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COMBINED ID'ES'C'RIPﬁON OF MAP UNITS AND CORRELATION OF MAP UNITS FOR THE °
PETERSBURG WRANGELL /AREA 1:63,360-SCALE GEOLOGIC MAPS SOUTHEASTERN

ALASKA
By

David A. Brew and Donald J. Grybeck

- INTRODUCTION

| This report is designed to aid the users of the 1:63,360-scale reconnaissance bedrock geologic maps
. (Brew, 1997a-m; Brew and Koch, 1997) that were produced by the U.S. Geological Survey as a
contribution to ih‘e City of Wrangell, Alaska; U.S. Bureau of Land Management Minerals Section
-(Juneau); anld.Statel of Alaska Division of Geological and Geophysical Surveys joint study of the
mineral resourlce-s of the 'Petersburg-Wrangell area, southeastern Alaska. THis report does so by
. combining the information containéd in the "Correlation of Map Urits" .dlagrams, in the "Brief
Descfiptitlnn of Map Units", in the "Desclriptions of Map Units", and “References” sections of those
- fourteen. (14) maps: into 'sing!e,entities of the same name. Use of the combined material is facilitated )
by a two-way,}indéx that alpl'lxabeticaﬂy/(ﬂ keys the map-unit symbols on the individual maps to the"
.descriptions and théi} pages in this report, and (2) keys the map-unit names to the pages in this
report and -giVés their map-ﬁnit symbols. As with the fourteen maps noted abové and their map-unit -
,deéc}iptions t‘ﬁ'is 'material is bésed or-and revised from the material used in Brew and others
(1984) This report however contains some .added material, particularly concerning lSOtOpIC ages
and geologic and tectonic setting, that is not in the above-mentioned reports.
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SKETCH OF GEOLOGIC AND TECTONIC SETTING

Figure 1 shéWs the major geological elements, or belts, of the Petersburg-Wrangell area. They are,
trom west to éa’si (1) the Alexander belt, consisting of generally unmetamorphosed Lower Paleozoic
through Upper Triassic rocks intruded by scattered mid-Cretaceous plutons, (2) the Gravina belt,
consisting -of - unmetamorphosed to highly metamorphosed, variably deformed Upper Jurassm(")

. through mid- Cretaceops flysch and volcanic rocks intruded by both ‘mid- and Upper Cretaceous
plutons; and (3} the Mainland beit,_consisting of metamorphic rocks intruded by Upper Cretaceous,
lower Terti.ai'y,/ and mid-Tertiary plutons. The lower to middle Tertiary Kuiu-Etolin volcanic-
plutonic belt is younger than almost all parts of all of these belts, and extends from the 'Alekander
belt acréss the G.raQina and onto the Mainland belt. The Kuiu-Etolin belt consists largely of varied
volcanic. rocks assocnated ptutons, and minor sedimentary rocks. The Alexander belt corresponds
more or Iess to the Alexander terrane of Berg and others (1978); the Gravina belt is a refined
interpretation of their Gravina belt.- The Mainland belt corresponds to their Taku and Tracy Arm
terranes, but is interbreted below to have very ditterent significance. The Wrangellia terrane,- as
used by Berg and others (1978) and by Monger and others (1987), is not present at this latitude in
somheastern Alaska, but the Carboniferous and younger rocks included in the Alexander terrane (or
belt) are mterpreted here (Brew -and Ford, 1994) to be a facies of the Wrangellla terrane

The original and préseht contacts between these belts vary. The Wrangellia part of the Alexander
terrane stratigraphically, and probably unconformably, overlies the.clder part of the Alexander
terrane. ThéfGraivina belt overlap assemblage is interpreted to stratigraphically overlie the
Alexander. belt rocks but that contact is not exposed (Brew and Karl 1984a,b). In the area covered
by these maps, slightly metamorphosed Gravina belt rocks are everywhere in contact with a group
of older rocks, assigned to the Duncan Canal-Zarembo sub-belt of the Gravina belt, but the nature of
that contact is uncenain; nevertheless, it has been mapped as stratigraphic in this series of maps.
"In this area th/’e rocks east of the Gravina belt are considered to be pant of the Nisling terrane of
Wheeler and McFeer (1991).The contact -of the Gravina belt rocks with the Nisling terrane rocks is
also-uncérjain, but in.most places it has been mapped as a gradational metamorphic contact. Some ot
these such contacts; such as the Fanshaw fault of Gehrels and others (1992), are interp}efed to have
been faults that have been obliterated and obscured by later metamorphism to the point that they are
no longer recognizable as faults in the field: These faults are part of the Behm Canal structural zone' -
as defined by'Bre’w and Ford (1998; see fig. 2). That zone is one of the five major structural zones
that are associated with the collision of the Insular superterrane to the west with the Intermontane

supenerré‘ne_ to the east (Brew and Ford,- 1998).



The. sequence of tectonic events recorded by these features is, briefly: (1) deposition of the Late’
Jurassic to Early Cretaceous Gravina belt overlap assemblage turbidites and volcanic rocks in an arc
sefting along the eastern margin ot the minicontinent. made up of the Alexander té"frane and
stratlgraphlcally overlying Wrangelha-terrane affinity rocks; (2) collision of the rocks of that
minicontinental margin overlap assemb!age (namely the Insular-Superterrane), with the- Late
Proterozoic(?) and early ‘to middle: ‘Paleozoic rocks of the' Nislmg terrane and other terranes to the
east (namely the Intermontane supenerrane) in the middle Cretaceous (3) westward-vergent
thrusting in middle to Late Cretaceous time of Gravina belt tocks in what Brew and Ford (1998)
called the Gravina belt structural zone; (4) westward-vergent thrusting in the Lét/e/Cr_efaéeous of
Gravina, Niéiing, "and perhaps Stikine terrane rocks in what:Brew and Ford (1998) called the Behm
Canal 'struc’tural zon'e'~ and (5) still ybdnger-development of the. shear zone that localized the Latest
Cretaceous and’ Paleocene Great Tonahte Sill family of plutons, of the mylonite zone along the
footwalls of those composite piutons and of the final adjustments and differential uplift along the
Eocene to quocene Coast Range Megalineament structural zone (Brew and Ford, 1998). *
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Figure 2 Lithotectoni'c terrane map of southeastern Alaska, showing area -covered by the
Petersburg-Wrangell area 1:63,360-scale geologic. maps (Brew, 1997a-m;

‘Brew and Koch, 1997). Adapted from Brew (1986).



BRIEF DESCRIPTION OF MAP UNITS

Qi ; ; GLAC!AL ICE AND PERMANENT SNOWF!ELDS (Ho!ocene)--A[most exclus;vely in Mainland Belt.
B ¢ T SURFICIAL DEPOSITS (Holocene and (or) Plelstocene)~-AHuvmm coltuvium, tldal ’
mudfiat deposns and some glaclof]uwal deposits. ‘

| K;yulETQL INBELT
EXTRUSIVE AND INTRUSIVE VOLCAN[C ROCKS OF KUIU EZTOLIN VOLCAN!C-PLUTONIC
BELT (Quatemary and Tertiary)

Qb | iy Extruswe Basaltic Rocks and Underlying Sediments

dl‘v /Vent Breccia

Qra / Andesite and Other Intermediate. Exirusive Hocks

[ #)1S Volcamclasnc Deposits u? /
QTr:s / Rhyohte Rhyodacite, and Related Sihceous Extruswe and Intrusive Rocks
Qb IBasaIt and Other Mafic Extrusive Rocks

G Dikes, Sills, and Extrusive Rocks

. QTx Brecci}a and Ag'glor‘nerate

" iNTRUSNE GRANITIC AND OTHER ROCKS OF KUIU ETOLIN VOLCANIC—PLUTONIC BELT

(Miocene ‘and {or) ) Oligocene)

Tmae . Alkali ‘Granite Satellitic to Gramte of Gentral Etolin Island

Timige ' Granite of Central and Nontherri Etolin’ Island

Tinme™ Mlgmatltlc Granitic. Rocks ot Central and Northern Etolin Island

’Tméz / Alkali Granite of Nonhwestem E’tolm and Southeastem: Zarembo' lslands

Tm’qk' i Heterogeneous Granitic Rocks of.Central Kupreanof and Northeastern Kuiu isiands
Tmok : ,/ ; ,Heterogeneous Dioritic Hocks of Northem Kuiu Island’

Tmgb Gabbro and microgabbro :

Tsh HORNFELSED SEYMOUR CANAL ?QRMAT!ON Rbo_K's (’M;ocené and(on) 0iigaéene) ;

. Tk KOOTZNAHOO FOHMATION(") (Paleogene)--Nonmarine arkosxc sandstone sandstone, 1
" shale, and congiomerate, ]
, Al,E&ngEH BELT
NI’HUSIVE HOCKS OF THE CHILKAT PRINCE OFWALES F'LUTONIC PHOV!NCE

(Cretaceous) ,
Kwgo - - Hornblénde Quartz Monzodwnte with- Mmor Tonahte Granodlonte Quartz Dlonte

D;ome Quartz Monzonite and’ Monzod[orlte
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'BRIEF DESCRIPTION OF MAP UNITS--CONTINUED

METAMORPHIC ROCKS IN THE CHILKAT-PRINCE OF WALES PLUTONIC PROVINCE

(Cretaceous) -
Biotite-Quartz-Feldspar Hornfels: Meta-polymictic conglomerate
Biotite-Quariz-Feldspar Hornfels: Meta-graywacke and mudstone turbidites

Biotite-Feldspar-Quartz Hornfels: Meta-graywacke of Descon Formation

ULTRAMAFIC-MAFIC COMPLEX AT BLASHKE ISLANDS AND RELATED ROCKS (Cretaceous)
Dunite
Wehrlite
Clinopyroxene-Hornblende Gabbro :
Magnstite-Bearing Chlorite-Hornblende-Pyroxene Monzodiorite

METAMORPHIC ROCKS ADJACENT TO COMPLEX AT BLASHKE ISLANDS (Cretaceous)
(Garnet-)(Pyroxene-)Biotite-Quartz-Feldspar Hornfels '
Biotite-Quartz-Feldspar Hornfeis.

HYD GROUP (Upper Triassic)
Hamilton Island Limestone
Bumt Island Conglomerate

PYBUS FORMATION (Lower Permian)

PORPHYRITIC SYENITE (Interred Early Permian And Late Pennsylvariian)

"CANNERY FORMATION (Mississippian and Devonian)

FOSSILIFEROUS‘LIMESTONE (Lower and Midafe Devonian)--




BRIEF DESCRIPTION OF MAP UNITS—~CONTINUED

/ ALEXANDER BELT-CONTINUED
PRINCE:OF WALES ISLAND SEQUENCE (Devonian to Grdoviciany |
/ Carbohate Rocks and-Associated Conglomerates (Upper to Lower Silurian) -
Sch | Heceta Limestone-
'Schc/ R Polymictic Conglomerate. Intercalated with Heceta Limestone
.Sop/ Polymictic Conglomerate .
" Turbidites and associated rocks (Upper Silurian to Lower Devonian)
Bay of Pillars Formation on Kuiu and western Prince of Waies Islands
(Upper -to Lower Silurian)

Stbg Graywacke, Mudstone, Turbidites, and Limestone
. ‘Stbe ' Polymictic Conglomerate
Stbo . Olistostrome Blocks of Heceta Limestone in Turbidite Matrix

Bay of Plllars Formation on Northeastern Prince of Wales island (Upper(?) to
Lower s-ilurién). ' ' '
Stpg -Graywacke, Slats, and Limestone
Stpe Conglomerate, Agglomerate, and Volcanic Breccia

Descon Formation (Lower Silurian to Lower Ordovician)

SOtdg Graywacke
SOtal Limestone

GRAVINA BELT
METAMORPHOSED STEPHENS PASSAGE GROUP ROCKS (Upper Cretaceous)
 Kss - Schist and Horntels
Ksp Phyllite
Ksy Greenstone and Greenschist

10°



BRIEF DESCRIPTION OF MAP UNITS-CONTINUED

GRAVINA BELT--CONTINUED
!NTRUS!VE ROCKS OF ADMIRALTY- REVILLAGIGEDO PLUTONIC BELT AND ASSOCIATED

, MIGMATITE (Upper’ Cretaceous)
Kmgt . ’Mlgmatlte

© Kiel "+ Hornblende-Biotite Tonalite and Granodlonte Quartz Monzodiorite, and Quartz
s _IDtorlte : o
.',;Kz“i'f . : 'Hornblende Biotite Tonalite, Granodiorite, Quartz Monzodaonte and Quartz Dlonte
‘Ktop , 'Homblende Blome Tonalite
‘Ktoc Gamet Biotite. Tonahle and Minor Granodiorite
' thp T Blotlte Toname Quanz Diorite, and-Granodiorite -
~Kqgop ,Blotite-Eptdote -Hornblende Quartz Monzodiorite .
Kao o Pyroxene Biotite-Hornblende-Quartz Monzodiorite, Quartz Dlonte, Monzodvonte
: / ,' - and’ Dlonte / ’
Kdi o Hor_nblende biorite
Kgb /',Météga'b.l'a'rb o

lNTRUSlVE HOCKS OF KLUKWAN DUKE PLUTONIC BELT (Cretaceous)
KUk Ultramaflc Compiex at Kane Peak
Khb " “Hornblendite

11
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BRIEF DESCRIPT‘!Q&_; OF MAP f-'UN!‘fSéﬁ_ONTINUED?I

X3

: HAVINA BELT-—CONTINUE

' MET AMORPHOSED STEPHENS PASSAGE GHOUP AND OTHER ROCKS (Upper(") Mesozoxc)

Semlschlst and Phylhte
‘Masswe Limestone ,
Greenscmst and Greenstone Metamorphosed From !ntermedzate to Mahc Voicamc o
Rocks ' :
- Greenschist, Chen leestone “and’ Argtlhte
Ouartzne Metamorphosed From Chert _
k -Schtst and Semlschlst Metamorphosed From Felsnc Volcamc Rocks
Phylme and Slate Metamorphosed From Tuff Mudstone and Mmcr Graywacke
g Metamorphosed Gabbro o £ :
' Gabbro
Ultramafic Rock -

: GRAVINA BELT-CONT INUED e _
STEPHENS PASSAGE GROUP (Upper Cretaceous/Cenomaman to Upper Jurassac("))
Brothers Volcamcs/Douglas lsland Voicamcs

Seymour Canal Formation . ---

HYD GROUP(?) (Upper Tnassac) : _
Fe151c and 1ntermed1ate Volcanlc Fiows and Breccna Limestone, and Argllhte

MIXED SlLTSTONE GRAYWACKE AND FOSSILIFEHOUS LIMESTONE (Lower and Mrddle

Devoman some may be- Pennsylvaman)

 FOSSILIFEROUS LIMESTONE (Lower and Middle Devonian)
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_ BRIEF DESCRIPTION OF MAP UNITS-CONTINUED

MAINLAND BELT AND" IN

'_INTRUSNE ROCKS OF ADMIRALTY- REVILLAGIGEDO' PLUTONIC BELT AND ASSOGIATED
' MIGMATITE (Upper Cretaceous) ' '

M[gmatlte ,
.Hornbiende—Bnotzte Toname and Granodiorite, Quartz Monzodrorite and Quartz

Dnorrte )
. " Garnet-Biotite Tonalite and Minor Granodiorite -
» 'Bidtite Tonalite, Qu'aﬁz Diorite, and Granodiorite
- Metagabbro
MAINLAND BELT
!NT RUSIVE ROCKS OF BEHM CANAL PLUTONIC BELT (M|ocene and (of) Olrgccene) -
Rhyoiite and Related Rocks
Foliated Rhyolite and Related Rocks |
Clhulolritel Granite

GRANODIORITE OF CENTRAL COAST MOUINTA[NS COMPLEX AND ASSOCIATED MIGMATITES

' (Eocene)

“Migmatite Co’ns&tih'g of Schist, Gneiss, Tonalite, and Granodiorite Invaded by Biotite-/
Granodiorite ' |
IPorp'hyriﬁC Biotite-Hornblende Granodiorite

" Gneissic Bictite Granite and Granodiorite

'Horhblende-Biotite Granodiorite and Quartz Diorite
Migmatite associated with Leucocratic Granodiorité .

- Leucocratic Porphyrmc Biotite Granodiorite and Adamellite [Gramte]

Leucocrat;c Granodlonte

' INTHUSNE HOCKS OF THE GREAT TONAL!TE SILL BELT AND ASSOCIATED MIG MAT!TE

(Upper Cretaceous and{or) Paleocene)
Mlgmatrte Consisting of Schist and Gneiss Invaded by Tonalite
Biotite-Hornblende and Hornblende-Biotite Tonalite, Quartz Diorite, and Minor
Granodlorlte / '
Gne|55sc Blotute Granodiorite and Quartz MOHZOdIOrItE

13



BRIEF DESCRIPTION -OF MAP UNITS—-CONTINUED

o

~ MAINLAND BEL T--CONTINI

METAMOF{PH!C ROCKS OF COAST MOUNTAINS COMPLEX (Upper Cretaceous and(or)
Paleocene) :

TKp - PhyNite

TKbs " Biotite Schist : :

TKbsc Schistose metamorphosed polymictic cong'tomer‘até:,

TKhs = . Homblende Schist and Semischist

Tkmb | Marble and Calc- Slhcate Granofels

TKbg ' Bictite Gnelss &

TKhg - . Hombiende Gne:ss _ :

TKgn Gamet Biotite Gneuss and. Schist;. and Amphibohte

* INTRUSIVE ROCKS OF ADMIRALTY REVILLAG[GEDO PLUTONIC BELT AND’ ASSOCIATED
MIGMATITE (Upper Cretaceous) -

Kmgf Mlgmatite

Ktef Homblende-Biotite Toname and Granodaome Quar!z Monzodlonte and Quartz
: : Dionte ; : : ' '

Kigp .- Biotite Tonalite, Quartz Diorite, and Granodiorite

Kgi:)/, e Metagabbro - / 5 e

14



" DESCRIPTION OF MAP UNITS

,(Note Al formattonal and descnptlve map-unit names in the text of the tollowing descnpnons are

set off with quotatlon marks to make thern easier to identify.]

Q : GLACIAL ICE AND PERMANENT SNOWFIELDS {Holocene)--Occurs only in the Mainland
Belt, with the exception of one small glacier on Kupreanof Island.

ds ; SURFICIAL 'DEPQSITS (Holocene and(or) Pleistocene)--Includes alluvium, colluvium,

. tidal mudffat deposits, and some glaciofluvial deposits. The distribution of most large
- areas of surficial deposits was mapped in the field, but the deposits have not been studied

in detail; many small areas are not shown,

KUIU-ETOLIN VOLGCANIC-PLUTONIC BELT

Belt informally-named by Brew and others (1979), redefined by Brew and Morrell (1983), and
the age revised by Brew and others (1985).

EXTRUSIVE AND INTRUSIVE VOLCANIC ROCKS OF KUIU-ETOLIN VOLCANIC-PLUTONIC BELT
(Quaternary and Tertiary)--Diverse volcanic rocks exposed in a broad area extending from
. northeastern Kuiu southeastward through Kupreanof and Zarembo Islands: '

15



DESCRIPTION OF MAP UNITS--CONTINUED
KUIU-ETOLIN VOLCANJC PLUTONIC BELT-CONTINUED

Qb - Extruswe Basaltlc Rocks and Underlying Sednments (Holocene and(or) Plelstocene)».

I Fresh locally polygonally ;omted dark greenish-gray, dense very fing-grained to
aphamttc, magnetlte-beanng olivine basalt and minor pyroxene basalt. Individual
flows are as much as 10 m thick and are columnar Jomted most flows are less than -1
m thick. Underlain locally by aa flows and.mafic volcanic braccia in layers up to 0.5
m’ th;ck and by Iooally derived, poorly sorted,. well: bedded brown- to gray:
weathering conglomerate pebbly sandstone sandstone and minor siltstone deposned
in fluvial‘of beach énvironment. Quarry on peninsula in Kah Sheets Bay.in
Peteroburg C-4 quiellldranglel, (Brew, 1997j), éxpoSes polymictic glacial till in a )
small lens under dense aphanitic basalt that is’ mapped with this unit; whole unit is -
‘interpreted 1o be Pleistocene or younger (Brew and others, 1985). Three whole-
rock K-Ar ages on basalts in the northern part of this quadrangle on southern
Kupreanof lsland gave K-Ar ages of 0.279:0.085, 0.269+087, anid 4.156.95 Ma
(M. A. Lanphere, U.S. Geological Survey, written commiun., 1972; Douglass and -
others, 1089, p. 63)- Unit is exposed along south shore of ‘Kupreanof Isiand from Kah.
~Sheets Bay to Douglas Bay and from west of To'tem/' Bay to beyond Point Barrie and at

- Indiah Ponm and on High Castle'island in Duncan Canal. Equivalent rocks ‘may be /
I mcluded with- "Basalt and Other Mafic Extruswe Rocks" (QTb), particularly aiong .

Rocky Pass and near the mouth of Irish Creek. -

16
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DESCRIPTION OF MAP UNITS--CONTINUED

Extrusive- and Intrussve Volcamcs and Vo!camclastlc Rocks {Quaternary(”) and Tertiary)--

: Compllcated intrusnve ang extrusive volcamc ‘pile best exposed on southwestem ‘Kupreanof

Island and on Zarembo Island: may include racks that should be assigned to "Extrusive
Basaltic Rocks and Underlying Sediments" (Qb) but cannot be distinguished in the field
from ‘older basalts. Originally considered to be the southeastern, and more Varied extension

~ of “Admiralty Island Volcanics” named by Loney (1964) and assigned a late Eocene to

Oligocene age on Admiralty island (Ford and others, 1996). That age revised to Eocene to

; Miocene(?)l by Lathram and others (1965); K-Ar dating (G. Plafker, U.8. Geological
' Survey, oral commun:, 1982) of volcanic rocks there indicates a Miocene age. However,

the "Admiralty island Volcanics" are now considered to be a different but possibly time- |
equivalent unit. Time- and 'litho-stratigraphic relations are uncertain, but the rhyolites
and basalts appear to have erupted at different times and in no obvious or simpls sequence
durmg the time from Paleocene (as indicated by the age of the locally underlymg

"'Kootznahoo Formation' "} to Holocene (as inferred-from the .possible inclusion of -
_Quatemary volcanic rocks in the unit). The unit may include rocks ‘erupted throughout the
= Teruary and Quaternary, but it is believed that there is a é?gniﬁcant Ofigocene break in

the dep'o'sitior'}'. The unit is stratigraphicaily édmplicated ‘with maior' lithologic_ types -
occurring repé‘atedly.throughout the section. Soms suggestion that "Aiteré6 Dellenite, ete. *
(OT{), and the "Gabb'r'o and Microgabbro" (Tmgb) éxpoéed elsewhere in the Petersburg-
Wrangell area occur only low in the section. "Siliceous Volcaniclastic Rocks" (QTc) occur
in and around "Rhyolite, Rhyodacite, etc.® (QTr); seo also Muffler (1967). Divided into:
Vent Breccia-- ;
Angular 1o subangular blocks of fine-grained, fight gray, silicic voleanic rock: with
fragments that range from 5 mm to 15 cm with either no matrix or little (]ess than
15 percent) matrix of very fine grained, dark-gray volcanic rock or chalcedony.
Crops out on southeast shore of Zarembo Island southwest of Aound Point; and on Kuiu
Island in the Kadake Creek drainage west of Kadake Bay, and north of Washington Bay.
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. DESCRIPTION ‘OF MAP UNITS--CONTINUED

_ ; -ETOLIN VOLCANIC-PLUTONI SELT-CONTIN

.d‘l’a An'deleite and Other Intermediate _Extruslve Hﬂecks-— '

: : Darl<’ 'gray where fresh, greeh to marcon where allered‘ 'bl'oéky weathering Pyrbxene
f,and feldspar porphyritic, massive to vesmular and amygdaloldal flows 10-50- cm

) I,fhlck A K-Ar age ‘of 21.2£0.6 Ma was oblalned from a sample in the Petersburg c5

quadrangle and one of 21.5+0.6 Ma’ was obtained lrom a sample in the Petersburg C- .
6 quadrangle just west of this map area (Douglass and others 1889, p. 63)
Apparently intercalated with basalts in southemn Rocky Pass area between KU|u and
Kupreanol Islands, also oceurs in south central Kupreanof Island, and near. exposures
of “Rhyolite, Rhyodacne etc " (QTr) near Kah Sheels Lake and on southwestern
Zarembo Island. : '

Qe Vdlcaniclastic Deposits-- : _

- Urisorted and sorted pyroclastic deposits, felsic to-mafic tuff, lapilli tuff, tuff

breccia, and block and ash deposits, Also i'ncludes felsic to rnaﬁc lahars and
ollgomldlc conglomerates Depos;ts range from matnx supported massive beds, 105/
of meters thick, to cm- scale well-bedded turbidite- llke deposus with graded beds,
-and thmmng and fining upwards ¢ycles. Tuffaceous deposns are generally altered to
pale green clay ashy horizons are locally srlrcmed Coaly plant material ‘is rare, but
present where bedding is weli-developed. Mafic material subordinate to felsic
matenal quarlz is subordmate to leldspar and pynte is spare but ubiquitous.
Deposns lap onto volcanic cenlers in the vncmlty of Tunehean, Lovelace and
Kushneahin Creeks on southwestern Kupreanof Isiand, and are mt_ercalater:l with

gxtrusive rocks at several horizons.
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DESCRIPTION OF MAP UNITS--CONTINUED

_ . KUIU-ETOLIN VOL -PLUTONIC BELT--CONTIN
QTr - 'Rhyolite, Rhyodacite, and Related. Siliceous Extrusive and Intrusive Rocks--

& . in generai, aphanitic to finely crystafline, generally quartz and feldspar porphyritic;
C.l. less than 1. Locally layered, spherulitic, and (or) miarolitic; Iight gray tresh;
buff, lwhi_le, green lavendar, maroon, or pink where altered; generally rusty
weathering. Pyrite and zeolites common. Many exposures are texturally complicated

. mixtures of discontinuous mm-scale flow layered, brecciated, spherulitic, and
phenbcrystic rocks. Heterogeneous stratigraphy Includes lava flows, obsidian flows,

: lahars, welded and nonwelded ash, twff, and lapilli, all cut locally by porphyritic
rhyolite: and rhyodacite dikes. Extreme alteration, brecciation, attitudes of layering,
and abundance of dikes identify vents and domes; massive structurgless isolated
rhyolit'e bodies suggest plugs; cofumnar-jointed clift exposures in excess of 100 m

' thick are interpreted as cooling units. A K-Ar age of 20.4+0.6 Ma was obtained from

- a-sample.in-the Petersburg C-5 quadrangle (Douglass and others; 1989, p.63).
Expose& near Steamer Bay on northwest Etolin Island and on southern Kupreanof-/ )
Island. '

Qtb Basalt ‘and Other: Maﬂc Extrusive Rocks--

' . Platy. blocky, or cotumnar jointéd basalt flows 50 cm to several meters thick. Dark-

e gray where fresh, rusty weathering. Commonly vesicular and amygda!o:dgl, amygdule
fillings ‘include calcite, epidote, chalcedony, chlorite, and zeolites, in order of
décreasing abundance. Platy flows are pyroxene mIcrpporphyritic: massive flows
may contain r‘hagnetite. pyroxene, angd olivine. Intercalated mafic tuff and flow breccia
of variable thickness, but generally less than 1 meier thick. Mafic dikés and small.
localized tlows occur higher in the section. Section of gently east-dipping flows
_greater tharilsoo m thick extends from Port Camden on Kuiu lsland, across Rocky .
Pass 1o western Kupreanof {sland; also exposed on northwestern Zarembo island in
this quadrangle. It is the most extensive volcanic unit in the Kuju-Etolin belt; and

~ may also underlie much of exposed extrusive-volcanilc section on Kuiu, Kupreanof and
-Zarembo Islands.

Qid. . Dikes, Snls ‘and Extrusive Rocks--

' Mutually cross-cutting network of dlkes flows, sills, and breccias’ that range in
composmon from basalt to rhyolite. Extremely complicated, heterogenous outcrops:;.
may include xenoliths of matamorphic country rock. Best exposures associated with
/grélnitic intrusion west of Threemile Arm on Kuiu Island, and on Conclusion and

Zarembo isiands. Interpreted to be feeder system of volcanics in these areas.
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DESCRIPTION OF MAP UNITS--CONTINUED.

: IQTx Brecma and Agglomerate-- ; .

Pooriy éxposed, enigmatic hght- and dark gray, mterlayered volcamc graywacke and
-matic tuff.breccia of basattlc(’?) composmon Crops out on asoiated reets in |
Kashevarof Passage off northeast Prince of Wales Island o

INI‘RUSIVE GRAN!TIC AND OTHER HOCKS OF THE KUIU-ET OLlN VOLCANIC-PLUTON!C BELT
,(Mtocene and(or) Ollgocene--K«Ar determinations ‘ot about 20-22 Ma cned below were
-obtained on rocks from the “Granrte ot Central and Northern Etolin lstand" (nge) (M A A

: 'Lanphere U.s. Geological Survey, written communs,, 1981, 1982; Douglass ‘and others :
1989 p. 83); descnptrons given by Hunt (1984) Dlwded into: - ’

" Tm'ae © Alkali Granlte Satellitic to Granite 6t Central Etolin sland:- .
/B(otlte amphibole alkals granite, gramte. and alkah quarfz syamte with minor
-amounts of . quartz syenite to syemte Massive,. nonfohated allotnomorphxc to.

i hypsdiomorphnc eqmgranular to seriate medrum- to very coarse—gralned C.l. 01 to
13. Weathers a dlsnnctlve pale orange to white. Generally homogeneous a{ outcrop
scale. Feldspar mmeralogy cons:_s.ts of well developed perthitic alkali feldspar,

- commonly intergrown ‘with quariz in a coarse. graphic texture, and 'Qen-e'reil absenceé of
plagioclase as a. separaie fetd-sp'a/r' phase; diétin'ctive mafic mineralogy'i’ncludes blue-

I ,green to biue {sodic) amphibole (hornbiende and nebecklte) dark brovm often :
l’eddiSh brown biotite,. and tocally . abundant green (nron rich) pyroxene which may
’also be assoc:ated with rare iron-rich ohvme (fayahte) accessory minerals are A

.iresh and coarse grained. and mciuda sphene allanite, rare. ﬂuorhe and’ magnefite
Wthh |s Iocally either rare’ or abundant A K-Ar age of 18.540.6 was obtamed on.a
sample from the Petersburg A-2 quadrangle (Dougiass and others 1989, p 63):
_Unit'is exposed in severailbodtes and numerous unmapped dnkes and sthall plugs-

' s/atellitiotc') the main bod’i'eé of the “Granite of Central Etolin Island” (Tmge). Similér
fo that same body in general ‘appearance,. but Is- coarser- gramed more granular i

lacks’ mlarolmc cavities, and has an unusual mafic mmeralogy
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Trnge -

" DESCRIPTION OF MAP UNITS--CONTINUED

JU-ETOLIN VOLCANIC-PLUTONIC BELT--CONTI

Granite of Central-and Northern Etolin island--

Homblende-biotite granite, alkali granite, quartz syenite, and alkali quartz syenite.
Masslive, nonfoliated; allotriomorphic to hypidiomorphic; equigranular to seriate;
medium- to coarse-grained; C.l. 01 to 07. Weathers a distfncﬁve pale orange to
white; miarolitic cavities common, often rusty weathering. Generally quite
homogeneous at outcrop scale. Feldspar mineralogy consists of common, but only
rérely ‘pervasive, graphic and micrographic intergrowths of quanz and well-
developed micropenthitic alkali feldspar; mafic mineralogy consists of dark brown to
gr’ée‘nish-brown biotite and generally subordinate green to blue-green horrnblende,
both of which are often partially altered to chiorite; accessories include sphene, -
allanite, and locally abundant magnetite; epidote filis miarolitic cavities in several
places. Minor amounts of fine- to medium grained, porphyritic biotite-hornblende
quartz rﬁonzonite. quartz syenite, and granite (C.l. 03-10), frequently containing up
to 10 percent rounded, very fine grained mafic (about C.I. 40) inclusions are

' present, generally near the margins of larger bodies. K-Ar ages of 19.8+0.6 Ma,

20.3140.6 Ma, and 21.5£0.9 Ma were obtained on samples from the Petersburg A-2
and B-2 quadrangles (Douglass and others, 1989, p. 63). Unit forms the core of the
large composite pluton on central Etolin Island, and is best exposed there along
Burnett Inlet; also exposed as small bodies on Brownson Island, near Fisherman's
Chuck, in the Niblack islands, and in numerous small unmapped plugs and dikes
within the migmatitic rocks surrounding the core. On northern Etolin island it forms
the pluton at Bessie Peak just north of this quadrangle adjacent country rocks and the
migmatite at Anita Bay. The body at Bessie Peak has a more homogeneous. composition

and carries more fine-grained matfic inclusions than does the body at Burnett Inlet.
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DESCRIPTION OF MAP UNITS-CONTINUED

UIU-ETOLIN VOLCANIC-PLUTON B L T--CONTINU
Tmme - Mrgmatmc Granitic Hocks of Central and Northern Etohn Island—

; Hornblende biotite-pyroxene quartz monzod:ome, quartz monzonite, granod:onte
quartz dlorhe. and diorite paleosomes mvaded by neosomes of these same
compositions as well as of granite, a!kah gramte and quartz syemte Massive,
'extremely heterogeneous, and generally. nonfoliated; hymduomorphrc to

g aliomomorphac equlgranular to seriate to. porphymlc generany fine- 16 medium-

. grained; C.I. 10 to 50 (pateosomes) 03 to 25 (neosomes). Feldspar mmeralogy

- consists of zoned plagroclase in places rimmed by potasstum 1e|dspar abundant
°clots" of mterstttuallpotassrum feldspar, and generally ‘ rare,mtcrographlc

' intérgro‘Mhs. Highly intergrown and generally subophitic mafic minerals in the
more dioritic phases consist of abunddnt pale clinopyroxene, local additional
ortho'pyro‘iene, both o@curring ‘as cores In'grée'nfbrdwn hornblende; ‘associated pafe-
“green fibrous secondary amphibole, brown biotite, and very rare olivine. Accessory
minerals. molude sphene, apatite, ‘magnetite, and rare allanite. K-Ar ages of
19. 3+0 6 Ma and 21.4+0.6 Ma- were obtained on samples from the Petersburg A- 1
'quadrang!e to the east of the map area. (Douglass and others, 1989, p. 63). Unit
makes’ up the outer portion of the large composite pluton on central Etolin Islarid -at
Burnett Inlet, as well as.a.smaller body at Anita Bay associated with the granite at
‘Bessie Peak and an :rregular zone associated with the granite on the Niblack Islands -
in Ernest Sound. Dioritic phases resemble rocks within the ‘outer portions .of the
pluton at Washington Bay on northwestern Kuiu Island, -and rocks comparable to
other phases can also be found associated with the granltnc p(utons on Zarembo,

Kupreanof and nor‘theastem Kuiu ls]ands
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'DESCRIPTION OF MAP UNITS--CONTINUED

‘BELT-CONTIN

Tmaz  Alkali-Granite ot Noﬂhwestem Etolin and Southeastern Zarembo Islands--
Amphibote- blotrte alkali granite and subordinate gramte Massive, nonfoliated,;
allotriomorphic- to hypidiomorphic; equigranular to- seriate, .some porphyrltrc
maedium- to coarse-grained; C.|. averages 04. Miarolitic cavifies common and locally,
abundant; quilte/ homogeneous at outcrop scale, but wi"th locally abundant hornfels
- inclusions. Feldspar mineralogy consists of perthitic alkali/feldspar, a variety of
“exotic (and in /Iplaces pervasive) graphic and micrographic textures, arid rare o
occurrence of plalgiolclase as a separate feldspar phase. Mafic minéralogy is
distinctive and includes green, blue-green, and blue {sodic) amphibole (hornblende
to riebeckite), dark brown to reddish-brown biotite, and locally abundani green
(iron-rich) pyroxene mafic minerals ‘are altered . and partlally replaced by chionte
Accessory minerals include locally abundant sphene,-allanite, apatite(?), magnetrte,
and minor hematite; epidcte fills some miarolitic cavities. Unit on Zarembo [stand -
includes minor coarse-grained, subophitic, hornblende-biotite~pyroxene diorite
{Cil; 40-45) that r’eéembles diorites within: the "Migmatit/ic Granitic Raocks of
Cem'ral and Northern Etolin Island” (Tmme) as well as the diorites associated with
the granites on‘_Kupr‘eahof and Kuiu Islands. Unit exposed in two possibly /'
interconnected hodies at Quiet Harbor on northwestern Etolin Istand ‘and at Round
Point on.southeastern Zarembo Island, as well-as in several small plugs and dikes that
invade the adjacent country rocks -on.Zarembo Island. Resemblés the "Granite of
C"entral and Nonhéfh Etolin Island® (Tmge) in composition and texture, while the/
mafic mineralogy is éimilar to the “Alkali Granite Satellitic ‘to Granite'ofl Central -

Etolin Isiand" (Tmae).’
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' 'DESCRIPTION OF "MAP UNITS--CONTINUED

KUIU- v IC-PLUTONIC BELT-~CONTINUE

Trak HetérOQenéous Granitic ‘Rocks of :C'entral Kup'réanof and Northeastern Kuiu Islands--

l Blotrte homblende granite, quartz syemte guartz monzonite, and quartz
monzod:onte Poorly exposed, nonfohated hypldlomorphlc mequ:granuiar to
porphyrmc Fine- to med|um‘gramed C.i; 02 to 20. Maarontlc cavmes common and’
locally abundant as are fme—gramed maf:c inclusions. Feldspar mmeralogy consists
of - mrcroperthntlc alkali feldspar whlch commonly rims: plagloclaSe grains, common
and locally pervasive micrographlc mtergrowths and some- potassic alteration of.
plaglociase. Mafic mineralogy consists of brown blotite ‘(often partially replaced by
.c‘hlo/rite). green-browri .to bluegreen hb/rnlb'lende (commonly/asso’c/:iaied with a pale- :
greén fibrous secondary amphibolé) and rare pale py'roxene"Accessory ‘minerals
include locally abundant sphene, ‘magnetite, and rare allanife; epidofe occurs as
. miaroiitie cavity fillings. Includes minor amounts of pyroxene nch coarse- to
medium-grained quartz monzodiorite (C.I. 25-35), and of medium- gramed.
suboﬁhitic, pyroxene-biotite diorite (C.l./;' 40-50) similar to "Diorites associated
with the granitic rocks on nortﬁwesiem Kuiu and Zarembo Islands" (Tmaz and
Tmdk). Unit'is exposed in a.plug-on Kah ‘Sheets Creek on KUpreanof ‘Isiand— , on
northwestern ‘Kuiu Istand southwest -of Threemlle Arm’ (where it’ a!so forms dikes
whith mvade the adjacent country focks), and as small plugs on Horseshoe and Monte
Carlo Islands in Keku Strait. Vanous phases of these plutons have counterpans among
all of. the other coeval plutons ir the quadrangle they dlffer from vanous granitic
uriits on Efolin Island in generally !ower quartz and greater plagloc!ase content, finer -

grain- s:ze. and generally higher Cl
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DEE‘;CRIPfION- OF MAP UNITS--CONTINUED

KUIU-ETOLIN VOLGANIG-PLUTONIC BELT--CONTINUED
Tk Heterogeneous Dioritic Rocks of Northern Kuiu island~ - -
= . Biotite- homblende—pyroxene diorite, quartz diorite, quanz mohzédiorite and
/gabbro Masswe nonfohated allotriomorphic to hypldlornorphlc Seriate; medium-
to coarse- med|Um gramed C.l. 17 to 50. Extensively diked and !ocally migmatitic
.~ with granitic to diorific neosomes invading dioritic paleosomes. Feldspar mmeralogy
includes. zoned plagiociase with local potassic alteration; locally abundant “clots” of
~ interstitial potassnum feldspar; rare micrographic mtergrowths and abundant
subophmc mafics. Mafic minerals are generally tntergrown and consist of pale
chnopyroxene some orthopyroxens, green-brown hornblende (associated with a
pale- green “fibrous secondary amphibole), minor brown bjotite, and rare ollvme
'Accessory mmerals include sphene, apatite, magnetite, and rare allanite. Unit
éxposéd in-’fa stock at the northermn edge of this quadrangle; Bisewhere in the outer
por!i'on of ;(he piuton én Washington Bay on northwestern Kuiu Island and as a small
plug at the head of Threemile Arm on northeastern Kuiu, ‘A K-Ar age of 19.5+0.6 Ma
was obtained on a sample from the former locality in the Pont Alexander:C-1
quadrangle west of this map area (Douglass and others 1989, p. 63). Resemblés the -
- more dlormc phases of the "Migmatitic Granitic Rocks of Central and Nonhern Etolin

Islang " (Tmme)

Tmgb - Gabbro and mncrogabbro-— ,
' Medlum gramed dark gray fresh and weathered, ollvme— and clinopyroxene-

bearing, locally deuterically altered; forms now- gently-dipping sills up to about .-
500 Im ,.Itr/ﬁck; cuts “chthahoo Formation® and older rocks; well exposed on .
.~ Hamilton Island, on Kuiu Istand north of Kadak Bay and at Saginaw Bay in the Keku
'~ Islets, and at Big John Bay on Kupreanof island. Inferred by Muffier (1967) to-be
./genehcaﬂy related to the “Basalt and Other Mafic: Extrusive Rocks“ (OTb) to the

g -south
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. osscm’b;n’dn oF':M'A'P A'U'N‘nsnco_mmuen :

T's'h_'l HORNFELSED SEYMOUH CANAL FOF{MATION HOCKS (Mrocene and(or) Ollgocene)--
: " Albite- epldote homfels faCiES rocks generally preservmg both ongmal structures :
~and textures and (or) the metamorphrc effec@s of Cretaceous metamorph;c events m
. :aureoles on Etolin Island The Ilmns are, as descnbed undet the head(ng
Metamorphosed Stephens Passage Hocks in the sectlon on the Gravina, belt, poorly
defired and the unit may not be as- extenswe as presently shown Age of protollths is-
; /Late Jurassic to rmddfe Cretaceous, based on on an arnmonite of Alb:an age (D. L.
: JOnes ‘U.S. Geologicai Survey, written. commun., 1979) collected on the northwest
shore of Etolm Island and on obvious derlvatlon frorn the: Seymour Canal Formatxon

(KJss)
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DESCRIPTION OF MAP UNITS-:CONTINUED

KOOTZNAHDO FORMATION (Paleogene)«Nonmarme arkosic sandstone, sandstone shale\

and conglomerate

Medium- to very thrck ‘bedded; locally cross- bedded dominant rock type is medium-
to very coarse grained lithic feldspathic quanz arenite. Conglomerate contains clasts’

upto 10 cm of granitic rock, slate, schist, chent, felsic volcanics.- Minor . shale is’

'locally carbonaceous and contains plant fossils; rare thin coal beds. Greater than 300
'm/thic'k near Dakaneek Bay on Kupreanof Isiand (K.IAA Dickinson, U.S. Ged!ogiéal

Survey, oral comimun., 1980). Available fossil evidence suggests that all of this unit
in the northern part of the Petersburg-Wrangell map-area near Keku Strait is
Pale-oqené in age and thz;t in the southem parn on Zarembo Island is 'e'ar'ly Eocene,
whereas the type Kodtzn'ahoo Formation on Admiralty Island (Lathram and others,
1965) is now considered latest Eocene through early Miocene age (Wotfe, 1966; J.A.
Wolfe, U‘S.:Geoiqgica! Survey, written communs., 1979, 1883). The similarities in
dépositi'dn'al environment, stratigraphic position, ahd lithology suggest that the name
"Kootznahoo Formatfon is appropriate although the depositionat basins may not have
been connected Unit is inferred to undetlie most, if not all, of the "Extrusive and -
Intrusive Volcanic Rocks of Kuiu-Etolin Volcanic-Plutonic Belt" in the Petersburg-

“Wrangell mé'p ar”ea ‘and locally intertongues ‘with at least the lower part of those
units. The Iar’_cjest outérop of the unit is south and southeast 6f Hamiillon Bay on

Kupreanof Island, another large area is on the southwest side of Zarembo Island and

Bushy lsland; small outcrops are at California Bay on Prince -of Wales Island, east of

/P/oin,t Nesbitt on Zaremba Island, in the divide between Port-Camden and Threemile
. Arm on Kuiu Island, at Kadake Bay on Kuiu island, and in the-upper drainage of

Hamillton Creek on Kupreanof Island. Buddington and Chapin (1929) reported an

. occurrence at Kah Sheets Bay on Kupreahof Island which Brew and others (1984)

could not find. See Muffler (1967), Dickinson (1979), Dickinson and Campbell

,(1982), Wright and Wright (1908), and Loney (1964) tor further information.

ALEXANDER BELY

Belt informally. named by Brew and others (1984) to denote those rocks that form a coherent

stratigréphic section (inctuding the pre-Cenozaic granitic and other rocks intruded into- that

section)/inﬂthe'weétem part of the map area, ranging in age from Ordovician to Cretacecus; as

detined hare does not corfespond exactly 10 the Alexander terrane of Berg and othets (1978).

27



DESCRIPTION OF MAP UNITS--CONTINUED

iNTRUSNE ROCKS OF THE CHILKAT- PRlNCE OF WALES PLUTONIC PROVINCE (Cretaceous)—»
Provmce mformally named’ by Sonnevil (1981). K-Ar determinations’ of '99-112 Ma on
hornblende and- biotite from’ the "Homblende Quartz Monzodlome etc.” on Kosc:usko and
“Prince of Wales [slands are cited below Locally hornbleride porphyritic; local rounded fine-
gralned maflc mclusnons, moludes common__apllte, less common,pegmatlte, and several mafic -
dikes. Typical petrographic features are: seriate twinned and zEm'ed ptagioctase-llvith minor ‘
alterél’i'onl K:feldspar inlerstiti/al to plagioclase -and occasiOnally in poikilltlc clots. '
Homblende anhedral to subhedral with some plagnoclase inclusions and ubiquitous opaque .
mcluscons Pyroxene and blome looally present and subordinate to hornblende raspectively.
7 Kwgo Homblende Quartz Monzodwnte with Mlnor Tonahte Granodlorrte Quartz Dlonte‘
" Diorite, Quartz Monzonlte, and Monzodiorite--
Massive o foliated, squlgranular to locally porphynt:c meédium- gramed C.l. 2 to
48, averaging about 15. Pyroxene commonly altenng to homblende and biotite to
chlorite: Accessory mmerals are apatlte and sphene K- Ar ages of 100+3 0 Ma
10813.5 Ma, 98.7+3.5 Ma, and 112. 0+3.4 Ma were obtained on samples of blotne I
and hornblende trom the former locahty in the Petersburg A5 quadrangle and in the
Port Alexander A-1 quadrangle wast of lhas map area (Douglass and others, 1989, p.
64). Unit diffefs in’ general from the Upper Cretaceous plutons of the Admiralty-
Bevmaglgedo plutonic beit in the Gravina and Mamland Belts to the east by lack of
_epidote and gamet,. lowar colof index; and.byilack of local plag1oclase, porphyry -
phase. .Unit differs from the I"'Biotit'e Pyroxen’e '(l—lornble'nde') Monzodiorite, etc. v
(Kao) mapped on northeastern’ Kupreanof Island in havlng ubqulfDus hornblende

Exposed on Prince of Wales Island

'METAMORPHIC ROCKS IN THE CHILKAT PRINCE OF WALES PLUTONIC PROV!NCE
(Cretaceous)--Aureoles around plutons of the Chllkal Prince of Wales plutomc provmce on-
Koscmsko and northéern Prmce of Wales ‘Islands;’ age’ is. that of the plutons (about 100 Ma)
/based on K-Ar, ‘dating (M. A Lanphere U.S. Geologlcal Survey written commun., 1982_}\

Kch - Blome Quanz Feldspar Hornfels-- :

' 'Metapolymrcnc conglomerale with 1. to 35 cm dlameter rounded clasts of Syenne('?),
granodlome, feld;par porphyry, chen,/; lnlermedlale volcamc rock,-and‘mud'stone in
1-t0 :1 0-m thick beds. Metamorphosed from "Polymidic Conglomerate in Bay of
Plllafs Formation™ mapped els/ewhere in the Pe‘t’érsburg-Wran'gell area.
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* DESCRIPTION OF MAP UNITS--CONTINUED

| A BELT-CONTIN |
METAMORPH!C ROCKS IN THE CHILKAT-PRINCE OF WALES PLUTONIC PHOV!NCE-—CONTINUED
Kbh-  Biotile-Quartz- Feldspar Hornfels-- ' ‘ o

.Fine- to medlum gralned brownish-gray where fresh, original sedimentary -
structurés and beddmg of graywacke and mudstone turbldlte sequence locally
preserved. Includes minor metaconglomerate like that described above (Kch).
'M'e’tarhorphosed from. the "Graywacke and Mudsténe Turblidite" in "Bay of Pillars

i Formatlon" mapped elsewhere in the Petersburg- Wrangell area.

| Kdh Bnotlte Feldspar Quartz Horntels--

' Fine- to coarse- -grained, brown and gray; original textures and- structures
obliterated; includes minor calc- smcate hornfels 1ayers Metamorphosed equivalent -
of the "Graywacke subunit of the "Descon ‘Formation" riear Coffman Cove on northern

Pnnce .of Wales lsland.

ULTRAMAFIC-MAFIC COMPLEX AT BLASHKE ISLANDS AND RELATED ROCKS (Cretaceous)--
. K-Ar dating (Lanphere and Ebérleiﬁ, 1966) suggests an age of 110-Ma for this éom'plex ' _
(Ke‘n'nédy and'Wélton 1946; Walton, 1951a,b), which is considered to be a westward outlier
llof the Ktukwan- Duke plutonlc belt informally named by Brew and Morrell (1983); reported
on by Himmelberg and others (1986). Divided into:- ' /
Kbdu Dunite-- , - ,

N Mas'si\}e, partially (25 to 100 percent) serpentinized; medium-grained; C.1. 100;
fre/sh' surfaces' gray to dark gray; weathers' yellowish-brown; forms smooth, rounded
outcrops. Consists of 98 to 99 percent oliving and 1 to 2 percent chromite in"very
sparse, thin'sti’e'a'ks‘ except near “Wehrlite" (Kbwh) contact where clinopyroxenel'

. increases to as much as 5 percent; primary fabric. generally preserved_./ ‘
Kbwh Wehrlite-- -

" Massive; ‘medium-grained; C.I. 100 xenomorphic granular; fresh surfaces dark -
green; ‘weathars to rough yellowish-brown 10 dark gray" with yellowish-brown
patches;'ciinopyroie'n'e increases outward from "Dunite” (Kbdu) contact néar which |

/ : the wehf!ite grades to-olivine clinopyroxenite.

Kbgb - Clinopyroxehe-Hornblende Gabbro--

' Massive to locally flow banded on cm scale; medium-grained; C.l. 65-75;
hypid&omofphic granular; fresh surfaces are medium gray; ‘weathers dark gray. -
Loéally 5 pe'rcent mafic inclusions 2 to 3 cm maximum dimension; fine grained mafi¢
dikes common grades from clinopyroxene gabbro-at sharp contact with "Wehrhte"
(wah) contact to hornblende gabbro at country rock contact '

28



DESCRIPTION OF MAP UNITS--CONTINUED

: ULTHAMAFIC-MAFIC COMPLEX AT BLASHKE ISLANDS AND RELATED ROCKS-CONT!NUED

3 Kbgd ©~  Magnetite-Bearing Chlorite-Horriblende- Pyro‘xene Monzodiorite-- :

Massil/e. well-joint-éd', medium- to coarse-grained; C.l:" 30-35, weathers grayish-
.green.and gray. Up to 20 percent’sUbangular'ma’ﬁc inclusions; generallyfaltered/.”

' 'appea-rance; abunde.-nt diorite,'anld gabbro(?) dikes. Unit crops out only on Rose Rock,
Rose Island, and Seal Rock in Kashevarof P;‘xssage.'lnferred from aeromagnetic
anomaly pattern (U.S. Geologi/cal Survey, 1979) 1o be related to the ultramafic
complex described eoove but éould be related to the granodiorite of probable
'Cr'etaceous age (Kwgo) at Coffman Cove on Prince of’Wale'e Island to the south.

METAMORPHIC ROCKS ADJACENT TO COMPLEX AT BLASHKE ISLANDS (CretaceousluAureole
around ultramafrc-mafrc complex at Blashke Islands; age is that inferred for the complex on
the basis of K- -Ar dating (Lanphere and Eberlein, 1966) as mapped lncludes

-~ Kph (Gamet )(P_yroxene )Biotite-Quartz-Feldspar Hornfels--

e Fine- to m'edium-'gralned, Qra‘yish-brown; forms ragged-outbrops,; original
sedimen'tary structures and 2-cm to” 15-cm-thick alternaling graywacke and
mudstong turbidite beds preserved; mcludes ‘minor metapolymlctlc conglomerate '
with 3-30 crm d|ameter rounded cobbles of volcamc and granitic rock.
Metamorphosed from the "Graywacke, Slate, and Limestone® of "Bay of Pillars

= Formation on northeastern- Prince of Wales Island”.
Kpc'h Biotite- Quartz -Feldspar Hornf&ls--
' Metapolymrcﬂc conglomerate and agglomerate with 3 to 50 cm drameter subrounded
-to clasts of voleanic and granmc rock and rounded clasts of volcamc rock in 50 cm to
2 m thick beds. Metamorphosed from the “Conglomerate Agglomerate, and Vofcanic
Breccia” of "Bay of Pillars Formation on northeastern Prince 'of-Wales Island”, ~

'HYD GROUP (Upper Tnassrc)--Named by Loney (1964) from exposures in Gambler and
Pybus Bays on Admiralty Island exlended to the Keku Islets aréa and redefined by Mutfler.
(1967). The term Hyd Group was extended to the Clarence Strait area .by Brew and othérs.
(1984) and to the Screen Islands in Clarence Stran (Karl 1984) where the name Burntf--_
lsland Conglomerate was applled 1o the whole unll 5 i

3.



" DESCRIPTION OF MAP UNITS--CONTINUED

T-CONT

' HYD GROUP-CONTINUED

‘ﬁﬁl s -Hami'}'fon Is]an’d Limestone-- ,

Reglonally consxsts of limestone, mudstone, and calcarenite;- generally very thin- .
 bedded (1- 30 cm), dark-gray aphanitic limestone (locally dolomitic). Minor black
claystone layers and thin to medium beds of dark-green calcarenite; highly folded
' but- probably only-a few 100 m thick. Age is late Kamnian to perhaps ‘earliest Norian
based on 16 fossil coliections from the Keku Strait area (Muffler, 1967) and one
from the Screen islands (Karl, 1984). Most outcrops are on Hamiltonflsland’, the

noﬁh .'side of Hamilton Bay, or on the northeastern Keku Islets--all in the Keku
Strait area. On the Screen Islands the unit consists of cross-bedded 1o massive,
amalgamated buff-colored sandstones overlying the Burnt Island Conglome'ra!e Above
the sandstones are thin to medium (4-30 cm) bedded, calcisiltite and Ilmestone

. along with intraformational limestone conglomerate and sedlmentary brecma

“Rhb Burnt Island Conglomerate--

s : Reglonally consists of conglomerate, calcarenite, and hmestone crudely bedded,

: poorly sorted calcite-matrix pebble conglomerate with cldasts of either bluish- -green
.and black argillite, graywacke, and chert derived from the ‘Cannery Formation, or of

_chert and limestone from the Pybus Formation, depending on which unit it overlies.
Minor interbedded calcarenite and fossil-fragmental limestone with abundant . /

/fterrigenous debris- are both medium- to very thick-bedded, light-brown-
wea‘thér’ing, medium gray on fresh surfaces. Also some minor !ight~5'rowh-
’wé-ath/'érih'g limestone: and dark-gray fetid sandy and silty limestone similar to that in-
the overlying Hamilton Limestone. Up. to 50-m thick. Age is early to plerhaps,eariy ,
late Karriian based on two fossil coliections from the Keku Strait area (Muffler, ~
1967) and three collections from the Screen Islands (Kari, 1984). Unit is exposed
on East Island i Clarence Strait and on the Screen Islands; it .also ¢rops out '
élsewhere in the Petersburg-Wrangell area on the northwestern Keku ‘Islets, near ,

. Cape Bendel on Kupreanof Isiand, and in the Hamilton Bay/Hamitton Island area.

' AVai’I'a_lt/)ie/ information is ambiguous about the presence of volcanic rocks in the unit’
on East Island. On the Screen Islands the conglomerate is massive to cross-bedded, -
bimodal and- polymictic; clasts include wetl-rounded.green or white chert cobbles and
ahgular, to plastically deformed masses of limestone, locally Permian-brachiopod-
bearing sandstoné, and siltstone, as weil as angular to subrounded felsic to mafic
voléanic clasts; no plutonic or metamorphic clasts have been recognized in the

conglomerates or sandstones.
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'DESGRIPTION OF MAP UNITS--CONTINUED

: , Al \ BELT-- T]
Pp - PYBUS FORMATION (Lower Permian)--Limestone, dolomite, and chiert
: _ COJ"ISPICUOUS cliff- formlng medium- bedded to massive non bedded coarsefy
crystallme white to very light .gray dolomitic hmestone Contams hght gray
. replacement chert as thin beds, nodules, fragments, and crosscuttlng masses Mmor
' ~coarse-gramed light-gray hmestone and tetid medlum gray dolomite near top of
unit. Urjlt is 80- to 160-m thick. Abundant Slllleled.brachlopod fadna has been
studied ’extehsively (Buddington and Chapin, 192¢; R. E. Grant Us. Geéiogi(:al”
: Survey; wntten commun., 1968; Grant, 1971). Collectlons noted by Muﬁler '
- (1987) mdvcate a Leonardian age as do four collections made during our study (J. T. :
Dutro Jr., u.s. Geologlca! Survey, written ¢ommun., 1983) ‘Named by Loney
(1964) and redéfined by Muffler (1967) Crops out on Comwalhs Penmsuia of
: _/Kusu Island south to head of Saginaw Bay, on Keku lsiets iy Hamalton Bay area and :
: '_'ad;acem part of Kupreanot Island, near Cape Bendel on’ Kupreanof Island, and on the, -

) Mldd!e lslands

PP sy' POF{PHYRITIC SYENITE (Inferred’ Early Permlan And Late Pennsylvanlan)-- ,

Poorly known porphyrluc syenite inferred to be mmular to the "Leucosyemte of
Klawock and Sukkwan Istand": described by Brew (1995 1996, unit P[P sy) and by .
Churkm and Eberiem (1975, unit sty) That unit consnsts of- bfome and

' Ihornblende -bearing syenite with C. . 15 exposed near KlaWQck in the Craig :
1:250,000-scale quadrangle o the south there that unit has a K-Ar age on blome of -

_ '276+8 Ma (Churkin and Eberléin, 1975). Exposed in a small stock- near, the

e headwaters ‘of Baker Creek on northwestern Prince of Wales !sland
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 DESCRIPTION OF MAP. UNITS--CONTINUED

: - © ALEXANDER BELT-CONTINUED

, ,MDc: ' CANNERY FORMATION (Mississippian and Devoman)--

f Thm bedded gray tuifaceous volcanic argillite and fine-grained gray tuffacecus
volcanic graywacke ‘both weather bluish-green or reddish-brown and are mtensely
fracmred Some ‘very thin-bedded dark gray chert, snlrcafled argillite, pitiow flows,
and gray ctastrc limestone. At least 600 m, and possibly 1,200 to 1,500 m th’ck Age

. conS|dered Penman by Mutfler (1967) based on two fossil localities; one of whlch is-

Permaan in age but isfrom rocks now mapped as "Pybus Formation®, and on the
original age as3|gned by Loney (1964). More recent studies (Jones and others,

5 1981 ) have-shown that the "Cannery Formation® in this map area is Late Devoman to’
s Early MlSSlsszpptan in ‘age. Four collections reported by Brew and others (1984)
. contain. Late Devonian fo Mississippian radiolarians (D. L. Jones, U.S. GeO!oglcai -

/-Survey, written ¢ommuns., 1981, 1982). One new coliection from rocks mapped as |

"Cannery Formatlon“ ‘on upper Hamilton"Creek, Kupreanot Island, contains.Upper
Tnassu: conodonts (B. Wardlaw and A. G. Harris, U.S. Geologlcal Survey, written
/commun +1983) and those rocks probably should be mapped as the "Greenschlst
-Chert leestone and Argillite" (>m) of the Gravina Belt; however, they lack the
'structurai features that typify that unit. Named by Loney (1964) for exposures at

Cannery Bay on. Admlralty Islang.

SoDlgis FOSS]LIFEROUS L]MESTONE (Lower and Mlddle Devoman)-—

: - Med:um bedded to. massive, fine--to medium- gramed hght to medium gray on. fresh
_and weathered. surfaces locatly fetid: individual lenses up to several hundred m

" thick;: Contalns brachiopods, corals, crinoids, and {locally) tusulinids:

; /Northwestemmost exposures in the region, mapped by Muffler (1 967) as part-of the
: Gambier Bay Formation, contain corals or stromatoporoids of Middle Devonian or y

' possibly Late’ 'Siiuria.n age. Abundant old and new collections from the several
fossiliterous !enses at’and near the head of Duncan Ganal northwest of this quadrangle
'Icontam Lower and Middle Devonian corals, brach;opods -and conodonts (Buddlngion
'and/ Chapin, 1929; A. G. Harris, U.S. Geological Survey, written communs., 1979,
1980, 1983; W. A, Otiver, Jr., U.S. Geological Survey, written cdmmun., 1979: J. -

. T. Dutro, Jr., us. Geological Survey, written communs., 1979, 198b). Smaller

. lenses in Cl/ar'en'ce Strait (Key Reef and Abraham lslénd) in the Duncan Canai-

: Zare/mbo-s_ub-belt of the Gravina belt contain Lower(?) Devonian corais (W. A

- Oliver, Jr.,; U.S. Geological Survey, written communs., 1978, 1983). This unit is

. als6 described in the section on the Gravina Belt.
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oes’cﬁrpir’on OF MA.{:' -’Bnlrs--'co.n_fr'mueo” ’

: . ALEXANDER T—C NTlNUE _
PHINCE OF WALES ISLAND SEQUENCE (Devonlan o Ordovrcran)--lnformally named by Brew

and others (1984) to emphasrze the rsland -arc depos:tronal envrronment that persrsted from '

-'Ordovrcran ‘through . Early Devoman trme conersts of two dommant lrthologrc assocratlons :

"Garbonate Rocks and Assocrated Conglornerates" and "Turbrdrtes and Associated Rocks”.

Schc

2 Carbonate Flocks and Associated’ Conglomerates (Upper to Lower Srlunan) Extensive

: 'carbonate units--the Kuru leestone and the Heceta erestone--are mterpretecl to have - _

G formed as frrngmg reefs or carbonate banks in an island-aré enwronment dommated by
: volcanlc turbidites. They probably range in age. and are not a smgle strattgraphrc
: honzon The assocrated polyrmctrc conglomerates probably represent several separate
" channels ‘at ditferent honzons canyrng matenal from drstant sources.
Heceta’ Limestone-- : :
s Massrve or thick- bedded frneagramed lrmestone rmnor lrmestone breccra
/-sandstone mudstone “and pods of polymrctlc conglomerate Commonly fractured
. ~. locally fossnlferous Irght- to rnedmm dark gray on fresh surfacas buff weathered ;
/forms roligh pockety. surfaces n trdal zone and karst topography rnland Probably
greater than 4 000 m thlck in some exposures Age i§ Middle and Late Srlunan
according to Eberlein’ and Churkin (1 970) based on analyses ot several collectrons
. Susequently, Eberlem ‘and. others (1983) extended the lower age limit to mclude late/
: Early Silurian; several new collectrons confrrm thrs assrgnment Named by Eberlem
: l_and Churkin - (1970) for exposures on Heceta lsland ‘in the Crarg quadrangle to the
south other exposures discussed in detail. by Ovenshrne and Webster (1970)
: 'Exposed in the Clarence Strait area e o
Polymrctrc Conglomerate Intercalated wrth Heceta erestone—- R
Pebble and cobble conglomerate, sedlmentary breccra hne to coarse-
grained graywacke srltstone and ‘mudstones. Occurs in discontinuous
lenses .and Iarge pod -fike bodres Some olrgomrcﬂc chert pebble or
limestone pebble conglomerate but commonly polymrctlc w;th clasts to' :
© 20 cm of porphyrmc andesrte gray- green and black chert I|mestone
vein quartz graywacke granmc and- gabbrorc compOSItron Thrckness
highty vanable but must be in excess of 2000 min places Age is
-inferred from the age of the related "Heceta erestone" Occurs ad;acent :

to Sumner Strait on northwestern Prrnce of Wales lsland
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DESCRIPTION OF MAP UNITS--CONTINUED

© ALEXAN CONTINUED
PRINCE OF WALES !SLAND SEQUENCE —~CONTINUED
S - Polymictic Cong[omerate—-
| Pebble and cobble conglomerate and other clastic rocks like those described elsewhere .
- (Brew and others, 1984) as the "Polymictic Conglomerate Intercalated. with Heceta-
'leestone" (Schc) but which.occur instead between the “Heceta Limestone” (Sch)
'-and the - "Graywacke Mudstone, Turbidites, and Limestone” (Sibg) or other units of
the "Bay of Pillars Formatron',‘. Thickness probably greater than several thousand m
locally. Age is not known directly, but is inferred from the age of the adjacent units
noted above. Exposed in the Snow Passage-Clarence Strait area: I

Turbidites and associated rocks (Upper Silurian-to Lower Ordovician): These very
extensive turbidite, conglomerate, and volcanic units--the "Bay of Pillars Formation®

and the "Descon Formation "--are Interpreted to be the domninant feature of a long- -lived
island-arc enwronment The two formations probably grade into one  ancther. The

: limestones, conglomerates and .volcanic units that are mapped separataly probably vary
in. age -and do not represent persistent stratigraphic horizons. Karl and Giffen (1992)
considered some sedimentologic aspects of the "Bay of Pillars Formation”. Three main
units are present:.the "Bay of Pillars Formation on'Kbiu and We'ste'm Prince of Wales
lsladds’", "Bay of Pillars Formation on northeastem Prince of Wales Island B and the

"Oescon Formation”:
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DESCRIPTION OF MAP UNITS--CONTINUED

ALEXAN INU
PRINCE OF WALES ISLAND SEQUENCE —CONTINUED :

Bay of Pillars Fom‘xaﬁon on Kuiu and western Prince of Wales Islands (Up‘pér‘ to

Lower Sliunan)-- el :
Dominantly graywacke, mudstone, and calcareous mudstone turbidites, with :
subordinate conglomerata,. limestone, and mter_medxate-fo mafi¢c volcanic floyvs,
breccia, and ’tuff: Sedimentary features in sahdston-e tﬁrbidites indu‘dé hiéséive'_
amalgamated beds, channelized beds, graded t{eds'with Bouma sequences, and '_
chaotically deformed slump deposits. Associated polymictic conglomerates are .
massive to channelized and cross-bedded. Bb‘iduito’us limestone turbidites are
rhythmically bedded with carbonaceous p’anihgs.‘ Isolated exposures of volcanic
rocks are massive and generally brecciated: - Sandstones are eitrémely.v/ari'abl'é in
composition. Three dominant varieties include calcareous graywacke, L
volcaniclastic graywacke and quartzofeldspathlc graywacke Sediment
Immaturity and rapid local changes in sandstone composntion suggest local
‘sources. Proximal turbidite facies and cross- beddmg in conglomerates suggest
shallow to moderate water depths; map pattern suggests local volcanic centers -
with associated carbonate reefs, and a dominant’ regnme ‘of graywacke turbidne
deposition, with calcareous turbldrtes occupylng,mtérchannel areas. The Bay of
Pillars Formation was named and defined by Mufﬂer‘,(1967) trom exposures- on.
Kuiu Island. It is mapped on Kuiu, Kosciusko, and northern Prince of Wales
Islands. Stratigraphic intercalation as we!i as incorporation of large angular g
boulders of hmestone S|m|Iar to the Heceta suggests a facies relationship W|th :
that unit, Well rounded syemte porphyry: cobbles mducate a distinctive gource
terrane for the coriglomerates. Preliminary structural and paleocurrent data
suggests depositfor; of Bay of Pillars sediments in basins between a syenite- .. -
bearing landmass to the west and \}olcanio’ca'rbénate centers to the east. Unit
thickn'ess probably'greater than a few thousand meters. Bay of Pillars ro‘cké are
locally hornfelsed by Mesozoic and Tertiary plutoris. Graptolite collections ‘made
during the study of Brew and others (1984) range in-age from middle o
Lléndoverian to early Ludlovian (Claire: Carter, US Geological Survey, written’
commun., 1980). Differs from the "Descon Forme{zion'y(srew and olthers/;;19'84)f
because it has signiiicantiy less volcanic debris, both in stratigraphic horizons
and as individual clastic grains. It also Is mostly ;:/ounger than the Descon.Divided - -

into:
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DESCRIPTION OF MAP UNITS--CONTINUED

ALEXANDE INUED -

PHINCE OF WALES ISLAND SEQUENCE —CONTINUED
: Graywacke, Mudstone, Turbidites, and erestone--
- Buff, green, or gray. tan to maroon weathering graywacke mudstone and

calcareous mudstone. Graywackes typlcally medium- to thick-bedded or
mass:[ve.lwith amatgarﬁated beds as well as tull Bouma sequences. Mutt
and Ricchi-Lucci turbidite facles Tepresented are dominantly B and C
‘inner fan®-channal facies, with associated A conglomerates and E

overbank deposits. Soft sediment deformation Is common. The

- graywackes are immature, consisting of poorly sorted angula'/r clasts
with extreme compositional. variability over short distances laterally

and vertically. The three. dominant‘varieties are; 1) calcareous
graywacke with carbonate clasts, fossil fragmems subordinate teldspar
quartz, and volcanic rock fragmerits; and patchy recrystallized carbonate
matrix; 2) -volcaniclastic graywacke consisting mainly of felted i -
intermediate to mafic volcanic rock fragments, with subordinate gl;a'\ns

of feldspar, monocrystalline, embayed quartz, occasional foésii

.,f'ragm'ems and chloritic or clayey matrix; and 3) quartzofe'idspathic

graywacke with detrital biotite and potassium feldspar, and with locally

calcareous or cltayey matrix. In all three types three rock types rare

grains -of microcrystalline quartz, epidote, volcanic shards, and felsite
may be found. No white mica or metamorphic rock fragments were seen.
Calcareous graywackes are Ubiquitous, é’nd often grade to limestone
mterbeds The volcaniclastic graywackes are most charactensttc around
norihernmost Affteck Canal, Port Malmesbury, Bay of Piflars, and
Securlty Bay on Kuiu lsland. Quanzofeldspathic graywackes occur in the
vicinity of Tabie Bay and Explorer Basin on the west side -of Kuiu tsland.
Exposed in these quadrangles on northeastern Prince of Wales Island.
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DESCRIPTION OF MAP UNITS—-CONTINUED

: 'ALEXANDER BELT-CONTINUED
'PRINCE OF WALES ISILAND SEOUENCE ~CONTINUED ¢
Stbc : Polymictic Conglomerate-- _
Polymictic conglomerate; typically masswe or thick- bedded and
channelized;" ocoaSIonally cross-bedded. Clast populatlons vary as do the
grayWac’ke compositions, but generally. include, in order of decreasing. '
abundance: graywacke mudstone voIcamc rock, limestone, and syenitic
to drontlc intrusive rock. Well-rounded syenite cobbles are
dastmcte\(ely pink and K-feldspar porphyritic. Graywacke,and mudstone
clasts v'ery in degree of roundness. Volcén'ic and carbonate clasts afe
gener’allﬁ} large and angular relative to other clasts. Conglome'rates tend
to map as NNW-SSE trendmg belts, such as from the head of the Bay of
; Pillars to Alvin Bay on Kuiu Island, suggesting paleochannels
Stbo R : Olistostrome Blocks of Heceta Limestone in Turbidite Matnx--Dlsrupted
: blocks of Heceta(?) limestone in masslve calcareous sandstone matnx.
and intraformational limestone conglomerate interpreted ‘as _
olistostromes (Ovenshine and Webster, 1970). Best exposed south /of
Alvin Bay on Ku:u Island and on islands in- Sumner Strait; exposed also on
the northern shore of Prince of Wales Island.

‘Bay.of Piliars Formation on Northeastern Prince- of Wales Island (Upper(?) to -
Lower Silurian)--Greywacke and siliceous mudstoneé “turbidites. o
~ Amealgamated beds, full Bouma sequences and ‘high' sand/shale ratios suggesz a
. proximal turbidite facies association. Rhythmlcally bedded limestones,
polyrmctlc conglomerate,  and volcanic agglomerate and breccia are intercalated
* with the graywackes Sandstones and conglomerates are volcaniclastic, immature,
and probably re(lect local sources (Claire Canter, U.S. Geological Survey, wntten
commun., 1980). All graptolite. collections to date are of Early Silurian a'g‘e."'The
unit is distinguished from Bay of Pillars‘ rocks on-Kuiu and western Prince of
Wales Islands by a more volcaniclastic and less oaicereous composition. Mappad in

. the Clarence Stré{it/ area. Divided into:
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DESCRIPTION OF MAP UNITS--CONTINUED

, - ALEXA T-CONTINUED
: PRINCE OF WALES ISLAND SEQUENCE ~CONTINUED
Bay of Pillars Fotmatlon on ‘Nartheastern Pnnce of Wales Island (Upper(?) to

_ : Lower Silurian)--Continued ,

Stpg Graywacke, Slate, and Limestone--

S Greenish gray, buff weathering, ‘ volcaniclastic graywacke and argllhte
turbidites. Massive to amalgamated, graded, and rhythmic beds ’
correspohding to Mutti and Ricchi-Lucci A, B, C, and E turbidite facies,
suggest a proxrmal -depositional environment in moderate water- depths. -
Graptolites may be found on argmaceous bed parting surfacés. -Local soft
sediment deformation is typically assocnated with calcareous layers or.

lenses.

~Sipc ; Cong‘Ibm‘erate, Agglomerate, and Voicénic Blrec'ciaﬂ-'

' . Predominahtly volcaniclastic polymictic conglomerate, 'and'v'olcaﬁic
breccia and agglomerate of intermediate to mafic composition. Feldspar
and c!ihopyroxene porphyritic clasts are/co'mmon Massive "occurrencesl
of coarse volcaniclastic rack may be found on some of the islands in
Ciarence Strait north and west of the Blashke Islands.

DESCON' FOHMATION {Lower Silurian to Lower Ordowc:an)--Massrve graywacke

graywacke and arg:llste turbidites. , o
Also silnceous graptolitic shale, polymictic conglomerate, bedded limestone and
limestone breccra,f-and mafic volcanic sills, flows, and tuffs. Sandstone and
conglom'era’te's' range from predominantly volcaniclastic to polymictie, the’ jatter
mcludes graywacke shale, chert, limestone, angd felsic 1o gabbroic lithic I
fragments together ‘with the volcanic grains. The Descon Formation crops out on .
northeastern and northwestern Prince of Wales Island and in the vu:xmty of
Davidson inlet, _kosc’iusko Island. These rocks are locally metamorphosed to
.greenschist facies. Thickness exceeds 3,000 meters. Graptolites from the Descon
Formation yield ages ranging from' Tremodocian (Early Ordovician) to I
Llandoverian (léte Early Silurian) (Claire Carter, U.S. Geological Survey;
written commun., 1980; Eberiein and others, 1983). This unit is more
'silice()us' and contains more voicanic material than the Bay of Pillars Formation:
Unit named by Eberlein and Churkin (1970). ’
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DESCRIPTION OF MAP ’UNITS--CONTINUED" o

ALEM.&MIMEQ
PRJNCE OF WALES ISLAND SEQUENCE' —CONTINUED
DESCON FORMATION—Continued
SCOtdg - , Graywacke-- ) _

' o Grayish green, buff weathenng, volcaniclastic graywacke and slliceous
shale. Massive amalgamated beds, graded beds, full Bouma sequences,
thin rhythmic beds, slump deposnts sedimentary brecc:a and
conglomerate suggest afpr_oxqrnal depositional environment. Sandstones
and conglomerates include mainly mafic voleanic rock fragments, with
feldspar, quartz, graywacke,-mudstone, chert, fimestone, and plutonic

rock fragments m 'é chioritic matrix. Graptolites ‘are found on partings
, 2 in siliceous argllllte Some greenschnst facies sandstones are pyritic.
- SOtdl o leestone-~
~ Intraformational oalcareous_-'lif"eccia and conglomerate, including fossil
hash, ocburs‘stratigrh_phicalty above polymictic Conglomere{te at Port
Protection on northwestern lP'rince of Wales Island.

GRAVINA BELT
The term Gra\(ina'bélt is used here to denote séoim'entary and volcanic rocks of Late Jurassic. and
Early Cretaceous-age, as well as the pre-Cenozoic granitic and other }ocks’intruoed into them,.in the
east-central parf of the Petersburg-Wrangell map area. As used here, the term also includes rocks
of. mdetermmate Mesozoic age in a-broad zone 16 the west of and adjoining the Jurassm and
‘Cretaceous rocks Thrs zone is called the Duncan Canal-Zarembo Island-Scréen lsiand sub-belt and
it has-within it biocks of Paleozoic and Mesozo;c rocks unlike any elsewhére in the Gravma belt, but
scmalar 1o some in the Alexander belt. The Gravnna belt as used here more or less- corresponds to the
Gravma belt as defmed by Berg and others (1978), but the map distribution ‘does not correspond

because of newer information and differing mterpretaﬁpns.
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DESCRIPTION OF MAP UNITS—-CONTINUED

_ : R GRAVINA BELT-CONTINUED /
METAMORPHOSED STEPHENS PASSAGE GROUP ROCKS (Upper Cretaceous)~In general, these

;units.. are associated with thé Upper Cretaceous and Tertiary plutons (of the Kuiu-Etollin/a/n'd

, Admira.lty-Fievillagigédo blutohic belts, respectively) in the Gravina Belt. The rocks ha‘vé
been rather érbitr_arily’ assigned a Late Cretaceous-age and are described here or assignéd a
; Tertiéryj‘age and described elsewhere as "Homfelsed Se‘yrnour’Caﬁai Formation Rocks" (T: sh)'

based on the known o’r"’inferr‘éd age of the pluton(s) nearby. This results in a potentially

misleading map pattern, however, because the metamorphic rocks adjacent to Tertiary plutons
: méy{havé undergone Upper-Cretaceous metamorphism as well and the units that are based on

: Teriiéry ‘metamorphic effects alone are poorly defined. The Cretaceous age assignment used -

here is.also not entirely satisfactory from either a field-mapping or petrographic-study _
v1ewpomt thls is due to both the compiexity of spatial overlapping metamorphic effects and
the apparent lack of an unmetamorphosed protolithic umt for the "Phy[me" (Ksp)
metamorphic umt

Schist and Hornfels-- ,

Greenschist and albite-epidote to hornblende-hornfels facies metamorphic rocks
derivéd from “Séyr’n'our Canal Formation" turbidites and related rocks-(KJsé)'
Onglna! fextures. and structures denerally preserved. Dominantly fine- to medtum

. gramed graylsh brown and reddish-brown weathering, and locally fohated

: _Commonly compositionally layered chlorite- blotire-quartz feldspar schlst ‘and
_.-sem:schulst. minor phyliite; some strongly homfeised rocks close to plutons. Clear-
‘cut aureoles around Upper Cretaceous plutons are. (garnet-andalusite-staurolite-) -
/'b'iotitie-quartz-'féldspar homfels and schistose hornfels; some local calc-silicate and
“intermediate composition layers and lenses. Age of metamorphism in this quadrangle
is the age ‘of the p[utons age of protolith is Late Jurassic to m:ddle Cretaceous based

on the age of the parent "Seymour Canal Formanon
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DESCRIPTION OF MAP UNITS--CONTINUED

GRAVINA BELT--CONTINUED
METAMORPHOSED STEPHENS PASSAGE GROUP ROCKS-CONTINUED
Ksp Phyllite--
Subgreenschist and greenschist facies metamorphic rocks inferred to be derived from
fine-grained sediments associated with the turbidites of the "Seymour Cana!
Formatlon (KJss); original textures and- structures generally obscure;. Dominantty
very- flne -grained, dark-gray weathering, carbonaceous chlorite-quartz-teldspar
phyllite, .some 1merlayered graywacke and graywacke semsschlst also locally
extensive layers and lenses of very-flne-grained, light to dark-green weathering
chlorite-rich phyliite interpreted.to have been metamorphosed from fine-grained
volcanic'_ sediments such as tufts or from highly transposed and tectoriized coarser
grained intermediate composition rocks. Age interpretation is the same as that given
above for the "Schist and Hornfels" (Kss): i.e., Late Jurassic to ﬁ)iddle'CretaceOUS.
Ksg Greenstone and Greenschist--
Subgreenschist to greenschist facies rocks mapped outside this quadrangle'Withi'h the.
“Phyllite Unit" (Ksp) on Lindenberg Peninsula, Kupreanof Island: Dominéntly fing-
to medium-grained, relict pyroxene-phenocryst-bearing epidote-albite-chlorite
. greenstone; poorly foliated, weathers dark greenish gray, grayish-green fresh.
Pro'bably derived from intermediate ‘compasition volcanic breccias; forms poor
rounded oﬁtcropé. Some greenschist and green phyllite, 'although most of the latter
has been mapped with the “Phyllite Unit" (Ksp) in other parts of the Petersburg-
Wrangell area. Age inferred from this units relation to that same unit. Exposed- on the
north side of Anita Inlet on Etolin Isiand and on éastemgkupreanof Island.
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DESCRIPTION OF MAP UNITS--CONTINUED

GRAVINA BELT-CONTINUED

INTF!US‘IVE ROCKS OF ADMIRALTY-REVILLAGIGEDO PLUTONIC BELT AND ASSOCIATED
MIGMATITE (Upper Crletacaous)--Belt informally named by Brew and Morrell (1983) and
described by -Burrell (1984a,b,c). K-Ar determinations by M. A. Lanphere, U.S. Geological
Survey, (written communs., 1981, 1982; reported in Brew and others, 1984; and Douglass
a-nd others,l 1989, p. 64) interprated to be applicable to the whale suite are as follows:

Map unit . Quadrangle Biotlte age _}jombllende ade’
Ktif unit  Petersburg B-2 90.;1-3:2.7 Ma Qé.0i2.5 Ma
i Petersburg C-3 8I9.612‘7 Ma 89.1&2-./7 Ma
Ktef unit  Petersburg B-2 83.242.5 Ma 91.6i2.% ‘Ma
G, Petersburg C-1 79.942.4 Ma ée‘eizj Ma

'Ktop unit . Petersburg A-1 71.4x2.1 Ma E

(SE of map area)

Kgop unit Petersburg D-4 87.3+2.6 Ma 89.3+2.7 Ma -
(This body provided a noninterpretable. zircon Pb-U resuilt
(McClelland and Gehrels, 1980, p.1389))

" " Pefersburg C-3  91.0+2.7 Ma 87.3+2.6 Ma
Kgo unit . Petersburg D-4° 91.0+2.7 Ma 89.4+2.7 Ma

Somewhat similarly dated rocks occur in lithically corrslative: units to the east in the
Bradjfi'elld,Car)'al quadrangle (R. L. Elliott and R. D. Koch, U.S. Geological Survey, oral commun.,
1982; Koch and-Berg, 1996). Some of these units are also described in the section on the
Mainland Beft. Divided info:
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DESCRIPTION OF MAP UNITS--CONTINUED_

GRAVINA B ELT--CQNIINLJEQ
lNT RUS!VE ROCKS OF ADMIRALTY- REVILLAGIGEDO PLUTONIC BELT AND ASSOCIATED
MIGMATITE--CONTINUED
Kmgt Mrgmatrte (Upper Cretaceous)-- _
' Varied migmatitic rocks, mamlly agmatite and irregular banded gnelss in zohes
between the “Hornblende-Biotite Tonahte and Granodiorite, etc.” (Ktef), “Bictite
Tdnafi'te; Quanz Diorite, etc.” (Ktgp), and the “Biotite Schist” (T Kbs): also with ‘the
'"lsyroxene-aioti'te-Hornblende'-Q'uértzMo"n"zodiorite, Quartz Diorite, Monzodiorite,
and /Diorite" (Kgo) unit in the Missibnary.Range-on Kupre'anof»lslen'd -The "g’ranitic
leucosomes generally resemb|e the main rock types in the above- mentloned units
: '(Ktef and Ktgp); the' metamorphlc melasomes are fine- to medium- gramed (garnet-)
' (stllrmamte Ybiotite hornfels, schxst and semischist. Crops out only somh of the
o Stlkme River, between Government Creek- and South Fork (of Andrews Creek), on the
ndge southeast of Ponterfield Creek and in the Missionary Range on Kupreanof
_Island _ ’
Ktef Homblende Blotne Tonalite and Granodaonte Quartz Monzodiorite, and Quartz Diorite--
| " Foliated to massive eqmgranular average grain size Is medlum fme gramed near
' some 'marglns, C.l. 17 to 50. ‘Color.is light to. medium gray fresh; weathers brownlsh
) to d'erk gray. Foliation varies-both. in direc_tion and develo‘pment;'ft is rnoderately
developed. on the west side to very ‘Well developed on east side of Wkangell Istand;
iocaily semrschistose and cataclastic. Contams aplite dikes, pegmatlte ‘dikes and veins,
and rounded very fine- gramed hornblende diorite inclusions. Occurs as generally
concordam intrusions as sills with. country rock and screens of coumry rock in
;rnargin of body. Mingralogy includes zoned, e'omplexly twinned p!agjio’clase‘ with
minor alteration to sericite; mafic minerats usually biotite greater than hornblende;
subhedral epidote; and local gamet and- pyroxene Accessory minerals are sphene,
apatrte opaque minerals and allanite. Unit differs from "Hornblende- Blome
Tonahte Granodiorite, etc." (Ktif) by presence of pyroxene and garnet and bnotite' as
" the dominant mafi¢ phase. Unit is exposed on Wrangell and Etolin Islands and on the
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DESCRIPTION OF MAP UNITS--CONTINUED.

GR T NU
INTRUSIVE ROCKS OF ADMI RALTY—REV!LLAG!GEDO PLUTONIC BELT AND ASSOCIATED
'MIGMATITE--CONTINUED ' :
Ktif Hornblende-Brot:te Tonalité, Granodiorite, Quartz Monzodiorite, and Quartz Diorite---
Equi'granularlto sparsely porphyritic, massive to weakly' foliated; medium-grained;
C.l. 14 to 52; light gray on fresh surfaces, weathers yeliowish-gray. Rounded,
ellongaie very fine-grained dioritic and some ultramafic inclusions. Mineralogic
fé’étures include osciliatory zoned seriate plagioclase, both discrete and small. clumps’
of biotite and -hornblende, subhedral epidote or clinozoisite, and rare-garnet.
Accessory minerals are sphene, allanite, and apatite. Plagioclase is altered to éericite
and ,mafi'c.min'e'féls' to epidote. Unit differs from *Hormblende-Biotite Tonalite and
Granodiorite, etc." (Ktef) by lack of pyroxene and gamet and better development of
seriate plagidclase. “Horriblende-Biotite Tonalite” (Ktop) is a porphyritic variat’idﬁ
. of this unit.-Exﬁo_sed on Mitkof, Zarembo, and Woronkofski islands (Burrell,
1984a,b). ' '

- Ktop “Hornblende- Biotite Tonalite--

Porphyritic, Iocally foliated; medium- to coarse-grained; C.I. 15 to 40. Medium to
dark gray where fresh, brownish-gray where weathered. Alignment of plagnoclase
laths defines’ fo!;auon Rare hornfels inclusions; aplitic granite dikes, pegmame
veins, and tonahte dikes.into country-rock at margins produce interfingering
contacts. Plagioclase porphyritic with local reddish-brown garnet phenocrysts; -
garnét-rich and <poor zones locally define layers. Mineralogic features include zoned
sefiéte plagiociase with rminor alteration to sericite; mafic minerals mostly in
clumps; epidote and zoned garnet present. Accessory minerals are sphene, apatite, -
and alianite, some biotite alteration 1o chiorite. Body on southwestern ‘Mitkot Island
is é|u'a'rtz .monzodiorite in composition. Unit is gradatiéné! with "Hornblende-Biotite
Toha(iié. Granodiorite, etc.” (Ktif), but difters in its porphyritic texture and /
ubiqﬁitous ‘garnet. Unit differs from "Biotite-Epidote-Hornblende Quartz
Monzodiorite" (Kqop) by the dominance-of biotite over hornblende, larger ,
hornblendes with fess well déveloped crystal form and (locally) abundant inclusions,
presénce of garnet, and clumps of mafics as opposed to disctete mafics. Unit differs
from "Biotite Tonalite, Quartz Diorite and Granodiatite” (Kigp) in the abundance of
homblende and a higher color index. Exposed on Lindenberg Peninsula, 'Mitkof,
Ry'nda; Kadin, Woronlkofski, and Wrangell Islands (Burrell, 1984b).

45



]

DESCRIPTION OF "MAP ‘ UNITS:-CONTINUED

INTRUSIVE ROCKS OF ADMIRALTY- REVILLAGIGEDO PLU’TONIC BELT AND ASSOGIATED
MIGMATITE-CONTINUED |

Ktoc - Garnet- Blotlte Tonahte and Mmor Granodzonte--

L .Nonfoliated, crowded plagioclase porphyntlc rock mequtgranular to porphyntuc
very ﬂne 10 medium:- gralned Cil. 14 to 29. Medium gray where fresh weathers to
light gray. Forms small elongate bodies Iess than 3 square km - in area; also makes up’

~ one larget body on northem Wrangell lsland Mmeralogy mcludes reddish-brown’
garnet, cILnozmsne {or rarely epidote) and local muscovite Blotlte and quartz
common!y mierstmal o the closely spaced plagloclase taths. Umt is mmeraloglcally
* similar to “Biotite Tonallte Quartz Diorite, and Granodiorite” (Kigp) mapped in
Mainland belt, bul. diﬁers texturally by its-finer gram size and Iack of large
lphenocrysts Unit is’ exposed on northem Wrangeu Mitkoft, Woronkofskl and Etolin -
* Jsiands (Burrell, 1984b). - . _' '

“Ktgp : Buottte Tonalite, Quartz Diorite, and Granodiorite--

Porphyrmc and foliated; medium to coarse~gramed Ci 11 to 35. Cut by pegmame '
' and basan dikes; iocal cataciasuc texiure mclus:ons of country rock Mmera!oglcal /

features include zcmed compiexly twmned plagioc[ase quartz, interstitial K-

: ,'feldspar partly ch!ormzed blotne epldote ‘minor local hornbiende and garnet,’
sphene apame and allanite as accessonF_-s The unit on Etolm lsland lacks K- feldSpar
and.shows moderate to extreme alteration” of plagloclase btotlte and garnet Un|t

' differs {rom “Bnome Epidote Hornblende Quartz Monzonite" (qup) by fack of

. hornblende and presence. of gamet ' :
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DESCRIPTION OF MAP UNITS--CONTINUED

2 , AVIN NTI
SNTRUSIVE ROGKS OF ADMIRALTY REVILLAGIGEDO PLUTONIC BELT AND ASSOCIATED
MIGMATITE CONT!NUED -
qup Biotite- Epldote Hornblende Quarntz Monzodiorite--
.Locany toliated; plagioclase porphyritic' with medlum- and coarse- gramed
phenocrysts (to-12 mm) in a tine- 10 medium-grained groundmass (to 3 mm) and a
C.l Ira"nge of 17 to 48. Weathers to brownish-gray, gray and white where tresh, -
Margiﬁs of bodies I_are commonly more matfic.and have a' very fine- to fine-grained
Igr/dun'_climass; also common are muscovite-biotite garnet-epidote aplite dikes. of
granitic and g‘ranoaioritic composition. Mineralogical teatures include osciliatory -
Zoﬁed-:'pla'gioi:llal\sé Qith sericite alteration of the cores, interstitial quartz and K-
feldsp'a'(\ euhearal fine-grained hornbliende, minor biotite, and primary
' (occa:';ionall'y twihneé! and zoned) and secondary epidoté Unit is exposed on the
Lmdenberg Penmsula, Kupreanof Island, and on southwestern Mitkof, Woronofskl and
northem Zarembo tslands, and at Chichagof peak on Wrangell Island. Where mapped I
on northern Dry Istand and eastemn Mitkof Island, the compositions range from quartz
. monzodlorlte to tona(ite (Burrell, 1984a,b). /
Kago / Perxene -Biotite- Hornblende Quartz Monzodiorite, Quartz Diorite, Monzodiorite, and
" Diorite-- .
Locally foiaated eqwgranular Medium- -grained, fine- to medium-grained near -
margins: C.l. 20 to 61. Black and whits to medium gray on fresh surfaces, weathers
.brownish- -gray to oranglsh -gray. Mafic inclusions, quartz and pegmatite veins and
diabase dikes present. . Mineralogy includes include anhedral, commonly poikilitic,
horn/bfe'nde v;/ith pyro)kene' biotite and plagioclase inc(usionS' anhedral biotite; and I
‘p yroxene Plagioclase is twinned, zoned,and grains are very closely packed.
Piaglociase K-~ feidspar and quartz torm the groundmass Biotite, opaques and
I,cllnopyroxene are common in the Missionary Range body on the northern Lindenberg
Peninsula. Hornblende appears and increases in abundance as pyroxene and opaque
minerals decrease/ in abundance southwards. Hornblende, when present, is usually /
the ‘dominant mafic mineral. Unit is exposed in the Missionary Range on the northern
Lindenberg Pehinsula of Kupreanof Jsland, west of Portage Arm on Kupreanof istand,
. and on.central Mitkof Island (Burrell, 1984a).
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DESCRIPTION OF MAP. UNITS--CONTINUED

RAVI = D -
INTRUSIVE ROCKS OF ADMIRALTY- REV!LLAGIGEDO PLUTON!C BELT AND ASSOCtATED
MIGMATITE“CONTINUED : '
Kdi Hornblende Diorite-- :

: ,Hornblende diorite, quartz’ dlorite and mlnor tonalrte Medlum-flo very coarse-
grained; C.l. 15 to 50. Eqmgranu!ar except for local crowded plagtocsase p0rphyry
like the "Homblende Biotite. Tonalne (Ktop). Weathers light to dark green hlghly
altered to’ epidote: and chlorite-rich rock. Crops out on Mitkof ISIand and on
Woewodski Istand to the west Differs from other Cretaceous gramtlc rocks in the

_ . relatively high degree of alteration. L
Kgb - Mstagabbro--
B;onte plagloclase homb!ende granofels or semischist. Fine- to' medium- gramed :
-C.l 70 dark green where fresh, weathers graylsh green Crops out as a smau plug
on the ndge above the headwaters of Government Creek south of the .Stikine szer i

NTRUSIVE ROCKS OF KLUKWAN DUKE PLUTONIC BELT (CretaceoUs) Belt mformally named
by Brew and Morren (1988); rocks mterpreted to be 100*118 ‘Ma on the basis of their

snmzianty to dated rocks elsewhere (Lanphere and Eberlem 1966 Himmelberg and Loney
(1995) and on a K-Ar age of 107.0+3.2 Ma from the pluton at Turn Mountain on Kupreanof
tsland west of this map area (M A. Lanphere, U s. Geologlca& Survey, oral ‘commun., 1983
Doug!ass and others 1989, p. 65). See also- Taylor and Noble (1960) Taylor (1967), and
H;mmelberg ‘and Loney (1995). :
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" DESCRIPTION OF MAP UNITS--CONTINUED

i S , GRAVIN - fN ,
: !NTRU.SIVE' Rot:Ks OF KLUKWAN-DUKE PLUTONIC BELT—CONTIINUED
Kuk Ultramaflc Complex at Kane Peak-~ '. :
B ~ This complex (Kennedy and Walton, 1946 Walton, 1951a b)lS not dated but is
" inferred to be similar in age to Blashke [slands complex. It consists of undivided’

: wehrhte dumte and clinopyroxenite. Wehrlite--most. abundant miassive to Iocally

Iayered on 1 to 10 cm scale; medium- -grained; C.I, 100 -weéathers brown, greenish-
gray to dark gray on fresh surfaces; partially serpenttmzed scattered inclusions -of -
,-clmopyroxemte and sparse hornblendite dikes. Dunite--next most abundant rock I
"type grades from wehrllte massive, partiaily serpentmzzed medium-grained; C.l.
s 100 weathers yeﬂovwsh brown, fresh surfaces -are gray to dark gray. Olivine
: pyroxemte--masswe to locédlly laysred on 1 to 5 em scale; medium- gramed C.l.
3 100 weathers dark green, greenish-gray on fresh surfaces; tends to form narrow
_ dlscontmuous ‘zone.around margin of complex but interrupted by massive,
Wi Ihomblendlte along northern contact. Zonation poorly developed, no evidence of
-homogeneous dunite core or gabbro margin, above major rock types are gradatmnal
: ,Intruded by Upper Cretaceous granitic body. adjacent to north
Khb Hornblendlte~- '
e Hornbiendite and hornblende gabbro; locally. composmonal[y Jayered, fine- to
. medsum-grasned, weathers dark grayish-green to black; C.l. 70 to 100.,Localiy cut
- by granitic fog:ké like those of nearby Upper Cretaceous plutons, but on Suké/i Islets
. appears to éut some granitic bodies. Also exposed on northeast shore Mitkof Island, in
a large body on northwestern Kupreanof Island at Turn Mountain that is mterpreted
by Brew and others (1984) to be the outer envelope of an Alaska-type
'-',mafac/uitramaflc pluion (Taylor, 1967), ang on the southeast side Woronkofsk: :
Island, the east snde of Zarembo Island, and on islets in Zlmowa Strait. '
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_DESCRIPTION OF MAP UNITS--CONTINUED .

See “Gravina beit* heading (above) for background information.

Mzs

Mz

METAMORPHOSED STEPHENS PASSAGE GROUP AND OTHER FIOCKS (Upper(’) Mesozorc)-

; ,Currentty mterpreted to be mostly metamorphic equivalents of the Stephens Passage Group
bui some’ may . be’ derived from Cannery Formatlon (Muffler 1987 Brew and others 1984)
and some from a ‘previously unrecogmzed facies of Triassic rocks ;

_ Semrschlst and phyllite-- ;
: .Metamorphosed From graywacke and siltstone; now low grade (probabiy sub-
- 'greenschrst facies) metamorphic rocks; locally highly folded,,generally poorly

foliated but finer-grained phases  have good cleavage. Brownish- gray fresh, gray to
brown weathered; relict textures and - sedrmentary structures indicate derivation

'from a graywacke ‘and siltstone or mudstone: turbidite sequence Unrt |n some places
: .encloses several large lenses of the “Fossiliferous leestone“ (Dls) of Devonian age,
" but there is no direct; indication of the age. Proxumlty to "Seymour Canal Formatlon"
I I(KJss) outcrops and compatibility of the: protoliths wrth that formation suggest that
this unit is a metamorphsc and deformed. equwarent of that formatlon Unit contrasts
‘with the "Phyliite and Slate Metamorphosed From Mudstone and Mmor Graywacke"

(Mzp) (mapped elsewhare in'the Petersburg-Wrangel! area) in the propomon of

".Iongmally coarse- grained sediments, 'and in the general. absence of volcamc('7)
‘protolith phyliite in"this unit. The two units . probably mtenongue much more

: .complex!y than is shown on the maps: Exposed in the Mosman inlet area on Etolm
| [sland arid elsewhere.

Masssve Lxmestone-- :

L;mestone and minor shale; weathers light to medlum gray hght gray fresh poorly

: _bedded at 10-50 crn-scale ina few places . Most is fme to medium gramed and much
'may be recrystalllzed No fossiis (including conodonts) found ‘50 age asssgned 1s
; Upper(?) Mesozoic based on association with the.lenclosmg units; it is equally likely
e _t_'net (as predicted fro_’nj anpalogy with the other limestone 'Ien‘se’s)'/these lenses are
- somehow related éo 1he "Fossiliferous Limestone” ('DIs) of 'Devonian‘ege.expose'd
- elsewhere in the Wrangell Petersburg area, Unit crops out at Mosman lnlet on Etolin

lsiand where it is mednum gramed marble and also in Duncan Canal
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DESCRIPTION OF MAP UNITS--CON'TINU.ED

GRAVINA BELT--CONTINUED

CONTINUED

' METAMORPHOSED STEPHENS PASSAGE GROUP AND OTHER ROCKS~CONTINUED
Greenschist and Greenstone Metamorphosed From Intermediate to Mafic Volcanic Rocks--

Greenschist, greenstone, phyliite, minor semischist; weathers light to dark green, .
locally brownish pillow breccia, agglomerate flows, and possible tuffs; appears less

- deformed and less metamorphosed than other nearby rock units; probably several

thousand meters thick. Locally abundant relict pyroxene phenocrysts suggest a close
link to the "Douglas Island Volcanics" (KJsv). Inferred upper Mesozoic age based on

association with other units. Unit contrasts with the “Phyliite and Slate

~ Metamorphosed From Mudstone and Minor Graywacke" (Mzp) mapped elsewhere in -

the Petersburg-Wrangell area in its apparent lesser metatuff and its higher
proportion of rocks of volcanic origin. Exposed along and near Duncan Canal and on
Woewodski and Zarembo Islands, on Key Reef In Clarence Strait, and beneath the
waters of Clarence Strait in the southwestern corner of the map area.
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. DESCRIPTION OF MAP UNITS--CONTINUED

METAMORPHOSED STEPHENS PASSAGE G'ﬁOUP AND OTHER ROCKS—CONTINU’ED
Mz - Greenschist, Chert, Limestone, and Argillte-- ; :
-Greenstone, greenschist, pelitic and quartzofeldspathac phyl!lte and marble Locally

very. folded and internally faulted domlnantly light- to medium- -green on fresh

surfaces gray:sh-green to reddlsh-gray ‘where weathered probably several
thousand meters thlck Deposational environment uncertam but ‘may have been in

pan a cHaotic slope facies sequence adjacent to a volcamc arc. Now. metarnorphosed to

. albite-muscovite chiorite-subfacies of the greenschist facies according to Mutiler

(1967). Greenstone and greenschist’ prbbab'ly'deriv'e’d from porphyritic -basalt ‘and
basaltic tuff. Mapped as Gambier.Bay Formation- of Devonian age by Muffler (1967)
on the basis of the fossihferous limestoné&-marble lenses wnhln the unit. Those- /

- Jenses are mapped here as the "Fossilderous leestone" (Dls) and are interpreted fo

be exofic blocks within this. unit A conecuon of conodonts from thin marble layers in

: north central Kupreanof Island- indicates that the unit is at least in part Upper
- Tnasslc (B. R. Wardlaw and A. G. Harrfs US Geologlcal Survey, written commun.,

1983). The relation of the unit ’(o the: Cannery Formation to the west and south is
obscure; in most ptaces the two units have been dlfferentlated by the contrasting
degrees ‘of metamorphism and 'io[ding. Similér'criteria, together with litho{bgic
COmrést have been u's'ed to separate this unlt ffom the "Phyllite and Slate
Metamorphosed From Mudstone and Minor Graywacke" (sz) exposed near Pinta
Point-on northwestem Kupreanof lsland, south of the Bohemia Range and on Hamiiton
Greek. See also (Loney, 1964; Muftier, 1967)

Ouartz:te Metamorphosed From Chert-~ -

Quartzite and mirior phylhte Whlte or light gray where fresh and weathered fine-

‘grained, ribbon appearance common with relict beds 0 5t0 3.0 cm thlck with. very

thin phyllitic- partmgs Individual outcrops are hlghly folded, but some Ienses must-
have been at least several 10s of m thick onglnaliy, others may have been only a few

m thick. N6 direct ewdence of age, no Radiolaria recovered from severa! samples

' collected f0r that purpose. Crops out in Little” Duncan Bay and in cemral Kupreanof

sland.
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- DESCRIPTION OF MAP UNITS--CONTINUED

GRAVINA BELT--CONTINUED

MEf AMORPHOSED STEPHENS PASSAGE GROUP AND OTHER ROCKS—CONTINUED
Mezr Schsst and Semischist Metamorphosed From Felsic Volcanic Rocks--
: 'Ouartz-feldspar schist and semischist, minor phyllite -and greenstone fine- gralned
Laght grayish green on fresh surfaces, orangish-brown where weathered.. Thickness
unknown relations 1o’ adjacent units uncertain. Age not known directly, but’ inferred
~trom spatial association with other unts. Exposed:on Woewodski fsland and nearby in
: . Duncari Canal. | . :
Mezp : Phyilit'e and Slate Metamorphosed From Tuff, Mudstone and Minor Graywacke—
I ' Chforrte phyulte slate and semischist, ‘minor conglomeérate, limestone ahd quartzite,
Fine-to very flneAgramed highly folded, especially in nonthern Kupreanof 1sland.
Some phyihte ts light green on fresh surfaces and medlurn green where weathered and
is inferred to have been derived from intermediate composmon tufaceous rocks
IOther phylhte is dark gray both on fresh and weathered surfaces and is inferred to
have been derived from line-grained clastic sediments, as are the dark gray fresh and
weaﬁ_here‘d siates. I?ar'k gray rocks are locally graphitic. Locally polymictic .
conglomerate layers less than 1 m'thick occur on northwestern Kupreanof isiand
oniy.,ThiCkneés ﬁnk'n'own, but probably great. One collection of conodonts from the

"'iimes't’oﬁ'é laye:r's/in/west-cemral Kupreanof Island indicates that the unit is at least
in ;:I»/é/rt’ Upper Triassic (B.R. Wardlaw and A. G. Harris, U.S. Geological Survey,

_ written commun.; 1983). Unit contrasts with the "Cannéry Formation” (MDc)
elsewhére in the Petersburg-Wrangell area bacause' the unit contains less.chert and
is more daformed it contrasts with the “Greenschist, Chen, Limestohe, and
Argillite” (Mzm) mapped glsewhere because that unit is of lower metamorphic gradel
and contains no fimestone. Unit probably grades into the "Phyllite” (Ksp) to the east.
Muftler. '(1'967) mapped the_ exposures of this unit on’ northwastern Kupreanof Istand
as'-f'Seymour Canal Formation" {(KJss in this series of maps) on the basis of lithologic
COEre'Iafion-wlth that unit on Admiralty Isiand to the north. Those rocks have been
-assigned to this unit because of difficulty in mapping them southward as a separate
unit. Unit is exposed very widely as the most common uriit in the northern paﬁ of the
Duncan Canal-Zarembo Island-Screen tstand sub-belt.
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DESCRIPTION OF MAP UNITS=CONTINUED

GRAVINA BEL T=CONTINU

: CONTINUED |
- METAMORPHOSED STEPHENS PASSAGE GROUP AND OTHER ROCKS-CONTINUED

Mng Gabbro—- : i 5 I : _
Hornblende gabbro-and pyroxene-hornblende gabbro medtum to very coarse grained;
C.I. 60 to 80. Weathers dark greénish black and very dark green, some interstitial .
_indeterminate sulfide opaque: minerals noted 'Locally cut by numerous’ dikes of
medium-grained, C.l. 05 to 25, quartz diorite. CrOps out on east shore of Zarembo
Island. / :

Mz.g:” Metamorphosed Gabbro— . -

. Chlorite- amphubole-plagroc{ase rock 1nterpreted to have been gabbro bod&es but
could be hlghly metamorphosed mafic volcanic. rocks. Dark grayish- green where
fresh and weathered. Medium- to fine-grained; thickness uncertain. Some. local

~ -suggestion of relict Iayenng No direct evidence of age: Crops out at lnduan Pomt in -
_Duncan Canal and on Woewodski Island. ‘ : '
M=zum Metamorphosed Ultramafic” Rock--

i Serpentinized peridotite and dunite; fine- to medium-grained; gre-enieh;grey on
fresh surfaces, orangish-brown where weat‘hered} two small bodies several meters
across in upper Duncan Canal intrudéd into the "Semischist' and Phyllit’e,/,Etc." (vs’)..

= GRAVINA BELT-CONTINUED :
STEPHENS PASSAGE GROUP- (Upper Cretaceous/Cenomanian to Upper Jurassnc(’>))--Name
" ptoposed by Lathram and others (1965) for the " sequence of slate, graywacke

'conglomerate and augite-bearing volcanic flow breccla, Late Jurassic and Early Cretaceous in
age, whnch forms a well-defined. northwest- trendmg belt of rocks exposed along the eastern .
‘slopes and shores of Admiralty Island...” ThIS sequence also occurs souih and east of Admlralty
Island (Souther and others, 1979) and extends southward into. the. map-area descnbed here:
.'Informatuon presented by Brew and others (1984) showed that the Group is as young as Aib:an
or Cenomanian, i.e., late Early’and early Late Cretaceousl. in this area. The "Brother's
Voleanics*- "Douglas [sland Volcanics" unit likely intenongues with th-e-Seymour Canal
_"Formatlon probably near the top-of the latter (Loney, 1964). Cohen and Lundberg (1993)

* reported on details of the Seymour Canal Formation north of the Wrangeli- Petersburg area.

Includes:
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DESCRIPTION OF MAP UNITS-—_CONTINUED f

QRAVINA BELT—QONT!NUED

KJdsv Brothers Volcamcs/Doug!as Island Volcamcs--Augite bearmg flows, volcanic brecma
and 'intercalated tuff, volcanic graywacke, phyllite and slate’

Andesitic to probably basaltic composition: weathers dark greenish-gray, gray, and |
.green;/ generally lighter colored where fresh; relict'augite phenocrysts cbnspicuous
in most oufcrobs. Probably a few thousand meters thick; individual flow or breccia
units -as much és a few hundred meters thick and graywacke, tuff, and slate lenses
may.alsol be that thick. No fossils have been found in this unit in the Petersburg-
‘Wrangell map area; its age is based on its close association with the tocally -
tossiliferous Seymour Canal Formation. The “Brdtherls’;Vo[can'ics“' was named by
Loney (1964) from exposures just north of this map area; the "Douglas- Island
‘Volcanics” ..was named by Lathram and others(1965) on Admiralty Isfand with the
namé taken' from Douglas Island to the north. The best énd least deformed and
metamorphosed outcrops are on southwestern Mitkof lsland and near Steamer Bay on
Etolin lsland. See also Berg and others (1972); Ford and Brew (1977, 1978) and
Page and others (1977). ' :
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DESCRIPTION -OF ‘MAP UNITS--CONTINUED

AVIN; T-
 STEPHENS PASSAGE GROUP-CONTINUED
Kdss Seymour Canal Formation--Graywacke, slate, and minor conglomerate.

Composed largely of volcanic debris, except for the conglomerates, which are
'polymlcti'c and cont‘alh granitic clasts; most are tufbiditeé; but' néthing more is
known of the depositional environment. Generally weathers dark greenisﬁ‘gra'y,'
brownish gray, and.very dark gray, graywacke and slate/argillite are locally
calcareous and lighter colored sed:mentary structures common, although few
directional features have been noted. Probably afew thousand meters thick; some
individual graywacke units are massive and 10’s. of meters thick, but most are 1 to
20 cm thick. Numerous fossil collecﬂons by .Loney (1964) estabhshed a Late
Jurassic and Early Cretaceous age for the unit on Admiraky island that age has been
confirmed by subsequent collections (Berg and others 1972), who colleéted an
Albian ammonite, a Valanglnlan(?). pelecy,pod. and Berriasian pelecypods from the .
western Etolin Island area and by collections made by B(ew and others ,(19'84), '
including ‘an Albian or Cenomanian 'amr'n'o‘nilte (D. L..Jones and J. W. Miller, U.S.
."Geological Survey, written commun., 197'9) from hornfelsed Seymour Canal
Formatioh and by Kimmeridgian to Tithonian pelecypods from the western Etolin
Island ‘area (R. W. Imlay, U.S. Géo-logicai Survey, written commun., 1982). The

. "Seymour Canal Formation® was.named by Loney (19’64)"from exposures at the

| mouth of Seymour Canal on Admrraity tsland; the name was ‘extended 1o the rest of
Admlralty Island by. Lathram and others (1965) and to northern Kupreanof Island by -
Mumer-(1967)‘ Probably grades into the more detormed and generally finer grained
"Semischist and Phyliite, Etc.” (Mzs) and the. "Phylité and Slate, Ete.” (Mzp) to the

west..Exposed on western Etolin Island.
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 DESCRIPTION OF MAP UNITS--CO’NTINIUED

GRAVINA BELT-CONTINUED

_ HYD GROUP(’? Upper Trlassu:)--
I Hw , " Felsi¢ and lntermednate Volcanic Flows and Braccia, leestone, and Argillite--
Dommantly very -fine’ to fine- -grained, chlorite-quantz- -muscovite-feldspar phylme
Light to dark green where fresh, rusty and green where weathered. Locally chertlike;
‘interpreted by Berg and Grybeck (1980) and Berg (1981) to be felsic metatuff. Also
_thinly'—llayered'!o laminated quartz-feldspar ph'ylllite “or semischist interpreted by
the samé workers to be metarhyolite Associated with dark-gray, thin-bedded
carbonaceous mudstone, siltstone, and limestone. Thickness unknown, but probably at -
least-several hundred meters. Age of Late Triassic-eatly Karnian for the unit is ' I
. mferred from one collection of halobnd pelecypods -from exposures on the west side. of
“Duncan Canal (N J. Silberling, U.S. Geological Survey, written commun., 1980). -
Host unit for massive sulfide deposits. Exposed along and near Duncan Canal, on the
Castie Islands, Woswodski Island, and on northwestern Zarembo Island. The exposures-
on Rookery |sland in Duncan Canai and on the northeast side of East Island in the
Kashevarof, !s!ands are well-bedded silty limestone of different and .more uniform

Character.

" Dsls - MIXED SILTSTONE, GRAYWACKE, AND FOSSILIFEROUS LIMESTONE (Lower and Middie
- Devonian; some may be . Pennsyltvanian)--
Siltstone, grayWacke fossiliferous timestone, and.tutf lntercatated with
"Fossilferous Limestone" (Dls) -at point between Tower Arm and the Main Arm of

Duncan Canal.
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'DESCRIPTION OF MAP UNITS--CONTINUED

VINA BELT—CONTIN

DUN NAL-ZA' EMBO ISLAND-SCREEN ISLAND SUB- I F THE LT
e CONTINUED ' - B
 Dls . FOSSILIFEROUS LIMESTONE (Lower and Middle Devonian)--

Medlum bedded to massive, fme -to medium-grained; Ilght to medium gray-fresh and
weathered locally fetid. Individual ienses up to several hundred m thick;: contains
braclh:/opods, corals, crinoids, and (Ioca!ly) .fusulilnids./ Nprthwesternmost exposuree e
in the I‘a'rea (mappad by Mufﬂef ‘1967, as pert of 'thé'Gambier Bay Formati'on)l :
contain corals or stromatoporoids of Middle Devonian or possbly Late Silurlan age
(Muﬂler 1967) Abundant old and new coilectlons from the :several foss:merous
lenses at and near the head of Dunt:an C_z_ma| noﬂhwest of this guadrangle contam o
Lower and Middie Devonian cbre[e;' brachiopods; and conodonts. (Buddington and /'
Chapin, 1929); A. G Harris, U.S.-Geolfdg’ic'al Survey, ‘written' communs., 1979, -
1980, 1983; W. A, Oliver, Jr., U.S. Geological Survey, written commun., 1976; J.
T. Ddf'ro’ "/Jr U.S. Geological Survey. written communs., 1'.4.'/9"79 1980) and the e
Smaller lenses in Clarence Strajt (Key Reef and Abrakiam Island) contain Lower(?)
Devoman corals {W. A: Oliver; J_r U S. Geological Survey, written communs., 1978,
1983). All of the above fos'sil"an’d age information reported previously by Bréw and
others (1984) One limestone. iens of mdetermmate size on. the eastem shore of
upper Duncan Canal was reported by McCleIIand and Gehrels (1994) o contain -

' Pennsy&vaman fossns This umt is’ also descnbed in the secnon on the Alexander Belt;
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DESCRIPTION OF MAP UMTS‘»CONTI’NUED

) : MAINLAND BELT AND GRAVINA BELT
The infrusive rock. umts Ilsted below occur in both the Mainland and Gravma Belts and are descnbed

in both sectrons They are mentioned here simply to call attention to that fact

INTRUS!VE ROCKS OF ADM[RALTY REV[LLAGIGEDO PLUTONIC BELT AND ASSOC!ATED
MIGMATITE (Upper Cretaceous) o

/ ngi = Mlgmat!te
CoKbel s : Hornblende Baotrte Tonahte and Granodiorite, Quartz Monzodtonte and Quartz
: Diorite
Ktoc " Garnet-Biotite Tonalite and Minor Grénodiorite
thb " Biotite Tonalite, Quartz Diorite, anid Granodiorite

“Kgb. - Metagabbro

S T B 3 MAINLAND BELT '
This beit was informalny,named' by Brew and others (1984) to facilitate discussion of 1)-rocks that”

have been metamorphosed to the extent that the age and nature of their protoliths is highly

_un'cer/’tain‘,and 2) the .granitic and other rocks that intrude-them. The rocks in this belt, as well as -

'Some _of those to lhé west in the Gravina belt, make up the Coast plutonic-metamorphic complex as

défined by Brew and Ford (1984a,b,c), which has been redefined as the Coast Mountains Complex by -
Brew and others (1995) j ,
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DESCRIPTION OF MAP UNITS--CONTINUED

Al = !
INTRUSIVE ROCKS OF BEHM CANAL PLUTONIC BELT (Miocene and(or) Oligocene)--Beit
informally named by Brew and Morrell (1983). )
Tdr Rhyolite and Related Rocks-- .
Generally flow banded, tocally quartz porphyritic; weathers light brown and
yellowish-brown, light gray on fresh surtaces. Occurs in. brbad swarm of dikes from
0.5 1o a few m wide with fittle included country rock that is more or less centered on
the granite stock (Tag) at Groundhog Basin (see below); a few small isolated plugs
occur along strike. Saveral exposures within the unit of vent breccia similar to the
Vent Breccia unit (QTv) in the Kuiu-Etolin belt to ihe west of this quadrangle; the
brecclas consist of dominant-5-20 ¢m angular rhyolite and some granitic .and
metamorphic rock fragments with essentially no matrix of any kind; see Gault
(1954) and Gault and others (1953) for some further information. Age of the
rhyolites is inferred from that of the previously mentioned closely associated. granite
stock at Groundhog Basin and from a K-Ar age of 15.0+0.6 Ma on muscovite N
{Douglass and others, 1989, p.65). The dike swarm has been prospected for both
molybdenite and base metals, but no economic occurrences arg knéwn withiri it
Trmr Foliated Rhyolite and Related rocks--
The rocks of this unit are interpreted to be the same as those of the "Rhyolite and
Related Rocks" (Tdr) unit, except that they are foliated and .appear metamorphosed in
~outcrop. The foliation is so marked that field mappers were not sure if the rocks had

been subjected to the same metamorphism as the enclosing rocks or if they ware part
of the dike swarm that extends northwest and southeast from the outcrop of "Chlorite
Granite” (Tag). Their location within'the boundaries of that swarm and the. absence of
distinctive metamorphic minerals indicates that. their foliation is due to intrusive.

processes.
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' DESCRIPTION OF MAP UNITS--CONTINUED

| MAINLAND BELT—-CONTINUED
INTRUSIVE ROCKS OF BEHM CANAL PLUTONIC BELT-CONTINUED
Tag ~  Chiorife Granite-- i
Homogeneous, fine- to medium-grained, C.I. 03 to' 06; very light gray to yellow
wh'erle fresh, yello’w to yellowish-gray where weatheréed. Chlorite replaces biotite;
generally seriate texture, but some samples are distinctly bimodal with a very fine-
grained mosaic interstitial to larger biotite/chlorite, quartz, plagioclase; and K-
feldspar grains. Age is based on a 17 Ma K-Ar determination on chlorite (Ken Fink,
Amax Minerals, ’cbrlall_-communq 1978) and on a K-A-r:biofite age 0f16.310.6 Ma
(Douglass.and others, 1989, p. 65). Exposed b‘nly on the north side of Groundhog
- Basin (Gault and others, 1953) and in a possible small plug (not shown on map) that
outcrops along Porterfield Creek about 1 km downstream from where the'Groundhog
Basin creék joins it. The body on the north side of Groundhog Basin has been the target

of exploratory drilling for molybdenite:

GRANODICRITE OF CENTRAL COAST MOUNTAINS COMPLEX AND ASSOCIATED MIGMATITES
(Eocene)--Age is»'bésedl on K-Ar age determinations by M. A, Lah‘pheré (U.S. Geological-
Survey, written commuri;, 1984; Douglass and others, 1989, p. 65) on a unit north of the
map area that is interpreted to be part of and to be applicable 1o the whole suite, as follows:

Map unit General location Biotite age Hornblende age
Tgdb Mount Pratt - 51.3t1.5Ma 49.3+1.5 Ma
Tgdb Castie Mountain 51.2+1.5 Ma TR
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- DESCRIPTION OF MAP UNITS--CONTINUED

MAINL T--CONTI

GRANOD!OR)TE OF CENTF[AL COAST MOUNTA!NS COMPLEX AND ASSOCIATED MIGMATTTES—

- CONTINUED _
 These umts ‘are 51m1lar in petrographic and:field characteristics to s:mllarly dated umts in the/
g Sumdum Taku’ Rrver Bradfield. Canal andKetchikan quadrangles (Webster 1984} Age IS a!so
" based on a K-Ar age determination from the- Bradfield Canal. quadrangle near ‘the Internatlonal
~ Boundary (.G Srnnh, U.S. Geological Survey, unpub. data, cited by'Koch-an'd-' Berg, 1996)_,

Tmgz

_;J__M'é" unit  General location Biotite age.  Hornblende age -

~ Not Available 510 53.5

M[gmame ConSIStlng of Schist, Gneiss, Toname and Granodiorite }nvaded by 8|otrte

..’Granodlonte--

Mlxture of amphlbollte facms hornblende-bsotxte quanzofeldspathrc schlst and
gnelSS calc- silicates, mafic agmatite, tonalitic gneiss, tonahte and Kfeidspar- :

- Imegacrystro biotite granodiorite that has been invaded and deformed by feucocratic
~{C.I.-1- 8) ‘biotite granite, granodiorite and granodiorite . gne:ss Deformatlon is
“intense and shows no consistent structural trends The neosome is heterogeneous m
texture and composition and is _gradational to the homogeneous “Sphene- Beanng
: Blotlte Hornblende Granodiorite" (ngb) This migmatite is mapped along the

western margms of this granodiorite, and to"the east of the famlly ‘of tonalite’ s:l[

plutons. f usually, but'not always, occurs to tha east of the K- feldspar-megacrysgno:

migmatite (ngx) described below. Inclusions of both that migmatite unit (Tmgxy -
and ‘the’ K- feldspar-megacrystic-nécsome (Tmgy) can be’ recognized within the

' g !eucocra{lc granite- granod:onte neosome. Schist and gnelss portlons of some o
»outcrops are conspicuously iron-stained, some pomons of. most other outcrops are
/ IVISIny iron-stained. Most outcrops have an extremely heterogeneous appearance See
- Kari and Brew (1983, 11984) for further information. :
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' DESCRIPTION OF MAP UNITS--CONTINUED -

. 1--CO UED
GRANODIORITE OF CENTRAL COAST MOUNTAINS COMPLEX AND ASSOCIATED MIGMA TITES-
* CONTINUED
Porphyrlllc Blotlle Hornblende Granodiorite--

Homogeneous to slightly foliated; medium-grained; C. I 9 1o 22. -Gray to buff where
lresh ‘weathers to ‘darker gray. Faint foliation defined-by biotite and hornblende rare
/maflc inclusions. Petrographlc features include slightly inequigranular,
hypidfomorphic- granular texture; biotite more abundant than hornblende and always
~ chloritized. Euhedral to subhedral K-spar phenocfysts,up to.3.5 cm normially :

~ constitute a small percentage of the rock; myrmekite common. Unit differs from
”Sphene—béarlhg- Biotite-Hornblende Granodiorite". (Tgdb) by the presence of
ohl’enocry’sts angd slight foliation. Unit is exposed immediately southwest of the

: lnternatiorla[' ‘Boundary. '

Gneissic . Biotite Gramte and Granodiorite-- _

Foliated, generally leucocratlc focally porphyritic and banded. Medium- gramed C.l.

] 10.30; light gray on fresh surfaces, weathers darker gray. K-spar. phenocrysls or
Ipo/rphyroblasts up to 3x5 om are locally augen-like. Locally has inclusions of quartz’
and horriblende. Petrographic features include l'nequigranula/r, hypidiomorphic-
/'gr'anular’ texlUre biotite more abundant than hornblende and shows only slight

. alteration to chlonte sphene found locally; myrmekite mlergrowths are common.
Unit differs from "Sphene-bearing Biotite-Homblende Granodiorite” (ngb) and lhe
_'.'Porphyrmc Biotite-Hornblande Granodiorite” (Tgdp) ‘units by gneissic structure.

The following three units in the Bradfiéld Canal quadrangle are interpreted in this report to be

closely related, and the second two are revised from the interpretation given by Koch and Berg
(1996). This renmerpretalnon was done on the basis of the field relations and compositional

suml!armes and on lhe avallable geochronologlc information. The original unit names and map

“symbols used by Koch and Berg (1996) are cited to facilitate comparison-and evaluation of our

: remlerpretallon
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DESCRIPTION OF MAP ?uuns-cbmm'ueo

| LAND BELT-CONTINUE] ,
GRANOD!ORF!'E OF CENTRAL COAST MOUNT AINS COMPLEX AND ASSOCIATED MIGMATH”ES- :
- CONTINUED i : :
ngb Hornblende- Btotne Granodlonte and Quartz Dlonte |n this quadrangle (mapped as
“Sphene- Bearmg Brotnte-Horanende Granodiorite” in.the Petersburg quadrangle)--
Includes three massive, medlum gramed C.l. 10 to 20, hypfdromorphfc granular
phaSes (1) nonfollated eqmgranular hornblende biotite quartz diorite with. 2- to
4:mm anhedral btotlte grams (2) K- spar porphyntuc granodionte with :
_phenocrysts up to 1.5 em in maxrmum dtmensuons and (3) slightly foliated
hornblende biotite granodlonte charactenzed by consplcuous 3 o 6-mm-diameter
books of fresh blacklsh brown biotite. " ir the Petersburg C-1 quadrangle, correlative
_ 1ocks are homogeneous nonfoliated; medium- to coarse- -grairied: and have a C.i. 4 to
B0, They are light gray to buff on fresh. surfaces anct weather darker gray Euhedral
sphene crystals to 4 mm are common. Petrographuc features in the Petersburg C- 1
o quadrangte include ‘a slightly inequigranular, hyp;d:omorph;&grahular texture; .
_biotite more abundant than Hornblende, and |nVar|ab!y chloritized, abundant zoned
'-(An33 Anag) subhedral plagloc[ase and myrmeklte intergrowths are ubnquitous
2 Unlt is exposed, as. part of the Mount Fawcett body, in the’ northeastern -corner of this
: quadrangle Mapped by Koch ‘and Berg (1996) as “Granodionte and Quartz Dlome“
(their Tga).” ' s :
Tlgt: Leucocratic Porphyrmc Btotite Granodlonte and Adamelllte [or Gramte]--’ :
' Homogeneous to slzghtly fohated K- feldspar porphyrmc and med:um -grained; C.1I.
0-5. Faint foliation” defined by biotite. Petrographlc féatures 1nclude shghtly
- maqungranular hypldlomorphlc granular texture Euhedral to' subhedral K-spar
-phenocrysts up to-7 cm normat!y constitute a significant percentage of the rock. Umt '
s exposed in an irregular- shaped body |mmedlateiy southwest of the Coast Ftange
: ,Megalmeament in the central part of thts quadrangte Mapped by Koch and Berg _
(1996) as "Leucocratic Granodlorlte and. Adamelhte (their Tig); which grades into
the "Leucocratic Granodlortte (T1g2) des_cnbed beiow. : 3
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' DESCRIPTION OF MAP UNITS--CONT!NUED

MAINLANQ BEI T-—CONTINUED
GRANODIORITE OF CENTRAL COAST MOUNTAINS COMPLEX AND ASSOCIATED MIGMATITES-
CONTINUED

Leucocratic Granodiorite-- ,
Hornblende-biotite’ granodiorite; compositionally, texturally, and structurally

het‘erdgeneous. Locally massive, foliated, schiieric, and gneissic. Light tan to light
fgréy,on weathered surfaces. Mafic minerals and K-spér grains generally -irregularly
.distribuied; locally K-Spar porphyritic. Differentiated from unit described above by
being more foliated and less. porphyritic. Mapped by Koch and Berg (1996) as
"Leucocratlc Granod:orlte“ (their TKlg); which grades into the “Leucocratic

" -Porphyrmc Blotxte Granodiorite and Adamellite” (Tig1) described,previbusly.

Tigm Mlgmahte assocnated with Leucocratic Granodiorite--

, Dark gray on weathered surfaces; consists of mostly “Gamet- Biotite Gneiss and
Schist, and ‘Amphibolite” (TKgn) rocks invaded by magnetlte-bearmg hornblende
quértz m'onzon'rte and granodiorite like the "Leucoc’ratic Granodiorite" (Ttg2) and by
rhyollte dikes and sills that may be like-those mapped in the Petersburg C-1
quadrangle to the .northwest (Brew, 1997h).

INTRUSIVE ROCKS OF THE GREAT TONALITE SiLL PLUTONIC BELT AND ASSOCIATED MKGMATITE
(Upper Cretaceous and(or) Paleocene)--Belt informally named- the "Coast Complex Slll Belt"
by’ Brew and Morrell (1983) .and now re-named; located northeast of Coast Range
Megalmeament (Brew and Ford 1978). Regional aspects of this belt discussed by Brew and
others (1976), Brew and Ford (1981), Ford and Brew (1981) and Brew (1994). Rocks in
the belt are curréhtly 'inte'rpreted to be 62-69 Ma old on the basis of Pb-U analyses of zircons
from rocks in the Sumdum and Juneau map areas 1o the northwest (Gehreis and others, 1983,
1984, 1991 Brew, 1994) A biotite K-Ar age of 51.2+1.5 Ma -and a- homblende K-Ar age of

51.6%1.5 were’ obtamed from this unit north of the map area and a biotite K-Ar age of

50.4+1.5 Ma and a hornblende K-Ar age of 49.1+1.5 were obtained from this unit in the

Petersburg C-1 quadrangle (M. A. Lanphere, U.S. Geological Sutvey, written commun., 1984;
Douglass and others 1989, p.65) These ages are interpreted to be the result of complete

thermal tesemng of the K- Ar_ system by the thermal effects of the Eocene granodiorites (Tgdp.

and Tgrg). Divided into:
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D‘EscmP.TloN OF IMAP ./UN'ITS-'-CO'NTINUED

. ; MAINLAND BELT-CONT!NUED
INTRUSIVE HOCKS OF THE GREAT TONALITE SILL PLUTONIC BELT AND ASSOCIATED
: MIGMATITE--CONTINUED , :
~Tmgx  Migmatite Consnstmg of Schrst ‘and Gneéiss lnvaded by Tonalite-- :
i Ampmbollte facies (hornblende-) ‘biotite- quar{z feldspar schtst and gnieiss that has
been invaded and deformed by tonalite. The schist and gnelss are flne gramed thinly .
- Iayered (1 -30 ¢m), may include calc-smcate,layers-, (calcrte, epidote, dlops:de,, :
tremolrte garnet), and typicélly;' weéther" rus:ty' The torraiite /in/vader is the "Biotite-
Homblende— and Homblende-Blotlte Tonallte etc." /(T tos) characterlzed by its
unrform C.l. (20-35), medium graln size, and local aligned hornblende phenocrysts
‘Biotite, sphene, eptdote and magnetlte are.common accessory mrnerals This -
mlgmahte includes wavy deformed gneisses and raft structures, but on a large scale
conforms to regional structural trends. It'is mapped on the eastern margin of the
, :Glreét Tonalite Sill Belt of tonel‘lt'io plutons and extends several kilometers to the east. -
T ,_lt is successwely invaded by younger heosomes to the east and can be recogmzed as -
paleosomes in almost all mlgmatltes west of the homogeneous "Sphene Bearmg 2
" ‘Biotite- Hornblende—Granodrorlte" (Tgdb). Schlst and- gneass pomons of small :
outcrops are consprcuously rron-stalned some portlons of most other outcrops are )
/ wsrbly iron-stained. See Karl and Brew (1983 1984) -for further ‘information. -
Tos  Biotite- Hornblende- and- Homblende Biotite Tonalne Quartz Diorite, and Minor I
o Granodlonte-' : , T ' :
Homogeneous fohated and non- !ayered Medaum 1o coarse—gramed CI averages
o8, ranges 16 to 40.- *Gray where fresh, weathers darker gray. Locatly homblende '
porphyrltlo with phenoorysts up- to 2 cm mclLISlons and schlieren of dioritic '
composmon common;. gneiss inclusions occur locally. Petrographlc features mc’ldde‘
-+ . equigranular to- seriaté” texture hornblende as the dominant mafic, biotite repiaces (
~ - hornblende -and is- chlormzed Pplagioclase (Angs- Angq) IS subhedral to euheclral and
: rarely zoned poikilitic hornb!ende w1th inclusions of quartz and plagroclase are
/ common and epidote minerals’ rare ;
Todg Gnelssu: ‘Biotite -Granodiorite and Quartz Monzodlome--
I Homogeneous at omcrop scale folrated locally banded/layered Fme- to medaum- /
gramed Cl. 5to 25 nght gray to gray where fresh weathers darker gray. Local K-/
spar- augen and K- spar phenocrysts up 16.2.5° cm Petrographuc features mclude
- inequigranuiar texture, local dxssemlnated garnet, subhedral plagrociase that ‘is .
- ‘unzoned and usually altered, tocal myrmekrte biotite is usually unaltered Exposed

anng the Stlkme aner



DESCRIPTION OF MAP UNITS--CONTINUED

MAINLAND BELT--CO U
METAMORPHIC ROCKS OF COAST MOUNTAINS COMPLEX (Upper Cretaceous: and(or)
Pa!eocene)--These rocks comprise the progressively metamorphosed belt that forms the
western edge of the Coast Mountains Complex; the westernmost part adjoins the ,metamorphic,f
r'ock"é of the Gravina Belt: The rocks are in general so metamorphosed that no original textures
or structures remain. Tho. protoliths must have included a variety of clastic rocks, déminantly.
ﬁne-gréine-d, but including some-sandstones and conglomerates. The fine-grained sediments
prohably occurred in thicker units than the coarser-grahed. Other protoliths are limestones, -
10's to 100’s of m thick, -sediments, volcanic rocks of intermediate to mafic compaosition, and
probably some intermediate to mafic sill-like .intrusions. No fossils have been found in any of
these rocks in this map area, but proximity to the Gravina beft sugéests that some of the
protoliths may have been of Jura-Cretaceous age; fossils collected in somawhat similar-rocks .
to the nonhwest I.'in the Tracy Arm area (Brew and Grybeck 1984) and in the Juneau area
(Ford and Brew,-1977b; Brew and Ford, 1877) suggest that Lower Permian and Upper
.Tnassnc rocks may also be present. Brew (1983a) and Brew and Ford (1983, 1984a) argued
that these rocks are the metamorphosed equivalent of rocks in the upper part (Permian and B
Triassic) of the ,AleXander Belt section, rather than a separate tectonostrangraphlc terrane
'(of terranes) as espoused by Berg and others (1978). Nevertheless, isotopic évidence
su‘rhrnarized by Brew and Ford (1994) and Brew and others (1994) indicates the some ot the |
prc}tolithg are Late Proterozoio or Early Paleozoic in-age and belong to the Nisling assemblage, -
or Iiihoteotoni'c terrano, of Wheeler and McFeely {(1991). The age ‘of metamorphism is I
interpreted to be Late Cretaceous and(or) Early Tertiary (Brew and Ford, 1984ab: Gehrels
and others (1983 1984) No obvious -contrast, other than metamorphic grade, exists between
the metamorphic.rocks west of the Coast Range Megalineament and those engulfed In the plutons -
between 1here and the International Boundary, even though more than one lithotectonic terrane
may be present. As mapped, divided into:
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f oescmp'rjou .oF- MAP UNITS-—CONTINUED

MAINLAND. BELT-CONTINUED

MEFAMOHPHIC ROCKS OF COAST MOUNTAJNS COMPLEX-OONT]NUED

TKp

Phyll lte-» _
Dommant!y well foliated and commonly hneated dark gray very fine- to fine- gramed-

phylhte ‘with minor . thln dark - gray semlschast mterlayers weathers medium- to
dark- -gray, some extensive areas .of. mterlayered green phy!lne that weathers light
green The former are probably detived from fine gramed clastic rocks the' latter '
from erther tufts or fine- -grained volcanogeriic. sediments: Both form’ aiternately

~ rounded- and serrated- ndge tops and clifty slopes. Metamorphlc grade generany

mcreases from prehnite- pumpellylte/iow greenschlst tacies m the southwest to
upper greenschnst facnes in the northeast. The common prehmte pumpellyrte
greens::hsst tacies mmeral assemblage of tha semischist is (epldote )alblte-wn(te
m!ca-chfonte quartz Presence of foliation and spatial relatlonshtp to the weli
defined Barrowan metamorphic -sequence, together with Iack of actinolne or btome :

_support asslgnment to’ the prehnite- pumpellyne facnes Typical greenschlst ; :
metamorphit facies mmeral assemblages in the dark gray semrschtsts and phyllites
.'are (garnet )muscowte chlonte biohie albne qUartz and in the green phyifites

' (biotite- )(actinolite- )(sphene )cllnozmsrte albne quartz chlorite: calctte-

muscovite “With increase 'in. grade clastic and other relict textures disappeat; gram
size mcreases and cfenu!ation claavage and transposutlon become well developed
Foliation - |n general is dehned ‘by parallel miergrown laths of actmohte blonte
chiome or white mica. Gamei is porphyroblasnc, epadote and- ¢linozoisite
subndtoblasttc calcite is . xenomorph:c Interstitial, and quartz and’ albite form a
subgranoblastrc matrlx ‘This unit .is emgmatlc in that its d:stnbutlon partern )
includes semi-isolated areas almost: surrounded by the "Biotite. Schrst and
Semlschrst" (TKbs) unit; this is_ currently mterpreted to mean that this unit (TKp)

. actually records two metamorphlc epfsodes that are difficult to dlsungursh from each. -

other, The first is a post- Early Cretaceous and pre-Late Cretaceous, (110 to 90

May}, lowlljgrade regional event. The second ,o\rerprinte-‘ the first and s part of th’e low-

to hign~grade Late Cretaceous-Early Tertiary métamorphic and deformational -event

' that is closely related to__'fh'e emplacement of the Great Tonalite Sill Belt rocks (Ttds,
‘Tgdg). A ' ' -
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DESCRIPTION OF MAP UNITS--CONTINUED

Al BELT-CONTIN
METAMORPHIC ROCKS OF COAST MOUNTAINS OOMPLEX-OONT]NUED

~ TKp Phylhte-—Contmued
: Commonly .observed polydeformation textures such as multldlrecnon crenulatron

‘cleavage and /nearly complete transposition are compatible with this mterpretatxon.
Stau'rolite-bioti'te—garhet hornblende-hornisls facies thermal aureoles formed I
where thé 90 Ma Adr'hir'aity-ﬂevillagagedo Belt plutons intruded the unit.

, -Por”p‘_hyroblasts’ of étéurolite and garnet, and decussate B'iotit'e laths havé been rotated
, and. realigned by development of the post-aureole foliation. Only rarely can 'aﬁ early
23 foliation be detected through the superposed thermal and. later dynamic-thermal

m’étarﬁo'rphic effects. The unit is exposed along the easterr-shore of Frederick Sound

and east of Eastern Passage.
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DESCRIPTION OF MAP UNITS--CONTINUED

INLAN T INUED
METAMORPHtC ROCKS OF COAST MOUNTAINS COMPLEX-OONTtNUED
TKbs Brome Schist--

fDommantty wall tohated -and: hneated btonte schist, W\th tesser amounts of

" interlayeréd biotite semtsch;st and hornblende schist and semrschrst Frne- to .
meduum -grained; weathers -graylsh -brown, brownlsh -gray where fresh; torms

. craggy rldges and steep slopes.’ Metarnorphrc mmeral assemblages suggest derivation
from the same protoliths as the "Phylhte Slate, and Semischist® (TKp) described
above. Metamorphic grade génerally increases from greenschlst tacres to upper
’amphrbotlte tacies from southwest to northeast ina Barrovran facies series. Mmerat
|sograd3 marking the first ‘occurrence of biotite; garnet staurofite, and kyamte trend
north northwest and appear to steepen northeastward towards the Coast 'Range
Megahneament whrch cenncrdentally locally marks the snlhmamte isograd. Typrcat :
greenschrst mineral assemblages are (epidote- )(ClanZOlSIte )(calcrte) (garnet)
biotite-muscovite- chlorite- albrte quartz and (actmollte Yepidote- catczte -sphena-
chlorite-muscovite- alblte-quartz Higher grade pelmc assemblages include :
(kyamte yquartz- muscovlte plag|octasa (oligotlase to andesine)- brotrte -garnat- -
.staurolite. More mafic assemblages mclude (clmopyroxene )hornbtende-blome
'quartz garnet- plaglociase East of the Coast Range ‘Megalineament, sillimanite-
potassrum feldspar-muscovrte blome -garnet- quartz plagroclase assemblages ;
.repreeent the highest: grade of reglonal metamorphrsm Four difterent metamorphrc
eprsodes are mterpreted to be present in different parts of this map unit: 1)-a htgher-
grade phase of the post Early Cretaceous pre- Late Cretaceous regional

: metamorphtsm dlscussed above, 2) a superposed thermal effect from the 90- 95 Ma
Admrraltyﬂevullagrgedo Beit |ntrusrons on those prewousty deformed rocks B)
"main” Late Cretaceous to Early Temary event that is the most lrkely cause-of the
most obvrous features in this unit, and 4) a thermal effect of the. Eocene age
Granodiorite of central Qoest Mountarns-Comptex unlts (ng_b, Todp, Tgrg) that occur :

: ,tol,’the north and northeast of thisfquat:trangle, Textural and mineralogic'al evidence of
the 'po‘st’-Ea’rlyl Cretaceous, pre-Late Cre’ta'eeous"regional '-metémorpht‘sm have for the-
most part been obscured by local amphibbﬁte tacies porphyroblastic, dicuésate. and
'g’ranobtastic recrystaliization caused by 2) above, and the ‘effacts of 3) above, both et_ :
which’ caused deformation crenu!at\ons shattered porphyroblasts with fragment
trains, .and in places totally drsrupted fohetton
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DESCRIPTION OF MAP UNITS--CONTINUED

. MAINLAND BELT--CONTINUED
MEI' AMORPHIC ROCKS OF COAST MOUNTAINS COMPLEX-CONTINUED

TKbs Biotite Sch;sthontmued :

: Recrysta!lized quartz and plagioclase are most commonly subgranoblastic, polygonal
and slightly elongate paraliel to the foliation. Local zones of cataclasis in rocks
.exposed along the Coast Range Megalineament include blastomylonites, rare
mylonltes. and exhibit late greenschnst facies. recrystallization. This unit is exposed
“along the eastern shores of Frederick Sound and from Eastern Passage east 1o the
.Gréa't Tonalite Sill Belt, and also in a few screens and pendants between there and the
-International Boundary. ) I

TKbsc  Schistose' .rﬁétamorphosed polymictic conglomerate--

: Large lenses of fohated locally lineated, biotite schnst matrix polymictic
conglomerate, and bictite schist like the above unit. Conglomerate clasts are flattened .
cobbles. and pebbles of granitic, quartzitic, and pelitic metamorphic rock and some

e marble Unfortunately, this unit has not been studred intensely.

TKhs i Homblende Schist and Semischist--

' Poorlyfto_well foliated, locally lineated interlayered hornblende schist, semischist, -
and- lesser amounts of biotite schist; fine- to coarse-grained. Weathers greenish-
gray, dark"greenish-gray where fresh. Probably derived from intermediate to r"naﬁ’cf
volcanic flows, tufts, or volcanic sediments, but-some may be from flne-gramed I
sills. Metamorphic grade increases towards the nontheast trom upper greenschrst
facies to amphibolite facies and is compatlble with metamotphic facies of nearby
"Biotite Schist and’éerﬁischist' (TKbs). Typical greenschlst facies mmeral
assemblages .are . (garnet-)(zoisite- )(epidote- )plagroclase (albite-oligoclase)-
hornblende-quartz- -bictite-chiorite- -sphene, and amphibolite: tacies assemblages are
(clino-byroiene») ga'-rnet-)(potassium /feldspar)-pla-gioclase (andesine)
hornblende~quartz brotrte (n outcrops east of the Coast Range. Megahneament
chlorite- actmolne-(:alcne -epidote-white mica alteration assemblages are locally
present. __Petrographtc,features include poikiloblastic hornblende and garnet.
Hombie'nde and biotite faths define foliation with leucocratic and mafic minerals
c'omm'o_nly ségregaied into bands. Protoclastic, quartz-riobon, and augen texiures ‘are
'preseht within theé Coast Range Megalineament zone. Exposed only in relatively
narrow elongate masses-adjacent 1o the Coast Range Megalineament.
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DESCRIPTION OF MAP UNITS--CONTINUED

MAINLAND BELT-CONTINUED
METAMORPHIC ROCKS OF COAST MOUNTAINS COMPLEX-CONTINUED
TKmb Marble and - Calc-Silicate Granofeis-- I
Poorly foliated, rarely hneated marble, calc—srhcate granofels and e.ch|st
- interlayered with hlghly varlable amoun_ts of biotite and homblende schlst. Fine-"to "~
coarse-grained; weathers white and’ lfghif, gtéy or yellcwish-'glray; white and light
gray whére fresh; commonly fbrrhs:distihptiéé,,poorly, Veg‘éta’ted olitcrops. Derived
from limestone and. vafying' arﬁ'dunté of intercalated sediments. Some mlarblle masses:
are: several hundreds oi m thtck and may | have been reefoid hmestones ahernatwely' ‘
! they may simply have been large detached fold hinges -or a combmatron of the two)
Other outcrops consist of equal amounts oi_ 1-em to 10~Cm scale marble and b:ohte /
"séhistllayers: in this case th'éy.'afe fnapped as this unit to emphasize the bfésehce of I
the metacarbonates. Typical gr'eenschl'st'ai'id/:/amphibolité‘fébiés mineral assemblages
are (quartz Y(white mica:)calcite- tremomeﬂchlome and (diopside- )(sé’époli&e)
-calcite- wol!astomte quartz These are compaﬂble w:th metamorphac facies -
assignments of nearby “Blonte Schsst“ (TKbs) and “Hornblende Schist and-
- Semischist" (TKhs) units. The' assemblages are also typlcal of thermal. aureoiés
‘formed adjacent to 90 Ma, Admtralty Flevmaglgedo Belt plutons Lower temperature
ey reczysta!lizatnon has commonly introduced tremolite and chiorite imo these .
: ‘hornblende hornfels or amphtbohte tacies aSSemblages Petrographlc features include -
I“abundant lamellar twinned xenoblastic calcrte mterstmai xénoblastic quariz,
 subidioblastic tabs ‘of white mica, and’ decussate clusters; b!ades and needlesof"
tremolite and woliastonite. Mapped as elongate Ienses w1th|n"PhyIIite“ (TKp)
‘“Biotite Schist" (TKbs), and- (to the north} - “,}_-_iornblende Schn}st and Semischist"
(TKhs) units’ and as screens within- the int;usii_ré-fbodiés' to the northeast of the
_'M'e_galineaml'ent. Several outcrops were.-sar'n_plled for conodo;nt/s,/ but none were '

recovered. -
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DESCRIPTION OF MAP UNITS--CONTINUED

MAINLAND BELT-- INUED'.

MET. AMOHPHIC ROCKS OF. COAST MOUNTAINS COMPLEX-CONTINUED

Tkbg

Blotnte Gnelss--

Dorhmantly well-foliated, well layered, locally lineated, fine- to- coarse-grained -

‘quartz-biotite-feldspar gneiss with lesser amounts of garnet-quartz-biotite-

plagi/ociase' schist and still less homblende-plagioclass schist and gneiss: Weathers

Gy grayrsh brown gray where fresh, Probably - derived from the same protoliths as. the

"Phylllte Siate, and Semischist’ (TKp) and "Biotite Schist and Semischist"" (TKbs)
umts Generally, but not axclusively, lies to the northeast of those uriits.

’ Metarnorph:c characteristics are spatially dependent, as follows: Near the Coast Range

"Mega_hneament the unit is well foliated;, commonly exhibits protomylonitic: 1o -

phylionitic, - quariz-ribbon, and myrmekitic textures. Epidote-amphibolite facies

,/syn‘_(ine'matic aséemblages are (hornblende-)plégiocIa-se-chlorite-’biotitéAebidote-
'quarfz and (ga’rnet-)biotite-muscovite-quértz-plagibClase—ch'lorite T'ypical!y these

sheared' rocks are strongly altered with abundant late chiorite, ‘white mica, and

. calcite. East of,-and locally to the west of, the Coast Range Megalineament the unit

exhibits less cataclas&s. and the foliation becomes. poorer as grain size increasss. .
Metamorphic mineral assemblages indicate the kyanite and sillimanite zones of the

. amphibolite facies. Typical mineral assembléges are (kyanite-)(staurolite-
,)bibtite-mus-co_vité-p]a-giocfase-quartz~ga‘rnet and ‘(sillimanite-)(potassium
: feldspar-) plagioclase-quanz-biotite-garnet. To the west of the Coast Range

Megalineamarnit, siflimanite {fibrolitic) rarely occurs. in kyanite-bearing gneisses.

‘“Re:gional" prismatic sillimanite occurs only easf of the megalineament. Segregation
is’ well developed between mafic biotite-rich and leucocratic layers; garhet; kyanite,

and staurolite are poikiloblastic. An anastomosing foliation is defined by sub-equant-

stub/by laths. of bictite outlining partially recrysta‘llizé'd porphyroblasts of

- plagioclase. Exposed both as elongate masses within the “Biotite Schist and .
: Semischist" (TKbs) and as isofated screens within the granitic rocks northaast of the
Coast Range Megalineament. ’
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DESCRIPTION OF MAP urr‘rfs--’(:ommbep;

‘M BE T-- INI
METAMOHPHIC ROCKS OF COAST MOUNTAINS' COMPLEX—CONTINUED

. TKhg- Hornblende Gneiss--

Moderately to poorly foliated and layered medlum to coarse- grained horhblende
gnerss ‘with lesser amounts of hornblende and. blollle schrsl ‘wéathars greenrsh gray
or grayish-green, dark greemsh«gray where fresh. Probably derlved from same
i protollth as "Hornblende Schlst and Semlschlst" (T Khs) mapped in quadrangles to the
north -and east. Metamorph:c minetal assembleges are consistent with a Barrowan
metamorphrc -facies ‘saries that moreases i’ grade towards the northeast: epldole-
‘amphiibolité facies assemblages such ‘as hornblende»blolrte plagloc,lase eprdote and
'h_ornblenlde -biotite- gar_net plagioclase- quanz typrfy the lower grade portion of unrt'-
whlle'(/c'linopyroxene- ¢garnet-]h‘ornb-lende-biolite~'plagio'cla/se"'qua-rtz and /
(potassium feldspar- )(hornb'lende'-)élino/pmeEne biotite- p-l'ag'io-clase 'quartz/
assemblages represent the northeastern hlgher grade pomons Accessory magnetste
sphene zircon, and apatite occur in"most assemblages Foligtion is commonly
anastomosrng or lenllcular and is defined. by parallg). schlieren of brotlte and sparse.
hornblende Intergrown biotite, hornblende garnet, and(or) perxene also oceurs’ lh
sparse patches clusters, and swwls which show minor chlorite and rarely calcne :
alteratrorl ‘Where porkrloblasbc hornblende lnoludes biotite,. apatrte and quartz.
Porphyroblastrc gamet has xenomorphlc, partrally resorbed outlines.’ ‘
-Clrnopyroxene is subidioblastic. Subldroblastrc plagioclase and xenomorphrc
interstitial potassium feldspar show minot~ alteration to serrcrte Quantz is
-xenomorphlc to subidioblastic and commonly exhibits undulose extinction. Thrs unit
crops out as elongate masses on the west sideé of the Coest Range Megallneamem '
TKgn Gamel— Biotite Gneiss and Schlst and ‘Amphibolite--

: A bell of heterogeneous gl'leISS and schist in the Bradfield Canal quadrangle mosl ot
the gnersses of which were developed from older and’ uridated infrusive silicic 16
.intermediate piutonic unlts. The schlst components are like the rocks. of the "Biotite
Schist" (TKbs) The belt is approxlmately parallel lo the Coast Range Megallneament
and to'the the Great Tonalite Slll (Ttos). Metamorphic mineral assemblages mcludrng
sillimanite and cordierite indicate higher temperatures than in the “Blotite Schist"
(TKbs) to the west. Mapped by Koch and Berg (1996) as “Paragnerss and
Orthognerss" (their MzPzpo).
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" DESCRIPTION OF MAP UNITS--CONTINUED

AIN T TIN

/ IINTRUSIIVE/ROCKS OF ADMIRALTY-REVILLAGIGEDO PLUTONIC BELT AND ASSOCIATED

MIGMATITE (Upper Cretaceous)--General age relations are described for the Gravina Belt
units of the plutomc ‘belt. As discussed in that section, these plutons are about 80-95 Ma In

- general they have narrow thermal metamorphic aureoles that aré superposed on deforrned and ,
low-grade regionally metamorphosed country rocks. Here in the Mainland Belt a furtherl

complic’atioﬁ is preéent: parts of some of this same family of plutons have -been involved in the
deformation .and progressive low- to high-grade metamorphism in latest Cretaceous and '
earliest Tertiary time that gave rise to the Metamorphic Racks of the Coast Mountains Complex

; super unit de'scriped above. Thus, the metamorphic age given for those rocks differs from with
- the e'mplacemen't age given for this family ot plutons. The alternative was to assign the same

metamorphic age to'these plutons, but that Is equally inadequate because not all of them show
metamorphic features. The belt was informally named by Brew and Morrell- (1983) and is

’describe"d by Burrel (1984abc). K-Ar age determinations by M. A. Lanphere (U.S. Geological
. Survey, written ’commi_Jﬁs., 1981, 1982; Douglass and others, 1989), interpreted to be '
-.applicable to the whole sulte In the Petersburg-Wrangell area, including the rocks in this

qUédfangl'e, -are tabulated on page 43 in the Gravina Belt section of this report. -

Similar rocks occur in lithically correlative units to the east in this part of the Bradfield

j Canal quédrangle (R L. Elliott and R. D. Koch, U.S. Geological Survey, oral commun., 1982;
i Koch ‘and Berg; . 1996) but some, like the Marten Lake body in the Bradfield Canal B-6
" quadrangle, and other bodles are interpreted to have had their K-Ar systems reset by younger’

Map unit  General_location Biotite age Hornblende age’

Ktef unit Marten Lake body 58.6 Ma 83.2 Ma -
s Eisewhere in 67.8 Ma 71.8 Ma - .
Bradtield Canal
quadrangle

oy ‘ 71.8 Ma - 80.0 Ma
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DESCRIPTION OF MAP UNITS--CONTINUED *

__ |
,' INT RUSIVE ROCKS OF ADM!RALTY HEVILLAGIGEDO PLUTONIC BELT AND ASSOCIATED
‘-MlGMATITE-CONTINUED
- Divided mto :
Kmgf ngmame (Upper' Cretaceous)-- e
' ,Varred migmatitic rocks, mainly agmatlte and irregular banded gnelss in_zones o
between ‘the “Hornblende-Biotite Tonallte: and Granodaorlte ete.” (Ktef) Biotite”
,Tonahte Quanz’ Diorite, etc.” (thp) and the "Blotite’ Schist" (TKbs) The granmcf
_Ieucosomes generally’ resemble the main rock types in the above mentloned umts :
'(Ktef and Ktgp); the metamorphi¢. melasomes are" fine- to medlum gramed (gamet) ,
, '(sﬂhmanlte~)bnotnte homfels. schist, and semischist. Crops out only south of the
Stikine’ Hwer between .Government Creek and South Fork (of: Andrews Creek) and on
: . the ridge southeast of Porterfiéld, Creek, ; : 2R
Ktet Hornblende Biotite Tonalite and. Granodlorite Quartz Monzodronte and Quartz D:onte--
2 .-Fotxated to' massive equigranular; average .grain suze is medlum fme—gramed near
some margms C.l. 17-to 50. Light to medlum gray on fresh surfaces, weathers
'browwsh to dark gray. Foliation varies both in -direction and development
-Imoderately ‘developed in west to very well devetoped on east side of Wrangeﬂ lsland
- whichis in this quadrangle; locally semischistose and cataciast:c Contains aplite
'dukes ‘pegmatite- dikes and veins, rounded very fine- gramed homblende diorite
: :mcluswns Generally concordant ‘intrusions as sills with country rock and screens af ;
'country rock in the margins of the. bodies.: Mineralogy’ includes zored; complexly
twinned ptag‘oclase with mmor alteration to sericite; mafic minerals usually blotlte :
’ /:greater than- horriblende; subhedral epidote; and local garnet and’ pyroxene Accessory

. minerals are sphene, apatste opague minerals and allamte Umt d:ffers from

"Homblende Biotite Tonalite, Granodiorne eté.” (Ktif) mapped in other quadrangles, e

by presence of pyroxene and gamet and biotife as the - dommant mafi¢ phase Unit is
, exposed in the western’ pan of this quadrangle on Wrangell Isiand and the mainland.
- Mapped by Koch and Berg (1996) as "Blotlte-Hornhlende Ouartz Dlonte", (_thegr_,
- Kad). A s
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DESCRIPTION OF MAP UNITS--CONTINUED:

MA BELT--CONTINUED
' INT RUSIVE ROCKS OF ADMIRALTY AEVILLAGIGEDO PLUTONIC BELT AND ASSOCIATED
M)GMATITE~CONTINU ED '

Ktoc . Garnet Blotlte Tonalité and Minor Granodiorite--

" Nonfoliated, ‘crowded-plagioclase-porphyritic rock; inequigranular to porphyritic; .
very fine- to medium- -grained; C.I. 14 to 29. Medium gray where fresh, weathers to ;
hght gray. Forms small elongate bodies less than 3 square km in area. Mineralogy

"Includes ‘reddish-brown garnet, clinozoisite (or rarely epidote) and local muscovite.
Biotite: and quartz commonly interstitial to the closely spaced plagioclase laths. Unit :
is minéralogically simitar to "Biotite Tonalite, Quartz Diorite, and Granodiorite”

~ (Ktgp) mapped -elsewhers the in Mainland belt; but differs texturally by its finer
-gréin size énd'lack of large phenocrysts. I

Ktgp - Biotite Tonalate Quar!z Diorite, and ‘Granodiorite--
Porphyrmc and follated; medium- to coarse-grained; C.l. 11 to 35 cut by pegmahte
and ‘basalt dikes; local cataclastic texture; inclusions ‘of country rock; foliation -

" parallels that of the country rock. Garnet-bearing crowded plagioclasé parphyry

: with magm'atic -apidote is common in the eastern part of the body at Marten Lake and .
well -developed foliation and hornblende are more oommon in the western parn; an

- mternal contact separating these two phases is shown on the map. Petrographlc '
teatures include -zoned, complexly twinned plagioclase, quartz, interstitial K-

, felé;pa‘f, partly chioritized biotite, .epidote, minor local hornblende; and garnat,
-Isphehe,’apéiite and allanite as accessories. Unit difters from "Biotite»'Epidofe— )
Homblehde Quartz Monzonite” {Kgop) mapped in other quadrangies by lack of
hombller}de' and prasence of gamet. Unit occurs on theé mainland in the vicinity of .'

' Marten Lake, in the southwestern part of this quadrangle. Mapped by Koch and Berg
(1996) as "POrphyritic Granodiorite (their Kgp in text on p. 20, their Kgd on map, -
SO one or the other is.an umntended error). : el

Kgb Metagabbro-- ,
' Blome -plagioclase-hornblende granofels or semischist. Fine- to medium- gralned
C L. 70 dark green where fresh, weathers grayish-green. Crops out as a small plug
“on the ridge above the headwaters of Government Creek. south of the Sikine Rivar.
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Duncan Canal-Zarembo Island sub-belt of the Gravina Belt (M)
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' rocks of the Duncan GanaI—Zarembo Island sub-belt of the Gravina Belt (Mzum)

Metamorphosed Gabbro metamorphosed from Stephens Passage Group and other rocks of
the Duncan Canal Zarembo Jsland sub-belt of the Gravina Belt (M=g)
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Etolin” Belt (Tmme)

Migmatite of the Admiralty- Hevnllag;gedo plutomc be!t in the Gravma and Mamland '

Belts (Kmgt)

Migmatite assocrated with Leucocrat:c Granodiorita in- central Coast Mounta]ns

Complex of Mainland Belt (Tlgm)

Migmatite Consisting of Schist and Gneiss !nvaded by Tonalne of the Great’ "
Tonalite Sill plutonic belt in centrai Coast Mountains Complex of Mamland Belt

(TmQX)

Migmatite Consisting of Schist, Gneiss, Tonalita, and Granodiorite Invad/edlb'y

44 59,

.66

Biotite Granodicrite in central Coast Mounitains Complex of Mainland Belt (Tmgz)
Mixed Siltstone, Graywacke, And' Fossiliterous Limestone iri the Duncan Canal-Zarembo

island sub-belt of the Gravina Belt (Dsls)

Ofistostrome Blocks of Heceta Limestone in. Turbidite Matrix in the Bay of Piliars
Formahon on-Kuiu and western Prince of Wales Islands, Prince of Wales Island

Sequence (Stbo)

Phyllate and Slate Metamorphosed From Tuft, Mudstone and Minor Graywacke

metamorphosed from Stephens Passage Group and other rocks of the Duncan Canal-

Zarembo Island ‘sub-belt of the Gravina Belt (Mzp)

Phy!llte of Coast Mountains Complex (TKp)

Phylllte of Metamiorphosed Stephens Passage- rocks in Gravina Belt (Ksp)
Po|ymlcuc Conglomerate, Prince of Wates Island Sequence (Scp)
Polymictic Cong!omerate intercalated wnh Heceta Limestbne Prince  of Wales Island

Sequence (Schc)

Polymcctrc ConglOmerate in the Bay of Pillars' Formation ‘on Kuiu and western
Prince of Wales Islands, Prince of Wales Island’ Sequance (Stbc)
Porphyrmc B;ome Hornbleride Granodaonte in. Central Coast Mountains Complex

of Mainiand Belt' (Tgdp)

. Porphyritic Syenite (PP sy)

PRINCE OF WALES ISI.AND SEQUENGE
Pybus’ Formatlon (Pp) - '

Pyroxene- Brome Hornblende Quartz Monzodaonte Quartz Dlonte Monzodiorite, -and
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Quanzite Metamorphosed From Chert metamorphosed from Stephens Passage Group

and other rocks loe Duncan Canal-Zarembo island sub-beft of the Gravina

‘Belt (M=zc)
Rhyolite and Related R_o-cks of Behm Canal plutonic belt in Mainland Belt (Tdr)
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Belt (QTr)
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Schist and Semischist Metamorphosed From Felsic Volcanic Rocks metamorphosed
from Stlephens Passage Group and other rocks of the Duncan Canal-Zarernbo
[sland sub belt of the Gravina Belt (Mzr) |
Schistose metamorphosed polymlctlc conglomerate of Coast Mountains Complex (TKbsc)

Semischist and Phyllne metamorphosed trom Stephens Passage Group and other rocks of

the Duncan Cansl-Zarembo Island sub-belt of the Gravina Belt (Mzs)

' .Seymour Canal Formation of the Stephens Passage Group (Kdss)
: STEPHENS PASSAGE GROUP
'Surfacnal Deposns (Qs) -
" Turbidites and Assocnated Rocks of Prince of Wales Sequence
Ultramatic Complex at Kane Peak m Klukwan-Duke plutonic belt (Kuk)
; ULTRAMAF!C—MAFIC COMPLEX AT BLASHKE ISLANDS
: Vent Breccza of Kuiu- Etolm Belt (QTv) .

Volcamclashc Deposits of Kuiu- Etolin Belt (QTc)
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