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The effect of fishing ground environmental on the catch of trap-net fishing

Daisaku MASUDA

Trap-net are fishing gear set along the coast to catch the various fish and shellfish species. The large-scale

trap-net fishing are influenced by the abundance in the fishing ground. Therefore, the catch trend of trap-net

is useful information to estimate the coastal fish stocks. The primary objective of this study was to analyze

how various environmental and biological factors such as the water temperature, lunar cycle, wind direction

and fish abundance affect the capture efficiency of trap-net fishing. I analyzed the effect of these factors on

fish catch records (1997-2013) in Fisheries Cooperative Association located on Goto islands in Nagasaki

Prefecture. My analysis shows that dominant species (Dolphin fish Coryphaena hippurus, Pacific saury

Cololabis saira, Japanese common squid Todarodes pacificus and Yellowtail Seriola quinqureadiata) of

trap-net fishing is mainly influenced by the fish abundance and water temperature. The lunar cycle

significantly affects the catches of Dolphin fish, Pacific saury and Japanese common squid, and the wind

direction affects the catches of Japanese common squid and Yellowtail.
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Fig.1 Monthly catch amount in the Trap-net fishery in 1997-2013 (average catch amount).

Table 1 Catch data used in the study

) Number  Fishing  Total catch ~ Average SD
Species name Season
of traps days (kg) (kg/day)  (kg/day)
Dolphin fish Sep-Oct 3 771 622,889 807 1,292
Japanese common squid Dec-Mar 3 1572 2,182,555 1,388 2,675
Pacific saury Dec-Jan 3 803 568,657 708 1,607
Yellowtail Apr-May 1-2 840 211,624 251 835
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Table 2 Explanatory variables in the initial generalized additive model (GAM) with a negative binomial distribution

Species name

Explanatory variable

Category

Dolphin fish
temp
moon
wind
N
Japanese common squid
temp
moon

wind

Pacific saury
temp
moon

wind

Yellowtail
temp
moon

wind

Continuous variable, (20.3 to 28.5)
Continuous variable, (0 to 1)
Continuous variable, (-4.1 to 8.7)

17 categories(1997 , .... ,2013)

Continuous variable, (13.0 to 21.5)
Continuous variable, (0 to 1)

Continuous variable, (-6.6 to 8.1)

17 categories(1997, .... ,2013)

Continuous variable, (13.6 to 21.5)
Continuous variable, (0 to 1)
Continuous variable, (-5.1 to 7.7)

17 categories(1997 , .... ,2013)

Continuous variable, (14.0 to 23.0)
Continuous variable, (0 to 1)

Continuous variable, (-6.0 to 7.2)

17 categories(1997 , .... ,2013)
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Fig.2 Catch amount of dominant 4 species and fishing ground temperature fluctuation. The lines show the temperature,
and the bar graphs show the catch amount.
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Fig.2 continued
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Fig.2 continued
Dolphin fish Japanese common squid
4 FEOUWSEE A OB, > AZ7LY~Tidim 2 81 EEh
N N ” Ny St E S84 ; = .
AR SFME SO 581 . 1 L 1| §g] :
& - N N N N G 8 . i £ 2 H i
DU, ZNVAL T TIIRTHINIEN LT ITES 53] ¢+ L g 1 i T
y Sk S em 88 1 Tsg| L 4 i
UMD M T B A A 250 8] L L8 |
(Fig.3), — /77 VECII A lnlZ L HIED B IFE0D . ' Q ‘ . ' Q ‘
LIIRM T, BIRETRIEDBIRIY, AT LA AL - _
. . . Pacific saury Yellow tail
A, =TIV DRI IEIEN <R 7 g s
i, 7 VDRI AL DORRATRO Lo £ g7
. kS S - € o
72(Fig4), 3¢ 3 £
£ £
£8 R S B
G 2 ¢ ! : 3] . . .
S e T R B R
i i N i H H !
S N TR S o s sl N S S S N

® ) O ( ® ) O«
Fig.3 Variation of daily catch of dominant 4 species of by the age of the moon. The band in the box is the median values

and the bottom and top of the box are the lower and upper quartiles, respectively. The ends of the whiskers the 1.5

interquartile range and plots depicted as open circle designate the outliners.
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Fig.4 Variation of daily catch of dominant 4 species of by

the wind direction.

BETTIVEBITER GAM MATORE, WIho
FAFEC Y temp & N OFEDRI S, VA T3 temp,
AV RAA TINE moon, Vi~ & T VAL N DM
ZNENDEGHE T VDA ?i@quﬂi%j(% §-Z
L CV ) /=(table 3), FAFEDEGETET UILLFD L
nTho,

Dolphin fish:

log (t;) =po+ s(temp) + 1N +s(moon) + offset E;
Japanese common Squid:

log (i) =0+ s(moon)~+ 31N+ s(temp) + s(wind)

+ offset £;

Pacific saury:

log () =po+ 51N+ s(moon) + s(temp) + offset E;
Yellowtail:

log () =po+ 51N + s(temp) + s(wind) + offset E;
moon DFZENT, A T L ANVAAL T, L ~Thi
HEH, ANVAA T3 &7 VITIE wind DL D
ERAN Ity gl

ZNENOFIEDIIEET L DHEE LI

& EKEOBIRE Figs ("3, A 73K
235°CTHRIEN R B <, TNLY bR &
Brty, 7K. 25.2°C F Tl  HLHIZ MREE T
BT 275, 252°CRY bm< b L, MK
RO EF-& & BIRLS 2D, JKIRAN23.5°CLD b
WG AT AR T & & bl d
EHEE SNTo, AV A A TITKIE 142°C 6
16.5°CIZ/NT T3 %<, &V KRN
WA BRI T b D7 2D &
HEE SAUTz, T~ 130K 14.9°C L 17.1°C Tl
Db 26 <, KR 149°C 10 BIKS WIEER/KIR
171°CE D b R TIE MR 5 L HE
E &, 7 U BITKIR 15.7°CTlfn e b 2 <
ZALE D HAED E ORI KR -
E BT 7D HEES N,

Table 3 Output for the selected optimal generalized additive models. /JAIC indicates the increment in AIC if the

explanatory is removed from optimum models.

Japanese Pacific saury Yellowtail
Explanatory variable Dolphin fish )
common squid
Optimum model AIC 10900.40 23178.33 8783.21 7155.14
temp /AIC=5695  JAIC=78.61 /AIC = 4.65 /JAIC = 43.97
moon /AIC=24.64 JAIC=13546 JAIC=11.42
wind ZAIC = 19.07 ZJAIC = 11.06
B 1(N) JAIC=21.11  AJAIC=81.02 AJAIC=16.50 AIC=69.52
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Fig.5 Relationship between expected catch amount and the temperature (femp) for the dominant 4 species. The response

scale reflects natural log-transformation. Dotted lines represent 95% confidence intervals. A straight line represents

an additive effect of zero.
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