Developing MeHg:THg conversion ratios in top country foods
contributing to Hg exposure among Indigenous communities in Canada
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RESULTS

INTRODUCTION

• Total mercury (THg) is comprised of organic methylmercury (MeHg)
and inorganic mercury (IHg)
• MeHg is more toxic than IHg due to its high bioavailability via the
gastrointestinal tract (Mergler et al. 2007)
• Most biomonitoring programs measure THg only and often assume
that 100% of THg is MeHg for risk assessment
• This may result in an overestimate of MeHg and associated risk,
particularly in fish (Clémens et al. 2012)
• As a result, this may lead to lower consumption of country foods by
First Nations and Inuit due to overestimated risk

Examples of birds included in this study: Arctic tern (left) and
Double-crested cormorant (right) (Sources: PNGkey, PngFind)

Identified top country foods included in literature search
n=88
Published literature
n=35*

Grey literature
n=0

Personal databases
n=3

• *No published literature on mushrooms in Canada, but n=2 studies
from Europe were included as this is an important traditional food
• Plant, Fungi, Benthic species all have very low MeHg:THg (<15%)
• Only tissues with >1 observation are shown below
Walleye, an important traditional food
included in this study (Source: PNGitem)

Figure 6. MeHg:THg ratio in tissues of 20 bird species (n=299).

Figure 2. MeHg:THg ratio in tissues of 8 freshwater fish species (n=482).

Figure 1. Examples of country food: ringed seal meat (top left), whitefish (top
right), moose liver (bottom left), cranberries, grayling (bottom right) (Sources:
Canadian Encyclopedia; First Nations Food, Nutrition & Environment Study).

Figure 7. Tukey multiple comparison (95%) of MeHg:THg in bird tissues.

• Levene’s test: all p-values > 0.05 → equal variances between groups
• ANOVA: all p-values < 0.05 → difference between tissues is significant

OBJECTIVE

• Review reported MeHg and THg concentrations to develop species
and tissue specific conversion factors between MeHg and THg
• Hypothesis: there are constant MeHg:THg ratios for a given tissue of
a species that can be estimated by statistical modelling

DISCUSSION

Figure 3. Tukey multiple comparison (95%) of MeHg:THg in fish tissues.

METHODOLOGY
1) Identification of top country foods:
• Scanned results of the Inuit Health Survey (2007, 2008) and the
First Nations Food, Nutrition & Environment Study (2007-2019)
• Sought input from Health Canada & Mercury Resource Group
2) Meta-analysis:
• Conducted search for (1) Published literature in Scopus, Web of
Science, (2) Grey literature, government reports/databases, (3)
Personal databases from prominent Hg researchers in Canada
• Inclusion criteria: published in the last 20 years (2000-2020), must
report THg and MeHg in tissue in wild populations (i.e., not
captive), samples must be collected in Canada
3) Data extraction/cleaning:
• Species data was compiled into Excel (i.e., location, collection year,
species, tissue, mean age, sex, mean weight, sample size, THg
concentration, MeHg concentration, etc.)
• All concentrations reported in dry weight were converted to to µg/g
wet weight ± SD using a % moisture
4) Statistical analysis:
• Exploratory data analysis using boxplots and scatter plots
• Analysis of variance (ANOVA) to determine if there is a difference in
the MeHg:THg ratio between species and tissues
• All analysis was completed in R 4.0.2
Examples of mammals included in this study: Beluga whale
(left) and Polar bear(right) (Sources: PNGitem, HiClipart)
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Figure 4. MeHg:THg ratio in tissues of 11 mammal species that vary in
trophic level, age, and size (n=2065).

• Liver ratio relatively low, muscle ratio relatively high compared to
other tissues in all 3 species categories
• Ratios for each mammal tissue follow a similar trend across most
mammal species analyzed
• Significant difference between tissues: all 3 in fish; liver-brain, muscleliver in mammals; egg-brain, feathers-brain, liver-feathers in birds
• Fur, hair, feathers not normally consumed but may be related to
MeHg in other tissues that may be consumed
Limits of the analysis:
• Some tissues required a standard % moisture for conversion which
may have been different from the actual % moisture
• Some tissues/species were removed from the data frame upon
conversion; further data cleaning will be required for future analyses
• Small sample sizes for some tissues/species

CONCLUSION

• These MeHg:THg conversion ratios will provide more accurate MeHg
exposure risk assessment in Indigenous communities in Canada
• Foods with higher MeHg:THg: mammal brain and skin, bird eggs, and
muscle tissue across all 3 species categories
• Future work: GIS-based mapping to spatial patterns using ArcGIS
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