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INTRODUCTION

The Chugach-Prince William Terrane (CPW) is a
~2200 km Mesozoic-Tertiary accretionary complex
on the coast of southeastern Alaska, at the margin of
the North American and Pacific plates (Cowan, 2003).
This complex is one of the thickest accretionary
complexes in the world, composed mainly of deep-
water flysch, and is intruded by near-trench plutons of
the 62-47 Ma Sanak-Baranof Belt (SBB) (Hudson et
al., 1979; Bradley et al., 2003; Wackett et al., 2014).
The location of the CPW during ridge interaction is
under debate. The two main prevailing hypotheses
for the location of the accretion of the Chugach-Prince
William terrane include: 1) a northern (in-situ) option
in which there are two TRT triple junctions producing
plutons, one in Alaska and one along the Cascadia
margin (Haeussler et al., 2003); or 2) a southern
option, in which the CPW formed to the south and
then was transported by large dextral coastal slip at
least ~1100 km to the north (Cowan, 2003). These
hypotheses require different source regions for the
sediments deposited along the CPW.

The westernmost unit of the Chugach accretionary
complex on southern Baranof Island is the Sitka
Graywacke, and what has been assumed to be its
metamorphic equivalent, the Baranof Schist (Loney
et al., 1975). In this contribution, we present
detrital zircon U/Pb ages from the Sitka Graywacke
on Baranof Island. We show that the maximum
depositional ages (MDA) generally young inboard to
outboard, but that there are three age distinct belts of

the Sitka Graywacke. We also show how these three
belts of the Sitka Graywacke correlate to the McHugh,
Valdez, and Orca Groups in Prince William Sound.

GEOLOGIC SETTING

Baranof Island

Southern Baranof Island, south of Sitka Alaska, is
mainly underlain by the Sitka Graywacke, which

was intruded by the Crawfish Inlet pluton around

50 Ma (Wackett et al., 2014). The Sitka Graywacke

is composed of thickly bedded, steeply dipping
turbidites, with poorly sorted fine- to coarse- grained
sandstones. Loney et al. (1975) map the Sitka
Graywacke as Late Jurassic to Early Cretaceous, based
on fossils and correlation to other rocks on Chichagof
Island. Haeussler et al. (2006) report maximum
depositional ages (MDA) for the Sitka Graywacke
ranging 72-75 Ma in the west and 97-105 Ma in the
east, and therefore some of the Sitka must be Upper
Cretaceous in age (Fig. 1). The Crawfish Inlet Pluton
intrudes and separates the Sitka Graywacke near Sitka
from the mapped metamorphic equivalent, referred

to as the Baranof Schist, on southern Baranof Island
surrounding Whale Bay (field study of this study). An
important question has been how the Baranof Schist
and the Sitka Graywacke correlate. The metamorphic
facies of the Baranof Schist range from albite-epidote-
horfels to amphibolite facies, a progressive low- to
high- temperature medium-pressure metamorphism
that must have been attained at 50 Ma when the pluton
was intruded (Loney et al., 1975).
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Figure 1. Geologic map and sample locations of Baranof
Island in Southeast Alaska (modified from Karl et al., in review).
Maximum depositional age (MDA) determined from detrital
zircons is given in brown and green (see key), and U/Pb zircon
crystallization ages are shown in red (Haeussler et al., 2006;
Roig, this volume; this study). Three proposed packages of rocks
on Baranof Island are also shown: the 60-65 Ma Paleocene belt
(brown), the 65-75 Ma Campanian-Maastrichtian belt (green),
and the 95-105 Ma Albian belt (blue). These three belts appear
to correlate with the Whale Bay Belt of the Orca group, Valdez,
and McHugh Formations (rvespectively) in Prince William Sound.

U/PB GEOCHRONOLOGY

Previous detrital zircon studies have been conducted
along strike on the CPW, including the Shumagin
Islands (Roe, 2013), Kodiak Island (Olivas, 2012),
Kenai Peninsula (Amato and Pavlis, 2010) and Prince
William Sound (Hilbert-Wolf, 2012), as well as the
Yakutat microplate (Roberts, 2013), which can be
used to compare units across the CPW. Prior U/Pb
detrital ages for the Sitka Graywacke near Sitka were
collected by Heaussler et al. (2006). Crawfish Inlet
pluton crystallization ages are reported by Roig and
Wackett (this volume).

METHODS

U/Pb detrital zircon ages were obtained from five
samples collected along a SW-NE transect in Whale
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Bay (~52 km south of Sitka), and from two samples in
the Sitka Sound (Fig. 1). Zircons were separated using
standard rock pulverization, magnetic separation, and
density separation techniques using heavy liquids.
Approximately one hundred zircons from each sample
were randomly selected and individually dated

using LA-MC-ICPMS at the Arizona Laserchron
Center (Gehrels et al., 2008); some samples have
more than one hundred analyses because they were
augmented by the targeting of Precambrian grains.
Precambrian grains were selected based on roundness
and a pink color with the assumption that round

grains have experienced significant transport and
perhaps recycling, and a pink to purple color reflects
accumulated radiation damage (Garver and Kamp,
2002). Analysis of the collected U/Pb data was
conducted using IsoPlot (Ludwig, 2003) and Age Pick,
an Excel macro provided by the LaserChron Center at
the University of Arizona.

The maximum depositional age (MDA) for a sample
is calculated in two ways in this study. The MDA
calculated using AgePick comes from the probability
distribution function of the youngest coherent
population of three or more zircons. For samples with
a large population of young zircons, the total number
of zircons contributing to the MDA can exceed 1/3

of the sample. An alternative method calculates the
MDA from the weighted mean of the three youngest
zircon grains in a sample. For most samples, the
difference in MDA calculated by these two methods is
1-3 Ma.

RESULTS

All samples collected on Baranof Island contain some
or all peaks in the Paleocene-Late Cretaceous, Jurassic
or Triassic, and Devonian. Paleocene populations

are found in WB13-03, -16, and -04 (farthest
outboard samples; Fig. 1). These samples also have

a significant Early Jurassic to Late Triassic peak and
a Devonian population. Late Cretaceous peaks are
found in WB13-15, WB-08, ST13-05, and ST13-01,
with Middle to Late Jurassic populations. Devonian
grains are not found in these samples. Paleozoic to
Precambrian grain populations were detected in five
of the seven samples. Precambrian grains (n = 93 for
all of Baranof Island; WB13-03, -16, -04, -15, ST13-
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05) had a noticeable 1800-2000 Ma population. The
two oldest samples (WB13-08, ST13-01) yielded no
Precambrian grains.

The three youngest zircons analyzed from WB13-

08 (farthest inboard in Whale Bay; Fig. 1) yield a
maximum depositional age (MDA) of 79 Ma. The
MDA for WB13-15, -04, -16, and -03 (inboard to
outboard) are 67, 62, 61, and 60 Ma respectively (Fig.
1). The three youngest zircons analyzed from ST13-
01 yield an MDA of 100 Ma, and the three youngest
grains from ST13-05 yield an MDA of 71 Ma.

DISCUSSION

The three main age populations in the U/Pb detrital
zircon data vary slightly across all seven samples
collected on southern Baranof Island. These peaks
include the Paleocene-Late Cretaceous, Jurassic to
Triassic, and the Devonian. The presence of these
three major zircon populations supports previous

Proterozoic Provinces

Coast Mountains
Batholith Paleozoic arc Pan-African (
(Gehrels etal., 2009)  (Nelson&Colpron, 2007) ~ Orogenies

of North America

Whitmeyer&Karlstrom, 2007)
IG__GR MY PA

studies that suggest these sediments are derived from
an active Late Cretaceous to Paleocene arc situated
on a metaplutonic Jurassic basement. The smaller yet
significant contribution from an older Devonian arc in
the younger and most outboard samples also suggests
Devonian source rocks during the Paleocene.

Precambrian grains analyzed from Baranof Island
(n=93) have the highest concentration around
1800-2000 Ma. No Precambrian grains occur in

the farthest inboard samples (ST13-01, WB13-08),
even when samples were high-graded (picked). The
presence of grains 1800-2000 Ma are consistent with
the Paleoproterozoic and Archean modes found in
correlative units along strike in the CPW. These
populations suggest a Northern Laurentian signal

(Fig. 2).

Maximum depositional ages analyzed in this study
range from 97 Ma inboard (ST13-01) to 60 Ma
outboard (WB13-03). From inboard to outboard,
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Figure 2. Comparison of detrital

zircon U/Pb age normalized probability
distributions from the flysch of the
Chugach Prince William Terrane, Alaska.
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MDAs from the weighted mean of three youngest
zircons are as follows: 95, 79, 72, 71, 62, 61, and

60 Ma (Fig. 1). U/Pb detrital zircon results from
Haeussler et al. (2004) show a similar younging
pattern in Sitka Sound, ranging from 100 Ma inboard
(92PHO067) to 67 Ma outboard (92PH062) (Fig. 1).
Haeussler et al. (2003) recognize two belts in Sitka
Sound, a western Campanian-Maastrichtian belt and
an eastern Albian Belt, separated by a ~30 Ma gap (in
MDA) and inferred thrust fault.

The distribution of maximum depositional ages from
this study demonstrates that a third younger belt,
likely Paleocene, occurs in Whale Bay. The three
packages of rock young inboard to outboard: A) an
inboard Albian belt deposited 105-95 Ma; B) an
intermediate Campanian-Maastrichtian Belt deposited
75-65 Ma; C) an outboard Paleocene belt deposited
65-60 Ma (Fig. 1). While these belts are mainly
determined by age, all samples in the Albian belt
yielded no Precambrian zircons. WB13-08 is mapped
in the Campanian-Maastrichtian belt, but the lack of
Precambrian grains suggests it should be included in
the Albian belt. The near continuous deposition from
100 Ma to 60 Ma reflects typical deposition within an
accretionary complex.

~=PWS Orca: Whale Bay Belt (n=555)
——Baranof Paleocene Belt (n=329)

Normalized Relative Probability

1111 1 Plefl AL _Add.':_lf =

L . . . |
0 50 100 150 200 250 300 350 400 450 500
Detrital Zircon U/Pb Age (Ma)

Figure 3. Comparison of detrital zircon U/Pb age normalized
probability distributions for the 60-65 Ma Paleocene belt of the
Sitka Graywacke and the Whale Bay Belt of the Orca Group in
Prince William Sound (Hilbert-Wolf, 2011, this study).

The three belts on Baranof Island can be correlated

to belts in Prince William Sound where the CPW is
well studied. Figure 3 shows correlation in zircon
distribution between the Whale Bay belt of the Orca
Group (69-60 Ma; Hilbert-Wolf, 2012) and the
Baranof Paleocene belt (65-60 Ma; this study). While
further research is needed, U/Pb detrital zircons
suggest the following correlations: McHugh Group
(91-84 Ma; Amato and Palvis, 2010) to the Albian
Belt (95-105 Ma,; this study) and the Valdez Group
(82-69 Ma; Kochelek, 2011 and Bradley, 2009) to the
Campanian-Maastrichtian Belt (65-75 Ma; this study).
Hauessler et al. (2003) also recognize correlation
between the Albian belt and the McHugh Complex,

as well as the Campanian-Maastrichtian belt and the
Valdez Group.

The U/Pb data presented in this study supports the
correlation of along-strike units of the CPW. As
shown in Figure 2, composite detrital zircon signals
for the Shumigan Islands, Kodiak Island, Prince
William Sound, and Baranof Island closely resemble
one another, implying a similar source terrane. All
areas excluding the Yakutat Microplate contain
Phanerozoic peaks in the Paleocene-Late Cretaceous
and Jurassic, with a significant Precambrian signal
1800-2000 Ma, suggesting a Northern Laurentian
signature. The Yakutat Microplate has a Precambrian
signal that matches with a Southern Laurentian
signature, supporting the restoration of the Yakutat
Microplate south of Baranof Island.

CONCLUSIONS

New U/Pb data from detrital zircons from southern
Baranof Island contribute to the overall understanding
of the correlations across the Chugach-Prince William
terrane and its depositional history. This study has
three main findings: 1) The Sitka Graywacke and
metamorphic equivalent are packaged into three
groups younging inboard to outboard: A) an inboard
Albian belt deposited 95-105 Ma; B) an intermediate
Campanian-Maastrichtian Belt deposited 65-75 Ma;
C) an outboard Paleocene belt deposited 60-65 Ma.

2) The youngest and most outboard Paleocene belt
(60-65 Ma) on Baranof Island correlates to the Whale
Bay belt of the Orca Group in Prince William Sound.
3) Precambrian grains suggest a Northern Laurentian
signal for the CPW extending to Baranof Island,
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supporting the restoration of the Yakutat Microplate,
with a Southern Laurentian signal, south of Baranof
Island.
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