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Abstract

A trousers-type framed midwater trawl (T-FMT) was developed for the simultaneous
sampling of plankton and micronekton, which allows the use of two kinds of mesh sizes at the
same time. This paper describes the performance of T-FMT in the survey of plankton and
micronekton. In addition, the estimation of size selectivity for these small creatures was
conducted by using the SELECT analysis expanded for a sub-sample from the trousers trawl
experiment.

The experiments for plankton and juvenile walleye pollock were conducted offshore of
Usujiri, Hokkaido. Three kinds of codends were prepared: two moji-nets with mesh sizes of
1.7 mm (M17) and 3.1 mm (M31), respectively, and a plankton mesh with a mesh size of 526
um (PL). A pair of codends, M17 vs. PL and M17 vs. M31, was tested for sampling plankton
and juvenile walleye pollock, respectively. Euphausiids dominated the catches of the M17
codend, whereas copepods were dominant in the PL codend. The length distribution of
euphausiids in the PL codend showed a bimodal shape, whereas of those in the M15 codend
showed a unimodal shape. The average Lso and S.R. values for the estimated selectivity curve
of the M17 codend for euphausiids were 7.8 and 1.0 mm, respectively. For the juvenile
walleye pollock caught in April (early season after spawning), the length distribution in the
M17 and M31 codends showed a deviant shape, i.e. there were no fish smaller than 12 mm in
length. For the fish caught in June, the length distributions for the M17 and M31 codends
showed a unimodal shape, and there was no difference in length distribution between the M17
and M31 codends. Based on these results, it was concluded that the PL and M17 codend pair
was suitable for the simultaneous sampling not only of plankton and micronekton but also of
juvenile walleye pollock in this area from April to June. In addition, the availability of T-FMT

in the study of size selectivity for small creatures was confirmed.
Keywords: frame trawl, trousers trawl, selectivity, euphausiids, SELECT
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Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Figure caption

Schematic of the T-FMT (Trousers-type Framed Midwater

Trawl).

Net plan of the T-FMT.

Schematic of the codend bucket of T-FMT.

Location of the experimental area offshore of Usujiri,

Hokkaido.

Length frequency distribution of euphausiids caught by
T-FMT with the M17 (1.7 mm) vs. PL (526 um) codends in

each haul.

Length frequency distribution of juvenile walleye pollock
caught by T-FMT with the M17 (1.7 mm) vs. M31 (3.1 mm)

codends in April (upper) and June (lower), 2004.

Estimated selectivity curves for euphausiids in the M17

codend.

Fits of the estimated curves to the observed proportions of

euphausiids sampled in the M17 codend.

Deviance residuals in the estimation of selectivity curve

shown in Fig. 7.



Table 1 Number of creatures caught by T-FMT with the M17 vs. PL codends in July, 2003. The proportion of species in each haul is given in parenthesis

b

Codend Haul No. Sampling fraction®  Euphausiids Copepods Amphipods Sagittas Lanternfishes Others
M17 1 0.250 3452 (0.96) 20 (0.01) 4 (0.00) 8 (0.00) 24 (0.01) 88 (0.02)
(Moji-net, 1.7 mm) 2 0.125 9360 (0.87) 64 (0.01) 720 (0.07) 496 (0.05) 0o - 136 (0.01)

3 1.000 11248 (0.99) 32 (0.00) 16 (0.00) 64 (0.01) 0o - 32 (0.00)
PL 1 0.125 9472 (0.06) 130224 (0.89) 688 (0.00) 5808 (0.04) 32 (0.00) 576 (0.00)
(PE40, 526 pum) 2 0.016 13376 (0.11) 106592 (0.86) 640 (0.01) 2880 (0.02) 32 (0.00) 224 (0.00)
3 1.000 9520 (0.09) 97392 (0.90) 96 (0.00) 1472 (0.01) 0o - 288 (0.00)

The numbers caught in the No. 1 and No. 2 haul was estimated multiplying the sampled number by the reciprocal of sampling fraction.

N



Table 2 Parameter estimates and Ls,, S.R. values of the selectivity curve for
euphausiids in the M17 codend (Moji-net with 1.7 mm mesh size)

Parameters
Haul No. a b p MLL Ls SR
1 -15.80 2.09 0.47 -433.49 7.6 1.1
2 -16.85 2.10 0.14 -436.79 8.0 1.0

3 -17.70 2.26 0.44 -349.74 7.8 1.0
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