
Background

The FWCP study included tissue 
mercury data for more than 1,400 fish 
from the Finlay, Parsnip, and Peace 
reaches of the Williston Reservoir, 
Dinosaur Reservoir, and reference 
lakes and rivers across BC. The study 
results focus on areas for which there 
were sufficient target species data. See 
study area map on page 3. The levels of 
mercury in fish measured in the FWCP 
study are shown in Figure 2, page 3.

The levels of mercury in fish from the 
Williston Reservoir and its tributaries 
have declined since the mercury 
warning was issued and are now similar 
to levels of mercury in natural lakes and 
rivers in BC for which there are data.

In Williston and Dinosaur reservoir 
watersheds and reference areas 
predatory fish, such as Bull Trout 
and Lake Trout, have higher levels of 
mercury than fish lower down on the 
food chain, such as Rainbow Trout and 
Kokanee. 

Larger fish have higher mercury levels 
than smaller fish.

Current mercury levels in Bull Trout 
from the Williston Reservoir are, 
depending on the size of the fish, about 
two to six times lower than levels 
measured between 1980 and 2000. 
The greatest declines in mercury levels 
occurred in the largest fish. 

Mercury in fish from the Williston and 
Dinosaur Reservoir Watersheds are 
similar to mercury in fish from natural 
lakes and rivers in BC for which data 
were available. 

Mercury in fish from the Williston and 
Dinosaur Reservoir Watersheds are 
lower than the levels of mercury in 
some types of fish sold in stores and 
restaurants. 

More information on the levels of 
mercury in fish from natural lakes 
and rivers in BC would strengthen our 
understanding of how mercury levels 
in fish from these areas compare to 
mercury in fish from the Williston and 
Dinosaur Reservoir Watersheds. 

Study results

Fish is an excellent source of dietary 
protein and dietary guidelines 
recommend that people eat at least 
two servings of fish a week. Fish are low 
in saturated fat (bad fats) and contain 
many beneficial nutrients, including 
polyunsaturated fatty acids (good fats), 
essential elements, and vitamins.

Health authorities recommend 
that people limit their 
consumption of fish that are high 
in mercury.

More information about fish and mercury

Health authorities, such as First Nations 
Health Authority, Northern Health, 
and Health Canada, are responsible for 
providing information on the potential 
health risks from eating fish, including 
mercury warnings. 

Next steps: Health authorities are reviewing study results

Mercury study results

The FWCP is a partnership of BC Hydro, the Province of B.C., Fisheries and Oceans Canada, First Nations, and Public Stakeholders to conserve and enhance fish and wildlife in watersheds impacted by existing BC Hydro dams.

Improving understanding of mercury
In 1992, the BC Ministry of Health first 
issued a mercury warning for Bull Trout 
from the Williston Reservoir and its 
tributaries. The warning was later updated 
to include Lake Trout. 

This warning, published in the Freshwater 
Fishing Regulations, states that “Mercury 
levels in Lake Trout and Bull Trout (Dolly 
Varden) from Williston Lake and tributaries 
… may be high. Normal consumption is not 
a significant hazard to human health, but 
high consumption may be.”

The FWCP wanted to know if 
current levels of mercury in fish 
from the Williston and Dinosaur 
Reservoir Watersheds have 
returned to normal, or are higher 
than mercury levels in fish from 
natural lakes and rivers in BC.

The FWCP recognizes that mercury in 
fish caught in the Williston and Dinosaur 
Reservoir Watersheds are a priority 
concern for local First Nations and 
stakeholders. 

The FWCP’s Peace Region Board approved 
more than $660,000 and selected Azimuth 
Consulting Group Partnership (Azimuth) 
to collaborate with First Nations to study 
mercury in Bull Trout, Lake Trout, Lake 
Whitefish, Kokanee, and Rainbow Trout 
(i.e. target species) from the Williston 
and Dinosaur Reservoir Watersheds and 
reference areas. 

The three-year (2016-2018) FWCP study 
of mercury levels in fish from the Williston 
and Dinosaur Reservoir Watersheds is 
now complete. This document describes 
mercury in the environment and how 
it builds up in fish, and summarizes the 
methods and results of the FWCP study. 

First Nations were engaged when 
developing the scope of work for the 
FWCP study through the FWCP’s Peace 
Region Board and First Nations Working 
Group. First Nations knowledge and 
concerns regarding mercury and 
general information on fish  supported 
developing the scope and activities 
planned for the FWCP study.  First 
Nations were directly involved in the 
FWCP study through training on how 
to collect fish samples for testing, 
collecting fish samples for testing, 
attending community presentations 
by the study scientists, and collecting 
creel survey information on First 
Nations’ fishing and fish consumption 
behaviours.

First Nations involved throughout three-year mercury study
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Training was provided to First Nations interested in being part of the fish sampling. 
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Mercury levels have declined since the mercury warning was issued

Health Canada resources 
Health Canada provides health 
information about the levels of mercury 
in fish bought from the store.
 
https://www.canada.ca/en/health-
canada/services/food-nutrition/
food-safety/chemical-contaminants/
environmental-contaminants/mercury/
mercury-fish.html 

The FWCP study goal was to 
improve understanding of 
mercury in fish, and provide 
this information to agencies 
responsible for advising the 
public on fish consumption.

The full FWCP study report has been 
provided to First Nations Health 
Authority and Northern Health and they 
are reviewing it and determining the 
appropriate next steps. 

All fish also contain naturally occurring 
levels of mercury. Because of 
biomagnification (see Figure 1) larger 
predatory fish (e.g., Bull Trout and Lake 
Trout) naturally have higher levels of 
mercury than smaller fish and fish that 
feed lower on the food chain (e.g., 
Rainbow Trout and Kokanee). 

BC Ministry of Health resources
BC Ministry of Health provides health 
information about the levels of mercury 
in fish caught from rivers and lakes in 
BC. 

https://www.healthlinkbc.ca/
healthlinkbc-files/mercury-fish

People concerned about mercury 
exposure should talk to a doctor or 
nurse about a simple hair test.

Get more information 
See full study report on how mercury 
levels in fish from FWCP study compare 
to Health Canada’s acceptably safe 
levels of exposure for methylmercury.  
Full report at fwcp.ca/mercury

For more information on the FWCP 
study contact Chelsea Coady, 
FWCP Peace Region Manager at 
chelsea.coady@bchydro.com.

Resources

The study focused on Bull Trout, Lake Trout, Lake Whitefish, Kokanee, and Rainbow Trout 
(i.e. target species) from the Williston and Dinosaur Reservoir Watersheds, and reference areas.
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Background: Mercury in the environment and reservoirs

Figure 1: Mercury biomagnifies in the food web. Fish, like Bull Trout and Lake Trout, that 
eat other fish have higher mercury levels than fish, like Kokanee and Whitefish, that eat 
plankton and insects. The levels of mercury in fish are about ten million times higher than 
levels of mercury in water. Note: The levels of methylmercury shown in this figure and the 
details of the food chains are illustrative only.

The FWCP study includes tissue mercury 
data for over 1,400 fish sampled primarily 
between 2016 and 2018. Fish samples 
were collected from the Dinosaur 
Reservoir and Parsnip Reach, Finlay 
Reach, and Peace Reach in the Williston 
Reservoir Watershed. 

The provincial government does not 
regularly monitor the levels of mercury 
in fish from natural rivers and lakes in BC 
(i.e., not reservoirs), so the FWCP study 
either directly sampled or included recent 
data on fish mercury concentrations from 
multiple lakes and rivers across BC. 

The study results focus on areas for which 
there were sufficient target species data, 
which includes seven reference lakes and 
one river (see map).

Williston-Dinosaur fish mercury levels compared to reference areas 
Mercury is a naturally occurring element 
that is present in low levels everywhere 
in the environment, including air, 
water, sediment, soil, and all plants 
and animals. Some of this mercury is 
naturally transformed into a potentially 
more harmful form of mercury called 
methylmercury.

This transformation process occurs 
within the cells of bacteria at the base 
of the food web, mostly in soil and in 
the sediment of lakes and rivers. Under 
normal conditions, the natural rate of 
methylmercury creation is low. However, 
when a reservoir is formed, bacteria 
break down and decompose the flooded 
organic soil very rapidly, creating more 
methylmercury. Once the organic matter 
present in the flooded soil runs out, 
decomposition slows down and mercury 
concentrations in fish slowly decline. Fish 
mercury concentrations generally return 
to normal between 20 and 30 years after 
a reservoir is created. 

Mercury is a naturally occurring 
element that is present in 
low levels everywhere in the 
environment.

Once methylmercury has been created 
by bacteria, it is part of the food 
web. Animals absorb mercury almost 
exclusively from their food. Once it is 
inside an animal’s body, methylmercury 
is stored in the animal’s tissues, including 
muscles, the liver, and the kidney. In 
new reservoirs, animals accumulate 
methylmercury at a greater rate than 
it can be eliminated from the body, so 
concentrations increase as animals get 
older and larger, with ever-increasing 
concentrations moving up the food chain. 

Mercury varies by fish species, 
size, and age.

Because fish are at the end of a long 
chain of animals that eat other animals—
from small and large invertebrates and 
from small fish to large and carnivorous 
fish—methylmercury is higher in fish than 

most other animals. Furthermore, the 
concentration of methylmercury is always 
highest in large and old fish species at the 
top of the food chain, such as Lake Trout, 
Bull Trout, Northern Pike, and Walleye.

Mercury and methylmercury are present 
in other types of meat people eat, such 
as poultry, beef, and game (e.g., deer and 

moose), but in much lower amounts 
than fish because these animals only 
eat plants, which are low in mercury. 
Since the amount of mercury varies 
by fish species, size, and age, it is 
important to measure the mercury 
levels of different fish species and fish 
of different sizes and ages.

Figure 2: Levels of mercury in fish from the Williston Reservoir and fish sold in stores and restaurants (retail). Mercury levels for various 
sized fish in the FWCP study were modelled for specific size classes based on the relationship between fish length and mercury levels 
measured in the FWCP study. Average mercury levels for these size classes are presented; please see the full study report for more 
information. Data for retail fish (sold in restaurants and grocery stores) are from Health Canada (2007) and Lowenstein et al. (2010). 

Mercury concentrations in fish 
are reported in units of parts per 
million (ppm). Typical mercury 
concentrations in wild fish in British 
Columbia range from less than 0.1 to 
1 ppm. By comparison, the mercury 
concentration in canned Tuna or 
retail (restaurant and store bought) 
Halibut ranges from 0.15 to 0.3 ppm. 
Wild Salmon normally have very low 
concentrations (<0.1 ppm), while 
other less commonly consumed 
species such as Marlin or Swordfish 
can be higher (1–2 ppm). Figure 
2 shows the levels of mercury in 
some types of fish sold in stores and 
restaurants.

Comparison: Mercury levels in reservoir and retail fish 
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Get more information 
The full FWCP study report is available at 
fwcp.ca/mercury

Study results focused on 
these waterbodies
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Mercury levels have declined since the mercury warning was issued

Health Canada resources 
Health Canada provides health 
information about the levels of mercury 
in fish bought from the store.
 
https://www.canada.ca/en/health-
canada/services/food-nutrition/
food-safety/chemical-contaminants/
environmental-contaminants/mercury/
mercury-fish.html 

The FWCP study goal was to 
improve understanding of 
mercury in fish, and provide 
this information to agencies 
responsible for advising the 
public on fish consumption.

The full FWCP study report has been 
provided to First Nations Health 
Authority and Northern Health and they 
are reviewing it and determining the 
appropriate next steps. 

All fish also contain naturally occurring 
levels of mercury. Because of 
biomagnification (see Figure 1) larger 
predatory fish (e.g., Bull Trout and Lake 
Trout) naturally have higher levels of 
mercury than smaller fish and fish that 
feed lower on the food chain (e.g., 
Rainbow Trout and Kokanee). 

BC Ministry of Health resources
BC Ministry of Health provides health 
information about the levels of mercury 
in fish caught from rivers and lakes in 
BC. 

https://www.healthlinkbc.ca/
healthlinkbc-files/mercury-fish

People concerned about mercury 
exposure should talk to a doctor or 
nurse about a simple hair test.

Get more information 
See full study report on how mercury 
levels in fish from FWCP study compare 
to Health Canada’s acceptably safe 
levels of exposure for methylmercury.  
Full report at fwcp.ca/mercury

For more information on the FWCP 
study contact Chelsea Coady, 
FWCP Peace Region Manager at 
chelsea.coady@bchydro.com.

Resources

The study focused on Bull Trout, Lake Trout, Lake Whitefish, Kokanee, and Rainbow Trout 
(i.e. target species) from the Williston and Dinosaur Reservoir Watersheds, and reference areas.

Ph
ot

o:
 A

zim
ut

h

Ph
ot

o:
 A

zim
ut

h




