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INTRODUCTION

Southeastern Alaska is underlain by Quaternary surficial
deposits and by sedimentary, volcanic, intrusive, and
metamorphic rocks ranging In age from Quaternary to
Proterozoic(?). We have classified these rocks into map
units on the basis of their age and lithic type, rather than
their formally recognized names, in an effort to emphasize
the regional distribution of lithically simitar and generally
coeval geologic units. The distribution, lithic components,

age. strafigraphic or intqusive relatlons, and metamorphic
and structural charactenstics of the map uniis are described
below in the Description of Map Units. The ages of map
units are shown on the Correlation of Map Units, and the
general lithic types of the units are listed in the Description
of Map Unlis (see map sheet). Table 1 references all
formally recognized geologic units in southeastern Alaska
o our map units and to the geographic regions in which
they are found.

Table 1. Formally recognized lithic units, their map symbols, and the geographic reglons of southeast Alaska in which they

are found.
Fomally recognized unit Map symbol Geographic region
Admiralty Island Volcanics Tv Admiralty [sland
Barlow Cove Formation RPsv Northern Admiralty Island

Bay of Pillars Formation Ss, Sc, Scg, SOav
Black Cap Limestone De

Bokan Mountain Granite Jgr
Bowser Lake Group JMsv
Brothers Volcanics KJv

Bumt lsland Conglomeraie LE
Cannery Formation Ps, MDsv
Cedar Cove Formation Bs, Dc, Deg
Cenoiaph Volcanics Tv

Chapin Peak Formatian |’V
Comuwallls Limestone ®e
Coronados Volcanics Dsv
Descon Formation S0s, SOv, 50sv, SOsve
Douglas Island Volcznics Kdv, Kdsv
Edgecumbe Volcanics QTv
Freeburn assemblage Ksvm
Freshwater Bay Formation Dv
Gambier Bay Formation ROsv, ROc
Goon Dip Greenstone ®b
Gravina Istand Formation KJs, Klv
Halleck Formation Ps, Pv
Hamilton Island Limestone ®e

Kuiu Island and nothern Prince or Wales
Island regions

Glacier Bay region

Southern Prince of Wales [sland

Coast Mountains

Islands in southern Stephens Passage

Keku Straits area and west of Etolin
Island

Admiralty and Kupreanof Islands

Eastern Chichagof Island

West of Glacier Bay

Gravina lsland

Keku Stralts area

Westermn Prince of Wales Island region

Prince of Wales Island reglon

Jureau area

Kruzol Island

Westem Chichagof Island

Waestern Chichagof Island

Admiraity Island

Western Chichagof Island

Gravina and Annette Islands

Keku Stralts area

Keku Straits area
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Gehrels: Department of Geosciences
University of Arizona
Tucson, Arizona 85721
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Fullerton, California 92632



Table 1. Formally recognized lithic units, their map symbols, and the geographic regions of southeast Alaska in which they

are found —Continued.

Formally recognized unit Map symbol Geoaraphic region

Hazelton Group JMsv Coast Mountains

Heceta Limestone Se, Scg Prince of Wales Island region

Hood Bay Formation SOs Southem Admiralty Island

Hound Island Vofcanics Bv Keku Straits area

Hyd Formation Rsv, BPsv Admiralty Island

Hyd Group Rv, Rsv, ke Kekn Straits and Annette and Gravina
Islands

lyoukeen Formation Mc Eastern Chichagof Istand

dualin Diorite JRd Along east shore of Lynn Canal

Karheen Formation Ds, Deg Annette and western Prince of Wales
istands

Keku Volcanics E3Y Keku Straits area

Kelp Bay Group Ksvm Western Chichagof and Baranof Islands

Kennef Creek Limestone Sc, Scg Eastern Chichagof lsland

Khaz Formation Ksvm Western Chichagot and Baranof lslands

Klawak Formation Ps Western Prince of Wales Island region

Kootznahoo Fonmation Ts Admiralty, Kulu, and Zarembo Islands

Kuiu Limestone Sc, Scg Kuiu and northem: Prince of Wales
Islands

Ladrones Limestone Pc Western Prince of Wales Islands reglon

La Perouse gabbro Tgb West of Glacier Bay

Nehenta Formation TRsv Gravina lsland

Peratrovich Formation Mc Western Prince of Wales Istand region

Pinnacle Peak Phyllite Ksvn Western Chichagof and Baranof Istands

Point Augusta Formation Sc, Ss Eastern Chichago! Island

Port Refugio Formation Dv, Dsv Western Prince of Wales [sland region

Puppets Formation 13 Gravina lsland

Pybus Formation Pc Keku Straits area, Admiralty Island,
angd west of Etolin Island

Pyramid Peak Limestone Sc Glacier Bay aresa

Rendu Formation 0Ssc Glacier Bay area

Retreat Group ROsv Admiralty sland

Sagnaw Bay Formation PDsv Keku Straits area

Seymour Canal Formation KJs, KJv Etolin-Kupreanol Islands, Admiralty
island, and on mainland near Juneau
and Petersburg

Shelter Formation KJs, Kdsv Southern Lynn Canal

Sitka Graywacke Ks Western Chichagof and Baranof island

Sloko Group Tv Coast Mountains northeast of Juneau

Si, Joseph Island Volcanics Dsv Western Prince of Wales Island region

Stephens Passage Group Kds, KJv, Klsv Etolin-Kupreanof islands, Admiralty
Island, and on mainfand near Juneau
and Petersburg

Texas Creek Granodiorite ko Coast Mountalns northeast of Ketchikan

Tdal Formation Se, Ss Glacier Bay area

Topsy Formation Ts West of Glacier Bay

Treadwell Slate KJs Near Juneau

Valdez Group Ks, Kv, Ksv, West of Glacler Bay

Wadleigh Limestone Dc Western Prince of Wales Island reglon

Wales Group pOmsv, pOm¢ Southern Prince of Wales Island region

Waterfall Greenstone Kvm Western Chichagof Island

Whitestripe Marble T|e Western Chichagof island

Willoughby Limestone Sc Glacier Bay area

Yakataga Formation QTs West of Glacier Bay




The rocks of southeastern Alaska have been classified
into four principle categories: (1) stratifled rocks. (2)
undivided stralified and {or) metamorphosed and (ov)
deformed rocks, {3) highly metamorphosed and (or)
deformed rocks; and (4) intrusive rocks. The categorties of
units are defined as follows:

Units of the stratified rocks category consist of
sedimentary and (or} voleanic rocks, and in some areas
their rtegionally metamorphosed and {or) deformed
equivalents, that generally conform to the Law of
Superposiion  (North  American  Commission  on
Stratigraphic Nomenclature, 1983). Strata that belong to a
particular unit in this category are generally similar in lithic
type. stratigraphic position, and age of deposition and are,
uniess otherwise noted, interpreted 1o be generally
comelative. Such strata generally constitute formations,
fithic components of formations or aroups, or unnamed
geologic units of formation rank. An example of a unit %l
this type is S¢, which includes Silurian carbonate rocks that
(1) constitute the predominant rock type in the Heceta,
Kuiu, Willoughby, and Pyramid Peak Limestones, and at
least part of the Kennel Creek Umestone, (2) are a
subordinate component in unils composed predominantly
of Silurtan clastic strata (Bay of Pillars, Point Augusta, and
Tidal Formations), and (3) belong to unnamed geologic
units of formaton rank.

Unlts of the undivided stratified end (or)
metamorphosed and (or) deformed rocks category
comprise stratified rocks and (or) their metamorphosed
and (or) deformed equivalents that were not assigned to
other categories of unils because (1) their degree of
deformation and {or) metamorphism are poorly known, (2}
they are found in geologic units that grade from relatively
intact stratigraphic sequences to metamorphic or structural
units, or (3) they are known or interpreted {0 include two
or more geologic units of formation rank that are not
generally coeval. Most units of this category probably
consist of, or were derived from, several stratified units of
formalion rank. These units are classified according to the
probable minlmum and maxlmum depositional age and
the main lithic type of their constituent sirata, An example
of this type of map unit is ROsv, which consists of poorly
known sedimentary and volcanie rocks of probable Triassic
to Ordovician age that are stratified In some areas and are
regionally metamorphosed and deformed in others.

Units of the highly metamorphosed and (or) deformed
rocks category comprise rocks that were regionally
metamarphosed and (or) deformed 10 2 degree that thelr
primary stratigraphic relations are not preserved (that is,
the rocks do not conform to the Law of Superposition)
(North  American  Commission on  Stratigraphic
Nomenclature, 1983). We assigned such rocks of
southeastern Alaska to two types of units:

(3} Structural units, which consist of rocks that are
deformed or disrupted to a degree that their primary
stratigraphic refations are no longer preserved. Such
units in southeastern Alaska constitute a melange
(denoted by a lower case ‘‘m’* at the end of the unit
symbol) and a belt of regionally disrupted rocks
{denoted by a lower<ase “d" at the end of the unit
symboll. Map units in the melange are classified

according {o the probable age of formation of the
melange, rather than the depositional age of the
constituent strata, and to the principle lithic tvpe of the
strata. The nature and age of the melange and of the
rocks in each unit are dlscussed in the Description of
Map Ubpits. For example, unit Ksvm consists of
sedimentary and volcanic rocks (and thelr delormed
and metamorphosed equivalents) that belong 1o a
melange that formed during Cretaceous time.

The belt of regionally disrupted rocks has some
characteristics of a melange, but the stratigraphic and
(or) structural relations between varous lithic
components of the belt are unceriain. Map units in this
belt are classified according to the main lithic type and
the probable age of deposition of the constituent
strata. The nature and age of the belt and of the rocks
in each unit are described in the Description of Map
Units. For example, unit KDsd conslsts of clastic
sedimentary rocks of Cretaceous through Devonian
age that belong to a belt of strongly disrupted and
deformed rocks.

(2} Metamorphic units, which comprise rocks in which
primary stratigraphic relations were obliterated during
regional metamorphism, Metamorphic units are
classified according to the probable lithic type and
depaositional age of protoliths and are denoted by a
lower case "“m" preceding the lthic term in the unit
symbol. Their metamorphic rock types and the nature
and age of metamorphism are discussed in the
Description of Map Units. For example, unit pTmsv
consists of metasedimentary and metavolcanic rocks
(generally schist and greiss) derived from pre-Tertiary
sedimentary and volcanic rocks.

Units of the intrusive racks category consist of intrusive

rocks that are classified into map units according to their
age of emplacement (following the Decade of North
American Geology Geologic Time Scale {Palmer, 1983)),
and to their predominant rock types (following the
Internatonal Union of Geological Sclences classification
scheme (Streckheisen, 1976)).

Areas in which intrusive rocks comtain a significant
component of country rock are shown by a sipple pattern
on the geologic map. These types of mixed rocks are
referred to as migmattes in some of the references cited
below. Where country rock predominates over inirusive
rock, the map unit coresponds to the country rock and the
stipple pattern indicates that a significant proportion of the
area [s underlain by younger intrusive rock. For example,
Tdassic to Ordovician sedimentary and volcanic rocks
(ROsv) on Admiralty [sland are patterned where they
contaln a significant proportion of younger intrusive rock.
Where younger intrusive rock predominates, the rocks sre
assigned to an intrusive unit and the stipple pattem
indicates that a significant proportion of the area is
underlain by older country rock. Intrusive unit TKg. for
example, is patterned where Paleccene and Cretaceous
granodlorite bodies contain abundant unmapped inclusions
or pendants of pre-Tertiary metasedimentary and
metavolcanic rocks elsewhere assigned to unit pTmsv.
Some stippled intrusive rocks confain unmapped inclusions
of country rock and are also intruded by younger igneous
rocks.
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DESCRIPTION OF MAP UNITS
[See foomotes in Comelation of Map Units for restrictions
on age designations)

SURFICIAL DEPOSITS
Qs Surficial sedimentary deposits (Quaternary)—
Unnamed lacustrine, fluvial, ¢olluvial, glacial,
beach, and marine deposits that are found in
many areas of southeastern Alaska

STRATIFIED ROCKS
[May Include metamorphosed and (or) deformed rocks}

QTv Volcanic rocks (Quaternary and Tertiary)—
Edgecumbe Voicanics {basalt, andesite, and
dacite} on Kruzof Island {Loney and others,
1975) and unnamed basaltic to rhyolitic
rocks on islands west of Prince of Wales
Island (Eberlein and others, 1983), on
Revillagigedo Island and mainland to east
(Berg and others, 1978. 1988). near
Alaska-British Columbia border east of
Wrangell Isiand (Elliott and Koch, 1981),
and on Zarembo, Kuiv, and Kupreanof
[slands (Brew and others, 1984). Rocks of
Holocene age were recognized east of
Wrangell Jsland (Eliott and others, 1981)
and on Kruzof Island (Loney and others,
1975), and basaltic rocks of Holocene and
(or) Pleistocene age are found on southem
Kupreanof Island (Brew and others, 1984,
1985) and perhaps at other localities. Most
volcanle rocks in this unlt on Zarembo,
Kupreanof, and Kuiu Islands are probably
correlative with rocks in the Tertiary volcanic
rocks unit {Tv)

QTs Sedimentary rocks {Quaternary and
Tertiary)—Pleistocene to Miocene marine
mudstone,  silistone,  sandstone, and
conglomerate {Yakataga Formation)
northwest of Cross Sound (Plafker and
Addicott, 1976, George Plafker, written
commun., 1984)

Tv Volcanic rocks (Tertiary)—Oligocene and Eocene
basait and andesite (Admiralty Island
Voicanics) on Admiralty lsland (Lathram and
others, 1965); unnamed Oligocene basaltic
rocks on islands in Jcy Strait {Hudson and
others, 1982); bassaltic rocks {Cenotaph
Volcanies) of Miocene and Oligocene age
along ¢oast northwest of Cross Sound (Brew
and others, 1978); unnamed Pliocene(?) and
Miocene(?) andesite in Glacier Bay {Brew

and Ford, 1985); and andesific 10 rhyolitic
tuff and breccia (Sloko Group) of Eocene
age northeast of Juneau (Brew and Ford,
1985: Souther, 1971). Volcanic rocks
northwest of Cross Sound are interbedded
with clastic strata belonging to the Topsy
Formation (unit Ts) (Brew and others,
1978), and the Admiraity Island Volcanics
contaln clastic strata that may be In part
corvelative with the Koofznahoo Formation
(unit Ts} (Lathram and others, 1965)

Sedimentary rocks (Tertiary}—Nonmarine

sandstone, shale, and conglomerate
(Kooznahoo Formatlon) in the Zarembo-
Kuiu Islands region (Brew and others, 1984)
and on Admiralty lsland (Lathram and
others, 1965), and marine calcareous
sandstone and siltstone (Topsy Formation) of
Miocene age norhwest of Cross Sound
(Brew and others, 1978; Marincovich,
1979). Age of the Kootznahoo Formation is
reported to be Eocene and Paleocene in the
Zarembo-Kuiu Islands region and Miocene to
Eocene on Admiralty Island (Brew and
others, 1984)

Sedimentary and volcanic rocks, undivided

(Tertlary}—Unnamed carbonaceous shale,
sandstone, and conglomerate of probable
Paleogene age and subordinate Oligocene
volcanic rocks near Haines (George Plafker,
writen commun., 1984; E.C. Robertson,
written commun., 1984; Campbell and
Dodds, 1983)

Sedimentary rocks (Cretaceous)—Sandstone

and mudstone turbidites and subordinate
conglomerate  (Sitka  Graywacke) on
Baranof, Chichagof, Kruzof, and Yakobi
Islands (Loney and others, 1975, Johnson
and Karl, 1985: Decker, 1980) and
regionally metamorphosed carbonaceous
slitstone, volcanogenic graywacke, mud-
stone, and minor conglomerate (Valdez
Group) north of Cross Sound (Brew and
others, 1978, George Plafker, written
commun,, 1984), Strata are interpreted to be
deep-water marne trench, slope-basin, and
fan deposits. The Sitka Graywacke is
moderately  deformed and  distupted,
regionally metamorphosed as high as
greenschist facies In some areas, and
thermally upgraded to homnblende-homfels
facles locally (Decker and others, 1979;
Johnson and Kasl, 1985). Common rock
types in metamorphosed regions south of
Cross Sound include metagraywacke and
argilite. Rocks north of Cross Sound are
regionally metarmorphosed from
subgreenschist facies to as high as
amphlbolite facies, producing graywacke
sermischlst, phyllite, slate, and layered schist,
semischist, and gnelss (Brew and others,



1978). These metasedimentary rocks are
correlated with strata in the Valdez Group to
northwest by lithic similarity (Brew and
Morrell, 1979) and by stratigraphic continuity
(Plafker and Campbell, 1979; Campbell and
Dodds, 1983). Early Cretaceous fossils were
found in the Sitka Graywacke on Kruzof
Island (Reed and Coats, 1941); minimum
age of these strata is constrained by Eocene
granodiorite (Tgd) on Baranof Island {Loney
and others, 1975). The Sitka Graywacke and
rocks north of Cross Sound are considered
to be Cretaceous in age on the basis of these
constraints and correlation with lithically
similar rocks in the Yakutat Group and
Valdez Group {Platker and others, 1977;
Brew and Morrell, 1979)

Volcanic rocks (Cretaceous)—Basalt and

basaltic tuff north of Cross Sound that are
deformed and regionally metamorphosed as
high as amphibolite facies (Brew and others,
1978; George Plafker, written commun,,
1984). Common rock types incfude schist,
gneiss, and amphibolite {Brew and others,
1978). Correlation with volcanic rocks in
Valdez Group to northwest indicates a
Cretaceous age (Plafker and Campbell,
1979; Brew and Morrell, 1979)

Sedimentary and volcanic rocks, undivided

{Cretaceous)—Interbedded sedimentary and
volcanic vrocks, and their metamorphosed
equivalents, that are correlative and
continuous with Cretaceous sedimentary (Ks)
and voleanic (Kv) rocks. Found north of
Cross Sound (Brew and others, 1978; Brew
and Morrell, 1979; Plafker and Campbell,
1979). Age constraints, lithic types,
metamorphic characteristics, and regional
correlations are similar to those described
above for Cretaceous sedimentary (Ks) and
volcanic (Kv) rocks.

Sedimentary rocks {Cretaceous and

Jurassic)—Marine graywacke and
mudstone, subordinate conglomerate and
andesitic to basaltic volcanic rocks, minor
limestone, and regionally metamorphosed
and deformed equivalents of these strata.
Metamorphic grade generally increases from
subgreenschist facies or nonmetamorphosed
on southwest to greenschist and in some
areas amphibolite facies to northeast. Rock
types in higher grade parts of unit are
primanily phyllite, schist, and gneiss. Strata
are queried on geologic map where
metamorphism and deformation, or lack of
stratigraphic information, make correfation
with sedimentary rocks of known Cretaceous
and Jurassic age uncertain. Regional
metamorphistn and deformation occurred
after Early Cretaceous time and prior to
deposition of the Kootznahoo Formation

(unit Ts) of Miocene to Paleocene age
(Buddington and Chapin, 1929). Fossils
range in age from Cenomanian or Albian to
Late and possibly Middle Jurassic (Berg and
others, 1972: Brew and others, 1984} Unit
consists of (1) the Gravina [sland Formation
and unnamed strata on Gravina Island (Berg
and others, 1978, 1988); (2) unnamed
strata on Annette Island, Revillagigedo
Island, southern Etfolin Island, and adjacent
parts of mainland (Berg and others, 1978,
1988: Eberlein and others, 1983); (3) the
Seymour Canal Formation (part of the
Stephens Passage Group) and its
metamorphic equivalents near Etolin and
Kupreanof lslands and adjacent areas of
mainland (Buddington and Chapin, 1929,
Brew and others, 1984); (4) an unnamed
unit of sandstone and mudstone in Keku
Strait (Muffler, 1967); (5) the Seymour
Canal Formaton on Admiralty [sland
(Lathram and others, 1965), northemn
Kupreanof Island (Brew and others, 1984),
and perhaps near Cape Fanshaw (Muffler,
1967: Buddington and Chapin, 1929); (6)
the now-abandoned Symonds Formation
(strata reassigned to the Seymour Canal
Formation) and the Shelter Formation on
islands in southem Lynn Canal (Barker,
1957; Brew and Ford, 1985); (7) the
Treadwell Slate and unnamed strata near
Juneau (Ford and Brew, 1973, 1977; Brew
and Ford, 1985); (8) part of the now-
abandoned Berners Formation (strata
reassigned, in part, to the Seymour Canal
Formation) northwesi of Juneau {Knopf,
1911, 1912; Martin, 1926, Buddington and
Chapin, 1929; Redman, 1984a; Brew and
Ford, 1985); and (9) argillite, siltstone, and
sandstone of probable Cretaceous and
Jurassic age south of Haines (George
Plafker, written commun., 1984)

Volcanic rocks (Cretaceous and Jurassic)—

Andesitic to basaltic flows, flow breccia,
agglomerate, and tuff (generally containing
conspicuous  clinopyroxene phenocrysts),
subordinate graywacke and mudstone, and
regionally metamorphosed and deformed
equivalents of these strata. Greenschist-facies
metamorphism in  some areas vyielded
common rock types of greenstone and
greenschist. Age constrained by
intertonguing  stratigraphic  relations with
Cretaceous and Jurassic sedimentary rocks
(KJs). Geologic and  geochemical
considerations suggest that some volcanic
rocks in this unit are genetically related to
Early Cretaceous ultramafic bodies (unit
Kumy} (Irvine, 1973, 1974) and possibly to
Early Cretaceous and (or) Jurassic diorite
(KJd) and gabbro (KJgb) (Berg and others,



1978, 1988). Unit consists of (1) volcanic
rocks (Gravina Island Formation) on Gravina
Island (Berg and others, 1978, 1988); (2)
unnamed rocks  on  Annette  and
Revillagigedo Islands and adjacent areas of
mainland {Berg and others, 1978, 1988:
Eberlein and others, 1983), (3) unnamed
rocks in the Etolin-Kupreanof Islands region
and adjacent areas of mainland (Brew and
others, 1984; Buddington and Chapin,
1929); (4} the Douglas Island Volcanics and
the Brothers Volcanics (part of Stephens
Passage Group) on and near Admiralty
Island (Lathram and others, 1965) and in
the Juneau area (Ford and Brew, 1973,
1977; Brew and Ford, 1985); and (5) part of
the now-abandoned Bemers Formmation
(strata reassigned, in part. fo the Douglas
Island Volcanics} northwest of Juneau
(Knopf, 1912; Martin, 1926; Brew and Ford,
1985)

Sedimentary and volcanic rocks, undivided

(Cretaceous and Jurassic}—Moderately
deformed ard metamorphosed graywacke,
mudstone, sandstone, and andesitic to
basaltic rocks. Stata belong to the Shelter
Formation in southemm Lynn Canal (Barker,
1957} and are undifferentiated correlatives of
the Treadwell Slate (unit KJs}, the Seymour
Canal Formation {unit XJs), and the Douglas
Island Volcanics {unit KJv) near Juneau
(Ford and Brew, 1973, 1977; Brew and
Ford, 1985}

Sedimentary rocks (Triassic)—Upper Trassic

conglomerate, limestone, and calcareous
siltstone and sandstone (Bumt Island
Conglomerate} west of Etolin Island (Karl,
1984} and on northwestern Kupreanof
island (Muffler, 1967); unnamed silty
limestone of Late Triassic age on small
istands between Etolin Island and northern
Prince of Wales island (Brew and others,
1984); and unnamed conglomerate and
sedimentary breccia of probable Late Triassic
age on east-central Prince of Wales Isand
{Buddington and Chapin, 1929, Eberlein
and others, 1983; Gehrels and others, 1387)

Volcanic rocks (rhyglitic to  basaltic)

(Triassic)—DBasaltic pillow flows, pillow
breccia, and breccia; rhyolitic tuff with
calcarecus interbeds, flow breccia, and
banded ash-flow tuff; and subordinate
andesitic breccia and aquagene tuff. Rocks in
most areas are moderately recrystallized and
deformed. Fossils from intertbedded rocks or
from conformable adjacent strata indicate
deposition during Norian and Camian time.
Unit consists of {1} rhyolite (part of the Hyd
Group) on Annette Island {Berg, 1982;
Gehrels and others, 1987); (2) rhyolite
(Puppets Formation: part of the Hyd Group)

and basalt {Chapin Peak Formation; part of
the Hyd Group) on Gravina Island (Berg,
1982, Berg and others, 1978, 1988,
Gehrels and others, 1986, 1987); and (3)
rhyolite and subordinate basalt {Keku
Volcanics) and basalt and andesite (Hound
Island Volcanics; part of the Hyd Group) in
Keku Strait (Muffler, 1967; Braw and others,
1984)

Sedimentary and volcanic rocks, undivided

(Triassic)—Black shale, shaly limestone,
siltstone, sandstone, conglomerate, and
limestone; {elsic, intermnediate, and mafic
flows; and minor black chert. Rocks vary
from relatively unmetamorphosed to as high
as greenschist facies. Common rock types in
higher grade areas include phyllite. slate,
semischist, marble, greenschist, and
greenstone. Unit consists of (1) the Nehenta
Formation and other strata (parts of the Hyd
Group) on Annette and Gravina Islands
(Berg and others, 1978, 1988; Gehrels
and others, 1987): (2) unnamed strata in the
belt of disrupted rocks (units KDsd end
KDvd) on Kupreanof and Zarembo Islands
(Brew, 1982; Brew and others, 1984; Berg
and Grybeck, 1980: McClelland and
Gehrels, 1987): and (3) the part of the Hyd
Formation {Ryd Group of Muffler, 1967, in
Keku Islet area) on Admiralty [sland that was
reliably separated fom the Cannery
Formation (unit Ps) {Lathram and others,
1965)

Carbonate rocks (Triassic)—Massive to thick-

bedded limestone and minor dolomite in
most areas, but in Keku Strait unit includes
thin-bedded, dark-gray limestone, and on
Chichagof Istand unit consists of massive
white to gray marble (Whitestripe Marble).
Diagnostic fossils from limestone and
dolomite are Late Triassic in age. Marble on
Chichagof Island is assigned a Triassic(?) age
by Loney and others (1975}, but is
interpreted by Plalker and others (1976) and
Jones and others {1977) to be Late Triassic
by correlation with the Chitistone Limestone
in the Wrangell Mountains of southem
Alaska. Plafker and others (1976) and Jones
and others (1977} also suggest that the
Whitestripe Marble is not correlative with
other carbonate rocks included in this unit.
Unit consists of (1) limestone and marble
(pants of the Hyd Group) on Annette and
Gravina Islands (Berg and others, 1978,
1988; Berg, 1982; Gehrels and others,
1987); (2) the Cornwallis Limestone and
Hamilton Island Limestone (parts of the Hyd
Group) on northern Kuiu and Kupreanof
Islands (Muffler, 1967; Brew and others,
1984); and (3) the Whitesiripe Marble on
Chichagof Island (Loney and others, 1975;



Johnson and Karl, 1985)

Basaltic rocks (Triassic)}-Basajtic flows and

flow breccia (Goon Dip Greenstone) on
Chichagof and Yakobi Islands that were
deposited, at [east in part, in subaeral
environments (Loney and others, 1975;
Johnson and Karl, 1985) and unnamed
basalt near Haines (Plafker and Hudson,
1980; Redman and others, 1984; E.C.
Robertson, written commun,, 1984; Davis
and Plafker, 1985), The Goon Dip
Greenstone is assigned a Triassic(?) age by
Loney and others (1975). but Plafker and
others (1976) and Jones and others (1977)
suggest that the Goon Dlp Greenstone is
probably comrelative with the Upper and (¢1)
Middle Triassic Nikolai Greenstone in the
Wrangell Mountains of southem Alaska,
Basalt near Haines vields Carnlan fossils and
is also interpreted by Davis and Plafker
(1985) to be correlative with the Nikolal
Greenstone

Clastic sedimentary and carbonate rocks,

undivided (Triassic}~Unnamed, moderately
deformed and metamorphosed graphilic
limestone and slate of late Ladinian
{latest Middle Triassic) age on Revillagigedo
Island (Silberling and others, 1982), On the
basis of regional stratigraphic relations and
slightly older age, Sllberling and others
{1982) and Berg and others {1972) suggest
that these strata are not correlative with
strata assigned to other Triassic units
(units s, ke, and ksv)

Sedimentary rocks (Permtan)—Black argllite,

graywacke, calcareous siltstone, chert, and
minor basaltic rocks, limestone, and
conglomerate. Unit consists of (1) part of the
Halleck Formation of Early Permijan age near
Keku Strait (Muffier, 1967; Brew and others,
1984; Jones and others, 1981); (2) the
Cannery Formation on southern Admiraity
Island (reported to be Early Permian in age,
Lathram and others, 1965); and (3)
unnamed Permian strata northeast of Glacier
Bay (Brew and others, 1978). Strata locally
metamorphosed to slate and phyllte

Volcanic racks (Permian}—Lower Permian

basalt (part of the Halleck Formation) on
northem Kuiu Island (Muffler, 1967) and
unnamed Permian basaltic(?) rocks northeast
of Glacier Bay (Brew and others, 1978). Age
constrained by interbedded Lower Permian
clastic strata (unit Ps) on Kuiu Jsland and
interbedded Permian carbonate rocks {Pc) in
Glacier Bay area

Carbonate rocks (Permian)—Consists of (1)

greenschist-facies, massive to thin-bedded
marble of Eardy Permian age on
Revillagigedo Island (Silberling and others,
1982; Berg and others, 1978, 1988) and

of Permian(?) age on mainland east of
Admiralty [siand (Brew and Grybeck, 1984);
(2) medium-bedded dolomite, limestone,
and subordinate gray chert beds and nodules
(Pybus Formation) on northern Kuiu and
Kupreanof Islands (Lower Permian) (Muffter,
1967; Brew and others, 1984), Admiralty
[sland (Permian) (Lathram and others,
1965), and a small island befween northemn
Prince of Wales and Etolin [sland (Lower
Permian) (Brew and others, 1984); and (3)
unnamed fossiliferous gray limestone, cherty
Iimestone, and limestone conglomerate of
Permmian age northeast of Glacier Bay (Brew
and others, 1978) and along west shore of
Lynn Canal ({Lathram and others, 1959;
Brew and Ford, 1985). Marble on
Revillagigedo Island and on mainland east of
Admiralty lstand may not be correlative with
Permian carbonate rocks elsewhere in map
area (Silberling and others, 1982)

Sedimentary rocks (Pennsylvanian)—Middle

and Lower Pennsylvanian sandstone and
siitstone containing minor limestone and
chent-pebble conglomerate (Klawak
Formation). Unit found on west-central
Prince of Wales Istand (Eberein and others,
1983)

Carbonate rocks (Pennsylvanian)—Massive

Jimestone and minor dolomite containing
light-gray  chert  nodules  {Ladrones
Limestone} on west-central Prince of Wales
Island (Eberlein and others, 1983) and
unnamed, medium-bedded to massive
crinoidal limestone on northern Kuiu [sland
(Brew and others, 1984). Fossils indicote
deposition during Middle and Early
Pennsylvanian time

Carbonate rocks (Mississippian}—Thin- to

thick-bedded, dark-gray limestone,
subordinate beds and nodules of light-gray
chert, and minor shale and gypsum. Unit
consists of the Peratrovich Formation on
western Prince of Wales Island (Eberlein and
others, 1983) and the [youkeen Formation
on Chichagof Island (Loney and others,
1975}, Stata deposited during Late and
Early Mississippian time

Sedimentary and volcanic rocks, undivided

{Mississippian and Devonian)—Tuffaceous
argilite and graywacke and subordinate
chert, limestone, and andesitic volcanic rocks
(Cannery Formation) on northern Kupreanof
Island (Muffler, 1967; Brew and others,
1984). Fossils are Late Devonian and Early
and Late Mississippian in age (Jones and
others, 1981)

Sedimentary rocks (Devonian)}—Siltstone,

shale, sandstone, graywacke, and
subordinate limestone breccia, arkose,
conglomerate, and volcanic rocks. Unit



consists of (1) the Lower Devonlan Karheen
Formation in the Annette-Gravina Islands
area {Gehrels and others, 1987) and on
southern Prince of Wales Island (Herreld and
others, 1978; Gehrels and Saleeby, 1986,
1987a; Savage and Gehrels, 1984); (2)
unnamed Lower Devonlan strata on west-
central Prince of Wales Isiand and on smaller
islands to west {Eberlein and others, 1983):
(3) unnamed Devonian(?}) graywacke,
argillite, and arkose on northemn Kuiu Istand
(Brew and others, 1984); and (4) undivided
part of the Devonian Cedar Cove Formation
on northeastern Chichagof Island (Loney
and others, 1975)

Volcanic rocks (Devonian}—Basaltc and

subordinate andesitic pliiow flows, breccla,
aquagene tuff, and minor sedimentary
interbeds. Unit consists of (1) unnamed
basaltic-andesitic pillow flows and breccia
{Lower Devonian) on small Islands south of
Annette Island {Gehrels and others, 1987)
and on southem Prince of Wales Island
{(Herreid and others, 1978; Gehrels and
Saleeby, 1986, 1987a): (2) basaitic rocks in
the Port Refugio Formation (Upper
Devonian) on west-central Prince of Wales
Island (Eberlein and olhers, 1983); (3)
Lower Devonian rhyolite in Kasaan Bay on
east-central Prince of Wales [sland (Eberlein
and others, 1983; Savage, 1981); and {(4)
Upper Devonian andesite, basalt, and minor
rhyolite (Freshwater Bay Formation) on
Chichagof Island (Loney and others, 1975)

Sedimentary and volcanic rocks, undivided

{Devonian)—Siitstone, shale, volcanogenic
graywacke, conglomerate, and minor
fimestone that are interbedded with basaltic
pillow flows, breccia, and aquagene tuff, Unit
consists of the Coronados Volcanics
(Devonian), the Devontan(?) St. Joseph
Island Volcanics, and part of the Upper
Devonian Port Refugio Formation, all of
which are found on western Prince of Wales
Island and adjacent islands (Eberlein and
others, 1983)

Carbonate rocks (Devonian)}—Thin-bedded to

massive, gray limestone and minor shale
interbeds. Unit consists of (1) the Upper and
Middle (and probably upper Lower)
Devonian Wadleigh Limestone in  west-
central Prince of Wales Island reglon
{Eberlein and others, 1983; Savage and
Gehrels, 1984); (2) unnamed Lower
Devonian limestone on east-central Prince of
Wales Island (Eberlein and others, 1983); (3)
unnamed Middle and Lower Devonlan
limestone and marble in belt of disrupted
rocks {units KDsd and KOvd) on Kupreanof
Island (Brew, 1982; Brew and others, 1984,
McClelland and Gehrels, 1987); (4) upper

part of the Cedar Cove Formation (Upper
and Middle Devonian) on Chichagot Island
(Loney and others. 1975); (5) the Black Cap
Limestone (Middle Devonian) in Glacier Bay
(Rossman, 1963; Brew and others, 1978);
and {6) strata comelative with the Black Cap
Limestone in Chilkat Range and along west
shore of Lynn Canal (Lathram and others,
1959: Loney and others, 1975; Brew and
Ford, 1985)

Conglomeratic rocks {Devonian)}—Con-

glomerate and  sedimentary  breccia
Interbedded with sandstone, siitstone, shale,
and minor graywacke, limestone, and
voleanlc yocks. Sedimentary structures and
presence of red beds and thick sections of
coarse conglomerate suqgest that strata in
Prince of Wales Island region were deposited
in  subaerial to shallow-water marine
environments (Ovenshine, 1975; Gehrels
and Saleeby, 1987a). Strata on Chichagof
Island were probably also depaosited in a
shallow-water marine environment (Loney
and others, 1975). Unit consists of the
Lower Devonian Karheen Formation on
southern Prince of Wales Island {Gehrels and
Saleeby, 1986, 1987a) and on central Prince
of Wales (sland (Eberlein and others, 1983),
and conglomeratic rocks in the Cedar Cove
Formatlon on Chichagof Island (Loney and
others, 1975) that we interpret to be
generally correlative with the Lower
Devonian Karheen Formation

Carbonate rocks (Silurian)—Massive, thin- to

thick-bedded, locally reefoidal, light-gray
limestone and subordinate shale and
polymictic conglomerate. Unit consists of (1)
unnamed Silurian limestone and marble on
Dall and LLong Islands (Eberlein and others,
1983; Gehrels and Saleeby, 1987b; G.E.
Gehrels, unpub. data, 1984); (2) part of the
Upper and Lower Silurian Heceta Limestone
on Prnce of Wales lsland (Eberlein and
others, 1983; Brew and others, 1984); (3)
the Upper Silurian Kuiv Limestone and
iimestone layers in the Upper and Lower
Silurian Bay of Pillars Formation on Kuiu
Island (Muffler, 1967; Brew and others,
1984); (4) the Kennel Creek Limestone
(Devonian and (or) Silurian; the Silurian age
Is favored by Loney and others, 1975) and
Bmestone layers in the Upper(?) Silurian
Polnt Augusta Formation on Chichagof
Island (Loney and others, 1975), (5) the
Willoughby  Limestone, Pyramid Peak
Limestone, and limestone layers in the Tidal
Formation (all considered to be Silurian by
Rossman, 1963) in the Glader Bay area
(Rossman, 1963; Brew and others, 1978);
and (6) unnamed Devonian and Silurian(?)
limestone In Chilkat Range (Lathram and
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others, 1959; Brew and Ford, 1985). Loney
and others (1975) report that limestane in
the Chilkat Range is lithically similar to the
Kennel Creek Limestone and contains
similar fossils. On the basis of these
observatdons and apparent similanty in
stratigraphic position, we interpret limestone
in “limestone and marble”™ and “siliceous
argillite and volcanic™ units of Lathram and
others (1959} to be correlative with the
Kennel Creek Limestone and limestone
layers in the Point Augusta Formation on
Chichagof Island. Although stratigraphic
relations and fossils indicate that most sirata
in unit are Siludan in age, deposition of
strata in some areas possibly continued into
Early Devonian time

Conglomeratic rocks (Silurfan}—Polymictic

pebble and cobble conglomerate and
subordinate sedimentary breccla,
olistostromal deposits, sandstone, graywacke,
mudstone, and fimestone. Clasts consist of
porphynitic andesite, limestone, graywacke,
mudstone, granitic o gabbroic Intrusive
rocks, chert. and other rocks derived from
vartous pre-Devonian units. Unit consists of
layers and tenses of polymictic conglomerate
in (1) unnamed units on northem Prince of
Wales Island (Brew and others, 1984); (2)
the Heceta Limestone (unit Sc} and the Bay
of Pillars Formation (unit Ss) on central and
northern Prince of Wales island (Ebertein
and others, 1983; Brew and others, 1984);
(3) the Kuiu Limestone (unit Sc¢) and the
Bay of Pillars Formation on Kulu Island
(Brew and others, 1984); and {4) the Kennel
Creek Limestone (unit Se¢) on Chichagof
Island (Loney and others, 1975)

Sedimentary rocks (Siludan}—Graywacke and

mudstone  turbidites and  subordinate
olistostromal deposits, layers and lenses of
limestone, and conglomerate. Unit consists
of (1) most of the Bay of Pillars Formation
{Upper and Lower Silurlan) on northem
Prince of Wales Island end Kuiu [sland
(Brew and others, 1984); (2) the Upper{?)
Silurian PoInt  August2  Formation on
Chichagof fsland (Loney and others, 1975);
(3) the Upper Silurian Tidal Formation in
Glacier Bay (Rossman, 1963; Brew and
others, 1978); and {4) clastic sedimentary
rocks belonging to the Devonian and
Silurian(?) units of Lathram and others
(1959) in the Chilkat Range (interpreted to
be Upper Silurian by Loney and others,
1975, and Brew and Ford, 1985). Although
stratigraphic relations and fossils indicate that
most sirata in unit are Silurian in age,
deposition of strata in some areas possibly
continued into Early Devonian time

Volcanic rocks (Silurian}—Mafic to intermediate

volcanic breccia. agglomerste, and {lows and
greenschist and greenstone derived from
these rocks. Found with Silurian sedimentary
(Ss) and carbonate rpocks (Sc) belonging to
the Bay of Pilars Formation on southern
Kuiu Island (Brew and others, 1984)

Sedimentary rocks (Silurian and Ordovician)—

Mudstone and  graywacke  turbldites,
subordinate conglomerate, sandstone, and
shale, and minor limestone, chert, and basalt
flows and breccia. Unlt consists of (1)
unnamed strata of probable Early Silurian to
Middle Ordovician age on Sukkwan and Dall
fstands (Eberlein and others, 1983; Gehrels
and Saleeby, 1987b; G.E. Gehrels, unpub.
data, 1984); (2) unnamed strata of Silurian
and (or) Ordoviclan age on Forrester Island
{Clark and others, 1971); (3} Lower Silurian
to Lower Ordovician strata belonging to the
Descon Formation and unnamed units on
southern Prince of Wales I[sland (Ebetlein
and others, 1983; Gehrels and Saleeby,
1987a, b; Hereid and others, 1978); (4)
part of the Lower Siludan to Lower
Ordovician Descon Formation on central and
northemn Prince of Wates Island (Eberlein
and others, 1983; Brew and others, 1984};
and (5) thin-bedded black argillite, black
chert, and black impure limestone of
Ordovidan age (Hood Bay Formation) on
southern Adminalty Island (Lathram and
others, 1965; Carter, 1977)

Volcanic rocks (Siludan and Ordovician)}—

Basaltic pillow flows, pillow breccia, and
aquagene tuff, massive andesitic pyroclastic
brecciz; felsic breccia and tuff; subordinate
interbeds of mudstone and graywacke
turbidites; and metamorphic equivalents of
these strata. Unit consists of (1) mafic to
felsic rocks (pant of the Descon Formation)
on southem Prince of Wales Island (Gehrels
and Saleeby, 1986, 1987a); (2) unnamed
basalt and metabasalt on Long and southern
Dall Islands (Gehrels and Saleeby, 1987b;
G.E. Gehrels. unpub. data, 1984); and (3)
basaltic rocks (part of the Descon Formation)
and unnamed andesitic breccia on central
Prince of Wales Island (Eberlein and others,
1983). Age constrained by stratigraphic
relations with Lower Silufian to Lower
Ordovician sedimentary rocks (unit SOs),
intrusive telations with plutons of Early
Silurian and Late Ordovician age (unit S0q),
and Early Siludan and Late Ordovician
potassium-argon apparent ages of volcanic
rocks {Eberlein and others, 1983; Gehrels
and Saleeby, 1987a)

Sedimentary and volcanic rocks, undivided

(Silurtan and Ordovician)—Mudstone and
graywacke turbidites, basaltic and andesitic
volcanic rocks, and metamorphic equivalents



of these strata. Unit conslsts of (1) part of the
Descon Formation on Prince of Wales istand
(Eberlein  and  others, 1983); (2)
metasedimentary and metavolcanle rocks on
southeastern Prince of Wales Island that are
assigned to the Descon Formation (Eberlein
and others, 1983) but may be pent of the
Wales Group (called the Wales metamorphic
suite by Gehrels and Sateeby, 19872} {units
pOmsv and pOme) (Redman, 1981); (3)
moderately deformed and metamorphosed
andesitic to dacidc volcanle rocks and
subordinate clastic strata (part of the Descon
Formation) on Annette and Duke Islands
(Gehrels and others, 1987); (4) unnamed
metasedimentary and metavolcanic rocks
near Cape Fox (Berg and others, 1978,
1988; G.E. Gehrels and J.B. Saleeby,
unpub. data, 1983); and (5) conglomerate,
agglomerate, and volcanic breccia (part of
the Bay of Pillars Formation) of probable
Early Silurian age on northern Prince of
Wales Island (Brew and others, 1984)

Clastic sedimentary, volcanlc. and carbonate

rocks, undivided (Sllurian and
Ordovician)}—Interbedded graywacke,
mudstone, mafic to felsic volcanic rocks, and
limestone that have been regonafly
metamorphosed as high as greenschlst facies
(Gehrels and Saleeby, 1987b; G.E. Gehrels,
unpub. data. 1984). Found along west coast
of Dall Island and on Long lsland and
interpreted to be coeval with nearby Lower
Siludan to Lower Ordoviclan rocks of the
Descon Formation (units SOv, S0s, and
50sv) on the basis of simitariies in
stratigraphic position and lithic type (Gehrels
and Saleeby, 1987b; G.E. Gehrels, unpub.
data, 1984)

UNDIVIDED STRATIFIED AND (OR)

METAMORPHOSED AND (OR)
DEFORMED ROCKS

Sedimentary rocks (Cretaceous to Permian)—

Carbonaceous  shale, mudstone, and
graywacke; subordinate limestone, chert,
conglomerate, and mafic vokanic rocks;
minor felsic volcanic rocks; and the
metamorphosed and deformed equivalents
of these rocks. Regional metamorphic grade
in these strata and in assodated Cretaceous
to Permian volcanic and sedimentary rocks
(unils KPv and KPsv) generally Increases
from subgreenschist or greenschist facies on
southwest to amphibolite facies toward
northeast. There are also significant changes
in metamorphic grade along northwest trend
of these map units. Common rock types in
higher grade sirata Include phyllite, schist,
and gneiss. Late Triassic fosslls were
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recovered from carbonaceous slate and
limestone assigned to this map unit near
Juné¢au (Ford and Brew, 1977; H.C. Berg,
unpub. data, 1981), and similar strata
(localy mapped as Triassic clastic
sedimentary and carbonate rocks (Eksc)) on
Revillagigedo Island yielded latest Middle
Triassic fauna (Silberling and others, 1382).
On Revillagigedo Island, phyllite and
metagraywacke are locally in depositional
contact with crnoidal marble of known
Penmian age (unit Pc) and are interbedded
with crinoidal marble of probable Permian
age (Berg and others, 1978, 1988; H.C.
Berg, unpub. data, 1975). Some strata
included in this unit are interpreted to be
Cretaceous or Jurassic in age on the basis of
the following observations: (1) Berg
and others (1978, 1988) report that
metasedimentary  rocks in this unit on
Revillagigedo lsland are locally identical In
protolith to Cretaceous and Jurassic strata
{unlt KJs) on Annette and Gravina Islands;
(2} Brew and others {1984) suggest that
some rocks in this unit on mainland east of
Kupreanof Island may have Cretaceous or
Jurassic protollth ages; and (3) Buddington
and Chapin (1929, p. 74) report that
conglomerate and phyllite in this unit on
mainland east of Admiralty Island are
lithically similar 10 conglomerate and slate of
Cretaceous and Jurassic age (unit KJs) on
eastern Admiralty Island. Contact between
rocks of Crelaceous and Jurassic age {units
KJs, KJv, and KJsv} and Creizceous to
Parmian rocks in this and associated map
units (units KPv and KPsv} is located along
northeast margin of relatively homogeneous
metagraywacke and phyllite.

Intrusive bodies of Late Crefaceous age
{unit Xgt} place a younger limit on
depositional age of these strata. Age of
metsmorphism  and  deformation  has
traditionally been interpreted to be Late
Cretaceous and (or) eady Tertiary
(Buddington and Chapin, 1929). However,
recognlion of (1) an unconformity
separating metasedimentary and
metavolcanic rocks of probable Triassic or
Penmian age (unit KPsv) from less
metamorphosed Cretaceous and Jurassle
strata (unit KJs) northwest of Juneau
{Redman, 1984a): and (2) a greater degree
of metamorphism and deformation in this
unit than in strata of probable Cretaceous
and Jurassic age on Revillagigedo Island
(G.E. Gehrels, unpub. data, 1984} suggest
that some rocks In this unit may have been
metamorphosed and deformed prior to
depositton of Cretaceous and Jurassic strata.



Consists of unnamed rocks on Revillagigedo
Island {Berg and others, 1978. 1988) and
on mainland east of Kupreanof lstand (Brew
and others, 1984), east of Admiralty Island
{Brew and Grybeck, 1984; Buddingten and
Chapln, 1929), and east of Juneau (Ford
and Brew, 1973, 1977. Brew and Ford,
1977, 1985)

Volcanic rocks {Cretaceous to Permian)—

Andesitic or basaltic fows and localy
tragmental rocks, subordinate clastic strata
and carbonate, and the metamorphosed and
deformed equivalents of these rocks.
Regional metamorphism of these strata is
similar t0o that described above for
Cretaceous to Permian sedimentary rocks
(XPs). Common rock types in higher grade
regions include sehist,  gneiss, and
amphibolite,  although some of this
amphibolite may be metagabbro (see
sedimeniary and voleanlc rock unit KPsv
described below). Graphltic slate assigned to
uplt contains Late Triassle fossils near
Juneau (Brew and Grybeck, 1984, p. 31),
and marble intercalated with metavoleanic
rocks contains Permian and Permlan(?)
fossils near Juneau, along coast southeast of
Juneay, and in Endicott Am (Buddington
and Chapin, 1929, p. 73, 119; Ford and
Brew, 1973; Brew and Grybeck, 1984, p.
30-31). Minimum  deposifonal age
constrained by interbedded Cretaceous to
Permlen sedimentary rocks (KPs) and by
crosscutting Late Cretaceous intrusive bodles
(unit Kgt). Consists of unnamed rocks on
Reuillagigedo Island (Berg and others, 1978,
1988) and on malnland east of Kupreanol
Island (Brew and others, 1984), cast of
Admiralty [sland (Brew and Grybeck, 1984;
Buddington and Chapin, 1929), and east of
Juneau (Ford and Brew, 1973, 1977; Brew
and Ford, 1977, 1985)

Sedimentary and volcanic rocks, undivided

(Cretaceous to Permian)}—Shale, mud-
stone, graywacke, andesltic or basalie rocks,
subordinate chert and carbonate rocks, and
the reglonally metamorphosed equivalents of
these strata. Nature and age of
metamorphism Is similar 1o that described
above for Cretaceous (o  Permian
sedimentary rocks (KPs). Protolith age
indicated by stratigraphic relations with
sedimentdary and volcanic rocks of
Cretaceous to Permlan age (units KPs and
KPv). Stippled area in unit southeast of
Reviltagigedo Island represents
metasedimentary and metavolcanic rocks
Intruded by deformed and metamorphosed
gabbro (recrystallized to amphlbolite) that is
apparently related to foliated Paleocene and
Cretaceous tonalite (T€t) (G.E. Gehrels and
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4.B. Saleeby, unpub. data, 1984). The Wark
Channel amphibolite to southeast in British
Columbia (Huichison, 1982) and some
amphibolite in Cretaceous to Permian map
units to northwest may consist in pant of
correlative metagabbro. Unit found on (1)
Reviflagigedo Island and adjacent areas of
mainland to southesst (Berg and others,
1978, 1988) and nonhwest (Elliott and
Koch, 1981); (2) mainland east of Admiraity
Island (Buddington and Chapin, 1929; Brew
and Grybeck, 1984; Brew and Ford 1977,
1985, Ford and Brew, 1973, 1977); and (3}
east side of Lynn Canal (Buddington and
Chapln, 1929; Redman, 1984a)

Clastlc sedimentary, volcanic, and carbonate

rocks (Cretaceous to Permian}—Unnamed
fosslliferous  argillte of Cretaceous age:
varfably metamorphosed chert, tuffaceous
sandstone, felsic tuff, argillite, and light-gray,
thin-bedded limestone of Mesozoic or
Paleozolc age: highly sheared meta-
sedimentary, metsvolcanlc, and granodioritic
rocks of Mesozoic and Paleozoic(?) age; and
amphibolite, gnelss, schist, and marble of
Mesozoic or Paleozoic age {Johnson and
Ked, 1985; Loney and others, 1975). We
assign 2 maximum age of Permian on the
basis of our interpretaton that the oldest
rocks in this unit are found beneath nearby
Tdassic basaltic rocks (®b) and may be
equivalent to Permian sirata that underlie
correlative Triassic basattic rocks in Wrangell
Mountalns of southem Alaska (Plafker and
others, 1976; Jones and others, 1977).
Found on Chichagof, Baranof, and Yakobi
Islands, Strata in this unit are probably not
correlative with rocks belonging to other
Cretaceous to Permian unlts (units KPg, KPv,
and KPsv), Areas that may be underlain by
a significant proportion of intrusive rock are
shown with a stipple pattern

Sedimentary and vclcanic rocks, undivided

(Jurassic 1} Mississippian)—Diverse
assemblage of sedimentary and volcanic
rocks and their metamorphic equivalents.
Found near British Columbla-Alaska border
northeast of Revillaglaedo Island (Berg and
others, 1978, 1988; Ellott and Koch,
1981) and east of Juneau (Souther and
others, 1979; Souther, 1971). Unit consists
of (1) unnamed Middle Jurassic rhyolite and
andesite; (2) Lower Jurassic andesite, basalt,
conglomerate, and sandstore of the
Hazelton Group; (3) Upper Triassic andesite
and clastic sedimentary rocks, (4) Permian
limestone; and (5} Carboniferous
greenstone, Jimestone, and  clastic
sedimentary rocks (Hutchlson and others,
1979; Berg and otherss 1978. 1988;
Souther and others, 1979; Souther, 1971).



Rocks locally metamorphosed to semischist,
phyllite, and schist. Nearby metasedimentary
and metavolcanic rocks of pre-Tertiary age
(pTmayv) probably consist in large part of
higher grade equivalents of these strata

Carbonate rocks (Triassic and (or) Permian)—

Unlossiliferous  marble on  mainland
northwest of Revillagigedo Island (H.C.
Betg, unpub. data, 1975} and on and
northeast of Etolin Island (Brew and others,
1984). Age inferred from similazity with
Triassic and Permian marble layers included
in unils of Cretaceous to Permian
sedimentary rocks (KPs) and of Permian
carbonate rocks {Pc)

Sedimentary and volcanic rocks, undivided

(Tdassic and Permlap)—Andesitic to
basaltic pillow flows, breccia, and tuff; felsic
tuff;, graywacke, mudstone, shale, chert,
conglomerate, and <carbonate; and the
metamorphic equivalents of these strata, Unit
consists of the Barlow Cove Formation
(Barker. 1957) and strata befonging to the
Hyd Formation (Upper Triessic) and the
Cannery Formation (Lower Perrian)
(Lathram and others, 1965). Phyllite,
greenstone, greenschist, and marble are
common rock types in this unit, but nature
and age of metamorphism are poorly known

Sedimentary and volcanic rocks, undivided

(Trinssic  to Ordoviclan)—Clastic  sedi-
mentary rocks, subordinate mafic to felsic
volcanic rocks, thin- 1o thick-bedded gray
carbonate, chenrt, and minor ultramafic rocks
that have been regionally metamorphosed to
siate, phyllite, greenschist, schist, gneiss, and
marble In many areas. Age and grades of
metamorphism have not been reliably
determined. Rocks assigned to wunit on
Admiralty Island belong to the Gambier Bay
Formation, the Retreat Group, and ithe
“undiflerentlated metamorphic rocks” and
the ‘‘migmatite, gnelss, and feldspathic
schist” units of Lathram and others {1965).
Devontan fosslls were recovered from marble
in the Gambier Bay Formailon; the Retreat
Group s inferred to be Devonian in age on
the basls of correlation with the Gambier
Bay Formation: and the undivided
metamorphic rocks are undated (Lathram
and others, 1965) The Triassic to
Ordovician age assignment on  Admiralty
Istand reflects our interpretation that this map
unit  consists  primarlly  of regionally
metamorphosed and  deformed  sirata
correlative with the Upper Trassic Hyd
Formation (unit ®sv), the Permian Pybus
Formation (unit P¢) and Cennery Formation
(unit  Ps on Admiralty Island), the
Mississipplan  and  Devonian  Cannery
Formation {unit MDsv on Kupreanof Island),
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the Crdovician Mood Bay Formation (unit
SOs). and various strala elsewhere assigned
to Devonian, Siuran, or Ordoviclan units.
Rocks in pant of unit may also belong to belt
of regionally disrupted rocks {units KDsd and
KDvd). Areas on Admiralty lstand that may
be undeniain by a significant proportion of
younger intrusive rock are shown with a
stipple pattern,

In the Chilkat Range west of Haines unlt
consists of unnamed metasedimentary and
metavolcanic rocks (MacKevett and others,
1974; E.C. Robertson, written commun.,
1984; Redman, 1984b) that are of known
Mississippian age (Redman and others,
1985} and probable Trassic to middle
Paleozoic age (MacKevett and others, 1974;
Berg and Grybeck, 1980; Redman, 1984b).
These rocks are herein interpreted to be
predominantly correlative with sedimentary
and volcanic rocks of Permian, Devonlan,
and Sllurlan age in Glacler Bay (Brew and
others, 1978) and in the Chilkat Renge
(Lathram and others, 1959; Brew and Ford,
1985) and of Triassic to Ordovician age
along British Columbla-Alaska border north
of Glacier Bay (Campbell and Dodds, 1983)

Carbonate rocks (Trassic to Qrdoviclan)—

Carbonate rocks regionally metamorphosed
to gray marble (MacKevett and others, 1974;
Lathram and others, 1959; Brew and Ford.
1985; Redman and others, 1985). Fosslls of
Pennsylvanian{?) or Permian(?),
Paleozoic(?), and Devonian(?) or Stturian{?}
age were recovered from unit west of Haines
{(MacKevett and others, 1974) and fossils of
probable Mississippian age were recovered
from marble In associated Trassic (o
Ordovician strata (unit ®0sv) {(Redman and
others, 1985). Adjacent units in Brtish
Columbia consist of carbonate rocks of
Triassic, Devonlan, Silurian, and QOrdoviclan
age (Campbel) and Dodds, 1983). Age of
strata in unit on Admiralty [sland (referred to
as part of Gambler Bay Formation) is
constrained by stratigraphic relations with
Triassic o Ordovician clastic strata (unit
TOsv). Reglonal map patterns suggest that
most carbonate rocks in this map unit are
probably of Silunan age end correlative with
the Kennel Creek, Pyramid Peak, and
Willoughby Limestones (unit Sc)

Sedimentary and volcanic rocks, undivided

(Pennsylvanian to Devonian)}—Saginaw
Bay Formation on Kulu Jsland. From
youngest to oldest, unit consists of silty
limestone, calcareous chert and limestone,
black chert, and massive squagene tufl and
pilow breeccia (MuHler, 1967). Slity
limestone and calcareous chert and
limestone are known to be Middle and



Lower Pennsylvanlan; age of black chert Is
not known directly; and wvolcanic rocks
vielded earliest Late to latest Early Devonian
conodonts {Dutro and others, 1981; Brew
and others, 1984)

Volcanic rocks (Devonian and Siluran)—

Unnamed Devonian or Silurian andesitic(?}
volcanic rocks found in a fault slice on
northetn Kuiu Island (Muffler, 1967: Brew
and others, 1984); unnamed Devonlan and
Silurian basaltic and (or) andesitic rocks in
Glacier Bay (Brew and others, 1978); and
unnamed Devonian(?} and Devonian to
Silurian(?) basalt and andesite in the Chilkat
Range and along west shore of Lynn Canal
(Lathram and others, 1959; loney and
others, 1975; Brew and Ford, 1985%).
Volcanic rocks in Gladier Bay and in Chltkat
Range may be in part or entirely correlative
with the Upper Devonian Freshwater Bay
Formalion {unit Dv) or volcanic rocks of
Silurian age (units Sv or SOv), or, as
suggested by Brew and Ford (1985), they
may range in age from Middle Devonian
through Late Silurian

Sedimentary and volcanic rocks, undlvided

(Devonlan to Ordovician}—Graywacke,
mudstone, shale, limestone, and subordinate
mafic to intermediate volcanic rocks that
have been metamorphosed in most areas 1o
homnfels, slate, phyllite, schist, ampbibolite,
marble, gnelss, and granofels. Unit consists
of unnamed rocks on northeastem
Chichagof island, in Glacier Bay area, and In
the Chilkat Range. Loney and others {1975}
suggest that metamorphic vocks on
Chichagof lsland were derived mainly from
the Point Augusta Formation (unit Ss) and
from Devonian volcanic rtocks of the
Freshwater Bay Formation (unit Dv). In
Glacier Bay area and the Chilkat Range
rocks are probably the metamorphic
equivalenis of Devonian and Silurian strata
found nearby (units Ds, Dv, Deg, Ss, Sc,
DSsc, DSe, and DSv} [Lathram and others,
1959; Brew and others, 1978; Brew and
Ford, 1985). We suggest that this unit also
includes rocks of Ordovician age because
Ordovidan strata are found in contiguous
map units northwest of Glacier Bay in British
CoJumbia (Campbell and Dodds, 1983). On
northeastem Chichagof Island, strata were
metamorphosed to  hombiende-homfels
facies duving emplacement ol adjacent
Cretacecus Intrusive rocks {Loney and
others, 1975), Metamorphism in Glacler Bay
area is also Interpreted to have occurred
during Cretaceous time (Brew and others,
1978)

Carbonate rocks {Devonian to Ordovidan)—

Carbonate rocks that were metamorphosed
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to thin- 1o thick-bedded. dark-gray to white
marble. Consists of unnamed rocks on
northeastern Chichagof Island and in Glacier
Bay area. Loney and others {1975) suggest.
that marble on Chichagof Island was derived
primarly from limestone in the Pont
Augusta Formation (unit Se). Marble in
Glacler Bay area was derived in large pan
from limestone of Devonian (unit Oc),
Siludan (unit Se¢), or Devonian and Silurian
(DS¢) age (Brew and others, 1978). Some
marble In unit may be correlative with
Orvdoviclan limestone in map units along
Alaska-British Columbia border northwest of
Glacler Bay (Campbell and Dodds, 1983).
Metamorphic relations are the same as for
Devontan o Ordovician sedimentary and
volcanic rocks (DOsv)

Carbonate rocks (Devonian and Silurlan)—

Thin, discontinuous, unfossiliferous limestone
layers associated with Devonian and Siluran
voleanlc rocks (DSv} in the Chilkat Range
(Lathram and others, 1959; Brew and Ford,
1985)

Sedimentary rocks (Devonian and Silurian)—

On north-central Prince of Wales Island unit
consists of unnamed limestone, sandstone,
calcareous mudstone, and polymictc
conglomerate interpreted to be facles
equivalents of the Siturian Heceta Limestone
(unit Sc), associated Silurian clastic strata
(units Ss and Scg), and the Lower Devonlan
Karheen Formation (unit Deg) (Eberlein and
others, 1983). In Glacier Bay, unit consists of
unnamed clastic sedimentary and minor
carbonate and volcanic vocks and of
Devonian and (or) Silurian argillite and
fimestone {Rendu Formation) (Rogsman,
1963, Brew and others, 1978; Brew and
Ford, 1985). Strata in Glacier Bay may be
lateral equivalents of the Tidal Formation
(Upper Silurian) (units Ss and Sc¢), the Point
Augusta Formaton (Upper? Silurlan) (unit
Ss and Sc¢} and lower part of the Devonian
Cedar Cove Formation (units Deg and Ds)

HIGHLY METAMORPHOSED AND (OR)

DEFORMED ROCKS
Melange

Melange (Cretaceous)—Melange of reglonally

disrupted, deformed, and metamorphosed
marine sedimentary and volcanic rocks.
Divided into:

Sedimentary and volcanic rocks,

undivided—Conslists of (1) blocks as much
as several kilometers in length of marine
sedimentary and volcanic rocks, and thelr
metamorphic equivalents, that are bounded
by faults or shear zones; and (2) blocks as
much as several tens of meters in length of



marine sedimentary and volcanic rocks, and
their metamorphlc equivalents, enclosed in a
matrix of moderately metamorphosed and
penefratively sheared graywacke, argillite,
tuff, and plllow breccia. Common lithic types
in blocks include tuffacecus argillite, tuff,
greenstone, graywacke, chert, limestone,
marble, phyllite, schist, and minor granitic
rocks. Fosslls from blocks are Eary
Cretaceous, Late Jurassic, and Jurassic(?) or
Triassic(?} In age {l-oney and others, 1975;
Johnson and Karl, 1985). Minimum age of
unit is constrained by (1) mid-Cretaceous
potassium-argon apparent ages on
metamorphic minerals in the melange on
Chichagof Island (Decker and others, 1980});
(2) Early Cretaceous fossils in sedimentary
matrix materdal near Sitka on Baranof Istand
(Plafker and others, 1976}, and (3) Early
Cretaceous fossils in matrix matertal near the
coast northwest of Cross Sound (Plafker and
others, 1977; George Plafker, written
commun., 1984). Cretaceous age assigned
{o unit refers to Bme during which melange
is interpreted to have formed. Metamorphlc
grade ls primarily  subgreenschist,
greenschist, and, south of Cross Sound,
glaucophane-schist facies (Decker and
others, 1980). On Chichagof Istand, unlt
consists of the Khaz Formation, which is a
melange of blocks enclosed in a sedimentary
and volcanic matrix. and the Freebum
assemblage, which consists of fault-bounded
blocks of sedimentary and volcanic rocks
(Decker, 1980: Kard and others, 1982
Johnson and Karl, 1985). The Freebum
assemblage comprises rocks described by
Loney and others (1975} as the Pinnacle
Peak Phyllite and an unnamed schist unit in
the Kelp Bay Group. On Baranof Island, unit
consists of rocks described by Loney and
others (1975) as the Khaz Formation, part of
the undivided Kelp Bay Group, and an
unnamed “schist, gneiss, amphibolite, and
greenschist” unit (Karl and others, 1982).
Northwest of Cross Sound, unit conslsis of
melange between Brady Glacier angd Border
Ranges faults (Tarr Inlet suture zone) that is
continuous and probably coirelative with
part of melange on Chichagot and Baranof
Islands (Decker and Plafker, 1982) and part
of melange (acles ol the Yakutat Group west
of the Falrweather faull {Plafker and others,
1977; George Plafker, writien commun,,
1984)

Sedimentary rocks—Includes sedimentary
and metasedimentzry rocks that are simllar
in structural and metamorphic charactenstics
1o rocks in the Cretaceous sedimentary and
volcanic melange unit (Ksvm). Common
lithic types include dark-gray phyllite, light-

gray quartzite, and graywacke semischist,
Age of formation of this melange unlt is
constrained by stratigraphic and structural
similarities  with  rocks in  assoclated
Cretaceous melange units {units Ksvm and
Kvm). Fossils were not recovered from rocks
in this unit Consists of unnamed rocks
mapped by Loney and others (1975) as
“phyllite” and “graywacke semischist” units
on Baranof Islang

Volcanic rocks—Includes mafic volcanic and

metavolcanic rocks that resemble rocks In
the Cretaceous sedimentary and volcanic
rocks melange unit (Ksvm) in structural and
metamorphic charactedstics. Common lithlc
types include greenstone. greenschist, and
minor phyllite, graywacke semischist, marble,
and metachert. Age of formation of this
melange unit is constrained by siratigraphic
and structural simllarifes with rocks in
associated Cretaceous mefange units (units
Ksvm and Ksm). Conslsts of the Waterfall
Greenstone on westem Chichagof lsland,
which yielded radiolariz of Early Cretaceous
age (dohnson and Karl, 1985), and
unnamed metavolcanic rocks on Baranof
Istand that are relerred to as “greenschist
and greenstone” unit by Loney and others
(1975)

Disrupted rocks

Disrupted rocks (Cretaceous to Devonian)—

Belt of regionally disrupted rocks that have
some characteristics of a melange, but
relations befween blocks and matrix are
uncertain. Divided Into:

Sedimentary rocks—Deformed, disrupted,

and metamorphosed graywacke, siltstone,
mudstone, and suborgdinate chert, limestone,
and volcanic and intrusive rocks that belong
1o a belt of regionally disrupted rocks In the
Kupreanof-Etolin Islands area. Common
metamorphic  rock types include sub-
greenschist- to greenschist-facies graywacke
sermischist, phyllite, argiflite, slate, and
subordinate greenstone, greenschist, and
marble. Unit consists of blocks as much as
several kilometers In length of Triassic
sedimentary and wvolcanic tocks {Rsv),
Permian carbonate rocks (Pc), and Devonian
carbonate rocks (D¢) enclosed in a matrix of
strata belonging to the Stephens Passage
Group (Lower Cretaceous and Jurassic, unl}
KJs) and perhaps the Cannery Formation
(Mississippian and Upper Devonian, unit
MDsv) or other Mesozoic or Paleczoic units
(Brew, 1982; Brew and others, 1984; H.C.
Berg, unpub. date, 1978; McClelland and
Gehrels, 1987)

Volcanic rocks—Deformed, disrupted, and

metamorphosed mafic to intermediate and



minor felsic volcanic rocks that belong to a
belt of regionally disrupted rocks in the
Kupreanof-Zarembo lslands area. Rocks
generally metamorphosed to greenschist and
greenstone. Presence of rellct pyroxene
phenocrysts suggests that some metavolcanic
rocks were probably derived from
Cretaceous and Jurassic wvolcanic rocks
(KJv), although metavolcanic rocks of
Triassic {unit Fv) and Mississipplan and Late
Devonian {unit MDsv) age may also be
incduded (Brew and others, 1984;
McClelland and Gehrels, 1987)

Metamorphic rocks

Metamorphic rocks (pre-Tertiary and pre-

Ordovician)—Units In which  primary
stratigraphic relations were obllterated during
regional metamorphism. Divided into:
Metasedimentary and metavolcanic rocks
(pre-Tertiary)—Metasedimentary and meta-
volcanic rocks derlved from pre-Tertiary
sedimentary and volcanlc rocks during
regional amphibolite- and local granulite-
facies metamorphism. Common rock types
include pelitic, semipeliic, and quartzo-
feldspathic  schist and gnelss, and
subordinate amphibolile. quartdte, marble,
and calc-silicate. Protoliths are Interpreted to
be argllaceous marine strata, limestone,
chert, subordinate mafic to felsic volcanic
rocks, and minor Intrusive rocks. Areas in
which there may be a significant proportion
of unmapped Tertlary or Cretaceous
intrusive rocks are shown with a stipple
pattern. Such areas comprise migmatite map
units in some reports ¢lted In this study (for
example, Brew and Grybeck, 1584; Brew
and others, 1984; Brew and Ford, 1985).
Minimum age of rocks in unit is
constrained by ¢rosscutting tonalltic bodies of
Paleocene and Late Cretaceous age (unit
TKt) in the Coast Mountains (Gehrels and
others, 1984). Protolith ages of
Cretaceous(?), Jurassic(?), Trassic, Per-
mian(?), Carboniferous(?), and
Proterozoic(?) are indicated by (1) relations
along Alaska-British Columbia border east of
Juneau which suggest that rocks in this unit
grade into strata of Triassic and older age
and that these Triassic rocks locally contain
clasts of older metarnorphic rocks (Souther,
1971); (2} a prellminary rubldium-strontium
isochron of Proterozolc apparent age (R.L.
Armstrong, oral commun,, 1984) determined
on high-grade metamorphic rocks along
Alaska-British Columbia border north of
Juneau (Souther and others, 1979; Wemer,
1978); (3) occurrence of Triassic strata near
Alaska-Brifish Columbla border north of
Juneau (not shown on map) which are
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adjacent to, and perhaps overlie, high-grade
metamorphic rocks (Brew and others, 1985);
(4) relations southeast of map area In
Portland Canal-Terrace area which suggest
that similar metamorphic rocks were denved
from Cretaceous and Jurassic strata
(Douglzs, 1986), the Jurassic Bowser Lake
Group (Woodsworth and others, 1983, p.
13; Hill, 1985a), and strata of probable
Permian (Hill. 1985b) and pre-Permian age
{Hutehlson, 1982); and (5) map pattems
suggesting that rocks in unit were derived In
part from nearby dJurassic to Mississippian
sedimentary and wvolcanic rocks (JMsv),
Regional metamorphism apparently occurred
(1) during early Tertiary to Late Cretaceous
time (Forbes and Engels, 1570. Smith and
Diggles, 1981; Gehrels and others, 1984):
(2) after deposition of sedimentary and
volcanic rocks of probable Trassic or
Permian age (belonging to map unit KPsv)
and prior to deposition of Cretaceous and
Jurassic strata (unit KJs) (see discussion of
Cretaceous to Permian sedimentary rocks,
KPs): (3) in part prior to Late Triassic time
(Souther, 1971; Brew and others. 1985);
and (4) perhaps during mid-Paleozoic to
Proterozoic or other time. Unlt consists of
unnamed rocks in Coast Mountains east of
Keitchikan (Berg and others, 1978, 1988;
Elliott and Koch, 1981), east of Petersburg
(Brew and others, 1984; Souther and others,
1979). near Tracy Arm (Brew and Grybeck,
1984), near Juneau (Ford and Brew, 1973;
Brew and Ford, 1977, 1985; Souther and
others, 1979), southeast of Haines (Souther
and others, 1979; Werner, 1978), and near
Skagway (Redman and others, 1984)
(pre-Tertiary)—
Metacarbonate rocks derived from pre-
Tertiary carbonate rocks and carbonate-rich
clastic strata during regional amphibolite-and
loca) granulite-facies metamorphism. Found
as discontinuous marble lenses, as thick
continuous marble layers, and as cale-silicate
gnelss. Age constrained by intercalation with
pre-Tertary metasedimentary and meta-
volcanic rocks (pTmsv) described above.
Found in Coast Mountains northeast of
Petersburg (Brew and others, 1984) and
southeast of Juneau (Brew and Grybeck,
1984)

Metasedimentary and metavolcanic rocks

{pre-Ordovician)—Metasedimentary ~ and
metavolcanic  rocks derived [rom pre-
Ordovician basaltic to andesitic pillow flows,
pillow breccia, and tuff brecda, valcaniclastic
graywacke and mudstone, and minor
limestone and felsic volcanic brecela and tuff
durdng regional greenschist- and local
amphibolite-facies metamorphism. Common



Metacarbonate

rock types include greenschist, greenstone,
quartz-white mica schist, and marble.
Radlomatric age constraints suggest that
metamorphism  occurred  during  Early
Ordovidan to Middle Cambrian ime (Turmer
and others, 1977; Gehrels and Saleeby,
1987a, b; M.A. Lanphere, oral commun,,
1984). Pre-Ordovician protolith ages are
indicated by intrusive relations with
Cambrian diorite and granodionte (€dg) on
easlern Prince of Wales kland and on
southernmost Gravina Island {Gehrels and
others, 1987). Unlt consists of part of the
Woales Group (called the Wales metamorphic
suite by Gehrels and Saleeby, 1987a) on (1)
south-centra] Prince of Wales Island
(Eberleln and others, 1983; Gehrels and
Saleeby, 1987a): (2) small islands south of
Gravina Islangd (Gehrels and others, 1987);
and (3) Dall Island {Gehrels and Saleeby,
1987b; G.E. Gehrels, unpub. data, 1984)
rocks (pre-Ordovician)—
Metacarbonate rocks derived from pre-
Ordovician carbonate rocks during regional
greenschist- and local amphibolite-facles
metamorphism, Found as thin to thick
marble layers and lenses intercalated with
pre-Ordovician metasedimentary  &nd
metavolcanic rocks (pOmsv). Pre-Ordoviclan
protolith age and Early Ordovician to Middle
Cambrian metamorphic age are indicated by
intercalaion  with  the  pre-Ordovician
metasedimentary and metavolcanic  rocks
(pOmsv). Unit consists of part of the Wales
Group (called the Wales metarnorphic sulte
by Gehrels and Saleeby, 1987a)} on southem
Prince of Wales Island (Eberlein and others,
1983)

INTRUSIVE ROCKS

[May include metamorphosed and (or)

deformed rocks)

Gabbro (Mlocene and Oligocene)—Layered

and locally zoned bodies of two-pyroxene =+
olivine * biotite = homblende + quartz
gabbro and subordinate troctolite, peridottte,
leucogabbro, diordte, and tonalite. Unit
consists of stocks on Revillagigedo Island and
adjacent malnland (Berg and others, 1978,
1988: Koch and Ellioft, 1984), northem
Kupreanof and Kuiu Islands (Brew and
others, 1984), Chichagof Island (Johnson
and Karl, 1985: Loney and others, 1975),
and north of Cross Sound (Brew and others,
1978). Stocks on Revilagigedo Island and
adjacent areas of mainland gield potassium-
argon apparent ages of eary Miocene and
late Oligocene (Smith and Diggles, 1981},
and large body (La Perouse gabbro)
northwest of Cross Sound yields a *Ar/®Ar
apparent age of Oligocene (Loney and
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Himmelberg, 1983)

Granite (Miocene and Oligocene)—Biotite =

homblende * pyroxene granite, alkah
granite, quartz monzonite, and subordinate
syenite, granodiorite, and diorite. Unit
consists of (1) stocks on mainland southeast
of Revillagigedo Istand that vield potassium-
argon apparent ages of early Miocene and
Oligocene {Berg and others, 1978; 1988}
{2) large pluions of Miocene and (or}
Oligocene 2ge on Etolin, Zarembo,
Kupreanof, and Kuiu Islands (Brew and
others, 1984); and (3) part of the Oligocene
Tkope River intrusions along Alaska-Biitish
Columbia border north of Glacier Bay
(MacKevett and others, 1974; Campbell and
Dodds, 1983)

Granodiorite (Oligocene and Eocene)—Biotite

+ homblende + muscovite * gamet
granodiorite, granite, quartz monzonite,
tonalite, and quartz diorite. Unit consists of
muscovite- and locally garnet-bearing
granodiorite, granlte, and tonalite on Baranof
and Chichagof Islands and in Glacier Bay.
Where dated, these intrusive bodies vield
Eocene potassium-argon apparent ages
(Loney and othets, 1975; Decker and
Plafker, 1982; Johnson and Karl, 1985;
Brew and others, 1978). In the Chilkat
Ranage and on southeastern Baranof Island,
intrusive bodies consist of blotite- and
homnblende-bearing quartz  diorite and
granodiorite that yield Ollgocene potassium-
argon apparent ages (Loney and others.
1975; MacKevett and others, 1974; Brew
and Ford, 1985)

Granodiorite (Eocene)—Biotite-dominant, hom-

blende- and sphene-bearing granodiorite
and subordinate quarz monzornlte, quartz
diorite, and leucogranite found in Coast
Mountains (Berg and others, 1978, 1988;
Eliott and Koch, 1981; Brew and others,
1984; Webster, 1984; Brew and Grybeck,
1984; Brew and Ford, 1977, 1985; Souther
and others, 1979, Redman and others,
1984; Barker and others, 1986). Concordant
potassium-argon apparent ages  on
homblende and biotite {Forbes and Engels,

1970, Smith and others, 1979) and
uranium-fead  (zircon)  apparent  ages
(Gehrels and others, 1984} indicate

emplacement dunng Eocene time

Granodiorite and tonalite (Paleocene)—DBiotite-

dominant, homblende-bearing granodiorite
and tonalite containing local folladon and
layering.  Uraninum-lead (zrcon) data
indicate emplacement during Paleocene time
(Gehrels and others, 1984). Found in Coast
Mountains east of Petersburg (Brew and
others, 1984), east ol Juneau (Brew and
Ford, 1977, 1985, Gehrels and others,
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1984}, and near Skagway (Barker and
others, 1986)

Tonalite (Paleocene and Cretaceous)—

Hornblende-dominant, bictite-bearing ton-
alite and subordinate guartz diorite found as
steeply dipping, foliated, and locally lineated
sills in Coast Mountains (Brew and Ford,
1981}, Found near Keichikan (Berg and
others, 1978, 1988; Elliott and Koch,
1981), near Petersburg (Brew and others,
1984), near Juneau (Brew and Grybeck,
1984; Brew and Ford, 1977, 1985), and
north of Haines (MacKevelt and others,
1974; Redman and others, 1984; E.C.
Robertson, written commun., 1984; Barker
and others, 1986). Feld and uranium-lead
(zlrcon) data indicate emplacerment In
Paleocene and Late Cretaceous time, during
waning sages of deformation and
metamorphism in Coast Mountains (Gebrels
and others, 1984; Brew and Ford, 1981)

Granodiorite (Paleocene and Cretaceous)—

Dlverse assemblage of generally foliated and
layered granodiorite, quarz monzonite,
tonalite, and their metamorphic equivalents.
May include a significant component of pre-
Tertiary metasedimentary and metavolcanic
rocks {pTmsv) in some areas. Where
recognized, such areas are indicated by a
stipple pattern. Constrainis on age provided
by crosscutting Eocene granodiorite plutons
(Tg) and the interpretation that some rocks
In this unit have experienced regional early
Tertiary to Late Cretaceous metamorphlsm
(Forbes and Engels, 1970, Smith and
Diggles, 1981). We suspect, however, that
most rocks in this unit are correlative with
rocks in the Paleocene granodiorite and
tonalite unit {unit Tgi). Found in Coast
Mountains east and north of Ketchikan (Berg
and others, 1978, 1988; Elliott and Koch,
1981), east of Petersburg {Brew and others,
1984), east of Admiralty Island (Brew and
Grybeck, 1984), and in Skagway area
(Barker and others, 1986)

Granodiorite and Tonalite (Cretaceous}—Small

plutons to batholiths of granodiorite, tonalite,
angd subordinate quariz monzonite to quarz
diodte and diorite. Most bodies contain
biotite and homblende, many have
magmatc epidote and garnet and are
plagioclase porphyritic, and some contain
pyroxene and (or) muscovite. Potassium-
argon and “Ar/®Ar, and uranium-lead
apparent ages of these bodies are generaily
Late Cretaceous {Smith and Diggles, 1981;
Brew and others, 1984; Suner and
Crawford, 1985; Rubin and Saleeby, 1987).
Unlt consists of plstons on Revillagigedo
island and adjacent mainland {Berg and
others, 1978, 1988; Fherlein and others,
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1983; Zen and Hammarstrom, 1984a,b), in
Etolin-Kupreanof Islands area (Brew and
others, 1984: Burrell, 1984; Buddington and
Chapin, 1929), on mainland east of
Admiralty Island (Buddington and Chapin,
1929; Brew and Grybeck, 1984; Souther
and others, 1979; Brew and Ford, 1985),
and in the Haines region (MacKevett and
others, 1974; Redman and others, 1984;
Earl Redman, written commun., 1985)
Plutons that are mineralogically or
compositionally diflerent from main suite of
intrusive bodies are queried on geologic map

Diorite and gabbro (Cretaceous}—Homblende

dlorite and gabbro that grades laterally into
granodiorite and quartz diorite {unit Xgt).
Potassium-argon ages are Late Cretaceous
(Redman and others, 1984). Found in the
Haines area

Uttramafic rocks {Cretaceous)—Ulizamalfic

infrusive  bodies of  magnetite-bearing
homblende clinopyroxenite and subordinate
dunite, peridotite, and homblendite {Taylor,
1967). Several complexes are concentrically
zoned from a core of dunite to rocks
containing progressively less olivine and
more homblende and magnetite. Zoned
bodies commonly intrude a lwo-pyroxene
gabbro known to be of Late Trassic age on
Duke Island (Gehrels and others, 1987).
Geologic and geochemical considerations
suggest that rocks in these bodies may be
genetically related to some Cretaceous and
Jurassic volcanic rocks {KJv) (Berg and
others, 1972, Irvine, 1973). Potassium-argon
apparent ages of the ultramafic rocks indicate
emplacement during Early Cretaceous time
(Lanphere and Eberlein, 1966). Rocks
belonging to this sulte are found on (1) Duke
[sland (Irvine, 1967, 1974); (2) Annette and
Revillagigedo Islands (Berg and others,
1978, 1988): (3) small islands west of
Etolin Island (Himmelberg and others, 1986)
and Kupreanol( Island (Brew and others,
1984); and (4) on mainland near Myers
Chuck (Ruckmick and Noble, 1959), Tracy
Armm (Brew and Grybeck, 1984}, and
Klukwan (MacKevett and others, 1974).
Undated ultramafic rocks provisionally
assigned to unit on the basis of similar lithic
type are quered on geologic map and
consist of {1} homblendite and homblende
pyroxenite on Revillagigedo Island (Berg and
others, 1978, 1988}, (2) peridotite, dunite,
and pyroxenite in Cosst Mountains near
Tracy Arm {(Brew and Grybeck, 1984,
Grybeck and others, 1977); (3} homblendite
and pyroxene- and hornblende-bearing
gabbro on eastern Admlralty Island {Lathram
and others, 1965) (4) serpentinized
peridotite or pyroxenlte on north-central



Admiralty Island (Lathram and others,
1965); and (5) peridotite and serpentinite on
easlern Baranof Island (Loney and others,
1975)

Grenodiorite (Cretaceous)—A heterogeneous

sulte of plutons consisting primarily of biotite,
hormblende, magnetite =+ pyroxene +
garnet granodiorite and subordinate quartz
rmonzonite, tonalite, trondhjemite, and quartz
diorite. On Chichagof Island these plutons
are associated with Early Cretaceous gabbro
(unit Kgb) and diorite (unit Kd). Many
intrusive bodies show crude zoning from
leucocratic rocks in interior to progressively
more mafic rocks toward margins.
Potasgum-argon  apparent ages record
emplacement primarily during  Eardy
Cretaceous time, although similar intrusive
bodies northwest of Glacier Bay in Canada
also yield Late Jurassic potassiumi-argon
apparent ages {Chris Dodds, oral commun.,
1984). Some bodies could also be of
Silurian or Ordovician age. Found on Dall
lsland (Gehrels and Saleeby, 1987b; G.E.
Gehrels, unpub. data, 1984), Prince of
Wales Island and adjacent smaller islands
(Eberlein and others, 1983; Brew and
others, 1984), Kuiu Island (Brew and others,
1984), Admiralty Island {Lathram and
others, 1965), Chichagof Island (Loney and
others, 1975; Johnson and Karl, 1685),
north of Cross Sound (Decker and Plafker,
1982; George Plafker, wrilten commun.,
1984}, in Glacier Bay area (8rew and others,
1978), and in Chilkat Range (Lathram and
others, 1959; Sonnevil, 198); Brew and
Ford, 1985; MacKevett and others, 1974;
E.C. Roberison, written commun., 1984)

Diorite (Cretaceous)—Primarily hornblende *

biodte = clinopyroxene diorite and
subordinate quarz diorite and gabbro.
Generally found in associaion with Early
Cretaceous granodiorite (unit Kg) and
gabbro (unit Kgb). Found on Prince of Wales
fsland (Eberein and others, 1983: Gehrels
and Saleeby, 1986, 1987a) and on
Chichagof {stand {Loney and others, 1975;
Johnson and Karl, 1985). As described
above for the Cretececus granodiorite unit
{Kg), some rocks in this unlt may be of Late
durassie or of Silurian or Ordovician age

Gabbro (Cretaceous)—Primarily clinopyroxene

(generally augite) * homblende = biotite
= olivine gabbro, Jeucogabbro, and
subordinate norite, syenite, and pyroxenite.
Found on Prince of Wales Island (Eberein
and others, 1983), Kuiu Island (Brew and
others, 1984}, and Chichagol Islangd where it
i1s assoclated with Early Cretaceous
granodiorite (unit Kg) and diorite (unit Ka)
{Loney ang others, 1975; Jdohnson and Karl,
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Diorite (Cretaceous and

1985). As described above for the
Cretaceous granodiorite unit (Kg), some
rocks {n this unit may be of Late Jurassic or
of Stlurian ot Ordovician age

Jurassic)—
Metamorphosed and moderately deformed
diorite and subordinate quartz diorite and
gabbro on Annette Island, Revillagigedo
Island, and mainland to northwest (Berg and
others, 1978, 1988). A small quartz diorite
body near northem Annette Island ylelded a
Cretaceous potassium-argon apparent age;
the other bodies are undaled. We have
assigned a Cretaceous and Jurassic age on
the basis of our interpretation that rocks in
unit are genetically related 1o Cretaceous and
Jurassic volcanic (KJv) and sedimentary
(KJs) rocks

Gabbro (Cretaceous and Jurassic)}—Two-

pyroxene  gabbro and  subordinate
homblende = biotite gabbro and diorite.
These intrusive vocks generally found
adjacent to and intruded by Eary
Cretaceous zoned ultramaflc bodies {unit
Kumn). Found on mainland near Myers
Chuck (Ruckmick and Noble, 1959; Ebertein
and others. 1983). We have assigned a
Cretaceous and Jurassic age on the basis of
our Iinterpretation that rocks in unit are
genetically related to Cretaceous and
durasslc voleanic (KJv) and sedimentary
rocks (KJs)

Granite (Jurassic)—Peralkaling aegerdne and

arfvedsonite  granite (Bokan Mountain
Granite) on southemn Prince of Wales lstand
{MacKevett, 1963) that yielded Jurassic
potassium-argon (Lanphere and others,
1964), uranium-lead (zircon) (Salnt-Andre
and others, 1983), and rubidium-strontium
(Armstrong, 1985) apparent ages; and an
undated body of nepheline-eudialyte-bearing
syenite north of the Bokan Mountain Granite
{Eberlein and others, 1983) suspected to be
of Jurassic age

Tonalite (Jurassic)Biotite and homblende

tonalite and quartz diorte on Chichagof
lsland that vyielded a Middle Jurassic
potassium-argon (hornblende) apparent age
(L.oney and others, 1375)

Diortte (Jurassic and (or) Triassic)—

Homblende and biotite diorite (Jualin
Diorite) along east shote of Lynn Canal
(Knopf, 1911; Redman, 1984a). The diorite
produces a homfelsic aureole In adjacent
metasedimentary and metavolcanic rocks of
probable Triassic or Permlan age {unit KPsv)
and is overlain unconformably by less
metamorphosed Cretaceous and  Jurassic
sedimentary rocks (Xds) (Redman, 1984a).
These relations suggest an emplacement age
of durassic and (or) Triassic for the Jualin



Diorite. As discussed above for Cretaceous
to Permian sedimentary and volcanic rocks
(KPsv), these relations also suggest that some
rocks in the Cretaceous to Permian units
(units KPsv, KPs, KPv, KPsve) were
metamorphosed and deformed prior to
deposition of the Cretaceous and Jurassic
strata {units XJs, KJv, and KJsv)

Gabbro (Triassic}—Two-pyroxene gabbro on

Duke Istand (Irvine, 1974) and Percy Islands
(Berg and others, 1978, 1988) that yields
a Late Trassic uranium-ead (zircon}
apparent age (Gehrels and others, 1587)

Granodiorite (Triassic)—Hornblende and biotite

granodiorite and minor quartz diorite (part of
Texas Creek Granodiorite of Berg and
others, 1977) northeast of Revillagigedo
Island (Berg and others, 1978, 1988) that
vielded a latest Triassic potassium-argon
(hornblende) apparent age (Smith and
Diggles, 1981)

Syenite (Permian and (or} Pennsylvanian)—

Syenite on Sukkwan sland that contains
biotite + amphibole * aegerine = augite
and vielded potassium-argon apparent ages
of Eary Permian (hornblende) and Late
Pennsylvanian (biotite) (Eberlein and others,
1983). This body is apparently correlative
with syenitic plutons in the Saint Elias
mountains region of southem Alaska that
vield a Late Pennsylvanian potassium-argon
(homblende) apparent age {MacKevett and
others, 1986)

Syenite and trondhjemite (Silurlan)}—Consists

of (1) feucocratic biotite = aegerine =
arfvedsonite =  gamet syenite and
subordinate leucodiorite on southern Prince
of Wales Island (Gehrels and Saleeby, 1986,
1987a); (2)  Dbiolite and homblende
trondhjemite on Annetie and Gravina [slands
and mainland (o southeast {Gehrels and
others, 1987); and (3) undivided biotite and
(or) hornblende syenite and trondhjernite on
Chichagof Island (Loney and others, 1975).
Silurian age indicated by a minimum
potassium-argon apparent age on Chichagof
Isfand (Lanphere and others, 1965) and by
uraninum-lead (zircon) apparent ages of
rocks from Anneite, Gravina, and Prince of
Wales [slands and mainland to southeast
(Gehrels and Saleeby, 1987a, b; Gehrels
and others, 1987) '

Ultramafic rocks (Silurian and Ordovician}—

Pyroxenite, hornblendite, and related
ulhramafic rocks on southern Prince of Wales
Island (MacKevett, 1963; Gehrels and
Saleeby, 1986, 1987a), on southermn Dall

interpreted to be Siluran on the basis of
gradational relations with syenitic rocks of
Silurian age (Sst). The intrusive body on Dall
island vielded a Late Ordovician potassium-
argon {homblende) apparent age (M.A.
Lanphere, written commun., 1984). An
Early Siluran potassium-argon (biotite}
apparent age has been determined on the
body on east-central Prince of Wales Island
(Loney and others, 1987)

Quartz diorite (Silurian and Ordovician)—

Consists of {1} Late and Middle Ordovician
dicrite and quartz diorite and Early Silurian
to Late Ordovician biotite quariz monzonite
on Prince of Wales Island (Gehrels and
Saleeby, 1987a; Eberlein and others, 1983;
Saleeby and others, 1984; Lanphere and
others, 1964);, (2) Early Siurian to Late
Ordovician diorite, quartz diorite, and their
metamorphosed and deformed equivalents
on Gravina, Annette, and Duke Islands
(Gehrels and others, 1987); and (3) layered
and foliated quariz diorite and diorite on
southern Dall Island and in small area (near
Ruth Bay) on southern Prince of Wales
Island (Gehrels and Saleeby, 1986, 1987a).
These rocks are interpreied to be genetically
related to Early Silurian and Ordovician
voleanic  rocks (units SOv and SOsv)
{Eberlein and others, 1983; Gehrels and
Saleeby, 1987a, b)

Gabbro (Ordovician}—Homblende gabbro and

subordinate hornblende pyroxenite and
hornblendite on Sukkwan Isiand that yielded
a Middle Ordovician potassium-argon
apparent age (Eberlein and others, 1983}
and an undated metagabbro on southem
Dall Isiand interpreted to be correlative (G.E.
Gehrels, unpub. data, 1984; Gehrels and
Saleeby, 1987b)

Diorite and granodiorite (Cambrian)}—Foliated

and metamorphosed homblende diorite and
biotite = hornblende granodiorite on east-
central Prince of Wales lstand and on
southern Gravina Island that yielded Late
and Middle Cambrian preliminary urapium-
lead (zircon) apparent ages (Gehrels and
Saleeby, 1987b: Gehrels and others, 1987),
and foliated and layered leucogranodiorite
on southern Dall [sland that has yielded an
Farly Cambrian uranium-lead (zircon)
apparent age (G.E. Gebrels, unpub. data,
1984, Gehrels, 1984, 1987; Gehrels and
Saleeby, 1987b)
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