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GEOCJ3EMICAL INVESTIGATIONS OF SELECTED AREAS 

I N  SOUTHEASTERN ALASKA, 1964 

C. F. Herbert and W. H. Race 

SUMMARY 

Southeastern Alaska, comprising some 40,000 square miles, 
contains about 7 per cent of the t o t a l  area of the State, but i t s  
past  mine production of metals i s  equal t o  17 per cent of the t o t a l  
production from the ent i re  State. I n  percentages of Alaskan pro- 
duction, Southeastern Alaska has produced 22 per cent of the gold, 
15 per cent of the s i lver ,  100 per cent of the palladium, 3 per 
cent of the copper, 95 per cent of the lead and 100 per cent of 
the uranium, Total value of Southeastern Alaska's metal production, 
a t  present prices, i s  about $250 million. 

Although the area is widely mineralized, very many par ts  
of it have had l i t t l e  or no prospecting, Exposures along the 
beaches and streambeds, and on c l i f f s  and ridges have been examined, 
but the major portion of the land area, which is  usually covered 
with dense forest  growth, has received only scanty attention. It  
is believed -that geochemical testing of stream sediments in the 
covered areas w i l l  serve, along w i t h  geological information i n  avail- 
able publications, to  d i rec t  prospectors t o  specific loca l i t i e s  tha t  
have better-than-average chances of containing valuable ore bodies. 

In t h i s  report on geochemical investigations in  South- 
eastern Alaska we recommend that  prospectors investigate the fol- 
lowing areas: 

(1) The Hollis area on Prince of Wales Island, A l l  of 
t h i s  area has abnormal amounts of metals (copper, lead, or zinc), 
and there have been small, producing gold mines, Four places 
within the Hollis area appear t o  offer at t ract ive opportunities 
for  prospectors, 

( 2 )  W i l l i a m  Henry Bay, on the west side of Lynn Canal. 
Very l i t t l e  sampling work was done, but the single anomaly 
found there should be easy to  trace to  i ts source. 

( 3 )  In Gambier Bay, on Admiralty Island. There are sev- 
e ra l  anomalies tha t  appear to  merit attention. One of these 



i s  on a copper-bearing structure tha t  has been known fox some 
t i m e  but has had prac t ica l ly  no development. 

(4)  Near Skagway. Geochemical sampling suggests tha.t 
an oldr well known molybdenum prospect warrants careful  atten- 
tion. 

Anomalous amounts of meta4s were found i n  places other 
than those l i s t e d  above, and it i s  cer ta in  tha t  the 1964 investiga- 
t ions  were not complete i n  any area. Furthermore, the interpreta- 
t ion of stream sediment anomalies i s  not well understood and other 
investigators may draw differ ing conclusions from the reported work, 





INTRODUCTION 

General 

I n  1964 a modeebeginning a t  preparing a geochemical 
map of the  more accessible drainage systems of Southeastern 
Alaska was i n i t i a t e d  by the  Division of Mines and Minexals of 
the  S t a t e  Department of Natural  resource^. Areas were se lected 
f o r  inves t igat ion because of one o r  more of the  foLlowing fac- 
t o r s  : 

lbown prospects o r  mines i n  t he  v ic in i ty .  
Favorable geology indicated on maps by the  U.S. Geolog- 

i c a l  Survey. 
Areas recent ly  made accessible because of new logging 

roads. 

I n  addition, some geochemical work, such as t h a t  on 
the  S t ik ine  and Taku Rivers, w a s  done incidenta l ly  during an 
invest igat ion f o r  a d i f f e r e n t  purpose. 

Samp1,inq and Analyses 

Stream sediments were col lec ted from gravel o r  s i l t  
under running water a t  po in t s  i n  a stream above t i d a l  influence. 
A t  the  sample si te,  the  character  of bedrock ( i f  exposed) and 
gravel w e r e  noted and magnetometer readings were usually taken. 

A di thizone t e s t  f o r  t o t a l  cold-extractable heavy mat- 
a1 (abbreviated a s  Cx)  was made a t  the  site, using the  University 
of Alaska method with unleaded gasoline o r  carbon te t rach lor ide  
a s  the  di thizone solvent  and sodium chlor ide  a s  the  extractor .  
Usually, pH was not  adjusted. 

Samples were s en t  t o  a laboratory f o r  analys is  of the 
t o t a l  content of copper, lead, z inc  and molybdenum i n  the  -80 
mesh f ract ion.  A s  a check on laboratory work, dupl ica te  samples 
(with d i f f e r e n t  numbers) were prepared and s p l i t s  w e r e  s en t  t o  
various laborator ies .  Work was done by the  Division's l abora tor ies  
a t  Ketchikan and Fairbanks, by the  U. S. Bureau of Mines a t  Doug- 
l a s ,  by the U, S. Geological Survey a t  Denver and by the  Rocky 
Mountain Geochemical Laboratory a t  Missoula, Montana. I n  the  
e a r l i e r  inves t igat ions  a l l  samples from an invest igat ion were 
checked by three  laborator ies ,  



Generally,  copper r e s u l t s  from t h e  var ious  l a b o r a t o r i e s  
were c l o s e  b u t  it w a s  some time before  some of t h e  work i n  l ead  
and z inc  was acceptable.  Also, t h e r e  was continuing t roub le  i n  
checking molybdenum, e s p e c i a l l y  when t h e  molybdenum content  was 
low. It i s  be l ieved t h a t  t h e  r e s u l t s  reported he re  can be dupl i-  
ca ted  wi th in  a range of about 20 p e r  c e n t  f o r  any group of  samples. 

The l abora to ry  work d i d  n o t  s a t i s f a c t o r i l y  check t h e  field 
C x  tests, There i s  a broad c o r r e l a t i o n  and a suggestion t h a t  
C x  t e s t s  show a wider spread of anomalies than t h e  labora tory  
t e s t s .  However, t h e r e  a r e  many discrepancies ,  some of which may 
have been caused by metals  such a s  antimony o r  a r s e n i c  f o r  which 
labora tory  determinat ions were no t  made, Others may be due t o  
vegetat ion.  Water t e s t s ,  made i n  t h e  f i e l d ,  were e r r a t i q b u t  i n  
p a r t i c u l a r  drainage systems they may have considerable  value. 

I n t e r p r e t a t i o n  of Resul t s  

Graphs were prepared f o r  each a rea  by p l o t t i n g  t h e  num- 
b e r  of samples w i t h  a s i m i l a r  metal  content  on t h e  v e r t i c a l  s c a l e  
and showing on t h e  h o r i z o n t a l  s c a l e  t h e  metal  content  i n  p a r t s  
p e r  m i l l i o n  (one p a r t  p e r  mi l l ion  i s  equal  t o  0.0001%). Unless 
a very l a r g e  number of samples a r e  p l o t t e d  on a graph prepared i n  
t h i s  manner, t h e  curve must be  "smoothed", so it i s  l e s s  accura te  
than a p l o t  of cumulative values.  Further ,  t h e  assumption of  nor- 
mal d i s t r i b u t i o n  of metal  va lues  i n  stream sediments may n o t  be 
c o r r e c t ,  However, graphs prepared i n  t h e  manner shown a r e  easy to 
understand and they do i n d i c a t e  t h e  lower l i m i t  of  metal  va lues  
t h a t  may be anomalous. 

Undoubtedly some anomalous va lues  a r e  simply e r r a t i c  
depar tures  from a normal (o r  log-normal) d i s t r i b u t i o n .  Further  
checking of a stream w i l l  c o r r e c t  anomalies of that type,  It 
a l s o  seems c e r t a i n  that some anomalies may be caused by t h e  pres- 
ence of roclc s t r a t a  t h a t  have a widely disseminated , higher-than- 
normal metal content ,  b u t  no o r e  bodies. The moderate molybdenum 
anomaly i n  Gambier Bay may be caused by molybdenum i n  a carbona- 
ceous s c h i s t  s ince  t h e r e  i s  scan t  evidence of rock assoc ia t ions  
normally connected with molybdenum o r e  depos i t s .  On t h e  o t h e r  
hand t h e  group of lead-zinc anomalies i n  Gambier Bay appears t o  
be associa ted  with rock types  and s t r u c t u r e  favorable  t o  lead- 
z inc  o r  lead-zinc-si lver  o r e  bodies. S imi lar ly ,  high copper-zinc 
va lues  i n  t h e  H o l l i s  and Twelvemile A r m  a reas  may represent  widely 
disseminated minera l iza t ion ,  b u t  those geochemical t e s t s  which 
show metal  va lues  i n  excess  of t h e  high l o c a l  baclcground may in-. 
d i c a t e  valuable  concentrat ions of metals  i n  favorable  geologica l  
s t r u c t u r e s .  



Since Southeastern Alaska has a heavy r a i n f a l l  and the 
streams have re la t ive ly  confined drainage systems, geochemical 
tes t ing  of stream sediments should be effect ive i n  distinguishing 
those streams which head i n  mineralized areas. The method i s  
par t icular ly  valuable i n  locating metallization i n  the vast ,  
p rac t ica l ly  unprospected t e r ra in  between the beaches and timber- 
l ine ,  and i n  the zones of s t ruc tura l  weakness, which tend t o  be 
covered by vegetation and which are  often favorable for  ore dep- 
osit ion.  

Of course, stream sed.iment sampling i s  only a preliminary 
s tep i n  prospecting, Drainage systems w i t h  anomalous metal con- 
t en t  must be studied i n  re la t ion  t o  known geology and structure,  
known prospects, and f i e l d  observations of topography as  a guide 
t o  structure,  rock exposures, types of rocks i n  gravel, staining, 
changes i n  vegetation, e t c ,  

Fortunately, most of the h i l l s i d e s  and mountain slopes 
i n  Southeastern Alaska have a thin  s o i l  cover over a mantle of 
colluvium (a  soil-rubble mixture), so s o i l  sampling fo r  geochem- 
i c a l  t e s t s  i s  not d i f f i c u l t ,  However, h i l l s i d e  creep and s o i l  
flows are  common and must be taken in to  account i n  the intexpreta- 
t ion  of s o i l  t es t ing  resu l t s ,  

There are  scattered g lac ia l  deposits and rather extensive 
bogs a t  a l l  elevations, These w i l l  be d i f f i c u l t  t o  sample by 
s o i l  tes t ing,  but the usually th in  fores t  cover i n  such areas 
should expedite ground geophysical surveys, 

Although the 1964 investigations were limited t o  tes t ing  
fo r  four base metals, any of the apparently mineralized areas 
may be valuable for  precious metals, or  other base metals, 



SKAGWAY 

Sltagway i s  located a t  the  north end of Lynn Canal approx- 
imately 90 miles north of Juneau. I t  i s  the  southern terminus 
of the  m i t e  Pass and Yulcon Railroad, which runs north t o  White- 
horse, Yukon Terr i tory ,  Canada. 

Mineral production from the  immediate v i c i n i t y  of Skagway 
has been very l imited,  The Inspira t ion Mine produced a few tons of o re  
which had values i n  s i l v e r ,  lead, zinc, and copper. Some prospecting 
was done on a molybdenum occurrence near Clif ton,  a s t a t i o n  on the  
ra i l road,  about 8 miles north of Skagwa.~, 

Geology 

Skagway i s  Located i n  an area of g r a n i t i c  rocks t h a t  
form the  Coast Range ba tho l i th  a t  t h i s  p a r t i c u l a r  locat ion.  Meta- 
morphosed sediments a re  found within the  g r a n i t i c  rocks j u s t  w e s t  
of town. The western l i m i t  of the  ba tho l i th  appears t o  l i e  be- 
tween Slcagway and Haines and i t s  eas tern  edge i s  apparently near 
the  Alaska-Canada border. Reconnaissance geology of the  area i s  
described i n  U, S ,  Geological Survey Bul le t ins  9264, Occurrences 
of Molybdenum Minerals i n  Alaska and 800, Geology and Mineral Depos- 
i ts  of Southeastern Alaska, 

A copy of a t h e s i s  by Fred Barker, "Coast Range Batholith 
Between Haines and Lake Bennett, B.C., " was made avai lable  by M r .  
E m i l  Malci of Slcagway, The bedrock c l a s s i f i ca t i ons  shown on the  
attached map of the  area a re  those of Mr. Barker, 

Previous Work 

Many years ago a shallow sha f t  was sunk on a molybdenite- 
bearing a p l i t e  dike northeast  of Cl i f ton  and a shor t  tunnel was 
driven on a molybdenite discovery west of map locat ion 2 and below 
the  ra i l road  grade, There has been supe r f i c i a l  searches f o r  moly- 
bdenum on the  steep, well  exposed slopes i n  the  v i c i n i t y  of Clif ton,  
bu t  there  i s  no evidence of o ther  underground work nor of surface 
trenching i n  the  covered areas,  although scat tered gra ins  of molyb- 
den i te  may be found over a l a rge  area, 

Over ten  years  ago a zone of high rad ioac t iv i ty  c lose  t o  
Skagway caused considerable excitement and there  have been severa l  
discoveries of short ,  t h i n  lenses  of argentiferous galena i n  the  
t i g h t  ba tho l i t h i c  rocks. 

Geochemical Invest iqat ion 

The Skagway area i s  much d r i e r  than the  r e s t  of Southeas- 
t e rn  Alaska and the  batholi- thic rocks have few watercourses. Con- 
sequently, there  were few streams avai lable  f o r  stream sampling. 



Map l o c a t i o n s  #1 to  5 i n d i c a t e  a molybdenum anomaly 
associa ted  with a nor th  60° e a s t  f r a c t u r e  zone t h a t  probably 
cont inues southwesterly through map l o c a t i o n s  #9 t o  13, where 
anomalous z inc  va lues  a r e  found. 

I n  t h e  Taiya River v a l l e y  a t  map locakions 15  t o  17 a 
stream i s  flowing from a spr ing  i n  g l a c i a l  g rave l s  and i s  depos- 
i t i n g  a l a r g e  amount of i r o n  oxide. Although stream sediment 
samples were n o t  anomalous, t h e  water tests show very high va lues  
w i t h  a th ick  red  p rec ipa te  t h a t  i s  considered t o  i n d i c a t e  t h e  
presence of considerable  lead.  A s i m i l a r  Cx r eac t ion  with stream 
sediments was noted a t  map l o c a t i o n  18 on t h e  West Branch, but ,  a t  
map l o c a t i o n  19, a l s o  on t h e  West Branch, no anomaly was apparent. 
Zircon was found i n  the gravel  a t  map l o c a t i o n s  18 t o  22. 

Prospectinq 

I n  view of t h e  high molybdenum content  of stream sedi-  
ments from streams t h a t  d r a i n  t h e  covered shear  zone extending from 
t h e  h i l l  above C l i f t o n  down i n t o  the Skagway River it would appear 
t h a t  an a r e a  about one mile  long and f i v e  hundred f e e t  wide should 
be prospected by s o i l  sampling, followed by t renching of  any 
anomalous a reas  ind ica ted  by such work, There i s  room i n  t h i s  
s h a t t e r e d  zone, ind ica ted  by high water content  and vegetat ion,  
for a molybdenite o r e  body, most l i k e l y  i n  o r  along t h e  con tac t  
of t h e  coarser  grained quartz-feldspar  rocks. 

It  i s  doubt fu l  i f  a z inc  o r e  body e x i s t s  near the z inc  
anomalies on t h e  southwesterly extension of t h e  shear  zone. The 
metamorphic rocks i n  t h i s  a r e a  a r e  in t ruded by l a r g e  d ikes  and 
f i n g e r s  of  quar tz-d ior i te ,  b u t  t h e r e  i s  l i t t l e  evidence of concen- 
t r a t e d  meta l l i za t ion .  
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GLACIER POINT 

Glacier P ~ i n t ,  located on the west side of Lynn Canal 
about s ix ty  miles north of Juneau and f i f t e e n  miles south of 
Haines, i s  a de l t a  b u i l t  up by the outwash from Davidson Glacier, 
which, l i k e  other glaciers  i n  the area, i s  now receding and pro- 
viding new rock exposures along the valley walls. There are no 
old prospects o r  mines i n  the area other than a recent copper- 
iron discovery by I&, Howard Hayes, a loca l  logging operator, and 
a copper prospect located north of the Hayes prospect several 
years ago, 

The Hayes discovery was made by Dale Henkins, a geology 
student i n  M r .  Hayes' employ, 

The geology of the area has not been mapped but during 
the investigation it was noted tha t  the general geology and struc- 
ture  shown on the north end of USGS Map 1-303 continues through 
Glacier Point. The rocks are metasediments, including marblized 
limestone and gneiss, with a northwesterly s t r ike  and some east- 
west fault ing,  The south end of the Chilkat Peninsula (opposite 
Glacier point)  i s  tuff  and lava, The mainland and the Chilkat 
Peninsula are  separated by the major f a u l t  zone tha t  extends for  
250 miles o r  more down Lynn Canal and Chatham S t r a i t .  

Geochemical Investiqation 

Twenty stream sediment samples were taken, including 
samples taken i n  the v ic in i ty  of the Howard Hayes prospect, A 
moderate anomaly was found below the Ilayes prospect (map locations 
8 and 9), but  a more interest ing anomaly was found t o  the south 
of t h a t  prospect a t  map locations 11 t o  13. 

The variat ion between the Cx t e s t s  and the laboratory 
t e s t s  i s  remarkable. Note t h a t  the high Cx t e s t s  i n  no case were 
confirmed by laboratory work and tha t  high laboratory r e su l t s  were 
not compatible with Cx tes t ing,  The discrepancy was especially 
notable a t  map locations 18 and 19 where the Cx t e s t s  gave a 
strong color tha t ,pers i s ted  a t  the end of the tes t ing  range; never- 
theless,  laboratory r e su l t s  were not anomalous, Since the streams 
a t  map locations 18 and 19 are  small and are close t o  a d i o r i t i c  
intrusion in to  schis t  it i s  possible tha t  these anomalies indicate 
arsenic or antimony, which may be associated with precious metals, 



Howard Hayes Prospect 

This newly discovered prospect is located on a steep 
c l i f f  a t  the head of a t a lus  slope tha t  contains f l o a t  of magne- 
t i t e  i n  marble, and chalcopyrite with hematite, i n  an impure, 
schistose limestone p a r t i a l l y  a l tered t o  skarn. The magnetite 
outcrop was examined i n  some d e t a i l  but the schistose limestone 
was largely inaccessible. 

The deposit i s  interpreted as  consis t ing of low grade 
mineralization i n  metamorphic rocks close t o  east-west fault ing,  
which has famed s l i c e s  of varying composition. 

Prospectinq 

The anomalies a t  map locations 11 t o  13 may be derived 
from a northwesterly zone of s t ruc tura l  weakness t h a t  is  more o r  
l e s s  i n  l i n e  with the Hayes prospect and the older prospect t o  
the north of it. Since the creeks cu t  this zone on a steep 
mountain side it should be possible t o  locate the metal source 
by geochemical sampling of the streams and a search for  f l o a t  
i n  the stream wash. 
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WILLIAM HENRY BAY 

W i l l i a m  Henry Bay is on the west side of Lynn Canal, 
south of Glacier Point, about for ty  miles north of Juneau. Prior 
t o  1919 over a thousand f e e t  of d r i f t s  and tunnel had been driven 
i n  a copper mine south of the head of the bay. Shipments from 
the mine returned $1,020 i n  gold and s i lver ,  but there i s  no re- 
por t  on the value of copper recovered. 

Geology 

W i l l i a m  Henry Bay is  within an area w3ere a major, north- 
westerly thrus t  f a u l t  and northwesterly folds  are  cu t  by a wide 
zone of east-west faul t ing,  Sediments and volcanics of Paleozoic 
age have been subjected t o  folding, faul t ing and low grade meta- 
morphism, The geology i s  described and i l l u s t r a t e d  i n  the follow- 
ing publications by the U. S. Geological Surveyt Bulletin 714, 
Mineral Resources of Alaska, 1919; Bulbetin 963-A, Some Mineral 
Investigations i n  Southeastern Alaska; Map 1-303, Progress Map of 
the Geology of the Juneau Quadrangle. 

Geochemical Investiqation 

A very limited investigatian was made during a stop 
forced by bad weather, Two samples were taken, One of these 
was on the main stream t h a t  drains the area i n  which the old cop- 
per mine i s  located; the other was taken from a short  stream near 
the mouth of the larger  one, The second sample showed a high 
lead-zinc anomaly. 

Prospectinq 

In the stream a t  map location 2,  and fo r  some distance 
d m  the main stream below the confluenceq of the two streams, the  
gravel i s  iron-stained and p a r t i a l l y  cemented. In view of the 
high anomaly and the large amount of iron onide it would seem t h a t  
the area i s  worth prospecting within a half  m i l e  of the south- 
eastern end of W i l l i a m  Henry Bay, insp i te  of the f a c t  t h a t  the scope 
of the present investigation has been very limited. 







BERNBRS BAY 

Berners Bay i s  s i tua. ted on the  e a s t  s i d e  of  Lynn Canal 
approximately fo r ty - f ive  mi les  northwest of Juneau, Gold lode 
d e p o s i t s  were f i r s t  discovered i n  1886 o r  1887 on Sherman Creek. 
Between 1890 and 1900, f i v e  stamp m i l l s  were e rec ted  and, produc- 
t i o n  exceeded 68,000 ounces of gold before t h e  mines closed a few 
yea r s  l a t e r ,  Copper has  been reported i n  t h e  area,  b u t  very l i t t l e  
prospect ing i n  r ecen t  yea r s  h a s  talren place.  

The geology of Berners Bay is descr ibed i n  t h e  following 
U . S ,  Geological Survey Bul l e t ins :  B u l l e t i n  446, The Berners Bay 
Region, Alaslca; B u l l e t i n  800, Geology and Mineral Deposits of  
Southeastern Alaska. 

These b u l l e t i n s  i n d i c a t e  t h a t  t h e  c o a s t  range d i o r i t e  
commences a t  t h e  mouth of tJie Ant ler  River, b u t  t h e  e a s t e r n  l i m i t  
i s  no t  defined. Tlze Canadian Department of Mines and Resources, 
Geological Survey Memoir 245, Talcu River Map-Area, B r i t i s h  Colum- 
b i a ,  indi .ca tos tha t  bedrock a t  the border i s  t u f f ,  graywacke, a r g i l -  
l i t e ,  conglomerate, brecc ia ,  l imestone and andes i t e s  with minor 
in t rus ions .  This  l e a d s  t o  the conclusion t h a t  t h e  c o a s t  range 
d i o r i t e  does n o t  occupy a l a r g e  p a r t  of t h e  a rea  so  it should be 
favorable  f o r  prospecting. 

Geochemical Inves t iga t ion  

A t o t a l  of 28  stream sediment samples were taken as w e l l  
a s  two rock samples t h a t  contained s u l f i d e s .  What a r e  considered 
an~rnalous amounts of  z i n c  and molybdenum w e r e  found a t  l o c a t i o n  
6. The h i g h e s t  anomaly was found between 11 and 16, where samples 
i n d i c a t e  a concentrat ion of z i n c  and molybdenum. The one indica-  
t i o n  of  copper i n  anomalous amounts was a t  l o c a t i o n  22. 
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TAKU R I m R  

Four stream sediment samples were taken during the  month 
of September i n  the  v i c i n i t y  of the  Taku River, t h i r t y  m i l e s  north- 
e a s t  of Juneau. 

Several lead, zinc, copper, s i l v e r  and gold prospects 
occur a few miles e a s t  of the  border on the  Canadian s ide ,  

Early U. S. Geological Survey maps show this pa r t i cu l a r  
area a s  being p a r t  of the Coast Range ba tho l i th  because the  geology 
has not  been inves.tigated. The Canadian Department of Mines and 
Resources Geological Survey Memoir 248 i n d i c a t e s  t h a t  bedrock a t  the  
border i n  the  v i c i n i t y  of the  Sittakanay River and Wright Glacier 
i s  palaeozoic s ch i s t ,  quar tz i t e ,  a r g i l l i t e  and s l a t e  with minor 
intrusions.  The in t ru s ive  i n  t h i s  area  i s  quartz rnonzonite. The 
eas te rn  L i m i t  of the Coast Range ba tho l i th  i s  probably near the 
western p a r t  of the  accompanying map. 

The four stream sed,iment samples did, not  ind ica te  anomalous 
amounts of metal. Samples 1 and 2 were taken from sloughs and 
should be ind ica tors  fo r  two la rge  areas,  Samples 3 and 4 were 
taken on Yhering Creek and should reveal  the  metal content of a 
small area. 





GAMBIER BAY, IU>MIRALTY ISLAND 

Copper and nicltel  occur i n  Gambier Bay, b u t  t h e r e  is no 
recorded production of e i t h e r  metal ,  The geology is i n t e r e s t i n g  
i n  t h a t  t h e r e  i s  a zone of s t rong east-west fo ld ing  t h a t  i n t e r -  
r u p t s  t h e  p r e v a i l i n g  northwester ly s t r u c t u r e .  Imposed on these  
i s  a system of nor the r ly  and nor theas te r ly  f a u l t s .  

Between May 5 and May 13, 1964 t h e  w r i t e r s  obtained 
stream sediment samples i n  p a r t s  of Gambier Bay, Three a reas  with 
higher  than normal metal  content  were noted: a copper a rea  near 
a dolomite b recc ia ;  a lead-zinc a rea  near  a s t rong cross-fold; 
a zinc-molybdenum a r e a  near a f a u l t  zone. 

Although outcrops a r e  scarce ,  prospect ing by geochemical 
and geophysica1~method.s i s  not  und.uly d i f f i c u l t .  The a r e a  i s  
access ib le .  

Previaus Work 

A s  e a r l y  a s  1904 t h e  U,S,G.S. repor ted  on t h e  Brown 
copper prospect  on t h e  nor the  s lope  of Cave Mountain a t  t h e  head 
of Gmibier Bay and on t h e  Coolc copper prospect  on Gambier Moun- 
t a i n  (no t  covered i n  t h i s  i n v e s t i g a t i o n ) ,  See U.S.G.S, B u l l e t i n s  
259 and 2870 

Herman Kloss, a w e l l  known prospector ,  r e p o r t s  that he dug 
a s i n g l e  t rench across  a shear  zone t h a t  i s  150 t o  200 f e e t  wide 
and up t o  a mile  o r  more i n  length ,  along t h e  north shore of 
Gambier Bay, Mineral izat inn was confined t o  s m a l l  amounts of 
copper and n icke l  oxides. He a l s o  r e p o r t s  copper minera l iza t ion  
along a p a r a l l e l  zone t o  t h e  e a s t ,  These l o c a l i t i e s  were n o t  
v i s i t e d .  

A hunter  r e p o r t s  having found high grade copper f l o a t  i n  a 
canyon south of Gambier Bay. An i s o l a t e d  copper anomaly a t  loca- 
t i o n  85 may be associated with t h i s  reported discovery,  Copper 
prospects  axe a l s o  reported on t h e  r i d g e  south o f l o c a t i o n s  29 t o  
43  b u t  "che i n v e s t i g a t i o n  showed lead-zinc,  r a t h e r  than copperp 
anomalies i n  t h e  streams which d r a i n  t h a t  r idge ,  

No prospect ing a c t i v i t y  was reported i n  t h e  a rea  during 
1964. 

Geochemical Inves t iua t ion  

The por t ion  of Gambier Bay i n  which stream sediment 
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samples were taken shows a higher-than-average metal content fo r  
copper, lead, and, zinc and three areas of anomalous values i n  
these metals. 

A t  map locations 5 and 10 t o  13, on the h i l l  between the 
two westernmost arms of Gambier Bay local ly  known as  Cave Moun- 
ta in ,  there i s  a s i l i c i f i e d  dolomite breccia mineralized with 
pyr i t e  and chalcopyrite. Themck consists  of angular, dark frag- 
ments of dolomite with s i l i c i f i e d  borders cemented by crys ta l l ine  
quartz. I t  contains c a l c i t e  veinlets  and a l i t t l e  magnetite. 
A picked specimen assayed. 1.7 per cent copper. 

The dolomite breccia weathers t o  a mass of porous iron 
oxide which can be traced west-northwest for  two thousand f e e t  o r  
more. A t  the sea c l i f f  the apparent width i s  about 100 f e e t  but 
rock exposures and stream rubble on the mountain suggest tha t  t h i s  
rock i s  p a r t  of a larger,  nonmineralized limestone breccia. 
Massive bar i t e  has been found a t  one place on the southerly edge 
of the dolomite. 

Anomalous lead-zinc values extend for  a mile and a half  
from map location 29 t o  41, but the bes t  spot is between locations 
34  and. 37. These are close t o  the apex of a strong east-west fold  
and a major east-west f a u l t  zone. Since the creeks are short,  a 
proximate source of metal seems probable. 

Zinc-molybdenum anomalies occur between locations 44 t o  
54. Since the graphit ic sch i s t  a t  location 53 has an anomalous 
molybdenum content and since the stream gravels do not show a 
large amount of the acidic igneous rocks usually associated with 
molybdenite ores, it i s  possible t h a t  the molybdenum anomaly i n  the 
stream sediments i s  caused by the graphi t ic  schis t .  The f a c t  t h a t  
the r a t i o  of zinc to  lead i n  t h i s  area i s  greater  than i n  the area 
from location 29 t o  41 may indicate t h a t  the metal source i s  more, 
d i s tan t ,  as the higher mobility of zinc i s  well known. 

Location 85 tends t o  confirm the report  of copper up- 
stream from where the sample was taken. 

Prospectinq 

None of the anomalous areas are  par t icular ly  d i f f i c u l t  
t o  prospect, The dolomite breccia can be followed by the dark 
red s o i l  formed over it and possibly by a magnetic survey. 
Trenching or t e s t  p i t t i n g  by hand should be re la t ive ly  easy be- 
cause of thin  s o i l  cover, Geochemical s o i l  tesking may have some 
value, but  the s o f t  iron oxideaver  i s  apt  t o  give negative resul ts .  



A similar s o i l  over massive sulf ide ore bodies has a t  times been 
found t o  be worthless for  geochemical tes t ing  and C x  t e s t s  of t h i s  
matekial during t h i s  investigation were blank. 

The lead-zinc (locations 29 t o  41) i s  marked by a steep, 
rugged ascent from the beach but gentler,  covered slopes are found 
a short  d.istance inland, Geochemical tes t ing  of the s o i l s  should 
be feasible,  

Prospecting of the zinc-molybdenum area (locations 44 to  
54) w i l l  require fur ther  stream sediment tes t ing  t o  find the nearest 
source of metal, The more l ike ly  source i s  on the northeasterly 
treriding ridge about a mile south of map location 53. 
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STIKINE RIVER 

Eleven stream sediment samples w e r e  taken on June 18 and 
19, 1964 between the  Canadian border and t he  mouth of t he  S t i k ine  
River, nor theas t  of Wrangell. The area  covered includes p a r t  of 
the  Coast Range ba tho l i t h  and the bordering metamorphic rocks on 
i t s  w e s t  s ide.  

There a r e .  no known prospects  i n  this a rea  although the 
garne t i f e rous  s c h i s t  near Garnet Ledge has  been inves t iga ted  as a 
poss ib le  source of ind.ustitia1 garnets .  

None of t he  stream sediment samples showed what would be 
considered an anomalously high metal content  





RATZ HARBOR 

Ratz Harbor i s  loca ted  on t h e  e a s t  s i d e  of Prince of 
Wales I s l and  a t  W longi tude  132O36' and N l a t i t u d e  55O53'. I t  i s  
approximately 50 mi les  northwest of Ketchikan. 

Geoloqy 

The geo$ogy of Prince of Wales Is land and i n  p a r t i c u l a r  
t h e  Kasaan Peninsula h a s  been described i n  the  following U. S. 
Geological Survey Bul l e t ins :  B u l l e t i n  347, 'Phe Ketchikan and 
Wrangell Mining D i s t r i c t s ,  Alaska; Bu l l e t in  800, Geology and Mineral 
Deposits of Southeastern Alaska; B u l l e t i n  1058-H, Geology of P a r t  
of  t h e  Craig C-2 Quadrangle and Adjoining Areas, Pr ince of Wales 
I s land ,  Southeast  Alaska; B u l l e t i n  1090, I ron  and Copper Deposits 
of Kasaan Peninsula,  Pr ince of Wales I s land ,  Southeastern Alaska; 
B u l l e t i n  1108-B, Geology of t h e  Craig Quadrangle, Alaska. 

B u l l e t i n  1108-B shows t h e  inland a r e a  of Ratz Harbor t o  
be d i o r i t e ,  while  t h e  p o i n t s  on e i t h e r  s i d e  of t h e  harbor entrance 
a r e  mapped a s  graywacke, s l a t e ,  and a n d e s i t i c  volcanic  rocks. The  
a rea  t o  t h e  west of the  d i o r i t e  i s  mapped as und i f fe ren t i a t ed  in- 
t r u s i v e  rocks,  determined by photo i n t e r p r e t a t i o n .  The undifferen- 
t i a t e d  i n t r u s i v e  rocks may include complexes of t h e  metamorphic rocks,  

Observations of t h e  road cons t ruc t ion  exposures made during 
t h e  course of t h i s  i n v e s t i g a t i o n  agreed w i t h  t he  USGS mapping. Un- 
f o r t u n a t e l y  t h e  road system d id  n o t  pene t ra te  t o  t h e  west f a r  enough 
t o  e n t e r  t h e  a rea  of poss ib le  metamorphism. The igneous rock d id ,  
however, grade i n t o  granodior i te ,  and i n  one exposure was found t o  
be a coarse-grained g ran i t e .  The h i l l  d i r e c t l y  e a s t  of Big Lake 
( ~ a t z )  contained severa l  d i o r i t e  dikes.  Sparse p y r i t i z a t i o n  was 
found i n  t h e  a r e a  of Big Lake, The volcanics  a t  t h e  entrance of 
t h e  harbor  a l s o  contained p y r i t e .  Gabbro containing magnetit& w a s  
found near t h e  con tac t  of t h e  d i o r i t e  with the volcanics  between Ratz 
and L i t t l e  Ratz Harbor. 

Very l i t t l e  quar t z  was observed, However, a 3-in,ch quar t z  
ve in  containing p y r i t e  w a s  found i n  a quarry between B i g  Lake and 
Trumpeter Lake. 

A sample of g ranod io r i t e  containing p y r i t e  assayed 0.03 
p e r  c e n t  Cu. This  sample was taken from an exposure e a s t  of Big 
Lake and shown on t h e  map a s  RHR-1. Table 1 i n d i c a t e s  t h e  r e s u l t s  
of x-ray spectgographic a n a l y s i s  of rock samples shown on t h e  map 
a s  1 t o  1 1 R .  



Geochemical Invest iqat ion 

A t o t a l  of 35 stream sediment samples were tes ted  i n  the  
f i e l d  f o r  .Cx metal and 10 samples representing la rger  watersheds 
o r  anomalous f i e l d  r e s u l t s  were bagged f o r  laboratory analysis.  

Laboratory r e s u l t s  shown on Table I1 indicate  t h a t  the 
streams flowing i n t o  Big Lake from the  west ( 2 )  and south (4) ca r ry  
anomalous amounts of copper and/or zinc. The t ab l e  a l so  ind ica tes  
anomalous amounts of copper (8) and zinc ( 7 )  t o  the  north of L i t t l e  
Lake. Both of these areas  were covered with snow a t  the  t i m e  of the 
f i e l d  t r i p .  



TABLE I, X-ray spectrographic Analyses of Rock Samples 

Sample Major 
No. Elements 

Minor 
Elements 

Trace 
Elements 

Potassiumo Titanium, Mangan- 
ese (est, 0,1%), Strontium, 
Nickel, Zirconium ( ? 

Silicon Calcium 
Iron Aluminum 

Silicon Calcium 
Iron Aluminum 

Potassium 
Strontium 

Titanium, Manganese (0.05%) 
Rubidium 

Silicon 
Iron 

Calcium 
Aluminum 

Potassium, Titanium, Stron- 
tium, Manganese (0.15%), 
Rubidium, Nickel, Copper, 
Zinc 

Silicon 
Iron 

Calcium 
Aluminum 

Strontium, Potassium, Titan- 
ium, Manganese (0.1%), Niclcel 

Potassium, Manganese (0,15%), 
Nickel, Copper, Zince Rubidium, 
Strontium 

Silicon 
Iron 

Calcium 
Aluminum 

Potassium, Manganese (0.15%), 
Nickel, Zinc 

Silicon 
Iron 

Calcium 
Aluminum 
Titanium 

Nickel, Manganese (owl%), Zinc, 
Copper, Lead, strontium, Rubi- 
dium, Titanium 

Silicon 
Iron 

Calcium 
Aluminum 
Potassium 

Silicon 
Iron 

Calcium 
Aluminum 

Potassium, Titanium, Nicltel, 
Chromium, Manganese (0.05%)~ 
Rubidium, Strontium 

Potassium, Manganese (0.1%) , 
Nickel, Zinc, Strontium 

Silicon 
Iron 

Calcium 
Titanium 
Aluminum 



TABLE I. Continued..,..... 

-- 

Sample Major 
No. Elements 

Minor 
Elements 

Trace 
Elements 

10R Silicon 
Iron 

LlR Silicon 
Iron 

Calcium Potassium, Manganese (0.1%) , 
Titanium Nickel, Copper, Strontium, 
Aluminum Zinc 

Calcium Potassium, Manganese (Owl%), 
Titanium Zinc, Strontium 
Aluminum 



TABLE 11. Geochemical Sample Analyses in PPM 

Sample 
No* 

Copper Lead Zinc  





HOLLIS 

H o l l i s  i s  loca ted  on Twelvemile A r m  on the  e a s t  s i d e  of 
Pr ince  of Wales I s land  a t  l a t i t u d e  55O2gnN, and longi tude 13Z045'W, 
approximately 43 miles  WNW of Ketchikan. 

The H o l l i s  a rea  has  been an a c t i v e  small gold mining area, 
Several  small mines were producing gold a t  t h e  time U , S .  qeologica l  
Survey Profess ional  Paper No. 1 was published i n  1901, Gold, assoc- 
i a t e d  with p y r i t e  and galena, occurred i n  quar t z  ve ins  from a few 
inches t o  a few f e e t  i n  width, usual ly  wi th in  shear zones. A e r i a l  
photography r e v e a l s  t h a t  a t  l e a s t  f i v e  of t h e  mines were on t h e  
Same shear  zone. 

A copper smelter was placed i n  opera t ion  a t  Copper Harbor 
i n  1905, 20 m i l e s  t o  t h e  south. I n  t h e  same year  another copper 

m e l t e r  was placed i n  opera t ion  a t  Hadley, 16  mi les  t o  t h e  e a s t .  The 
now i n a c t i v e  Rush and Brown Mine and t h e  S a l t  Chuck Mine a r e  about 
12 mi les  t o  t h e  north.  Besides copper, t h e  Sal t  Chuck Mine produced 
palladium, 

There a r e  now more than 40 m i l e s  of logging roads i n  t h e  
v i c i n i t y  of  Hol l i s .  The a r e a  h a s  been logged and i s  i n  a t  least i ts  
f i f t h  year  of  regrowth. The U. S. Fores t  Service i s  car ry ing  on an 
experiemental r e f o r e s t i n g  p r o j e c t  i n  p a r t  of t h e  Maybeso va l ley .  

Geoloqy 

The geology of t h e  H o l l i s  a r ea  i s  described i n  p a r t  by 
severa l  U. S. Geological Survey publ ica t ions .  The most d e s c r i p t i v e  
arer  Profess ional  Paper No. 1, Preliminary Report on the Ketchikan 
Mining D i s t r i c t ;  B u l l e t i n  347, The Ketchikan and Wrangell Mining 
D i s t f i c t s :  B u l l e t i n  714, Mineral Resources of Alaska, 1919: B u l l e t i n  
800, Geology and Mineral Deposits, Southeastern Alaska; and B u l l e t i n  
110843, Geology of t h e  Craig Quadrangle, Alaska. 

The accompanying p a r t  of  P l a t e  1 from B u l l e t i n  1108-B in- 
d i c a t e s  t h e  r eg iona l  geology of  t h e  H o l l i s  area.  Detai led geoLogy 
i n  t h e  v i c i n i t y  of t h e  o l d  mines can be found i n  o t h e r  USGS B u l l e t i n s  
and i n  t h e  f i l e s  of t h e  Divis ion of Mines and Minerals. 

I n  an unpublished repor t ,  dated June 2, 1938, J , C .  Roehm, 
T e r r i t o r i a l  Mining Engineer, s t a t e d  t h a t  " the  mountain r idge  be- 
tween H a r r i s  and Maybeso Creeks h a s  a d i o r i t e  core,  " 



Geochemical lnvcs t iqa t ion  

One hundred and twenty-seven samples of stream sediment 
were taken i n  the  v i c i n i t y  of H o l l i ~  a s  we l l  a s  seve ra l  samples of 
bedrock and metal bearing rock, The background l e v e l  of metal 
contained i n  t h e  s t r e a n  sed.iments was found t o  be higher  than i n  
o t h e r  a reas  inves t iga ted  during 1,964. Widespread minera l iza t ion  was 
indica ted  on both t h e  Har r i s  River and Maybeso Creek, Samples 
taken a t  l o c a t i o n s  19 t o  32 i n d i c a t e  an except ional ly  w e l l  mineral- 
ized watershed containing anomalous amounts of copper, lead and 
zinc.  H i g l i  amounts of zinc,  copper and molybdenum were found be- 
tween loca t ions  8 t o  1 2 ,  Zinc and copper were high a t  loca t ions  
14  t o  1 5  and 39 t o  43, Anomalous amounts of z inc  were found be- 
tween l o c a t i o n s  45 .to 54. 

The head of the  Har r i s  Valley i s  apparent ly we l l  mineralized 
s ince  anomalous amounts of copper, lead,  z inc  and molybdenum were 
found i n  samples taken a t  l o c a t i o n s  i n  t h a t  area,  The e n t i r e  nor th  
s i d e  of the  E a r r i s  River from loca t ion  81 t o  111 showed a high z inc  
content  a s  w e l l  as high lead and copper values a t  l o c a t i o n s  86,87, 
92, 94 and 108. 

Readings taken with an Arvela magnetometer indica ted  a 
h igher  magnetic i n t e n s i t y  a t  l o c a t i o n s  76, 77, 79, 83, and 85, 
Bedrock was poorly exposed i n  t h i s  a r e a  of t h e  H a r r i s  Valley 

Mineral izat ion i n  the H o l l i s  a rea  i s  so  widely disseminated 
t h a t  a l a r g e  por t ion  of t h e  d i s t r i c t  seems t o  o f f e r  better-than-aver- 
age prospect ing oppor tuni t ies ,  i f  geochemistry should be t h e  only 
guide, However, it i s  suggested t h a t  four  p laces  should be selec-  
t ed  f o r  i n i t i a l  e f f o r t s ,  

On t h e  nor th  s i d e  of  Maybeso Creek between map l o c a t i o n s  
19 t o  32 i s  geochemical evidence of minera l iza t ion ,  most l i k e l y  
connected with t h e  con tac t  between t h e  metamorphic rocks and the 
d i o r i t e  of Grani te  Mountain. P a r t i c u l a r l y  i n t e r e s t i n g  i s  t h e  group 
of  anomalies from 2 5  t o  29 which a r e  c lose  t o  a re -ent rant  i n t o  
t h e  d i o r i t i c  i n t r u s i o n  and ind.icate,  by high l ead  content ,  t h a t  
the source of metal  i s  n o t  d i s t a n t .  

A t  the head of t h e  Har r i s  Rivero anomalies 68 t o  7 1  occur 
i n  a re-entry i n t o  a c r y s t a l l i n e  i n t r u s i v e  body. 

On t h e  west sid.e of t h e  pass  between Maybeso Creek and the 
H a r r i s  River anomalies 61 to 65 and 67 suggest a g r e a t e r  exent  of 
minera l iza t ion  along a l a r g e  east-west, south dipping f a u l t  than 



has been shown a t  the Lucky Nell gold prospect i n  the pass, A t  the 
Lucky Nell prospect pyrite, galena, sphalerite and chalcopyrite 
occur i n  quartz lenses i n  an approximate sulfide-to-quartz ra t io  
of 4 t o  1. The gold i s  i n  the sul£id.es, 

It i s  probable that  anomalies 8 to  16 should be followed 
southerly into an area w i t h  anomalous topography and vegetation. 
This area may contain a f au l t  zone paral lel  to  the fau l t  i n  Maybeso 
Creek, and a small intrusive t o  the east  i s  suspected. Harris 
Peak i s  reported t o  contain diori te ,  and that rock was found in  the 
gravel of many of the streams on the north side of the Harris 
River. The high molybdenum a t  map locbtions 8, 9 and 12 ,  in  con- 
nection with copper and zinc anomalies, suggests the possibi l i ty  
of a porphyry-type deposit, 
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KINA COVE 

Kina Cove i s  located approximately 5 miles ENE of Hol l is ,  
There a re  about s i x  miles of logging roads south of the  head of the  
bay, The area w a s  logged about four years  ago and has  since grown 
t o  brush and young t rees .  

No reported prospects o r  mines e x i s t  i n  the  v i c i n i t y  of 
the  road system. 

The geology of Kina Cove i s  indicated by U. S, Geological 
Survey Bul le t in  1108-B t o  have been compiled from Bul le t in  800 and 
"by photogeologic methods only", Bul le t in  800, P l a t e  I, shows the  
geology a s  consist ing of Devonian sediments and lavas. 

Bul le t in  1058, Geology of Pa r t  of the Craig C-2 Quadrangle 
and Xdjoining Areas, Prince of Wales Island, Southeastern Alaska, 
P l a t e  33, shows p a r t  of Kina Cove a s  S i lu r ian  volcanic graywacke, 
conglomeratic volcanic graywacke, t u f f ,  agglomerate, limy-matrix 
conglomerate, and lava  flows too small t o  show on the  map. This 
b u l l e t i n  a l so  shows the  creek flowing through a un i t  of slate, s l a t y  
a r g i l l i t e ,  and minor f i n e  conglomerate and graywacke, a l so  of S i b  
ur ian  age. 

The f i e l d  work confirmed t h a t  the s l a t y  a r g i l l i t e  included 
graywacke and limestone near the  beach and extended t o  the  south 
end of the lake where it became qu i t e  schis tose  and contained a 
higher percentage of sulphides, The s l a t y  a r g i l l i k  on the hil.1 t o  
the  w e s t  of the  l ake  showed evidence of crumbling and appears t o  be 
more graphi t i c  than s imi lar  s l a t y  a r g i l l i t e  near the  mouth of Kina 
Creek. 

Geochemical Invest iqat ion 

Nine stream sediment samples w e r e  taken along the  logging 
roads. These showed t h a t  the  high zinc content i n  the Hol l i s  area 
t o  the  w e s t  pe rs i s ted  i n t o  Kina Cove. The high copper-zinc anomaly 
found a t  map locat ion 4 is in t e r e s t i ng  a s  i s  the  molybdenum anomaly 
at map locat ion 8, which is apparently near an area with an u~lusually 
l a rge  amount of quartz,  
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TWELV:EMILE ARM 

The logging camp of Campbel.1 Construction and Logging 
Company i s  a t  t h e  head of lCFJe1vernil.e A r m  and approximately s i x  
miles  south of Hol l i s .  The Kasaan D i s t r i c t  Off ice of t h e  U, S. 
Fores t  Serv ice  loaned the  w r i t e r  a 14 f o o t  boat  equipped with an 
outboard motor t o  complete t h e  f i e l d  examination of Kina Cove and 
Twelvemile A r m ,  They a l s o  loaned t h e  use of a cabin on Twelvemile 
Creek about a m i l e  south of the logging camp, 

Profess ional  Paper No, 1, Preliminary Report on t h e  Ketch- 
ikan Mining D i s t k i c t  Alaska, by A. H. Brooks. 1902, ment'ions t h e  
Dolly Varden Claims, The r e p o r t  s t a t e s :  "The Dolly Varden C l a i m  
i s  located about 1% miles  southeas t  of t h e  head of Twelvemile 
Arm. We were unable t o  v i s i t  t h i s  claim, b u t  learned t h a t  t h e  
country roclc i s  a white limestone, and t h a t  l:he o r e  i s  copper p y r i t e  
and malachite,  car ry ing  some gold values" ,  B u l l e t i n  347, 1908, also 
mentions t h e  same claims and says,  "The marble occurs  a s  a member 
of t h e  greenstone s l a t e  formation exgosed along the  shores  of 
Twelvemile Arm. " 

The depos i t  evid.ently was never mined s ince  no f u r t h e r  
mention of it i s  made i n  l a t e r  publ ica t ions .  

Geology 

I n  addi t ion  t o  t h e  two pubPications mentioned above, 
B u l l e t i n  800 and B u l l e t i n  2208-B show .the genera l  geology of t h e  
a rea  t raversed.  B u l l e t i n  1108-B, P l a t e  I shows marble i n t e r s e c t i n g  
Twelvemile Creek, b u t  f i e l d  examination p laces  t h e  marble a rea  a 
mile o r  s o  t o  t h e  south. The creel< flows for: t h e  most p a r t  over 
black s l a t y  a r g i l l i t e  and l o c a l l y  metamorphosed graywacke. The 
graywacke s e r i e s  v a r i e s  i n  co lo r  from green t o  b lue  and inc ludes  a 
g r e a t  v a r i e t y  of t ex tu res ,  The black s l a t y  a r g i l l i t e  v a r i e s  from 
a carbonaceous sha le  t o  a g r a p h i t i c  s c h i s t .  

I n  c o n t r a s t  t o  the  g e n t l e  d.ips observed. a t  Ho l l i s ,  the sed- 
iments south of the  head of ~weivemi le  A r m  a r e  near ly  v e r t i c a l  and 
s t r i k e  WNW, p a r a l l e l  t o  a major zone folding,  f a u l t i n g  and i n t r u s i o n  
t h a t  extends from Cholmondeley Sound on t h e  east coas t  of Pr ince 
of  Wales I s l and  t o  Trocad.ero Bay on t h e  w e s t .  

Geochemical Inves t iga t ion  

Seven stream sediment samples were taken and bedrock obser- 
va t ions  were made enroute  from H o l l i s  t o  t h e  Twelvemile A r m  logging 
camp. The l o c a t i o n s  of the  f i r s t  four  of these  are shown on t h e  
H o l l i s  map, which adjo ins  the  Twelvemile A r m  map on the  north,  



T h i r t y  samples were taken along t h e  logging roads south 
of the head of Twelvemile Arm. P y r i t e  and chalcopyr i te  were found 
i n  l imestone quarries a t  two places (map l o c a t i o n s  29 and 30).  

The average content  of copper and z inc  i n  stream sediments 
was found t o  be high, even though no very high anomalies were found. 
On t h e  o the r  hand, t h e  l ead  content  was w e l l  under t h a t  discovered 
i n  t h e  H o l l i s  area.  

At tent ion  i s  d i r e c t e d  t o  copper-zinc anomalies a t  map 
l o c a t i o n s  2 and 3; z inc  (and poss ib ly  l e a d )  from 10 t o  13; and 
copper-zinc a t  30 and 31 (near v i s i b l e  chalcopyr i te ) .  
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