Spatial and temporal variation in potential and realized
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growth rates of age-0 northern rock sole

Thomas P. Hurst — Fisheries Behavioral Ecology Program
Alisa A. Abookire — Kodiak Laboratory
Alaska Fisheries Science Center, NOAA-NMFS

Background:

Many flatfishes display a life history with juveniles concentrated in nearshore nursery
grounds, possibly resulting in density-dependent regulation of growth and survival.
Alternatively, growth rates may be limited by water temperature or prey availability (but not
in a density-dependent manner). The most effective evaluation of growth is based on
comparison of rates observed in the field with separately determined growth potential.
Here we evaluate the spatial and temporal variation in growth of northern rock sole, a
regionally important resource species. Spatial variability is assessed at three known
nursery areas on the NE Kodiak coast. Temporal variability is evaluated by tracking
realized growth rates through the summer growing season.
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Growth potential of juvenile northern rock sole wes determined in the laboratory. At each
temperature, 3 tanks of 7 fish were reared for at least 15 weeks in 1 m diameter tanks. Fish
were fed ad libitum 3 times per week and measures at 2-3 week intervals.
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Age-0 northern rock sole were sampled at 3 sites
along the NE Kodiak coast, monthly between June
and September 2004. Fishing was done from the
9.1 m FV Miss O with a 2 m beam trawl.
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Site-specific temperature records were derived
from the observed deviations from the
continuous record at Trident Basin. These were
used to determine monthly potential growth at
each site.

Phase 3. Variation in observed and realized growth rates
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Variability in growth of northern rock sole
among sites and years. By mid-September,
fish at Holiday Beach were 7.1 mm longer than
fish at Shakmanoff Beach (corresponds to 2-
fold difference in mass). The 1.1°C
temperature difference between sites could
account for less than 3 mm of this difference.

Also shown (in red) is the variation observed
among years in Kachemak Bay by Abookire
(1997). The interannual variation observed
at Kachemak Bay appears greater than the
among site variation observed in Kodiak in
2004.
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Realized growth rates of northern rock
sole. Due to continued settlement, the
June-July period was not included. The
Holiday Beach site had highest realized
growth rates in both months. All three
sites experienced declines in realized
growth rates in late summer.

Conclusions:

1. Growth rates of northern rock sole differed significantly among 3 Kodiak nursery sites.
2. Thermal variation among sites accounted for less than half of the growth differences.
3. Fish realized near maximum potential growth in early summer.

4. Realized growth rates fell in the late summer.

5. No evidence of density-dependent regulation of growth among sites.
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Future:

1. Determine level of interannual variation in realized growth at 3 nursery sites.

2. Compare growth rate data to local habitat variation.
3. Compare patterns of growth with co-occurring Pacific halibut.

4. Expand spatial coverage of analyses to SE Bering Sea and Kachemak Bay.
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