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Abstract

Mortality of salmon during early marine life has long been thought to be a critical factor in limiting overall
abundance. One of the key hypotheses proposed to explain the long-term productivity decline of Canada’s iconic
Fraser River Sockeye Salmon Oncorhynchus nerka, is deficient habitat conditions experienced during early marine
life. Our study is a first step towards testing this hypothesis, with an aim of understanding food availability and prey
choice of juvenile salmon early in their coastal migration. We investigated zooplankton density, diet composition, and
foraging selectivity of juvenile Fraser Sockeye Salmon during the 2009 and 2010 migrations and determined whether
the timing of their migration was related to feeding success. Sockeye Salmon diets showed high prey diversity and a
preference for euphausiid, amphipod, decapod, terrestrial insect, fish, egg, and cumacean prey. Calanoid copepods,
the most abundant available prey, were not strongly selected in either year. Zooplankton densities were highest in the
tidally mixed Discovery Passage–Johnstone Strait area. The fish appeared to have an adequate prey resource pool
during their early marine migration, and in the 2 years of our study we observed similar feeding success throughout
the migration period. Importantly, we found no evidence of food limitations that might indicate that juveniles suffered
food deprivation. Further research is needed to test the generality of these findings, including the potential impacts
of warming ocean temperatures on the timing and availability of prey during migration.

Mortality of salmon during their early marine migration has
long been thought to be an important factor limiting their overall
abundance (Ricker 1976; Peterman 1982; Beamish et al. 2004).
Marine survival of juveniles depends on their early marine
growth (Farley et al. 2007; Duffy and Beauchamp 2011), and
mortality is hypothesized to occur through interactions between

ocean conditions, food, and predation (Beamish and Mahnken
2001; Beamish et al. 2004).
Sockeye Salmon Oncorhynchus nerka, is an economically
and culturally important species in the northeast Pacific. Populations of Sockeye Salmon inhabiting southern portions of
their range are in decline (IUCN 2009), and those returning
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to Canada’s iconic Fraser River in particular may be experiencing multiple interacting stressors. The 2009 return of Sockeye
Salmon to the Fraser River was the lowest in 50 years, prompting
the Canadian government to launch a Can$26 million Judicial
Inquiry to investigate the cause of the decline and identify imminent threats to the survival of Sockeye Salmon (Cohen Commission 2012). Despite a substantial rebound by one year-class
in 2010, there has been an overall decrease in productivity of
most Fraser River Sockeye Salmon populations since the early
1990s (Peterman and Dorner 2012). Poor habitat conditions experienced during their early marine migration from the Fraser
River is one of four hypotheses proposed to explain their recent
decline (Peterman et al. 2010; Connors et al. 2012).
The Strait of Georgia, between British Columbia’s Vancouver Island and mainland coast, is the primary migration corridor
for Sockeye Salmon leaving the Fraser River (Groot and Cooke
1987; Welch et al. 2009, 2011; Price et al. 2011). This coastal
sea receives emissions and waste discharge from the activities
of several million people (Ross 2006). Aquatic species are exposed to the cumulative effects of pollution, fishing, habitat
destruction, invasive species, and climate change (Johannessen
and Macdonald 2009). Secondary production in the Strait of
Georgia has been declining since 2001, and a change in the
zooplankton assemblage may be underway (Johannessen and
Macdonald 2009). Importantly, knowledge of the feeding habits
and prey abundance for Fraser River Sockeye Salmon during
their early migration is incomplete and antiquated, the most recent study having occurred during 1990–1993 (Haegele 1997),
the beginning of the modern productivity decline for Fraser
Sockeye Salmon.
A panel of expert scientists recently recommended an
ecological investigation of the Strait of Georgia to advance our
knowledge of the state of Fraser Sockeye Salmon productivity
(Peterman et al. 2010). Our study, a first step towards this goal,
aimed to understand foraging behavior by juvenile Sockeye
Salmon early in their migration at sea. We examined the
prey assemblage, diet composition, and foraging selectivity
of juvenile sockeye salmon. Furthermore, we investigated
whether the timing of migration through the northern Strait of
Georgia and southern Johnstone Strait is related to their feeding
success and whether food limitations can be detected. More
generally, our research attempted to shed light on a relatively
unknown phase of salmon life histories, which may be related
to productivity of populations.
METHODS
We collected 163 juvenile Sockeye Salmon from inland
marine waters of northern Strait of Georgia and southern
Johnstone Strait from May 24 to July 7, 2009, and 186 juveniles
from May 14 to June 21, 2010 (Figure 1), as part of a broader
ecological investigation (see Price et al. 2010, 2011). Each
capture location was sampled weekly, and up to 10 juveniles
per location per week were retained for diet analysis when
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FIGURE 1. Study area of the Strait of Georgia and Johnstone Strait region of
British Columbia’s south coast showing the migration routes of juvenile Sockeye
Salmon from the Fraser River and the sequentially numbered collection sites
for those juveniles and zooplankton, as sampled during 2009 and 2010.

the number of fish caught at a site exceeded 50; we did not
catch fish at some locations each week (Table 1). The northern
Strait of Georgia and southern Johnstone Strait region hosts the
largest juvenile Sockeye Salmon migrations on Canada’s west
coast (Groot and Cooke 1987), and our samples were collected
throughout the main migration period of fish that originated
from the Fraser River watershed (Welch et al. 2009, 2011;
Price et al. 2011). Differences in sampling dates between years
reflect differences in migration timing. Given the northbound
migration of Sockeye Salmon through the study region, we did
not catch fish at the most northern sites during the first 2 weeks,
when fish were concentrated in the south, nor did we catch fish
at the most southern sites during the final 2 weeks, once fish had
migrated north. All fish collections occurred during daylight and
crepuscular hours, which is reported to be the primary feeding
time of juvenile salmon for this latitude and time of the year
(Healey 1991; Landingham et al. 1998). We used a modified
purse seine (70 m long, 10 m deep, 6 mm mesh) to capture the
fish; after pursing the net, the catch was concentrated in the bunt
of the seine, and fish were dip-netted out, euthanized by a swift
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TABLE 1. Number of Sockeye Salmon stomachs collected during each sampling month in 2009 and 2010 by location (see Figure 1) and summary statistics
(mean and SD in parentheses) for fish and oceanic variables.

2009

Downloaded by [Michael H. H. Price] at 08:39 26 June 2013

Location or measure
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
Fork-length (cm)a
Mass (g)a
Temperature (◦ C)b
Salinity (‰)b
a

2010

May

June

July

May

June

0
0
0
0
2
12
10
0
0
0
0
0
0
0
0
0
10.8 (1.8)
14.3 (9.0)
14.0 (1.0)
28.3 (0.8)

0
0
0
0
0
0
10
10
0
20
0
20
20
20
10
10
10.4 (1.2)
12.1 (4.2)
11.2 (1.0)
29.3 (1.2)

0
0
0
0
0
0
0
10
0
0
9
0
0
0
0
0
10.6 (1.5)
13.1 (5.9)
10.6 (0.6)
29.2 (0.6)

6
10
10
10
0
0
8
10
18
0
0
0
0
0
0
0
10.2 (1.1)
13.0 (3.0)
11.2 (0.9)
28.4 (1.0)

0
0
0
0
0
0
0
10
20
0
19
0
10
30
10
15
11.6 (1.3)
15.2 (5.2)
11.1 (1.7)
28.4 (1.9)

Sample size equaled the number of stomachs sampled in 2009 and was 93 in 2010.
Sample size was 12 in 2009 and 18 in 2010.

b

blow to the head, and placed immediately in 1-L bottles containing a solution of 7% formalin in seawater. In the laboratory,
individual fish were weighed and measured (fork length) prior to
removing stomachs. Sea surface temperature and salinity were
recorded during each sampling event via a YSI-30 SCT meter.
Stomach contents were examined using a Wild M-7 dissecting microscope, weighed to the nearest 0.01 g (wet weight), and
divided into taxonomic categories. The percentages per taxonomic category for major components of each stomach were
estimated visually. We used a feeding index (I F ) as a measure
of foraging success, expressed as the percentage of body weight
consisting of food items, which standardizes for differences in
body size:

where Ai, f is the total of prey category i in the f th Sockeye
Salmon stomach sampled for diet analysis (Farley et al. 2007).
We also calculated the frequency of occurrence of each major
prey group (F), expressed as a percent, and calculated as:

I F = Msc (M)−1 100,

where ri is the numerical proportion of the ith taxon in the
stomachs; and pi is the proportion of the same taxon in the
environment (Ivlev 1961; see below). The electivity values provide a species-specific measure of prey selection by allowing
a comparison of stomach contents to available prey. Values for
Ei range from −1 to + 1, where + 1 indicates the highest selectivity (i.e., present in the diet, but never in the zooplankton
samples), and −1 indicates lowest selectivity (i.e., never in the
diet, but present in the zooplankton samples).
We also collected 16 zooplankton samples at Sockeye
Salmon locations in 2009 and 20 in 2010 using a plankton

where M sc is the mass of the stomach contents (g), and M is fish
mass (g; Farley et al. 2007).
We used relative abundance (A) as the primary metric to rank
prey taxa, expressed as percent contents:

A = Ai, f


−1
#

Ai, f  100,
f =1

F = O(S)−1 100,
where O is the occurrence of a prey item (in numbers), and S
is the number of samples examined (fish stomachs or zooplankton). Finally, we examined prey selectivity by juvenile Sockeye
Salmon using the electivity index (Ei ):
E i = (ri − pi )/(ri + pi ),
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net (1 m diameter, 125-µm mesh) towed vertically from a
depth of 20 m. This should encompass the main depths where
juveniles feed. For example, Landingham et al. (1998) showed
that juvenile Sockeye Salmon more often select prey from
surface waters than at a depth of 50 m. Zooplankton samples
from each location were placed in 1-L bottles containing a
10% formalin–seawater solution. In the laboratory, plankton
samples were decanted into a sieve stack of 1 mm, 500 µm,
and 150 µm and rinsed with water to remove formalin. The
filtrate was rinsed with ethanol and concentrated in a centrifuge.
Subsamples of the concentrated zooplankton were examined
with a counting slide under a compound microscope to determine the relative abundance of zooplankton taxa. Zooplankton
density (DZ ) was calculated for 2010 only, using the formula
DZ = At /V, where At is the total abundance of zooplankton
per sample and V is the corresponding volume to pass through
the plankton net, where V = π r2 (d), r being the radius of
the plankton net, d is the distance of the tow measured with a
RIGO flowmeter. Density was not calculated for zooplankton
collected at the most southerly site in our study area (location 1,
Figure 1), nor for any collections in 2009, because we lacked
flowmeter data.
We tested whether zooplankton density in 2010 depended on
latitudinal distance and sampling date via multiple regression.
Distance was set to zero (0) for the southernmost collection site

with density data (location 2, Figure 1), and all other sites were
measured (km) from this reference location using the shortest
linear distance by sea. Sampling day was set to 1 for the first
collection of zooplankton in 2010, and all other subsequent days
were counted sequentially. We also tested via linear regression
whether foraging success depended on migration timing in each
year (2009 and 2010), where migration day was set to 1 for the
first collection of stomachs in a given sampling year and all other
subsequent days were counted sequentially. Because the number
of stomachs collected and examined at each sampling location
over time was not equal, we averaged the feeding index for
each sampling event. We transformed feeding index data using
an arcsine square-root function to correct for unequal variances
and nonnormality, and we performed all analyses in R version
2.15.0 (R Development Core Team 2012) using the lm package.
RESULTS
Juvenile Sockeye Salmon were significantly larger on
average in fork length (t = 5.96, df = 193, P < 0.001) and
mass (t = 4.06, df = 178, P < 0.001) in 2010 than in 2009
(Table 1). Calanoid copepods were the most abundant group
in plankton samples both years (66.4% in 2009 and 71.0%
in 2010), followed by barnacle larvae (12.2% in 2009 and
17.1% in 2010); frequency of occurrence for both groups

TABLE 2. Zooplankton samples and juvenile Sockeye Salmon diet items identified during 2009 and 2010 surveys; percent abundance (A) is the number of
individuals of a given taxon divided by the total number of individuals of all taxa sampled, and frequency of occurrence (F) is the percentage of all samples in
which that taxon occurred. Sample size (n) is the number of plankton and stomach samples collected in each year.

Zooplankon samples
2009 (n = 16)
Taxon
Copepoda
Brachyura
Oikopleura
Euphausiacea
Cnidaria
Cladocera
Cyclopoida
Harpacticoida
Polychaeta
Echinodermata
Mollusca
Pteropoda
Decapoda
Other
Amphipoda
Insecta
Fish
Cumacea
Eggs

Stomach content samples

2010 (n = 20)

2009 (n = 162)

2010 (n = 186)

A (%)

F (%)

A (%)

F (%)

A (%)

F (%)

A (%)

F (%)

66.4
12.2
9.1
2.2
2.8
3.2
0.5
1.8
0.6
0.7
0.1
0.2
0.1
0.0
0.1
0.0
0.0
0.0
0.0

100.0
100.0
100.0
100.0
88.9
87.5
50.0
56.3
100.0
81.3
12.5
18.8
6.4
50.0
0.0
0.0
0.0
0.0
0.0

71.0
17.1
0.6
1.6
1.7
1.2
1.9
0.2
1.4
1.7
0.3
0.4
0.4
0.4
0.2
0.0
0.0
0.0
0.0

100.0
100.0
100.0
83.3
100.0
94.4
88.9
16.7
100.0
77.8
38.9
77.8
66.7
77.8
0.0
0.0
0.0
0.0
0.0

49.9
0.1
10.2
16.6
0.0
0.1
0.0
0.0
0.0
0.0
0.0
0.1
5.7
0.0
7.5
2.9
2.9
2.1
2.1

76.7
32.5
39.9
66.3
0.0
18.0
0.0
0.0
0.0
0.0
0.0
9.8
33.7
0.0
50.3
15.3
12.9
9.8
3.7

32.1
0.4
4.4
21.2
0.0
0.1
0.0
0.0
0.0
0.0
0.0
0.7
13.1
0.0
15.5
0.4
11.0
0.1
1.1

83.9
24.2
22.0
62.9
0.0
16.7
0.0
0.0
0.0
0.0
0.0
25.3
45.7
0.0
67.7
5.9
15.1
3.8
3.8
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FIGURE 2. Distribution of zooplankton density (zooplankters/m3) in relation
to distance 0 (site location 2 on Figure 1), during May to June 2010, where
squares are sites 2–4, circles are sites 5–11, and triangles are sites 12–16.

was 100% (Table 2). Remaining zooplankton were much less
abundant in each year. The combined group, “other” in 2009
included several fish larvae and the marine ectoparasite Caligus
clemensi. Multiple regression analysis showed that distance
north (β = 6.750, P = 0.035; Figure 2) significantly predicted
zooplankton density, but sampling day did not (β = −6.225,
P = 0.116; the overall model fit was R2 = 0.202).
Juvenile Sockeye Salmon ate a high diversity of prey across
the study area (Table 2). Of 67,246 food items identified,
calanoid copepods were the most common item in both
abundance and frequency of occurrence for 2009 and 2010;
euphausiids were the second most consumed prey in both years
(in numerical terms). An adult female sea louse, C. clemensi,
was found in a Sockeye Salmon stomach in 2010. Despite the
large prey diversity, juvenile Sockeye Salmon in both years
consistently and strongly selected for euphausiid, amphipod,
decapod, terrestrial insect, fish, egg, and cumacean prey (Ei >
0.75); they routinely selected against brachyuran and cladoceran prey (Figure 3). Calanoid copepods, the most abundant
available prey, were not strongly selected for in either year.
Although foraging success did not differ between migration
years (t = 0.947, df = 240, P = 0.345), the percentage of empty
stomachs was higher in 2009 (3.1%) than in 2010 (0.0%); foraging success remained relatively constant over the migration
period, both in 2009 (R2 = −0.043, df = 15, P = 0.568) and
2010 (R2 = −0.027, df = 20, P = 0.514; Figure 4).
DISCUSSION
Our study contributes novel insight into some important biotic conditions faced by Canada’s Fraser River Sockeye Salmon

FIGURE 3. Electivity scores (a species-specific measure of prey selection)
for primary prey species identified in juvenile Sockeye Salmon stomachs during
2009 (grey bars) and 2010 (black bars).

during an assumed critical period of marine migration. Prey
were more plentiful in the north, and although juvenile Sockeye
Salmon consumed a high diversity of zooplankton, they showed
strong preferences for particular prey. Importantly, their foraging success was high in both years and consistent throughout
the migration period.
Our finding that zooplankton are predominated by copepods confirms previous observations in this region (Legare
1957; Harrison et al. 1983) and further north in British

FIGURE 4. Foraging success, expressed as percent body weight of stomach
contents in relation to the migration of juvenile Sockeye Salmon through the
study region in (a) 2009 and (b) 2010. Migration day is the number of days
since the first stomach collection in a given year. Regression analysis was not
significant for 2009 (P = 0.568) or 2010 (P = 0.514).
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Columbia and Alaska (Landingham et al. 1998). Zooplankton
abundance was not spatially uniform, however. For example,
zooplankton density at southern locations 2–4 (Figure 1) averaged 111 zooplankters/m3, and increased to an average of 223
zooplankters/m3 in the northern tidally mixed Discovery Passage and Johnstone Strait region (locations 5–16), where there
was also more variability among sites. Although there have been
few studies of zooplankton in our study area (i.e., northern Strait
of Georgia and southern Johnstone Strait), phytoplankton densities during spring in the Strait of Georgia are highest at both the
mouth of the Fraser River (south of where we sampled) and at
the approach of Johnstone Strait. These are areas where the most
complete mixing of freshwater and seawater occurs (Hutchinson
and Lucas 1931; Stockner et al. 1979; Parsons et al. 1981; Harrison et al. 1983). Mixing of waters may promote the up-welling
of nutrients and increase productivity. Therefore, rather than
indicating a trend of increasing zooplankton abundance along
the entire Vancouver Island migration route, the spatial variation
we observed in zooplankton density may best reflect differences
in oceanographic properties and productivity between the stable two-layer Strait of Georgia and the tidally mixed Discovery
Passage–Johnstone Strait area. It may also partly explain the
rapid migration of juvenile Sockeye Salmon through the Strait
of Georgia (i.e., 26 km/d; Welch et al. 2009, 2011).
Juvenile Sockeye Salmon migrating through the Strait of
Georgia and Johnstone Strait consumed zooplankton almost exclusively, as opposed to fish or eggs, which we also recorded in
small numbers. Prey diversity was high, consisting of more than
12 higher taxa in both years, which matches previous studies in
the Strait of Georgia and other regions of the northeast Pacific
(Healey 1980, 1991; Brodeur and Pearcy 1990; Landingham
et al. 1998). Despite the large numbers of species consumed, our
results show evidence of selectivity for particular prey. Sockeye
Salmon routinely selected for euphausiid, amphipod, decapod,
terrestrial insect, fish, egg, and cumacean prey, and avoided
abundant brachyuran and cladoceran prey. Calanoid copepods,
the most abundant and consumed prey, were not selected out
of proportion to their availability in either year. Calanoid copepods have been described as a major diet item for juvenile
salmon generally but are not considered preferred prey (Pearcy
1992), and Sockeye Salmon have been shown to avoid numerically predominant copepods elsewhere (Landingham et al.
1998).
Reasons for the selectivity of prey by juvenile Sockeye
Salmon observed in our study are not clear. Salmonids are
considered opportunistic drift feeders (Everest and Chapman
1972; Filbert and Hawkins 1995) that will consume visually
obvious prey within a certain size range (Brodeur et al. 2003).
But even within a particular size range, preferences are evident. For example, juvenile Sockeye Salmon migrating along
British Columbia’s north coast consumed a disproportionate
number of large prey; small copepods were ignored relative
to their abundance (Healey 1991; Landingham et al. 1998).
Large prey should be easier to detect and more profitable than
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small prey. This could explain the high selectivity shown in our
study for amphipods: large, but limited prey, with relatively high
gross energy (as per prey energy estimates in Tanasuchuck and
Routledge 2011). The small size and low gross energy of
brachyura may also explain why Sockeye Salmon in our study
consistently selected against them, despite their high abundance.
Confusing this rather simplistic interpretation, however, is the
strong selectivity in 2010 for oikopleura, which are small and
have the lowest estimated energy content of prey available to
juvenile Sockeye Salmon (Tanasuchuck and Routledge 2011).
Thus, the diet of Sockeye Salmon is undoubtedly a combination
of prey abundance and preference, and we agree with Healey
(1991) that, “The complex of factors underlying a particular diet
cannot be fully sorted out in a descriptive study such as this.”
This is the first report of Sockeye Salmon preying on C.
clemensi. This is a common external parasite of Atlantic Salmon
Salmo salar, in open-net salmon farms in the region, and on wild
juvenile Sockeye Salmon (Korman 2011; Price et al. 2011). Our
finding of adult C. clemensi in a Sockeye Salmon stomach and
at sea suggests either a dispersal mechanism that may involve
adult transfer between hosts (see Connors et al. 2008; Costello
2009) or simply the dislodgement of abundant lice in the study
region from hosts and subsequent opportunistic capture.
Predictions of climate warming effects on Fraser River Sockeye Salmon include changes in the abundance and distribution of
prey in the Strait of Georgia, which could result in a timing mismatch between nearshore productivity and migrating juvenile
salmon (Healey 2011). In a recent study involving the northern
Strait of Georgia region in 2009, zooplankton abundance was
highest between mid-May and June and peaked during the first
week of June (Chittenden et al. 2010). Juvenile Coho Salmon
O. kisutch, which entered the marine environment of this region
during the peak bloom period, had significantly higher survival
rates than fish that began marine migration before or after this
period (Chittenden et al. 2010). Our observations since 2007
suggest that the peak migration timing of Fraser River Sockeye
Salmon through northern Strait of Georgia–southern Johnstone
Strait is during the first 2 weeks in June. Prey were abundant
during this time, and foraging success remained relatively unchanged, which suggests that fish may not be experiencing a
trophic mismatch during their early marine migration, at least
during the 2 years of our study. Importantly, the question remains as to whether this apparent resource abundance for juveniles relates to improved marine survival and consistent adult
returns in subsequent years, as was shown for Coho Salmon outmigrating in 2009. Preliminary estimates suggest that productivity (recruits per spawner) for the 2009 and 2010 outmigration
of Fraser River Sockeye Salmon smolts was above average compared to the modern low productivity era post-1993, but equal
to and slightly below the long-term average (1956–2010), respectively (M. Lapointe, Pacific Salmon Commission, personal
communication).
Juvenile Sockeye Salmon did not experience severe food
limitations during the years of our study. Despite significantly
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larger fish in 2010 than in 2009, foraging success was similar
between years and averaged 1.9% for the 2 years of our study.
These are the highest recorded for Sockeye Salmon during their
first summer at sea and comparable with other juvenile salmon
for this region and elsewhere. Juvenile Sockeye Salmon examined along British Columbia’s north coast showed an average
feeding index between 0.3% (July 1986) and 0.5% (July 1987);
levels considered at the time to indicate food limitations (Healey
1991). Concomitantly, averages for Chum Salmon O. keta,
Chinook Salmon O. tshawytscha, and Coho Salmon in the Strait
of Georgia (0.73–1.15%; Healey 1980), and Coho Salmon in
Oregon and Washington (1.2–2.7%; Fisher and Pearcy 1988)
were reported as evidence for an adequate food supply (Healey
1991).
The low percentage of juveniles with empty stomachs (3.1%
in 2009, and 0.0% in 2010) further suggests that food limitation
(if present during the years of this study) was not widespread.
Haegele (1997) showed that on average 32% of juvenile Sockeye Salmon had empty stomachs during 1990–1993 in the Strait
of Georgia (a high of 75% in 1993), which was the beginning
of reduced returns of Sockeye Salmon to the Fraser River (Connors et al. 2012). Beamish et al. (2012) reported that about
40% of juvenile Sockeye Salmon in the Strait of Georgia had
empty stomachs in 2007 and speculated that subsequent marine survival was affected, although this was based on a sample
size of 65 fish. That same study, however, showed that about
40% of Sockeye Salmon in 2004 had empty stomachs, as did
about 20% in 2009; yet no link was made with these years to
food limitations. One plausible explanation for the lower empty
stomach rates that we report for 2009 compared to those reported by Beamish et al. (2012) is that the Sockeye Salmon we
examined were captured further north, whereas Beamish et al.
(2012) may have captured fish as far south as the mouth of
the Fraser River. Alternatively, perhaps we were just sampling
the survivors of food-deprived fish that may have been preyed
upon. This is an inherent difficulty in interpreting any study. The
principal unanswered questions for future work are: (1) whether
juveniles grow fast enough to minimize size-related predation
mortality, (2) whether or not there is a critical period in the
early life history, and (3) whether or not it occurs in the Strait
of Georgia.
In conclusion, juvenile Fraser River Sockeye Salmon appeared to have an abundant prey resource pool while migrating
through south-coast British Columbia during the 2 years of this
study. This was matched by consistently high foraging success
in both years. Ocean conditions vary widely from year to year;
hence, we cannot say anything about the 2007 cohort, which
returned in exceptionally low numbers 2 years later. We also
cannot say anything about future migrations and subsequent
survival. Rather, further progress in linking oceanic conditions
to survival of salmon will require comprehensive annual monitoring of both the fish and their prey during this assumed critical
phase of their life cycle.
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