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Background
LGM Ice Sheets

Figure Credit to 
Gowan et al., 2021 
(Figure 3). 

~2.6 Ma ebb and flow 
of continental ice 
sheets

~25,000 years ago for 
LGM and maximum LIS 
extent



Background

Figure Credit: Blackenburg & Willenbring, 2014.

26Al/10Be



Problem

Figure Credit: Bendle 2020 
https://www.antarcticglaciers.org



Problem



Objectives

● Is there evidence for deep erosion by the LIS during the LGM (i.e., 
near-zero nuclide concentrations) and what does this suggest 
about its basal thermal conditions?  
  

● Do different sources of sediment have different cosmogenic 
nuclides concentrations and 26Al/10Be ratios?

● Do depressed 26Al/10Be ratios in terrestrial sediments support 
LeBlanc et al.’s (2023) inference from marine sediments that the 
LIS rarely deglaciated  during the last million years?



Approach



Fieldwork





Sample Processing











Preliminary Results



Figure 1A: 2022 Sample Locations 
Figure 1B: Regional View

A. Location of sample sites in geographical span of historic LIS extent. Layers of LIS extent provided from findings in Dalton et al,. 
2020. Each LIS extent layer corresponds to a different calibrated age in ka (see legend).
B. A closer view of sample sites and their overlaid historical LIS extent layers. Samples are color coded by type for both figures. 
Labels on each sample site show concentration of 10Be (*104) in atoms/gram of quartz. 



Figure 6. 
Concentration of 
10Be Sorted by 
Sample Type

Error bars represent 1 
standard deviation 
analytical 
uncertainty. 



Figure 2. 26Al/10Be 
Ratios for Each 
Sample Site

Prior work suggests 
deglaciation 
between 10 and 8 
ka (LeBlanc et al., 
2023; Ullman et al., 
2016; Couette et al., 
2023). 
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Figure 3. Box and 
Whisker Plot of 
Nuclide Ratios

The red line indicates 
the nominal 
production ratio at 
high latitudes. Error 
bars show 1 standard 
deviation analytical 
uncertainty. 

https://bit.ly/3A1uf1Q
http://bit.ly/2TyoMsr
http://bit.ly/2TtBDfr


Figure 7. Comparison 
of My Data with 
Previous Publications

Couette et al.’s (2023) data 
comes from sampled 
bedrock outcrops within 
the historical range of the 
Quebec-Labrador Ice 
Dome (n=37). 
Ullman et al.’s data (2016) 
data consists of 10Be 
concentrations from glacial 
erratics on LIS moraine 
systems (n=50).



● No statistically significant difference between 
the means of deglacial and modern sample 
10Be concentration (p=0.14, 𝝰 = 0.05)

● 5 samples are below the nominal 
production ratio 

● 10Be concentrations are too high to be 
explained by production during this 
interglacial alone

Summary



Implications



Inheritance of 10Be?

● If glacial erosion were deep, deglacial nuclide concentrations would 
be extremely low

● Since deglacial nuclide concentrations are higher, 10Be was likely 
inherited from past interglacial exposures (before the final retreat of 
the LIS)

● These deglacial concentrations suggest that the LIS did not deeply 
erode sediment and bedrock exposed to cosmic radiation during prior 
interglacials

● Deglacial nuclide concentrations are too high at depth of sampling to 
be created after the final retreat of the LIS based on a production rate 
of ~5 atoms/(g*yr)



Figure Credit:
https://www.heartofavalonia.org



Next Steps

● Sampling challenges 
○ Wildfires
○ New field site 

● Alaska 
● Extraction timelines
● Interpretation and 

writing
● Finding the story 
 



Timeline
Semester Tasks Complete?

Summer 2022 - Collect field samples
- Clean and start sample prep. 

Yes

Fall 2022 - Complete sample cleaning and 
preparation 

Yes

Spring 2023 - Sample extraction
- Data analysis 

Yes

Summer 2023 - Collect second round of samples 
- Continue data analysis

- Delayed field work due to wildfires
- Partially 

Fall 2023 - Complete analysis
- Begin writing 
- Present Progress Report

- Partially
- Yes

Spring 2024 - Continued data analysis (for new 
samples)
- Complete writing 

No

Summer 2024 - Finish and defend in summer No



Thank You


