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Consideration about the Total Catch Amount of Glass Eels of Japanese

Eel Anguilla japonica through the Analysis of Relevant Information

Ichiro Kanto'

BHUCH L 722K 9 FFDO Y I RATFFICOWT, SROFMEICHT2EREATTLILI1E, TORHEEMD7:
DICEETH D, Z I TRIFZETIE, FFRMRICOWT, ERMLOANERE GG =R V7 F X ORI L 72t
DIFTIC & BHEE % AR, ZTOME, ¥ T 27 F FRIFME IOV TRAEMN 2 Bl % 58 S8 72,

FNCEDE, =AY FXFOY T AT F IR RITAELB IR E , RKRMIZ 19794158k L 72 193-227 t, 2009 45
VIHTO/MEIZ 1998 4F 2Rk L 724448 t TH o 72, ZDIEH, FFERZ D 218, =F vy v FFRBEEERO RN EE)C
DWTHGET L7z,

It is important for the stock management of Japanese eel Anguilla japonica to obtain information about the whole catch
amount of its glass eel used for farming. I accordingly tried to estimate the total catch by analyzing relevant informa-
tion of Japanese eel farming in which the data of both industries and officials are included. As a result, I completed the
estimation of the total amount of their historical change. According to the data, the total catch amount of glass eels of
the Japanese eel has widely fluctuated year by year, and the maximum value was estimated at 193-227 t in 1979, and
the minimum before 2009, at 44-48 t in 1998. In addition to the above, I used that data to consider the long-term
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change of the whole Japanese eel stock.

Key words: Japanese eel, Anguilla japonica, glass eel, catch amount
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=& ¥ 7 F ¥ Anguilla japonica 1%, 2013 411X BEBEA A,
20144 121X IUCN 2SR fE ML R L 727200, 4, X
OERFIAEH SN TS, =F T FF iR ed5
ML, RIROBMEMMTHLIITAYFFERRET
LRI RE LS PFEINDD, ZDH5h, ¥F5ATFF
WOV TIREAEOFRM=E IS T 28l A & 2T
W\, FHEZFHEZEE T EPELV. 20
=k, =RV FFOYE, VT AT T FEEAOFIA
DA PR SNS Z L2 5 (Ringuet et al., 2002),
FERHAEEC BT B B HEIREL D & ¥ T A F FERIE OB
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M2 EMICHEET 5 2 ERTRETH S, BARW G
L LCIE, ¥ERPRER—ZATEBNCIDY £ & D785
WDy I A FFOARRE (EAR), FAODHER
it 7 — & X — X (FishStat], http://www.fao.org/fishery/top
ic/166235/en, 201543 H 16 H) 12Xk B =7k ¥ 7 F FO3GH
EHERREDHITFONL. 209 biiFIcowTl, £l
EPERER H OB TH Y, YIATFEFRRMENT
%, WM CEBESANA SN BREEEZ LN LN
5, TOKRIEIZDOWTERN % Z YD FRD b AT TR
OFFE RS E AR TIENTES., T2, BHIIOV
T, FWIHICE DM E TRE LN OEHRTH Y, &
A FERD SHEFEICLER Y I A FFE (WER) %
WET L ERLOFRLERLD YT AT FFEARTHE
THEHEEZRET, wirE & UARR A B B AGR CAHS 3 %
HEMEELZENTE L.

MY (2015) 12X BE, WroyT7etko=hrvr ¥
AR, OHEE LY T AT FFLEROHER O &
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EFIEMIC L 227 Ay FFEAROHEROMINT AN
WEBLTWABIED, RToBIC—EMBos A 657k
B O LDz, ED—T;5, WHEOHRIZLT
LHIBEAT L T DA DT TR, ZOENO—D2 L L
T, HEBFOREVABICEHL, EREMICLZT TR
v FFEARVELTH - WS TE S, 85
2, BRI S Wb oo, BEEFY L= TICD
WL, #RAERE VI AV FFEAREF—-RTICE
WTILIR L 72354, W8 O/KEE IR F 72 1R A9 1 e ik
LTW5.

DEZEE 2, AFiTik, ERELET 22 LWL
=RV FXFOT T AT FFRFRIZOWT, FRHED
HRIHEMEEZ ONDLERIERICE LY 7 AT FFEA
BOBET— 2K H L, A EE A e & W —
WIIBWTHRIET 2212k, HF—% OERHRY
PEFEIZOWTHGET AL & B2, ZOMEED LIC=FY
XD Y T A F AR A A X — A OREEOH 24 i
ELTHEREL, BN BlD SmANN L FHEIIOW
TELEL.

M#EEFE

BHEEEEICH T2 EEEASICET 46T
FHAEEECBII A=K Y FFOY T AT FFEARIC
DWW, ¥ERERE U CHARBEIHADLIYD F L o7
Bl (Table 1) Z5IH L7, A&k, HARZEEHHSIZ &=
82 S E N FHEICE S 7 F FICHT 2 HMEREZRE LT
WAHRMAETHY, ¥ I AT FFEARIZOVTIZHEMR
H O OB XY PRICL B L SND. FERE
MOEFBENZYEIZOVWTIE, BAlE LT=F >y v+ 0
FEHE RS 5 E B 0 AUk R & F— RO DB I
P72 LT MGE L 72,

HEMGEEI AW AR, BRI W TR Bk E
WEHEH (BMOKIES, 1959-2014), &%, @E, <L —
YTIZOWTIEFishStatl 5 BDOBOTF—F 25|H L 72
%3, PENZOWTIIRIED 72D IR H ] BE 72 AR A
HAE LRz, M (2015) 2SFAO D BHiaHI %
FACCER L - Fss A = ofE ez 51 L7 (Table
2).

F—XRucOEE L THERIET 5720, ¥ A7FF
AR OEMAEREZHEET 2ROV TE, BTo
RN

(=8 > ¥ F F il 1 ]
=GEAFT ORE)X(1RY7- 0 offi i &) x (4 A4
HOX (FEHE OB F 1) =)

= B AR 0 Bk (= AR 0 R <1 R4 72 ) O
L) | X DR (= BRI AR O 3 £ 1 ) |

Table 1. The amount of glass eel supplied to Japanese eel
farms. by countries (ton).

Year Japan ~ Taiwan  Korea China  Malaysia
1972 72 3.8

1973 73 9.8

1974 74 11

1975 82 11.9

1976 65 8.7

1977 61 11

1978 72 7

1979 126 18

1980 63 28 9

1981 105 48 8.5

1982 60 30 5

1983 49 33 5

1984 65 50 4

1985 50 30 4

1986 38 19 5

1987 61 63 7

1988 45 26 0

1989 50 40 2.5

1990 57.8 55 5 15-20

1991 46.7 41 5 15 5
1992 445 25 5 23 10
1993 43 10 6 35 0
1994 28.2 15.8 5-6 48 1-2
1995 34.8 7 8 55 1-2
1996 31 10 7 29 1-2
1997 22 17 4 10 2
1998 20.2 5 1.6 2

1999 37.9 60 6 40

2000 24 15 7 45

2001 24.1 35 8 50

2002 20.1 25 12 40

2003 26.2 40 13 50

2004 27.6 18 11 42

2005 19.8 5.3 7.2 28

2006 29 31.5 22.1 71.5

2007 25.1 6 13.5 26

2008 225 7 11 10

2009 29.5 19 14.3 28

2010 20.2 1 10 10.5

2011 20.9 0.7 6.8 8

2012 16.1 0.8 1.8 7

2013 12.9 0.4 2.5 4

2014 25 8 13 45

Source: the website of “THE NIHON YOSHOKU SHIN-
BUN", 1972-2009: “http://www.seaworld.co.jp/~nys/chigyo.
html, 31 July 2012", 2010-2014: “http://unaginews.blog.so-
net.ne.jp/, 29 January 2015”. *The median is used for calcu-
lation, in case of “xx-yy”.
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Table 2. Annual change of the farmed production of Japanese eels by countries. (Unit: ton)
Year Japan China Taiwan Korea Malaysia
MAFF! estimation® FAO? FAO? FAOQ?
1972 13,355 3 6,895 6
1973 15,247 33 11,654 36
1974 17,077 18 11,827 85
1975 20,749 19 13,575 150 7
1976 26,251 16 18,738 100 10
1977 27,630 12 22,001 100 14
1978 32,106 15 21,285 150 19
1979 36,781 11 26,429 303 25
1980 36,018 92 33,074 200 34
1981 33,984 297 27,595 211 50
1982 36,642 418 28,857 233 63
1983 34,489 730 30,383 347 85
1984 38,030 797 36,621 448 115
1985 39,568 1,204 36,845 732 156
1986 36,520 1,526 35,975 557 211
1987 36,994 3,424 42,489 2,441 286
1988 39,558 7,938 51,577 602 388
1989 39,704 7,458 48,008 1,046 526
1990 38,855 9,619 55,816 1,146 613
1991 39,013 13,692 55,641 2,386 443
1992 36,299 16,473 51,023 3,148 1,572
1993 33,860 24,817 39,959 2,451 2,824
1994 29,431 34,445 33,364 2,586 3,354
1995 29,131 42,745 25,546 2,345 2,969
1996 28,595 34,860 25,063 1,599 3,635
1997 24,171 16,185 22,337 2,287 6,620
1998 21,971 4,980 17,241 2,213 2,250
1999 23,211 17,430 16,543 2,037 1,500
2000 24,118 35,275 30,480 2,725 1,980
2001 23,123 42,133 34,160 2,644 2,359
2002 21,112 39,915 34,862 2,968 69
2003 21,526 39,915 35,116 4,312
2004 21,540 40,802 33,480 5,205
2005 19,495 31,045 28,481 5,575
2006 20,583 46,789 23,838 7,966
2007 22,241 45,902 24,822 10,557
2008 20,952 15,966 21,038 6,480
2009 22,406 16,853 19,044 6,621
2010 20,543 17,075 19,361 7,902
2011 22,006 8,205 10,535 7,185
2012 17,377 6,653 2,244 4,259

! The data of “Statistical Yearbook of Ministry of Agriculture, Forestry and Fisheries of Japan”, ? estimated by Kanto (2015), 3 the

data of “FishStat])”.

WALz, Xho MEAMPOER] IZo00wTiE, =&
Y FFOERBINMAEEL S 1EERETHL L0
5, HAEICMANEINIZY T AT FFANYFEE N OB
D2EMIZPT TSN D L EZ, HDHE x) D=F

VY FFXFOEMAFEICE b oY T AT FFOHEELE L
T, YFHE () LZOHE -1) YT AT FFEA
BO{ZLIReGH LERE Lz, 72, [IHERSSR] 12
DWTIE, M (2015) 2SEFHMOMELR R 4 X IZHT
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i =— A0 LWLV EHTLI L EEEL, —
SEII & &2 HAR ORGP R & M A e b o 72>
FAYFFEARE OGRS HM LML @ L7

B, EERBORZVEEIZOWTIE, HAOMBA
B o #iat (http://www.customs.go.jp/toukei/info/, 2015 4F- 3 A
16H) ICX2HBE»HOWEBR Oy FFHsEm (h B X)
B9 Bl A B (EAARIRE) 251 L, FishStatliZ X 5
=RV F XA R BT A B K HE D G T O
THMREL7:. F72, OB, - Fisdh % Fasy
7DD LE L T65% %@ L7 (¥, 2015).
ZRCIFXDY T AT XHBEHEICHT IER
FRLOMGERE R A E 2, FHIE LT, ERIEHR SR
L7z 38l e & AR X AR RO () W
DOENCER - KB AYEATED SN2 EIS DWW TILESR
HHRICE BV I AT FFEARE, (b) WHAOMICEY -
R B MHEAED SN V—FHT, WFhh—HDF—
FIZHIEZ VAR SN FIZOW T TF—5 %, £
NZENT T A7 F TR E 2 HEE T 5 720 O F I L
F—FELTHRMLE $72, (o) MFORM - B
EHSROLENT, D, WITNOT—IPBZYUTHSH»
%5l 2 OAHEEZR EICOWTIE, WHOTF— ¥ &tk
WEMEEDO-ODOEPIEBET— 5 & L TR L.

B, MZEOBEMEIIOWTIE, ERIEELE LT, &

R

ZZIS LT ol o Pt (E-Ave.=1/nxZ(|Bn—
An[/Anx100) (%) @ 7— % 25K d % nfERICOWT, 2%
HEAE An [ OF Bn D 75 Okl & HedE i An TR L 72 0
BT A E %) OFHE N U “Paired t-test” RIS %
F—=F DEDOFYMIZONT, 0&DEE A EKE : p=
00512 & D#E) ZEML, TORMEEZELoHM§
AT EELT

BIAERDP O YT Ay FFEAREHET D HEICD
Wi, T, EAEERE ERRICBOTHEN L 22U
BRTHRTAILICEY, TOEEIMHASNZTTAY
FELERAFHET S, KIS, =k U F ORI A
PAEN S VLR CHEEICE 25 2L, HIEDORE
BEAEFERICAIG L2y 9 A FXFLERZ LHE ) &
CHiAE (x=1) OY AT FFEARIIHET S 2 &AW
WRZEREZEL, HBHEDYTAYFEFLEENLETY
A (x) OV FTATFFEARIIET D EARTHE (I
HEAE =FEVEALE) ROETHIE —1) DY AT F ¥
WARIIET 2 & AR TYE OB =18 A4 o8
AE) L) DHEAE ISR 2 (2 2 A8 L 72 208 ) o e il
VR L 72,

SRR, LR (a) OEICOWTIEY T Ay FFiEA
wmELTIHY) OHEEME, (b) OENZOWTIEFEF 72
20 g%, () OEICOWTIXF3EY) Ot

. Consumers Consumers
Consumers in Japan in East Asian Countries in other countries
P, o~ P e
AIi II§ iI Ii
$ b $ _E -
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*Export : Equivalent to the “Data of Ministry of Finance, Japan”

Figure 1.
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HWEBOBOERTSEEDHIC, TRTOEDY T AW F
FUARmLT AL BErRERHR L AL LAFH48Y
DOHERMEEER L, S OHER OB, BRKEER O
flifR27 EE AL DD, HEER RO LR E D S
BONTAREICONWTEREL .

¥, BELLT, AV FXOEMAEICHEL
VI AT F XN OHEEICES T TOROBTEO—#
M7 & SRR ETSEAT G & 2 HALIZ DV T Fig. 112
BR L7,

BREER

BEICB T2V AVFXEAE

Fig. 212 HEIC B % FishStat) 12 & 5 =& v 7 F F &Gl E
EE (A), ERBEHICLIZ=FA VY FFOYITAYFX
BABEDPOHE L -BEICBT A EAEREOHERE (B)
LOAROMBEEEDHINC L 2 HE» SO 7 F XA
(sfadfs) #E (O ARl 7B, BETIEEMY
BB D AnguillaBDIIITEEP =Ry FFeEZLR
Twb (WA, 2012 BilEA, 2012).

I T D B Al A K OVl AR T B Bl C 25t
I3 %A (1985-20114F) (22T, #ifii A % FE il
12 L 72 TR BERR I O “Paired t-test” 12 & A FH5 - Mg % 92
fiL7z&Z A, BDBDE-Ave.=26.1%, p=5.84X107<0.05
(BEEDD) &0, MBFOMIZ—EDOIREEIFED b
c—7, FRROFHE - ME % 198542 5 1994 4FE D [ICD
WTOARENLzE T A, E-Ave.=8.0%, p=0.55>0.05 & 7
D, ZOMEIICHET2mEOHOTEMIZNS {, FEED
BNV EDORELE IS OHFIE, Fig 212

t
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Figure 2. The amount of farmed production of Japanese eel in
Taiwan, by FishStat] (A), estimated by the data of Industry
(B), and estimated by the Trade Statistics of Ministry of Fi-
nance of Japan (C); Harvest Index of 887 (after 2001), 830
(1991-2000), 773 (1986-1990), 545 (1981-1985), 402
(1976-1980), and 375 (1966-1975) are used for estima-
tions in this paper (obtained from Kanto (2015)).

BT, BEAIC X %58 OG04 PE & Y1995 4F DL
HARNO i E A Y 3 2 5l C & DI — & OTlfEA
RoNs—J, 19944ELRTICOWTIE, WH O RKKHE
BEBLRA—HLTWLILEZEDITAL.

—75, Fig. 2OFMEBIC X % 285 A 1L, 1999 4F LLHi
IZBWT, KRZEO—HTHEITORMECHOKELKE
FIBIED, ARMATCTH L EMBADKEL L REXLTE
iS5, BUEBEILMEME LT, BiAKROEEC & DR
DFYREMELEZFET D E, BOBDEAve. (B-A)=
126.2%, E-Ave. (B-C) =83.9% & %20, BOB O OTEHEEIHE
DL TRKREVFEEPEDITSN/2I1TD), “Paired t-test” D
ML, BOBD, p(B-A) =3.26X1071°<0.05, p(B-C)=0.01
0058720, WINLEMEBEOMICARESED D L Ok
KA

BEICBTL =Ry FXFOEMIZ, HANOHEZH
MCHERE L, M%), A ERDIZE A EATHARIIT I
IMENTWboD, 2Otk FHEAERIZE DS RER
MBI 5 F R L O H AR OE 2 1263 5 7 F
T RO L 72720, HARMT O Y = 7 MK
TAHILESZBRBHEIH 5 (KIE, 2000 ; 8 I,
2013 5 BilZ 2, 2012). F72, BEICBIENHEEREIC
DWTIE, 20034E5 5 2011 FFDORIZ BV TET-1 JTHT ¢t
DIKIENZD - 72130, HARUANDE £~ iz onwT
b, 20114EICIE Y FFiEm (1 \BEX) ot IcBE L
ZON5r D R aokE, @ESE, HARDAOE % B D 7
(B A, 2012). Fufii A R OBl C i3 AXMEt o i TH
5720, RIS T 2 BHEESEH VI, e
PR TH 5 BIEA DKIED AR R THLHMEC L BB
RA%EF/ZIZERLBERICH L E00, KA DRK
TR PIE I RS2 v, 512, 19954FEE % 5
L7z W#E ORI T 2 RRVINEALD, BEICBIT 5%
8% KD DR L AT 5 LD, BitiADERK
R OHERIZOWTIE, BEBICB T L EMAEREICHET 5%
RLBEEUDPBOONDLEEZ T

Z0—77, BEBIZ X 2 @A ERI, Bl C DA
w2 KIEIC TR 2 &) G FEAED S z13h, &
KT CTH A B A DO AEER L KRETRBEL, ZoR
BIREEIZOWTIE, BflA & iR L Cafmic g iR
L7z, 2OZ &3, BEBIC X 23MEERESERELID D
BWYTHY, TORHBIMHEHSNAERERICELY T2
V> FEARDL ML TH 2R A RIEL TWD EEZ
5.

UEDZ end, BEICBTAZRYYFFDTFAY
FFEARIZOWTIE, Bl A O FishStat) |2 X % F85HE
WAL EICHEET D ARG LWL, ¥ T AT FFR
BB CEOZODRBET— 4 L LT M ] 126t
WAk S X ORI 2 EE L7228 ) O bz
L7z (Table3).
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Table 3. Estimated amount of glass eel supply for Japanese eel farming by countries.

(Unit: ton)

Year Japan' Taiwan  Taiwan China China Korea! Korea Korea Malaysia' Malaysia Malaysia
d-0%? d-12 d-0%* d-1%3 d-0> d-1>* d-0* d-1>*
1972 72 18.4 31.1 0 0.1 3.8 0 0.1 0 0 0
1973 73 31.1 31.5 0.1 0 9.8 0.1 0.2 0 0 0
1974 74 31.5 36.2 0 0.1 11 0.2 0.4 0 0 0
1975 82 36.2 46.6 0.1 0 11.9 0.4 0.2 0 0 0
1976 65 46.6 54.7 0 0 8.7 0.2 0.2 0 0 0
1977 61 54.7 52.9 0 0 11 0.2 0.4 0 0 0
1978 72 52.9 65.7 0 0 7 0.4 0.8 0 0 0.1
1979 126 65.7 823 0 0.2 18 0.8 0.5 0 0.1 0.1
1980 63 82.3 50.6 0.2 0.7 9 0.5 0.4 0 0.1 0.1
1981 105 50.6 52.9 0.5 0.8 8.5 0.4 0.4 0 0.1 0.1
1982 60 52.9 55.7 0.8 1.3 5 0.4 0.6 0 0.1 0.2
1983 49 55.7 67.2 1.3 1.5 5 0.6 0.8 0 0.2 0.2
1984 65 67.2 67.6 1.5 2.2 4 0.8 1.3 0 0.2 0.3
1985 50 67.6 46.5 2.2 2.8 4 1.3 0.7 0 0.3 0.3
1986 38 46.5 55 2 4.4 5 0.7 3.2 0 0.3 0.4
1987 61 55 66.7 4.4 10.3 7 3.2 0.8 0 0.4 0.5
1988 45 66.7 62.1 10.3 9.6 0 0.8 1.4 0 0.5 0.7
1989 50 62.1 72.2 9.6 12.4 25 1.4 1.5 0 0.7 0.8
1990 57.8 72.2 67 17.5 17.5 5 1.5 29 0 0.8 0.5
1991 46.7 67 61.5 15 15 5 2.9 3.8 5 0.5 1.9
1992 44.5 61.5 48.1 23 23 5 3.8 3 10 1.9 3.4
1993 43 48.1 40.2 35 35 6 3 3.1 0 3.4 4
1994 28.2 40.2 30.8 48 48 5.5 3.1 2.8 1.5 4 3.6
1995 34.8 30.8 30.2 55 55 8 2.8 1.9 1.5 3.6 4.4
1996 31 30.2 26.9 29 29 7 1.9 2.8 1.5 44 8
1997 22 26.9 20.8 10 10 4 2.8 2.7 2 8 2.7
1998 20.2 20.8 19.9 2 2 1.6 2.7 2.5 0 2.7 1.8
1999 37.9 19.9 36.7 40 40 6 2.5 33 0 1.8 2.4
2000 24 36.7 38.5 45 45 7 3.3 3 0 2.4 2.7
2001 24.1 38.5 393 50 50 8 3 33 0 2.7 0.1
2002 20.1 39.3 39.6 40 40 12 33 4.9 0 0.1 0
2003 26.2 39.6 37.7 50 50 13 49 5.9 0 0 0
2004 27.6 37.7 32.1 42 42 11 59 6.3 0 0 0
2005 19.8 32.1 26.9 28 28 7.2 6.3 9 0 0 0
2006 29 26.9 28 77.5 717.5 22.1 9 11.9 0 0 0
2007 25.1 28 23.7 26 26 13.5 11.9 7.3 0 0 0
2008 22.5 23.7 21.5 10 10 11 7.3 7.5 0 0 0
2009 29.5 21.5 21.8 28 28 14.3 7.5 8.9 0 0 0
2010 20.2 21.8 11.9 10.5 10.5 10 8.9 8.1 0 0 0
2011 20.9 11.9 2.5 8 8 6.8 8.1 4.8 0 0 0

! The data of Industry are used, ? the data of FishStat] are used, > “d-0" means that the harvest year is same as the catch year, * “d-1"
means that the harvest year is the year after the catch year, ° the data of Kanto (2015) are used.

BARUCFERICETSZSIATFXEAE

Fig. 312 HA D BEMIKERFHERIC X 5 =& > 7 F FHEGH
R OERERICE 2Ry F DY 5 Ay F Fild
ARDPOHE LRy FFHMEEROWERZRL
72. 220D 5 7 ORAEIZOWTIE, BEHKERFHERIC
LB RAERZEEME LT, FHREROFE KO

“Paired r-test” Z T o724 2T A, ZNZFN, E-Ave.=13.3%,p
=0.25>0.05 (MBFBOMICHEEAZRL) 2R L2 &9 b,
W OB OTEHET/NS <, BRKERLOHER OBEIZ O W
THBBLA-H LWL EHBLZ. ZoZeh»s, H
KIZBUIBERERICE R FFDY T A FFilk
At & BEAOKEREHESIC X 2 8RR L OMIZI3RE
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VI Ay F XA

RO LNL LWL, EFERICLE YT AT FFE
Ak ¥ I A7 F R RMECO-OOHHETFT—5 L L
THEfTsZ &Izl

FENZOWTIE, 19904FELLEIZ D W T DA, ERTEHR
WCEBZR YT FFDOYITAYFFEARICET LT —%
DPAET 205, ENLROWICOWTIRF Y I AT FF
BARICET 27— FEFEL R\ (Table 1). —7J7, fil
BH (2015) 12X A L 19724EH 5 1989 EEDHIRIC DWW T
FAO DB Byt & b L \i AR 8 Tt O FE 5l A o 1t 233 o
N7z (Table2). 2O Ens, BFEMHEIZOWTIL,
G (2015) 25HEE U 7 W) 2850 AR i o J OSUHE RS 36 % FH
TR ENLMY 5 AT FFEARE ¥ T A7 F TR
BHEED72ODORETFT—5 L L CGHET 5 2 &A%y e f
WiL, [ARE ] IS8y, =Ry F T oMK%
ZRE L7280 OHEEMEEEWR L7z (Table 3).

1990 4E % 5 1993 SED M2 D W TIE, ERIEHIC X B [A
VI AYFFEAR (15351 &, TOPWHFEIZOWTH
YA (2015) ASFAO DE G#ial % b S L /- F2hi A i
BICHEDC YT AT FFLER (1990-19944F & 12.4-41.5
t) BRBBLRAFAKETHL IS, ERBRICL LM
VIAYFXFEABOBMSIEUTH L L L, Fhb
ZUFHEICBT SV I Ay FFRRHEREO 00K
W7 —% & LC#M L7 (Table 3).

1994 fELIREIZ DWW TIE, EFEIREZMGET 5720 D #
Bl R B9 % W) 2 IR AEAE L e\ —TF, R
(2015) DVEFERIC L BV I AT FFEARE D L2
EIZBFE =k FFEpAERZHE L, I —
O v 287 F ¥ dnguilla anguilla |2 7> D FZHEAEE =T 5
KRR S, EFERICI =RV Y FFDOT I AT F
FEARDPEBOEAmr BB R L 72KECHL S
LEMBNICES L EERT. ZOZ EhS, BT,
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Figure 3. The amount of farmed production of Japanese eel in
Japan, by the Statistical Yearbook of Ministry of Agriculture,
Forestry and Fisheries (A), and estimated by the data of In-
dustry (B).
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Figure 4. The amount of farmed production of Japanese eel in
Korea, by FishStat] (A), estimated by the data of Industry
(B).

7,000

6,000 .‘.

5,000

T ——

4,000

2_

3,000

NS
p—
N

2,000

~—l

~
)
b
-‘<
I

1,000

L

0

1972 1977 1982 1987 1992 1997 2002 2007 2012
—A ==-B

Figure 5. The amount of farmed production of Japanese eel in
Malaysia, by FishStat] (A), estimated by the data of Indus-
try (B).

—293 —



G —HS

wmAR LML LT, FYREEE DG U “Paired t-test” &
Toltl s, ZNEN, E-Ave.=915.8%, p=9.27x107"*<
0.05 (MEFEBDOMICHEAED D) ZRLAT E2SHMHEOTRE
BRI X, BRRATEIZERD Shew L 7.

— 7, FishStat] D F S #FHIC & % &, 1976-874FE D,
HENZ X 5 1369 T tOAE 72y FF ol Rsks <
BY, HiEgHOKIEZ, SEREHRD SHEE L7z FRE o2
FHAEPER: (2.1-5.4T0) WHIS LT A W REMED R T &
L. L 1988 ELLRE, e D EE t DKHEIZIA L
1997 4E DL (X B A 88 & 7 o TIROKS54 T O AR % i
BT BHICES72. IO T A8, BEICE
5 ENHE OFTRSE 2 ZE UL, L, 2 HIC
HENTEREIED, FOBOENEE, RENEER L
FoTRMERMNEBL, TORKBE WA TEEL
I FRIIE S LDV F) FEERIEL. FO—
i, EINHEOBARWBERIAHTH S 2 LErD, Ih
LEHAICE T 28k % b &2, Fig 4IIR_ENir o7
DFAEIZ DT L2 FWT I IITEROA T EHER B,

ZDED, 2207 T TEIZD TR Y EZ MW 5
ODHELEHERER T WS, HEIZBITS =K
TFEDY TG AT FFEARIIOWTIE, ERHRICL S
¥5 Ay A E K N FishStat) (2 & 5 2R E) S
ELTY I AT FFEAROWSG 2 ¥ T A7+ R
WEDIZODIEHET— Z T L L LB, BEIIONV
TR=R 7 FFORBMMEZZE L7280 o e %
YER L7z (Table 3).

< V=37 O ER %R L72Fig. 5122w T, 2
DN T 5 T DR TNZHEBL T B —), ¥—72
DY A IV TIZOWTHSHEM ORI TRAPNNS. =
KT XOYG, WE ORI AEAED S VR
THHZ L2 EETHE, BOBODOY S 7 OHKAFE—
DY FTATFFEAL > TERENZEITEZIT W,
ZDRD, L= TIOWnTIE, ERBEMICLSLEY T A
77 AR SHEE U 7o FEH AL PE L FishStatg 12 X % 38
SRR E ORICEAESRO LNV EH L. &6
\Z, FishStatl DEBHFHIB VT, L= 707 F T
ST 2 BRI EES I N TR WIER, BO
BODT T 7HDOE LM% HIW§ 5 720 LE L fHa K
WTWBEZ ERD, L=y TIZonTIE, ERFEIICE
55 A F KA O FishStat) (2 & 2 # A R % D
LR LAY I AT FFEARDOW % Y 7 A7 F Xk
RIFEMEZE D72 DORBEF— 7 1T 2 & & DI, BE
WZOWTIE=h Y FFORKNMMEZZE L2280 O
B & Ve L7z (Table 3).
ZERCYFEDOY S A FXBERBEICOVT
Fig. 6 \ICHEH (2015) AL LT V7 2R8I 5 =
RYIFFOY T AT FFEELER L, FECE R OBGE
FRZ2D LR LR Y 5 2y F FRFEHEICHET 54

250

200

150

100

50

0

1957 1967 1977 1987 1997 2007
—NEED —1 e 1T —m IV

Figure 6. Estimated total amount of glass eels needed for Japa-
nese eel farming (NEED), and estimated total catch amount
of glass eels of Japanese eel (I-1V).
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Figure 7. Estimated total catch amount of glass eels of Japa-
nese eel (A), their 5-year moving average (B), and their
difference from the amount of 5 years ago (C); the average
of I-IV (Figure 6) are used for estimated yearly total catch
amount of 1972-2011 and the data of Table 1 (2012-2014)
are used for that of 2012-2014.
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