
Copyright © Atlantic Geology 2012AGS Abstracts - 38th Colloquium & Annual General Meeting 2012

Atlantic Geology       Volume 48      2012.. 37

Cumberland Peninsula has been a key location for the 
development of many conceptual models of polythermal ice 
dynamics and Laurentide Ice Sheet extent. These models 
are still debated owing to limitations of dating and poor 
knowledge of the inception and evolution of ice sheets 
throughout the Quaternary.

Cosmogenic 10Be and 26Al concentrations on the surface 
of high elevation tors on coastal and interior summits 
indicate that all but one location (67.7°N, 64.2°W) have 
been covered by glacier ice. Interestingly, samples collected 
within confined regions reveal increasing burial durations 
with increasing altitude, suggesting longest coverage by ice 
caps and supporting a model of altitudinal control of ice 
cap initiation. The majority of analyzed samples yielded 
considerably old exposure durations (minimum single 
nuclide ages between 117–240 ka (10Be, n = 12)), eight 
samples have much younger ages [38.3–96.0 ka (10Be)], 
whereas three samples revealed much older ages [311–564 
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ka (10Be)], in agreement with previous TCN studies on 
Cumberland Peninsula. However, because the 26Al/10Be 
(range 2.73–6.57) of all but one sample indicate significant 
burial durations (minimum burial of 1.4 Ma to 50 ka) the 
apparent single nuclide ages are considered uninterpretable.

The approach to this common problem of interpreting 
complex exposure histories in glaciated regions is to collect 
samples from multiple surfaces of the same jointed tor 
outcrop, to demonstrate that inter-fiord uplands have been 
modified by glacial plucking. Fresher surfaces with less 
pronounced weathering features (interpreted to be more 
recently plucked) yielded slightly higher 26Al/10Be and lower 
isotope concentrations than more weathered surfaces in 
all areas. Plausible complex exposure histories involving 
several plucking events are modelled using local ice cover 
histories interpreted from marine sediment and Greenland 
ice core records. The model shows that the 26Al/10Be varies 
considerably throughout multiple exposure and burial 
episodes. The variation does not only depend on the 
duration of individual exposure and burial events, but on 
the influence of deeply penetrating muons which generate a 
higher 26Al/10Be than their spallogenic counterparts. A more 
deeply buried and thus more often plucked surface has a 
consistently higher isotope ratio than a shallower surface. 
This has implications on interpretations of previously 
published ratios in similar environments. Not only do the 
observed 26Al/10Be verify predominately a cold-based basal 
thermal regime on inter-fiord uplands, slight differences in 
26Al/10Be from different surfaces imply glacial modification 
of tor outcrops by episodic plucking events. The simulated 
exposure histories indicate that the last plucking event more 
likely occurred during Oxygen Isotope Stage 4 or 6 than 
during Stage 2. This result reconciles many of the apparently 
incompatible observations and disparate conceptual models 
for ice sheet cover of Cumberland Peninsula and other high 
latitude coastal highlands. 
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