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Returns of sockeye salmon (Oncorhynchus nerka) to the Fraser River in British Columbia are highly variable. Since
1990, there has been a general decline in the returns for all run cycles with three of the four lowest returns on record
occurring in 2007, 2008, and 2009. The extremely low 2009 return of 1.6 million sockeye salmon (escapement of 1.1 million
fish) led, on the recommendation of the Prime Minister of Canada, to an Order in Council that established a Commission
of Inquiry into the decline of sockeye salmon in the Fraser River (Cohen Commission). In 2010, shortly after the Cohen
Commission was initiated, a total return of 28.4 million sockeye salmon or spawning escapement of 13.6 million sockeye
salmon returned to the Fraser River. This was the largest return in recorded history demonstrating the resiliency of this
species. In addition, neither of the extreme returns had been forecasted, indicating our relatively poor understanding of the
factors that regulate their production and survival.
The extreme variation in escapement between these two years gave us the opportunity to examine differences in habitat
use (residence timing and migration patterns) of juvenile sockeye salmon under conditions of low (2011) and high (2012)
juvenile abundance in the Strait of Georgia. Preikshot et al. (2012) showed that the average residence period for juvenile
sockeye salmon in the Strait of Georgia was 43-54 days. We are currently examining how the extreme differences in
abundance of juvenile sockeye salmon impact their distribution during this residency period in the Strait of Georgia. The
data reported in this abstract is part of a larger study funded in part by Department of Fisheries and Oceans’ Program for
Aquaculture Regulatory Research, the Pacific Salmon Commission, and the Pacific Salmon Foundation to examine the
ecology and health of juvenile Fraser River sockeye salmon in the Lower Fraser River and Strait of Georgia.

Table 1. Sampling dates and gear used to collect juvenile sockeye salmon in the
Strait of Georgia and Johnstone Strait/Discovery Islands.
Gear

Date

N Sets

Vessel

1-6
1-6
1-61

Purse seine2
Purse seine2
Rope trawl3

18-31 May
11-25 June
22 June-6 July

91
92
91

Ocean Venture
Ocean Venture
WE Ricker

1-6
1-6
1-61

Purse seine2
Purse seine2
Rope trawl3

19 May- 1 June
11-25 June
20 June-2 July

96
97
98

Ocean Venture
Ocean Venture
WE Ricker

Year

Area

2011

2012

Area 6 was not fully surveyed by trawl survey due to limited number of fishing days.
Purse seine was modified with a small mesh bunt for sampling juvenile salmon.
3
Survey design and protocol for trawl surveys in Beamish et al. (2000) and
Sweeting et al. (2003).
1
2

Juvenile sockeye salmon were captured in the Strait of Georgia and Discovery Islands/lower Johnstone Strait from midMay to early July 2011 and 2012 using a modified purse seine and surface trawl (Tables 1 and 2; Fig. 1). Each year the catchper-unit-effort (CPUE) in the purse seine survey increased from May to June being 4.5 and 2.0 times larger in June 2011 and
2012, respectively. Between the two years the CPUE in the purse seine surveys was 12.3 and 5.4 times larger in the May and
June 2012, compared to May and June 2011, respectively (Table 2; Fig. 2). The CPUE in the June trawl surveys was 11.4
times larger in 2012 than 2011.
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Fig. 1. Locations of surveys for juvenile sockeye salmon in the Strait of Georgia and Johnstone Strait/Discovery Island
region in May–July, 2011 and 2012. Location of purse seine sets (green dots), and trawl sets (blue lines) are shown.
The study region was divided into six areas (1-6, red polygons) to aid in examination of CPUE data. These areas are
based on a combination of physical and biological factors and on researchers’ knowledge of region.

In the May 2011 purse seine survey, sockeye salmon were captured primarily in Areas 1-4 with the highest CPUEs of
59.2 (47.4% of total CPUE) and 40.9 (32.7% of total CPUE) reported for Areas 3 and 1, respectively (Fig 2A). In the May
2012 purse seine survey, sockeye salmon were caught in all areas and in much higher numbers (Fig 2B). Similar to 2011,
the highest CPUEs of 733.6 (45.3% of total CPUE) and 584.1 (36.1% of total CPUE) were reported for Areas 3 and 1,
respectively. Sockeye salmon were more broadly distributed in May 2012 when compared to 2011 with more fish present in
Area 5 (11.4% of total CPUE) in 2012.
Based on DNA analysis (Beacham et al. 2010), the few sockeye salmon caught in Area 6 in the May 2012 purse seine
survey were southern British Columbia mainland fish from Heydon, Phillips and Sakinaw rivers. There was no evidence of
Fraser River sockeye salmon leaving the Strait of Georgia prior to the end of May in either year.
Table 2. Catch-per-unit-effort (CPUE) and average fork length of juvenile sockeye
salmon collected in the Strait of Georgia and Johnstone Strait/Discovery Islands in MayJuly, 2011 and 2012.
Length (mm)
Year

Survey

Total catch

CPUE

x̅

SD

n

2011

May purse seine
June purse seine
June trawl

1,578
7,226
509

17.3
78.5
13.11

103.6
119.9
119.6

14.1
12.5
11.8

345
463
465

2012

May purse seine
June purse seine
June trawl

20,533
40,912
4,235

211.7
421.8
148.71

95.2
94.9
97.7

18.0
14.8
12.8

1083
1616
2126

CPUE for trawl survey is standardized to hour sets. It is not directly comparable to
the CPUE from the purse seine survey.
1
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2011

2012

Fig. 2. Distribution and average catch-per-unit-effort of juvenile sockeye salmon in the Strait of Georgia, Gulf Islands, and
Johnstone Strait/Discovery Islands by area and survey in May and June in 2011 (left panel) and 2012 (right panel).

In both years the distribution of sockeye salmon shifted northwards by the June purse seine survey with the majority
of sockeye salmon captured in Areas 5 and 6 (Fig. 2C and D). Relatively large numbers of juvenile sockeye salmon were
present in Area 2 (Gulf Islands) at this time in both years. A similar trend is seen in both years for the June trawl surveys with
exception of the high catch of sockeye salmon (33.6% of the total CPUE) in Area 2 in 2012 (Fig. 2E and F). Limitation of
ship time restricted the sampling by trawl in Area 6 in both years and therefore distribution in this region remains unknown
during late June and early July (Fig. 2C and D), although some juvenile Fraser River sockeye salmon were recovered farther
north (M. Trudel, unpublished data).
In both the purse seine and trawl surveys the average length of juvenile sockeye salmon in 2011 was significantly larger
than in 2012 (p < 0.05, Table 2). The absolute size of the fish did not appear to limit distribution; however, there was an
indication of larger fish in both the Gulf Islands (Area 2) and in the northern Strait of Georgia and Discovery Islands area
(Areas 5 and 6) in both years. It is not known if this is due to either growth during residence, or variability in distribution
patterns within the study area based on size, or both.
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There are many factors that cumulatively contribute to the survival, growth, and health of Pacific salmon during their
marine residence. However, there is increasing evidence for Pacific salmon that significant mortality occurs during the first
few months in the ocean and it is thought that brood year strength may be determined during this time (Beamish et al. 2004,
2010; Farley et al. 2007, MacFarlane 2010). A focus of our program is to determine when and how Fraser River sockeye
salmon utilize the Strait of Georgia and the factors that are effecting their growth and survival in this region, so as to assist in
determining the relative importance of this early marine period in overall Fraser River sockeye salmon production. Results
from this preliminary analysis indicate that the total number of juvenile sockeye salmon entering the Strait of Georgia does
not impact their general distribution during their first four to six weeks in the ocean and that the Strait of Georgia is an
important rearing area during this critical period, regardless of the numbers of juvenile sockeye salmon entering the ocean.
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