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ABSTRACT 

Th i s  r e p o r t  summarizes t h e  m e t a l l i c  commodities of p o t e n t i a l  economic i n t e r e s t  
l oca t ed  w i t h i n  t h e  boundaries of G l a c i e r  Bay Nat iona l  Monument. It a l s o  
d e s c r i b e s  t h e  o i l  p o t e n t i a l  of t h e  T e r t i a r y  sediments t h a t  a r e  r e s t r i c t e d  
t o  t h e  west  s i d e  of t h e  Fairweather f a u l t .  

The mine ra l s  of p o t e n t i a l  economic importance inc lude  copper, molybdenum, 
n i c k e l ,  go ld ,  s i l v e r ,  t i t an ium,  and i r o n .  The Brady Glac ier  copper-nickel  
d e p o s i t  and t h e  Nunatak molybdenum p r o s p e c t s  are both  considered economic 
and development is considered necessary  t o  i n s u r e  adequate  s u p p l i e s  of t h e s e  
metals. Other p rospec t s  have n o t  been eva lua ted  and t h e  p r o b a b i l i t y  i s  h igh  
t h a t  s e v e r a l  could be  developed i n t o  l a r g e  producers .  

The h i g h  mountainous a r e a s  i n  t h e  Fa i rweather  range  and t h e  n o r t h  p a r t  of 
t h e  Muir province  a r e  g l a c i e r  and snow covered and these  a r e a s  have n o t  
been adequate ly  explored.  Modern geophys ica l  methods appl ied t o  t h e s e  a r e a s  
may d e l i n e a t e  l a r g e  m e t a l l i c  d e p o s i t s .  

CONCLUSIONS 

The Glac i e r  Bay Nat iona l  Monument c o n t a i n s  s t r a t i g r a p h i c  and s t r u c t u r a l  
r e l a t i o n s h i p s  and h o s t  rocks f a v o r a b l e  f o r  t h e  depos i t i on  of m e t a l l i c  mine ra l s .  
There are numerous d e p o s i t s  of a wide spectrum of ores .  Most have n o t  been 
adequa te ly  explored us ing  modern methods. The Brady Glac ier  n i c k e l  d e p o s i t  
is adequa te ly  l a r g e  and r i c h  enough t o  produce commercial o re .  With 80 
pe rcen t  of t h e  U.S. n i c k e l  consumption p r e s e n t l y  being imported, i t  would 
be  prudent  t o  examine ways of developing t h i s  prospec t .  Other d e p o s i t s ,  
i nc lud ing  t h e  Alaska Chief Prospec t ,  have p o t e n t i a l  as l a r g e  low-grade copper 
d e p o s i t s .  

The o f f s h o r e  petroleum p o t e n t i a l  a long  t h e  southwestern p a r t  of t h e  Monument 
is cons idered  f a i r  t o  moderate. The onshore T e r t i a r y  sediments are considered 
t o  have poor p o t e n t i a l .  The t e n t a t i v e  boundaries  of t h e  Monument extend 
o f f s h o r e  t o  t h e  t h r e e  m i l e  l i m i t  and i n c l u d e  224,960 a c r e s  of l and  normally 
considered as S t a t e  of Alaska lands .  From t h e  S t a t e ' s  viewpoint, t h i s  land 
is  S t a t e  domain. 

Although a cons ide rab le  amount of geochemical exp lo ra t ion  work has  been 
completed on s t ream samples, a r e a s  under ly ing  i c e  f i e l d s  and g l a c i e r s  can  
n o t  b e  adequate ly  sampled f o r  geochemical m&hods. Thus t h e  Fairweather  
and Muir p rov inces  a r e  considered as be ing  only  p a r t i a l l y  explored.  



INTRODUCTION 

The Glacier Bay National  Monument, about 3,900 square m i l e s  i n  area  (excluding 
the  offshore  a rea  included within the  t h r e e  m i l e  l i m i t ) ,  i s  i n  southeastern 
Alaska some 100 m i l e s  west-northwest of Juneau. 

This r epor t  covers t h e  generalized geology and emphasizes t h e  known m e t a l l i c  
mineral t r ends  and deposi ts .  The area  is of s p e c i a l  i n t e r e s t  because of t h e  
l a rge  deposi t  of nickel-copper associated wi th  t h e  Crillon-LaPerouse i n t r u s i o n  
which under l i e s  p a r t  of Brady Glacier.  

The western p a r t  of t h e  Monument is dominated by t h e  Fairweather Range where 
elevations rise abrupt ly  from sea l e v e l  t o  more than 13,000 f e e t  i n  t h e  space 
of a few m i l e s .  Brady Glacier  occupies a l a r g e  a rea  wi th in  the  range and 
bedrock exposures i n  t h e  v i c i n i t y  a r e  l imi ted  t o  nunataks t h a t  protrude 
through t h e  g l a c i a l  i c e  and t o  narrow r idges  extending i n t o  the  g lac ie r .  

The e a s t e r n  p a r t  of Glacier  Bay National Monument extends i n t o  the  Chilkat 
Range where e leva t ions  a r e  lower and i c e  and snowfield cover i s  much l e s s  
widespread. 

The a rea  has no all-weather roads or t r a i l s ,  s o  access  is  l imited t o  boats ,  
f l o a t  p lanes  and he l i cop te r s .  

GEOLOGY 

STRATIGRAPHY 

The Glacier Bay National  Monument is  separated i n t o  f i v e  geologic provinces 
(geologic map). The Ter t i a ry  sediments of t h e  Coasta l  province a r e  discussed 
below : 

Bedded rocks of T e r t i a r y  age i n  the  Lituya d i s t r i c t  include marine and non- 
marine c l a s t i c  and volcanic  u n i t s  t o t a l i n g  a t  l e a s t  12,000 f e e t ,  which 
unconformably o v e r l i e  t h e  Mesozoic basement. The sequence has been subdivided 
in to  th ree  formations; t h e  Cenotaph Volcanics and Topsy formations, both of 
post-early Oligocene(?) t o  pre-middle Micoene age and t h e  Yakataga formation 
of Middle Miocene t o  e a r l y  Pleistocene age (Plafker ,  1967). The Topsy formation 
is  about 75 percent  hard calcareous concret ionary s i l t s t o n e  and 25 percent 
fine- t o  mediwn-grained gray and greenish-gray a rg i l l aceous  and carbonaceous 
sandstone. The Cenotaph Volcanics cons i s t  of a t  l e a s t  850 f e e t  of green, 
red,  and purple  volcanic  breccia and tu f f  over la in  by 400 f e e t  of interbedded 
green and red tuffaceous s i l t s t o n e  containing in terbeds  of green glauconi t ic  
sandstone and pebble-cobble conglomerate. The Yakataga formation disconformably 
over l i e s  both formations and consis ts  of a lower u n i t  of interbedded s i l t s t o n e  
and sandstone and a n  overlying upper u n i t  cons i s t ing  of sandy mudstone, s i l t s t o n e ,  
sandstone and minor conglomerate interbedded wi th  abundant conglomeratic 
sandy mudstone (marine t i l l i t e ) .  

Plafker (1967) has s tudied the  petroleum p o t e n t i a l  f o r  t h e  Ter t fary  rocks 
and concludes t h a t  t h e  petroleum p o t e n t i a l  of the  Ter t i a ry  sequence i n  t h e  
Monument is poor wi th in  t h e  area  of outcrop. He c i t e s  t h e  lack of o i l  and gas 
seeps, deformation of t h e  older s i l t s t o n e s  and a low organic content i n  t h e  
l e s s  deformed younger s i l t s t o n e s  i n  h i s  reasoning. 



The a n t i c l i n e  j u s t  south  of Lituya Bay probably does not  have s t r u c t u r a l  
c losure ,  and the  shallow p o t e n t i a l  reservoir  sands i n  t h e  Cenotaph and Topsy 
formations a r e  breached by erosion.  

Offshore p o t e n t i a l  is  unknown wi thin  the  three  m i l e  l i m i t .  S t ruc tu re  and 
source p o t e n t i a l  may improve i n  an offshore  d i r e c t i o n  but r e se rvo i r  rocks 
a r e  l i k e l y  t o  become sca rce r  wi th  increasing d i s t ance  from shore.  

The s t ra t ig raphy  f o r  t h e  Fairweather, Geikie, Muir and Chi lkat  Provinces a r e  
discussed a s  a u n i t .  Paleozoic rocks crop out  through t h e  e a s t  half  of the  
Monument and a r e  w e l l  exposed i n  the  Chilkat Province. An estimated maximum 
of 30,000 f e e t  of d e t r i t a l  c l a s t i c  rocks, mostly graywacke and a r g i l l i t e  
of S i l u r i a n  and poss ib ly  Devonian age, a r e  present .  To t h e  nor th  t h e  rocks 
appear t o  be comparable, but  wi th  t h e  addi t ion  of s i g n i f i c a n t  q u a n t i t i e s  of 
volcanic rocks. Carbonate and d e t r i t a l  c l a s t i c  u n i t s  of Middle Devonian age 
occur i n  t h e  north-central  and northwestern p a r t  of t h i s  province. Paleozoic 
rocks a r e  not  g r e a t l y  metamorphosed throughout most of t h e  Chi lkat  province. 
I n  t h e  Geikie and Muir provinces these  same rocks a r e  highly metamorphosed, 
crea t ing c o r r e l a t i o n  problems. 

Mesozoic s t r a t a  a r e  found i n  t h e  Fairweather and Coasta l  provinces and include 
th ree  def inable  u n i t s  : 

1. A low grade metamorphic u n i t  derived from d e t r i t a l  c l a s t i c  rocks and 
volcanic rocks found only west of the Fairweather f a u l t .  . 

2. An amphibolite u n i t  which may be equivalent t o  volcanic  rocks of T r i a s s i c  
age. 

3.  A b i o t i t e  s c h i s t  u n i t  derived from a graywacke-shale sequence of Ju rass ic  
and Cretaceous age. 

INTRUSIVE ROCKS 

In t rus ive  rocks of late Mesozoic t o  perhaps e a r l y  T e r t i a r y  age a r e  commonly 
present  i n  t h e  Geikie and Muir geologic provinces and occur i n  a l l  other 
provinces. Most of t h e  i n t r u s i v e s  i n  the  Monument a r e  d i o r i t e s  iden t i f i ed  a s  
hornblende quartz d i o r i t e ,  hornblende d i o r i t e ,  and biotite-hornblende quartz 
d i o r i t e .  Some bioti te-hornblende granodior i te  a l s o  occurs. These rocks a r e  
general ly f o l i a t e d  and most conta in  or a r e  bordered by hornblende quartz 
d i o r i t e  gneiss. In genera l  these  rocks appear t o  have been intruded before 
t h e  end of t h e  episode i n  which the  country rocks w e r e  deformed. 

The unfoliated rocks wi th in  t h e  Monument a r e  predominantly i n  t h e  Geikie 
province with i s o l a t e d  bodies i n  the  Chilkat ,  Muir and Fairweather provinces. 
These g r a n i t i c  rocks range from hornblende-biotite g ranod ior i t e  t o  b i o t i t e  
g r a n i t e  and because they l a c k  f o l i a t i o n  a r e  considered t o  have been intruded 
a f t e r  deformation of t h e  host  rocks. Dike rocks ranging from a p l i t e s  t o  
lamprophyres have been mapped i n  the  Monument. Many of t h e  d ikes  a r e  considered 
r e l a t i v e l y  young, and some have associated mineral  depos f t s  (MacKevett, 1971). 

The most important i n t r u s i v e  from a commercial minera l  aspect  is t h e  layered 
gabbro complex t h a t  occupies a p a r t  of the  Fairweather province. This complex, 



est imated t o  b e  30,000 f e e t  t h i c k ,  l o c a l l y  contains t h e  important Brady 
Glacier  nickel-copper s u l f i d e  depos i t s .  A t  l e a s t  two other  bodies of gabbro 
occur nearby and may conta in  s u l f i d e  deposi ts .  

STRUCTURE 

S t r u c t u r a l  genera l iza t ions  f o r  each province a r e  l i s t e d  below: 

Coasta l  Province 

1. The Ter t i a ry  sediments occupy two northwest-trending sync l ines  and one 
a n t i c  l i n e .  

2. The prominent Fairweather f a u l t  which separa tes  the  Coas ta l  and Fairweather 
province is  pa r t  of a n  extens ive  high-angle f a u l t  system extending from 
Yakutat Bay t o  western Baranof Is land t o  t h e  south. 

Fairweather Province 

North and northwest-str iking,  steeply-dipping f o l i a t i o n  is  prominent i n  
t h i s  province. 

Geikie  Province 

1. Characterized by p a r a l l e l  nor th  and northwest s t r i k i n g  f o l i a t i o n s  i n  
t h e  country rocks. 

2. Contains a prominent north-northwest s t r i k i n g  zone of discontinuous 
f a u l t s .  

3 .  Northwest s t r i k e s  and s t e e p  wester ly  d ips  suggests t h a t  rocks  i n  t h e  
Geikie province a r e  s t r a t i g r a p h i c a l l y  lower than rock u n i t s  i.n t h e  
Fairweather province. 

Muir Province 

1, Contacts and f o l i a t i o n s  s t r i k e  w e s t  t o  northwest and d ip  moderately t o  
s t eep ly  t o  t h e  north. 

2 .  The change from nor ther ly  t rends  near Muir Islet t o  wes te r ly  t r ends  
j u s t  nor th  suggests t h a t  major s t r u c t u r a l  d i s c o n t i n u i t i e s  occur i n  t h i s  
area. 

Chilkat  Province 

1. A change i n  s t r i k e ,  s i m i l a r  t o  t h a t  seen i n  the  Muir province,  has been 
mapped i n  the  northern p a r t  of t h e  Chilkat  province. This change is  
associa ted  with an east-west f a u l t  zone and, i n  t h e  western p a r t  of the  
province, by a high-angle reverse  f a u l t .  

2. Other than t h e  s t r u c t u r a l  complications mentioned, t h e  Chi lkat  province 
conta ins  rocks character ized by northwest s t r i k e  with moderate t o  s teep 
nor theas t  d ips  and l a r g e  magnitude f o l d s  overturned t o  t h e  southwest. 



GEOCHEMICAL STUDIES 

Geochemical s t u d i e s  i n  Glacier Bay National  Monument consis t  of an a n a l y s i s  
and i n t e r p r e t a t i o n  of 2,700-t stream and s o i l  samples col lec ted  by t h e  U.S. 
Geological Survey (MacKevett, 1971). The geochemical s tud ies  show both 
many l o c a l  concentrat ions of metals  i n  stream sediments and geographic 
d i s t r i b u t i o n s  f o r  individual  elements, A summary of the  r e s u l t s  of t h i s  
s tudy is included below: 

To ta l  Heavy Metals (Copper, Lead, Zinc) 

T o t a l  heavy metals  (THM) values a r e  genera l ly  higher i n  the  r e l a t i v e l y  un- 
metanorphosed d e t r i t a l  c l a s t i c  rocks of t h e  Chilkat  province, 

Spec i f i c  a r e a s  of high THM values a r e  : 

1. Head of Excursion River 
2. Near Miller Peak and Sandy Cove 
3.  Northwest of Tidal  I n l e t  near M t .  Merriam. 

Copper 

No copper anomalies were found i n  t h e  Muir province (not necessa r i ly  
negative s i n c e  t h i s  province i s  extens ively  covered with g l a c i e r s  and has 
few flowing streams from which stream samples could be co l l ec ted) .  

The Geikie province contains s e v e r a l  copper anomalies. 

Spec i f i c  l o c a l i t i e s  are :  

1. East  of Dundas Bay 
2. Near head of Taylor Bay 
3 .  Samples col lec ted  eas t  and w e s t  of t h e  c e n t r a l  p a r t  of t h e  Reid I n l e t  

a r e a  have an anomalous copper content .  
4 .  An i s o l a t e d  sample on the  w e s t  s i d e  of Tarr I n l e t  had a high copper 

content  
5 .  A s i n g l e  sample between Tarr and Reindeer I n l e t  contained a s l i g h t  copper 

anomaly . 

Lead - 
There a r e  broad a reas  of anomalous lead concentrat ions i n  t h e  southern p a r t  
of t h e  Chi lkat  province. 

Samples from t h e  northern and southern p a r t s  of t h e  Geikie province were 
anomalous f o r  lead.  

Spec i f i c  l o c a l i t i e s  are :  

1. South of Snow Dome 
2. Reid I n l e t  gold areas  
3 .  Drainages on t h e  Lamplugh Glacier  s i d e  of t h e  Reid I n l e t  gold a r e a s  
4 .  The highes t  lead value found is  from t h e  w e s t  shore of Tarr I n l e t  
5. Other minor anomalous a reas  inc lude drainages entering t h e  south  s i d e  

of Johns Hopkins I n l e t  and a l s o  e a s t  of t h e  Tarr Inlet. 



Molybdenum 

The l a r g e s t  a r e a  of anomalous molybdenum content  is  i n  the  northernmost 
Chilkat province near Mount Marian. 

Other a r e a s  of p o s s i b l e  s igni f icance  a r e  near Miller Peak and Sandy Cove 
and near t h e  head of Dundas Bay. 

Detai led s o i l  sampling disclosed anomalous molybdenum values near t h e  Nunatak 
molybdenum deposi t .  

Chromium and Nickel  

The l a r g e s t  chromium anomaly i n  the  Chi lkat  province is  i n  upper Berg Creek. 
Other chromium ind ica t ions  a r e  found along a t r i b u t a r y  on the  west s i d e  of 
Queen I n l e t ,  and near Mount Wright. 

Other Elements 

A tungsten anomaly is  located a t  the  head of Dundas Bay and a s i l v e r  anomaly 
a t  Tarr I n l e t  and south  of Margerie Glacier .  

Speci f ic  a r e a s  of i n t e r e s t  r e la ted  t o  geochemical sampling a r e : .  

1. Eastern Dundas Bay area;  a small a rea  e a s t  of Dundas Bay contains two 
THM anomalies 

2. Miller Peak-Sandy Cove area;  located on t h e  east s i d e  of Glacier  Bay, 
south of Mount Wright. The samples a r e  character ized by r e l a t i v e l y  
high values  i n  THM, copper, chromium and n icke l .  These anomalies a r e  
in te rp re ted  as being derived from d i k e  and s m a l l  s c a l e  vein  minera l i za t ion  
i n  a l t e r e d  adjacent  country rock. Streams f a r t h e r  e a s t  d ra in  a mixed 
sedimentary t e r r a i n ,  including limestone, and z inc  anomalies may be 
r e l a t e d  t o  mineralized carbonate rock. Samples e a s t  of Beartrack River 
show r e l a t i v e l y  high volumes of THM and copper. Origin of these  
anomalies i s  unknown 

3 .  Mount Merriam area;  a complex a rea  i n  which many of the  streams conta in  
anomalous concentrat ions of molybdenum and THM. THM values apparently 
a r e  due t o  z inc  f o r  ne i the r  lead nor copper i s  abundant. The highes t  
concentra t ions  of molybdenum a r e  found i n  a smal l  a rea  eas t  of Campsite 
Island.  Reid I n l e t  gold area conta ins  t h e  main gold deposi ts  of t h e  
Monument, but  i t  is not  wel l  marked by geochemical pa t t e rns .  The 
anomalous a r e a s  f o r  copper and n icke l  have been indicated on t h e  geologic 
map of t h e  Monument. 

ECONOMIC PETROLEUM POTENTIAL 

Areas wi th in  t h e  boundaries of the  Glacier  Bay National Monument with obvious 
p o t e n t i a l  f o r  o i l  and gas a r e  the  onshore b e l t  of c o a s t a l  lowlands and f o o t h i l l s  
about four ( 4 )  m i l e s  wide and f o r t y  ( 4 0 )  m i l e s  long, southwest of t h e  Fairweather 
f a u l t ,  and t h e  T e r t i a r y  sediments t h a t  probably under l i e  a l l  t h e  adjacent  off -  
shore a reas  wi th in  t h e  i n d e f i n i t e  boundaries of the Monument. 



The descriptions of t h e  s t r u c t u r e  and s t ra t ig raphy  a r e  based on d e t a i l e d  
mapping by Miller and o t h e r s  (153, 1961). 

The sequence of bedded rocks of T e r t i a r y  age i n  the  Lituya d i s t r i c t  includes 
marine and non-marine volcanic  and c l a s t i c  sediments a t  l e a s t  12,000 f e e t  
t h i c k  which unconformably o v e r l i e  t h e  Mesozoic basement rocks.  

The Topsy formation and Cenotaph Volcanics may be p a r t i a l l y  age equivalent  
because of t h e i r  apparent i n t e r f i n g e r i n g .  Neither formation, where exposed 
on land,  appears t o  have s u i t a b l e  rese rvo i r  character  f o r  hydrocarbon 
accumulation. 

The Yakataga formation (8,400 f e e t  th ick)  comprises two u n i t s ;  a lower 
u n i t  of interbedded s i l t s t o n e  and sandstone and an overlying u n i t  of sandy 
s i l t s t o n e  with abundant conglomeratic sandy mudstone (marine till or  t i l l i t e ) .  

The l a c k  of organic source rocks and t h e  poor reservoir  c h a r a c t e r i s t i c s  
of t h e  onshore Ter t i a ry  rocks preclude the  probabi l i ty  of commercial o i l  
o r  gas production from them. 

S t ruc tu re  -- South of Lituya Bay, t h e  Ter t i a ry  rocks a r e  fo lded i n t o  a shallow 
sync l ine  and an asymmetric a n t i c l i n e  with a s teep west f l ank .  A t h r u s t  f a u l t  
p a r a l l e l i n g  the coast  separa tes  t h e  onshore sequence from t h e  th icker  offshore 
sequence of Ter t iary  rocks. This a n t i c l i n e  may not have s t r u c t u r a l  c losure  
(Plafker ,  1971) and i s  breached i n t o  t h e  p o t e n t i a l  r e se rvo i r  sands i n  the  
upper Cenotaph and Topsy formations . 
The s t r u c t u r a l  and s t r a t i g r a p h i c  character  of the  Ter t i a ry  rocks may extend 
from t h e  onshore Ter t i a ry  s e c t i o n  t o  the  thicker offshore  T e r t i a r y  sequence. 
It is poss ib le  t h a t  petroleum source rock p o t e n t i a l  and r e s e r v o i r  character  
may improve in a seaward d i r e c t i o n .  For these  reasons, t h e  o f f shore  petroleum 
p o t e n t i a l  should not be considered a s  unfavorable. 

METALLIC MINERALS 

Deposits of gold, s i l v e r ,  i ron ,  molybdenum, n ickel ,  t i tanium, copper and 
other  metals  a r e  known wi th in  t h e  boundaries of Glacier Bay National  Monument. 
The desc r ip t ion  of t h e  geology and depos i t s  of each l o c a l i t y  a r e  contained i n  
t h e  Mineral Resources of Glacier  Bay National Monument (U.S. Geol. Survey 
Profess ional  Paper 632). Edward H. Cobb has l i s t e d  t h e  l o c a t i o n  of mineral 
d e p o s i t s  f o r  t h e  Mount Fairweather, Juneau and Skagway quadrangles and these  
loca t ions  have been p l o t t e d  on t h e  bas ic  geologic map. I n  add i t ion ,  l o c a l i t i e s  
l i s t e d  by MacKevett and n o t  included on Cobb's maps have been p l o t t e d  on the  
geologic map. Stream sediment samples i n  which anomalous copper and nickel  
va lues  were obtained were p l o t t e d  t o  determines a reas  where high mineral  
concentrat ions might: be expected; thus  t h e  map combines most of t h e  da ta  a s  
t o  known mineral loca t ions  and geochemical prospects ,  The lack  of information 
i n  t h e  Brady Glacier a r e a  and surrounding high mountainous country is  due t o  
t h e  absence of stream sediment sources.  Thus, most of t h e  highlands of t h e  
Mount Fairweather quadrangle and t h e  northern p a r t  of t h e  Muir province have 
not  been evaluated. S ign i f i can t  undiscovered deposi ts  may be found by using 
modern geophysical methods, p a r t i c u l a r l y  i n  t h e  covered p a r t s  of the  
Fairweather Range. 



INDIVIDUAL DEPOSITS 

Severa l  individual  deposi ts  t h a t  appear t o  conta in  commercial o res  or  t h a t  
have a t t r a c t e d  a major exploratory e f f o r t  a r e  l i s t e d  below: 

Nunatak Prospect (Molybdenum) - Located e a s t  of Muir I n l e t ,  t h i s  is t h e  
l a r g e s t  known molybdenum deposi t  i n  t h e  Monument. This prospect  c o n s i s t s  
of stockworks of molybdenite-bearing quar tz  veins ,  disseminated molybdenite 
and a mineraLized f a u l t  zone. They occur mainly i n  a monzonite porphyry 
hornfe l s  but loca l ly  occur i n  a quar tz  monzoaite porphyry. Twenhofel's 
(1946) reserve  and grade es t ima tes  are:  540,000 tons of 0.169 percent  
molybdenum i n  the  f a u l t  depos i t ,  and 8,500,000 tons of 0.125 percent  
grade i n  t h e  stockworks. 

Brady Glacier  Prospect (Nickel-Copper) - Massive and disseminated nickel -  
copper s u l f i d e s  were discovered i n  1958 by t h e  Fremont Mining Company 
near t h e  w e s t  edge of Brady Glacier .  The s u l f i d e s  occur a t  t h e  southwest 
margin of a l a r g e  layered(?)  l o p o l i t h i c  in t rus ion  of gabbro and p e r i d o t i t e  
c a l l e d  t h e  Crillon-LaPerouse s tock.  (See at tached map.) The s u l f i d e s  
occur a s  disseminated g ra ins  and l e n t i c u l a r  masses. The g r a i n s  and small  
patches of s u l f i d e s  a r e  sca t t e red  through most of the  hos t  rock. Although 
t h e  s u l f i d e s  a r e  widely d i s t r i b u t e d  throughout the  nunataks, t h e  o v e r a l l  
average grade would probably be less than 0.5 percent n i c k e l  and 0.5 percent  
copper. Assays of t h e  enriched s u l f i d e  masses run 2-3% n i c k e l  and 1-1.4% 
copper. The l a rge  reserves  and grade i n d i c a t e  a commercial. depos i t .  
Also, by analogy with known commercial depos i t s  of s imi la r  c h a r a c t e r i s t i c s ,  
i t  is very poss ib le  t h a t  a s  t h e  b a s a l  contact  o t  the  u l t r amaf ic  complex 
is approached, higher grades of n i c k e l  and copper minera l iza t ion w i l l  
l i k e l y  be found. Exploration has included sampling and diamond d r i l l  
ho les  and r e s u l t s  have been op t imis t i c .  

3. Margerie Prospect - Located south  of Margerie Glacier ,  t h e  depos i t s  a r e  
i n  l i g h t  colored granodior i te  and hornfe ls .  They cons i s t  of mineral ized 
quar tz  ve ins ,  shear zones, and pyrophyll i te-r ich massive s u l f i d e  bodies. 
Samples from the  quartz ve ins  c a r r y  a s  much a s  2,000 ppm copper and 0.145 
ounce per ton of gold. High tungsten values  were noted i n  f l o a t .  
MacKevett, 1971, believed t h e  prospect  and i t s  environs warrant a more 
thorough examination. 

4. Alaska Chief Prospect (Copper, S i l v e r )  - This prospect i s  located  northwest 
of t h e  mouth of Glacier Bay. The prospect  i s  i n  calcareous contact  rocks 
east of a granodior i te  pluton.  ~ e s e r v e  est imates based on incomplete 
d a t a  approach 56,000 tons of one percent  copper but in fe r red  rese rves  
of unknown tonnage and grade extend beyond the  l a t e r a l  and depth limits on 
which t h e  56,000 tons of o r e  was ca lcu la ted .  This is a n  example of a 
depos i t  which through explora t ion could become a large  low grade commercial 
coppar mine. 

5 .  Reid I n l e t  (Gold) - The Reid I n l e t  lode  gold area includes t h e  r i d g e  south 
of Glacier  Bay which is bordered by Reid and Lamplugh Glac ie r s  and by 
Reid I n l e t .  A t o t a l  of $250,000 i n  gold has been produced from s i x  mines 
(estimated a t  $20 per  ounce). Production has been from t h i n  non-persistent 
quar tz  veins  and narrow a l t e r e d  zones contiguous t o  t h e  quar tz  veins .  
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AOFR // 47 

ALTERm AM> MINERALIZED ZONES REPORTED I N  

GEOLOGICAL SURVEY PROFESSIONAL PAPER 632 (MacKevett, 1971) 

Map Symbol 0 

Locat ion 

1. Lituya Bay Placers 

2. Southeast Lituya Bay 

Geologic S e t t i n g  

Hydrothermally a l t e r e d  zones wi th  minor gold 
values  

3. North Cr i l lon  Glacier  Copper-bear ing f l o a t  i n  moraine 

4. Northwest edge of Cr i l lon-  Layered mafic i n t r u s i v e  rocks i n  contact with 
LaPerouse stock adjacent  s c h i s t  ( i ron) 
t o  North Cr i l lon  Glacier  

5. North of Mount Marchainvil le  I ron  stained zones i n  layered mafic i n t r u s i v e  
rocks near contact  wi th  metamorphic rocks 

6. West of Tarr I n l e t  south of Altered and brecciared zones i n  granodior i te  
Mar g er i e  Glacier 

7, South shore of Johns Hopkins Hornf els with disseminated s u l f i d e s  throughout 
I n l e t  an  extensive zone 

8. South s i d e  of Johns Hopkins Oxidized pyrite-bearing igneous complex 
I n l e t  west of Lamplugh Glacier  

9. South s i d e  of Johns Hopkins Altered g r a n i t i c  rocks wi th  copper-stained 
I n l e t  west of Lamplugh Glacier  f r a c t u r e s  

10. West of Lamplugh Glacier  Hornfels containing disseminated p y r i t e  

11. Southwest of Lamplugh Glacier  Copper-stained hornfe l s  c u t  by quartz veins.  
Zone i s  more than a hal f  m i l e  long and a 
quar ter  m i l e  wide 

12. West of Reid Glacier  Altered zones i n  metamorphic rocks 

13. East of Reid Glacier  Altered zones a s  much a s  25 f e e t  th ick  i n  
s t rongly  folded metamorphic rocks,  mainly 
marble 

14. North of Car re l  Glacier  J o i n t  coatings i n  d i o r i t e  rock throughout 
a l a r g e  area  



15. East  of Upper Muir I n l e t  I r o n  s t a i n e d  b recc i a  and shea r  zones 
between 1 and 1 2  f e e t  t h i c k  

16. Eas t  of Muir I n l e t  Small p y r i t e - r i c h  pods l e s s  t han  s ix  f e e t  
long and 1 f o o t  t h i c k  i n  l imes tone  

1 7 .  Eas t  of Muir I n l e t  A l t e r ed  g r a n i t e  rock  

18. Near Eas t  border of 
Monument 

Bleached and a l t e r e d  zone 20 f e e t  t h i c k  i n  
granod i o r  i t e  

19. West of t h e  head of Geik ie  Molybdenite a s soc i a t ed  w i t h  g a r n e t  i n  
I n l e t  t a c t i t e  ( reported by Smith, 1942,  p .  178) 
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METALLIC MINERAL LOCATIONS COMPILED BY CORB, 1 9 7 2  

Map Symbol A 

Map No. Name and P r i n c i p a l  Refer  encE Commodity 

1 Margerie:  MacKevett and o t h e r s ,  1971, p .  43 Co, Cu, Au, W 

2 T a r r  I n l e t :  MacKevett and o t h e r s ,  1971, p. 43 C u 

3 Reid Glac i e r :  MacKevett and o t h e r s ,  1971, p .  43 C u 

4 Gable Mountain: MacKevett and o t h e r s ,  1971, p. 43 Cu, Ag 

5 Minnesota Ridge: MacKevett and o t h e r s ,  1971, p. 43 C u 

6 Mount Brack: MacKevett and o t h e r s ,  1971, p. 4 ,  40, Cd, Pb, Ag, Zn 
54-55 

7 McBride Glac i e r :  MacKevett and o t h e r s ,  1971, p.  66-67 Au 

8 Casement G lac i e r :  MacGevett and o t h e r s ,  1971, p .  74 Cu, Mo 

9 Adams I n l e t :  MacKevett and o t h e r s ,  1971, p. 41-42 Co, Cu 

10 White Glac i e r :  MacKevett and o t h e r s ,  1971, p. 42 Cd, Cu, Ag, Zn 

11 Sandy Cove: Reed, 1938, p. 65-68; MacKevett and Cu, Fe ,  Au, RE, Ag 
o t h e r s ,  1971, p .  64-66 

12  Berg Mountain: Lathram, Loney, and o t h e r s ,  1959 RE 

13 Unnames occurrence: Lathram, Loney and o t h e r s ,  1959 Co, Cu 

14  Unnamed occurrence: Lathram, Loney and o t h e r s ,  1959 Cu 

15 Mount Young: MacKevett and o t h e r s ,  1971, p. 4 1  Cu, Ag, Zn 

16  Mount Young: Lathram, Loney and o t h e r s ,  1959 Cu 

17 Unnamed occurrence: Lalhram, Loney and o t h e r s ,  1959 C u 

18 L i tuya  Bay: Kennedy and Walton, 1946, p .  7 1  Cu 

19 Lieuya Bay: MacKevett and o t h e r s ,  1971, p. 64 Au 

2 0 South C r i l l o n  Glac ier :  Kennedy and Walton, 1946, Cu, Fe  
p. 71; MacKevett and o t h e r s ,  1971, p ,  53 

2 1 North C r i l l o n  Glacier  : Kennedy and Walton, 1946, p .  7 1  Cu 



22 & 23 North C r i l l o n  Glacier:  MacKevett and o t h e r s ,  1971, Cu 
p .  52 

Tarr I n l e t :  MacKevett and o the rs ,  1971, p .  51 Cu 

Johns Hopkins I n l e t :  MacKevett and o the rs ,  1971, p .  41 Cu 

Johns Hopkins I n l e t :  Reed, 1938, p .  51-52; MacKevett Cu, Ag 
and o t h e r s ,  1971, p. 51-52 

Tarr  I n l e t :  MacKevett and o the rs ,  1971, p .  41 Cu 

Johns Hopkins I n l e t :  MacKevett and o the rs ,  1971, p .  4 1  Cu 

Johns Hopkins I n l e t :  MacKevetr and o the rs ,  1971, p .  52 Cu 

Parker, Twenhofel, Reed, and Gates, 1949, p.  33-34 Au, Pb 

LeRoy, Twenhofel, Reed, and Gates, 1949, p .  32-34; Cd, Cu, &, Pb, 
Roseman, 1959a, p. 45-46; MacKevett and o t h e r s ,  1971, Ag, Zn 
p .  55-59 

Rainbow, Twenhofel, Reed and Gates, 1949, p .  31, 33-34; &, Pb, Agy Zn 
MacKevett and o the rs ,  1971, p .  59-60 

Ptarmigan Creek: Rossman, 1959a, p . 55-56 

Monarch: Rossman, 1959a, p .  48m52; MacKevett and 
o the rs ,  1971, p. 60-62 

Sent inel :  Rossman, 1959a, p .  54; MacKevett and 
o the rs ,  1971, p. 60 

Incas: Rossman, 1959a, p .  46-48; MacKevett and 
o the rs ,  1971, p .  62 

Rambler: Rossman, 1959a, p .  55; MacKevett and 
o the rs ,  1971, p. 64 

'Highland Chief: Rossman, 1959a, p. 54-55 

Galena: Twenhofel, Reed and Gates, 1949, p .  31,33; 
MacRevett and o the rs ,  1971, p.  63 

Sunrise: MacKevett and others ,  1971, p .  62-63 

Itopalong and Whirlaway: Rossman, 1959a, p . 56 

Unnamed occurrence: Rossman, 1959a, p .  56 

Lamplugh Glacier :  MacKevett and o the rs ,  1971, p. 79 

Gi lbe r t  I s land:  Rossman, 1963b, p. K40 

Zn 

Au, - Pb, RE 

Au, Pb - 

Au, Pb, Ag, Zn 

Au 

Au, Pb, A g ,  Zn - 



Gilbert Island: Rossman, 1963b, p, K50; MacKevett 
and others, 1971, p. 50-51 

Unnamed island: MacKevett and others, 1971, p. 50-51 Cu, Mo 

Au, Ag, Zn Bluemouse Cove: Rossman, 1963b, p .  K50; MacKevett 
and others, 1971, p. 50 

Tidal Inlet: MacKevett and others, 1971, p. 50 Co, Cu, Ni 

Au 

Cu, Mo 

Cu, Ag 

Russel Island: MacRevett and others, 1971, p. 67 

Rendu Inlet: MacKevett and others, 1971, p. 79 

Rendu Inlet: Rossman, 1963b, p. K48-K49; MacKevett 
and others, 1971, p. 69 

Rendu Inlet: MacKevett and others, 1971, p. 70 Co, Fe 

Co, Ni 

Mo - 
Co, Cu, Fe 

Cu, Mo 

Rendu Inlet: MacKevett and others, 1971, p. 50, 73 

Triangle Island: Rossman, 1963b, p. K49 

Queen Inlet: MacKevett and others, 1971, p. 70-72 

Wachusett Inlet [Plateau Glacier): MacKevett and 
others, 1971, p. 78 

Bruce Hills: Rossman, 1963b, p. K49-K50; MacKevett 
and others, 1971, p. 48-50 

Cu, Pb, Mo, Zn 

Nunatak: Twenhofel, Robinson, and Gault, 1946, 
p. 9-18; Rossman, 1963b, p. K49; MacKevett and 
others, 1971, p. 74-78 

Cu, Au, Mo, Ag 

Red Mountain: MacKevett and others, 1971, p .  55 Cii, Zn 

Mo 

Cu, Fe, Zn 

Adams Inlet: Smith, 1942, p. 178 

North Marble Island: Rossman, 1936b, p .  K51; 
MacRevett and others, 1971, p. 44 

South Marble Island: Reed, 1938, p. 69, 79 

Willoughby Island: Reed, 1938, p. 70 

Willoughby Island: Reed, 1930, p. 70-72; Rossman, 
1963b, p. K48 

Francis Island: Buddington, 1926, p. 56: MacKevett 
and others, 1971, p. 45 

Cu, Au, Ag 

Shag Cove: MacKevett and others, 1971, p. 51 Cor Cu 



Brady Glac ier :  Cornwall,  1971 Co, Cu, N i  

Mount Marchainvi l le :  MacKevett and o the r s ,  1971, p .  52 Cu 

Ast ro labe  Peninsula:  Rossman, 1963a, p .  ~44-F45 

Abyss Lake: MacKevett and o t h e r s ,  1971, p .  72 

Brady Glac ier :  Rossman, 1963a, p .  K50 

Dundas Bay, w e s t  arm: MacKevett and o t h e r s ,  1971, 
p. 5 1  

Unnamed occurrence: MacKevett and o the r s ,  1971, p .  48 

Dundas Bay: MacKevett and o t h e r s ,  1971, p.  48 

Alaska Chief: MacKevett and o t h e r s ,  1971, p .  45-48 

Dundas Bay: MacKevett and o t h e r s ,  1971, p. 70 

Dundas River:  MacKevett and o t h e r s ,  1971, p. 62 

Taylor Bay (Brady G l a c i e r ) :  Rossman, 1963b, p .  K50-51 

Oregon King Consol idated:  MacKevett and o t h e r s ,  
1971, p. 67-68 

Liruya Bay: Mertie, 1933, p .  133-135; Rossman, 1957 

Woodlake (Dundas River )  : Rossman, 1936b, p. K50 

Geik ie  I n l e t :  Smith, 1942, p .  178 

Fe 

Cu, Fe 

Co, Cu, Au, Ni, 
Ag, Zn 

F e 

Au (p l ace r )  

Au (p l ace r )  

Au (p l ace r )  

Au, P t  (beach 
p l a c e r s )  

Au (p l ace r )  

Cu, Fe 


