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"Rhh and X hp" (see below) 

HYD GROUP (Upper Tr iass ic ) - -~amed by Loney (1964) from exposures i n  Gambier 
and Pybus Bays on Admiralty Is1 and; extended to the Keku Is1 ets area and 
redefined by Muffler (1967); as mapped, d i v i d e d  i n to :  (Th i s  d i v i s i o n  has 
not yet been made on the map, a l l  currently i n c l  uded in Phyll i te,  e t c . .  
u n i t ) .  

k hh - Hound Is land  Volcanics--Basal t i c  p i l l o w  breccia and pillow lava  f lows,  
andesi ti c vol cani c breccia, aquagene t u f f ,  tuff breccia, mi nor thin- 
bedded 1 imes tone; outcrops extensi vel y on northern Admiral t y  I sl and. 

Kk Phyll i t e ,  Limestone, S7 a t e  and C hert--Unnamed and undi v i  dad uni t 
interpreted (Lathram and others. 1959) to under1 i e the rocks here 
referred to  as the Hound I sl and Vol cani cs on northern Admiral ty 
Is1 and, 



PRELIMINARY RECONNAISSANCE GEOLOGIC MAP OF THE JUNEAU, 
TAKU RIVER, ATLIN, AND PART OF THE SKAGWAY 
1 : 250,000 QUADRANGLES, SOUTHEASTERN ALASKA 

BY 
David A, Brew and A r t h u r  B. Ford 

INTRODUCTION 

Thfs c o m p i l a t i o n  o f  the geology o f  the Juneau quadrangle and some 
cont iguous areas i s  based on both published and unpubl ished maps, as shown i n  
the small-scale i ndex  map on sheet  2 o f  t h i s  r e p o r t .  I t  i s  being released in 
this form a t  t h i s  t ime  t o :  1) make avai lable  i n  a generalized way some 
d e t a i l e d  i n f o r m a t i o n  t h a t  wfll not o the rw ise  be p u b l i s h e d  f o r  some t ime ,  2) 
p r o v i d e  a s t a r t i n g  p o i n t  f o r  t h e  U.S. Geo log ica l  Survey geo log is t s ,  
geochemists, and geophys ic is ts  now under tak ing  a comprehensi ve study o f  the 
p r o j e c t  area as p a r t  o f  the U.S.G.S.'s A1 askan Mineral  Resources Assessment 
Program, and 3 )  p r o v i d e  a r e g i o n a l  geo log ic  base map f o r  a r e c e n t l y  started 
U S .  Bureau o f  Mines program i n  approx imate ly  t h e  same area. 

The scheme used i n  o r g a n i z i n g  t h e  map u n i t s  and p r e p a r i n g  the 
"Correlation o f  Map Uni t s n  (see sheet  2 )  and the " D e s c r i p t i o n  o f  Map U n i t s "  
( t h i s  pamphlet) f o l l o w s  t h a t  developed by Brew and o the rs  (1984) f o r  the 
Petersburg p r o j e c t  area, some 120 km t o  the south. The rocks a r e  c l a s s i f i e d  
i n t o  s i x  i n f o r m a l  1 y named geographical  1 y and s t r a t i  graphica l  1 y def ined be1 t s ;  
f rom west t o  e a s t  t h e y  a re  1) t h e  Alexander b e l t  o f  Paleozoic  rocks,  t o g e t h e r  
w i th  the o v e r l a p p i n g  2) I c y  S t r a i t  sub-belt o f  T e r t i a r y ,  v o l c a n i c  r o c k s  and 3) 
Mansfiel d sub- be1 t o f  Pal eozoic ,  Mesozoic and Mesozoic(?)  rocks; 4 )  t h e  
Gravina be1 t o f  upper Mesozoic rocks,  which. p robab ly  a l s o  over1 aps the 
Alexander Be1 t; and 5 )  the Main1 and be1 t o f  metamorphic and p l u t o n i c  rocks. 
This l a s t  be1 t contains the Tu l  sequah sub-bel t o f  rocks near t h e  I n t e r n a t i o n a l  
Boundary. As i n  t h e  case o f  t h e  Petersburg  area map, these belts do not 
correspond e x a c t l y  t o  t h e  t e c t o n o s t r a t i g r a p h i c  te r ranes  i n f e r r e d  t o  be p resen t  
i n  the r e g i o n  by Berg  and o t h e r s  (1978). In a d d i t i o n  t o  these be1 t s ,  the 
pl utoni  c be1 t s  d e f i n e d  by Brew and Morrel 1 (1983) are referred t o  where 
app rop r i  a te.  

The i n f o r m a t i o n  g iven below f o r  each map u n i t  i n  the B r i e f  D e s c r i p t i o n  o f  
Map Un i t s  i s  i n t e n t i o n a l l y  terse and b r i e f .  The main f a c t s  conveyed concern 
the general  1 i t ho la  i c  make-up o f  t h e  unit; the c u r r e n t l y  accepted age, as 
based on pub l i shed  9 and i n  a few cases, unpubl ished)  i n f o r m a t i o n ;  and r e f e r -  
ences t o  p rev ious  pub1 i c a t i o n s  w i t h  more i n f o w a t i o n  than  has been incor- 
po ra ted  i n t o  the descr ip t ions  g i ven  here, 

Except  where s p e c i f i c a l l y  noted, t h e  age i n f o r m a t i o n  given does no t  
1 ncl ude any wnpubl i s  hed pa l  eontol o g i  c da ta  acqui r e d  as the r e s u l  t o f  r e c e n t  
c a l l  ect ions,  nor are any o f  t h e  as-yet-unpubl i shed p o t a s s i  urn-argon age 
de te rm ina t i ons  c i t e d  specifically. F ina l l y ,  some o f  the areas l a b e l e d  on the 
map as "unmapped" r e a l l y  are mapped, b u t  not y e t  t o  the p a i n t  t ha t  we f e e l  
comfo r tab le  about  Inel uding  them, 

A complete b i  b l  i og raphy  o f  the g e o l o g i c a l  1 i terature concerned w i th  this 
map area has been r e c e n t l y  compi led by Douglass and Cobb (1984),  the mineral 
depos i ts  have been catalogued by We1 1 s and P i t tman  (1985), and an aeromagnetic 
survey re leased  (U.S. Geolog ica l  Survey, 1984). 



We wish t o  t h a n k  Raymond L. El l io t t  for h i s  careful and thorough 
technical  review, and Susan L. Doug1 ass and Erik Lundin f o r  their dedicated 
assistance i n  preparing the report for release, 



BRIEF DESCRIPTION OF MAP UNITS 

A2 SURFICIAL DEPOSITS (Holocene and(or) P l  e is tocene)- -1nc l  udes a l l  uvium, 
co l  1  u v i  um, t i d a l  mudfl  a t  deposi t s ,  and some g l  a c i o f l  u v i  a1 deposi ts.  The 
d i s t r i b u t i o n  o f  most l a r g e  areas o f  s u r f i c i a l  depos i ts  was mapped i n  t he  
f i e l d ,  b u t  t h e  depos i t s  have n o t  been s tud ied  i n  d e t a i l  ; many small  areas 
are  n o t  shown. 

I C Y  STRAIT BELT 

B e l t  i n f o r m a l l y  named here. 

EXTRUSIVE AND INTRUSIVE ROCKS OF I C Y  STRAIT VOLCANIC-PLUTONIC BELT 
(Quaternary(?)  and T e r t i  ary)--Yo1 cani  c  rocks exposed on i s l  ands i n  I c y  
S t r a i t  eas t  o f  G l a c i e r  Bay and p l u t o n i c  rocks exposed eas t  o f  G l a c i e r  Bay 
proper; as mapped, d i v i d e d  i n t o :  

Tsan - 

Andesite and Other In te rmed ia te  Ex t rus i ve  Rocks--Described by Lathram 
and o the rs  (1959) as: "F l  ows, t u f f  and breccia--Medium t o  1  i ght-gray, 
pu rp l  e  and green andesi te ,  dac i  te ,  dac i  t e  obs i  d i  an, rhyodaci  te ,  
aeger ine-augi te  soda t rachy te ,  and l e s s  abundant dark-gray basal t ; "  
exposed on P l  easant I s 1  and. 

B a s a l t  and Other M a f i c  E x t r u s i v e  Rocks--Described by Lathram and o the rs  
(1959) f rom The S i s t e r s  as: "Basal t - -F l  ows, f l  ow b recc i a  o f  dark 
greenish-gray basal t; rocks s l  i g h t l  y ep ido t ized;  l e s s  than 100 f e e t  
exposed;" and on Hanus Reef as: "Basa l t  and andes i te  f lows, 
agglomerates, and t u f f . "  Aug i te  b a s a l t  i s  exposed on The Knob on 
P l  easant I s 1  and. 

P o r p h y r i t i c  Andesi te  (P l iocene(?)  and Miocene(?)--Medium gray, 
phenocrysts o f  qua r t z - f e l  dspar, magnet i te,  and ch l  o r i  t i z e d  hornbl  ende; 
age based on i n t e r p r e t a t i o n  o f  unpubl ished K - A r  data (Ma L a  Lanphere, 
w r i t t e n  comnun., 1967); exposed on t h e  n o r t h  s i de  o f  Adams I n l e t ,  
G l a c i e r  Bay. 

Hornblende Quar tz  Monzoni t e  (Miocene(?) and 01 i gocene(?)--Medium 
grained; K-feldspar p o r p h y r i t i c ;  co l  o r  index 5-10; accessory minera l  s  
a re  sphene, c h l o r i t e ,  and epidote;  age based on i n t e r p r e t a t i o n  o f  
unpubl i s  hed K - A r  data (Ma A. Lanphere, w r i t t e n  comnun., 1967) ; exposed 
i n  two smal l  bodies a t  Sandy Cove and west o f  S i  t th-gha-ee Peak, and 
i n  a  1  arge body near Casement G lac ie r .  

ALEXANDER BELT 
Be1 t i n f o r m a l l y  named t o  denote those rocks t h a t  form a  coherent  
s t r a t i  graphic  sec t i on  ( i n c l  ud ing  t h e  pre-Cenozoic g r a n i t i c  and o the r  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  t h e  western p a r t  o f  t h e  map area, rang ing  i n  
age from S i l u r i a n  t o  Permian. As used here, i n c l udes  one i n t r u s i v e  rock  u n i t  
o f  T e r t i a r y  and(or)  Cretaceous age. I n c l  udes Mansf i e l  d  sub- be1 t desc r i  bed 
separate ly .  

TKgd HORNBLENDE-BIOTITE AND BIOTITE-HORNBLENDE GRANODIORITE ( T e r t i  a r y  and(or)  
Cretaceous)--Unfol i ated  medium- t o  coarse-gra i  ned, ve ry  1  i ght  gray t o  
medium gray, c o l o r  index 7-19; sphene and c h l o r i t e  common; age based on 
reg iona l  cons ide ra t ions  and i n t e r p r e t a t i o n  o f  unpubl i s  hed K - A r  data, 



inc luding one b fo t f t e  age o f  27 Ma (M. A. Lanphere, oral commun., 1980) 
from the body; exposed east and west of Casement Glacier; a l s o  exposed on 
northeastern Admi ral t y  Is1 and. 

INTRUSIVE ROCKS OF THE MVIR-CHICHAGOF PLUTONIC BELT I (Cretaceous)--Plutonic 
be l t  i n f o m a l l y  named by Brew and Morrell (1983); age based on 
in te rp re ta t ion  o f  K-Ar d a t a  (Loney and others, 1967 ) .  Part  o f  the 1 arge 
complex of intermediate cornposi t f  on g r a n i t i c  and gabbroic rocks between the  
Sitkoh Bay and Peril S t r a i t  f a u l t s  ( h e y  and others,  1975). As mapped, 
dfvlded in to:  

Kmd t - Ural 1 t i  zed Bioti te-Pyroxene Diori te, B i o t i  te-Hornbl ende Diori te ,  and 
Biotite-Hornblende Melatonalite--Foliated, heterogeneous; exposed only 
i n  body a t  head of Tenakee I n l e t ,  Chichagof I s l a n d .  

Kmto - Hornbl ende Tonal i te ,  Hornbl ende Dfori te ,  B f  o t l  te-Marnbt ende Dl orf t e ,  and 
Bioti te-Harnbl ende Tonal i t e -401  i a ted ,  heterogeneous; exposed mainly 
southwest o f  Mud Bay River  and Neka R i v e r ,  Chichagof Is1 and.  

INTRUSIVE ROCKS OF THE CHILKAT-PRf NCE OF WALES PLUTONIC PROW INCE 
(Cretaceous)--PI utonic province i n f a n a l l  y named by Sonnevil (1981) ; 
preliminary K - A r  detenninations from rocks i n  the province (which is 
synonymous w i t h  t he  Muir-Chichagof plutonic be1 t I1 o f  Brew and Morrell 
(1983)). on Kosciusko and Prince o f  Wales I s 1  ands by M. A. Lanphere 
(wri t ten camnuns., 1981, 1982) g i v e  about 100 Ma; one preliminary K-Ar 
determination on hornblende from the Nun Mountain body i n  the Chilkat 
Mountains i s  103 Ma, and one from Bear Track Cove body i s  114 Ma (M. A. 
Lanphere. oral cornmuns., 1967, 1983). As mapped, d i  v i  ded in to :  

&!!!9 Migmat i te  and Biot i te-Quartz-Feldspar  Gneiss--Most i s  associated w i t h  
1 arge body of b i o t i  te-hornbl ende granodlori t e  north of the Casement 
Glacier i n  Glacier Bay Nat iona l  Park and Preserve; one other outcrop 
area south and eas t  of Casement Glacier on Snow Dome. 

Kw gd Biotite-Hornblende Granadiori te--Also biotite-hornblende gran i te ,  quartz 
monzoni t e ,  quartz  dior i  t e ,  and dl'orf te ;  most l n d i  v idual  bodies a r e  
fo l i a t ed ;  accessory minerals include pyri te,  epidote,  sphene, and 
ch lo r i t e ;  very l i g h t  gray t o  dark gray, f e l s i c  types l o ca l l y  p i n k i s h  
gray; color index 4-30, averaging 15; f ine-  to  coarse-grained; d a r k  
fine-grained inclusions common; widely exposed north o f  Casement 
Glacter, in scattered small bodies i n  the Chi1 k a t  Mountains, and i n  
the la rge  Nun Mountain body i n  t he  southern C h i 1  k a t  Mountains, which 
i s  described by Lathram and others (1959) as: "Granodiori te--  
Hornbl ende granodiori t e  , b i  o t i  te- hornbl ende granodior i  te; 1 ocal 
varfants inc lude  hornblende d i o r i t e ,  d i o r i t e  porphyry, hornblende 
s y e n o d i o r i t e ,  hornblende-garnet syenodiori te ,  hornblende quartz  
d i o r i  t e ,  b i o t i t e -  hornbl ende quar tz  d i  ori t e  conta in ing abundant fine- 
grained hornbl  ende d i o r i  t e  i n c l  usi  ons ." 

Kwan - Andes1 te--Descri bed by Lathram and others (1959) as: "Andes1 t e  d i  kes 
and s i l l s - -Al te red  hornblende basa l t i c  andesi te ,  hornblende-pigeonite 
andesi t e ,  and hornbl ende andesi t e ; "  age 1 nferred from Lathram and 
others (1959), b u t  coul d be a s  young as Tertiary and therefore 
correl a t i  ve w i th  the Terti a r y  andesi t e  un i t  (Tsan ) ; exposed f n one 
small body between Endicott River and Excursion R i v e r  i n  the t h i l k a t  



Mountains, 

Kw qd B l o t  i te-Hornbl ende Quartz Diori t e  and Tonal i te--A1 so granodi or1  te and 
dior i te ;  fol iated,  1 ocally gneissic; fine- to  coarse-grained; very 
l i g h t  gray to  da rk ,  grayish green; color index 3-68, averaging 25; 
accessory m i  neral s i ncl ude pyrite, epi dote,  sphene, and chl orl te;  
1 ocal ly a b u n d a n t  dark f i  ne-grained i n c l  usions ; exposed i n  bodies near 
Bear Track Cove, Glacier Bay, on the Porpoise Islands I n  Icy S t r a i t ,  
and near Excursion Inlet. 

Kwd i - B i o t i  te-Hornbl ende and Hornbl ende-Bioti t e  Diorf te--Descri bed by Lathram 
and others (1959) as : "Di ori t e  and quartz di ori te--Horn b l  ende- b i  o t i  t e  
d i o r i  t e ,  hornbl ende-bioti t e  quartz diori t e ,  1 esser amounts quartz 
monzonite, quar tz  monzonite gneiss, granodiorite, and hornblendite. 
Plutons west o f  Willlam Henry Bay mostly sheared augite-biotite 
diori  t e ,  a u g i t e  diori  te .  S m a l l  pl uton Central Chi l  k a t  Mountains 
augi t e  diori t e  c u t  by d i a b a s e  or andesite d i  kes. A t  Sullivan Is1 and 
biot i te  q u a r t z  d ior i te  gneiss, granodiori te  gneiss, b i o t i t e  d i o r i  te;" 
small bodies on northeastern Chi chagof Is1 and descri bed by Loney and 
others (1975) as  chloritized biotite-hornblende dior i te  porphyry and 
chloritized diori te .  

Kwd b - Dlabase--described by Lathram and others (1959) as: "Diabase and 
basalt--Intrusions northwest of William Henry Bay are diabase, local ly 
may contain fine-grai ned diori te.. . I 

Kwgb Ga bbro-- poor1 y exposed and poor1 y documented small pl ugs on Snow Dome, 
Glacier Bay. 

METAMORPHIC R O C K  IN THE MUIR-CHICHAGOF PLUTONIC BELT 1 AND CHILKAT-PRINCE OF 
WALES PLUTONIC PROVINCE (Cretaceous )--Aureoles around p l  utons of the Mui  r- 
Chichagof plutonic be1 t I and C h i l  kat-Prince of Wales plutonic province i n  
the C h i l k a t  Mountains and on northern Chichagof I s l and ;  age i s  that o f  the  
plutons ( abou t  100-110 Ma) based on preliminary K-Ar d a t i n g  (M. A. 
Lanphere, written comuns., 1967); as mapped, divided i n t o :  

Kth - 

Pua - 

Marbl e--Medium- to coarse-grained, whf t e  fresh, l i g h t  gray weathering; 
or1 g i  nal  bedding and structures 1 argely o b l  1 tera ted .  Metamorphosed 
from adjacent  limestone units. ( U n i t  not yet del ineated  on map in 
Chi l  k a t  Mountains). 

Blotite-Quartz-Feldspar Hornfels--Fine- t o  medium-grained, brownish- 
gray; ori g i  nal sedimentary structures and beddi rig of graywacke and 
mudstone turbidl te  sequence locally preserved; metamorphosed from 
graywacke and mudstone of adjacent uni ts .  ( U n i t  not ye t  delineated on 
map i n  Chil k a t  ~ o u n t a i n s ) .  

UNNAMED PERMIAN FORMATION(S) I N  GLACIER BAY-CHILKAT MOUNTAINS AREA (~ower 
Permi an)--Age based on several fossi l  coll  ections from d l  f f e r e n t  1 ocal i t i e s  
i n  the Chilkat Mountains and north of Casement Glacier and south of Adams 
In1 et ,  GI acier Bay. As mapped, divtded into: 

Argill l t e  and Limestone--1ncl udes some phyll i te,  sl ate ,  shal e, and 
graywacke; limestone i s  thin-bedded and interbedded w i t h  other rock 
types; exposed north of Casement Glacier and south of Adams In l e t ,  



GI acier Bay. 

Puv - 

Pul 
L 

Amygdaloi dal Basal t o r  Andes1 te-- lncl udes some greenstone, greenschi s t ,  
and phylllte; exposed north o f  Casement Glacier  and south o f  Adams 
Inlet, Glacier Bay. 

Limestone and Siltstone--Thin- t o  thlck-bedded, l oca l ly  cherty, light- 
t o  dark-gray; exposed nor th  of Casement Glacier and s o u t h  o f  Adams 
Inle t ,  Glacier Bay, and near Willlam Henry Bay i n  the C h i l k a t  
Mountains where i t  was described by Lathram and others (1959) as: 
"Limestone--Light t o  medium brownish gray, f ine  t o  medium crystalline, 
contai  ns sparse paper- thi n reddish- brown separations, fossil iferous, 
50(?)  feet thick; overlain by limestone, nodular-bedded, light- 
brownish-gray, f i  ne- t o  medi urn gra ined  , 1 nterbedded with 1 i ght- 
greenish-brown chert, which varies along strike from interbedded 
sequence t o  apparent 1 imestone-chert congl omerate; i n turn over1 a i n  by 
dark-gray sl ate,  interbedded w l  t h  very fine grained cal careous 
graywacke and sll t y  cal careous graywacke. Medium t o t a l  thickness 
1,000 feet." Some megafossi l  collections f rom this u n i t  are 
interpreted by J. T. Dutro,  Jr. (written comnun., 1984) t o  be l i k e  
those from the Pybus Dolomfte ( b e y ,  1964) and Pybus Formation 
( M u f f l e r ,  1967; Brew and others, 1984). 

Pel - LIMESTONE AND MARBLE (perm1 an (?) and Carbon1 ferous (?)-- poor1 y defined u n i t  ; 
northern exposures of the u n i t  described by Lathram and others (1959) as: 
"Limestone and  marbl e--Li gh t -  t o  medi um-gray, th ick-  bedded, contains 
interbeds of phylli te  and lenses and layers o f  b a s a l t  near top.  
Approximately 3,000 f e e t  th ick ,  th ins  r a p i d l y  northward. Unfossiliferous, 
except probable  equivalent limestone, ... contains chaln corals, 
brachiopods, giant cephalopods." A collection o f  corals,  crSnoids, 
bryozoa, and brachiopods f r o m  1 i ght-gray 1 imestone was exami ned by W. A. 
Oliver, Jr. (wr i t ten  commun., 1959) and called "post-Devonian Paleozoicga 
and by H. Duncan (written comnun., 1959) and call ed Permian(?) bu t  w i t h  
some waf f l ing  about a poss ib le  Carboniferous age. Exposed i n  the Chilkat 
Mountains north of Endi  c o t t  R i  ver. 

Mi - IYOUKEEN FORMATION (Mississippian)--Upper cherty fossiliferous limestone 
member and I ower f o s s i l  i f  erous shal e wi th  m i  nor 1 imestone member; descri bed 
and named by Loney and others (1963); exposed on northeastern Chichagof 
1 sl and. 

D f - FRESHWATER BAY FORMATION (Upper Devonian)--Andesite and b a s a l t  f lows,  
vol cant c brecci a ,  t u f f ,  m i  nor graywacke, and 1 imes tone; descri  bed and named 
by Loney and others (1963); exposed on northeastern Chichagof Is land .  

CEDAR COVE FORMATION (Upper Devonian)--Described and named by Laney and 
others (1963) ; exposed on northeastern Chi  chagof I sl and;  as mapped, d l  vided 
i n t o :  

Cedar Cove Format4 on--Undi vf ded 

Cl a s t i  c Member--Congl omerate, graywacke, a rg i  11 i t e ,  and minor 1 imestone. 

Limes tone Member--Thf n- t o  medium- bedded 1 imestone, mj nor sha l  e, 



Dbcl  - BLACK CAP LIMESTONE (Midd le  Devonian)--Light gray, thick-bedded upper member 
and dark gray, th in -bedded  lower member; described and named by Rossman 
(1963); exposed nor th  and south o f  Adams I n l e t ,  Glacier Bay. 

GLACIER BAY SEQUENCE (Devoni an and (o r )  Si l  u r l  an)--Infomall y named here t o  
emphasize t h e  complex island-arc depositional s l tua t ron  t h a t  persisted from 
Late Silurian Into  Middle Devonian time; as  mapped, d iv ided f n t o :  

Carbonate Rocks (Devonian and(or)  S i l  urian)--These extensive carbonate 
units--  the W i 11 oughby, Pyramid Peak, and Kennel Creek-- are i nterpreted 
t o  have formed as fringing reefs o r  carbonate banks i n  an i s 1  and-arc 
environment dominated by volcanic turbidites. They probably range in 
age and are not  a s ingle  s t r a t i  graphic horizon. Divided i n t o :  

DScw 

DSc k - 

DSbv 
7 

DSbb 

W i l l  oughby Limestone--Massi ve, bl uish-gray t o  11 ght  gray 1 imestone 
and marble; descr ibed and named by Rossman (1963); exposed north 
o f  E n d i c o t t  River i n  C h i l k a t  Mountains. 

Pyramid Peak Limestone--Lf g h t  gray, very t h i  n- t o  thfck- bedded 
nonfossiliferous l imestone w i t h  some interbedded a r g i l l i t e  near 
the top;  lower p a r t  i s  thin-bedded dark gray t o  black 1 irnestone; 
d e s c r i b e d  and named by Rossman (1963); exposed south o f  Adams 
In1 e t ,  Glacier Bay. 

Kennel Creek Limestone--Li ght- t o  medi urn- gray, t h t  n- t o  very thick- 
bedded 1 imes tone; m i  nor do1 omi t e ,  1 imes tone brecci a ,  shal e, 
siltstone, and conglomerate; described and named by Loney and 
others (1963); the  name extended by Loney and o t h e r s  (1975); 
exposed on northeastern Chichagof I s l and .  

Vol cani c and Associ ated Rocks (Devonl an and (or) S i l  uri an)--Dl v i  ded in to :  

Greens tone and Greenschi s t--Exposed near Berg Moun t a t  n i n  Chi 1 kat 
Mountains; described there  by L a t h r a m  and others (1959) as  p a r t  
o f  t he i r  "Sil iceous a r g i l l  i t e  and volcanic rocks" u n i t :  "Basal t 
and andesi  t e  fl ows, aggl omerates, and tuff, . . . i ncrease i n 
abundance.. .l aterall y and predomi nate i n  north-central Chi l  kat  
Range;" and west o f  Casement Glacier. Glacier Bay. 

Limestone assoc ia ted  w i t h  Greens tone and Greenschist--ThSn, 
discontinuous, nonfossi l  i ferous 1 imestones i n  central par t  o f  
C h i l  kat  Mountains, 

Basal Graywac ke and Yo1 cani c Rock Unit--  Poor1 y documented (as yet ) 
basal part of t h e  th ick volcan ic  pi1 e; exposed on1 y i n  central 
p a r t  o f  C h i l  kat Mountains. 

Turb id i  tes and Associ ated Rocks (Devoni an and ( o r )  S i l  uri an and Upper 
S i l  uri an)--These very extensi ve t u r b i d i  t e ,  a r g i l l  i te ,  1 imestone, and 
conglomerate un i tsagthe  Rendu and Point Augusta Formations--are 
interpreted t o  be the dami nant  fea ture  o f  a long-1 ived is1 and-arc 
environment. The two formations may grade f nto one another. The 
limestones t h a t  are mapped separate ly  probably vary i n  age and do not 
represent p e r s i s t e n t  s t r a t i g r aph i c  horizons. Divided i n to :  



S t a g  

S ta l  - 

Staa - 

Pzsp 

Rendu Formation (Devonian and(or)  S i l  u r i  an)--Thingbedded a r g i l l  i te, 
l imestone, and limy mudstone; descr ibed and named by Rossman 
(1963); exposed south o f  Adams In1  et ,  G lac ie r  Bay. 

P o i n t  Augusta Formation (Upper S i l  ur ian)--Dominant ly graywacke, 
mudstone, and calcareous mudstone t u r b i d i t e s ,  w i t h  subordinate 
congl omerate, and 1 imestone, descr ibed and named by Loney and 
o thers  (1975) on nor theastern  Chichagof I s 1  and; extended here 
northwards i n t o  the  C h i l  ka t  Mountains and G lac ie r  Bay and re-  
i n t e r p r e t e d  t o  i n c l  ude a t h i c k  s i  1 iceous a r g i l l  i t e  sec t i on  
considered S i l u r i a n ( ? )  t o  Devonian age by Lathram and o thers  
(1959). Sedimentary fea tures  i n  sandstone t u r b i  d i  t e s  i n c l  ude 
massi ve, amal gamated beds, channel i zed beds, graded beds w i  t h  
Bouma sequences, and chaot i  c a l l  y deformed s l  ump deposi ts .  
Sandstones are dominant ly ca l  careous graywacke. Probably 
o r i  g i  n a l l  y cont inuous w i  t h  the Bay o f  P i1 1 ars  Formati on named and 
def ined by M u f f l e r  (1967) from exposures on Kuiu I s 1  and and 
extended on Kuiu, Kosciusko, and nor thern  Pr ince o f  Wales I s 1  ands 
by Brew and o thers  (1984). U n i t  th ickness probably  exceeds a few 
thousand meters. Graptol i t e  c o l l  e c t i  ons made i n  1966 are Late 
S i l u r i a n  (Ma Churkin, Jr., o r a l  commun., 1967). Exposed on 
nor theastern  Chichagof I s 1  and and i n  the  C h i l  ka t  Mountains. As 
mapped, d i v i d e d  i n t o :  

Graywacke, Mudstone, Turb id i tes ,  and Limestone--Grayish-brown 
t o  gray fresh, tan  t o  gray weather ing graywacke, mudstone 
and ca l  careous muds tone; graywackes t y p i  c a l l  y very  t h i  n- t o  
medium-bedded, w i t h  some t h i c k e r  and amalgamated beds. S o f t  
sediment deformat ion i s  common. The dominant rock type i s  
calcareous graywacke w i t h  carbonate c l as t s ,  f o s s i l  
fragments, subordinate f e l  dspar, quartz,  and vol can ic  rock  
fragments, and patchy r e c r y s t a l l i z e d  carbonate mat r i x .  

Limestone--Thin- t o  medium-bedded l i g h t - g r a y  l imestone and 
m i  nor 1 imestone t u r b i d i  tes. The 1 imestone t u r b i d i  tes  are 
probably  in terchanne l  and overbank deposi ts.  The more 
massi ve 1 imestones may represent  s l  ope f a c i  es deposi t s  o r  
carbonate banks 1 i ke o ther  carbonate u n i t s  i n  the  G lac ie r  
Bay sequence. 

A r g i l  1 i t e  and Graywacke--As y e t  poor1 y understood t h i c k  u n i t  
i n  the  C h i l  ka t  Mountains; descr ibed by Lathram and o thers  
(1959) as: " A r g i l l  i te--Dark-gray, s i l  iceous, weathers dark 
brownish-red, conta ins  1 arge 1 enses o f  pebble t o  cobble 
congl omerate and 1 ayers o f  gray-green graywacke i n  1 ower 
par t .  I n c l  udes t h i  n-bedded b l  ack, gray, and dark-green 
che r t  near top. A t  l e a s t  3,000 f e e t  t h i ck .  Contains p l a n t  
fragments . II 

Sch is t  and Phy l l  i t e  (Pal eozoic)--As y e t  p o o r l y  understood u n i t  i n  
the  cen t ra l  C h i l  k a t  Mountains; desc r i  bed by Lathram and o thers  
(1959) as: "Schis t ,  p h y l l  i te, and s l  ate--Reddi sh- brown 
weather ing c h l o r i t e  sch i s t ,  s e r i c i t e  sch i s t ,  p h y l l  i te, and b l  ack 
s l a te .  Upper 200 t o  300 f e e t  medium dark-gray weather ing s l a t e  
and p h y l l  i te, t h i n  1 imestone 1 ayers near top. Minimum th ickness 



2,500 feet .  Unfo~si1iferovs.~ May be metamorphosed equivalent 
o f  the Argill i t e  and Graywacke u n i t  ( S t a a )  descrl bed above. 

MANSF1 ELD SUB-BELT 
f he term Mans Sfel d sub-bel t i s  used here t o  denote metamorphic rocks o f  
indeterminate Mesozoic(?) age and several better-defined s t r a t ~ ~ r a p h i c  unlts 
o f  Pal eozoic and Mesozoic age f n a narrow north-south zone near the middle o f  
the map area. Within the rocks of indeterminate age are a t  least a few large 
blacks o f  limestone t h a t  contain f o s s i l s  o f  Paleozoic age; thus part of this 
sub- be1 t i s  analogous to the Duncan Canal -2arembo Is? and-Screen Is1 and sub- 
be1 t of  the Gravi na be1 t i n  the Petersburg map area (Brew and others.  1984) 
and may actually be continuous w i t h  t h a t  sub-belt. The remaining par t  of the 
s u b - b e l t  i s  l ike the Mesozofc sec t ion  of the Alexander belt  i n  the Keku 
S t r a i t  area o f  the Petersburg map-area. 

HYD GROUP (Upper Triassic)--Named by Loney (1964) from exposures i n  Gambier 
and Pybus Bays on Admiralty f sl and; extended to the Keku Is1 e ts  area and 
redefined by Muffler (1967); as mapped, d i v i d e d  i n t o :  (This d i v i s i o n  has 
not yet been made on the map, a l l  current1 y i n c l  uded i n  Phyll i t e ,  etc . ,  
u n i t ) .  

T hh - Hound Is land Volcanics--Basal t i c  pillow brecc ia  and pillow l a v a  flows, 
andesi ti c vol canic  breccia, aquagene t u f f ,  t u f f  brecc ia ,  m i  nor thin- 
bedded ifmestone; outcrops extensively on northern Admiralty Is1 and. 

Phyllite, Limestone, Slate and Chert--Unnamed and undivided u n i t  
interpreted (Lathram and others, 1959) to underlie the rocks here 
referred t o  as  the Hound I s land  Volcanics on northern Admiralty 
Is1 and. 

METAMORPHOSED SEDIMENTARY VOLCANIC, GRANITIC, AND ULTRAMAFIC ROCKS 
(Mesozoic?)--The age o f  the protoliths i s  not  known nor i s  the re la t ion  of 
th i s  g roup  o f  rocks t o  the Alexander belt  rocks adjacent t o  the east. 

Phyll i t e  and semischi st--Metamorphased from mudstone, sil ts tone ,  t u f f ,  
and graywacke; low grade (probably sub-greenschist fac les )  metamorphic 
rocks; comanly h i g h l y  folded and well f o l i a t e d ;  locally graphite- 
rich; brownish-gray t o  very dark  gray fresh, gray t o  brown weathered; 
probably several thousand meters thick; unit encloses a few l a r g e  
lenses o f  Limestone u n i t  ( D s I  ) o f  Devonian and(ar) S i l u r i a n  age, but 
there i s  no direct  i n d i c a t i o n  o f  i t s  age; contrasts w i t h  the Phyll i t e  
and Slate u n i t  (Mzpv) i n  the propor t ion  o f  o r i g i n a l l y  coarse-grained 
sediments, and i n the 1 esser amount of vol canic (  ?)  p r o t o l  i t h  phyll i t e  
i n  th is  u n i t ;  the two u n l t s  may intertongue much more complexly than 
is shown on the map; equivalent t o  the Retreat Group, descr ibed and 
named by Barker (1957), who described the  rocks as: " S e r i c i t e  schist ,  
greenschist, s l a t e ,  and graywacke", and extended by Lathram and others 
(1965) who describe the main rock types as: ".. .the most common 
varieties o f  schist  are c h l o r i t e - a l b i t e - e p i d o t e  schist ,  calc-si l icate 
schis t ,  s e r i c i  t e - c h l o r i  te-albi te schis t ,  g r a p h i t i c  quartz-muscovi t e  
schist ,  s e r i c i t e  schis t ,  amphibole s c h i s t ,  and garnet-muscovite- 
quartz-feldspar schist .  Graph i t i c  schist i s  commonly p y r i  ti ferous. 
and pyrite crystals  an i nch  i n  maximum dimension may be found.' 
Exposed on northern Admi ral t y  I sl and. 



Mzgd 

Phyll 1 te and Greenschist--Metamorphosed intennedi ate to  mafic vol cani c 
rocks; phyl 1 i t e ,  greenschi st ,  greenstone, m i  nor semischi s t ;  weathers 
light t o  dark green; probably several thousand meters thick; 
originally described by Barker(1957) as Barlow Cove Fornation. 
consisting o f  "Chl ori te-a1 b i  te-epidote schist, w i t h  minor  augi te- 
bear ing  volcanic f l o w  breccia and andesite f lows .  ...g reenschist. 
graywacke, s late ,  and congl merate;" revised by Lathram and others 
(1959) in p a r t  and described i n  general as: "vo l  canic rocks, 

- a r g i l l i t e ,  and chert, undi f ferent ia ted"  and more specifically as 
"...albite-epidote-chlorite s c h i s t ,  schistose graywacke, slate.  
conglomerate,  phyll i t e ,  and minor augi te -bear ing  sch is tose  vol canic 
fl ow breccf a and andesi t e  f l  ows . ..marbl e . ..quartz conglomerate and 
breccia.*  The protoliths o f  this wni t are considered t o  be Permian 
and(or)  Triassic by Lathram and others (1965).  

Marbl e and Llmes tone--Marbl e ,  1 f mestone and minor shal e; weathers l i ght 
t o  medi urn gray. 1 i ght gray fresh; poorly bedded a t  10-50 cm scale in a 
few places; most  i s  f ine- to  medium-grained and most i s  
recrystal 1 ized. No f o s s i l s  (i ncl uding conodonts) found, so age 
assigned i s  Mesozoic(?) based on a s s o c i a t i o n  with the enclosing 
phyllite and semischist (Mzps) un i t ;  i t  i s  e q u a l l y  l ikely  t h a t  ( a s  
predicted from analogy w i t h  the  other 1 imestone lenses) these lenses 
are somehow related to  the Limestone unit ( D S ~ )  o f  Devonian and(or) 
S l l  u r i a n  age. U n i t  crops out on the Kittens and Naked Is1 and, near 
Funter Bay. 

Gneiss, Sch is t ,  and Semischist--Metamorphosed f r o m  an intennedi ate 
composition g r a n i t i c  rock; described by Barker (1957) and again by 
Lathram and others (1959, 1965)  as:  "Quartz dforite--Lineated, 
f o l i a t e d ,  sheared a l b i t e - o l i g o c l a s e - q u a r t z - b i o t i t e  quartz diorite;" 
exposed on northwestern Admiralty Island. 

U l  tramafic Rock--Serpent1 n l  zed pert d o t i  te and duni  te; f i  ne- to  medl urn- 
grained; greenish-gray f resh or orangish-brown weathered; exposed i n  
three medium-sized bodies several hundred meters across on the ridge 
north o f  Greens Creek and one body a t  Point Marsden, both on northern 
Admiral t y  I sl and. 

MzPzm MIGMATITE , GNEISS, AND FELDSPATHIC SCHIST (Mesozoi c and (or) Pal eozoi c)-- 
I 

According t o  Lathram and others (1959) this relatively poorly exposed u n i t  
on northern Admiralty I s l a n d  i s  complicated, and contains the following 
greenschist to amphibolite f a c i e s  rock types: quartz-andesine-hornblende- 
b i o t i  te amphi bol i te, andesi ne- garnet- pyroxene gnei s s ,  quartz-andesi ne- 
diopsi de-mi crocl ine-cal  c i  t e  gnei ss, quartz-a1 bi te-chl o r i  te-epi dote sch is t ,  
and quartz-a1 bite-cht erite-biotite-epidote sch is t .  

PC - CANNERY FORMATION (Lower Permian)--Graywacke, slate,  phyllite, and 
congl merate; ori g ina l  ly descrf bed by Loney (1964) from southeastern 
Admiral ty  I sl and, extended i nto northern Adml ral t y  (where i t  occurs on t h i s  
map) by Lathram and others (1965), and to the south to  Kupreanof Is1 and by 
M u f f l  er (1967) ;  the Kupreanof rocks are now known t o  be M i s s i s s i p p i a n  and 
Devonian (Jones and others, 1981; Brew and others,  1984), but a few fossil 
coll ec tl ons es t a  bl i s  h t h a t  some o f  the northern Admi ral ty  rocks are 
Permian. As mapped, t h i s  u n i t  i s  shown as the host rock for the Greens 
Creek massj ve sul f i  de depasi t ,  
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Grybeck, 1984; Souther and others ,  1979) and extends southward i n to  the 
Petersburg map-area where new in fomat ion  (Brew and others,  1984) shows 
t h a t  the Group there i s  as young as Alb ian  or Cenomanian, i .e. ,  l a t e  Early 
and early Late Cretaceous. The Brother 's Volcanics/Douglas Is land unit 
probably intertongues w i t h  the  Seymour Canal Fonnati on, probably near the 
top  of the  latter (Loney, 1964). As mapped. includes: 

Seymour Canal Formatton--Graywacke, sl ate, and minor conglomerate; 
composed 1 argely o f  vol canic debr is ,  except f o r  t h e  conglomerates, 
which a r e  polymictic and contain granitic clasts; most graywacke and 
sl ate  were t u r b i d 1  tes, but nothing more i s  known o f  the depositional 
environment; weathers dark greenish-gray, brownish g r a y ,  and very dark 
gray; graywacke and sl ateJargi 11 i t e  are 1 ocall y cal careous and 1 i ghter 
col wed;  sedimentary structures common, a1 though few directional 
features 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 units are massive and 10's o f  meters t h i c k ,  b u t  
most are 1 to 20 cm thick. Numerous f o s s i l  collections by Loney 
(1964) establ ished a Late Jurass ic  and Early Cretaceous age for the 
u n i t  on Admiralty Is1 and; t h a t  age has been c o n f i n e d  by subsequent 
col lec t ions  from Douglas Island (Ford and Brew, 1977), elsewhere i n  
the Petersburg  map area (Brew and o t h e r s ,  1984; Berg and others ,  
1972); named by Loney (1964) from exposures a t  the mouth o f  Seymour 
Canal on Admi ral ty I sl and;  name extended t o  the rest o f  Adml ral t y  
Is1 and by Lathram and others (1965), t o  northern Kupreanof Is land by 
Muf f l  e r  (1967), and t o  other parts o f  the Petersburg map area by Brew 
and o t h e r s  (1984); exposed on the main land ,  on is lands i n  Stephens 
Passage, and on Douglas and Admiralty Islands. On Douglas i s l a n d  t h i s  
u n i t  encl oses the Treadwet 1 "a1  bite d i  ori ten"; I I whi ch i s  the has t 
rock f o r  the Treadwell go1 d deposits. As mapped, i n c l  udes: 

Congl omerate Member o f  Seymour Canal Fonnati on--Massi ve t o  t h i  ck- 
bedded; pe bbl e- t o  co bbl e- s i  ze we1 1 -rounded cl as ts; poor1 y 
sorted; according t o  Lathram and others (1959) t h e  matrix i s  
graywacke and the most comon clasts are dark gray t o  black 
arg i l  1 i t e ,  bedded graywacke, 1 i ght- t o  medi urn-gray 1 imestone. 
marbl e, fel  s i t e ,  quar tz ,  cher t ,  granite, and quartz diori te; 
exposed on She1 ter Is1 and (as the She1 ter Formation o f  Bar ker 
(1957) and on northeastern Admi ral t y  I sl and. 

Dougl as 1 sl and Vol cani cs--Augi te- beari ng f l  ows, vol cant c breccia. and 
intercalated tuf f ,  vo1 canic graywacke, phyll i te and sl ate; andesi t i c  
t o  probably basaltic composition; weathers dark greenish-gray, gray, 
and green, general 1 y 1 i ghter col ored where fresh; re1 1 c t  augi t e  
p h e n o c r y s t s  cons p i  cuous i n most outcrops; pro ba bl y a few thousand 
meters th ick;  ind iv idua l  fl on or brecc ia  u n i t s  as much as a few 
hundred meters thick and graywacke, tuff, and s la te  lenses may also be 
t h a t  thick. No f o s s i l s  have been f o u n d  i n  this u n i t  i n  t h i s  map area; 
i t s  age i s  based on i t s  close associat ion with the  l o c a l l y  
foss i l  i f e rous  Seymour Canal  Fonation; named by Lathram and others 
(1965) on Admiral  t y  I sl and f rom exposures on Dougl as I sl and and the 
correl a t i  ve Brothers Vol cani cs on southern Admi ral t y  I sl and named by 
Loney (1964); exposed on the majn land ,  several islands i n  Stephens 
Passage, and on Douglas and Admiral t y  Is1 ands; t h e  best and 1 e a s t  
deformed or metamorphosed outcrops are on the main1 and coast just 
south o f  Berners Bay. See also Berg and others  (1972); Ford and Brew 



(1977a, 1978); and Page and others (1977). 

Undifferentiated Greenstone, Metapelltic Rocks, and Metasandstone--Mixed 
and undifferenti a t e d  rocks, general 1 y representing i ntertongui ng of 
the Seymour Canal Formation (KJss) and the Dougl as Is1 and Yo1 canics 
( ~ J s d ) ;  exposed on the mainland,  on a few islands i n  Stephens Passage, 
and on Dougl as I sl and. 

MAINLAND BELT 
This be1 t i s  f nfomally named t o  taci l  i t a t e  discussion o f  1) racks t h a t  have 
been metamorphosed t o  the extent that  the age and nature o f -  t h e i r  protol i t h s  
i s  highly uncertain, and 2) the granitic and other rocks t h a t  intrude them. 
The be1 t occupies the  northeastern corner o f  t h e  map-area. The rocks i n  t h i s  
belt ,  as well as some of those t o  the west i n  the  Gravina  belt,  make up the 
Coast  pl utonic-metamorphic complex as  d e f i n e d  by Brew and Ford (1984a,b,c). 
As mapped, i ncl udes the  T u l  sequa h sub- be1 t descri bed be1 ow. 

GRANODIORITE OF CENTRAL COAST METAMORPHIC-PLUTONIC COMPLEX AND ASSOCIATED 
MI GMATITES (Eocene)--Age i s based on prel i m i  nary K- Ar age determi nations by 
J.G. S m i t h  (written comnuns.. 1974, 1975) reported in Brew and Grybeck 
(1984), and on K-Ar determinations by Forbes and Engel s (1970), and Pb-U 
determinations by G. E m  Gehrels (Gehrels and others, 1983, 1984). The 
unS ts are s i m i l  ar i n  petrographic and fie1 d characteri s t i  cs t o  simil ar ly  
d a t e d  u n i t s  t o  the  south i n  the Sumdum, Taku River, Bradfield Canal and 
Ketchi kan quadrangles (Webster, 1984) and t o  the north i n  t h e  Skagway area 
(Barker and others, 1984). As mapped, d i v i d e d  into: 

Tern 9 M i  gmati  t e  Consi s t i  ng o f  Tonal i t e ,  Granodiori te ,  Sch is t ,  and Gneiss 
Invaded by Sphene-Beari ng Bi o t i  te-Hornbl ende Granodi ori t e ,  e t c  .-- 
Tonal i t i c  gneiss, t o n a l  i t e ,  and amphi bol i t e  f a c i e ~  hornbl ende- bioti te 
quartzofeldspathic s c h i s t  and g n e i s s ,  and calc-silicates fnvaded by 
the homogeneous Sphene-Beari ng B i  o t  i te-  Hornbl ende Granodi o r i  t e  Uni t 
(Tegd); exposed mai nly i n  the  Ta ku Gl aci er part o f  the Juneau 
Icefield,  

Tegd Sphene-Beari ng B i  o t i  te-Horn bl ende Granodi orl te--Homogeneous , nonfol i ated 
t o  poorly f o l i a t e d ;  medium- t o  coarse-grained; color index 6 to 25; 
1 i g h t  gray t o  b u f f  fresh, weathers darker gray; euhedral sphene 
crystals ( t o  4 mn) comnon; b i o t i t e  1 ocally dominant  over hornbl ende; 
v a r i  es t o  quartz monzoni te ;  m i  nor  b i o t i t e  a1 as kt t e  and magnetite; 
petrographic features i ncl ude $1 i ghtl y i nequi granul ar, hypi d i  omorphic- 
granular texture; zoned (An4 -An2 ) subhedral plagioclase; u n i t  i s  
widely exposed adjacent t o  t \ e In ? ernational Boundary i n  the eastern 
part o f  the map area; probably a s e r i e s  o f  u n d i f f e r e n t i a t e d  composite 
pl utons. 

L E E  Porphyrl t i  c Hornbl ende-Bioti t e  Quar t z  Monzonf te,  Monzodiori t e  and 
Granodi ori te--Local 1 y porphyri t i  c; unfo l  i ated to sl i ghtl y fol i a ted ;  
medium-grained; color i n d e x  4 to  25; gray t o  b u f f  fresh, weathers t o  
darker gray; rare m a f i c  inclusions; petrographic features include 
sl i g h t l  y inequigranul ar, hypidiomorphic-granul ar texture;  b i o t i t e  more 
abundan t  t h a n  hornblende; as much as 20 percent euhedral t o  subhedral  
K-spar phenocrysts up t o  3.5 em 1 ocal ly; u n i t  exposed in northeastern 
part o f  t h e  map area n o t  f a r  from the  International Boundary. 



GRANODIORITE AND TONALITE OF COAST PLUTONIC-METAMORPHIC COMPLEX AND 
ASSOCIATED MIGMATITES (pa l  eocene)--Age i s  based on Pb-U determi n a t i o n  on 
z i r c o n s  by G. E. Gehrel s (Gehrel s and others ,  1983, 1984); as mapped, 
d i v i d e d  i n t o :  

Q!!Y M i  gmati t e  and Gnei ss--Compl ex o f  homogeneous b i o t i  t e -  hornbl  ende and 
hornbl  ende- b i  o t i  t e  t ona l  i ti c and granodi  o r i  t i c  gneiss w i t h  1 ocal  areas 
o f  d i v e r s e  migmati  te;exposed i n  western p a r t  o f  t he  Juneau I c e f i e l d .  

m! Hornbl ende-B io t i  t e  Granodi o r i  t e  and Tonal i te- -Genera l l y  homogeneous, 
s l  i g h t l  y t o  we1 1 f o l  i a ted ;  f i n e -  t o  coarse- g r a i  ned; co l  o r  index  8-20; 
weathers l i g h t  gray, l i g h t  t o  medium gray  f resh ;  exposed as s tubby 
s i l l - 1  i ke bodies i n  t he  Juneau I c e f i e l d  area between the  l a r g e  Sphene- 
Bear in  B i  o t i  te-Hornbl  ende Granod io r i  t e  bodies and t h e  " s i l l  be1 t" 
rocks  9 see be1 ow); a lmost a1 ways engul f e d  w i t h  Assoc ia ted M i  gmati t e  
and Gneiss u n i t  (Tpmg). 

INTRUS IVE ROC KS OF COAST PLUTONIC-METAMORPHI C COMPLEX SILL BELT AND 
ASSOCIATED MIGMATITE (Upper Cretaceous and ( o r )  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); l o c a t e d  no r t heas t  o f  Coast Range 
megalineament (Brew and Ford, 1978). Regional aspects o f  t h i s  be1 t 
discussed by Brew and o the rs  (1976); Brew and Ford (1981, 1984c; 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 on t h e  bas is  o f  
Pb-U de termina t ions  by G. E. Gehrel s on z i r cons  f rom rocks  i n  t h i s  map area 
and i n  t h e  Sumdum quadrangle t o  t h e  southeast  (Gehrels and others,  1983, 
1984). As mapped, d i v i d e d  i n t o :  

l!% M i  gmati t e  C o n s i s t i n g  o f  S c h i s t  and Gneiss Invaded by Tonal i te - -  
Amphi bo l  i t e  f a c i e s  (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 ;  s c h i s t  and gneiss a re  f i n e -  
t o  medium-grained, 1 ocal  l y  i n c l  ude ca l  c - s i l  i ca te  1 ayers, and t y p i c a l  l y  
weather r us t y ;  i nvader  i s  g e n e r a l l y  t he  B i  o t i  te-Hornbl ende and 
Hornbl ende-B io t i  t e  Tonal i te,  e tc .  u n i t  (TKto), cha rac te r i zed  by i t s  
f o l  i a t i  on and 1 ocal  a1 i gned horn b l  ende phenocrys ts;  mapped mai n l  y i n 
the  eas te rn  marg in  o f  t he  Coast p l  utonic-metamorphic complex s i l l  be1 t 
and extends severa l  k i l ome te r s  t o  t h e  east;  success i ve l y  invaded by 
younger neosomes t o  the  eas t  and can be recognized as paleosomes i n  
a lmost  a l l  m i  g n a t i  t e s  o f  t h e  Coast p l  u t o n i  c-metamorphic complex; see 
Ka r l  and Brew (1983, 1984) f o r  f u r t h e r  i n f o rma t i on .  

TKto - B i  o t i  te-Hornbl  ende and Hornbl ende-Bi o t i  t e  Tonal i te,  Qua r t z  D i  o r i  te ,  and 
M i  no r  Granodi o r i  te--Homogeneous, we1 1 - f o l  i ated, non-1 ayered; 1 o c a l l  y 
1 i neated; medi um- t o  coarse- g r a i  ned; co l  o r  i ndex averages 25, range 12 
t o  40; g ray  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; some bodies have d i s t i n c t i v e  
s k e l e t a l  garnet;  i n c l u s i o n s  and sch l  i e r e n  o f  d i o r i  ti c composi t ion 
common; gneiss i n c l  us ions  occur  1 o c a l l  y; pe t rog raph ic  f e a t u r e s  i n c l  ude 
equi  granul  a r  t o  s e r i  a t e  t ex tu re ;  u n i t  t rends  nor thwest  through t he  
no r t heas t  p a r t  o f  t he  map-area and i n c l  udes t h e  Mount Juneau, 
Mendenhall , Lemon Creek G l  a c i e r ,  and Car l  son Creek p l  utons o f  Ford and 
Brew (1973, 1977b) and Brew and Ford (1977). 

METAMORPHIC ROCKS OF COAST PLUTONIC-METAMORPHIC COMPLEX (Upper Cretaceous 
and ( o r )  Pal eocene)--This p rog ress i  ve l  y metamorphosed be1 t forms t h e  western 
edge o f  t he  Coast p l  utonic-metamorphic complex; t he  western p a r t  ad j o i ns  



TKcs - 

TKs - 

TKbs - 

the  1 ow-grade metamorphic rocks o f  the  Gravina Be1 t. The rocks a re  i n  
general s u f f i  c i  ently metamorphosed t h a t  no o r i  gi  nal textures o r  s t ruc tures  
remain. The protal i ths must  have included a va r i e ty  o f  cl a s t i c  rocks, 
domi nantl y fine-grained, but al so some sandstones and congl omerates. The 
f ine-grai  ned sediments probably occurred i n  th icker  units than the coarser- 
grained. Other proto l i ths  were llmestones 10's t o  100's o f  m t h i c k ,  
sediments and volcanic rocks o f  in termedia te  t o  mafic composition, and 
probably some i ntennediate t o  m a f i c  sill-1 i ke intrusions. Fossil s 
collected i n  the v i c i n i t y  of Juneau (Ford and Brew, 1977b; Brew and Ford, 
1977) and in the  Tracy Am area (Brew and Grybeck. 1984) suggest t h a t  Lower 
Permian and Upper Tr i a s s i c  rocks fonn pa r t  of the  proto l i th ;  prox imi ty  t o  
the  Gravina be1 t suggests t h a t  some o f  the p ro to l i th s  may have been o f  
Jura-Cretaceous age. Brew (1983) and Brew and Ford (1983, 1984a) argue 
t h a t  these rocks a re  the metamorphosed egui val en ts o f  rocks i n the  upper 
p a r t  (Permian and Tr ia s s i c )  o f  the  Alexander Be1 t sect ion,  ra ther  t h a n  a 
separate tectonostra t igraphic  terrane (or  te r ranes)  as espoused by Berg and 
others (1978). The age o f  metamorphism i s  in terpreted t o  be Late j 

Cretaceous and(or) Early Tertiary (Brew and Ford, 1984a, b, c ) ;  Gehrels and 
others (1983, 1984). As mapped, d i v i d e d  in to :  

Phyllite--Dominantly well f o l i a t e d  and comnonly l i n e a t e d  dark gray very 
f ine- t o  fine-grained phyll i t e  with minor t h i n  dark gray semischist 
i n t e r l  ayers,  weathers medium t o  dark gray; some ex tens ive  areas o f  
in ter layered green phy l l i t e  t h a t  weathers l i g h t  green; the former are  
probably derived from a f ine  grained c las t ic  section; t h e  l a t t e r  from 
e i t h e r  t u f f s  o r  f ine -gra ined volcanogenic sediments; metamorphic grade 
general 1 y 1 ncreases from prehni te- purnpel 1 yi  t e l l  ow greenschis t f aci es 
i n  the  southwest t o  upper greenschist  f a c i e s  i n  t h e  northeast ;  exposed 
discontinuously between the Coast Range megalineament and t h e  
In t rus i  ve Rocks o f  Coast  Pl utonic-Metamorphi c Complex S i l l  Be1 t, e tc .  
u n i t .  T h i s  u n i t  i s  the hos t  rock f o r  the  A-J gold-quartz s t r i nge r  
lode deposits. 

Chl o r i  t e  Schist ,  Greenschi s t ,  and Greenstone--Chl ori  te- and hornbl ende- 
s c h i s t ;  m i  nor green semischfst, sl a t e ,  metagraywacke, and f i  ne-grai ned 
bl ack marbl e and 1 imes tone; exposed between Coast Range megal ineament 
and the  In t rus i  ve Rocks o f  Coast-Pl utoni c-Metamorphi c Complex S i l l  
Be1 t, etc. unit between Mendenhall Gl ac ie r  and Taku In1 e t  and between 
Stephens Passage and t h a t  same u n i t  southeast o f  Taku Inlet. 

Schist ,  Undivided--Includes c h l o r i t e  s c h i s t ,  greenschist ,  b i o t i t e -  and 
garnet- b i  o t i  t e  s c h i s t ,  hornbl ende and garnet- horn bl ende schi s t ,  cal c- 
s i l i c a t e  s c h i s t ,  marble, and quar tz i te ;  exposed between the Coast  
Range megalineament and t h e  Intrusive Rocks o f  t h e  C o a s t  Plutonic- 
Metamorphic Complex S i l l  Be1 t, etc.  u n i t .  

Bio t i t e  Schist--Dominantly well f o l i a t ed  and l i n e a t e d  b i o t i t e  s c h i s t ,  
l  esser  amounts o f  interl ayered b i  a t i  t e  semischi s t  and hornbl ende 
schist and semischist;  fine- t o  medium-grained; weathers grayish- 
brown, browni s h- gray fresh; fonns craggy ri dges and steep sl opes ; 
metamorphic grade general l y i ncreases from southwest to northeast ,  i n  
a Barrovian faci  es s e r i e s ,  from greenschist f a c i e s  t o  upper 
amphi bol i t e  f a c i  es; mineral isograds marking the  f i  rst occurrence o f  
b io t i t e ,  garnet, staurol  i t e ,  and kyani t e  trend north-northwest and 
appear t o  steepen northeastward; exposed between t h e  Coast Range 



megal ineament and the  S i l l  Be1 t t o  the nor theas t  and i n  screens and 
pendants between the re  and t he  I n t e r n a t i o n a l  Boundary. 

TKhs - Hornblende S c h i s t  and Semischist--Poor ly t o  we l l  f o l  i a ted ,  l o c a l l y  
1  i neated, i n t e r l  ayered hornbl ende sch i s t ,  semischist ,  and 1  esser 
amounts o f  b i o t i t e  sch is t ;  f i n e -  t o  coarse-grained; weathers greenish- 
gray, dark greenish-gray f resh;  probably der ived from i ntennedi a te  t o  
maf i c  vo lcan ic  f lows, t u f f s ,  o r  vo lcan ic  sediments, bu t  some may be 

- from f i  ne-grai  ned s i l l  s; metamorphic grade increases towards t he  
nor theast  from upper greenschis t  fac ies  t o  amphi bol i t e  fac ies  and i s  
compati b l  e  w i t h  metamorphic f ac ies  o f  nearby B i o t i t e  Sch i s t  and 
Semi sch i  s t  u n i t  (TKbs) ; exposed on1 y  i n  re1 a t i  ve l  y  small  e l  ongate 
masses more o r  l e s s  i n  o r  on e i t h e r  s ide  o f  t he  S i l l  B e l t  near Juneau, 

Micaceous and Non-micaceous Q u a r t z i  te - -Quar tz i  t e  and q u a r t z i  ti c  sch i  s t  
commonl y conta i  n i  ng whi t e  m i  ca and 1  o c a l l  y cons p i  cuous p y r i t e ;  m i  nor  
b i o t i t e  s c h i s t  and c a l c - s i l i c a t e  rock; some q u a r t z i t e  probably  i s  
metachert;  exposed i n  re1 a t i  v e l y  t h i n  u n i t s  associ ated w i t h  t he  Sch i s t  
(TKs) and Phy l l  i t e  ( T K ~ )  u n i t s  near Juneau. 

TKmb - Marble and Cal c - S i l  i cate Granofel s--Poor1 y f o l  i ated, ra re1 y 1  i neated 
marbl e, ca l  c - s i l  i c a t e  granofe l  s  and s c h i s t  i n t e r 1  ayered w i t h  h i  ghl y 
v a r i a b l e  amounts o f  ca l  careous s l  ate, p h y l l  i te, b i o t i t e  and hornbl ende 
sch is t ;  f i n e -  t o  coarse-grained; weathers wh i te  and 1  i ght gray o r  
y e l l  owish-gray, whi te,  and 1  i ght gray f resh;  commonl y forms 
d i s t i  n c t i  ve, p o o r l y  vegetated outcrops; d e r i  ved from 1  imestone and 
va ry ing  amounts o f  i nte rca l  ated sediments; some marbl e  masses are 
several  hundreds o f  m t h i c k  and may have been r e e f o i  d  1  imestones ( o r  
a1 t e r n a t i  v e l y  may s imply be 1  arge detached f o l d  hinges o r  a  
combination o f  the two); o thers c o n s i s t  o f  l-cm t o  10-cm sca le  l aye rs  
i n t e r c a l a t e d  w i t h  equal amounts o f  b i o t i t e  sch is t ;  i n  t he  l a t t e r  case 
they  are  mapped as t h i s  u n i t  t o  emphasi ze the  presence o f  the  
metacarbonates; mapped as elongate lenses w i t h i n  S c h i s t  (TKs), B i o t i t e  
Sch i s t  (TKbs), and B i o t i t e  Gneiss (TKbg) u n i t s  and as screens w i t h i n  
the  i n t r u s i v e  bodies t o  t he  nor theast  o f  t h e  S i l l  Be1 t. 

TKbg B i o t i t e  Gneiss--Dominantly we1 l - f o l  i a ted ,  we l l -1  ayered, 1  o c a l l y  1  ineated 
f i n e -  t o  coarse-grai  ned quartz-  b i  o t i  t e - f e l  dspar gneiss w i t h  1  esser 
amounts o f  ga rne t -quar tz -b io t i  t e -p l  ag ioc l  ase s c h i s t  and s t i l l  1  ess 
hornbl ende-pl ag ioc l  ase s c h i s t  and gneiss; weathers gray ish-  brown, gray 
fresh; probably  der ived from the same p r o t o l i t h s  as the P h y l l i t e  (TKp) 
and B i o t i t e  S c h i s t  (TKbs) un i t s ;  genera l ly ,  bu t  no t  exc lus i ve l y ,  l i e s  
t o  the nor theas t  o f  those un i t s ;  exposed i n  i s01  ated screens w i t h i n  
the  g r a n i t i c  rocks nor theast  o f  t he  S i l l  Be l t ,  

TKhg Hornbl ende Gnei ss--Moderatel y t o  poor1 y f o l  i ated and 1  ayered medi um- t o  
coarse-grai  ned hornbl ende gneiss w i t h  1  esser amounts o f  hornbl ende and 
b i o t i  t e  sch is t ;  weathers greenish-gray o r  g ray i  sh-green, dark 
greenish-gray f resh;  probably  der ived from same p r o t o l  i t h  as 
Hornblende Sch i s t  and Semischist  u n i t  (TKhs); crops ou t  as i r r e g u l a r  
and e longate masses w i t h i n  t he  g r a n i t i c  rocks t h a t  extend t o  t h e  
I n t e r n a t i  onal Boundary. 

TKmm - Mica-Quartz Sch i s t  and Gneiss--Dis t i  n c t i  ve 1  i ght co lored muscovi t e - r i c h  
f o l  i ated rock; gnei s s i c  o n l y  i n  h i  gher-metamorphi c-grade areas; 



probably derived from some kSnd o f  f e l s i c  vol canic or grant ti c rock; 
exposed only southeast of Juneau i n  association w i t h  the Phyllite 
(TKp) and S c h i s t  (TKs) un i ts .  

Mi gmatl t i  c Gnei ss--Mi gmati t i  c schi stose 1 ayered b i o t i t e -  and horn bl ende- 
bi oti t e  gneiss; exposed i n wes t-central and northwestern part o f  
Juneau Tcefield, 

Metamorphosed and Unmetamorphosed D l  abase, Gabbro, Hornbl ende Diori t e  , 
Metadiorite, and Amphibol ite--Exposed only west o f  P o i n t  Bishop on 
Taku Inle t ,  and on P i c k e t  Gate Crags and south of Vaughan Lewis 
Glacier ,  Juneau Icefjeld. 

TKum 
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Ultramafic Rocks, Undifferentiated--Small intrusive plug of medium- 
gra ined  peridotlte exposed west of North Branch o f  Norris GI acier. 

INTRUSIVE ROCKS OF ADMIRALTY-REVlLLAGIGED6 PLUTONIC BELT AND ASSOCIATED 
MI GMATITE (Upper Cretaceous )--General age re1 a ti ons a1 1 uded t o  previously 
under Gravina Belt. As noted i n  t h a t  section, these plutons are about 90 
Ma; i n  general, they have narrow thermal metamorphic aureoles t h a t  are 
superposed on deformed and l ow- grade reg! onall y metamorphosed country 
rocks. Here i n  the Mainland Belt a f u r t h e r  complication i s  l o c a l l y  
present: par ts  (but  not  a l l )  o f  some o f  this  same family o f  plutons may 
have been involved in the  d e f o n a t i o n  and progressive low- t o  high-grade 
metamorphism i n  l a t e s t  Cretaceous and earliest Tertiary time tha t  gave rise 
t o  the Metamor phi c Rocks o f  the Coast PI utoni  c-Metamorphi c Compl ex u n i t  
described above. Thus, the metamorphic age given for those rocks d i f f e rs  
from the emplacement age given for this family o f  plutons.  An alternative 
would be to ass1 gn the same metamorphic age t o  these plutons, b u t  t h a t  i s  
e q u a l l y  inadequate because not a l l  o f  them show metamorphic features. As 
mapped, divided in to :  

_14"9f Mi gmati te--Vari ed mi gmati t i  c rocks, mai nl  y agmatl t e  and i rregul ar banded 
gnei ss, w i  t h i  n the Horn bl ende-Bi o t i  te  Tonal i t e  and Granodi ori t e ,  e tc .  
u n i t  (Kgd); the g r a n i t i c  leucosomes generally resemble the main rock 
types i n  the below-mentioned u n i t  (Kgd); the metamorphic melasomes are 
f ine-  t o  medium-grained ( g a r n e t - )  b i o t i t e  hornfel s ,  schist, and 
semischist; crops out only southeast o f  Taku Inlet.  

Harnbl ende-8 t o t i  t e  Tonal i te  and Granodi or1 t e ,  Quartz Monzodi or? t e ,  
Quar tz  Di or1 te ,  and D i  ori te--Fol i a t e d  t o  massive equi granul ar; a v e r a g e  
grain size i s  medium, locally fine-grained near some margins; l o c a l l y  
plagioclase-porphyritic; color index 15  t o  30; l i g h t  t o  medium gray 
fresh, weathers medium gray to d a r k  gray; exposed on the mainland 
south s f  Taku Inl e t ,  

TULSEQUAH SUB-BELT 
This belt i s  informally named t o  f a c i l i t a t e  discussion of the low-pressure, 
h i  gh temperature metamor phi c f a c i  es serf es rocks and unmetarnorphosed vol can! c 
rocks that  occur near the I n t e r n a t i o n a l  Boundary i n  the eastern part o f  the 
Coast plutonic-metamorphic complex (Brew and Ford, 1 9 8 4 ~ ) .  These rocks occur 
i n  associ a t i  on w i  t h  the Sphene-Beari ng B i o t i  te-Hornbl ende Granodf ori t e  
(Tegd), Porphyritic Hornblende Quartz  Monzonite. Monzodiori te,  and 
Granodi or$ t e  (Tegm) , and Mi gmati t e  (Temg) uni ts des c r i  bed prevf ousl y near the 
beginning o f  the Mainland Belt unit descriptions. As mapped, d i v i d e d  i n t o :  . 



Tes v - SLOKO GROUP (~ocene)--Pyrocl a s t i  c vo1 can1 c rocks, ranging from tuff t o  coarse 
ash-fa l l  breccias; minor sedimentary rocks; andesite, trachyte, daci te ,  
rhyol i t e ,  minor andesi t e  and basal t fl ows; weather dark purpl e, green, 
gray, reddish brown, and white;  u n i t  first described by Aitken (1959) from 
exposures south o f  A t 1  fn, B . C . ;  age i s  inferred from the intimate 
associ  a t 1  an o f  the vol cani cs w i t h  the Sphene-Bearing B i  a t 1  te-Horn bl ende 
Granadiori  t e  ( ~ e g d )  u n i t  on the north s ide  a f  Mount Nelles, discussed by 
Souther (1971); exposed only close t o  the International Boundary i n  the 
Juneau Icefield (Forbes, 1959) and passi bly in an area south o f  the Vaughan 
Lewis GI acl  er t h a t  i s  nut shown on the map, 

Tehq BIOTITE-QUARTZ HORNFELS (Eocene)--Protolith interpreted to be a quartz-rich 
sediment probably unlike those o f  any o f  the units described previously 
among the Metamorphi c Racks o f  the Coast PI utoni  c-Metamorphi c Cmpl ex; 
exposed discanti nuausl y a1 ang the Internati anal Boundary i n the Juneau 
Icefield,  

Tehv 
7 

HDRNBL€NQE AND ALBITE-EPIDOTE-CHLORITE HORNFELS (Eocene)--Pratolith 
interpreted t o  be r e l a t i v e l y  undefamed intennedlate to  mafic  volcanic  
rocks o f  "map-unit 4" o f  Souther (1971) ;  rel ict  breccias,  tuff-breccias, 
and t u f f s  locally recognizable; exposed qu i te  extensively i n  the  upper 
Hades Highway-Devils Paw p a r t  o f  the Juneau Icefield 
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