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Introduction:
Sanguez Lake (1.5 km2), located in the Dehcho region of the 

Northwest Territories, has traditionally been fished by Jean Marie 

River First Nation (JMRFN). Sampling in August 2013 revealed that 

Northern Pike (Esox lucius) in the lake had mercury (Hg) 

concentrations that were higher than the Commercial Sale of Fish 

Guideline (CSFG) of 0.5 ppm wet weight (ww). In an effort to reduce 

[Hg], an intensive fish-down project has been implemented in the 

lake since 2016, with large Northern Pike (>500 mm) being removed 

over multiple fishing periods. The aim of this project is to reduce 

competition on the Northern Pike remaining in the lake, promoting 

faster growth and therefore reduction of Hg via somatic growth 

dilution. Differences in [Hg], fish size and age, and relationships 

between size and [Hg] were investigated between sampling periods.

Figure 1. Location of Sanguez Lake, Dehcho region, Northwest Territories

Methods:
Intensive fishing took place in September 2016, 2017, and 2019, 

and in May 2018 and 2019 in field camps with members of JMRFN. 

Northern Pike were captured using gill nets, and wet weight and fork 

length data were collected. Dorsal muscle samples were collected 

for Hg analysis, and cleithra (jaw bones) were collected for aging. 

Differences in size-adjusted (at 650 mm) [Hg] between study periods 

were investigated using least-squares means, followed by a Tukey’s 

HSD post-hoc test. Differences in the rate of Hg accumulation with 

size were investigated using an ANCOVA, and, if a significant 

interaction was found between study period and fork length, the 

regression slope coefficients were compared using a Tukey’s HSD 

post-hoc test. Differences in fork length and age distributions 

between sampling periods were investigated using pairwise 

Kolmogorov-Smirnov tests. 

Results:
243 Northern Pike were removed from the lake, for a total of 504.8 

kg of biomass. While [Hg] did decrease significantly from 2013, it 

never decreased below the CSFG (Fig. 2).There was significant 

variation in the rate of Hg accumulation with size, but the rate did 

not decrease (Fig. 3). Fork length and age distributions varied 

significantly between sampling periods (Figs. 4 and 5).

Discussion:
The intensive fishing program has been partially successful; while 

[Hg] are now lower than they were in August 2013, they continue to 

be higher than the CSFG, with no significant decrease over the 

intensive fishing program. In addition, the rate of Hg accumulation 

with size did not decrease over the intensive fishing program, as was 

expected if growth dilution had been induced. 

This failure to induce growth dilution may be due to the amount of 

biomass removed during the program. Other studies removed 

Northern Pike at densities between 1.67-10.2 kg/ha, while removal 

densities during this study were between 0.14-1.35 kg/ha. It is likely 

that increased fish removal densities are needed. Going forward, the 

aim is to remove Northern Pike at densities of 2-5 kg/ha, resulting in 

the removal of 360-900 kg of biomass per sampling period. This 

should ease the competition for the smaller fish, and hopefully 

reduce the rate of cannibalism occurring in the lake, which is likely 

contributing to higher [Hg] (Fig. 6).
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Figure 2. Hg concentration of Northern Pike caught in Sanguez Lake. Tukey’s HSD post-

hoc subgroups are represented by letters. The dashed line depicts the CSFG.

Figure 3. Regression slope coefficients for the relationship between [Hg] and fork length 

for Northern Pike caught in Sanguez Lake. Tukey’s HSD post-hoc subgroups are 

represented by letters.

Figure 5. Histogram of age of Northern Pike caught in Sanguez Lake.

Figure 6. Cannibalism of a ~500 mm Northern Pike by a 698 mm Northern Pike from 

Sanguez Lake

That insufficient biomass has been removed is also suggested in 

the length and age frequency distributions. While there were 

significant differences in the distributions between sampling periods, 

the expected shift to smaller and younger Northern Pike over the 

course of the intensive fishing program did not occur.

To conclude, while [Hg] is lower in Sanguez Lake Northern Pike, it is 

still above the CSFG. Increasing the biomass removed during the 

intensive fishing program will hopefully drive [Hg] lower.

Figure 4. Histogram of fork length of Northern Pike caught in Sanguez Lake.


