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Precisely documenting glacier ice volume and geometry, and 
the timing and rate of ice marginal retreat in Atlantic Canada 
is important for the reconstruction of past climate changes, 
evaluating the role of glaciers in epierogenic uplift and shelf sedi-
mentation, and understanding lithospheric responses to sudden 
glacier loading and unloading. Glaciation of the Peggy’s Cove 
region during the last glacial advance streamlined the bedrock 
into stoss-lee ridges and deposited large granodioritic boulders. 
The interaction between coeval ice retreat and sea level is not yet 
fully understood in this region. Ice is thought to have persisted 
until 11.0 kyr (non-calibrated 14C), or 13.1 to 12.8 kyr calibrated 
14C. These ages are taken from sample sites far removed from the 
Peggy’s Cove region and there is a lack of adequate time control. 
However, the boulders may have been deposited after a local re-
advance during the Younger Dryas. 

Cosmogenic 10Be and 26Al produced in situ in quartz will be 

used to determine the deglacial history and net glacial erosion 
thickness in the Peggy’s Cove region. The terrestrial in situ cos-
mogenic nuclides (TCN) are products of the interaction between 
secondary cosmic rays and exposed minerals near Earth’s surface. 
Sampled coarse-grained granodioritic boulders have > 2m diam-
eter, have horizontal (2s) surfaces, experienced no vegetation 
cover, have little probability of snow cover, have not rolled since 
deposition, and exhibit weak indications of weathering. Bedrock 
samples with similar exposure attributes are taken adjacent to 
four sampled boulders. Sample preparation is done in two parts: 
physical processing and chemical processing. Physical processing 
is used to crush, grind, and sieve the samples to obtain 600 g of the 
optimum grain size, 350-500 µm, to be used in the chemical pro-
cessing. Chemical processing requires the separation and isolation 
of Be and Al from the sample. The ca. 1.5 mg of BeO and Al2O3 
powders are then loaded into metal targets and sent to a particle 
accelerator for measurement of the ratio of cosmogenic isotope 
to a stable isotope (typically ca. 10–12 to 10–15). Measurements 
of the stable Be and Al abundances are completed at Dalhousie 
Metallurgic Engineering AAS.

The reduced data (concentrations of TCN in quartz) provide a 
means of estimating the duration of exposure since deglaciation 
to within 1 kyr (total uncertainty, 1s). Combined with a glacial 
geology map compiled at 1:20,000, the results will help determine 
the timing and rate of ice marginal retreat, sea level involvement, 
and paleoclimate infl uences. The glacial geology and deglacial 
chronology will complement nearby offshore records to improve 
our understanding of Maritime glaciation and deglaciation during 
the late Pleistocene. A total thickness of bedrock removed from 
streamlined ridges will be calculated by comparing the 10Be and 
26Al concentrations of the boulders and adjacent bedrock surfaces. 
The bedrock concentrations will be higher than the mean boulder 
concentration if glacial erosion of the bedrock did not completely 
strip the surface to remove TCN produced prior to the last glacial 
cover. The differences between the concentrations in boulders and 
bedrock will be proportional to the thickness of bedrock removed. 
For glacial removal of more than 3 m, the boulders and bedrock 
surfaces should have equivalent TCN abundances. 
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