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Figure 2-14. Schematic stratigraphic sections and available
conodont ages along the north-northwest—trending belt of Lower Devonian
strata on southern Prince of Wales Island. Data from north of the study
area are adapted from Herreid and others (1978). The upper section (a)
shows the presently exposed thickness of units above and below the layer
of limestone which occurs along most of the length of the section.
Conodont ages are shown in part b with a solid vertical line where fauna
indicate a well-constrained age, and with a dotted vertical line where
they indicate a range in age. These fauna have been described by Savage
and Gehrels (1984). The age—diagnostic fauna from localities 3, 6, and
10 apparently indicate that the limestone is younger to the south. The
lower section (c) is a schematic reconstruction of the first-order

facies variations during deposition of the strata.
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Figure 2-15. Large clast in the basal conglomerate of the Karheen

Formation (Lower Devonian) on southernmost Prince of Wales Island.
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region had significant subaerial topographic relief during deposition of
the lower part of the section.

Near the south end of Klakas Inlet, the conglomeratic strata grade
into a coarse sedimentary breccia that overlies and contains clasts of
brecciated Ordovician volcanic and plutonic rocks (Fig. 2-16). This
breccia places an important constraint on the age of deformation in the
area because underlying Ordovician rocks are penetratively deformed, the
breccia itself is moderately deformed, and unconformably overlying
mudstone and shale are only slightly deformed. These relations, the
poorly sorted and angular nature of the clasts and matrix, and regional
structural relations described below, suggest that the breccia was
deposited within or adjacent to an active fault system. Movement on
this inferred fault system and deposition of the coarse conglomeratic
strata are interpreted to be manifestations of the Klakas orogeny.

Sandstone, siltstone, and limestone (middle part of section)

Conglomeratic strata generally grade upsection into a sequence of
reddish-brown, well-bedded sandstone, siltstone, and mudstone,
subordinate gray fossiliferous limestone, and minor chert-pebble
conglomerate and interbedded maroon and green shale. The limestone can
be traced nearly continuously across the area and occurs as a single
layer up to several meters in thickness or as a pair of thin layers that
occur near the top of the middle part of the section. Shelly fauna are
abundant in the limestone and age-diagnostic conodonts have been
recovered from several localities (Fig. 2-14: Savage and Gehrels,
1984). According to the conodont ages, the limestone was deposited
during a brief interval in the middle Early Devonian, and appears to be

slightly younger to the south (Fig. 2-14). Strata in this part of the
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Figure 2-16. Sedimentary breccia that overlies and contains clasts
of highly deformed Ordovician volcanic and plutonic rocks, and is
overlain by relatively nondeformed middle Lower Devonian mudstone and
shale. The breccia is interpreted to have been deposited and deformed

within a regime of active faulting during Early Devonian time.
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section are interpreted to have been deposited in shallow-marine to
intertidal environments based on the occurrence of cross beds and small
channels in the siltstone, interbedded maroon and green shale, and
shallow-marine shelly fauna in the limestone.

Mudstone and black shale (upper part of section)

Tan to gray mudstone and overlying graptolitic black shale
constitute the upper part of the sedimentary sequence in the northern
part of the study area. These strata are laminated, layered, and
locally show size-grading, and are interpreted to have been deposited in
distal regions of a submarine fan. Tectonic activity within or adjacent
to the basin during deposition of the strata is recorded by several-
centimeter—thick layers of leucogranodiorite—clast conglomerate in the
shale and by the subjacent sedimentary breccia in southern Klakas
Inlet. Churkin and others (1970) report that graptolites in black shale
near the top of the section are probably late Pragian (middle Early
Devonian) in age.

Volcanic and hypabyssal rocks

Two types of volcanic rocks are interbedded with Lower Devonian
clastic strata on southern Prince of Wales Island. In the southwestern
part of the area, layers of plagioclase—porphyritic dacite(?) up to
several hundred meters in thickness are interbedded with conglomeratic
and arkosic rocks low in the section. Hypabyssal bodies of this
plagioclase (and diopsidic augite) porphyry occur along the length of
the belt of Devonian strata in the study area (Gehrels and Saleeby, in
review a) and are also widespread in Lower Devonian strata just north of
the area (Herreid and others, 1978). Northern Kuiu Island (central

southeastern Alaska: Muffler, 1967) is the only other region in the
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Alexander terrane where similar volcanic, hypabyssal, and arkosic rocks
have been reported. The strong similarity of rocks in these two regions
suggests that the arkosic and related rocks on Kuiu Island are Early
Devonian in age rather than Late Silurian as inferred by Muffler (1967).

In the west—central part of the area, plagioclase-microporphyritic
basalt or andesite pillow flows, volcanic breccia, and hypabyssal rocks
occur beneath limestone in the middle part of the section. These
volcanic rocks resemble andesitic breccia and pillow flows that overlie
Lower Devonian clastic strata just north of the area (Herreid and
others, 1978) and to the east on Hotspur Island (Gehrels and others, in
review). A thin sequence of pillow flows along the south shore of the
island near the base of the sequence may also be correlative with these
basaltic to andesitic rocks.

Regional variations in the Devonian strata

The Lower Devonian strata on southern Prince of Wales Island
generally define a fining-upward clastic sequence, but, as shown on
Figure 2-14, there are significant regional variations in the facies
relations and thickness of these strata. The upper cross section of
Figure 2-14 (part a) displays the first—order north-south variations
using the limestone as a horizontal reference, but does not accurately
depict the age relations of different units. As shown in part b of this
figure, age—diagnostic conodonts from the limestone are younger to the
south, indicating that at least the middle and upper units in the
sequence are time-transgressive. Southward-younging of the sequence is
also indicated by observations that: (1) plagioclase-porphyritic rocks
occur as hypabyssal bodies in the northern part of the area and as

porphyritic volcanic flows and breccia low in the section to the south,



62
and (2) basaltic to andesitic pillow flows and breccia occur at the top
of the section to the north, beneath limestone in the middle part of the
section in the central part of the area, and near the base of the
section along the south shore of the island (Fig. 2-14). Assuming that
the volcanic rocks correlated above are coeval, these relations indicate
that shale at the north end of the area is coeval with or slightly older
than much of the conglomeratic strata along the south shore of the
island! If this assumption is correct, the age constraints provided by
the conodonts indicate that the marine clastic strata above the
limestone to the north and most of the conglomeratic strata below the
limestone to the south were both deposited during a brief interval
between late pesavis and the end of kindlei time (see conodont zones of
Fig. 2-14, part b).

The time-transgressive nature of the limestone combined with the
change from subaerial, through shallow-marine, to more distal marine
environments recorded by the clastic strata indicate that these rocks
were deposited during a marine transgression on a generally north-facing
paleoslope. This transgression may have occurred in response to
regional subsidence following the Klakas orogeny and (or) may reflect a
global rise in sea level during middle Early Devonian (sulcatus-kindlei)
time (Johnson and others, 1985). A speculative reconstruction of the
first-order facies variations during deposition of the strata is shown
in the lower cross section of Figure 2-14 (part c).

On central and northern Prince of Wales Island (northwest of Craig
on the inset map of Figure 2-2), strata in the Karheen Formation grade
northwestward from a >1800-m-thick section of conglomerate to a thinner

section of fine-grained clastic strata (Ovenshine, 1975; Ovenshine and
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others, 1969). Studies by these workers of sedimentary structures and
facies relations indicate that the conglomeratic rocks were deposited in
shallow-marine to subaerial environments and belong to a clastic wedge
that was shed from a source area to the south or southeast. The
evidence for middle Silurian-earliest Devonian deformation, faulting,
and uplift in the study area suggests that: (1) the source area
postulated by Ovenshine and others (1969) extended into the southern
Prince of Wales Island region (Gehrels and others, 1983b), and 2)
conglomeratic strata on southern Prince of Wales Island belong to a
proximal facies of this clastic wedge. The evidence for a northward
transition from subaerial to shallow-marine depositional environments
both in the study area and on central Prince of Wales Island suggests,
however, that the Early Devonian paleotopography was considerably more
complex than a uniform north—-facing paleoslope. These relations also
suggest that the area uplifted during the Klakas orogeny extended
considerably south or southeast of southern Prince of Wales Island.

Bokan Mountain Granite (Jurassic)

The Bokan Mountain Granite has received considerable research
attention because of its U-Th mineralization and anomalous peralkaline
composition. Thompson and others (1982) describe the intrusive body as
a peralkaline ring-dike complex that consists of aegirine- and
riebekite-bearing granite aplite, porphyry, and pegmatite. B. Collot
(in Saint-André and others, 1983) reports that the granite is generally
zoned from albitic aegirine granite at the center, through albitic
arfvedsonite granite, to fine-grained albitic arfvedsonite-aegirine
granite around the margin. I have not studied the granite in detail,

but examination of several thin sections suggests that the amphibole in
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the rock is indeed arfvedsonite rather than riebekite.

The Bokan Mountain Granite has been dated by a variety of methods,
all of which yield Jurassic dates. Lanphere and others (1964) report K-
Ar apparent ages of 185 + 8 Ma and 190 + 8 Ma (one-sigma uncertainties)
on riebekite (arfvedsonite?) from the granite. Saint—André and others
(1983) have analyzed several zircon fractions from two samples near the
margin of the body and report an upper—-intercept U-Pb apparent age of
171 £ 5 Ma (one-sigma uncertainty?). I consider this date suspect,

206Pb/zoan is so low that a

however, because: (1) their measured
reasonable error in the assigned common lead composition would
significantly change the apparent age, and (2) two of their zircon
fractions plot above concordia and the other fractions define a chord
with a lower intercept of 0O * 15 Ma. This indicates that either their
zircon populations were not completely dissolved, their sample and
spike(s) were not equilibrated, or the natural Pb*/U of the zircon
fractions has been altered during dissolution or chemical separation
procedures. Rb/Sr analyses of 10 whole-rock samples from the granite
yield a minimum isochron apparent age of 156 Ma (Armstrong, in press).
The available geochronologic data therefore suggest that the Bokan
Mountain Granite is Jurassic in age, but, recognizing the possibility
that excess radiogenic argon has affected the K-Ar dates, the
geochronometric age of the body has apparently not yet been reliably
determined.
Cretaceous diorite and granodiorite

Several large bodies of diorite and granodiorite intrude the

Paleozoic rocks on southern Prince of Wales Island. The mineralogy of

these intrusive bodies is quite different from rocks in the Paleozoic
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suite in that large euhedral sphene and anhedral magnetite grains are
ubiquitous, augite occurs in most rocks, and plagioclase forms tabular,
strongly zoned, and relatively unaltered grains. The similarity in
mineralogy and composition between these rocks and granodiorite and
diorite of known mid-Cretaceous age north of the study area (Herreid and
others, 1978) suggests that these plutons are mid-Cretaceous in age.
One such pluton cuts across the Keete Inlet fault north of the study
area (Herreid and others, 1978) and another may intrude across a strand
of the Keete Inlet fault between Kassa and Klakas Inlets (Fig. 2-2).
STRUCTURAL GEOLOGY

The dominant regional structures on southern Prince of Wales Island
include several thrust faults, the Keete Inlet fault, and strike-slip
faults belonging to three sets (Fig. 2-2). These faults are described
below.

Thrust faults

Thrust faults in the area include the Frederick Cove fault, the
Bird Rocks and Shipwreck Point faults, and the Anchor Island fault and
its inferred northern continuation in Klakas Inlet. The Frederick Cove
fault dips southward at moderate angles and juxtaposes volcanic rocks of
the Descon Formation over younger marine clastic strata. This fault is
overlain by Lower Devonian strata along the west shore of Klakas Inlet
just north of the study area (Herreid and others, 1978), which suggests
that it moved priqg to middle Early Devonian time.

Thrust faults west of the Keete Inlet fault dip at moderate angles
to the east and juxtapose Ordovician metaplutonic rocks over
amphibolite—facies rocks of the Wales suite (Bird Rocks fault), and

higher—-grade metamorphic rocks of the Wales suite over lower—-grade rocks



66
(Shipwreck Point fault: Figs. 2 and 5). Striae on these and associated
minor faults indicate a slip-line of N65E-S65W (£ 20 degrees) (Fig. 2-
17). A southwestward sense of movement is indicated by an overturned
antiform in the foliation and layering of metaplutonic rocks above the
Bird Rocks fault (Fig. 2-5), and by juxtaposition of higher-grade over
lower—grade rocks (assuming that the higher-grade roéks were at deeper
levels prior to movement on the faults). The timing of movement is
constrained by the Middle Ordovician age of metaplutonic rocks cut by
the Bird Rocks fault, and by cross—cutting Late Silurian leucodiorite in
Kassa Inlet.

The Anchor Island fault is recognized as wide zones of brecciation
in Ordovician volcanic rocks east of the Barrier Islands and of
brecciation and alteration in Ordovician volcanic and plutonic rocks in
southern Klakas Inlet. In these two regions, Ordovician
leucogranodiorite is penetratively brecciated into angular, centimeter-—
scale fragments surrounded by finely comminuted quartz and feldspar
grains and rock fragments (Fig. 2-18). Ordovician volcanic and dioritic
rocks are moderately brecciated and have been recrystallized to
chloritic semischist. Throughout the zone in Klakas Inlet these rocks
also have a pervasive, orange—weathering dolomitic alteration. The
minimum age of deformation along this fault zone is constrained by
overlying sedimentary breccia which contains clasts of the highly
deformed Ordovician rocks, is itself moderately deformed, and is
overlain by relatively nondeformed middle Lower Devonian mudstone and
shale. Based on the occurrence of thrust faults with pre-Devonian
displacement nearby and projection of the Anchor Island fault toward

Klakas Inlet, I suggest that the deformational fabrics and alteration
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Figure 2-17. Stereoplot (equal—-area) showing the trend and plunge
of slickenside striae on thrust faults and associated minor faults west
of the Keete Inlet fault. The average slip-line is N65°E-S65°W +

200 .
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Figure 2-18. Penetratively brecciated Ordovician leucogranodiorite
in southern Klakas Inlet. Deformation is known to be pre-middle Early

Devonian in age, and is interpreted to have been caused by movement on

the Anchor Island and related thrust faults.
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are related to movement on the Anchor Island or closely associated
thrust faults. The superjacent sedimentary breccia is interpreted to
have been deposited as a talus breccia during movement on faults in this
thrust system. Toward the north the thrust system and associated zone
of deformation are truncated by the Keete Inlet fault.
Keete Inlet fault

The Keete Inlet fault is a major stratigraphic boundary in the
southern Alexander terrane (Fig. 2-2). 1In the study area it dips
moderately eastward and juxtaposes Ordovician stratified and intrusive
rocks over the Wales metamorphic suite and Ordovician metaplutonic
rocks. North of the area the fault juxtaposes Devonian strata against
the Wales metamorphic suite and is cut by a mid-Cretaceous pluton
(Herreid and others, 1978; Redman, 1981). These relations demonstrate
that the fault moved after deposition of the Lower Devonian strata —-
much later than movement on the thrust faults in the area. 1In the
northeastern corner of Kassa Inlet, and north and east ofithe study
area, rocks immediately adjacent to the fault are only moderately
deformed, and the degree of deformation decreases rapidly away from the
fault. Toward the south the fault cuts across deformational fabrics in
the upper plate that are presumably related to the Anchor Island and
related thrust faults. South of Kassa Inlet the fault strikes north-
northwesterly and is parallel to the trace of the older thrust faults,
suggesting that the thrust faults may‘have been reactivated by movement
on the Keete Inlet fault. South of Klakas Inlet the fault swings
westward into Cordova Bay and is not seen again.

Based on its curviplanar trace and regional juxtaposition of

younger rocks over older rocks, I raise the possibility that the Keete
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Inlet fault is a low—angle normal fault, rather than a thrust fault as
interpreted by Herreid and others (1978) and Redman (1981). This sense
of movement is consistent with my interpretation that the Ordovician
metaplutonic rocks below the Keete Inlet fault are deeper-level
equivalents of the large plutons of Middle Ordovician diorite and
granodiorite above the fault. The direction of movement on this fault
has not been determined, and its age of movement is constrained only as
post—-middle Early Devonian and pre-mid-Cretaceous. Movement on the
fault may have occurred, however, during a latest Paleozoic(?)-Triassic
rifting event in the southern Alexander terrane (Gehrels and others, in
review).
Strike-slip faults

Strike—slip faults on southern Prince of Wales Island belong to
three sets, including: north-northeast-striking right-lateral faults, a
complex set of curviplanar northwest-striking faults with left-lateral
displacement, and a north-striking right-lateral fault. North-
northeast—striking faults along the southern shore of the island have
shallow-plunging slickenside striae and separate Devonian strata up to
several kilometers in a dextral sense (Fig. 2-2). These faults are cut
by the Nichols Bay fault, which offsets stratigraphic and intrusive
units and their contacts by several kilometers in a left-lateral sense
and has shallow-plunging slickenside striae. Several curviplanar faults
structurally connect the Nichols Bay fault to the Max Cove fault, which
has approximately a kilometer of left-lateral offset.

The Max Cove fault and the two northwestern strands of the Nichols
Bay fault continue northwestward across Klakas Inlet, but do not offset

the Keete Inlet fault. Because the Keete Inlet fault is intruded by a

























































































































































































































































































































































































































































































































































































































































