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Evaluation of recovery and reconstruction of fisheries from the Great
East Japan Earthquake on March 11, 2011 based on the statistical data

in lIwate Prefecture, the Pacific coast of northeast Japan

Tomoaki Goro'

Recovery and reconstruction of fisheries from the Great East Japan Earthquake and tsunami disaster on March 11, 2011
was evaluated based on the registration records of fishing boats, and the annual data of catch, number of landing boats
and CPUE in 2011 and 2012 to compare the data of pre-disaster from 2008 to 2010 in Iwate Prefecture, the Pacific
coast of northeast Japan. The registered number of fishing boats greatly decreased after the earthquake mainly in the
small-scale boat class less than 15 GT, and the recovery rate of the boats canceled due to tsunami was relatively low in
the class greater than 5 GT among them. Catch of abalone, Haliotis discus hannai, and sea urchin, Strongylocentrotus
spp., decreased extremely after the earthquake in 2011, and the extremely low value (less than 50% of the pre-disaster
value), caused by direct impact of tsunami on the stock, continued in 2012 for the latter. The number of landing boats
in fish markets of Iwate was available for the evaluation of the recovery and reconstruction from the earthquake and
the states of recovery were varied among seven types of offshore fisheries, i.e., bottom trawl, set-net, bottom gillnet,
pot, squid jigging, stick-held dip net for Pacific saury and boat seine for Pacific krill. In the small-scale offshore fisher-
ies as bottom gillnet and pot, the number of landing boats decreased extremely after the earthquake in 2011 and the low
value continued without conspicuous increase of the number of landing boats in 2012. Regional differences were also
appeared in the state of recovery and reconstruction in the heavily damaged fisheries types. It will be possibly caused
by multiple factors of the regional differences in the damage level by the disaster and the reconstruction rate of the
infrastructure of the fisheries.
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Figure 1. Location of the study area in the northeast Japan. The
solid circle indicates the epicenter of the Great East Japan
Earthquake. Abbreviations K, M, Km and O indicate Kuji,
Miyako, Kamaishi and Ofunato fish markets, respectively.
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Figure 2. Changes of the registered number of fishing boats in Iwate Prefecture from the Great East earthquake on
March 11, 2011 (former) to December 31, 2012 (current) . The first class (A), the second class equal to or great-
er than 15 GT (B), the second class less than 15 GT (C) and the third class (D).
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Figure 3. Interannual variations of catch of abalone, Haliotis
discus hannai, and sea urchin, Strogylocentrotus spp., caught
by coastal fisheries from 2001 to 2012 in Iwate Prefecture.
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Figure 4. Interannual variations of fish landing (A), number of
boats (B) and CPUE (C) from 2001 to 2012 for bottom trawl
in the north, middle and south areas of Iwate Prefecture.
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Figure 5. Interannual variations of fish landing (A), number of
boats (B) and CPUE (C) from 2001 to 2012 for set-net in
the north, middle and south areas of Iwate Prefecture.
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Figure 6. Interannual variations of fish landing (A), number of
boats (B) and CPUE (C) from 2001 to 2012 for bottom gill-
net in the north, middle and south areas of Iwate Prefecture.
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Figure 7. Interannual variations of fish landing (A), number of
boats (B) and CPUE (C) from 2001 to 2012 for pot in the
north, middle and south areas of Iwate Prefecture.
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Figure 8. Interannual variations of fish landing (A), number of
boats (B) and CPUE (C) from 2001 to 2012 for squid jig-
ging in the north, middle and south areas of Iwate Prefecture.
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Figure 9. Interannual variations of fish landing (A), number of
boats (B) and CPUE (C) from 2001 to 2012 for stick-held
dip net for Pacific saury, Cololabis saira, in the north, middle
and south areas of Iwate Prefecture.
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Figure 10. Interannual variations of fish landing (A), number
of boats (B) and CPUE (C) from 2001 to 2012 for boat
seine for Pacific krill, Euphausia pacifica, in the middle and
south areas of Iwate Prefecture.
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W2 SM O N W HARAKERKZ oD N %
20082010 4E I w9 MR EFM & L CF & 7k
% Table 112773, BEARIASETIX, 20114F, 20124F V3 h
HE LW KGR A &Gl S -, s, =
77 TESBEER RO SN TWA 00, ERAIIC
B RX e WIKEDR RV T WS, BRBICZREMT Tirbh
AR RICL B, YT U EOEEKEEZ, HESS
B2 S REEERTIIB KBTI o Nk o7z
A3, 2010 SE AR D M3 TUEEEML IS X 2 W0FE o vl REME 256 45
ENTWD (B - KN, 2012; S RIE2, 2012). —5,
BT UIERT G & 70 2 KAEMERZ Ul & L CRERICK
XWMALTHBY, I X 5 5 a5 o WELY 72 3%
PN SN TS (520 - KM, 2012). CoZers,
BEDEOT YT 7 0w 0B, BRI
BROZACICHRL TR LR EING. —T, BEEDH
WCHOWER ORI, HARORAIHE D ST RO
BT A, B X B E RO R KA O JF N &
o TEBY, 20124E12B VT MR H . - 2 [E )
RoNThWanZ EEFNICHEBRLTWS EHERERS.
aFRTIE, HEENGTFRESERS R STy T Y
ERFy A0 Fy oMW AEENTONTE L (K
2006; AKFEFTFIEZ, 2012). FEHRDIE 2o R A
RIEBE L T wnd, AFERTIRIICHEHIIOWTIE
20134EMN S, TV T T IOV TIZ20154F 2 & i 1 4
BT 5 TH S CaFU, 2011 8L, 2012; KJ-
2013). L2L, =V 7L TIME»SHEMA F T4
EREPPDL LS (HRIED, 2012), BFHEENICL S
MAOHEME ST AD V., E5I12, TV TTIEOHH
AL, BT SHAAE T TEFOBEKIREMATH TV
5 2L TRWKEDRFENTE Y (KEIEAH, 2011), &R
HOWAIE D BRI ol e shs.

HARSEICDWT A D &, MSERE, Hisic X - T
KREL R 5Tz B, WA %R T KM O b5 6 2 H
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Table 1. The rating of change from the mean values in 2008-2010 of catch or landing, number of boats and CPUE in
2011 and 2012. The level of the changes was categorized into the seven grades.

Catch/Landing N. boats CPUE
Gear/Species Area
2011 2012 2011 2012 2011 2012
Coastal fishery
H discus hannai ED CD
Strongylocentrotus spp ED ED
Bottom trawl North DC ED (@ CD DC DC
Middle IC IC DC IC EI IC
South MD EI DC 1C CI EI
Set-net North CD DC CD DC 1C DC
Middle 1C CD DC DC CI CD
South ED CD ED CD 1C DC
Bottom gillnet North CI CD CD CD EI DC
Middle CD CD ED ED CI EI
South IC CD ED ED EI IC
Pot North MD DC CD CD EI CI
Middle MD IC CD DC EI CI
South ED CD ED ED EI CI
Squid jigging North IC DC DC DC CI MD
Middle MD ED ED ED EI IC
South CD CD ED ED CI CI
Stick-held dip net for Pacific saury North EI CI CI IC CI IC
Middle CD CD ED ED EI IC
South CD CD ED CD EI CI
Boat seine for Pacific krill Middle ED CD ED CD MD MD
South ED CD ED DC 1C DC

Moderate (MD): less than —5.0% and greater than +5.0%; increase (IC) and decrease (DC): equal to or greater than +5.0% and equal to
or less than —5.0%, respectively; considerable increase (CI) and decrease (CD): equal to or greater than 30.0% and equal to or less than
—30.0%, respectively; extreme increase (EI) and decrease (ED): equal to or greater than 50.0% and equal to or less than —50.0%,

respectively.

GRS S L, KIBFRIZ20114ED 5 2012412200 CTHE
=2 L \wghn & -4l S 72 61 2330.0% 2 5 20.0% 12,
WA - L g A &5l S 72 F B A350.0% 2> 5 80.0% &
Tolz, —J, HEAKRGTFTERIE -2 LB & G
ENTZHBIA10.0% 2> 5 15.8% 12, WD —F L wigd &5
il S N7=FBIAY90.0% 55 842% L e o7z, TDZ LD,
MARESE T, BICREROKBITEZTMBT AL, %
I T TICENDRTOKEEER K E { B TWwASE
FEF A {, 20124E1C A o TEEAEOKEE KX L
T2 &) HIRER & oz R e %
W, LA L, KEBFEEIZ20114EA 5 2012 £ BN N
ZRLTWeZ Enn, BHEOZELZEIHDOKEL T2
ZEPHEYTHLEEZOND.

WEIEIHE e, BROBELZT Lho KR
Hg (FHE, 2012a) Ti, &HmoZ LIZ/NE L, CPUE
DMLY RICHE L TRETEIZ L. BT,
MERRICERZEAMEIH L, 2011 4K T T 7HIB sk %

FRLTWS (&, 2012a). L2 LAads, EAKEGT
EHORBIZIHEGELDH Y, R TIZ20124 DD
IR E L TEBOD 2 WEI T b, CPUE% A%
&, 2011 IR TREMOKEL B> Tnwie, Th
E201AEEFTERIC L » CEATERE 2 S RFH L 72 F
¥ W Oncorhynchus kisutch & AR E RS ZI L T b
7'V Seriola quinqueradiata D EEN KD T o 722 L3
TEHRTH 2 (FE, 2012a; H - Hdh, 2012). —7, 2012
FITIIEMTCPUEDRAP D A 572, ThIZE-#FD
R (KT, http://www.data.kishou.go jp/shindan/) &
T aH T 0. keta D BJE AT (FFHEIZ 2, 2013) X%
S Scomber spp. & ¥ UV OBERIR (A FEIKER
it > % —, http://www2.suigi.pref.iwate jp/shikyosearch/) 2%
FREET, SS5ITRARGTERRPO—HIZH %o Tw
5.

10 & ¥ KRR DS EARTH B /BRI SE O R T, JEH]
&AL, 2011 AE KRBT ERARE AL, 2012
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FEDREDITE A LB L TV, R oM sl
THFETH 72, —J5, CPUEIXMiEREE cImL <&
KEHRITHF LR L2, 20124 IR o il i %
BrnWTIR T L7z TR, 2011EOKGITFREITVIT I
DI KB 2 F N Ll 5 7278, 20124121, K
I OKIG T RIZ B TRIFIHA L, A TTEBIN» S
KGR £ THIEDSE L2, ZoZehs, KHAKR
BRIOCTNOWEMBEANDRE LB EL L2720, Z0
BOBEOEAWIEEMEM TR E>TEBY, KT
BENPEETHLEEZONDL. JKHHERe H TR
G LT i EREM LoRABERITHEEOMELIZE A
EZFTB ST, I X¥ 3 Octopus dofleini, T4 V)T A
F A Physiculus maximowici, 3 Y A X 2NV Sebastes vulpes,
< % Gadus macrocephalus 7 £ CTIlIE W& IR E/KHEIZ D
D, T0H BV OhrOAMTERBISER =AML 72
ERHi S T B (B - KA, 2012; AR 1T 2, 2012).
REEROERMEE L OH TFEITBIT 55\ CPUE I,
BEER OB L 2RO TITM A, iR
GATT HIRAEHO B VEIFEKEICEGRT 2 LIS
7z, 20104E LT KT B 2 A B &, T TIEAKET
K, KGTEEDO TN IMITTHER L TE-02H
L, ERHETIRAETOFAERE 2 LT EAREELINE TR
AEM R L7z ATFROERIREESEE, mgar & L
WEMEC X 2280 DML DH B (R, 2012b). ZDH
B, HEEFE T B e o FF T B0, 2001
FEITIE8I3E D - 7225, HH T LITIHA L, 20084121
44748 L IIFEIR L 72, F ST, RO E K TE
&SRR RF T E O R E IR L7 25 (Fig. 11),
WE X IE O MBS 51 (P=0.72, p<0.01), KT
EROWP I EROBAITHHIE L TWD LRSI
5. TOTENG, PRI SE SRR R &l o
TEZEeN)ehbihd. —F, AFROH T#ER,
IAFAFREERMGME LT, EELIETICIEZ 1,000 b~
% B2 KR L 4B % B2 2 KIBFEEZMERLTE
D, IBREMREEO PN R E 2o T (BT
I 2008). AT TIE, » TR TNTHMEBFHFTHES
L Ol L Mk cEEnCcBy, e,
2001 4F 1213 1,960 4, 2008 4F 1213 1,886 4 &, JTAE (T ITHE
BWTHRLTEZ, o Ens, BEBIEREE A
TTRONZZAKBFERDAILZ, T X9 REEDHILS
AONTEMWEOMINEZ KL TS EHEINS. L
MLBEDS, HTTOWT S EAEELUIL TR IR R8s
INE V=T, BRI TIZ20124FTHE L WD L v ) FF
ilicE EFoTVALIENS, HIHOREITITRE % Hig
MAEPECTWDLEEZONS.

WD & S AFTHZITROKGITERIE, 2011412
WIS AL TH L <A La—T, RALEIC BT
BEALIZNE o7z 20124E1F, S A FHRZITWTKE
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Figure 11. Relationship between the number of licenses for bot-
tom gillnet from the governor of Iwate Prefecture and the
number of annual landing boats in four dominant fish mar-
kets of Iwate in each year from 2001 to 2008.

IFEKOEEIHD SN05 W) TldlEe A 821
BERONGEhoTz. —), BEHEDOCPUER, WINoifi
T LN RAKEE E S EOKEZERFLTW
c. GFRRIEBIFZ 0280 o AT 19 b KON
WA DT, R TOBRESTRLE LTS, Z
L, SA TR, EEERICH L TRIRT
HHEZAT ) KA X 2 RGBT PRS2 HO TS (B
I, 2011). WHAREBE TR LS ATHRZT
HEHATIZ 20 b >R & 100 b Y BLEZHLLE L T20104E
BHREBD 1% EF - Twe (FEIE2, 2012). —
Ji, AFRICBI 2 RHARERIC L 2805085,
JTAEY V= Cololabis saira K35\ DI W] % 58D T X 72
WL TR K X 22 o 7295, 2011 4RI 2 & K45 U4k
PEMINTETNS (EH, 2013). /E->T, BEED
RUGEREIZ BT 2 KIGTERORA & ML, KGR
OBELHIAICL D EZIAPREVEEZOLOND. ThIZ
L, W) T, KBTFERL, KEBFOSVEILE
TERUTOKENSIZEAEEAVBR SN T RVWDIC
L, HEAKET DA% W E LI T O AE L
<, IELTOWARV, ATEROEPINIA T 5/ W58
DR RLL, RISV TB D, 2008412 1F
2001 4E DL & o T B —T5, BAMR ORI
IRV THER LT b (B - &kdE 2013). =k
JLEBHEIE T UL, JEAE A IV X A F Todarodes pacificus P i8-8
DAIEIIAT OIS L)), HTERATREIIEOA
R NMZZT T AU % &0 72885 ) OKIGITHILS
Lo TER (2R, 2006; )13 - AP, 2009). Az
MR K LIRE, A TN TR D RN A5 S
(#2148, 2012a), 20114E7 1213400 b > % L6 2 K51FAs
bz OnE - I0TF, 2013). EEBEOBEIIBICBIT S
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AKGTENIE, ARIKGT 3 28890 o RIS
Mz, VA2 TR EIMROKGT b IiTbh/720 L
ZZbNb, —J, WHIHLE T, BRI X 5 EHE
FUTIREDTERE o T b, HTRIIBIT /MG 0E8
DR, PRSI RE - TRER/MEAR AW TH Y
(el - &I, 2013), BAELIFIZ BT 2 BKE LI K
TFEROBME, ok R E KL THEINICES
ENTELRWIIRDSZ W EIZL B LR EINS.

v ) &% ¥ 7 I Euphausia pacifica @ R E T LA E
ML, 1980 44 DL R HUAL Hh 7 RSF 8 o 1R R AR SE 1
B LEELMEED—DOT, HFRIIBITLKIGITHILE
FE10EMEZBAZ S G, 2002). v/ F 4 F7 30l
X34 0T (B, 2002), BEFBAERTHEMA Y EEZTH -
72729, 20114FEDOKE T E, KGTFTERIT IR FL
KA L7z 20124EI2 A, KBFOH.LTD 5 EEEHB
TIX IR FEARFI 2, ARG T EBIE RSB L 7228,
CPUE IZLWAKHEL 75 THB Y, ZEEREND4HOIEK
W (K407, http://www.data.kishou.go.jp/ db/) %5 & D —
HThHhrLEZOLNS.

LFRACBIT 2 WHARBKIEA 4 OS2 331 L
ToAERE, ANBUEE 2 ORI SE TR E RO WA 2 IZFE L
{, —ERISERESE TIL 2012412 7% » T & B 72 B )
WKCESTVRWI LR EN. T, £ L OWERNET
&, BREBOMBICHIRY 2 ESE L TnE I L RS
N7z, #FEORBEIH T VR TORVHTHTH > TD
WO ER LI > Tl LERRKEENRZY, 20
HRBEOREDL R A2 UMNER -, 2012). PR
T2k 5L, FEOM EETEFRBRE TR T
RLE L, MM L 22 @m0 HTwb (U
A - 8L 2012). 2011 AE O EANASE D KIGITERE W5
&, WL TR EE TH B, BIGEROMTY
ANO KRG IE AT IR 2 S WIS TR S 7z 2% (R,
2012a), WEEECIIREEIC X 2 AT O MBI RER B w2
FEZOWMTNIEIINORENKE» -7 (EM,
2013), AEFEHIRST 2605 W oz BEFEARZIHM
WETR SN MEGEL, CROOBAMRERIZLS D
DEEZOND. ZORK, BIERHR KT ERE ORIE &
LB, BbhERoBEHbEDONTE. L2rLlh
5, IE/NIRE TV SN A HIEIHOE U,
B, H T, W), ROTEHETHR SNz 2011 D
5 2012 fF T T OKRIGITFELIEIM DB AT D>\ T
Wb EEZLNL, ERIFICE W T H M SERF IR T
BHREDEIANERT VWA I EARRE SN TEY (I
B, 2013), B S I A A o> /N FR i A S 12 kil L 72 e )
ThabEHWRINL., HFRICBITLERDPLOKEED
HIH - R0, BRe ZEOMBEEEEH L, HEERRM
A X BHY A AT BT B KGR 0 A % W
e LCED SN TE (AT, 2011;&H, 2012,2013).

CHMITED, ZOWRIZBIT A KEEOEEII RN & il
g & v ) R ORI 70 2 7 Bl 0 PR SR A S
LCirbC & CATIR, 2011; M, 2013). Rz
DERZE R FTEARERICE D E TR/ 55
FE, MERLECIZ20LO00HENERTFOATVS
OKEEFF, 2012). L2L, GFRO/NEEINESE I, #9
BEAVNE VR, o<, ORI, o Efe e
VROFERRIHA % B THRERREE L, S s o3 #iH
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fe LTE & o T oSBT B NI 255
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MV 7 FB A CF— MR IREE T, HUsNIZ B0 28503
FEHHT B R—= bR TSR MIRD AL NS (N
2012).

AFROMREER, BREBRAEE V) K E RifEE
BRBE DB % A ) HEER R RN 5 AR EIRISEIS L
TEBEREEOMAGDEFHEE SN, KRN ZE Lz
EAEEARMENHEFF SN TE 72 (B, 2010; Goto, 2010).
FHARRERKLABEA: U T 2 it 02 biL, il
RELWHLTWE—), FPTCREZIT) 7 T
mOME A BRUFOGmEZ R L TBY, HRWik=
A b T OB WAMEIC S RSB T AN E o
TWwh, LT, TNETONT YV APRNTER
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AR AR REOE AT X B U R BRA N E R 3 5 20142016
FERIICB I 2 EERD SRS TS UM -
K, 2012). EHIZ, VT T ELREEIBEHIZOWTIE,
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RS 2R T B BN D 5.

B O
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