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GEOCHEMICAL 

I N  SOUTHEASTERN ALASKA, 1964 & 1965 

BY 

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  pas t  t o t a l  mine 
production of metals i s  equal t o  27 per cent of the t o t a l  production 
from the e n t i r e  State. In percentages of Alaskan production, Southeastern 
Alaska has produced 22 per cent of the gold, 15 per cent of the s i lve r ,  
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 i s  widely mineralized, very many p a r t s  of it have 
had l i t t l e  o r  no prospecting, Exposures along the beaches and stream- 
beds, and on c l i f f s  and r idges have been examined, but the major portion 
of the land area, which is usually covered with dense fo res t  growth, 
has received only scanty at tention.  I t  i s  believed t h a t  geochemical 
tes t ing  of stream sediments i n  the covered areas w i l l  serve, along with 
geological, information i n  available publications, t o  d i r e c t  prospectors 
t o  spec i f ic  l o c a l i t i e s  t h a t  have better-than-average chances of containing 
valuable ore bodies, 

In t h i s  report  we recommend f ive  areas fo r  8e ta i led  prospecting and 
several others  t h a t  deserve addit ional  reconnaissance, 

The locations of areas investigated are  shown on the Location Map 
as follows:! 

1, Skagway 7,  Tenakee I n l e t  
2,  Glacier Point 80 Kelp Bay 
3, S t ,  James and W i l l i a m  Henry Bays 9,  Pybus and Gartibier Bays 
4, Berners Bay 10, Stikine River 
5, Taku River 11, Ratz Harbor and Coffman Cove 
6, Mansfield Peninsula 1 2 .  Kina Cove 





T h i s  report,  firest pzab%ished i n  November of 1964, covered the 1964 
geochemica:L invea.Psigatiorms of s t : c e m  sediments i n  portions of Alaska, 
The 1964 report i s  exhausted, so b$s has been rewritten here and includes 
work done i n  1965, The larger number of analyses now available has 
caused some changes i n  interpretat ion,  

F i e l d  work was done by W,H, Race, State Mining Engineer fo r  South- 
eastern AXasks, ass is ted a t  times by C , F ,  Herbert and Steven M, Lowell, 

The 1964 wo:rk in the Hol1,i.s and Twelvemile areas i s  not included 
here. Since t h a t  wsr% disclosed a rather large nmber of anomalies, 
2ddit.i.onaf work and gecologiieal, mapping was done i n  1965, The work fox 
both y e a s  i n  these areas w i l l  be repsrt.ed i n  a forthcoming geologic 
report ,  

Str 'em sediment samples w e r e  ccllccted f r o m  qravel or silt under 
running water at points  in stxexixs above tidal inf%uence, The 
character of the stream (swift 0% s%ugg.ishj ,, the width, gradient, type of 
bedrsek, if ewssed., and prl.ncipal con,stb.tuents of the gravel were 
noted a% sack amp;;bs aslte, Also, t,h,e s.tream sediments were tes ted a t  
the ample s is te  for: ciold ext:cacLt.ab$s t o t a l  heavy me%aJls by the use of 
dithl,aone, salt, and unleaded gass3b$ne, Tol.uene was used as a 
subs.tit:n&a for w:nw,$eaded gasoline but :results did no t  differ si.gnificmtLy, 

Samples were dri,ed, screened through $0 mesh, and sera% t o  a laboratory 
f o r  analysis, Frequent checks @ionfi,rmed the accuracy of laboratory 
repasts  within acceptable l i m , i . k s ,  f!rIe,s$ of the analyt ical  work was  
perfssmed by the Rocky Mountain Geoehemica$ Laboratory, Considerable 
aasl.stanee was given by the U , S .  Bureau sf Mines a t  Juneau, which  a lso  
did some petrographic and spec:k:reqraphic work, %n 1964, the U , S ,  
Geolog:ieal Suxvey gave valuable assistance in the f i e l d  of geochemistry, 
Some assaying b u t  no geochemical work was done by the Division of Mines 
and Minerals laboratory in 1965, 

GeneralSyp the , f i e l d  teats and laboratory t e s t s  do not check 
sa%isfaet.ori3.y. Homves, i t - ,  does appear ' that field tes t ing  i n  a stream 
w i t h  rnarkedl,y.anoma10us qua~tities of metal, espeeiialLy copper, can be 
a valuable, rapid guide,  



In te rpre ta t ion  of Results 

There is no set r u l e  f o r  determining t h a t  quant i ty  of metal i n  stream 
sediments t h a t  mazks t he  upper l i m i t  of normal d i s t r ibu t ion  beyond which 
a l f  q u a n t i t i e s  may be considered anomalous, A metal source, such a s  a 
near-surface o re  body, feeds meta l l i c  ions i n t o  surface waters col lec ted 
by stjeemse and the  ions are,  t o  a varying degree, adsorbed by p a r t i c l e s  
o$ c lay  i n  the  stream sediments, Some c lays  have higher adsorbent quali-  
t ies  than others;  o ther  ions o r  s o l i d s  may cause p rec ip i t a t i on ,  or ,  
conversely, prevent p rec ip i t a t i on ,  L i t t l e  Is known of the  e f f e c t  on 
stream sediments of d i l u t i n g  high metal content waters with barren waters, 

Consequently, the  'knomaLous" values used i n  t h i s  repor t  may be 
questioned. A moderately high bu t  less-than-anomalous quant i ty  of metal i n  
a l a rge  stream o r  i n  a group of adjacent streams may be more s ign i f i can t  
khan a supposedly anomalous value i n  a s ingle ,  smaller stream, 

On the  following pages the  d i s t r i bu t ion  of copper, lead, z inc  and 
molybdenum i n  stream sediments from those por t ions  of Southeastern Alaska 
sampled t o  da te  i s  shown, The v e r t i c a l  sca le  shows the  percentage of a l l  
samples t h a t  have the  quant i ty  of metal shown on the  hor izonta l  scale ,  
Sn order  t o  more accurately por t ray  the  ac tua l  d i s t r i b u t i o n  of metal the  
curves a re  smoothed by ca lcu la t ing  a moving average of th ree  quan t i t i e s ,  

Even the  moving average does not  smooth the  curve far the  d i s t r i b u t i o n  
of zinc, and the  Hol l i s  area,  which i s  abnormally high i n  zinc, i s  
omitted,, Obvfously, some types of sediments ( the  more carbonaceous shales  
and t h e i r  equivalents)norrnally ca r ry  more zinc than other  sediments, 

the metal content beyond which the  d i s t r i b u t i o n  of a metal becomes 
e r r a t i c  i s  taken a s  the  anomalous value, For example the  d i s t r i b u t i o n  
of copper d s e ~ e a s e s  gradually t o  about 950 pas t s  per miLlion and then 
becomes e r r a t i c  a t  the  higher values, 

Although the  g rea t  majority of samples showed less than 30 p a r t s  per  
mi l l ion  of lead there  i s  a gradual, r a ther  -khan an e r r a t i c ,  reduction i n  
the  number of samples with values i n  excess of 30 p a r t s  per  mi l l ion,  
However, 60 p a r t s  per  mil l ion,  ra ther  than 80, i s  taken a s  the  threshold 
of anomalous values f o r  lead because the  downstream d i s t r i bu t ion  of lead 
decays more rapidly  than f o r  copper o r  zinc, and lead values i n  the  range 
of 60 ppm a re  l i k e l y  t o  be s ign i f i can t ,  

Ensufficient  samples w e r e  run f o r  n ickel  t o  permit a graphic deter- 
mination of an anomalous value, For t he  purpose of this report ,  the  
anomalous val,ue of n ickel  i s  taken t o  be 150 ppm, 



Tlhe:eefosa, in t h i s  report, metal contents of stream ssdkments in 
(excess of the foblowing are considered to be anamalo*cxss 

Copper 150 ppm 
Lead 60 PPm 
Zinc  300 ppm 
Molybdenum 14 PPm 
Ni.eke % 150 ppm 

Prospecting Suggestions 

F.i:u~e &.EC;'Q~B in which anomalies warrant further prospecting are as 
%~:ll!&l:ws P 

Sksgway:: poas,ib%,e ma1yMenum orebody in a sheared pot t ion of coarsely 
esystalllne quartz-feldspar rocks within a complex granit.icr 
.$at?~oL itth 

'bs$llJm 3en:ry Bayo Gynn Canal: Lead-zinc, silver(?) i.n a zone of strong 
c:ross-folding and faulting o f  Paleozoic limeston.es, phyl% ites, 
and vo$canicso 

lW,;n,gf 9e.j.d Pan:in,su1~, Admira%ty I:sland : lead-zinc-s%lve:r, nickel., possibly 
geld $?~awk XnJet:c)s The anomalies are cS.osely sotnth of m id3.e 
go9.d mine and five m i . f e s  south of a known nicke~ ozsbody, 
l'r"..ock!s are scYiists w i t h  flows, dl.kes, s : i L P s  m.d pipes o f  basic 
&?> inkexmediate igneous composition, 

;a~nhler Eay, Admiraity Esland : -twa Zacat ions w i t h  possible lead-zinc, 
si dvax ( 3 )  /A Txiass.idl: lirnest,ones and c'lllert,-dalomite b~ecc.i,a;i. 
one possible molybdenum deposit in fkssile, stric&coesbuas ~ ~ h i ~ k ~ n  

PySus Bay, &.~3mi,ral ty E'sland copper-xine in can'bonsces~r , ekhin-bedded 
chert: a~3d argi l : l .  k te (~evonian; , 

H ~ r j i l  is, Pr ince  of Wales Island: copper-zinc and Xead-sB.f?e iznoan:~l i p s  .j 

'his former gold mining area w i l l  ba covered t r ~  :a ~ ~ a p a s a t s  
geologic report, 

Anomalous vw2axes have been found i n  places other Maan those 
mer:.::t.:ioned a'bave b u t  .Ule authors believe that firat pr.i,s.r.i.t.y in prospeek:h.wg 
sh~sa;!Jd 'be given to the areas l i s t e d *  

Marue of the areas suggested for prospecthng has been suf%%eienRl,y 
dabiaeated by geochemical prospecting to w a x r m t  trenching or ds913ing 
0'2 t 'vm suzXaca geophysi~all, methods, Gosasequewtly, .the areas wf kb. known 
anr>malies shna;lhd be del ineated  'by additional geochemP.ea9. t e s t ing  sf s%.:rem 
~ed~iments ,  xoc~?~k chip samples, and ~ 0 8 5 s ~  
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Testing of samples a t  the sampling s i te  i s  by f a r  the most 
rapid method of tracing an anomaly t o  i ts  source, but the cold extraction 
methods employed i n  on-site t e s t ing  a re  not suf f ic ien t ly  r e l i ab le  t o  
permit complete rel iance on t h i s  method, Furthermore, there i s  no known 
cold extraction method t h a t  w i l l  indicate molybdenum. I t  i s  suggested 
tha t  a cold extraction method be used, but  t h a t  samples a lso be sent t o  
a laboratory fo r  analysis,  

In many of the swiftly-flowing streams i n  Southeastern Alaska, 
it is d i f f i c u l t  t o  obtain sui table  stream sediment samples. In order t o  
ge t  r e l i ab le  resu l t s ,  it is often necessary t o  search for  small sand 
pockets near boulders o r  logs, For uniformity, a11 samples should be 
taken under running water, Very sluggish streams and ponds often give 
a high reaction i n  the cold extraction t e s t s  because of the presence of 
humic acid from decaying vegetation, 

If a drainage survey out l ines  an area of in te res t ,  fur ther  
delineation of the  possible metal occurrence should be done by s o i l  
sampling. On most of the h i l l s i d e s  i n  Southeastern Alaska there  is a 
th in  mantle of s o i l  underneath a mat of decayed vegetation, o r  clay may 
be found i n  h i l l s i d e  rubble, The vegetation should be avoided a s  much 
as  possible. 

For those who are not familiar  with geochemical prospecting 
methods, the following books are  recommendedt 

Geochemistry i n  Mineral Exploration by H.E. Hawkes and 
J.S, Webb, Harper & Row, Publishers, Inc,, 49 East 33rd 
Street, New York 16, New York, Price $12,50, 

U.S. Geological Survey Bullet in 1152, Analytical Methods Used 
i n  Geophysical Exploration by the U.S. Geological Survey, 
Superintendent of Documents, Washington 25, D,C, 

Bulletin No. 3, Geochemical Prospecting, University of 
Alaska, School of Mines, College, Alaska, 99735. 

Handbook f o r  the Alaskan Prospector by Ernest Wolff, 
Mining Research, University of Alaska, College, Alaska. 
Price $5,00 a t  most bookstores, 

A f i e l d  k i t  for  cold extraction tes t ing  can be assembled from 
information i n  U.S. Geological Survey Bulletin 1152, or, more simply, 
from Bullet in No, 3 of the School of Mines of the University of Alaska. 
Complete f i e l d  k i t s  may be purchased from Exploration Laboratories, Inc., 
Box 396, Sausalito, California, 94965, The cost  of these k i t s  ranges 
from $16.75 t o  $58.00, 



Reliable laboratory analbyses may be obtained from the labora- 
t o r i e s  l i s t e d  below, These laboratories charge for  sample preparation 
(usually $Q650 a sample) if screening is not done before hand, Analytical 
charges are  based on reasonably large l o t s ;  for  only a few samples the 
charges may be higher than shownll 

Rocky Mountain Geochemical Laboratories, Box 2217, 
S a l t  Lake City, Utah, 84110, Charges are $1.00 fo r  a 
single metal i n  a sample ; $1,50 for  two metals i n  the 
same sample; $3,80 f o r  three metals: $2-00 for  four 
metals, 

Exploration f aboratories, Inc,, Box 396, Sausalito, 
CaLifornia, 94965. Charges are  $0,80 fo r  one metal i n  
a ;ample and $0,40 fo r  each additional metal, 

Aerial photographs, which are  aintost a necessity fo r  a 
prospector, a re  available fo r  a % l  Southeastern Alaska, 

Fox most purposes, an area may be marked on a U.S, Geological 
Survey map and sent t o  the Survey with the request t h a t  photo coverage 
be provided, However, it is  be t t e r  t o  have an index map of the  
photographs available, These indexes may be purchased from the Survey 
and be used t o  pick out by number t h e  exact photograph or  photographs 
required, The small index map i s  d i f f i c u l t  t o  read, so it is  advisable t o  
ge t  the enlargement. Orders should be sent  to: 

J-0, Kilmaxtin, Chief 
Map Information Service 
U,S, ~ e o l o g i c a l  Survey 
Washington, D,C, 20242 

Each small index map, which is a reduction from a standard one- 
inch-to-four miles quadrangle map, costs  $1,30: an enlargement costs  
$2,20, Individual 9" x 9' photographs cost $0.85 each, 

The U.S, Forest Service expects t o  have available a t  Juneau 
complete indexes and f i l e s  of negatives of a e r i a l  photography covering 
a l l  of Southeastern Alaska, Pr in ts  w i l l  probably be made for  the public, 
but  the  charge has not been established, The Forest Service photos 
show considerably more d e t a i l  than do those presently available from the 
U,S, Gealogical Survey, 



ABBREVIATIONS 

In the sections on the individual areas which follow, the tables 
show the map number, which refers to the location of a sample site on the 
map of the area, The sample number is the field number given to the 
sample when taken, 

Metal content is expressed in parts per million as determined by 
laboratory analyses. 

The number of milliliters of dithizone solution used in the field 
test required to remove a color caused by heavy metals in one-half 
gram of sample is abbreviated as ml dye Cx, 

Other abbreviations: 

Elements : Rocks : 

Cu copper 
Pb lead 
En zinc 
Mo molybdenum 
Ni nickel 
Au gold 
Ag silver 

Colors : 

cls 
or 
vio 
lav 
brn 
blk 
grn 
lite 
int 
dark 

colorless 
orange 
violet 
lavender 
brown 
black 
green 
light in color 
intermediate in 
dark in color 

Miocellaneous: 

inter intexphase 
PPt precipitate 
Tr trace 

gY 
ph 
cg 
grs 
br 
ch 

color an 
vol 
metased 
g n 
m 
intr 
qtz 
silic 
cal 
sed 

aplite 
d.iorite 
granite 
granodiorite 
monzonite 
gabbro 
limestone 
dolomite 
argillite 
shale 
black shale 
schist 
gx aywacke 
phylli te 
conglomerate 
greenstone 
breccia 
chert 
andesi te 
volcanic rocks (unclassified ) 
metasedimentary rocks 
gneiss 
marble 
intrusive 
quartz 
silicified 
calcareous 
sedimentary rocks (un- 

classified) 
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SKAGWAY 

Ska.gway is located a t  the north end of Lynn Canal approximately 90 
north of Juneau, I t  i s  the southern terminus of the White Pass and 

Yukon Railroad, which runs north t o  Whitehorse, Yukon Territory, Canada. 

Mineral production from the immediate v ic in i ty  of Skagway has been 
very limited. The Inspirat ion Mine produced a few tons of ore which 
had values i n  s i lver ,  lead, zinc, and copper. Some prospecting was done 
on a molybdenum occurrence near Clifton, a s t a t ion  on the rai lroad about 
e ight  miles north of Skagway, and molybdenun~ has been found a t  other 
places near the ra i l road,  

Geology 

Skagway i s  located i n  an area of g ran i t i c  rocks t h a t  form the 
Coast Range batholith. Metamorphosed sediments occur within the 
g ran i t i c  rocks jus t  w e s t  of town. The western l i m i t  of the bathol i th  
appears t o  l i e  between Skagway and Haines and i t s  eastern edge is 
apparently near the Alaska-Canada border. Reconnaissance geology of 
the area is described i n  U , S ,  Geological Survey Bullet ins 9264,  "~ccurrences  
of Molybdenum Minerals i n  ~ l a s k a / ' a n ~  8 0 0 , " ~ e o l o ~ ~  and Mineral Deposits 
of Southeastern Alaska," 

A copy of a thes i s  by Fred Barker, "Coast Range Batholith Between 
H w  2nd Lake Bennett, B.C.# " was made available by Mr, Emil Maki of 
Skagway, The bedrock c lass i f ica t ions  shown on the attached map of the 
area are those of M r o  Barker, 

Previous Work 

Many years ago a shallow shaf t  was sunk on a molybdenite-bearing 
a p l i t e  dike northeast of Cl i f ton and a short  tunnel was driven on a 
rnolybdenite discovery west of map location 2 and below the ra i l road 
grade, There have been superf ic ia l  searches for  molybdenum on the steep, 
well-exposed slopes i n  the v ic in i ty  of Clifton, but  there is no evidence 
of other underground work nor of surface trenching i n  the covered areas, 
although scat tered grains of molybdenite may be found over a large area, 

Over ten  years ago a zone of high radioact ivi ty  close t o  Skagway 
caused considerable excitement, and there have been several discoveries 
of short ,  th in  lenses of argentiferous galena i n  the t i g h t  bathol i thic  
rocks, 



Geochemical Inves t iga t ion  

The Skagway a r e a  i s  much d r i e r  than  t h e  r e s t  of Southeastern Alaska 
end t h e  b a t h o l i t h i c  rocks have few watercourses .  Consequently, t h e r e  
were f e w  streams a,vaiLable f o r  stream sampling, 

Blap l o c a t i o n s  1 t o  5 i n d i c a t e  a molybdenum anomaly associa ted  wit11 n 
nor th  GOo e a s t  f r a c t u r e  zone t h a t  probably continuos aouthv~es ter ly  through 
map l o e a t i o n s  9 t o  13,  

In  t h e  Taiya River v a l l e y  a t  map l o c a t i o n s  15 t o  1 7 ,  a stream i s  
flowing from a sp r ing  i n  g l a c i a l  g r a v e l s  and is depos i t ing  a l a r g e  amount 
of i r o n  oxide.  Although stream sediment sampler; w c r c  not  anomalous, t h e  
water testsshow very high va lues  with a t h i c k  r c d  p r e c i p i t a t e  t h a t  i s  
considered t o  i n d i c a t e  t h e  presence 02 considerable lead ,  A s i m i l a r  Cx 
reac t ion  with stream sediments was noted a t  map loca t ion  18 on t h e  West 
Branch, but ,  at map l o c a t i o n  19 ,  a l so  on the  \sicst Eranch, no anornaly war; 
apparent, Zircon was found i n  t h e  g rave l  a t  map l o c a t i o n s  18 t o  22,  

Prospect ing 

Pn view of t h e  high molybdenum content  of stream sediments 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 
Cl. if ton down i n t o  t h e  Skagway River,  i t  would appear that an a r e a  about 
one mile long and five hundred f e e t  wide should be prospected by s o i l  
sampling, followed by t renching  of any anomalous a r e a s  ind ica ted  by such 
woslc. There is room i n  this shattered zone, indicated by high water content  
and vegeta t ion ,  for a molybdenite o r e  body, most l i k e l y  i n  o r  along t h e  
contact of  t h e  coa r se r  grained quartz-foldspar  rocks,  





0 
CU 

in o 3 s e a  k Q O s m  
4' 

rl 

3 % 3  0 0.l ln 0 Ln 
m f i o  

N $4 
k  k O L n O U \  
+, +' 

m t -  c " - r - k c 0  =I 



8 d 

i-i 







GLACIER 

Glacier  Point, located on the  west s ide  olf Lynn Canal about s i x t y  
miles north of Juneau and f i f t e e n  m i l e s  south of Haknes, i s  a d e l t a  b u i l t  
up by the  outwash from Davidson Glacier,  which, l i k e  a ther  g l ac i e r s  i n  
the  area, i s  nuw receding and providing new ror:k exposures along the  v a l l e y  
walls ,  There a re  no old prospects o r  mines i n  the  area  other  than a 
recent  copper-iron discovery by Hr, Howard Bayas, a l oca l  loyging opera to^,^ 
and a copper prospect located north of the  Hayes prospect severa l  years  
ago, 

The Hayes discovery was made by Dale Henkj.ns, zx, geology student; i n  
M u ,  Hayes' employ. 

Geology 

The geology of the  area  has not  been mapped but: during t h e  in-  
ves t iga t ion  it was noted t h a t  the  general geology and st -sucture  shown on 
the  north end of USGS Map I-303 continues through GI-acisr Point ,  'The 
rocks a re  metasediments* including nnrldeized 1j.mesto.ne and gneiss ,  with a 
northwesterly s t r i k e  and some east--west fau l t ing ,  T.he south end of the 
Chilkat  Peninsula (opposite Glacier Point)  i s  t u f f  and lava ,  The main- 
land and the  Chilkat  Peninsula a re  separated by the  ina joc f a u l t  zone that 
extends fo r  250 miles or  more down Lynn Canal and Chatham Strait, 

Geochemical 1nvestigat;ion 

Twenty stream sediment samples were taken, incl-uding samples taken 
i n  the  v i c i n i t y  of the  Howard Hayes prospect,  

The va r i a t i on  between the  C x  t e s t s  and the  1abo:catory tests i s  
remarkable. Note t h a t  the  high Cx tests i n  no case were confirmed by 
laboratory work and that  high laboratory resu1t:s were not compatible with 
Cx t e s t i n g ,  me discrepancy was espec ia l ly  notable ,at map locat ions  18 
and 19 where the  C x  t e s t s  gave a strong color  t h a t  pers i s ted  a t  the  end 
of the  t e s t i n g  range; nevertheless* laboratory r e s u l t s  were not anomalous, 

Howard Hayes Prospec!t 

This newly discovered prospect i s  located on a s teep c l i f f  a t  %he 
head of a t a l u s  slope t h a t  contains f l o a t  of magnetite i n  marble, end 
chalcopyri te  with hematite, i n  an impure, schizltose .Limestone p a r t i a l l y  
a l t e r ed  t o  skarn, The magnetite outcrop was e~:aminei9 i n  some d e t a i l  
bu t  the  schis tose  limestone was la rge ly  inaccee;sib%e, 

The deposi t  is  in te rpre ted  a s  consis t ing of low grade mineral izat ion 
i n  metamorphic rocks c lose  t o  east-west fau l t ing ,  which has formed slices 
of varying composition, -19- 



Prospecting 

The higher copper content 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  i s  more o r  less 
i n  l i n e  with the Hayes prospect and the  older prospect t o  the north of it. 
Since the creeks cut  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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ST, JAMES AND WXLLXAM HEJ%3.,Y BAY 

St, James Bay and Vdillfm Henry Bay a re  on the  west side o f  Lynn Canal 
t h i r t y  t o  foscky miles northwest of Juneau, Pr ior  to 1919 over a thousand 
f e e t  of drifts and tunnel, were driven i n  a copper mine sout3 sf the head 
of W i l l i a m  Henry Bay, Shipments from the mine r e t u ~ n e d  $1,020 in gold and 
s i lve r ,  bu t  there i s  no repor t  on the value of the copper gecovered, 

Geology 

The area considered lies north of a large  :mass of gramodiorite (not 
shown on the ~xccompanying map) and consists of S i lur ian  md 3evoniaaa gray- 
wacke, a s g i l l i t e  and mdeshtis flows, with sonw inkercalated $intestone, 
These rocks t rend nor"c"ch~esterly and dip s teeply  t o  the rmrkheassit, 

&n the  v i c i n i t y  of W i l l i a m  Henry Bay a major nor'GhwesterPy t h r u s t  
f a u l t  is  w&rped s?:i.a~p%y &a 'the e a s t  by cross-fault ing and fs ld inq,  which 
invs9kves a bed of Permian $imes%;one, Intrusions QE dlabass and disrite  
occur nor'khwest and ssut,hwest of the bay, 

The geology of the area is described a d  i l xus t r a t ed  i n  t he  following 
publisakions by t he  U,So Geological Surveyx Bul le t in  7x4, "Oflineral 
Resources of Alaska, 2919"; Bulle t in  963-A, "Some MinesaJ. Envestigations 
i n  Southeastern A%askao\ Map I-303, "Progress Map of %he Geology of t,he 
Juneau Quadrmglle 

Geochemical Invest igat ion 

The geackemical : investigation was made i n  czonjatxnctioxa w i t h  a Sta te  
I m d  appraisal duri,rkg r;$?fne of 1965* W i l l i a m  Henry Bay Wi38 more thoroughly 
invest igated t h i s  year b, cause of an momaloues sample %&en i n  1964 
during a stop fozced by bad weather, 

;A t o t a l  of 11 samples are reported of whic'h three as@ anoma%ous, 
The stream lfound in 1964 to bra anomalouso on the  south ~ J , ~ d s  cgf WilLim 
Henry B&yo was sampled a t  higher elevations andl found ks co.r!~,?~ai, vary 
high values of eSac, 

Proepecting 

A skxong Le&d-z,Pns;l, ma~naly at  map local t i t ies  €3 t o  9, a~e~l'ornparuiecl by 
much i ron  s ta in ing  s f  the g r ~ v e l  i n  t:he creek along 'wl'lif~h the samples 
were taken, suggests a laccal wourcs of rhetal, Howsvex, 3a(ck s f  minesafEzed 
Eloak in the creak makes It seem improbable tha t  the small creek actua%ly 

cuts  a mlnaraILieed skrua ture, 

X t  is rrscomman,dad t h w d :  f h a  c:reak be followed by ge~~chemica1 test,kng 
of the stream sediments [possibly water sampling wi3;,51 wo:Y;ik welk a t  Chi# 



l o c a l i t y ) .  Iron s ta in ing  i t s e l f  may be a reliable guide, At a po in t  where 
the  anomaly drops or i ron  s t a in ing  decreases, o r  beyond the  head of t he  
creek i f  anomalies p e r s i s t  t h a t  far, s o i l  sampling should be done, The 
h i l l  i s  covered with timber and brush, making outcrops scarce except i n  
the  creek beds. Consequently, soil sampling seems t o  be the  e a s i e s t  guide 
t o  poss ible  mineral izat ion,  The s o i l  cover i s  th in ,  so shallow p i t s  can 
be used t o  check the  r e s u l t s  of so i l  sampling. 





BERNERS BAY 

Berners Bay is  s i t ua t ed  on the e a s t  s i d e  of Lynn Canal approximately 
for ty- f ive  m i l e s  northwest of Juneau, Gold lode depos i t s  were f irst  
disccvered i n  1886 o r  1887 on Sherman Creek. Btertw~!en 1890 and 1900, 
f i v e  stamp m i l l s  w e r e  e rec ted  and production exu::eecied 68,000 ounces of gold 
before the mines closed a few years  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  recen t  years  has taken place ,  

Geology 

The geology of Berners Bay i s  described i n  the following U , S ,  
Geological Survey Bul le t ins :  BuiLletin 446, "The Berners Bay Region, 
AlaskaN; Bul le t in  800, "Geology and Mineral Deposits of Southeastern 
Alaska". 

These b u l l e t i n s  i nd i ca t e  t h a t  t h e  coas t  range d i o r i t e  commences a t  
t he  mouth of t he  Antler  River, b u t  t h e  ea s t e rn  ,l.iml.t. i s  no t  defined,  The 
Canadian Department of Mines and Resourcesx Geoll.ogi.c!al. Survey Memoir 248, 
Taku River Map-Area, B r i t i s h  Columbia, indicaters t h a t  bedrock a t  the 
border i s  t u f f ,  graywacke, argil:Lite,  conglomerate, breccia ,  limestone 
and andes i t es  with minor in t rus ions ,  This lead::; tc, the cor,clusion t h a t  
t h e  Coast Range d i o r i t e  does not  occupy a l a rge  par:i., of the area  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 takeln as we99 a s  two 
rock samples that contained sulf. ides.  No stronlg anomalies were 
detected.  









Six stream sediment samples were taken in the vicinity of the 
Taku River, thirty miles northeast of Juneau. 

Several lead, zinc, copper, silver and gold prospects occur a few 
miles east of the border on the Canadian side. 

Early U . S ,  Geological Survey maps show this particular area as being 
part of the Coast Range batholith but detailed geologic mapping has not 
been done. The Canadian Department of Mines and Resources, Geological 
Survey Memoir 248 indicates that bedrock at the border in the vicinity 
of the Sittakanay River and Wright Glacier is Paleozoic schist, quart- 
zite, argillite, and slate with minor i.ntrusions. The intrusive in 
this area is quartz monzonfte. The easitern limit of the Coast Range 
batholith is probably near the western part of the accompanying map. 

Considerably more work must be done before the mineral potential 
of this geologically favorable area can be determined. The rather 
high molybdenum content of samples 3 and 4, in an area where meta- 
sediments are believed to be intruded hy quartz monzonite, is interesting, 





I!mSFIELD PENINSULA 

'The $Iansfj.eld Peninsula is the northernmost p a r t  of Admiralty Island 
a d  is approximately 20 miles west of Juneau. Gold was f i x s t  discovered 
at Funte r  Eay in 1887; several small mines were active in the area for 
several years afterwards. Gold was discovered at IIawk I n l e t  in 1999 and 
there was some production from e large quartz vein, 

I+lore recexztlyr activity has centered on the capper.-nickel deposit 
of t h e  Tdrnaralty Alaska Gold $lining Carporation at Funter Bay, ""his 
depos.~t  was drilled and tunneled under DIVER loan provisions from 1951 
LQ 1956, Pt has been mapped by the U .So Geo$~gicak Survey and sampled 
by the U . S .  Bureau of PLines. Assays indicated values of 0.5 - 1.0% 
copper and similar values of nickel. 

Geology 

The Plansfiefd Peninsula has been described in p a r t  1n several 13,s I 

Geological Survey publicatinns. The most comprehensive af these are 
Bulletins 287# "The Juneau Gold B e l t ' ' ;  714, '"~ineral Resources of 
Alaska. 1919 and 1924"; 897-0, "Iqickel Content of an Alaskan Basic Rock": 
936-0, "Ki,skel-Copper Deposit at n'untsr Bay, A d n ~ i r a l t y  Island, Alaska1'; 
1155, "'Contributions to Economic Geology of Alaska"'; m d  EL8k-R "Reeon- 
naissanee Geology of Admiralty Island, Alaska", C,S, Bureau sf Mines 
pubYieation KI 3950 contains sample information on the copper-ni.ckel 
deposit. The copper-nickel deposit is described (Barker, B u l l e t i n  1155) 
as kelng a gabbro pipe underlain by black graphitic phy1fit.e with 
interlayered quartz-sericite-biotite schist and green scbise. The 
Peninsula is predominantly Devonizn schists with in terbeds  sf marble, 
The schxst varies from calcareous to graphiticp which is frequently 
p y r ~ t 2  zed. VolcaPlic rocks, argilll , te,  chest, slate,  aavd g x a p a d c e  occur 
on the east  shore, while a foliated quartz d i o r i t e  plueon Esrms the west 
coast of k12e peninsula ,  

Geochemical Tnvestigat$on 

A t o t a l  of 27 stream sediment samples were taken from streams 
draining into Punter Day, Hawk Inlet, and along tIte east shore. of 
1hIansfiel.d ~eninsu1a. The streams ampEed headed genesally in the 
vicinity of Mt, Robert Barron. Ptnalyses of these samples i nd ica te  that 
streams draining the part of Funter Bay in which the existing copper- 
nickel deposit is located contain from 20 ko 55 ppnt copper, from 7'5 to 135 
ppm zinc, and from 45 to 70 ppm nickel, none of which are considered to 
be iinsmalous . 



Surprisingly, the only nickel anomalies were found south of Funter 
Bay in Hawk Inlet at map locations 9 to 13, where no nickel mineralization 
has been reported. This group of samples is also highly anomalous in zinc 
and probably in silver. Samples at sites 11 and 12 contained 3.0 and 2.5 
ppm silver respectively. 

Prospecting 

Sample 12, which was taken from a small stream, is very high in zinc 
and nickel and carries lead in anomalous quantity. The topography suggests 
that sample site 12 lies on a southwesterly trending geologic structure 
(cross fold or shear zone) that could contain the source of the anomalies 
found in samples 10 and 11. 

The steep stream at site 12 should be followed up the hill, with 
careful attention paid to the possibility of float in the stream bed. 
Soil samples should be taken northerly along the hill, and soil and gravel 
should be panned to detect the presence of sulphides or gold. 

The headwaters of the streams sampled at sites 10 and 11 cut the 
hypothetical southwesterly geologic structure and should be followed by 
sampling of stream sediments and soils, and by panning. 









TENAKEE INLET 

Tenakee In l e t ,  on the  east s ide  of Chichagof Island 50 m i l e s  south- 
west of Juneau, is  about 40 m i l e s  long, A t  the  town of Tenakee, a ho t  
spring has been i n  use s ince  the  l a t e  1 8 0 0 ' ~ ~  Early U , S ,  Geological 
Survey b u l l e t i n s  mention two nickel  prospects  e a s t  of the  town, Norite 
i s  reported on the  w e s t  s ide  of the  I n l e t  near i t s  head, The n o r i t e  is 
mentioned a s  being s imi lar  t o  t h a t  found on the  w e s t  coas t  of Chichagof 
Island where it i s  known t o  contain copper and nickel ,  These repor t s  
l e d  t o  the  present  inves t igat ion,  

Geology 

The accompanying copy of a por t ion of U . S .  Geological Survey Map 
T-388 shows t h a t  Tenakee I n l e t  i s  an area  where Devonian a r g i l l i t e ,  gray- 
wacke, and limestone have been intruded by a wide va r i e ty  of igneous 
r ~ & s ,  The age of the  i n t ru s ives  va r i e s  a d  fo r  the  most p a r t  i s  unknown, 
The prospects e a s t  of the  .town cons i s t  of mineralized dikes of mafic 
rocks near a granodiori te  in t rus ive .  The n o r i t e  body reported i n  the  
old buZlet ins is*own on the  w e s t  s ide  near the  head of the  I n l e t ,  
Petrogaaphic analyses of samp2es taken i n  and adjacent t o  the  n o r i t e  
ind ica te  the  n o r i t e  has  i n  p laces  been metamorphosed t o  a hornblend gneiss  
and contains less than 0 2 %  copper and zinc,  Sample 5B205 contained 2 
t o  10 percent  py r rho t i t e  bu t  no nickel ,  

Geochemical Invest igat ion 

Sixty-six stream sediment samples were taken, Mine of these were 
from the  watershed containing the  p x ~ s p e c t s  e a s t  of the  v i l l a g e  and 
thirteen from the  watershed containing the  n o r i t e  body, Anaayses d id  not  
show anomalous mounts  of copper, zinc, or ni-ckel* 

A single high lead ana%ysis was reported from sample s i te  22 a t  the  
head of the Xnlet, A re-assay of this sample revealed t h a t  it m% only 
aonkained high lead beet a l s o  high sfbvex ( 3  ppm). The analys is  a l s o  showed 
much i ron  and e i t h e r  bismuth or thal l ium, 

The stream is 8 t o  20 f e e t  wide, and about 1% m i l e s  long and heads on 
a s teep mountain slope, I% apparently heads along the contact  between 
Devonian marble and hornfleas where these sediments form a r ~ o f  pendant 
i n  a d i o r i t e  and t o n a l i t e  in t rus ion,  

The t a r g e t  area  could be narrowed by geochemical sampling up the  
stzem from i ts  confluence with the  main r i v e r ,  



Samples 55 t o  58 i n  Crab Bay indicate, i n  cold extractable t e s t s ,  
the  presence of metals other than those tes ted for  i n  the laboratory, 

The rock and stream sediment samples taken i n  the v ic in i ty  of the 
nor i te  body did not suggest the presence of appreciable amounts of 
nickel o r  copper. 
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YGLP BAY 

Kelp Say is on the nor theas t  p o r t i o n  of Baranof I s land ,  75 miles 
n o u t l ~ w e s t  of Juneau. There are no reported prospects  i n  .the a r e a ,  
T h i s  i n v e s t i g a t i o n  was made because of t h e  i n t e r e s t i n g  geology mapped by 
t h e  U . S .  Geological Survey and published inMap 1-411p tlReconnaissance 
Geologic Map of Baranof and IQuzoT Is lands ,  Alaska": Piap 1-388, "Recon- 
naissance Geologic Map of Chichagof I s land  and Northwestern Baranof 
I s l ands  Alaska"; and B u l l e t i n  114.1-0, "Reconnaissance Geology of Northern 
Baranof Islpnd, AJ.askaU, 

It was noted on Map 1-388 Ynat seve ra l  samples of bedrock taken i n  
the v i c i n i t y  of Kelp Bay i nd ica ted  t h e  presence of sulphides on t h e  
southeas t  shore of The Basino t h e  southwest shore of  Catherine Is land,  
and near Cosmos Cove, An i n t r u s i v e  g ranod io r i t e  i s  shown a t  Catherine 
I s l and  and south of Kasnyku Bay, Sedimentary, volcanic ,  and i n t r u s i v e  
rocks are metamorphosed and highly s i l i c i f i e d .  In tense  shearing has 
occurred along t h e  fault between Baranof and Catherine Islands. 

Geochemical Inves t iga t ion  

A t o t a l  of 49 stream sediment samples were taken during the m u r s e  
of  t h i s  i n v e s t i g a t i o n ,  Samples 46 t o  48, taken along a four-mile 
d i s t a n c e  on t h e  nor theas te rn  shore of Portage A r m  and Kelp Bay, are 
anomalous in n i c k e l ,  The rocks drained by t h e  streams sart~pled a r e  
amphibolite, hornblende gneiss ,  gahbro, t o n r l i t e ,  and d i o r i t e  , Un- 
fo r tuna te ly ,  most of t h e  streams i n  th i s  area were dry  a t  the t ime of 
examination, T h i s  r e s u l t e d  i n  an i n s u f f i c i e n t  number of samples taken, 

Since a niclcek anomaly e x i s t s p  and t h e  known sock types  may be 
favorable  Eor the occurrence of nickel  o r e  bodies,  the area m e r i t s  f u r t h e r  
a t t e n t i o n ,  In partic~lax~ t h e  be-tter developed drainage system t h a t  flows 
easterly and n o r t h e a s t e r l y  from the i n t r u s i v e  mass on Catherine Is land  
should be t e s t e d ,  
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PYBUS BAY AND GAlilBIER EiAY, ADMIRALTY ISLAND 

During 1964 and 1965# stream sediment samples were col lec ted from 
most of the  reasonably access ible  streams which flow i n t o  Pybus Bay and 
Garnbier Bay. A t o t a l  of 157 samples have been analyzed fo r  copper, lead, 
zinc and molybdcnur~, The analyses po in t  t o  four areas  i n  which prospecting 
i s  warranted. 

Previous Work 

In  1904 the  U , S ,  Geolcgical Survey reported on the  Erown copper 
prospect on Cave Mountain (south of locat ion 143 on the  accompanying map) 
and on G a m b i e r  Mountain (north of  locat ion 1461, Mention of these  pros- 
pec t s  i s  made i n  U . S , G , S ,  Bul le t ins  259 and 287, Prospectors have reported 
copper a t  a few other  locat ionsp espec ia l ly  i n  the  area  bounded by map 
locat ions  150 and 155, 

Geology 

U , S ,  Geological Survey Bul le t in  1178, Strat igraphy and Petrography 
of the  Pyb~xs-Gambier Area by Robert A,  Loney (1964) covers the  geology of 
the  area, the  general fea tures  of which a re  shown on the  accompanying map, 

Geochemical work has drawn p a r t i c u l a r  a t t en t ion  t o  the  Hood Bay 
formation (shown a s  No, 7 on the  accompanying map) and the  Byd formation 
(shown a s  No, 8 fo r  the  sedimentary sect ion and No, 11 f o r  the volcanic 
sec t ion) .  

The Hood Bay formation, which Loney considers t o  be Devonian i n  age, 
cons i s t s  of rad io la r ian  cher t  and s i l i c eous  a r g i l l i t e  with l o c a l  limestone, 
calcareous a r g i l l i t e ,  and fine-grained graywacke, FirxPy divided carbon- 
aceous mater ia l  and p y r i t e  a r e  comnon, Loney bel ieves  that ancient  
volcanics were the  source of the  sediments, which were deposited i n  a 
r e s t r i c t e d  basin. No la rge  i n t ru s ive  masses a re  lmown t o  e x i s t  bu t  d ikes  
of intermediate composition have been found, There are a few bas i c  lava  
flows, 

The Hyd formation cons i s t s  of a basal cher t  breccia  with a dolomite 
o r  limestone matrix, a limestone member, and an a x g i l l i t e  meniber, Basic 
volcanic flows a re  in ter f ingered with the  sediments and are,  a t  placeso 
the  dominant rocks i n  the  formation, Loney assigns the  Hyd formation t o  
the  T r i a s s i c  system, 

Geochemical Results 

Seven stream sediment samples (map locat ions  12 t o  18)  were taken 
from streams which dra in  an area  apparently underlain e n t i r e l y  by rocks 
of the  Hood formation, These seven samples average 136 ppm copper, 19 ppm 



leadp 289 pprn zinc, and 1 2  pprn molybdenum. Contiguous streams from map 
Location 13 t o  16 average 162 pprn copper, 20 pprn lead, 302 ppm zinc, and 
33 ppm molybdenum. Apparently the Hood formation, or  p a r t s  of it, have 
an anomalously high content of copper, zinc, and possibly molybdenum, 

In Gamkier  Bay, map locations 107 and 111 average 52 pprn copper, 65 
ppm lead, 321 pprn zincd and 1 ppm molybdenum, The streams a t  these 
locations drain the Hyd formation below i t s  contact with the Hood formationo 
which is folded sharply, The area also Jies jus t  south of the projected 
posit ion of the Gambier Bay f a u l t ,  Zinc and lead are  present i n  anomalous 
quant i t ies ,  

Where the Hyd formation i s  exposed on the north shore of Gambier  
Bay, the streams a t  map locations 150 t o  154 average 117 ppm copper, 67 
ppm lead, 783 pprn zinc, and 13 ppm molybdenum, VJithin the area covered 
there has been some prospecting for  copper and nickel, but the  stream 
sediments indicate tha t  lead, zinc, and possibly molybdenum should be 
sought, a s  well as  copper, which is present i n  anomalous quantity only 
a t  location 154, A specimen of dolomite breccia a t  location 1 5 2  carr ied 
only 10  ppm i n  copper with quartz, pyr i te ,  and fuchsite, a chrome-nickel 
mica. The specimen assayed 0.10% nickel and a trace of gold, 

A t  map locations 94 t o  97 the stream sediments average 55 pprn 
copper, 10  pprn Lead, 298 pprn zinc, and 1 C  ppm molybdenum (sample 94 
carr ied 2 8  ppm molybdenum), These streams drain an area underlain by 
sch i s t s  and phy l l i t e s  of the Gambier Bay formation, which, a t  the sample 
loca l i ty ,  contained considerably more mica than w a s  observed elsewhere, 

Prospecting 

The Wood Bay formation of carbonaceous chert and argi l l i te ,  i n  the 
northwestern part  of Pybus Bay, appears t o  carry anomalous amounts of 
copper, zinc, and possibly molybdenum. These metals may be widely d i s -  
t r ibuted i n  the rocks, but concentration i n  one or  more favorable beds 
or  s t ructures  is possible, 

A t  map location 1 6  a small stream wikh anomalous copper flows over 
carbonaceous a r g i l l i t e .  T h i s  stream appears t o  have i t s  or iqin along an 
east-west f a u l t  t h a t  o f f s e t s  a 30 foot wide andesite dike. Near the f au l t ,  
the a r g i l l i t e  i s  badly sheared and ca r r i e s  considerable pyrixe. The cher t  
i s  recrystal l ized.  I t  i s  suggested t h a t  the stream be followed from 
location 16  southwes-kerly for  a half mile or l e s s  by taking stream sediment 
samples for  geochemical t e s t s  i n  *Lhe f i e l d r  with laboratory t e s t s  a t  a 
l a t e r  date,  and t h a t  chip samples of bedroclc be talcen frequently fo r  
laboratory analysis.  Bedrock should be examined carefully for  the presence 



of f i n e l y  divided su lphides ,  and assays should be made of s a r ~ ~ p l e s  t h a t  
appear t o  conta in  s u l f i d e s  o r  t h a t  show copper s t a i n s *  It i s  poss ib le  
t h a t  f i e l d  t e s t i n g  of water f o r  heavy metals may be a u s e f u l  and rapid  
method of t r a c i n g  t h e  anomaly t o  i ts  source.  

A t  l o c a t i o n  17 a l a r g e  streal, abouk t w o  rniles long- d r a i n s  a bas in  
under la in  by rocks of t h e  Hood formation. A t  i t s  mouth Ynis stream has  
a copper con.tent of 130 ppm and a z i n c  content  of 300 ppm. These 
q u a n t i t i e s  seem t o  be f a i r l y  high i n  r e l a t i o n  t o  the s i z e  of the stream, 
i n d i c a t i n g  t h a t  i n v e s t i g a t i o n  of  - th is  stream and i t s  t r i b u t a r i e s  is  
warranted. 

A t  l o c a t i o n s  13 and 14, t h e  stream sediments have anomalous amounts 
of copper, z inc ,  and molybdenum. The streams a r e  f a i r l y  s h o r t  and 
should be followed. 

I n  t h e  southwestern p o r t i o n  of Gambier Bay, map l o c a t i o n s  107 
t o  111 a r e  on s m a l l p  s t e e p  streams t h a t  c r o s s  the Hyd formation, which, 
a t  t h i s  p lace ,  c o n s i s t s  almost e n t i r e l y  o f  l imestone wi th  some andes i t e  
i n t r u s i o n s  (poss ib ly  f lows) .  The streams have anomalous con ten t s  of l ead  
and z inc ,  

The con tac t  between t h e  Hyd formation and the Gambier Bay formation 
apparent ly  l ies  a s h o r t  d i s t a n c e  south of t h e  shore l ine  b u t  a t  an e l eva t ion  
between 300 feet and 600 f e e t .  I t  i s  folded, probably f a u l t e d ,  and may 
be adjacent  t o  t h e  basal b r e c c i a  m e m b e r  of  t h e  Hyd, The s e t t i n g  may be 
favorable  f o r  the  ex i s t ence  of lead  and z inc  replacement bodies .  

Since t h e  h i l l s i d e  i s  very s teep ,  the best access  i s  up t h e  stream 
along t h e  f a u l t  a t  l o c a t i o n  111, This  should be followed t o  t h e  con tac t  
between the limestone (o r  b r e c c i a )  and the s c h i s t .  This  con tac t  should 
then be followed e a s t e r l y  and sou theas te r ly  f o r  about one-half m i l e ,  

The Ryd formation is we l l  exposed on t h e  nor th  shore of Gambier Bay 
a t  l o c a t i o n s  150 t o  154, Copper and n i c k e l  prospects  have been found i n  
t h i s  area b u t  l i t t l e  work h a s  been done on then. Since geochemical tests 
show only one copper anomaly ( a t  l o c a t i o n  154) and a l l  are h igh  i n  lead  
and zinc,  it seems t h a t  lead-zinc orebodies  a r e  more l i k e l y  t o  be found. 
It should be noted that t h e  cold e x t r a c t a b l e  test of sample 154 gave a 
p r e c i p i t a t e  t h a t  o f t e n  i n d i c a t e s  t h e  presence of  s i l v e r ,  

The best access  i s  up the nose of the r idge  from l o c a t i o n  154. The 
stream a t  t h i s  p l a c e  l k  i n  a long n a r t h ~ v e s t e r l y  t rending  depression t h a t  
probably marks t h e  con tac t  between t h e  sedimentary and volcanic  members 
of t h e  Hyd formation. Apparently the  con tac t  i s  fau l t ed  and d i o r i t e  i n  
t h e  creek may be der ived  from one o r  more s m a l l  i n t r u s i o n s ,  



T'ne molybdenum and zinc anoixalv a t  map location 34 t o  97 on the 
west shore of Snug Cove i n  Gambiler Bay may or  may not have importance. 
Sample 34, which carr ied 28 ppm of molybdenum, was taken from a stream 
t h a t  drains from a probable nort+heasterly trending f a u l t  zone i n  so f t ,  
micaceous schis ts .  There a re  no known intrusive masses nearby, but a t  
location 95 acidic igneous rocks and quartz a re  present i n  the stream 
bed,  he stream a t  location 94 may be followed westerly f o r  500 t o  600 
feet  t o  a point  where the stream l i e s  i n  the assumed f a u l t ,  I f  there 
i s  evidence of acidic intrusives  (such as g ran i t e ) ,  considerable quartz 
or s i l i c i f i e d  schis t ,  the  search for molybdenum should be continued by 
stream sediment and s o i l  analyses. Similarly, the stream from location 95 
should be followed westerly. 

On the ridge between the  north and south arms of Gambier Bay, 
samples 131 an 133 show anoma1ou.s copper, apparently derived from a f a i r l y  
narrow band of dolomite breccia t h a t  extends westerly from the beach a t  
location 133 for  two or three miles along the northern face of the ridge. 
The old Brown copper prospect w a s  on t h i s  band and chalcopyrite may be 
found a t  the beach. Exposures are  ra re  but the bed can be: followed by 
intermittent  patches of rusty s o i l .  A lack of important copper anomalies 
from 135 t o  143 discourages a bcrlief that: the breccia bed contains a large 
copper orebody. 



i 
Bedrock 1 Stream Sediments 

ar .  & yrl-.  

j 
i 

a r .  8; btr. 1 

carb. a r .  I 

l i z e  s tone I 
l i ~ e s t o r , e  I 

i 

cg., chert ,  gry. 

everitning b u t  scbds t 

volcanics 

ccer t ,  gry. & netased. 

vclcasics 

volcanics & nst:  zetased. 

gr2-. & a r z i l l i t e  

cnert,gry,iiolonite & volcs. 

doionite,grz.& 50, breccia 

gry. ,ar.  & d o l o ~ i t e  

a r g i l l i t e  

do. ,do. j reccia  & gry. 

Is., ckert ,  ;ry. 

l i n e s  t or,e 

dolonit e 

a r g i l l i t e  







r-i 
td 

.rt 

8 
4 
ti0 

- - -.,. --*-..-..,- .-,-. *. - .. . ..... -.. ._ -... l-..L.-.-%..--.I---I-. 

- 4  r ~ . \  CC) rn m 
e 

u-3 4 4 L? y . . .  
; ? ; i %  ? ; Z %  5, 0") cr) -3 .A rul 

U\ u\ Lr\ in L n  

-.----.-" .---.-.-..., , ., - -- ..-.- -"- -.. ~ - .-.---.- 

E fj 
.k' .a -$ 5; 
a, t 

• - r • . . * d d  . . 
O p , . O  0 0 4  0 E .ti k *.I (U 

P P ~ ~ +  I , .n ,n ~3 

-h .--Va-..... **.-. I .D.-....l,d.,,.. .-.-n.S. 1. -. . * " . -*. . .. - .. . i". 
..-.. ---- l̂lll--------- ----A-.-.--"-- - - ..-- . .---- 

a 0 . o (U LO A- \c, 1.n o to t-- A 3 co u3 :YJ A- rl 
l-i rl rl r i  01 



(I) 
rl 

Pk 
!I 
U 
CTJ 

r-i 
P 

0 Ln cr) r- 
-I:, bO . 
d (0 M rrl 
H o tr\ ~n cn I I \  

0 
O w I-{ 

E x l  



z 
0 
+, 
ca 

.!I 
r-i 

8 
0 
4' 
VI 

J 
r-i 
h 

4" 
rn 

. P i  

. d 
0 
In 

I i p a' LIP 

d i $  e 8 B W m " m o  n o m & ? 8 S ~ X ~ c u  q----- A - M C V r J l - i  ---* ........... 4 ,  4 4 4 ---_- -- 4 r l  



a , n , a , . ?  
P +, f m : ,I 3 ,;; 

r-l r - l  r .d ..-I r 1.0 

I I i s : ?  O O O Q O O  O , P , ~ $ ' ~ . ~ ~ % S ~ C U ~ T ~ T ~  





STIKINE RIVER 

Eleven stream sediment samples were taken on June 18 and 19, 1964 
between the Canadian border and the mouth of the Stikine River, northeast 
of Wrangell. The area covered includes part of the Coast Range batholith 
and the bordkring metamorphic rocks on its west side. 

There are no known prospects in this area although the garnetiferous 
schist near Garnet Ledge has been investigated as a possible source of 
industrial garnets. 

None of the stream sediment samples showed what is considered an 
anomalously high metal content, 





R A T Z  HARBOR. - C0FFMA.N COW 

Ratz Harbor and Coffman Cove are located on the east side of Prince 
of Wales Island. Ratz Harbor is approximately 50 miles northwest of 
Ketchikan, and Coffman Cove is north of Ratz Harbor. 

Keil and Peterman Corporation have constructed about thirty miles 
of logging road in the area for the Ketchikan Pulp Company, The logging 
road in that area has exposed bedrock in many places at Ratz Harbor, 
but in only a few places at Coffman Cove, Snow above the 500 foot level 
limited the sampling program at Ratz Harbor, Field work there was done 
in 1964 and at Coffman Cove in 1965. 

Geology 

The geology of Prince of Wales Island, and in particular the Kasaan 
Peninsula, has been described in tihe following U . S ,  Geological Survey 
Bulletins: Bulletin 347, "The Ketchikan and Wrangell Mining Districts, 
Alaska"; Bulletin 800, "Geology and Mineral Deposits of Soukheastern 
Alaska"; Bulletin 1058-H, "Geology of Part of the Craig C-2 Quadrangle 
and Adjoining Areas, Prince of Wales Island, Southeast Alaska"; Bulletin 
1090, "Iron and Copper Deposits of Kasaan Peninsula, Prince of Wales 
Island, Southeastern Alaska"; and Bulletin 3108-B, "~eology of the Craig 
Quadrangle, Alaska!', 

Bulletin 1108-3 shows the inland area of Ratz Harbor to be diorite, 
while the points on either side of the Harbor entrance axe mapped as 
graywacks, slate, and andesitic volcanic rocks. The area to the west 
of the diorite is mapped as undifferentiated intrusive rocks, determined 
by photo interpretation. The undifferentiated intrusive rocks may include 
complexes of the metamorphic rocks* The diorite was found to continue 
northward to Cof £man Cove, The graywacke, andesi tes, and volcanics border 
the intrusives along the east shore, 

Mineralization in the area is predominantly pyrite. However, magnetite 
was found in a gabbro between Little Ratz and Ratz Harbors, and in andesite 
north of Luck Lake which is south of Coffman Cove. A sample ~f grano- 
diorite east of Big Lake assayed 0.03 percent copper. 

Magnetometer readings taken at sample points were uniformly between 
30,000 and 15,000 gammas except for the reading taken below the outlet 
of Luck Lake, where a reading of 5#000 gammas was noted, and near site 21 
where 11,000 gammas was noted. These may reflect the boundary of the 
intrusive, 



Mineral Deposits 

The only reported deposi t  i n  t h e  a r ea  i s  the old McCullough prospect 
which i s  a t  an a l t i t u d e  of about 100 '  and about a mile w e s t  of Gold and 
Gallion Lagoon, a s a l t  chuck connecting Barnes and Sweetwater Lakes. This 
prospect  i s  described i n  U , S .  Geological Survey Bul le t ins  642-B and 963-A. 
A r epo r t  by J.C. Rhoehm, former T e r r i t o r i a l  Mining Engineer of the  
T e r r i t o r i a l  Department of Mines is  ava i lab le  fo r  copy from the  Division 
of Mines and Minerals Office, Box 1391, Juneau, Alaska, 99801. 

The depos i t  i s  a quartz-breccia vein containing p y r i t e  and chalcopyrite.  
The vein  i s  approximately v e r t i c a l  and has  been explored by a shaft 61 f e e t  
deep and by severa l  open cuts .  The ve in  i s  about 10 f e e t  wide, and out- 
crops over a d i s tance  of 350 f ee t .  

Samples taken by Roehm and the Survey indicate  0.7 t o  3 . 3  percent  
copper. The property a t  the  t i m e  t h i s  r epo r t  was m- i t t en  was unclaimed. 

Geochemical Invest igat ion 

Twenty-two stream sediment samples were taken adjacent t o  logging 
roads a t  Coffman Cove i n  the  v i c i n i t y  of Luck Lake and a t  the  head of 
Sweetwater Lake. A t  Ratz Harber, 35 f i e l d  tests were made, t en  of which 

. were bagged f o r  laboratory analys is .  

In  t h e  Coffman Cove area, t he re  a r e  copper anomalies a t  map locat ions  
4, 11, and 14. The most i n t e r e s t i n g  of these  i s  sample 14 (190 ppm of 
copper),  which i s  included i n  a mile-long por t ion of a d i o r i t i c  in t rus ion  
t h a t  c a r r i e s  higher than average amounts of copper from map loca t ion  13 
t o  map loca t ion  14. The somewhat higher than average amounts of z inc  and 
molybdenum a t  map locat ion 22  a r e  worth mention because the  sample was 
taken from a 50 foo t  wlfde stream t h a t  d r a in s  a large area  on the  western 
margin of an in t ru s ive  mass. 

I n  Ratz Harbor, sample 4 i s  anomalous i n  copper and poss ibly  i n  zinc,  
s ince 180 ppm of z inc  i s  ra ther  high f o r  a stream t h a t  d r a in s  an a r ea  
underlain by igneous rocks. The stream a t  map locat ion 4 d ra in s  a f a i r l y  
l a rge  area .  
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KINA COVE 

Kina Cove is located approximately 5 miles ENE of Hollis. There are 
about six miles of logging roads south of the head of the bay. The area 
was logged about four years ago and has since grown to brush and. young 
trees, 

No reported prospects or mines exist in the vicinity of the road 
system, 

Geology 

The geology of Kina Cove is indicated by U . S .  Geological Survey 
Bulletin 1108-B to have been compiled from Bulletin 800 and "by photo- 
geologic methods only". Bulletin 800, Plate 3, shows the geology as 
consisting of Devonian sediments and lavas, 

Bulletin 1058, "Geology of Part of the Craig C-2 Quadrangle and 
Ad joining Areasr Prince of Wales Island, Southeastern Alaska, Plate 33 'I, 
shows part of Kina Cove as Silurian volcanic graywacke, conglomeratic 
volcanic graywacke, tuff, agglomerate, limy-matrix conglomerate, and lava 
flows too small to show on the map, This bulletin also shows the creek 
flowing through a unit of slate, slaty argillite, and minor fine con- 
glamerate and graywacke, also of Silurian age. 

The field work confirmed that the slaty argillite includes graywacke 
and limestone near the beach and extends to the south end of the lake 
where it becomes quite schistose and contains a higher percentage of 
sulphides. The slaty argillite on the hill to the west of the lake shows 
evidence of crumbling and appears to be more graphitic than similar slaty 
argillite near the mouth of Kina Creek. 

Geochemical Investigation 

Nine stream sediment samples were taken along the logging roads. 
These showed that the high zinc content in the Hollis area to the west 
persists into Kina Cove. The high copper-zinc anomaly found at map 
location 4 is interesting as is the molybdenum anomaly at map location 8, 
which is apparently near an area with an unusually large amount of quartz, 
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