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GEOLOG AND GEOCHEM.STRY OF THE HOLLiS 
AND 'WELVEMILE CREEK AREAS, FRINCE OF WALES ISLAND, 

SOUTHEASTERN ALASKA 

by 
Gordon Her re id  and 
Ar thur  W .  Rose 

ABSTRACT 

The Ho. s map area $ 5  on the  east  coast  o f  Pr ince o f  Wales i s land  about 
40 ma ies west o t  K e t c h , ~ a n ,  A number o f  smal i gold-bearlng quar tz  veins have 
been rnlned ' n  +he d ~ ~ t p ~ ~ + ~  go ld  production i s  estimated a t  a few hun- 
dred thousand do1 !ass. Recent logging opera t ions  have made the  area much more 
access,b ie than prev ious iy ,  

The cenTPa p a r t  o t  the  map area , s  under la in  by a sequence o f  graywacke, 
congiomerat 'c graywacKe, banded sl l t s tone -a rg l  i l i t e ,  and b lack s l a t e  about 
0,000 fee+ t h i c k ,  over azn D Y  ~ D O U ~  2000 fee r  o f  andesite agglomerate and 

f ~ o w s ,  and then ~y more sed~rnenrs. Several b lack  s l a t e  u n i t s  form d i s t i n c t i v e  
mark%? beds. Cons derabre ! a t e r a ,  +acres change i s  evident,  w i t h  conglomerate 
berng more abundant on t h e  south s i d e  o f  t h e  area, and the  b lack  s l a t e  u n l t s  
th,cken ng northward. The sedcrnents can be dated on ly  as lower Pa leozo ic (?) .  

A smal granodior-,+e srock w l i h  a narrow aureole o f  contact  metamorphism 
s presenr eas: o f  Har r  s Peak, and a .arge g r a n o d j o r i t e  t o  quar tz  d i o r i t e  
piuTc~ s presen+ along the  o x t h  s i d e  o f  t h e  map area. 

Beddtng , P  t he  maoq p a r r  o f  t h e  area d lps  20-50' west and southwest, w i t h  
a poss;b!e genr le  northwest-+rending a n t i c l  Ine near the  east  edge o f  t h e  area. 
I n  t h e  nor thern  p a r t  o f  *ne map area, an " [ I - d e f i n e d  zone o f  shearing separates 
t h i s  sequence trom more s+eepry-dlpplng rocks s i m i l a r  t o  those I n  t h e  lower p a r t  
of The sec t ion .  The rocks of t h e  no r the rn  area appear t o  be fo lded i n t o  a sharp 
northwest-+rending a n t i c ;  l r e .  

The Known o r e  depos2+s c o n s ' s t  o f  qua r t z  and quartz-carbonate velns conta in-  
-ng ppr ,+e ,  cha,copyr i te ,  gatena, spha !e r i t e ,  gold, and s i l v e r ,  and a re  o f  value 
c h r e t i y  ?o r  t h e i r  go ld  content.  The ve lns  a-e !n  f a u l t  zones, usua l l y  On, o r  
along t h e  margins o f ,  a t te red  d"kes. The most p roduct ive  veins are  I n  o r  near 
+he .owest blacK s : a t e  u n r t  of t h e  sect 'on,  b u t  o thers  occur i n  a v a r i e t y  o f  rock  
types. 

About h a . f  t h e  stream sediment samples from the  area are anomalous i n  z inc,  
w i t h  vajues up t o  4000 ppm ;0.4%1. A smal i e r  p ropor t i on  of  samples a r e  anomalous 
: n  copper, lead, and molybdenum, F i ve  anomaly groups are d is t ingu ished,  t h r e e  o f  
which a r e  i n  areas o f  known mines and prospects. The st rongest  anomaly group, 
!n  wnlch samples are  stsongjy anomalous f o r  a i l  f ou r  metals, i s  On an area w i t h  
no known prospects o r  mines and i s  on t h e  p r o j e c t i o n  o f  a zone o f  shearing. 
Fur ther  prospeciing Ss suggesred f o r  t h ! s  area and several others.  

The Twelvemi ; e  Creek area I s  about 10 m i  les  south o f  H o l l i s .  Pre-Devonian 
greensfone, sch is f ,  metagraywacke, b lack  phyl  l y te ,  and marble o f  t h e  Wales group 
and Devsn;ani?S sediments and vo ican ics  a re  exposed i n  the map area. Th in  



q u a r t z - t e t r a h e d r ' i e - c h a  I ~ o p \ : ~ .  -8 <+s ns cu" r3 -!I : 2 n m e  Icca  +y, and m I nor  
amounts o f  cnarcopyr -+e  a r e  presenT n some 5-eenstcne, s s n r s t  and . rnesTone. 
N ine  stream seanment samples a r e  wean.y -3 ms3e+aT8iy anoma:ous . n  z t n c ,  copper, 
lead, and/or molybdenum. 

I Nl-RODUCT ON 
The go la  q u a r t z  aepos +s or t h e  H o ' l a s  area have oeen t h e  s u b j e c t  o t  many 

b r i e f  r e p o r t s  and descr  p t i o n s ,  o u t  t h e  g e o : m y  of t h e  area nas l e v e r  been 
mapped. n 964 severa l  s t r o n g  geochem =a =+-earn sed>men+ anornar f e s  were found 
i n  t h e  Harr s Creek acd F.laybeso C-eek drainages by herber *  and Race 1 ' 964 ) .  
As a r esu  + o f  t h i s  w3'K, t h e  au thors ,  a s s l s t s a  by Kent Smith, g e o l o g i c a ! l y  
mapped t h e  atea P 965 ana d d some add t a 3 ? 3 ,  qeochemicar sampl ,ng,  The maln 
p a r t  o f  t h e  ~ " e i d  work was done f rom May 6-3 . Snoh cove r  above '500 f e e t  
made I ?  necessary t o  r e t u r ~  t o  t h e  area dur  ng Octooer 8 - ;  t o  map t h e  h rgh  coun t r y  

Thanks a r e  due t o  H o i l  Ss r e s i d n n t s  j a c k  Cassei f o r  generous ass rs tance  
and I n fo rma i i on  which grear j .9  f a c j  , , i a t e d  t h e  NorK; t3 E , ~ e r e ~ t  i o I  ns f o r  r en ta  b 
o f  h i s  t r u c k ;  and t o   he U, S, F o r e s i  Servrce f o r  use o f  t h e i r  c a b i n  a t  Hol l i s .  

The Heel's area 5 n e ~ t t o n e d  G lumersus U. S .  Geolog c a '  Survey reoo r t s .  
Brooks (1902) t a r s t  d ~ s z r ~ b e d  same o: "he aepos r s  , n  t k e  a rea  on t h e  bas i s  o f  a 
three-day examr?at ion I 190: ,  F E, and C .  bd WPrght ' 0908) v t s l t e d  +he area 
I n  1904 and ;905 and gave o c a ' r ~ n s  and desc- p t l z ~ n s  o f  The p rospec ts ,  They 
desc r i bed  e s s e n t r a ' i y  a t  l -he prospec4s t h a t  kave been i ound  'a t h e  p resen t  
t ime .  The annua: AjasKa m i n e r a l  resources repoa ts  of  'he U. S.  Geoiog,ca l  Survey 
r e c o r d  a c t  v i + l e s  f rom !904 L q t i '  531, when a gap occu r red  u n t i  l 1939. The 
c u l m i n a t i o n  o f  t h e  e a r i y  g e o l o g l c  rnapplng by t h e  U. S. Geo log i ca l  Survey was t h e  
comprehensive r e p o r t  b y  Budd:ngton and Chapin ( ' 9 3 0 :  which shows a l l  t h e  rocks  
on t h e  a u t h 3 r s f  map drea, excep+ +he GF-ani te M o u n t a ~ n  # n t r u s ; v e ,  as M idd le  
Devonian sediments and vo l can  cs ,  

J.  C. Roehm (see  o , b !  fogtaphy! n a numoer o f  r e p o r t s  desc r . bed  t h e  p rospec ts  
and developmen+ work d u r t n g  t h e  p s r . o d  1936 ' 3  r 9 4 i  ,I cons .derab le  d e t a : l .  A 
pho togeo !og lc  s tudv  o f  I ~neamenTs bas acso been 7uC: ished , P I  l lmore arid FlcOueen, 
1956). The most r e c e n t  r e p o r t  on The a-ea Ir a l t e r a t u r e  comp; l a t l o n  supplemented 
by pho iogeo~ogy  ICondan, 1961) ~ n i c h  shows +Re bedded rocks  o f  t h e  map area as one 
u n i t  o f  u n d ~ f f e r e n i i a t e d  Devonra i  sed.mer ts  aod v o i c a n l c s .  Sa insbury  ( i 9 6 1 )  
mapped t h e  area j m m e d ~ a t e ~ y  t o  t h e  ?or+h on a s c a l e  o t  ;:63,360, and p a w  o f  h i s  
mapping i s  used t o  e x ~ e n d  t h e  coverage ~ o r ~ i -  ' o  t h e  G r a n l t e  blountaln t n t r u s l v e .  

Geography 

H o l i i s  l i e s  40 m l  l e s  d e s t  o f  Ke tch lkan .  There s a p r o t e c t e d  harbor  w i t h  
seve ra l  houses on +he west  shore  ?ea r  t h e  o d s ;+e  o f  H ~ i l q s  and severa l  U. S.  
F o r e s t  Serv ice  cabBns and a t j o a t  a t  t h e  ncr-heasr e-d. The p o p u i a t l o n  i n  i965 
was 3 persons. A system o f  l o g g : ~ ~  road3 exrends t ram Ho I s Bay up H a r r l s  and 
Maybeso v a l ; e y s .  The 'aggrng  rosds  g t e a r ; j  ' a c , I  t a t e  t:avei : n  t h e  area and 
p r o v i d e  many expcsures o f  bedrcck  9 road cuts and road meta l  q u a r r S e s .  The 
logged-ove- areas a r e  g e i e r a  : y mope d i T t o r  ha i kt  ng Than un logged areas. 
Un fo r t una te , y ,  t h e  F o r e s t  S e r v i c e  has p u , ' e d  u a  many S r d d g e s  aod c u l v e r t s  on t h e  



logging roads so t h a t  t h e  upper areas and +he more d s t a n t  areas a re  not  acces- 
s i b l e  by t ruck .  The S ta te  p!ans t o  complete rhe road from H o l l i s  t o  Craig, 
u t i l i z i n g  the  road up t h e  H a r r ~ s  R iver .  

The map area has been about two- th i rds  logged, Except i n  t h e  steeper areas, 
t r a v e l  I n  the  unlogged sec t ions  i s   relative!^ easy due t o  lack o f  unberbrush. 
Exposures are not  abundant except on steep n ' l  / s ides ,  

GEOLOGY 

Regional Se t t i ng  

The map area l i e s  i n  a la rge reg ion o f  lower Paleozoic eugeosynclYnal rocks 
which cons is t  mainly o f  andesite, andesr t ic  graywacke, dark s i l t s t o n e s ,  and b lack  
s l a t e  and limestone. The general d i s t r % b u t i o n  o f  magor rock  types % s  known, 
b u t  t h e  s t r u c t u r a l  geology has been almost completely unknown, mainly because 
o f  t h e  small amount o f  de ta l  led geo iog ic  mapping, compiexi ty  o f  s t ruc ture ,  d i f -  
f i c u l t  access, and t h e  lack  o f  d i s t i n c t i v e  horizons o f  known age. 

Sedimentary and Volcanic Rocks 

Sedimentary rocks between H a r r l s  R iver  and Maybeso C-eek 

A sequence o f  gray t o  green rocks, consisting o f  graywacke, conglomeratic 
graywacke, conglomerate, s i l t s t o n e ,  and a r g i  l l i t e ,  lncsudlng several i o t e r -  
layered b lack s l a t e  and a r g i i l i t e  un i t s ,  i s  exposed on t h e  r i d g e  between the  
H a r r i s  R iver  and Maybeso Creek (see cross sect ion, f i g u r e  1 3 .  The thickness o f  
t h i s  sequence i s  approximately !0,000 fee t .  I t  I s  o v e r l a i n  by about 2000 f e e t  
o f  andesi te agglomerate, which I n  t u r n  i s  oversain by c i a s t i c  sediments. As 
f a r  as could be determined, most o f  t h e  t h i c k  c l a s t i c  s e c t i o n  i s  e s s e n t i a l l y  
monoclinal w l th  moderate d ips  t o  t h e  west and southwest, bu t  l o c a l l y  the  rocks 
a re  extremely contor ted.  No unconformi t les were noted, a l though d isconformi t ies  
and minor angular discordances could wel l  be present.  

The rocks on Cat I s land  a re  more h l g h l y  sheared and f o l i a t e d  than the rocks 
o f  t he  sec t ion  t o  t h e  west, b u t  seem t o  be interbedded w i t h  t h e  lower p a r t  o f  it. 
Basa l t  f lows on t h e  shore between Cat Is land and the  mainland a re  lnterbedded 
w i t h  gray phyl i i t e  Pike t h a t  present  I n  the  lower p a r t  o f  t h e  sec t ion .  P i l l o w  
b a s a l t  was a l so  found interbedded w ~ t h  rocks o f  u n i t  12 along t h e  Maybeso Creek 
road. An a l t e r n a t i v e  exp lanat ion  i s  t h a t  t he  Cat i s land  rocks a re  consjderably 
o l d e r  than the  r e s t  o f  t h e  sec t ion .  Because o f  t h e  Back o f  an obvious break a t  
t h e  bottom o f  the  sect ion,  these deformed rocks are.shown on t h e  map and sec t ion  
as a more sheared and metamorphosed p a r t  o f  the  same sedimentary sequence. Th is  
t reatment  i s  cons is ten t  w l t h  the  f a c t  t h a t  fo l ia t lon , ,shear ing ,  and s l a t y  cleavage 
i n  t h e  main sedimentary sequence a r e  more preva lent  near H o l l i s  Bay and on t h e  
no r th  s ide  o f  Maybeso Creek than f a r t h e r  t o  the  west and south, 

The s t r a t i g r a p h i c  s e c t i o n  i s  summarized i n  t a b l e  I .  I n  general, t he  b lack 
s l a t e  and a r g i l l i t e  bands a re  t h e  o n l y . u n i t s  t h a t . c a n  be r e a d i l y  traced, I n  
u n i t s  6b, 8, 10, and 12, conglomerate and pebbly graywacke a re  widespread along 
w i t h  graywacke, s i l t s t o n e ,  and a r g i l  I i t e ,  which a re  commonly banded. 



The graywacke of the  area i s  dark t o  l i g h t  gray and greenish gray, con- 
t a i n i n g  pebbles and cobbles i n  some zones. C las ts  are predominantly andesi te 
i n  t h e  lower u n i t s  bu t  b lack  s l a t e ,  b lack  a r g i l  l f t e ,  and wh i te  s i l t s t o n e  a re  
a l s o  common, and predominate i n  t h e  middle and upper u n i t s .  Amphibole l a ths  
a r e  common i n  the  cementing ma te r ia l  o f  t he  iower u n i t s .  I n  many cases it i s  
d i f f i c u l t  t o  determine whether the  rock  i s  graywacke o r  a  vo l can ic  rock, 
a l though i n  a  ma jo r i t y  o f  exposures some bedding i s  v i s i b l e .  Graded bedding 
and banding from graywacke t o  s i l t s t o n e  are  present i n  some u n i t s .  I n  some 
s i l t s t o n e  and a r g i l l i t e  t h e  bedding shows as contor ted t h i n  s t reaky  bands. 

I n  t h i n  sec t ion  the  g ra ins  c o n s i s t  mainly of  subhedral a l b i t e ,  w i t h  a  
s c a t t e r i n g  o f  hornblende, a c t i n o l i t e ,  o r  pyroxene, Quarrz g ra ins  a r e  rare .  
The groundmass var ies  from a  f ine-gra ined fe ldspath ic  m a t e r ~ a l  t o  r e c r y s t a l -  
l i z e d  maf i c  s i l t  cons is t i ng  o f  a  f e l t e d  mass o f  a c t i n o l i t e  needles p lus  
c h l o r i t e ,  epidote, and carbonate g ra ins .  Ve in le ts  o f  ep idote  and carbonate 
a r e  common. Small amounts o f  p y r i t e ,  magneti te, j lmen i te  and associated 
leucoxene, apat i te ,  and sphene a r e  commonly present. The o r i g i n a l  rock i s  
i n f e r r e d  t o  have consisted l a r g e l y  o f  p lag ioc lase and hornblende g r a i n s  i n  
va ry ing  amounts o f  f i n e  ma t r i x .  Metamorphism o f  greenschist  grade r e s u l t e d  
i n  development o f  a l b i t e ,  epidote, c a l c i t e ,  c h l o r , t e ,  a c t l n o l  i t e  and o t h e r  
minerals.  
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! l -  3 1 a c %  args l ;Te  and s ia te ,  ,?terbedded w;th graywacke beds up t o  several  
r h l c k  In  p aces3 400 ree f ,  

Sreen. rn  meadurn g-ay graywacke beds t ~ p  t o  100 f e e t  rhrck, bur general ! y  
ess; oca f  zong~ome~a te  lenses w, th a n d e s i t ! ~ ,  b iack  s l a t e  o r  s l  i f s t o n e  

pebbles, l o c a y  calcareous. i n  two ??aces  graywacke seems t o  grade 
qorrhwatd unto s a+e, Fine-gsaiqed c i a s r i c  rocks, a r g u f l i t e ,  s i l t s t o n e ,  
pnyi  u r te ,  a r e  s f t e n  banded and usuai ly-medium +o dark gray. Brownish banded 
? h y i  2 : te-asg" 1 "+e, 'oca !  i y  has a few feef o f  b iack o r  green s l a t e ,  Minor 
g ray  'mesfone. SraywacKe, andes t e  c l a s t  graywacke conglomerate, v e s i c u l a r  
o a s s i t ,  pilrow casait, 2500 + +eet .  



The DlacK a r g c i ! ' f e  o r  s l a t e  u n i t s  commonry c o n s i s r  o f  hard b lack s i l t -  
stone layers "nterbedded with s o f t e r  b lack s l a t e .  i n d i v i d u a l  beds range from 
8/4 inch t o  several  :riches i n  thickness. Deforma*:on has been s u f f i c i e n t  i n  
most praces +o cause f o l i a t i o n  o f  t he  s l a t e  and smal l  sca le  t h r u s t i n g  and 
boudinage o f  t he  S i  ! t s tone ,  which commonly makes impossible t o  determine 
bedding topso  Some very  dark greenish gray graywacke layers  present i n  t h e  
b lack s i a t e  u n i t s  c o n t a i n  t h i n  b lack  s l a t e  o r  b lack  s i l t s t o n e  layers.  The 
b lack c o l o r s  u s u a l l y  a l l o w  c l e a r  separat ion from t h e  greenish gray t o  gray 
graywacke-51 I t s fone -a rg !  1 l i t e  u n i t s  

Along the  H a r r i s  Creek road below and easr o r  ?he Dawson Mine, b lack o r  
dark gray s l a t e  i s  interbedded w i t h  graywacke. beds show graded bedding 
( t o p  up:, lens;ng beds a  few f e e t  long, and load cas ts  o f  s i  l t s t o n e  j n to  gray- 
wacke. These beds were probably deposited i n  a  near shore environment. 

! n  some exposures t h e  graywacke grades la teraq ry t n t o  green o r  b lack  
s la te .  Where +h:s was seen the  gradat ion was f-am graywacke northward Ynto 
s i a t e ,  Over a i a r g e r  area +he rocks seem t o  grade from main ly  graywacke i n  
the  sou+hern pas t  o f  +he map area along H a r r i s  R ive r  t o  main iy  b lack  s l a t e  i n  
the nor th  along-Maybeso Creek, and the b lack  s l a t e  u n i t s  t h i cken  northward 
a t  the expense of graywacke and s i  , t s tone.  U n i t  5 { f i g .  I 1 i s  a  good example 
o t  qorthward t h i c k e n l q g  o f  a  b lack  s i a t e  and argr i :  f t e  u n i t .  A considerable 
psoport lon o f  b lack  s i l t s t o n e  and some graywacke I S  p resent  i n  t h i s  thickened 
p o r t  :on, 

The presence o f  t u f f s  and tuf faceous gtaywacke and s i l t s t o n e  i s  suspected 
i n  a  number- o f  l o c a l i + i e s ,  based on the  angular  shape o f  p lagioc lase,  pyroxene, 
and amphiboie gra ins ,  and t h e  presence o f  a hard, s i l i c e o u s  green t o  gray m a t r i x  
i n  The banded s i l t s t o n e  and a r g i l l i t e .  However, no proof  o f  p y r o c l a s t i c  o r i g i n  
was found, 

The rocks o f  u n i t  1 appear less consol idated than t h e  lower u n i t s ,  and 
cou!d be much younger, 

The source o f  c l a s t i c  ma te r i a l  and poss ib l y  o f  vo l can i c  ma te r i a l  apparent ly  
r a s  south ot t h e  area, because conglomerates and p o s s ~ b l e  vo lcan ic  ma te r i a l  
seem more abundant i n  t h i s  d i r e c t i o n .  The l a r g e r  p r o p o r t i o n  o f  b lack s l a t e  i n  
the  nor thern p a r t  o f  t h e  area ind ica tes  t h a t  a  bas in  o f  r e s t r i c t e d  c r r c u l a t i o n  
was o f t e n  pvesent i n  t h a t  area and expanded southward across t h e  area dur ing  
per iods o f  low c l a s t ~ c  i n f l u x .  The presence o f  congiomerate combined w i t h  t h e  
th ickness o f  t h e  s e c t i o n  suggests depos i t ion  i n  a  rap id ty -subs id ing  basin 
adjacenr t o  a  t e c t o n i c a l l y  a c t i v e  p o s i t i v e  area, w i t h  a n d e s i t i c  t o  r h y o l i t i c  
volcanoes i n t e r m i t t e n t l y  a c t i v e .  The presence o f  a r g i l l i t e  pebbles, i n  some 
cases f l a t t ened ,  may i n d i c a t e  some u p i i f t  and e ros ion  o f  r e c e n t l y  deposited 
sediments I n  t h e  source area. 

Andesite agglomerate ( u n i t  2 o f  s t r a t i g r a p h i c  sec t i on )  

P o r p h y r i t i c  andes i te  w i t h  p lagioc lase,  pyroxene, and/or hornblende pheno- 
c r y s t s  i n  a  gray green a p h a n i t i c  ma t r i x  makes up most o f  t h i s  u n i t .  I n  many 
exposures t h e  rock  i s  an agglomerate o r  f l ow  brecc ia ,  w i t h  fragments up t o  a  
f o o t  o r  more i n  diameter I n  a ma t r i x  of very s imi la r -appear ing  mater ia l ,  I n  
o ther  zones no fragmental charac ter  i s  ev ident .  The andes i te  u n i t  i s  very 
r e s i s t a n t  and forms c l i f f s  and steep slopes. P lag ioc lase  phenocrysts a re  almost 



completely a l te red  t o  greenish s e r i c i t e  I n  a l l  four  t h i n  s e c t ~ o n s  t h a t  were 
made o f  t he  andesite. Groundmass p lag ioc lase i s  sod ic  o l  rgoclase w i t h  a  f e l t y  
t r a c h y t i c  tex ture .  

Rocks nor th  o f  Maybeso Creek 

The s l a t e  u n i t  adjacent  t o  t h e  Gran i te  Mountain i n t r u s i v e  i s  s i m i l a r  t o  
t h e  b lack  s l a t e - a r g i l l i t e  u n i t s  mapped elsewhere i n  t h e  area. 

Rock types present  i n  t h e  b e l t  southwest o f  t h i s  s i a t e  inc lude dark green 
graywacke, p o r p h y r i t i c  andes i te  ( i n c l u d i n g  one ves i cu la r  zone), green p h y l l i t e ,  
greenstone, andesite c l a s t  conglomerate, and conglomerat ic graywacke, l o c a l l y  
w i t h  a  l imy mat r ix .  I n  t h e  sheared zone j u s t  nor theast  o f  Maybeso Creek, these 
rocks a re  converted t o  green s c h i s t  and greenstone s c h i s t .  I n  general,  t he  
rocks o f  t h i s  area tend t o  be more maf ic  r i c h  than rocks between t h e  H a r r i s  
R i v e r  and Maybeso Creek, and a  dark green c o l o r  i s  t y p i c a l  i n  comparison t o  
gray o r  gray-green c o l o r s  o f  t h e  c e n t r a l  p a r t  o f  t h e  map area. I f  these rocks 
c o r r e l a t e  w i th  those i n  t h e  main p a r t  o f  the  sect ion,  I t  I S  w i t h  u n i t s  near 
t h e  base o f  t he  sect ion,  poss ib l y  w i t h  those a round-Ho l l i s  Bay. 

Age and c o r r e l a t i o n  o f  sedimentary and volcanic rocks 

Black s l a t e  j u s t  south o f  Gran i te  Mountain was t e n t a t i v e l y  considered 
as Middle Ordovician-Lower S i l u r i a n  by Sainsbury (1961)  on t h e  bas is  o f  l i t h o -  
l o g i c  c o r r e l a t i o n s  w i t h  foss i  I -bear ing rocks about 10 m i !es  t o  t h e  nor th.  

No f o s s i l s  were found i n  rocks o f  t he  Ho l . l i s  area, a l though many pieces 
o f  b lack  s l a t e  were examined f o r  t h i s  purpose. In many p a r t s  o f  t h e  area 
shearing may have o b l i t e r a t e d  any t races o f  f o s s i l s .  The rocks o f  u n i t  12 and 
those on Cat Is land and n o r t h  o f  Maybeso Creek a re  s i m i l a r  t o  those described 
by Sainsbury (19611, b u t  t h e  h igher  u n i t s  d i f f e r  from t h e  rocks described by 
Sainsbury i n  having a much h igher  p ropor t i on  o f  banded graywacke-si l tstone- 
a r g i l l i t e ,  by a  r e l a t i v e l y  low p ropor t i on  o f  dark-minera ls  compared t o  t h e  40% 
pyroxene reported i n  "vo lcan ic  graywacke" t o  t h e  nor th,  and by a  r e l a t i v e l y  
small p ropor t ion  o f  andes i te  c l a s t s  i n  t h e  conglomerates. However, i n  view o f  
t h e  r a p i d  fac ies  changes across t h e  map area, a c o r r e l a t i o n  w i t h  rocks t o  the  
n o r t h  cannot be r u l e d  ou t .  

U n t i l  a  more d e f i n i t e  c o r r e l a t i o n  can be es tabt ished by f o s s i l s  o r  geologic 
mapping, the  rocks o f  t h e  H o l l i s  area seem best  considered as lower Pa leozo ic (?) .  
The t h i c k  sect ion, r e l a t i v e l y  good exposures, and easy access recommend t h e  area 
f o r  f u r t h e r  s t r a t i g r a p h i c  s tud ies .  No un in ter rupted s e c t i o n  approaching 10,000 
f e e t  i n  thickness has p rev ious l y  been reported on Pr ince  o f  Wales Is land and 
v i c i n i t y .  

Igneous Rocks 

Dikes 

Dikes and s i l l s  a r e  common i n  t h e  H o l l i s  area. Although no concerted e f f o r t  
was made t o  study them, t h e  f o l  lowing types were recognized: p o r p h y r i t i c  andesi te 
con ta i  n i  ng p l a g i o c l  ase, hornblende, and/or pyroxene phenocrysts, daci t e ( ?  1, 
diabase, p o r p h y r i t i c  gabbro, basa l t ,  and gray aphan i t i c  d ikes.  



Compositional and t e x t u r a l  c h a r a c t e r i s t i c s  o f  a  few dikes examined i n  t h i n  
sec t i on  a re  l i s t e d  i n  Table 2. The p o r p h y r i t i c  andesite d ikes a re  most common, 
w i t h  t h e  d a c i t e ( ? )  type being noted o n l y  i n  the  Crackerjack-Dawson Mine area. 
Diabase d ikes a re  present spa r ing l y  throughout the  area. Northwester ly  t rends 
appear most common among the  andes i te  d ikes.  Crosscut t ing r e l a t i o n s  seen i n  
o n l y  a  few places, i nd i ca te  t h a t  hornbtende and pyroxene andesi te d ikes  c u t  
p lag ioc lase  andesite dikes, diabase in t rudes andesite agglomerate and probably 
t h e  small  g ranod io r i t e  plug, and andes i te  d ikes i n  the  andesi te agglomerate 
c u t  o f f  small quartz  veins. Sainsbury notes t h a t  diabase d ikes  c u t  t h e  Gran i te  
Mountain i n t r u s i v e .  A t  l eas t  some o f  t h e  andesi te dikes a r e  l a t e r  than crump- 
l i n g  o f  t h e  s l a t e  because they c u t  across small f o l d s  and crumples. 

Some andesi te dikes and s i l l s  a r e  probably re la ted  t o  t h e  andes i te  agglom- 
era te .  The d a c i t e  dikes may be r e l a t e d  t o  i n t r u s i o n  o f  t h e  Mesozoic(?) gran- 
i t i c  stocks, although the re  i s  no compel l ing evidence f o r  t h i s .  

Table 2. C h a r a c t e r i s t i c s  o f  d i ke  rocks 

Quar tz  
P lag ioc lase  P J  9  9  
% An a l b i t e  a l b i t e  
Hornb l  ende P 
Pyroxene 9  
B i o t i t e  
C h l o r i t e  a  
S e r i c i  t e  
Ep i dote 
Carbonate a  
P y r i t e  a  
Opaque oxides 
Leucoxene a  
Sphene 
A p a t i t e  
Texture o f  i n ter -  sub- 

groundmass granu lar  ophi t i c  
Co lor  dark greenish- 

b  l ue-gray gray 
Name fe ldspar  hornblende 

andes i t e  porphyry andes i t e  

PI 9  
a l b i t e  

a  
low 
a  
9  

9  
9  
sub- 
o p h i t i c  

f e ldspar  
andes i t e  

Gra in  s i z e  
P O ~ P  hy r y  P O ~ P ~ Y  r y  

98 P 9, a  
PI 9  P J  9  
a l b i t e  
P 

cloudy c  l oudy 
a  l te red a  l te red  d labasic 
yel lowish-  l i g h t  dark 
med. gray gray g ray 

d a c i t e ( ? )  d a c i t e c ? )  d  i abase 

phenocryst 
groundmass 
a l t e r a t i o n  product 
t i t a n a n g i t e  
dolomite 
A&B Roadside quarry 3/4 m i l e  ENE o f  Dawson Mine. 
Hornb l ende porphyry c u t s  f e  l dspar porphyry 
Elev. 630, Creek a t  Dawson Mine 
Logging road above Dawson Mine 
Dawson Mine 
Elev. 2000 feet ,  c u t t i n g  andes i te  agglomerate above stream sediment sample 182 



Gran i te  Mountain i n t r u s i v e  

From The data aval l a b ~ e ,  Thls intr4!51:P i ? r i e s  c ~ n s ~ d e ~ a b r v  I n  composirion. 
Where sample5 by S a i n s ~ u r y  i 1 9 3 1 )  T h ~ s  i n ~ r u s i ~ . e  s q - a r r z  d i o r ~ t e  out  con ta in ing  
p lag ioc lase  of about An . A sample col !ec tea near i h e  end of  the  logging road 
nor theast  O T  do1 l  i s  was3gererrnl ned t o  be granod l o r i t e  (Table 3 ) .  Twenhofe I ,  Reed, 
and Gates (1949) r e p o r t  t h a t  gabbro and d i o r i t e  form the exposures i n  t h e  F l a g s t a f f  
Mine area on Gran i te  Mountain. 

Cascade g r a n o d i o r i t e  

Two specimens o f  t h i s  small p lug  about a m i l e  southwest o f  t h e  Cracker jack 
mine have a composit ion o f  g ranod io r i t e  (Table 31,  but  observat ions i n  t h e  f i e l d  
i n d i c a t e  some v a r i a t i o n s .  The t e x t u r e  i s  medium-grained subhedral g ranu lar .  The 
graywacke ad jacent  t o  t h e  i n t r u s i v e  i s  c u t  by a p l i t i c  and g r a n i t i c  d ikes and i s  
con tac t  metamorphosed t o  b lack epidote-bearing ho rn fe l s  o r  t o  rock  con ta in ing  
epidote, hedenbergite, brown garnet, and p y r i t e .  A dark diabase(?) d i k e  and a 
minera l ized quar t z  v e i n  were observed t o  c u t  t h e  granod ior i te .  

G lac ia l  Deposi ts  

On many h i l l s i d e  areas, bedrock i s  o v e r l a i n  by g l a c i a l  t i l l  composed o f  l oca l  
boulders and grave l  " f l o a t i n g "  i n  a m a t r i x  o f  b lue  t o  tan  c l a y  and sma I l rock  
fragments. I n  places, t h e  creeks f l ow  on t h e  t i l l ,  wh i l e  elsewhere they c u t  
through it t o  bedrock. No doubt much o f  t h e  area covered by vegeta t ion  i s  under- 
l a i n  by such mate r ia l .  This creates d i f f i c u l t i e s  i n  geochemical s o i l  sampling, 
t r a c i n g  f l o a t ,  and mapping bedrock by f l o a t .  

Table 3 Composition o f  p l u t o n i c  rocks 

Quar tz  
P lag ioc lase 
Orthoclase 
B i o t i t e  
Hornb l ende 
S e r i c i t e  
Ch l o r  i t e  
C a l c i t e  
Ep i dote 
Apat i t e  
Sphene 
Z i rcon 
Leucoxene 
Opaque oxides 
P y r i t e  
Texture 

Gra in  s i z e  
Name 

Subhedra l 
granc I  a r  
2-3 mm 
Granodior i  t e  

15.5 
42.5(An 40") 
21.1 ( p e r t h i t i c )  

0.5 
i .  

Subhedra I 
granu I  a r  
1/2-3 rnm 
Granod i o r  i t e  

10 
60 (An,) 
15 ( p e r t h i t i c )  
t r  
10 

A l te red g r a n o d i o r i t e  

*Zoned, cons iderab le  a l t e r a t i o n  t o  a l b i t e  
5H 175 Gran i te  Mountain i n t r u s i v e  near end o f  logging road. 500 p o i n t s  counted. 
5E143H Cascade i n t r u s i v e  southwest o f  Cracker jack mines. 470 p o i n t s  counted. 
5H821 Cascade i n t r u s i v e  southwest o f  Cracker jack mines. Estimate. 



STRUCTURE 

The area between Maybeso Creek and H a r r i s  R i v e r  has a r e l a t i v e l y  simple 
monoclinal s t r u c t u r e .  F igure I shows general WSW d ips  b u t  w i t h  a wide v a r i a t i o n  
o f  i nd i v idua l  a t t i t u d e s .  The outcrop p a t t e r n  i s  cons is ten t  w i t h  a genera l ly  
monoclinal s t r u c t u r e  and ind ica tes  t h a t  t h e  v a r i a t i o n  i s  no t  due t o  large sca le  
fo ld ing .  Observat ions o f  graded bedding i n d i c a t e  t h a t  e s s e n t i a l l y  a l l  beds 
a re  r i g h t  s ide  up. 

The outcrop p a t t e r n  o f  t he  b lack  s l a t e  n o r t h - o f  t h e  Dawson Mine i s  appar- 
e n t l y  the  r e s u l t  o f  both f o l d i n g  and f a u l t i n g ,  Attempts t o  t race  b lack  s l a t e  
f a r t h e r  up t h e  h i l l  were unsuccessful, and t h e  b lack  s l a t e  extending down t h e  
h i l l  from t h e  r i d g e  t h i n s  and i s  c u t  o f f  by a - f a u i t .  Rsehm (1938) repor ts  
t h a t  veins i n  t h e  Dawson Mine are c u t  o f f  a t  shat low depths by a f l a t  f a u l t .  
He a t t r i b u t e s  t h i s  t o  a combination o f  t h r u s t i n g  subpara l le l  t o  bedding and 
l a t e r  g r a v i t y  s l i d i n g  o f  blocks. A f a u l t  t rend ing  N40W through the  gap i n  
the  s l a t e  u n i t  would a l s o  exp la in  t h e  abrupt  appearance o f  t h e  s l a t e  u n i t  
about a m i l e  west o f  t h e  Puyal lup Mine, b u t  no evidence o f  a f a u l t  could be 
found a t  t h e  con tac t  o f  t h i s  s l a t e  body. The d e t a i t s  o f  s t r u c t u r e  i n  t h e  v i c i n -  
i t y  o f  t h e  Dawson Mine thus remain uncerta in.  

Minor f o l d s  and measurable l i nea t ions  a re  not  common bu t  most o f  those 
observed have g e n t l e  southeaster ly  plunges. There i s  no s i g n  o f  f o l i a t i o n  i n  
most o f  t h e  graywackes and s l a t y  cleavage i s  no t  c o n s i s t e n t l y  wel l  developed 
i n  t h e  b lack  s l a t e  an'd a r g i  l l i t e .  

North o f  Maybeso Creek zones o f  shearing a re  present  i n  t h e  graywacke 
over an area one-half m i l e  wide extending nor thwest .a long t h e  nor th s ide  o f  
Maybeso Creek. Interspersed w i t h  t h e  sheared rocks a re  areas o f  unsheared 
graywacke and banded s i l t s t o n e .  Sainsbury (1961) notes f a u l t i n g ,  shearing 
and t h r u s t i n g  a long t h e  south contac t  o f  t h e  Gran i te  Mountain i n t rus i ve .  The 
d iverse a t t i t u d e s  o f  f o l i a t i o n  along t h e  shear zone cou ld  be an i n d i c a t i o n  o f  
wrench ( s t r i k e  s l i p )  f a u l t i n g .  However, t h e  apparent swing o f  t h e  sheared 
zone south t o  Cat I s land  may be an i n d i c a t i o n  t h a t  a la rge sinuous t h r u s t  i s  
present. Although a major s t r u c t u r a l  f e a t u r e  i s  e v i d e n t l y  present along t h i s  
zone, in format ion  i s  no t  adequate t o  determine t h e  nature  o f  t h e  fea ture  o r  
i t s  a t t i t u d e .  

The outcrop p a t t e r n  revealed by t h i s  mapping and t h a t  o f  Sainsbury could 
i nd i ca te  t h a t  an a n t i c l i n e  e x i s t s  nor th  o f  Maybeso Creek w i t h  the  b lack s l a t e  
along the  no r th  edge o f  t h e  map swinging south i n t o  t h e  H a r r i s  Peak area. 
I f  so, t h e  shearing may be located i n  t h e  a x i a l  zone o f  t h e  f o l d  w i t h  o r i g i n  
o f  t he  shearing a r e s u l t  o f  f o ld ing .  However, more d e t a i l e d  mapping along t h e  
nor th  edge o f  t h e  map and f a r t h e r  t o  t h e  nor thwest  w i l l  be required t o  determine 
t h e  r e a l i t y  o f  t h e  a n t i c l i n e  and t h e  ex ten t  o f  t h e  shear zone. 

. . 
Rocks on t h e  south s ide  o f  t he  H a r r i s  R i v e r  f o r  about two mi les  west o f  

t he  H a r r i s  R i v e r  Mine a r e  almost e n t i r e l y  dark green conglomerate and graywacke, 
and do no t  appear t o  c o r r e l a t e  w i t h  those on t h e  no r th  s i d e  o f  t he  r i v e r .  An 
eas$-west f a u l t  a long o r  j u s t  south o f  t h e  r i v e r  i s  poss ib le .  



MOST o r  t h e  o-e aepoz - 3  Anawn n 're map a-ea 3-9 9013 -aua r t z  ve !ns  
which ! y e  a  015 a band 3 i  3 ~ C K  s r a t e  exte13 ~g " - o m  t i a r r * s  R der +o 
Maybeso C r e e ~ .  Menes I a p  ?ear  ~ h l s  b azK s t a t e  band ~ i c  ude t h e  C r a c ~ e r j a c k ,  
Puya l iup ,  Dawso~, a?a Yar r  s R Jer m De;. 'nese have Dee? known s i n c e  t h e  
e a r l y  1900 's  o r  b s f o r e -  7 add - im ,  'ne-e a-e a' eas7 'NO minor go ,d -quar tz  - 
depos! t s  (Cascade a ~ d  Snowdr T +  near r - e  Har- 5 F e a ~  gtanod o r !  t e ,  and a 
p r e c i o u s  m e t a : - s u - f  de-quar'z v e r c  Q +be neadwarers o C  Maybeso Creek (Lucky 
Nel l  Mine) ,  M inor  go d-cua--z depos +s s-iown b . ~  Sa PsbJrv t 963 ) and P: i lmore 
and McQueen : 1956a, $9560  t n e  sourh s opes o r  Gran +e Mounta!n  a r e  shown on 
t h e  map b u t  dere no+ v . s , t e a ,  

No concer ted s f f o r r  w3s made +o s?udy t h e  a e t a ,  ed geology o f  t h e  known 
mines. However-, because o f  t h e  l a r g e  amount o f  information s c a t t e r e d  th rough  
r e p o r t s  o f  t h e  U. S.  Geo!oa c a ,  Survey aqd +he G v s s l o n  o f  Mines and Minera ls ,  
t h e  da ta  has been summar!zed on t h e  f o : i o w . n g  pages, a ~ d  07 f . g u r e s  2, 3, and 4. 

C-acKer jack Group 

M i n ~ n g  and deve.opme7T c n  t h e  C r a c ~ e r - a c k  9-DUD were dnderway when f i r s t  
desc r ibed  by Bfooks t 902:, and aTer descr p+ lons  have keen given by W r ~ g h t  and 
Wr igh t  ( i908 ,  '$041,  Roehm 1 338a1, a m  soperr_, Tqe + 0 1 ~ 0 i ~ ~ n g  sum mar.^ I S  based 
on t h e i r  descr1pt ;ons.  Tne p -ope-TV,  ~h c? . i c V ~ 3 e s  c . a r m s  r e r e r r e d  t o  as t h e  
H o l l i s  group, c o n s ~ s t s  o t  fen c a a l m s  pa-er"ed , n  326 by Maur ce McMicKen o f  
S e a t t l e ,  ( f r g u r e s  a n a  21 , t  I . es  a oqg ? r e  ou'croo o f  t h e  lowest  S lack 
s l a t e  u n i t ,  ~n t h e  d ra i nage  o t  Maybeso C , -ee~ ,  an ,938 Roehm r e p o r t e d  e i g h t  
t u n n e l s  w i t h  a T o t a l  sengrh o f  o v e r  2560 +ee+, p i u s  numerous open c u t s  and a 
tramway. Most o f  t h e  worK was apparen t  , done Derore Only  t he  two l a r g e  
work ings a t  800 and !000 +ee+ 2 evavnon Ners seer 7 965, o u t  c o n s ~ d e r a b l e  
snow was s t !  l l p resen t .  Ore was t r e a t e d  n a  frve-s+arnp m i  i !  a t  t h e  Puyal lup 
Mine, w i t h  an average v a l u e  o f  $15 pe r  Top repor ted .  The r a r g e s t  underground 
work ing  I s  a t  about  900 'ee t  e ' e v a t  on 01 a western b-anch o f  C racke r j ack  Creek, 
w i t h  o t h e r  l a rge  workYngs a t  abou t  { O O O  ana 500 .:ee7, A t e s i d e n i  o f  H o l l i s  
was a c t i v e  :n  1965 on a p rospec r  ,ocs+ed n b acK s  afe near  Maybeso Creek 
n o r t h  o f  t h e  Puyai iup Mine, 

M i n e r a l - z a t l o n  on +ne C - a c ~ e r j a c ~  : 3 ms OCZUTS n +NO pe rs ! s+en r  q u a r t z  
ve ins ,  100 f e e t  a p a r t ,  wn ch  c ' o s e r y  4 0 1  04 TWO po rppy ry  d i k e s  t o r  over  a  
m i l e  a r  a lmo r r  r h e  e n t l r e  ; eng th  o r  t h e  c asm group. The v e l n s  and d ~ k e s  
s t r i k e  abour N20-30W and d :p  from 20 t o  48' ;wrhwesr ,  genera !  i y  p a r a l  l e l  t o  
t h e  bedding and f o l i a t i o n  . n  The s l a t e s .  St rong a J t e r a t * o n  t o  qua r t z ,  p y r i t e ,  
c a l c i t e ,  ch lo r iPe ,  and e p l d o r e  has a f f e c t e d  t h e  d kes a d j a c e n t  t o  t h e  ve ins.  
The d i k e s  have been c a l ! e d  g r a y  p o r p h y r , t , c  d i o r q t e ,  g reen  porphyry ,  green- 
stone, and d a c t t e  p o r p h y r i t e  by v a r l o u s  obse rve rs=  The verns  and d i k e  marg ins 
show evidence o f  c o n s i d e r a b l e  shea r i ng  oetore and d u r i c g  m r n e r a l i z a t ~ o n ,  and 
i n  most l o c a i i t i e s  t h e  q u a r t z  s  descr .bed  as "banded1'- P rev ,ous  workers have 
suggested t h a t  t h e  v e i n s  o f  t h e  Dawson snd H a r r i s  R i v e s  m a n e  areas may be 
c o n t i n u a t i o n s  o f  t h e  C r a c ~ e r j a c k  verns,  s ~ t  o u r  mapp?ng , nd ; ca tes  t h a t  s t r u c -  
t u r a l  comp l i ca t i ons  a r e  p r e s e n t  " n  'he ?n te rven  ~g g-ound, 

The q u a r t z  v e i n s  a r e  c o a r s e {  y banded and vary  r-om TO 5 f e e t  wide. They 
c o n t a i n  g o l d  and I i n  o r d e r  o f  a ~ u n d a n c e l  p y r i t e ,  c h a ' c o p y p l t e ,  galena, spha le r -  
i t e ,  and 5 1  l ve r ,  w ~ t h  ~ e t r a h e d r ' t e  and a salt-an+,mony o r  b ismuth  m inera l  repor ted .  
Gangue inc ludes  c n l o r ~ t e ,  e p ~ d o t e ,  caac +e, g r a p h ~ t e  and a ! t e r e d  s l a t e  and d ikes ,  
a l o n g  with t h e  abundant q u a r r z .  Goid  . s  mosT aoundant w r t h  t n e  s u l f i d e s ,  and i s  



figure 2, Crackerjack and PCzyPllup mine workings and clrimr. 



concentrated i n  shoots along the  veins. Roehm suggests t h a t  these shoots have 
a shal low rake t o  t h e  west, and were developed a long r o l l s  o r  i r r e g u l a r i t i e s  
i n  t h e  p lane o f  shearing fo l lowed by t h e  vein.  He a l so  suggests t h a t  t h e  shear ing 
was a t h r u s t  movement along the  bedding o f  t h e  s l a t e .  R e l a t i v e l y  h igh  grade and 
wide o r e  i s  a l s o  reported where t h e  ve ins  c u t  across t h e  dikes. 

Dawson Mine and V i c i n i t y  

Th is  area has a l s o  been r e f e r r e d  t o  as t h e  Hardy claims, the  George group, 
the  Free Gold and Humbolt veins, and t h e  no r the rn  p a r t  o f  t he  Kasaan Gold Company 
c la ims (see H a r r i s  R ive r  Mine). Wr ight  and Wright  (1908)show t h e  Keokuk group 
between t h e  above c la ims and t h e  H o l l i s  and Cracker jack groups. The Dawson prop- 
e r t y  has been described by Roehm (1936, 1938b) and i s  mentioned i n  several U. S. 
Geological Survey B u l l e t i n s .  The geology and underground workings a r e  shown on 
f i g u r e  3 a f t e r  Fowler. 

Claims were repor ted  i n  t h e  area i n  1908 by t h e  Wrights, bu t  apparent ly  
l i t t l e  work was done u n t i l  1930, when t h e  c la ims were explored by t h e  Kasaan 
Gold Company. I n  1933 t h e  proper ty  was leased t o  Dawson and Wooton, who f i r s t  
worked m i l l  t a i l i n g s  a t  t h e  H a r r i s  R i v e r  Mine, and l a t e r  mined t h e  Free Gold 
(Dawson) vein.  Dawsonls operat ions cont inued a t  l e a s t  through 1948, and a 
product ion  o f  a t  l e a s t  $20,000 i s  recorded ( i n c l u d i n g  t h e  t a l  l i n g s ) .  No recent  
work i s  apparent. 

Both t h e  Free Gold and Humbolt ve ins  a r e  very s i m i l a r  t o  t h e  veins o f  t h e  
Cracker jack group, and Roehm suggests t h a t  they  a re  probably f a u l t e d  extensions 
o f  t h e  same vein.  However, t h e  f a c t  t h a t  t h e  b lack  s l a t e  i s  no t  cont inuous from 
t h e  Cracker jack area ( f i g u r e  I )  cas ts  some doubt on t h i s  c o r r e l a t i o n .  Both t h e  
Free Gold and Humbolt ve ins occur a long margins o f  d ikes and f o l  low t h e  bedding 
and f o l i a t i o n  i n  t h e  s la te .  The d ikes a r e  descr ibed as l i g h t  gray t o  b l u i s h  gray 
p o r p h y r i t i c  greenstone o r  d a c i t e ( ? )  con ta in ing  a l b i t e  phenocrysts i n  an a p h a n i t i c  
groundmass o f  quartz ,  dolomite, greenish s e r i c i t e ,  c h l o r i t e ,  and p y r i t e  (specimen 
5H91, t a b l e  2; Roehm, 19361. An o l i v i n e  diabase d i k e  i s  a l s o  described by Roehm 
about 500 f e e t  above t h e  Free Gold vein.  The ve ins  cons is t  o f  banded quar t z  w i t h  
small amounts o f  p y r i t e ,  cha lcopyr i te ,  a rsenopyr i te ,  galena, spha le r i t e ,  and gold. 
The l a t t e r  i s  repor ted  t o  have a f ineness o f  650. Ore from t h e  Free Gold v e i n  
ran $20-30 pe r  ton, and sampling o f  t h e  Humbolt v e i n  ind ica ted a grade o f  $7-8 
f o r  t h e  f o o t w a l l  po r t i on ,  which was lower grade than the  hanging wa l l  i n  t h e  
Free Gold. 

The main d i f f e r e n c e  from t h e  Cracker jack  group i s  t h a t  t h e  Free Gold v e i n  
s t r i k e s  about N75W and dips 45-75ON, and i s  c u t  o f f  by a low angle f a u l t  
( s t r i k i n g  N19W, d ipp ing  26OSW) a t  a depth o f  about 40 f e e t  below t h e  surface. 
Thrus t  f a u l t i n g  and/or recent  g r a v i t y  s l i d i n g  down t h e  slope, w i t h  r o t a t i o n  
dur ing  t h e  s l i d i n g ,  a r e  suggested by Roehm as an exp lanat ion  o f  t h e  anomalous 
a t t i t u d e  and t h e  r e l a t i v e l y  f l a t  f a u l t i n q .  V e r t i c a l  c ross - fau l t s  o f  approxi -  
mately north-south t r e n d  a l so  c u t  t h e  v e i n  and t h e  s l a t e .  The Free Gold v e i n  
i s  c u t  o f f  a t  t h e  eas t  and west ends by f a u l t s  t h a t  a re  apparent ly o f  t h i s  type. 





H a r r i s  R iver  Mine 

Th is  property has been known as the  ~ u l i a ,  Rogers, Dunton, Kasaan Gold, 
and w a r r i s  Creek mine a t  va r ious  times. Ava i lab le  repor rs  on t h e  mine are by 
Wright  (19071, Wright and Wright  (19081, Mer t i e  (1921) and Roehm (1936a, 1936b1, 
p l u s  numerous notes on a c t i v i t y  i n  U. S. Geological B u l l e t i n s .  The mine was 
f i r s t  mentioned by Wright  (1907). A t  t h i s  t ime the re  was a  100 f o o t  i nc l i ned  
s h a f t  on a  quartz  v e i n  system exposed next  t o  the  H a r r i s  R ive r .  By 1918, when a  
12 t o n  per  day m i l l  and a  dam had been b u i l t ,  t h e  i n c l i n e  had been extended t o  
a  length o f  364 f e e t  and workings were on several leve ls .  Two c la ims were paten- 
t e d  i n  1920. I n  1936 t h e  i n c l i n e  was down 700 f e e t  on a  26O s lope and 2600 f e e t  
o f  d r i f t s  and ra ises  had been dr iven.  Production was recorded i n  1914, 1918-21, 
1923-24, and 1927-28, p l u s  recovery from t a i l i n g s  by Dawson i n  t h e  mid-1930's. 

A p roduct ion  o f  $160,000 was repor ted  by the  Kasaan Gold Company between 1920 and 
1936, and a  considerable p r o p o r t i o n  o f  t he  $20,000 recovered by Dawson was probably 
from t a i l i n g s  o f  t he  H a r r i s  R i v e r  Mine. E ight  c la ims were staked by res idents o f  
H o l l i s  i n  1964 and 1965 on t h e  H a r r i s  R iver  near t h e  H a r r i s  R i v e r  Mine. 

The best  d e s c r i p t i o n  o f  t h e  mine i s  by Mer t i e  (1921). "The country rock a t  
t h e  mine i s  a  g r a p h i t i c  s l a t e ,  which ranges i n  s t r i k e  from eas t  t o  N. 300' W., 
averaging perhaps N. 30° E., and d ips  lZO-35O SE*. The s l a t e  i s  much f a u l t e d  
and s l ickensided,  b u t  t h e  displacements are f o r  t h e  most p a r t  p a r a l l e l  w i t h  the  
rock  s t ruc tu re .  The h i g h l y  g r a p h i t i c  character  o f  t h e  s l a t e  i s  p a r t i c u l a r l y  
ev iden t  along the  s l i ckens ided  surfaces. Fine-grained d i k e  rocks, i n  places 
p o r p h y r i t i c ,  a l so  i n t r u d e  t h e  count ry  rock, more commonly p a r a l l e l  w i t h  the  
s t r u c t u r e  o f  t he  s l a t e  than  otherwise.  

"The Dunton lode c o n s i s t s  o f  a  number o f  quar tz  s t r r n a e r s  which form a  
minera l ized zone i n  and conformable w i t h  the  s l a t e .  The +h~ckness  averaaec 
about 7  feet,  though increas ing l o c a l l y  t o  12 fee t .  The l n d l v i d u a i  auartz 

- - ,  A -  , + i  7 -  s t r i n g e r s  range i n  th ickness from a few inches up t o  I o r  ? &ee t .  " -- - -  
has taken p lace p a r a l l e l  w i t h  t h e  vein,  crushing and sl ~ c k e n s l a t n ~  t h e  o re  ana 
count ry  rock  bu t  causing no apparent displacement. Dikes run p a r a l l e l  w i t h  the  
vein,  more commonly on t h e  hanging than on t h e  foo twa l l  s ide,  b u t  here and there  
c u t t i n g  across the  lode. Many o f  these dikes a re  m ine ra l i zed  w i t h  p y r i t e ,  bu t  
they do not  c o n s t i t u t e  minable ore. They have been g r e a t l y  a l t e r e d  t o  secondary 
products, and the  o r i g i n a l  pe t rograph ic  character  could n o t  be i n fe r red .  The ve in  
p i t ches  on the  average 28O SE. 

"The quartz i s  m ine ra l i zed  by au r i f e rous  p y r i t e ,  gold, and a  l i t t l e  
galena. Good ore  occurs i n  shoots, which appear t o  be l o c a l i z e d  i n  p a r t s  o f  
t h e  v e i n  where t h e  d i p  i s  lowest. The o re  i s  bes t  where p y r i t e  i s  most abundant. 
L o c a l l y  t h e  s l a t y  count ry  rock  c a r r i e s  some gold, p a r t i c u l a r l y  where it i s  
p y r i t i z e d .  About 75% o f  the  go ld  i s  f ree,  and t h e  concentrates c o n s i s t  almost 
who l ly  o f  p y r i t e ,  Taken as a whole, t h e  quartz  and m ine ra l i zed  country rock, 
which together  form t h e  ore, would be classed as low-grade go ld  ore, bu t  on ly  o r e  
from t h e  r i c h e r  shoots I s  mined. Th is  g ives a  higher-grade o r e  b u t  l i m i t s  the  
ava i lab l e  tonnage." 

* M e t t l e  g ives SE, b u t  a l l  o t h e r  observers and t h e  pa ten t  p l a t  i n d i c a t e  a  
wester ly  dip. 



Wright and Wright (1908) s t a t e  t h a t  "pyr r te ,  galena, and z lnc  blende, 
w ~ t h  occasional f ree-gold p a r t i c l e s ,  c o n s t i t u t e  The m e t a l l i c  mlnerais,  and 
quar tz  and c a l c i t e  the  gangue mineral  st'. A smal amount o f  i ead was recov- 
ered from go ld- r ich  concentrates obta ined by g r a v i t y  and f l o t a t ~ o n  methods. 

Puyal lup Mine 

Th is  property has a l s o  been known as t h e  Ready B u l l i o n ,  t h e  Lucky Jack, 
and t h e  Hope. I t  was f i r s t  described by Brooks (19021 and more recen t l y  
has been reported on by Wright  and Wright  (19081, Chapin i19161, and Roehm 
(1936b, i936c1, p lus  numerous mentions i n  annual mining -eviews o f  t h e  U. S.  
Geological  Survey. Product ion i s  repor ted  f o r  1901, 1904, 1905, 1915, 1916, 
1933, and 1938, w i t h  most o f  t h e  product ion  being p r i o r  To 19!6. Workings 
c o n s i s t  o f  f i v e  tunnels ( f o u r  o f  which are  shown on f i g u r e  21, one shor t  
shaf t ,  considerable s top ing i n  t h e  lower tunnels, and several open cuts.  I n  
1965, t h e  two iower tunne ls  were caved a t  about 50 f e e t  and 100 f e e t  from 
t h e i r  po r ta l s .  A t r e n c h - l i k e  zone was present above and southeast o f  t h e  
mine and was fol lowed several  hundred yards t o  another caved tunnel  and large 
overgrown dump a t  about 560 f e e t  e l e v a t i o n  near the  end o f  a  logging road. 

The country rock a t  t h e  p roper t y  i s  gray-green graywacke and conglom- 
e r a t e  w i t h  local s l a t e  u n i t s  s t r i k i n g  NW and dlpping 20-40SW. The main ve in  
c u t s  across the  bedding a t  N25W, d ipp ing about 35ONE. The wid th  o f  t h e  ve in  
v a r i e s  from a few inches t o  t h r e e  fee t ,  bu t  i s  genera l ly  q u i t e  narrow. I t  
f o l l o w s  the  hanging wa l l  o f  a  gray p o r p h y r i t i c  d a c l t e ( ? )  d i ke  one t o  two 
f e e t  t h i c k .  The lowest tunne l ,  atabout  120 foo t  e levat ion ,  has a  length o f  
420 f e e t  along t h e  vein, w i t h  stopes up t o  t h e  upper tunnel  ( e l e v a t i o n  about 
160 f e e t )  f o r  most o f  t h e  f i r s t  few hundred fee t .  The r i c h e s t  and wldest  
s e c t i o n  i s  reported a t  300-450 f e e t  from t h e  po r ta l .  Th is  second tunnel  i s  
1 100 t o  1200 f e e t  long, according t o  t h e  ear  ty reports .  Apparent ly a  poorer- 
grade ve in  a l so  occurred on t h e  foo twa i l  o f  the  dike. I n  a t h i r d  tunnel 
(about e leva t ion  190 f e e t )  on t h e  creek, a  barren quar tz  v e i n  s t r i k i n g  N12W 
and d ipp ing 45OE was explored f o r  a  s h o r t  distance, Two o the r  caved a d i t s  
about 900 f e e t  southeast o f  t h e  main workings are reported t o  have worked 
f a u l t e d  segments o f  t h e  same vein.  

According t o  Roehm (1936b) " the  quar tz  ve in  ;s  o f  a  banded nature. The 
m i n e r a l i z a t i o n  cons is ts  of f r e e  gold, p y r i t e ,  gaiena and a  l i t t l e  s p h a l e r i t e  
i n  a  gangue o f  quartz, c a l c i t e ,  and pieces o f  a i t e r e d  d i k e  and rock." Chal- 
copy r i t e ,  b o r n i t e  and t e l l u r i d e s  a r e  reported by Brooks (19011, w i t h  assays 
o f  $20 t o  $1100 i n  go ld  and up t o  3 ounces o f  s i l v e r  per  ton.  The go ld  i s  
most iy  f r e e  and occurs i n  spots, pockets, and shoots a long t h e  vein.  A 
sample o f  ve in  mater ia l  c o l l e c t e d  i n  1965 contained 0.1% copper, 0.2% lead, 
and 0.5% z inc  by spectrographic est imate, along w i t h  0.58 ounces o f  gold and 
2.04 ounces o f  s i l v e r  per  ton. 

Cascade and Snowdr i f t  Mines 

The exact locat ions  o f  these mines a re  not  known, bu t  t h e  approximate 
l o c a t i o n  o f  the Cascade i s  shown on f i g u r e  I . *  The Snowdr i f t  i s  presumably 
nearby. Reports by Wright  and Wright  I19081 and Roehm (1939) a r e  t h e  basis 

*According t o  a  l e t t e r  i n  t h e  D i v i s i o n  o f  Mines and Minera ls  f j l e s ,  t h e  
Cascade mine i s  " a t  t h e  fa1 I s  on Cascade Creek". 



o f  t h e  f o l l o w i n g  desc r ip t i on .  The workings o f  t h e  Cascade Mine a r e  a t  an 
e l e v a t i o n  o f  1300 and 1500 f e e t  about two m i l e s  west o f  the Puyal lup Mine 
by t r a i l .  Th i s  l oca t ion  i s  near t h e  small g ranod io r i t e  stock. The Snow- 
d r i f t  i s  a t  an e l e v a t i o n  o f  1650 fee t .  

The Cascade was discovered by R. Knuckol ls  i n  1900. Two tunne ls  were 
d r i v e n  i n  1901, and a large quar tz  boulder, found j u s t  above t h e  upper 
tunnel  and con ta in ing  considerable f r e e  gold, was broken up and shipped. 
J .  LeBrandt and Charles Redienloe produced minor amounts o f  go ld  i n  1914 and 
1915. Minor  work was done i n  1932, and i n  1938 the  mine was restaked b y  
J.  J.  Matuska, who worked the  veins i n  a small way f o r  several years. A 
t r a i l ,  const ruc ted o f  logs i n  wet areas and inc lud ing  numerous br idges,  
led from t h e  Puyal lup t o  t h e  v a l l e y  bottom below the  mine. P a r t  o f  t h i s  
t r a i l  was located i n  1965, but  t h e  workings were not. 

Wr igh t  and Wright (1908) say o f  t h e  Cascade: "The ve in  averages two 
f e e t  i n  w id th  and f i l l s  an o l d  f r a c t u r e  c rack  i n  an a l t e r e d  bas ic  I n t r u s i v e .  
The lower tunnel ,  which was d r i ven  t o  undercut  t h e  vein, i s  300 f e e t  i n  
length and crosscuts  i n t r u s i v e  rocks and d ikes  o f  several d i f f e r e n t  types, 
b u t  does n o t  expose the  vein.  The o r i g i n a l  sedimentary rocks i n  t h i s  area 
have been pro found ly  a l t e r e d  by t h e  i n t r u s i v e s ,  and e p i d o t i z a t i o n  i s  wide- 
spread. The v6in s t r i k e s  N53W and d ips  70°SW, and has been fo l lowed f o r  about 
175 f e e t  i n  t h e  upper tunnel .  I t s  m e t a l l i c  minerais are p y r i t e ,  z i n c  blende, 
galena, and gold, w i t h  quartz  and c a l c i t e  gangue. The values i n  t h i s  v e i n  
a r e  very  unevenly d i s t r i b u t e d  and t h e  average content  i s  probably n o t  high, 
a l though fragments o f  exceedingly r i c h  o r e  have been found.'' 

When v i s i t e d  by Roehm i n  1939, t h e  lower tunnel was caved a t  t h e  p o r t a l  
and i n  t h e  upper tunnel a 12 f o o t  cross-cut  i n  hard c l a s t l c  greenstone had 
been d r i v e n  21 f e e t  from the  face. Most o f  t h e  ve in  i s  described as minera l -  
ized shears, some o f  which are  f i l l e d  w i t h  quar tz  veins up t o  a few inches i n  
width.  A qua r t z  lens up t o  two f e e t  t h i c k  and 36 f e e t  long i s  exposed near 
t h e  face o f  t h e  tunne l .  The o r e  t h a t  was m i l  led was taken from sur face c u t s  
and from a small lens o f  heavy s u l f i d e  o r e  located i n  the  creek bed 30 f e e t  
west o f  t h e  upper tunnel po r ta l .  Th is  lens i s  reported t o  be 15 f e e t  long, 
averages 8 t o  10 inches wide, and conta ins  values averaging $100 per  ton. 
Cha lcopy r i t e  i s  present  along w i t h  t h e  s u l f i d e s  mentioned above, according t o  
Roehm, and p y r i t e  penetrates t h e  w a l l s  o f  t he  ve in  but  i s  mostly conf ined 
t o  t h e  w a l l s  o f  t h e  shears. Samples from t h e  quar tz  lens near t h e  face o f  t h e  
upper tunne l  contained 0.24 t o  0.50 ounces o f  go ld  and 0.4 t o  0.7 ounces of 
s i l v e r  pe r  ton. 

The Snowdr i f t  v e i n  i s  reported t o  be two f e e t  wide, s t r i k i n g  N60E and 
d ipp ing  s teep ly  southeast (Chapin, 1916). 

A caved a d i t  found i n  the  v i c i n i t y  o f  t h e  Cascade dur ing t h e  mapping does 
n o t  co r respond- to  any o f  t he  a d i t s  descr ibed above. The a d i t  i s  located on a 
steep creek bed a t  an e leva t ion  o f  1430 f e e t  near the  nor th  end o f  t h e  Cascade 
g r a n o d i o r i t e  plug. (see f i g u r e  I ) .  I t  i s  d r i v e n  i n  g r a n o d i o r i t e  a long a 
quar tz  v e i n  one-half  t o  th ree inches wide, s t r i k i n g  N50W, and d ipp ing  80SW. 
The v e i n  conta ins  v i s i b l e  galena, spha le r i t e ,  cha lcopy r i t e  and p y r i t e .  An assay 
o f  v e i n  ma te r ia l  from the  dump gave 0.88 ounces per  ton  gold, 5.88 ounces per  
t o n  s i l v e r ,  t r a c e  copper, 0.70% lead, and no z inc.  The a d i t  i s  located about 
50 f e e t  south o f  t h e  granodior i te-graywacke con tac t  and i s  caved e ight  f e e t  
from t h e  p o r t a l .  





Par ts  o f  t he  g r a n o d i o r i t e  i n t r u s i v e  are h i g h l y  p y r i t i z e d ,  bu t  a  sample 
contained on ly  140 p a r t s  pe r  m i l l i o n  copper and background contents o f  o the r  
metals. A sample o f  p y r i t i z e d  ho rn fe l s  from t h e  northwest contac t  contained 
0.09% copper, t r a c e  lead, no z inc,  0.02 ounces per  t o n  go ld  and no s i l v e r .  

The Lucky N e l l  Mine and V i c i n i t y  

Workings i n  t h i s  area a r e  shown on f i g u r e  4, a f t e r  Fowler (19481, and 
were reported on by Roehm (1938d, 1947). Other c l a i m  and prospect names f o r  
t h i s  area are Flora,  N e l l i e ,  Commander group, Gerv is  group, Summit, Red Jacket, 
President,  Rose, and Dewdrop. The o r i g i n a l  c la ims were staked about 1900, 
w i t h  development work repor ted  i n  1904, 1905, 1912, and i913. Ore shipments 
t o t a l i n g  38 tons were made i n  1905 and 1912. F i v e  tunne ls  w i t h  t o t a l  length 
o f  740 f e e t  have been d r i v e n  on t h e  vein. Transpor ta t ion  t o  and from the 
mine has always been a  problem; i n  1947, the  road up Maybeso Val ley was 
recorded as passab l e  f o r  c a t e r p i  I  l e r  t r a c t o r s  on l y  i n  d ry  weather despi te 
th ree  years o f  road cons t ruc t i on .  Access i s  p o t e n t i a l l y  much b e t t e r  now, 
al though the  nearest  logg ing road i s  s t i l l  over a m i l e  away. 

M i n e r a l i z a t i o n  c o n s i s t s  o f  p y r i t e ,  galena, spha le r i t e ,  cha lcopyr i te ,  
and gold, i n  a  gangue o f  quar tz  w i t h  minor c h l o r i t e  and c a l c i t e .  Bands o f  
massive s u l f i d e s  and quar t z  a re  we1 I-developed, and s u l f i d e s  apparent ly form 
more than h a l f  t h e  v e i n  i n  many places. The vein,  which s t r i k e s  N68E and 
d ips  60 SE, has a  th ickness o f  one t o  four  f e e t .  Gouge, sheared rocks, and 
s l i ckens ides  i n d i c a t e  movement along the  vein, apparent ly  a t  a  low angle t o  
t h e  hor izonta l .  The count ry  rock  i s  reported as " d i o r i  t e  porphyr i  t e "  and 
may correspond t o  t h e  andes i te  agglomerate u n i t  i n  t h e  H a r r i s  Peak area. 
Assays and o r e  shipment r e t u r n s  i nd i ca te  values o f  $20-850 per  ton, bu t  it i s  
n o t  c l e a r  whether any copper, lead, o r  z inc  a re  inc luded i n  these f igures .  
The r a t i o  o f  base metals t o  go ld  i s  apparent ly h igher  here than a t  t h e  mines 
near Hol I  i s .  

The Rose and Dewdrop c la ims were located above and t o  t h e  nor th  o f  t h e  
Lucky Ne i l  group and extend across t h e  r idge.  A v e i n  w i t h  values i n  gold and 
s i l v e r ,  s t r i k i n g  N60W and d ipp ing  85SW i n  basic i n t r u s i v e  rock, i s  reported. 

Copper H i l l  o r  Copperplate Prospect 

A network o f  c h a l c o p y r i t e  veins bearing some gold, w i t h  a  N70W s t r i k e ,  i s  
reported f o r  t h i s  prospect  i n  greenstone near t h e  Puyal lup mine (Brooks,l902, 
Chapin, 1918). 

Burke and Lang (Burked Lang) Prospect 

A quartz v e i n  about 20 f e e t  wide t rend ing N70W p a r a l l e l  t o  the  enclos ing 
greenstone t u f f  i s  repor ted  a t  t h i s  prospect no r th  o f  H o l l i s  (Chapin, 1918). 

Monday and S t e l l a  Prospects 

The Monday prospect  cons is t s  o f  a  ve in  and shear zone conta in ing  galena 
and p y r i t e  i n  a  gangue o f  qua r t z  and vesuv ian i te  which c u t s  b lack  s l a t e  near 
t h e  Gran i te  Mountain i n t r u s i v e .  Values o f  $5-8 i n  go ld  and 15 t o  40 ounces 
o f  s i l v e r  a re  repor ted  (Brooks, 1902). 



The S t e l l a  c la im i s  apparent ly  i n  the  same area. A qua r t z  v e i n  along the  
con tac t  o f  a  d i o r i t e - p o r p h y r i t e  d i ke  i n  b lack s l a t e  has been explored by a  130 
f o o t  tunnel a t  an e l e v a t i o n  o f  540 fee t .  The ve in  averages t h r e e  f e e t  i n  width, 
s t r i k e s  N40W and dips 80NE. Metal l i c  minerals are  p y r i t e ,  galena, and sphaler- 
i t e ,  i n  a  quartz  and c a l c i t e  gangue. Values i n  precious metals a re  low. 

Mines i n  t h e  Gran i te  Mountain Area 

The la rgest  mine i n  t h i s  group i s  t h e  F lags ta f f  mine, nor theast  o f  t h e  peak 
o f  Gran i te  Mountain j u s t  o f f  t h e  map, Others inc lude t h e  C l i ppe r ,  Cut te r ,  
Buckhorn, Lucky Find, and Lucky Jim. The deposits have been discussed by Wright 
and Wright  ( 19081, Twenhofel, Reed, and Gates (1949)and Sainsbury (1961). 
Most o f  these prospects c o n s i s t  o f  quar tz  veins i n  t h e  "g ran i te "  gabbro and 
d i o r i t e  a t  t h e  F l a g s t a f f )  t rend ing  N25-55W and d ipp ing nor theast .  The veins 
f o l l o w  sheared and a l t e r e d  diabase d ikes and conta in  p y r i t e ,  galena, chalco- 
p y r i t e  and gold. They a re  va luab le  p r i n c i p a l l y  f o r  t h e i r  go ld  content .  

Discussion o f  Ore Deposits 

The o r e  deposits o f  t h e  area a r e  q u i t e  s i m i l a r .  They have t h e  same mineral-  
ogy, a r e  i n  f a u l t  zones, and a re  c l o s e l y  associated w i t h  a l t e r e d  dikes, o f t e n  
w i t h  t h e  quar tz  veins f o l l o w i n g  one o r  both wa l l s  o f  t h e  d ikes.  The go ld  i s  
associated w i t h  p y r i t e ,  spha le r i t e ,  galena, and cha lcopyr i te ,  w i t h  t h e  r i c h e s t  
o r e  shoots i n  the  quar tz  ve ins  tend ing t o  occur i n  p rox im i t y  t o  concentrat ions 
o f  s u l f i d e s  i n  the  veins o r  wa l l  rocks. A t  leas t  some, and poss ib l y  a l l ,  the  
d ikes  associated w i t h  o r e  have undergone st rong quartz, s e r i c i t e ,  carbonate, and 
ep idote  a l t e r a t i o n .  (Quar t z  and s e r i c i t e  are not  common a l t e r a t i o n  minerals i n  
t h e  greenschist  f ac ies  metamorphism i n  t h e  d i s t r i c t ) .  

The veins cros. :ut and e v i d e n t l y  formed l a t e r  than t h e  g r a n i t o i d  i n t r u s i v e  
a t  Gran i te  Mountain and eas t  o f  H a r r i s  Peak. Veins f o l l o w  margins o f  diabase 
d ikes  c u t t i n g  t h e  Gran i te  Mountain i n t r u s i v e .  These diabase d ikes  a re  considered 
t o  be T e r t i a r y  by Sainsbury (1961). Some andesite d ikes  o f  t h e  area are  l a t e r  
than crumpling o f  t h e  s la te ,  and t h e  m ine ra t i za t i on  i s  probably l a t e r  than these 
dikes. I t  thus appears doubt fu l  t h a t  t h e  ore  i s  r e l a t e d  t o  t h e  g r a n i t i c  i n t r u -  
s ives,  which are considered t o  be Mesozoic i n  age, poss ib l y  as young as Cretaceous 

GEOCHEMISTRY 

Stream sediment samples were c o l  lected dur ing  both t h e  1964 and 1965 f i e l d  
seasons. Analyses o f  these samples a re  l i s t e d  on Table 4 and loca t ions  a re  shown 
on f i g u r e  5 .  Samples p r e f i x e d  "R1' were c o l l e c t e d  i n  1964 by W .  H. Race, who 
used t h e  Un ive rs i t y  o f  Alaska heavy metal method f o r  t h e  f i e l d  t e s t  (Mukherjee 
and Mark Anthony, 1957, see a l s o  Table 5 ) .  The t o t a l  metal analyses a re  a 
combinat ion o f  analyses by t h e  U. S. Bureau o f  Mines i n  Juneau, A. E. Gooch 
and D. R. S te in  o f  t h e  D i v i s i o n  o f  Mines and Minerals, Rocky Mountain Geochemical 
Laborator ies,  and t h e  U. S. Geological  Survey. A l l  1964 samples were analyzed 
by t h e  U. S. Bureau o f  Mines and by Gooch, and t h e  r e s u l t s  a r e  an average of 
t h e i r  values, along w i t h  r e s u l t s  from a t  l eas t  one o t h e r  lab i n  most cases. 
These samples have been p rev ious l y  discussed by Herbert  and Race (1964). 

Samples p re f i xed  5C, 5E, and 5L were c o l l e c t e d  i n  1965 and analyzed i n  t h e  
f i e l d  by a .mod i f i ca t i on  o f  t h e  method o f  Hawkes (1963). The heavy metal ex- 
t r a c t a n t . w a s  used w i thou t  t h e  f i ve- t imes d i l u t i o n  recommended by Hawkes, and 
xy lene was used as t h e  organ ic  phase (Table 5 ) .  A f t e r  t h e  samples had been 
d r i e d  and sieved, analyses were made i n  t h e  lab using t h e  same method bu t  w i t h  
d i l u t e d  ex t rac tant .  A l l  samples c o l l e c t e d  i n  1965 were analyzed a l s o  f o r  t o t a l  



copper, lead, zinc, and molybdenum by Rocky Mountain Geochemical Labora tor ies  
o f  S a l t  Lake C i t y ,  Utah. 

Histograms o f  t he  t o t a l  metal values a r e  p l o t t e d  i n  f i g u r e  6. Separat ion 
o f  background values from anomalies i s  n o t  obvious on the  histograms f o r  copper 
and z inc.  To a s s i s t  i n  determining background, 38 rock ch ip  samples were 
analyzed, w i t h  r e s u l t s  as shown i n  Table 6. 

Table 4. - Analyses of stream sediments, H o l l i s  area 

Read i l y ex t rac tab  l e 
F i e l d  Copper Z inc  Lead Molybdenum F i e l d  Lab 

Map NO. Sarnp l e  NO. (ppm) (ppm) (ppm) (pprn) ( m i  I I i 1 i t e r s  b . t th~zone)  



F i e l d  
Sample No. 

5L60 
5LIO 
5LI I 
5L6 1 
5L62 
5L73 
R25 
5L75 
5 L74 
5 L63 
5L64 
R26 
5L12 
R27 
5L13 * 

R28 
R29 
R30 
R3 1 
5L14 
5C845 
R32 
5C44O 
5L80 
5L77 
5L6 
R33 
5L15 
R34 
5L16 
R3 5 
R36 
R37 
R38 
R39 
R40 
R4 1 
R42 
R43 
R44 
R4 5 
R46 
R4 7 
R48 
R49 
R50 
R5 1 
R52 

Table 4. - cont inued 
Read i l y ex t rac tab  l e  

Copper Z inc Lead Molybdenum F i e l d  Lab 
(ppm) (ppm) (pprn) (ppm) ( m i l l i l i t e r s  a i th izone)  

>20 
l I 0  IOOO* 20 6 >30 
145 >I000 20 10 >25 >4 
9 5 340 10 6 3 7 
90 290 15 4 7 15 

340 2800" 130 40 >20 
420 2500 5 0 4 4 
510 >I000 8 0 4 3 > 20 
450 >I000 180 4 6 >20 
290 >I000 80 3 2 > 20 
225 4000" 60 16 > 20 20 

7 5 610 4 0 3 > 20 
65 >I000 20 12 2 5 

195 1270 105 I >2O 
130 280 15 4 6 7 
135 170 7 5 1 15 
1 50 200 4 5 I 18 
1 20 105 3 0 I 5 - 
130 220 2 5 I 14 
155 425 25 4 7 14 
105 360 20 2 14 
100 145 30 I 7 10 
145 4 10 20 4 >20 
115 9 0 10 3 3 
130 1 20 15 2 2 
70 100 5 2 I I I 
80 9 5 30 I 2 

100 135 5 3 7 2 
80 65 20 I 4 
70 l I 0  5 2 0 I 
9 5 80 5 I 4 
8 5 80 8 I 2 
90 9 5 18 I 2 
90 9 5 8 8 2 
95 310 15 I 17 

l I 0  1 50 12 I > 20 
150 l I 0  25 I 6 
7 5 130 8 I 5 

120 1 20 18 I 5 
2 

60 l I 0  13 I 6 
60 145 10 I 7 
70 200 4 3 3 
80 1 30 4 2 
9 0 4 30 5 I 12 

105 365 20 I 10 
7 5 1 70 20 I 8 
35 1 30 4 I 4 



M a p  No. 

83 
8 4 
85 
8 6 
8 7 
8 8 
89 
90 
9 1 
9 2 
9 3 
9 4 
95 
9 6 
9 7 
9 8 
9 8a 
99 
100 
101 
102 
103 
104 
105 
106 
107 
108 
109 
l lo 
I IOa 
I I I 
112 
I I3 
114 
115 
116 
117 
118 
119 
1 20 
121 
122 
123 
124 
125 
1 26 
127O 
128O 
129 
1 30 
13 1 

Field 
S a m ~  l e No. 

Table 4. - 
Copper Zinc 

60 220 
80 165 
90 270 
60 175 
70 300 
50 195 
65 235 
50 310 
50 220 
90 465 
5 5 350 
25 8 5 
7 5 260 
80 I I 00* 
290 1200" 
65 185 
5 0 300 
105 505 
1 20 1300* 
85 410 
45 2 10 
35 8 5 
35 1 40 
80 395 
50 280 

1 00 410 
5 0 55 
60 105 
45 815 
150 675 
75 4 30 

cont i nued 
Readily extractable 

Lead Molybdenum Field Lab 
( P P ~ )  - ( p p m )  (milliliters dithizone) 

20 2 7 
20 I 7 
15 3 0 7 
10 4 >20 
15 4 3 5 

4 
0 

15 4 4 6 
3 0 4 4 6 
15 9 3 5 
4 0 I >20 
55 9 14 
45 8 4 17 
20 I >20 

3 
20 I >20 
25 4 5 4 
2 5 5 6 6 
15 4 10 5 

6 
20 I 20 
10 3 6. 4 
8 I 10 
10 3 6 4 
2 5 I >20 
10 I 15 
15 3 8 9 
45 I 10 
15 3 16 10 
10 3 >20 20 
25 4 4 6 
15 3 9 3 
15 4 I I 8 
25 14 
30 17 >2O 
20 5 I I 7 
5 5 15 7 
45 9 >2 5 >20 
50 16 
20 7 >20 
10 10 5 
15 3 I 
10 4 >25 4 
20 4 8 
10 3 9 I3 
30 4 >2 5 12 
10 4 3 2 
15 4 0 I 
25 2 >20 
2 5 2 >20 
20 I > I  5 



Table 4. - continued 

Map No. 

132 
133 
134 
134a 
135 
136 
137 
138 
1 39 
140 
14 1 
142 
143 
144 
145 
146 
147 
148 
149 
150 
151 
152 
153 
154 
155 
1 56 
157 
158 
1 59 
160 
161 
162 
163 
164 
165 
166 
167 

F i e l d  
Samp l e No. 

5L25 
5L24 
R106 
5C64 
R1 18 
R I  I 7  
R1 16 
R1 15 
R1 14 
R1 13 
R112 
5L26 
5L27 
5L28 
5L3 1 
5L29 . 
5 L30 
R105 
R104 
R103 
R 102 
RlOl 
RlOO 
5L23 
5L22 
R99 
R98 
R9 7 
R96 
R9 5 
R9 4 
R9 3 
5L2 1 
5L20 
R9 2 
R9 1 
R127 
5L17 
5L 19 
5L18 
R119 
5L93 
R126 
R 120 
R121 
R125 
R122 
R123 
R124 
R90 

Copper 
( ppm 

Z inc  Lead 
(pprn) (pprn) 

Molybdenum 
( o m )  

Readi ly  ex t rac tab le  
F i e l d  Lab 

( m i l l i l i t e r s  d i th izone)  



Table 4. - continued 

Readi ly e x t r a c t a b l e  

Map No. 

180 
181 
182 
183 
184 
185 
186 
187 
188 
189 
190 
191 
192 
193 
194 
195 
196 
197 
198 
199 
200 
20 1 
202 
203 
204 
205 
206 
207 
20 8 
209 
2 10 
21 1 
212 
21 3 
214 

F i e l d  
Sample No. 

R89 
R88 
R87 
R86 
R85 
R84 
R83 
R82 
R8 1 
5L94 
5L95 
5L96 
5L97 
5L98 
5L99 
R80 
R79 
R78 
R77 
R76 
R7 5 
R74 
R73 
R6 1 
R62 
R63 
R64 
R65 
R66 
R67 
R72 
R7 1 
R68 
R69 
R70 

Copper 
(ppm) 

5 5 
60 

135 
55 
85 
9 5 
75 
40 
7 5 
15 
65 
55 
50 

l l o  
70 
4 5 

140 
50 

100 
165 
60 

1 80 
90 

370 
2 60 

Zinc 
(ppm) 

4 50 
365 
515 
1 60 
270 
665 
200 
170 
175 
6 5 
95 
9 5 

1 20 
135 
160 
l l o  
100 
70 

135 
150 
95 

142 
135 
330 
320 

* Ana lys is  by x-ray f luorescence 
O S o i l  sample 
> Greater  than 

Lead Molybdenum 
(ppm) (ppm) 

F i e l d  Lab 
( m i l l i l i t e r s  d i th i zone)  

13 
>20 

15 
>20 
>20 

13 
5 
5 
0 
3 
0 
2 
2 
0 
6 
4 
0 
3 
2 
4 
5. 
2 
8 

>20 
20 

6 
13 

>20 
9 

>20 
6 

15 
>20 

16 
6 



Figure 6 
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Table 5. - Condi t ions f o r  t h r e e  types o f  r e a d i l y  e x t r a c t a b l e  heavy metal t e s t s  
used on samples from H o l l i s  

U n i v e r s i t v  o f  Alaska Concentrated. Hawkes D i l u ted .  Hawkes 

Locat ion o f  t e s t  
Sample cond i t i on  
Sample s i z e  
Ex t rac tan t  

Organic phase 
D i th izone concent ra t ion  
F i e l d  Sampie p r e f i x  
i n  Table 4 
Locat ion o f  ana lys is ,  
Table 4  

F i e l d  
Wet, unsieved 
0.2 cc scoop 
NaCl s o l u t i o n  

White gaso l ine  
Saturated 

F i e l d  column 

F i e l d  Lab 
Wet, uns i eved Dry, sieved 
0.2 cc  scoop 0.2 cc scoop 
Conc. c i t r a t e  b u f f e r *  D i l u t e d  c i t r a t e  

b u f f e r *  
Xy l ene Xy l ene 
10 mg/l 10 mg/l 

F i e l d  column Lab co l  umn 

* 200 g. ammonium c i t r a t e / l i t e r  i n  concentrated b u f f e r ,  40 g / l  i n  d i l u t e d  b u f f e r .  

Table 6. To ta l  metaj con ten t  ( i n  p a r t s  per  m i l l i o n )  o f  rock  samples from the  
H o l l i s  area. Locat ions  r e f e r  t o  numbers o r  l e t t e r s  on f i g u r e  5. 

Black s la te ,  a r g i l l i t e  and s i l t s t o n e  

Samp I e  
Locat ion No. 

A t  117 
Near I  I  I  
Near l  lOa 
A t  F  
A t  G 
A t  G 
A t  K 
Near 17 
Near 150 
A t  C 
Near 166 
Near 27 
Near 49 

5C67 Black s l a t e  65 210 10 6  
5C68 B lack  s l a t e  65 110 10 4  
5C73 B lack  a r g i l l i t e  60 125 5  5 
5Cl l  l B lack  a r g i  l  l i t e  130 100 15 3 
5C165A Unmineral ized b lack  s l a t e  60 620 70 21 3 0  
5C165B B lack  s l a t e  w i t h  quar tz  ve ins 65 590 10 17 30 
5C800 S i l i c e o u s  b lack  a r g i l l i t e  30 45 5  7 
5E68 B lack  s i l t s t o n e  45  60 5  3  
5E118 B lack  s l a t y  a r g i l l i t e  60 250 5  10 10 
5E164 B lack  s l a t y  a r g i  l  l i t e  80 65 <5 9  5 
5E 186 B lack  a rg  i l l i t e  and graywacke 25 20 5 3 d 
5E736 B lack  s l a r y  s i l t s t o n e  50 195 10 3  
5E760 Fe-stained b lack  s l a t e  90 100 25 6  

Average (except  5C165A and 5C165B) 64 116 8.6 5.4 

Table 6. Continued on nex t  page 



Table 6. - Continued 

Samp l e 
Locat ion No. 

Graywacke and gray t o  green s i l ts tone-arg i I l i t e  

Near 123 
A t  G 
Near 96 
A t  105 
A t  E 
A t  J 
A t  H 
A t  A 
A t  P 
A t  R 
A t  165 
A t  Q 
A t  L 
A t  B 

Banded green s i l t s t o n e  
Graywacke 
Banded si l tstone-graywacke 
Cong l omerat i c graywacke 
Sheared cong lomerat i c  graywacke 
Graywacke 
Banded graywacke 
Graywacke 
Banded s i l t s t o n e  
Gray a r g i  l l i t e  
Green banded s i l t s t o n e - a r g i l l i t e  
Dark gray graywacke 
Dark graywacke 
P y r i t i c  s i l t s t o n e - a r g i l l l t e  

Average 66 90 8.9 3.1 

Volcanic rocks and dikes 

4 t  6 5C834 P y r i t i c  andes i t e  d i ke 
A t  N 5E83 Andes i t e  agg l omerate 
A t  0 5E84 Andesite agglomerate 
N e a r 1 5 3  5E120 A n d e s i t e d i k e o r s i l l  
Near 184 5E165 Andesite agglomerate 
A t  D 5E188 Andesi t e  d i k e  
A t  M 5E7 1 4 D i abase 

Average 50 73 11.4 3.0 

Other rocks 

A t  I 5E156 P y r i t i z e d  g r a n o d i o r i t e  140 30 5 8 
Near 66 5E173 Greenstone s c h i s t  95 55 10 3 
A t  G 5E135 P y r i t e  lens i n  b lack  s l a t e  90 950 70 21 
A t  8 5E136 P y r i t e  lens i n  b lack  s l a t e  80 110 100 13 

A l l ,  analyses by Rocky Mountain Geochemical Laboratory, except Zn i n  
sample 5E135 by M. M i t c h e l l ,  Alaska D i v i s i o n  o f  Mines and Minerals,  using 
X-ray f l uorescence . 
Table 7. - Content-of  a rsen ic  i n  stream sediments 

Map No. F i e l d  No. Arsenic (ppm) 

49 5L74 
I IOa 5L49 
115 5L44 
117 5L38 
121 5L40 
123 5L33 

Analyses by Rocky Mountain Geochemical Labs 



Using these data, p lus  log cumurat ive d r s t r i b u t i o n  p l o t s  (Tennant and White, 
1959) and i n fo rma t ion  from t h e  l i t e r a t u r e ,  t h resho ld  values were se lec ted  as 
fo l l ows :  copper 130 ppm, z inc  200 ppm, lead 40 ppm and molybdenum 6 ppm. A 
sample i s  a r b i t r a r i l y  considered s t r o n g l y  anomalous i f  copper exceeds 300 ppm, 
z i n c  exceeds 1000 ppm, lead exceeds 100 pprn, o r  molybdenum exceeds 30 ppm. The 
H o l l i s  area i s  c l e a r l y  unusual i n  t h e  l a rge  p r o p o r t i o n  o f  anomalous samples; f o r  
instance, us ing  the  above th resho ld  values, over  h a l f  the  samples a r e  anomalous 
i n  z inc ,  about 15% a r e  anomalous i n  copper, and/or lead, and about 12% a r e  anomalous 
i n  molybdenum. The la rge  p ropo r t i on  o f  r e l a t i v e l y  h igh  values cou ld  a l s o  i n d i c a t e  
a h igh  background f o r  t he  d i s t r i c t ,  b u t  i n  view o f  t h e  r e l a t i v e l y  normal base 
meial con ten t  I n  most rock sampies, and t h e  f a c t  t h a t  o ther  p a r t s  o f  southeastern 
Alaska show,normal background, t h e  w r i t e r s  have e lec ted  t o  consider  t h e  h igh  
values as anomalous. The wide ex ten t  o f  m i n e r a l i z a t i o n  i n  the  d i s t r i c t  may be 
an i n d i c a t i o n  t h a t  i t conta ins one o r  more commercial o re  bodies. 

Because o f  t h e  widespread anomalies, o n l y  se lec ted  groups o f  anomalous 
samples w i l l  be discussed here. These f i v e  groups o f  anomalies a r e  o u t l i n e d  i n  
f i g u r e  5. 

Anomaly Group I 

Anomaly group I  l i e s  along t h e  t r e n d  o f  t h e  s l a t e  u n i t  w i t h  which t h e  Puyal lup, 
Crackerjack, Dawson, and H a r r i s  R ive r  mines a r e  associated. Stream sediments i n  
t h i s  group a r e  main ly  anomalous i n  z inc ,  w i t h  a few lead and molybdenum anomalies. 
As noted under economic geology, o re  from t h e  mines i n  t h i s  zone was va luab le  f o r  
i t s  go ld  content ,  b u t  p y r i t e ,  galena, cha l copy r i t e ,  and s p h a l e r i t e  a r e  noted t o  
occur i n  t h e  veins.  An ana lys i s  o f  apparent ly  unmineral ized b lack  s l a t e  about 200 
f e e t  from t h e  Humbolt Mine (Sample 5C165A, Table 6 )  contained 620 ppm z inc ,  70 pprn 
lead,and 21 ppm molybdenum, a l l  much g r e a t e r  than background, i n d i c a t i n g  t h a t  t h e  
rock  i t s e l f  a t  l e a s t  l o c a l l y  conta ins  anomalous amounts o f  e i t h e r  in t roduced o r  
syngenet ic  base metal.  Lenses o f  p y r i t e ,  con ta in ing  anomalous amounts o f  heavy 
metals, were found i n  b lack  s l a t e  a t  two l o c a l i t i e s ,  one i n  a logging road quar ry  
?n t h e  south s i d e  o f  t h e  H a r r i s  R ive r  about 2 - i / 2  m i l es  above t h e  H a r r i s  R i v e r  
Mine, and t h e  o the r ,  a  p iece o f  s l a t e  road m a t e r i a l  from the  road about a m i l e  west 
o f  t he  Dawson M'ne. I n  both cases t h e  evidence suggests the  p y r i t e  lenses a r e  most 
l i k e l y  s y n g e n e ~ i c ,  poss ib l y  w i t h  some r e c r y s t a l i i z a t i o n .  The analyses (samples 
5E135 and 136) show s t r o n g l y  anomalous z inc ,  lead, and molybdenum i n  one sample 
and lead and molybdenum i n  t h e  o ther .  The evidence i s  thus no t  c l e a r  as t o  whether 
t he  anomalies o f  group I  a re  caused by base meta ls  introduced as ve ins  r n t o  t h e  
b lack  s l a t e ,  by loca l  syngenetic concen t ra t i ons  o f  base metals i n  p y r i t e  lenses o r  
by some combinat ion o f  these. Although a d d i t i o n a l  ve ins are  probably p resent  i n  
t h i s  zone, p rospect ing  o f  t h i s  area has probably been thorough enough t h a t  no new 
depos i ts  apprec iab ly  l a rge r  than t h e  known depos i ts  w i l l  be found. 

Anomaly Group 2 

Samples i n  t h i s  anomaly group a r e  cha rac te r i zed  by moderate anomalies i n  copper, 
z inc,  lead, and molybdenum. They occur  j u s t  below t h e  repor ted l o c a t i o n  o f  t h e  
Cascade mine, and i n  t he  v i c i n i t y  o f  t h e  smal l  g r a n o d i o r i t e  i n t r u s i v e .  S o i l  and 
vegeta t ion  conceal much o f  t he  bedrock up t o  about 2000 f e e t  i n  e l e v a t i o n .  
P y r i t i z a t i o n  and s i l i c i f i c a t i o n  c h a r a c t e r i z e  t h e  i n t r u s i v e  and p a r t s  o f  i t s  con tac t  
zone. As noted under economic geology, copper, lead, and z inc  s u l f i d e s  a r e  present  
i n  prospects i n  t h i s  area. A lack  o f  ex tens i ve  b lack  s l a t e  d i s t i n g u i s h e s  t h e  
m i n e r a l i z a t i o n  o f  t h i s  area from t h e  area o f  anomaly group I .  The presence o f  



dlssemfnared ~ y r i i e  "I the g r a w d  o - ; t e  sugges-s +he p o s s . ~ ,  t y  o f  o r e  bodies 
d i f f e r i n g  from t h e  v e i n  type -rra+ has been m7nea ta dave n 'he d i s t r i c t .  Add i t i ona l  
prospectrqg and geochemrca? sampr0ng I n  + h i s  v c i n j t y  seems ~ a r r a n t e d .  

Anoma i y Group 3 

Th is  area conta ins  the  stronges? anomar ;es found Tn the  area. Samples a r e  
very s t r o n g i y  anomalous i n  z!nc, and most a re  moderatecy t o  s t rong ly  anomalous i n  
copper, :cad, and morybdenum. Zinc vaiues up +o 4000 ppm (0.4%) a r e  found I n  t h e  
stream sediments. No psospecrs are  known in t h e  area, asthough a zone about 100 
f e e t  wide near sample 7 conrained numesaus ienses o f  p y r . t e  and quar tz  and occasional 
t h i n  verns con?ain;ng pyrsnor . te ,  cha icopy r5 te ,  and gaiena i n  a quartz-carbonate 
gangue, No copper, iead, z!nc, molybdenum, go ld  o r  s i  i ve r  were detected I n  t h e  
one sample o f  a p y r i t e  !ens anaiyzed. Th is  anomalous area 14es w i t h i n  o r  near t h e  
p r o j e c t i o n  o f  t h e  shear zone d e n t l f i e d  f a r t h e r  eas t  on the nor th  s i d e  o f  Maybeso 
Creek. B!ack s l a t e  and arg ,  , t e  crop o u t  ;n  much o f  +he area, bu t  mapping i s  
incomplete, and some gray s: l t s tone  and graywacne a re  k n o ~ n  70 oe present  w i t h i n  
t h e  b iack  r i a t e .  

Fu r the r  exp io ra r ion  oy prospec+ing, geo:og,c mapping, and geochemrcal s o i l  
sampl ~ n g  i s  s t r o n g i y  recommended f o r  t h i s  area. l t  may c m t a f n  a base metal 
s u l f i d e  o r e  body, possibzy wi+h dvportant go ld  values. 

Anomaly Group 4 
These moderate +o strong aqomajies i n  copper, zjnc, and lead come from t h e  

v i c i n i t y  o f  t h e  Lucky Neib mine, The s t rong  anomaiies from t h e  h i . l s i d e  southwest 
o f  t h e  Lucky Nel I suggest +hat m!neralOzat ion may be more extensive i n  t h a t  d i r e c t i o n  
than p rev ious l y  recognized. Access t o  t h i s  area was d i f f ! c u l b  i n  t h e  past,  b u t  i s  
now much b e t t e r  w i t h  t h e  cons i ruc t i on  o f  t n e  joggjng roads, Th is  area deserves 
f u r t h e r  p rospecf ' ng 

AnomaY y Group 5 

Samples i n  t h i s  area are moderately anomalous i n  copper and z inc,  w i i h  one 
lead and one moiybdenum anomaly- No prospecrs are  known n t h e  u 0 c ! n i t y ,  Accord- 
ing  t o  Condon < 19613 a arqe ,n r rus?ve ,  p o s s i ~ l y  gabbrolc, s present  i n  t h e  area 
j u s t  t o  t h e  nor th ,  Because or inaccess lbVs; ty  and e levar ion,  ' t  I s  l i k e l y  t h a t  
p rospec i ing  has n o t  been very rhorough, Prospect ing and f u r t h e r  stream sediment 
sampling a r e  j u s t i f i e d  Pn t h , s  area. 

Other Anoma l i es 

Mapping d i d  n o t  d:sc!ose any sources o r   he remain'ng widespread anomalies, 
which a r e  maln iy  i n  zinc. According t o  t h e  Fores t  Service, ammonium s u l f a t e  has 
been spread i n  some Jogged areas, b u t  It does no t  appear ' k e l y  t h a t  t h i s  substance 
would c o n t a i n  apprecrable base metals. The anomalies are apparent iy  coming e i t h e r  
from small  b u t  widespread ve:ns Phat a r e  n o t  we1 l exposed, o r  t h e  metal i s  p resent  
i n  t h e  rocks i n  a form t h a t  " s  no t  eas! l y  recognized, Spna ler i te  cou ld  go unrecog- 
nized, o r  could be leached from ou'srops, SuT t i s  su rp t  r t n g  t h a t  none o f  t h e  rock  
samples conta!ned anomalous amounts 9f t h e  meta: i s  wide!y d i s t r i b u t e d .  I n  summary, 
t h e  anomalies seem rea l  and o f  na tura l  o r i g i n ,  aut t hes r  source i s  unknown. 



Readi ly  Ex t rac tab le  Heavy Metal Content 

I n  a  general way, t h e  anomalous areas shown by t h e  t o t a l  metal values a r e  
a l s o  detected by t h e  f i e l d  methods f o r  r e a d i l y  ( c o l d )  e x t r a c t a b l e  metal.  Un- 
f o r tuna te l y ,  because t h r e e  d i f f e r e n t  methods f o r  r e a d i l y  e x t r a c t a b l e  metal have 
been used, no complete comparison i s  poss ib le  (see Table 5 ) .  

Because t h e  r e a d i l y  e x t r a c t a b l e  methods a re  more s e n s i t i v e  t o  z inc  than t o  
lead o r  copper, and because z i n c  i s  t he  most s t r o n g l y  anomalous metal i n  t he  
d i s t r i c t ,  t he  r e a d i l y  e x t r a c t a b l e  r e s u l t s  should be dependent main ly  on the  z i n c  
content .  A p l o t  o f  t o t a l  z i n c  content  aga ins t  r e a d i l y  e x t r a c t a b l e  metal us ing t h e  
d i l u t e d  Hawkes e x t r a c t a n t  on s ieved samples shows a  generai c o r r e l a t i o n  o f  t he  
two measurements, b u t  w i t h  considerable sca t te r .  Most o f  t h e  s c a t t e r  on t h i s  
p l o t  i s  presumably due t o  t h e  v a r i a b l e  p ropo r t i on  of  t h e  t o t a l  metal t h a t  i s  
r e a d i l y  ex t rac tab le ,  p l u s  some s c a t t e r  caused by r e a d i l y  e x t r a c t a b l e  lead and 
copper. Cai i b r a t i o n  o f  t h e  Hawkes method shows t h a t  f o r  t h e  0.1 gram samples 
used, one m i l l i l i t e r  o f  d i t h i z o n e  s o l u t i o n  i s  equ iva len t  t o  about two pa r t s  per  
m i l l i o n  o f  z inc, and about f i v e  p a r t s  per  m i l l i o n  o f  lead and copper. ! n  most o f  
t h e  samples t h e  r e a d i l y  e x t r a c t a b l e  metal (as z i n c )  amounts t o  between th ree  and 
t e n  ~ e r c e n t  o f  t h e ' t o t a l  z i nc .  

S i m i l a r  p l o t s  f o r  r e a d i l y  e x t r a c t a b l e  base metal us ing  data from the  o the r  
two methods (concentrated Hawkes e x t r a c t a n t  and U n i v e r s i t y  o f  Alaska method) 
a l s o  show a  s t a t i s t i c a l  c o r r e l a t i o n  w i t h  t o t a l  z inc,  b u t  w i t h  much more sca t te r .  
For t h e  U n i v e r s i t y  o f  Alaska method a  h igh  p r o p o r t i o n  o f  very  h i g h  r e a d i l y  e x t r a c t -  
a b l e  values were found for-samples w i t h  low t o t a l  z i n c  (and lead and copper) contents.  

The d i f f e rences  between t h e  r e a d i l y  e x t r a c t a b l e  values f o r  concentrated ex- 
t r a c t a n t  (measured i n  t h e  f i e l d )  and the  values f o r  d i l u t e d  e x t r a c t a n t  (measured 
on sieved samples i n  t h e  lab)  a r e  probably due t o  t h e  f o l l o w i n g  fac to rs :  

I .  The r e a d i l y  e x t r a c t a b l e  metal i s  usual l y  h ighe r  i n  t h e  -80 mesh f r a c t i o n ,  
so the  values f o r  s ieved samples would be expected t o  be h ighe r  than the  unsieved 
samp l es. 

2. Dry ing t h e  sample may have strengthened t h e  bonding o f  some base metals 
so they are  no longer a v a i l a b l e  t o  t h e  ex t rac tan t .  

3. The h igher  c o n t e n t - o f  ions.  i n  t h e  concentrated e x t r a c t a n t  may release 
more heavy metal by base exchange processes. 

4. The pH o f  ,the concentrated and d i l u t e  e x t r a c t a n t s  may d i f f e r  s l i g h t l y ,  
so t h e  ex ten t  o f  e x t r a c t i o n  o f  base metals i n t o  t h e  o rgan ic  phase w i l l  d i f f e r  
s l  i g h t l y .  

5. Er rors  may have been made i n  t h e  f i e l d  t e s t s ,  o r  t h e r e  were d i f f e rences  
i n  determining t h e  end po i  n t  o f  t h e  reac t ion .  

Probably f a c t o r s  1 ,  2 and 5 a re  the  main sources o f  t h e  d i f f e rences .  



FoP *he u r  vers  l f - y  o f  A asKa metncd,  add - 37a r a c r o f r  caus ,  ng a l ack  o f  
'23-'e a' on w t h  *he ?a-a 2 nc co7renT are: 

The amoun- 3 t  d +r z o l e  so1yD'e n wn "e gas0 ne, and tDe r a t e  o f  
ss  u+ ,3n  st "he d r r  zone n gsso ye, s-e qu -e sen5 " ve t o  tempera+ure, so t h a t  
3 t ? e r e n +  ~ a r c n e s  oL d ~ r h  m n e  3 0 , u t " o n  * e ~ d  t o  3 '-e- 9 s--eng+n .. 

2, The pH 5 n o t  b u f i e r e d ,  so +t-2 t,eavy me'a S X ~ T ~ C T  on may vary  :t-~ r a t e  
3-d ex'ei t .  T h l  s 5 not  Kely ' o  oe a serloUs p-OD em w t h  mosr stream sed~menrs,  
ZIJ* may oe w ; t h  s o # i s ,  

The d lu+ea tlawkes ex+ -ac -av  was -0- +esred Dn the  brr eved samples i n  t h e  
e .d ,  c u t  +he = g s u . t s  seem *s show :hat n t h e  tio ; area 7 h . s  T e - d  melhod 

w I I deteca ms- 3f t h e  anomaf es round by The Totax metai  anatyses, and w : l  l 
pPoduce a rnlnqmbm nUmbe" ot spur ous anoma es, 

Arsen . c 

o-her -eg:ons, aTsen = has beeq rouna usetu as a p a + n f y n d e r  element f o r  
g o a d  degoSif5,  Acsenspyr7-e s pbeSe?t a t  t n e  Dawson N ne. n o r a e r  TO t e s t  +he 
app caD +y O T  a rsenrc  ana bses 1 Tr,e H o i '  s a-ea, 5 x s t ream sed-ments and - $8 '3Ck samp es were ana y;ed ~ D P  a r s e q i ~  1 T a ~  ss 6 and 7 , ,  The anallyres o f  
b ack s a t e  away from m peps za+,oa samp es 5Ex 8, SEi64, arid 5E 86 4n Table 6 )  

?d cs-e a background ou 5- 0 ppm, I apprax ma+e agpeeme?r d +h da ta  ' n  t h e  
1 'e-aTure, Compared -o 'h s, s a r e  "ear "he Dawson Mwe tsamp .es  5E!65A and B, 

Tao !e  0. and severa s f  'he sr-earn 59d menf samp e5 f-om anomaly groups I and 3 
:Tab!e 7 '  a r e  d s*:netry +o sc-ong y anoma ous, jampie 49, f-om t h e  s t r onges t  
p a r t  o i  anomam$, group 3, s The mosT 5'-ong y an9ma w s ,  r u g g e s f ~ ~ g  t h a t  more 
g o l d  may be p resen t  , n  r h ! s  area tnaq af 'ne Y?own rniaes. 

TWELVEM~E CREEK AREA 

Four days Hebe spen- geo ~ g ~ z a  mappfisg o r  a rntee-man par+y a t  t h e  head 
T ~ e l v e m n  e Afa about 'en rn .$es  s x r h  o -  H 3 l 1  s a  'h s worK was done t o  f o l l o w  - I t e  repor ted  ~p weaK t o  mode-ate ge3cnemaca anoma, es and x c u - t e ~ e s  3: cha C O P ~ I  

oy r s W b e r +  and Race ' 9643. Most at -be mapp I ng Has dope a 3rlg 10gg, ~7g -oads, b u t  
a few ?-averse5 o t r  -he roads were made. 

The socks sf t he  area a r e  summar zed and descr oed n gure 7 ,  Metamorphac 
t o c ~ s  0: t he  Wales Group ,Condon, ' 9 6  ; s-e p reseq t  n the  sou thern  p a r t  o f  t h e  
area. Condon g ves t h e  age oar tnese  - 3 ~ k s  as ";r~bab.-y pre-Ordov c , a n  t o  Devonian". 
Homogeneous g-eensrsne and graywacke o f  +he Wales g-oup, with poor  TO f a i r  f o l i a t i o n ,  
a r e  exposed a 6 o Q g  'he east-west po ra ' on  o f  Twervern" l e  Creek va !  l e y -  F o l i a t i o n  and 
composdt~onar  bandnng Decomes more sDvious Toward t h e  south edge o t  t h i s  u n i t .  
The marbie, b a ~ a e d  green s z h l s r ,  and b ack p h y l  t e  sna s c h l s r  t o  +he south a r e  
mos t l y  +hYnig 'qterqayesed, h i g n J y  forded and sheared, n d l v l d u a :  beds t y p i c a l l y  
do n o t  p e r s ; s r  a!ong s t r o k e  because o4 c ose t o l d , n g  and shear ing  o u t  o f  f o i d  
* 'mbs, 'he m a ~ o r  +y of  The Wales g-oup, n c n u d  ~g much o f  t h e  g-eenstone s c h i s t ,  
l s  be !eved t o  De o f  sedrmenTary o r  g 7 ,  'h95 conc us  on i s  based on t h e  presence 
o; maro,e and p n i ! \ t e  $ ? + e t  ayered w t h  The g-eeqscb s t ,  and apparent  sedimentary 
+exTures. However, some greensfone s ~ h l s t  can t s  IS s t r e a ~ e d  amygdu!es and appears 
t o  De o f  'gneol~s o r i g  n o  0"hes mass de homoge?eouS g 8 ~ e e n r t 3 n e  may a l s o  be o f  igneous 
o r  gTn, 



GEOLOGICAL MAP O F  TWELVEMILE CREEK AREA 



Younger u n f o l i a t e d  o r  weakly f o l i a t e d  graywacke, st l t s tone,  a r g i l i i t e ,  and 
s l a t e  a r e  exposed no r th  o f  the  Wales group. These rocks are  s!mf l a r  t o  t h e  rocks 
west o f  H o l l i s .  U n f o l i a t e d  a n d e s ~ t e  probably belonging t o  t h i s  younger group o f  
rocks i s  exposed a t  one l o c a l i t y  no r th  of  Twervemi , e  Creek, and appears t o  be i n  
f a u l t  con tac t  w i t h  greenstone s c h i s t  o f  t h e  Wales group. Far ther  west, dark 
graywacke l i e s  between the  Wales group and t h e  i jgh tep-co lored sediments f a r t h e r  
nor th.  

Dikes o f  diabase, andes~ te ,  and d i o r i t e  c u t  t h e  Wales group i n  var ious  p laces.  
These d ikes  a r e  u n f o l i a t e d  except l o c a l l y  a long t h e i r  margins, and a re  apparent ly  
l a t e r  than t h e  major deformation o f  t h e  Wales group. A Barge d i o r i t e  p l u t o n  i s  
shown by Condon (1961) immediately nor thwest  o f  t h e  map area. A few small patches 
o f  d i o r i t e  probably r e l a t e d  t o  t h i s  mass were noted I n  t h e  most nor thwester ly  
exposures on t h e  map, and a  poor ly  exposed mass o f  d i o r i t e  I S  present  a t  t h e  
i n t e r s e c t i o n  o f  t h e  Cave Creek and Twelvemile C r e e ~  roads. 

The Wales group has been s t r o n g l y  fo lded  and deformed along axes pBung ing  
nor thwester ly  a t  a  shal low angle. A n o r t h e r l y  f a u l t  ir postu lated as t h e  s imp les t  
exp lanat ion  f o r  t h e  apparent d ~ s c o n t i n u i t y  o f  rock  unsts across Cave Creek, b u t  
complicated f o l d i n g  combined w i t h  shear ing o u t  o f  some u n i t s  1s an a i t e r n a t i v e  
exp lana t~on .  I n  a t  l eas t  one locat ion,  t h e  con tac t  o f  +he Wales group w l t h  t h e  
younger vo l can i cs  and sediments t o  t h e  n o r t h  , s  a t a u i t  w i t h  an app rox~mate l y  
east-west t rend.  

Two o l d  prospects were examined du r ing  t h e  work, and t races  o f  c h a l c o p y r i t e  
were observed I n  a  number o f  places. A t  l o c a l i t y  i (F igure  7 1 ,  a  se r ies  o f  d i s -  
cont inuous qua r t z  ve ins t rend ing  NlOE and d ipp ing  80°NW conta lns small amounts o f  
c h a l c o p y r i t e  and t e t r a h e d r i t e - t e n n a n t i t e .  A sample o f  se lected ve in  ma te r i a l  
contained 0.06 ounces per  t on  gold and 8.64 ounces per  t o n  s i  l ver .  Some p y r i t e  
! S  p resent  i n  and near t he  veins. The count ry  rock  ! s  massive l i g h t  gray dolomi te.  
These showings have been prospected by an a d i t  IEO f e e t  iong and by several  p i t s .  
l t  i s  l i k e l y  t h a t  t h i s  i s  t he  D o l l y  Varden depos i t  described by Wright  and Wright  
(1908, p. 162). The exposed m i n e r a l i z a t i o n  appears t o o  spo t t y  t o  be o f  i n t e r e s t  
by i t s e l f ,  

A t  l o c a r i t y  2, an 18-foot a d i t  and an 8- foo t  wcnze were d r ~ v e n  on a  c a l c ~ t e  
ve ln  w i t h  no obvious s u l f i d e  m ~ n e r a l  l z a t i o n .  The count ry  rock a t  t h i s  prospect  
4s marble. The loggers mentioned o t h e r  p i t s  and a d r t s  i n  t h i s  v i c i n i t y ,  b u t  
apparent ly  none a r e  o f  any s ize .  The Marble Hear t  lead prospect mentioned by 
Brooks (1902) l i e s  a s h o r t  d is tance south o f  t h e  map area and was n o t  v i s i t e d  by 
the  w r i t e r s .  

A t  l o c a l i t y  3, cha l copy r i t e  occurs i n  a p lana r  quar tz  ve ln  about one inch 
t h i c k .  The rock  a t  t h i s  p o i n t  i s  s t r o n g l y  deformed amygdaloidal lava, w i t h  
ptygmat lca l  l y - fo lded  q u a r t z - c a l c i t e  ve ins.  The undeformed quar tz -cha lcopyr i te  
ve in  i s  e v i d e n t l y  l a t e r  than the  major deformat ion.  A s h o r t  d is tance west o f .  
l o c a l i t y  3, Herber t  and Race (1964) repor ted  c h a l c o p y r i t e  i n  I !mestone and ob- 
t a ined  an assay o f  0.3% copper on a  sample o f  t h e  m ine ra l i za t i oq ,  Traces o f  
c h a l c o p y r i t e  were noted i n  a  quar tz  v e i n  c u t t i n g  greenstone near t he  extreme 
nor theast  corner  o f  t h e  mapped area. Narrow zones o f  d issem~nated p y r i t e  rn 
calcareous greenstone, i n  dikes, and ad jacent  t o  smal!  quar tz  veins a r e  present  
a t  several  p laces i n  t h e  western p a r t  o f  t h e  area. 



Tabse 8. Analyses o f  s t ream sed~men t  sampres, Twe!vem; l e  Creek area 
Ad! analyses i n  ppm excep i  t e l d  t e s t  ( n  m r l  l I ! ~ t e r s  of 
dath izone  solution, 

Map No. Sam~ i e No. F i e l d  t e s r  

* Analyzed a f t e r  d r y i n g  and s i e v i n g  

Samples p r e f i x e d  5L, 5E and 5C analyzed by Rocky Mounta in  Geochemical Labo ra to r i es .  
Anaiyses o f  samples p r e f i x e d  R from Herbe r t  and Race (1964) .  
- -- -- -- - -- - - 

Specular hemat i te-coated f r a c t u r e s  a re  p resen t  s p o r a d i c a l l y  throughout  t h e  area, 
e s p e c i a l l y  i n  and near  marble.  

Table 8 l i s t s  t h e  geochemical data on s t ream sediments, i n c l u d i n g  samples 
p rev ious l y  r e p o r t e d  by H e r b e r t  and Race (1964) .  Z i n c  i s  modeea+e:y anomalous i n  
t h e  southeastern p a r t  o f  t h e  map area (samples 27, 29, 30, 31) .  Weak t o  moderate 
lead anomalies have been de tec ted  i n  t r i b u t a r i e s  t o  Cave Creek (6 ,  7, 8 )  and 
severa l  samples a r e  s l i g h t l y  anomalous i n  molybdenum ( 9 ,  26, 3 8 )  and copper 
(15, 16. 291. 
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