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v As part of a long-term community-based monitoring project, this 
study is primarily focused on the concentrations and trends of 
mercury (Hg) in burbot (Lota lota) harvested from the Mackenzie 
River by residents of Fort Good Hope, NT. 

v Contaminants such as Hg can biomagnify across trophic levels and 
bioaccumulate in country foods, including burbot, which is typically 
consumed seasonally by community members. The purpose of this 
study is both to establish a baseline dataset as well as to inform the 
community of Fort Good Hope and regional health authorities 
about consumption safety and guidelines.

v Impacts of warming in the Mackenzie River drainage basin over 
previous decades include warmer ambient temperatures affecting 
surface water temperatures and flow, changes in precipitation with 
increased rain and evapotranspiration, the thawing of permafrost 
with increasing microbial activity, and releases of nutrients and Hg 
to surface waters.

Methods

Results

v A total of 855 burbot were harvested between 1985 and 2022, 
typically collected annually and during the winter. Collections are 
organized by the Fort Good Hope Renewable Resources Council 
and burbot are shipped whole and frozen to the University of 
Manitoba for processing.

v Burbot are measured for morphometrics, aged via otolith, and 
analyzed for total Hg (THg) in dorsal muscle and liver. A subset was 
also analyzed for bulk stable isotopes (δ13C and δ15N). The study is 
an extension of the monitoring program described by Carrie et al. 
(2012) that correlated increasing Hg with increasing algal carbon.

v Two metrics of fish health were used to evaluate the condition of 
harvested burbot. Body condition was estimated using Fulton’s K = 
100*W/L3, where W is the whole body, or round weight, (g) of the 
burbot and L is the fork length (mm). Liver Index (LI) was 
calculated as 100*L/W, where L is liver weight (g) and W is the 
round weight (g). 

Conclusions

v Body condition of males and females remained constant from 1985 to 2022, suggesting that environmental conditions and availability of food items 
remained favorable for the population. However, the liver index indicated that the size of the liver relative to the total body weight declined since 2000. 
Liver is the primary site of lipid storage in burbot and the decline in size may be related to early signs of changes in the diet or the adverse health effects of 
increasing Hg levels in the population.

v The mean concentration of Hg in burbot muscle rose from 0.35 mg/kg ww to over 0.5 mg/kg ww between 1985 and 2022. Hg concentration in muscle 
varied significantly (p<0.05) with age, harvest year, and sex. Hg concentration increased to a greater extent in males, doubling in grouped data between 
1985-1990 and 2020-2022, while the ages of harvested burbot remained constant. Over the same period (1985 – 2022), the proportion of the burbot 
population exceeding Health Canada guidelines for Hg (0.5 mg/kg ww) increased from 0% to approximately 50%. If the trend continues, most of the 
harvested burbot will exceed 0.5 mg/kg ww within a few years.

v The decline in δ15N in both male and female burbot between 1985 and 2022 indicates that the burbot are feeding at a lower trophic level or that the 
riverine aquatic community has changed significantly during that time. Dietary data are not available for the burbot population in this region of the 
Mackenzie River but the declining δ15N may indicate a change in major food sources (e.g., consuming more lower trophic levels species such as whitefish) 
in recent decades.      

v Preliminary conclusions of the study are that the increases in Hg concentration in burbot reflect changes in Mackenzie River water chemistry and, 
possibly, the aquatic community. These changes are the result of variations in the terrestrial and freshwater environment from a warming climate. Hg has 
been shown to be released with nutrients and dissolved organic matter from thawing permafrost and thaw slumps, discharging ground water, increased 
precipitation in the form of rain, and increasing surface flow (Bring et al., 2016; DeBeer et al., 2015; DeBeer et al., 2021; Vonk et al., 2015).

Figures 1 (left) and 2 (right). Temporal trends of THg in burbot muscle (1) and liver 
(2) between 1985 and 2022. The THg concentration in muscle and liver are highly 
correlated. The data are fitted with a second-degree regression line, and the 
increase is greater in males than in females. 

Figure 3. Proportion of the sample 
population relative to the Health Canada 
guideline for Hg (0.5 mg/kg ww). The two 
sexes are compared equally, although 
males started lower in the earlier years.

Figure 4. Trends in δ15N in burbot from 
1995 to 2022. Data are corrected for age. 
Both male and female burbot declined in 
δ15N over the period.    
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