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Change in drift-fishing activities due to the introduction of a tidal current

calendar in a coastal area off Cape Soya in Hokkaido, Japan

Minoru Sano' , Tadao Banpo?, Shinichi Motomag® and Naoto Euchr®
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A tidal current calendar for the coastal area off Cape Soya in Hokkaido, Japan, has been used by fishermen of the drift
fishery for giant Pacific octopus, Enteroctopus dofleini, since 2009. In the present study, the accuracy of suitable sur-
face current velocities described in the calendar was verified and changes in drift-fishing activities resulting from the
introduction of the calendar were clarified. A regression tree analysis of surface velocity measurements recorded by
high-frequency ocean radar stations in the Soya region and the catch (kg - boat™! - day™!) showed that the catch in-
creased when the surface velocity was in the range of 0.1 to 1.0 kt. Surface velocities were simulated based on tidal
currents and the mean velocity of the Soya Warm Current. A correlation coefficient of 0.79 was obtained between the
observed velocity and the simulated velocity. After the introduction of the calendar, the proportion of actual fishing
days to possible fishing days (Fishing Effort Index) for fishermen who fished >50 days per year decreased. Most fish-
ermen did not go fishing on days considered unsuitable for drift fishing after the introduction of the calendar.

Bull. Jpn. Soc. Fish. Oceanogr.

Key words: drift fishery, Enteroctopus dofleini, HF radar, Soya/La Pérouse Strait, surface current, tidal current calendar
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Figure 1.

Example of the tidal current calendar for the coastal area off Cape Soya. (a); calendar month showing the

data for June 2014. (b); enlarged view of a day on the calendar. Velocity category shows the potential suitability
for drift fishing for giant Pacific octopus on a given day.
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Figure 2. Main fishing grounds of giant Pacific octopus with
High Frequency (HF) radar station coverage (NS; Noshap-
pu radar station, SY; Soya radar station, SR; Sarufutsu radar
station) and the area of simulated tidal current in Soya/La
Pérouse Strait. Numerals on bathymetric contours indicate
depth in meter.
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Figure 3. (a) Daily number of drift fishing boats affiliated with

the Soya Fishery Cooperative Society fishing for giant Pacif-
ic octopus and (b) mean wind velocity (m *s™!) at Cape
Soya from April to December 2007. Black bars: numbers of
drift-fishery boats; Gray bars: days on which a moratorium
on drift fishing was declared by the Soya Fishery Coopera-
tive Society.
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Figure 4. Regression tree for daily number of drift-fishing
boats affiliated with the Soya Fishery Cooperative Society
catching giant Pacific octopus. The explanatory variable is
mean wind velocity (m + s™!) at Cape Soya; n indicates the
number of day in the nodes. Numbers above n values indi-
cate number of drift-fishing boats in the nodes.
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Figure 5. (a) Daily catch (kg * boat™' - day™') for the drift-
fishing boats affiliated with the Soya Fishery Cooperative
Society catching giant Pacific octopus, and (b) length of
time (h) that the surface current was in the range of 0.1 to
1.0 kt in the study area in Soya/La Pérouse Strait from April
to December 2007. Black bars: daily catches for the drift-
fishing boats.
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Figure 6. Regression tree for daily catch (kg - boat™! - day™!)
in the giant Pacific octopus fishery. The explanatory variable
is the length of time (h) that the surface current was in the
range of 0.1 to 1.0 kt in the study area of Soya/La Pérouse
Strait from April to December 2007. # indicates the number
of day in the nodes. Numbers above # values show the mean
daily catch for the drift-fishing boats in the nodes.
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Figure 7. Comparison between observed and simulated velocities in the area of the current in Soya/La Pérouse Strait
from 2003 to 2006. Observed velocities were recorded by the HF radar; (a) observed velocities from 1 May to 1
October in 2007, (b) simulated velocities from 1 May to 1 October in 2007.
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Figure 8. Relationships between observed and simulated veloc-
ities in the area of the current in the Soya/La Pérouse Strait
in 2007. Observed velocities were recorded by the HF radar.
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Table 1. Number of fishing boats, total catch, and possible fish-
ing days from 2006 to 2013.

No. of Total Permitted days on Possible
Year  fishing fishing . fishing
boats catch (t) davs) fishing davs?)
4 days? 4
2006 194 1,413 246 46 200
2007 163 1,407 246 66 180
2008 178 1,533 245 49 196
2009 194 1,309 244 64 180
2010 188 1,329 243 58 185
2011 196 1,470 238 62 176
2012 190 1,359 237 61 176
2013 185 1,425 237 53 184

D Days exclusive of the moratoria on fishing.
2 Wind velocity>9.05 m * s™' on permitted fishing days.
3 Wind velocity<9.05 m - s~! on permitted fishing days.

Group A Group B Group C
80 rﬁp “0o <0.001
- P <0
S
£
=]
£ p=0.89
| [
) -
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Figure 9. Difference in mean fishing days in percentage before
(2006-2008) and after (2009-2013) introduction of the tid-
al calendar to the drift fishery in the coastal waters off Cape
Soya. Fishing days: Proportion of actual fishing days to pos-
sible fishing days (%). Group A (n=6): fishermen with
>100 d of actual fishing per year from 2006 to 2013. Group
B (n=40): fishermen with >50 d of actual fishing per year,
exclusive of Group A. Group C (n=32): fishermen with
<50 d of actual fishing per year from 2006 to 2013. p: the
probability of paired-sample #-test. Error bars show standard
deviations.

BT, FD%DFHEIZ A L ¥ 7 — 38 AR D 56.9% >
5, EAKDA48.7% T THEIZIKD L7 (p<0.001). 7V —
T CTIE, ALYy —E AN TFDY% DT EICH &=
FEED BENLh o7 (p=0.89).

1H®720 1EH7:0 RO FYEEX, 7 V—7A,B
B W TERMIR A L v ¥ —EABRICHEISRA L7z
(ZFNZFp=0.04, <0.001; Fig. 10). F¥fliixh L v ¥ —iE
ATIZ 7V — "7 AT180.1kg - boat™! - day™!, 7V — 7B
T158.1kg - boat™! - day ' T » 7225, BEAHZITITZNZ
11166.6 kg * boat™! - day ™!, 131.1 kg - boat™ ' * day ' 12 & T
L7z, ZV—7CTIL, HL ¥ —#EADN%RTEEMHIC

Group A Group B Group C
p=0.04 0.001
-/ r p<0.
250 1 p=0.06
7. 200
<
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Figure 10. Difference in catch (kg - boat™! - day™') before
(2006-2008) and after (2009-2013) introduction of the tid-
al calendar to the drift fishery in the coastal waters off Cape
Soya. Group A (n=6): fishermen with >100 d of actual fish-
ing per year from 2006 to 2013. Group B (n=40) : fishermen
with >50 d of actual fishing per year, exclusive of Group A.
Group C (n=32): fishermen with <50 d of actual fishing per
year from 2006 to 2013. p: the probability of paired-sample
t-test. Error bars show standard deviations.

HEAEE R 2o 7205 (% AHT : 103.4kg * boat™! - day!,
A% 1 93.7kg - boat™! + day”'; p=0.06), E A% I3E AR
D% &R L 7.

z =

K XOHWTH 5, WENHERFECE-T, I X5
TR LS s il s s R A R A, TSR 14ELL
oMbz TPHT 2Bl TV I, RIFFETIRE

L 7= R g £ 7OV & FEHE L o2, RIS
O WREEEZ bz,

SEAEIE L 3B\ TREGE LAl O GPS 7 — & L i w0
BIRA S B L7z 3 X4 i Ui B o> fig i 70 5 5 ok )i
X, 0.1-1.0kt EHEE SN TWDE (KBFIEA, 2012). AHF
e T, L — 12X 5 0.1-1.0 kt O FJ@ i HE N D5
AR E MR LIS 720 1EH 70 R OMRE
MEGE L7245 58, ZORERMBDTR L 7 5 SRS <
mhZeERLAE (Fig.6). L7z2%->T, WL —%12k
HFE=FIZBWTYH, 0.1-1.0ktDEKBHAIE, W L
SN L7 & I S B, SE AP 0 2R i 1 i
BOEBEZL)HERAMKWICELTBY, ToHMIX
0-2.0kt T& % (Ebuchi etal., 2006).0.1-1.0 kt ® & J& it 5&
AR D IR LB Y (Fig. 5), AUl -
Ly =% AT HECIE, HEH1L0.1-1.0 kt D RIB R
HFEHE T B R A WY 2 L KB & 5 T LT L
Twitlbhs.

0.1-1.0kt DRBFRAS 10 LLEE 2 5 HIE, 45T
oo h (Fig.5), 1HH720 14EH 720 iR o K
F4ATH-LBHNEL, TORELIZKRELRDIALE
WK &% o7z (400kg - boat™! - day ' BL ). F D7z,
Z DR KMOFEZEALIX0.1-1.0 kt O K& it 56 A BE I 721
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¥ A2, BORRY, ARREI—, REA

TIEBIITE v, FERMmRIC B WOl Uit do6 H
WAXE R L OEFTCK S, 7-10 B 250 THEPr
~BY, 11-12 I3 OEANE L OEF~ L 26T 5
(fEEFIZ A, 2012). —HC, MR Loy o AR EH
1% 1% 5-6 HITAAE4-5kglZE— F23H D IAEDO KX WA
DHIEDY) DHATETH 5725 D%, 7-8 HIZIFAED K

EWARIHESNE L RY, IHDBEBMMEEOKE W
FAE ALY & e b0 4RI R 5 (R,
2011). 2 F 0, IAFAOGAEER, Wit LA T
BINDLZRESHFMHWIIEBT LI 20, 1HH2D
1572 0 R o AR KEPFHZLT 5 01%, I X
¥ IEIROWE I 2 BIRER I X5 a2 DS 4 XDEAL
L TWAIDEEDLNS.

KAV F—0BAIZXY, KPofmLESI,
0.1-1.0kt DEBRHITI L ALFEEL v HoO Mz 1o
TwickBbh g, R LSEN OSSN i i
EHDOTNV—TABDFD% DY EiEZ N F e,
48.7%C, EARNIZHR-40BLV-82FKf v kol
(Fig. 9).2009-2013 4o i il g H 0039 ft1£ 180.2 H T
HolzZ b, AL YT —DKEATS 7220062008 4F
WZHARTZNV—=TATIX72H, ZV—7BTIiZ148 H%E
(ool bl d, —7J7, SEMEAHIEHEAS0 H R
WMOZNV—TCTIE, BV Yy —EAED FDY% DAL
BoOONEHh o7 (Fig.9). TOZNV—FClE, Mok
BEHR L2720, LYy —oEAIZ L B HBOWD
ORMEDVHE TR o2 DEEbNS.

ALY —OEBEANZLY, WIFNOEEZTNV—TTH
B LD 1B 720 1720 R LA Ledo
72 (Fig. 10). ZV—"7 A, BI&, #2228 Uit 56 A Rk 1 54
BYRwH, ThROLIEESHIRETE v H &8 T
LTWDT, 1HH720 1EH720 MR D% HD
WO, WBREROICIHOD 1EH-)ERIERTL S
eSSz, Lo L, EBRIIMETLTWZ ERD,
2009 4FEDIRE I X5 I BRDOKEZD L DR T 5% &
O BZEMITER L7z00b LT, KAL vy —nEA
2Pk T, B2 OB X Db 0o, BIBRET
F1HBZ0 18D 72 RN~ ORRILH S 22T
7w,

ARIFFEIC & ) SR A L v ¥ —d, EAERIC S
WORGE LIS S eV H 2R LC, BT LifSE S OB 7
WRZRT S XD BATHRV DL EHEZON &
ST HEPI K RE RS TIPS HIAT L72AR A L > 7 — I3 &
HRERER R EIHEH SR TWAIED, ALYy —%

BAT 4 HBROB S WY A X VRS TwaH 2, 2
D &9 BEFROFUERIE, MU RHSE DRI O Hiky
REH L HEICHEMTE 2 L) THD. 351, 2D
£ R TFURHRE, L CEEZIT) EEMOKESE
B0 LERRMEOELEPHFRELNTEY), WLTIEED
WHZHET5) A TLHERMLT) THbH. T2, i
DR T & YBHEIRO L9 WL Y DA ZZRIGRT
WIEHRZIRM T 52 & T, NRFECKOMFILICHMTZ %
ERbNG. 2L, ARHHETHETIE, @ LRk oEH
MERNZ EDPLETH ), ThoOBENG L, JORE
PRI TE TIREEE T 557259, oz,
SEHGAREI TR ST 2B021%, 1R /R
OB 2 47 o THROFFEZ W 522 LT, KB
DTV RFED R FHEED TR R D 5 b DM E ) hEtR
AN BLEPBHLHIESH.

E i

RIFFEEATINCH 72D, FERECERFMAE OFRIIEZ K
WM ERTAEC. LX) ZZWKELSBILBEL FIFA. K
WF7EiL, RMOKERFCIIFESSE [ 97 70 BRARKRE ok % 4
W9 2 FEHEAMBEEE ] O [ERHEOZMIEHREEC
XBIZXTaBHEEHY AT LD CEK18-214EFE) |
PEHLEETHSL., SR L THEYET.
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