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Characteristics of fluctuations in the recruitment of Japanese eel Anguilla japonica and
white spotted conger Conger myriaster in Ise and Mikawa Bays, central Japan
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Abstract : Japanese eel Anguilla japonica and white spotted conger Conger myriaster, have a similar early
life-history, those are transported to the coastal area from offshore spawning areas, and show recent misgivings
about resource depletion. We revealed and discussed long-term changes in immigrating index of Japanese eel
juvenile based on collection for aquaculture and the conger larvae by-catch in sandlance fishery in Ise and
Mikawa Bays, Aichi Prefecture, the central region of Japan. The Japanese eel juvenile indices were relatively
high from 2002 to 2006, and remained negative in 2008 and later. Noticeable increasing ratio of late monthly
(March and April) collection in Japanese eel juveniles suggested that the timing of spawning and/or larval
transportation to Japanese coastal area might delay during the period being low index, including after 2008.
Conger larvae indices were high, in the mid-1990s, but remained low recently since 2008. Those indices of
both species showed a clear shift in those correlations trend in 1999 and 2000, from negative to positive
correlation phase. It is suggested that drastic marine environmental changes, for example the 1998/99 regime

shift, affected the Japanese eel spawning, due to taking the same larval transport process as the conger larvae.

F—O—K, =R UFX, w7, YT RAUFX, TR, RIHEE, B8 - =hE

=R T X Anguilla japonicalX, BT VT DiR#H: OWpgEk e S, VY IEETIIERRALHE I LT
k2 B AV I K SRR 0T o v R EMAE T 5o 2Y Fi, AFAFALRETR &K OCEENC L 0 IR
H D, AHOPEINGIL, ~ U7 FREE 5 OB SN ~HEEND, 8 ARSI, MAICERELEZY TS

L IRk EERBR I A PEAFSEFT (Marine Resources Research Center, Aichi Fisheries Research Institute,
Toyohama, Minamichita, Aichi 470-3412, Japan)

*2OKEERTZE « BB S K EZIEMIZEET (Fisheries Resources Institute, Japan Fisheries Research and Education
Agency, Fukuura, Kanazawa—ku, Yokohama, Kanagawa 236-8648, Japan)

*3INFS AR N B R K pE R LR S R 1A 3E%R (Aichi Prefectural Sea Farming Center, Konakayama, Tahara, Aichi
441-3618, Japan)

AR ] AR OK E RS AP (Higashi Mikawa Agriculture, Forestry and Fisheries Office, Hatchodori,
Toyohashi, Aichi 440-0806, Japan)

*O g LB K PE R K FEFR (Fisheries Administration Division, Department of Agriculture, Forestry and

Fisheries, Aichi Prefectural Governmental Office, San—no—maru, Naka—ku, Nagoya, Aichi 460-8501, Japan)



AT FXORIETE P DFITKEL, W) LT T
<%m-ﬁmﬁ_%%iégﬁaéﬁﬁ%ﬁoo"“

AFEIT, FAEONKERYE - AT 5 EEMT
HO, FEPESLEBR ETHAREOBIHENEANAT
DI, WITNOHIETH RO T AT FFRfE L L
TEMSMAN SIS, AT, WHFREOZEL,
T AU F X OB KON BREE O B EIZ L 0 3F
TR LTE ESh, 9 2014 HEIIXEBRE A
REH A DL Y FY R MM B E LTl
-, —J5, =7 F =2 Conger myriasterly, 77T
DIRATE Pl & LT RIS T 2 U - F HA
HTHD, PEIIE, TEOREEICL M BEBEO
TN« T AT HER SN TERY, =hr v ¥
& FERIC iﬁ%@mLT%T/TQFWA&ﬁLéhé
EEZ LTS, 1Y ARDBFICE, EREAOERT
@(Vﬁh?77wxm$)@&%f%ﬁb,%m%%
(NI IIAT %, DAETIE, /NBSIRE O X i
ERIIUD, RPBRESONFIREOREMTH D,

A O R T B AR ORI R TIEIRE L TV D
HLOD, O TERYE TH - W N - =3

B, HRE &V o BT LT S, Y
8« ZWEIE, AN RERICALE T 5 RS EZRE T
LHBMEORVNIETH Y, HHE=Rr v FXL~7 )
TADWFEDRKIENR I HALD, BHRIZBWTIE, =R
UFXOMM (T AUFX) IIRMAFES L LT,
BB BRI O 00BN, RSN T IR O RERIER
FACE VRSN E, £, ~7TFITOFERFA (L
TR T 7V RE) IIEFICYRIMER TIThNA A
F IO E IR S, 2R 25em 225 40em FREE
DARFANTIE PN 2 HL T NG R O & Ml e e

TN D,
PlbEo X o1z, R OVERERNTIELL L 2228 & FEDR
B O ESCH R 2R BREMOE /D 7 XA 2

FED KR DN HOWNT,  [F— DI I TRERS
THET D Z L1, BARORFE A~ ORE R G IHH
DEER & 7R DUHROE B 2 B4 5 b CHEER AR
e, FZTARFETE, BHRICBITLVI7AUF
¥ (=R U X)) ORMER O~ T IOERAIR
MR L RBARERSORNEH LIPS ML, mWfEo
KERICHA BN DL E ERIZDONWTELE LT,

HHRRUAE
IRAUTHIIBIMBETIIES 12 A»S 4 ARET
DA CHEBIBRIAFF NI X W B S, ZORRICY T A
Ul RREEENRMFEAEARE STV D, RIFE

T, V7 AU FEHEITRHMOKRT 5 4 AR
REFEMEE L L, 1990 4205 2019 EICBITHAA T LD
BRI I K DB EREMEZ Az, FFEDOTT X
UF X OEFER LB FEL L, BT ORE
BN 31T 2 s E 2 1E S HH TR L7z CPUE Z JHW,
HINE & AR 220 5 A4 D CPUE % 2E4E{L L, ARUEI~
D =R ROk
index) & L7z, 7=, A7 —FIXFEGFHEMEIIKT 5
FHOBMEOBEAE TR L, &big, 2EORHE &
DOBMRERFTT B 72012, KETHALZL TWDERNY
T A F X BEOHEEE A HW 2 (http://www. jfa.
maff. go. jp/j/saibai/unagi. html, 2021 4£ 11 A 21 H),
~7 FIERATRAORSRE, R OEEICE DA
T3 FUREENT K o TR XA 5 2 0 Bk T Jan 22 W Fli IRy 722
Hids D 1992 4E70 5 2015 AEOKBTE R Z W2, A
WD A J1 ) FUEITHEETRAFRED DI 2 HIR LT
7%, FIZL > THIRHEBRR D, AT, A
A F T OZHIR OB O S R E R E s &L
L, KGTHENLFAED CPUE ZHIE L, B, <7
T AIERATRD CPUE OEBAITITIRY NE b
W, FENTIZIZAFE CPUE O Axi¥ca: AV, i b oxtf
SN T 5 T & AR MER A 4 VW CTA4ED CPUE
TR LT ~ 7 ) TEERAT#FESL (Conger larva
Index) & L7z, ¥£7=, 2016 4ELAMRIEA 5 S GHEL - =]
BREOBEFRENSEZELRTL, & ZHEljROMmRE
FICLEBIEEN & N, <7 F IIERTAIC
B+ 257 =235 oninotc, B8« =8 i X
NH=T7FITDEFEEAEITER 40em LUTFOMEEAO K
RARRBEATHLZEBNMOLNTND, 12 £, tHFR
ZITBNIA LI AL, BN TEE Lt FERCIEIC
W SNIED, t+ L EOFEFENLGKELREIE L, *
DRBNA~BHT D EBZZ LN TS, 1D Len- TR
WFZE I, AFRIMAORAE t+1 44 ANS t+14 10 A
ECOKBIICB T HNE TORMEEZ, t FITHAL
-~ 7 IR AR (Young conger catch amount)
L LTV, MERITIT, B CHZET /N R
E@%ﬁﬁ%@%<ﬁ%%ﬁf%ﬁﬁﬁ%ﬁ%ﬁ%ﬁ%
Hidiss, XIS - ZNE CHRET 2 ERMOL N
m%f#%ﬁ%?%mﬁ B D HBIKRSGTEEE AW
7o DI, 2EOEE L OBRERTIT 27201,
W - FACEAPER A FERICE D2 EEOH R T %@@%
& (EHEDH 5 1995 FLE) & iz, AFRICE
5@%%%@@%Kow1m,E?yV@W%%ﬁK;

7,

¥5# (Japanese eel juvenile


http://www.jfa.

#w B
BAEIZR T B AU ~D =& v v ¥R,
1990 AEAR1E TR <, 2002 4E9> B 2007 4FI2 1% 2005 4F- %

FREmEhoT-b D0, 2008 LRI A THER LT (Fig. 1,

HRIRIH R OFIE I b BE REET AL B, 1990 44K
HHIReSRIF B R 2R D 2> o 72 2000 AEARETHICIT 1 AR 2
RAICE SN DB E Mo 1278, 2008 4R LU il it
RO & e o T2 HIRICIE, 3 AL 4 HIZR T D5
HENE»oT- (Fig 1), £IZT, 3 AL 4 HOBRMEE

£X0.05) BZILENHA B, 1999 4F & 2000 4F % 5l i fl
OKIERFE DL IT DAMNCHE R BB A B
720
FAEORMIRIZI T 5~ T TR a5 & R
R OBRE Fig. 51N LTZ, <7 FIERAEK
LR RO MICITAERIEDHERE (724, 1=0.657,
KX0.01) NI bz, £z, ~7 F IERFafEk e 2FH
DH THIBEREDORICL A E R IE DM (F21,
7=0.610, X0.01) A btz (Fig. 6),

100
90
80
70
60
50
40
30
20

Monthly prop ortions of the caich (%)

10

Jap anese eel juvenile ind ex

Fig. 1 Fluctuation of the Japanese eel Anguilla japonica juvenile index based on the wild glass eel

catch for aquaculture in the Aichi prefecture (solid line), and those monthly proportions of the catch

(cumulative bar chart).
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Fig.2 Relationships between the Japanese eel
juvenile index and proportion of late arrivals
(proportion of the caches in March and April to
total).
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Fig.3 Relationships between the Japanese eel
juvenile index and domestic glass eel catch
after the official publication of the Fisheries
Agency, Japan.
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Fig.4 Fluctuation of the Japanese eel Anguilla
Japonica juvenile index, and the white spotted
conger Conger myriaster larva index based on
sand lance fisheries by—catch of conger larvae.
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Fig.5 Relationships between the conger larva
index and young conger catch amount of major
fishing ports in the Aichi prefecture.
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Fig.6 Relationships between the conger larva
index and domestic conger catch after the official
publication of the Ministry of Agriculture,
Forestry and Fisheries, Japan.
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