
STATE OF ALASKA 

Walter  J .  H icke l  - Governor 

DEPARTMENT OF NATURAL RESOURCES 

P h i l  R .  Holdsworth - Commissioner 

DIVISION OF MINES AND MINERALS 

James A. Wi l l iams - Di rec to r  

GEOLOGIC REPORT NO. 27 

Geology and Minera l  Deposits o f  The Dolomi Area, 
Pr ince  o f  Wales I s land ,  Alaska 

BY 

Gordon Her re id  

Juneau, A1 as ka 
June 1967 



TABLE OF CONTENTS 

Page 

ABSTRACT 

INTRODUCTION 

PRESENT INVESTIGATION 

PREVIOUS INVESTIGATIONS 

GEOGRAPHY 

GEOLOGY 
P r i n c i p a l  f e a t u r e s  
Rock Types 

E a r l y  Pa leozo i c  marb le  and s c h i s t  (Wales group)  
Devonian ( ? )  andesi  t i c  graywacke and s i  1 t s t o n e  

T e r t i a r y  ( ? )  d i k e s  
Qua te rna ry  p e r i o d  

STRUCTURAL GEOLOGY 

GEOCHEMISTRY 

MINERAL DEPOSITS 

H i s t o r y  o f  m i n i n g  and e x p l o r a t i o n  
General  f e a t u r e s  o f  m ine ra l  d e p o s i t s  
Va lpa ra i so  mine 
Golden F leece  mine 
Boston ( ? )  p rospec ts  

Prospec t  e a s t  o f  Amazon Lake o u t l e t  
Prospec ts  e a s t  o f  c e n t r a l  Amazon Lake 

Prospec ts  west  o f  Amazon and James Lakes 
P y r i t e  zones on sou th  shore o f  P o r t  Johnson 

REFERENCES CITED 



ILLUSTRATIONS 

F igure  1. Geologic niap and sect ions o f  the Dolomi area, Alaska In Pocket 

F igure  2. Lower hemisphere equal area p r o j e c t i o n  of  a l l  measured Fol lows Page 
a t t i t u d e s  i n  the  Dolomi map area, eas t  o f  t h e  Paul Lake 
narrows 26 

F igure  3. Lower hemisphere equal area p r o j e c t i o n  o f  a l l  measured 
a t t i t u d e s  i n  t h e  Dolomi map area, west o f  the  Paul Lake 
narrows 2 7 

Figure  4. Geologic map o f  Valpara iso a d i t  and surroundinq area 28 

F igure  5. Patented c la ims i n  the Dolomi map area 2 9 

Figure  6. Prospects near  Dolomi, c i r c a  1907 (Wr igh t  and Wright ,  
1908, f i g u r e  18) 30 

F igure  7. Geologic sketch map o f  prospect eas t  o f  Amazon Lake out -  
l e t  3 1 

Figure  8. Geologic sketch map of prospect eas t  of c e n t r a l  Amazon 
1 ake 32 

F igure  9. Geologic sketch map o f  p y r i t e  zones on the  south shore 
o f  P o r t  Johnson, one-half  m i l e  east-southeast  o f  Moss 
Poi n t  33 

F igure  10. Frequency-concentrat ion graphs o f  copper, lead, and z inc  
i n  stream sediments from the Dolomi area 25 

TABLES 
Page 

Table 1. Assays from t h e  Dolomi area 18 

Table 2. Metal  contents of  stream sediments f rom the  Dolomi map 
area 19 



GEOLOGY AND MINERAL DEPOSITS OF THE DOLOMI AREA, 
PRINCE OF WALES ISLAND, ALASKA 

by Gordon Her re id  

ABSTRACT 

The map area, o f  n ine  square m i l e s ,  i s  22 m i l es  southwest o f  Ketchikan on 
the  eas t  coast o f  Pr ince  of Wales Is land.  Numerous q u a r t z - t e t r a h e d r i t e  veins, 
va luab le  main ly  f o r  g o l d  and s i l v e r ,  were discovered i n  the  area between 1898 
and World War I. These depos i ts  were explored by numerous sha f t s ,  a d i t s ,  and 
p i t s ,  most of which a r e  now overgrown o r  caved. Sporadic smal l  sca le  min ing 
has been done on a t  l e a s t  two o f  the  deposi ts  between 1838 and World War 11, 
b u t  no product ion f i g u r e s  are  a v a i l a b l e .  

Most o f  the map area i s  u n d e r l a i n  by s c h i s t - p h y l l i t e  and marble o f  the 
Wales group o f  S i l u r i a n ( ? )  age. R e l a t i v e l y  un fo l  i a t e d  andesi t i c  graywacke and 
s l a t e  w i t h  minor marble i n  the southwestern p a r t  o f  the  area i s  o f  Devonian(?) 
age. The Wales grouo i n  the  area i s  made up o f  marble and s c h i s t - p h y l l i t e  u n i t s  
rang ing  from approximately 100 t o  2,000 f e e t  t h i c k .  Bedding o f  t he  Devonian(?) 
graywacke and s l a t e  i s  rough ly  p a r a l l e l  t o  the o l d e r  Wales group, b u t  the two 
a re  probably separated by a f a u l t  o r  uncon fomi t y .  

The rocks o f  the  Wales group show progressive metamorphism, ranging from 
low-grade p h y l l i t e  t o  garnet  s c h i s t  i n  the southern p a r t  o f  t he  area. Else- 
where they are of g reensch is t  fac ies  except where upgraded t o  synkinematic garnet  
s c h i s t  l o c a l l y  along s c h i s t  marble contacts.  

Widely sca t te red  oos t -k inemat ic  maf ic  d ikes are  the  o n l y  igneous rocks i n  
t h e  area. 

A dome a t  l e a s t  t h ree  m i l e s  l ong  i s  present i n  t he  i4ales group rocks, cen- 
t e red  on Paul Lake. This  dome i s  c u t  by an east-west f a u l t  o f  smal l  ( ? )  d i s -  
placement a t  the Valoara iso mine and by a  rnajor nor th-south f a u l t  system which 
extends through Dolorni Bay. 

Post-metamorphic dolomi t i z a t i o n  o f  the marble has taken p lace i n  several 
areas o f  up t o  a few hundred f e e t  i n  ex ten t  and l o c a l l y  a long f a u l t s  i n  the 
Dolorni Bay f a u l t  system. Banded q u a r t z i t e  ( j aspe ro id )  has formed by s i l i c i f i c a t i o n  
o f  marble along some contac ts  and f a u l t  zones, and i s  l o c a l l y  g radat iona l  w i t h  
do lomi t i zed marble. The j a s p e r o i d  i s  barren o f  s u l f i d e s ,  b u t  i s  commonly c u t  
by f i s s u r e  quar tz  ve ins.  The veins l o c a l l y  ca r r y  t e t r a h e d r i t e  and have values 
i n  gold, s i l v e r ,  and copper. 

Seventy-nine stream sediment samples were taken throughout  t he  area. These 
show a  sparse s c a t t e r i n g  o f  moderate l o c a l  copper, lead, z inc ,  geochemical 
anomalies along t h e  f a u l t  zones which c u t  the Paul Lake dome. 

The f a u l t  zones, w i t h  t h e i r  associated do lom i t i za t i on ,  s i l i c i f i c a t i o n ,  and 
m ine ra l i zed  quar tz  veins, extend northward beyond the  map area. The greater  
than average inc idence o f  o re  m i n e r a l i z a t i o n  along these zones i nd i ca tes  the  
p o s s i b i l i t y  o f  f i n d i n g  undiscovered deposi ts  n o r t h  o f  t h e  map area. 



INTRODUCTION 

A t  present  o n l y  a few uninhabi ted b u i l d i n g s  i n  d i s r e p a i r ,  some o l d  workings, 
mostly caved o r  overgrown, and a few t r a i l s  mark the  considerable prospect ing 
and e x p l o r a t i o n  t h a t  took p lace between 1898 and 1 9 4 8 , i n  the  Dolomi area. Shor t  
general i zed d e s c r i p t i o n s  of t he  geology and development work a t  the prospects 
have been publ ished,  b u t  no adequate geologic map e x i s t s .  Areas such as t h i s ,  
where enough promis ing prospects have been found t o  encourage considerable 
p r i v a t e  e f f o r t ,  p rov ide  good oppor tun i t ies  f o r  f u r t h e r  d iscover ies  based on the  
r e l a t i o n s h i p  o f  t h e  minera l  deposits t o  a d e t a i l e d  geological-geochemical map. 

PRESENT INVESTIGATION 

The f i e l d  work f o r  t h i s  r e p o r t  was done from May 20 t o  June 5, 1966. Traverses 
were made on f o o t  over land and by small boat along the  sea-shore and on Paul Lake. 
Considerable t ime was spent t rave rs ing  the  creeks and in ters t ream areas between 
Paul Lake and s a l t  water.  Geochemical stream sediment samples were taken through- 
o u t  the  mapped area, main ly  by Reger, who a l s o  d i d  a considerable amount o f  geo- 
l o g i c  mapping n o r t h  and south o f  Paul Lake. 

PREVIOUS INVESTIGATIONS 

The e a r l i e s t  geo log ica l  work i n  the Dolomi area was t h a t  o f  Brooks (1902). 
He b r i e f l y  descr ibed the  geology o f  manv prospects n o r t h  o f  Dolomi and assigned 

- the bedrock o f  the  d i s t r i c t  t o  h i s  Wales se r ies  ( u n d i f f e r e n t i a t e d  a r g i  11 i te,  
whi t e  1 imes tone, and greens tone) o f  1 ower Paleozoic ( ?  ) age. 

The Wright  b ro the rs  v i s i t e d  the d i s t r i c t  a t  l e a s t  once. They repor ted  b r i e f l y  
on mining developments (1905, 1906, 1907, and 1908) and i n  1908 publ ished a 
major reg iona l  r e p o r t  whtch inc luded a sec t i on  on t h e  geology and mining i n  the  
Dolomi d i s t r i c t  and a small  scale geologic map. 

I n  1913 the  d i s t r i c t  was v i s i t e d  by P. S. Smith who made a b r i e f  r e p o r t  on 
the  go ld  prospects (1914). Chapin (1916) wrote a b r i e f  r e p o r t  on mining devel- 
opments as a r e s u l t  o f  a v i s i t  t o  the  d i s t r i c t  i n  1915. I n  the monumental Bul-  
l e t i n  800, Geology and Minera l  Deposi t s  o f  Southeastern Alaska, Buddington and 
Chapin (1929) g i v e  a b r i e f  summary o f  the  o re  occurrences a t  Dolomi and show a 
map o f  the  geology o f  t h e  d i s t r i c t  i n  g rea te r  d e t a i l  than prev ious ly .  The most 
recent  p u b l i c a t i o n  i s  a compi la t ion  o f  e a r l y  r e p o r t s  and photogeology by Condon 
(1961 ). These r e p o r t s  i n d i c a t e  the s t r u c t u r e  o f  t h e  rocks i n  on ly  the  most 
general fashion.  

GEOGRAPHY 

The map area covers n ine  square m i les  most ly  n o r t h  of P o r t  Johnson on t h e  
southeastern coast  o f  Pr ince o f  Wales Is land,  22 m i l e s  sguthwest of Ketchikan. 
The area can be reached f rom Ketchikan by f l o a t  p lane o r ,  i n  f a i r  weather, by 
small boat. A good t r a i l  leads from Dolomi t o  Paul Lake. The o l d  cabin a t  
Dolomi i s  ru inous b u t  usable, and one o f  t h e  b u i l d i n g s  a t  t he  Valparalso mine 
on Paul Lake i s  hab i tab le .  There are no i n h a b i t a n t s  i n  t h e  area. The r a i n  f a l l  
averages approximately 160 inches a year (Wahrhaf t ig  , 1965) and supports a l ux -  
u r i a n t  growth o f  l a r g e  spruce and moss. I n  most areas, brush does n o t  s e r i o u s l y  



impede wa lk ing .  Deer and b lack  bear a re  present ,  bu t  n o t  abundant. No snow was 
present ,  even on the  h igh  h i l l s ,  d u r i n g  the  t ime f i e l d  work was done. 

La te  Wisconsin g l a c i a t i o n  of the  area has resu l ted  i n  over-steepened v a l l e y  
w a l l s ,  lakes,  and scoured-out l ineaments which mark some o f  the f a u l t s .  A k a r s t  
topography has been developed i n  the marble areas, both on h i l l s i d e s  and i n  low- 
lands. S o l u t i o n  p i t s  are up t o  200 f e e t  across and 50 f e e t  deep, b u t  g e n e r a l l y  
~ n l y  a few 10 's  o f  f e e t  i n  diameter.  Low- ly ing areas under la in  by p h y l l i t e  
tend t o  be poo r l y  dra ined muskeg w i t h  sma l l e r  t imber than adjacent  areas under- 
l a i r ;  by marble. I n  some areas t h i s  i s  c l e a r l y  v i s i b l e  on the  a i r  photos. On 
b e t t e r  d ra ined slopes, t he re  i s  no c l e a r - c u t  r e l a t i o n  o f  topography and vegeta- 
t i o n  t o  bedrock type v i s i b l e  on the photos. 

GEOLOGY 

P r i n c i p a l  f ea tu res  

The map area. i s  main ly  u n d e r l a i n  by S i  l u r i a n ( ? )  marble and s c h i s t - p h y l l  i t e  
(Wales group) .  The Wales group i s  p resent  i n  an extensive area which r ims the  
n o r t h  and west sides o f  a l a r q e  t r a c t  o f  younqer (Devonian?) bas ic  vo l can i c  and 
c l a s t i c  rocks (Condon, 1961, p l a t e  1 ) .  These Devonian(?) rocks extend i n t o  the 
map area o n l y  along the south shore o f  P o r t  Johnson, near i t s  entrance. The 
a r g i l l a c e o u s  rocks o f  the Wales group rocks vary from p h y l l i t e  t o  garnet  s c h i s t ,  
and t h e  Devonian(?) graywackes and s i  1  ts tones  are s l  i q h t l y  metamorphosed so 
t h a t  t he  Wales and the Devonian(?) rocks cannot be c l e a r l y  d i f f e r e n t i a t e d  on the 
bas i s  o f  metamorphic grade. Both groups o f  rock p r o l ~ a b l y  predate the  p e r i o d  o f  
r e g i o n a l  metamorphism. 

The o n l y  i n t r u s i v e  rocks i n  t he  map area are post-metamorphic bas i c  d ikes 
which c u t  a l l  rock types. 

The Wales rocks have been deformed i n t o  an elongate s t r u c t u r a l  dome a t  l e a s t  
t h ree  m i l e s  long i n  the Paul Lake area ( f i g u r e  1 ) .  This dome i s  c u t  by a t  l e a s t  
t h ree  f a u l t  zones. The n o r t h - t r e n d i n g  Dolomi Bay f a u l t  system i s  the  most impor- 
t a n t  o f  these. I t  i s  dominant ly a wrench f a u l t  w i t h  a few hundred f e e t  o f  s t r i k e -  
s l i p  movement. This f a u l t i n g  c o n t r o l s  minor  d o l o m i t i z a t i o n  and abundant s i l i c i f i -  
c a t i o n  o f  the  marble and widespread emolacement o f  m ine ra l i zed  q u a r t z  veins. 

Rock types 

E a r l y  Paleozoic marble and s c h i s t  (Wales group) 

These rocks cons i s t  o f  a l t e r n a t i n g  t h i c k  u n i t s  o f  thin-banded l i g h t  t o  l i g h t  
medium gray  marble and c h l o r i  t i c  s c h i s t .  I n  the map area ( f i g u r e  1 ) these rocks 
c rop  o u t  a t  the  head o f  Dolomi Bay, alongClarence S t r a i t  n o r t h  o f  P o r t  Johnson 
and around Paul Lake. Most o f  t he  mines and prospects are l oca ted  i n  one o f  t he  
marble hor izons.  These rocks were g iven the name Wales se r ies  by Brooks (1902, 
p. 41-42). H is  map shows the  present  map area as e n t i r e l y  u n d e r l a i n  by t h i s  
se r i es .  Buddington and Chapin (1929) and Condon (1961 ) show a more r e s t r i c t e d  
Wales group which inc ludes o n l y  t he  rocks n o r t h  from the head o f  Dolomi Bay. 
An area f i v e  m i les  t o  the  n o r t h  and 25 m i l e s  t o  the west o f  Paul Lake i s  probably 
u n d e r l a i n  by t h i s  group o f  rocks (Condon, 1961, p l a t e  1). The d e t a i l e d  mapping 
of t he  present  i n v e s t i g a t i o n  i n d i c a t e s  t h a t  t he  Wales group extends t o  the  south 
shore o f  P o r t  Johnson (see f o l l o w i n g ) .  



Marble The marble i s  t h i n  banded w i t h  a l t e r n a t i n g  l i g h t  t o  l i g h t  gray and medium 
w a n d s  va ry ing  from 1/8 i n c h  t o  1 f o o t  which p a r a l l e l  the bedding, the  l i g h t  
bands predominat ing. Grain s i z e  i s  g e n e r a l l y  t he  same i n  both l i g h t  and dark 
bands and ranges from 1/2 t o  2 mm. Along the  shore the dark bands stand i n  re -  
l i e f  above the  l i q h t  gray bands. In most outcrops the bedding i s  p lanar .  

I n  weathered exposures along the  shore the  dark bands tend t o  s tand o u t  as 
t h i n ,  dark brownish gray, hackly  sur faced bands i n  a background o f  p i t t e d  very  
l I q h t  g ray  marble. Both dark and l i g h t  bands e f fe rvesce s t rong ly  w i t h  HC1. 
Som? f o l d i n g  i s  ev iden t  bu t  the  m i c r o - f o l d i n g  and boudining t y p i c a l  o f  t he  s c h i s t s  
i s  l ack ing .  Beds composed o f  t h i n  l i g h t  and dark marble bands range up t o  1-2 
fee t  t h i c k .  Scat tered marble beds up t o  10 f e e t  t h i c k  (occasional1.y t h i c k e r )  
occur i n  the  s c h i s t .  The s c h i s t s  o f t e n  have calcareous c h l o r i t i c  l aye rs ,  b u t  
c h l o r i t i c  l a y e r s  are  r a r e l y  present  i n  t he  marble, e i t h e r  i n  the  i s o l a t e d  beds 
i n  s c h i s t  o r  i n  the  main horizons. 

Under the  microscope a t y p i c a l  specimen o f  marble i s  composed o f  twined 
c a l c i t e  w i t h  (t 1 mm) g ra ins  s e t  i n  a m a t r i x  o f  smal le r  (t 0.1 mm) g ra ins .  

Q u a r t z  ve ins are r a r e  i n  the marble, as compared w i t h  the s c h i s t ,  i n  which 
they a re  common. 

Metamorphism has r e s u l t e d  i n  r a t h e r  un i fo r in  r e c r y s t a l l i z a t i o n  o f  t he  marble 
throughout  t he  map area. Loca l l y ,  wh i te  banding p a r a l l e l s  cross j o i n t s ,  and 
the re  i s  the  appearance i n  some outcrops t h a t  t he  wh i te  bands are  t h e  r e s u l t  
o f  r e c r y s t a l l i z a t i o n  o f  o r i g i n a l  dark l imestone a lonq beddinq planes. I n  
most o f  t h e  area, however, the banding has the  appearance o f  an o r i g i n a l  f e a t u r e  
o f  the  rock.  

No sys temat ic  d i f f e rences  i n  appearance o f  the  marble were noted from one 
p a r t  o f  t he  area t o  another. 

The th ickness  as i nd i ca ted  by the  a t t i t u d e s  and outcrop p a t t e r n  i s  v a r i -  
able,  p robab ly  due i n  p a r t  t o  p l a s t i c  f l o w  d u r i n g  f o l d i n g .  The upper marble 
hor izon appears t o  ranqe from 1,300 f e e t  t h i c k  a t  the  head o f  Dolonii Bay t o  200 
f e e t  on the  nor thwest  shore o f  Paul Lake. The lower marble hor izon ranges from 
200 f e e t  on the  south s ide  o f  Paul Lake t o  500 f e e t  on the no r th  s ide .  

S c h i s t - p h y l l i t e  The C'ales group i s  dominated by arg i l l aceous  sediments which - 
have been metamorphosed t o  p h y l l i t e  and s c h i s t .  This  i s  a c h l o r i t e - r i c h ,  o f t e n  
calcareous rock  which g r a d a t i o n a l l y  increases i n  metamorphic grade from p h y l l i t e  
along t h e  south shore o f  Po r t  Johnson t o  s c h i s t  f u r t h e r  nor th.  Widely sca t te red  
marble beds up t o  10 o r  more f e e t  t h i c k  are  present .  

P h y l l i t e  - On f resh  surfaces t h i s  rock  i s  grayish-green t o  dusky b lue-  
qreen c h l o r i t e  p h y l l i t e ,  f ine-gra ined w i t h  l u s t r o u s  c h l o r i t e  sheen on the  bumpy 
f o l i a t i o n  surfaces, and no metamorphic segregat ion  i n t o  layers .  F a i n t  d i s c o n t i n -  
uous w h i t i s h  c a l c i t e  l aye rs  (1-2 mm) showing m i c r o f o l d s  are present  l o c a l l y .  
On weathered surfaces along the  shore, t he  c a l c i t e  f o l d  hinges a re  d i sso l ved  so 
as t o  g i v e  the  rocks a p i t t e d  s l a g - l i k e  appearance. This i s  heightened by t h e  
t h i n  b lack  o r g a n i c ( ? )  l a y e r  which coats the  rocks i n  many shore l i n e  exposures. 

Th in  banded l i g h t  gray marble l aye rs  up t o  10 f e e t  t h i c k  a re  present  i n  tne  



p h y l l i t e  a t  about 1/2 of the  f i e l d  s t a t i o n s  a long P o r t  Johnson. Quartzose 
p h y l l i t e  i s  p resent  i n  the  cove on the  south shore o f  P o r t  Johnson through 
which the  Dolomi Bay f a u l t  extends. This  may be due t o  s i l i c i f i c a t i o n  a long t h e  
f a u l t .  The p y r i  t i z e d  zones near geochemical sample 6, f i g u r e  1 (descr ibed l a t e r )  
may a l s o  be r e l a t e d  t o  f a u l t i n g .  

Under the  microscope a t y p i c a l - l o o k i n g  p h y l l i t e  from the head o f  P o r t  
Johnson i s  made up o f  a1 te rna te  l aye rs  o f  c h l o r i t e  and c a l c i t e  (4mrn wide *), 
bo th  loaded w i t h  smal l  d e t r i  t a l  sand g ra ins .  These gra ins  are main ly  a1 b i  t e ,  
f o r  t h e  most p a r t  untwined, b u t  a few percent  a re  quar tz  gra ins.  The d e t r i t a l  
g ra ins  f l o a t  i n  a carbonate o r  c h l o r i t e  m a t r i x ,  most ly  n o t  touching one another,  
g e n e r a l l y  w i t h  no augen s t ruc tu res  o r  f l o w  banding. They are equant, sub- 
angular,  range from 0.05 t o  0.2 rmn i n  diameter,  and make up about 60% o f  t he  
rock. S l i g h t  f l o w  banding i s  l o c a l l y  v i s i b l e  i n  c h l o r i t e  layers ,  p a r t i c u l a r l y  
along wisps o f  carbonaceous m a t e r i a l .  The s t ronges t  band o f  carbonate i n  t he  
specimen conta ins  main ly  quar tz  g ra ins  i n  c o n t r a s t  t o  the  a l b i t e  i n  ad jacent  
c h l o r i t e  bands. This  rock apparent ly  o r i g i n a t e d  as a f ine-gra ined muddy sand- 
s  tone w i  t h  greens tone source rocks c o n t r i  bu ti ng mai n l y  a l  b i  te ,  carbonate, and 
c h l o r i t e .  It has undergone on l y  very low-grade metamornhism, s u f f i c i e n t  t o  
rec rys  t a l l  i ze the  c h l  o r i  t e  and carbonate. 

S c h i s t  - Northward from the south shore o f  P o r t  Johnson the  g r a i n  s i z e  o f  
the  p h y l l i t e  g r a d u a l l y  increases u n t i l  t h e  rock  i s  more p rope r l y  a c h l o r i t e  
s c h i s t ,  w i t h  megascopical ly v i s i b l e  minera l  g ra ins  segregated i n t o  bands so t h a t  
the f o l i a t i o n  sur faces have a d e f i n i t e l y  micaceous appearance. Sparse qua r t z  
boudins up t o  a few inches long are  present .  Th is  progressive increase i n  
metamorphic grade i s  cont inued northward t o  the  head o f  Dolomi Bay, where a band 
o f  garnet  s c h i s t  i s  present  along the  marble contac t .  

S c h i s t  a t  t he  eas t  entrance t o  Dolorni Bay i s  a g ranu lar  dusky ye l l ow-  
qreen rock  c o n t a i n i n g  c a l c i  te-a1 b i  t e - q u a r t z - c h l o r i  t e - p y r i  t e  and i s  on l y  r u d e l y  
f o l i a t e d  due t o  t h e  low c h l o r i t e  content  and l a c k  o f  mica. This rock belongs 
t o  the  lowest  grade o f  the greenschist  f a c i e s  o f  reg iona l  metamorphism. 

Fu r the r  n o r t h  i n  Dolomi Bay l a r g e  garnets a re  present  i n  the  s c h i s t  w i t h i n  
a few hundred f e e t  o f  the marble contac t .  Here qarnet  grade rocks have under- 
gone ~ e r c e p t i v e l y  more metamorphic d i f f e r e n t i a t i o n  i n t o  l i g h t  and dark l a y e r s  
so t h a t  the  o v e r a l l  rock i s  l i g h t e r  co lo red  and b e t t e r  banded than the  lower 
grade s c h i s t  and has e a s i l y  v i s i b l e  m ine ra l  g ra ins .  The f o l i a t i o n  l aye rs  a r e  
splendent w i t h  mica f l a k e s  and are  lumpy, due t o  red  garnets up t o  1/2 i n c h  
across and l o c a l l y  prominent hornblende c r y s t a l s .  Megascopically v i s i b l e  S- 
shaped i n c l u s i o n  t r a i n s  i n  a few o f  the  garnet  c r y s t a l s  i n d i c a t e  r o t a t i o n  du r ing  
c r y s t a l l i z a t i o n  and i n  a l l  cases the  f o l i a t i o n  s w i r l s  around the  gra ins ,  i n d i c a t -  
i n g  synkinemat ic  growth dur ing metamorphism. Also s e t  i n  the sch is tose quar tz -  
muscovite m a t r i x  of the rocks are  dark green ish  gray l e n t i c u l a r  p o i k i l i t i c  
ch l  o r i  t e  patches con ta in ing  nondi r e c t i  onal qua r t z  and epidote gra ins .  These 
appear t o  be moderately r e c r y s t a l l i z e d  r e l i c t s  o f  the  o r i g i n a l  p h y l l i t e .  The 
small n o n d i r e c t i o n a l  , equant qua r t z  i n c l u s i o n s  (+ 0.05 m diameter) i n  these 
c h l o r i t e  lenses and i n  hornblende c r y s t a l s  a re  i n  con t ras t  w i t h  the  somewhat 
coarser  and more o r i e n t e d  t r a i n s  o f  qua r t z  g r a i n s  i n  the  garnet. E v i d e n t l y  
both hornblende and garnet  are replacements o f  p o i k i l i t i c  p h y l l i t e ,  and 
garnet  was l a s t  t o  form. 

The megascopic appearance o f  garnet  s c h i s t  i s  s i m i l a r  throughout t h e  map 



area; a m o t t l e d  l i g h t  t o  dark green co lo r ,  prominent l i g h t  t o  dark green ish  
gray bandi ng w i  t h  bands (and f o l  i a t i o n  surfaces) d e f l e c t e d  around garnets,  and 
on l y  sporad ic  presence of garnets. Large garnets o f  1/4 i nch  o r  more may be 
encountered w i t h i n  a few f e e t  o f  t he  o u t e r  edge o f  t he  garnet  zone. 

The metamorphic grade o f  the garnet  s c h i s t  i s  upper greenschist  f a c i e s  
based on t h e  assemblage o f  quar tz ,  a1 b i  t e ,  c h l o r i t e ,  epidote, almandine garnet ,  
and hornblende. 

S c h i s t  ho r i zon  a t  Paul Lake (Sch-2) - Th is  s c h i s t  i s  s i m i l a r  t o  the  s c h i s t  
along dolomi Bay, except t h a t  no marble beds were seen and b lack g r a p h i t i c  
s c h i s t  i s  p resent  l o c a l l y  near the  con tac t  w i t h  t h e  under ly ing  marble. 

Ex ten t  o f  Wales group I t  i s  ev iden t  f rom t h e  present  mapping t h a t  t h e  marble- 
s c h i s t  con tac t  a t  the  head o f  Dolomi Bay cannot be taken as the  top  o f  t h e  Wales 
group as bo th  Buddington and Chapin (1929, p l a t e  1 )  and Condon (1961, p l a t e  1)  
have shown it. There i s  l i t t l e ,  i f  any, l i t h o l o q i c  d i f f e r e n c e  between t h e  
s c h i s t  o v e r l y i n g  t h i s  .contact and t h e  lower s c h i s t  horizons around Paul Lake. 
They a l l  appear t o  be conformable w i t h  the  t h i c k  interbedded marble u n i t s ,  as 
i n d i c a t e d  by p a r a l l e l  a t t i t u d e s  and the  i n te rbedd ing  o f  t h i n  marble beds w i t h  
the s c h i s t .  

Age o f  Wales group No new evidence f o r  t he  age o f  the Wales group was found. 
The age i s  g iven as Devonian o r  o l d e r  by Buddington and Chapin (1929) and 
"probably S i l u r i a n "  by Brooks. 

Metamorphism and a l t e r a t i o n  o f  the Wales qroup Subsequent t o  t h e i r  depos i t ion ,  --- -- 
these rocks underwent progressive reg iona l  metamorphism and a t  probably a much 
. l a t e r  da te  l o c a l  metasomatism which dolomi t i  zed and s i l i c i f i e d  the  rocks (main ly  
marb le la long f a u l t s  and contacts. 

The progress ive  change from p h y l l i t e  t o  low-grade greenschist  t o  garnet  
s c h i s t  has been described. This  represents a s u b s t a n t i a l  increase i n  temper- 
a tu re  and i n t e n s i t y  o f  pervasive deformat ion over  a d is tance o f  4,000 f e e t  
from the  south shore of P o r t  Johnson t o  t h e  head o f  Dolomi Bay. Fu r the r  n o r t h  
i n  t he  map area, the  Wales group rocks a re  g e n e r a l l y  o f  lowest g reensch is t  
grade o f  metamorphism i/ except where sporadic garnets mark h igher  grade zones 
along marb le-sch is t  contacts. These zones probably i n d i c a t e  h igher  temperatures 
which were a r e s u l t  o f  a  concent ra t ion  o f  shear ing  along the contacts.  The 
presence o f  a l b i t e  i n  these zones a long w i t h  garnet  and hornblende marks t h e  
rocks as upper g reensch is t  fac ies .  The l a c k  o f  middle greenschist  f a c i e s  rocks 
( b i o t i t e  zone) a t  t he  ou te r  edqe of t he  garnet  zone may be due t o  a potassium 
content  t o o  low t o  form b i o t i t e .  

An except ion  i s  a specimen from near the  o u t l e t  o f  the unnamed l a k e  1/2 m i l e  
n o r t h  o f  James Lake. Here o l i goc lase  i s  p resent  i n  a quartz-muscovi te -o l igoc lase-  
c h l o r i t e  s c h i s t .  A quar tz  muscovite s c h i s t  a t  t he  nor thern  l i m i t  o f  mapping on 
the coas t  has a s i m i l a r  composit ion, except t h a t  t he  fe ldspa r  i s  a l b i t e ,  as i n  
the r e s t  o f  the  area. 



Dolomite - Dolomitic marble i s  present l oca l l y  in the upper pa r t  of the 
uppermost marble formation and about 1,000 f e e t  southeas t  of the ou t l e t  of Paul 
Lake along a northerly-trending f au l t .  On f resh ly  broken surfaces ,  the dolo- 
mite looks much l i k e  marble. On weathered surfaces  i t  i s  smoother than marble 
and tan o r  reddish. Marble weathers t o  a hackly sur face ,  and i s  a very l i g h t  
gray. The lack of metamorphic upgrading of dolomite zones which are  present  
within 200-300 f e e t  of garnet  zones indicates  t h a t  dolomitizat ion of marble 
took place a f t e r  the  rocks were regionally metamorphosed. 

Jasperoid - banded qua r t z i t e  ( jasperoid)  is  present  i n  many places around 
and e a s t  of Paul Lake. Typically i t  i s  a l i g h t  gray rock composed of planar 
very l i g h t  gray bands interbedded with medium gray bands, a l l  from 1 t o  10 mm 
thick.  The darker bands have micaceous f o l i a t i o n  surfaces .  Near the in tersec-  
t i o n  of John Creek w i t h  the creek t ha t  flows out  of Paul Lake, banded jasperoid 
contains layers  of breccia composed of angular banded qua r t z i t e  c l a s t s  cemented 
by white quar tz .  West of James Lake an exposure on the rim of a sinkhole shows 
a gradation from banded marble t o  banded dolomite t o  banded quar tz i t e  over a 
distance of abou t - s i x  f e e t ,  with a l l  bands s im i l a r  in appearance. The rocks a r e  
folded,  and quar tz  veins pa ra l l e l  to  the axia l  planes of fo lds  cut  the quartz-  
i t e .  The surrounding area  has kars t  topography and few bedrock exposures. I t  
i s  evidently underlain main1.y by marble with only local  zones of quar tz i t e .  

Much banded q u a r t z i t e  i s  present along the marble-schist contact ( M  2 - 
Sch 2 )  between James and Paul Lakes. A t  one exposure of planar marble in  
contact  with q u a r t z i t e  beds j u s t  e a s t  of the l e f t  l a t e r a l  cross f a u l t  shown in  
t h i s  area on the map, the  contact  i s  mainly pa r a l l e l  t o  the  banding of both 
the qua r t z i t e  and marble, b u t  loca l ly  i t  extends along a j o i n t  approximately 
perpendicular t o  the  bedding. The quartz i s  vuggy with c rys ta l  faces in the 
vugs . 

These exposures of gradational  contacts  and contacts  not para l le l  t o  bedd- 
ing indicate  a replacement or ig in  fo r  the q u a r t z i t e .  The cross-cutt ing quartz 
veins may represent  f i l l i n q s  of shrinkage cracks i n  qua r t z i t e .  The qua r t z i t e  
breccia could be a replacement of marble c o l l a ~ s e  breccia.  An epigenetic re-  
placement o r ig in  i s  a l s o  indicated on a l a rger  s ca l e  by the local iza t ion of 
quar tz i t e  along f a u l t s  and contacts .  Si l iceous  rock of o r ig in  by replacement 
of carbonate rock i s  properly termed jasperoid (Lovering, 1962). Lovering 
believes s i l i c a  has p rec ip i t a ted  from cool hvdrothermal solut ions  which con- 
comitantly dissolved the  marble. Jasperoid is  common in  mineralized d i s t r i c t s ,  
b u t  i s  not r e s t r i c t e d  t o  them. 

Devonian(?) andesi t i c  graywacke and s i  1 t s tone 

T h i s  un i t  i s  only f a i n t l y  fo l i a ted  and i s  made up of andes i t i c  graywacke 
and graywacke conglomerate interbedded w i t h  green andes i t i c  s i l t s t one .  I t  
was only seen along the southern entrance of Por t  Johnson, but has been mapped 
in  Bullet in 800, p l a t e  1 ,  a s  underlying an extensive t r a c t  j u s t  south of the  
map area. Buddington and Chapin (Bullet in 800, p l a t e  1 )  show these rocks as  
"DSVM-Middle Devonian sediments including graywacke, conglomerate, s l a t e ,  lime- 
stone,  and local  l y  , che r t  w i  t h  associated vol cani c s ,  including andesi t i c  lava,  
breccia,  and t u f f .  

The dominant rock type i s  andesi t ic  graywacke. This rock i s  dusky bluish- 
green on f resh ly  broken surfaces ,  commonly w i  t h  s c a t t e r ed  sand s i z e  grains 



v i s i b l e  i n  a f ine-gra ined,  s l i g h t l y  f o l i a t e d  groundmass. The graywacke i s  
in te rbedded w i t h  medium b lu is i i -g reen s i l t s t o n e  i n  sane exposures. Elsewhere 
graywacke i s  interbedded w i t h  conglomerat ic  graywacke beds c o n t a i n i n g  c l a s t s  
of andes i te  up t o  one f o o t  i n  diameter.  L o c a l l y  r h y o l i t e  and/or c h e r t  a re  
present .  The c h l o r i t i c  m a t r i x  has a s l a t e v  cleavage and a micaceous sheen on 
the  f o l i a t i o n  surface, b u t  no s t r e t c h i n g  of rock fragments i s  v i s i b l e .  Graded 
graywacke and s i l t s t o n e  beds a re  f a i r l y  common i n  thicknesses rang ing  f rom an 
i n c h  t o  more than 10 fee t .  

Marble c l a s t  conglor~lerate w i t h  a graywacke ma t r i x  and in terbedded green 
s i l t s t o n e  i s  present i n  the  u n i t  on the  smal l  i s l ands  west o f  I nne r  Po in t .  

Under the  microscope, graywacke near I nne r  Po in t  shows smal l  c l a s t s  o f  
andes i te ,  r h y o l i t e ,  cher t ,  and a l b i t e  i n  a non fo l i a ted  f i ne -g ra ined  m a t r i x  o f  
c h l o r i t e ,  carbonate, o laq ioc lase  l a t h s ,  and c r y p t o - f e l s i c  m a t e r i a l .  The rock  
represents  a mix ture  o f  f i n e  v o l c a n i c  fragments and mud which has undergone 
low-grade metamorphism. E v i d e n t l y  a nearby source o f  vo l can i c  m a t e r i a l  was 
present .  

The exposed sec t ion  from Inne r  P o i n t  south d ips moderately t o  the  south. 
The rocks a re  an a l t e r n a t i o n  o f  graywacke beds up t o  75 f e e t  t h i c k ,  interbedded 
on va r ious  scales w i t h  s i l t s t o n e  and conglomerate. I n  the  v i c i n i t y  o f  I nne r  
Po in t ,  l i m y  andes i t i c  conglomerate beds grade upward t o  l ess  limy, f i n e r  g ra in -  
ed, graywacke, and t o  noncalcareous l i q h t  greenish-gray s i l t s t o n e  over  a w id th  
o f  10 fee t  o r  less .  Many o f  t h e  beds tend t o  be s i m i l a r l y  graded, f rom coarse 

. a t  t h e  base t o  f i n e  a t  the top,  i n d i c a t i n g  the  sec t ion  i s  r i g h t  s ide  up. I f  
the re  a re  no f a u l t  compl icat ions,  these exposures represent  about 2,000 f e e t  
o f  sec t i on .  

The prevalence o f  sand s i z e  o r  l a r g e r  fragments, the comparat ive l ack  o f  
marble, and the  general lack  o f  l i m y  content ,  as shown by smooth weathered 
sur faces along the shore, d i f f e r e n t i a t e  these rocks from the  p h y l l  i te ,  which 
l i e s  t o  the  west along the  south shore o f  P o r t  Johnson. The r a p i d  a l t e r n a t i o n  
o f  f i n e  and coarse-grained beds, and the  grading o f  l aye rs  of s i l t s t o n e  as t h i n  
as 1-2 inches i n d i c a t e  a near shore marine environment o f  depos i t ion .  

The contac t  between the p h y l l i t e  and the  conglomerate i s  n o t  exposed i n  
the map area. The two rock types are  roughly p a r a l l e l  i n  a t t i t u d e .  The l ack  
of graywacke on the no r th  s i d e  o f  P o r t  Johnson i nd i ca tes  t h a t  t he  con tac t  i s  most 
l i k e l y  an unconformitv o r  a f a u l t .  

The a n d e s i t i c  graywacke and s i l t s t o n e  o f  the map area has been c o r r e l a t e d  
by prev ious  workers (Buddington and Chapin, 1929) w i t h  the  Midd le  Devonian. 
This  can o n l y  be accepted as p r o v i s i o n a l  due t o  the common occurrence o f  s i m i l a r  
rocks of d i f f e r e n t  age and the  poor  knowledge o f  the s t r u c t u r e .  No f o s s i l s  
have been found i n  these rocks i n  the  map area and none a r e  repo r ted  from the 
area imned ia te ly  t o  the south. 

T e r t i a r y ( ? )  d ikes  

A l l  the  d ikes seen i n  the  area were o f  maf ic  composit ion, mostly only a 
few f e e t  i n  width.  Dikes were seen a t  about one f i e l d  s t a t i o n  i n  20 and range 
from f i ne -g ra ined  b a s a l t  t o  diabase w i t h  g ra ins  up t o  2-3 rnm long. Dips are  
i n v a r i a b l y  steep, 60' t o  90'; and most d ikes s t r i k e  nor th -nor theas t .  No d ikes 



were seen i n  the  mine openings o r  a t  prospects ,  b u t  t h e  Wr igh ts  ment ion d ikes  
i n t r u d i n g  o re  depos i t s  i n  t h e  area. None o f  t he  d i kes  a r e  l a r g e  enough t o  
show on the  geo log ic  map. 

Under the microscope a  sample taken f rom a  medium gray ,  f i n e - g r a i n e d  d i k e  
l o c a t e d  i n  the s c h i s t  near  t h e  marb le  con tac t  on Dolomi Bay i s  seen t o  be a  
p o r p h y r i t i c  01 i v i n e  b a s a l t .  The phenocrysts a re  s e r p e n t i n i  zed 01 i v i n e  (0.3 mm 
d iame te r )  s e t  i n  an i n t e r g r a n u l  a r  m a t r i  x ccmposed o f  randomly o r i e n t e d  p l ag io -  
c l  ase mi c r o l  i tes  , i n t e r s  t i  t i a1 c h l  o r i  t e ,  and pyroxene, and s c a t t e r e d  t i n y  
m a g n e t i t e ( ? )  g ra ins .  A second sample, from a  medium green ish-g ray  d i k e  35 
f e e t  wide l oca ted  on t h e  coas t  400 f e e t  no r t heas t  o f  geochemical sample 24, i s  
seen t o  have a  d i a b a s i c  t e x t u r e  made up of s a u s s u r i t i z e d  p l a g i o c l a s e  l a t h s  
(up  t o  '2 1 /2  mm long )  w i t h  somewhat sma l l e r  i n t e r s t i t i a l  g r a i n s  o f  a u g i t e  and 
c h l o r i t e .  Magnet i te  g r a i n s  (2 0.5 mm) make up about 10% o f  t he  rock.  

These d ikes  have c h i l l  bo rders  and sharp con tac t s  w i t h  t he  surrounding 
p h y l l i t e ,  s c h i s t ,  and marb le  and were i n t r u d e d  a f t e r  metamorphism was completed. 
They a r e  t e n t a t i v e l y  c o r r e l a t e d  w i t h  T e r t i a r y  m a f i c  d i k e s  mapped elsewhere on 
P r i n c e  o f  Wales I s l a n d  (S? insbury ,  1961 ) .  

Quate rnary  p e r i o d  

The t owq raphy  has been s t r o n g l y  mod i f i ed  by g l a c i a l  s cou r i ng  which has 
l o c a l l y  steepened t h e  s lopes  and etched ou t  f a u l t ( ? )  1  ineaments. No g l a c i a l  
d e ~ o s i t s  were recognized i n  t h e  area, b u t  s c h i s t  f l o a t  i n  t h e  low area o f  broken 
h i l l s  and s inkho les  west  o f  James Lake p robab ly  r ep resen ts  g l a c i a l  e r r a t i c s  
r a t h e r  than bedrock f l o a t .  Elsewhere f l o a t  appears t o  m i r r o r  u n d e r l ~ y i n g  bed- 
rock .  

Ka rs t  tooography i s  we1 1  developed i n  much o f  t h e  t e r r a i n  u n d e r l a i n  by 
marb le .  The marb le - sch i s t  c o n t a c t  can be mapped i n  areas where outcrops a re  
n e a r l y  l a c k i n q  by t h e  presence of smal l  streams and subdued topography i n  
s c h i s t  areas versus l a c k  o f  s u r f a c e  d r a i ~ a g e  and presence o f  s i nkbo les  (up t o  
200 f e e t  i n  d iameter  and 50 f e e t  deep) i n  marb le  areas. The f o rma t i on  o f  
caverns i n  marble a long  f a u l t s  i n  mine work ing was no ted  i n  t h e  o l d  r epo r t s .  

STRUCTURAL GEOLOGY 

The s t r u c t u r a l  f e a t u r e s  recognized i n  t he  d i s t r i c t  a r e  ma jo r  doming around 
Paul Lake, minor  f o l d s  and c r e n u l a t i o n s ,  and f a u l t i n g  a t  Dolomi Bay and e l se -  
\;vhere which has c o n t r o l  l e d  s i  1  i c i  f i  ca t i ona  dn rep1 acement o f  m i n e r a l i z e d  
q u a r t z  ve ins.  

The Paul Lake dome i s  c l e a r l y  i n d i c a t e d  by t h e  p a t t e r n  o f  t h e  s c h i s t  and 
marb le  u n i t s  and t h e i r  outward d ips .  The tendency f o r  west  plunges o f  minor  
f o l d s  a t  the  west end o f  t h e  dome and eas t  plunges a t  t h e  e a s t  end (see f i g u r e s  
2 and 3 )  cou ld  be due t o  a  s i n g l e  p e r i o d  o f  metamorphism and fo ld ing-doc l ing o r  
t o  two separate pe r i ods  o f  deformat ion,wi t h  e a r l y  formed f o l d s  and t h e i r  minor  
s t r u c t u r e s  draped ove r  a  l a t e r  dome. The c o n c e n t r i c  ou t c rop  p a t t e r n  seems more 
i n d i c a t i v e  o f  a  s imp le  dome r a t h e r  than domed f o l d e d  beds. D e t a i l e d  mapping o f  
t he  marb le  and s c h i s t  u n i t s  ove r  a  w ide r  area should i n d i c a t e  whether t he re  has 
been one no r i od  o f  de fo rmat ion  o r  two. 



The eastern end of the Paul Lake dome i s  cut by the Dolomi Bay f a u l t  system. 
This i s  a complex f a u l t  with both l e f t  l a te ra l  s t r ike-s l ip  movement (500 f e e t  *) 
and vert ical  movement (400 fee t  5) which has up1 i f ted  a block of the underlyin 
schis t  (Sch - 3)  to the surface west of Amazon Lake (see section B - B ,  f igure 1 . 
The overall pattern of s t r ike-s l ip  movement with subsidery vertical  movements 

3 
seems c l ea r ,  b u t  many de ta i l s  o f  the blocks and the i r  movements are unknown due 
to  the poor exposures in the area. 

The t race of the Valparaiso f a u l t  i s  v is ib le  on the a i r  photos. Mapping 
along i t  was e i the r  not detailed enough to show offse t  of beds or there i s  very 
l i t t l e  of fse t .  

Both the Dolomi Bay fau l t  system and the Valparaiso faul t  have controlled 
the introduction of much s i l i c a ,  both along fau l t s  and in adjacent wall rock. 

GEOCHEMISTRY 

Geochemical stream sediment samples were taken throughout the map area to  
determine the reflection of mapped geologic features on the metal contents of 
the streams and in hopes of detectinq undiscovered deposits. Samples were tested 
in the f i e l d  using the cold extractable heavv metals method described by Hawkes 
(1963). Sam~les were l a t e r  analyzed fo r  total  copper, lead, zinc, and molybdenum 
in the minus 80 mesh fraction by Rocky Mountain Geochemical Laboratories in Sa l t  
Lake C i t y .  Locations of the samples a re  shown on figure 1 and the i r  values a re  

, l i s t e d  in table  2.  

Total copper, lead, and zinc contents of stream sediments have been surnmar- 
ized on frequency-concentration graphs ( f igure  10).  The threshold values, above 
which samples are considered anomalous, have been determined from.these graphs 
by inspection. These are copper, 70 ppm; lead, 30 ppm; and zinc, 200 ppm. No 
molybdenum anomalies were detected. Ten samples are moderately or f a i r l y  strongly 
anomalous in one or more of the metals, zinc,  lead, and copper. All of these 
are located along e i ther  the Dolomi Bay f a u l t ,  the Valparaiso f a u l t ,  or the 
north-trending f a u l t  a t  the northwest corner of Paul Lake. All of these samples 
are from small drainages and probably represent only minor showings, b u t  they 
bear out the resul ts  of early prospecting - that  the mineralization i s  concentrated 
along the f au l t s .  Non-anomalous samples taken from the Jos ie(?)  adi t on Paul 
Lake (569) and in the creek below the prospect a t  the out let  of John Lake 
(#46)  suggest tha t  direct  geochemical prospecting fo r  the sillall quartz vein depos- 
i t s  i s  not pract ical .  

Several prospects and one sample anomalous in zinc and lead ( # 4 2 )  provide 
indications of mineralization in the karst  area immediately west of James Lake. 
Unforturately the scarcity of streams in karst  areas seriously r e s t r i c t s  the 
usefulness of stream sediment sampling there. This difficu1t.y would be present 
in many other lowland areas in the d i s t r i c t  underlain by marble. Float t r a ins  
due to  glacial  smearing of outcropping ore deposits offers the poss ib i l i ty  of 
f a i r l y  wide metal anomalies associated with the r icher  deposits. Such halos 
could show u p  as low anomalies in the occasional creeks that  cross or  border 
karst areas and could be further prospected by so i l  sampling. 



MINERAL DEPOSITS 

H i s t o r y  o f  min ing  and exp lo ra t i on  

Copper was f i r s t  d iscovered a t  Kasaan Bay on Pr ince o f  Wales I s l a n d  i n  the 
e a r l y  18701s, bu t  l i t t l e  p rospec t i ng  was done before the 1890's. I n  1897 copper 
was found on Gravina I s l a n d  and du r ing  the  "Klondike excitement o f  1897-98" a  
group o f  prospectors found t h e i r  way t o  P o r t  Johnson where they " learned o f  the  
d i scove ry  o f  go ld  i n  the  v i c i n i t y  through Paul Johnson, an I n d i a n  boy. The 
members o f  t h i s  p a r t y  made many l o c a t i o n s ,  and began some p r e l i m i n a r y  develop- 
ments" (Brooks, 1902). John Bufvers (1967) s ta tes  t h a t  the  above mentioned 
Paul Johnson, i n  1898 o r  99 found gold-bear ing quar tz  f l o a t  on t h e  n o r t h  shore 
of Paul Lake when w a i t i n g  w i t h  t h e  canoe w h i l e  h i s  f a t h e r  hunted deer. The 
l o c a l i t y  was a t  the Paul prospect .  Charles Guzman purchased t h i s  l o c a t i o n  from 
Johnson and staked the nearby Valpara iso deposi t .  Charles Dunton, who a l s o  
operated the  Har r i s  R iver  mine a t  H o l l i s  i n  the  e a r l y  days, operated the  Val- 
pa ra i so  mine f o r  a  time. He b u i l t  an a r r a s t r e ,  the remains o f  which stand near 
t h e  Valpara iso a d i t  ( f i g u r e  4 ) .  

Brooks (1902) mentions t h a t  a  town was present a t  Dolomi i n  1901, and he 
shows 19 groups o f  claims around Paul, Amazon, and James Lakes, many w i t h  shaf ts  
and/or a d i t s .  Only a  few new d iscover ies  have been made s ince  h i s  v i s i t .  

The two most ex tens i ve l y  developed deposi ts  were the  Golden Fleece and the 
Valpara iso.  Both o f  these were connected by tram w i t h  Dolomi and had consider- 
ab le  e x p l o r a t i o n  i n  the  1 9 0 0 ' ~ ~  and some l a t e r  work (as l a t e  as 1945-50) a t  
t h e  Valpara iso.  The Valpara iso m i l l  and o the r  bu i l d ings  s t i l l  stand, b u t  i n  
d i s r e p a i r .  Steel  r a i l s ,  f a l l e n  br idges ,  and p i l i n g s  mark the  Dolomi-Paul Lake 
tram. L i t t l e  remains a t  the  Golden Fleece b u t  the  o l d  a d i t ,  the  r u i n s  o f  the  
m i l l  on the  shore o f  James Lake, and a  connect ing tram. The tram from James 
Lake t o  Dolomi i s  almost o b l i t e r a t e d .  A t  o the r  p r o s ~ e c t s  i n  t he  d i s t r i c t ,  
o n l y  t he  ac tua l  openings remain. The smal l  set t lement  a t  Dolomi e x i s t e d  u n t i l  
a t  l e a s t  1920, bu t  i n  1966 the re  remained on l y  a  small cab in  i n  a n e a r l y  ruinous 
c o n d i t i o n ,  a  few p i l i n g s ,  and the  remnants o f  a  small gasoline-powered r a i l r o a d  
engi ne. 

General f ea tu res  o f  m i  ne ra l  deposi t s  

The o re  deposits a t  Dolomi occur as qua r t z  veins which a re  l o c a l i z e d  along 
o r  near  f a u l t s ,  some o f  which are  p a r t  o f  the  major Dolomi Bay f a u l t  system. 
Ore minera ls  are sparsely  disseminated i n  the  veins, r e p o r t e d l y  as p lung ing  shoots. 
Ore minera ls  seen o r  repor ted  a re  g o l d  ( f r e e ) ,  t e t r a h e d r i  t e ,  galena, spha le r i  t e ,  
p y r i t e ,  and cha lcopyr i te .  The qua r t z  ve ins ca r ry  some c a l c i t e .  I n  places, re -  
placement o f  the marble count ry  rock  by s i l i c a  has formed banded jaspe ro id  
( q u a r t z i  t e )  and/or ,*speroi d  b r e c c i a  cemented by quartz.  I n  some areas, minera l  - 
i z e d  qua r t z  veins are i n  jaspero id ,  b u t  elsewhere no m ine ra l i zed  veins o r  signs 
o f  m i n e r a l i z a t i o n  were seen i n  j aspe ro id  areas. 

The l oca t i ons  o f  o l d  p r o p e r t i e s  a re  shown on sketch maps by Brooks (1902) 
and Wr igh t  and Wright (1908) ( f i g u r e  6, t h i s  r e p o r t ) .  The U.S. Geological  Survey 
w r i t e r s  g i v e  general desc r ip t i ons  o f  some o f  the  p rope r t i es  based on examinations 
w h i l e  work was i n  progress. This  m a t e r i a l  p lus  b r i e f  i n fo rma l  r e p o r t s  o f  main ly  
h i s t o r i c a l  i n t e r e s t  by A1 aska T e r r i  t o r i a l  Department o f  Mines engineers J. C. 
Roehm (1939) and H. M. .Fowler (1948), and Bufvers '  h i s t o r i c a l  sketch (mentioned 
under Hi s t o r y  o f  Min ing)  c o n s t i t u t e  the  i n fo rma t ion  on the  depos i ts  avai  l a b l e  
t o  the  w r i t e r .  

- 11 - 



Some o f  the o l d  a d i t s  a re  open, b u t  the  shaf ts  and trenches a re  most ly  
caved o r  f i  1 l e d  and every th ing  on the  surface i s  overgrown w i t h  t rees  and moss. 
Dur ing  the  present  i n v e s t i g a t i o n  l a r g e  sca le  sketch maps were made o f  one a d i t  
on t h e  n o r t h  s ide  of Paul Lake and one p i t  (caved a d i t )  on the  eas t  s ide  o f  
Amazon Lake. In format ion on the  o the r  deposi ts  i s  from examinat ion o f  mine dumps 
and the  o l d  repor ts .  

Massive and disseminated p y r i t e - s e r i c i t e  zones almost bar ren  o f  va luab le  
metals  a re  present along the  south  shore o f  P o r t  Johnson. These depos i ts  d i f f e r  
i n  o r i g i n  from the f a u l t  c o n t r o l l e d  qua r t z  ve in  deposits around Paul Lake. 
They a r e  o f  no economic value i n  themselves, b u t  may be rep resen ta t i ve  o f  o ther  
o re-bear ing  p y r i t i c  deposi ts  assoc ia ted  w i t h  the bas ic  vo lcan ics  south o f  the  
map area. 

Val ~ a r a i  so mine 

The Valparaiso mine appears t o  have been i n  f a i r l y  cons tant  development 
o r  ope ra t i on  from 1898 t o  1920. I t  was mined b r i e f l y  by lessees i n  1927 
(T. Stevens) and i n  1932 (Paul and Beno lk in ) .  I n  1934-35, the  p rope r t y  was put  
i n  shape b u t  never operated. Again i n  1945 a l a rge  sum of money was spent i n  
ready ing  the  mine f o r  opera t ion ,  b u t  again i t  was n o t  p u t  i n  p roduct ion .  As 
a r e s u l t  o f  these a b o r t i v e  e f f o r t s ,  t he re  are several b u i l d i n g s  and a good 
deal o f  equipment a t  the mine. 

No product ion  f i g u r e s  are  a v a i l a b l e  f o r  o re  shipped. 

The bes t  desc r ip t i on  o f  t h e  Valpara iso mine i s  g iven by Wr igh t  and Wright 
(1908) based on v i s i t s  i n  1904 and perhaps l a t e r .  The v e i n  is,several thousand 
f e e t  long, f o u r  t o  10 fee t  wide, has a N.55W. s t r i k e  and 30-50 no r theas t  d ip ,  
i n  general para1 l e l  t o  the  marble w a l l  rock,  and contains moderate-grade o re  
w i t h  p lung ing  highgrade shoots. "The c e n t r a l  p o r t i o n  o f  the  v e i n  i s  made up 
o f  l imestone breccia i n  a q u a r t z  m a t r i x ;  and on both the  f o o t  and hanging w a l l  
s ides ,  i t  i s  def ined by veins o f  massive quar tz .  S l i p p i n g  planes along which 
gouge i s  present  were observed s t r i k i n g  p a r a l l e l  o f  the  vein.  The o re  minera ls  
a re  t e t r a h e d r i t e  c a r r y i n g  f r e e  go ld ,  cha l copy r i t e ,  and some p y r i t e .  . .The ore 
shoot i s  conf ined t o  the f o o t  w a l l  and plunges 60" southeast. . . A considerable 
amount o f  t h i s  ore has been mined." 

A t  the  present  t ime, a caved 10-15 f o o t  square s h a f t  i n c l i n e d  45" n o r t h  
i s  l oca ted  150 f e e t  no r th  o f  t he  m i l l .  A second more ru inous s h a f t  i s  present  
300-400 f e e t  i n  N.80W. d i r e c t i o n  from the  f i r s t  shaf t .  Much o f  t h e  ground 
between these shafts has subsided. Near the eas t  end o f  t h i s  area, a stope has 
caved over  an area o f  20 x30 f e e t  exposing the  hanging w a l l  o f  a  f a u l t  face 
w i t h  N.85E. s t r i k e ,  60' nor thwest  d i p ,  and ho r i zon ta l  s l i ckens ides .  Two t o  
th ree  f e e t  o f  r u s t y  marble l i e s  i n  the  f o o t  w a l l  o f  the f a u l t .  L i t t l e  qua r t z  
was seen. Eanded marble i s  exposed 50 f e e t  no r th  o f  the  f a u l t .  This  f a u l t  
makes a prominent west-northwest t rend ing  l ineament on the  a i r  photo. On the 
ground the  f a u l t  i s  marked by a d i s t i n c t  break i n  slope which t o  the  west j o i n s  
the  f a u l t  manped no r th  o f  the  Va lpara iso  a d i t  ( f i g u r e  4).  

The a d i t  about 600 f e e t  west o f  the  Valparaiso m i l l  ( f i g u r e s  1 and 4) has 
been d r i v e n  along a s i l i c i f i e d  zone a t  the  schist-marble contac t .  Q u a r t z i t e  
( j a s n e r o i d )  exposed i n  the ad i  t has banding and g r a i n  s i z e  s i m i l a r  t o  t h a t  o f  



the adjacent marble and i s  apparently s i l i c i f i e d  marble. The quartzi te  i s  cut 
by f r ac tu re - f i l l i ng  quartz veins and locally i s  a  breccia containing up t o  75% 
vein quartz f i l l i n g .  A low north trending flat-topped ridge extends north above 
the a d i t  t o  the poorly marked Valparaiso f au l t .  The ridge marks the outcrop 
of the jasperoid zone. S i l ic i f ica t ion  was evidently controlled by faul t ing 
along the schist-marble contact and was probably related in origin to  the quartz 
~ c i n  tha t  occupies the Valparaiso f a u l t  in some areas. No signs of sulf ide 
mineralization were noted in and around the a d i t .  

The veins on the Paul and Jessie  claims, eas t  of the Valparaiso, are  approxi- 
mately on s t r i k e  with the Valparaiso vein. They are a l l  probably along the same 
system of f au l t s  and may be the same vein. Exposures are few and no attempt was 
made t o  t race the vein - which was actual ly  never seen in outcrop by the wri ter .  

The veins exposed on the Paul and  Jess ie  claims are similar to  the Valparaiso 
vein and are reported t o  have f a i r l y  well-defined walls. The principal vein, 
which has been developed on b o t h  of the claims, s t r ikes  N.70°W. and dips 35" no r th  
eas t .  I t  varies from three t o  eight f e e t  in width and follows the general trend 
of the inclosing.limestone. I t  i s  traversed by s l i p  planes, showing the d e f o n -  
ation of the vein has taken place since i t s  deposition. Both in the vein and 
in the country rock, sulfide minerals a re  f inely disseminated and occur in small 
masses throughout the vein. The minerals observed are free gold, pyr i te ,  
chalcopyrite, t e t rahedr i te ,  qalena, and sphaler i te ,  and a t  the surface malachite, 
azur i te ,  and 1 irnoni t e  are present (Wright a n d  Idright, 1908). 

Golden Fleece mine 

The ruinous Golden Fleece mill on the northeast shore of James Lake i s  
connected by a  tramway to an ad i t  about 900 f e e t  t o  the north. No mineralized 
outcrops were seen during the present mapping. 

"The Golden Fleece property, which represents one of the e a r l i e s t  locations 
in the region, l i e s  on the north end of James Lake two miles from t ide  water. 
A f i  ve-s tamp mi 11 was erected on the property in 1901 and a  tramway bui 1  t from 
the lower end of the lake t o  the wharf a t  Dolomi. The mine developments which 
were actively advanced in 1901-02, consist  of two long tunnels, each 200 f e e t  
in length, and from them slopes and winzes have been sunk on the ore body. 
Early in 1905, work on th is  property was suspended and since tha t  time no attempt 
has been made to  operate th is  mine. 

The ore deposits are irregular lenses s l igh t ly  cutting the bedding planes 
of the inclosing limestone and varying from a fraction of a  foot to  eiqht  f e e t  
or more in width. The s t r ike  of these i r regular  deposits i s  northeasterly,  the 
dip being 40" southeast. A peculiar and advantageous feature of th i s  mine i s  
the occurrence of several limestone caverns which in places follow the mineral 
deposit. Crosscutting b o t h  the limestone and the ore bodies are diabase dikes 
which are  of more recent intrusion than the ore deposit. The ore consists of 
f ree  gold with te t rahedri te  and pyri te ,  the grade on a  whole being moderate." 
(blright and Wright, 1908). 

According t o  Bufvers (1967), the lower tunnel was a crosscut connected by 
a  ra i se  to  an upper ad i t  200 fee t  long. The vein dips 40" southwest (note the 
conf l ic t  with the Wright's a t t i tude)  and yielded a  considerable tonnage of $12 



ore  d u r i n g  the 1920's. Dur inq the mid 30's the ve in  i n  the  upper a d i t  was 
mined through t o  the sur face.  

Two patented min ing c la ims t o t a l i n g  23.52 acres (U. S. M. S. 540 A & B )  
which apparent ly  cover the depos i t  described above are scheduled f o r  auc t i on  i n  
1967 by the  Sta te  o f  Alaska. 

~ o s t o n l ? )  prospects 

A number of p i t s ,  a d i t s ,  and i n c l i n e d  shaf ts  along the  e a s t  s ide  o f  Amazon 
Lake mark the Boston(?) prospects. The southernmost occurrences ( f i g u r e  7) are 
i r r e g u l a r  qua r t z  veins i n  s c h i s t  bedrock west o f  the o u t l e t  o f  Amazon Lake. 
F u r t h e r  n o r t h  an a d i t ,  th ree  i n c l i n e d  sha f t s ,  and some p i t s  ( f i g u r e  8 )  mark a  
zone o f  qua r t z  ve in ing  and j a s p e r o i d  ( q u a r t z i t e )  replacement of marble bedrock. 
These two groups o f  showinqs may be along a  no r th - t rend ing  member o f  the  Dolomi 
Bay f a u l  t system. 

There i s  no c lea r . re fe rence  t o  these claims i n  the U. S. Geological  Survey 
b u l l e t i n s  and the name "Boston" i s  taken from the p l a t  o f  patented c la ims.  

Prospect  eas t  o f  Amazon Lake o u t l e t  

An area o f  o l d  slumped-in trenches and one caved a d i t  was seen immediately 
. e a s t  o f  the lower end o f  Amazon Lake ( f i g u r e  7 ) .  Bedrock i s  v i s i b l e  above the  
a d i t  i n  a  15 x 20 f o o t  caved area 20 f e e t  deep, about 30 f e e t  above the  l e v e l  
o f  t he  lake.  

The bedrock i n  the  caved area i s  c h l o r i t e  s c h i s t  which conta ins  an i r r e g u l a r  
zone a t  l e a s t  30 f e e t  wide o f  s i l i c i f i c a t i o n  and veins which appear t o  s t r i k e  
N.60°E., and d i p  s t e e ~ l y .  The c e n t r a l    art o f  t h i s  zone conta ins  an i r r e g u l a r  
q u a r t z  v e i n  up t o  three f e e t  wide wt,ich i s  l o c a l l y  b recc ia ted ,  w i  t h  whi t e  quar tz  
fragments + 1/2 inch  i n  a  f i ne -g ra ined  qua r t z  ma t r i x .  Quar t z  replacement zones 
tend t o  f o l l o w  the bedding p lanes o f  the  s c h i s t  and i n  p laces are  vuggy and 
i r r e g u l a r .  

S u l f i d e s  make up l e s s  than 1  percent  o f  any sample o f  quar tz ,  b u t  c e l l u l a r  
qua r t z  i n d i c a t e s  t h a t  leach ing  has occurred. Su l f i des  seen a r e  t e t r a h e d r i t e  
and p y r i t e .  Downslope f rom the  depos i t ,  ve in  quar tz  and qua r t z  b r e c c i a  f l o a t  
a r e  present  alonq the l a k e  and i n  t he  creek t h a t  f lows o u t  o f  the  lake.  Geochem- 
i c a l  sample 46, taken i n  t he  creek about 120 f e e t  below the  depos i t ,  shows on ly  
background amounts o f  copper, lead, z inc ,  and molybdenum. 

Prospects eas t  o f  c e n t r a l  Amazon Lake 

About 300 f e e t  nor th -nor theas t  o f  t he  lower end o f  Amazon Lake, an , a d i t  
( f i g u r e  8) crosscuts a  zone o f  w h i t e  t o  medium gray banded j a s p e r o i d  and ve in  
quar tz .  This  zone o f  s i l i c i f i e d  marble i s  a t  l e a s t  50 f e e t  wide and extends 
nor thward from the s c h i s t  con tac t  f o r  400 f e e t  o r  more, p a r a l l e l  t o  the  s t r i k e  
o f  t h e  banding. The a d i t  dump conta ins  o n l y  quar tz  w i t h  minor  t e t r a h e d r i t e  and 
l o c a l  ma lach i te  s ta in .  A specimen o f  q u a r t z - t e t r a h e d r i t e  ore f rom the  dump 
(samnle C ,  t a b l e  1)  conta ined 0.01 oz / ton  gold. Two i n c l i n e d  s h a f t s  ( f i g u r e  8)  
have b e e i ~  sunk i n  the v i c i n i t y  o f  t he  ad i  t. The southernmost s h a f t  shows banded 
q u a r t z i t e  c u t  by c rosscu t t i ng  qua r t z  ve ins which are  coarse ly  c r y s t a l l i n e  and 



c a r r y  some tc t rahedr - i  t e .  Sd~nole C ,  t a b l e  1 ,  taker, f rom the  dump of t h i s  shaf t ,  
c a r r i e s  0.10 oz / ton  yo ld .  The second s h a f t  t o  the nor th -nor theas t  i s  i n  s i m i l a r  
rock. 

A t h i r d  steep i n c l i n e d  s h a f t  i n  the sanie jaspero id -quar tz  ve in  zone i s  
present  about 200 f e e t  nor th -nor theas t  o f  the  a d i t .  Fu r the r  no r th ,  in f requent  
exposures expose banded, p a r t l y  s i  1  i c i f i e d  marble. Sinkholes are present  t o  
the  eas t  o f  the  s i l i c i f i e d  zone, presumably i n  u n s i l i c i f i e d  marble. About 1,000 
f e e t  n o r t h  o f  t he  a d i t ,  a bench c u t  40 f e e t  above the  l a k e  exposes a  low-grade 
q u a r t z - t e t r a h e d r i t e  v e i n  two f e e t  wide w i t h  qua r t z  s t r i n g e r s  extending i n t o  t h e  
marble w a l l  rock.  A 10-ton p i l e  o f  the v e i n  qua r t z  i s  l oca ted  below the cu t .  
Another 200 f e e t  f u r t h e r  n o r t h  a  s i x - i n c h  qua r t z  v e i n  crosscuts the bedding o f  
the  marble bedrock. Th is  v e i n  conta ins an es t imated 10% t e t r a h e d r i t e .  It was 
the  northernmost exposure o f  ve in  m a t e r i a l  seen eas t  o f  Amazon Lake. 

Prospects west o f  Amazon and James Lakes 

A 45" i n c l i n e d  s h a f t  i s  present about 700 f e e t  west o f  Amazon Lake (near  
geochemical sample 4 5 ) .  The dump conta ins an est imated 100 tons o f  wh i te  v e i n  
quar tz  and dark gray micaceous s i l i c i f i e d  s c h i s t .  An assay o f  a  small grab 
sample o f  bar ren- look ing  v e i n  quar tz  and i n c l o s i n g  s c h i s t  (sample 45, t a b l e  1 )  
shows 0.70 ounces of g o l d  and low base metal values. Geochetnical sample 45 was 
taken from a  smal l  creek between the s h a f t  and Amazon Lake. 

About 600 f e e t  t o  t he  nor theas t  a  p a r t i a l l y  caved a d i t  t rend ing  nor thwest  
has a  1,000(?) t on  dump conta in ing  ve in  qua r t z  and s c h i s t  w i t h  c rosscu t t i ng  
quar tz  ve ins.  No s u l f i d e s  were seen, b u t  l i m o n i  t e - f i l l e d  c a v i t i e s  up t o  one i n c h  
i n  diameter a r e  present  i n  the quar tz .  

Fu r the r  no r th ,  t he  area from west of the  head o f  Amazon Lake t o  west o f  t he  
center  of James Lake has a broken topography w i ~ o c c a s i o n a l  k a r s t  p i t s .  Several 
sha f t s  were found. These conta in  ve in  qua r t z  on the  dumps, some w i t h  j aspe ro id  
brecc ia  cemented by qua r t z  veins. No s ign  o f  s u l f i d e s  was seen i n  t h i s  v e i n  
quar tz .  The impression gained from the sca t te red  exDosures was o f  complex s t r u c -  
t u re ,  probably much f a u l t i n g ,  and l o c a l  s i  1  i c i f i c a t i o n  ( f o r n a t i o n  o f  j aspe ro id )  
over a  wide area. 

West o f  the  head o f  James Lake, a  l a r g e  apparent ly  continuous quar tz  v e i n  
i s  present.  Near geochemical sample 41, where an a d i t  35 f e e t  long has been 
d r i ven  through i t ,  the  v e i n  i s  about 40 f e e t  wide ( s t r i k e  N.30W., d i p  about 
v e r t i c a l )  and i s  composed o f  a  much f rac tu red ,  wh i te ,  remarkably bar ren- look ing  
qua r t z  w i t h  narrow s t r i n g e r s  o f  p y r i t e  near t h e  contac ts  w i t h  q u a r t z i t e  w a l l  rock.  
Low-grade d isseminated p y r i t e  w i t h  minor c h a l c o p y r i t e  i s  a l s o  present i n  l i m o n i t e -  
s ta ined q u a r t z i t e  w a l l  rock exposed along the  west s ide  o f  the ve in  i n  the  a d i t  
face and i n  a  t h r e e - f o o t  horse i n  the center  o f  t h e  vein.  A c h i p  sample taken 
along the f i r s t  10 f e e t  o f  the a d i t  (sample 41, t a b l e  1 )  conta ins on ly  t races  
o f  go ld  and o t h e r  meta ls .  The same quar t z  v e i n  i s  p resent  f o r  some d is tance 
south of the a d i t .  Nor th  o f  the a d i t ,  i t  crops o u t  on e i t h e r  s ide  o f  t he  t r i b -  
u t a r y  creek a t  t h e  nor thwest  end o f  James Lake. A s h a f t  20 f e e t  deep has been 
sunk on i t  a  few hundred f e e t  no r th  o f  t h i s  creek. The v e i n  must be more than 
500 f e e t  long,  and perhaps 20 t o  40 f e e t  wide. Nowhere was any appreciable 
amount o f  ~ u l f i d e  o t h e r  than p y r i t e  seen i n  i t, b u t  t he re  are  few exposures. 



P,yr i te  zones on south shore o f  Por t  Johnson 

L imon i te  s ta ined outcrops o f  p y r i  t e - s e r i c i  t e  a1 te red  p h y l l  i t e  ( f i g u r e  9) 
a r e  present  along the south shore o f  P o r t  Johnson near geochemical sample 6, 1 /2  
m i l e  east-southeast  o f  Moss P o i n t .  The h ighes t  grade zone seen was exposed on 
a  smal l  roche moutonnee (sheepback rock )  on the beach west o f  the creek a t  t h i s  
l ~ c a l i t y .  The zone i s  p y r i t e - b e a r i n g  over  a  w id th  o f  12 f e e t  w i t h  wisps con- 
t a i l l i n q  g rea te r  than 50% p y r i t e  runn ing  through it. A c h i p  sample across the 
zone (sample 6 ,  t ab le  1)  conta ins  0.01 oz / ton  go ld  and l e s s  than t r a c e  amounts 
of o t h e r  metals.  Geochemical samples 5 and 6 taken i n  the  v i c i n i t y  f a i l  t o  
i n d i c a t e  any metal anomalies. 

These zones are probably s i m i l a r  i n  o r i g i n  t o  several  p y r i t e - f r e e  s e r i c i t e -  
qua r t z  replacement zones i n  t h e  p h y l l i t e  near geochemical sarnple 10, f i g u r e  1, 
near  the  west end o f  Po r t  Johnson. These are  very l i g h t  ye l low-green aphan i t i c  
zones w i t h  unreplaced m ic ro - fo lded  c h l o r i t e  layers .  The zones a re  up t o  10 
f e e t  long and are gradat iona l  w i t h  the  surrounding p h y l l i t e .  
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Table 1. Assays f r o m  the  Dolomi area 

Ounces p e r  t o n  Weight pe rcen t  
Map No.* F i e l d  No. -&I- Ag Cu Pb Zn As - -- N - -  i -- - Remarks 

A 6C-35-1 0.01 N i l  0.1 N.D. N.D. 6 "  ma lach i t e  s t a i n e d  area i n  i r r e g u l a r  q u a r t z  
? v e i n  which i s  c u t  by b a s a l t  d i ke .  Shore a long  

0.03 Clarence S t r a i t  

A 6C-35-2A 0.01 N i l  N.D. N.D. N.D. t r a c e  Ba r ren - l ook i ng  q u a r t z  v e i n  assoc ia ted  w i t h  
b a s a l t  d i k e  

B 6C-76 0.01 1.53 t r a c e  1l.D. N.D. t r a c e  Q u a r t z  w i t h  m inor  ma lach i t e  s t a i n  and t e t r a -  
h e d r i t e  on a d i t  dump, eas t  s i d e  o f  Amazon Lake 
( f i g u r e  8)  

C 6C-77 0.10 11.62 0.3 t r a c e  t r a c e  t r a c e  Banded j a s p e r o i d  w i t h  c r o s s c u t t i n g  q u a r t z  ve ins  
k 

I c o n t a i n i n g  low-grade t e t r a h e d r i t e  on s h a f t  dump, - 0.05 eas t  s i d e  o f  Amazon Lake ( f i g u r e  8 )  
a3 

I D  6C-203-2 0.22 t r a c e  N.D. N.D. N.D. N.D. Small q u a r t z  ve ins i n  b r e c c i a  zone. Va lpara iso  
ad i  t ( f i g u r e  6 )  

D 6C-203-2 N i l  N i l  N.D. N.D. N.D. N.D. 6"  gray f a u l t  gouge. Va lpara iso  a d i t  ( f i g u r e  6 )  

6  6C- 109 0.01 N i l  N.D. N.D. N. D. N.D. Chip sample across 12'  p y r i  t e - s e r i c i  t e  zone, 
south shore P o r t  Johnson ( f i g u r e  9 )  

41 6C-85 t r a c e  N i l  N.D. N.D. t r a c e  t r a c e  40 '  q u a r t z  ve i n .  10 '  c h i p  sample across v e i n  
i n  3 5 '  a d i t ,  west o f  James Lake, near  n o r t h  end 

4  5  6C- 197 0.70 0.68 N.D. N.D. N.D. White v e i n  q u a r t z  i n  micaceous s i  1  i c i f i e d  s c h i s t .  
Grab sample o f  q u a r t z  f rom dump o f  i n c l i n e d  
s h a f t  



T a b l e  1 .  Cont inued 

Ounces o e r  t o n  k!eight p e r c e n t  
Map No.* F i e l d  No. Au *g Cu Pb Zn As i l  i Rernarks --- 

457 6C- 141 t r a c e  N i l  N.!I. 1 i . D .  t r a c e  B a r r e n - l o o k i n g  q u a r t z i t e  b r e c c i a  on p r o s p e c t  
dump near  i n t e r s e c t i o n  o f  John Creek w i t h  
c reek  d r a i n i n g  P a u l  Lake 

4 9 6C- 147 0.02 0.04 N.D. N.D. N.D. 0.5 
f 

0.1 

P u l v e r i z e d  q u a r t z i t e  i n  f a u l t  zone a t  p r o s p e c t  
a l o n q  m a r b l e - s c h i s t  c o n t a c t  abou t  200' west  o f  
i n t e r s e c t i o n  o f  John Creek and c reek  d r a i n i n g  
Paiil  Lake 

"Samples des igna ted  by geochemical  sample s i t e  numbers wherever  n o s s i t l e ,  o t h e r w i s e  by l e t t e r .  A l l  sample s i t e s  shown 
on f i g u r e  1. Some shown on a p p r o p r i a t e  l a r q e - s c a l e  maps i n c l u d e d  i n  t h i s  r e p o r t .  

G o l d - s i l v e r  by f i r e  assay, Don S t e i n ,  Assayer,  D i v i s i o n  o f  l l i n e s  and ' l i n e r a l s .  
Base elements by XRS, Namok Cho, a n a l y s t ,  D i v i s i o n  o f  :.lines and X i n e r a l s .  
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Table 2. Continued 

F i e l d  
Map Samp 1 e ~oncent ra t ion(ppm)*  Tes t** Stream Minera l -  
No. No. C u Zn Pb Mo (ml dz) Width F l o a t  Bedrock i z a t i o n  Remarks 

- 7 3  6L-24 6 0 65 5 1 2 7 '  M none creek 2" deep 

7 1 6L-22 5 0 - 300 - 3 5 3 4 2 ' mica sch., M mica sch., M none creek 6 "  deep 

none creek 4" deep 

none creek i n  s inkho le  

74 6L-20 15 70 5 2 5 3 ' M none creek 1" deep 

75 6L-59 25 9 5 10 3 1 1 ' chl.sch., 5 0 % M  M none 

7 6 6L-54 20 65 5 2 2 2 ' mica chl.sch., mica chl.sch. none M-sch. contac t  
40% M 

I 77 6L-52 40 120 10 2 5 3 ' M, 30% chl.sch. chl.sch., M none l a rge  creek 
N 
vl 

, * Tota l  metal contents analyzed by Rocky Mountain Geochemical Laborator ies,  S a l t  Lake C i t y ,  Utah, us ing  atomic 
absorpt ion and c o l o r i m e t r i c  methods. Reported i n  p a r t s  per  m i l l i o n .  

** M i  11 i li t e r s  d i  thizone, c o l d  ex t rac tab le  heavy metals t e s t  (Hawkes, 1963). 

Cu - copper; Zn - z inc;  Pb - lead; Mo - molybdenum; 

c h l  - c h l o r i t e ;  sch - s c h i s t ;  mic - mica; M - marble; do lo  - dolomite; amph - amphibol i te ;  v.q. - v e i n  quar tz ;  

q t z i  t e  - q u a r t z i t e ;  cc t .  - contact ;  gwke - graywacke; phyl  - phyl  li te ;  gar - garnet  



0 Lineation or minor fold axis 
X Pole of bedding or foliation plane 

Figure 2 .  Lower hemisphere, equal area pro~ection of all measured 
att itudes in the Dolomi map area, east of the Paul Lake 
narrows 



0 Lineation o f  minor fo ld  axis 
X Pole of bedding or foliation plane 

Figure 3. Lower hemisphere, equal area projection of a l l  measured 
attitudes in the Dolomi map area, west of the Paul Lake  
narrows 



schist 

Sch Schlst, s e r ~ c l t e  

h Schist, f l o a t .  7 
Quartzite, banded,wh~te to nearly block. 

Bands s~mtlar to those in marble ~n 

Quzr:zlte brecclo.Bonded quar tz l ie  cut 
t i  quorlz velnlets whlch constllute up 
to 75O/0 of rock  

Quartz veins. 

5 Gouge along foult. 

7 Fault (defined,approx~mate,assumed.) 
5 .' 

-1 Contact (approximote,ossurned.) 

, .,.- 
,,a' ' Ti - 

A n ~ t u d e  (bandlng,foliation)Arrow 1 shows cremula+ion a t t i tude .  
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Figure 4. Geologic I 
and surror - nap of Valparaiso adit 
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Figure 6. Prospects near Dolomi, c i r c a  1 9 0 7 f W r i g h t  and Wright, 
1 9 0 8 ,  f igure  I8 ) 

Amazon Lake 

5 5  bedrock 

(Geochsm,cal stream sediment somple)  

/Figure Z Geo,og;c sketch mop of prospect east  of 
Amazon Lake outlet 
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Figure 8. Geolo ic s 6 t c h  mar, of 
prospect east oycentral Amazon . . 
Lake 

Pyrlte sericlta zones i n  green phyllite 

Barren phyliitm 

06 Guochrmlcal stream sediment aomplr numbrr(Flquru I )  

A s s a y  sarnpl* Table I ,  chip sample across 12tmet o f  rlchest or* seen 

Figure 9. Geologic sketch map of p y r ~ t e  zones on the south shore o f  
Port Johnson, one half mile east-southeast of Moss Point 
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Figure 10. Frequency-concentration graphs of copper, lead, and zinc in 
stream sediment f r o m  the Dolomi area 


