okt

Frl K B2 F R (58) @ 44-60, 2025
Bull. Shizuoka. Pref. Res. Inst. Fish. Oc. (57) : 44-60, 2025

EZBORR=F VUK OAEYFRHIEME
EIlI= A

2020 4EN B 2023 D FEIT 10~12 F1T, EAMTHREI NI =48R 7 FF 268 BIZHOWT, 4
R, RE, MiER K OIRBEOREN N FEORIBIC X 28R T — V0% 1T o7, IHIT,
PERI A MR L, AEFRNR, I, B EARONHLEOREEZRIE LT, BME, MiERt, IRERELR, &
JHIRE R, FTHEEIRAOHEERELZ RO, £, 7 ro—HiconTifox 2 M7
VA=V, TAIATRY, 117 b T AMAT B ROANVT Y =V OREEZE LT, 3
YT NOWNERIE, KBTI, BHET 168 JB, HERTT 100 JB, MERERITIX, HE6T R, ME199 B K
ORMb2 B, $MbAT—VRITIEYL 28192, Y2 2346 &, S1 23145 &, S2 M58 B Th o7z,
METIE, RS avF Y — Vi RE AR E, SEEEL A LVE RE LSYE AT —
D L ENTIROBERNRD bivlo, BETIE, IRERKFEE, HLEBHEEL K OATERE R & O/ T
R be, 7o, METIE, Mg, IREEEL OWLE ERICRE W CAIRE R &
FEBMN RO BT, HETITW TN OFEEME & HAEBITERD bt o7,

X —U—R: =R UFFK, Anguilla japonica, &4, S AT —, MRk, IRERFEH, /5E
JRE L, AR VR R

W4, =AU Anguilla japonica(LLF [0 L), ) OFEREITEAKAEICH V™, 2014 4F
6 AICIXERE A ARRFEES (IUCN) O Ly R U A2 MIHEREAGEE IBFE L THR#EiS N ® 2 d, VX &R
OO RERINTND, 9 Ly, LS 168 £ TED L%, v XEEOEE % H
& LT, LU T X0 THONTWDER, EIN~OBINE, ZORFEOFAE~DRY %5
3 512i1%, 7, HERORBICBIT 2B T X ERRVFTXOERZI LML TEBLERD D,
Alal, D72 OIEMEEE 3 R4 THRIE S RIRO U X0 AW SRTE B 2 JIE L7-D T,
EEE LCE#HT D, B, AWMEICREE LT — 1%, EREEZBENO—o LT HKETEEEE &
JRIEE D 7= OFEE B « MR (2020~2023 FEE) IC L V- LD TH D, HikHEEOH
MY T BT 2 \ZEHTT 5,

MEEUVAE

B FILD T FEE, 2020 FE S 2023 AED T 10~12 A2, AR O /N EBEHE g X Uk
K OVERs O™ (X D I2KEBT Sz b0, IERiEES RS iyEE) Io@kE L A LZ, A

202542 H 4 B H

Frld VoK PE - WEEEEL AN AT SEAT IR 44 W 20 5 A5 S 162 5

*ERIA BROKEE - WEERIN AT ST A W 0

2 ST AEEEEIAEEIROBN 82 =742 7FF https://kokushi. fra. go. jp/R05/R05_82_ELJ. pdf
* https://www. iucnredlist. org/species/166184/176493270
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B1 ERRUBEETISOME

F LU FFIE, oK E TR LT RO Sz Tl (5 7 i hiE%) 12 2~3 I 2 & B RREEORFF L
Toth, WEOWKK ORI AL L HICE=—/VRIZINAE L, §RERKE « RN iR 5%
£ Tk L7z, A3 VT, AT Bk BT 7ok % 5233 L7 FRP KA (6t 1. Om X< £ 1. Om
XK 0. 1~0. 2m) I HEFSEE COREF L721%, HIEICHEL 72, AFENGHRIE R £ TO BEIE, sk
STVWAHFFHTIIRETHHD IS, KET30 B TH-7-, MR IICAFAHLRERZTL L,

HEICB LT, p7 2 /) ZEEFBF /L 100ppm TY T XML, &K, KE, WER L OIRE
UK, TEE) 20E L2, b2 T —2% Okamura et al. VIZHS &, MELIICE AN AL LB
G672 Y1, BRIIALNDDEITRWSEEZ Y2, BN RN 2030 E TldEL Ty
Bh%E S, ROBERICEMLLTWDIEHEAEE S2 & Lz, 20224 L 2023 0 U7 FFITB T, —i%
B Mg 2 B EMRE L Catdk L7, F20 T, 2020 4E, 2021 45K TN 2022 42D w7 F FIZBWTILRIER D
MENL~SRY AL 72 Y P HWTEIIL L, K Liz9 2T, 5C, 50006, 55yt L <&
IMIEZHRERFEL, TARFOA =178, TARATE U KONI-7 T A NZAT B OFKRLE
Y OMAPPREOREICME LT, 2021 KN 2022 FEO T F ¥ T avF Y — Lol FRE & HE L,
Mo AT EEORTEIL, = AT VF—/L 17 B2 DWW TIX Estradiol EIA Kit(Cayman Chemical
)%, TAMATR U KON b T A AT 7 2OV Androgen ELISA Kits (Cayman #1)* %,
a2 )LF ) — )LD T Steroid Hormone EIA Kit (Oxford Biomedical Research #1)* 2 v 7=, HIE
(X E NPT I IE N K PERFSE « BB B K BESANF BT AR L7z, £ DB A TOY VAR L,
AETENR A B CBLEE U CHEREAZ HR L7, 2 DB, JIB G 5 WVITRFER & bR TE R > 7256 13K
fb& Ui, AR OFHA R CTHIUTERZNE Lz, £/o, I, B EXOELE 2R L CEEL
HE Lz, o7 —4nb, BE, Mgk, IRERELR, AMREEE, FEELLOVEEEE
BTG E FEREM] Lo, )ELTOXEHWTRDT,

AEi 2= (BW) X 10/ (TL)*

fafg & tb= (PfL) X 10%/(TL)

IRERFER= 7 X (((ED(V)) +(ED(W))) /4)*>X10?/ (TL)

A B IR B 5 Eb= (Golf) X 10°/ (BI)

* https://www. funakoshi. co. jp/contents/509

® https://www. funakoshi. co. jp/contents/69545

* https://www. funakoshi. co. jp/contents/4771
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JIFEE & b= (L) X 10/ (BW)

ML E k= (Gull) X 10°/ (BI)

L, (B AR (g), (TL) 42k (mm), (PFL) :JfER (), (ED(V)) :IRAE (FEE) (mm), (EDW)) :HREE OK
) (mm),  (Gol) :EFENRE R (g), (LW :NTEE (), (Gul) THLEHEE(g),

t BRELT &0 MERE D B FEREAE K O 1f s L PR EE DERME A T — PR O SEE DO ZE DA B A
E LT, £72, BIEEE & AR E &L OMBISRE () 2K, HEOFEMEZHRE L, £ L THER
FREEMNFRD b T-55A01%, Microsoft Excel & HWCHEUFERR D 5 W IXEF R 2 572, A BKETW
TAH p<0.05 & L7z,

YU TILE

AFLIERRT T XS T NVOREMZAR 11, WEOTEEAZMM IR L, o 78T 268
BT, ZTOWRER LITR Lz, KEGHBITIIEHE T 168 B, HEEET 100 &, 45T 2020 423 109
JE, 2021 427350 &, 2022 4273 47 B, 2023 4278 62 B, MEMERITIE, #E67 )2, ME 199 B R UKL 2
B, $UbAT—TRITIT YL 2819 B, Y272846 B, S1 23145 2, S2 W68 R Th 7=,

SRIER T7—2 & RIBIZE DR

1. A (14 2)

METIE, AT —UNHELIEEPHEIIREL ARY, SOMAT —PHRICITHEET RS20, SO
AT =LY DBMAT—VOMICITAEEND-T-, £/2, YI L V2OMICLEEENH 72, BT
X, FHMEICRE 22201370 <, AEEITR T,

2. g I (K 3)

METIX, AT —UPECRIZEVFIHEIIRELS Y, RTORAT—VMICHEEN S -1, HETIE, V1
DD 3 AT — T LR THRI/NE oz, F£7z, S1 & S2 ORICHEEENH 7278, Y213 S1 &
WS2 L DOMICITAEEZEIT o T,
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x1 EERHORAVTXFH U TILORR
Ki5Hh RigE Hh RT—Y EH(E) Kii RigE #H RT—C EH(E)
Y1 3 Y1 1
Y2 10 Y2 8
Female st 34 Female S 16
S2 26 S2 1
2020 Y1 0 Y1 0
Y2 2 Y2 0
Male St 3 2020 Male St 0
S2 3 S2 1
Y1 6 Y1 0
Y2 3 ) . Y2 0
Female s1 11 Undifferentiated St 1
S2 4 S2 0
Y1 3 Y1 0
Y2 0 Y2 2
2021 Male St 6 Female S 7
S2 3 S2 3
Y1 0 2021 Y1 0
. . Y2 1 Y2 0
@i Undifferentiated St 0 e Male s 1
S2 0 S2 0
Y1 0 Y1 0
Y2 2 Y2 3
Female st 10 Female St 23
S2 0 S2 2
2022 Y1 0 2022 Y1 0
Y2 0 Y2 0
Male St 6 Male S 0
S2 1 S2 0
Y1 2 Y1 3
Y2 3 Y2 2
Female st 8 Female S 3
S2 3 S2 0
2023 i 1 2023 Y1 0
Y2 3 Y2 7
Male st 5 Male St 1
S2 6 S2 5
ait 168 At 100
RBE #h AT EH(E) #H AT EH(E)
Y1 4 Y1 15
Y2 18 Y2 33
Female st 50 Female St 112
S2 27 S2 39
Y1 0 Y1 4
Y2 2 < Y2 12
INE
2020 Male 31 3 INE Male S1 32
S2 4 S2 19
Y1 0 Y1 0
) . Y2 0 ) . Y2 1
Undifferentiated St 1 Undifferentiated S 1
S2 0 S2 0
Y1 6 &it 268
Female Y2 5
S1 18
S2 7
Y1 3
Y2 0
2021 Male St 7
INE o :
. . Y2 1
Undifferentiated s1 0
S2 0
Y1 0
Y2 5
Female st 33
S2 2
2022 Yi 0
Y2 0
Male st 6
S2 1
Y1 5
Y2 5
Female st 11
S2 3
2023 Y1 1
Y2 10
Male St 16
S2 11
&t 268
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i é%%% i

121 138 151 154

e

413 483 529 547

o = N w & O o @~

s

127 144 137 134

bc
% b c d
a %
Y1 Y2 s 2
3an 550 534 560

essEE
o
kRt

8
7
6
5
4 4
3
2
1
0

00

K2 RBBIERT—IIZBITHEBEDRH
AT—U2DOTOHEIXFEE
BLEAHAZTILI7Ry FMNEICEEREDHY
(t-test, p<0.05)

M3 BBILRT—IIIBITIMERLDS
AT—U2DOTOHEIXFEE
BLEAZTILI7Ry FMEICEEREDHY
(t-test, p<0.05)

3. ARERFEEL (B4 4)

MECIE, AT —UPERIZEEHMHEITIRE 2D, S1 & s2 oMIciTAR
&Y RONYY2 O, WNT YL & Y2 ORICHEZENRD biviz, HETH AT — U0l X &5 MH]

L potz, SOMAT—VRNCITEEZIT D720, SOmAT—T L Y1 [HIC ﬁ%%ﬁ%oto
F7, Y21LS2 EORICITAERBZENH -7, S1 EOMICIFAEZREITI R o7, Y1 & Y2 ORICITHRE
A N

4. EFH IR & b (1K) 5)

MECIE, AT —UNERIZEEEIIRELSRY, ERXAT—VRICAEER S o7, HEZB W T

AXTR DN TS, _ODEIﬁIZ

X 4 %ﬁkxT—/(&HéEﬁhﬁw il

— 2D TORIEIFFEHE

EE%?»?Tﬁvhﬁtﬁ§§&U

(t-test, p<0.05)

SDOWAT—T & Y2 O TEEMEICHEENR DT,
10 c 6
Y1 Y2 st ) [e)
9 < g 5 032 129 244 276 +
8 b c d
7 o4 b ]
£ . 8 >
% s %o
S : L
3 2 1
f Y1 Y2 st ) ! 2 4
o 293 475 604 657 o %
9 ab bc c 06
8 "' d b o4
05 —_—
7 b
6 A 04
: H
03
Bl T a
2 Y1 Y2 st 2 o1 Y2 -s1 2
1 305 487 572 618 022 031 033
0 00

X 5 %§E1t7\7—/( BT 54BEREELD ST
—CADTOHIEIFTFE
i@é?»??ﬁvhﬁtﬁﬁ%%U

(t-test, p<0.05)
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5. IFE &L (X 6)

MEME L HIEIIEICEITIT E A E 7L, METIEY2 & S2 DRIICOBREEENH 120, HETIZOTho
AT —UMEbHEEEIT R TZ,

6. AL E B (X 7)

MECIX S O AT =Y ONWEMEIXY OF AT —TOFEELY b/, AEELRDLNT, YO
AT —YOMKNS OFAT — Y OMICIIFEEETeholz, HETIESI FTIEAT—UNERIZE
WIEIZ/NE < 7o 73, S21XS1 ERE BT o T-, £z, AEEITYL & SOMAT—Y ORI
D b,

20 40 a

18 ab 2 o]
ab 35
16 b
14 a 30 Y1 Y2 st 2
X 25 122 130 059 055
212 m
m 10 ® 20 a b
= 0s F 15
08 Y1 Y2 st @ 10 b
04 117 106 114 117 ’
02 05

00 00

25 & 20 Y1 Y2 s 2 &
a 105 066 033 044

20 a T 15 a ab
215 |
7 = e
10 Ed >
.

Y1 Y2 st * 05 ,L
116 124 124 132 —_ IT!

035

X 6 §§E1BZT_/( BT5FE=ELEDRH R 7 %-fEﬂ:ZT—/I BT5HEHELEEELDN
—JEZDTOHIEILTFYE —CEDTOHEITFHE
EE%?)L?T’\“V FREICEEZHY -,%7‘&%)7)1«77’\“‘1 FEICEREZHY

(t-test, p<0.05) (t-test, p<0.05)

SIER T—U ERRILE VIMFRED RN

. =AM F—L 178 (¥ 8)

AT —UPNERIE EEEILE L RY, S2IIMONWTNDORAT =V L DRI AEZENH -7, Sl
3 Y2 L DORICITAEEZT R 2723V L ORIITAEENH o7z, Y2 & Y1 L ORICITAEERH -
77

2.7 A AT a Y (K9)

AT —VNHETE EEEIZE < 72D, S21XS1 EOMIZITAEEIT TR Y DfAT—T LD
MICIIEEZENH 72, SLILY2 L ORICITA BT RT3 Y1 L OMICIIFEEERNH -T2, Y2 & V1
LOMICITREEENDH T,

3.11-7 b7 A h 27 1 (¥ 10)

2T =PRI EEHEITE AR, S2IE ST L ORITITFEEEIT RN TZBY OWAT—T LD
MICIFAEERH -T2, SLHEYDMAT—VEOMICAEBEERHY, Y2 L V1 EOMICHLAEERERH-
77

4. A F—L (K 11)

S1 FTIEAT — VDT EEHMEITIRS oo 7228, S2 T4 L TE< 720, S2 & ST DK TNST
L Y1 ORICHEENRD b,
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TR MSI72—)17 B (pa/nl)
3
1<

3

g

1AW D 7 T X O 0|

1

0

8 MOERIERT—JIZEFSIIR I OA—

L1118 IR E

AT—TRZOTOHIEIFTEHE
BERB7LI77Ry LNEIZCEEEHY
(t-test, p<0.05)

M- X 270 (pe/nl)
[+

C
|
< I
T I
Y1 Y2 St 82
17 1445 3022 3482
] 1
I
N
. |
L e

10 HMOFRIERT—VIZEITH11-7 TR

FRTOYOmMAbERE

AT—UZDOTOREIFTEHIE
BRB37LI77Ry LEICEEEZEHY
(t-test, p<0.05)

g8 & 8 §

FZ 270 (pg/nl)

g

0

TENE

Y1
160

a
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Y2
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- o
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K9 MOKZRIELRAT—2ICBH3TRAMRATFOY

DMmFEE
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BERB7LI77Ry LNEIZCEEEHY
(t-test, p<0.05)
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MOFRIERAT—DIZETFHaALFI—L
O M R

AT—UZDOTOREIFTEHIE
BRBZ7LI77Ry LEICEEEZESHY
(t-test, p<0.05)

RIERT - LEERERVFRILE VIPREDRE R

UboiiRaeR212ED Lo, METIE, FFEELE
AVF Y =V RE 2R E, JYEAT — L ORIZERN
RSB b, METIE, IREKFE%, WbEEELLD

AFERE I & O TRV BERGED ST,
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HINEZ

SRR E R L & OIZ, METIE, MfER I (X 12) X OMRERFEE (X 13) IZEB W TIEDOFHBI N D B i,
F72, MEEERL (X 14) 1B W TAOFBENFRD S iR o BEUF RS S =2y, BT

NOFEIE & BT bR o7z,

r=05808*
2 y=09975x - 29888

ERRRE R
o
® o

d .
05 .
-
04
Lond

03
- (Y 3
r=02259 2 o,
02 e %, .
L)
.
01 .
.
00 -
0 1 2 3 a 5 6 7

IasERLE

12
* AEMESHY (p<0.05)

ffER E ATEREE L DRI

e .

r=06547*
y=04107x - 01846

MR ERLE
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m 0 1 2 3 4 5 6
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.
04 . o * ... °
% ed
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- ‘.‘ o
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00 01 02 03 04 05 086
AR ERLE

X 14

AEREEL LHEEEELLOMEKR

* BEMEHY (0<0.05)

B

RIRD FFH TN D AFIZ ZRIJN T2 T2 TR S AL O I sl — AR AR FR Bkt
AR VB R 2 TTE N T2 72N T2 E ST SEBH I IE AR PERF R - ZUE B /K PE SR IIFFE T % F S5 K 1 27
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1) Okamura A., Yamada Y., Yokouchi K., Horie N., Mikawa N., Utoh T., Tanaka S., Tsukamoto K.

(2007): A silvering index for the Japanese eel Anguilla japonica. Environ Biol Fish, 80,
77~89.
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Biological data of Japanese eel Anguilla japonica collected from Lake
Hamanako, Shizuoka, Japan

Masayuki Yoshikawa

Abstract A total of 286 Japanese eel Anguilla japonica was collected from Lake Hamanako, Shizuoka,
Japan, between October and December each year from 2020 to 2023. Total length, body weight, pectoral
fin length, and eye diameter were measured, and silvering stages were determined based on pectoral fin
coloration. Sex was identified, and the weights of the gonad, liver, stomach, and digestive tract were
measured. Body mass index (BMI) and indexes of pectoral fin length, eye diameter, gonad, liver, and
digestive tract were calculated. Serum concentrations of estradiol-17 3 , testosterone, 11-ketotestosterone,
and cortisol were measured. Of the eels, 168 were from Washizu and 100 from Yuto: 67 were males, 199
were females, and two were undifferentiated. Based on silvering stages, there were 19 Y1, 46 Y2, 145 S1,
and 58 S2 individuals. In females, silvering stages had strong relationships with all measured indexes and
hormone levels except liver index and cortisol. In males, silvering stages had relationships with eye
diameter, digestive tract, and gonad weight. Female gonad index also correlated with pectoral fin length,

eye diameter, and digestive tract weight; however, no such correlations were observed in males.

Key words: Japanese eel, Anguilla japonica, Lake Hamanako, Silvering stage, Pectoral fin length, Eye

diameter, Gonad weight, Serum hormone concentration
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