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Annual variations in the conditions of fisheries for Euphausia pacifica

in Sanriku and Joban waters[] northeastern Japanl(]

Kenji TAKI”

Abstract The relationship between annual variations in the ocean environment and the trends
and conditions of the fisheries for Euphausia pacifica in Sanriku0 Iwate and Miyagi prefectures(]
and in JobanO Fukushima and Ibaraki prefecturesl] waters were examined.

The history of the fishery was classified into four time periods. During the first periodO a
small-scale fishery was conducted along the coastal waters off Miyagi Pref. beginning in the
mid{TT11’s. During the second period[the fishing grounds were extended throughout the Sanriku
and Joban waters and the annual total catch increased substantially beginning in the late{TTT1’s.
During the third periodO the main fishing grounds shifted to the Sanriku waters beginning in the
lateTTT7’s. During the fourth period[] the total catch has been regulated from the early{TT17’s.

Along the coastal waters of Iwate Pref., the fisheries seem to be independent of the
oceanographic conditions in this region and no apparent relationship between the CPUED catchl
boatlday and annual variations in the oceanographic conditions was found. Along the coastal
waters of Miyagi Pref., however, unfavorable conditions for the fishery are correlated with the
northward anomaly of the southern limit of the first branch of the Oyashio Currentd FOIO
Along the Joban coastal waters, it was suggested that the southernmost extent of the FOI is an

important factor in controlling the fishery conditions.

Key word: Euphausia pacifica, fishery, Oyashio, CPUE
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Fig. 1. Map of northeastern Japan indicating the landing
ports of E. pacifica.

ommmoooooboOmooooooooooo
ooboooooooooboocoobooboooboooo
gobooooooooobooooboboooboooo
oooOooooooobooooooooooogoo
omoocooooooobocooboocOooboooooo
ooboooooooooboocoobooboooboooo
gobooooooooobooooboboooboooo
goboooooooooboocoooboooboooo
goboooooooooboocooobocoobooooo
oOoo0oooooO0ooO0oooOOoOoooon CPUE
gobooooooooobooooboboooboooo
goboooooooooboocoooboooboooo
goboooooooooboocooobocooboooo
oobooooooooobocoooboobooooboooo
gobooooooooobooooboboooboooo
goboooooooooboocoooboooboooo
goboooooooooboocooobocooboooo
ooooooooooooooooooooooooo

ogoggoano

goboboooooobooooooooooooono
O000000ooooooo0oooogoo Fig 10
goboooooooooboocoooboooboooo
goboooooooooboocooobocooboooo

gbobooboobbooboobbooboobn
gbobooboobbooboobboooboooboo
gbooooooobobobooboboboboobo
OO000COO0OCPUEDODOOOOOOOOmTmOOO
O0000O00O00O0OOCTable 100000 0OODOO
gobooboobboooboobboobooobo
gbobooooobooboomoogoogood
goooooooboboboooooooboooboo
gbobooboobboooboobbooboobn
gobooboobbooboobbooboooboo
gobibibmomnoooooobobbobmo
OO0O0O0DO00OO0OD CPUEODDOOOOOOODO
gbobooboobboooboobbooboobn
gbobooboobbooboobbooboooboo
000000 Table 1000000000000
ooobooooooMoooogoobooonog
gbobooboobboooboobbooboobn
gobooboobbooboobboobooobo
gbooooooobogoboboboboboboorm
gomoooooboboooooooooboboo
gbobooboobboooboobbooboobn
gobooboobboooboobboobooobo
gbooooooobobdobobotbodooars
goooooooboboboooooooboooboo
gbobooboobboooboobobooboobn
gboooboooboobobmooooooboano

odooboodoobooooboooooooooon

gobobobooobooocoooOooOoOobObocOooobooOono
oobobomoooooooooooboboooboooon

oo ooooooooogoog CPUEDODO

gobobooooboooooooooboboooobooono
O00OCPUEOODOOOOODOOOCOOODOOO
oooboooobooooooooboooooboooon
ooboboooobooooooooobboooobooono
goboboooooooooooooboboooobooono
cobooocooboooooooooonon
coooDMmoOoooooooboobooon
ooboboooobooooooooobboooobooono
goboboooooooooooooboboooobooono
cobobobooobooooooooobOboOoobooOono
oobobooooooooooooobobooOooooo
oobobooooobooooooooobboooobooono
gobobooooboooooooooboboooooon
goboboocooboooooooOoOobObocOoOoobooOono
ooooocooon
coobooooooooooobooooooooanm
oommooooooooooooobooooood
cobobooOoooooO0oo0om@oomomo Do oo



gbooboooboooobooooooooboooboo 9

Table 1. Reference and method of estimation of the fishery data

Data period Reference and method of estimation
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CPUE 'MO’'O0 O Total catch over the days no. of boats available Available no. of boats(]

Iwate[] From PRF except TIl—'[1] from FUA.
Miyagill From PRF except Il from FUA.

Price o Fukushimall from PRF.

Ibarakild From PRF except '[II—'[1J from FUA.

Iwate[d From PRF except 'O '] from OdatedTTTI[]
Catch \00°m Miyagill From PRF except 'O ' from OdateJITTI[]

Fukushimall From PRF.
Ibarakil]l From PRF except '[II0 ' from OdateTTTI0

Iwate[] From PRF except '[I0 '[Tand '[1] estimated by summing up the no. of
port boatll estimated on the third item of this tablel over pref. from FUA.

Miyagill From PRF except '[1] estimated by summing up the noll of port boats
over prefl] from FUAD

Fukushimald From PRF except '[IJ—'[T] estimated by summing up the nolJof port

boats over prefl] from FUAO

Ibarakild From PRF except TIJ—'[T] estimated by summing up the nol] of port

boats over pref. from FUA.

Prefecture

No. of boats ‘o™

No. of
boats per day
O Catchd No. of boatsO
‘MO but, ifd No. of boatsOwas estimated from FUA as shown on the ninth item of this
table, any[] catchU is estimated by summing up the nol of port boats over each
prefd from FUAO

CPUE

PPDaily reports from the National Federation of Fisheries Co-operative Associations, Tohoku Branch from [(TT1] to [TTTIJ ex-
cept for Ofunato[] Fishery data for Ofunato from (ITT] to [TTT] referred to from the daily reports of the Ofunato Fish-
ery Market.

““Data of the Iwate Prefectural Fisheries Technical Center, Miyagi Prefecture Fisheries Research and Development Center,
Fukushima Prefectural Fisheries Experimental Station and Ibaraki Prefectural Fisheries Experimental Station.

BOThe port catch was always recorded on the fishing day, but the no. of port boats was sometimes not recorded on the
same day on FUA or PRFO '] of Iwate[]

oo oommmoob oo oo o oo ooooooboobooo
gbobooooobooboobombmooobgan gboboboboooonmmobmmoboooo
gongoobobooboooobmbboooooo goooooboo

ooboooooooooboocoobobocooboooo



10

gpooood
gooboboboooomoboboboooog
oboboooooooobooboboooobooo
gbobobooooooboobobobooooobogo
gobobobboooooboobomhmomo oo
oooboboooooobooboboboboooobogo
gboboomgooboboboobooooboogon
goboboooooobooboboboboooogo
oboboboooooogo
goobomooooogoooboboboooog
gboboooobooboboboboomoogn
gboboboboooboooboboboboano
bbb oboboOmoooogoon
0000000000 Table 2[00
gogoboboboooooobommoooooog
gboboboooooboobobobooooobogo
00000000000 oooomkgoog
ooobobooooobooboobobobooobogo
gobooobooobboooboooamomogo
oo obobobooooogoog
gboobobooooboooboboboboooobooo
gboobobooooobooboobobobooobogo
obob0oooobooobooooboboooobooo
gboboboooooboobobobooooogo
ooobooboooMooooboboboooooogo
obooboboooooooboboboooogon
oboboboooooooboobobobooobooo
gboboboooooboboboboboomgo
ooooooobboooooobiboooh o ooarmm
oo omoboooboboooooo
obobooooboobooboobobobooobooo
gboboboooooboboboboboooobogo
obobomnoobobooooooognbmmmm
obobobooooooboobobobobooobogoo
goooooboobomoooobboooooo
gobobmooooboboboomoooogon
oboboobooooooobomooooooogon
oboobobooooobooboobobobooobogoo
oboboooobooobooboobobobooobooo
gooooooboboobooobobooooonbbomry
gbobooooog
goobobobooooooboobobobooo
obobooooooobooboobobobooobooo
gbobobooooobobobobooooobogo
oboboooooooobobobobooooobog

gobooboooboobbooboobbooboon
goboboooboobbooboobbooboon
gbooboboboooooobooboboboboooo
gbooboboboooooooboboboboooo
ooooooobobdmmbdooooboogooo
goboboooboobbooboobbooboon
gooboboboooooobobmmiboooon
gbooboboboooooooboboboboooo
UoMmOdOOooOooOOobOOobOoboboooog
goboobooboboobooobobooboon
gboobobobooooooobobmoooooon
gooooooooooboobobboboobooobooo
gobooboooboobobooboobbooboan
gogbooboooboobobooboobbooboon
gobooboooboobobooboobbooboon
OOTable 3000000 O0OO0OOOOOO
gogboboooboobbooboobbooboon
gogboboooboobobooboobbooboon
goobobobooooooboobobobobooo
goobobobooooooboboboboooo
gogboboooboobbooboobbooboon
gomnoooooobooooboobobboooon
gbooboboboooogobooboboboooom
gbooobooboooboobombobooooon
goboboobobooboomoooboooooon
ggooboooboobobooboobobooboon
gooboboboooooooboboboboooo
goooooooobooobobo0ooooooooooo
ongoooobobobobooomoooobgooo
gbobonmooooobobobooboooooo
gooboboboooooobooboboboboooo
goobobobooooooboboboboooo
goboboooboobboon

gooboboboooooooboobobobo
moomooooogooboboooooooon
O0Fig. 200000 DI OO OO ooog
ggoboooboobobooboobobooboon
goobobobooooobobobooooon
goobobobooooooboboboboooon
gogobooooobobbooooooooooboo
00bOo0ibommbmome NOO 0000 ommo
MI°NOODOIOOMOOmuMmm°NOoOooooo
oo oooooDOooDmm NoOooDoOooo
J0obmiMI° NODODOOoobO0o0D IDmeN
gbboooboooobbotbboo0mmommromrog
OO I T A T O M T T T T M T O I T O I T T T
00000 IO OO OO O T O IO o O O




gbooboooboooobooooooooboooboo 11

Table 2. Development and regulation of the E. pacifica fishery

Along the Sanriku coastal waters(] Iwate & Miyagill

Along the Joban coastal watersl] Fukushima & Ibarakill

Fishery grounds expanded from north to south along

the coastal waters of Miyagi.

T Fishery commenced using dip nets in IwatedJTTTI[]

Fish-pumps were introduced in Miyagi.

Hydroacoustics were introduced.

(ITO : Seine boats were introduced along the southern coastal

waters of Iwate.

Seine boats were commonly adopted along the whole

coastal waters of Iwate.

(1113 : Fishermen in Iwate began to set self-regulation on the

max.no.containers per boat[[TTT1[]

Seine boats were permitted and adopted in Miyagi

Pref. 001110

Fishermen in Miyagi began to set self-regulation re-

strictionsJ[TTT1]

Fishermen began to set self-regulation restrictions on

the total catch for each pref.CJ[TTTIC]

Fishery commenced with using seine boats along the
coastal waters of IbrakiOJ[TTTI[]

Fishery commenced with using seine boats along the
coastal waters of Fukushima[TTT1[]
Plastic containers were introduced in Ibaraki.

Hydroacoustics were introduced.

Benthopelagic swarms were targeted for the first time
along the coastal waters of Ibaraki.

Benthopelagic swarms were commonly targeted.

Fishermen set self-regulation restrictions on the landing
time and the max.no.of containers per boatdTTTI[]

Fishermen began to set self-regulation restrictions with

T : those of Sanriku on the total catch for each pref.
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Table 3. Regulatory measures on the E. pacifica fishery from [I10T] to (110

Iwate Miyagi Fukushima Ibaraki
Mo Qmot (OBs O MIIt0 D 00 Mt (ONo regulation (®ONo regulation
@It per boatd Ot @m0t per boatO[It @0t @0t
Ot per boatd Ot 00t per boatO[IOMItIDt per boat Ot
(®0 Feb.OMApr. (®BsOMFeb.0 Apr., DnO0 Feb.OM May @Y7 Feb. O] Jul. GYT] Feb.O[17 Jul.
D QDM @ommt QD mt Ao
Minimum guarantee for DnJOII Tt
@It per boatd Ot @IMmt per boatOt @0t @0t
MO0t per boatd Ot OOt per boatOMOMItIIt per boatd [t
®AIl year round ®BsOMD Feb.OM Apr.0 DnO0 Feb.OD Apr. G000 ©ujisujulsliss]
0 AWMt Aommt @D mt Ao me
Minimum guarantee for DnOJOII Tt
@It per boatd Ot @0t per boatOdItMOt per boat[It @0t @0t
[0t per boatd Ot
®AIl year round ®BsO0 Mar.O Apr, DnO0 MarOMMay — G000000L @oumooum
D QDM @rommt QD mD Ao me
Minimum guarantee for DnJOII Tt
@It per boatd Ot @00t per boatOMItMt per boatdIt @0t @0t
D0t per boatd Ot
®AIl year round (®BsOIFeb.0MMay Dn 0 Mar.OTIMay @Gouoooum ©zjissjalajins
M0 QDM @rommt Aot Amomt
Minimum guarantee for Dn[JOIT Tt
@It per boatd Ot @m0t per boatOItMOt per boatOt @0t @0t
Ot per boat Ot
®AIl year round (®BsO[Mldays from the first fishing day @ouoooum @ourmooum
DnO0O Feb.OJTI Jun.
D QDM @rommt @nnjiinn; @ nnjiinn;
Minimum guarantee for DnOOMI Tt
@Mt per boatd Ot @m0t per boatOMtMOt per boatOt @0t @0t
Ot per boatd Ot
®AIl year round (®BsOMdays from the first fishing day Goiooour @Goumogun
DnO] Feb.OM May
Mo @Dt @ nnjning; @nnjuinn; @ nnjuinn;
Minimum guarantee for DnO[TTIt
@It per boatd Ot @IDOt per boatOtMOt per boatDt @0t @0t
OOt per boat Ot
®AIl year round (®BsO[days from the first fishing day @Gouoooum @GUurmooum
DnO0O Mar.[J(T] May
0 AWMt Aommt DMt ADmot
Minimum guarantee for Dn[J[TT]t
@Omt per boatd Ot  @IOMt per boatdMt, Mt per boatOTt @0t @0t
Ot per boatd Ot
®AIl year round (®BsO0 Mar.0 May, DnO Feb.O May Gr00000L7 @GUurmooum
0 AWMt ADmmt DMt DMt
@Omt per boatd Ot @Ot per boatdMt, Mt per boatOt @0t @0t
Ot per boatd Ot
®AIl year round (®BsO0 Mar.0 May, DnO0 Mar.0O May GQ00000LT Goumogun

(DO Total catch, @0 Max. no. of landings per boatD 3O Fishing period
@0 @were alternated adapting to the fishery and market conditions during the fishing period.
Italics : licenses beeing issued by the prefectural govenor

“0Seine boats, ““Dip net
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The southern limits of the first branch of the Oyashio Current0 FOIO from (IT0 to (10 (a) and from [(I1TT)
to (1T (b), and the surface water temperaturel] SSTO in the Sanriku (¢) and Joban (d) waters.
limits of FOI are based on the data from the Tohoku National Fisheries Research Institute.
on data from the Japan Fisheries Information Service Center.

The southern
SST is based
The solid thin lines, broken thin ones and

solid thick ones in (¢) and (d) show the raw datal mean values of the last (IJ years and the [(J-month run-

ning mean(] respectively.
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Fig. 4. Annual variations in the number of boatsO solid
lined and the number of boats per dayl broken
lined in each prefecture. Thick line shown on the
graph of Miyagil totalll indicates the number of
boats using seine nets in Miyagi.
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