
UNITED STATES DEPAKTMENT OF THE INTERIOR 

GEOLOGICAL SURVEY 

INTRUSIVE ROCKS AND PLUTONIC BELTS 

OF SOUTHEASTERN ALASKA, U . S . A ,  

BY 
1 / 

David A.  Brew and Robert P. Morrell- 

Open-File Report 80-78 

1980 

This r e p o r t  i s  p r e l i m i n a r y  and 
has n o t  been edited o r  reviewed 
f o r  conformity with Geological 
Survey s tandards and nomencla ture .  

 NOW with Amax Exploration, Inc . , Denver, Colorado.  



ABSTRACT 

A v a i l a b l e  in format ion  on t h e  map d i s t r i b u t i o n ,  composit ion,  and ages  of 

i n t r u s i v e  rocks  i n  s o u t h e a s t e r n  Alaska has  been compiled and t h e  r e s u l t s  i n t e r -  

p r e t e d  t o  i n d i c a t e  t h e  presence of s i x  major and f i v e  minor b e l t s .  

2 
About 30 p e r c e n t  of t h e  175,000 km of s o u t h e a s t e r n  Alaska i s  u n d e r l a i n  by 

i n t r u s i v e  igneous rocks .  From west t o  e a s t ,  t h e  major b e l t s  a r e :  t h e  F a i r -  

weather-Baranof b e l t  of  e a r l y  t o  mid-Ter t iary  g r a n o d i o r i t e ;  t h e  Muir-Chichagof 

b e l t  of mid-Cretaceous t o n a l i t e  and g r a n o d i o r i t e ;  t h e  Admiralty-Revil lagigedo 

p o r p h y r i t i c  g r a n o d i o r i t e ,  q u a r t z  d i o r i t e ,  and d i o r i t e  b e l t  of  p robab le  Creta-  

ceous age;  t h e  Klukwan-Duke b e l t  of  c o n c e n t r i c a l l y  zoned o r  Alaskan-type 

ul t ramafic-mafic  p l u t o n s  of mid-Cretaceous age which i s  mainly  w i t h i n  t h e  

Admiralty-Revil lagigedo b e l t ;  t h e  Coast P l u t o n i c  Complex t o n a l i t e  s i l l  of unknown, 

bu t  perhaps mid-Cretaceous, age; and the Coast P l u t o n i c  Complex b e l t  I of e a r l y  

t o  mid-Ter t iary  g r a n o d i o r i t e  and q u a r t z  monzonite. 

The minor b e l t s  a r e  d i s t r i b u t e d  as  fo l lows :  l a y e r e d  gabbro complexes of 

i n f e r r e d  mid-Ter t iary  age  l i e  w i t h i n  and a r e  probably p a r t  of t h e  Fairweather-  

Baranof b e l t ;  t h e  Chilkat-Chichagof b e l t  of  J u r a s s i c  g r a n o d i o r i t e  and t o n a l i t e  

l i e s  w i t h i n  t h e  Muir-Chichagof b e l t ;  t h e  S i tkoh  Bay a l k a l i n e ,  Keadrick Bay pyro- 

x e n i t e  t o  q u a r t z  monzonite,  and Annet te  and Cape Fox t rondhjemi te  complexes, a l l  

i n t e r p r e t e d  t o  be of Ordovician ( ? )  age ,  form t h e  c rude  sou thern  Southeast  Alaska 

b e l t  w i t h i n  the Muir-Chichagof b e l t ;  t h e  Kuiu-Etolin vo lcan ic -p lu ton ic  b e l t  of 

mid-Ter t iary  age  extends  from t h e  Muir-Chichagof b e l t  eastward i n t o  t h e  Admiralty- 

Rev i l l ag igedo  belt; and t h e  B e h  Canal b e l t  of mid- t o  l a t e  T e r t i a r y  g r a n i t e s  l i e s  

w i t h i n  and next t o  t h e  Coast P l u t o n i c  Complex b e l t  11. I n  a d d i t i o n ,  s c a t t e r e d  mafic- 

u l t r a m a f i c  bod ies  occur  w i t h i n  t h e  Fairweather-Baranof,  Muir-Chichagof, and Coast 

P l u t o n i c  Complex b e l t s .  P a l i n s p a s t i c  r e c o n s t r u c t i o n  of  200-km r i g h t - l a t e r a l  

movement on t h e  Chatham S t r a i t  f a u l t  does no t  s i g n i f i c a n t l y  change t h e  p a t t e r n  of 



t h e  major b e l t s ,  bu t  does b r i n g  mid-Ter t iary  vo lcan ic -p lu ton ic  and Ordovician (? )  

g r a n i t i c  complexes c l o s e r  t o g e t h e r .  

The major b e l t s  are r e l a t e d  t o  d i f f e r e n t  s t r a t i g r a p h i c - t e c t o n i c  t e r r a n e s  

of Berg and o t h e r s  (1978) a s  fo l lows :  t h e  Fairweather-Baranof b e l t  i s  l a r g e l y  

i n  t h e  Chugach, Wrangell ,  and Alexander t e r r a n e s ;  t h e  Muir-Chichagof b e l t  i s  

i n  t h e  Alexander and Wrangell t e r r a n e s ;  t h e  Admiral ty-Rwil lagigedo b e l t  i s  i n  

t h e  Gravina and Taku t e r r a n e s ;  t h e  Coast P l u t o n i c  Complex s i l l  is  probably  

between the-Taku and Tracy Arm t e r r a n e s ;  t h e  Klukwan-Duke b e l t  i s  i n  t h e  Gravina,  

Taku, and Alexander t e r r a n e s ;  and t he  Coast P l u t o n i c  Complex b e l t  I is i n  t h e  

Tracy Arm and S t i k i n e  t e r r a n e s ,  

Some of t h e s e  b e l t s  a r e  s p a t i a l l y  and, i n  some c a s e s ,  g e n e t i c a l l y  a s s o c i a -  

t e d  w i t h  s i g n i f i c a n t  m e t a l l i c  minera l  d e p o s i t s .  The Fairweather-Baranof b e l t  

g r a n o d i o r i t e s  may be  r e l a t e d  t o  go ld ,  copper,  and molybdenum occurrences .  The 

l a y e r e d  gabbros w i t h i n  t h a t  b e l t  have magmatic copper-nickel  d e p o s i t s .  The 

Coast P l u t o n i c  Complex s i l l  is  p a r a l l e l  and c l o s e  t o  t h e  Juneau gold  b e l t  wi th  

i t s  go ld ,  s i l v e r ,  copper ,  lead,  and z i n c  occurrences;  the Klukwan-Duke u l t r a -  

mafic-mafic b e l t  c o n t a i n s  i r o n  d e p o s i t s ,  and t h e  Behm Canal b e l t  h a s  porphyry 

molybdenum d e p o s i t s .  

The Muir-Chichagof b e l t  of mid-Cretaceous age  and t h e  Admiralty-Revil lagi-  

gedo b e l t  of p robab le  Cretaceous age  a r e  c u r r e n t l y  i n t e r p r e t e d  as poss ib le  mag- 

matic a r c s  a s s o c i a t e d  w i t h  subduct ion even t s .  I n  g e n e r a l ,  t h e  o t h e r  i n t r u s i v e  

b e l t s  a r e  s p a t i a l l y  r e l a t e d  t o  s t r u c t u r a l  d i s c o n t i n u i t i e s ,  but g e n e t i c  r e l a t i o n s ,  

i f  any,  a r e  n o t  y e t  known. The Coast P l u t o n i c  Complex t o n a l i t e  s i l l  i s  considered 

r e l a t e d  t o  a p o s t - T r i a s s i c ,  pre-mid-Cretaceous s u t u r e  zone t h a t  a lmost  corresponds 

t o  t h e  Tracy Arm-Taku t e r r a n e  contact. The boundary between t h e  Admiralty-Revillagi- 

gedo and Muir-Chichagof b e l t  c o i n c i d e s  n e a r l y  w i t h  t h e  Seymour Canal-Clarence 

S t r a i t  l ineament ;  i t  i s  a l s o  probably a major p o s t - T r i a s s i c  s u t u r e .  



INTRODUCTION 

2 
About 30 p e r c e n t  o f  t h e  175,000 Ian of s o u t h e a s t e r n  Alaska (F ig .  I) i s  

F igure  1 near  here. 

u n d e r l a i n  by i n t r u s i v e  rocks .  Within t h e  l a s t  few y e a r s  s e v e r a l  l a r g e  p a r t s  of 

t h e  r e g i o n  have been mapped, most i n  reconna i ssance ,  but some i n  c o n s i d e r a b l e  

d e t a i l .  These a r e a s ,  t o g e t h e r  w i t h  e a r l i e r  compi la t ions  by Brew and o t h e r s  

(1966) ;  Souther and others (1974, 1979); Hutchison and others 

(1973) ;  B e i h a n  (1975) ;  and Brew (1975) provided t h e  i n t r u s i v e  rock m a p  d i s r r i b u -  

t i o n  and composit ion in format ion  summarized and i n t e r p r e t e d  here .  A I L  o r i g i n a l  

s o u r c e s  o f  data were re-examined t o  produce a 1:1,000,000-scale compilation 

(Brew and Morre l l ,  1979a, b). T h a t  compi la t ion  should be r e f e r r e d  t o  f o r  spec i -  

f i c  sources  o f  d a t a .  A l m o s t  a l l  a v a i l a b l e  r a d i o m e t r i c  a g e s  from t h e  r e g i o n  have 

been compiled by Wilson and o the r s  ( 1 9 7 9 ) ;  t h o s e  d a t a  have been f r e e l y  i n t e r p r e t -  

ed i n  t h i s  r e p o r t .  I n  g e n e r a l ,  the  age ass ignments  g iven  here  are based on 

e x t r a p o l a t i o n  from potassium-argon-dated bod ies  t o  undated b u t  l i t h o l o g i c a l l y  

and s t r u c t u r a l l y  s i m i l a r  b o d i e s .  Age i n t e r p r e t a t i o n s  i n  t he  Coast P l u t o n i c  

Complex and v i c i n i t y  a r e  c u r r e n t l y  being re-evaluated, as uranium-lead d a t e s  on 

z i r c o n s  from s e l e c t e d  bod ies  become available (J. G .  k t h  and J. G. Smith,  o r a l  

communications, 1978, 1 9 7 9 ) .  Hudson's (1979) i n t e r p r e t a t i o n  of Mesozoic p l u t o n i c  

belts of sou thern  Alaska ex tends  somewhat i n t o  s o u t h e a s t e r n  Alaska: i n  g e n e r a l ,  

h i s  and o u r  i n t e r p r e t a t i o n s  a r e  compat ible  i n  t h e  a r e a  of o v e r l a p .  

Th is  r e p o r t  c o n t a i n s  t h r e e  main components: 1) a s e r i e s  o f  maps showing 

d i s t r i b u t i o n  and composit ion of i n t r u s i v e  r o c k s  of d i f f e r e n t  a g e s ,  2 )  a com- 

p a r a b l e  s e r i e s  of maps showing our  i n t e r p r e t a t i o n  of how t h e s e  rocks  f a l l  i n  

s ix  major and f i v e  minor b e l t s ,  3 )  a t a b l e  (Table 1) summarizing t h e  i s o t o ~ i c  



Figures 2 - 7  

F i g u r e  1 . Index map showing sou theas te rn  A l a s k a  and  the a r e a  covered by 

f i g u r e s  2 - 7 .  See f i g u r e  78 f o r  i n d i v i d u a l  p l a c e  names. 



TABLE 1 N!ZAR HERE. 

age, cmpos i t ion ,  mineralogy, tec tonic  associat ion (Berg and o thers ,  19781, meta- 

morphic c h a r a c t e r i s t i c s ,  and metallogenic associat ion information f o r  the  b e l t s ,  

and two other  components: 4) br ief  c m e n t s  on the d i f f e r e n t  groupings of i n -  

t rus ive  rocks, and 5) a discussion of severa l  important general  problems. 

The compositional terms used here are those selected by Brew and Marrell 

(1979a) t o  provide a manageable general c l a s s i f i c a t i o n  scheme that did not m i s -  

represent  any of the  information taken from the o r i g i n a l ,  d iverse ,  sources. \Je 

first attempted t o  use the I.U.G.S. c l a s s i f i c a t i o n  (Streckeisen, 1973) i n  the 

ccxnpilation, but found t h a t  many o r i g i n a l  sources d id  not provide enough infor-  

mation to allow i t s  proper use. We re luc tan t ly  adopted a five-fold c l a s s i f i c a -  

t i o n  of grani to id  rocks, as follows: those with less than 10 percent quartz are 

c l a s s i f i e d  as a l k a l i c  (they are ac tua l ly  mostly s y e n i t e s ) ;  those with g rea te r  

than 10 and less than 50 percent quartz are subdivided according t o  potassium and 

plagioclase fe ldspar  content with a l k a l i  g ran i t e  having l e s s  than 10 percent pla- 

gioclase , granites (and peralkal ine granites) between 1 0  and 35, quartz monzonites 

between 35 and 65, and granodiori tes  g rea te r  than 65 percent .  The ca lc-a lkal ic  

par t  of the scheme i s  modified f r an  Bateman (1961); a l k a l i c ,  a lka l i  g r a n i t i c ,  

peralkaline g r a n i t i c ,  mafic, and ultramafic rock types a re  a l s o  included. The 

scheme eanbines d i o r i t e ,  quartz d i o r i t e ,  t o n a l i t e ,  and g r a n d i o r i t e .  Because of 

d i f f e r e n t  original c l a s s i f i c a t i o n  schemes g ran i t e  and quartz monzonite may bz in-  

correctly depicted i n  sane areas. W e  a re  aware t h a t  t h i s  general c l a s s i f i c a t i o n  

has  ser ious  shortcomings and f u l l y  expect t h a t  any future versions of these maps 

w i l l  incorporate new information f x m  bodies t h a t  a re  now poorly known and the  

I.U.G.S. c l a s s i f i c a t i o n  can be applied. 

The information and in te rp re ta t ions  given here w i l l  d e f i n i t e l y  be improved 



TABLE 1 . - - C h a r a c t e r i s t i c s  o f  i n t r u s i v e  rocks  i n  p l  u ton ic  be1 t s  o f  southeastern 
A1 aska. 

A G E  T E R T I A R Y  

1 2 

TERTIARY ANOiOR CRETACEOUS 
5 6 

Same o' b e l t  o r  Ku iu -E to l in  p lu ton-  Bchn Canal bel t .  c a r n e a t h e r  Baranof Cuast P l u t o n ~ c  C m o l e r  G l a c i e r  Bay b e ' t  Coast P:utonic C w ~ l e x  
in t rus 'ue  i c / v o l c a n l c  be l t '  belt". ~ e l t  I** bel: !! 
(figure number 

- - .  .. 

reference) f i a .  Zb f ia .  Zb f i o .  2b f i a .  2b f i a .  75 f.0 2b 

:sotOD1 c age 
ranae i n - i r  
metnoc un:ess 
o t h e m i s e  i n -  
d i c a t e d ) .  

M ld -Ter t ia ry .  20-30 m.y. on b i o -  
t i t e  and aoomx.  
concordant b i o -  
t i  te-hornblende 

I .Gran i ta  t o  quar tz  1 . A l k a l i  g r a n i t e  
m n z o n i  tt. 2.Grani t c  

2.Cabbro s i l l s  near 3.Gabbm t o  grano. 
Keku S t r a i t .  d i o r i t e .  

Host tectcno- Southern Cra ig  
S f ra t ig raDh ic  A m i r a l  t y  
terranes: Gravina 

Taku 

B i o t i t e  
minor p y r i t t  and/ 

o r  m l y b a c n i  re .  
(Augite,  hyoers- 

thenc, hornblende 
and b i o t t t e  i n  
qabbro).  

Taku 
Tracy Ann 

rslia::on and 
w t a m r m i  c 
Chara::er.s- 
t i c s  0' 3 1 ~ -  
toms and 
coL-?ry n c r s  

U n f o l i a l e d  Unfol i s t e d .  
D l u t o n ~ c  contacts P l u t o n i c  con tac ts  

cu t  reqiona'  f o l i -  c u t  r c g i o ~ l  fo11 
a t i o n  trends. a t i o n  t rends .  
Extend o f  con tac t  E x t e ~ t  3 r  :3*tact 
metar,orpnlsm i s  metammhism 's  
u n c e r t a i n .  uncertain. 

qe?a':sqe*'c Has no t  been as- k r ~ h y r y  m l y b d e n -  
? s ~ o c . ~ : ' ~ ~ s - -  sersec. um (Qua-tz - 7 " .  

Tungsten gcochrm GlounChoc b s i n V .  

Vakutat and Baranof a r ras :  45-54 m.y. On aoprox. Oiscordant m id- fe r -  DiScorPant r T d - - e r -  
1.20-30 m.y. on aporor.  concordant b i o t i t e 1  t i a r y  ages. t i a r y  ages. 

concordant b l o t r t e  and hornblende. 
hornblende. 

2.*40-50 m.y. on apomx- 
concordant b l o t ,  te /  
h o r n b l t l d e  an0 b i o -  
t i te /muscov l te .  

G?ac ic r  Bay area: 
27-38 m.y. on b i o t i t e  and 
nuscov l te .  

1 .Tona l l te  t o  quar tz  mn2o-  Granod io r i te  t o  quar tz  Granod io r i te .  tona- T o n a l l t e  t o  quar tz  
n i t e .  m n z o n l  te. I l t c .  and quar tz  m n t o n i t e .  

t . l l a r row "sub-be l t "  o f  gab- d l o r i t e .  M i p a t i t e  
b r o - n o r i t e  I n t r u s i v e s .  OvtMgne~SS 

I n t c m d i a t e  rocks: 
B l o t i t c  u i t n  v a n a b l e  
amUnIS of hornbiende. 
garnet.  muscovi te,  maq- 
n e t i t e ,  s u l f i o e s ,  am: 
t i t e .  Rare c l i n o o y m x -  
ene. 

Sabbm-nor i te :  
01 i v i n e ,  pyroxene wt th  
v a n a o l e  aimunts a' 
hornblende. S io t , te ,  s u l -  
f ides .  msqnct i te.  i l m e n i t e .  

Northern Cra ig  
Chugach 
Yrange: 1 

L h f o l l a t e d  exceot l o c a l l y  
near con tac ts .  

Cm5s-Cdt?ln$ t o  c o r f o m -  
ab le  contat: m l a t i o n s  
*i++ 

L ,  resuecr L> count-y 
rOCkS. 

Weli -dcvelooed con tac t  

Cu-HI-sil*ide r d g m t l c  
s e o - e c a t ' o ~  3eqos.X 'n 
gabbm-nor*:! ,3rady 
S'taclc-, aonrm~a Basin. 
Y.rmr t!drWr 

Au-Ag-C~-73. l r  quar tz -  
su; ' lde r e l n s  (Chqcnagof- 
S i t k a )  

Por-inyry cvuoer depos i t  
! Y a r q e n e  ; 'ac .e~ : .  

Por3byry rwlybacnrr" d e w s -  
i t  ::he Y m r t d k l .  

Hornblende. b i o t i t e .  Hornblende, b i o -  B i o t i t e .  M r n b l e l d e  
s p h e n ~ ;  ',ocally garnc t -  t i  re ,  and loca! w t h  l o c a l  'zed my- 
bear lnq .  sehene and mas- n e t l t e  a r t  5-nene. 

n c t i  t e  K-re1 d r j a r  meno- 
c r y s t s  are aSUndCnt 
i n  some un't:. 

Tracy Am Chuqach Tracy Arm 
S t i k l n e  Nor thern  Cra ig  

Uf l fo l ia tcd .  Sl i g h t l y  f o l  l a t t d .  
Typ1ca:ly bordered Cross-cu t t lnq  t o  

by m : q m t r t t  Ihase i n  C O n f a m D l ~  COn- 
Tracy Am area. t a c t  r e l a t ' o n s  

w i t h  respect t o  
Country rocks. 

T h e m 1  auwo:es de- 
veloped ( a t  !east:  

Sane Dlutons are @ Y -  

t e n s i v e l y  a e f o m c  
and a i t e m a .  

Porohyry(!) Cu-Yo de- 
w s 1 I S  and %-A0 ae- 
105:tS. 

P o l y m e w l l i c : ? )  s k a m  
depc;i :r. 

weakly f o l i a t e d  t o  
q n e - s ~ c .  

Cross-curt in:  r a  coo- 
f o m b l e  c o r r a c t  re- 
;a t ions  Mi rn  res3e:t 
t o  csun t rv  rocks 

Irveq.:ar caocs ' : lo la l  
and 1 e x t 2 - a '  iar :a- 
:'c"s 

ln t ruoe  s i l : i - a n l t e  t o  
kyonlte-bearinr:  schrs t  
and gneiss. 

Magnet: t e  SkaT 
( 6 r a d i i e l C  k l u c -  
orllsoec t )  - 

I n t r v r i v c  rocks g m -  f n t r v s l v e  m c r s  cm-Gabbros !* tne ra inea the .  This kit my i nc lude  C is t lngu isnec  '707 Heteroaene~ry  af rhese 
.? ra l l y  r n l a r o l i t l c .  m n l y  n i a r o l l t l c .  Ranqc a r c  :ayercd. m n y  o f  the  1ntrus:vc t h t  f c r t < s r )  u n i t s  3nc d~s?;rcbrc$ 

Dlutons assoc ia ted  P lu tnns  associated rocks t h a t  nave been bd ies  c f  tPe :a>r- o f  .sct3::2 ia-es 
w7tn drke s * d m  w i t h  r n y o l ~ t ~ c  "01- anc'udec 'n the  :er- r e a t h e r  bit ;rr-- m k e  ace deter- qa- 
and V O I C ~ ~ ~ C S  on canics a t  Cone f l a r y  and/or Crc ta -  w a r i l y  by the de- t i o n  rr?iguo.s 
KUIL and w i t b  rhy- w v n t a l n .  ccous C a s t  P l u t o n i c  v c l o ~ n e n t  of a *at 
3 l i t l c  vo lcan ics  on Complex be' t  :I wnlch f o i i a t i o n .  
ZarRnbo Is land .  h l v e  n o t  been Ide-  

qua tc l  Y dated. 
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1976; 8 4 -  and oth- 1978; Berg and and Senncvi l .  u n w o .  8t1: Bcrq and o t h e n ,  1977; 1978: Brcw and Son- Berg and . tbers .  i 9 i f :  
e n .  unwb. data; others ,  1977; Hudson and o th r -s .  '977. a r p w  and o thers ,  1977: n c v l l ,  unoua E l l i o t t  as6 Koci-. un- 
Muf f le r .  196 i .  E l l i o t t  and Koch, d n c y  a l c  c t - e m ,  !975, E:'.ott and Koch. un- data: Hudson and m b .  data: Judson ar.0 

unoub. d t b .  Yachtvet: an< o thers ,  197d. o u b  data. Fore and o thcrs ,  1 9 7 i .  a thers .  '479 
Hudson anc ~ t h c v s .  8 . e ~ .  1 9 7 7 ;  +udson and 
1979 o t ~ ~ e r s .  i979; 

lac.?ve:t and o t h c r r .  
1;*:, SVr-, 19:7, 

I l n o r  btl: 
*'V.a!or k t  

t ~ e ~ t o n o s t r b t ~ ~ r a p h l c  t r r r a n c s  a rc  those de f ined  by 3e-q and 0th.-s. 1978. :eminology m d l f l e d  s l l g h t l y  herc 
'*Berg. H. C.. 1979. u s  an a d d i t i o n a l  source o f  i n f o m t i o n  r c w r a i n g  meta l logen ic  a r s o c 1 a t i ~ n ~ .  



Tab1 e 1 .--Characteristics o f  i n t r u s i v e  rocks i n  p l u t o n i c  be1  t s  o f  southeastern 
Alaska.  ( c ~ i f . )  

C R E T A C E O U S  M E S O Z O I C  

7 8 9 10 11 12 13 

Rut r - th fchagof  b e l t s  A b i r a l t y - R e v i l l a g i g e d o  Coast P l u t o n i c  corn- Klukwan-3uke maf- Baranof u l  t ramafic n b i ~ a l t y  Tracy A r m  maf lc /  
I and II** b e l t s  I and 11" p l e i  t ? n a I i t e  s i l l  l c / u l t r a m f i c  . be1.s u l  t r m f i c s  u l t r a m a f i c  heir 

f i g .  3b f ig .  3b f i g .  3b f!p. 6b f i g .  6b f i g .  6b f i g .  6B 

IW-115 m.y. on approx* 74-BO m.y. on n e a r l y  con- 110 m y . ?  100+110 m.y. de- Mesozoic? ncsozoic Cretaceous 07 
concordant b i o t i t e -  cordant  b < o t i t c - h o r n -  Discordant e a r l y  t e n n ~ n e a  oy a l l '  - o l d e r .  
narnb:ende. blende r e s e t  t o  d i s c o r -  T e r t i a r y  ages on y s i s  o+ degree o f  

Pb-. ages or, z i r c o n  o f  dant ages t o  east by 50 b ~ o t l t c  and ~oncoroance oC C i -  

110 ..y. and 150 m.y. m.y. event i n  Coast Plu- hornbiende. o t iEe /hornb lc lde  
(5  20 rn-y . !  t o n i t  canplea. w i t h  ~ e s p e c t  ?o 

p r o x i n i t y  t o  
younger q r s n l  t i c  
I n t r u s i v e s .  

G r a n o a i o r ~ t c ,  L o n a l i t t ,  Granod io r i te .  quar tz  d i -  T o n a l i t e  
quar tz  d l o r i t e ,  d io -  o r i t e ,  d i o r l t e .  
r i t e .  and gabD*o. 

M inor  monzoni t c .  quar tz  
mononzonite 1 c . g  i n  Coo- 
pr Mt. p lu ton  on Prirrce 
o f  Males I s l a n d ) .  

Ounitc,  pyrpxen- Y c h r l i t e .  s r r p . n t i n -  S e r v t n t i n i t c  P t r i d o t l t c .  dun i te .  
{ t e ,  hornblcvd- i t e .  o r  semen- mmxamt~. and 
I t e .  gabbm. t i n i x e d  per- minor grbbro and 

Homblenda. b i o t i t e .  ~ i o t l t e .  garnet. horn- Hornb lmdc ( t y p i c a l -  O l i v ine .  c l i n o p y -  O l i v i n e ,  c l i n o p y m x t n t .  A n t i g o r i t e ,  pyroxene. hornblende. 
s ~ h ~ n e ,  a p a t i t e .  s u l -  blende. l y  euhearal) ,  b i o -  roxene. horn- cnromi te  w i t h  second- t a l c ,  carhon- o l i v i n e ,  b i o t i t e .  
r i d e s .  n o s t  bodies i n  b e l t  11 ti te. sphene rag-  blende, mgnet- a r y  serpent ine. ma- a t e .  Sfcondary antnopnyl-  

Pyroxene y n e r a l l y  r a r e  a r c  c h a r a c t e r i z t d  by p l a -  n e f i t e .  i r e ,  b i o t i t e .  n e t i t e ,  and t a i c - c a r -  l i r e  and r r e m i i t i c  
but abundant w1tn ura- g toc lase  ohenocrysts.  Ram garnet o r  auq- s e w n t : n e .  
' i t e  i n  gabbro. 

Donate a1 r e r a t i o n .  amphi bo le .  
Be'! I 1  bodies c m r l y  i t e  i n  p lu tons  Serpent ine r a r e  o r  

l a c x  ~ l a g l o c l a s e  pheno- gmuocd i n  t h i s  b e l t .  absent. 
c rus ts  bu t  nave m v e  
hamblende. 

C r a l ~  ?a ku 
hralqe; l  G r a v i n t  
A m l r a i f y  
i h u g x h  I n e r t  a f  F a i r -  

weather 'au: t > 
Moderate t o  s t rong  fo- 

1iat ;on. 
Contact zones a re  c m -  

n o m i ,  5 t o c k w r k  rnl~m- 
t i t e s .  

Contact m e f a m r ~ l l i s m  t o  
dm3ht bo- ' $2 ow horn- 
blende-hornfels f a c i e $ .  

wpstern cdq t  o f  Cra ig  Wrangeil ! ? I  
Tracy Ann Ach i ra lzy  

Annette 
Gravina 
Taku 

B e l t  I 1  stocks 1- t y p i -  M d e r a t t  t o  s t rong  
c a l l y  zoned r t t h  s t rnnger  f o l i a t i o n  p a r a l l e l  
f o l i a t i o n  (and more f e l -  t o  con tac ts .  
s i c  c a p o s i t i o n )  near Con-S i l l  t runcates r e -  
t a c t s  and most are ' ~ S S  0101a1 netanornhic 
nc ramrphosed than sur- i s o v a d s  r e a r  
rounding count ry  rocks. Juneau. 

B e l t  I plu tons  a ra  strong+ 
l y  f o l i a t e d  and M v c  t ~ t h  
concordant and cross-cut-  
t i n g  con tac t  r e l a t t o n r .  

Y-Cu-Aq-Au auar t t -su l ' i de  
VeTnS rr a: i e rea  gra-9- 
t i c  r?cXs '?CIC : " l e t )  

Y-Cu-Ag-Au-:c s * a m  Je- 
m s l t s  (~4 : - l rne  t h ' e f )  

Cu-Zn-%-LC-;u s k a r l  ae- 
w s l t s  m e r e  i n t r u c l n g  
Malcs Group (COODC- M t .  
U i ~ t o " : .  

B e l t s  I and !I are o f  the  B v l t  1 bodies a re  
Sam apparsnt age and l a q e  . s t m n g l y  f o l i a -  
c m ~ o s i t i a ' l a l  rdnae. ted, and t f t h e r  n o n - w r -  
B e l t  I c o n r i s t s  of p h y r i t i c  o r  s l ~ g h t l y  
l a r g e  bodies w i t h  con- W r p k y r i t i C .  
r a c t s  concordant t o  +o- B e l t  I: bodies a re  g a e r -  
1rat:on. B e l t  ts,wid- a:!y $ n u l l .  i s o l a t e d  mr- 
es t  r r  nor thern  G , a c i e r  D h y r i t i c  s rocrs .  
Bsy Nat iona l  M n u n n t ,  
narrows n o r t h  and south. 
kit :: c o ~ s i s t 5  most iy  
o f  s i m l l .  sca t te red  
p l  uqs. 

B m e u  asc ?:he-s. 1979. 
Brcr and 5 m n e v l l .  dn- 
pub. data: Lathram aPd 
otne-5. ' 9 5 4 .  'Ldthrarr 
and orne-s. -975. 
:actever: a n c  ?'.?tr~, 
, 974 :  "ucr'cr. "357: 
Tu-PC- I n c  c rners .  977. 

L o c l l l y  shearec 
o r  ny :on i t i zed .  

Sharp t o  grada- 
t i o n a l  con tac t  
r e l a t i o n s  w i t ?  
cour.try rocks .  

Uncer ta in  con tac t  
m t a m r o h i t  eF- 
fects.b"t  i&e 
d s f i n i  t e  aure- 
o les  

Au quar tz  veins west k y n e t i t t  cwnu- 
o f  s i l :  (Juneau g o l d  l a t e  d e m s i t s .  
b e l t ) .  

CU-Zn. Au-CU, and Zn- 
Pb s u l f i d e  m i n e r a l i -  
z a t i o n  I n  l c n s t s  and 
pods and d i r m i n a t -  
ed t o  west o* s i t 1  
( G m u n d h q  & s i n  Zn- 
Pb, G l a c i e r  Bss in  
Zn-P8, Berg U s i n  Pb- 
Zn. Tracy An Cu-Zn 
urospcct.  Surndun Cu- 
Zn o m s w t ) .  

S i l l  i s  s s a i - ~ o n t i n u -  Rhy thmica l l y -  
ous b t tuecn  B e r n ~ r s  layered, con- 
Bay and t h e  S t i k i n e  c e n t r i c a l l y  
R i v e r .  South of t h e  Zoned. Alaskan- 
S t i k ~ n e  R iver .  the  t y - t y o e  l n t r u s ~ v e s .  
p i c d l  s i l l  l i t h o l o g y  Zoning i s  general-  
i s  'ound sporadically l y  l i i t r a i m f 4 c  r o  
i n  hcteroqsneuus gabom?: + r m  
gneiss and or tho-  core t o  per17h- 
gne'ss. Shorn as evy of ' n t ~ u s i v e .  
g ranod iov i  t e  on 
VF.1048. 

A M j r a l t y  Tracy A m  
(Ret rea t  
~ ~ O U D ]  

PcrvaSlv* f o 1 i a t f o n .  Sheared. Strong fo l !a t ion  :ara:- 
Se tPcnt ln iza t ion  ( t o  l e l  t o  contacts and 
a n t i g o r r  t e )  was ~ m b -  reg lond l  f o l ( a t i o - .  
aS iy  under g-eensch.~; No con tac t  metarm~Y7:  
fac.es cond i t ions .  aum0:es- 

I n  g:,@!ss o' a ' -  
mndine-ampnlba:;tt 
f a c l t s .  

Metamr3nosed t c  :a: 
l e a s t )  greenscnist  
facies. 

Low-grade. irnoure 
chromi tc  (Red B l u f f  
Bay p e r i d o t i t c )  

Form rw en u k l o n  
h i t s  on Baranof Is- 
l and .  

Age r e l a t ~ o n  w i t h  
:OuntrY rock unccr- 
t d l n ;  WdlCS M y  be 
tec :o r i ca l l y  en- 
placec. 

Bodres resanb le  
Zonec u l  t r a m a f i c r  
0' f'uknan-ObYe 
b e l t  va tner  tnan 
har2burg.t : t  a l -  
Olne o e r i a o t i t e s .  

IIlq and others.  1?7E; Bcrg a n t  o tnc rs .  Scr3 ?*d c rLe- t .  - o ~ y  and othe-t ,  
Bcrg and o thers ,  .g76: '978: B r c .  anc 0th- 1976: 3 c ~  a n d .  7975. 
BPe*l and Others, UnDuD. t-, 1977. E 1 l 7 o t t  OtkeVs, $ 7 - ;  .f- 
- a ;  Lilio:: dnd I(?<?. and ro~:,  unuub. v.ne. '9:C, .a?- 
unwb.  data. a a w :  Ford and B r c r .  ~ h c r e .  ! 96E;  - jn -  

:977a.b; Gaul: and pne-e anc Eoer e,n. 
othe-s. 7353. B r c r  855F: ~arhrr .?  a n 0  
*PC grhevr,  i 9 7 6 .  otne-8. 195;; L a t l -  

Far rna c:he?s. 
. 3L5 .  "ac~e~?:-. 
anc o t - p - 5 ,  - 964 :  
:dJ;or. ' 3 5 i  

No a n m l o u s  m t a l ' i c  
concent ra t ions .  

O r e  body i s  h n y  bodies I n  o r  near 
c rude ly  con tac t  w i t h  nmrb~ e .  
laye-ed. Ni -Cr content lugger: 

pr imary igneous 37.- 
gin. 

La!'lrar an? Srcw cnC ethers ,  '9". 
or-ers.  Gryaecr: m a  o tveTs .  
1965. 1977. 



Tab1 e 1 . - - C h a r a c t e r i s t i c s  of intrusive rocks in pl  utonic be1 ts  o f  southeastern 
Alaska. (c-t.) 

H a m  of B e l t  o r  i n t r u -  
s i v e  ! f i g u r e  n m e e r  
reference! . 

l s o t o p i c  ace -ange 
(K*Ar N t h o c  un;ess 
o t h e n i s c  ~ n d i c a t e a i  

D m ~ n a n t  c a n n o s l t i o r  
o r  ~ 0 ~ ~ s 7 t i o n z i  
range. 

c h i l k a t - c h i c h a g o f  Bokan ~ t .  i n t r u s i v e  texas Creek g ranoc io -  A r t  Lewqs G lac iev  K l a ~ k ~ i  n t r u s i  we ..-- . 4 
5e1 :- r~ t e  s l u t o r  U: 

f i g .  4b f i g ,  4b f f g .  4b f i 5 .  5b f i g .  5b 

1c5-165 m.y. on horn- 180-190 m.y. On v t i b e c k -  200-206 m.y. on horn- Ages of 225 n . y .  and 276 , @ m.y. on b l o t i r e .  
b l ~ n d e  and 4DorOx. i c e .  b l  ende. 136 m.y. on hornolende. 
concordant b l o t l t e  P5-I aTe o f  
hornblende. 240 + 30 m.y. on 

PO-. ages on z l r c o n  n r c o n .  
a r e  160 m.y. and 180 
m.y. (+ 20 m.y . )  

TOO4li t e  t o  quar t2  man- P c r r l  k a l i n c  g r a n i t e .  Granod io r i ta .  D i o r l t e .  quar tz  d i o -  Syenf t e .  
z o n i t e  ( m r e  o a l l c  r i t e .  
v a r i a n t s  a r t  T inor ! .  

Pr imary c h a r a c t e r i z i n p  Hornblende, b i o t i t e ,  
and accessory m inera ls .  !oca; i z e c  g a r l e t .  

Sonene, eu ido te .  and 
a 2 a t i t e .  

Hast tectovcs:ra??- Nor thern  C r a i g  
grapt,*c t@rranes*- Urange l l  

F o l i a t i o n  aqd metamer- F o l i a t e d .  
$ ic  c n ~ r a ~ r e r i s f i c s  Narrow c o n t a c t  mcta- 

a l ~ t c - s  and coun- m-:r,,t aurec le  r o  
t r y  rocxs .  hornpi  ende-nornfels 

r a c i e r .  
Sreeg contac's w i t h  

cc.rt*v r o : w  

L O C C ~ ' ~  l o r ~ h y r t  t i c ,  
C o n c e q t r . ~  2 o n . y  3 C  

i e r r e '  :,ere 1 J ? c ~  
o~ I r 3 a a G z r  :s:an: 

RRlBeCkite. acmite,  z l r -  
:on, xenotime, f ? u o -  
r i t e ,  u r a n o t h o r i  te ,  
c o r d i e r 7 t e .  e u h e a ~ a l  
ouar tz  vhenocrysts.  

Southerr  Cra ig  

L o c a l l y  developed ca ta -  
c1ast:c t e x t u m .  

A l b i t i z e d  aureo le  i n  

Yran.um-Inorrum-REE de- 
30s l :s 
: .Pr.rary segregation 
ennancec by nydro thc r -  
ad' concen!rd?!on 
! R O S S - > ~ ~ W S ! .  
2.Synqece:>c depos i t s  
> n  segrrer:!e an? ap-  
i l t e  d < i e s .  
3.Coel  s;ace f i i i i n g  
ape reu:acmen? e o l -  
qePer7C h y o r o t h e n d l  
d e ~ c s '  IS 
4 . l n t e r s t i c e s  o f  c l a s -  
t l c  S e d r l e n t l r y  r o c k s .  

Rou5h;y 3 souare m i l e s  
i n  a rea .  

Euhedra 1 phcnacrysrs 
o f  hornblende e l c  
Y-feldspar. b i o t i t e .  
spnene. 

L o c a l l y  d tve looed  ca ta -  
c l a r t i c  t e x t J r t  and 
shear zones. 

P o l m e t a l l i c  qua*tz 
ve ins  i n  she???6 :ones 
of Texas Cree* graro@;- 
o r i t e .  

Volcanogenic Cu-lb-zn- 
Ag-AU depos i t s  I *  r o i -  
c a n i c l a s t ~ c s  of r a t e l -  
t ? r ( ? )  Group. 

Hornblendci ' ) .  b i o -  B ,o t i te ,  hornb:enoe 
ti:e('!. aoat>:e. 
magnet. t e ,  p y r q t e .  

Hubbard t e r r a r e  Southerr  Cra ig  
( e o u i v a l e r t  ro 
C r a i c l !  

F o l i a t e d .  
00th greda!iona: and 

snar r ,  crossc,tt;no 
COntdCfS - 

l n t r u c e s  amph? bo! i t e .  
subord;na!$ narh'e. 
mica r c n , r r .  

May c o r r e l a t e  w.:* pl: 

hubBaTC CIu:7+ w.:. 
norn:!elce age5 r C  279 
and ?8L - , 

Higr, z>rc?n ium dnc 
strpn:.m c ? ~ t e * t  

References Lathram and Dtherr ,  Lan lhere  a r d  Ofhers. Berg and others,  ' 9 7 ? :  Hudson a n d  o t n e v .  1977. Churkin and Ebcp'e ' r .  
1959: Loney and 0 t h -  '36J, Mac~eve t? ,  1963. 9erg  an2 othe's, ,g77; 1975. 
e r r .  i 375 .  Byers anc S a ' l ~ b u r j .  

1 9 5 < ,  STjt., ';-- 

* i n o r  C e i t  
' w J o r  D e i r  

* :ec:orrsrrat igraonc te r ranes  a re  those der?nec  >Y 9 e q  and I r n e r s ,  '978. 
&-Berg. 7 .  :.. ; 9 : 5 .  was an aad7t.anai  source 3f ' 1 'CTdf ;G~ re<lvC.l~ ~ t ~ l l o ~ c n i c  asSOC.aT~'Irs 



Table 1 .--Characteristics o f  intrusive rocks i n  p lu ton ic  belts o f  southeastern 
A1 aska.  (c-1.) 

19 20 2' 22 2: 

- S i t t o n  Bay c w n ~ l e x  Kendr ick Bsy c o r " o l e ~  P,,nce o* Ua:es maf.cs, d n ~ e t t e  cma:e r  R ~ r m  a d y  rn r r -s .ve  
u : t r a m d + : ~ I  

f i o  5b f i e .  5b f ~ o  5b f i a .  fib f i a .  5b 7 .  -- > -  - -  , - 

nlnrrrym agc of 406 + 16 m.y. Minimum age o f  446 * n.y. on M i r > r r m  age 3f 530-440 m.y .  PinlmwW age of 416 12 m.r. Y i ~ ~ m u n  age of 73: r . j . ,  . - F a  
an hornb l rnde .  h o r n b l m d e .  on hornblende. on 4otno;ende. c a t e  on z i r c o n .  

Pb, aqc of 510 t 60 m.y. on 
z i r c o n ,  

Syeni te.  syenod io r i  t e .  
t m n d n J m i  te .  

(Lesser amounts o f  a r i d e  
v a r ~ e t y  o f  c o m w s i t i o n s ) .  

Hornb:ende. b i o t r t e  w i t h  
10cal fzeC nepnel,ne, soda- 
i t c .  :arc-.-'re. and 
SOEIC ayraxene. 

Escn body ~ o n s p i c u o u s ? y  
herevoqeneous. 

~ i a s t s  qf  SVC- , re  I r o n -  
ab:y from t h l s  c0np;ex 
yccbr in-  
, . P ?  P u g ~ s t a  Fm. 

, c . >  . .v.ar, 
2 . y n e '  Creer Limestom? 

,5 i1hr :3 -  and /o r  Oe- 
v o n ' a r , .  

1.Cecar COVE Fs. (Mid- 
Cle,anC Lener Oevon- 
i a n i .  

Lfnpnere anC Otbers,  
96;. Loney and orners.  

* 5 7 : ,  

1 .Quar tz  d i o r i t e  t o  d l o r i t e .  1 .Py roxcn l re  
2 .guav t t  m n t o n f t e  t o  grano- 2.tdbOTO- 

d i o r i t e .  
3 .A lask i tc .  
4.Mlnor s y e n i t e .  

T r o n d n j m i t e  w i t h  minor leuco- T r o n d h j m i t e .  
g r a n i t e .  ~ u a r t 2  nun2oni te.  
and a u a r t r  d i o r i t e .  

nornolendr,  b i o t i t e ,  a u c i t e .  Aug l te ,  u r a l i t l c  hornblende. M u s c o v ~ t e .  rn7nor b i o t i t e  and Not ?uS: ' rhrd 
R a w  garne t  and aege--*e ' n  3 i o t i  t e  nsTne t i  te ,  bpa t i -e ,  hornajcnde. 

s y e n i t e .  ~ j * ~ f e  ~ n c  ~ : n e n . t e  ~n Secondary chlOrl:e, ep ioo te .  
gabbra. 

Southcrn C r a i g  southern Cm!q Annette Souther- : r a ~ j  

Poor f o l i a t i o n  c r c e o t  near 
con tac ts  and il gncis:ic 
g ~ a r t z  m n t o n ' t e  ur,'r. 

A I t a I i c  rocks  aooear t 3  have 
ln:rude2 c a l c l r  rocks  5;: 
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upon as more d e t a i l s  become a v a i l a b l e ,  but they  probably def ine  the  major 

f e a t u r e s  of i n t r u s i v e  rocks i n  t h e  region. It should be noted t h a t  Buddington 

and Chapin (1929) an t i c ipa t ed  severa l  of the belts discussed here.  

INTRUSIVE ROCKS OF TERTIARY AND CRETACEOUS ( ? ) AGE 
- -- -- . . - 

The d i s t r i b u t i o n  of i n t r u s i v e  rocks of known Ter t i a ry  age and those of T e r t i a r y  
Figure 2b .  

and(0r) Cretaceous age is shown i n  Figure 2a and t h e  i n t e r p r e t a t i o n  i s  given i n /  

F igures  2 a  and 2b near  here. 

Descriptions a r e  i n  columns 1 through 6 of Table 1. The T e r t i a r y  and(or )  Creta- 

ceous age assignment for rocks i n  t h e  Glacier Bay and Coast Plutonic  Complex I1 

b e l t s  i s  "temporary" i n  t h a t  both a r e a s  include e i t h e r  undated p lu tons  or 

p lu tons  with discordant ages t h a t  from field r e l a t i o n s  appear t o  be younger than 

nearby Cretaceous bodies  and o lder  than e a r l y  Te r t i a ry  bodies; f u r t h e r  dating 

s t u d i e s  w i l l  r e f i n e  t h e  assignment. 

Some of these  b e l t s  a r e  r e l a t e d  t o  tec tono-s t ra t igraphic  t e r r a n e s ,  o ther  

b e l t s ,  and s t r u c t u r a l  f e a t u r e s  i n  ways t h a t  are not  obvious from e i t h e r  the  

ind iv idua l  f i g u r e s  o r  t h e  t a b l e :  1) much of t he  Fairweather-Baranof belt i s  

roughly p a r a l l e l  t o  t h e  Tarr I n l e t  su ture  zone (Brew and Morrel l ,  1978), which 

i s  now i n t e r p r e t e d  t o  be a mani fes ta t ion  of t h e  Wrangell (~sangellia) terrane 

( B r e w  and Morrell , 1979c : 2) the  Kuiu-Etolin ( B r e w  and o t h e r s ,  1979) belt  

i s  unusual i n  t h a t  it c u t s  ac ros s  the  Alexander, 

Gravina, and Taku t e r r a n e s ;  3) f o r  much of t h e i r  l ength  the Coast Plutonic  Com- 

plex b e l t s  I and I1 are tightly constrained on the  w e s t  by t h e  mid-Cretaceous? 

Coast Plutonic  Complex t o n a l i t e  s i l l  ( ~ i g .  3a, 3b) ; 4) those belts axe also con- 

tinentwaxd of t h e  Cretaceous(?)  a i r a l t y - R e v i l l a g i g e d o  b e l t  throughout a11 of 

i t s  e x t e n t  (Fig. 3a, 3b) ; and 5 )  the Behm Canal belt i s  of p a r t i c u l a r  i n t e r e s t  



Figure 2A. I n t r u s i v e  rocks o f  T e r t i a r y  and T e r t i a r y  and/or Cretaceous age, 

southeastern Alaska. 



F i a u r e  2B. P l u t o n i c  b e l t s  o f  T e r t i a r v  and of  Cretaceous a n d ( o r )  Tertiary aqe, 
southeastern A1 aska  . 



because it conta ins  t he  important Quartz Hill rnolybdenite depos i t  e a s t  of 

Ketchikan as well  a s  t he  Burroughs Bay molyWenite depos i t .  

Although the  200 h of r i g h t - l a t e r a l  movement on t he  Chatham S t r a i t  f a u l t  

(Ovenshine and B r e w ,  1972) may completely or  p a r t l y  pre-date t he  Kuiu-Etolin 

belt, p a l i n s p a s t i c  reconstruction never the less  br ings it i n t o  approximate a l ign-  

ment with the  southeas t  extension of the newly recagnized Tkope 

b e l t  i n  B r i t i s h  Colmbia about due west of Skagway (Campbell and Dodds, 1979). 

INTERMEDIATE AND FELSIC INTRUSIVE ROCKS 
(3r- 

OF CRETACEWS AND MESOZOIC AND (OR) PALEOZOIC AGE 
A 

Tntrusive rocks  of Cretaceous age a r e  probably the most c m o n  i n  south- 

e a s t e r n  Alaska ( ~ i g .  3a, 3b, and Table 1, cols. 7-91. The g ranod io r i t e s  shown 

Figuxes 3a and 3 b near here.  

a s  Mesozoic and(or )  Paleozoic age i n  the  southwestern p a r t  of Figure 3a are un- 

dated i s o t o p i c a l l y  but  are infer red  t o  ke Cretaceous a l s o .  QI t h e  o ther  hand, 

plu tons  i n t e r p r e t e d  as Cretaceous i n  the middle p a r t  of t h e  Muir-Chichagof belt 

are a l s o  undated and could be o lde r .  

Two of the  b e l t s ,  the Muir-Chichagof and ~dmiralty-Revillagigedo, are sub- 

divided i n t o  s ec t ions  labe led  I and 11. Section I conta ins  abundant plutons 

and sec t ion  I1 conta ins  sparser plutons.  These two belts adjo in  a t  t he  Seymour 

Canal-Clarence S t r a i t  l ineament,  whose loca t ion  i s  rev ised  from t h a t  shown by 

Brew and Ford (1978) .  These two b e l t s ,  t q e t h e r  w i t h  the  Coast Plutonic  Complex 

s i l l ,  ewer almost a l l  of southeastern Alaska except  t h e  Chugach and p a r t  of the 

Wrangell t e r r a n e s  i n  the  west (Brew and YorrelL, 1979c, 1979d) and t h e  main 

Coast Plutonic  Canplex on the  e a s t .  9 r e w  and Ford (1978) discussed the o r i g i n  

of t h e  C o a s t  Plutonic  Complex s i l l  and suggested t h a t  it was emplaccd i n  mid- 

Cretaceous time along an important s t r u c t u r a l  d i scon t inu i ty .  The s i l l  becomes 



F i g u r e  3 A .  I n t e r m e d i a t e  and f e l s i c  i n t r u s i v e  rocks  o f  Cretaceous and 

b e t  aceous <? ) age, sou theas te rn  Alaska. 
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Figure 38. P l u t o n i c  b e l t s  o f  intermediate and f e l s i c  rocks of  Cretaceous age, 
southeastern A l a s k a ,  



very  discont inuous t o  the south where it adjoins t h e  Admiralty-Revkllagigedo 

B e l t  I, but  appears t o  r e e s t a b l i s h  i t s e l f  near the  Alaska-Canada boundary south- 

east of Ketchikan ("K" on f i g u r e s ) .  It cont inues sou theas t  i n  Canada as t h e  

Quottoon pluton (Hutchison, 1979) .  The Muir-Chichagof be l t  more or less co r re s -  

ponds t o  t h e  Nutzotin-Chichagof belt of Hudson (1979). 

Reconstruction of the 200 km of r i g h t - l a t e r a l  movement on t h e  Chatham 

Strai t  f a u l t  increases  the  o v e r a l l  width of the Muir-Chichagof belt and makes 

i t s  strike northwester ly.  

I>l'I'R~SIl% RCCKS OF TJRASSIC AND TRIASSIC(?) AGE 

Rela t ive ly  few recognized i n t r u s i v e s  of ~urass i c  age and of Jurass ic  and(or1 

T r i a s s i c  age are known (Fig. 4a, 4b ,  and Table 1, c o l s .  14-16) .  flany m s e  

Figures  4a and 4b near  here.  

Jurass ic  bodies may e x i s t  i n  southeastern Alaska, but  are s o  similar petrograph- 

i c a l l y  t o  t he  Cretaceous bodies t h a t  they  have not  been recognized. Cnly one 

b e l t ,  t he  Chilkat-Chichagof, has been defined. I t s  southern end co inc ides  with 

the Tonsina-Chichagof belt of Hudson (1979) b u t  t o  the  n o r t h  t h a t  belt for some 

reason excludes rad iometr ica l ly  dated Jurassic bodies i n  the Chilkat  Range and 

nor theas te rn  Chichagof I s land  and a l s o  inc ludes  a large area i n  which no Juras- 

s i c  p lu tons  have been i d e n t i f i e d .  

OF 
INTRUSIVE RCCKS OF PALEOZOIC AND/PRECAMBRIIW AGE 

This i s  a very d ive r se  group of o lder  p lu tons  (~ig. 5a, 5b, and Table 1, 

Figures 5a and 5b near here.  

c o l s .  17 -23 ) .  The age of t he  Annette complex i s  uncer ta in  and t he  d i f f e r e n t  



Figure 4 ~ .  Intrusive rocks of Jurassic 

southeastern Alaska. 
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Figure 4B. P l u t o n i c  belts and isolated intrusions o f  Jurassic a g e ,  
southeastern A1 aska . 



Figure 5~~ I n t r u s i v e  rocks o f  Paleozoic and Precambrian age, southeastern 

A 1  aska. 



(d45 - m.y.) 

Figure  58 .  Plutonic  belts of Paleozoic  and of P recambr i an  a g e ,  southeastern  
A1 a s k a .  



complexes d i f f e r  canpos i t i ona l ly ;  never the less ,  a widespread i n t r u s i v e  event  

of probable Ordovician age c lear ly  occurred (M. A. b n p h e r e ,  o r a l  communication, 

1978).  Pa l in spas t i c  recons t ruc t ion  of 200 km of r i g h t - l a t e r a l  movement on t h e  

Chatham S t r a i t  f a u l t  (Ovenshine and B r e w ,  1972) brings these  Grdovician(?) 

c m p l e x e s  s i g n i f i c a n t l y  closer toge ther  and aligns them i n  a 160-h-long e a s t -  

west t rending  area near t he  U.S.-Canada border.  

The l im i t ed  ava i l ab l e  i so top ic  evidence t h a t  r evea l s  unusual bodies l i k e  

the Pennsylvanian syeni te  and Precambrian t rondhjemite  on Prince of Wales 

I s land  suggests  t h a t  more such p lu tons  may be present but  unrecognized, 

GABBROIC ATTD ULTRAMAFIC ROCKS OF CRETACEOUS AND MESOZOIC AGE 

A v a r i e t y  of gabbroic and u l t ramaf ic  rocks of a e t a c e o u s  and Mesozoic age 

are present (Fig.  6a, 6b, and Table 1, c o l s .  10-13). Paleozoic rnafic-ultramafic 

~ i g u r e s  6a and 6b near here.  

rocks a r e  shown on Figures  5a and 5b and described i n  column 2 1  of Tab le  1. 

The concentrically zoned or Alaskan-type mafic-ultxamafic complexes form the 

only major belt. Hudson (1979) d id  not  include these racks i n  h i s  a n a l y s i s  

of Mesozoic p lu tonic  b e l t s .  

DISCUSSION 

The d i s t r i b u t i o n ,  composition, and age information presented by Brew and 

Morrell (1979a) and r e i t e r a t e d  here has been synthesized t o  give an in terpreta-  

t i o n  of the  p lu tonic  b e l t s  i n  southeas te rn  Alaska. Taken a s  a whole (F ig .  7a), 

t h e  s i t u a t i o n  is  very canplex: and the  major b e l t s  alone p re sen t  a canpl ica ted  

p i c t u r e  ( ~ i g .  7b). 

Figures 7a and 7b near here.  



Figure 6 A .  Gabbroic and u l t r a m a f i c  rocks o f  

southeas t e r n  A1 aska. 

2 2 

-- 

Mesozoic age, 



Figure 68. Gabbroic and ultramafic belts o f  Mesozoic age, sou theas te rn  
Alaska .  

2 3 



- - -  
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Figure 7A.  Intrusive rocks of southeastern A1 aska . 



Figure 7B. P l u t o n i c  be1 ts of southeastern A l a s k a .  



N o  simple time-space d i s t r i b u t i o n  of t he  p lu ton i c  b e l t s  of southeastern 

Alaska e x i s t s ;  neve r the l e s s ,  sane a s s e r t i o n s  are appropr ia te  about the major 

and some of t he  minor b e l t s :  

1. The Kuiu-Etolin (20-30 m.y. 1 , sehm Canal (20-30 m. y.) and perhaps Tkope 

belts axe not  obviously r e l a t e d  t o  any s i n g l e  t e c t o n i c  element. We sugges t -  

they are related t o  e i t h e r  a) mid- t o  l a t e - T e r t i a r y  vertical movements (Brew, 

Loney, and Muffler ,  1966; B r e w ,  1968) t h a t  led t o  t h e  development of l o c a l  

con t inen ta l  sedimentary basins o r  b) t ens ion  assoc ia ted  with la rge-sca le  s t r i k e -  

s l i p  movements. In  e i t h e r  case  deep f r a c t u r e s  provided condui t s  for magmas 

der ived  from below o r  within the lower crust. 

2 .  The  airw weather-Baranof (2 0 (?) -50 m. y . ) and Coast plu tonic  Complex I 

(45-54 m.y.1 b e l t s  flank t h e  dominant Cretaceous plutonic belts of southeas te rn  

Alaska on the  w e s t  and east,  r e spec t ive ly .  The Tertiary belts a r e  g ros s ly  

similar bu t  have sane important d i f f e r ences .  Hudson and o t h e r s  (1977) argued 

t h a t  p lu tons  in the-Fairweather-Baranof belt axe a n a t e c t i c  and der ived from 

t h e  t h i c k  acc re t i ona ry  prism of B e t a c e o u s  t u r b i d i t e s  i n  t h e  same a r e a .  This  

hypothesis  does n o t  account f o r  t he  gabbroic rocks  t h a t  a r e  apparently par t  of 

t h e  same belt, nor could it apply t o  t h e  Coast Plu tonic  Complex belt because 

of its d ive r se  hos t  rocks.  Brew and o t h e r s  (1978) suggested t h a t  t h e  oblique 

subduction d i r e c t e d  to t h e  no r th  i n  early to middle T e r t i a r y  time was an 

unlikely cause f o r  t he   airw weather-Baranof belt, but had no a l t e r n a t i v e  hypo- 

t h e s i s  t o  o f f e r .  

3 .  The Muir-Chichagof, Admiralty-Revillagigedo, Klukwan-Duke, and Coast 

plutonic Canplex s i l l  b e l t s  form t h e  p lu ton i c  spine of southeas te rn  Alaska; 

understanding t h e i r  s i gn i f i cance  depends on t h e i r  mutual age relations, b u t  

t he se  r e l a t i o n s  are s t i l l  unce r t a in .  All a r e  p re sen t ly  thought t o  be about 

t h e  same age (100-115 m.y.1 except f o r  t he  s l i g h t l y  younger Admiralty- 



Revil lagigedo b e l t  (74-84 m . y . 1 ,  whose p lu tons  deform t h e  f o l i a t i o n  that 

pene t r a t e s  t h e  Coast Plu tonic  CmpLex s i l l .  

u@ The Kl~lkwan-Duke belt of concen t r i ca l l y  zoned m a f  ic-ultramaf ic plu tons  

gene ra l l y  ad jo ins ,  bu t  s l i g h t l y  over laps ,  t he  Muir-Chichagof b e l t .  We i n t e r p r e t  

t he se  b e l t s  as being c l o s e l y  r e l a t e d ,  with t he  maf ic-ultramaf i c  rocks  poss ib ly  

r ep re sen t ing  t h e  "roots"  of  the volcanic  piles that: make up much of t h e  Gravina 

terrane (Irvine, 1973; Berg and o t h e r s ,  1972) and the foliated g x a n i t i c s  pos- 

s i b l y  represen t ing  the  base of t h e  magmatic arc. The Coast P lu tonic  Complex 

s i l l  i s  i h t e r p r e t e d  (Brew and Ford, 1978) a s  having been emplaced a t  about the 

same t ime along a pre-ex is t ing  s t r u c t u r a l  d i s c o n t i n u i t y  that may have separated 

t h e  Taku and R a c y  Arm t e r r a n e s  of Berg and o t h e r s  (1978).  The s l i g h t l y  younger 

Admira l ty -~evi l lag igedo  b e l t  may r ep re sen t  another  magmatic arc o r  a l a t e  phase 

of the 100-115 m.y. plutonism just descr ibed .  

A preliminary lead-uranium age of 140 m.y. on a p lu ton  fram t h e  Pdmiralty- 

Revi l lagigedo b e l t  r a i s e s  t h e  p o s s i b i l i t y  t h a t  t h e  b e l t  i s  J u r a s s i c  r a t h e r  than 

Cretaceous. Scattered, as-yet  unrecognized, J u r a s s i c  p lu tons  may e x i s t  wi th in  

both the Muir-Chichagof and Pdmi ra l t y -~ev i l l ag igedo  b e l t s .  

4. Jurassic plutonism of the  Alaska-Aleutian Range b a t h o l i t h  has  been exten- 

s i v e l y  s tud ied  by Reed and Lanphere (1973), but  t h e  connection with t h e  Chilkat-  

Chichagof belt v i a  t h e  Tonsina-Chichagof b e l t  of Hudson (1979) i s  n o t  es tab-  

l i shed .  Reed and Ianphere (1973) concluded t h a t  a magmatic arc with northward- 

dipping p o l a r i t y  was presen t ,  but Sudson (1979) suggested t h a t  t h e  evidence i s  

no t  s u f f i c i e n t  . 
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