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Background

The Fraser River (Figure 1) is Canada’s largest salmon producer, supporting five species of Pacific salmon.! The most valu-
able species harvested is the sockeye salmon (Oncorhynchus nerka), which is the second most abundant species. The Fraser
River has been compared to Alaska’s largest salmon producer, Bristol Bay.* So, how do the two systems really match up?

Sockeye Populations

Fraser River runs averaged about eight million sockeye
until the early 1990s, when they began to decline (Figure
2). In the last 6 of 11 years, the Fraser River sockeye fishery
closed due to poor returns,’ and biological productivity is
now at an all-time low, indicating populations are barely
replacing themselves.* From 2007 through 2009, total runs
failed to exceed two million fish, prompting a $15 million
federal judicial inquiry into declines.” In 2010, an anoma-
lous 30 million salmon returned to the Fraser. While sci-
entists remain unsure, Fraser River experts concluded one
factor in the high return was likely closures of fisheries in
2006 which produced most of the 2010 sockeye run.® That
closure allowed higher than average escapement, produc-
ing higher rates of return not seen since the 1970s.” In con-
trast, total sockeye runs to Bristol Bay averaged 29 million
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Figure 1. The Fraser River (watershed outline in green) is approximately

1,375 km long (854 mi) with a drainage basin of 220,000 km?* (84,942 . . ;
mi?), about the size of the state of Utah. since 1956, quadrupling that of the Fraser (Figure 2).?
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Figure 2. Total sockeye runs (harvest +
escapement) in the Fraser River (red)
compared to Bristol Bay (blue). Shading
indicates average run from 1956-2010 for
the Fraser River (7 million sockeye) and
Bristol Bay sockeye (29 million).
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Conservation Status

Five of eleven Fraser River sockeye salmon stocks evaluated by the International Union for the Conservation of Nature
(IUCN) are considered threatened,’ including one categorized as Critically Endangered, three categorized as Endangered,
and one categorized as Vulnerable (Figure 3). The Cultus Lake sockeye salmon population in the lower Fraser is also des-
ignated as endangered by the Canadian government Committee on the Status of Endangered Wildlife in Canada'® (CoSE-
WIC). In contrast, Bristol Bay has no threatened or endangered stocks and only the Kvichak River drainage is considered
a stock of concern, and sockeye runs there have recently improved." Indeed, Bristol Bay is considered one of North
America’s last salmon strongholds supporting historic numbers of sockeye and other salmon species.'*

Factors in Fraser Declines Critically endangered
While factors in Fraser River salmon declines are not fully understood,
several are currently being explored for the federal judicial inquiry
including: environmental changes of freshwater and inland habitat,
marine habitat, aquaculture, predators, diseases, and water tempera-
tures."”

Related factors include:

Water Quality: The Fraser River is the most heavily urbanized and
industrialized water body in British Columbia."* Activities including
mining, pulp mills, agriculture, forestry, transportation and other ur-
banization cause exceedances in water quality guidelines for: dissolved
oxygen, temperature, copper, zinc, lead, cadmium, chromium, and
nutrients which can harm aquatic life.”” In contrast, available data for Figure 3. Fraser River sockeye salmon TUCN Red List
waters in the Bristol Bay region indicate cold, well-oxygenated condi- status. From Rand et al. 2008.

tions with low concentrations of dissolved metals and other solutes.'®

Bristol Bay is not highly urbanized or industrialized.

Vulnerable

Climate Change: Warmer than average water temperatures have caused up to 80% pre-spawning mortality of some sock-
eye populations in the Fraser River,'” a problem which may increase as rivers continue to warm."* Additionally, warmer
water temperatures are tied to increased incidence of a viral infection'® which may contribute to run time changes and
pre-spawn mortality. Unusually warm temperatures can also alter food webs, changing predator-prey balances.” Higher
temperatures also result in lower oxygen levels in the water, which stress fish.*!

Other factors: Although controversial, a recent study suggests salmon farms in the marine environment near the mouth of
the Fraser River cause increases in transmission of sea lice to salmon smolts which may impact their survival. *
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