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EXECUTIVE SUMMARY

This report summarizes the findings of a collaborative study on fish from two lakes in the Little
Salmon/Carmacks First Nation (LSCFN) traditional tettitory: Braeburn and Frenchman lakes. LSCFN
expressed curiosity regarding tissue metals concentrations in fish harvested from these lakes, as they are

commonly accessed by community members for subsistence fishing. They also expressed a desire to collect
information on general fish health and condition, including physical parameters (e.g., fish age, size) and other
fish health parameters (e.g., abnormalities and parasites) with an aim to develop an understanding of baseline
condition of fish in these lakes. EDI Environmental Dynamics Inc. (EDI) was retained to collaborate with
LSCEN and develop a fish health study on these lakes.

Fieldwork on Braeburn Lake was conducted by an EDI fish biologist and LSCFN community members on
October 11, 2025, and on Frenchman Lake on November 7, 2025. On Braeburn Lake, a total of 18 lake
whitefish and two northern pike were assessed, and on Frenchman Lake five northern pike and one lake trout
were assessed. All captured fish appeared to be in good health with no visible abnormalities.

Tissue samples from Braeburn Lake included muscle and liver, and on Frenchman Lake included muscle,
liver, and gonads; these tissues were collected and submitted for laboratory analysis of total metal
concentrations. The results were compared against available guidelines from various sources, including Health
Canada, the Canadian Food Inspection Agency, the European Commission, and the British Columbia Ministry
of Environment.

In both lakes, and for all species, majority of metals were in very low concentrations and not of concern for
the consumption of fish. The metals with a low-risk rating included arsenic, cadmium, copper, and lead.
Mercury is the only metal that is considered a moderate risk for fish in both lakes. Mercury is a key concern
because it bioaccumulates (increases with a fish's age) and biomagnifies (increases at higher levels of the food
chain). Unlike other metals, mercury accumulates in the muscle tissue. Mercury results are provided in more
detail for each lake and species below.

Mercury in Braeburn Lake (lake whitefish n = 10; northern pike n = 2):

e Lake whitefish: The average mercury concentration in lake whitefish muscle tissue was
0.079 mg/kg ww, which is below the frequent consumer guideline of 0.2 mg/kg ww. Up to 1.152
kg of lake whitefish can be safely consumed by a 70 kg adult human.

e Northern pike: Mercury concentrations the two captured northern pike were considerably higher,
averaging 0.303 mg/kg ww, which is above the frequent consumer guideline of 0.2 mg/kg ww,
but below the commercial sale guideline of 0.5 mg/kg ww. Up to 0.300 kg of northern pike can
be safely consumed weekly by a 70 kg adult human, based on the two fish analyzed.
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Mercury in Frenchman Lake (northern pike n = 5; lake trout n = 1):

e Northern pike: The average mercury concentration in northern pike muscle tissue was
0.815 mg/kg ww, exceeding the frequent consumer guideline of 0.2 mg/kg ww. Up to 0.112 kg of
northern pike can be safely consumed weekly by a 70 kg adult human.

e Lake trout: Mercury concentrations in the muscle of the single lake trout captured exceeded the
frequent consumer guideline of 0.2 mg/kg ww and the commercial sale guideline of 0.5 mg/kg
ww. This lake trout was 38 years old and had a considerable amount of mercury bioaccumulated,

at 1.860 mg/kg ww. As such, a fish of this size and age had a weekly safe consumption limit of
0.049 kg for a 70 kg adult human.

The study concludes that fish from Braeburn and Frenchman lakes are generally safe for consumption.
Arsenic, cadmium, copper, and lead were all found at low-risk levels. The main concern is with mercury
concentrations in older, larger northern pike and lake trout, which present a moderate risk for consumers.
The best way to offset the risks associated with mercury concentrations is to consume fish smaller than 65 cm,
ot limit the amount of weekly consumption of fish larger than 65 cm.

Based on these findings, this report recommends that community members limit their consumption of large
(>65 cm), older northern pike and lake trout from Braeburn and Frenchman lakes to minimize mercury
exposure. Younger, smaller northern pike and lake trout (<65 cm) are a safer option for frequent
consumption; this recommendation is in line with the current Yukon Government advice regarding mercury
and fish consumption.
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ACRONYMS, ABBREVIATIONS AND UNITS

Acronym/Abbreviation/Unit = Definition

< less than

> greater than

* plus or minus

% percent

pg/ke micrograms per kilogram

cm centimetre

mm millimeter

ha hectare

g gram

kg kilogram

mg/kg ww milligrams per kilogram wet weight
e.g., for example (Latin exempli gratia)
ie., that is (Latin 7 es?)

GPS Global Positioning System

LSCFN Little Salmon/Carmacks First Nation
EDI EDI Environmental Dynamics Inc.
EFSA European Food Safety Authority
FDAR Food and Drugs Act and Regulations
1D Identification

PTWI provisional tolerable weekly intake
RSC Revised Statute of Canada

TDI tolerable daily intake
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Table 1. Fish tissue metals guidelines to protect human consumers of fish.
Analyte Tissue Guideline (ug/g or mg/kg ww*) Source
Atrsenic 3.5 (Canadian Food Inspection Agency 2010, Health Canada 2025)
Cadmium = 0.05 (European Commission 2006)
Copper - No tissue guideline available
Lead 0.3 (European Commission 2006)
Mercury 0.2 (frequent consumer), 0.5 (commercial sale) = (Health Canada 2025) (Canadian Food Inspection Agency 2011)

*ug/g ww is equal to mg/kg ww.

Table 2. Consumption guidelines for consumption of fish.
Metal Applicable Guidelines
Arseni Canada’s Food and Drugs Act, RSC 1985, ¢ F-27 and Regulations established a tolerance of 3.5 mg/kg of arsenic
Serte in fish protein
Cadmium Tolerable weekly intake 2.5 ng/kg body weight (European Commission 2006)
C . Provisional tolerable weekly intake of 3.5 mg/kg body weight (245 mg/weck for a 70 kg person) (Wotld Health
oppe Otganization [WHO] 1982)
Lead Provisional tolerable weekly intake of 25 pg/kg body weight (European Commission 20006)
Mercury Tolerable weekly intake of 1.3 pg/kg body weight (Eutopean Food Safety Authority [EFSA] Panel on

Contaminants in the Food Chain (CONTAM) 2012)
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Photo 7. Otoliths (bony aging structures) extracted from a lake whitefish on October 11, 2025.
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Photo 8. A mounted slide of a 4-year-old lake whitefish. The green line denotes the first year of life, and the red line
intersects each other year. The very small blue dots along the red line indicate each year.

Photo 9. A mounted slide of a 12-year-old lake whitefish. The green line denotes the first year of life, and the red
line intersects each other year. The very small blue dots along the red line indicate each year.
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