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GEOLOGY OF THE DRY PASS AREA, 

SOUTHEASTERN ALASKA 

Gordon Herreid & M. A. Kaufman 

INTRODUCTION 

Present  i n t e r e s t  i n  t h e  Dry Pass a rea  i s  t h e  r e s u l t  of  a new 
discovery of molybdenite by M r .  Angus L i l l i e  of Tokeen, Alaska, who 
has  prospected i n  t h e  a rea  f o r  a number of years .  During May 1963 
t h e  authors  spent  10  days field-mapping t h e  area,  and one day exam- 
i n ing  t h e  showings a t  Devi l f i sh  Bay, 5 m i l e s  t o  t h e  southeast .  We 
a r e  indebted t o  M r .  L i l l i e  f o r  guidance t o  t h e  var ious  showings. 
H i s  f a m i l i a r i t y  with t h e  mineral  depos i t s  and t h e  geology g r e a t l y  
f a c i l i t a t e d  t h e  f i e l d  work. 

The map a rea  i s  loca ted  on Kosciusko Is land,  45 m i l e s  WSW 
of Wrangell, I t  has  no permanent inhabi tants .  The t e r r a i n  h a s  been 
g l a c i a t e d ,  and a s  a r e s u l t  has  many lakes ,  sharp r e l i e f  with numer- 
ous  c l i f f s ,  and l i t t l e  o r  no s o i l  cover on most of the upland. Most 
of the  area is  heav i ly  timbered with no underbrush, and bedrock i s  
covered by a t h i n  mantle of moss and f o r e s t  l i t t e r .  Bedrock expos- 
u re  i s  est imated t o  be l e s s  than 5 p e r  c e n t  of t h e  area,  exposures 
being p resen t  mainly along streams, on c l i f f s ,  and a t  t h e  r o o t s  of 
f a l l e n  t r e e s .  

A marble quarry  h a s  been worked nor th  of the  map area ,  and 
a high grade molybdenum-chalcopyrite ve in  h a s  been explored on t h e  
south edge of the  map area.  The work on t h e  ve in  took p l a c e  during 
and a f t e r  t h e  f i r s t  World War, I t  has  been repor ted  on i n  seve ra l  
U.S. Geological Survey Bul l e t ins ,  the  most r ecen t  of which ( ~ o b i n -  
son, 1946) g ives  measured and indica ted  rese rves  of 10,000-20,000 
tons  of 1.5 p e r  c e n t  MoS2. 



Chart 138 
I mile 

GEOLOGIC MAP OF THE DRY PASS AREA 

[ Banded hornfels Bedding-~ncl~ned, vertical, u w r  side of bed urknown 

0 Marble Attitude of mlnor folds a d  l~neatrons shown 

0 Fetdsspar porphyry 5*~ Fol~ltlon-att~tucle of minor folds and llneot~ons shown 

a Tactlte x Ore showing 
/--.... . :f,.;'l DIWI~Q and quartz dlorlte Geolcg~c contact - def I ned, q m x ~ m a k ,  assumed 

- Dikes, manly dior~tic 

Geology by Gorrlon Herraid and 
M.A. Kaufman, May 1963 

Topography from U.S. Fbrest S m v r ~  1 31,680 map 
of the ktersburg (A-5) quadrangl~ 



GEOLOGY 

Buddington and Chapin (1930 P l a t e  1) map a wide a r e a  around 
Dry Pass a s  underlain by limestone and graywacke of S i l u r i a n  age 
and c u t  by a 5x15 mile  d io r i t e - to -g ran i t e  b a t h o l i t h .  They descr ibe  
the  regional  s t r u c t u r e  a s  a synclinorium with most f o l d s  t rending  
northwestward. The map a rea  of t h i s  r e p o r t  l i e s  along the  west 
s i d e  of t h e  b a t h o l i t h ,  Bedrock i s  banded a r g i l l i t e ,  marble, and 
graywacke which has  been intruded by hornblende d i o r i t e .  Contact 
metasomatized sedimentary rock ( t a c t i t e )  occurs  l o c a l l y ,  with o r  
without associa ted  molybdenite, cha lcopyr i te ,  s c h e e l i t e ,  and magnetite. 

Sedimentary Rocks: 

Marble - The calcareous rock i n  t h e  a rea  h a s  been con tac t  -. 

metamorphosed t o  a l i g h t  gray marble with g r a i n s  up t o  1 mrn i n  dia-  
meter. This  roclc i s  rudely f o l i a t e d  with t h e  su r faces  p a r a l l e l  t o  - 
t h e  genera l  o r i e n t a t i o n  of f a i n t  gray bands about 1 mm wide. These 
gray bands i n t e r l a c e  so a s  t o  o u t l i n e  l e n t i c u l a r  rods of t h e  l i g h t  
gray marble which plunge s t e e p l y  southwest. The southwest plunging 
rods l i e  p a r a l l e l  t o  t h e  f o l i a t i o n  p lanes  and g ive  t h e  rock exposures 
a f l u t e d  o r  l i n e a t e d  sur face .  The marble i s  i n  gradat ional  con tac t  
with t h e  banded hornfe l s .  

Banded h o r n f e l s  - The southwest p a r t  of t h e  a rea  i s  under- 
l a i n  by dark f ine-grained conspicuously banded h o r n f e l s  with brownish 
gray t o  greenish gray l a y e r s  which rep resen t  o r i g i n a l  bedding. 
These bands a r e  genera l ly  1 t o  2 inches th ick .  I n  p laces  fine-grain- 
ed dark gray l imestone bands occur. With an increase  i n  t h e  percent-  
age of l imestone beds the  rock grades i n t o  t h e  massive marble descr ibed 
previously.  Along t h e  shore j u s t  nor th  of Shakan t h i s  change t akes  
p lace  over a d i s t ance  of about 400 f e e t .  

The h o r n f e l s  i s  composed of subhedral andesine and ortho- 
c l a s e  f e ldspar  c r y s t a l s  (genera l ly  l e s s  than 0.1 rnm long)  i n  a f ine -  
grained quartzose groundmass with pa tches  of c a l c i t e .  Masses and 
s c a t t e r e d  g r a i n s  of clinopyroxene about Lhe same s i z e  as the  f e lds -  
pa r  rep lace  the  f e l d s p a r s  and groundmass and make up an est imated 
20 t o  30 pe r  c e n t  of t h e  rock. No s c h i s t o s i t y  o r  p r e f e r r e d  o r i en ta -  
t i o n  of mineral  g r a i n s  i s  present .  Development of t h e  pyroxene i s  
due t o  con tac t  metamorphism of the  previous ly  folded calcareous silt- 
s tone  by t h e  Dry Pass i n t r u s i v e .  

Age r e l a t i o n s h i p  of sedimentary roclc u n i t s  - The gradat ion  
of t h e  banded graywacke-sil tstone i n t o  marble i n d i c a t e s  t h a t  these  
rocks a r e  p a r t  of t h e  same sedimentary sequence. No evidence was 



found t o  i n d i c a t e  the  age of the  rocks o r  t o  determine whether the  
banded a r g i l l i t e  l i e s  s-Lrat igraphical ly  above o r  below t h e  l imestone, 

Igneous Rocks: 

Feldspar porphyry - Along t h e  north s i d e  of the  map a rea  
p o r p h y r i t i c  s i l l s  ( 2 ' )  a r e  p resen t  i n  t h e  limestone. The porphyry 
i s  composed of subhedral andesine g r a i n s  up t o  4 mm long i n  a f ine -  
grained quartzose groundmass, Randomly o r i en ted  fine-grained b i o t i t e  
(about 5 p e r  cen t  of the  rock) and a c t i n o l i t e  ( l e s s  than 1 p e r  c e n t )  
rep lace  t h e  groundmass and t o  some ex ten t  t h e  andesine. The develop- 
ment of b i o t i t e  and a c t i n o l i t e  i n  t h e  rock i s  a con tac t  metamorphic 
e f f e c t  associa ted  with the  Dry Pass i n t r u s i v e .  Their  presence d a t e s  
t h e  porphyry a s  p re - in t rus ive  i n  age. A few f i n e  p y r r h o t i t e  ( ? )  
g r a i n s  occur i n  t h i s  roclc, 

Dry Pass b a t h o l i t h  - The marginal p a r t s  of t h e  Dry Pass 
b a t h o l i t h  which f a l l  i n  the  map a rea  vary from d i o r i t s  t o  granodior- 
i t e  i n  composition, Megascopically t h e  rock v a r i e s  from l i g h t  col-  
ored g ranod io r i t e  and quar t z  d i o r i t e  of g r a n i t i c  appearance t o  a 
darker  colored d i o r i t e  and monzonite which i n  p laces  conta ins  up t o  
25 pe r  c e n t  rudely o r i en ted  hornblende phenocrysts. These rocks 
a r e  f r e s h  and unal te red  t o  c1a.y o r  l imonite ,  even where they c a r r y  
a small percentage of s u l f i d e  o r e  minerals,  An est imated 1 t o  2 pe r  
cen t  of disseminated Fe, Cu, and M o ,  s u l f i d e s  were seen i n  p l a c e s  i n  
the  i n t r u s i v e ,  Quar tz  ve ins  a r e  p resen t  l o c a l l y  and may conta in  a 
small percentage of these  su l f ides .  

Four specimens of t h e  i n t r u s i v e  have been examined micro- 
scop ica l ly ,  These a r e  a l l  medium-grained granular  rock with phsno- 
c r y s t s  of subhedral hornblende ( t o  2-3 mm) and anhedral clinopyroxene 
( t o  2 min) s e t  i n  a matr ix  com~losed e s s e n t i a l l y  of subhedral plagio-  
c l a s e  c r y s t a l s  about 1 rnrn i n  length.  Quar tz  and a small percentage 
of o r thoc lase  occur a s  i r r e g u l a r  i n t e r s t i t i a l  pa tches  between t h e  
p lag ioc lase  and maf i c  g ra ins .  Sphene, magnetite, and a p a t i t e  a r e  
s c a t t e r e d  throughout t h e  rock, mainly along c r y s t a l  boundaries, 
p a r t i c u l a r l y  a t  the  edge of the  ma£ i c s ,  b u t  a l s o  between p lag ioc lase  
g ra ins .  Magnetite and sphene a l s o  occur a s  inc lus ions  i n  t h e  horn- 
blende and pyroxene phenocrysts.  P y r i t e  i s  commonly associa ted  with 
epidote  and quar t z  i n  i r r e g u l a r  pa tches  replac ing  p lag ioc lase  main- 
l y  along g r a i n  boundaries. 

A two-stage cooling h i s t o r y  of the  i n t r u s i v e  i s  suggested 
by t h e  p lag ioc lase  g ra ins .  Many a r e  zoned and these  commonly have 
c l e a r  r i m s  with o s c i l l a t o r y  zoning around o lde r  , f r ac tu red ,  somewhat 
a l t e r e d  cores ,  I n  scme g r a i n s  these  cores  have d i f f e r e n t  c r y s t a l l o -  
graphic  o r i e n t a t i o n  than the  surrounding r i m s .  I n  one rep resen ta t ive  



g r a i n  t h e  composition of the  core i s  approximately An-50 while  t h e  
r i m  v a r i e s  between An-37 near the  i n s i d e  and An-28 a t  the edge. 

TABLE 1: Mineralogical Composition of Igneous Rocks from t h e  Dry 
Pass Bathol i th ,  

Quar tz  .lo% 
Orthoclase ., 10% 
Plagio- 
c lase*  60% (An-34) 
B i o t i t e -  
c h l o r i t e  ~ 1 0 %  
Hornblende .: 10% 
Clino- 
pyroxene 
Apa t i t e  

Sphene 1-2% 
Opaque 1% (Mag.) 

S e r i c i t e  2% 
Epidote 1% 
Garnet 1% 

4% 
0*2% 

( p y r i t e )  
0.4% 
0,4% 

( p y r i t e  & 

molybdenite) 

Type of Visual ivIodal Analysis Modal Analysis Modal Analysis 
Analysis Estimate 513 p o i n t s  350 p o i n t s  540 p o i n t s  

quar t z  rock type 
d i o r i  t e  

monzoni t e  d i o r i t e  grano- 
d i o r i t e  

S shore Devil- 
1/3 mile f i s h  Bay on 

Location SSg ore 500 f t  E o r e  500 f t  W o r e  p t ,  $ mile  NE 
showing # 3 showing # 10 showing # 11 D.F.B. o r e  

showing # 1 

* Plagioc lase  composition given i s  the  average of severa l  unzoned 
g ra ins .  



Pyroxene g r a i n s  a re  commonly p a r t l y  a l t e r e d  t o  hornblende, 
bu t  most of t h e  l a r g e  hornblende phenocrysts contain no r e l i c t  
pyroxene and probably a re  the  r e s u l t  of d i r e c t  c r y s t a l l i z a t i o n  from 
the  melt  r a t h e r  than a l t e r a t i o n  of pyroxene. Plagioclase g ra ins ,  
which a r e  r e l a t i v e l y  small cornpared t o  those i n  t h e  matr ix ,  a r e  
p r e s e n t  a s  inc lus ions  i n  t h e  hornblende and pyroxene phenocrysts.  
Apparently the  mafic g r a i n s  reached t h e i r  l a r g e  s i z e  whi1.e the  plagio-  
c l a s e  g r a i n s  were s t i l l  small-, and p lag ioc lase  continued t o  c r y s t a l -  
l i z e  a f t e r  c r y s t a l l i z a t i o n  of -the mafics ceased. Magnetite and 
sphene began c r y s t a l l i z a t i o n  with t h e  mafics, b u t  continued t o  form 
probably u n t i l  a f t e r  the  end of p lag ioc lase  c r y s t a l l i z a t i o n .  Quar tz  
and o r thoc lase  a r e  l a t e r  tharr the  p lagioc lase .  P y r i t e ,  ep idote ,  and 
a t  l e a s t  p a r t  of the  quar t z  ;ire l a t e  and may be hydrothermal. Moly- 
bdeni te  i s  associa ted  with the p y r i t e  and is  probably the  same age. 

The con tac t  metamorphic e f f e c t s  around t h e  b a t h o l i t h  and 
i t s  t e x t u r e  i n d i c a t e  c l e a r l y  .t.hat it i s  of magmatic o r i g i n .  

Dikes - Dikes were only recognized along t h e  western s i d e  
of t h e  b a t h o l i t h  where exposu.res a r e  good. These a r e  shown on t h e  
geologic map, For the  most p a r t  they a r e  of d i o r i t i c  composition 
and appear t o  be o f f  shoots  from the  b a t h o l i t h ,  Several  aphan i t i c  
t o  medium grained d i o r i t i c  d ikes  with hornblende phenocrysts occur 
west and north of S u t t e r  Lake. These a re  up t o  20 f t  wide, s t r i k e  
a t  l a r g e  angles  t o  the  bathol i . th  and appear t o  be nea r ly  v e r t i c a l .  
A magnetite showing 2% f t  wide, length  unknown due t o  cover,  occurs  
along t h e  con tac t  of one of these  d ikes  with the  marble country 
rock a t  o r e  showing # 9 .  

One-third mile nortkiwest of o re  showing # 1 a hornblende 
larnprophyre dike about 40 f t  wide occurs  a s  rubble a t  the head of 
a small b i g h t ,  The hornblende i s  euhedral i n  a c h l o r i t i c  ground- 
mass, One-eighth mile f u r t h e r  north a white f e l s i t e  dike 20 f t  
wide occurs  along the  shore. I t  conta ins  quar t z  and fe ldspar  
phenocrysts and an est imated one-half per  cent  disseminated p y r r h o t i t e .  

S t ruc tu re  : 

A l l  of t h e  measured o r i e n t a t i o n s  of banding i n  the  banded 
h o r n f e l s  and marble have been p l o t t e d  on an equal  a rea  s te reographic  
n e t  t o  i l l u s t r a t e  the  s t r u c t u r a l  r e l a t i o n s h i p  of t h e  two rock types  
with one another (Fig.  l ) ,  The po les  (perpendiculars )  of t h e  banding 
and f o l i a t i o n  p lanes  a l l  f a l l  roughly along a s i n g l e  g r e a t  c i r c l e ,  
This  regular  d i s t r i b u t i o n  of a t t i t u d e s  i s  t h e  r e s u l t  of fo ld ing  of 
rocks about an a x i s  t rending approximately S55W with a 50' S W  plunge. 
The s t r u c t u r a l  homogeneity i n  the  area i n d i c a t e s  t h a t  the  f o l i a t i o n  
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Figure 1. Lower hemisphere, equal  a r ea  p r o j e c t i o n  

- -  normal t o  f o l i a t i o n  o r  bedding ( a l l  
a t t i t u d e s  taken i n  banded ho rn fe l s  
and marble a r e  p l o t t e d )  

0 - -  pole  of g r e a t  c i r c l e  through do t s  

X - -  a x i s  of minor fo ld  

Figure 2. The Angus L i l l i e  rnolybdeniun depos i t  

Continuous c h i p  sample a long  e a s t  w a l l  of t rench  
length  730 %Cu IJJ 

A 10'  0.35 .09 0 
B 10 '  0.04 . 0.5 0  
C 10 '  0.16 . 0:Z 0  
D 10'  0.16 .03 0  
E 10'  0.18 . W+ 0  
F 6  ' 0.04 . t r  0  

weighted average over  56 f t .  -- 0.16"/.0 

brown a r n e t  t a c t i t e  I (horn e l s )  

green pyroxene t a c t i t e  

d i o r i t e  

disseminated molybdenite 

hand dug t rench  

fine grainad 
diorita dikes 



p lanes  and gray bands i n  the  marble were, before they were folded,  
p a r a l l e l  t o  the  sedimentary banding i n  the  hornfe ls .  Thus t h e  
p lanar  s t r u c t u r e s  i n  the  marble represent  o r i g i n a l  bedding p lanes .  
Due t o  t h e  p l a s t i c  behavior of the  marble, these  bedding p lanes  have 
been folded on a s c a l e  of a few inches o r  l e s s  and sheared o u t  so 
t h a t  only f o l d  hinges and f o l i a t i o n  sur faces  p a r a l l e l  t o  the  a x i a l  
p lane  remain. The sinuous contac t  between t h e  marble and banded 
s i l t s t o n e  i s  an ind ica t ion  t h a t  l a r g e r  f o l d s  of t h i s  o r i e n t a t i o n  
a r e  a l s o  p r e s e n t  i n  t h e  map area.  A c lose  approximation of t h e  pro- 
f i l e  of these  l a r g e r  f o l d s  can be seen by viewing t h e  marble-horn- 
f e l s  con tac t  with the  eye a t  the  nor theas t  corner  of the  map looking 
southwest, down a t  an angle of 50°, p a r a l l e l  t o  t h e  plunge of t h e  
fo lds .  Evident ly these  f o l d s  a r e  recumbent. 

The f o l d  axes i n  t h e  map a rea  t r end  a t  about r i g h t  angles  
t o  t h e  regional  northwest t rending f o l d s  descr ibed by Buddington 
and Chapin (1929),  I t  i s  poss ib le  t h a t  t h e  northwest fo ld ing  i s  
younger and, i n  the  map a rea ,  h a s  r e s u l t e d  i n  t h e  r e fo ld ing  of beds 
previous ly  folded on a smaller sca le .  This would account f o r  t h e  
50° plunge of t h e  f o l d  axes i n  the  map a rea ,  The homogeneity of 
the  fo ld ing  i n d i c a t e s  pass ive  in t rous ion  of the  b a t h o l i t h  i n  t h e  
map a r e a -  

MINERAL DEPOSITS 

Ore minerals  occur i n  white marble, t a n  t o  green t a c t i t e ,  
and d i o r i t e .  Most of the  showings occur i n  t a c t i t e ,  except  f o r  the  
l a r g e s t ,  t h e  Shakan vein,  which i s  i n  d i o r i t e .  The p r i n c i p a l  known 
depos i t s  i n  the  map a rea  a r e  t h e  Shakan molybdenite-chalcopyrite- 
magnetite ve in  and the Dry Pass molybdenite-chalcopyrite depos i t .  
With t h e  exception of t h e  magnetite depos i t  a t  Devi l f i sh  Bay, t h e  
o t h e r  showings i n  the  map a rea  a r e  small exposures of molybdenum, 
chalcopyr i te ,  and s c h e e l i t e -  

Shakan Molybdenum-Copper Deposit (o re  showing #2 ) : 

The following account i s  based mainly on t h e  r e p o r t  by 
Robinson (1946). The property was v i s i t e d  only b r i e f l y  by t h e  
authors  . 

The Shakan molybdenum prospect  occurs  i n  a gen t ly  dipping 
(10-20's) shear zone of v a r i a b l e  s t r i k e  ( ~ 8 5 ~ - ~ 7 0 ~ )  c u t t i n g  horn- 
blende d i o r i t e ,  The zone i s  exposed sporad ica l ly  f o r  800 f t  along 
i t s  d i p  d i r e c t i o n  on a nor th-nor theas ter ly  t rending west f ac ing  
r idge .  I n  most of t h e  p i t s  along t h i s  length  t h e  shear  zone appears 



t o  have a width vary ing  between 4-6 f e e t ,  Mine ra l i za t ion  c o n s i s t s  
of  molybdenite,  c h a l c o p y r i t e ,  s p h a l e r i t e ,  p y r i t e ,  and magneti te* 
a s s o c i a t e d  wi th  coa r se  g ra ined  o r t h o c l a s e  and wi th  q u a r t z ,  b i o t i t e ,  
muscovite, and sphene a long wi th  v e i n s  of q u a r t z ,  a d u l e r i a ,  and 
ep ido te .  The o r e  and gangue a r e  mainly r e s t r i c t e d  t o  t h e  shear  
zone, w i th  on ly  minor amounts of  d isseminated s u l f i d e s  i n  t h e  i n t r u -  
s i v e  immediately a d j a c e n t  t o  it, Anomalous amounts of p y r i t e  occur  
i n  t h e  d i o r i t e  i n  t h e  a r e a ,  

During World War I ,  an a d i t  570 f e e t  long w a s  d r i v e n  and 
numerous s u r r a c e  p i t s  w e r e  dug. S ince  t h a t  t i m e ,  no f u r t h e r  devel-  
opment h a s  been undertaken,  Robinson's  tonnage e s t i m a t e  was 15,000- 
20,000 t o n s  of  1 - 5  p e r  c e n t  MoS2. 

Thi s  p r o p e r t y  h a s  been pa t en t ed  (Mineral  Survey 1450 A & B; 
218.08 a c r e s )  and i s  h e l d  by A,  J. I n d u s t r i e s ,  formerly  t h e  Alaska 
Juneau Gold Mining Company, 

Angus L i l l i e  Molybdenum Deposi t  ( o r e  showing #1 and F ig .  2 ) :  

Thi s  d e p o s i t  c o n s i s t s  of  molybdenite and c h a l c o p y r i t e  d i s -  
seminated i n  a band of t a c t i t e  about  100 f e e t  wide, which i s  bordered 
on e i t h e r  s i d e  by d i o r i t e .  The t a c t i t e  i s  composed of brown t a c t i t c  
( h o r n f e l s )  and green t a c t i t e  wi th  g r a d a t i o n a l  c o n t a c t s  between t h e  
two. A t  one p l a c e  t h e s e  roclcs a r e  i n t e r l a y e r e d ,  a s t r u c t u r e  t h a t  may 
r e p r e s e n t  bedding. No unreplaced b locks  of marble o r  banded a r g i l -  
l i t e  were seen,  however. The molybdenite i s  d i ssemina ted ,  occur ing  
as j o i n t  c o a t i n g s  and s c a t t e r e d  i r r e g u l a r  masses, u s u a l l y  l e s s  than  
one-half inch i n  diameter .  High grade o r e  occu r s  mainly i n  green 
t a c t i t e ,  r a t h e r  than  brown, Many angula r  b locks  of  h igh  grade moly- 
bdenum-bearing green t a c t i t e  o r e  a f o o t  o r  more a c r o s s  (one example: 
5.7% MoS2) have been taken from t h e  main t r ench .  Ore of  t h i s  type  
i s  i r r e g u l a r l y  d i s t r i b u t e d  i n  t h e  bedrock,  Loca l ly  t h e  green t a c t i t e  
c a r r i e s  an e s t ima ted  one p e r  c e n t  o r  less disseminated p o w e l l i t e  
(CaMo04) which f l u o r e s c e s  golden yellow i n  u l t r a  v i o l e t  l i g h t .  An 
a r e a  i n  t h e  main t r ench  1-2 f e e t  a c r o s s  conta ined  massive magnet i te-  
c h a l c o p y r i t e - p y r i t e  i n  green t a c t i t e .  The magnet i te  i s  c u t  by 
c h a l c o p y r i t e  and p y r i t e  v e i n l e t s .  No molybdenite w a s  seen wi th  t h e  
magnet i t e  and none of t h e s e  mine ra l s  were seen wi th  t h e  molybdenite,  
a l though a s says  i n d i c a t e  t h e  presence  of  some copper. Bedrock cover 
a t  t h e  main t r ench  c o n s i s t s  of one f o o t  of b l ack  s o i l  and humus. 
For t h e  most pa . r t ,  i t  i s  t h i n  over  t h e  surrounding a r e a  a l s o .  I t  i s  

*Not mentioned by Robinson b u t  found i n  o r e  samples c o l l e c t e d  from 
t h e  ve in  i n  t h e  a d i t  by t h e  au tho r s ,  



p o s s i b l e  t h a t  magnetite w i l l  be found t o  be associa ted  with molybdenite 
elsewhere i n  t h e  area ,  thereby allowing e f f e c t i v e  use of magnetometer 
i n  prospect ing,  

Microscopic examination shows the  green t a c t i t e  t o  contain 
carbonate and clinopyroxene with l e s s e r  amounts of garne t ,  ep idote ,  
and sphene. The brown t a c t i t e  conta ins  g r o s s u l a r i t e  ga rne t  and small 
g r a i n s  of clinopyroxene and c a l c i t e ,  The rocks a r e  ev iden t ly  the  
r e s u l t  of replacement of marble by mate r i a l  der ived from a magmatic 
source,  probably t h e  d i o r i t e  , 

filinor Ore Showings : 

Due t o  heavy vegeta l  cover, the  geology around these  show- 
ings  i s  i n  a l l  cases  poorly exposed. 

Dry Pass map a rea  - ( 3 )  A t  t h i s  l o c a l i t y  a t  550 f e e t  i n  
e l eva t ion  an o l d  a d i t ,  now caved, was dr iven S80E f o r  a  reported 
d i s t ance  of 100 f e e t  i n  t a n  hornfe l s .  Quar tz  on t h e  dump conta ins  
disseminated p y r i t e  and galena which assayed 0 - 6  pe r  c e n t  Pb, 0.05 
per  c e n t  Cu, and 0.1 pe r  cent  Moo About 100 f e e t  northwest of t h e  
p o r t a l ,  a  showing of s c h e e l i t e  occurs  i n  quar t z  ve ins  (N80°E, 70°N 
d i p )  which a r e  associa ted  with i r r e g u l a r  white marble l enses  i n  a  
shear zone. The country rock i s  t a n  hornfe l s .  A chip sample across  
5 f e e t  assayed 1.4 per  c e n t  WO3, 

( 4 )  Down the  h i l l  from the  o l d  a d i t  (#3) a t  an e l eva t ion  
of 470 f e e t  another showing of disseminated molybdenite (with p y r i t e )  
occurs  i n  quar t z  v e i n l e t s  i n  a  4 f o o t  shear zone (N75E, 80°N d i p ) .  
The bedrock i s  t an  h o r n f e l s  composed e n t i r e l y  of ga rne t  and q u a r t z -  

( 5 )  Disseminated molybdenite i n  small qua r t z  pods i n  
white marble, A g r a n i t i c  dike i n t r u s i v e  i n t o  f ine-grained amphibolite 
i s  exposed nearby, 

( 6 )  Disseminated molybdenite and c r y s t a l l i n e  ga rne t  i n  
quar tz  ve ins  i n  white marble, Brown h o r n f e l s  i s  exposed nearby. 

( 7 )  Pyrrhot i te -chalcopyr i te  pods associa ted  wi th  green 
s i l i c e o u s  l a y e r s  i n  marble, Similar  o r i g i n  t o  o r e  occurrence '#3 on 
Dev i l f i sh  Bay. 

(8) Small s o l i d  pyrrhot i te -chalcopyr i te  pods associa ted  
with marble  and ga rne t  t a c t i t e  near t h e  d i o r i t e  contac t .  Pods a r e  
up t o  seve ra l  inches th ick  and severa l  f e e t  long with an assay of 
2.48 per  cen t  Cu repor ted  by M r .  L i l l i e .  



( 9 )  Magnetite showings a t  contac t  between d i o r i - t e  dike 
and marble, They a r e  2% f e e t  wide, length unknown due t o  cover,  

( L O )  Disseminated p y r i t e  and chalcopyr i te  i n  gne i s s  which 
i s  banded roughly p a r a l l e l  t o  the  sedimentary con tac t  t o  zhe west,  
M r .  L i l l i e  r e p o r t s  a 0 - 1  per  cent  Cu assay. A l i t t l e  molybdenite 
i s  v i s i b l e  i n  the  rock. This  i s  an anhedral-granular roclc with 
hornblende-pyrrohotite-pyrite bands i n  a sugary matr ix  of quar t z ,  
p l ag ioc lase  ( ~ n - 3 0 ) ,  o r  Lhoclase and b i o t i t e .  Sphene, a p a t i t e ,  and 
epidote  a r e  a l s o  p resen t ,  The rock has  the  same constiluents a s  the  
g ranod io r i t e ,  b u t  a t y p i c a l l y  gneissoid t e x t u r e  and a mucll higher  
percentage of quar tz .  This rock i s  probably a metamorphosed sedi-  
mentary rock, e i t h e r  along the contac t  o r  an inc lus ion  i n  the  d i o r i t e .  

(11) Vuggy white quar tz  ve ins  up t o  1 f o o t  wide containing 
s c a t t e r e d  p l a t e s  of molybdenite. Well terminated quar t z  c r y s t a l s  
occur around vugs. The ve ins  c u t  glomeroporphyrit ic hornblende 
d i o r i t e .  

(12)  S i l i c e o u s  d i o r i t e  with small amount of pyr : rhot i te ,  
p y r i t e ,  molybdenite, cha lcopyr i te  f l o a t .  

(13 ) Quartzose l i g h t  green rock with disseminated s c h e e l i t e  
near marble-dior i te  contac t .  One hundred feet  south a t  s ,me eleva- 
t i o n  a disseminated molybdenite show i s  p resen t  i n  t a c t i t e  associa t -  
ed with medium grained d i o r i t e  and green aphan i t i c  dikes.  

Devi l f i sh  Bay a rea  - Devi l f i sh  Bay l i e s  along the  e a s t  s i d e  
of t h e  Dry Pass b a t h o l i t h .  Brief examination of Angus L i l l i e ' s  
prospects  on t h e  south shore of the  Bay i n d i c a t e s  t h a t  the  o r e  shows 
occur i n  t a c t i t e  inc lus ions  i n  the  i n t r u s i v e  with marble and banded 
graywacke-sil tstone.  Modal a n a l y s i s  of a specimen of the  i n t r u s i v e  
taken from the  south shore of Devi l f i sh  Bay shows it t o  be grano- 
d i o r i t e  ( see  Table 1). The t a c t i t e  i s  mainly f i n e  grained brown 
ga rne t  t a c t i t e  o r  coarser  grained l i g h t  greenish t a c t i t e ,  both the  
r e s u l t  of add i t ions  of ma te r i a l  t o  the  sediments, probably from the  
b a t h o l i t h  during the  per iod  of in t rus ion .  In  r e s t r i c t e d  areas ,  
m e t a l l i c  o r e  minerals  have a l s o  been added. The ind iv idua l  o r e  show- 
ings  a r e  loca ted  on t h e  Devi l f i sh  Bay Index Map and shown i n  g r e a t e r  
d e t a i l  on the  accompanying l a r g e r  s c a l e  maps. 

WORLD AERONAUTICAL CHART MAGNETIC ANOMALY 

The World Aeronautical  Charts  published by t h e  U . S .  Coast 
and Geodetic Survey show many p o i n t s  of compass devia t ion  caused by 
l o c a l  magnetic anomalies. These a re  noted on t h e  maps with an arrow 
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Chalcopyrite occurs along a fault in hornfels, associated 
with Alaskite (quartz-feldspar rock), Molybdenum was found in 
dump. Pyrite and trace of chalcopyrite within 50 ft. of pit, 
while beyond rock is unmineralized hornblende granodiorite (?). 
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Area of scattered chalcopyrite showings associated with sedimentary beds, 
brown garnet hornfels, and fiberous greenish tactite. The greenish tactite is 
composed mainly of wollastonite, plus some garnet and contains up to several 
per cent chalcopyrite in the areas exposed. 



po in t ing  t o  the  l o c a t i o n  and the  degrees devia t ion  given. While the  
s ign i f i cance  of such anomalies i s  even more enigmatic than the  data  
on regu la r  aeromagnetic maps, t h e i r  possibl-e geological  s ign i f i cance  
i s  shown by the  presence of s imi la r  notat . ions a t  E(lultwan, Snettisham, 
and Union Bay - a l l  a reas  with known l a r g e  magnetite depos i t s .  Loca- 
t i o n  of a 5 O  compass devia t ion  i s  shown on the  geologic map following 
page 1, This was taken from World Aeronautical  Chart  138 ( M t ,  Fair-  
weather) .  The (r;sociation of magnetite with chalcopyr i te  and molyb- 
d e n i t e  i n  t h e  a rea  makes t h i s  anomaly i n t e r e s t i n g  a s  a poss ib le  guide 
t o  o r e ,  

SUMMARY AND CONCLUSIONS 

Three types of o re  mineral  occurrences have been found i n  
the  a reas  mapped. These a re  vein  deposit:^ i n  t h e  d i o r i t e ,  contac t  
metamorphic depos i t s  i n  t a c t i t e  c lose  t o  dfiorit~e contac ts ,  and d i s -  
seminations i n  the  diori-Leo Tlie Shakan vefin i s  the  only s i g n i f i c a n t  
vein depos i t  known. The vein i s  composect of molyl3denite, cha lcopyr i te ,  
and magnetite c lose ly  associa ted  with d ikes  and ve ins  containing 
o r thoc lase ,  qua r t z ,  b i o t i t e ,  muscovite, sphene, and epidote .  The 
depos i t  has  been explored by open c u t s  artd a 570 f o o t  a d i t .  Ten t o  
twenty thousand tons  of 1 , 5  per  cent  1~10s~ o r e  have been ou t l ined ,  
Considerable massive chalcopyr i te  i s  exposed a t  t h e  face  i n  the  a d i t  
and f u r t h e r  work should extend t h e  presen-lily-known l i m i t s  of the  o re .  
The b e s t  showing of contac t  metamorphic o:re i s  a t  t h e  Angus L i l l i e  
prospect .  The ore  here  i s  molybdenite wj.th some chalcopyr i te  and 
powel l i te  and with nearby pods of magnetite-chalcopyrite,  The moly- 
bdeni te  o r e  i s  disseminated i n  a t a c t i t e  re -ent rant  i n t o  t h e  d i o r i t e  
and grades run up .to more than 5 per  cent  MoS2- A t  t h e  main t rench 
(shown on Fig. 2 )  the  o re  averages 0.16 per c e n t  1MoS2 across  a d i s -  
tance of  56 f e e t .  Further  work w i l l  be necessary t o  evalua te  the  
s ign i f i cance  of t h i s  depos i t .  

Low grade disseminat ions of molybdenite accompanied i n  
p laces  by p y r i t e  and chalcopyr i te  were seen e a s t  of S u t t e r  Lake near 
o r e  showing #11 and on the south shore of Devilf . ish Bay (63GH27A 
described on Table 1) .  Such disseminated occurre:nces suggest t h e  
p o s s i b i l i t y  t h a t  porphyry type depos i t s  may be p resen t  i n  the  i n t r u -  
s i v e  where s . t ructura1 condi t ions  have been p rop i t ious .  

The presence of these  var ious  types of o re  i n  o r  c l o s e l y  
associa ted  with t h e  i n t r u s i v e  suggests  . that  the  i .n t rus ive  i t s e l f  was 
the  source of these  elements, I n  accord with . this  i s  the  evidence 
i n  t h i n  sec t ion  of l a t e  magmatic o r  e a r l y  :hydrothermal c r y s t a l l i z a -  
t i o n  of quar t z ,  p y r i t e ,  ep idote ,  and molybdenite. These minerals  
followed the  l a t e  magmatic c r y s . t a l l i z a t i o n  of ort 'hoclase,  qua r t z ,  
magnetite,  and sphene* A t  the  Shakan depos i t  the  ve ins  and d ikes  



conta in  t h e  same o r e  and rock-forming mi.nerals i n  c lose  a s soc ia t ion ,  
giving a f u r t h e r  ind ica t ion  of the  c lose  a s soc ia t ion  of the  o r e  min- 
e r a l s  with the  l a t e  magmatic rock-forming minerals  of the  i n t r u s i v e  
and thereby s t rengthening the  conclusion t h a t  the  o r e  was derived 
from t h e  i n t r u s i v e  i t s e l f  during cooling. 

The known depos i t s  a re  indicat- ions of t h e  o r e  p o t e n t i a l  of 
t h e  Dry Pass d i o r i t e ,  The cool ing intrusfive evi t lent ly  c a r r i e d  anom- 
a lous  q u a n t i t i e s  of molybdenum and where open spiiices and/or limy 
roclcs along igneous con tac t s  were p resen t ,  o r e  bodies  were formed, 
There i s  no reason t o  be l i eve  t h a t  a l l  such depos i t s  have been found. 
The discovery of the  promising L i l l i e  molybdenum prospect  by M r ,  L i l l i e  
along a creek 250 f e e t  from t i d e  water a t  a good harbor no t  f a r  from 
t h e  long known Shakan depos i t  i n d i c a t e s  t 'hat t h e  prospect ing has  by 
no means been exhaustive.  

SUGGESTIONS FOR PROSPEC'I'ING 

3.. Shakan vein: Could poss ib ly  be trac!etl by a s o i l  geochemical 
survey and diamond d r i l l i n g  t o  shallow depths.  I f  t h e  magnetite 
content  i s  s u f f i c i e n t l y  widespread, t h e  ve in  could be t r aced  by a 
d e t a i l e d  ground magnetometer survey. 

2. Angus L i l l i e  molybdenite-chalcopyrite prospect :  Should be opened 
up by f u r t h e r  b l a s t i n g  and bul ldozer  t renching followed by d r i l l i n g  
i f  r e s u l t s  a r e  encouraging. Here a l s o  ZL ground magnetometer survey 
might be of value.  

3 .  Devi l f i sh  Bay copper showing (#I) : Could probably be t r aced  by 
a s o i l  geochemical survey. 

4. The assoc ia t ion  of magnetite with molybdenite and chalcopyr i te  
i n  many of t h e  depos i t s  suggests  t h a t  stream sediment and s o i l  geo- 
chemical sampling f o r  copper o r  heavy metals  p l u s  ground magnetometer 
surveying i n  a r e a s  of geochemical anomal-ies may be e f f e c t i v e .  The 
a r e a  along t h e  margins of t h e  b a t h o l i t h  i s  favorable  f o r  o r e  depos i t s  
and should be surveyed i n  t h i s  manner. I n  p a r t i c u l a r ,  t h e  a rea  i n  
t h e  v i c i n i t y  of t h e  World Aeronautical  Clhart magnetic anomaly should 
be prospected,  

5, A i r  photo i n t e r p r e t a t i o n :  P a r t i c u l a r  a t t e n t i o n  should be given 
topographic l i n e a r s  which could rep resen t  f a u l t s  c u t t i n g  t h e  i n t r u -  
s ive .  Deposits s i m i l a r  i n  o r i g i n  t o  t h e  Shakan ve in  could be loca ted  
along such f a u l t s .  
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