









































Increasing tow duration in experiments with a 114-mm
codend acted to increase Lsg by 2 cm. Several other inves-
tigators have observed similar results from increasing tow
duration (Clark 1957, 1963; Beverton 1964; Pope and Hall
1966). The selection range also increased with tow duration,
from 4.3 cm to 6.6 cm. The positive relationship between
Lsy and tow duration can be attributed to fish making
repeated attempts to escape and thereby having a greater
probability of escaping in a longer tow (Pope et al. 1975).
The reason for the increase in selection range is less clear,
but examination of the scatter plot for 2-hour tows (Fig. 4)
reveals greater variability in retention rates as fish length in-
creases. Given enough time, the greater vigor of larger fish
(>30 cm) appears to allow many of them to squeeze through
the meshes.

An increase in the weight of the catch in a tow can act
to lower Lsy (Clark et al. 1958, 1963), although several
papers indicate little or no effect of catch weight on size at
selection (McCracken 1963, Hodder and May 1964, ICES
1965, Pope and Hall 1966). Pope et al. (1975) noted that
this relationship has only been observed in covered codend
experiments where cover masking may play a role in lower-
ing Lsy. The weight of the catch had no apparent negative
effect on Ls, in these experiments between 1 and 2-hour
tows as evidenced by the increase in Lsy with tow duration
noted above.

Comparisons of observed and expected commercial winter
flounder length-composition are dependent on a general
seasonal pattern of availability and as such are subject to error
due to daily fluctuations in length-composition. Such com-
parisons were possible for winter flounder because their
movements are not related to size, at least for adult fish (Saila
1961). Very small fish, at least to 10 cm in length, usually
occur near shore (Warfel and Merriman 1944), so fish below
this size were excluded from these comparisons.

The comparisons which showed the best agreement were
from small vessels with average tow durations of 1 to 2 hours,
while larger vessels with average tow durations of 2.5 to 3.5
hours characterized the data sets in which agreement was
generally not as good (Table 4).

Vessel size and trawl size alone have been shown not to
significantly affect selectivity (McCracken 1963, Pope and
Hall 1966), and tow duration has already been shown to be
positively related to Lsy. However, Pope et al. (1975) sug-
gest that a light trawl aboard a small vessel is likely to have
a different selection factor than a large trawl aboard a large
vessel.

It appears that the amount of chain attached to the footrope
may be an important difference between small and large
vessels in terms of observed and expected length-composition
in this study. The small vessels uniformly used a single strand
of 9.5 mm (3% in) chain in the wings, with two strands in
the belly. The large vessels generally used two strands of
9.5 mm (3 in) chain in the wings with an additional length
of 9.5 mm or larger chain, up to 19.1 mm (% in), in the
belly. Sea samplers noted fish from these tows were frequent-
ly coated with mud and in poor condition. In addition to

occasional clogging, the poor condition of fish in some tows
may have reduced their escape response. The effect of sweep
characteristics in mud bottom areas on both size selectivity
and discard mortality needs further examination.

Yield-per-recruit assessments based on stepwise recruit-
ment were found to be more conservative than assessments
based on knife-edge recruitment. Stepwise and knife-edge
yield calculations are equal when the products of abundance
and weight on either side of the 50% retention point on the
selection curve are equal. A modest difference (2 to 7%) oc-
curs in the smallest mesh sizes considered (76-mm diamond
and 102-mm square) reflecting the effect of partial fishing
mortality on the numerous, rapidly growing age 1+ fish
(Table 5). Little difference in yield (1 to 3%) occurs in
102-mm and 114-mm codends. The 3% difference in yield
in 114-mm mesh codends is due to the escapement of some
fish greater than the minimum legal size which is accounted
for in the stepwise yield assessment but not the knife-edge.
The greatest difference exists in 127-mm mesh comparisons
(4 to 10%), particularly as discard and fishing mortality rise.
Differences in 127-mm mesh appear to be caused by both
ignoring discard mortality and overestimating yield in knife-
edge calculations.

Estimated increases in yield with increasing mesh size are
generally similar between stepwise and knife-edge models
below 127-mm mesh. However, there is a greater disparity
when increasing mesh size from 114 mm to 127 mm is con-
sidered. Again, differences are most notable at the high
discard and fishing mortality rates which probably best
characterize the fishery at present. A 19% increase is forecast
in knife-edge yield, while 11% (stepwise yield) is a more
realistic expectation.

The increase in yield associated with an increase in mesh
size is clearly an important management consideration, in-
fluencing both the ultimate choice of mesh size and the speed
with which that mesh size is to be introduced into the fishery.
To evaluate short-term as well as long-term changes in yield,
information on both the Lsy and the shape of the selection
curve is required. The short-term effect of a mesh-size
restriction on landings cannot be evaluated at all without this
information when the minimum legal size falls within the
codend selection curve. At the same time, the relative
increase in long-term yield expected from increasing mesh
size beyond 114 mm can be greatly overestimated unless
the gradual recruitment of fish into the fishery, caused by
the codend selection process, is incorporated into yield
assessments.
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