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LATESY MESQOZQIC AND CENOZQIC [GNEQUS ROCXS
0F SOUTHEASTERN ALASKA--A SYNOPSIS
By
David A. Brew

INTROCUCTION

The most important latest Mesozoic¢ and Cenozoic, post-accretionary
geologic features of southeastern Alaska are the magmatic activity that
affected a large part of the region and the metamorphism and deformation that
was interspersed with that activity. This report is a preliminary version of
a report on this magmatism prepared for the Decade of North American Geology
(DNAG) volume on Alaska. The magmatic activity is a continuation of the late
Mesozoic igneous events that will be discussed in the DNAG volume by T.P.
Miller. The metamorphic history will be discussed in the DNAG volume by C.
Dusel-Bacon.

The post-accretionary geologic history starts with the accumulation of
the Gravina belt overlap assemblage of rocks in Late Jurassic and Early
Cretaceous time (Berg and others, 1972). The locally voluminous volcanic
rocks within that assemblage are probably the extrusive equivalents of island-
arc intrusive rocks that are preserved west of the Gravina belt over a large
area in northern southeastern Alaska (Brew and Morrell, 1983). Neither those
volcanics nor granitoids are discussed in this paper.

Previous syntheses concerned with the magmatic rocks of southeastern
Alaska comprise a summary of post-Carboniferous volcanic activity (Brew,
1968), summaries of the distribution and general characteristics of the
plutonic rocks (Brew and Morrell, 1980, 1983), a summary of the geochronologic
data available (Wilson and Shew, 1982), and two reports concerned with the
tectonic significance of major and trace element chemical data {Barker and
Arth, 1984; Barker and others, 1986). Karl and Brew (1984) discussed
migmatitic rocks associated with some of the intrusive rocks; that topic is
not considered in this report. This present report summarizes a more lengthy
and complete study on this same topic that is in preparation.

In this report, the latest Mesozoic and Cenozoic plutonic and volcanic
rocks are grouped chraonometrically; the same time divisions are to be used in
the DNAG volume for the Cenozoic magmatic history of the remainder of Alaska by
E. Mol11-Stalcup. The divisions are approximate, and several of the belts
described in the region include rocks whose radiometric ages fall somewhat
outside of the defined limits. Within each chronometric group, extrusive and
intrusive rocks are identified compositionally and are separated into
?eographic belts. The general approach is similar to that of Brew and Morrell

1983), Table 2 provides summary information on modal and chemical
compositions, chronometric data, and emplacement/eruptive environment for each
of the chronometric groups. The chemical classifications of the rocks are
those of Shand (1951) and Irvine and Baragar (1971). Figure 1 shows the
general geographic distribution of the rocks of different ages and is an index
map for the descriptions in the table.

Igneous activity in southeastern Alaska ranges from early Paleozoic to
Holocene in age but was most frequent in the late Mesozoic and Cenozoic.
Currently available geochronologic data for southeastern Alaska are summarized
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in Figure 2, which shows the frequency distribution for 402 age determinations
of all types of rocks from southeastern Alaska southeast of the Yakutat
1:250,000 scale quadrangle. The relative recency of magmatic activity in the
region is obvious, as are the dominance of mid-Tertiary events and the absence
of any real break between Mesozoic and (Cenozoic events.

DESCRIPTION OF THE TABLES

Table 1 links the major magmatic belts and areas of summary discussions
in the text and of Figure 3 with the descriptions of the component beits and
areas given in Table 2. The information presented in Tables 1 and 2 is
derived from Brew (in press); that report contains more discussion of tectonic
settings, emplacement situations, and extrusive activity than can be fncluded
here. Table 2 summarizes the data that support the conclusions of this
report. However, the many intermediate inferences that relate the data to the
conclusions are still unpublished.

Table 2 is divided into columns for: (1) Figure 1 reference, which is
the letter designation on those maps for the specific area; (2) Area or belt
name; {3) Major and minor lithic types, with the latter shown in parentheses,
granitic rock names are from Streckeisen (1973); (4) Chemical classification
and chemical compositional types present, based on calculations using the
PETCAL 4 program (Bingler and others, 1976) as revised by R.D. Koch ?written
commun., 1985)); (5) Si0, range; (6) $i0, gap(s); (7) Reference to map and
diagram figures in this report; most figures include a Streckeisen (1973) QAP
(quartz-alkali feldspar-plagioclase feldspar) classification diagram for
granitic rocks, a silica-variation diagram, an AFM (alkaline element oxide-
iron oxide-magnesium oxide) diagram, and a small map showing the area
containing the rocks described; (8) Age data; (3) Discussion or remarks,
focussed mainly on the environment of pluton emplacement or volcanic
extrusion; and (10) References to the sources of the data.

EVOLUTION QOF MAGMATIC BELTS AND AREAS

The tectonic settings and compositional variations recorded in the
several Cenozoic magmatic belts of southeastern Alaska indicate that the belts
have had a varied and complicated evolutionary history. The older part of the
record, from latest Cretaceous through about early Oligocene time, reflects
the two main collisional events that dominate the Cenozoic history of the
region, The younger part of the record, from the late Oligocene on, is the
result of less well understood events, ones that are probably related first to
oblique subduction and then to extensional regimes associated with youngest
Cenozoic strike-slip faulting.

The areas summarized in Tables 1 and 2 are grouped into nine major betts
on Figure 3: the "great tonalite si11" belt is of latest Cretaceous and
Paleocene age (75-55 Ma); the Coast Mountains belt is of early and middle
Eocene age (955-45 Ma); the Fairweather-Baranof and Glacier Bay region belts
are of middle and late Eocene and early 0ligocene age (45-35 Ma), the Tkope-
Portland Peninsula, Groundhog Basin-Cone Mountain, and southern southeastern
Alaska dike swarm beits are of late Oligocene and Miocene age (35-5 Ma); and
the Kruzof-Kupreanof and Behm Canal-Rudyerd Bay areas are of Pliocene and
Quaternary age (5-0 Ma). Each of these belts is interpreted to record a
specific magma-generating event (fr series of events) and most have clear-cut



chemical and(or) modal compositional features that support the definition of
the belts.

GREAT TONALITE SILL BELT

The oldest belt discussed here, the latest Cretaceous and Paleocene
"great tonalite $il11” belt (Skagway/Ketchikan-PrinceRupert (75-55 Ma) on
Figure 3 and Tables 1 and 2), records only the youngest of a series of events
that began in Early Cretaceous time in the "southeastern Alaska coincident
zone" (Brew and Ford, 1985). Earlier volcanic and plutonic history will be
discussed by T.P. Miller in the DNAG volume. The rocks of the topalite sill
belt are consistently calcalkalic and dominantly metaluminous, Yocally have a
prominent silica gap at 63 to 68 percent, and fall in the tonalite-

ranodiorite-quartz monzodiorite-quartz diorite fields of Streckeisen

?1973). These plutons have emplacement ages that range from 67 to 55 Ma. The
s111 rocks with Paleocene emplacement ages of around 60 Ma are included with
the older tonalite sill family because of their closely similar ages and
habits. They are mostly granodiorite and have higher silica contents than the
slightly older rocks.

The plutons of the great tonalite sill belt are foliated and lineated
tonalites that form a narrow belt that is over 900 km long and only 5 to 30 km
wide.. They have been localized along a profound, straight, linear structura?l
discontinuity within a convergent setting in which the northeast side was
moving upwards relatively over the southwest side (D.H.W. Hutton, oral
communs., 1985, 1986). This discontinuity can be interpreted as either a
within-plate rift margin (Brew and Ford, 1983) or as the boundary between two
exotic terranes (Monger and others, 1982, 1983), The linear zone of
compression persisted at Teast from 70 Ma to 55 Ma, the tonalite period during
which intrusions were emplaced. Metamorphism and major deformation occurred
shortly before the emplacement of the intrusions.

The cause of the compression in this zone, whether it was originally a
rift or an ocean between two different terranes, was the movement of the
outboard Alexander terrane towards the northeast (Monger and others, 1982),
This movement is interpreted to have preceded the convergence of the Chugach
terrane against the westward margin of the Alexander terrane (Plafker and
others, 1977; Johnson and Karl, 1985). The consistent composition of the
magmas argues for a deep and equilibrated source, even though the preliminary
data of Arth and others (1986) on strontium initial ratios indicate possible
derivation from continental source materials. This latter possibility can be
used to support a within-plate-rift origin of the structural discontinuity
that localized the tonalite sill belt and the ather nearby parallel features
of the southeastern Alaska coincident zone {Brew and Ford, 1985).

COAST MOUNTAINS BELT

The Yinear Coast Mountains belt along the International Boundary
(Skagway/Ketchikan-Prince Rupert Coast Mountains belt (55-45 Ma) on Figure 3
and Tables 1 and 2) is over 1,000 km Tong and up to 90 km wide and consists of
a large volume of early and middle Eocene plutons that are probably a result
of the convergence and crustal thickening associated with the compressive
event just described. These rocks are consistently calcalkalic, dominantly
metaluminous north of the Sumdum ;rea, and exclusively moderately peratuminous



to the south, The overall range in silica content is 53 to 76 percent; the
average silica content is about 67 percent to the north of the Sumdum area and
72 percent to the south. Modally, the rocks are dominantly sphene-hornblende-
bjotite granodiorite, granite, and tonalite. Available age determinations
indicate that the plutons in the southern part of the Coast Mountains were
emplaced between 55 and 45 Ma and those in the northern part from 54 to 49

Ma. The Coast Mountains belt of Yarge composite plutons parallels the great
tonalite sill belt, commonly within a few kilometers and in several places
intrudes that belt.

The differences in age, structural habit, and composition of the rocks in
this belt indicate a different origin from that of the great tonalite sill
belt. The generatl absence of all structures but flow foliation, and the
restricted thermal aureoles that are superposed on the earlier Barrovian-type
metamorphism associated with the tonalite sill belt, indicate that these early
and middle Eocene intrusions are post-tectonic and their emplacement followed
the abrupt uplift that accompanied and closely followed intrusion of the sill
belt.

The composition of the plutons in the Coast Mountains belt, their
location in relation to the highly deformed and presumably thickened crust
near the tonalite sill belt, and the time-lag relations al) indicate that the
Coast Mountains belt is the result of the thickening that occurred during the
latest Cretaceous and early Tertiary collision discussed above. The change
from metaluminous to moderately peraluminous composition from north to south
is inferred to be retated to the type of material conveyed to depth in the
convergent zone. This may be a result of the greater thickness of older
continental crust in the southern part of the Alexander terrane campared with
the northern part.

FAIRWEATHER-BARANOF BELT

Plutons of the Fairweather-Baranof belt and the Glacier Bay region (Fig.
3, Tables 1 and 2) were emplaced in the time span of Jate Eocene to early
Oligocene (45-35 Ma). The Fairweather-Baranof belt is about 350 km long by 50
km wide and is parallel to the Coast Mountains belt approximately 200 km to
its southwest. Emplacement ages of 49 to 39 Ma indicate that the Fairweather-
Baranof belt is definitely younger than the Coast Mountains belt, although
there is some overlap. Biotite-harnblende tonalite and granodiorite are the
most common rock types in the southern part of the Fairweather-Baranof beilt,
and gabbronorite, pyroxenite, and other mafic and ultramafic rocks dominate
the northern part. The granitic plutons are calcalkalic, mostly peraluminous,
and have silica contents that range from 60 to 73 percent. The belt occurs
largely within the Chugach terrane and is interpreted to have formed as a
result of the convergence and accretion of the Chugach terrane, Metamorphic
mineral ages suggest that the convergence occurred in Late Cretaceous time,
though before the time of the main deformation and metamorphism associated
with the great tonalite sill belt.

In this interpretation, the Coast Mountains and the Fairweather-Baranof
belts are not quite synchronous and are not directly related; either could
have formed independently. The Coast Mountains belt is one result of the
closure of the Gravina basin because of northeastward movement of the
Alexander terrane, whereas the Fifrweather-Baranof belt is one result of the



accretion of the Chugach terrane to the west side of the Alexander terrane.
GLACIER BAY REGION

The Glacier Bay region {Fig. 3, Tables 1 and 2) is, in contrast to the
magmatic belts described, a northeast-trending, nearly rectangular 80 km by 70
km area that slightly overlaps the northern part of the Fairweather-Baranof
belt geographically and also in time, with ages ranging from about 42 to 30
Ma. The calcalkalic plutons are dominantly unfoliated to poorly foliated,
metaluminous and moderately peraluminous biotite granite and alkali granite.
Silica values range from 58 to 76 percent. This group of plutons is areally,
compositionally, chemically, and structuraily distinct from those in the
Fairweather-Baranof belt, and their origin, although linked to the latter,
must differ in some significant way. One possibility is that the plutons of
the Glacier Bay region represent the silicic remnant of a magmatic system that
produced the dominantly gabbroic plutons in the adjacent northern part of the
Fairweather-Baranof belt, and that the emplacement of the silicic portion was
displaced to the northeast by the previously emplaced less fractionated mafic
and ultramafic bodies. Another possibility is that they are an early
manifestation of the younger (35-5 Ma) Tkope-Portland Peninsula belt
(discussed below), which is related to some obscure regime that occurred after
Chugach-terrane accretion and before transform faulting,

TKOPE~-PORTLAND PENINSULA BELT

The Tkope-Portland Peninsula belt, the Groundhog Basin-Cone Mountain
area, and the southern southeastern Alaska dike swarm {(Fig. 3, Tables 1 and 2)
were emplaced within the time span of and late 0ligocene and Miocene (35-5
Ma). The three belts are clearly different from the collision-related belts
just described; each has distinct petrological characteristics and represents
different types of magma-generating events.

The Tkope-Portiand Peninsula belt (Fig. 3, Tables 1 and 2) is the most
prominent of the three belts or areas. 1t extends in a northwest-southeast
direction for at least 560 km across all of southeastern Alaska, cutting
across all tectonostratigraphic terranes, except the Chugach at an angle of
about 15°, Both volcanic and plutonic rocks occur in the belt. The volcanic
rocks are flows, tuff, and breccia of andesitic, basaltic, rhyolitic, and
dacitic composition. All are calcalkalic, and silica contents range from 47 to
77 percent with a significant gap at 61 to 66 percent. Available age
determinations indicate that the volcanics were erupted during the period from
about 25 to 16 Ma. The granitics are both calcalkalic and alkalic. Granite
and qranite porphyry are the most common rock types at the ends aof the belt;
most are moderately peraluminous. Alkali granite, granite, quartz syenite,
and alkali quartz syenite are common types in the central part. Leucogabbro
and gabbro occur locally. The plutenic rocks have a siltica range of 49 to 77
percent with significant gaps at 54 to 56 and at 61 to 65 percent. The
plutons were emplaced from 35 to 19 Ma, with those at the northwest ends of
the belt about 28 to 24 Ma, those ia the center at 24 to 19 Ma, and those at
the southeast end at 30 Ma and 27 to 23 Ma.

The length and continuity of the Tkope-Portland Peninsula belt suggest
that {t could be the result of a significant collisional event of unusual
orientation. However, no other e%;dence supporting such an origin has been



preserved, and thus it is considered unlikely. The composition of the plutons
is unlike those in the other magmatic belts, probably because the magmas were
generated at the base of or within the continental crust of the
Alexander/Stikine terranes. The cause of the magmatic events is probably
related to the change from convergence to oblique subduction to strike-slip
movement between the Pacific and North American plates, but the actual
mechanism that caused the long belt to form is not clear. The axis of the
belt coincides with the orientation of the tension planes that would be
associated with the onset of differential strike-sYip movement along the
continental margin. The slight change in orientation of the belt near its
southeast end could be related to differences in the thickness of the crust,

GROUNDHOG BASIN-CONE MOUNTAIN AREA

The Groundhog Basin-Cone Mountain area includes rhyolitic sills and
biotite granite plugs in an area 10 km by 40 km (Fig. 3, Tables 1 and 2).
Alkali granites may be present in the Cone Mountain area, but available data
indicate that the rotks are calcalkalic and moderately peraluminous and have a
silica content from 74 to 76 percent. The granites were intruded at about 16
Ma, definitely later than the rocks in the Tkope-Portland Peninsula belt. The
plutons were intruded at a high crustal level under static conditions, but
their relattons to other belts and to possible localizing factors are obscure.

SOUTHERN SQUTHEASTERN ALASKA DIKE SWARM

The southern southeastern Alaska dike swarm (Fig. 3, Tables 1 and 2)
consists mostly of lamprophyres that occupy a significant part of a northeast-
trending belt about 100 km wide and greater than 150 km long. Granitic and
volcanic rocks are also present. The swarm overlaps the southeastern end of
the Tkope-Portland Peninsula belt, and at least some of the dikes are closely
related to the plutons there. The lamprophyres are atkalic, and most are
classified as alkali-olivine rocks. The non-lamprophyres are calcalkalic and
have a silica content ranging from 56 to 71 percent.

The age of intrusion of the lamprophyres is not well known; they cut
plutons with ages of 27-24 Ma in the Tkope-Portland Peninsula belt but are not
known to cut the plutons of the Groundhog Basin area with ages of 17-14 Ma.
Souther (1970) interprets them as the deeper expression of the dated Miocene
alkalic volcanic fields to the northeast in British Columbia. Those fields
are inferred to be localized in belts of large-scale crustal extension related
to continental-margin transcurrent faulting; the dikes follow joints that are
perpendicular to the foliation and resulted from the relaxation of the major
stresses that affected the Coast ¢rystalline belt in earlier Tertiary time.

KRUZOF-KUPREANOF AND BEHM CANAL-RUDYERD BAY AREAS

Two areas or belts of Pliocene and Quaternary volcanic rocks are shown on
Figure 3 and described in Tables 1 and 2. The first, the Kruzof-Kupreanof
area of Holocene rocks, appears as two segments separated at the Chatham
Strait fault because it postdates the major offset that was removed in
constructing the palinspastic base for the figure. This area consists of two
widely spaced volcanic fields of similar age and chemical composition, Those
fields, Edgecumbe and southern Kupreanof, contain tholeiitic basalt, and the
Edgecumbe field also has ca1ca1k%;ic younger flows and pyroclastic rocks.



Most, but not all, of the flows are interpreted to be postglacial. Together
the two fields define an east-west-trending area similar in orientation to the
east-west Holocene volcanic belts in the west-central British Columbia region;
Souther (1970) relates the localization of the latter belts to large-scale
crustal extension.

The second area of Pliocene and Quaternary volcanic rocks is the Behm
Canal-Rudyerd Bay volcanic field, most of which occurs within the area covered
by the southern southeastern Alaska dike swarm. The small Blue River-Unuk
River volcanic field to the north (Fig. 1) is considered an outlier of the
Behm Canal-Rudyerd Bay field. Both fields contain alkali olivine basalts and
other alkalic rocks that are somewhat similar to the alkali to peralkaline
basalts in the Mount Edziza field, which is located about 100 km to the north
in Canada. Souther and Armstrong (1966}, Souther (1970), and Souther and
others (1984) relate the north-south orientation of the Mount Edziza field to
large-scale crustal extension. It is likely that this area is an outlier of
that large field.

SUMMARY

The Cenozoic volcanic and plutonic rocks of southeastern Alaska record a
progression of events that are related to the tectonics of the northeastern
Pacific margin. The progression started with the collisional/convergent
events related to the accretion of the Alexander terrane to the "Stikine"
terrane;, the progression continued with the events related to the accretion
and subduction of the Chugach terrane on the west side of the Alexander.

These events along the northeastern Pacific margin occurred in Late Cretaceous
and early Tertiary time; they were followed by events related first to oblique
Subduction and then to transition to dominantly transcurrent movements. The
progression ended with magmatic events localized along extensional zones that
may be related either to present-day right-lateral crustal displacements in
the northeastern Pacific region or to residual stresses that originated in the
late stages of convergence. Figure 24 summarizes these time and space
relations.
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TABLE 1.--Major latest Mesozoic and Cenozaic magmatic belts and areas of southeastern

Alaska

Major Area or Belt Name Figure 1 and Table 2

and Age Division

Components of the Major Area or Belt

Reference

Individual Area or Belt Name

Great tonalite sill belt
(75-55 Ma)

Coast Mountains belt
(55-45 Ma)

Fairweather-Baranof belt
(45-35 Ma)

Glacier Bay region
(45-35 Ma)

Tkope-Portland Peninsula belt
(35-5 Ma)

Groundhog Basin-Cone Mountain
(35-5 Ma)

Southern southeastern Alaska
dike swarm (35-5 Ma)

Kruzof-Kupreanof area
(5-0 Ma)

Behm Canal-Rudyerd Bay area
(5-0 Ma)

<Cuneve=z=ZIxTxXom

= — O

D =

Bradfield Canal area
Ketchikan-Prince Rupert area
Juneau-Skagway area
Haines-Skagway area
Juneav-Taky River area
Sumdum area

Petersburg area

Bradfield Canal area
Ketchikan-Prince Rupert area

Haines-Skagway area
Jduneau-Taku River area
Sumdum {Tracy Arm) area
Petersburg area

Fairweather Range
Yakobi, Chichagof, and Baranof area

Glacier Bay region

Tkope volcanic-plutonic belt
William Henry Bay area

Icy Strait volcanic-plutonic field
Admiralty field

Kuiu-Etolin volcanic-plutonic field
Southern Etolin field

Burroughs Bay area

Ketchikan area

Quartz Hill-Portland Peninsula area

Groundhog Basin area
Cone Mountain area

Sputhern southeastern Alaska dike swarm
Edgecumbe field
Southern Kupreanof field

Blue River-Unuk River field
Behm Canal-Rudyerd Bay field
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TABLE 2. --Description of Tatest Mesozoic and Cenozosc magmatic cocks of southesstern Alaska.

Figure 1 and Major {and Minor) Hap and
Plate Acpa or Beldt Lithic Fypes Chemical Si0; S5i0 Diagrams
Refereace Kame Present Classification Rangs GBpfs] oA Fiqg. Age Data Biscussion References
PLIOCERE AND QUATERNARY ROCKS (5-0 Me)
A fdgecnrbe Bgsalt, basaitic Tholeiitic, 47-72 62-56% 4, tate Pleistocens Basal tholeiitic ha- Brew and others,
field angesite, ande- cate-alkalic {non- % (loca-  and youager salt shield surmount- 1969; ¥yers and
site, dacite, tephra); tion) on K-Ar data ed by calc-aikalic others, 1984;
{rhyclite) 52-74 60- 65 (M.A. Lanphere, andesite cones znd Kosce, 198%;
(tephea} weittea commun., dacite plugs, basal- fiehle and Brew,
1985) and micro- tic to rhyolitic 1984, unpyb,
fossils (W._¥. tephras all younger data
Sliter, written than 186,000 8.9,
commurn, , 1985)
B Sovthern Xupra- Blivine-bearing Mostly tholei- 45-93 H Youager than 300 Pzhoshoe and az Brew and others,
anef field pasalr itic; aver, K ka on X-Ar data  flows, some plugs 1984, 1985;
cantent; some Bouglass and
alkalic: sedic others, 1988
¢ Blue River-Unuek Alkali 9livine Mostly atkalic, 46-48 5 AS yourQ as Yalley-filling flows, Elliott and
River field basalt sodic; some 36060 3.P. small cinder cones others, 1981;
calc-alkalic: an radiccarbon Souther aad
X-richis others, {984
D Tlevak Strait- Dlivine basalt Atkalic: sadic 47 Mo data Pahohoe surfaces, tberiein and
Sueemez field valiey-filling Churiin, 1570;
flows Ebertein and
others, 1983;
6.0, tberlein,
written commun, ,
1986
£ Behm Camal- Oiivine hasalg, Alkalic: mostly 43-61 46-59 El Fossibly two per- Coluanir flows, Wanek and
Rudyerd Bay basaltic breccia  potassic igds: 9 Ma and cinder cones Callzhan, 1971;
field and tuff, ande- I Ma-500 ka Berg and others,
site (trachysa- {Smith and in press; Smith
desite) Digoles, 1981) and others, 1977;
Guderkirk, 1982;
Boyte, 1583;
Souther and
others, 1984
LATE QLIGOCENE ARD MIOCERE ROCKS [35-5 Ma)
F Tkope volcanic- In Canada: grano- Calealkalsc 49-77 S5E-69 R.A, 28-24 ¥a on Mzin expression is epi- Jacovsen, 1979
piutanic belt phyre, granite, except for K-Ar, Rb-5r, zonal, composite Campbell and
Quartz monzontte, 0gabbros, which and fission Tkope River pluten in  Dodds, 1983;
granodiorite, are on calc- track Canada; extension into D.A, Brew,

quartz diarite
gabbro, In ¥.5.:
horpblende-bis-
tite granite

alkalic-tholel-
itic boundary

U.5.A. coasists of
plugs, dikes, and
smali plutons

unpl, diata



TABLE 2.--Description af larest Mesozoic and Cenospic magmatic racks of southeastern

Alaska--Caontynued.

Figure | and Major {and Minor) Map and

Plate 1 Area or Belt Lithic Types Chemical 510, 3i9 Dragrams

Reference Nome Present Ctassification Range Gap%s} on Fig, Age Data Discussign Referenices
LATE OLIGOCERE AND MIOCENE ROCKS {35-5 Ma) ([Continued)

G Haines area Biotite quartz Ho data o date Mo data  N.A. Ho data Age iaferrved from Redwan and
monzonite, Yo- Tithic simifarity to  others, 1984
caliy miarolitic Kuiu-Etelin belt

plutons

B Fatrweather Garnei-muscovite- No data Mo data  No data  HLA, 5.9 Ma on bio- May betong with nearby Brew and oth-
Range bictite granite tite and 16.6 Ma early Oligocene and ers, 1973,

and granodiprite on muscovite late Eacene bodies D.A. Brew,
{%.A, Lanphere, unR[ub. data
wriltén commun.,
1978)

I Lituys Bay Tuffs, flows of falcalkalie, 54 K.A. N.A. Post-earty O)igo- Cenotaph volcanics Plafker, 1971;
area andesitz and L-podr, per cene{?) to pre- wnit of Miller {1%61); G. Plafker,

hasaltic ande- irvine and middle digcene nen-marine written com-
site Baragar [1971) Miller, 1961) mun., 1986

J William Henry Biotite quirtz Ba data Mo data  Ne dats H.A. fo dara Age 1nferred by Eakans Eakins, 1975,

Bay area monzonite, dio- {1975} an lithic Brew and Ford,
rite grounds{ 7} 1985 {1986)

K lcy Strait Hornblende gran-, ¥Yolcanis rocks, 47-72 61-68 6, 7 Fwa epispdes; 25 Linkage between plutens 8rew and Ford,
volcanic-plu- ite, hornblende mostly tholei- Ha amd 15 Ma and volcamics is ten- 1985 {1988);
toric beit quartz menzonile; ttic, aver. K on whote-rock vous; REE diagram I.A. Brew,

breccia, flows, content, also ¥-Ar (G.Plafker, shows differentiated unpub. data;
and tuff of calcabkalic, written commua., treand with higher G. Plafker,
dacite, andesite, aver. K con- 1986) 310, racks having written com-
and basalt tent; ne data negative Europium mun., 1936;

on granitoids anomalies Fukuhara, 1986

L Gur Bay area Horablende-bio- o data Ho datd Mo data  N.A. 24.3 Ha on bip-  Heterogeneous intrusion Loney and others,
tite granodiorite, tite; 24.9 Mg 1875
tonalite, gabbre and 31.5 Mz on

co-existing
biglite and
hornbtende,
respectively
M Admiraity fieid Andesite aad Mostly tholei- 47-58 K.A. 6, 7 CGligocene plant  [.500-2,900 m thick; Loney, 1964;

basalt flows,
{rhyclite tuff
and braccia)

TEIC per
Maclonald and
Katsure {1964),
but calcalkalic
{aver. K con-
tent) per
lrvine and
Baragar {1971)

17

fossils {J.A.
Wol fe, written
commun. , (985)
27 Ma whole-rock
K-Ar (G.Plafker,
Written commun.,
1586}

alteration CoEmpn

Lathram and oth-
ers, 1965;

G. Plafker,
wWritten commun.,
1986



TABLE 2.--Description of latest Mesozoic and Cenosoic magmatic rocks of sgutheasteca Alaska-Continued

tuff, rhyolite
and dacite flows

theletitic per
Maclonald and
Katsura (1964)

12

Kajor {and Kinor) Map and
Area or Belt Lithic Types Chemical S, $i0 Diagrams
Mame Present Classification Range Gapfs) on Fig. fge Data Discussion References
LATE OLIGOCENE AND MIOCENE ROCKS {35-5 Ma) {Continued)

Kuju-Etolin vol~ Basalt and ande-  Volcanics {voicanics) 8, 9, 0 voicanfes 22-20 MHeteroneneous volcanic Brew and others,
canic-plutenic  site flows; rhy- mostly thalei- 46-76 61-65 Ma on whole-rock and plutonic complex; 1579, 1984; Hunt,
belt olite flows and itic per Mac- {granitoids) K-Ar; granitoids gabbro and microgabbre 1984; Douglass

tuffs, vent and fonald and 19-77 54-56, 19-24 Ma lTow in sectipn; sili- and athers,
gnd other brec- Katsura {1964} 61-65 {Douglass and ceous volcaniclastic 1988
cias; alkali and Miyashiro athers, L987) rocks assoclated with
granite, granite, (1974}, but rhyalite; large, well-
guartz syenite, calecalkalic, zoned granitoid body
{gabbro) aver, and low at east end of deir,

K-conteal per basalts aad andesites

Irvine and have no negative Luro-

Baragar (1971). pium anomaly, rhyolites

Granitics are a strong one, grani-

mostly peralu- toids are in betwesen

@inoys and met-

atumingus, cale-

alkalic, K-poor

or K-aver., and

only a few are

peralkaline gr

alkalic

Groundhoeg Rhyolite, biotite Peralyminous 74-76 10 Si171 15 Ma on Prominent rhyolite sill Brew and others,

Basin area granite per Shand whole-rock K-Ar;  swarm gpparentiy cen- 1984, Douglass
(1951); thol- plug 16 #a on tered oa granitic or and others,
elitic per Mac bictite K-Ar felsic volcanic 1988; R.P.
Donald and nlugs Morrell, written
Yatsura {1964), commun., 1986
but catcalkalic,
K- poor per
irving and
Baragar {1571}

Southern Ltalin Basalt flows, g data Ho data Ko data H.A. o data May be outiier of Berg and athers,

field angesite breccias Lviv-Etodin voloenics 1976; Eberlein
and others,
1983
fasi-central Basalt and rhyo- No data No data Mo data  N.A. Mo data Very poorly known small Eberlein and
frince of Wales Ttite dreccia and fsolated occurrences sihers, 1983
fiald tuff

Suemez field Glivine basalt Peralkaline 72 H.A. K.4A. Assaciated with  Poorly known field, Eberiein and

flows, basalt per lrvine and Tertiary(?) way be ¢losely ralated others, 1983;
breccia, lapilh Baragar (1971): coal seams to Tievak field (D) .0, Edertein,

writlen

commun., 1986



TABLE 2.--Descriplion of latest Mesozoic and {enozeic megnatic rocks of soulbeastern Alaska--Continued.

Figure 1 and Major {and Minar) Map end
Place } Arez or Belt Lithic Types Chemical SiD4 5iQ Oizgrams
Reference Name Present Classification Range Gap%s) on Fig. Age [ata Discussion References
LATE QLIGOCENE ANO MIOCENE ROCKS (5-35 Ma} {Continued)
S Burroughs Bay Biotite granite o data Mo data Ho data N.A, 23 Ha K-Ar on bi- Quartiz porpliyry Hudson and
ares and bintite quartz otitetchlorite seock and dike swarm; others, 1979b;
monzunite {Hudsgn and gxplored for molyb- Berg and others,
others, 1979) denum in press; R.L.
Elifott and R.O,
Xoch, written
commus . , 1986
T Lone Mountain Alkali-feldspar No data Ne data  MN.A. N.A. Miocene{ 7] re- May be similar to Koch and Elliott,
ares granite [rhye- ported by Xoch Groundhog Basin 1981; R.L.
lite) and Ebifott arez {0) £11iott and R.O.
11981) Koch, written
commun., 1986
U Ketchixan ared Olivine-bearing tlo data Ho data H.A. oA 24 Mz K-Ar on Miy be distant member Kech and Eiliotr,
pyroxene leuco- biotite, 2% Ma of Quartz Hill-Port- 1534 ; Berg and
gavbro (gabdbro, K-Ar 0a horn- land Peninsula group others, 1987
quartz digrite, blende (Smith of plutons
granodiorite) and Diggles,
19813
¥ Quartz Hill- Olivine-hypers- Granitoids: 47-18 38-73 It Two episodes Four plutons in crude, Elliotl and oLh-
Portiand fenin- Lhene-augite Peralumingus, based on H-fAr: t-trending belt--one  ers, 1976,
sula area gabbrp, biotite calcalcalic; one at 30 Ma amd contains major molyb- Hudson and oth-
granite, granite gabbro: meta- one between 27 denite deppsit [Quartz ers, 1973
porphyry, biatite Tuminous, and 29 Ma Wil1); strongly frac-
quariz monzonite thaleiitic tionated REE patterns
and large Europium an-
omalies for graniticids,
Sroinitial ratios 0,747
to 0.7051 {Acth 2ng oth-
ers, 1386}
W Southern sputh- Lamprophyres, Lamprophyres:  58-71 MLA. 11 7 Ma (Quderkirk, HNorth-nartheast strik- Smith, 1973,
eastern Alaska granitoids, alkalic, so- 1932} ing swarm; probably Elligtt and
dike swarm basalt, dacite dic; others: deep expression of others, 1976;

calg-alkalic

alkaline volicanic Ouwierkirk,
field to NE in British 1982; Doyle,
Columbia {Souther, 1983

1970}



TABLE 2.--Description of latest Mesozoic and Cenoroic magmatic rocks of southeastern Alaska--Continued,

Figure 1 and Major {and Minor) Map and
Plate 1 Ared or Bellb Lithic Types Chemical 5104 5ia Diagrass
Refereace Name fresent ClassifFication Range Gap%s} on Fig. Age Data Discussion References
LATE AND MIDDLE EQCEME AND EARLY DLIGOCENE ROCKS (45-35 Ma)
X Glaciar Bay Biotite granite; Per- and mel- 58-76 T-7% 12 42 1o 3) Ma on Plutontc rocks stightly HacKevetf and
region alkali granite atuminous dom- K-Ar {12 deter-  younger than fa fol-  others, 1971,
jnantly cale- minations, M.A. lowing two areas (¥ 1974; frew and
alkalic Lanphere, oral and I}; body at Muir others, 1978;
commin,, 1967, Inlet is associated Brew, unpub.
1968, 1980) with a Cu-Ho deposit data,
Himmetiberg and
Leney, 1981;
Plafker and Mac-
Kevett, 15970
¥ Fairweather Biotite grancdio- HNo data for Granitoids: MN.A. XA Ho data on grani- This aree and follow- As above, plus
Range rite, biotite- granitoids, 72-73 toids; indirect ing area {Z) both con- Hudson and oth-
hornblende gquartz but similar Gabbroids: dating of gab- tain & gabbreic and an ers, 1977; Loney
digrite and dio-  rocks aot far  39-51 roids in that intermediate to felsic and Himmelberg,
rite; oliving WY are peralum- they are cut by suite; this area has 1983
gahbro, olivine inous, calcal- felsic intry- dominant layerad gab-
norite, {olivine alkalic; gab- sives of above bros; area 7 has dom-
gabbronorite, broids are met- group (X) inant intermediate to
anorihoesite, alwainous, dom- fetsic intresives; La-
wehritte, dunite} irantly tholei- Perguse layered gabbro
tic is host of major mag-
matic Ni-Cu deposit
Fa Yakebi, Chicha- Garnet- or musco- Granitoids dom- Grani- Grani- iz, i3 4340 Ma K-Ar an  See above; gibbronorite Loney and cthers,
gof, and Bara-  vite-bearing bio- inantly meta-  toids: toids; harnbiende and on Yakobi is host of  1975; Johnson
nof area tite-hornblende luminous,cale- 51-73 58-65 biotite from Cu deposit; REE dia- and Karl, 1985;
granodiorite and alkalic-- Gabbroids: tonalite on Yak- gram shows relatively Callahan, 1970;
granite, biotite aver. X con- 49-55 abi [M.A, Lan- undifferentiated Wanek and Cal-

granodiorite,
muscovite-horn-
blende-biotite
tonalite, {harn-
blende quartz di-
orite} hora-
blende-pyroxene
gabbranorite,
hornbiende py-
roxenite,
{quartz-bearing
narite, leuco-
gabbro)

tent; gabb-
roids metaly-
minous, cale-
alkalic and
tholeiijtic,
both aver. X
content

20

phere, written
commun., 1982;
F.H. Wilson,
written commun.,
1985}; 49 Ma K-Ar
on biotite from
granodiorite on
Kruzaf {Loney and
others, 1967);
47-42 Ka X-Ar on
biotite and horn-
blende from grano-
diorite and tona-
lite on Baransf
{Loney and others,
1967 )

trenﬂ;. Yruzof pluton
has ®'Sr/O%r valtues
of about 0.70535;
{Myers and others,
1984)

Tahan, 1969;
Himmelberg and
others, 1987



TABLE 2.--Description of latesl Mesozoic and Cenozoic magmatic rocks of southeastern Alaska--Loatinued.

Age Data

giscussion

References

Figura 1 and Major {and Minor) Map and
Plate } Area or Belt Lithic Types Chemical 3109 $Hhd Uiagrams
Reference Present Classification Range Gapfs) on Fig.
EARLY AND MICDLE EOQCENE ROCKS (55-45 Ma)
M Haines-Skagway K- feldspar por- Tonalite To ¥ 53-77 N.A. 14, 15A
area phyritic hera- dominantly
blende quart: peraluminous
monzodisrite, K-  (8:3), rest
feldspar porphy- metaluwainags ,
ritic horablende- calcalikatic,
biotite quartz aver. and high
monzonite and K content;
granite, horn- grangdiorite
blende-biotite and granite to
tonalite and gra- I egually
nodigrite, bio- peraluminous
tite granite and aetslumin-
ous, calcatka-
Yig, low K
content
35 Juneau-Taku Homogeneous Gominantiy 80-18 B.A, 158, 16
River areg spheng-hearing (2:1) metalu-
brotite-horn- mingus, rest
blende granodie-  peraluminous,
rite, tonzlite, calcatkalic--
and grantte; ¥- aver. ¥ centent
spar porphyritic
hornblende-biotite
qranite, quartz
wonzodiorite, and
grancdiortte
cC Sumdum [Tracy Sphena-hornblende  Dominantly 59-75 N.A. 17
Arm) area bigtitae granedig- {2:1) metalu-
rite and granite, minous, rest
sphene-biotite- peraluminoys,
hornblende grano- calcalkalic--
digrite, horn- aver. K-content

btende granodie-
cite; locally por-
phyritic

21

Tonatite and gra- Assigament of rocks

npdiorite h4 N2
on Pb/U gn zir-
zon, 52 Ha on
K-Ar on bhiotite;
granite 52-51 #a
on Pb/U on zie-
con to £, 48 Ma
to W {Barker and
others, 1986}

north of Haines based
on Yithic similarity
tg rocks o oand 5,
it assigmment s COr-
rect, then this is the
only krnown occurrence
of an early Eocene
body K. of the "tona-
fite sili” family of
plutons, Tonalite and
granadforite near Skag-
way REE dizgram shows
mpderate to steep neg-
ative slopes and small
negative Eu anomalies,
granites have flat

Margaritz ang
Taylor, 1976;
Redmin and oth-
ers, 1984 Lam-
bert, 1974;
Christie, 1957,
1959; Barker and
others, 1986;
D.A. Brew and
4.8, ford, un-
pub. data

slopes and distinct neg-

ative anomalies, Ini-
tial 5r ratins range

from 0.70485% to 0.70770

Pablished K-Ac of Very Jarge composite

53-50 Ma (Forbes
and Engels,
1978) ard Ph/Y
on zircon of 50
Ma {Gehrels and
others, 1984)
supported by
abundant unpub.
Y-fr data {J.G.
Smith, weitten
communs,, 1976-
1986, F.H. 4i1-
son, writien
comnuns ., 1985,
1986

54-49 Ma K-Ar on
nuRerous biolite
and harntlende
samples {J.G.

Smith, weitten
communs., 1976-
1936}

pluton; K-spar, por-
phyritic phase res-
tricted to near [nter-
Hational Baoundary; as-
sociated with wolganic
rocks of Sloko Group
in same ared [Souther,
1571)

Southeastward cantinu-
ation of very large
composite pluten of
Jungau-Taky River
ared

Brew and Ford,
1986,
Souther, 1971
D.A. Brew and
AB. Ford, un-
pub, data.

Brew and Grybeck,
1934; 0.A, Brew
and A.B. Ford,
unpub, data



TABLE 2.--Description of latest Mesozoic and Cenczoic megmatic cocks of southeastern Alaska--Lontiaued.

Figure 1 and Major {and Minor) Map and

Piate 1 Area or Belt Lithic Types Chemnical 5i0s 5ig Diagrams

Reference Rame Present Llassification Ranne Gap%s) on Fig. Age Dala Discussion References
EARLY AND MIDOLE EQCENE ROCKS (55-45 Ma} (Lontinued)

0o Petersburg area Locally K-spar Dominantly per- 64-75 H.A. 17, 18 52-49 Ma K-Ar Large discrete pluton Brew and others,
porphyritic aluminous, on biatite and with complicated bor-  1984; Webster,
sphene-bearing calcalkalic-- horablende der phases 1984; Douglass
piotite-horn- aver. X coentent {0ouglass and and others,
blende granodie- others, 1987} 1988
rite, tomalite,
and granite

£k Bradfield Canal Locaily X-spar Peraluminous, 54-75 55-65 19 53-46 Ma on K-Ar Several intrusive koch and E31iott,

area porphyritic calcalkalic-- from three §if-  episodes probabily 1881; Smith,

sphene-bearing aver. K-con- ferent inirusive represented 1977, .0, Xoch
biotite-hora- tent and K- phases {Smith, and R,L.
blende granodio-  poor 1977} Efliott, oral
rite and granite, commun., 1986
leucocratic
quart? monzonitea,
akali granite

FF Ketchikan-Prince Locally X-spar Peratuminous 58-72 60-65 19 35-45 Mg on K-Ar Major bodies are con- Berg and others,

Rupert area

parphyritic dominant aver
sphene-bearing metaluminous
biatite-hornblende 2:1; calcal-
grangdiorite, kalic--aver.
granite, and K-content
tonalite

22

from biotite and
hornblende
{Smith and Dig-
gles, 1981}

tinuations of those in
Bradfield Canal area;
probably several
close-spaced intrusive
gpisodes represented;
strongly fractionated
REE patterns with
small negative Eu ano-
malies; Sr initial ra-
tigs 0.7046-0.7061;
area comnects to SE in
British Columbia with
Poader piuton {(Hutchi-

in press; Smith,
1977; smith and
others, 1977;
doodcock and
Carter, 1976;
RHutchison, 1982;
Arth and others,
1986

son, 1982} and Mo-bearing

Alice Arm intrusions
{Woodcaek and Carter,
i976; Christopher and
Carter, 19763
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FIGURE

FIGURE

FIGURE

FIGURE

FIGURE

FIGURE

FIGURE

FIGURE

FIGURE

ILLUSTRATIONS

1. Cenozoic plutonic and volcanic rock localities in southeastern
Alaska. Letters refer to areas described in Tables 1 and(or) 2. Lined
pattern indicates approximate extent of areas; boundaries between
contiguous areas of the same age are omitted. Lines labelled “W" are
the northwest and southeast boundaries of the southern southeastern
Alaska dike swarm.

2. Ristogram showing distribution of radiometric ages for southeastern
Alaska.

3. Latest Mesozoic and Cenozoic magmatic belts, fields, and areas in
southeastern Alaska; ages given in parentheses are those from the
organization of the text and table and do not in every case reflect the
full range of ages of the rocks in the belts. One-hundred and twenty
kilometers of right-lateral separation on the Lynn Canal-Chatham Strait
fault has been removed. Different line types are used only to clarify
relations between overlapping belts,

4. Composite diagrams for rocks of Holocene age from the Edgecumbe
volcanic field (location shown on fig. 5). A, AFM diagram after Irvine
and Baragar (1971), non-tephra-deposit samples, data from J.R. Riehle
(written commun., 1986); B, sitica-variation diagram, non-tephra-
deposit samples, data from Brew and others (1969}, Myers and Marsh
(1981), and Kosco (1981); C. AFM diagram, tephra-deposit samples, data
from J.R. Riehle (written commun., 1986); D, silica-variation diagram,
tephra-deposit sampies, data from Riehle and Brew {1984).

5. Location map and composition diagrams for rocks of Holocene age from
A, the southern Kupreanof volcanic field (B), Blue River-Unuk River
volcanic field (C), Tlevak Strait field and (D) Behm Canal-Rudyerd Bay
volcanic fields (E). B, AFM diagram (Irvine and Baragar, 1971); C,
Silica-variation diagram. Data sources: Douglass and others (1988),
R.L. Elliott (written commun., 1986), Wanek and Callahan (1971), and
Quderkirk (1982).

6. Location map and composition diagrams for rocks of late Qligocene
and Miocene age from A, the Icy Strait belt (X) and the Admiralty
Island volcanic field (M). B, AFM diagram (Irvine and Baragar, 1971);
C, Silica-varfation diagram. Data sources: D.A. Brew (unpub, data,
1985); Loney (1964), G. Plafker (written commun., 1986).

7. Chondrite~normalized rare-earth-element diagram for rocks of late
Oligocene and Miocene age from the Icy Strait belt (dots) and Admiralty
Island volcanic field (circles). Data from D.A. Brew (unpub. data,
1985) and G. Plafker (written commun., 1986).

B. Location map and composition diagrams for voicanic rocks of late
O0Yigocene and Miocene age from A, the Kuiu-Etolin volcanic-plutonic
pelt (N). 8, AFM diagram (Irvine and Baragar, 1971); C, Silica-

varfation diagram. Data source: Douglass and others (1988),

9. Chondrite-normalized rare-earth-element diagrams for rocks of late
26



FIGURE

FIGURE

FIGURE

FIGURE

FIGURE

Oligocene and Miocene age from the Kuju-Etolin volcanic-plutonic belt.
A, Basalts and andesites; B, Rhyoltites (dots) and granitic rocks
Tcircles). Data source: D.A. Brew (unpub. data, 1985).

10. Location map and composition diagrams for plutonic rocks of late
Oligocene and Miocene age from A, the Kuiu-Etolin volcanic-plutonic
beit {N) and Groundhog Basin area (0). 8, AfM diagram (Irvine and
Baragar, 1971); C, Silica-variation diagram; D, general plutonic rock
classification diagram (Streckeisen, 1973): AF, alkali-feldspar
granite; AQ, atkali-feldspar quartz syenite; AS, alkali-feldspar
syenite; DI, diorite; GR, granite; 6D, granodiorite; MD, monzodiorite;
M0, monzonite; QD, quartz diorite; QO, quartz monzodiorite; QM, quartz
monzonite; QS, quartz syenite; SY, syenite; AM, quartz monzonite; QS,
quartz syenite; SY, syenite; TO, tonalite. Data sources: Douglass and
others (1988), and Hunt (1984).

11, Location map and composition diagrams for plutonic rocks of late
01igocene and Miocene age from A, the Quartz Hil1/Portland Peninsula
area (V). B, AFM diagram (Irvine and Baragar, 1971); C, Silica-
variation diagram; D, general plutonic rock classification diagram
(Strekeisen, 1973): AF, alkali-feldspar granite; AQ, alkali-feldspar
quartz syenite; AS, alkali-feldspar syenite; DI, diorite; GR, granite;
GD, granodiorite; MD, monzondiorite; MO, monzonite; QD, quartz diorite;
G0, gquartz monzodiorite; QM, quartz monzonite; QS, quartz syenite; SY,
syenite; TO, tonalite. Data sources: Smith and others (1977); Hudson
and others (1979).

12. Location map and composition diagrams for granitic and gabbroic
rocks of Miocene and late Eocene and early 0ligocene age from A, the
Glacier Bay region (X) and the Yakobi, Chichagof, and Baranof area (Z).
B, AFM diagram (Irvine and Baragar, 1971); C, Silica-variation diagram;
D, general plutonic rock classification diagram (Streckeisen, 1973):
AF, alkali-feldspar granite; AQ, alkali-feldspar quartz syenite; AS,
alkali-feldspar syenite; DI, diorite; GR, granite; GD, granodiorite;
MD, monzondiorite; MO, monzonite; QD, quartz diorite; MO, quartz
monzodiorite; QM, quartz monzonite; QS, quartz syenite; SY, syenite;
TO, tonalite, Data sources: Himmelberg and Loney (1987), and Brew
(unpub. data) for all but Baranof area; Wanek and Callahan (1969) and
Caliahan (1978) for Baranof area.

13. Chondrite-normalized rare-earth-element diagram for rocks of middle
and late Eocene and early Oligocene age from the Yakobi Island area.
Data source: Himmelberg and others (1987).

14, Location map and composition diagrams for granitic rocks of early
and middle Eocene age from A, the Haines-Skagway area (AA). B, AFM
diagram (Irvine and Baragar, 1971; C, Silica-variation diagram; D,
general plutonic rock classification diagram (Streckeisen, 1973): AF,
alkali-feldspar granite; AQ, alkali-feldspar quartz syenite; AS,
alkali-feldspar syenite; DI, dicerite, GR, granite; 6D, granodiorite;
MD, monzondiorite; MO, monzonite; QD, quartz diorite; (0, quartz
monzodiorite; QM, quartz monzonite; QS5, quartz syenite; SY, Syenite;
TO, tonalite; Fe0 indicates total Fe as Fe0. Data source: Barker and
others (1986).
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FIGURE

FIGURE

FIGURE

FIGURE

FIGURE

FIGURE

15. Chondrite-normalized rare-earth-element diagrams for granitic rocks
of early and middle Eocene age. A, Haines-Skagway area; data source:
Barker and others (1986); B, Juneau- Taku River area; data source: O.A.
Brew and A.B. ford (unpub “data, 1985).

16. Location map and composition diagrams for granitic rocks of early
and middle Eocene age from A, the Juneau-Taku River area (BB). B, AFM
diagram {Irvine and Baragar, 1971); C, Silica-variation diagram; D,
general plutonic rock classification d1agram (Streckeisen, 1973): AF,
Alkali-feldspar granite; AQ, alkali-feldspar quartz syenite; AS,
atkali-feldspar syenite; DI, diorite; GR, granite; GD, granodiorite;
MD, monzondiorite; MO, monzonite; QD, gquartz diorite; Q0, quartz
monzodiorite; QM, quartz monzonite; QS, quartz syenite; SY, syenite;
T0, }ona]ite. Data source: D.A. Brew and A,B. Ford (unpub. data,
1985).

17. Location map and composition diagrams for granitic rocks of early
and middle Eocene age from A, the Sumdum (CC) and Petersburg (DO)
areas. B, AFM diagram (Irv1ne and Baragar, 1971); C, Silica-variation
diagram; D, general plutonic rock classification diagram {Streckeisen,
1973): AF, a1ka11 feldspar granite; AQ, alkali-feldspar quartz syenite;
AS, alka11~fe1dsgar syenite; DI, diorite; GR, granite; GD,
granodiorite; MD, monzondiorite; MO, monzonite; QD, quartz diorite; QO0,
quartz monzodiorite; QM, quartz monzonite; QS, quartz syenite; SY,
syenite; TO, tonalite, Qata sources: D.A, Brew and A,B. Ford (unpub.
data, 1985) for Sumdum; Douglass and others (1988) for Petersburg.

18. Chondrite-normalized rare-earth element diagram for granitic rocks
of early and middle Eocene age from the Petersburg area, Data source:
D.A. Brew (unpub. data 1985).

19, Location map and composition diagrams for granitic rocks of early
and middle Eocene age from A, Bradfield Canal (EE)} and Ketchikan (FF)
areas, B, AfM diagram (Irv1ne and Baragar, 1971); C, Silica-variation
diagram; D general plutonic rock classification d1agram (Streckeisen,
1973): AF, alkali-feldspar granite: AQ, alkali-feldspar quartz syenite;
AS, alka11 -feldspar syenite; DI, diorite; GR, granite; GD,

granodiorite; MD, monzondiorite; MO, monzonite, QD, quartz diorite; Q0,
quartz monzodior1te, QM, quartz monzonite; QS, quartz syenite; SY,
syenite; TO, Tonalite. Data sources: Webster (1984) and Smith (1977)
for Bradfie1d Canal area; Smith (1977) for Ketchikan-Prince Rupert
area,

20. Location map and composition diagrams for granitic rocks of
Paleocene age from A, the Juneau-Skagway area ?GG) B, AFM diagram
(Irvine and Baragar (1971) C, Sitica-variation d1agram D, general
plutonic rock classification dlagram (Streckeisen, 1973): AF, alkali-
feldspar granite; AQ, alkali-feldspar quartz syenite; AS, alkali-
feldspar syenite; DI, diorite; GR, granite; GD, granodiorite; MD,
monzondiorite; MO, monzonite; QD, quartz diorite; Q0, quartz
monzodiorite; QM, quartz monzonite; QS, quartz syenite; SY, syenite;
Y0, tonalite. Data source: D.A, Brew and A.B, ford (unpub. data,
1985).
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FIGURE 21. Location map and composition diagrams for granitic rocks of latest
Cretaceous age from A, the Haines-Skagway (HH) and Juneau-Taku River
(I11) areas. B, AFM diagram (Irvine and Baragar, 1971); C, Silica-
variation diagram; D, general plutonic rock classification diagram
(Streckeisen, 1973): AF, alkali-feldspar granite; AQ, alkali-feldspar
quartz syenite; AS, alkali-feldspar syenite; DI, diorite; GR, granite,
GD, granodiorite; MD, monzondiorite; MO, monzonite; QD, quartz diorite;
Q0, quartz monzodiaorite; QM, quartz monzonite; QS, quartz d=syenite;
SY, syenite; 10, tonalite. Data sources: D.A. Brew and A.B. Ford
(unpub, data, 1985) and Barker and others (1986),

FIGURE 22, Chondrite-normalized rare-earth element diagrams for granitic rocks
of latest Cretaceous age. A, Haines-Skagway area {data from Barker and
others, 1986); B, Petersburg area (D.A, Brew, unpub. data, 1985).

FIGURE 23, Location map and composition diagrams from granitic rocks of latest
Cretaceous age from A, the Sumdum (JJ), Petersburg (KK), and Ketchikan-
Prince Rupert (MM) areas. B, AFM diagram (Irvine and Baragar, 1971);
€, Silica-variation diagram; D, general plutonic rock classification
diagram (Streckeisen, 1973): AF, alkali-feldspar granite; AQ, alkali-
feldspar quartz syenite; AS, alkali-feldspar quartz syenite; AS,
alkali-feldspar syenite; DI, diorite; GR, granite; GD, granodiorite;
MD, monzondiorite; MO, monzonite; Q0, quartz diorite; Q0, quartz
monzodiorite; QM, quartz monzonite; QS, quartz syenite; SY, syenite;
70, tonalite. Data sources: D.A. Brew and A.B. Ford (unpub. data,
1985) and Brew and Grybeck (1984) for Sumdum; Douglass and others
(1988) for Petersburg; and Smith (1977) for Ketchikan-Prince Rupert.

FIGURE 24. Time space diagram summarizing latest Mesozoic and Cenozoic
magmatism in southeastern Alaska.

TABLES

TABLE 1. Major latest Mesozoic and Cenozoic magmatic belts and areas of
southeastern Alaska.

TABLE 2. Description of latest Mesozoic and Cenozoic magmatic rocks of
southeastern Alaska. See text for discussion.
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AGE, IN MILLIONS OF YEARS
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