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A study on size-selectivity of hair crab pots©®

Shuichi NISHIUCHI""

The hair crab, Erimacrus isenbeckii, is an important marine resource in Hokkaido. Because the catches have been
low in recent years, stock enhancement is becoming more important. In order to establish selective fishing methods
corresponding to the minimum legal size, the size-selectivity of various mesh sizes and escape-vents of hair crab
pots were estimated based on data from comparative fishing experiments, and the results compared. The size-
selectivity of each mesh size and escape-vent size were estimated using the SELECT method. The selectivity
master curves for both mesh size and escape-vent size were estimated using the expanded SELECT model. The
results obtained from this study are as follows:

Since some problems have occurred in previous studies on the selectivity of pots (traps), a new method based on
the fishing process of hair crab pots was developed using the SELECT model and the master curve method. This
method was useful for estimating the size-selectivity for both mesh and escape-vents, and showed that the
assumption of equal relative fishing efficiency between hair crab pots with various mesh sizes or escape-vent sizes
is not always applicable. Moreover, the assumption that a proportional relationship exists between the rostral length
and the mesh size that show the same retention probability was not accepted. In order to compare the mesh
selectivity and escape-vent selectivity, equations which represent the relationship between the 50% retention rostral
length (k) and the selection range (SR) were derived from the selectivity master curve for both mesh size and
escape-vent size. Graphically, the mesh selectivity and escape-vent selectivity can be readily compared.

Mesh selectivity curves for each mesh size and master curve were estimated on the data from comparative fishing
experiments in the case of both the 1-day soak and 2-day soak. Mesh sizes used for experiments were 57, 720 870
102 and 117 mm for the internal stretched length. The logistic function was used to give the mesh selection.

The difference in 50% retention rostral length between soak times was not clear. However, the selection range for
the 2-day soak was narrower compared with that for the 1-day soak, indicating that the mesh selectivity would
change with the soak time. In the meantime, no difference in the relative fishing efficiencies among mesh sizes was
found for the 1-day soak. However, the relative fishing efficiency in the selected models increased with increasing
mesh size in the case of the 2-day soak. This indicates that the relative fishing efficiency would change with the
soak time. The assumption that a proportional relationship exists between the rostal length and the mesh size that
shows the same retention probability is not accepted. From the master curve, the mesh size with which the rostral
length of 50% retention corresponding to the minimum legal size of 80 mm and its selection range were calculated
as 114 mm and 6.3 mm for the 1-day soak, and 114 mm and 2.5 mm for the 2-day soak, respectively. These results
show that the mesh selectivity of hair crab pots are sharp. On the other hand, the rostral length of 50% retention for
the current minimum legal mesh size of 115-mm (knot to knot length) were calculated as 78.3-mm for the 1-day
soak and 78.4-mm for the 2-day soak, respectively, slightly smaller than the minimum legal rostral length of 80-mm.

In the years after the introduction of the mesh-size restriction, the proportion of hair crabs that were of sublegal-
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sized crabs caught by commercial vessels was significantly low compared with that for a research vessel in the
three areas off Abashiri subprefecture. This indicates the effectiveness of the mesh restriction. However, the
percentage of sublegal hair crabs caught by the commercial vessels were still highll 30-40% on an average) in the
years after the introduction of the mesh-size restriction.

The preliminary experiment using pots with two 75-mm wide x 48-mm high vents and those with two 85-mm
wide x 55-mm high vents showed that a significant improvement on the selectivity of hair crab pots can be
achieved by incorporating escape-vents into pots. The 85 x 55-mm vents were more efficient than the 75 x [J 48-
mm vents in reducing the catch of sublegal crabs and retention of legal crabs.

The size-selectivity curves for each escape-vent size and master curve using the logistic function were estimated
on data from comparative fishing experiments in the cases of both 1-day soak and [0 2-day soak. The pots used for
the experiments were control pots without an escape-vent and the other four types of pots with two escape-vents
of 100-mm wide and 49, 51, 53 and 55-mm high. For each escape-vent size, the rostral length of 50% retention in the
case of the O 2-day soak was larger than that for the 1-day soak, and the selection range for the O 2-day soak was
narrower than that for the 1-day soak. These results suggest that the size-selectivity of escape-vents vary with the
soak time. The optimum escape-vent size that would retain legal-sized crabs but allow sublegal-sized ones to escape
was estimated to be 51-mm high. The assumption of equal relative fishing efficiency was accepted for the 1-day
soak, while it was not accepted for the O 2-day soak. The relative fishing efficiency was increased by increasing the
escape-vent size for the O 2-day soak. On the other hand, the principle of geometric similarity of Baranov was
accepted for both the 1-day soak and the O 2-day soak.

The number of escape-vents also affected the size-selectivity of the hair crab pots. While no difference in the size-
selectivity was observed between the number of escape-vents for the 1-day soak, the 50% retention rostral length of
two 85 x 55-mm vented pots was larger than that of one 85 x 55-mm vented pots for the O 2-day soak. Thus the
pots with two 85 x 55-mm escape-vents were more efficient than those with one 85 x 55-mm escape-vent in
reducing the sublegal crab catch for the [0 2-day soak. From the above results the most efficient escape-vent to be
incorporated into pots would be two of 100-mm wide x 51-mm high vents.

With the intent to save cost and labor, the theoretical size-selectivity curves based on the body depth vs. rostral
length regression were calculated for the escape-vent sizes used in the experiments. The 50% retention rostral
lengths estimated from the SELECT model were apparently lower than those predicted by the theoretical size-
selectivity curves for the 1-day soak, while the theoretical size-selectivity curves were close to the SELECT-
produced size-selectivity curves for the O 2-day soak. This indicates the necessity of introducing the factor relating
to the soak time into calculating theoretical curves.

Comparing the SR-k relationship between mesh size and escape-vent size proved that the escape-vent selectivity is
as sharp as that of the mesh selectivity. There are some advantages of escape-vents compared with mesh (i.e, stable
selectivity, simplicity to change the selectivity of pots). Moreover, the selectivity of escape-vents could be ameliorated
with some options (e.g,, material, shape, number, and the location of escape-vents). Therefore, | concluded that escape-
vents are an effective method for selective fishing of legal sized hair crabs, Erimacrus isenbeckii,
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Fig.1 Female hair crab (top) and male hair crab (bottom).
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Fig.2 Annual catches of hair crabs in Hokkaido during
the period 1940 to 1999.
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Fig.7 Changes in the index of the stock abundance for
male hair crabs during 1969 to 1999 in Okhotsk
Sea. Closed and open bars show sublegal-sized
males and legal-sized males, respectively.
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