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Vertical distribution of Pacific salmon in the central
Bering Sea in summer 2007
Abstract: The vertical distribution of Pacific salmon Oncorhynchus spp., sampled by
trawl net, in the central Bering Sea in summertime was examined. The abundance of
Pacific salmon caught decreased with increasing depth and the majority of Pacific
salmon were caught within the upper 50 m. The inter-specific variation in vertical
distribution was relatively small.

Many previous studies have explored vertical distribution of Pacific salmon
Oncorhynchus spp. in offshore areas (e.g., Manzer, 1964; Machidori, 1966; Ogura and
Ishida, 1995; Radchenko and Glebov, 1998; Ishida et al., 2001; Walker et al., 2007).
These studies found that the vertical distribution of Pacific salmon can vary by species,
seasons, regions, thermocline and diel vertical migration. In this study, I examined the
vertical distribution of Pacific salmon, sampled by trawl net, in the central Bering Sea
in summertime.
Pacific salmon were collected in 31 trawls conducted in the central Bering Sea,
between 54° and 59°N latitude and between 177°E and 176°W longitude from 30 June
to 15 July 2007 in the first leg of the 2007 summer Japanese salmon research cruise of
the R/V Hokko maru. Morita et al. (2007) have reported details of the cruise and
fishing stations. The 31 trawls were towed at the speed of 5 knots for 1 h in daytime.
The warp length was set at 300 m for all trawls. The height and width of the mouth of
trawl was about 30 and 40 m, respectively; the trawl length was 152 m; and the cod
end of the net was lined with a net of mesh size 17.5 mm.
To vary the depth of the towed trawl net, the angle of the canvas kite, the number of
floats, and the weight of the ground rope were adjusted for each trawl. The resulting
depth ranges of the head and ground ropes were 0–39 m and 28–68 m, respectively.
For the analyses of depth-related patterns, small depth recorders (SBT-500, Murayama
Denki Ltd., Tokyo) were attached to the trawl net. Median depth between the head rope
and ground rope were used, because fishing efficiency is generally highest at the centre
of the net.
In total, 2,738 chum salmon, 342 pink salmon, 95 chinook salmon and 91 sockeye
salmon were caught during 31 trawls.
The abundance of Pacific salmon caught decreased with increasing depth and the
majority of Pacific salmon were caught within the upper 50 m (Figure 1, Figure 2),
although fine resolution of the vertical distribution was not possible owing to the 30 m
opening of the trawl mouth. There was some inter-specific variation in vertical
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distribution. First, sockeye salmon used shallow water exclusively; all sockeye salmon
were caught within the upper 30 m. Second, chinook salmon tended to use deep waters
compared with other species. However, the inter-specific variation in vertical
distribution was relatively small. On the other hand, there was significant intra-specific
variation in vertical distribution; larger chum salmon tended to inhabit deeper or colder
waters than small chum salmon (Morita, submitted).
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Figure 1. Relationships between depth and number of chum, pink chinook and
sockeye salmon individuals caught during 31 trawls in the central Bering Sea in
summer 2007. Lines indicate the fitted quadratic curves.
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Figure 2. Cumulative frequency distributions of chum, pink chinook and sockeye
salmon catch in relation to depth during 31 trawls in the central Bering Sea in summer
2007.
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