by 

smith* as occurring i n  two benches with t h e  upper one maintaining a thick- 

ness of 2 f e e t  and the  lower one about 3 fee t .  These a re  separatbd, ac- 

cording t o  B. D. Stewart,** by 12 inches of s o f t  c lay,  which is advantageous 

f o r  mining of both benches i n  t h a t  l i t t l e  d r i l l i n g  i s  required and a small 

amount of powder is  necessary i n  mining. Further,  as noted i n  sketch No. , 

t h e  lower por t ion of the  bed gradually becomes f l a t - ly ing  and upturned. 

This condit ion is due t o  a f a u l t  which apparently cu t s  off  the  coal  bed 

t o  the  west. 

*smith, P. S., Mineral Hesources of Alaska, 1929, U. S. Geol. Survey 
Bull. 824, p. 72. 
**oral c o ~ i c a t i o n .  



The No. 2 bed, which outcrops 80 f e e t  north of No. 1 along 

the  beach, has  not been developed. Aminable width is  assumed f romthe  

outcrop and a similar grade of coal  i s  expected due t o  i ts  nearness t o  

No. 1 bed. The cross-cut i n to  the  footwall  was recommended by B. D. 
kt, 

Stewart during t he  a c t i v i t i e s i t h e  Admiralty Is land Coal Company. The 

crosscut was s ta r ted ,  but not completed t o  No, 2 bed. The completion of 

t h i s  crosscut would probably disc lose  a minable amount of coal. 

The coal  of t he  upper bed has been i den t i f i ed  a s  b i tminous ,*  

An analysis  of t he  upper seam on t he  beach outcrop from samples col lected 

by D a l l * *  gave t he  follovring r e su l t s :  

Percent 

Moisture 
Volat i le  matter  
Fixed carbon 
Ash 
Sulphur 

Tota l  coa l  production amounts t o  near ly  600 tons ,  of which 

100 tons  was produced p r io r  t o  1900*** and nearly 500 tons i n  the  years 

1928 and 1929.**** 

The present s t a t u s  with regard t o  t h i s  property is  not f u l l y  

known. Following t he  closing of t he  mine by t he  Admiralty Island Coal 

Company, t he  property was  awarded t o  unpaid miners by a Court decision 

i n  1930. Since then an overseer has been maintained at Angoon a t  the  

entrance t o  Kootznahoo In l e t .  The equipment is repor ted t o  be obsolete 

and t he  shaf t  t o  be f i l l e d  with water. 

*Sample submitted by B. D. Stetvart t o  H. I. Smith, U. S. Bureau of Wries 
correspondence. 
**oP. c i t . ,  Seventeenth Ann, Rept,, p. 783. 
***Op. c i t . ,  n tt n 

****Production r epo r t s  i n  the  f i l e s  of t he  T e r r i t o r i a l  Department of ;dines, 



Other coal  occurrences i n  Kootznahoo I n l e t  on which small 

amounts of e a r ly  development work w a s  done, and from which small amounts 
.-- J 
/ of coal  was mined, a re  mentioned by all.* These however, a r e  of poorer 

grade than the  Harkrader, and they a r e  c l a s s i f i e d  as l i gn i t e .  The widths 

vary from a few inches t o  s l i g h t l y  over a foot.  >Tone a r e  considered t o  be 

of economic importance a t  the  present time. A coa l  seam about a foot 

th ick  is  reported t o  occur at Favorite Bay on t he  southeastern a r m  of the  

in le t .  A few tons  of coal  was  mined from t h i s  vein,  which outcrops under 

water and was reached by a short  shaf t .  The prospect became known as 

c 3 6% \ ( ~ / - l b 7  

J." 
L/ I '  t he  Sepphagen &line. Another ca l l ed  t he  Meade and I f i t che l l  seam, and 

tL - -------- 
located on t he  point 10 f e e t  above high t i d e  a t  t he  in te r sec t ion  of 

Lighter Creek and Davis Creek i n  t he  eas tern  par t  of t he  i n l e t ,  averages 

one foot i n  t h i o h e s s .  This was developed by two shor t  tunnels. The 

Natives were reported t o  have mined a  fev? tons from t h i s  outcrop i n  the 

ea r ly  days. eocated at .. . t he  - - head of Lighter creek1 Gns iderab le  money was 
-- - - . -(\ 

spent i n  opening up the  Brightman and DeGroff sem\\ A tunnel 100 f e e t  i n  
K b  114 - 1  05- 

length was driven i n  near ly  hor izontal  sediments. This seam is reported 

t o  consist  of shaly l i g n i t e  and maintained a thickness  of 14 inches. 

Other smaller occurrences were noted i n  t he  i n l e t  by D a l l ,  however, they 

are not worthy of fur ther  mention. 

& Another occurrence of coa l  on Admiralty I s land  is  described by 
kb\)d .- ' 
' Dall and a l a t e r  descr ipt ion by Wright was made. This occurrence is a t  

hlurdsr Cove ea s t  of Point  Gardner on the  southern extremity of the  island. 

Its loca t ion  i s  2 miles inland from the  head of t h e  cove a t  an e levat ion 

*0p, c it. , Seventeenth Ann. Rept . 



of 500 f ee t .  Development consis t ing of two tunnels over 100 f e e t  i n  

4 t ,  11 c: # 
length was &&&en i n  1885. I n  1900 development was renewed, but com- 

mercial q u a t i t i e s  of coa l  are not known t o  have been developed. The 

following descr ipt ion by ??right* gives t he  l a t e s t  known information: 

"The coal  is bituminous, with a low percentage of ash and no 
v i s i b l e  amount of sulphur. The beds have been s l i g h t l y  folded 
and crushed and i n  mining the  coa l  breaks i n to  small  fragments. 
The coa l  l i e s  i n  t h r ee  benches, aeparated by narrow seams of t u f f  
and impure coal. The t o t a l  width of the  seam averages 5 f e e t  and 
t h a t  of t he  par t ings  about 1 foot.  * * * * * 

"The t rend of t he  bed follows t h e  curvature of t he  d r i f t  
shown i n  the  diagram of t he  workings, but i t  has  not been t raced 
beyond these  l i m i t s .  (Fig. 41) The inclined shagt followed it 
a t  an angle of 25O f o r  a distance of 100 f e e t ,  at  which point  the  
coal  bed was found t o  be displaced. The shaf t  was .continued 
a t  a somewhat s teeper  angle f o r  80 f e e t  and a t  t h i s  depth the  
surrounding rocks were crosscut and t h e  coal  bed was relocated.  * * * * *  

*The crushed nature  of t h e  coa l  and t he  i r r e g u l a r i t y  of the  
s t ruc tu r e  a r e  unfavorable, a s  wel l  a s  the  s i t u a t i o n  of t he  deposit  ." 

This coal  measure is reported t o  be contained i n  a l ava  breccia 

with the  benches separated by t h i n  beds of t u f f .  The age of these  forma- 

t i ons  is not de f in i t e ly  known. However, t h i s  deposit  i s  located** on the 

north edge of a small a r ea  of lower Cretaceous sediments, which form the  

islands and shore l i n e s  ea s t  of Point Gardner. It i s  w i th in - the  realm 

of p o s s i b i l i t y  tha t  t he  coa l  measures a r e  associated with t he  lower 

Cretaceous sediments, and fu r the r  prospecting may develop add i t iona l  
I h.1 jh0.1 f rL ii e 1-3. 

occurrences of coa l  of am economic -. This vein  contains a minable 

width and a minable grade of coal. The following plan of the  underground 

workings i s  taken from b u l l e t i n  287. It is very doubtful  a s  t o  t h e  ac- 

c e s s i b i l i t y  of t he  workings a t  the  present time. 

*0p. c i t . ,  3.111. 287, pp. 152-153. 
**0p. c i t . ,  Bull. 800, P l a t e  No. 1. 



Other known a reas  where Ter t i a ry  formations are  found and where 

coal  beds have been reported a r e  a s  follows: 

Ernest Kirberger* of Hake repor t s  a 2%foot vein of coa l  a t  

r 5 
Port Camden opposite Keku S t r a i t  on Kuiu Island. This coal  was said  t o  

be l i gn i t e .  

Narrow seams of an impure coa l  a r e  reported by Wright** as occur- 

r i n g  i n  t h e  Ter t i a ry  formation a t  Port  Camden, Kuiu Is land,  and a t  Hamilton 

Bay, ICupreanof Island. Further repor t s  of coal  seams i n  Ter t i a ry  sedi- 

ments a re  confined t o  Whale Bay on t h e  west coast of Baranof Island and the  

southwestern port ion of Zarembo Island. These loca t ions  a re  shown on t h e  

accompanying locat ion sketch. Further information is  lacking,  however, 

c a r e fu l  prospecting i n  the  l o c a l i t i e s  may reveal  o ther .deposi ts .  

I n  conclusion, t he  following f a c t s  per ta in  t o  coal  deposi ts  

i n  Southeastern Alaska: 

1. No extensive.formations containing coa l  measurers a r e  t o  

be found i n  t h e  geological  complex of Southeastern Alaska. 

2. The known measures a r e  t h i n  beds t h a t  a r e  confined t o  

small areas. 

3. The grades of coa l  a r s  l i g n i t e ,  with the  exception of 

l o c a l  small areas  affected by l a t e r  in t rus ions  and extrusions,  where a 

bituminous grade has been formed. 

4. These l oca l i z a t i ons  a r e  no doubt small i n  extent and ir- 

regular  i n  form due t o  d i s rup t ive  agencies accompanying t h e  invasion of 

the i n t ru s ive  and extrus ive  rocks, 

*oral communioation. 
**'#right, F. E. and C. W., The I(etc11ikan and Vrangell Mining D i s t r i c t s ,  
1908, U. S. Ge01. Survey Bull. 347, pp. 59-61. 



Geographically, t he  nearest  known extensive coal  deposi ts  t o  

Southeastern Alaska a re  those  located inland from Controller  Bay along the  

Bering River. In  t h i s  area ,  which l i e s  approximately 375 miles by water 

northwesterly of Juneau, a r e  extensive coa l  deposits  ranging i n  grade from 

bituminous t o  &anthracite.  These deposits  a r e  very access ible  t o  

s a l t  water t ranspor ta t ion  and, with exceptionally high grades, give 

promise of a supply f o r  t he  fu tu r e ,  not only f o r  Southeastern Alaska, but 

f o r  o ther  a reas  i n  Alaska bordering t h e  Pac i f ic  Ocean. I le ta i l  information 

regarding these  deposits  is  contained i n  U. S. Geological Survey b u l l e t i n  

335, HGeology and bfineral Resources of t he  Controller  Bay Region, Alaskaw 

by G. C. h'lartin, 1908. 



Copper mining was an es tabl ished industry i n  Southeastern Naska f o r  a 

period of 15 years from 1905 t o  1920. The t o t a l  production of copper during 

t h i s  period amounted t o  33,266,940 pounds with a t o t a l  valuat ion of ap- 

proximately $6,355,767, lexclus ive  of t h e  value of t h e  gold and s i l v e r  con- 

tained i n  t h e  ore. P r io r  t o  1905 only occasional small shipments of ore 

were made and the  known production t o  t h i s  date amounted t o  1,600,000 

pounds of copper. The most productive years  were those during t h e  World 

War, 1915-1918, during which copper cormnanded a p r i ce  g r ea t l y  exceeding 

t he  present market. The pr i ce  of copper mined during t he  f if teen-year 

period, according t o  t h e  above production f igures ,  averaged near ly  20 cents 

per pound. During t h i s  period considerable prospecting f o r  copper deposi ts  

was carried out.  Known ore  reserves  i n  the l a rge r  deposi ts  were near ly  

depleted. Two smelters were erected during t h i s  period;  however, many 

problems were encountered, including insuff ic ient  ore  reserves  f o r  con- 

tinuous operation, which forced them t o  close. The years  following 1920 

up t o  t h e  present time mark a period of very l i t t l e  copper production, 

with only one o r  two mines operating and i r regu la r  shipments of copper 

ore. The s i t ua t i on  at present is the  operation of one mine which, with 

gold, s i l v e r  and palladium values contained with t h e  copper, operates  

i n t e m i t t e n t l y  and with a small crew. 

Prospecting and development of copper p roper t i es  have declined 

along w i t 3  production. A s  a r e s u l t  the re  have been no new discoveries of 

*Figures taken from production records published by t h e  U. S. Geological 
Survey i n  i ts  mineral resources b u l l e t i n s ,  1905-1920. 



copper of importance since t h i s  ear ly  mining period. Nearly a l l  the 

copper mines and prospects of note . i n  the ~ e t c h i k a n  d i s t r i c t  .are s i tuated 

on Prince of '#?ales Island. l o s t  of these deposits a re  contact metamorphic 

i n  origin,  and contain considerable quant i t ies  of magnetite of good grade. 

O f  these deposits only those containing economic amounts of copper were 

mined. As  a resul t  the larger  masses of magnetite with low copper content 

remain in tac t .  Estimates of magnetite reserves i n  the Kasaan Peninsula 

and Copper Blountain areas on Prince of Wales Island by individual engineers, 

the U. S. Geological Swvey and the Bureau of Rlines, range from 15 t o  20 

mill ion tons. The copper content of t h i s  iron ore,  based on assays of 

individual orebodies, ranges from a f rac t ion  of one percent t o  one percent. 

Future copper mining i n  Southeastern Alaska w i l l  resort  t o  the mining of 

copper-magnetite bodies with a lov~ copper content on a large consolidated 

scale,  with the iron content the most valuable fac tor ,  or t o  the mining of 

-11 higher grade deposits of copper on a comparatively s m a l l  scale. 

?'he copper-magnetite bodies of Prince of Wales Island are  made 

up mostly of magnetite with the copper mainly i n  the form of chalcopyrite, 

a sulphide of sulphur, i ron and copper; also a small amount of pyri te  and 

various gangue minerals. These sulphides furnish a sulphur content, which 

i n  an i ron ore is detrimental a t  l eas t  where the finished s t e e l  product 

contains an excess of .05 percent. Further, a copper content of over 

.25 percent i n  the  finished metal causes surface cracks and checlcs. From 

the few analyses obtained by t h i s  department on some of the magnetite 

deposits, a milling process t o  the extent of removing the copper and i ron  

sulphides would seem t o  be necessary. 



The following copper occurrences a r e  of such a nature as t o  

o f f e r  small-scale copper mining operations on a grade of ore t h a t  under 

present condit ions would absorb the  cost  of shipment t o  t he  S t a t e s  and 

of reduct ion a t  smelters. The copper-Ggnetite bodies a r e  c l a s s i f i ed  

and discussed under i ron  deposits. 

Myper Occurrences 

The only producing copper mine of recent years within t he  

Ketchikan d i s t r i c t  has been the  Goodro mine of the  Alaska Gold and Metals 

Company located a t  t he  head of the  salt chuck i n  t h e  northwestern port ion 

I of Kasaan Bay. p r i o r  t o  t h i s  l a s t  year  t h i s  mine has  been operating a t  a 

capacity of near ly  1,000 tons  of ore monthly mined and milled. According t o  

h'lr. Lee Hov~ard, manager, ' the  ore as mined, while containing only a low 

percentage of copper, contains values i n  gold and palladium ranging from 

$3 t o  $5 per ton. These values, p lus  t h e  copper content ,  when concentrated 

on the property, produce a 'high grade shipping product. Average ore  

analyses by Can~pbell, as shown by blert ie,2 from t h e  Gaodro o r  S a l t  Chuck 

rnine glory hole deposit ,  averages 1.427 percent copper, ,063 oz. of gold, 

.217 oz. of s i l v e r  and .253 0s. of platinum and palladium per ton. From 

t h i s  ore an average concentrate of 40.06 percent copper, 1.213 oz. of 

gold, 5.293 oz. of s i l v e r  and 5.147 oz. of platinuni and palladium is  ob- 

tained. The ore is  confined t o  small shoots i n  a reas  along a gabbro- 

pyroxenite contact i n  which the  copper minerals, mainly bornite with 

10ra l  c o m i c a t  ion. 
Qe r t i e ,  J. B. , Jr., Lode Xining i n  t h e  Juneau and Ketchikan D i s t r i c t s ,  
U. S. Geol. Survey Bull .  714, p. 123. 



chalcopyrite and secondary a l t e r a t i o n s ,  occur i n  s d l  masses and dis- 

seminations sca t te red  i r r egu l a r l y  i n  both v d a l l s  of t he  contact, Accord- 

ing t o  M r .  Howard, t h e  known ore reserve remaining i n  t he  v i c in i t y  of the  

glory hole ,  t h e  s i t e  of t he  underground development, consis ts  of 30,000 

square f e e t ,  measured by surface exposure; The present workings consis t  of 

a glory hole  and two a d i t  l eve l s  a t  200 and 300 feet 'below and connected 

by r a i s e s  and stopes. Thus the  proven depth of minable ore is  300 f e e t  

below surface  exposures, The depth ' to  vhich t he  present grade of ore w i l l  

extend is not known. A diamond d r i l l  hole ,  according t o  stewart ,l proves 

an add i t iona l  50 f e e t  f o r  t h e  cen t r a l  o re  l e n s  of the  glory hole se r ies .  

Further es t imates  by Mr. Howard i n  all t he  outcrops on ' t he  Goodro property 

t o t a l  200,000 square f e e t  containing ore. Since t h i s  amount, o ther  than 

t ha t  surrounding the  glory hole, is estimated from surface exposures only, 

it has t o  be considered as possible ore. 

Further information regarding the  workings, geology and production 

of t h i s  mine can be found i n  U. S. Geological Survey Prof. Paper 87, wGeology 

and Ore Tkposits of Copper Yauntain and Kasaan Penicsula,  Alaskatt by 

Charles W i l l  Wright, page 99 ; and U. S . Geological Survey Bull. 347, 

"The Ketchikan and Wrangell Mining D i s t r i c t s ,  Alaskan by F. E. and C. W. 

'Airight , pages 125-126. Further,  t h e  q l i n e r a l  Resources of AJ.askat' s e r i e s  

from the  year  1914 t o  t he  present da te  give accounts of operations. 

, The Rush and Brown Mine, owned a l so  by t h e  Alaska Gold and 
~b 

Metals Company, i s  located one and a four th  miles southwest of t he  Goodro 

Mine a t  t h e  head of Kasaan Bay. This mine was one of t he  larger  producers 

h e w a r t ,  8. D. , Report on Cooperative Mining Invest igat ions ,  March 31, 
1931, pp. 12-14. 



during the years of the World Y ? q ,  and one of the oldest producers, having 

operated almost continuously from 1904 t o  1924, The l a t e s t  developnent on 

t h i s  property was by the Solar Development Company during the years 1929 

and 1930, A description of t h i s  development is given i n  a report  by B. G. 

~tewart. '  The mine workings have been f i l l e d  with water since the mine 

ceased producing i n  1923, except that  they were dervatered during the 

development by the Solar Development Company. Since tha t  time the property 

has remained idle.  

The following account by Mertie2 i n  1919 is taken from a report 

on t h i s  property four years pr ior  t o  i t s  closing: 

* * * * * The property includes two ore bodies tha t  have 
been developed t o  a productive basis  and a number of others tha t  have 
not been explored. The larger of the two productive ore bodies is  
a contact-metknorphic deposit of copper-bearing &gnetite, and the 
smaller a fault-zone deposit, with chalcopyrite a s  the chief sulphide. 
The former is of too low a grade to be worked at the present price 
of copper, but the l a t t e r  ca r r i e s  a higher grade of copper ore and 
a lso  considerable gold and s i l v e r ,  and i n  recent years mining has 
been confined t o  t h i s  deposit, * * * * * 

"The contact-metamorphic deposit l i e s  i n  contact rock between 
d i o r i t e  and graywacke, trends about due east ,  and stands prac t ica l ly  
ve r t i ca l ,  plunging perhaps a t  a high an& t o  the north. The ore 
has been exl~osed i n  a glory hole and numerous d r i f t s  from i t  t o  a 
depth of 140 f e e t ,  for  a distance of about 200 fee t ,  and shows a 
width ranging from 50 feet a t  the v~est end t o  125 feet a t  the east  
end. The deposit, however, is i rregular  in  out l ine and variable 
i n  ore content owing t o  the inclusions of numerous horses of country 
rock. Both the ore and the country rock are much faulted, but i n  
general the throw of the f au l t s  seems"tcYbe small. * * * * * 

"The chief sulphides contained i n  the magnetite a re  chalcopyrite 
and pyr i t e ,  but they a re  so scat tered tha t  it is d i f f i c u l t  t o  f ind  
copper ore of a commercial grade. The whole deposit of cupriferous 
magnetite, i f  mined completely, should yield not l e s s  than 0.5 per- 
cent and possibly 1 percent of copper. * * * * * 

wAbout 160 fee t  north of the  contact ore a t  the surface l i e s  
the shear-zone deposit, observations upon which show tha t  the vein 
is i r regular  i n  a t t i tude ,  ranging i n  s t r ike  from N. 650 E. t o  east  
and i n  d ip  from 45O t o  600 S.* 

lop. c i t  . , Report on Cooperative Mining Investigations, pp. 11-14. 
20p, c i t . ,  Bull. 714, pp. 119-120. 
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Some mining and development was done on t he  copper-bearing 

magnetite o re  body and according t o  ~ t e ~ \ r a r t l  some ore was shipped. 

Hovrever, t h e  g rea te r  por t ion of t h e  ore  mined and shipped was from the  

shear zone deposit.  This ore body was developed by an inc l ine  shaf t  

from which t h e  following l eve l s  were driven: 100, 200, 25U, 300, 350, 400, 

450 and 500 f ee t .  A . v e r t i c a l  shaf t  connected t he  200-foot l e v e l  and t he  

surface. Work on the  1251-foot a d i t  driven by t he  So la r  Development 

Company w a s  suspended p r i o r  t o  reaching t he  300-foot l e v e l ,  which it 

f a i l e d  t o  reach by a distance of 220 fee t .  Completion of t h i s  a d i t  would 

ac t  as a drainage of t he  workings t o  the  300 l e v e l  and permit more access ible  

mining on t he  lower l eve l s .  Copper ore is known t o  ex i s t  below t h e  lowest, 

o r  500 l eve l ,  and is believed t o  e x i s t  i n  the  undeveloped por t ions  of the 

vein t o  t he  ea s t  of t h e  lower workings. Production f igures  of t h e  mine 

have not been made ava i lab le  t o  t h i s  o f f ice ,  however, they may be obtained 

from t h e  coupany a t  present holding the  property. 

$$. )\q-gt Th-e It Mine, loca ted  on Kasaan Peninsula, 4 miles northwest of 

Kasaan, and 4,000 f e e t  from the  beach, was a producer of a good grade of 

oopper ore  from 1908 u n t i l  1917. This property is he ld  by t he  Granby 

Consolidated Mining and Smelting Company of Canada. Considerable develop- 

ment work has been done on the  property. The ore bodies a r e  described by  

Wright as follows : 

"Ore bodies - The ore bodies a r e  contact deposi ts  which l i e  
on both s ides  of a d i o r i t e  in t rus ive  mass. The contact  zone here 
is widest on the  northeast s i de  of the  d i o r i t e ,  where %he pr inc ipa l  
o re  bodies a re  found, though developments'on t h e  southwest s i de  have 

IB. D. Stewart ,  o r a l  communication. 
2wright, C. W., Copper Mountain and Kasaan Peninsula, U. S. Geol. Survey 
Prof. Paper 87, pp. 94-95. 



a l so  revealed small masses of ore. The intruded rocks a r e  
limestone and graywacke and have been much a l t e r e d  by i n f i l -  
t r a t i o n  of mineral from the  contact zone. 

"The minable o re  bodies consis t  of chalcopyrite,  py r i t e  
( o f t en  i n  large  octahedral  c r y s t a l s ) ,  garnet ,  epidote,  and 
some hematite. They a r e  from a few f e e t  t o  many i n  dimension. 
Several  such bodies have been found and mined and exploration,  
both i n  depth as well  as l a t e r a l l y ,  continues t o  expose masses 
of ore. 

Besides copper values, t h i s  ore was repor ted t o  have contained 

notable amounts of gold. Mining and considerable development were ca r r ied  

on by t he  Granby Company during the  years  of 1914 t o  1917. Short accounts 

of these  developments are given from year t o  year i n  t he  s e r i e s  of bul- 

l e t i n s  on mineral reso&ces of Alaska issued by t he  U. S. Geological 

Survey f o r  t h e  consecutive years of operation. Production f igures  frorn 

t h i s  property or  ore reserves  a re  not known by t h i s  department. However, 

impressions gained from prospectors and miners who are famil iar  with con- 

d i t i ons  a r e  t o  t he  e f f e c t  t ha t  chances f o r  developing fu r the r  copper o re  
. . 

are very good both i n  the  It mine and t he  surrounding v ic in i ty .  

pc+ \\q --I The Copper Center prospect, which is s i t ua t ed  i n  the  immediate 

v i c in i t y  of t h e  It mine and along t h e  same ' d i o r i t i c  contact zone is 

located 3,000 f e e t  from the  shore of Kasaan Bay at an e levat ion of 380 

fee t .  Three claims a r e  held  by A. Moquist of Ketchikan. This prospect 
o f f e r s  a shipping grade of copper ore  i n  one of t h e  showings, with t h e  

mount unknown. A descr ipt ion of these  showings, as contained i n  a report  

by the  w r i t e r , l  is as follows: 

"Showings: PTumerous old c u t s  and shaf t s  a r e  confined t o  
a small area  i n  the  v i c i n i t y  of a small knoll.  Two cu ts  were 
cleaned out on t h e  south s ide  of t h e  knoll  and a band 3 f e e t  wide 
of f l a t - ly ing  ore ,  consis t ing mainly of magnetite, with some 
chalcopyrite and p~yr i t e ,  is exposed. A t  a point  20 f ee t  nor th  

l~oehm,  J. C. , Preliminary Report of Copper Center Prospect ,  unpublished 
report  i n  t h e  f i l e s  of t h e  T e r r i t o r i a l  Department of Mines. 



of these  cu t s  an attempt was made t o  clean out an  old  shaf t .  This 
shaf t  was  cleaned t o  a depth of 6 f ee t .  On t h e  w a l l s  another 3- 
foot  band of s imilar  ore  is exposed, and contained i n  t he  band vras 
18 inches of nearly massive chalcopyrite. The depth t o  which t he  
chalcopgrite extends i n  the  shaf t  could not be determined. Its 
exposed length was 15 fee t .  * * * * * 

wSample 426 was taken 4 f e e t  down i n  t he  sha f t  across  18 
inches of nearly massive chalcop~yrite and pyr i t e .  This gave re-  
t u rn s  of 0.24 02. gold and 0.30 oz. s i l v e r  per ton ,  and 11.87 per- 
cent copper. 

This prospect o f f e r s  a pos s ib i l i t y  of mining copper o re  on a small s ca l e ,  

with fu r the r  development. A short descr ipt ion of t h e  prospect ,  which has 

re ta ined i t s  or ig ina l  name, is  given by C. 'iViT. Wright i n  U. S. Geologic~ll 

Survey Professional Paper 87, "Copper and Kasaan Peninsula, 

Alaska, tt p. 100. 

p,~q~53 The Shepard mine i s  another small property i n  the  v i c i n i t y  of 

t he  It mine, from which small shipments of a good grade of copper o re  

have been made, and o f f e r s  a p o s s i b i l i t y  fo r  fu r ther  shipments. The 

Shepard group cons i s t s  of three  claims and two m i l l  s i t e s  located 6 miles 

northwest of Kasaan, with t he  workings 1,800 f ee t  inland from t h e  shore 

of Kasaan Bay a t  an e levat ion of 300 f ee t .  The following account by t he  

wr i t e r  is contained i n  an unpublished repor t t l  

"The underground workings consis t  of an a d i t  approximately 
250 f e e t  i n  length t h a t  was cared at a point 100 f ee t  i n  from t h e  
po r t a l ,  and connects with the  bottom of the  glory hole,  and a cross- 
cut  l eads  t o  t he  bottom of t he  shaf t .  The workings below the  
glory hole were access ible  through a short r a i s e .  The southeast 
end of t h e  workings expose the  garnet  band f o r  a dis tance of 30 
f ee t .  The south end has been cut  o f f  by a f a u l t  t h a t  s t r i k e s  
N. 150 W. and dips  700 W. The southern extension of t h i s  band 
has not  been found. Sample 429 was taken across 24 inches of t h i s  
garnet  band i n  the  face  of t he  d r i f t ,  and r e tu rns  of 0.06 oz. 
gold, 0.60 ox. s i l v e r  per ton,  and 4.6 percent copper were re-  
ceived. 

l~oehm, J. C. , Preliminary Report of Shepard Group of Claims, June 17, 
1938, unpublished repor t  i n  t he  f i l e s  of t he  T e r r i t o r i a l  Department of ?din@$: 



"At a point 55 f e e t  west of t h e  shaf t  a glory hole 20 
f ee t  long, 7 f e e t  vride, and 30 f ee t  deep has been sunk on the  
garnet  rock band. The footvrall of t h i s  band is  c rys t a l l i ne  
limestone and the  hanging wall  is  t h e  4-foot porphyry dike. 
Sample 430 was taken across 30 inches of t h i s  band on the  south 
face  of t h e  @;lory hole,  20 f e e t  down. This gave r e s u l t s  of 
0.03 oz. gold, 0.50 oz. s i l v e r ,  and 5.75 percent copper per ton. * * * * *  

"A few more tons  of t h i s  ore  a r e  i n  s igh t  below the  glory 
hole and i n  the d r i f t .  The amount of molybdenite associated with 
the copper ore appears su f f i c i en t  t o  save provided enough ore  
is  found t o  operate a concentration plant." 

p+, t q  -54 The Rich H i l l  copper mine, held  by R. G. h'ibbe of Berkeley, 

California,  and s i tua ted  on Kasaan Peninsula, 2 miles eas t  of Kasaan, 

contains an unknovm quant i ty  of ore of a shipping grade. stewartl gives 

an account of the  l a s t  workings on t he  property a s  follows: 

"During the  year 1930 M r .  m e w s 2  completed the  dr iving 
of a crosscut tunnel  approximately 400 f ee t  i n  length t ha t  i n t e r -  
cep t s  t h e  main ore  body about 100 f e e t  i n  e levat ion below the  
surface workings t h a t  were operated by the  Granby Company. 
From the  end o f  t h i s  tunnel  a r a i s e  i n  ore i s  being driven up t o  
connect with t he  bottom of t he  g lo ry  hole. This r a i s e  had reached 
a point  about 60 f e e t  above t he  tunnel l e v e l  i n  June, 1930. The 
high-grade ore zone at t h i s  point  is  sa id  t o  have a width of 14 
feet .  A t  115 fee t  from the  p o r t a l  the  crosscut tunnel  a l so  
in te rcep ts  t h e  footvmll of a zone of disseminated chalcopyrite 
ore ,  through which it continues f o r  a distance of 75 fee t  t o  t h e  
hanging wall. Surface exposures indicate  t h a t  t h i s  lower grade 
zone trends ea s t e r l y  and wester ly . .  Underground it has not been 
explored beyond the  l im i t s  of t he  width of t he  crosscut tunnel. 
* * * * * t i  

This property i s  wi thin  easy access t o  the  ' sa l t  water of 

Kasaan Bay and, according t o  M r .  Fred ~ c ~ a y , ~  50 tons of ore, which 

averages b e t t e r  than 10 percent copper, still remains at the cabin s i t e  

on the  beach below the  workings. 

l s tewart ,  B. D. , Report of Cooperative htining Invest igat ions ,  1931, pp. 15-16. 
'~ormer owner--now deceaged. 
3 ~ e r ~ o & l  communimtion. 



Following is  a list of inac t ive  copper mines i n  the  Ketchikan 

d i s t r i c t ,  o ther  than those mentioned above, from which ore  has been 

shipped: l 

Name of Property - Owner U c a t  ion Remarks 

Copper M t  . Group F f )rtl-gs7 Alaska Copper Ret ta  I n l e t ,  One of l a rge r  copper 
Co . Copper Harbor producers i n  SE. Alaska-- 

known ore mined out. - 
Jumbo G ~ O U P , C \  ,\tl -66 Sulzer  Estate Het ta  I n l e t ,  One of the  l a rge r  pro- 

2 miles north of ducers. Some of lower 
Copper Harbor workings known t o  contain 

copper ore. Also contains 
# o a  s $ r  some associated molybdenite. 

Green Mettaaan ~ r o u ~ ~ 6  ii~8'kulzer Es ta te  Inland from head Contains hown ore  bodies. 
of Eletta I n l e t  I nacces s ib i l i t y  has pre- 
and Portage Bay vented mining. 

Corbin hline ~.j .  \ iq .  f;? Alaska Metals Het ta  I n l e t  Producer of low grade 
Idining Co. near beach, 1% massive sulphide ore-- 

mi les  north of future  source of py r i t e  
Copper Harbor ore.  

Copper City Mine $4 ) 1 q -68 Unknown Het ta  I n l e t ,  7 Producer f o r  several  years. 
miles south of Further development under- 
Copper Harbor ground and surface  showings 

warranted. 
Mamie Mine , s ~ ,  ) I  9 .53/ Granby Con- Kasaan penin- Large produoer, mine4 f o r  

so l ida ted  sula ,  Prince of copper content and fluxing 
Wales I. ore. Now po t en t i a l  i r on  

deposit.  
Stevenstownh~ne14$i\$-S~ tt tt n n Producer of copper--ore 

bodies near ly  exhausted. 
M t  . Andrew Mine d$ , ,q c& Andrews Esta te  w Higher grade of copper ore 

near ly  exhausted. Contains 
l a rge  volume i ron  ore. See 
following repor t  on iron. 

Nib lack lb t ineg$)~q- joJ  Flakef ie ldEsta teNiblack Past producer--reserves 
Anchorage, unknown. 
Prince of Wales 
I. 

C P ~  hfinej$\iq,/,lC Unknown Read of N. Arra Past  producer--reserves 
&ira Sound, unknown. 
Prince of Wales 
I . 

l ~ a r i o u s  "Mineral Resources of Alaskan bu l l e t i n s  of t h e  U. S. Geological 
Survey. 



Name of Property Owner - Locat ion. Remarks 

Khayyam Mine 1.c J- j \ 4 J/ cr. Mone Eead of blcECenzie Small copper producer. 
I n l e t ,  Skowl Contains fu ture  source of 
Arm pyr i t e  ore. 

Big Harbor Mine$% l lq- /3 6 Unknown Trocadero Bay, Small producer--considerable 
T*J. coast of development. 
Prince of Wales 
I. 

Lake Bay)($ l \q , /35A Unknown Iake Bay, NE. Sil iceous  copper ore,  low 
coast of Prince grade, with low gold values. 
of I. 

fib t m ' r  P- 

g+.\\7-3b The only copper prospect worthy of mention i n  the  Petersburg d i s t r i c t  

i s  t ha t  of the  Kupreanof Mining Company located 5-3/4 miles inland a t  an 

e levat ion of 1,275 f e e t  near the  head of Duncan Canal on Kupreanof Island. 

The ore bodies and geology a r e  described i n  U. S. Geological Survey bu l l e t i n  

739, T i n e r a 1  Resources of Alaska, 1921," p. 70, a s  follows: 

"The ore bodies occur within a s e r i e s  of black s l a t e  and 
phyllite interbedded with chert and associated greenstones. In 
pa r t  t h e  greenstones a r e  a l t e r ed  dikes and shee t s  of d i o r i t e ;  i n  
par t  they may be in te rca la ted  andesite flows, and i n  par t  they 
a r e  probably contact-metamorphosed limestone beds. * * * * * 
The ore  bodies l i e  on t he  c r e s t  of an a n t i c l i n e ,  and the  beds 
and ore  zones show gent le  d ips  of 100 t o  30°. The hanging w a l l  
of t h e  ore  body is a sheet of much a l t e red  fine-grained d i o r i t e  
composed of u r a l i t i c  hornblende and plagioclase (A.b9gAn10). The 
footvmll comprises interbedded s l a t e  and cher t .  The country rock 
of t h e  o re ,  a s  indicated by unreplaced lenses  remaining i n  t h e  
ore body, is a pyroxene granul i te .  * * * * * The ore mineral is 
cupriferous py r i t e  o r  chalcopyrite and occurs e s sen t i a l l y  a s  
v e i n l e t s  and blebs i n  masses of pyrrhot i te  which is replacing 
t h e  pyroxene granul i te .  * * * * * The character  of t h i s  ore 
body and its associated rocks very strongly suggests t h a t  it has 
been formed through t he  metasomatic replacement of a limestone 
bed." 

The ve in  was fu r the r  reported t o  be exposed 200 f e e t  i n  surface 

exposures and it varied from 3 t o  6 f e e t  i n  width. There has been no 

development on t h i s  property s ince  1921 and the  workings are sa id  t o  be 

caved . 



JI, . - ..I= 
Juneau Z U s k k k -  

Copper i s  contained i n  t h e  ores  of severa l  base-=eta1 prospects 

and proper t ies  i n  t he  Juneau d i s t r i c t .  Some are r e f e r r ed  t o  i n  U. S. 

Geological Survey repor t s  as copper prospects, such as the  Point Astley 

property a t  Holkam Bay, the  Enterpr ise  prospect on Tracy Arm, and t he  

Alaska-Endicott property a t  William Henry Bay on Lynn Canal. Both the  

Point Astley and Enterpr+e prospects contain g rea te r  amounts of zinc 

than copper and a r e  discussed l a t e r  i n  t h i s  report  under zinc deposits .  

+\,a-b The Alaska-Endicott property is  the  only known copper property 

i n  the  Juneau d i s t r i c t  from vrhich ore  has been shipped where t h e  values 

consisted predominantly of copper. A m i l l  was erected during the  year 

1920 t o  concentrate t h i s  low grade ore. The following year the  m i l l  

was operated and some concentrate w a s  shipped. This operation apparently 

did not prove prof i t ab le  a f t e r  considerable underground development had 

been accomplished. The Ter r i to ry  of Alaska recen t ly  acquired t i t l e  t o  

t he  property. 

The lode i s  described by Mertiel a s  follows: 

0 
'The copper lode t h a t  is  being developed i s  a vein composed 

whiefly of c a l c i t e  with considerable s i l i c a  i n  t he  form of t i n y  
v e i n l e t s  of quartz and chalcedony. The copper ore  is exclusively 
chalcopyrite and occurs with t h e  quartz. The vein  pinches and 
swel l s ,  but  probably averages 10 f e e t  i n  thickness.  The general 
s t r i k e  i s  about N. 75O E. and t h e  dip 800 S. , but the re  a r e  many 
l o c a l  i r r e g u l a r i t i e s  i n  a t t i t u d e ,  due mainly t o  faul t ing.  The 
ore  c a r r i e s  only small  quan t i t i e s  of gold o r  s i l v e r  and i s  
c lassed as a low-made copper ore. The mine i s  being developed 
on t h e  assumption t h a t  a 2 percent copper o re  can be produced." 

l ~ e r t i e ,  J. B. , Jr. , Lode Mining i n  t he  Juneau and Ketchikan D i s t r i c t s ,  
U. S. Geol. Survey Bull. 714, p. 111. 

- 



Several  copper samples of good grade have been received from 

the  Glacier  Bay area  of t h e  Juneau d i s t r i c t .  One prospect inland from 

the  cen t r a l  eas tern  s ide  was reported t o  have had some development several  

years ago. Information regarding t h i s  prospect and other  discoveries 

within t he  a r e a  is lacking. - 

Hyder 

The copper minerals chalcopyrite and t e t r ahed r i t e  and t h e i r  

a l t e r a t i o n  products occur i n  most of t he  proper t ies  within the Hyder 

d i s t r i c t .  I n  only one property is copper the  major content ,  with t h e  

other  proper t ies  containing grea te r  amounts of lead and zinc and associated 

gold-si lver values. Detailed descr ipt ions  of these proper t ies  a r e  con- 

ta ined i n  U. S. Geological Survey b u l l e t i n  807, nGeology of Hyder and 

Vic in i ty ,  Southeastern Alaskav by A. F. Buddington. 

Ic+\\B-2d The Blasher property, located at the end and north s ide  of 

the Texas Creek road, contains on t h e  Sunset claim a quartz vein with 

copper t h e  predominating metal. The vein is  i n  granodiori te,  extending 

from the  granodiorite-sedimentary contact  a distance of 170 f e e t  as exposed 

by open-cut. The s t r i k e  is N. 400 W. and t h e  d ip  550 NF,. The width of 

the  vein at t h e  contact o r  po r t a l  of t h e  shor t  14-foot a d i t  is 3 f e e t  

and gradually becomes smaller  down t o  12 inches a t  t he  end of t h e  170- 

foot  open-cut t o  the  northwest. The average width i s  2 feet .  The vein 

mate r ia l  is  characterized by large  c r y s t a l s  and masses of chalcopyrite. 

Other meta l l i c  minerals such a s  py r i t e ,  galena, spha le r i t e ,  molybdenite, 

gold and s i l v e r  a re  associated i n  l e s s e r  amounts. S i x  channel samples 



taken across t he  vein gave r e s u l t s  of l e s s  than one percent t o  over 

four percent, probably averaging two percent, with low values i n  gold 

and s i l v e r  and some lead. The group of claims known a s  t he  Blasher 

group is  ovmed by Frank Blasher of Hyder. The vein  shoviing i s  within  

easy access t o  the  Texas Creek road. 

The Wrangell, S i t k a  and Skagway precincts  of Southeastern 

Alaska contain a few known copper prospects. However, none is  knovrn t o  

have made shipments of ore. Some m y  be found t o  be of value with more 

development work. 

I n  the  S i t k a  precinct  small amounts of copper i n  t he  mineral  

chalcopyrite are contained i n  the  nickel-copper deposi ts  of Baranof, 

Chichagof and Yakobi islands.  Also t h e  nickel-copper deposit at  IFunter 

Bay, Admiralty Island contains copper associated with pyrrhot i te .  I n  

these deposits the nickel rspresents the  greater value and i n  most of 

them is a l s o  present i n  l a rger  percentage than i s  copper. These deposi ts  

a re  discussed l a t e r  i n  t h i s  report  under nickel  deposits. 



Ut i l i z a t i on  of vast  amounts of i ron  and i ron  ore i n  t h e  

numerous w a r  indus t r i es  has created a demand which places  t h i s  metal i n  

t he  c r i t i c a l  list. The i ron and s t e e l  industry has i n  t he  past  been 

s i t ua t ed ,  both from t h e  standpoint of i ts manufacture and the  reduction 

of its ores ,  i n  t h e  cen t r a l  and eas te rn  port ion of t he  United S ta tes .  

P o l i t i c a l  and i ndus t r i a l  con t ro l  on t he  par t  of the  l a rger  eas te rn  i ron  

and s t e e l  conpanies, combined with t he  a i d  of the  l a rge r  r a i l r oads ,  ac- 

counts i n  t he  greater  par t  f o r  t he  l ack  of development of t h i s  industry  

i n  the  western United S ta tes .  This has had i t s  e f f ec t  upon Alaskan 

mineral development. The general assumption t ha t  the re  i s  a lack of 

i ron  deposi ts  and lack of markets f o r  i ron and s t e e l  products i n  the  

western por t ion of the  United S t a t e s  is contrary t o  t h e  general  fac t s .  - '  

Minable deposi ts  of i r on  ore  ex i s t  along the  w e s t  coast  ranging from 

southern blexico t o  southeastern Alaska. Those i n  Alaska, B r i t i s h  

Columbia, and Mexico a r e  within easy access t o  salt-water t ranspor ta t ion  

and those i n  t h e  coas ta l  s t a t e s  wi thin  easy access t o  roads and ra i l roads .  

Fur ther ,  t he  west coast  has the  assoc ia te  mater ia ls  such a s  coa l  and lime- 

stone. An abundance of hydroelect r ic  power i s  a l so  available.  P r io r  t o  the  

present emergency t he  year ly  t o t a l  of i r on  and s t e e l  products transported 

t o  and u t i l i z e d  on t h e  west coast of t h e  United S t a t e s  was over two mil l ion 

tons .1  Since the  present emergency t h i s  f igure  has undoubtedly been 

doubled o r  t rebled.  Within the  l a s t  year two i ron  reduction p lan t s  have 

l ~ i ~ u r e s  compiled by Geo. Viatkin Evans, Consulting Engineer, Seat t  l e ,  
\Vashington i n  a study of possible s t e e l  indus t r i es  f o r  the  Pac i f ic  
Northwest, o r a l  communication. 



begun operations on t he  Pacif ic  coast ,  one i n  Canada and the  other  i n  

t he  United S ta tes .  U t i l i z a t i on  of t h e i r  products w i l l  be l a rge ly  within 

t h e i r  ovm associa ted manufacturing organizations. To u t i l i z e  t he  i r on  

ores of Southeastern Alaska requires ;  first, e i t h e r  a reduction p lan t  

within t h e  Ter r i to ry ;  o r  second, t h e  t ranspor ta t ion  of ore from Alaska 

f o r  reduction. 

The reduction of i r on  ore i n  Alaska w i l l  be confronted by 

many perplexing economic problems. The development of hydroelect r ic  

power, which i s  abundant on t he  mainland of Southeastern Alaska, f o r  

the  reduction of i ron ore ,  i s  one problem t o  be considered. This would 

require  considerable expenditure both f o r  a hydroelectric p lant  and a 

reduction p lan t ,  and a l so  large-scale production of o res  and reduction. 

Further, t he r e  would be t h e  necess i ty  of t ranspor t ing t he  ore from i ts  

locat ion on t h e  is lands  t o  t he  mainland, and a l s o  t he  t ranspor ta t ion,  

at l e a s t  i n  p a r t ,  of the  f luxing materials .  Thence t h e  i r on  products, 

due t o  l ack  of associated i r on  and s t e e l  indus t r i es  i n  Alaska, would 

have t o  compete i n  w e s t  coast  markets, which would require  fu r the r  

t ranspor ta t ion.  Lack of an abundance of labor  i n  Southeastern AJ-aska 

makes i t s  importation necessary, a f a c t o r  requir ing a higher wage scale.  

Known i ron  ore  reserves  of Southeastern Alaska a r e  not of su f f i c i en t  

tonnage t o  support a la rge  i ron and s t e e l  industry over a long period 

of years, R very e s sen t i a l  f a c to r  i n  l a rge  industry. The known i r o n  

deposits  i n  Southeastern Alaska a r e  contact metamorphic i n  o r ig in  and 

widely scat tered.  Thus they a re  not adaptable f o r  large-scale mining 



operations. Large known deposi ts  of associated metals used i n  s t e e l  

making such as chromite, manganese and others  a r e  lacking and prospects 

a r e  undeveloped. Reduction of i r on  ore  with small-scale methods is, 

however, more feas ib le  f o r  Southeastern Alaska, and it should be con- 

sidered i n  t h e  planning of fu tu re  Alaskan development. Small-scale 

production is  t o  be considered as more feas ib le  under ex i s t ing  economic 

condit ions,  and might r e s u l t  i n  the  u t i l i z a t i o n  of Alaskan i ron  ores. 

Small b r ick  k i l n s  using coa l  o r  charcoal ,  located near the  deposi ts  

could, under t h e  recent ly  developed process by t h e  Bureau of Iflines, 

produce a sponge i ron  product. This product, providing impurit ies of 

the  ores  a r e  first removed, could possibly compete with t he  sponge 

i ron  d i s c s  o r  grindstones formerly imported i n t o  t h e  United S t a t e s  from 

Sweden. These a re  fu r the r  reduced i n  e l e c t r i c  furnaces t o  a too l -pade  

s t ee l .  These Swedish d i s c s  were made from the high grade magnetite ores 

of Sweden, and commanded pr ices  f o r  t he  highest grade of $130 t o  $150 

per t on  and second grade $40 t o  $70 per ton. Brick k i l n s  are e a s i l y  

erected and do not requ i re  l a rge  c a p i t a l  expenditures. Even a s m a l l -  

sca le  s t e e l  industry f o r  Alaska i n  the fu ture  depends upon fu ture  t rends  

and governmental policies.  

The second consideration with regard t o  mining these  Alaskan 

i ron  ores  is t h e i r  t ranspor ta t ion f o r  reduction outs ide  of Alaska. This 

offers  some pos s ib i l i t y  i n  t h e  fu ture ,  depending upon t he  expansion of 

t he  s tee l  industry on t he  west coast of the  United S t a t e s  and Canada. 

However, under t he  present t rends ,  co s t s  and po l i c i e s  applicable t o  Alaska, 

t r anspor ta t ion  of these  o res  is not economical. 



The i ron deposits  of Southeastern Alaska are mainly confined t o  

Prince of Wales Island. They a re  magnetite bodies, contact metamorphic 

i n  o r ig in ,  and confined mainly t o  two small areas. These areas  a r e  known 

as Kasaan Peninsula and Copper Llountain. The deposi ts  a re  associated and 

i n  some instances contained with the  copper deposi ts  of these areas.  As 

a r e s u l t ,  l a rge  tonnages of i r on  ore  with a low content of copper have 

been developed during copper mining a c t i v i t i e s .  Only rough est imates have 

been made with regard t o  t he  t o t a l  ava i lab le  tonnage, which fu r the r  

development would probably increase. Again some deposits  contain copper 

i n  t h e  form of chalcopyrite i n  such amounts tha t  i ts  removal would become 

necessary due t o  excess sulphur and copper. The deposi ts  containing only 

small amounts of copper a r e  of good grade and contain,  according t o  ~ & i g h t , l  

no phosphorus or  other detrimental  impurities. From the  known magnetite 

bodies a l o ~ g  Kasaan Peninsula and i n  t h e  v i c in i t y  of Copper Mountain, es- 

t imates ranging from 15 t o  20 mi l l ion  tons  have been made as t h e  probable 

tonnage. The copper content of t h i s  o re  var ies  i n  d i f fe ren t  deposits ,  

however, t he  average as shown by assays of ore from a few of t he  deposits  

is l e s s  than one percent. Thus i n  some deposits  concentration would be 

necessary t o  removs the  copper f r o m t h e  ore, but t he  contained copper 

would help t o  defray mining and concentrating expenses. 

Some of the  l a r g e r  known i r o n  deposits  a r e  herewith described, 

including a deposit of s i d e r i t e ,  which may i n  the  fu ture  become a source 

of iron. 

I l lr ight ,  C. TI., Copper lbun ta in  and Kasaan PeniQsula, U. S. Geol. Survey 
Prof. Paper 87,  p. 102. 



Occurrences 

1c % \\4d5'' The Mount Andrew mine, located on t he  southwest s ide  of Kasaan 

Peninsula, three-fourths of a mile from t i d e  water at an e levat ion of 1400 

f e e t ,  contains a good grade of magnetite i ron  ore. This property was 

operated as a copper mine in te rmi t ten t ly  from 1905 t o  1917. Ore consist ing 

mainly of magnetite containing copper of a grade down t o  two percent was 

mined and shipped. The g r ea t e r  por t ion of t he  magnetite bodies contained 

l e s s  than two percent copper and these  un-roined port ions s t i l l  remain i n  

t he  workings. The mine was developed by three  a d i t  l eve l s .  Above t h e  KO. 

2 l e v e l  some of the  ore  bodies were mined t o  the  surface. S i x  ore  bodies 

a re  developed and pa r t l y  mined above t h i s  level .  They a re  described by 

Wrightl as follows: 

"Ore Bodies - S i x  ore bodies, consis t ing o f - i r r e g u l a r  masses 
of magnetite-chalcopyrite associa ted with the  garnet-epidote contact 
rock,-have been developed, and have been mined t o  a considerable 
extent .  These bodies of ore a r e  10 t o  50 fee t  wide, 40 t o  80 
f e e t  long, 100 f e e t  o r  more i n  depth, and have a general nor ther ly  
s t r i k e  and pitch.  They a re  separated by barren a reas  of contact 
rock and dikes 20 t o  60 f ee t  wide of alt.ered syeni te  porphyry. * * * 

"At other points on h l t .  Andrew large masses of the  magnetite 
carrying an amount of copper i n su f f i c i en t  t o  make a copper ore 
have been formed. These deposits ,  though not valuable f o r  t h e i r  
content of copper alone, may sometime be a source of iron." 

According t o  Axel ~ a r l s o n ~ ,  superintendent f o r  t he  company 

p r io r  t o  t h e  termination of a c t i v i t i e s  i n  1917, an English engineer by 

the  name of Stevenson made an est imate of the  magnetite ore on t he  

property. This est imate amounted t o  tb ree  mil l ion t ons .o f  magnetite ore 

containing one-half percent copper. 

lop. c i t . ,  Prof. Paper 87, p. 94. 
2 ~ e r s o n a l  communication. 



The present development on t he  property revea l s  ten  magnetite 

bodies exposed i n  the  150. 2 a d i t ,  and soine on t he  surface not explored 

underground. Assays from samples of nine of these  ore bodies of t he  No. 

2 ad i t  gave r e s u l t s  ranging from 46.7 t o  57.4 percent i r o n  and 0.60 t o  

2.82 percent sulphur. Port ions of these  ore bodies have been mined above 

No. 2 a d i t ,  but  none have been mined below. The No. 3 a d i t ,  v e r t i c a l l y  

300 f e e t  below, reaches under the  ore  bodies i n  par t  of No. 2 a d i t ,  but 

reveals  only small bunches of magnetite. This lower ad i t  o f f e r s  a 

r ead i l y  access ible  means f o r  nining. 

The Mount Andrew property cons i s t s  of numerous claims i n  a 

group covering a considerable por t ion of M t .  Andrew. These and several  

m i l l  s i t e s  a r e  held under patent r i g h t s  and a re  owned by the  Andrews 

Esta te  of Shef f ie ld ,  England. 

gL),9.gs' The Bfamie mine, located 3,000 fee t  e a s t  of t h e  M t .  Andrew 

mine on Kasaan Peninsula, contains another s e r i e s  of  chalcopyrite- 

magnetite deposi ts  which were mined f o r  t h e i r  copper content. These 

deposi ts  compare favorably with those of t he  M t .  Andrew property, being 

s i t ua t ed  i n  t h e  same geologicmmplex and have t he  s m  mode of o r ig in  and 

mineral content, Hov~evsr, more development was accomplisl~ed on t h i s  

property and t he  ore bodies were more extensively mined. Original ly  

t he  ore was reduced f o r  its copper content a t  t h e  Hadley smelter located 

on t h e  beach on the  north s i de  of Kasaan Peninsula. These operations 

were ca r r ied  on from 1904 t o  1908. Later the  property was purchased by 

the  Granby Consolidated, tvhich s t i l l  holds the  patent  r i gh t s ,  and the  ore 



was mined and shipped t o  t h e  Granby smelter i n  Br i t i sh  Columbia. Accord- 

ing t o  Axel ~ a r l s o n , ~  who was fami l ia r  with these operations, t he  ore 

was used f o r  f lus ing  i n  t h e  Granby smelter and por t ions  of the  chalcopyrite- 

magnetite bodies, where copper content ranged above one-half of one per- 

cent, were mined. However, large  blocks of magnetite ore  a r e  evident i n  

the old workings and an estimated reserve of a mil l ion tons is  believed 

t o  be not exaggerated. The magnetite o re  remaining i n  t he  Mamie mine i s  

of higher grade and contains l e s s  sulphur on an average than i n  the  Xt .  

Andrew deposits. 

K i l l  947 The Poorman copper prospect, located on Kasaan Peninsula, 2 

miles northwest of Kasaan and l e s s  than  one-half mi le  from t i d e  water, 

contains two notable magnetite ore bodies. This property i s  oTmed by 

J i m  Coleman of Ketchikan. The Bureau of IJines, under t he  s t r a t e g i c  

minerals appropriat ion f o r  Alaska, i s  now engaged i n  diamond d r i l l i n g  

these ore bodies. According t o  Mr.  anf ford,^ two magnetite bodies have 

been ou t l ined  from t h e  old surface workings. These a r e  t o  be d r i l l e d  

t o  determine depth. The l a rges t  l en s  of magnetite is  900 f e e t  i n  length 

and averages approximately 80 f ee t  i n  width, while t h e  smaller l en s  has 

a length of 550 f e e t  and averages approximately 80 f e e t  i n  width. While 

depth has not been proven, an assumed depth of 100 f e e t  on each ore  body 

would contain over three  mil l ion tons  of ore. The grade of the  ore  

ranges from 50 t o  60 per cent iron. Small m o ~ u t s  of c h a l c o p p i t e  and 

py r i t e  a r e  associated.  These deposits  a r e  contact metamorphic i n  o r i g i n  

l 0 r a l  c m u n i c a t  ion. 
2 ~ a n f o r d ,  R. S., D i s t r i c t  Engineer f o r  t he  Bureau of Mines i n  Alaska, 
o r a l  communication. 



and a r e  s i t ua t ed  along a contact of g r a n i t i c  i n t ru s ive s  and Devonian 

1imestone.l According t o  b i b r a n t ,  numerous other  magnetite outcrops 

have been observed by him three-fourths of a mile north of t he  Poorman 

outcrops. These were never developed due t o  lack of associated chalco- 

pyr i t e  i n  commercial amounts. 

g)( 1 17/53 Another area  on Kasaan Peninsula, which contains chalcopyrite- 

magnetite bodies,  is s i t ua t ed  inland from the  e a s t  shore of Tols to i  Bay. 

The Mahoney o r  I ron Cap prospect received t he  most development of the  

various proper t ies .  Old workings extend from near t h e  beach t o  an 

e levat ion of 1100 fee t  on t h e  northwest slope of Tols to i  Mountain. I n  

t he  year 1901 considerable diamond d r i l l i n g  was done on the  lower show- 

ings,  according t o  E r 0 0 k s . ~  Later a short  a d i t  was driven on t he  upper 

magnetite bodies. This a d i t  and th ree  magnetite outcrops were examined 

and sampled by the m i t e r .  Records and logs  of t h e  diamond d r i l l  holes 

were not obtainable, dowever, r epor t s  were t o  t he  e f f e c t  t h a t  considerable 

magnetite w a s  encountered i n  them. This ore  contained a copper content 

too low fo r  aomerc i a l  exp lo i ta t ion  at t ha t  time. A s  b r e s u l t  the  property 
I 

was  abandoned. 

The magnetite occurrences a r e  similar t o  those  of t he  Mount 

Andrew property. They e x i s t  on a contact  zone between granodiori te and 

greenstones. This contact extends f o r  3 miles i n  a northwest-southeasterly 

direction.  ~ ~ r i ~ h t *  describes t he  upper magnetite bodies on the  I ron Cap 

and t h e i r  r e l a t ed  geology as follotvs: 

lop. c i t . ,  Prof. Paper 87, Tla te  XV. 
Z ~ e i b r a n t ,  B., Hol l is ,  Alaska, o r a l  communication. 
3Erook3, A. H., Ketchikan Mining D i s t r i c t ,  Alaska, U. S. Geol. Survey 
Prof. 13aper No. 1, p. 104. 
4 0 ~ .  c i t . ,  Prof. Paper 87, p. 101. 



fl * * * * * The country rock consis ts  p r inc ipa l ly  of green- 
stone t u f f  and a f i n e  conglomerate intruded by syen i t i c  dikes of 
considerable width, which a r e  apparently r e l a t e d  t o  the  ore deposits. 
Three o re  bodies have thus f a r  been located,  t he  l a rge s t  20 f e e t  
wide and t raceable  f o r  50 f e e t ,  t he  major ax i s  s t r i k ing  N. 45' W, 
A second ore  body, separated from t h e  first by a 30-foot dike of 
a l t e r e d  syeni te ,  i s  12 fee t  wide and is  l imi ted  on the  foo t~va l l  
s ide  ( t o  the  southwest) by a f a u l t  plane showing a considerable 
seam of gouge; toward the  hanging wal l  it grades i n to  a garnet- 
epidote contact rock. The t h i r d  ore  body, which l i e s  just  above 
t he  other  two at an e levat ion of 1,080 f e e t ,  appears t o  be a 
f l a t - ly ing  magnetite deposit only  a few f ee t  thick.  " 

Smples  taken by ' the miter i n  the  ore l e n s  encountered i n  the  

l a s t  16 f e e t  of the  tunnel gave r e s u l t s  of 50.5 percent i ron and 0.14 

percent sulphur. A sample taken from the  larger  l en s  on the  surface 

gave r e s u l t s  of 59.9 percent i r on  and 2.16 percent sulphur. Other magnetite 

bodies were reported,  but were not observed i n  t he  lower workings due t o  

f i l l e d  i n  and caved conditions. 

g+ , ,q.86 The Jumbo group of claims, loca ted  on Copper Mountain at the  

head of Het ta  I n l e t  on t he  west s ide  of Prince of :Vales Is land,  contains 

notable amounts of magnetite ore. This  property was operated by t he  

Alaska Indus t r i a l  Company as a copper mine and was one of t he  l a rge r  

copper producers of Southeastern Alaska. Among the  various copper 

deposits  on t h i s  group, most of which have been mined t o  a considerable 

extent ,  is a la rge  showing of magnetite ore. This is  described by 

Wright1 as follows: 

"The ore body on Jumbo claims Nos. 1, l A ,  and 2 i s  
characterized by lower values i n  copper than i n  the  deposit on 
Jumbo claim No. 4, and by a la rge  percent of magnetite, which 
mineral w a s  conspicuously absent i n  the  former deposit.  G ~ a n i t e  

l ~ l r i g h t ,  F. E. & C. M., The G t c h i k a n  and IAkangell Tilining D i s t r i c t s ,  
Alaska, U. S. Geol, Survey Bull, 347, pp. 100-101. 



forms t h e  footwall  and both limestone and qua r t z i t e  the  hanging- 
wal l  side. Erosion has exposed t h e  ore body over broad areas ,  so 
t h a t  it appears t o  form a r e l a t i v e l y  t h in  covering on t he  grano- 
d i o r i t e ,  and becomes thinner as t h e  elevation increases. The deposit 
outcrops i n  t h i s  manner between t h e  1,500 and 2,000 foot  contours, 
but above 2,000 f e e t  granodiori te alone was observed. This contact 
deposit between t he  hanging wall and footwall  generally va r i e s  from 
10 t o  60 f ee t  i n  width, but i n  d i r e c t  contact with each other ,  a s  
was observed at a point  a few hundred yards northwest of t h e  
workings. * * * * * 

Th3 ore  bodies on t h i s  group a r e  contact metamorphic deposits  

formed usua l ly  i n  a contact zone between granodiori te and both limestone 

and quar tz i te .  Estilnates of the  approximate amount of magnetite ore ,  

made by engineers during the  copper operations, ranged up t o  t en  mi l l ion  

tons. This ore i n  its locat ion a s  t o  elevation,  near surface exposures, 

and within tramming dis tance of salt water t ranspor ta t ion,  o f f e r s  an 

unusual opportunity f o r  t he  mining of i ron  ore. Due t o  t he  s i m i l a r i t y  

of these i r c n  ores t o  those of Kasaan Peninsula, t he  same problems of 

concentrat ion f o r  t he  removal of sulphur, copper and some rock minerals  

applies.  However, a much grea te r  tonnage is apparent on t h i s  than any 

individual  property of t h e  Kasaan Peninsula. The Jumbo group cons i s t s  

mainly of patented claims now held by t h e  Charles A. Sulzer Estate.  

p+, 3 c  -4 6 A deposit of carbonate i r o n  ore, consis t ing of the  mineral 

s i d e r i t e ,  i s  located a t  Nehenta Bay on the  southwest end of Gravina 

Island,  Ketchikan d i s t r i c t .  This occurrence is a vein  deposit ,  which 

has an average width of 20 fee t  and a known length of 1,000 fee t .  

Geologically, it l i e s  between a conglomerate on t h e  southeast or foot- 

w a l l  and a limestone hanging wall. The vein has a general  s t r i k e  of 



northeast-southwest and t h e  dip  is northwesterly at a s teep  undetermined 

angle. This deposit of s i d e r i t e  represents  a replacement deposit with 

the  s i d e r i t e  replacing t h e  c ry s t a l l i ne  c a l c i t e  and dolomite i n to  which 

the  limestone has been a l tered.  These sediments i n  t he  area  are clas-  

s i f i e d  by Buddingtonl a s  of upper Tr iass ic  age and a r e  shown i n  contact 

with t h e  in t rus ive  mass of quartz d i o r i t e  which forms t he  southern and 

eas te rn  end of Gravina Island. The contact between t he  conglomerate 

and limestone was apparently a zone of weakness i n  which a brecciated 

zone was formed. This zone was a l s o  t h e  path of ascending hot so lu t ions  

carrying l a rge  amounts of i ron ,  a l i t t l e  copper, sulphur,  and minor 

amounts of lead and z inc ,  together with s i l i c a .  Replacement of t he  

- f ractured p i r i e s  i n  t he  zone i s  evident,  together with f rac ture  f i l l i n g .  

Specimen T.D.M. 477 of the  f resh  s i d e r i t e  vein mater ia l  shows 

i n  t h i n  s ec t i on  75-80 percent s i d e r i t e ,  which has replaced the  c a l c i t e  

and dolomite c r y s t a l s  of the  limestone. Sl ight  oxidizat ion is evident 

along the  ou te r  faces  of t h e  c r y s t a l s  and minute f ractures .  A fresh 

bluish ve in  quar tz  has formed small ve in le t s  through the  o r ig ina l  rock 

and replaced a port ion of the  o r ig ina l  minerals. The amount of quartz 

averages from 15 t o  20 percent, with l e s s  than one percent sulphides of 

py r i t e ,  chalcopyrite,  e tc .  

S ide r i t e  contains,  when pure, 62 percent i r on  oxide o r  48 

percent meta l l i c  iron. It is mined f o r  an i r on  ore  i n  some m o p e a n  

countries where found i n  nearly massive form. This deposit may be of 

future  value due t o  i ts f luxing q u a l i t i e s  with combined lime, s i l i c a  

and iron. On the  date of the  wr i te r ' s  v i s i t  t h i s  deposit was not hela. 

' ~ u d d i n ~ t o n  & Chapin, Geology and Mineral Resources of Southeastern 
Alaska, U. S. Geol. Survey j3ull. 800, P l a t e  I. 
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Other prospects and proper t ies  on which magnetite 
bodies of good grade have been reported 

i n  Southeast e rn  Alaska 

(Ketchikan R'ecinct)  

Name - Owner - Locat ion  Remarks . 
Goodhope None One-half mile inland Contact metamorphic de- 
p% /$I -44 from head of Hunter pos i t ,  lens  along contact 

Bay, west coast of 15 f e e t  wide exposed, 80 f t .  
Prince of Vales I. length. Sample by Geo. 

Lemons, Ket ch i  kan gave 
i ron  65.%, sulphur 0.09fL 

Tah Bay None 
deposits  
g -A 1 ~ 4  

Tah Bay, west coast Contact metamorphic magnetite 
of Prince of IVales deposit.  Extensive outcrops. 
Is land None developed. Reported t o  

be large .  See U. S. Geol. 
Survey Bull. 662, Tdineral 
Resources of Alaska, 1916" 

l d m o  t h Unknown Kasaan Peninsula, Chalcopyrite-magnetite ore 
prospect 6 miles WJ. of Ka- body--limits unknown 
F% 119-7c saan, 1/3 mile from 

beach, Prince of 
!Vales Is land 

Rush & Alaska Gold 2 miles inland from Chalcop7pi$e-mgnetite body 
Brown & Metals Co., head of salt chuck, developed t o  100 f e e t  length,  
property Ketchikan Kasaan Bay, Prince 30 f e e t  wide. 
$hl \qO't  of Wales Is land 

(Juneau Prec inc t )  

Coughlin Robert Glacier Bay area  Reported mil l ion tons  magnetite 
property Coughlin & between Dundas Bay ore  near t i d e  water. Sample 

Associates, and Glacier Bay, obtained gave 63.7% iron,  
Juneau. north s ide  of North 0.6% phosphorus, 0.1% sulphur 

Passage 

Snettisham Iu'one Port  Snettisham, 100 6-foot vein of s o l i d  t i t an i f e rous  

J 15&/7 yards ea s t  of first magnetite--reported t o  carry  4 t o  
point ,  opposite P. 0. 5 percent titanium. 
30 m i .  SX. of Juneau 



D U D  AND ZINC 

Southeastern Alaska contains several  occurrences of lead and 

zinc. The lack  of nearby f a c i l i t i e s  f o r  the  reduction of these two metals, 

the  high cos t s  of t ranspor ta t ion,  and t he  low p r i ce  scale ,  has re tarded 

both t he  mining and development of t he  known prospects. The past  produc- 

t i o n  i n  Alaska of these  metals has consisted mainly of t ha t  recovered i n  

concentrates a s  a by-product of gold mining, and a few shipments of high- 

grade ores. The present war st imulation fo r  increased production of 

metals,and t h e  government bonus f o r  newly mined metals, has not i n  

Southeastern Alaska caused any noticeable change. ?Vhile the re  a r e  many 

economic condit ions which contribute t o  t h i s  s i t ua t i on ,  one f ac to r ,  which 

is  generally t r u e  f o r  the  whole coas ta l  a rea  of Alaska, is t h e  l ack  of 

extensive lead-zinc deposi ts  warranting large-scale production. The future 

holds t he  p o s s i b i l i t y  of a reduction p l m t  i n  B r i t i s h  Columbia, which would 

with regard t o  Southeastern Alaska, providing t a r i f f  b a r r i e r s  a r e  favorable, 

allow development and some mining of t h i s  type of ore. 

The Hyder precinct  i n  Southeastern Alaska contains the  g rea tes t  

amount of s i lver- lead and zinc prospects. Others a r e  highly sca t te red  i n  

t he  Ketchikan, Petersburg and Juneau precincts.  With regard t o  the  many 

known prospects,  none is equipped f o r  concentration nor a r e  any produc- 

ing a t  t he  present time. Some a re ,  however, developed t o  the extent 

t ha t  p a r t l y  proven ore  bodies are known, and shipments of ore  could be 

made i n  a r e l a t i v e l y  shor t  period. 



Occurrences 

The Hyder precinct ,  which is favorably s i t ua t ed  with regard 

t o  s a l t  water t ranspor ta t ion a t  t h e  end of Portland Canal, contains 

several  s i lver- lead and zinc prospects. Some of these  have a l ready pro- 

duced small shipments of ore,  which has been of a high-grade tenor. Trans- 

por ta t ion wi th in  the  a rea  is  favorable with the  ex i s t ing  system of roads. 

Since no s ing le  prospect o r  property o f f e r s  extensive tonnages, severa l  

prospects combined under a leas ing  system with custom concentration, would 

supply a continuous tonnage. Those proper t ies  from which shipments of 

ore  have been made, and those known t o  contain commercial ore ,  a r e  

mentioned i n  the  following list under t h i s  precinct .  Descriptions of 

these  prospects a re  contained i n  U. S. Geol. Survey b u l l e t i n  807, 

"Geology of Hyder and Vicini ty ,  Southeastern Alaskatr by A. F. ~udding ton .  

The Ketchikan precinct contains a few knotvn zinc and lead-zinc 

proper t ies  which contain minable amounts of ore. Two a re  worthy of more 

consideration. These a r e  l oca l l y  known a s  the  ?.loth Bay zinc and t h e  

Evkhoney lead-zinc prospects. 

& ! so -* The )loth Bay z inc  property is located about 14 miles south of 

Ketchikan at t he  head of Moth Bay a t  t he  entrance t o  Thorne Arm. The 

showings a r e  s i t ua t ed  2,600 f e e t  from t i d e  water a t  an  e levat ion of  300 

t o  400 fee t .  A small group of patented claims i s  held by t he  Freeburn 

Development Company which i s  represented by Martin Bugge of Ketchikan. 

The main a d i t  workings consis t  of 370 f ee t  of crosscut and 450 f e e t  of 

d r i f t ,  t he  l a t t e r  pa ra l l e l ing  t he  mineralized zone, and from which short  

crosscuts  cut the sulphide bodies. Sulphide ore ,  with spha le r i t e  pre- 

dominating, i s  exposed i n  t he  crosscuts  of t he  eas t  d r i f t  f o r  a distance 



of 240 f e e t .  '&ether t h i s  i s  a continuous ore body o r  a s e r i e s  of para- 

l l e l  lenses ,  has not been de f in i t e ly  proven. These ore bodies, a s  exposed 

i n  the  a d i t s  and surface cu t s ,  a r e  s i t ua t ed  along a contact of d i o r i t e  

and mica s ch i s t .  The ore bodies entered from the  d i o r i t e  contact i n t o  

the  mica s c h i s t ,  and according t o  StewartY1 represent 

"An impregnation of meta l l i c  sulphides along f o l i a  of t h e  mica 
s ch i s t  apparently accompanied by s i l i c i f i c a t i o n ,  and t o  some extent  
as replacement of t he  s ch i s t s  by sulphides. Localization of ore 
shoots appears t o  be dependent on the  s t ruc tu r a l  features  of t he  
rocks. * 

The width of ore sampled i n  t he  main a d i t  varied from 10 t o  

16 f ee t  and t he  samples contained amounts of zinc ranging from 0.25 t o  

14.2 percent,  with low percentages of lead and copper and low gold and 

s i l v e r  values. 

gk I 2 6  -6  The 1,lahoney prospect is located 10 miles northeast  of Ketchi- 

kan, on t h e  west shore of George I n l e t  nidway between the  head and t he  

entrance a t  t he  mouth o f  &honey Creek. This lead-zinc showing consis ts  

of a compound bedded vein averaging 4 f e e t  i n  width exposed 400 f e e t  on 

t h e  surface by 1 2  surface cuts and f o r  80 f ee t  i n  one ad i t .  The vein 

and i t s  associated formation of black s l a t e  i n  which it is inclosed,  and 

due t o  t h e i r  overlying posi t ion r e l a t i v e  t o  a small tongue of quar tz  

d i o r i t e  t o  t h e  south, have been folded i n to  low plunging a n t i c l i n e s  and 

synclines. These a l t e rna t i ng  f o l d s  have a width of near ly  150 f e e t  

measured from cres t  t o  cres t .  This folding was followed by the  in jec t ion  

of three  d i f fe ren t  kinds of dikes i n t o  the  sediments para l l e l ing  t he  

'-Stewart, B. D. , Report of Cooperat ive  ItIining Invest igat ions ,  March 31, 
1.931, p. 19. 



bedding and occupying t he  c r e s t s  and limbs of t h e  developed folds .  One 

s i l i ceous  type of dike i s  associated with the vein  and a c t s  a s  the  f o o t ~ ~ m l l .  

The vein folloivs i n  d ip  the  plunge of t h e  fo lds ,  approximately 200 t o  the  north. 

The hanging w a l l  ha l f  of t he  compound vein cons i s t s  of nearly 

massive galena and spha l e r i t e ,  while t h e  footwall ha l f  i s  made up of 

banded quartz containing a dissemination of these  sulphides with a l i t t l e  

chalcop~yrite and pyr i te .  A t o t a l  of 18 channel samples were taken i n  

the  a d i t  and surface cu t s  ranging i n  width from 12 t o  40 inches, average 

24 inches, of the  hanging w a l l  portion. These gave an average of 7.03 

percent lead and 27.55 percent zinc. 

/ A % / /  7 - C  I n  the  ?:lrangell precinct ,  t h e  Ground Hog Basin lead and zinc 

prospect is  one of t he  most promising i n  Southeastern Alaska. This 

group of patented claims i s  locaked on the  mainland 13 miles northeast  

of Tkangell. The claim group is  owned by \'I. D. Grant of Illrangell. 

Active development, which cons i s t s  of diamond d r i l l i n g ,  is being ca r r i ed  

on by a Canadian company a t  t h e  present time. 

Three lead-zinc veins a r e  exposed and t h e  main vein has an 

exposed length  of 3,200 fee t .  This vein i s  s i t ua t ed  on the  General Sherman 

and General Grant claims and has been developed by t h r ee  crosscut a d i t s  

and nineteen trench cuts. According t o  ~ r o o k s , '  a repor t  by Campbell, 

I'iells & Elmendorf of  S e a t t l e ,  Vlashington indicates  

nThe width of t he  vein ranges from l* t o  9 f e e t  and averages 
3 fee t .  The average of 24 assays,  each made on t he  f u l l  width of 
the  ve in  is  agproximately zinc,  17 percent; lead,  2& percent; b s i l v e r  1, ouncbs. * * * * * 

l ~ o o k s ,  A. H. e t .  a l . ,  Mineral Resources of Alaska, 1921, U. S. Geol. 
Survey Bull. 739, pp. 60-61. 



nAbout 25 f e e t  below the  main vein is  a p a r a l l e l  vein 
s i m i l a r  i n  character  which pinches and swells and ranges from 
10 inches t o  4 f ee t  i n  width. * * * * * 

About 350 f e e t  beneath the  main ore vein, measured a t  r i gh t  
angles t o  the  dip, i s  another p a r a l l e l  vein. This has been cross- 
cut  by an ad i t  &ere it i s  from 1 t o  2 fee t  t h i c k  and of similar 
character  t o  t he  others.'? 

The geology of t h e  area  enclosing these veins  is  of note,  s ince 

the  ore bodies a r e  held t o  be t abu la r  replacement veins i n  a f i n e  grained 

gneiss. The formations a r e  a l t e rna t ing  layers  of s c h i s t ,  quar tz i t e  and 

micaceous bands with younger in jec t ions  of a p l i t i c  dike rocks and shee t s  

of quartz porphyry. The ore bodies of t h i s  property and the  other knovm 

prospects a r e  included i n  a s la te-schis t  b e l t  ranging i n  width 2 t o  3 

miles and s i t ua t ed  between two in t rus ive  masses of quar tz  d io r i t e .  The 

eas te rn  mass represents  the  main western contact of t h e  coast ba tho l i th .  

The ea s t e rn  margin of t h e  b e l t  grades i n to  gneiss and contains numerous 

ac id ic  in t rus ions  apparently associated and representing the l a t e r  phase 

of the  bathol i th .  Since t he  s ch i s to s i t y  of the  gneiss  generally follows 

the  s t r i k e  of the  main contact and t h e  veins formed i n  long shears and 

f i s s u r e s  which conform t o  t h i s  s t r i k e ,  a long continuous s t ruc ture  resul ted.  

This f ac to r ,  and the  replacement tendencies of the  veins ,  a re  worthy of 

ca re fu l  consideration i n  large-scale mining. According t o    he yard,^ an 

estimated 200,000 tons  of minable ore i s  exposed by surface exposures 

and workings. This estimate is based on a depth t o  t h e  lowest a d i t  below 

the  surface exposures. 

The other prospects i n  the vic i r - i ty  a r e  l i s t e d  below under t h e  

Tirangell precinct .  They a r e  the  Berg, Glacier Basin and Lake groups. 

They appear t o  be smaller i n  extent;  however, they lack  development and 

ex i s t  i n  similar geological surroundings. 

lshepard, J. G., unpublished repor t  f o r  the  T e r r i t o r i a l  Department of Mines. 



LIST OF PROSPECTS CARRYIlTG COMhERCIAL BODIES OF L W  OR ZINC, 
TOGlZPKEFt WITH GOLD, SILVER AND OCCASIGNAL COPPER 

(Xyder Precinct  ) 

Lacat ion Remarks 

Daly-Alas ka Unknown Mile 11, Eyder Road, High-grade s i lver- lead 
14 % //8~.5-0 south s i d e  Salmon R. ore with some zinc. 

Cantu Cronholm & Cantu l t n .  , adjacent Shipment of 20 tons of 
z% / / P  McDonald t o  In te rna t iona l  sor ted  ore returned $88.10 

boundary, west s ide  t o  $108.79 a ton gross 
of Salmon Glacier. value,  mainly lead values. 

Homestake Hewi t t & 12 miles north of 9% tons  shipment, $116. eG 
;c% 8 -33 Carlson West Fork near Ibex per t on  gross value, 50 per- 

Creek, Texas Creek cent lead. 
Road. 

Ibex Hewitt & Best s i de  of Ibex Contains small shoots com- 
//9 -3' Carlson Gulch, Texas Creek posed mainly of galena 

Road. 

Engineer Unknown East s i de  of Ferguson Small shoots galena ore,  
/&$. llB.423 Glacier near end of 11.3 t o  55.3 percent lead. 

Texas Creek Road. 

Olympia, Br i t i sh-  Ridge between Fish Shipment of 64 tons 
Nevada & American Hold- & Skookum creeks averaged $90 a ton  - 
Starboard ing & Dev. mainly lead. 

claims ,t3 Co. 
g* ) 2 O  

(Ketchikan Prec inc t )  

Coning In- Henry Foster  Coning I n l e t ,  E. Undeveloped prospect ,  
l e t  prospect side of Long I., l i m i t s  and grade unknown. 

12 m i .  from beach. 

ldoonshine Abandoned. Prince of Wales I., Shipment of high grade 
Group 1$- m i .  inland from galena ore 
g%114--3 cen t r a l  west port ion 

of South Arm of Chol- 
mondeley Sound. 

l ~ u d d i n ~ t o n ,  A. F., Geology of Hyder and Vicinity,  Southeastern Alaska, 
U. S. Geol. Survey Bull. 807. 



(Petersburg 2recinct  ) 

Owner - Locat ion  Remarks 

Coronation Abandoned Coronation I. near Shipments of high grade 
Is land west mast of Prince galena ore. 

d ~ -  \\4'/4' of VJales I. , mouth of 
Sumner S t r a i t .  

Kuiu Zinc J. C. B. Keku S t r a i t ,  Kuiu Pa r t l y  developed body of 
Hawkes 8c Is land zinc-manganese ore  - assay \,*\\~'7 Associates of zone up t o  10 percent, 

(IrJrangell P rec inc t )  

Berg 3. l.!undy, Berg Bay, Blake Chan- Stockwork containing lead 
Vlrangell nel ,  6 miles in- and zinc sulphides - l acks  

land. development. 

Glacier  Unknown 6$ miles  inland f'rom Tabular deposit  formed 
Bas  i n  mouth of I d i l l  C r .  on by replacement - lacks 

I on Eastern Passage, development. 
1- 

eas t  of Wrangell 

Lake Group I n  1925 own- 4 miles  eas t  of mouth Several small f i s su re  
,Ld \ \q -2% ed by Inke of Mi11 C r .  on Eas- f i l l i n g s  of high grade 

Virginia  lw!in. t e r n  Passage, east of l e a d  ore - l a c k s  develop-  

Co. - present Virginia  Lake. ment . 
unknown 

(Juneau Precinct  ) 
2/ 

5.' .,, 
Point d+L,t.'" 

\ 1 5  
H. Ahren- Point Astley, Bolk- Zinc-copper- s i l v e r  o re ,  

Ast l e y  st edt  , Juneau ham Bay. undeveloped, on beach. 

Enterprise Unknown Tracy Arm 

,*+ \\9-* 

Zinc-copper sulphide ore ,  
small vein. 



Manganese deposits  containing commercial shipping grade ore  

a r e  not known t o  ex i s t  i n  Southeastern Alaska. L i t t l e  a t t en t i on  has 
*w e t C A L . . l - A  DL 

been given t o  t h i s  metal i n  the  e&Am Terr i tory ,  Aae4e t h e  higd cost* 

of t ranspor ta t ion,  and lack of markets i n  the past  on the  Pac i f ic  Coast. 

The present development of an i ron  and s t e e l  i n d u s t ~ j  on t he  Pac i f ic  

Coast may lead t o  fu r the r  prospecting and development of t h i s  metal i n  

Southeastern Alaska. 

The known manganese occurrences of Southeastern Alaska a re  

found i n  th ree  geologic periods. The most extensive occurrences are  

those associated with t he  upper Te r t i a ry  lavas. These lavas  cover ex- 

tensive  areas  on Kupreanof and Kuiu is lands ,  and the  southern end of 

Admiralty Island. Another i s  associated with t he  upper Carboniferous 

or  Permian age, a s  t he  manganese of the  northeastern end of Kuiu Island. 

While these  deposits  a re  associa ted with limestone of Permian age, t h e i r  

o r i g in  may be associs tcd with t h e  Tr iass ic  extrus ives  which have invaded 

t h e  e a r l i e r  limestones. The t h i r d  occurrence, and one of undetermined age, 

i s  found within t h e  sch i s t  b e l t  o f  interbedded greenstone, phy l l i t e ,  lime- 

stone and quar tz i t e  on the southern extension of the  Juneau Gold Belt.  

The age of t h i s  group of metamorphic s ch i s t s  i s  not de f in i t e ly  known, 

but i s  c l a s s i f i e d  by ~uddington' as probably Ordovician t o  Jurass ic  o r  

l a t e r  . 
[l 'L (- 

The various manganese occurrences noted by the  writer,hassociated with 
, Z i  

the  Te r t i a ry  lavasA!consist mainly of hot spring deposi ts ,  highly sca t te red  

and usual ly  small i n  extent ,  and small amounts contained i n  res idua l  de- 

p o s i t s  associated w i t h  the  i ron oxides and hydroxides weathered from the  

l ~ u d d i n ~ t o n  & Chapin, Geology and Mineral Deposits of Southeast ern  Alaska, 
U. S. Geol. Survey Bull. 800, P l a t e  1. 



lavas.  None of t h i s  l a t t e r  type were noted worthy of f u r t h e r  mention; 

however, these l avas  warrant f u tu r e  prospecting f o r  t h i s  metal. 

The depos i t s  associated with the Permian limestones, as noted on 

Kuiu Is land,  a r e  of two tyyes. One type is associa ted with spha le r i t e  and 

galena and t h e  manganese mineral associated a r e  carbonates and s i l i c a t e s .  

The deposits  represent replacement deposits i n  dolomitic limestone s t r a t a .  

The other  type e x i s t s  a s  loose wad and i n  t he  form of an unconsolidated 

blanket overlying both limestone and Tr iass ic  lava. These a r e  found near 

the  former and may have or iginated from the  weathering of t he  s i l i c a t e s  

and carbonates found i n  t h e  limestones. 

The manganese occurrences associated i n  the  metanorphic complex 

of t he  Juneau Gold Belt  a r e  confined t o  good s t ruc tures ,  a r e  of f a i r  

grade, but are  the  r e f r ac to ry  type. 

The knovm manganese occurrences i n  Southeastern Alaska are  con- 

f ined t o  t he  Juneau and Petersburg precincts.  
&&,.b,,*,,,.. - 

Juneau Precinct:  

+3. 1 J 3 - /  The Sunrise Canyon manganese prospect, owned by Herxy Olson and 

associa tes  of Juneau, is  loceted on the divide between Slocum I n l e t  and 

Limestone I n l e t  on t he  mainland 25 miles southeast of Juneau. Transporta- 

t i o n  from the  deposi ts  would requ i re  4 miles of road from the  head of 

Slocum I n l e t  and one mile of a e r i a l  tramway. 

The  undeveloped showings consist  of severa l  outcroppings of 

small manganese-bearing veins confined t o  a zone of s i l i c eous  s ch i s t s  

across a width of 200 fee t .  The zone represents a contact between quar tz i te  



on the  west o r  footwall  and amygdaloidal ba sa l t i c  lavas  and t u f f s  on t he  ? I  

hanging wall.  These lavas,  with accompanying t u f f s ,  a r e  in te rca la ted  

between the  sedimentaries a s  a f l o v ~  now upturned, and both have been 

subject  t o  intense shearing. Underlying these  formations, a s  noted near 

sea l e v e l  2,000 t o  3,000 below, is  the  d i o r i t e  and granodiori te of t he  

coast  bathol i th .  

The manganese veins a r e  exposed f o r  1,000 f e e t  from the  top of 

the  divide (3000 ft. e leva t ion) ,  northwest on the  Slocum I n l e t  drainage. 

Thence they are  covered with t a lu s ,  with considerable f l o a t  showing, f o r  

one mile. Thence t h e  veins m e  again e ~ o s e d  f o r  500 f ee t  and disappear 

under t a l u s  t o  the  northwest. Float pieces occur i n  the  t a l u s  fo r  one- 

hal f  mile southeaster ly  down the  Limestone drainage s ide  of t he  divide. 

The veins a re  believed t o  extend f o r  a distance of nearly two miles. 

Several veins containing manganese occur within the  200-foot 

s c h i s t  zone, but only three  have widths greater  than one foot.  The 

l a rges t  ve in  has a uniform vridth of two f e e t  and it  is located i n  the 

footvmll  port ion of t he  zone. The next l a rge r  vein averages 18 inches 

i n  vridth and is s i t ua t ed  near the  cen t r a l  por t ion of the  zone. The No. 3 

vein averages s l i g h t l y  over 12 inches i n  width and is s i tua ted  near the  

hanging w a l l  of the  zone. These veins contain the  same type of r e f r ac to ry  

ore and t h e  highest grade of t h e  two types noted. They have p a r a l l e l  

s t r i k e s  and dips,  which confomi t o  t ha t  of t h e  s i l i ceous  s ch i s t s ,  and 

maintain a pers i s ten t  de f in i t e  s t ruc ture ,  The v e r t i c a l  range of t he  ore,  

a s  observed between the  lovrest and highest  outcropping, is 1,000 f e e t  

and the  manganese content apparently i s  much the  same. Zov~ever, more 

rhodonite was noted i n  the lower croppings. 



The second or red type of manganese veins  a r e  numerous within 

the  s c h i s t  zone; however, they a re  narrow i n  width and contain  g rea te r  

amounts of impuri t ies  with r e su l t an t  lower manganese content. Both types 

contain oxides of manganese, which i s  the  higher grade or  black vein,  and 

make up 20 t o  30 per  cent of t he  manganese content. 

Assays from several  sauples of both the  low grade and higher 

grade veins  ranged from 10176 percent t o  38.45 percent manganese. Ad- 

d i t i o n a l  data  is  included i n  an unpublished repor t  by t he  wr i t e r ,  e n t i t l e d  

Wummary and I t i n e r a r y  Report o l  Nining Inveet lgat ions  i n  Limestone In l e t  

and Seymour Canal," 1942, on f i l e  a t  the Juneau o f f i ce  of t h e  T e r r i t o r i a l  

Department of 1,lines. 

Samples have been received from the  v i c i n i t y  of Hood Bay on 

Admiralty Island tvhich contained economic values i n  manganese. These 

samples consisted of manganese oxides, together w i t h  i r on  oxides. The 

geology of t h i s  a rea ,  according t o  ~ u d d i n g t o n , ~  consis ts  of Ter t i a ry  

volcanics. These occurrences have not been investigated by t h i s  depart- 

ment, and the  amount of ore or  extent  of t h e  showings i s  not knoun. 

ldX,,z-5~Tilanganese minerals a l so  occur associated with meta l l i c  sulphides 

i n  t h e  showings of t he  hbmnoth prospect, a group of patented claims lo- 

cated inland 4 miles from the  head of Young Bay, northern sect ion of 

Admiralty Island. No minable amounts of manganese were noted i n  t he  

present workings. 

lop. c i t  . , Bull. 800, P la te  1. 



Petersburg Precinct: 

Manganese i n  t he  form of wad occurs on ce r t a in  r i dges  on the  

northeast  end of Kuiu Island opposite Keku S t r a i t s .  T. Rungerford of 

Petersburg holds severa l  claims s i t ua t ed  along t he  top of the  first 

r idge inland from t h e  beach a t  the  mouth of FIungerford Creek on Keku 

S t r a i t .  The manganese is found d i r e c t l y  beneath the  mantle of vegeta- 

t i o n  on the  nearly l e v e l  top of t h e  ridge. Development work i s  lacking, 

hence t h e  depth of t h i s  mater ia l  is not known. The underlying formations 

of t h i s  r idge a r e  lavas ,  port ions of which a r e  highly  folded and fractured.  

The manganese is believed t o  have or iginated i n  overlying limestone beds, 

which have been worn away, with occasional remnants remaining. Samples 

taken from t h i s  unconsolidated mater ia l  near t h e  surface gave r e s u l t s  

varying from 8.22 percent t o  39 percent manganese. 

Manganese minerals ranging from oxides and carbonates t o  

s i l i c a t e s  are contained i n  the  zinc-lead a r e  of the  Keku prospect. This 

property i s  held by the  ICuiu Zinc Company, and is s i tua ted  on t he  north- 

e a s t  end of Kuiu Is land a t  a point 5 miles southeast of Point Cornwallis, 

t he  most nor ther ly  t i p  of the  island.  The major showing cons i s t s  of a 

dolomite limestone outcrop 400 f e e t  inland from the  beach opposite Twin 

Is lands  i n  Keku S t r a i t .  The showing is mentioned under zinc deposi ts ,  but  

conta ins  manganese ranging up t o  16 percent. Both t he  manganese and zinc 

minerals ,  with small amounts of galena, a r e  contained i n  t h e  limestone 

s t r a t a  which have been par t ly  replaced by these  minerals and others ,  

including s i l i c a .  The extent of t h i s  deposit has not been deternined; 

however, a short a d i t  and some diamond d r i l l i n g  has been done. 



LIoQbdenum i n  t he  sulphide form molybdenite i s  found widely 

d i s t r i bu t ed  i n  Southeastern Alaska. !.tost of these  occurrences contain 

molybdenite i n  minor amount i n  t h a t  it i s  associated with o ther  sulphides 

i n  gold and copper ores ,  Others a r e  found where t h e  molybdenite i s  d i s -  

seminated i n  g r a n i t i c  type rocks and i n  contact rocks c lose ly  r e l a t ed  t o  

t h e  in t rus ives .  These two types of deposition, a s  observed i n  Southeastern 

Alaska, i n  many ins tances  a re  of t o o  low grade f o r  f u r the r  consideration;  

however, occasionally samples of good grade can be obtained. The molyb- 

deni te  occurrences of note a re  those confined t o  quar tz  veins,  dikes and 

shear zones which a r e  represented by thermal deposit ion of a later 

o r ig in  than the  in t rus ives  themselves. These types of deposit ion repre- 

sent  a greater  concentration, and a r e  more l i k e l y  t o  contain commercial 

amounts of molybdenum than the contact deposits. The prevai l ing in t rus ives  

with which molybdenite is  associated i n  Southeastern Alaska a r e  d io r i t e ,  

granodiori te,  and quartz d i o r i t e  which are  t h e  major in t rus ives  of the 

Soast Batholi th and generally held tonof Upper Jurass ic  o r  Lower Cretaceous 

period. 

There a r e  many economic f ac to r s  t o  be taken i n t o  account with 

regard t o  molybdenum deposits. Idany of these apply t o  Alaska and extensive 

or  high grade deposi ts  only a r e  t o  be considered. With regard t o  the  

known occurrences of molybdenum i n  Southeastern Alaska, only one i s  

indicat ive  of eStensive l i m i t s .  Another contains good commercial values, 

but is l imited a s  t o  tonnage. 



Q - < ~ u ; / P @ a 7 r r r  r 

Ketchikan Precinct:  

,,& ) I T  7% A group of c l a i m L 8 m B l y .  Alaska Chief, i s  s i tua ted  on Kos- 

ciusko Is land i n  t h e  v i c in i t y  of Shakan Village on the  west coast  of 

Prince of Wales Island.  The group i s  owned by t he  Alaska Treadwell 

IbTining Company. Here a quartz-albite vein occurs i n  d i o r i t e  and has 

been developed by an ad i t  and surface cu t s  f o r  a known distance of 520 

f ee t .  The vein, according t o  Smith , l  ranges i n  width from 2 t o  6 f ee t  

and has  an average width of 4.1 f e e t .  ~ e s s ~  mentions a repor t  by F. VJ. 

Bradley i n  TbUn. and Sci.  Press, Vol. 117, p. 48, 1918 with regard t o  ore 

.va lues  and tonnage a s  follows: 

The ore  averages from 1 t o  2.28 percent MoSZ i n  l a rge  l o t s ;  
6,270 tons of the  high grade ore  was blocked out,  and 100,000 
tons  of ore assaying 1.58 percent was indicated.* 

The development on t h i s  property cons i s t s  of an a d i t  360 f ee t  

i n  length  and surface cuts. The e levat ion of the  deposit i s  600 fee t .  

This deposit is very accessible t o  s a l t  water on Shakan Bay, requir ing a 

shor t  a e r i a l  tram t o  a point where an adequate dock could be b u i l t .  

,,Y - 1  I/ 5 The San Antonio Metals Company holds a group of claims a t  the  

entrance t o  Port  San Antonio on t h e  west coast of Baker Island. Develop- 

ment by t h i s  company has consisted of diamond d r i l l i n g  t o  t h e  extent  of 

four  holes  and some surface s t r ipp ing .  The major showings consis t  of 

shear zones which in te r sec t  along t i d e  water and a r e  exposed along the  

rocky shore, The zone exposed ranges over 600 f e e t  i n  width, is con- 

t a ined  i n  quartz d i o r i t e ,  and extends inland i n  a northwesterly d i rec t ion  

(note  accompanying sketch).  The shear zones a t  t h e i r  in te r sec t ions  i n  the  

l ~ m i t h ,  Ph i l i p  S .  , Occurrences of I~Tolybdenwn Kinerals ,  U. S. Geol. Survey 
Bull.  926-C, p. 169. 

2 ~ e s s ,  Frank I,. , l!;olybdenum Deposits, U. S. Geol. Survey B d l .  761, PP- 14-15. 



'mineralized zone a r e  impregnated with s i l t e u ,  forming numerous small 

narrow veinle ts .  These and the  f rac tured  quartz d i o r i t e  contain a 

Sparse  mineralization of molybdenite, py r i t e  and chalcopyrite. Lovr 

gold values  were a l so  reported. 

Average of a number of samples by Id. Reese, a s  mentioned by 

contained 0.276 percent of MoS2. An average of 03 per  t on  i n  

gold was reported t o  t he  wri ter .  An estimate of 100,000 tons has been 

made by Reese a s  showing above drainage level .  Details  regarding t h i s  

prospect can be obtained from an unpublished report  by  the  wr i te r  

e n t i t l e d  "Preliminary Report on t h e  San Antonio Aletals Company, June 

18, 1936" on f i l e  a t  t h e  o f f i c e  of t he  T e r r i t o r i a l  Department of Mines, 

y-+,304" molybdenite prospect held  by Langloe -0s. of Ketchikan is 

l o c a t e d  one-half m i l e  west of Roe Toint on t h e  south shore of Behm Canal. 

A t  a point 400 fee t  from tidewater,  and located along t he  bed of  a small 

creek, a quartz vein is exposed by outcroppings, cu t s  and a 12-foot cross- 

cut  f o r  a distance of 200 fee t .  Its t raceable  length is  over 1,000 f e e t ,  

i n  a hornblende gran i te  and within a few fee t  of a contact with a t h i n  

s t r a tmi  of a l t e r ed  magnesia limestone, The vein var ies  i n  width from 2 

t o  42- f e e t ,  averaging over 3 fee t .  The molybdenite occurs i n  pockets and 

disseminations i n  the  quartz and gouge along the walls. The heaviest 

concentration of molybdenite is  on the  hanging v r a l l  gouge, A sample across 

t h i s  gouge fo r  a width of 6 inches gave 4.29 percent molybdenum. Further 

infornat ion regarding t h i s  prospect i s  contained i n  an unpublished repor t  

lop. c i t . ,  Bull. 926-C. 



by the  m i t e r  e n t i t l e d  "Preliminary Report of El01 Group of Cla imso  on 

f i l e  a t  t he  o f f i c e  of the  T e r r i t o r i a l  Department of lanes.  

Among t h e  other  occurrences of molybdenite i n  t h e  Ketchikan 

d i s t r i c t ,  the  contact metamorphic copper deposits  on Kasaan Peninsula 

and i n  the  Copper 1.buntain area contain small. sca t te red  amounts. I n  

these ,  molybdenite occurs highly disseminated i n  t he  copper ores  and 

contact rocks. Other occurrences have been reported from t h e  Chickamin 

River area  i n  t h e  Hyder d i s t r i c t ;  however, these  have not been invest i -  

gated. 

Juneau Precinct :  

lrlany occurrences of molybdenite a re  known i n  t h e  Juneau 

precinct .  Several  of these  are  described by smith,' two of which have 
11% 1 '  ' -2 * 

/ 

received some deve lopen t  i n  t he  past .  These a re  t he  VJhitney claims on 

Ismesurier Island and the  Nuir I n l e t  h:olybdenite group i n  t he  Glacier Q A 11 I - 2  

Eay  area.  Both of these deposits  are of the  contact metanorphic type 

and as a r e s u l t  the  molybdenite is highly sca t te red  within t he  contact 

zones. Other occurrences a r e  knovm t o  ex i s t  i n  t h e  Glacier Bay area. 

They a r e  described by smith,' and some apparently need more prospecting 

and development before def in i te  statements can be made a s  t o  t h e i r  

economic s ta tus .  Considerable molybdenite f l o a t  has been reported i n  

quartz d i s t r ibu ted  along Ryan Creek, a small t r i b u t a r y  of the  Taku 

River south of Juneau. 

lop.  c i t . ,  Bull. 926-C, pp. 172-180. 



Hyder Precinct  : 

hlolybdenite occurs i n  severa l  l o c a l i t i e s  i n  the  Hyder d i s t r i c t .  

I n  most instances t h i s  mineral i s  associated sparingly with other  sulphides 

i n  some of the  prospects. However, the  amount is insuf f ic ien t  f o r  mining 

economically, The only' known ins tance where molybdenite occurs a s  t he  
4 

,$ mineral of major value i s  i n  an undeveloped ve in  on t he  Blasher property 
P 

at t h e  end of t h e  Texas Creek road. The vein outcrops within 800 f ee t  

of the  end of t h e  road on the  north s ide  and on t h e  west end of the  

property. This vein  i s  exposed f o r  500 f e e t  and averages i n  width from 

2 t o  3 f e e t ,  Nolybdenite occurs i n  bunches and disseminations through 

the  e n t i r e  t raceable  length of the  vein. The general  tenor is  low, 

probably ranging betvieen one and tvro percent n~olybdenu. The country 

rock is gran i te  d i o r i t e  and the  vein contains contact minerals. 

Skagway Precinct:  

f-b ~ q ~ 5 3  Molybdenite occurs disseminated i n  g r an i t e  along the  r a i l r oad  

8 miles north of Skagway. Samples received a t  t h e  Department of Mines 

o f f i c e  a r e  high grade specimens and represent concentrations i n  joint  

planes. The a rea  of g r an i t i c  rock, mineralized and containing molyb- 

denite,  i s  reported t o  be large.  'This area  viarrants more examination 

and care fu l  t es t ing .  The loca t ion  along a r a i l r oad  and near a s a l t -  

water harbor, is  very favorable. 

smith1 gives t he  following estimate: 

"The nolybdenite i s  d i s t r ibu ted  i n  patches throughout 
t he  g r an i t i c  rock,  and an est imate made by blertie from merely 
visual. inspection indicated t h a t  it formed about 1 percent of 
the  rock." 

lop.  c i t  , , Bull. 926-C, pp. 180-161. 



Nickel oocurrences i n  Southeastern Alaska have been known 

for  many years. Until the present emergency they have received l i t t l e  

attention and development, Factors that account fo r  t h i s  condition are 

the low tenor of the ore, high costs, teohniealitiee of reduotion, and 

renroteness from s t e e l  industries. The extensive deposits of Sudbury, 

with t he i r  expansibility for  production, acraount for  the position of 

niokel today. 

The recent developments by the Bureau of Mines and the 

investigations of the Geological Survey of nickel deposits i n  Southeastern 

Alaska have been noteworthy features. Through the effor ts  of these two 

governmsnt agencies, an estimated tonnage of several million tons contain- 

ing nickel and copper has been established. While these deposits are 

eeemingly of low grade, they do represent a potential source which may 

ultimately be ut i l ized along with the growth of the iron and s t ee l  

industry on the Pacific Coast of the United States and Canada. The 

nickel, as  it occurs in  the primary ores of Southeastern Alaska, is con- 

tained in  the mineral pentlandite. This  is associated wfth the eulphides 

pyrrhotite, and chalaopyrite. The copper content of the oree is sl ightly 

less  than the nickel; however, it w i l l  be one of the contributing metals 

i n  the f'uture mining of these deposits. 

Two known nickel occurrences of note are located in the Sitka 

precinct on Yakobi and Chichagof islands, another i n  the Petersburg 

precinct, and one on Admiralty Island i n  the Juneau precinct. N.1 are 

favorably loaated with regard t o  sirlt  water transportation, and all 

require more development. 



Sitka Precinct: 

IS+- 
, , q -3 The niokel deposits of Bohemia Basin on Yakobi Island are the 

most exbensive known In Alaska. Yakobi Island is located off the north 

end of Chiohago% Island on the w e s t  coast. Numerous c1ab.w a re  held 

within the nickel-bearing area by S. H, P. Vevelstad and associatea, 

Prior t o  the recent development by the  Bureau of Mines, the work done on 

t h i s  property oonsisted of an ad i t  165 fee t  i n  length and several rock 

cuts and strippings, Additional stripping and trenching, with diamond 

dr i l l ing ,  was accomplished by the Bureau of Mines, hoording t o  Reed and 

brrl eight sulphide-bearing bodies have been prospeoted with an est i -  

mated tonnage of 6,000,000 tolls oontaining 0,36 percent nickel and 0.27 

percent copper. Additional undeveloped bodies are  known. 

These sulphide bodies occur in  norite, whioh represents the 

most basia phase of a d io r i t i c  intrusive. The contained sulphides 

pyrrhotite,  pentlandite, and chalcopyrite, wlth the iron oxide magnetite, 

are  the products of segregation from solutions contained i n  the parent 

magma representing the basic or end phases of the d io r i t i c  intrusive, 

A seotion of 90 f e e t  across the sulphide body penetrated by the adi t  on 

.the Tunnel body wae sampled by the wri ter  a t  10-foot intervale. This 

seotion, according t o  assay, gave an average nickel content of 0.63 per- 

cent. The remaining section aontains emaller.amounts of sulphides dis- 

seminated i n  the norite. These Bohemia Basin deposits represent the 

most extensive lsnm nickel deposits i n  Alaska. They require concentration 

t o  produoe a ooncentrate suitable fo r  shipment. 

l ~ e e d ,  John C. & b ~ r ,  John N. , Nickel Deposits of Bohemia Basin and 
Vicinity, Yakobi Island, Alaska, U. El. Geol. Survey Bull. 931-F, 



LpI 
,h+ ' \  Three similar nickel-oopper deposits oocur on the  west coast 

of Chichagof Island a f e w  miles south from the Yakobi Island deposits, 

These deposits a re  held by S. H. P. Vevelstad and associates. Theee 

deposits a re  occurrenaea of sulphidee oontaining nickel and copper formed 

under magmatic segregation i n  norite. Trro of these deposits a re  of the 

concentrated variety and contain higher nickel and copper pementages than 

the Yakobi Island deposits. The Fleming Island deposit$, according t o  

~ e c o r a , ~  containsa possible tonnage of more than 10,000 tons of ore 

tha t  possibly has a aontent of 2 percent nickel and 1 peroent oopper. 

The development on t h i s  deposit oonsists of a 175-foot $haft and 71 feet  

of underground opening on the 75-foot level. 

The second deposit o r  outcrop of concentrated niekel-copper 

bearing sulphides is located 3,000 fee t  southeast of the Fleming Island 

deposit. The known area, according t o  ~ e c o r a , ~  contains about 500 

square f ee t  and the  ore resembles the  Fleming Island deposit, but is 

believed t o  be of lower grade. 

The third deposit, as described by Pecora, is exposed 1,000 

feet  southeast of the  seoond deposit. The formations i n  t h i s  loca l i ty  

a re  reported t o  be mainly amphibolite, norite,  and gabbro, whioh contain 

disseminated sulphides over an extensive area. A few million t o m  of 

material is estimated by Pecora t o  contain perhaps 0.2 percent nickel 

and 0.1 percent copper. 

l ~ e c o r a ,  William T,, Niokel-oopper Deposits on the  West Coast of Chicha- 
gof Island, Alaska, U. S. Oeol. Survey Bull. 936-1, pp. 221-222. 



Petersburp; Precinct: 

, , 1 6 Another nickel-copper deposit is described by Reed and Gates, 1 

formerly by B u d d i n g t ~ n , ~  that  is looated at Snipe Bay on the west coast 

of Baranof Island. Estimates by Reed and Gates indiaate 8 reserve of 

430,000 tona of low-grade niokel-copper bearing material with a probable 

content of 0.3 percent each o f  nickel and oopper. The boundaries and 

the grade of the material i n  the  deposit are  not adequately known, but 

indieations are tha t  a higher grade and a greater reserve might be 

detemnined with development. This deposit is held by 5. H. P. Vevelstad 

and aesoc iatee. 

Juneau Precinct: 

\d+ \ \  3 . - ~ ~ ~  A basic s i l l  located near the north end of Admiralty Island 

i s  impregnated with mlphides containing nickel an8 oopper. Thier s i l l ,  

known a s  the Mert i e  Lode, is situated on the War Eagle Extension No. 2 

C l a b  of the Admiralty-Alaska Gold U i n g  Company. Development upon t h i s  

body consists of a 110-foot adi t  and several diamond d r i l l  holes. The 

formations which enaloae t h i s  a i l 1  consist of phyll i te  and various types 

of schist .  The length has not been dete-ned; however, a width over 100 

fee t  is imam. ~ e e d '  indicates an approximate reserve of 560,000 tona of' 

material  which has an average content of 0 . a  percent nickel an8 0.35 

percent copper. Magnetite an8 the sulphides pgrrhotite, pentlandite and 

l ~ e e d ,  J. C. & Gates, G. O., Niakel-copper Deposit a t  Snipe Bay, manof  
I s b a ,  Ahslca, U. S. Ceol. Survey Bull. 996-M. 
2 ~ u ~ d i n g t o n ,  A. F., Mineral Resources of Alaska, 1923, U. S. -01. Survey 
B ~ l . 1 .  773, PP* 106-107. 
Z~eed,  J. C., Nickel-oopper Deposit a t  m t e r  Bay, Admiralty Island, 
Alaska, U. S. Geol. Survey Bull. 936-0. 



chalcopyrite are the matallic constituents of this  baeio sill. This 

deposit offera a problem of conoentration on a large scale with indica- 

tions that a small partion of the nickel ia  contained in  the mineral 

olivine. Mining condition8 and its position near tide water ELI% favorable. 



Scheelite is the  only tungsten mineral known t o  occur i n  

Southeastern Alaska. The Riverside mine i n  the  Hyder Precinct has been 

producing t h i s  mineral on a small scale for  the  last two years. Other 

occurrenoes are few and none is developed t o  the extent of any large 

proven tonnage of ore. There are many faetors  favorable t o  the mining 

of tungsten ore i n  Alaska. Due t o  i ts re la t ive ly  high price per pound, 

it is one of the few metals found i n  Alaska tha t  can absorb the  high 

labor and transportation costs. The known ocourrsnces of scheel i te  have 

been discovered i n  the mining and development of gold veins, with wbich 

they are associated. L i t t l e  prospecting f o r  tungaten ha8 been carried on 

i n  Southeastern Alaska, although many areas are  known t o  be geologioally 

favorable fo r  its existence. 

Ocaurrences 

Hyder Precinct: 

$$\\04' 
The Riverside mine is located 7 miles north of Hyder, which is 

si tuated a t  the head of Portland Canal. The mine and m i l l  a re  favorably 

located alongside the Salmon River road. The production of scheel i te  has 

been oonfined t o  the Lindeborg vein, where t h i s  mineral oocurs i n  emall 

high grade shoots associated with sulphides of iron, lead, zino and 

copper. 

The vein occurs i n  a 50-foot band of green t o  gray schist  

enclocred i n  granodiorite. It is of the shear type, along which small 

lenses of quartz containing the echeelite and other sulphides have been 



formed, One lens has a known length of 200 feet and widths up t o  6 feet,  

The scheelite content has been roughly eetimated between one-half and one 

percent. The amall lenses on which mining has been confined are much 

smaller i n  extent, but contain high percentages of scheelite. The vein 

i r s  traceable on the surface fo r  1,800 feet,  an8 explored underground by 

two adit  leveler for  a distance of 800 feet. 

Scheelite i n  lesser amounts oocurs in one lem i n  the Ickis 

vein, vrhioh nearly parallels the Lindeborg vein. This vein has a 

developed length of 780 feet ,  and has been developed fromthe same lower 

adi t  level. The cross-vein, a vein i n  granodiorite between the Ickis 

and Llndaborg veins, appears t o  be lacking in  acheelite, 

This property, owned and operated by the J o  Ho Scott Company, 

18 now under exploratory development by the Bureau of Mines. Favorable 

results are expected. 
P 

p+ \pC ,pu The preeenoe of scheelite wm found in  the Gray Copper vein of 
\ 3" 

the Mountain View Cold Uning Company property, 2 miles southeaet of the 

Riverside mine. This vein has an exposed surface length of 475 feet and 

a developed length, 300 feet below in  the Mountain View adit ,  of 160 feet, 

The average width on the w f a c e  is between 2 and 3 feet ,  while underground 

it has an average width of 12 inches. Scheelite i a  found associated 

with eulphidee of iron, copper and lead i n  amal l  amounts over the entire 

length of the vein both on the surfaoe and underground. Saheelite is 

lacking in  the other veins and showlnga noted on the Mountain View 

property. 



Sitka Precinct: 
/ 

,Lt-'b Tungsten i n  the form of lscheelite oocurs i n  the E l  Nido vein of 
,A+ ' 

the  Apex-El Nido mine on Lisianski In le t ,  north end of Chichagof Island. 

The vein wae developed f o r  its gold content during the short periodic 

operation of the mine. The developments on the E l  Nido vein, according 

t o  BuddingtonB1 oonsiet of two cross-cut a d i t s  total ing 1,000 fee t ,  420 

fee t  of drift on the  vein, and connetrted by a 200-foot raise.  

The vein ocaurs i n  a p l i t e  i n  a d io r i t io  country rook. The 

vein has been traced on the surface f o r  1,000 fee t ,  and ranges i n  width 

from 6 inches t o  7 feet.  The average width i n  the lower workings ie 16 

inches. The amunt of metalliferoue mineral i n  the vein is amall. The 

acheelite oocurs disseminated through the vein i n  small amounts and i n  

-. . .  . narrow bands consieting of heavy concentrations of scheel i te  with quartz, 

paral lel ing the vein walls. investigation is warranted, due t o  other 

existing veins and surfaoe showings, with the poss ib i l i ty  of locating 

minable shoots .7 
cc' 

The property is  patented and i e  owned by Mrs. J. H. Cam. 

'~uddlngton, A. F , Mineral Resources o r  Alaska, 1923, U. 8. Geol. 
Survey Bull.  773, pp. 116-121. 



More i n v e s t i g a t i o n  i s  warranted as t h e r e  are  o t h e r  existing ve ins  

and aurface showings and i t  i s  p o e s i b l e  t h a t  minable ahoote might be 

located. 


