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Catch fluctuation patterns of firefly squid (Watasenia scintillans)
in Toyama Bay

Annual yields of firefly squid (Watasenia  scintillans) in Toyama Bay, Japan Sea, widely fluctuated from 473 to 3.895

tons with the average of 1,655 tons from 1982 to 2001.

Hence there has been a strong desire for reliable forecasts of

annual yield among fisherman. To find out keys for yield forecasts, we examined yearly, S-day period and daily fluctua-
tions of catch by areas, relation between daily catch and sea temperature, and body size changes of squid during 1982 to
2001. When defining a fishing season as the period from the first date to the last date with over one-ton daily catch, the
maximum duration of fishing season in Toyama Bay was from early March to middle July. The potential and optimum

sea temperature for squid fishing seemed 9 to 1

5°Cand 11 to 13°C, respectively. The western part, Shinminato, and the

eastern part, Namerikawa and Uozu, of Toyama Bay showed distinctively different patterns in annual and daily catches.
These differences in catch pattern were considered partly due to bottom topography. When looking at the average of
years with rich yields, there were 7 days lags from Shinminato to Uozu in daily catch correlation, suggesting the cast-
ward movement of squid. Body size of squid generally increased through a fishing season. However, the detailed exami-
nation of changes in mean body size in comparison with a known growth rate of squid indicated an occurrence of sev-
eral recruitments during a season every year. This was also supported by an occurrence of several peaks in daily catches
for each year and area. Understandings on recruitment mechanisms would be essential for a development of reliable

yield forecast.

Key words: Watusenia scintillans, catch fluctuations, recruitment, Toyama Bay, Japan Sea
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Figure 1. Locations of set nets for firefly squid fishing, fishing

areas, and stations for sea temperature measurement in
Toyama Bay.
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Figure 2. Fluctuations of annual catch of firefly squid in total
as well as by fishery areas in Toyama Bay. Left panels show
annual total catch and right panels show CPUE (tons/set
net). CL indicates confidence limit.
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Table 1. Correlation coeflicients between annual firefly squid catches of each areas in Toyama Bay.

Area Himi Shinminato Yokata Iwase Mizuhashi Namerikawa Uozu Kurobe Total
Himi I 0.91 0.59 0.25 0.46 0.48 0.49 0.06 0.64
Shinminato wE 1 0.69 0.50 0.62 0.64 0.64 0.27 0.79
Yokata o ok 1 0.80 0.90 0.89 0.87 0.54 0.93
[wase NS * ok | 0.84 0.81 0.81 0.59 0.81
Mizuhashi * ok ki | 0.95 0.96 0.73 0.95
Namerikawa * ok ok o ok 1 0.97 0.75 0.97
Uozu * e ok ok wE ok 1 0.79 0.96
Kurobe NS * ok wE ok o 1 0.67

Total ek £ o EES EEd Ak ok B 1

*: Significant at 5% level, **: Significant at 1% level, NS: No significant
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Figure 4. Fluctuations of mean catch for every 5 days of firefly
squid by categories of yield level in Toyama Bay. Three cat-
egories of yield level were defined for each year depending
on its annual catch relative to the 95% confidence interval
of mean for 1982 to 2001 shown in Fig. 2, i.e. years with
catches above the upper limit of mean as “years of rich
yield”, those with catches below the lower limit of mean as

“years of poor yield”, and all remaining years as “years of

average yield”. Years under each category were as follows:
“years of rich yield”; 1983, 1989, 1990, 1992, 1994 and
1995, “years of average yield”; 1988, 1991, 1993, 1996,
1998, 1999 and 2000, and “years of poor yield™; 1982,
1984~87, 1997 and 2001,
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Figure 5. Comparison of fluctuation patterns of mean every 5 days catch of firefly squid fishing in Shinminato and
Uozu in Toyama Bay.
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Figure 12. Seasonal changes
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Table 2. Comparison of mean mantle length by categories of yield level shown in Fig. 4.
March April May June
Difference (mm)
M L E M L E M L E M L

Poor—Rich +0.51
Poor— Ave. —1.06%*
Ave.—Rich +1.57%*

C079%  H121%F +0.87FF +LA0FF 0.84FF +042  F127HF £139%F 40945 —0.88*
SL79FE FOTTEE £0.56%  FO.70%F FLS8FE +OBLF FDS6HE 4245 0.74% 41595
L100%F +044 4031 FOT0%F —073%F =039 —1.29%F —1.06%F +020  —247%

Rich: Years of Rich Yield. Ave.: Years of Average Yield, Poor: Years of Poor Yield
E: Early of Month, M: Middle of month, L: Late of month

*: Significant at 5% level, *

*: Significant at 1% level
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Figure 13. Time series of mean mantle length with a known growth curve (Hayashi, 1995) and catch of firefly

squid in Namerikawa fishing ground.
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