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demise is not well understood, particularly at high elevations east of its ocean-terminating margin. We
present 1°Be exposure ages from two high-elevation sites in southern and central British Columbia that
help constrain the time of initial deglaciation at these sites. We sampled granodiorite erratics at eleva-
tions of 2126—2230 m a.s.l. in the Marble Range and 1608—1785 m a.s.l. in the Telkwa Range at the
western margin of the Interior Plateau. The erratics at both sites are near ice-marginal meltwater
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Co};dilleran Ice Sheet channels that delineate the local ice surface slope and thus the configuration of the ice sheet during
Be-10 exposure dating deglaciation. The locations of the erratics and their relations to meltwater channels ensure that the
Deglaciation resulting '°Be ages date CIS deglaciation and not the retreat of local montane glaciers. Our sample sites

emerged above the surface of the CIS as its divide migrated westward from the Interior Plateau to the
axis of the Coast Mountains. Two of the four samples from the summit area of the Marble Range yielded
apparent exposure ages of 14.0 + 0.7 and 15.2 + 0.8 ka. These ages are 1.8—3.0 ka younger than the well-
established ILGM age of ca 17 ka for the Puget lobe of the CIS in Washington State; they are 1.7 ka
younger than the ILGM age for the Puget lobe if a snow-shielding correction to their uncertainty-
weighted mean age is applied. The other two samples yielded much older apparent exposure ages
(20.6 + 1.4 and 33.0 + 1.5 ka), indicating the presence of inherited isotopes. Four samples collected from
the summit area of the Telkwa Range in the Hazelton Mountains yielded well clustered apparent
exposure ages of 10.1 + 0.6, 10.2 + 0.7, 10.4 + 0.5, and 11.5 + 1.1 ka. Significant present-day snow cover
introduces a large uncertainty in the apparent exposure ages from this site. A snow-shielding correction
based on present-day snow cover data increases the uncertainty-weighted mean exposure age of the
Telkwa Range erratics to 12.4 + 0.7 ka, consistent with deglacial *C ages from areas near sea level to the
west. Our exposure ages show a thinning of the southern portion of the CIS shortly after the ILGM and
persistence of a remnant mountain ice cap in the central Coast Mountains into the Younger Dryas
Chronozone. Our data also show that the summit area of the Marble Range was ice-covered during the
ILGM. The presence of an ice body of considerable dimension in north-central British Columbia until, or
possibly even after, the Younger Dryas highlights the need for geomorphological and geochronological
studies of the ice dispersal centre over the Skeena Mountains in northwest British Columbia and the
need for better understanding of the response of the CIS to Lateglacial climate fluctuations.

© 2014 Elsevier Ltd. All rights reserved.

1. Introduction

— The evolution of Earth's climate during the Pleistocene was the
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1 1468 16 42 30 discovered feedbacks in the climate system and has long been a

2 11604 291 4924. focus of scientific study. An important aspect of this scientific

http://dx.doi.org/10.1016/j.quascirev.2014.06.027
0277-3791/© 2014 Elsevier Ltd. All rights reserved.


Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
mailto:martin.margold@durham.ac.uk
http://crossmark.crossref.org/dialog/?doi=10.1016/j.quascirev.2014.06.027&domain=pdf
www.sciencedirect.com/science/journal/02773791
http://www.elsevier.com/locate/quascirev
http://dx.doi.org/10.1016/j.quascirev.2014.06.027
http://dx.doi.org/10.1016/j.quascirev.2014.06.027
http://dx.doi.org/10.1016/j.quascirev.2014.06.027

194 M. Margold et al. / Quaternary Science Reviews 99 (2014) 193—202

I \ I I \
135°W b \ 130°W 125°W
I 57°N ‘\ Skeena
5 & P
! Mountains
U
Q
Omineca
Mountains
s QHazelton % A\
. ()] Telkwa ‘\
I— 54°N s Mts. DRange | t .
Queen % | Fig.3a nterior
& Nechako
Charlotte X
Plateau
Islands

Plateau

Marble
O Range
Fig. 2a

Howe
Sound

Fraser
Lowland

Puget
Sound

— 51°N
%,
— 48°N
Legend _ Ice divide -
/ ILGM
s .
Ice margin \ Deglaciation
(hypothetical)
\\ Ice margin (known)
100 km
N

130°W 125°W
| |

| 23 A —~

Fig. 1. (a) Location of the study area. Outlined are the ILGM extents of the Cordilleran Ice Sheet (CIS) and the Laurentide Ice Sheet (LIS), which includes the Innuitian Ice Sheet (after
Dyke et al., 2003; Kleman et al., 2010; generalised). (b) Physiography of the study area and ice geometries at the local Last Glacial Maximum (ILGM; dark blue ice divide after Clague
and Ward, 2011) and early during deglaciation (grey ice divide after Margold et al., 2013b). Locations of the sample sites (Figs. 2a and 3a) and the area shown in Fig. 5 are indicated
by black rectangles. (For interpretation of the references to colour in this figure legend, the reader is referred to the web version of this article.)

endeavour is the study of receding ice sheets that once covered
large areas of the mid-latitudes of the Northern Hemisphere. The
Cordilleran Ice Sheet (CIS), which covered British Columbia and
southern Yukon Territory and extended into Alaska, Northwest
Territories, the conterminous United States, and Alberta, is one of
the least understood of the Pleistocene ice sheets, and relatively
little is known about the pattern and timing of its demise at the end
of the Pleistocene (Clague, 1981; Jackson et al., 1991; Ryder and
Maynard, 1991; Ryder et al, 1991; Menounos et al, 2009;
Margold et al., 2013a, 2013b). In this paper, we build on our
recent efforts to reconstruct and date retreat of the CIS in southern
and central British Columbia based on geomorphological evidence
and cosmogenic exposure ages from relatively unexplored moun-
tain settings.

The CIS covered all of British Columbia, except for mountain
nunataks, at the peak of the last glaciation, termed the Fraser

Glaciation in British Columbia (Marine Oxygen Isotope Stage (MIS)
2; Fig. 1; Clague, 1981, 1989; Clague and Ward, 2011). It advanced
over the northeast Pacific continental shelf and reached the eastern
and northern shores of the Queen Charlotte Islands shortly after 21
14¢ ka® (Blaise et al., 1990). Its southwest margin reached the shelf
edge southwest of Vancouver Island at about 19.5 cal ka (Cosma
et al,, 2008). The local Last Glacial Maximum (ILGM) has been
dated to about 17 ka in Yukon Territory (Stroeven et al., 2010, 2014)
and to about 17.0—16.6 cal ka at its limit in southern Puget Lowland,
Washington (Porter and Swanson, 1998). The relatively sparse
chronological information for the eastern sector of the CIS indicates
that it coalesced with the Laurentide Ice Sheet sometime between

3 1C ka — non-calibrated radiocarbon age; cal ka — calibrated radiocarbon age;
ka — cosmogenic exposure age.
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