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Objective: 

To develop the capacity 
to plan and adapt to 
riverbank erosion and its 
consequences in the 
Yukon River Basin

Geochemistry 
and 

Microbiology

Bank 
Erosion

Community 
Involvement

Specifically 
focused on 

Mercury!



Global Mercury Cycle with Major Reservoirs

Figure: Schuster et al 2018



Global Mercury Cycle with Major Reservoirs

Figure: Schuster et al 2018
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755 Gg Hg 
in top 1 m

240 Gg Hg 
in top 1 m

Estimates of Mercury in Arctic Permafrost

2018

2020

6 cores

2018 184 Gg Hg
in top 1 m

13 cores and 7 sites



Organic Carbon Stock Map (Schuur et al. 2015) Mercury Stock Map (Schuster et al 2018)

Existing studies maps of Arctic 
soil OC (see below) + use 
Hg/OC data → maps of soil Hg 
across entire Arctic!

NEED MORE 
SAMPLES!



This study asks:

1. Can we better constrain Arctic soil mercury 

inventories by systematic sampling across a major 

river floodplain? How variable are Hg stocks across a 

floodplain? 

2. To what extent is the mercury in floodplain 

permafrost mobilized as that permafrost thaws and is 

eroded by rivers? 



Field Sites: 
Yukon River 

Basin

Huslia Beaver● Discontinuous permafrost

● Distinct sediment properties

○ Huslia - coarse sand 

○ Beaver - gravel

● Varying levels of:

○ Flooding

○ Erosion 

○ Permafrost thawing



Smith et al. Environ. Res. Lett. (2024)

2022
Sediment 
Samples

 
n = 413

Bars n = 29
Banks n = 56



Collecting Sediment Samples

Photo Credits: Madison Douglas



Taking sedimentological and 

geomorphological measurements

Photo Credits: Isabel Smith and Emily Seelen



Sediment
Analysis
Results

49 ± 27
39 ± 16

43 ± 30

67 ± 57

98  ± 6

5.4 ±3.9

4.2 ± 2.5

1.6 ± 0.9

0.975 ± 1.025

0.621





1. Can we better constrain pan-Arctic soil mercury inventories by systematic 

sampling across a major river floodplain? And how variable are Hg stocks across 

a floodplain? 

1. Can we better constrain pan-Arctic soil mercury inventories by systematic 

sampling across a major river floodplain? And how variable are Hg stocks 

across a floodplain? 



River Morphology

Figure Credit: Patricia Kokkinos

Point 
Bar

Cut 
Bank

Huslia
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Huslia

Geyman et al. Arctic Data Center (2024). 
Basemap: Google Earth






Bank Stock Reconstruction



Mercury 
Stocks

p < 0.001 p < 0.001



This study asks:

1. Can we better constrain Arctic soil mercury 

inventories by systematic sampling across a major 

river floodplain? How variable are Hg stocks across a 

floodplain? 

2. To what extent is the mercury in floodplain 

permafrost mobilized as that permafrost thaws and is 

eroded by rivers? 



Particulate Hg Flux Model



Mercury Fluxes

(Deposition)   (Erosion) 

43% of the  
Yukon-wide 

Hg flux per km 
river reach

22% of the  
Yukon-wide 

Hg flux per km 
river reach



Conclusions

● THg and RHgC show trends with substrate composition.

● Environmental factors, like substrate composition, should be 

incorporated into future Hg models

● Understanding sediment erosion and deposition is critical for assessing 

changes in Hg transport at least on short time scales.
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