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Paired analyses of in situ-produced °Be and *Al provide direct age estimates for glacial
deposits in the Pangnirtung Fjord region, southern Cumberland Peninsula, Baffin Island (Fig 1.).
Our glacial chronology of the area is based on thirty-seven gneissic boulder samples and six
samples of ice-molded gneissic bedrock that yield late Wisconsinan exposure ages (Fig. 2).
Specifically, the prominent Duval moraines, previously estimated to be early Wisconsinan (100-60
ka; Dyke, 1977, 1979) in age, formed during the late Wisconsinan, between 25 and 10 ka
(Marsella et al., 1996) and represent a significant ice advance on southern Cumberland Peninsula. -
Because the Duval moraines appear to mark the most extensive ice advance in the area, their age is
important for constructing regional glacial chronologies and determining the timing and extent of
the last glaciation. '

Numerous cosmogenic isotope measurements allow us to revise prior estimates of the
timing and extent of glaciation in the Pangnirtung Fjord area (Fig. 2.). Extensive ice filled
Pangnirtung Fjord and advanced to the Duval morainal position at least 25,000 years ago. The
Duval moraines were deposited during a long-lived (~15,000 years) ice advance in the late
Wisconsinan. At about 10,000 years, ice retreated from the Duval moraines. Just prior to that
time ice also retreated from the mouth of Kingnait Fjord. A large glaciomarine delta at 99-m a.s.l.
formed along Kingnait Fjord between 11,000 and 10,000 years ago as meltwater and sediment
drained across the foreland from the Duval morainal position. Following the deposition of this
delta, the ice appears to have retreated rapidly, producing at least two recessional moraines before
retreating from Pangnirtung Fjord. Ice filling the Kolik tributary valley appears to have retreated
just prior to the fjord ice.

Extensive ice, filling Pangnirtung Fjord, represents an expansion of the Penny ice cap; ice
from Pangnirtung Fjord may have merged with expanded Laurentide ice in adjacent Cumberland
Sound (Jennings, 1993; Jennings et al., 1996). The observation that none of the Duval moraines

. slope down towards the fjord shores suggests that the two ice masses merged. The ice in
Cumberland Sound advanced beyond the sound before 14,000 years ago, but had retreated into the

sound by about 10,200 years ago (Jennings et al., 1996). Ice retreat from the Cumberland Sound
area may have initiated the rapid retreat of ice in Pangnirtung Fjord, and possibly Kingnuit Fjord
by causing rapid down-draw and ice calving at the fjord mouths.

Our revised chronology of the Pangnirtung region, based on cosmogenic exposure dating,
demonstrates that on southeastern Baffin Island, ice extent was not restricted to the fjord heads,
that an expanded Penny icecap filled the fjord during the late Wisconsinan at the same time as _
Laurentide ice filled adjacent Cumberland Sound (Jennings et al., 1996), that the maximum extent
of ice occurred during the late Wisconsinan, and that ice filled the fjord for approximately 15,000
years before rapid retreat at approximately 10 ka.

The temporal and spatial distribution of cosmogenic exposure ages from the Pangnirtung
Fjord area not only indicates that the late Wisconsinan margin was far more extensive than
previously believed, but also provides evidence suggesting that observed weathering zones were
produced through differing basal ice regimes, and that the morphologically distinct Duval moraines
do not mark a significant chronological boundary. Our study demonstrates the utility of
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cosmogenic isotopes for dating and distinguishing glacial features produced during the
Wisconsinan, provides evidence supporting an expanded northeastern margin of the Laurentide
icesheet, and suggests that while warm-based ice actively eroded the fjord and valleys, cold-based
ice may have persisted in regions above 700 m a.s.1.
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Figure 1 Location map of Baffin Island (inset) and Pangnirtung Fjord field area on southeastern
Cumberland Peninsula, Baffin Island. Black line segments represent Duval moraines; large black
arrow indicates large meltwater channel that drained from Duval moraines to form delta (black).
CP=Cumberland Peninsula, PF=Pangnirtung Fjord; KF=Kingnait Fjord; P= Pangnirtung hamlet;
D=Mt. Duval; DR= Duval River; KR=Kolik River; TL=Tasikutaaq Lake; Al.=Amarok Lake;
UL=Ukalik Lake; PP=Pangnirtung Pass; 99-m delta labeled. :
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Figure 2. Al vs "Be model exposure ages (ka) for gneissic boulder and bedrock samples from
glacial features in the Pangnirtung Fjord region. Dashed line represents 1:1 ratio of *Al and '°Be
model ages; r=0.98 - '
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