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southeastern A1 aska 

David A. Brew, A .  T. Ovenshine, Susan M. Ka r l ,  and Susan J. Hunt 

INTRODUCTION 

Th i s  r e p o r t  cons is ts  o f  t h ree  main items: (1 )  the  geolog ic  map (sheet  1 
o f  Z), ( 2 )  t he  c o r r e l a t i o n  o f  map u n i t s  (sheet  2 o f  2) ,  which inc ludes  an 
i n s e t  map r e l a t i n g  d i f f e r e n t  p a r t s  o f  t h e  map t o  t he  c o r r e l a t i o n  o f  map u n i t s  
and t o  (3 )  the  d e s c r i p t i o n  of map u n i t s  ( t h i s  pamphlet). 

The i n s e t  map on sheet 2 shows t he  major geo log ica l  elements o f  t he  map 
area. They are, f rom west t o  east, (1) the  Alexander b e l t ,  c o n s i s t i n g  o f  
gene ra l l y  unmetamorphosed Lower Paleozoic through Upper T r i a s s i c  rocks 
i n t r uded  by sca t t e red  mid-Cretaceous p l  utons, ( 2 )  t he  Gravina be1 t, c o n s i s t i n g  
of unmetamorphosed t o  h i g h l y  metamorphosed, v a r i a b l y  def ormed Upper 
Ju rass i c (? )  through mid-Cretaceous f l y s c h  and vo lcan ic  rocks  i n t r uded  by bo th  
mid- and Upper Cretaceous p lu tons,  and ( 3 )  t h e  Mainland b e l t ,  c o n s i s t i n g  o f  
metamorphic rocks i n t r uded  by Upper Cretaceous, lower T e r t i a r y ,  and mid- 
T e r t i a r y  p lu tons.  Younger than almost a l l  p a r t s  o f  a l l  o f  these be1 t s ,  and 
extending from the  Alexander b e l t  across the  Gravina and onto t h e  mainland 
b e l t ,  i s  t he  lower t o  midd le  T e r t i a r y  Ku iu -E to l i n  b e l t  t h a t  cons i s t s  l a r g e l y  
o f  va r ied  vo lcan ic  rocks, associated plutons, and minor sedimentary rocks.  
Th is  pamphlet descr ibes these b e l t s  i n  t h i s  order: Ku iu -E to l in ,  Alexander, 
Gravina ( i n c l u d i n g  t h e  Duncan Canal-Zarembo I s 1  and-Screen I s 1  ands sub-be] t ) ,  
and Main1 and. 

The Alexander b e l t  corresponds more o r  l ess  t o  t he  Alexander t e r r a n e  o f  
Berg and others  (1978), t he  Gravina b e l t  i s  a r e f i n e d  i n t e r p r e t a t i o n  o f  t h e i r  
Gravina b e l t ,  and t h e  Mainland b e l t  corresponds t o  t h e i r  Taku and Tracy A r m  
te r ranes  which are no t  considered t o  be t e c t o n o s t r a t i g r a p h i c  terranes, bu t  are 
i ns tead  t h e  metamorphosed equ iva len ts  o f  the upper and lower p a r t s  o f  the  
Alexander b e l t  rocks,  r e s p e c t i  ve l y  (Brew and Ford, 1983, 1984a; Brew, 1983a). 

The minera l  depos i ts  and occurrences i n  t he  map area, as known through 
1979, were descr ibed by K a r l  and others  (1980). A b i b l i og raphy  o f  geo log ic  
r e p o r t s  p e r t i n e n t  t o  t he  map area was prepared by B u r r e l l  and o thers  (1982) 
and a  t e l egeo log i c  ana lys is  was made by Le Cmp te  (1981). A se r ies  of r e p o r t s  
on t he  stream-sediment and panned-concentrate geochemistry have a l so  been 
re leased ( C a t h r a l l  and others,  1983a-w) . Several sho r t  r e p o r t s  dea l i ng  w i t h  
s p e c i f i c  geolog ic  and(or ) m inera l  resource t o p i c s  have been pub1 i shed; they  
are r e f e r r e d  t o  where appropr ia te  i n  t he  d e s c r i p t i o n  o f  map un i t s ,  A d d i t i o n a l  
suppor t ing  m a t e r i a l  f o r  t h i s  map, i n c l u d i n g  d e t a i l e d  desc r i p t i ons  o f  d i f f e r e n t  
i n t r u s i v e  su i tes ,  comp i la t ion  o f  f o s s i l  i n f o n a t i o n ,  comp i la t ion  o f  major 
element chemical and geochronol og i ca l  data, and compi la t ion  o f  ava i  1 ab le  
bedrock geochemical data, i s  c u r r e n t l y  i n  p repara t ion .  

A comp i l a t i on  of the  geology o f  t h e  C ra ig  quadrangle t o  t he  south 
r e c e n t l y  became a v a i l a b l e  (Ebe r l e i n  and others, 1983); t he  remaining pa r t s  of 
t h e  Po r t  Alexander quadrangle t o  t he  west were mapped by Loney and o thers  
(1975); t he  geology o f  Adm i ra l t y  I s l a n d  t o  t he  n o r t h  was descr ibed by Lathram 



and o thers  (1965); and t h e  geology o f  the  B r a d f i e l d  Canal quadrangle t o  t h e  
east  i s  c u r r e n t l y  be ing s tud ied  by R. L. E l l i o t t  and R. D. Koch o f  t h e  U.S. 
Geolog ica l  Survey, Men10 Park, Ca l i f o rn i a .  The s t r a t i g r a p h i c  and s t r u c t u r a l  
s tud ies  done by M u f f l e r  (1967) i n  t h e  Keku I s l e t s  and ne ighbor ing p a r t s  of 
Ku iu  and Kupreanof I s l ands  have been incorpora ted  i n  t he  map and d e s c r i p t i o n  
o f  map u n i t s  w i t hou t  mod i f i ca t ion ,  except f o r  t he  i n c l u s i o n  o f  some new 
l i t h o l o g i c ,  pa leon to log ic ,  and i n t e r p r e t a t i v e  in fo rmat ion .  

Th is  map and d e s c r i p t i o n  o f  map u n i t s  incorpora tes  the  r e s u l t s  of some 
spec ia l  s tud ies  o f  g r a n i t i c  and o ther  u n i t s :  Peter  D. B u r r e l l  prepared t h e  
desc r i p t i ons  o f  t h e  i n t r u s i v e  rocks o f  t h e  Admira l ty -Rev i  11 agigedo P l u t o n i c  
Be l t ;  Susan J. Hunt those o f  the  i n t r u s i v e  rocks  o f  the  K u i u - E t o l i n  Be l t ;  
John H. Webster those of t he  g r a n i t i c  rocks o f  t h e  Main1 and Be1 t, 
i nco rpo ra t i ng  some e a r l i e r  work by Robert B. Trumbull;  and R .  A. Loney those 
o f  t h e  U l t r ama f i c  Complex a t  Blashke I s l ands  and Related Rocks. Susan L. 
Douglass con t r i bu ted  pe t rograph ic  i n f o rma t i on  on metamorphic rocks  i n  the  
Gravina and Mainland Be l t s .  H. C. Berg mapped t h e  shore l ines  o f  Zarembo, 
Shrubby, Bushy, Vank, and Sokolo f  I s 1  ands. 

We thank Eugene Tobey o f  Bushwalker Exp lo ra t i on  f o r  a l e r t i n g  us t o  t h e  
occurrence o f  p o s t - g l a c i a l - t i l l  b a s a l t  f l ows  a t  Kah Sheets Bay on Kupreanof 
I s l a n d  and thus i n  t u r n  t o  t he  r e c o g n i t i o n  o f  1) the  ex tens ive  Quate rnary  
f l ows  and l o c a l l y  assoc ia ted under l y ing  sandstones and conglomerates, 2 )  t h e  
Quate rnary (? )  and T e r t i a r y  age o f  t he  remainder o f  the  vo lcan ic  rocks on 
southwestern Kupreanof, and 3) t he  imp1 i c a t i o n s  f o r  t he  p l u t o n i c  and vo lcan ic  
h i s t o r y  o f  t he  Ku iu -E to l i n  b e l t .  We a l so  thank Tobey and Norm Comer ( a l s o  o f  
Bushwalker Exp lo ra t i on ) ,  W i l l  iam Zel  i n s k i  o f  Amoco Minera ls  Ccmpany, and Ed 
Chipp o f  Resource Associates o f  A1 aska f o r  p r o v i d i n g  f o s s i l  c o l l e c t i o n s  f rom 
the  Duncan Canal area. 

F i n a l l y ,  l i k e  a l l  present day geolog ic  workers i n  southeastern Alaska, we 
acknowledge our debt t o  t h e  l a t e  A. F. Buddington, who, dur ing  13 months i n  
t he  f i e l d  i n  1921 through 1925, learned more o f  t he  r eg iona l  geology than 
seems poss ib l e  and who went on t o  w r i t e  t he  o n l y  comprehensive d e s c r i p t i o n  and 
syn thes is  avai 1  ab le  f o r  t he  r eg ion  (Buddington and Chapin, 1929). 



DESCRIPTION OF MAP UNITS 
[4LJ SURFICIAL DEPOSITS ( ~ o l o c e n e  and(or)  P le is tocene)- - Inc ludes a1 luvium, 

col luvium, t i d a l  mudflat deposi ts,  and some g l a c i o f l u v i a l  deposi ts.  The 
d i s t r i b u t i o n  of most l a r g e  areas of s u r f i c i a l  depos i ts  was mapped i n  the 
f i e l d ,  bu t  t he  depos i ts  have no t  been s tud ied  i n  d e t a i l ;  many smal l  areas 
are no t  shown. 

KUIU-ETOLIN BELT 
B e l t  i n f o r m a l l y  named by Brew and o thers  (1979) and rede f i ned  by Brew and 
M o r r e l l  (1983). 

EXTRUSIVE AND INTRUSIVE VOLCANIC ROCKS OF KUIU-ETOLIN VOLCANIC-PLUTONIC BELT 
(Quate rnary  and Te r t i a r y ) - -D i ve r se  vo lcan ic  rocks exposed i n  a  broad area 
extending from northea-stern Ku iu  southeastward through Kupreanof and Zarembo 
Is lands;  as mapped, d i v i d e d  i n t o :  

DEl Ext rus ive  Basal t i c  Rocks and Under ly ing Sediments (Holocene and(or )  
Pleistocene)--Fresh, l o c a l l y  po l ygona l l y  j o i n t ed ,  dark greenish gray, 
dense, ve ry  f i ne -g ra i ned  t o  aphan i t i c  magnet i te-bear ing o l i v i n e  b a s a l t  
and minor pyroxene basa l t ;  i n d i v i d u a l  f lows are as much as 10 m t h i c k  
and a re  columnar j o i n t ed ;  most f l ows  are less  than 1 m t h i c k .  
Under la in  l o c a l l y  by aa f lows and mafic vo lcan ic  b recc i a  i n  l aye rs  up 
t o  0.5 m t h i c k  and by l o c a l l y  der ived, p o o r l y  sorted, well-bedded 
brown- t o  gray-weathering conglomerate, pebbly sandstone, sandstone and 
minor s i l t s t o n e  deposi ted i n  f l u v i a l  o r  beach environment. Quar ry  on 
peninsu la  i n  Kah Sheets Bay exposes p o l y m i t i c  g l a c i a l  t i l l  t h a t  i s  
mapped w i t h  t h i s  u n i t  i n  smal l  lens under dense aphan i t i c  basa l t ;  whole 
u n i t  i s  i n t e r p r e t e d  t o  be P le is tocene  or  younger. Three whole-rock K- 
A r  ages on basa l t s  from a few m i l es  south o f  Kah Sheets Bay gave ages 
o f  0.272+0.085, 0.262i-087, and 4.04+6 -95 Ma (M. A. Lanphere, w r i t t e n  
commun. ,-1972). €xpo&d along sou tF  shore o f  Kupreanof I s 1  and from Kah 
Sheets Bay t o  Douglas Bay and from west of Totem Bay t o  beyond P o i n t  
B a r r i e  and a t  I nd i an  P o i n t  and on High Cas t l e  I s l a n d  i n  Duncan Canal. 
Equ iva len t  rocks may be inc luded  w i t h  Basa l t  and Other Ma f i c  Ex t rus i ve  
rocks u n i t  (QTb), p a r t i c u l a r l y  a long Rocky Pass and near t he  mouth o f  
I r i s h  Creek. 

Ex t rus i ve  and I n t r u s i v e  Vol can ics  and Vol cani  c l  a s t i c  Rocks (Qua te rna ry (? )  
and T e r t i  ary)--Camp1 i cated i n t r u s i  ve and e x t r u s i  ve vo lcan ic  p i l e  best 
exposed on southwestern Kupreanof I s l  and, may i nc l ude  rocks t h a t  should 
be assigned t o  Ex t rus i ve  B a s a l t i c  Rocks and Under ly ing Sediments u n i t  
(Qb)  bu t  which cannot be d i s t i ngu i shed  i n  t he  f i e l d  f rom o lde r  
basal t s ,  O r i g i n a l l y  considered t o  be t he  southeastern, and more va r i ed  
extens ion o f  Adm i ra l t y  I s l a n d  Volcanics u n i t  named by Loney (1964) and 
assigned a 1  a te  Eocene t o  01 igocene age on Adm i ra l t y  I s 1  and; t h a t  age 
rev i sed  t o  Eocene t o  Miocene(?) by Lathram and o thers  (1965); recen t  K- 
A r  da t i ng  (G. E. P la fke r ,  o r a l  comun., 1982) of vo lcan ic  rocks t h e r e  
i nd i ca tes  a  Miocene age. However, t he  Adm i ra l t y  vo lcan ics  are now 
considered t o  be a d i f f e r e n t  bu t  p o s s i b l y  t ime-equi va len t  u n i t .  Time- 
and l i t h o - s t r a t i g r a p h i c  r e l a t i o n s  are uncer ta in ,  bu t  dominant r h y o l i t e s  
and basa l t s  appear t o  have erupted a t  undetermined times and i n  no 
obvious o r  s imple sequence from Paleocene (as i n d i c a t e d  by t he  age o f  
the 1 oca l  l y  unde r l y i ng  Kootznahoo Format i  on) t o  Holocene ( as i n f e r r e d  
from the  poss ib l e  i n c l u s i o n  o f  Qua te rnary  vo l can i c  rocks i n  the  
u n i t ) .  The u n i t  may i nc l ude  rocks erupted throughout t h e  T e r t i a r y  and 
Quaternary,  bu t  i t  i s  be l ieved  l i k e l y  t o  have a s i g n i f i c a n t  Ol igocene 
break. S t r a t i g r a p h i c a l l y  compl icated w i t h  major l i t h o l o g i c  types 



occu r r i ng  r epea ted l y  throughout the  sect ion.  Some suggest ion t h a t  
A l t e r e d  De l l en i t e ,  etc. u n i t  (QTf) ,  and Gabbro and Microgabbro u n i t  
(Tmgb) occurs o n l y  low i n  t he  sect ion.  S i l i ceous  V o l c a n i c l a s t i c  Rock 
u n i t  (QTc) occurs i n  and around Rhyo l i t e ,  Rhyodacite, etc.  u n i t  (QTr ) ;  
see a l so  Muf f le r  (1967); as mapped, d i v i ded  i n t o :  

Vent Brecc i  a--Angul ar  t o  subangul ar b locks o f  f i ne -g ra i ned  1  i ght  
g ray  s i l i c i c  vo l can i c  rock  rang ing  from 5 mn t o  15 cm w i t h  e i t h e r  
no m a t r i x  o r  1  i t t l e  ( l e s s  than 15 percent )  m a t r i x  o f  ve ry  f i n e  
g ra ined  dark gray vo l can i c  rock o r  chalcedony; crops out on 
southeast shore o f  Zarembo I s 1  and southwest o f  Round Po in t ,  and i n  
Kadake Creek drainage, west o f  Kadake Bay and n o r t h  o f  Washington 
Bay, a l l  on Ku iu  I s 1  and. 

Rhyo l i te ,  Rhyodacite, and Related S i l i c e o u s  Ex t rus i ve  and I n t r u s i v e  
Rocks--Aphanit ic t o  f i n e l y  c r y s t a l l i n e ,  gene ra l l y  quar tz  and 
fe ldspar  p o r p h y r i t i c ;  C . I .  l e ss  than 1. L o c a l l y  layered, 
spheru l  i t i c ,  and(or)  m ia ro l  i t i c ;  l i g h t  gray f resh; bu f f ,  whi te,  
green 1  avendar, maroon, o r  p i nk  where a1 tered; general l y  r u s t y  
weathering. P y r i t e  and zeol  i tes common. Many exposures are 
t e x t u r a l l y  compl icated mix tu res  o f  d iscont inuous m sca le  f 1  ow 
1  ayered, b recc i  ated, spherul  i t i c ,  and phenocryst ic  rocks.  
Heterogeneous s t r a t i  graphy inc ludes 1  ava flows, obs id ian  f 1 ows, 
lahars ,  welded and nonwelded ash, t u f f ,  and l a p i l l  i, a l l  c u t  
l o c a l l y  by p o r p h y r i t i c  r h y o l i t e  and rhyodac i t e  dikes.  Extreme 
a1 t e r a t i o n ,  b recc i  a t ion,  a t t i t u d e s  o f  1  ayer ing,  and d i k i n g  
i d e n t i f y  vents and domes; massive s t r u c t u r e l e s s  i s 0 1  ated r h y o l  i t e  
bodi  es suggest p l  ugs; co l  umnar- j o i  n ted c l  i f f  exposures i n  excess 
o f  100 m t h i c k  a re  i n t e r p r e t e d  as coo l i ng  u n i t s .  Exposed west o f  
P o r t  Camden and Ku iu  I s land ,  on southwest and south c e n t r a l  
Kupreanof I s 1  and, southwest f arembo I s 1  and, and northwest E t o l  i n  
I s land .  Probably  i n  p a r t  r e l a t e d  t o  A l t e r e d  D e l l e n i t e  (Qua r t z  
L a t i t e )  Flows u n i t  ( Q T f ) .  

A1 t e r e d  D e l l e n i t e  (Qua r t z  L a t i  t e )  Ex t r us i ve  Rocks--Medium t o  1 i g h t  
gray, fl aggy weathering, gene ra l l y  a l t e red ,  f e l s i c  f l o w  rock. 
Contains m i  c rophenocryst ic  c l  i nopyroxene i n  p l  ag ioc l  ase 
groundmass, w i t h  quartz,  K-feldspar,  green b i o t i t e ,  and 
p lag ioc lase-quar tz  mymek i te .  Subordinate weathered 
i n t r a fo rma t i  onal pebble conglomerate and l o c a l l y  o v e r l y i n g  b recc i a  
suggest a1 t e r a t i o n  was deu te r i c  (Muff1 er,  1967).  I n t e r c a l  ated 
w i t h  b a s a l t  and w i t h  p lan t -bear ing  sandstone o f  Kootznahoo 
Formation; c u t  by gabbro, basa l t ,  andesi te,  and r h y o l  i t e  dikes.  
Exposed near P o r t  Camden, B i g  John Bay, Rocky Pass and Keku S t r a i t  
on eastern Ku iu  and western Kupreanof I s 1  ands. 

Andesi te and Other In te rmed ia te  Ex t rus i ve  Rocks--Dark gray f resh ,  
green t o  maroon a1 tered, b l  ocky weathering, pyroxene and f e l  dspar 
p o r p h y r i t i c ,  massive t o  ves i cu l a r  and arnygdaloi dal  f l ows  10-50 cm 
t h i c k .  Apparent ly  i n t e r c a l  ated w i t h  basal t s  i n  southern Rocky 
Pass area between Kuiu  and Kupreanof Is lands,  a lso  occurs i n  south 
c e n t r a l  Kupreanof I s 1  and, and near exposures o f  Rhyol i te,  
Rhyodacite, etc., map u n i t  (QTr )  near Kah Sheets Lake, and on 
southwestern Zarembo I s 1  and. 

Basa l t  and Other Maf i c  Ex t rus i ve  Rocks--Dark gray, r u s t y  weathering, 
p l a t y ,  b locky,  or  columnar j o i n t e d  f lows 50 cm t o  several  meters 
t h i c k .  Canmonly ves i cu l a r  and amygdaloidal; amygdule f i l l  ings 
i nc l ude  c a l c i t e ,  ep i  dote, chalcedony, ch l  o r i  te,  and zeol  i tes, i n  
order  of decreasing abundance. P l a t y  f 1  ows are pyroxene 
rn ic roporphyr i t i c ;  massive f l ows  may con ta in  magnetite, pyroxene, 



and 01 i v i ne .  I n t e r c a l a t e d  ma f i c  t u f f  and f l o w  b recc i a  o f  uneven 
thickness, l ess  than 1 meter t h i c k .  Sec t ion  o f  g e n t l y  east -  
d i pp ing  f lows  g rea te r  than 500m t h i c k  extends from Po r t  Camden on 
Ku iu  I s 1  and, across Rocky Pass t o  western Kupreanof I s 1  and; a l so  
exposed on nor thwestern Zarembo I s 1  and. Most ex tens i  ve vo l can i c  
u n i t  i n  t h e  Ku iu -E to l i n  b e l t ;  may a lso  u n d e r l i e  much o f  exposed 
e x t r u s i v e  vo l can i c  sec t i on  on Kuiu, Kupreanof and Zarembo 
Is lands .  Ma f i c  d ikes and smal l  l o c a l i z e d  flows occur h igher  i n  
t h e  sect ion.  

V o l c a n i c l a s t i c  Depos i ts - - Inc ludes unsorted and sor ted  p y r o c l a s t i c  
deposi ts,  f e l s i c  t o  ma f i c  t u f f ,  l a p i l l i  t u f f ,  t u f f  breccia,  and 
b lock  and ash deposi ts.  A lso inc ludes  f e l s i c  t o  ma f i c  lahars  and 
01 i gomic t i c  conglomerates. Deposi ts range from massive, m a t r i x  
supported, and 10 ' s  of meters t h i c k ,  t o  well-bedded on a cm scale, 
w i t h  graded beds, and t h i n n i n g  and f i n i n g  upwards cyc les.  
Tuffaceous depos i ts  are g e n e r a l l y  a l t e r e d  t o  pa le  green c lay;  ashy 
hor izons are l o c a l l y  s i  1  i c i f i e d .  Coaly p l  ant  ma te r i  a1 i s  rare,  
bu t  present  where bedding i s  we1 1-devel oped. Maf i c  mate r i  a1 
subord inate t o  f e l  s i c  ma te r i a l ,  quar tz  subord inate t o  fe ldspar ,  
and p y r i t e  i s  spare bu t  ub iqu i tous.  Deposi ts l a p  on to  vo lcan ic  
centers  i n  t he  v i c i n i t y  of Tunehean, Lovelace, and Kushneahin 
Creeks, and are i n t e r c a l a t e d  w i t h  e x t r u s i v e  rocks a t  severa l  
h o r i  rons. 

Dikes, S i l l s ,  and Ex t rus i ve  Rocks--Mutually cross c u t t i n g  network o f  
dikes, f lows, s i l l s ,  and brecc ias rang ing  i n  composi t ion f rom 
b a s a l t  t o  r h y o l i t e .  Extremely complicated, heterogenous, 
outcrops; may i nc l ude  xenol i ths  o f  metamorphic coun t ry  rock.  Best 
exposures assoc ia ted w i t h  g r a n i t i c  i n t r u s i o n  west of Threemile A r m  
on Ku iu  I s land ,  and on Conclusion and Zarembo Is lands .  
I n t e r p r e t e d  t o  be feeder system o f  vo lcan ics  i n  these areas. 

Brecc i  a  and Aggl me ra te - -Poo r l y  exposed enigmat ic 1  i ght and dark 
g ray  i n t e r 1  ayered vo lcan ic  graywacke and maf i c  t u f f  b recc i a  o f  
basal t i c  ( ? )  composit ion; crops out  on i s o l a t e d  r e e f s  i n  
Kashevarof Passage o f f  no r theas t  Pr ince  o f  Wales I s land .  

INTRUSIVE GRANITIC AND OTHER ROCKS OF KUIU-ETOLIN V O L C A N I C  PLUTONIC BELT 
(Miocene and(or ) 01 i gocene--Prel im ina ry  K - A r  determi na t ions  o f  about 20-22 
Ma ob ta ined  on rocks from the  Gran i t e  o f  Cen t ra l  and Nor thern E t o l i n  I s l a n d  
(Tmge) (M. A .  Lanphere, w r i t t e n  communs., 1981, 1982) ; p r e l  im i  na ry  
desc r i p t i ons  g iven by Hunt (1984) ; as mapped, d i v i ded  i n t o :  

A l k a l i  G ran i t e  S a t e l l i t i c  t o  G ran i t e  of Cen t ra l  E t o l i n  I s l a n d - - B i o t i t e -  
amphibole a1 k a l  i gran i te ,  g ran i te ,  and a1 k a l  i quar tz  syeni  t e  w i t h  m i  nor 
amounts o f  quar tz  syen i t e  t o  syeni te .  Massive, non fo l ia ted ;  
a l l o t r i o m o r p h i c  t o  hypidiomorphic;  equ igranul  ar  t o  s e r i  ate; medium- t o  
ve ry  coarse-grained; C . I .  01  t o  13; weathers t o  a  d i s t i n c t i v e  pa le  
orange t o  white; general 1  y  homogeneous a t  outcrop sca l  e. Fe l  dspar 
minera logy cons i s t s  of w e l l  developed p e r t h i t i c  a l k a l i  fe ldspar ,  
commonly in te rg rown w i t h  quar tz  i n  a  coarse graphic  tex tu re ,  and 
general absence o f  p l ag ioc l ase  as a separate fe ldspar  phase; 
d i s t i n c t i v e  ma f i c  minera logy inc ludes  blue-green t o  b l ue  ( sod i c )  
amphi bo le  (hornblende and r i e b e c k i t e ) ,  dark brown, o f t e n  r edd i  sh-brown, 
b i o t i t e ,  and 1 ocal  l y  abundant green ( i r o n - r i  ch) pyroxene which may a1 so 
be assoc ia ted w i t h  r a r e  i r o n - r i c h  01 i v i n e  ( f a y a l  i t e ) ;  accessory 
minera ls  are f r e s h  and coarse-grained and i nc l ude  sphene, a l l a n i t e ,  
r a r e  f l u o r i t e ,  and magnet i te  which i s  l o c a l l y  e i t h e r  r a r e  o r  abundant. 
U n i t  i s  exposed i n  severa l  bodies and numerous unmapped dikes and smal l  
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p lugs  s a t e l l i t i c  t o  the  G ran i t e  of Cen t ra l  E t o l i n  I s l a n d  (Tmge). . 
S i m i l a r  t o  t h a t  same body i n  general appearance, bu t  i s  coarser-  
grained, more granular ,  l acks  m ia ro l  i t i c  c a v i t i e s ,  and has an unusual 
maf i  c  mineralogy. 

G ran i t e  o f  Cen t ra l  and Nor thern E t o l  i n  I s 1  and--Hornblende-bioti  t e  
g ran i te ,  a l k a l i  g ran i te ,  quar tz  syeni te,  and a1 k a l i  quar tz  syeni  te;  
massive, non fo l ia ted ;  a l l o t r i m o r p h i c  t o  hypidiomorphic; equ igranular  
t o  s e r i  ate; medium- t o  coarse-grained; C . I .  01  t o  07; weathers t o  a 
d i s t i n c t i v e  pa le  orange t o  whi te;  m ia ro l  i t i c  c a v i t i e s  common, o f t e n  
r u s t y  weathering; gene ra l l y  q u i t e  homogeneous a t  outcrop sca l  e. 
Feldspar minera logy cons i s t s  o f  common, bu t  o n l y  r a r e l y  pervasive,  
graphic  and micrographic  i ntergrowths of quar tz  and we1 1-developed 
m i c r o p e r t h i t i c  a l k a l i  fe ldspar ;  maf i c  minera logy cons is ts  o f  dark brown 
t o  greenish-brown b i o t i t e  and gene ra l l y  subord inate green t o  blue-green 
hornblende, bo th  o f  which a re  o f t e n  p a r t i a l l y  a l t e r e d  t o  c h l o r i t e ;  
accessor ies i n c l  ude sphene, a1 1 an i te ,  and 1 o c a l l y  abundant magnet i te;  
ep ido te  f i l l s  m i  a r o l  i t i c  c a v i t i e s  i n  severa l  places. Minor amounts o f  
f ine-  t o  medium grained, p o r p h y r i t i c  b io t i te -hornb lende  quar tz  
monzonite, quar tz  syeni te ,  and g r a n i t e  (C.I. 03-10), f r e q u e n t l y  
con ta i n i ng  up t o  10 percent  rounded, very  f i n e  gra ined maf i c  (about 
C. I. 40) i nc l us i ons  occur, general l y  near t h e  margins. U n i t  forms the  
core of the  l a r g e  composite p l u ton  on c e n t r a l  E t o l i n  I s land ,  and i s  
bes t  exposed t h e r e  along Burne t t  I n l e t ;  a l so  exposed as smal l  bodies on 
Brownson Is land,  near Fisherman's Chuck, i n  t h e  N ib lack  Is lands,  and i n  
numerous smal l  unmapped p lugs and d ikes w i t h i n  the  m i g m a t i t i c  rocks 
sur rounding the  core; on nor thern  E t o l i n  I s land ,  i t  forms t he  p l u t o n  a t  
Bess ie  Peak as w e l l  as several  small p lugs and d ikes which invade t he  
adjacent coun t ry  rocks and t h e  migmat i te  a t  A n i t a  Bay. The body a t  
Bessie Peak has a more homogeneous composi t ion and c a r r i e s  more f i n e -  
gra ined ma f i c  i nc l us i ons  than does the  body a t  Bu rne t t  I n l e t .  

Migmati t i c  G r a n i t i c  Rocks o f  Cent ra l  and Nor thern E t o l  i n  I s 1  and-- 
Hornblende-biot i te-pyroxene quar tz  monzodior i te,  quar tz  monzonite, 
g ranod io r i t e ,  quar tz  d i o r i t e ,  and d i o r i t e  paleosomes invaded by 
neosomes of these same composit ions as w e l l  as o f  g ran i te ,  a1 k a l i  
g ran i te ,  and quar tz  syeni te .  Massive, ext remely  heterogeneous, and 
gene ra l l y  non fo l i  ated; hypidiomorphic t o  a l l  o t r iomorphic ;  equi  granul  ar 
t o  s e r i a t e  t o  p o r p h y r i t i c ;  g e n e r a l l y  f i ne -  t o  medium-grained; C . I .  10 
t o  50 (paleosomes), 03 t o  25 (neosmes).  Fe ldspar  minera logy cons is ts  
o f  zoned p lag ioc lase ,  i n  places rimmed by potassium fe ldspar ,  abundant 
" c l o t s "  o f  i n t e r s t i t i a l  potassium fe ldspar ,  and gene ra l l y  r a r e  
micrographic  in tergrowths;  h i g h l y  in tergrown and general 1 y subophi t i  c 
mafic m inera ls  i n  t he  more d i o r i t i c  phases cons i s t  o f  abundant pa le  
c l inopyroxene, l o c a l  a d d i t i o n a l  orthopyroxene, bo th  occu r r i ng  as cores 
i n  green-brown hornblende, associ ated pa l  e-green f i b r o u s  secondary 
amphi bole, brown b i o t i t e ,  and very  r a r e  01 i v i ne ;  accessor ies i nc l ude  
sphene, apa t i te ,  magnetite, and r a r e  a l l a n i t e .  U n i t  makes up t he  ou te r  
p o r t i o n  o f  the  l a r g e  composite p l u t o n  on c e n t r a l  E t o l i n  I s l a n d  a t  
Bu rne t t  I n l e t ,  as w e l l  as a  smal ler  body a t  A n i t a  Bay assoc ia ted w i t h  
the g r a n i t e  a t  Bess ie  Peak, and an i r r e g u l a r  zone assoc ia ted w i t h  the 
g r a n i t e  on t h e  N ib lack  I s 1  ands i n  Ernest  Sound. D i o r i t i c  phases 
resemble rocks w i t h i n  the  ou te r  po r t i ons  o f  the  p l u t o n  a t  Washington 
Bay on northwestern Ku iu  I s land ,  and rocks comparable t o  o ther  phases 
can a lso  be found assoc ia ted w i t h  t h e  g r a n i t i c  p lu tons  on Zarembo, 
Kupreanof and nor theas te rn  Kui  u  I s l  ands. 

A l k a l i  G ran i t e  o f  Northwestern E t o l  i n  and Southeastern Zarembo I s 1  ands-- 
Amph ibo le -b io t i te  a l k a l i  g r a n i t e  and subord inate g ran i te .  Massive, 
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non fo l ia ted ;  a l l o t r i o m o r p h i c  t o  hypidiornorphic; equ igranular  t o  
s e r i  ate, some p o r p h y r i t i c ;  medi um- t o  coarse-grai  ned; C. I .  averages 04; 
m ia ro l  i t i c  c a v i t i e s  common and l o c a l l y  abundant; q u i t e  homogeneous a t  
outcrop scale, but w i t h  l o c a l l y  abundant hornfe ls  inc lus ions .  Fe l  dspar 
minera logy cons i s t s  o f  p e r t h i t i c  a l k a l i  fe ldspar ,  a  v a r i e t y  o f  e x o t i c  
(and i n  places pervas i  ve) graphic  and micrographic  tex tures,  and r a r e  
occurrence o f  p l  ag ioc l  ase as a  separate f e l dspa r  phase; maf i c  
minera logy i s  d i s t i n c t i v e  and inc ludes  green, blue-green, and b l ue  
(sodic)  amphibole (hornblende t o  r i e b e c k i t e ) ,  dark brown t o  reddish-  
brown b i o t i t e ,  and 1  oca l  l y  abundant green ( i r o n - r i  ch) pyroxene; maf i c  
m inera ls  a1 t e r e d  and p a r t i  a1 l y  r e p l  aced by c h l o r i t e ;  accessor ies 
i nc l ude  1  o c a l l y  abundant sphene, a l l  an i te ,  a p a t i t e ( ? ) ,  magnet i te,  and 
minor hematite; ep ido te  f i l l  s  some m ia ro l  i t i c  c a v i t i e s .  U n i t  on 
Zarembo I s 1  and inc ludes  minor coarse-grained, subophi t i c ,  hornblende- 
b i o t i t e -py roxene  d i o r i t e  (C.I. 40-45) t h a t  resembles d i o r i t e s  w i t h i n  
t h e  M i g m a t i t i c  G r a n i t i c  Rocks o f  Cen t ra l  and Nor thern E t o l i n  I s l a n d  
(Tmne) as w e l l  as the  d i o r i t e s  assoc ia ted w i t h  t he  g ran i t es  o f  
Kupreanof and Ku iu  I s l ands  (see Tmqk). U n i t  exposed i n  two p o s s i b l y  
in terconnected bodies a t  Q u i e t  Harbor on nor thwestern E t o l  i n  I s l  and and 
a t  Round P o i n t  on southeastern Zarembo Is land,  as w e l l  as i n  severa l  
smal l  p lugs and dikes t h a t  invade the  adjacent coun t ry  rocks  on Zarembo 
Is land .  Resembles t he  G ran i t e  o f  Cen t ra l  and Nor thern E t o l i n  I s l a n d  
(Tmge) i n  composi t ion and tex tu re ,  w h i l e  t he  ma f i c  minera logy i s  
s i m i l a r  t o  t h e  A l k a l i  G ran i t e  S a t e l l i t i c  t o  G ran i t e  o f  Cen t ra l  E t o l i n  
I s 1  and (Tmae) . 

Heterogeneous G r a n i t i c  Rocks o f  Cen t ra l  Kupreanof and Nor theastern Ku i  u  
I s lands- -B io t i te -hornb lende  g ran i t e ,  quar tz  syeni te ,  quar tz  monzonite, 
and quar tz  monzodior i te.  Poo r l y  exposed, non fo l ia ted ;  hypidiomorphic, 
i nequ i  granul  ar t o  p o r p h y r i t i c ;  f i n e -  t o  medium-grained; C.I. 02 t o  20; 
m ia ro l  i t i c  c a v i t i e s  common and l o c a l l y  abundant, as a re  f ine-gra ined 
ma f i c  i nc l us i ons .  Feldspar mineralogy cons is ts  o f  m i  c r o p e r t h i  t i c  
a l k a l i  fe ldspar  which commonly r ims  p l ag ioc l ase  grains,  common and 
1  oca l  l y  pervas ive micrographic  i ntergrowths,  and some po tass ic  
a l t e r a t i o n  o f  p lag ioc lase;  maf i c  minera logy cons i s t s  o f  brown b i o t i t e  
( o f t en  p a r t i  a1 l y  r e p l  aced by c h l o r i t e ) ,  green-brown t o  b l  ue-green 
hornblende (commonly assoc ia ted w i t h  a  pale-green f i b r o u s  secondary 
amphibole) , and r a r e  pa le  pyroxene; accessor i  es i n c l  ude 1  o c a l l  y  
abundant sphene, magneti te ,  and r a r e  a1 1  ani  te ;  ep i  dote occurs as 
m i  a r o l  i t i c  c a v i t y  f i 11 ings. I n c l  udes m i  nor amounts o f  pyroxene-r ich 
coarse- t o  medium-grained quar tz  monzod io r i te  ( C . I .  25-35),  and o f  
medium-grained, suboph i t i c ,  py roxene-b io t i te  d i o r i t e  ( C .  I. 40-50) 
s i m i l a r  t o  d i o r i t e s  assoc ia ted w i t h  t he  g r a n i t i c  rocks on nor thwestern 
Kuiu  (Tmdk) and Zarembo I s l ands  (Tmaz). U n i t  i s  exposed i n  small 
p lu tons  i n  c e n t r a l  Kupreanof I s l a n d  south o f  Cas t le  River ,  on 
nor thwestern Ku iu  I s l a n d  southwest o f  Threemile A r m  (where i t a lso  
forms d ikes which invade the  adjacent coun t r y  r ocks )  and as smal l  p lugs 
on Horseshoe and Monte Ca r l o  I s l ands  i n  Keku S t r a i t ;  var ious phases of 
these p lu tons  have coun te rpar ts  among a l l  o f  the  o ther  coeval p l  utons 
i n  the  quadrangle; they  d i f f e r  frm var ious g r a n i t i c  u n i t s  on E t o l i n  
I s 1  and i n  g e n e r a l l y  lower quar tz  and g rea te r  p l a g i o c l  ase content,  f i n e r  
g r a i n  s ize,  and gene ra l l y  h igher  C . I .  

G ran i t e  o f  Northwestern Ku iu  I s l  and--Hornblende-bioti  t e  g r a n i t e  and 
g ranod io r i t e .  Massive, n o n f o l i  ated; hypidiomorphic; equ igranul  ar t o  
s e r i  ate, l o c a l  l y  p o r p h y r i t i c ;  f ine-medi urn- t o  coarse-medi um-grai ned; 
C . I .  04 t o  09; gene ra l l y  q u i t e  homogeneous a t  outcrop scale;  l o c a l  
m ia ro l  i t i c  c a v i t i e s  and minor f ine-gra ined m a f i c  inc lus ions .  Feldspar 



minera logy c o n s i s t s  o f  m i c r o p e r t h i t i c  a l k a l i  fe ldspar ,  p o o r l y  developed 
graphic  and micrographic  i ntergrowths,  and 1 ocal  po tass ic  a1 t e r a t i o n  of 
p l  ag ioc l  ase; maf i c  minera logy cons i s t s  o f  dark brown t o  reddish-brown 
b i o t i t e  ( o f t e n  p a r t i a l l y  rep1 aced by c h l o r i t e )  and dark brownish-green 
t o  b l  ue-green hornblende; accessories i nc l ude  common, l o c a l l y  abundant 
sphene, magnetite, and r a r e  a l l  an i te .  U n i t  exposed i n  the  core of t h e  
p l u t o n  on nor thwestern Ku iu  I s l a n d  near Washington Bay, and as smal l  
p lugs and dikes c u t t i n g  t h e  sur rounding Heterogeneous D i  o r i  ti c Rocks of 
Nor thern Ku iu  I s 1  and (Tmdk); d i f f e r s  f rom the  Heterogeneous G r a n i t i c  
Rocks o f  Nor theastern Kui  u  I s 1  and (Tmqk) i n  i t s  homogeneity, gene ra l l y  
lower C. I . ,  h igher  quar tz  content,  and coarser g r a i n  s ize;  s i m i l a r  t o  
t h e  G ran i t e  o f  Cen t ra l  and Nor thern E t o l i n  I s l a n d  (Tmge), and d i f f e r s  
from i t  ma in l y  i n  i t s  h igher  p l ag ioc l ase  content  and poorer graphic  
tex tures.  

Heterogeneous D i o r i  t i  c Rocks o f  Nor thern Ku iu  I s 1  and--Biot i te-hornblende- 
pyroxene d i o r i t e ,  quar tz  d i o r i  te, quar tz  monzodior i te,  and gabbro; 
massive, nonfo l  i ated; a1 l o t r i o m o r p h i c  t o  hypidiomorphic; s e r i  ate; 
medium- t o  coarse-medi um-grained; C. I .  17 t o  50; e x t e n s i v e l y  d iked and 
l o c a l l y  m ig rna t i t i c  w i t h  g r a n i t i c  t o  d i o r i t i c  neosmes invad ing  d i o r i t i c  
paleosomes. Fe l  dspar minera logy inc ludes  zoned p l  ag i oc l  ase w i t h  l o c a l  
po tass i c  a l t e r a t i o n ,  l o c a l l y  abundant " c l o t s "  o f  i n t e r s t i  t i  a1 
po tass i  um-fel dspar, r a r e  micrographic  i ntergrowths,  and abundant 
suboph i t i c  maf ics;  mafic m inera ls  are g e n e r a l l y  in te rg rown and cons i s t  
of pa le  c l inopyroxene, some orthopyroxene, green-brown hornblende 
(assoc ia ted  w i t h  a  pale-green, f i b rous  secondary amphibole), minor 
brown b i o t i t e ,  and r a r e  o l i v i n e ;  accessory m inera ls  i nc l ude  sphene, 
apa t i t e ,  magnetite, and r a r e  a l l a n i t e .  U n i t  exposed i n  t he  ou te r  
p o r t i o n  o f  t he  p l u t o n  a t  Washington Bay on northwestern Ku iu  I s l a n d  and 
as a  smal l  p l ug  a t  t he  head o f  Threemile A r m  on nor theas te rn  Kuiu; 
resembles t h e  more d i o r i t i c  phases o f  t h e  M i g m a t i t i c  G r a n i t i c  Rocks of 
Cen t ra l  and Nor thern E t o l  i n  I s 1  and (Tmne), 

Gabbro and m i  crogabbro--Medi urn-grai ned, dark gray f resh  and weathered, 
01 i v i n e -  and c l  inopyroxene-bearing, l o c a l  l y  d e u t e r i c a l  l y  a1 tered; forms 
now-gent ly-dipping s i l l s  up t o  about 500 m t h i c k ;  cu ts  Kootznahoo 
Format ion and o l de r  rocks;  w e l l  exposed on Harnil ton  I s land ,  on Ku iu  
I s l a n d  n o r t h  o f  Kadak Bay and a t  Saginaw Bay i n  t he  Keku I s l e t s ,  and a t  
B i g  John Bay on Kupreanof I s 1  and; i n f e r r e d  by M u f f l e r  (1967) t o  be 
s e n e t i c a l l y  r e l a t e d  t o  t he  Basa l t  and Other Ma f i c  Ex t rus i ve  rocks u n i t  
( Q T ~ )  t o  t he  south. 

(1 HORNFELSED SEYMOUR CANAL FORMATION ROCKS (Miocene and(or ) 01 igocene)--Al  b i  t e -  
ep i  dote ho rn fe l s  f a c i e s  rocks, gene ra l l y  p rese rv i  nq both o r i  q i n a l  s t r u c t u r e s  
and t ex tu res  and(or )  the  meta io rph i  c  e f f e c t s  o f  cretaceous metamorphic 
events, i n  aureo1es.on E t o l i n  I s l and .  The l i m i t s  are, as descr ibed under 
t h e  heading llMetamorphosed Stephens Passage Rocks" i n  the  sec t i on  on t he  
Gravina b e l t ,  p o o r l y  de f ined  and the  u n i t  may not  be as ex tens ive  as 
p r e s e n t l y  shown. Age o f  p r o t o l i t h s  i s  La te  Ju rass ic  t o  m idd le  Cretaceous, 
based on on an ammonite o f  A l b i an  age (0. L. Jones, w r i t t e n  commun., 1979) 
c o l l e c t e d  on t he  northwest shore o f  E t o l i n  I s l a n d  and on obvious d e r i v a t i o n  
f rom t h e  Seymour Canal Format ion (KJss). 

1- HORNFELSED B A Y  OF P I L L A R S  FORMATION ROCKS (Miocene and(or )  O l igocene) - -A lb i te -  
ep i  dote- t o  hornblende hornf  e l s  f ac i  es metamorphic rocks; dominant ly 
b i o t i  te -quar tz - fe ldspar  horn fe ls ,  f i ne -  t o  medium-grained, browni sh-gray; 
o r i g i n a l  sedimentary s t r uc tu res  and bedding o f  graywacke and mudstone 
t u r b i d i t e  sequence l o c a l l y  preserved; inc ludes minor metaconglanerate. 
Metamorphosed from t h e  Graywacke and Mudstone T u r b i d i t e  U n i t  i n  Bay o f  
P i 1  1  ars Formation. 



KOOTZNAHOO FORMATION(?) (Pa l  eogene)- -~onmar i  ne a r k o s i c  sandstone, sandstone, 
shale, and congl m e r a t e ;  medi urn- t o  ve ry  t h i  ck-bedded; 1 o c a l l  y cross-bedded; 
dominant rock  t y p e  i s  medi urn- t o  v e r y  coarse-grained 1 i t h i c  f e l  dspa th ic  
q u a r t z  a ren i te ;  conglomerate conta ins  c l  as ts  up t o  10 cm of g r a n i t i c  rock,  
s l a t e ,  s c h i s t ,  cher t ,  f e l s i c  vo lcan ics ;  minor sha le  i s  l o c a l l y  carbonaceous 
and con ta ins  p l a n t  f o s s i l s ;  r a r e  t h i n  coa l  beds; g r e a t e r  than 300 m t h i c k  
near Oakaneek Bay on Kupreanof I s l a n d  (K. A. Dickenson, o r a l  commun., 
1980). A v a i l a b l e  f o s s i l  evidence suggests t h a t  a l l  o f  t h i s  u n i t  i n  t h e  
n o r t h e r n  p a r t  o f  t h i s  map area near Keku S t r a i t  i s  Paleocene i n  age and t h a t  
i n  t h e  southern p a r t  on Zarembo I s 1  and i s  e a r l y  Eocene, whereas t h e  t y p e  
Kootznahoo Format ion on A d m i r a l t y  I s 1  and (Lathram and others,  1965) i s  now 
considered 1 a t e s t  Eocene through e a r l y  Miocene age (Wolfe, 1966; w r i t t e n  
communs., 1979, 1983); the  s i m i l  a r i t i e s  i n  d e p o s i t i o n a l  environment, 
s t r a t i  g raph ic  p o s i t i o n ,  and 1 i t h o l o g y  suggest t h a t  t h e  name Kootznahoo 
Format ion i s  appropr ia te  a1 though t h e  d e p o s i t i o n a l  basins may n o t  have been 
connected. U n i t  i s  i n f e r r e d  t o  u n d e r l i e  most, i f  n o t  a l l ,  o f  t h e  E x t r u s i v e  
and I n t r u s i v e  Volcan ic  Rocks o f  Ku iu-Eto l  i n  Vo lcan ic -P lu ton ic  B e l t  u n i t s  i n  
t h i s  map area and l o c a l l y  i ntertongues w i t h  a t  l e a s t  t h e  lower p a r t  o f  t h a t  
u n i t .  The l a r g e s t  ou tc rop  area i s  south and southeast o f  Hami l ton Bay on 
Kupreanof I s 1  and, another l a r g e  area i s  on t h e  southwest s i d e  o f  Zarembo 
I s l a n d  and Bushy I s land ,  smal l  outcrops are a t  C a l i f o r n i a  Bay on P r i n c e  o f  
Wales I s 1  and, eas t  o f  P o i n t  N e s b i t t  on Zarembo I s 1  and, i n  t h e  d i v i d e  between 
P o r t  Camden and Threemi le  Arm on K u i u  I s land ,  a t  Kadake Bay on Ku iu  I s l a n d ,  
and i n  t h e  upper drainage o f  Hami l ton Creek on Kupreanof I s l a n d ;  Buddington 
and Chapin (1929) r e p o r t  an occurrence a t  Kah Sheets Bay on Kupreanof I s l a n d  
which we d i d  n o t  f i n d .  See M u f f l e r  (1967), D ick inson  (1979), D ick inson  and 
Campbell (1982), Wright  and Wright  (1908), and Loney (1964) f o r  f u r t h e r  
i n f  onnation. 

ALEXANDER BELT 
B e l t  i n f o r m a l l y  named here t o  denote those rocks  t h a t  form a coherent 
s t r a t i  g raph ic  s e c t i o n  (and i n c l  ud ing the  pre-Cenozoic g r a n i t i c  and o ther  rocks 
i n t r u s i v e  i n t o  t h a t  s e c t i o n )  i n  the western p a r t  o f  t h e  map area, rang ing  i n  
age from Ordov ic ian  up t o  Cretaceous. Because i t  inc ludes  one s t r a t i g r a p h i c  
u n i t  o f  l i m i t e d  e x t e n t  t h a t  i s  of Cretaceous age, i t  does not  correspond 
e x a c t l y  t o  t h e  Alexander t e r r a n e  of Berg and o thers  (1978). 

INTRUSIVE ROCKS OF THE CHILKAT-PRINCE OF WALES PLUTONIC PROVINCE (Cretaceous); 
Prov ince i n f o r m a l l y  named by Sonnevi l  (1981); p r e l i m i n a r y  K - A r  
de te rm ina t ions  on hornblende from t h e  Hornblende Q u a r t z  Monzodior i  t e ,  e tc .  
u n i t  on Kosciusko and P r i n c e  o f  Wales I s l a n d s  by M. A. Lanphere ( w r i t t e n  
communs., 1981, 1982) g i v e  98.7 and 100.0 Ma, r e s p e c t i v e l y ;  as mapped, 
d i  v i  ded i nto:  

Hornblende Granod io r i  t e  and D i o r i  te--F ine-  t o  medi um-grained, C.1 . about 
10-25; some b i o t i t e - h o r n b l e n d e  monzodior i te .  Crops ou t  west o f  
S e c u r i t y  Bay on K u i u  I s l  and. 

E l  Hornblende Q u a r t z  Monzod io r i te  w i t h  Minor Tona l i te ,  Granod io r i te ,  Q u a r t z  
D i o r i t e ,  D i o r i t e ,  Q u a r t z  Monzonite, and Monzodior i te--Massi  ve t o  
f o l i a t e d ,  equ ig ranu la r  t o  l o c a l l y  p o r p h y r i t i c ;  medium-grained; C . I .  2 
t o  48, average (approx.) 15; l o c a l l y  hornblende p o r p h y r i t i c ;  l o c a l  
rounded f i n e - g r a i n e d  m a f i c  i n c l u s i o n s ;  i nc ludes  common a p l i t e ,  l e s s  
common pegmatite, and severa l  m a f i c  d ikes.  T y p i c a l  pe t rog raph ic  
features are: s e r i  a t e  twinned and zoned p l  a g i o c l  ase w i t h  minor 
a1 t e r a t i o n ;  K - f e l  dspar i n t e r s t i t i a l  t o  p l  a g i o c l  ase and o c c a s i o n a l l y  i n  
p o i  k i l  i t i c  c l o t s ;  hornblende anhedral t o  subhedral w i t h  some 
p l  a g i o c l  ase i n c l u s i o n s  and u b i q u i t o u s  opaque i n c l u s i o n s ;  pyroxene and 



b i o t i t e  l o c a l l y  present  and subord inate t o  hornblende; pyroxene 
a1 t e r i n g  t o  hornblende and b i o t i t e  t o  c h l o r i t e ;  accessor ies are a p a t i t e  
and sphene. U n i t  d i f f e r s  i n  general f rom t h e  Upper Cretaceous p lu tons  
o f  t h e  Adm i ra l t y -Rev i l l  agi gedo p l u t o n i c  be1 t i n  t h e  Gravina and 
Mainland B e l t s  t o  the  east  by l ack  o f  ep ido te  and garnet, lower c o l o r  
index, and by l a c k  o f  l o c a l  p l a g i o c l  ase porphyry phase. U n i t  d i f f e r s  
f rom the  B i o t i  te-Pyroxene-(Hornblende-)Monzodiorite, etc .  U n i t  (Kqo) on 
nor theas te rn  Kupreanof I s l  and i n  having ub iqu i tous  hornblende. Exposed 
on P r i nce  o f  Wales, Kosciusko, and Ku iu  I s 1  ands. 

Andesi ti c I n t r u s i  ve Rocks--Grayish-green weather ing f e l  dspar- 
po rphyroaphan i t i c  andesi te ,  w i t h  l o c a l  p r e h n i t e  and zeol  i t e ( ? )  f i l l e d  
amygdul es. Age not  known d i r e c t l y ,  bu t  i n f e r r e d  from f i e l d  r e1  at ions,  
which suggest t h a t  t he  body i s  a  h i gh - l eve l  equ iva len t  t o  the  
Hornblende Qua r t z  Monzodior i te,  etc.  U n i t  (Kwqo) a t  D e v i l f  i s h  Bay. 
Crops ou t  o n l y  on Kosciusko I s 1  and west o f  Davidson I n l e t .  

METAMORPHIC ROCKS I N  THE CHILKAT-PRINCE OF WALES PLUTONIC PROVINCE 
(Cretaceous)--Aureoles around p lu tons  o f  the  Chi1 ka t -Pr ince  o f  Wales 
p l u t o n i c  p rov ince  on Kosciusko and nor thern  Pr ince  o f  Wales Is lands;  age i s  
t h a t  o f  the p lu tons  (about 100 Ma) based on p r e l i m i n a r y  K-Ar da t i ng  (M. A. 
Lanphere, w r i t t e n  comnun., 1982); as mapped, d i v i ded  i n t o :  

r iG-l Marble--Medi um- t o  coarse-grained, wh i t e  f resh ,  1  i ght gray weathering; 
o r i g i n a l  bedding and s t r u c t u r e s  1  a rge l y  ob l  i t e r a t e d .  Metamorphosed 
from Heceta Limestone. 

m l  B i o t i  te-Quar tz-Fe l  dspar Horn fe l  s--Metapol y m i c t i  c congl omerate w i t h  1 t o  
35 cm diameter rounded c l  asts of s yen i t e (? ) ,  g ranod io r i te ,  f e l dspa r  
porphyry, cher t ,  i n te rmed ia te  vo lcan ic  rock,  and mudstone i n  1 t o  10 m 
t h i c k  beds. Metamorphosed from Po l ym ic t i c  Cong lmera te  U n i t  of Bay of 
P i l l a r s  Formation. 

mj B i o t i  te-Quar tz-Fe l  dspar Horn fe l  s--Fine- t o  medi urn-grai ned, browni sh-gray; 
o r i g i n a l  sedimentary s t r uc tu res  and bedding o f  graywacke and mudstone 
t u r b i  d i t e  sequence l o c a l  1  y  preserved; inc ludes minor metacongl m e r a t e  
1  i ke t h a t  descr ibed above. Metamorphosed from the  Graywacke and 
Mudstone T u r b i d i t e  U n i t  i n  Bay o f  P i l l a r s  Formation. 

IKoh] B io t i t e -Qua r t z -Fe l  dspar Hornfels--Metapolymictic congl m e r a t e  l i k e  t h a t  
descr ibed p rev ious ly ;  cannot be d i f f e r e n t i a t e d  from t h a t  u n i t  except by 
s t r a t i  graphic  p o s i t i o n  between t h e  Heceta Limestone and Bay o f  P ill ars 
Formation. Metamorphosed from P o l y n i c t i c  Conglomerate U n i t  i n  t h a t  
pos i t i on .  

B i o t i  te-Fe l  dspar-Quartz Hornf  e l  s--F ine- t o  coarse-grai  ned, brown and 
gray; o r i g i n a l  t ex tu res  and s t r uc tu res  o b l i t e r a t e d ;  inc ludes  minor 
c a l c - s i l  i c a t e  ho rn fe l s  1  ayers. Metamorphosed Graywacke U n i t  o f  the 
Descon Format ion near Coffman Cove. 

ULTRAMAFIC COMPLEX AT BLASHKE ISLANDS AND RELATED ROCKS (Cretaceous)--  
P r e l i m i n a r y  K-Ar da t i ng  ( ~ a n p h e r e  and Eber le in ,  1966) suggests an age of 110 
Ma f o r  t h i s  complex (Kennedy and Walton, 1946; Walton, 1951a, b), which i s  
considered t o  be a westward o u t l i e r  of t h e  Klukwan-Duke p l u t o n i c  be1 t 
i n f o r m a l l y  named by Brew and M o r r e l l  (1983) (see Gravina b e l t ) ;  as mapped, 
d i  v i  ded i n t o :  

Dunite--Massive, p a r t i a l l y  (25  t o  100 percen t )  se rpen t i n i  zed; medium- 
grained; C.I. 100; f resh  surfaces gray t o  dark gray; weathers 
yel lowish-brown; farms smooth, rounded outcrops; cons is ts  o f  98 t o  99 
percent o l i v i n e  and 1 t o  2 percent chromi te  i n  ve ry  sparse, t h i n  
streaks, except near Weh r l i t e  (Kbwh) con tac t  where c l inopyroxene 
increases t o  as much as 5 percent; p r imary  f a b r i c  gene ra l l y  preserved. 
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Wehrl i te--Massive; medium-grai ned; C. I. 100; xenomorphic granular ;  f r e s h  
s u r f  aces dark green, weathers t o  rough y e l l  owish-brown t o  dark gray 
w i t h  ye1 1 owi sh-brown patches; c l  inopyroxene increases outward from 
Dun i te  U n i t  (Kbdu) contact  near which t he  wehrl i t e  grades t o  o l i v i n e  
c l  inopyroxeni  t e .  

C l  inopyroxene-Hornblende Gabbro--Massive t o  l o c a l  l y  f l o w  banded on cm 
scale; medi um-grained; C.1, 65-75; hypidiomorphic granular;  medium gray 
f resh ;  weathers dark gray; l o c a l l y  5 percent  maf ic i nc l us i ons  2 t o  3 cm 
maximum dimension, f i n e  gra ined ma f i c  d ikes comnon; grades f rom 
c l inopyroxene gabbro a t  sharp con tac t  w i t h  Weh r l i t e  u n i t  con tac t  t o  
hornblende gabbro a t  coun t ry  rock  contact .  

Magnet i te-Bear ing Chlorite-Hornblende-Pyroxene Monzodiorite--Massive, 
we1 1- j o i n t ed ,  medl urn- t o  coarse-grained; C. I. 30-35, weathers gray ish-  
green and gray; up t o  20 percent  subangular maf ic inc lus ions ,  gene ra l l y  
a l t e r e d  appearance; abundant d i o r i t e  and gabbro(?) dikes. U n i t  crops 
out  o n l y  on Rose Rock, Rose Is land ,  and Seal Rock i n  Kashevarof 
Passage. I n f e r r e d  from aermagnet i  c anomaly p a t t e r n  (U .S. Geolog ica l  
Survey, 1979) t o  be r e l a t e d  t o  t he  u l t r a rna f i c  complex descr ibed above 
bu t  cou ld  be re1  ated t o  t he  g r a n o d i o r i t e  o f  i n f e r r e d  Cretaceous age 
(Kwqo) a t  Coffman Cove on P r i nce  o f  Wales I s l a n d  t o  t he  south. 

METAMORPHIC ROCKS ADJACENT TO COMPLEX AT BLASHKE ISLANDS (Cretaceous) --Aureol e 
around u l t r a m a f i c  complex a t  Blashke Is lands;  age i s  t h a t  i n f e r r e d  f o r  the  
complex on t he  bas is  of p r e l i m i n a r y  K-Ar da t i ng  (Lanphere and Eber le in ,  
1966) ; as mapped, i n c l  udes: 

L E I  (Garnet-)  (Pyroxene-)B io t i  te-Quar tz-Fe l  dspar Horn fe l  s--Fine- t o  medi um- 
grained, grayish-brown; forms ragged outcrops; o r i g i n a l  sedimentary 
s t r uc tu res  and 2-cm t o  15-cm-thick a l t e r n a t i n g  graywacke and mudstone 
t u r b i  d i t e  beds preserved; inc ludes  minor metapolymi c t i c  conglomerate 
w i t h  3-30 crn diameter rounded cobbles o f  vo lcan ic  and g r a n i t i c  rock.  
Metamorphosed from t h e  Graywacke, S la te ,  and Limestone U n i t  of Bay o f  
P i l l a r s  Formation on nor theas te rn  P r i nce  o f  Wales I s land .  

B io t i t e -Qua r t z -Fe l  dspar Hornfels--Metapolymictic conglomerate and 
agglomerate w i t h  3 t o  50 crn diameter subrounded t o  rounded c l a s t s  o f  
vo lcan ic  and g r a n i t i c  rock, and o f  vo lcan ic  rock, r espec t i ve l y ,  i n  50 
cm t o  2 m t h i c k  beds. Metamorphosed from the  Conglomerate, 
Agglomerate, and Volcan ic  Brecc ia  U n i t  o f  Bay o f  P i l l a r s  Formation on 
nor theas te rn  Pr ince  o f  Wales I s land .  

LITHIC SANDSTONE AND MUDSTONE TURBIDITES (Lower Cretaceous/Berriasian)-- 
Calcareous l i t h i c  wacke and a ren i te ;  l i g h t  gray, thin-bedded, f i n e -  t o  ve ry  
f ine-gra ined,  w i t h  in te rbeds  o f  dark gray mudstone; i n t e r p r e t e d  here t o  be a 
f a c i e s  o f  the  t u r b i d i t e  complex o f  t he  Gravina Be l t ;  g rea te r  than 330 m 
t h i c k  (Muf f le r ,  1967); age based on f o s s i l s  frm two l o c a l i t i e s  (Muf f le r ,  
1967); crops ou t  near P t .  Hamil t on  on Kupreanof I s l a n d  and n o r t h  o f  Kadake 
Bay on Kuiu I s l and .  The l a t t e r  l o c a l i t y  i s  impor tant  because (assuming t h a t  
t h i s  u n i t  i s  p a r t  o f  t he  Gravina b e l t  sequence) t he  r e l a t i o n s  t he re  suggest 
a disconformable contact  o f  t h i s  u n i t  over t h e  Upper T r i a s s i c  Hound I s l a n d  
Vol cani  cs. 

HYD GROUP (Upper Triassic)--Named by Loney (1964) f rom exposures i n  Garnbier 
and Pybus Bays on Adm i ra l t y  Is land;  extended t o  t he  Keku I s l e t s  area and 
rede f i ned  by M u f f l e r  (1967) ; as mapped, d i v i ded  i n t o :  j-xq Hound I s 1  and Volcanics--Basal t i c  p i 1  1 ow b recc ia  and p i l l o w  1 ava f lows,  

andes i t i c  vo lcan ic  brecc ia ,  aquagene t u f f ,  t u f f  breccia,  minor t h i n -  
bedded l imestone; u n i t  th ickness ranges f rom a few 100's of m t o  more 
than 650 m; b a s a l t i c  f l ows  are massive and range from 70 cm t o  15 m 



t h i c k  and a re  p o l y g o n a l l y  j o i n t e d  w i t h  ves i cu l a r  tops. Age i s  l a t e  
Karn ian t o  l a t e  Nor ian based on 22 f o s s i l  c o l l e c t i o n s  (Muf f ler ,  
1967). Most outcrops are on t h e  Keku I s l e t s  and nearby shores o f  Keku 
S t r a i t .  Pa lemagnet i c  determinat ions from the  u n i t  were repor ted  by 
H i1  1 house and GrommC (1980). 

Hami l ton I s 1  and Limestone--L imestone, mudstone, and ca lca ren i te ;  
g e n e r a l l y  ve r y  thin-bedded (1-30 cm) dark-gray aphan i t i c  1 imestone 
( l o c a l l y  do lom i t i c ) ,  minor b lack c lays tone  l aye rs  and t h i n  t o  medium 
beds o f  dark-green ca l ca ren i t e ;  h i g h l y  fo lded, bu t  p robab ly  a few 100 m 
t h i c k .  Age i s  l a t e  Karn ian t o  perhaps e a r l i e s t  Nor ian based on 16 
f o s s i l  c o l l e c t i o n s  (Mu f f l e r ,  1967). Most outcrops are on Hamil t on  
Is land,  t he  n o r t h  s ide  o f  Hami l ton Bay, o r  on t h e  nor theas te rn  Keku 
I s l e t s .  Coeval w i t h  t he  Cornwall i s  Limestone. 

Cornwall i s  Limestone--Limestone and ca l  ca ren i te ;  dominant ly medi um- t o  
ve r y  th ick-bedded (10 cm-1 m) medi urn gray oo l  i t i c  1 imestone, minor 
pebble ca l  c a r e n i t e  w i t h  c l  as ts  of che r t  and 1 imestone from the  Pybus 
Formation; a t  l e a s t  60 m t h i c k .  Age i s  l a t e  Karn ian t o  e a r l i e s t  Nor ian 
based on 3 f o s s i l  c o l l e c t i o n s  (Mu f f l e r ,  1967). Crops out on nor theas t  
s i de  Cornwa l l i s  Peninsu la  on Ku iu  I s 1  and. Coeval w i t h  Hami l ton 
Limestone. 

Burnt  I s 1  and Conglomerate--Conglomerate, ca l  caren i  te ,  and 1 imestone; 
c rude l y  bedded, p o o r l y  so r ted  c a l c i t e - m a t r i x  pebble conglomerate w i t h  
c l a s t s  o f  e i t h e r  b lu ish-green and b lack  a r g i l l  i t e ,  graywacke, and che r t  
de r i ved  frm t h e  Cannery Fornat ion,  o r  o f  che r t  and 1 imestone from t h e  
Pybus Formation, depending on which u n i t  i t  over1 ies;  minor interbedded 
medi um- t o  very  th ick-bedded 1 i ght-brown-weathering medium-gray-fresh, 
c a l c a r e n i t e  and f o s s i l  f ragmental  1 imestone w i t h  abundant te r r igenous  
debr is;  a l so  minor 1 i ght-brown-weathering 1 imestone and dark-gray f e t i d  
sandy and s i l t y  l imestone s i m i l a r  t o  t h a t  i n  the  o v e r l y i n g  Hami l ton 
Limestone; up t o  50 m t h i c k .  Age i s  e a r l y  t o  perhaps e a r l y  1 a te  
Karnian based on 2 f o s s i l  c o l l e c t i o n s  (Mu f f l e r ,  1967). Crops out on 
t h e  nor thwestern Keku I s l e t s ,  near Cape Bendel on Kupreanof I s 1  and, and 
i n  t he  Hami l ton BaylHamil ton I s l a n d  area. 

KEKU VOLCANICS (Upper T r i  assic)--A1 t e r e d  f e l  s i c  f l ows  and f l o w  breccia;  flow- 
banded, aphan i t i c ,  fe ldspar-microporphyr i  t i c ;  minor ma f i c  f l ows  and f l o w  
breccia,  vo lcan ic  wacke, vo lcan ic  conglomerate, gray medi um-grained 
sandstone, p o l y n i c t i  c pebble conglomerate, green aquagene t u f f ,  and t h i c k -  
bedded gray o o l i t i c  l imestone; l e n t i c u l a r ,  bu t  as much as 330 m t h i c k ;  forms 
ex tens ive  beaches and i n l a n d  outcrops. Age i s  La te  T r i ass i c ,  probably  e a r l y  
t o  l a t e  Karnian, based on 3 f o s s i l  c o l l e c t i o n s  (Mu f f l e r ,  1967). Named by 
Mu f f l e r  (1967) f o r  t he  o u t c r o ~ s  on t he  Cornwall i s  Peninsu la  and ad-iacent 
Keku ~ s l e t s .  ' 

- 

E l  PYBUS FORMATION (Lower Permi an)--Limestone, do1 m i t e ,  and cher t ;  conspicuous 
c l  i f f - f o rm ina  medium-bedded t o  massive non-bedded coarse1 v c r v s t a l l  i n e  wh i t e  
t o  ve ry  1 i g h i  &ay d o l h i t i c  l imestone w i t h  1 i g h t  gray replacement che r t  as 
t h i n  beds, nodul es, fragments, and c r o s s c u t t i n g  masses; m i  nor coarse-grai  ned 
l i g h t  gray l imestone, f e t i d  medium-gray d o l a n i t e  near t o p  o f  u n i t ;  80 t o  160 
m t h i c k ;  abundant s i l i c i f i e d  brachiopod fauna has been s tud ied  ex tens i ve l y  
(Buddington and Chapin, 1929; R.  E. Grant, w r i t t e n  commun., 1968; Grant, 
1971); c o l l e c t i o n s  noted by M u f f l e r  (1967) i n d i c a t e  a Leonardian age as do 4 
c o l l e c t i o n s  made dur ing  our s tudy (J. T. Dutro, Jr., w r i t t e n  commun., 
1983). Named by Loney (1964) and rede f ined  by M u f f l e r  (1967).  Crops out on 
Cornwall i s  Peninsu la  o f  Ku iu  I s l a n d  south t o  head o f  Saginaw Bay, on Keku 
I s l e t s ,  i n  Hamil ton Bay area and adjacent p a r t  o f  Kupreanof I s 1  and, and near 
Cape Bendel on Kupreanof I s land .  



HALLECK FORMATION (Lower Permi an)--Named by Muf f  1 e r  (1967) f rom exposures i n  
Ha l l eck  Harbor, Saginaw Bay, Ku iu  Is land;  as mapped, d i v i ded  i n t o :  m/ S i l  tstone, Sandstone, Limestone, and Conglomerate--At Saginaw Bay, 

dominant ly dark-gray very  calcareous s i l  t s t one  t h a t  grades i n t o  s i l t y  
l imestone, minor i n t e r c a l a t e d  t h i n  beds o f  f o s s i l  f ragmental  l imestone, 
and very  f oss i  1 i f  erous medi um-bedded crossbedded medi um-gray weather ing 
calcareous sandstone, some smal l  bioherms; i n  Keku I s 1  ets,  dominant ly 
thick-bedded p o l y m i c t i c  pebble and cobble conglomerate w i t h  rounded 
c l a s t s  o f  cher t ,  f e l s i c  vo l can i c  rock,  and minor 1 imestone der i ved  
mos t l y  f rom Cannery Formation (Jones and others, 1981); minor dark-gray 
calcareous s i l  t s t one  and t h i n -  t o  medium-bedded medium gray f i n e -  t o  
coarse-grai  ned crossbedded sandstone; c m p l  ex1 y f 01 ded 1 oca l  1 y, bu t  
p robab ly  220 m t h i c k  a t  Saginaw Bay. Age i s  Leonardian based on 
c o l l e c t i o n s  discussed by Mu f f l  er  (1967) and(or)  1 a te  Wolfcampi an based 
on two c o l l e c t i o n s  made du r i ng  our s tudy (R.  G. Douglass, w r i t t e n  
comnun., 1980; J. T. Dutro, Jr . ,  w r i t t e n  comnun., 1983) m[ Volcanic  Rocks--01 i v i n e - r i  ch basa l t ,  p i 1  low f lows,  p i  1 low b recc i  as, and 
angular breccias;  masses up t o  a few 100 m t h i c k  i n t e r c a l a t e d  w i t h  
sedimentary rocks of above u n i t  i n  Saginaw Bay. 

IF] CRINOIOAL LIMESTONE (Pennsyl vani an) --Medi um-bedded t o  massi ve, wh i te  or  medi urn 
g ray  f resh,  weathers whi te,  conta ins c r i no i ds ,  brachiopods, cora ls ,  and 
( l o c a l l y )  f u s u l i n i d s ;  a t  l e a s t  a few hundred meters t h i c k .  Age considered 
M iss i ss i pp ian  o r  Pennsylvanian by M u f f l e r  (1967) on t he  bas is  o f  th ree  
f o s s i l  co l l ec t i ons ;  reexaminat ion o f  those c o l l e c t i o n s ,  one other  01 d 
c o l l e c t i o n ,  and examinat ion of two new c o l l e c t i o n s  (J. T. Dutro, Jr.,  
w r i t t e n  comnuns:, 1983) now i n d i c a t e s  a l a t e  E a r l y  t o  Midd le  Pennsylvanian 
age and no M iss i ss i pp ian  age f o s s i l s  are recognized. I n f o r m a l l y  named by 
Muf f l  er  (1967). 
I] SAGINAW BAY FORMATION (Pennsyl vani an and Devoni an)--Basal t i  c (  ?) aquagene t u f f  

and p i l l o w  breccia,  b lack  cher t ,  che r t  and l imestone, and s i l t y  l imestone; 
considered Carboniferous by M u f f l e r  (1967), bu t  new f o s s i l  evidence supports 
t h e  r e v i s e d  age. Four members are exposed i n  Saginaw Bay and t h e  nor theas t  
s i d e  of Cornwa l l i s  Peninsula, Ku iu  I s land ,  and on one Keku I s l e t ;  mapped 
here as one u n i t ,  bu t  descr ibed separa te ly  below frm youngest t o  o l d e s t  
w i t h  t he  r ev i sed  age in fo rmat ion :  S i l t y  1 imestone member--thin- t o  medi um- 
bedded brown-weathering, medi um-gray f o s s i l  f ragmental  and c l  a s t i  c 1 imestone 
w i t h  c h e r t  debr is,  minor l i g h t - g r a y  weather ing bioherms, conglomerate near 
t h e  base; about 90 m t h i c k .  Age i s  e a r l y  Midd le  Pennsylvanian based on 
Muffl er' s (1967) discussion. Chert and 1 imestone member--Thin- t o  medi m- 
bedded 1 i ght-brown-weathering calcareous che r t  and m i  nor, 1 oca l  l y  do1 omi t i  c 
medi urn-gray c h e r t y  f o s s i l  f ragmental  1 imestone, some 1 i ght-gray-weathering, 
tan - f resh  b i o s t r u n a l  1 imestone; about 120 m t h i c k .  Age i s  1 a te  E a r l y  t o  
M idd le  Pennsylvanian based on unspec i f i ed  f o s s i l s  i n  two c o l l e c t i o n s  (J.  T. 
Dutro,  Jr.,  w r i t t e n  comnun., 1983).  Black c h e r t  member--Thin-bedded b lack  
cher t ,  minor thin-bedded dense dark-gray l imestone; th ickness no t  known. 
Age i s  not  known d i r e c t l y .  Vo lcan ic  member--rnassi ve 1 i ght-greenish-gray 
medium- t o  coarse-grained aquagene t u f f  and subord inate broken and i s o l a t e d -  
p i l l  ow brecc ia ;  some thin-bedded 1 imestone, t u f f  aceous sandstone; th i ckness  
l o c a l l y  about 160 m. Age considered p robab ly  M i s s i s s i p p i  an by M u f f l e r  
(1967) on the  bas is  of f o s s i l s  from Keku I s l e t s ,  but  conodonts from t h e  
Saginaw Bay exposures g i ve  a l a t e s t  Ear ly  through e a r l i e s t  La te  Devonian age 
(A. G. Ha r r i s ,  w r i t t e n  comnun., 1980). Th is  member may c o r r e l  a te  w i t h  t he  
Volcan ic  Graywacke and A r g i l l  i t e  U n i t  (DSvg) descr ibed below. Thus, as 
shown on t h e  map t h e  fo rmat ion  ranges i n  age f rom E a r l y  Devonian t o  M idd le  
Pennsylvanian and p robab ly  inc ludes a s i g n i f i c a n t  h ia tus .  Named by Muf f ler  
(1967) f rom exposures a t  t he  head of Saginaw Bay. 



CANNERY FORMATION ( M i s s i s s i p p i  an and Devoni an)--Thi n-bedded gray t u f f  aceous 
vo lcan ic  a r g i l l  i t e  and f ine -g ra ined  gray tu f faceous vo lcan ic  graywacke; bo th  
weather b lu ish-green o r  reddish-brown and a re  i n t e n s e l y  f rac tu red ;  some very  
thin-bedded dark gray cher t ,  s i l i c i f i e d  a r g i l l i t e ,  p i l l o w  f lows, and gray 
c l a s t i c  l imestone; a t  l e a s t  600 m, and p o s s i b l y  1,200 t o  1,500 m t h i c k .  Age 
considered Permi an by M u f f l e r  (1967) based on two f o s s i l  l o c a l  i t i e s ;  one of 
which i s  Permian i n  age bu t  i s  f rom rocks now mapped as Pybus Formation, and 
on t h e  o r i g i n a l  age assigned by Loney (1964). More recen t  s tud ies  (Jones 
and others,  1981) have shown t h a t  the  Cannery Format ion i n  t h i s  map area i s  
La te  Devonian t o  E a r l y  M i s s i s s i p p i  an i n  age. Four c o l l e c t i o n s  made du r i ng  
t h i s  s tudy con ta i n  La te  Devonian t o  M i ss i ss i pp ian  r a d i o 1  a r i  ans (O. L. Jones, 
w r i t t e n  comnuns., 1981, 1982). One new c o l l e c t i o n  frm rocks mapped as 
Cannery Format i  on on upper Hami 1 t on  Creek, Kupreanof I s l  and, conta ins Upper 
T r i a s s i c  conodonts (B.  Wardlaw and A. G. Har r i s ,  w r i t t e n  comnun., 1983) and 
those rocks  p robab ly  should be mapped as the  Greenschist, Chert, Limestone, 
and A r g i l l i t e  U n i t  (Mzm) o f  t h e  Gravina Be l t ;  however, they  l ack  t h e  
s t r u c t u r a l  fea tu res  t h a t  t y p i f y  t h a t  u n i t .  Named by Loney (1964) f o r  
exposures a t  Cannery Bay on Adm i ra l t y  I s l and .  As mapped, inc ludes:  

p l  Volcan ic  rocks - -A l te red  p i 1  low f lows  and greenstone, probably  andesi t i c  
composit ion, gray t o  greenish-gray-weathering, f i ne -g ra ined .  
I] LIMESTONE (Upper Devonian)--Thin-bedded dark-gray f e t i d  l imestone, weathers 

brownish-gray, l o c a l l y  cher ty ;  minor 1 aminae of gray calcareous s i l  tstone, 
weathers dark brown. Age i s  Upper Devoni an based on two f o s s i  1 co l  l e c t i o n s  
(Muf f ler ,  1967). 

PRINCE OF WALES ISLAND SEQUENCE (Devoni an t o  Ordovi c i  an) - - I  n f  ormal 1 y named 
here t o  emphasize t h e  i s l  and-arc depos i t i ona l  s i t u a t i o n  t h a t  p e r s i s t e d  from 
Ordov ic ian through E a r l y  Devonian t ime; as mapped, d i  v ided i n t o :  

Vo lcan ic  and Associ ated Rocks, d i v i  ded i n t o :  
-1 Red Arkose (Devonian (?) ) - -Medi  um- t o  t h i  ck-bedded, medi urn-grai ned, 

r e d  weathering; some i nterbedded s i l  tstone; ex tens i  v e l y  i n t r u d e d  
by d ikes and i r r e g u l a r  masses o f  d i s t i n c t i v e  a l t e r e d  red-o r  dark- 
green-weathering f e l  dspar porphyry  t h a t  i s  conf ined t o  t h i s  
u n i t .  Age i s  unknown and t he  u n i t  i s  probably  e n t i r e l y  f a u l t  
bounded. Muf f ler  (1967) suggested a La te  S i l u r i a n  age based on 
general  f i e l d  r e 1  at ions;  we suggest t h a t  i t  c o r r e l a t e s  
1 i t h o l o g i  c a l l y  w i t h  p a r t  o f  t h e  Karheen Formation (Eber l  e i n  and 
Churkin, 1970; Ebe r l e i n  and others,  1983) o f  E a r l y  Devonian age. 

1 D S V ~  1 Vo lcan ic  Graywacke and A r g i l l  i t e  (Devoni an(?))--Medium- t o  t h i c k -  
bedded dark-gray calcareous f e l  dspathi  c vo lcan ic  graywacke, grades 
l o c a l l y  i n t o  pebble and cobble conglomerate w i t h  a l t e r e d  r e d  
p o r p h y r i t i c  vo lcan ic  rock  and a r g i l l  i t e  c l  asts; sane calcareous 
vo lcan ic  a r g i l l i t e .  Age i s  La te  S i l u r i a n  according t o  M u f f l e r  
(1967), based on two c o l l e c t i o n s ,  one a g rap to l  i t e  l o c a l i t y  of 
probably  e a r l y  Ludl  ow age and t h e  other  a mol lusk c o l l e c t i o n  o f  
probable  M idd le  Devonian age; two c o l l e c t i o n s  made i n  the  course 
of t h i s  s tudy suggest a Devonian age ( S .  H. Marnay, w r i t t e n  
commun., 1980) and a poss ib l e  m idd le  E a r l y  Devonian age (E. L. 
Yochelson and J. T. Dutro,  Jr.,  w r i t t e n  comnun., 1980). Most of 
the  evidence now favors  an E a r l y  Devonian age and t h i s  u n i t  and 
t he  ( l owes t )  vo lcan ic  member o f  t h e  Saginaw Bay Formation (CDs) 
may be f a c i e s  equiva lents .  

Vo lcan ic  Brecc ia  ( S i l  u r i  an(?))--Massi ve, dark-reddish-gray- 
weathering, a1 t e red  p o r p h y r i t i c  a n d e s i t i c ( ? )  brecc ia ;  sane 
aggl m e r a t e  or vo l  can ic  cobble congl omerate; m i  nor a1 t e red  gray 



and greenish-gray f l ows  o f  probable  in te rmed ia te  composit ion; r a r e  
th ick-bedded vo lcan ic  graywacke. Age i s  unknown and outcrop i s  
f a u l  t-bounded; Muff1 e r  (1967) suggested a S i l u r i a n  o r  Devonian age 
based on general f i e l d  r e1  at ions.  We suggest t h a t  t he  u n i t  may be 
a f a u l t  s l i c e  o f  a l o c a l  vo l can i c  u n i t  such as t he  Volcan ic  
B recc i a  and Agglomerate U n i t  (S tbv )  associated w i t h  t h e  Upper t o  
Lower S i l u r i a n  Bay o f  P i l l a r s  Formation. 

Carbonate Rocks and Associated Congl m e r a t e s  (Upper t o  Lower S i l  u r i  an): 
These extens ive carbonate un i t s - - t he  Ku iu  Limestone and t h e  Heceta 
Limestone--are i n t e r p r e t e d  t o  have formed as f r i n g i n g  r e e f s  o r  
carbonate banks i n  an i s 1  and-arc environment dominated by vo l can i c  
t u r b i d i t e s .  They probably  range i n  age and are not  a s i n g l e  
s t r a t i g r a p h i c  hor izon,  The assoc ia ted p o l y m i c t i c  conglomerates 
probably  represen t  several  separate channels a t  d i f f e r e n t  hor izons 
c a r r y i n g  mate r i  a1 f rwn  d i s t a n t  sources. D iv ided  i n t o :  

Ku iu  Limestone--Massive, poo r l y  bedded, dense, brownish-gray 
weather ing l imestone; some sedimentary brecc ia ;  p robab ly  750 m 
t h i c k  southwest o f  Saginaw Bay; age i s  La te  S i l u r i a n ,  based on 
Muf f le r1  s (1967) d iscuss ion  o f  f ou r  f o s s i l  l o c a l i t i e s ;  two new 
l o c a l i t i e s  ( A .  G. Ha r r i s ,  w r i t t e n  comnun., 1980; W. A .  Ol i ve r ,  
Jr.,  w r i t t e n  commun., 1980) con ta i n  forms t h a t  range i n  age from 
L a t e  S i l  u r i  an t o  midd le  E a r l y  Devonian. Named by M u f f l e r  (1967) 
f ran  the exposures southwest of Saginaw Bay; as mapped, a l so  
i n c l  udes: 

Pol y n i c t i c  Conglomerate, Thin-Bedded Limestone, and Massi ve 
Limestone--Polymict ic congl m e r a t e  i nterbedded w i t h  t h i n -  
bedded l imestone and massive 1 imestone; rounded c l a s t s  t o  15 
cm maximum dimension of gray and green cher t ,  gray l imestone, 
r e d  fe ldspar  porphyry, r e d  s i l t s t o n e ,  and- - loca l l y - -o f  
l imestone, co ra l  masses, arkose, pebble conglomerate, and 
green vo lcan ic  rock. Age i n f e r r e d  by M u f f l e r  (1967) t o  be 
La te  S i l u r i a n ;  two new c o l l e c t i o n s  range f rom La te  S i l u r i a n  
t o  as young as m idd le  Devonian i n  age (W. A .  Ol i ve r ,  w r i t t e n  
comnun., 1980). 

Hecet a L imes tone--Mass i ve o r  t h i c k -  bedded, f i n e -  gr a i  ned 1 imes tone, 
minor l imestone breccia,  sandstone, mudstone, and pods of 
po l  p i c t i  c cong lmera te ;  commonly f rac tu red ,  l o c a l  l y  
f o s s i l  i f  erous, 1 i ght- t o  medium-dark gray fresh, b u f f  weathered, 
forms rough pockety surfaces i n  t i d a l  zone and k a r s t  topography 
i n 1  and; th ickness probably  g rea te r  than 4,000 m i n  some 
exposures. Age i s  M idd le  and La te  S i l u r i a n  according t o  Ebe r l e i n  
and Churkin (1970) based on d iscuss ion o f  several  c o l l  ec t ions;  
Ebe r l e i n  and o thers  (1983) extended the  lower age 1 i m i t  t o  i nc l ude  
1 a te  E a r l y  S i l u r i a n ;  several  new c o l l e c t i o n s  con f i rm t h i s  
assignment. Named by Ebe r l e i n  and Churk in  (1970) f o r  exposures on 
Heceta I s 1  and i n  t h e  C r a i g  map-area t o  t h e  south; o ther  exposures 
discussed i n  d e t a i l  by Ovenshine and Webster (1970); as mapped, 
a1 so i n c l  udes: 

Po l ym ic t i  c Conglomerate I n t e r c a l a t e d  w i t h  Heceta Limestone-- 
Pebble and cobble congl me ra te ,  sedimentary breccia,  f i ne -  t o  
coarse-grained graywacke, s i  1 tstone, and mudstone; i n  
d iscont inuous lenses and 1 arge pod l i k e  bodies; some 



o l i g o m i c t i c  c h e r t  pebble o r  l imestone pebble cong lmera te ,  
but  commonly po lymic t i c ,  w i t h  c l a s t s  t o  20 cm o f  p o r p h y r i t i c  
andesl te,  gray-green and b lack  cher t ,  l imestone, ve in  quartz, 
graywacke, g r a n i t i c  and gabbroic composi t i on ;  th ickness 
h i g h l y  v a r i a b l e  bu t  must be i n  excess of 2,000 m i n  places. 
Age i s  i n f e r r e d  through the  age o f  t he  r e l a t e d  Heceta 
Limestone. 

P o l y n i c t i  c  Congl merate- -Pebble  and cobble conglomerate and o ther  
c l a s t i c  rocks l i k e  those descr ibed above t h e  P o l y m i c t i c  
Conglunerate I n t e r c a l a t e d  w i t h  Heceta Limestone U n i t  (Schc), but  
which occur between t h e  Heceta Limestone (Sch) and t h e  Graywacke 
Mudstone, Tu rb i d i t es ,  and Limestone U n i t  (DStbg) o f  the  Bay o f  
P i l l  a rs  Formation; th ickness probably  g rea te r  than severa l  
thousand m l o c a l l y .  Age i s  no t  known d i r e c t 1  y, bu t  i s  i n f e r r e d  
f rom the  age o f  t h e  adjacent u n i t s  noted above. 

T u r b i d i t e s  and assoc ia ted rocks (Upper S i l  u r i  an t o  Lower Ordov ic ian) :  
These very  ex tens ive  t u r b i d i t e ,  congl me ra te ,  and vo lcan ic  un i  t s - - t he  
Bay o f  P i l l a r s  and Descon Format ions--are i n t e r p r e t e d  t o  be t he  
dominant f e a t u r e  of a long-1 i ved i s l  and-arc environment. The two 
format ions probably  grade i n t o  one another. The 1 imestones, 
congl unerates, and vol  canic u n i t s  t h a t  are mapped separa te ly  probably  
va ry  i n  age and do no t  represent  p e r s i s t e n t  s t r a t i g r a p h i c  hor izons. 
D i v i ded  i n t o :  

Bay o f  P i l l a r s  Format ion on Ku iu  and western P r i nce  o f  Wales 
I s 1  ands (Upper t o  Lower S i l  u r ian) - -Dominant ly  graywacke, 
mudstone, and calcareous mudstone t u r b i d i  tes,  w i t h  subord inate 
conglomerate, 1  imestone, and i ntermedi a te  t o  maf i c  vo lcan ic  f lows, 
breccia,  and t u f f .  Sedimentary fea tu res  i n  sandstone t u r b i d i  tes  
i n c l u d e  massi ve, amalgamated beds, channel ized beds, graded beds 
w i t h  Bouma sequences, and chao t i  c a l  l y  deformed s l  urnp deposi ts.  
Associ ated po l  ymi c t i  c  congl omerates are massi ve t o  channel i zed and 
cross-bedded. Ubiqu i tous 1 imestone t u r b i d i t e s  are rhy thmica l  l y  
bedded w i t h  carbonaceous par t ings .  I so l  ated exposures o f  vol  canic 
rocks a re  massive and g e n e r a l l y  brecc ia ted.  Sandstones a re  
ext remely  v a r i a b l e  i n  canposi t i o n .  Three dominant v a r i e t i e s  
i nc l ude  calcareous graywacke, vo l  cani  c l  a s t i c  graywacke, and 
quar tzo f  e l  dspath ic  graywacke. Sediment imnat u r i  t y  and r a p i d  1  ocal  
changes i n  sandstone composi t ion suggest l o c a l  sources. Proximal 
t u r b i d i t e  f ac i  es and cross-bedding i n  congl m e r a t e s  suggest 
sha l low t o  moderate water depths; map p a t t e r n  suggests l o c a l  
vo lcan ic  centers  w i t h  associ ated carbonate ree fs ,  and a dominant 
regime o f  graywacke t u r b i d i  t e  depos i t ion,  w i t h  calcareous 
t u r b i  d i t e s  occupying i nterchannel  areas. The Bay o f  P i l l  ars 
Format ion was named and def ined by M u f f l e r  (1967) f rom exposures 
on Ku iu  I s 1  and. I t  i s  mapped on Kuiu, Kosciusko, and nor thern  
P r i nce  o f  Wales I s 1  ands. S t r a t i g r a p h i c  i n t e r c a l a t i o n  as we1 1 as 
i nco rpo ra t i on  o f  l a r g e  angular boulders o f  l imestone s i m i l a r  t o  
the  Heceta suggests a f a c i e s  r e l a t i o n s h i p  w i t h  t h a t  u n i t .  Well 
rounded syen i t e  porphyry  cobbles i n d i c a t e  a d i s t i n c t i v e  source 
t e r r a n e  f o r  t he  conglomerates. P re l  im inary  s t r u c t u r a l  and 
pa l  eocurrent  data suggests deposi t i  on o f  Bay o f  P i 11 ars sediments 
i n  basins between a syen i te -bear ing  landmass t o  t h e  west and 
volcanic/carbonate centers  t o  t he  east. U n i t  th ickness probably  
exceeds a few thousand meters, Bay o f  P i l l a r s  rocks are l o c a l l y  
hornfe l  sed by Mesozoic and T e r t i  ary  p l  utons. Grap to l  i t e  
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c o l l e c t i o n s  made dur ing  t h i s  s tudy range i n  age from midd le  
L l  andoverian t o  e a r l y  Ludlov ian ( C l a i r e  Car ter ,  w r i t t e n  comun., 
1980). D i f f e r s  from the  Descon Format ion because i t  has 
s i g n i f i c a n t l y  l ess  vo lcan ic  debr is,  both as u n i t s  and as 
i n d i v i d u a l  c l a s t i c  grains.  I t  a l so  i s  m o s t l y  younger than t he  
Descon. As mapped, d i v i d e d  i n t o :  

Graywacke, Mudstone, T u r b i d i  tes, and Limestone--Buff, green, or 
gray, t a n  t o  maroon weather ing graywacke, mudstone and 
calcareous mudstone; graywackes t y p i c a l  l y  medi um- t o  t h i c k -  
bedded o r  massive, w i t h  amalgamated beds as w e l l  as f u l l  
Bouma sequences. M u t t i  and R icch i -Lucc i  t u r b i d i  t e  f a c i e s  
represented are dominant ly B and C " i n n e r  fan"  channel 
facies,  w i t h  assoc ia ted A conglanerates and E overbank 
deposi ts.  Soft  sediment def onnat ion i s  common. The 
g rapackes  are immature, c o n s i s t i n g  o f  p o o r l y  so r t ed  angular 
c l  asts w i t h  extreme cunposi t i o n a l  v a r i a b i l  i t y  over sho r t  
d is tances l a t e r a l l y  and v e r t i c a l l y .  The t h r e e  dominant 
v a r i e t i e s  are: 1) ca l  careous graywacke w i t h  carbonate 
c l  asts, f o s s i l  fragments, subord inate fe ldspar ,  quartz,  and 
vol  cani  c  rock  fragments, and patchy r e c r y s t a l  1  i zed carbonate 
mat r i x ;  2 )  v o l c a n i c l a s t i c  graywacke c o n s i s t i n g  ma in l y  o f  
f e l t e d  in te rmed ia te  t o  ma f i c  vo lcan ic  rock  fragments, w i t h  
subord inate g ra ins  o f  f e l  dspar , monocrystal l ine, embayed 
quartz,  occasional  f o s s i l  fragments, and c h l o r i t i c  or c layey  
mat r i x ;  and 3) qua r t zo fe l  dspath ic  graywacke w i t h  d e t r i  t a l  
b i o t i t e  and po tass i  urn f e l  dspar, and w i t h  l o c a l l y  calcareous 
o r  c layey  mat r i x .  I n  a l l  t h ree  types r a r e  g ra ins  o f  
m i  c r o c r y s t a l l  i ne quartz,  ep i  dote, vo l  cani  c  shards, and 
f e l s i t e  may be found. No w h i t e  mica o r  metamorphic rock  
fragments were seen. Cal careous graywackes are ub iqu i tous,  
and o f ten  grade t o  l imestone in terbeds.  The v o l c a n i c l a s t i c  
graywackes are most c h a r a c t e r i s t i c  around northernmost 
A f f l e c k  Canal, Po r t  Malmesbury, Bay o f  P i l l a r s ,  and S e c u r i t y  
Bay on Kui  u  I s l  and. Quar tzo fe l  dspath ic  graywackes occur i n  
the  v i c i n i t y  o f  Table  Bay and Exp lo re r  Bas in  on t h e  west s ide  
o f  Ku i  u I s l  and. 

P o l y n i c t i  c  Conglcmerate--Pol y n i c t i c  conglunerate, t y p i c a l  l y  
massive or  th ick-bedded and channelized; occas iona l l y  cross- 
bedded. C l a s t  popula t ions va ry  as do t he  graywacke 
canposi t i ons ,  but  gene ra l l y  inc lude,  i n  order of decreasing 
abundance, graywacke, mudstone, vo lcan ic  rock,  1  imestone, and 
syeni  t i c  t o  d i  o r i  t i c  i n t r u s i  ve rock.  We1 1-rounded syeni  t e  
cobbles a re  d i s t i n c t i v e l y  p i nk  and K- fe ldspar  p o r p h y r i t i c .  
Graywacke and mudstone c l a s t s  vary i n  degree o f  roundness. 
Volcan ic  and carbonate c l a s t s  are g e n e r a l l y  l a r g e  and angular 
r e1  a t i v e  t o  o ther  c l a s t s .  Conglomerates tend t o  map as NNW- 
SSE t r end ing  be l t s ,  such as from the  head of the Bay o f  
P i l l a r s  t o  A l v i n  Bay on Ku iu  Is land,  suggest ing 
pa l  eochannel s. 

01 istostrorne Blocks o f  Heceta Limestone i n  T u r b i d i  t e  Mat r i x - -  
D is rup ted  blocks o f  Heceta(?)  1  imestone i n  massive calcareous 
sandstone ma t r i x ,  and i n t r a f  ormat i  onal 1  imestone 
conglomerate, i n t e r p r e t e d  as o l i s t o s t r m e s  (Ovenshine and 
Webster, 1970). Best exposed south of A l v i n  Bay on Ku iu  
I s 1  and and on i s 1  ands i n  Surnner S t r a i t .  

Limestone and Limestone T u r b i d i  tes--Thin- t o  medi um- 



rhy thmica l  l y  bedded carbonaceous 1  i ght-gray 1  imestone and 
1  imestone t u r b i d i t e s .  These 1  imestone t u r b i d i t e s  are 
i n t e r c a l a t e d  w i t h  Bay o f  P i 1  1  ars graywackes, both as 
in te rbeds  and as p l a s t i c a l l y  deformed slump blocks,  
p a r t i c u l a r l y  well-exposed on W ind fa l l  I s l ands  west o f  
Exp lo re r  Basin on Ku iu  I s land .  The l imestone t u r b i d i t e s  a re  
i n t e r p r e t e d  as in te rchanne l  and overbank depos i ts  based on 
t h e i r  map d i s t r i b u t i o n  and f i n e  t ex tu re .  More massive 
1 irnestones may represent  s lope f acies deposi ts.  Occas iona l l y  
1  imestone 1  ayers con ta in  so r ted  a1 gal o r  f o s s i l  fragments. 

Vo lcan ic  Brecc ia  and Aggl merate--Massi  ve, d u l l  green vo lcan ic  
b recc i  a, aggl unerate, and fl ows. Canposi t i o n s  of vo lcan ic  
rock  range f rom in te rmed ia te  t o  maf i c ,  hypocrysta l  1  i n e  t o  
aug i t e  and f e l  dspar p o r p h y r i t i c  greenstone, w i t h  a  f e l t e d  
p l  agioclase-epidote-chlori t e  groundmass. D i sc re te  
occurrences are mapped south P o r t  Beauclerc and near A l v i n  
Bay on Ku iu  I s 1  and. 

Bay o f  P i l l a r s  Format ion on Nor theastern Pr ince  o f  Wales I s l a n d  
(Upper(?) t o  Lower S il u r i  an)--Graywacke and s i l i c e o u s  mudstone 
t u r b i d i t e s .  Amal gamated beds, f u l l  Bouma sequences, and h i  gh 
sand/shale r a t i o s  suggest a  proximal t u r b i  d i t e  f a c i  es 
assoc ia t ion.  Rhy thmica l l y  bedded 1  irnestones, p o l y n i c t i  c  
congl omerate, and vol cani  c  aggl omerate and b recc i  a  are 
i n t e r c a l  ated w i t h  t he  graywackes. Sandstones and congl m e r a t e s  
are vo l  cani  c l  a s t i  c, imnature, and probably  r e f l e c t  1  oca l  sources 
( C l a i r e  Car te r ,  w r i t t e n  commun., 1980). A l l  g rap to l  i t e  
c o l l e c t i o n s  t o  date are o f  E a r l y  S i l u r i a n  age. The u n i t  i s  
d i s t i n g u i s h e d  from Bay o f  P i 1  1 ars rocks on K u i u  and western P r i nce  
of Wales I s l  ands by a  more vol  can i c l  a s t i c  and 1  ess calcareous 
composi ti on. As mapped, d i  v i  ded i nto: 

Graywacke, S l  ate, and Limestone--Greeni sh gray, buff 
weathering, v o l c a n i c l a s t i c  graywacke and a r g i l l i t e  
t u r b i  d i t es .  Massive t o  amalgamated, graded, and rhythmic  
beds corresponding t o  M u t t i  and R icch i -Lucc i  A, B, C, and E 
t u r b i  d i  t e  f ac i  es, suggest a  proximal depos i t i ona l  environment 
i n  moderate water depths. Graptol  i t e s  may be found on 
a rg i l l a ceous  bed p a r t i n g  s u r f  aces. Local  s o f t  sediment 
deformat ion i s  t y p i c a l l y  assoc ia ted w i t h  calcareous 1  ayers or 
lenses. Andesi te dikes c u t  t h i s  u n i t  east  o f  Salmon Bay. 

Conglomerate, Aggl me ra te ,  and Volcan ic  Brecc i  a--Predominantly 
vol  c a n i c l  a s t i c  polymi c t i c  congl omerate, and vo lcan ic  b recc ia  
and agglomerate o f  i n te rmed ia te  t o  maf ic ,  f e l dspa r  and 
d i  nopyroxene porphyr i  t i c  c m p o s i  t i  on. Massi ve occurrences of 
coarse v o l c a n i c l a s t i c  r ock  may be found on some o f  the  
I s l ands  i n  Clarence S t r a i t  n o r t h  and west of t h e  Blashke 
I s 1  ands. 

Descon Format ion (Lower S i l u r i a n  t o  Lower Ordovic ian)--Massi  ve 
graywacke, graywacke and a r g i l l  i t e  t u r b i d i t e s ,  s i l i c e o u s  
g rap to l  i t i c  shale, po l yn i  t c i c  cong lmera te ,  bedded 1  imestone and 
1  imestone brecc ia ,  and maf i c  vo lcan ic  s i l l s ,  f lows, and t u f f s .  
Sandstone and conglomerates range from predominant ly  
vol  can i c l  a s t i c  t o  po lymic t i c ,  i n c l u d i n g  graywacke, shale, cher t ,  
1  imestone, and f e l s i c  t o  gabbroic 1  i t h i c  fragments together  w i t h  
t h e  vo lcan ic  gra ins.  The Descon Formation crops out on 



nor theas te rn  and nor thwestern P r i nce  o f  Wales I s l a n d  and i n  t he  
v i c i n i t y  of Davidson I n l e t ,  Kosciusko I s 1  and. These rocks are 
loca l lymetamorphosed t o  g reensch is t  f ac i es .  Thickness exceeds 
3,000 meters. G r a p t o l i t e s  from t h e  Descon Formation y i e l d  ages 
rang ing  from Tremodocian ( E a r l y  Ordov ic ian )  t o  L landover ian ( l a t e  
E a r l y  S i l u r i a n )  ( C l a i r e  Car ter ,  w r i t t e n  comnun., 1980; Eber l  e i n  
and others,  1983). Th i s  u n i t  i s  more s i l i c e o u s  and conta ins more 
vo lcan ic  m a t e r i a l  than t he  Bay of P i l l a r s  Formation. Named by 
Ebe r l e i n  and Churk in  (1970). As mapped, d i v i ded  i n t o :  

Graywacke-Grayish green, buff weathering, vo l  cani  c l  a s t i  c 
graywacke and s i  1 iceous shale. Massive amalgamated beds, 
graded beds, and f u l l  Bouma sequences, t h i n  rhythmic  beds, 
slump depos i ts ,  sedimentary b recc i a  and conglanerate suggest 
a proximal depos i t i ona l  environment. Sandstones and 
cong lmera tes  i nc l ude  m a i n l y  ma f i c  vo lcan ic  rock  fragments, 
w i t h  fe ldspar,  quartz,  graywacke, mudstone, cher t ,  l imestone, 
and p l u t o n i c  rock  fragments i n  a c h l o r i t i c  ma t r i x .  
Grap to l  i t e s  are found on s i l i c e o u s  a r g i l l i t e  bed par t ings .  
Sane g reensch is t  f a c i e s  sandstones are p y r i t i c .  

Limestone--I n t r a f  onnat iona l  ca l  careous b recc i a  and 
conglomerate, i n c l u d i n g  f oss i  1 hash, occurs s t r a t i  g r a p h i c a l l y  
above p o l y m i c t i c  conglomerate a t  P o r t  P r o t e c t i o n  on 
nor thwestern P r i nce  o f  Wales I s 1  and. 

GRAV INA BELT 
The term Gravina be1 t i s  used here t o  denote sedimentary and vo lcan ic  rocks of 

La te  Ju rass i c  and E a r l y  Cretaceous age (and t he  p r e - ~ e n o z o i c  g r a n i t i c  and 
other  rocks  i n t r u s i v e  i n t o  t h a t  sec t i on )  i n  t he  eas t - cen t ra l  p a r t  o f  t h e  map 
area. As used here, the term a l so  inc ludes  rocks o f  indeterminate Mesozoic 
age i n  a broad zone t o  t h e  west of and a d j o i n i n g  t h e  Ju rass ic  and Cretaceous 
rocks.  Th i s  zone i s  c a l l e d  t he  Duncan Canal-Zarembo I s 1  and-Screen I s 1  and 
sub-be l t  and i t has w i t h i n  it b locks of Paleozoic and Mesozoic rocks u n l i k e  
any elsewhere i n  t he  Grav ina be l t ,  but  s i m i l  ar t o  some i n  t h e  Alexander 
b e l t .  The Gravina b e l t  as used here more o r  1 ess corresponds t o  t h e  Grav ina 
be1 t as de f ined  by Berg and o thers  (1978), but  the  map d i s t r i b u t i o n  does no t  
correspond because of newer i n f o rma t i on  and d i f f e r i n g  i n t e r p r e t  a t ions.  

INTRUSIVE ROCKS OF ADMIRALTY-REVILLAGIGEOO PLUTONIC BELT AND ASSOCIATED 
M I  GMATITE (Upper Cretaceous) --Be1 t i nf o m a l l  y named by Brew and Mor re l  1 
(1983); p r e l  im ina ry  K-Ar determi nat ions by M. A.  Lanphere ( w r i t t e n  communs., 
1981, 1982) i n t e r p r e t e d  t o  be app l i cab le  t o  t h e  whole s u i t e  are as f o l l ows :  . . 

Ma u n i t  ~ e n e r a l  l o c a t i o n  B i o t i t e  age Hornblende a e 
wraoqel l  IS. 83.2 Ma -7in+ 

I1 ~ i t k i f  I s .  .. 89.1 Ma 
K t  e f  farembo I s .  90.4 Ma 93.0 Ma 

S i m i l a r l y  dated rocks occur i n  1 i t h i c a l  l y  c o r r e l a t i v e  u n i t s  t o  t h e  eas t  i n  the  
B r a d f i e l d  Canal quadrangle ( R .  L. E l l i o t t  and R .  D. Koch, o ra l  conmun., 
1982). The Biot i te-Pyroxene-(Hornblende-)  Monzodior i te,  e tc .  U n i t  (Kqo) 
mapped i n  t h e  M iss ionary  Range somewhat r e s m b l  es t h e  Hornblende Qua r t z  
Monzodior i te ,  etc.  U n i t  (Kwqo) on nor thwestern P r i nce  o f  Wales I s l a n d  and may 
be p a r t  o f  t h e  Ch i l ka t -P r i nce  o f  Wales p l u t o n i c  prov ince and s l i g h t l y  01 der 
than t h e  o ther  p l u t o n i c  rocks i n  t h i s  b e l t .  The rocks i n  these u n i t s  a re  
descr ibed a lso  by B u r r e l l  (1984a, b, c ) .  As mapped, d i v i ded  i n t o :  

pizq Hornbl ende-B i o t i  t e  Tonal i t e  and Granodi o r i  te ,  Qua r t z  Monzodior i  te,  and 
Qua r t z  D i o r i t e - - F o l i  ated t o  massive equi  granul  ar; average g r a i n  s i z e  i s  
medium, f i ne -g ra i ned  near some margins; C . I .  17 t o  50; l i g h t  t o  medium 
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gray f resh,  weathers brownish t o  dark gray. F o l i a t i o n  va r ies  both i n  
d i r e c t i o n  and development: moderately developed i n  west t o  very  w e l l  
developed on eas t  s i de  o f  Wrangell I s land ;  l o c a l l y  semischistose and 
ca tac l  a s t i c .  Contains ap l  i t e  dikes,  pegrnati t e  d ikes and veins, rounded 
very  f ine-gra ined hornblende d i o r i  t e  inc lus ions .  General l y  concordant 
i n t r u s i o n s  as s i l l s  w i t h  coun t ry  rock and screens of coun t ry  rock i n  
margin o f  body. Minera logy inc ludes  zoned, complexly twinned 
p l  ag i oc l  ase w i t h  minor a1 t e r a t i o n  t o  s e r i c i t e ;  ma f i c  minera ls  u s u a l l y  
b i o t i t e  g rea te r  than hornblende; subhedral epidote;  and l o c a l  garnet 
and pyroxene. Accessory minera ls  are sphene, apa t i t e ,  opaque minera ls  
and a l l  an i te ,  U n i t  d i f f e r s  f rom Hornblende-Bio t i  t e  Tonal i t e ,  
Granod io r i te ,  etc.  u n i t  ( K t i f )  by presence of pyroxene and garnet, and 
b i o t i t e  as t he  dominant ma f i c  phase. U n i t  i s  exposed on E t o l i n ,  
Wrangell ,  Dry, Farm and Sergief  I s 1  ands ( B u r r e l  1, 1984b). 

Hornb lende-B io t i te  Tona l i te ,  Granod io r i te ,  quar tz  Monzodior i te,  and 
Qua r t z  D io r i te - -Equ ig ranu l  ar t o  sparse ly  p o r p h y r i t i c ,  massive t o  weakly 
f o l i a t e d ;  medium-grained; C . I .  14 t o  52; l i g h t  gray fresh, weathers 
ye1 1  owish-gray. Rounded, e longate very  f ine-gra ined d i o r i  t i c  and 1  ocal  
u l t r a m a f i c  i nc l us i ons .  M inera log ic  features i nc l ude  o s c i l l a t o r y  zoned 
s e r i  a te  p l a g i o c l  ase, both d i s c r e t e  and small clumps o f  b i o t i t e  and 
hornblende, subhedral ep ido te  and c l i n o z o i s i t e  (mu tua l l y  exc l us i ve ) ,  
r a r e  garnet, and accessory sphene, a1 1  an i  te, and apa t i t e .  A1 t e r a t i o n  
inc ludes  p l ag ioc l ase  t o  s e r i c i t e  and maf ic m inera ls  t o  epidote.  U n i t  
d i f f e r s  f rom Hornbl ende-B io t i te  Tonal i t e  and Granodior i te ,  etc., u n i t  
( K t e f )  by 1  ack o f  pyroxene and garnet and b e t t e r  development o f  s e r i  a t e  
p l  ag ioc l  ase. Hornb lende-B io t i te  Tonal i t e  u n i t  (Ktop)  i s  a  p o r p h y r i t i c  
v a r i a t i o n  o f  t h i s  u n i t .  Exposed on M i t ko f ,  Zarembo, and Woronkofski 
I s 1  ands ( B u r r e l  1, 1984a, b)  . 

Hornblende-Bio t i te  Tonal i t e - - P o r p h y r i t i c ,  l o c a l l y  f o l  i a ted ;  medium- t o  
coarse-grained; C . I .  15 t o  40; medium t o  dark gray fresh, brownish-gray 
weathered; l o c a l  al ignment o f  p l ag ioc l ase  l a t h s  def ines f o l i a t i o n ;  r a r e  
ho rn fe l s  inc lus ions ;  apl  i t i c  g r a n i t e  dikes, pegmati te veins, and 
t o n a l i t e  dikes i n t o  coun t r y  rock  a t  margins produce i n t e r f i n g e r i n g  
contacts .  P lag ioc lase  p o r p h y r i t i c  w i t h  l o c a l  reddish-brown garnet 
phenocrysts; ga rne t - r i ch  and -poor tones l o c a l l y  d e f i n e  layers .  
Minera l  og i  c f ea tu res  i nc l ude  zoned s e r i  a te  p l  ag ioc l  ase w i t h  minor 
a l t e r a t i o n  t o  s e r i c i t e ;  maf i c  m inera ls  mos t l y  i n  clumps; ep ido te  and 
zoned garnet present; accessory sphene, apa t i te ,  and a l l a n i t e ,  some 
b i o t i t e  a1 t e r a t i  on t o  c h l o r i t e .  Body on southwestern M i t k o f  i s  quar tz  
monzodior i te  i n  composit ion. U n i t  i s  g rada t iona l  w i t h  Hornblende- 
B i o t i t e  Tona l i te ,  Granod io r i te ,  e tc .  u n i t  ( K t i f ) ,  bu t  d i f f e r s  i n  i t s  
p o r p h y r i t i c  t e x t u r e  and ub iqu i tous  garnet. U n i t  d i f f e r s  from B i o t i t e -  
Epidote-Hornblende Qua r t z  Monzodior i  t e  U n i t  (Kqop) by t h e  dominance of 
b i o t i t e  over hornblende, 1  arger hornbl  endes w i t h  poorer c r y s t a l  form 
and ( l o c a l l y )  abundant inc lus ions ,  presence of garnet, and clumps o f  
maf ics  as opposed t o  d i s c r e t e  mafics. U n i t  d i f f e r s  from B i o t i t e  
Tona l i te ,  Qua r t z  D i o r i t e  and Granod io r i t e  u n i t  (Ktgp) i n  abundance o f  
hornblende and a h igher  c o l o r  index. Exposed on Lindenberg Peninsula, 
M i tko f ,  Rynda, Kadin, Woronkofski, and Wrangell I s l ands  ( B u r r e l l ,  
1984b), and i n  Ernes t  Sound. 

Ga rne t -B io t i t e  T o n a l i t e  and Minor Granodiorite--Nonfoliated crowded 
p l  ag ioc l  ase rock; i nequ ig ranu l  ar t o  p o r p h y r i t i c ;  very  f i n e -  t o  medium- 
grained; C. I .  14 t o  29; medium gray fresh; weathers 1  i g h t  gray; forms 
small e longate bodies l ess  than 3 square km i n  area; a l so  makes up one 
1  arger body on no r t he rn  Wrangell I s 1  and. Minera logy inc ludes  reddish-  
brown garnet, c l i n o z o i s i t e  ( o r  r a r e l y  ep i  dote)  and l o c a l  muscovite. 



B i o t i t e  and quar tz  commonly i n t e r s t i t i a l  t o  c l o s e l y  spaced p l ag ioc l ase  
. l a t hs .  U n i t  i s  s i m i l a r  t o  B i o t i t e  Tona l i te ,  Qua r t z  D i o r i t e ,  and 

Granod io r i t e  u n i t  (Ktgp) m ine ra l og i ca l  l y ,  bu t  d i f f e r s  t e x t u r a l l y  by i t s  
f i n e r  g r a i n  s i z e  and lack  o f  l a r g e  phenocrysts. Exposed on nor thern  
Wrangell, M i tko f ,  Woronkofski and E t o l  i n  I s 1  ands ( B u r r e l l ,  1984b). 

B i  o t i t e - E p i  dote-Hornbl ende Qua r t z  Monzodi o r i  te--Local  l y  f 01 i ated; 
p l a g i o c l  ase p o r p h y r i t i c  w i t h  medium- and coarse-grained phenocrysts ( t o  
1 2  mn), f i n e -  t o  medium-grained groundmass ( t o  3 mn) and a  C.I. range 
o f  17 t o  48; weathers brownish-gray, gray and wh i t e  f resh;  body margins 
are commonly more ma f i c  and have a  ve ry  f i ne -  t o  f i ne -g ra ined  
groundmass; a lso  common a re  muscovi t e - b i o t i  t e  garnet -ep idote apl  i t e  
d ikes o f  g r a n i t i c  and g ranod io r i  t i c  c m p o s i  t i o n .  M inera log ica l  
fea tu res  i nc l ude  o s c i l l a t o r y  zoned p l ag ioc l ase  w i t h  s e r i c i t e  a l t e r a t i o n  
o f  t he  cores; i n t e r s t i t i a l  quar tz  and K - f e l  dspar, euhedral f i ne -g ra i ned  
hornblende, minor b i o t i t e ,  and p r imary  ( occas iona l l y  twinned and zoned) 
and secondary ep i  dote. U n i t  i s  exposed on t h e  Lindenberg Peninsula, 
Kupreanof I s land ,  and on southwestern M i t ko f ,  Woronofski and nor thern  
Zarembo I s 1  ands. Where mapped on nor thern  Dry  I s l  and and eastern 
M i t k o f  I s land ,  t h e  composit ions range from quar tz  monzod io r i te  t o  
t o n a l  i t e  ( B u r r e l  1 ,  1984a, b)  . 

B i o t i t e  Tonal i t e ,  Qua r t z  D i o r i t e ,  and Granodior i  te- -Porphyr i  t i c  and 
f o l i a t e d ;  medium- t o  coarse-grained; C.I. 11 t o  35; c u t  by pegmati te 
and b a s a l t  dikes; l o c a l  c a t a c l a s t i c  t ex tu re ;  i n c l us i ons  o f  coun t r y  
rock.  M inera log ica l  features i nc l ude  zoned, complexly twinned 
p l  ag i oc l  ase, quar tz ,  i n t e r s t i  t i  a1 K-feldspar,  p a r t l y  c h l o r i  t i t e d  
b i o t i t e ,  ep i  dote, m i  nor 1  ocal  hornbl  ende; and garnet, sphene, a p a t i t e  
and a l l a n i t e  as accessories. The u n i t  on E t o l i n  I s l a n d  lacks  K- 
f e l  dspar and shows moderate t o  extreme a1 t e r a t i o n  of p l  ag ioc l  ase, 
b i o t i t e ,  and garnet.  U n i t  d i f f e r s  from Biotite-Epidote-Hornblende 
Quar t z  Monzonite u n i t  (Kqop) by l ack  o f  hornblende and presence o f  
garnet. 

Pyroxene-Biotite-Hornblende-Quartz Monzodior i te ,  Quar tz  D i o r i t e ,  
Monzodior i te,  and D i o r i t e - - L o c a l l y  f o l i a t e d ;  equigranul  ar; medium- 
grained, f i n e -  t o  medium-grained near margins; C.I. 20 t o  61; b lack  and 
wh i te  t o  medium gray fresh, weathers brownish-gray t o  orangish-gray. 
Mafic inc lus ions ,  quar tz  and pegmati te veins and diabase dikes 
present.  M inera log ica l  c h a r a c t e r i s t i c s  i nc l ude  anhedral, commonly 
po i  k i l  i t i c  hornblende w i t h  pyroxene, b i o t i t e  and p l ag ioc l ase  
inc lus ions ,  anhedral b i o t i t e ,  and pyroxene. P lag ioc lase  i s  twinned, 
toned,and very  c l o s e l y  packed. P lag ioc lase,  K- fe ldspar ,  and quar tz  
form the  groundmass. On Nor thern Lindenberg Peninsula b i o t i t e ,  opaques 
and c l inopyroxene are common i n  t he  no r t he rn  p a r t  of the M iss ionary  
Range body. Hornblende appears and increases i n  abundance as pyroxene 
and opaque minera ls  decrease i n  abundance t o  t he  south. Hornblende, 
when present, i s  u s u a l l y  t he  dominant ma f i c  minera l .  U n i t  i s  exposed 
on no r t he rn  Lindenberg Peninsu la  and c e n t r a l  M i t k o f  I s l a n d  ( B u r r e l l ,  
1984a). 

Hornblende Dior i te- -Hornb lende d i o r i t e ,  quar tz  d i o r i t e ,  and minor 
t o n a l  i te; medi um- t o  very-coarse-grained; C.1 . 1 5  t o  50; equi  granul  ar, 
except f o r  l o c a l  crowded p l ag ioc l ase  porphyry 1  i k e  t he  Hornblende- 
B i o t i t e  Tonal i t e  u n i t  (Ktop); weathers 1  i ght t o  dark green; h i g h l y  
a l t e r e d  t o  ep idote-  and c h l o r i t e - r i c h  rock.  Crops out on Woewodski 
I s land .  D i f f e r s  f rm other  Cretaceous g r a n i t i c  rocks i n  the  h i gh  
degree o f  a1 t e r a t  i on. 

MIGMATITE (UPPER CRETACEOUS)--Varied migmati t i c  rocks, ma in l y  agmati t e  
and i r r e g u l a r  banded gneiss, i n  zones between t h e  Hornb lende-B io t i te  





s t r u c t u r e s  general 1 y obscure; dominant ly ve r y - f  i ne -g ra i  ned, dark-gray 
weathering, carbonaceous ch l  o r i  te -quar tz - fe l  dspar phy l  1 i te; some 
i n t e r 1  ayered g rawacke  and graywacke semischist ;  l o c a l l y  ex tens ive  
l aye rs  and lenses o f  very-f ine-grained, 1 i ght t o  dark-green weather ing 
c h l o r i t e - r i c h  p h y l l i t e  i n t e r p r e t e d  t o  have been metamorphosed from 
f ine-gra ined vo lcan ic  sediments such as t u f f s  o r  frm h i  gh l y  transposed 
and t e c t o n i  zed coarser g ra ined  i ntermedi a te  composi ti on rocks.  Age 
i n t e r p r e t a t i o n  i s  t h e  same as t h a t  given above f o r  t h e  Sch i s t  and 
Ho rn fe l s  U n i t  (Kss). 

INTRUSIVE ROCKS OF KLUKWAN-DUKE PLUTONIC BELT (Cretaceous): Be1 t i n fo rma l  1 y 
named by Brew and M o r r e l l  (1983); rocks i n t e r p r e t e d  t o  be 100-110 Ma on t he  
bas is  o f  t h e i r  s i m i l a r i t y  t o  dated rocks elsewhere (Lanphere and Eber le in ,  
1966) and on a p r e l i m i n a r y  K - A r  age of 107 Ma frm the  p l u ton  a t  Turn 
Mountain on Kupreanof I s l a n d  (M. A. Lanphere, o r a l  commun.? 1983). See a l so  
Tay lo r  and Noble (1960) and Tay lo r  (1967). As mapped, d i v i ded  i n t o :  

]KutI Ul  t ramaf i c  Complex a t  Kane Peak--Canplex (Kennedy and Wal ton, 1946; 
Walton, 1951a, b )  not  dated bu t  probably  s i m i l  ar  i n  age t o  B l  ashke 
I s l ands  complex; cons is ts  o f  und iv ided wehrl i te,  duni te,  and 
c l  inopyroxeni te .  Wehrl i te--most abundant, massi ve t o  l o c a l  l y  1 ayered 
on 1 t o  10 cm scale; medium-grained; C.I. 100; weathers brown, 
greenish-gray t o  dark gray on f r e s h  surfaces; p a r t i a l l y  serpent in ized;  
sca t t e red  i nc l us i ons  o f  cl  inopyroxeni  t e  and sparse hornb l  endi t e  
d i  kes. Duni te- -next  most abundant rock  type, grades frm wehrl  i te;  
massi ve, p a r t i  a1 1 y serpen t i  n i  zed; medi um-grained; C. I. 100; weat hers 
yel lowish-brown, f resh  sur face  gray t o  dark gray. O l i v i n e  pyroxeni te- -  
massive t o  l o c a l l y  layered on 1 t o  5 scale;  medium-grained; C . I .  100; 
weathers dark green, greenish-gray on f resh  surface; tends t o  form 
narrow d iscont inuous zone around margin, i n t e r r u p t e d  by massive, 
hornbl  end i  t e  a1 ong nor thern  contact .  Zonat ion p o o r l y  developed, no 
evidence of homogeneous dun i t e  core o r  gabbro margin; above major rock  
types g rada t iona l .  I n t r uded  by Upper Cretaceous g r a n i t i c  body adjacent 
t o  north.  

Hornbl end i te- -Hornb lendi te  and hornblende gabbro; l o c a l  l y  composi t iona l  l y  
1 ayered, f i n e -  t o  medi urn-grai ned, weathers dark g ray i  sh-green t o  b l  ack, 
C.I. 70 t o  100; l o c a l l y  c u t  by g r a n i t i c  rocks l i k e  those o f  nearby 
Upper Cretaceous p lu tons,  bu t  on Sukoi I s l e t s  appears t o  c u t  some 
g r a n i t i c  bodies. A lso exposed on nor theas t  shore M i t k o f  I s 1  and, 
southeast s ide  Woronkofski I s 1  and, on i s l e t s  i n  f imov ia  S t r a i t ,  and i n  
a l a r g e  body on nor thwestern Kupreanof I s l a n d  a t  Turn Mountain t h a t  i s  
i n t e r p r e t e d  t o  be t h e  outer  envelope o f  an A1 aska-type ma f i c / u l  t rarnaf ic  
p l u t o n  (Tay lor ,  1967). 

STEPHENS PASSAGE GROUP (Upper Cretaceous/Cenomanian t o  Upper J u r a s s i c ( ? ) ) - -  
Name proposed by Lathram and others  (1965) f o r  the ". . . sequence o f  s l  ate, 
graywacke, conglomerate, and aug i te -bear i  ng vo l can i c  f l o w  brecc ia ,  La te  
Ju rass ic  and E a r l y  Cretaceous i n  age, which forms a we1 1-def i ned  northwest-  
t r e n d i n g  b e l t  o f  rocks exposed a long t h e  eas te rn  slopes and shores o f  
Adm i ra l t y  I s land . .  .". Th i s  sequence a lso  occurs south and east  o f  Adm i ra l t y  
I s l a n d  (Souther and others,  1979) and extends southward i n t o  t he  map-area 
descr ibed here. New in format ion presented here shows t h a t  the Group i s  as 
young as A lb i an  o r  Cenomanian, i.e., l a t e  E a r l y  and e a r l y  La te  Cretaceous, 
i n  t h i s  area. The B ro the r1  s Volcanics/Dougl as I s 1  and u n i t  probably  
in te r tongues  w i t h  t he  Seymour Canal Formation, p robab ly  near t he  t o p  o f  the  
1 a t t e r  (Loney, 1964). As mapped, inc ludes:  

[K] Brothers  Vol cani  cs/Dougl as I s l  and Vol cani  cs--Augi te -bear i  ng f 1 ows, 



vo l can i c  brecc ia ,  and i n t e r c a l a t e d  t u f f ,  vo lcan ic  graywacke, p h y l l i t e  
and s l  ate. Andesi t i c  t o  probably  basal t i c  c m p o s i  t i on ;  weathers dark 
greenish-gray, gray, and green; g e n e r a l l y  1 i g h t e r  co lo red  where f resh;  
r e 1  i c t  aug i t e  phenocrysts conspicuous i n  most outcrops; probably  a few 
thousand meters t h i c k ;  i n d i v i d u a l  f l o w  o r  b r e c c i a  u n i t s  as much as a 
few hundred meters t h i c k  and graywacke, t u f f ,  and s l a t e  lenses may a lso  
be t h a t  t h i c k .  No f o s s i l s  have been found i n  t h i s  u n i t  i n  t h i s  map 
area; i t s  age i s  based on i t s  c lose  assoc ia t ion  w i t h  t h e  l o c a l l y  
f o s s i l  i f e rous  Seymour Canal Formation. The Brothers  Vol canics named by 
Loney (1964) f r a n  exposures j u s t  n o r t h  o f  t h i s  map area; t h e  Douglas 
I s l a n d  Volcanics named by Lathram and others(1965) on Adm i ra l t y  I s 1  and 
from exposures on Douglas I s l a n d  t o  t he  nor th .  Exposed on Kupreanof, 
Zarembo, E t o l i n ,  and M i t k o f  I s lands ;  the bes t  and l e a s t  deformed o r  
metamorphosed outcrops are on southwestern M i  t k o f  I s l  and and near 
Steamer Bay on E t o l i n  I s land .  See a l so  Berg and o thers  (1972); Ford 
and Brew (1977a, 1978) and Page and others  (1977).  

Seymour Canal Format i on--Graywacke, s l  ate, and m i  nor conglomerate. 
Composed 1 a rge l y  o f  vo lcan ic  debr is,  except f o r  t he  congl me ra tes ,  
which a re  p o l y n i c t i c  and con ta i n  g r a n i t i c  c l as t s ;  most are t u r b i d i t e s ,  
bu t  no th ing  more i s  known o f  t he  depos i t i ona l  environment; weathers 
dark greenish-gray, brownish gray, and very  dark gray; graywacke and 
s l  a t e /a rg i  11 i t e  are l o c a l l y  calcareous and 1 i ghter  colored; sedimentary 
s t r uc tu res  common, a1 though few d i r e c t i o n a l  fea tu res  have been noted; 
probably  a few thousand meters t h i c k ;  some i n d i v i d u a l  graywacke u n i t s  
a re  massive and 1 0 ' s  o f  meters t h i c k ,  bu t  most a re  1 t o  20 cm t h i c k .  
Numerous f o s s i l  c o l l e c t i o n s  by Loney (1964) es tab l i shed  a La te  Ju rass ic  
and E a r l y  Cretaceous age f o r  t he  u n i t  on Adm i ra l t y  I s land ;  t h a t  age has 
been confirmed by subsequent c o l l e c t i o n s  (Berg and others, 1972), who 
c o l l e c t e d  an A lb i an  ammonite, a Val ang in i  an(?) pelecypod, and 
B e r r i a s i a n  pelecypods from t h e  western E t o l i n  I s l a n d  area and by 
c o l l e c t i o n s  made du r i ng  t he  present  study, i n c l u d i n g  an A1 b ian o r  
Cenananian ammonite (D. L. Jones and J. W. M i l l e r ,  w r i t t e n  comnun., 
1979) f rom horn fe lsed  Seymour Canal Format ion and by K i rmer idg ian  t o  
T i t hon ian  pelecypods from t h e  western E t o l i n  I s l a n d  area (R .  W. Imlay,  
w r i t t e n  commun., 1982). The Seymour Canal Format ion was named by Loney 
(1964) f r an  exposures a t  t h e  mouth o f  Seymour Canal on Adm i ra l t y  
Is land;  the  name was extended t o  the  r e s t  o f  Adm i ra l t y  I s l a n d  by 
Lathram and others  (1965) and t o  nor thern  Kupreanof I s l  and by Muff1 er  
(1967). Probably  grades i n t o  the  more deformed and g e n e r a l l y  f i n e r  
g ra ined  Semischist  and P h y l l i t e ,  Etc., u n i t  (Mzs) and t he  P h y l l i t e  and 
Sla te ,  Etc. u n i t  (Mzp) t o  the  west. Exposed on Kupreanof, Zarembo, 
E t o l  i n ,  and Wrangell  I s 1  ands. 

DUNCAN CANAL-ZAREMBO ISLAND-SCREEN ISLAND SUB-BELT 
See "Gravina b e l t "  headina f o r  backqround in fo rmat ion .  Most d e t a i l e d  
i n f o rma t i on  on Screen islands i s  gi;en by K a r l  (1984). The f i r s t  group of 
u n i t s  descr ibed here appear t o  enclose, w i t h  f a u l t  contacts,  the second group, 
o f  T r i a s s i c ,  Permian, and Devonian un i t s ,  a l l  o f  which have a f f i n i t i e s  w i t h  
u n i t s  i n  the  Alexander B e l t .  

METAMORPHOSED STEPHENS PASSAGE GROUP AND OTHER ROCKS (Upper(?) Mesozoic)-- 
C u r r e n t l y  i n t e r p r e t e d  t o  be mos t l y  metamorphic equ iva len ts  o f  t h e  Stephens 
Passage Group, bu t  some may be der i ved  from Cannery Formation, some from a 
d i f f e r e n t  f a c i e s  o f  t h e  Stephens Passage Group, and some f r a n  a p r e v i o u s l y  
unrecogni r ed  f acies o f  T r i  ass ic  rocks.  As mapped, inc ludes:  mil Greenschist ,  Chert, Limestone, and A r g i  11 it+- Greenstone, greenschi s t ,  



pe l  i t i c  and qua r t zo fe l dspa th i c  p h y l l  i t e ,  and marble. Local  fy. ve ry  
f o l d e d  and i n t e r n a l l y  f au l t ed ;  dominant ly 1  i g h t -  t o  medium-green 
f resh ,  grayish-green t o  reddish-gray weathered; probably  severa l  
thousand meters t h i c k ;  depos i t i ona l  environment uncer ta in  bu t  may have 
been i n  p a r t  a chao t i c  s lope f a c i e s  sequence adjacent t o  a  vo lcan ic  
arc; now metamorphosed t o  a1 b i  te-muscovi t e  c h l  o r i  te-subf  ac i  es o f  t h e  
greenschis t  f a c i e s  according t o  Muf f ler  (1967). Greenstone and 
greenschis t  probably  der i ved  from p o r p h y r i t i c  basa l t  and basal t i c  
tu f f .  Mapped as Gambier Bay Format i  on o f  Devonian age by M u f f l e r  
(1967) on the  bas is  of t h e  f o s s i l  i f e r o u s  1 imestone-marble lenses w i t h i n  
t h e  u n i t .  Those lenses are mapped here as the  F o s s i l i f e r o u s  Limestone 
u n i t  (D l s )  and are i n t e r p r e t e d  t o  be e x o t i c  b locks w i t h i n  t h i s  u n i t .  A 
c o l l e c t i o n  o f  conodonts from t h i n  marble l aye rs  i n  no r t h - cen t ra l  
Kupreanof I s 1  and i n d i c a t e s  t h a t  t he  u n i t  i s  a t  l e a s t  i n  p a r t  Upper 
T r i a s s i c  (B. R. Wardlaw and A .  G. Har r i s ,  w r i t t e n  commun., 1983). The 
r e l a t i o n  o f  t he  u n i t  t o  t h e  Cannery Formation t o  t h e  west and south i s  
obscure; i n  most places the  two u n i t s  have been d i f f e r e n t i a t e d  by t h e  
c o n t r a s t i n g  degrees o f  metamorphism and f 01 ding. S i m i l  ar c r i t e r i a ,  
toge ther  w i t h  l i t h o l o g i c  con t ras t ,  have been used t o  separate t h i s  u n i t  
from t h e  P h y l l  i t e  and $1 a te  Metamorphosed From Mudstone and Minor 
Graywacke u n i t  (Mzp), exposed near P i n t a  Po in t  on northwestern 
Kupreanof I s land ,  south o f  t he  Bohemia Range, and on Hami l ton Creek. 
See a lso  (Loney, 1964; Mu f f l e r ,  1967) 

Semischist  and p h y l l i t e .  Metamorphosed From Graywacke and Si l ts tone--Low 
grade (p robab ly  sub-greenschist  f a c i e s )  metamorphic rocks;  l o c a l l y  
h i g h l y  fo lded; gene ra l l y  p o o r l y  f o l i a t e d  bu t  f i ne r -g ra i ned  phases have 
good cleavage; brownish-gray fresh, gray t o  brown weathered; r e l i c t  
t ex tu res  and sedimentary s t r uc tu res  i n d i c a t e  d e r i v a t i o n  from a 
graywacke and s i  1  t s t one  o r  mudstone t u r b i d i  t e  sequence. U n i t  encloses 
several  1  arge lenses o f  F o s s i l  i f e r o u s  Limestone u n i t  (D ls )  o f  Devonian 
age, bu t  t he re  i s  no d i r e c t  i n d i c a t i o n  of the  age. P rox im i t y  t o  
Seymour Canal Formation (KJss) outcrops and c o m p a t i b i l i t y  of t h e  
p r o t o l i t h s  w i t h  t h a t  format ion suggest t h a t  t h i s  u n i t  i s  a  metamorphic 
and deformed equ i va l en t  o f  t h a t  format ion.  U n i t  con t ras ts  w i t h  t h e  
P h y l l  i t e  and S l a t e  Metamorphosed From Mudstone and Minor Graywacke u n i t  
(Mzp) i n  t h e  p ropo r t i on  o f  o r i g i n a l l y  coarse-grained sediments, and i n  
the general absence o f  vo l can i c (? )  p r o t o l i t h  p h y l l i t e  i n  t h i s  u n i t ,  and 
t h e  two u n i t s  probably  in te r tongue  much more complexly than i s  shown on 
t he  map. Exposed on Duncan Canal, and on Woewodski, Zarembo, and 
E t o l i n  Is lands.  

Massive Limestone--Limestone and minor shale; weathers l i g h t  t o  medium 
gray, l i g h t  gray f resh ;  p o o r l y  bedded a t  10-50 cm sca le  i n  a few 
places; most i s  f i n e -  t o  medium-grained and much may be 
r e c r y s t a l  1  ized. No f o s s i l s  ( i n c l  uding conodonts) found, so age 
assigned i s  Upper ( ? )  Mesozoic based on assoc ia t ion  w i t h  t he  enc los ing 
un i t s ;  i t  i s  e q u a l l y  l i k e l y  t h a t  (as p red i c t ed  from analogy w i t h  t he  
o ther  l imestone lenses) these lenses are somehow r e l a t e d  t o  the  
F o s s i l i f e r o u s  Limestone u n i t  ( D l s )  o f  Devonian age. U n i t  crops ou t  
near Duncan Canal on Kupreanof I s 1  and and a t  Mosman I n 1  e t  on E t o l  i n  
Is1 and, where i t  i s  medium-grained marble. 

Greenschist  and Greenstone Metamorphosed From In te rmed ia te  t o  Mafic 
Volcan ic  Rocks-greenscchi st, greenstone, p h y l l  i te,  m i  nor semischi s t ;  
weathers l i g h t  t o  dark green, l o c a l l y  brownish p i 1  low breccia,  
aggl ornerate f lows, and poss ib l e  t u f f s ;  appears 1  ess def orrned and 1 ess 
metamorphosed than o ther  nearby rock u n i t s ;  probably  several  thousand 
meters t h i c k .  L o c a l l y  abundant r e l i c t  pyroxene phenocrysts suggest a 



c lose  l i n k  t o  t he  Douglas I s l a n d  Volcan ics  (KJsm). I n f e r r e d  upper 
Mesozoic age based on assoc ia t ion  w i t h  o ther  un i t s .  U n i t  con t ras t s  
w i t h  t he  P h y l l i t e  and S l a t e  Metamorphosed From Mudstone and Minor 
Graywacke u n i t  (Mzp) i n  i t s  apparent l esse r  m e t a t u f f  and i t s  h igher  
p ropo r t i on  o f  rocks o f  vo lcan ic  o r i g i n .  Exposed along and near Duncan 
Canal and on Woewodski and Zarembo I s 1  ands, and on Key Reef i n  Clarence 
S t r a i t .  

Q u a r t z i t e  Metamorphosed From Che r t - - qua r t z i t e  and minor p h y l l i t e ;  wh i te  
or  l i g h t  gray f r e s h  and weathered, f ine-gra ined,  " r ibbon"  appearance 
common w i t h  r e l i c t  beds 0.5 t o  3.0 cm t h i c k  w i t h  ve ry  t h i n  p h y l l i t i c  
pa r t ings ;  i n d i v i d u a l  outcrops are h i g h l y  folded, bu t  some lenses must 
have been a t  l e a s t  severa l  1 0 ' s  o f  m t h i c k  o r i g i n a l l y ,  o thers  may have 
been o n l y  a few m t h i c k .  No d i r e c t  evidence o f  age; no Radio1 a r i a  
recovered from severa l  samples c o l l e c t e d  f o r  t h a t  purpose. Crops out 
i n  L i t t l e  Duncan Bay and i n  c e n t r a l  Kupreanof I s land .  

Sch i s t  and Semischist  Metamorphosed From F e l s i c  Volcanic Rocks--Quartz- 
f e l dspa r  s c h i s t  and semischist ,  minor p h y l l  i t e  and greenstone; f i n e -  
grained; l i g h t  g ray ish  green f resh ,  orangish-brown weathered; th ickness 
unknown; r e l a t i o n s  t o  adjacent u n i t s  uncer ta in .  Age no t  known 
d i r e c t l y ,  bu t  i n f e r r e d  from s p a t i a l  assoc ia t ion  w i t h  o ther  un i t s .  
Exposed on Woewodski I s l a n d  and nearby i n  Duncan Canal. 

P h y l l  i t e  and S l a t e  Metamorphosed From Tu f f ,  Mudstone and Minor Graywacke 
- - C h l o r i t e  p h y l l  i t e ,  s l a t e  and semischist ,  minor congl me ra te ,  
1  imestone and q u a r t z i t e ;  f i n e -  t o  ve ry  f ine-grained; h i g h l y  fo lded,  
e s p e c i a l l y  i n  nor thern  Kupreanof I s 1  and; some p h y l l  i t e  i s  1  i g h t  green 
f r e s h  and medium green weathered and i s  i n f e r r e d  t o  have been der i ved  
from in te rmed ia te  c m p o s i  t i o n  tuf faceous rocks, o ther  i s  dark gray 
f r e s h  and weathered and i s  i n f e r r e d  t o  have been der i ved  from f i n e -  
gra ined c l a s t i c  sediments, as are t h e  dark gray f r e s h  and weathered 
s la tes ;  dark gray rocks are l o c a l l y  g r a p h i t i c ;  l o c a l l y  p o l y m i c t i c  
conglomerate l aye rs  l ess  than 1 m t h i c k  on northwestern Kupreanof 
I s l a n d  only;  th ickness unknown, bu t  probably  great.  One c o l l e c t i o n  o f  
conodonts f rom the  l imestone l aye rs  i n  west-central  Kupreanof I s l a n d  
i n d i c a t e s  t h a t  the  u n i t  i s  a t  l e a s t  i n  p a r t  Upper T r i a s s i c  (B. R. 
Wardlaw and A. G. Ha r r i s ,  w r i t t e n  comnun., 1983). U n i t  con t ras ts  w i t h  
the  Cannery Formation (MDc) because t h e  u n i t  conta ins l ess  c h e r t  and i s  
more deformed and w i t h  t h e  Greenschist, Chert, Limestone, and A r g i  11 i t e  
u n i t  (Mzm) because t he  u n i t  i s  o f  lower metamorphic grade and conta ins 
no l imestone. U n i t  probably  grades i n t o  t h e  P h y l l i t e  u n i t  (Ksp) t o  t he  
east. M u f f l e r  (1967) mapped the  exposures o f  t h i s  u n i t  on northwestern 
Kupreanof I s l a n d  as Seymour Canal F o n a t i o n  (KJss on t h i s  map) on t h e  
bas is  of l i t h o l o g i c  c o r r e l a t i o n  w i t h  t h a t  u n i t  on Admi ra l t y  I s l a n d  t o  
t h e  nor th .  We have lumped those rocks i n  w i t h  t h i s  u n i t  because o f  
d i f f i c u l t y  i n  mapping them southward as a separate u n i t .  Exposed very  
w ide ly  as the most comnon u n i t  i n  t he  nor thern  p a r t  o f  t h e  Duncan 
Canal-Zarembo I s l  and-Screen I s 1  and sub-bel t. 

Metamorphosed Gabbro--Chl or i te-amphi bo le -p l  ag ioc l  ase rock i n t e r p r e t e d  t o  
have been gabbro bodies, bu t  cou ld  be more h i g h l y  metamorphosed ma f i c  
vo lcan ic  rocks; dark grayish-green f resh  and weathered; medi um- t o  
f ine-grained; th ickness uncer ta in .  Sane 1 ocal  suggest ion o f  re1  i c t  
l a ye r i ng .  No d i r e c t  evidence o f  age. Crops out a t  I n d i a n  P o i n t  i n  
Duncan Canal and on Woewodski I s land .  

Ul  t ramaf ic  Rock--Serpent in ized p e r i  d o t i t e  and duni te;  f i ne -  t o  mediurn- 
grained; greeni  sh-gray f r e s h  organgi  sh-brown weathered; two smal l  
bodies several  meters across i n  upper Duncan Canal i n t r uded  i n t o  t h e  
Semischist  and P h y l l i t e ,  Etc. u n i t  (Mzs). 



Gabbro--Hornbl ende gabbro and pyroxene-harnbl ende gabbro; medi um t o  ve ry  
coarse grained, C . I .  60 t o  80, weathers dark greenish b lack  and very  
dark green, some i n t e r s t i t i  a1 indeterminate s u l f i d e  noted; c u t  by 
numerous d ikes o f  medium-grained C . I .  05 t o  25 quar tz  d i o r i t e  l i k e  t h a t  
i n  adjacent p lu ton .  Crops out  on nor theas t  shore o f  Zarembo I s l and .  

HYD GROUP(?) (Upper T r iass ic ) - -See  wr i te -up  under Alexander B e l t  f o r  
background; as mapped, d i v i ded  i nto: 

Congl me ra te ,  Calcaren i te ,  and C a l c i s i l  t i te - -Congl  omerate i s  massive 
t o  cross-bedded, bimodal and p o l y n i c t i c ;  c l  as ts  i nc l ude  we1 l -  
rounded green o r  wh i te  che r t  cobbles and angular t o  p l a s t i c a l l y  
deformed masses o f  l imestone, l o c a l l y  brachiopod-bear ing 
sandstone, and s i l t s t o n e ,  as we l l  as angular t o  subrounded f e l s i c  
t o  mafic vo l can i c  c l as t s ;  no p l u t o n i c  o r  metamorphic c l a s t s  have 
been recognized i n  t he  conglomerates or  sandstones. Cross-bedded 
t o  massive, amal gamated b u f f - c o l  ored sandstones o v e r l y  t he  
conglomerate, and are over1 a i n  by t h i n  t o  medium (4-30 cm) bedded, 
c a l c i s i l  ti t e  and 1 imestone, along w i t h  i n t r a f o r m a t i o n a l  1 imestone 
congl omerate and sedimentary brecc ia .  The s h a l l  ow water 
sedimentary fac ies  depos i ts  o v e r l a i n  by c a l c a r e o u s - l i t h i c  
graywacke t u r b i d i t e s  suggest an increase i n  water depth 
(Buddington and Chapin, 1929). Numerous f o s s i l  c o l l e c t i o n s  (Karl, 
1984) have y i e l d e d  a La te  T r i a s s i c  ( l a t e  Karn ian t o  e a r l y  Nor ian)  
age f o r  t h i s  u n i t .  On t he  Screen Is lands  Permian brachiopods 
occur i n  the  cobbles i n  t he  conglomerates. The term Hyd Group 
(Loney, 1964; Muff 1 er, 1967) was extended t o  i nc l ude  t h i s  
congl me ra te ,  sandstone and 1 imestone on t h e  Screen I s 1  ands i n  
Clarence S t r a i t  (Kar l ,  1984), and t h e  name Burnt I s l a n d  
congl m e r a t e  appl i ed. 

F e l s i c  and In te rmed ia te  Volcan ic  Flows and Breccia,  Limestone, and 
A r g i  11 i te- -Dominant ly  ve r y - f i ne  t o  f ine-gra ined,  ch l o r i t e -qua r t z -  
muscov i te- fe ldspar  p h y l l  i t e ;  l i g h t  t o  dark green fresh, r u s t y  and 
green weathered; l o c a l l y  c h e r t l i k e ;  i n t e r p r e t e d  by Berg and 
Grybeck (1980) and Berg (1981) t o  be f e l s i c  meta tu f f .  A lso t h i n l y  
layered  t o  laminated quar tz - fe l  dspar p h y l l  i t e  or  semisch is t  
i n t e r p r e t e d  by t he  same workers t o  be metarhyol  i te.  Associated 
w i t h  dark gray t h i n  bedded carbonaceous mudstone, s i l  ts tone, and 
1 imestone. Thickness unknown, bu t  probably  several  hundred meters 
a t  l eas t .  Age La te  T r i a s s i c - e a r l y  Karn ian f o r  the  u n i t  i n f e r r e d  
from one c o l l e c t i o n  o f  h a l o b i i d  pelecypods from exposures on t he  
west s ide  o f  Duncan Canal (N.  J. S i l b e r l i n g ,  w r i t t e n  cornnun., 
1980). Host u n i t  f o r  massive s u l f i d e  deposi ts.  Exposed along and 
near Duncan Canal, on t h e  Cas t l e  I s lands ,  Woewodski I s land ,  and on 
Zarembo Is land.  The exposures on Rookery I s l a n d  i n  Duncan Canal 
and on t h e  nor theas t  s ide  o f  East I s l a n d  i n  t he  Kachevarof I s l ands  
are well-bedded s i l t y  l imestone o f  d i f f e r e n t  and more un i form 
aspect. 

PYBUS FORMATION (Lower Permi an)--Limestone, do1 m i t e ,  and cher t ;  
conspicuous c l  i ff-f orming medi um-bedded t o  massive non-bedded coarse ly  
c r y s t a l l i n e  wh i te  t o  ve ry  l i g h t  gray d o l a n i t i c  l imestone w i t h  l i g h t  
gray replacement c h e r t  as t h i n  beds, nodules, fragments, and 
c r o s s c u t t i n g  masses; minor coarse-grained l i g h t  gray l imestone, f e t i d  
medium-gray do lomi te  near top  of u n i t ;  50 (? )  m t h i c k ;  scrappy 
s i l  i c i f  i e d  brachiopod fauna and 1 i tho log ies  support  c o r r e l a t i o n  w i t h  
t h e  t ype  Pybus Formation (see Alexander B e l t ) .  Crops out  o n l y  on 
nor theas t  s ide  o f  East I s 1  and, Kashevarof I s 1  ands, Clarence S t r a i t .  



M'ddle  Devoni an)--Medi um-bedded t o  FOSSILIFEROUS LIMESTONE (Loweri;;d; 1 
massive, f i n e -  t o  medium-gra 1 ght t o  medium gray f r e s h  and 
weathered; l o c a l l y  f e t i d ;  i n d i v i d u a l  lenses up t o  severa l  hundred m 
t h i c k ;  conta ins brachiopods, cora ls ,  c r i no i ds ,  and ( l o c a l l y )  
f u s u l i n i d s .  Northwesternmost exposures (mapped by Muff ler ,  1967, as 
p a r t  o f  t he  Gambier Bay Format ion) con ta in  co ra l s  or  stromatoporoids of 
M idd le  Devonian o r  p o s s i b l y  La te  S i l u r i a n  age (Muf f ler ,  1967). 
Abundant o l d  and new c o l l e c t i o n s  from t h e  several  f o s s i l i f e r o u s  lenses 
a t  and near t he  head o f  Duncan Canal con ta in  Lower and Midd le  Devonian 
cora ls ,  brachiopods, and conodonts (Buddington and Chapin, 1929); A .  G .  
Har r i s ,  w r i t t e n  communs., 1979, 1980, 1983; W .  A. O l i ve r ,  Jr.,  w r i t t e n  
comnun., 1979; J. T. Dutro, J r . ?  w r i t t e n  comnuns., 1979, 1980) and t h e  
sma l le r  lenses i n  Clarence S t r a l t  (Key Reef and Abraham I s 1  and) con ta i n  
Lower(?) Devonian co ra l s  (W. A. O l i ve r ,  Jr.,  w r i t t e n  comnuns., 1978, 
1983). Pa r t  o f  l a rge  exposure a t  Cas t le  I s l ands  i n  Duncan Canal was 
t he  hos t  f o r  a  s u l f i d e - b a r i t e  depos i t  o f  s i g n i f i c a n t  s i ze  (Burchard, 
1914). 

MAINLAND BELT 
This  b e l t  i s  i n f o r m a l l y  named t o  f a c i l i t a t e  d iscuss ion  o f  1) rocks t h a t  have 
been metamorphosed t o  t h e  ex ten t  t h a t  t he  age and na tu re  of t h e i r  p r o t o l i t h s  
i s  h i g h l y  uncer ta in ,  and 2) the  g r a n i t i c  and o ther  rocks t h a t  i n t r u d e  them. 
The b e l t  occupies t h e  nor theas te rn  corner o f  t he  map-area. The rocks i n  t h i s  
b e l t ,  as w e l l  as some of those t o  t he  west i n  t he  Gravina b e l t ,  make up t h e  
Coast plutonic-metamorphic complex as def ined by Brew and Ford (1983a,b,c). 

PERMANENT SNOW AND ICE (Holocene) 
INTRUSIVE ROCKS OF BEHM CANAL PLUTONIC BELT (Miocene and(or )  Ol igocene)- -Bel t  

informally named by Brew and M o r r e l l  (1983); As mapped, inc ludes:  
ITdr) R h y o l i t e  and Re1 ated Rocks--General l y  f l o w  banded, l o c a l l y  quar tz  

p o r p h y r i t i c ;  l i g h t  brown and yel lowish-brown weathering, l i g h t  gray 
f resh;  occurs i n  broad swarm o f  dikes f rom 0.5 t o  a few m wide w i t h  
l i t t l e  inc luded  coun t ry  rock more or  l ess  centered on the  g r a n i t e  s tock 
a t  Groundhog Basin (see below); a  few smal l  i s o l a t e d  plugs occur a long 
s t r i k e .  Several exposures w i t h i n  t he  u n i t  o f  vent b recc i a  s i m i l a r  t o  
t he  Vent B recc i a  u n i t  (QTv) i n  t he  Kuiu-Eto l  i n  b e l t ;  the brecc ias 
cons i s t  o f  dominant 5-20 cm angular r h y o l i t e  and some g r a n i t i c  and 
metamorphic rock fragments w i t h  e s s e n t i a l l y  no m a t r i x  o f  any k ind; see 
Gaul t  (1954) and Gau l t  and others  (1953) f o r  some f u r t h e r  
in fo rmat ion .  Age o f  the r h y o l i t e s  i s  i n f e r r e d  from t h a t  o f  the c l o s e l y  
associated g r a n i t e  stock a t  Groundhog Basin. The d i ke  swarm has been 
prospected f o r  bo th  molybdeni te  and base metals, but  no economic 
occurrences are known w i t h i n  it. 

C h l o r i t e  Granite--Hanogeneous, f i n e -  t o  medium-grained, C . I .  03 t o  06; 
ve ry  l i g h t  gray t o  ye l l ow  fresh, ye l l ow  t o  ye l low ish-g ray  weathered; 
c h l o r i t e  rep laces b i o t i t e ,  g e n e r a l l y  s e r i  a t e  tex tu re ,  bu t  some samples 
are d i s t i n c t l y  bimodal w i t h  a  very  f i ne -g ra i ned  mosaic i n t e r s t i  t i  a1 t o  
l a r g e r  b i o t i t e / c h l o r i t e ,  quartz,  p lag ioc lase,  and K- fe ldspar  grains.  
Age i s  based on a 17 Ma K-Ar determinat ion on c h l o r i t e  (Ken F ink,  o r a l  
commun., 1978). Exposed o n l y  on t he  n o r t h  s i de  o f  Groundhog Basin 
(Gaul t  and others, 1953) and i n  a  poss ib l e  small p lug  ( no t  shown on 
map) t h a t  outcrops along P o r t e r f i e l d  Creek about 1 km downstream from 
where t h e  Groundhog Basin creek j o i n s  it. The body on t he  n o r t h  s ide  
o f  Groundhog Basin has been t h e  t a r g e t  o f  exp lo ra to r y  d r i  11 i n g  f o r  
molybdenite. 

GRANODIORITE OF CENTRAL COAST METAMORPHIC-PLUTONIC COMPLEX AND ASSOCIATED 



MIGMATITES (Eocene)--Age i s  based on p r e l  i m i  na ry  K-Ar age determinat ions by 
M. A .  Lanphere ( w r i t t e n  comnun., 1984) i n t e r p r e t e d  t o  be app l i cab le  t o  t h e  
whole su i te ,  as fo l lows:  

General l o c a t i o n  B i o t i t e  a  e  Hornblende age 
Mount P r a t t  -3 49.3 
Cas t l e  Mountain 50.9 - 

These u n i t s  are s i m i l a r  i n  pe t rograph ic  and f i e l d  c h a r a c t e r i s t i c s  t o  
s i m i l a r l y  dated u n i t s  i n  t he  Sumdum, Taku River ,  B r a d f i e l d  Canal and 
Ke t ch i  kan quadrangl es (Webster, 1984). As mapped, d i  v i  ded i n t o :  

/T$q Sphene-Bearing Bio t i te-Hornb lende Granodiorite--Hanogeneous, nonfo l ia ted ;  
medium- t o  coarse-grained; C.1. 4  t o  20; l i g h t  gray t o  b u f f  f resh ,  
weathers darker gray; euhedral sphene c r y s t a l s  ( t o  4 rnm) common. 
Pet rographic  f ea tu res  i nc l ude  s l i g h t l y  inequ i  granul  ar ,  hyp i  diomorphi c- 
g ranu la r  tex tu re ;  b i o t i t e  more abundant than hornblende, and always 
c h l o r i t i z e d ,  abundant zoned (An38-An28) subhedral p lag ioc lase,  
myrmekite in te rg rowths  are ub iqu i tous.  U n i t  d i f f e r s  from nearby 
P o r p h y r i t i c  B io t i te-Hornb lende Granod io r i t e  U n i t  (Tgdp) i n  t he  lack  o f  
K-feldspar phenocrysts. U n i t  i s  exposed adjacent t o  t he  I n t e r n a t i o n a l  
Boundary near Mount P r a t t  and Cas t l e  Mountain i n  t he  Petersburg 0-1 
quadr angl e. 

P o r p h y r i t i c  B i o t i  te-Hornblende Granodior i  te--Hcmogeneous t o  s l  i g h t l y  
f o l i a t ed ;  medium-grained; C . I .  9 t o  22; gray t o  buff fresh, weathers t o  
darker gray; f a i n t  f o l i a t i o n  de f ined  by b i o t i t e  and hornblende; r a r e  
ma f i c  i nc l us i ons .  Pet rographic  f ea tu res  i nc l ude  s l i g h t l y  
inequ ig ranu l  ar, hypidiomorphic-granul  ar tex tu re ;  b i o t i t e  more abundant 
than hornblende and a1 ways ch l  o r i  t i zed ;  euhedral t o  subhedral K-spar 
phenocrysts up t o  3.5 cm norma l l y  c o n s t i t u t e  a smal l  percentage o f  the 
rock; myrmekite common. U n i t  d i f f e r s  from nearby Sphene-bearing 
B i o t i  te-Hornbl ende Granodior i  t e  U n i t  (Tgdb) by t h e  presence o f  
phenocrysts and s l i g h t  f o l i a t i o n .  U n i t  i s  exposed southwest of t h e  
I n t e r n a t i o n a l  Boundary i n  t he  Petersburg 0-1 quadrangle. 

Gneiss ic  B i o t i t e  G ran i t e  and Granodior i te-Fo l  i ated, gene ra l l y  
leucocra t i c ,  l o c a l l y  p o r p h y r i t i c  and banded; medium-grained; C . I .  3 t o  
30; l i g h t  gray f resh,  weathers darker gray; K-spar phenocrysts o r  
porphyrob l  as ts  up t o  3x5 cm, l o c a l l y  augen-1 i ke; l o c a l l y  has i nc l us i ons  
of quar tz  and hornblende. Pet rographic  features i nc l ude  
inequ ig ranu la r ,  hypidiomorphic-granul  ar t ex tu re ;  b i o t i t e  more abundant 
than hornblende and shows o n l y  s l i g h t  a l t e r a t i o n  t o  c h l o r i t e ;  sphene 
found l o c a l l y ;  myrmekite in te rg rowths  are common. U n i t  d i f f e r s  from 
nearby Sphene-beari ng B i  o t i te -Hornb l  ende Granodi o r i  t e  U n i t  (Tgdb) and 
P o r p h y r i t i c  B io t i te-Hornb lende Granodior i  t e  U n i t  (Tgdp) u n i t s  by 
gne iss ic  s t r uc tu re .  U n i t  exposed i n  t he  Petersburg C - 1  and D - 1  
quadrangl es. 

Migmati t e  Cons is t ing  o f  Sch is t ,  Gneiss, Tonal i t e ,  and Granodior i  t e  
Invaded by B i o t i t e  Granod io r i te - -  Amphi bo l  i t e  fac ies  hornb lende-b io t i te  
qua r t zo fe l dspa th i c  s c h i s t  and gneiss, c a l c - s i l i c a t e s ,  mafic agmatite, 
t o n a l  i t i c  gneiss, t ona l  i te, and K-fel dspar megacryst ic b i o t i t e  
g r a n o d i o r i t e  invaded and deformed by l e u c o c r a t i c  (C.I. 1-8) b i o t i t e  
gran i te ,  granodi o r i t e ,  and g ranod io r i  t e  gneiss. Deformation i s  in tense  
and shows no s t r u c t u r a l  t rends. The neosme i s  heterogeneous i n  t e x t u r e  
and composi t ion and i s  g rada t iona l  t o  the  homogeneous Sphene-Bearing 
Bio t i te-Hornb lende Granod io r i t e  U n i t  (Tgdb). It i s  mapped along t he  
western margins o f  these g ranod io r i tes ,  and t o  the  east o f  t h e  f a m i l y  
o f  t o n a l i t e  s i l l  p lu tons.  I t  usual ly ,  but  no t  always, occurs t o  t he  



eas t  o f  t he  K - f e l  dspar megacryst i  c m i  gmati t e  descr ibed be1 ow. 
I nc l us i ons  of bo th  t h e  migmat i te  u n i t  descr ibed below (Tmgx) and the  K- 
fe ldspar  megacryst i  c-neosome (Tmgy) can be recognized w i t h i n  t he  
1 eucocra t i c  g ran i  te-granodi  o r i  t e  neosme. Sch i s t  and gneiss po r t i ons  
of same outcrops are conspicuous ly  i ron-s ta ined,  some po r t i ons  o f  most 
o ther  outcrops are v i s i b l y  i r o n - s t a i  ned; most outcrops have an 
ext remely  heterogeneous appearance. See K a r l  and Brew (1983, 1984) f o r  
f u r t h e r  informat ion,  

Migrnati t e  Cons i s t i ng  of Tonal i te, and Gneiss Invaded by Megacryst ic  
B i o t i t e  Granodiorite--Amphi bo l  i t e  fac ies  hornb lende-b io t i te  
qua r t zo fe l dspa th i c  s c h i s t  and gneiss w i t h  c a l c - s i  1  i ca tes ,  marbles, and 
ma f i c  agmatites, t o n a l i t i c  gneiss, and t o n a l i t e  o f  t h e  s i l l  b e l t  (see 
be1 ow), invaded and def orrned by t e x t u r  a1 1 y heterogeneous K - f e l  dspar 
megacryst ic b i o t i t e  g ranod io r i t e .  Th is  neosme engul fs  a prev ious 
migmati t e  w i t h  a  t o n a l  i t e  neosome; megacrysts con ta in  i nc l us i ons  o f  
b i o t i t e ,  fe ldspar ,  p l u t o n i c  and vo lcan ic  rock fragments. Accessory 
m inera ls  i n  the g r a n o d i o r i t e  i nc l ude  hornblende, epidote, and sphene 
(C.1 . i s  20-20). The qua r t zo fe l  dspath ic  s c h i s t  and gneiss 
c h a r a c t e r i s t i c a l l y  weathers r us t y .  The t ona l  i t i c  gneiss i s  f i n e  
gra ined and o f  homogeneous in te rmed ia te  canpos i t ion,  w i t h  common augen, 
porphyrobl  as t i c ,  and segregat ion tex tu res .  Th is  migmati t e  u n i t  invades 
t h e  eas te rn  margin o f  t h e  t o n a l  ite-neosome migmat i te  u n i t  descr ibed 
below (Tmgx) and i s  i n  t u r n  invaded on i t s  own eastern margin by t h e  
homogeneous Sphene-Bearing Bio t i te-Hornb lende Granod io r i t e  U n i t  
(Tgdb) . Deformat ion produced s t r uc tu res  more o r  1  ess para1 1 e l  t o  
r eg iona l  t rends. Most outcrops weather a un i fo rm medi um gray and are 
p o o r l y  j o i n t ed .  See K a r l  and Brew (1983, 1984) f o r  f u r t h e r  
informat ion.  

INTRUSIVE ROCKS OF COAST PLUTONIC COMPLEX SILL BELT AND ASSOCIATED MIGMATITE 
(Upper Cretaceous and(or)  Pal eocene)--Be1 t i n f o r m a l l y  named by Brew and 
M o r r e l l  (1983) ; loca ted  nor theas t  o f  Coast Range mega1 ineament (Brew and 
Ford, 1978). Regional aspects of t h i s  b e l t  discussed by Brew and others  
(1976); Brew and Ford (1981); Ford and Brew (1981); b e l t  i s  c u r r e n t l y  
i n t e r p r e t e d  t o  be 62-69 Ma o l d  on the  bas is  o f  Pb-U determinat ions on 
z i rcons  from rocks i n  the  Sumdum and Juneau map areas t o  the  northwest 
(Gehrels and others, 1983, 1984). The one attempt a t  K - A r  da t i ng  o f  t h e  
b e l t  i n  t h i s  map area west o f  the headwaters o f  Aaron Creek (M. A. Lanphere, 
w r i t t e n  comnun., 1984) r e s u l t e d  i n  a  b i o t i t e  age o f  50.4 Ma and a hornblende 
age of 49.1. These a re  i n t e r p r e t e d  t o  be t he  r e s u l t  o f  complete thermal 
r e s e t t i n g  o f  t h e  K-Ar system by t he  thermal e f f e c t s  o f  t h e  Eocene 
g ranod io r i  t es  (Tgdb, Tgdp, and Tgrg). As mapped, d i v i ded  i n t o :  ml Biot i te-Hornb lende and Hornb lende-B io t i te  Tonal i t e ,  Qua r t z  D i o r i t e ,  and 

M i  nor Granodior i  te--Hanogeneous, f o l  i ated, non-1 ayered; medi um- t o  
coarse-grained; C.I. averages 29, range 16 t o  40; gray f resh,  weathers 
darker gray; l o c a l l y  hornblende p o r p h y r i t i c  w i t h  phenocrysts up t o  2 
cm; i nc l us i ons  and s c h l i  eren o f  d i o r i  t i c  canposi t i o n  common; gneiss 
i nc l us i ons  occur 1  ocal  1  y. Pet rographic  fea tu res  i nc l ude  equigranul  ar 
t o  s e r i  a te  tex tu re ,  hornblende dominant mafic, b i o t i t e  rep1 aces 
hornblende and i s  c h l o r i  t i  zed, p l  ag i oc l  ase ( A ~ I ~ ~ - A ~  ) subhedral t o  
euhedral and r a r e l y  zoned, po i  k i l  i t i c  hornblende w i  8 i n c l  usions o f  
quar tz  and p l ag ioc l ase  common, ep ido te  m ine ra l s  ra re .  U n i t  i s  broken 
ou t  i n t o  f o u r  d i f f e r e n t  un i t s .  U n i t  t rends northwest through t he  
nor theas t  corner o f  the  Petersburg map-area. 

Gneiss ic  B i o t i t e  Granod io r i  t e  and Qua r t z  Monzodi orite--Homogeneous a t  
outcrop scale,  f o l i a t e d ;  f i n e -  t o  medium-grained; C . I .  5 t o  2 5 ,  l i g h t  



gray t o  gray f resh, weathers darker gray; l o c a l  K-spar augen and K-spar 
phenocrysts up t o  2.5 cm, l o c a l l y  banded. Pet rographic  f ea tu res  
i nc l ude  inequ ig ranu l  ar tex tu re ;  l o c a l  disseminated garnet; subhedral 
p l  ag ioc l  ase, unzoned and u s u a l l y  a1 tered; l o c a l  mymek i te ;  b i o t i t e  i s  
u s u a l l y  unal tered.  Exposed a t  Thomas Bay i n  t he  Petersburg D-3 
quadrangle and p o s s i b l y  a long t h e  S t i k i n e  R i ve r  i n  t h e  C - 1  quadrangle. 

Migmati t e  Cons i s t i ng  of Sch i s t  and Gneiss Invaded by Tonal i t e - -  
Amphi bo l  i t e  f a c i  es (hornblende-)  b i  o t i t e - q u a r t z - f e l  dspar s c h i s t  and 
gneiss invaded and deformed by t o n a l i t e .  The s c h i s t  and gneiss are 
f i n e  grained, t h i n l y  1 ayered (1-30 cm), may i nc l ude  c a l c - s i l i c a t e  
l aye rs  ( c a l c i t e ,  epidote, d iopside, t remol i t e ,  garnet) ,  and t y p i c a l l y  
weathers r us t y .  The t o n a l  i t e  invader  i s  t he  B i o t i  te-Hornblende- and 
Hornb lende-B io t i te  Tonal i t e  charac te r i zed  by i t s  uniform (C.I. 20-35), 
medium g r a i n  size, and l o c a l  a l i gned  hornblende phenocrysts. B i o t i t e ,  
sphene, epidote, and magnet i te  are common accessory minera ls .  Th is  
migmat i te  inc ludes  wavy deformed gneisses and r a f t  s t r uc tu res ,  bu t  on a 
l a r g e  sca le  conform t o  r eg iona l  s t r u c t u r a l  t rends. I t  i s  mapped on t h e  
eas te rn  margin o f  t h e  Coast P l u t o n i c  Complex S i l l  B e l t  of t o n a l i t i c  
p lu tons  and extends severa l  k i l omete rs  t o  t he  east. I t  i s  success ive ly  
invaded by younger neosmes t o  t he  east  and can be recognized as 
pa leosmes i n  almost a l l  migmat i tes west o f  the homogeneous Sphene- 
Bear ing B io t i t e -Ho rnb l  ende-Granodiori t e  U n i t  (Tgdb) . Sch i s t  and gneiss 
p o r t i o n s  o f  small outcrops are conspicuous1 y i r o n - s t a i  ned, some 
p o r t i o n s  o f  most  o ther  outcrops are v i s i b l y  i ron-s ta ined.  See K a r l  and 
Brew (1983, 1984) f o r  f u r t h e r  in fo rmat ion .  

METAMORPHIC ROCKS OF COAST METAMORPHI C-PLUTONIC COMPLEX (Upper Cretaceous 
and(or )  Paleocene)--The p rog ress i ve l y  metamorphosed b e l t  t h a t  forms the  
western edge o f  t he  Coast plutonic-metamorphic complex; t he  western p a r t  
ad jo ins  the  metamorphic rocks o f  the  Gravina Be l t .  The rocks are i n  general 
s u f f i c i e n t l y  metamorphosed t h a t  no o r i g i n a l  t ex tu res  o r  s t r uc tu res  remain. 
The p r o t o l i t h s  must have inc luded  a v a r i e t y  o f  c l a s t i c  rocks,  dominant ly 
f ine-gra ined,  bu t  i n c l  ud ing some sandstones and congl me ra tes .  The f i n e -  
gra ined sediments p robab ly  occurred i n  t h i c k e r  u n i t s  than t he  coarser-  
grained. Other p r o t o l i t h s  were l imestones 1 0 ' s  t o  100's of m t h i c k ,  
sediments and vo lcan ic  rocks o f  i n te rmed ia te  t o  ma f i c  composit ion, and 
probably  some in te rmed ia te  t o  ma f i c  s i l l - l i k e  i n t r us i ons .  No f o s s i l s  have 
been found i n  any o f  these rocks i n  t h i s  map area, but  p r o x i m i t y  t o  t he  
Gravina b e l t  suggests t h a t  some o f  the p r o t o l i t h s  may have been o f  Jura- 
Cretaceous age; f o s s i l s  c o l l e c t e d  i n  somewhat s i m i l a r  rocks t o  t he  northwest 
i n  t h e  Tracy Arm area (Brew and Grybeck, 1984) and i n  t h e  Juneau area (Ford 
and Brew, 1977b; Brew and Ford, 1977) suggest t h a t  Lower Permian and Upper 
T r i a s s i c  rocks may a lso  be invo lved.  Brew (1983a) and B r e w  and Ford (1983, 
1984a) argue t h a t  these rocks are t he  metamorphosed equ iva len t  of rocks i n  
t he  upper p a r t  (Permian and T r i a s s i c )  o f  t h e  Alexander B e l t  sect ion,  r a t h e r  
than a separate t e c t o n o s t r a t i  graphi  c t e r r ane  ( o r  te r ranes  ) as espoused by 
Berg and o thers  (1978). The age o f  metamorphism i s  i n t e r p r e t e d  t o  be L a t e  
Cretaceous and(or )  E a r l y  T e r t i a r y  (Brew and Ford, 1984a, b; Gehrels and 
others  (1983, 1984). No s i  g n i f i  cant con t ras t ,  o ther  than metamorphic grade, 
i s  i n f e r r e d  t o  e x i s t  between t he  metamorphic rocks west o f  the Coast Range 
megalineament and those engul fed i n  t he  p lu tons  between t he re  and the  
I n t e r n a t i  onal Boundary, As mapped, d i v i ded  i n t o :  

c E l  P h y l l  i te - -Dominant ly  w e l l  f o l i a t e d  and commonly 1 ineated dark gray very  
f i n e -  t o  f i ne -g ra i ned  p h y l l i t e  w i t h  minor t h i n  dark gray semisch is t  
i n t e r 1  ayers, weathers medium- t o  dark gray; some ex tens ive  areas of 
i n t e r l  ayered green phy l  1 i t e  t h a t  weathers 1 i ght green. The former are 



probab ly  der i ved  from a  f i n e  gra ined c l a s t i c  sect ion;  the  l a t t e r  frm 
e i t h e r  t u f f s  o r  f ine-gra ined volcanogenic sediments. Both form 
a1 t e r n a t e l y  rounded and se r ra ted  r i d g e  tops and c l  i f f y  slopes. 
Metamorphic grade gene ra l l y  increases from prehni  te -pumpe l l y i te / l  ow 
greenschis t  fac ies i n  t he  southwest t o  upper greenschis t  f ac i es  i n  the 
nor theast .  Common p rehn i t e  pumpe l l y i te /g reensch is t  f a c i e s  minera l  
assemblage of t he  semisch is t  i s  (ep ido te - )  a1 b i te -wh i  t e  m i ca -ch lo r i  te -  
quar tz .  Presence o f  f o l i a t i o n  and s p a t i a l  r e l a t i o n s h i p  t o  t he  w e l l  
def ined Ba r rov i  an met arnorphi c sequence, toge ther  w i  t h  1  ack o f  
a c t i n o l  i t e  or  b i o t i t e ,  support  t he  p rehn i t e  pumpel l y i t e  f a c i e s  
assignment. Typ ica l  greenschis t  metamorphic f a c i e s  m inera l  assemblages 
i n  the  dark gray semischists and p h y l l i t e s  are (garne t - )  muscovite- 
c h l o r i t e - b i o t i t e - a l b i t e - q u a r t z  and i n  the  green p h y l l  i t e s  ( b i o t i t e - )  
( a c t i  no1 i t e - )  (sphene-) c l  i nozoi  s i  te-a1 b i  te -quar tz -ch l  o r i  t e - ca l  c i  t e -  
muscovite. With increase i n  grade, c l a s t i c  and o ther  r e l i c t  t ex tu res  
disappear, g r a i n  s i z e  increases, and crenul  a t i o n  cleavage and 
t r a n s p o s i t i o n  become w e l l  developed. F o l i a t i o n  i n  general i s  de f ined  
by p a r a l l e l ,  i n te rg rown 1  aths of a c t i n o l i t e ,  b i o t i t e ,  c h l o r i t e ,  or  
wh i t e  mica. Garnet i s  porphyrob las t i c ,  ep ido te  and c l  i n o z o i s i t e  
sub id i ob l  as t i c ,  c a l c i t e  xenomorphic i n t e r s t i  t i  a l ,  and quar tz  and a1 b i  t e  
form a  subgranoblast ic  mat r i x .  Th is  u n i t  i s  enigmat ic i n  t h a t  i t s  
d i s t r i b u t i o n  p a t t e r n  inc ludes  semi - i so la ted  areas almost surrounded by 
t h e  B i o t i t e  S c h i s t  and Semisch is t  ((TKbs) u n i t ;  t h i s  i s  c u r r e n t l y  
i n t e r p r e t e d  t o  mean t h a t  t h i s  u n i t  (TKp) a c t u a l l y  records two 
metamorphic episodes t h a t  are d i f f i c u l t  t o  d i s t i n g u i s h  from each 
other.  The f i r s t  i s  a pos t -Ear l y  Cretaceous pre-Late Cretaceous (110 
t o  90 Ma) low grade reg iona l  event, t he  second o v e r p r i n t s  the  f i r s t  and 
i s  p a r t  o f  t he  1  ow- t o  h i  gh-grade La te  Cretaceous-Ear ly T e r t i  a ry  
metamorphic and deformat iona l  event t h a t  i s  c l o s e l y  r e l a t e d  t o  the  
emplacement o f  t h e  Coast Plutonic-Metamorphic Complex S i l l  B e l t  rocks 
(Ttos,  Tgdg) . Cunmonl y observed po l  ydeformation t ex tu res  such as 
mu1 ti d i r e c t i o n  crenul  a t i  on cleavage and n e a r l y  c m p l  e te  t r a n s p o s i t i o n  
are compati b l e  w i t h  t h i s  i n t e r p r e t a t i o n .  Where t he  90 Ma Admira l ty -  
Rev i  11 agagedo Be1 t p l  u ton i n t r uded  t he  u n i t ,  s t a u r o l  i te,  b i o t i t e ,  
garnet hornb l  ende horn f  e l  s  f ac i  es thermal aureol  es formed. 
Porphyrobl  as ts  o f  s t a u r o l  i t e  and garnet, and decussate b i o t i t e  1 aths 
have been r o t a t e d  and rea l i gned  by development o f  the post -aureo le  
f o l i a t i o n .  Only r a r e l y  can an e a r l y  f o l i a t i o n  be detected through t h e  
superposed thermal and 1  a te r  dynami c-thermal met amorphi c  e f f e c t s .  
Exposed a long t h e  eastern shore of F reder i ck  Sound and east  of Eastern 
Passage. 

B i o t i t e  Sch is t - -Dan inan t l y  w e l l  f o l i a t e d  and l i n e a t e d  b i o t i t e  sch i s t ,  
l e sse r  amounts o f  i n t e r l  ayered b i o t i t e  semisch is t  and hornblende s c h i s t  
and semischist ;  f i n e -  t o  medi um-grained; weathers g ray i  sh-brown, 
brownish-gray fresh; forms craggy r i dges  and steep slopes. Metamorphic 
m inera l  assemblages suggest d e r i v a t i o n  f rom the same p r o t o l  i t h s  as t he  
P h y l l  i t e ,  Slate,  and Semischist  u n i t  (TKp) above. Metamorphic grade 
g e n e r a l l y  increases from southwest t o  nor theast ,  i n  a  Ba r rov i  an f acies 
ser ies ,  frm greensch is t  f ac i  es t o  upper amphi bo l  i t e  f ac i  es. M inera l  
isograds marking t h e  f i r s t  occurrence o f  b i o t i t e ,  garnet, s t a u r o l i t e ,  
and kyani  t e  t r e n d  nor th -nor t  hwest and appear t o  steepen northeastward 
towards the Coast Range mega1 ineament which c o i n c i d e n t a l l y  1  ocal l y  
marks t h e  s i l l  iman i te  isograd. Typ ica l  greenschis t  minera l  assemblages 
are (epidote-) (c l  i n o z o i s i t e - )  ( c a l c i t e - )  (ga rne t - )  b i o t i  te-muscovi te -  
c h l o r i t e - a l  b i t e -qua r t z  and ( a c t i n o l  i t e - )  epidote-calc i te-sphene- 
ch lo r i te -muscov i te -a lb i te -quar tz .  Higher grade p e l i t i c  assemblages 



i n c l ude  (kyani  t e - )  quartz-muscovi t e - p l  ag i oc l  ase (01 i g o c l  ase t o  
andesine)-biotite-garnet-staurol i t e .  More ma f i c  assemblages i n c l u d e  
( e l  inopyroxene-) hornblende-biot i te-quar tz-garnet-pl  ag ioc l  a s .  East o f  
t h e  Coast Range megalineament s i l l  imani te-potassium f e l  dspar-muscovite- 
b i o t i  te -garne t -quar tz -p l  ag i oc l  ase assemblages represent  t he  h ighes t  
grade o f  r eg iona l  metamorphism. The above assemblages may o r  may no t  
con ta i n  t h e  f o l l o w i n g  accessory minera ls :  graphi te ,  magnetite, 
i lmen i te ,  apa t i te ,  and tourmal ine.  There may a c t u a l l y  be four  
d i f f e r e n t  metamorphic episodes recorded i n  d i f f e r e n t  p a r t s  o f  t h i s  map 
u n i t :  1) a  h igher  grade phase o f  the  pos t -Ear l y  Cretaceous, pre-Late 
Cretaceous reg iona l  metamorphism discussed above, 2) t he  superposed 
thennal  e f f e c t s  o f  t he  90 Ma Admiral t y - R e v i l l  ag i  gedo Be1 t i n t r u s i o n s  on 
those p r e v i o u s l y  deformed rocks, 3 )  t he  "main1' La te  Cretaceous t o  E a r l y  
T e r t i a r y  event t h a t  i s  t he  most l i k e l y  cause o f  t h e  f ea tu res  i n  t h i s  
un i t ,  and 4 )  thermal e f f e c t s  of the  Eocene age Granod io r i t e  o f  Cen t ra l  
Coast P l  utonic-Metamorphic Cunplex u n i t s  (Tgdb, Tgdp, Tgrg) . Tex tu ra l  
and m ine ra l og i ca l  evidence o f  the pos t -Ear l y  Cretaceous, pre-Late 
Cretaceous reg iona l  metamorphism have f o r  t h e  most p a r t  been obscured 
by l o c a l  amphibo l i te  fac ies  porphyrob las t i c ,  d icussate,  and 
g ranob las t i c  r e c r y s t a l l i z a t i o n  caused by 2)  above, and t h e  e f f e c t s  of 
3) above, both o f  which caused def ormat i  on-crenul a t i  ons, sha t te red  
porphyrobl  as ts  w i t h  fragment t r a i n s ,  and i n  p l  aces t o t a l  1  y d i s rup ted  
f o l i a t i o n .  F o l i a t i o n  i s  de f ined  p r i m a r i l y  by al ignment o f  mica l a t h s  
and amphi bo le  prisms t h a t  wrap around p r e - e x i s t i n g  garnet, b i o t i t e ,  
s t a u r o l  i t e ,  and/or kyani  t e  gra ins.  Recrys ta l  1  i z e d  quar tz  and 
p l  ag ioc l  ase are most commonly subgranobl as t i c ,  polygonal ,  and s l i g h t l y  
e longate p a r a l l e l  t o  t he  f o l i a t i o n .  Local  zones o f  c a t a c l a s i s  i n  rocks 
exposed a long t h e  Coast Range mega1 ineament i nc l ude  b l  a s t m y l  on i  tes,  
r a r e  mylon i tes ,  and e x h i b i t  1  a te  greenschis t  fac ies 
r e c r y s t a l  1  i z a t i  on. Exposed a1 ong t h e  eastern shores of F reder i ck  Sound 
and Eastern Passage east  t o  t he  S i l l  Be1 t and i n  a few screens and 
pendants between t he re  and t h e  I n t e r n a t i o n a l  Boundary. 

Hornblende Sch i s t  and Semisch is t - -Poor ly  t o  w e l l  f o l i a t e d ,  l o c a l l y  
l i n e a t e d  i n t e r l a y e r e d  hornblende sch is t ,  semischist ,  and lesser  amounts 
o f  b i o t i t e  sch i s t ;  f i n e -  t o  coarse-grained; weathers greeni  sh-gray, 
dark greenish-gray f resh .  Probably  der i ved  f rom i n t e m e d i  a te  t o  maf ic 
vo lcan ic  f lows, t u f f s ,  or  vo lcan ic  sediments, bu t  some may be from 
f i ne -g ra i ned  s i l l s .  Metamorphic grade increases towards t he  nor theas t  
f r m  upper greenschis t  f a c i e s  t o  amphibo l i te  f ac i es  and i s  compat ib le 
w i t h  metamorphic f a c i e s  o f  nearby B i o t i t e  Sch i s t  and Semischist  u n i t  
(TKbs) .  Typ ica l  minera l  assemblages are (garne t - )  ( z o i  s i t e - )  (ep idote-  
) p l  ag ioc l  ase (a1 b i te -01  i gocl ase)-hornblende-quartz-biotite-chl o r i t e -  
sphene, and (c l inopyroxene-)  (ga rne t - )  (potassium fe l dspa r - )  
p l  ag ioc l  ase (andesine)-hornblende-quartz-biotite i n  greenschi s t  and 
amph ibo l i te  fac ies r espec t i ve l y .  I n  outcrops east  o f  the  Coast Range 
mega1 ineament ch l  o r i t e - a c t i  no1 i t e - c a l  c i t e - e p i  dote-white mica 
r e t r o g r a d e / a l t e r a t i o n  has commonly occurred. Pet rographic  fea tu res  
i nc l ude  po i  k i l o b l  a s t i  c  hornblende and garnet. Hornblende and b i o t i t e  
l a t h s  d e f i n e  f o l i a t i o n  w i t h  l e u c o c r a t i c  and ma f i c  m inera ls  commonly 
segregated i n t o  bands. Wi th in  t he  Coast Range mega1 ineament zone, 
p r o t o c l  a s t i  c, q u a r t z - r i  bbon, and augen t ex tu res  have developed. 
Exposed o n l y  i n  r e1  a t i  ve l y  small e longate masses more o r  l ess  on e i t h e r  
s ide  of and c l ose  t o  the  Coast Range megalineament. 

Marble and C a l c - S i l i  ca te  Granofe ls- -Poor ly  f o l i a t e d ,  r a r e l y  1  inea ted  
marble, c a l c - s i l i c a t e  g rano fe ls  and s c h i s t  i n t e r l a y e r e d  w i t h  h i g h l y  
v a r i a b l e  amounts o f  b i o t i t e  and hornblende sch is t ;  f i n e -  t o  coarse- 



grained; weathers wh i t e  and l i g h t  gray o r  ye l lowish-gray,  white, and 
l i g h t  gray f resh;  commonly forms d i s t i n c t i v e ,  p o o r l y  vegetated 
outcrops. Der ived from l imestone and vary ing  amounts o f  i n t e r c a l a t e d  
sediments; sane marble masses are several  hundreds o f  m t h i c k  and may 
have been ree fo i  d 1 imestones ( o r  a1 t e r n a t i  v e l y  may s imp ly  be 1 arge 
detached f o l d  hinges or  a combination o f  t he  two); o thers  cons i s t  o f  1- 
on t o  10-cm sca le  i n t e r l a y e r e d  w i t h  equal amounts o f  marble and b i o t i t e  
sch is t ;  i n  t h e  l a t t e r  case they  are mapped as t h i s  u n i t  t o  emphasize 
the  presence of the metacarbonates. Typ ica l  greenschis t  and 
amphi bo l  i t e  f ac i  es minera l  assemblages are (quar tz - )  (wh i t e  mica-) 
ca l c i t e - t r emo l  i t e - c h l o r i t e ,  and ( d i o p s i  de-) (scapol  i t e - )  c a l c i t e -  
w o l l  as ton i te -quar tz .  These are compat ib le w i t h  metamorphic f ac ies 
assignments o f  nearby B i o t i  te-Schi  s t  (TKbs) and Hornblende Sch i s t  and 
Semischist  (TKhs). The assemblages are a lso  t y p i c a l  o f  thermal 
aureoles formed adjacent t o  90 Ma Admiral t y - R e v i l l  agigedo Be1 t 
p l  utons. Comnonly 1 ower temperature r e c r y s t a l  1 i z a t i o n  has in t roduced  
t remol  i t e  and c h l o r i t e  i n t o  these hornblende ho rn fe l s  or  amphibol i t e  
f ac i  es assembl ages. Pet rographic  features i nc l ude  abundant 1 amel 1 ar 
twinned xenob las t i c  c a l c i t e ,  i n t e r s t i t i a l  xenobl a s t i c  quartz,  
sub i  d i o b l  a s t i c  tabs o f  wh i te  mica, and decussate c l us te r s ,  blades, and 
needles o f  t r e m o l i t e  and wo l l as ton i t e .  Mapped as e longate lenses 
w i t h i n  P h y l l  i t e  (TKp), B i o t i t e  Sch i s t  (TKbs), and Hornblende Sch i s t  and 
Semischist  (TKhs) u n i t s  and as screens w i t h i n  t he  i n t r u s i v e  bodies t o  
t h e  nor theas t  o f  t h e  megalineament. Several outcrops were sampled f o r  
conodonts, but none were recovered. 

B i o t i t e  Gneiss--Dominantly we1 1 - f o l i  ated, we1 1-layered, l o c a l l y  1 inea ted  
f i n e -  t o  coarse-grained q u a r t z - b i o t i  te - fe ldspar  gneiss w i t h  l esse r  
amounts o f  garnet-quartz-biot i te-pl  ag ioc l  ase s c h i s t  and s t i l l  1 ess 
hornblende-pl ag ioc l  ase s c h i s t  and gneiss; weathers grayish-brown, gray 
f resh. Probably der i ved  from the  same p r o t o l i t h s  as t he  P h y l l i t e ,  
S la te ,  and S m i s c h i s t  (TKp) and B i o t i t e  Sch i s t  and S m i s c h i s t  (TKbs) 
un i t s ;  genera l ly ,  bu t  no t  exc l us i ve l y ,  l i e s  t o  t he  nor theast  o f  those 
u n i t s .  Metamorphic c h a r a c t e r i s t i c s  are s p a t i  a1 l y  dependent, Near t he  
Coast Range megalineament t he  u n i t  i s  w e l l  f o l i a t e d ;  commonly e x h i b i t s  
p r o t u n y l o n i t i c  t o  phy l  l o n i t i c ,  q u a r t z - r i  bbon, and myrmeki t ic  
tex tu res .  Epidote-amphi bo l  i t e  f acies synkinematic assemblages are 
(hornblende-)  p l  ag i oc l  ase-chlorite-biotite-epidote-quartz and (garne t - )  
biotite-muscovite-quartz-pl ag ioc l  ase-chl o r i t e .  T y p i c a l l y  these 
I sheared1 rocks a re  s t r o n g l y  a1 t e r e d  w i t h  abundant 1 a te  c h l o r i t e ,  wh i te  
mica, and c a l c i t e .  East o f  and l o c a l l y  t o  t h e  west o f  t h e  Coast Range 
megalineament u n i t  e x h i b i t s  l ess  ca tac l as i s ,  f o l i a t i o n  becomes poorer 
as g r a i n  s i z e  increases. Metamorphic minera l  assemblages i n d i c a t e  t he  
k y a n i t e  and s i  11 iman i te  zones o f  the  amphi bo l  i t e  f ac i es .  Typ ica l  
minera l  assmb l  ages are (kyan i te - )  ( s t a u r o l  i t e - )  b io t i te -muscov i te -  
plagioclase-quartz-garnet and ( s i l l i m a n i t e - )  (potassium fe l dspa r - )  
p l  ag ioc l  ase-quartz-bi  o t i t e -ga rne t .  To t h e  west o f  t h e  Coast Range 
mega1 ineament s i l l  iman i te  ( f i b r o l  i t i c )  r a r e l y  occurs i n  kyani  te-bear ing 
gneisses. "Regional1I p r i sma t i c  s i  11 iman i te  occurs o n l y  east o f  t he  
mega1 ineament. Segregat ion i s  we1 1 developed between maf i c  b i o t i t e -  
r i c h  and 1 eucocra t i  c 1 ayers; garnet, kyani  te, and s t a u r o l  i t e  are 
p o i k i l o b l a s t i c .  An anas tmos ing  f o l i a t i o n  i s  de f ined  by sub-equant- 
stubby 1 aths o f  b i o t i t e  out1 i n i n g  p a r t i  a l l y  r e c r y s t a l  1 i z e d  
porphyrobl  as ts  o f  p l  ag ioc l  ase. Exposed both as e l  ongate masses w i t h i n  
the  B i o t i t e  Sch i s t  and Semischist  (TKbs) u n i t  and as i s o l a t e d  screens 
w i t h i n  the  g r a n i t i c  rocks nor theas t  o f  the Coast Range megalineament. 

Hornblende Gnei ss--Moderately t o  p o o r l y  f o l  i ated and 1 ayered medi urn- t o  
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coarse-grained hornblende gneiss w i t h  1 esser amounts o f  hornblende and 
b i o t i t e  sch is t ;  weathers greenish-gray or  grayish-green, dark greenish- 
gray f resh .  Probably  der i ved  from same p r o t o l i t h  as Hornblende Sch i s t  
and Semischist  u n i t  (TKhs). Metamorphic minera l  assemblages are 
cons i s t en t  w i t h  Ba r rov i  an f acies se r i es  increase i n  grade towards the  
nor theast :  ep i  dote-amphi bo l  i t e  fac ies  assemblages such as hornblende- 
b i o t i t e - p l  ag ioc l  ase-epidote and hornblende-b iot i te-garnet-p l  ag ioc l  ase- 
quar tz  t y p i f y  t h e  lower grade p o r t i o n  o f  u n i t  wh i l e  (c l inopyroxene-)  

9 arnet -hornb lende-b io t i  t e - p l  ag ioc l  ase-quartz and (potassium fe l dspa r - )  
hornblende-) c l  i nopyroxene-bi o t i t e - p l  ag ioc l  ase-quartz assemblages 

represent  t he  nor theas te rn  h igher  grade por t ions .  The accessory 
m inera ls  magnetite, sphene, z i rcon,  and a p a t i t e  occur i n  most 
assemblages. F o l i a t i o n  i s  commonly anastornosing o r  l e n t i c u l a r  and i s  
def ined by p a r a l l e l  s c h l i  eren of b i o t i t e  and sparse hornblende. 
In tergrown b i o t i t e  hornblende, garnet, and(or )  pyroxene a l so  occurs i n  
sparse patches, c l us te r s ,  and s w i r l s  which show minor c h l o r i t e  and 
r a r e l y  c a l c i t e  a1 t e r a t i o n .  Where po i  k i l  ob l as t i c ,  hornblende inc ludes  
b i o t i t e ,  apa t i te ,  and quar tz .  Porphyrobl a s t i c  garnet has xenomorphi c, 
p a r t i  a l l y  resorbed, out1 ines.  C l  inopyroxene i s  sub id i ob l  a s t i c .  
Subid iob l  a s t i c  p l  ag ioc l  ase and xenomorphic i n t e r s t i  t i a1 po tass i  um 
fe ldspar  show minor s e r i c i t e  a l t e r a t i o n .  Quar tz  i s  xenomorphic t o  
sub id i ob l  a s t i c  and commonly e x h i b i t s  undul ose e x t i n c t i o n .  Crops out  as 
e longate masses i n  the  same general area as t h a t  same u n i t ,  i.e., on 
e i t h e r  s ide  o f  and c lose  t o  t h e  Coast Range megalineament. 

INTRUSIVE ROCKS OF ADMIRALTY-REVILLAGIGEW PLUTONIC BELT AND ASSOCIATED 
M I  GMATITE (Upper Cretaceous) --General age re1  a t i  ons are descr ibed p rev i ous l y  
under Gravina Be l t .  As discussed i n  t h a t  sect ion,  these p lu tons  are about 
90 Ma; i n  general, t hey  have narrow thermal metamorphic aureoles t h a t  are 
superposed on deformed and low-grade r e g i o n a l l y  metamorphosed coun t ry  
rocks.  Here i n  t h e  Mainland B e l t  a f u r t h e r  comp l i ca t ion  i s  present:  p a r t s  
o f  some o f  t h i s  same f a m i l y  of p lu tons have been i nvo l ved  i n  t he  deformat ion 
and progress i  ve 1 ow- t o  h i  gh-grade metamor ph i  sm i n  1 a t e s t  Cretaceous and 
e a r l i e s t  T e r t i a r y  t ime  t h a t  gave r i s e  t o  t he  Metamorphic Rocks o f  the Coast 
P l  u t on i  c-metamor phi c Complex super u n i t  desc r i  bed above. Thus, t h e  
metamorphic age g iven f o r  those rocks d i f f e r s  from w i t h  t he  emplacement age 
g iven f o r  t h i s  f a m i l y  o f  p lu tons.  The a l t e r n a t i v e  was t o  assign t he  same 
metamorphic age t o  these p lu tons,  bu t  t h a t  i s  e q u a l l y  inadequate because no t  
a l l  of them show metamorphic features.  As mapped, d i v i ded  i n t o :  m] Hornblende-Biot i  t e  Tonal i t e  and Granodior i  te,  Qua r t z  Monzodior i  te ,  and 

Qua r t z  D i o r i t e - - F o l i  ated t o  massive equigranul  ar; average g r a i n  s i z e  i s  
medium, l o c a l l y  f i ne -g ra i ned  near some margins; C . I .  17 t o  50; l i g h t  t o  
medium gray f resh,  weathers brownish t o  dark gray. F o l i a t i o n  va r ies  
both i n  d i r e c t i o n  and development; l o c a l l y  semischistose and 
ca tac l  as t i c ;  conta ins g r a n i t e  apl  i t e  dikes, pegmati te d ikes and veins, 
rounded very  f i n e  gra ined hornblende d i o r i t e  i nc l us i ons .  Minera logy 
inc ludes  zoned, complexly twinned p l  ag i oc l  ase w i t h  minor a1 t e r a t i o n  t o  
s e r i c i t e ;  maf i c  m inera ls  u s u a l l y  b i o t i t e  g rea te r  than hornblende; 
subhedral ep i  dote; and 1 oca l  garnet and pyroxene. Accessory m inera ls  
are sphene, apa t i te ,  opaque minera ls ,  and a l l a n i t e .  U n i t  d i f f e r s  from 
Hornbl ende-Bi o t i t e  Tonal i t e  Granod io r i  te,  etc.  u n i t  ( K t i f )  by presence 
o f  pyroxene and garnet, and b i o t i t e  as t he  dominant ma f i c  phase. U n i t  
i s  exposed on Dry, Farm and Se rg i e f  Is lands,  and on t h e  mainland south 
of the  S t i  k i n e  R i ve r  (Bu r re l  1, 1984b). 

Garnet-Bi o t i t e  Tonal i t e  and M i  nor Granodi o r i  te--Nonf 01 i ated; crowded 
p l  ag i oc l  ase rock; inequigranul  ar t o  p o r p h y r i t i c ;  very f i ne -  t o  medium- 



grained; C . I .  14 t o  29; medium gray fresh; weathers l i g h t  gray; forms 
small e longate bodies l ess  than 2 square km i n  area. Minera logy 
i n c l  udes reddish-brown garnet, c l  i nozo i  s i  t e  ( o r  r a r e l y  ep ido te )  and 
1 oca l  muscovite. B i o t i t e  and quar tz  commonly i n t e r s t i  ti a1 t o  c l  ose ly  
spaced p l ag ioc l ase  l a t hs .  U n i t  i s  s i m i l  ar t o  B i o t i t e  Tonal i t e ,  Quar tz  
D i o r i t e ,  and Granod io r i t e  u n i t  (Ktgp)  m ine ra l og i ca l  ly, but  d i f f e r s  
t e x t u r a l l y  by i t s  f i n e r  g r a i n  s i z e  and lack  o f  coarse-grained 
phenocrysts. Exposed on t h e  eastern shore of F reder i ck  Sound. 

B i o t i  te-Epidote-Hornblende Qua r t z  Monzodiorite--Cunposi t i o n s  here range 
from quar tz  monzodior i te  t o  t o n a l i t e  ( B u r r e l l ,  1984a, by c ) .  L o c a l l y  
f o l i a t e d  p l a g i o c l  ase p o r p h y r i t i c  w i t h  medium- t o  coarse-grained 
phenocrysts ( t o  12 mn), f i ne -  t o  medium-grained groundmass ( t o  3 mm) 
and a C . I .  range o f  17 t o  48; weathers brownish-gray, gray and wh i t e  
f resh;  body margins are commonly more maf i c  and have a ve ry  f i n e -  t o  
f ine-gra ined groundmass; a l so  common are muscov i t e -b i o t i  te-garnet -  
ep i  dote ap l  i t e  d ikes of g r a n i t i c  and g r a n o d i o r i t i c  c m p o s i  t i o n .  
M ine ra l og i ca l  fea tu res  i nc l ude  o s c i l l a t o r y  zoned p l ag ioc l ase  w i t h  
s e r i c i t e  a1 t e r a t i o n  o f  t he  cores; i n t e r s t i t i a l  quar tz  and K-fel  dspar, 
euhedral f i ne -g ra i ned  hornblende, minor b i o t i t e ,  and p r imary  
( occas iona l l y  twinned and zoned) and secondary epidote.  Exposed on 
no r t he rn  Dry Is land,  McDonald I s land ,  and a t  Horn Mountain. 

B i o t i t e  Tonal i t e ,  Qua r t z  D i o r i t e ,  and Granodior i te- -Porphyr i  t i c  and 
f o l i a t e d ;  medium- t o  coarse-grained; C . I .  11 t o  35; c u t  by pegmati te 
and basa l t  dikes; 1  ocal  ca tac l  as t i c  tex tu re ;  i n c l  usions o f  coun t ry  
rock;  f o l i a t i o n  para1 l e l s  t h a t  of the  coun t ry  rock; pe t rograph ic  
features i nc l ude  zoned, complexly twinned p l  ag ioc l  ase, quartz,  
i n t e r s t i t i a l  K-feldspar,  p o r t l y  c h l o r i t i z e d  b i o t i t e ,  epidote,  minor 
l o c a l  hornblende; and garnet, sphene, a p a t i t e  and a l l  a n i t e  as 
accessories. U n i t  d i f f e r s  from Biot i te -Epidote-Hornb lende Qua r t z  
Monzonite u n i t  (Kgop) by l ack  of hornblende and presence o f  garnet. 
U n i t  occurs on t he  mainland south o f  the  S t i  k i ne  R ive r .  

Metagabbro-Biot i te-pl  ag i oc l  ase-hornblende g rano fe ls  o r  semischist ;  f i ne -  
t o  medi um-grai ned; C. I. 70; dark green f resh,  grayish-green weathered; 
crops out  as a  small p l u g  on t h e  r i d g e  above t he  headwaters of 
Government Creek south of the  S t i k i n e  R ive r .  

Migmat i te  (Upper Cretaceous)--Var ied m i  gmati t i c  rocks, ma in l y  agmati te 
and i r r e g u l  ar banded gneiss, i n  zones between t he  Hornbl  ende-B i o t i  t e  
Tonal i t e  and Granodior i te ,  etc, ( K t e f )  and B i o t i t e  Tonal i t e ,  Qua r t z  
D i o r i t e ,  e tc .  (Ktgp) u n i t s  and t he  B i o t i t e  S c h i s t  u n i t  (TKbs); the 
g r a n i t i c  leucosunes gene ra l l y  resemble t h e  main rock  types i n  t he  
above-mentioned u n i t s  (Ktef and Ktsp) ;  the metamorphic me1 asomes are 
f i n e -  t o  medium-grained (garne t - )  ( s i l l  iman i te - )  b i o t i t e  horn fe ls ,  
sch is t ,  and semisch is t .  Crops out o n l y  south o f  t he  S t i  k i n e  River ,  
between Government Creek and South Fork ( o f  Andrews Creek), on t h e  
r i d g e  southeast of P o r t e r f i e l d  Creek, and nor theas t  o f  Blake Channel. 
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