E5F #AARE

SROE WRIAERE

AFOEAMERRICKIBRBEBHEN S, RBIHZRKERICHEDIIID FFOit
Z, AOZPLBRTRETSAO0VFFRBUOFFONSIEBOhoEL
(Tsukamoto 1998; Tsukamoto and Aral 2001), ;EB#MICENTH, ZFK>DUFF(F
SEATHIMMSRKDANETERL TSI ENREINTINS (A 2010),
E5I1C, BAD SriCa Lk2AWEREBEICK S &, Big, A0, #KBORLER
BADOEBIFEIC 0 RFICECSHDEEZ5ND (A 2010), D, ELES
BOMEANZIXLAEZBRSNICTHEHICIE, 0 FEOBAICKIDHEREFAXRS
VEDRHD, TITAHAETH, BEZBHORAFANTHBSNETINICENT, REH
BEEREL, 0 FROMITERERNT. £, REEEOFHS 0 FRZHETD
FEZEBELUALLT, BAIICKDHREE, FAIINORTES, NS LREBEERE
DBRICDNWTHRE L, RIS, #ANICK > THERENZBERBIRNBEY 1 X,
BRFERRE, BHE, BERKAEEDLS ICHL> TOANITDNWTHRETEITO .
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E1E HOEEAG
F11E & - EX0RE

SNELXWINCEHFEHARBOEEKELEETES LSS, ANITORERELR
BHA, MANIMAT S EFEEDIREZETT o /=, 2007 & 12 A~ 2008 & 3 A & 2008 & 12
B~2009 &£ 1 B, E&#HOHMO FE, Fig. 5-1-1) ICBVWTHRERADTEMTIRES
NEVSROFFMNS, A 30~ 40 BIEQOY L TU 5 %ETo7=, 8 3 EED 2003 &F
1M1 A~2005%5BICIREL, SRFEFELABEHFERALE.

BTV ULERGIE, EBICRAKERBRAANBER L, #1445 /-1

(30ppm) THEtZ= L%, €K, 4hE CREE) #TNFN 0.1mm, 1mg BRI TH
EL, BRFEEREZHRILL,

0 FRDEDTOR— 3 VIIERFEERRICH>TEDLS (5 2 E, Fig. 2-4-4),
TR, ALEREBETHO7ELTH, BELIERREBRBEOEGATHNIL,
BEEDFMEEZZVLENHZDBDEZZOND, flZE, ALLREKETH-
TH, TOERREBRRIRODELELALD Vin THIHEELE, HEMIEEERETHS
VaTHB5EER—DEGEELLTRYIRD CLEETERNTHS D, DI EMS,
AETIE, 2RLGEHLSEFEEMCBMETEE (UT, BEHEEETS) 0BEHETWL,
ZTNODLERIIR UBRREZEEEOPRLEFTITO>ZEELE,

IBEEL, TOREGEIZLUTIERFERED, MBZERLALRELUVAEDE
REHENS, TOEGDEEEKRD, ChEREDEZEERETHRLUTEL LA (Fig.
5-1-2), SERFBFEMICHITIMBERLAEALESLVGFEDRBERIIE 2 ET
BH UK (Fig. 2-4-4, Table 2-4-1) ZRL\=,

g21m 2R-64E-ESE

2007 £ 12 B~ 2009 £ 2 AICHOTHEESNEBREDOEREAEDEH (FHHLE
#(F=E) 3 53.8-64.7mm (58.9+2.1), 0.093-0.198g (0.143+0.02) THY, BEHR
EELFEIL Va~ VIATH o 7= (Fig. 5-1-3)

BREEEECLDEER, AE, BEBENRERAICL > TEAINERARLELZ S,
Ve1 DIEBENSIRERARBTEREICEAL 7= (ANOVA, p<0.05), Vo D2R, &EF, It
WE, Ve DR, AEIEEAMTERMEV I AN > (WFhd p>0.05 Fig. 5-
1-4 a), Ve DIEFEEXBDZBICEEN, DIMITEV T IERICHo /=, /=, 2003
F 11 B~2005 F5BICEESNEBEICDNVWTIRARLEZS, VA DEREEBED
FREABMTHEERICRAL > (ANOVA, p<0.05), TNLZBEWT, EEARTEER
BWIamno= (WFhb p>0.05, Fig. 5-1-4 b), VAaDLRIZ 12 B, 1 BICEBL, #
DOIEFEEL 11 BICEWMERSRE SN, 728, 2007 & 12 A~ 2009 & 2 ADOEGE
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(a) Hamana Lake

F5F #AARE

(b) Egawa River

Egawa
River
n
—~————
Imagawa
River
D¢

Hamana Lake

2 km

Eela ramp
(E-4-ER)

E-2-ND
E2-Nu -~ ®E

50m

(c) Imagawa River

Fig. 5-1-1 Map of sampling sites for eels. (a) Hamana Lake. (b) Imagawa River. (c)
Egawa River. E-2-Nu and E-2-Nb indicate station of set-nets for fish moving upstream

and downstream respectively.
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Residual

Standardized relative condition = — :
Standard deviation of residuals

Regression line of a certain
pigmentation stage

'. Residual

Ln BW

LnTL

Fig. 5-1-2 Calculation of standardized relative condition.
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Fig. 5-1-3 Fregency distribututions of total length, body weight
and pigmentation stage of 0-age eels collected near the entrance
of Hamana Lake (Arai) during December 2007 to January 2009.
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(a) Dec. 2007 ~ Feb. 2009
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(b) Dec. 2003 ~ Mar. 2005
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Fig. 5-1-4 Monthly change of mean total length, body weight and standardized relative
codition (condition) at each pigmentation stage of 0 age eels in the mouth of Hamana Lake
(Arai). Solid line indicates significant differences among months (ANOVA, P < 0.05). Month

groups with < 5 eels are excluded.
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(E-1~1 QFEEATHSHDICxEL, 2003 &F 11 A~ 2005 F5 ADEBE(L 1.5~4 DEH
Tholc, BERARREFLAELRICERL THALTEY, HRSBRIEEShKkNTES
SBNERD, RBEENELL>LBDEEZLNS,

F28 S LEEE
F1I1E  FAEH - YERIE
RETE =

AEME LESINE, BERMOXZETHHIMRE 7 BITES, RIEH 4km D 2 KA
Thd, MFRIFAVIV-FEREINTHEY, EFRORNATEXRIT SEEDHREKR
WE->TWS (Fig. 5-2-1 a), FAOMNSRKPFIZITHNFT, 150~ 200m RERET 4 D
DIFEEES (St -1~ 1-4) ZF/=E L7 (Fig. 5-1-1¢),

IRIBER

BITEGE T HAO005FIPRKICENT, KEBEESDEEH, BIICLK>TED
KDICEARTHINERAXRDED, 3 vABEICERBRBEIToA. BAESE St 11
~ St. -4 [E%& 70~100m B TRE L= 8 ARr& L7z, #AlIX 2007 & 8 B~ 2009 &F
5 AICiTo 7. BAIEZIE, KAOFHHRELIVTEHAREL, SHAERICENT,
KR 10cm A TKREERERE L,

BEERICEWTERGMARRINT -4 %1/ 5728, 2007 &£ 7 A~2009 & 9 AIC
% St. 1-2 IC/k:E - B9 0OH— (Alec, Compact-CT) #®EL, 10 SEREOILFEETT
o7z, £7=, 2007 &£ 10 A~ 2009 & 9 A IC(Z St. I-1, St. 1-3, St. I-4 (2720 H — (Onset
Computer Corporation, Stowaway TidbiT) Zi%E&EL, 2 BREIEREOILHEEITo .

FHIBLWHYIICLDKE - ESDEE)

AODSANRFRIZETOKE - EF7TOT7 7 4IVIIKEDFEHEE LIEFDEY
ZENERL7 (Fig. 5-2-2), BAESRANDKEDERIL 5 AT 15~ 28°C, 8 AT 22~
30C, 11 AT 12~22°C, 2 AT 8~ 12CTh Y, BELETHEENR S5N/= (Fig. 5-
2-2), &L E (2007 &£ 8 A, 2008 &£ 5 A, 8 A, 2009 &£ 5 A) (CIZ, FAODKEE
A&V bEMo=, —FA, £ (2008 & 2 A, 2009 & 2 A) IC(F, ;AODKEA
N&VBEMo /=, BT, 2EBZECT, AOTIE 25~ 33, AITIE 0 THo

(Fig. 5-2-3), D EES KT, AOM S 400m EFETAVIRAATEY, AOHMNS 100
~ 400m EFETIE, Fi@dICkY, EHH 0~ 33 DEEATEE L TV (Fig. 5-2-3),
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(b)

b By i S
Fig. 5-2-1 Photograph of the Imagawa River near St. |-2 (a) and the estuary of the
Egawa River (b).
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Fig. 5-2-2 Profiles of water temperature in the Imagawa River.
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Fig. 5-2-3 Profile of salinity in Imagawa River.
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OA—ICEEFEINRRINT—9 2R 5E (Fig. 5-2-4), FEDKEDERHIT St. I-
1 T6°C~ 32°C, St. -2 TI9C~32C, St. I-3 & St. 1-4 T12~23CEE->THY, Hf
[CHIFBKEDOEERILANICLERTKEVMERDH - 7=,

E£21H 1RE - EXNE - @i
RE& - EREEHA

St.I-1 & St. I-22 TII/NEEEME (I8 7.8m, & 0.9m, BS&—8 1mm), St.|-3 & St.
-4 TIXER > 3 v Hh— (Smith-Root, Inc., LR-24 Electrofisher) ZRW\T, =H&R D
FTFORERAEZT o/, NETEEWT, B 3~7 HEREL, 24 BEICLICIRE
MEERLE, BRavA—TIEREA 1 BOEEZTo2. MRIFEEWEICDOVTIE
1RHZVDOEEEGEHKE, ERavhI—ICDOVWTIR 1 RSV DREEGFHEZE
(I HELH= Y DIREREEEL (Catch per unit effort, CPUE) & L TEH L=, FAEER
flld 2007 &£2 B~ 2009 F 10 A& L 7=,

BCAIC 1 EST 100 EEL _ EDIREDNH > IBE I LB R LT LLE, TD
RS 48~ 61 BliEEYTHTU 5L, BYUITZDIFBICKRL = (Table 5-2-1),
100 LT TH o> ZEICIE2BGEE Y TV E L,

Y7V UERGEIE, EBICRAKERRAINTER >, #1445/ —)L

(30ppm) THEZ L=k, 2K, #E (BEEE) 2¥Th¥hn 0.1mm, 1mg BRI TH
EL, BRREERBEHRALE, BEEL, TOREGENIZITIERFIEERRED, *t
BERUEZLREGEDORIRER (Fig. 2-4-4, Table 2-4-1) H5, ZTDEBDEZEE
HEWH, INEREDEFEERFETHRLT, BHLL,

fEAR
HROBRRLEEHFIHNS 0 FEEHMEL (RIB), BAICHLUL, EESIE
0 FRALAKICDONT, 2R, RELSLVERREBRRIKEER, BLXUVEEETADME
TRED M ETNTN Kruskal Wallis LK VAR BB THEREICRLSI5EIC(T Steel
Dwass DZELEKZ{To/. RIC, ALAIKENT, 2R, AESLUVERFEEERR
DELETRAESDERAXRSS, EREFAEICDNTIE, 2 B#BELEEKTIE ttest, 3
BLLEOBTOLEE TIE ANOVA #1707, 3 BLULOBETEREICRL >EZEIC
(% Bonferroni fiiE L 7c t-test (LK D ZELEKEITo /2. F/o, BRFEFEERBEICDONT,
2 B¥RIDLEETIE Mann Whitney U-test, 3 B#LI EDREIDLEE Tl Kruskal Wallis %17
o7, SELULOHERBITHEICRIE > /IBEIC(T Steel Dwass DHELLERE1T o 7,
FUCERREEERETH> THEEABTLEE, KE, EBEESRLEIHERANSE
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Fig. 5-2-4 Seasonal fluctuation of temperature and salinity at sampling stations of the Imagawa River. Solid
lines indicate daily mean values and shaded lines indicate values at intervals of 2 hours.



Table 5-2-1 Summary of sampling for eels at St. I-1, St. |-2, St. I-3 and St. |-4 in the

Imagawa River.

No. of fishing

Body measurements

Station Sampling date days Total catch N TL (mm) BW (9)

I-1 17-20,24-26 Feb 2007 7 21 21(6) 56.1 - 168 0.083 - 2.87
16-23 Mar 2007 8 7 7(6) 57.3-190 0.117 - 3.59
14-20 Apr 2007 7 18 18(4) 53.7-215 0.085 - 7.38
17-26 May 2007 10 4 4(3) 54.3 -59.7 0.082 - 0.122
26-30 Jun 2007 5 0
12-18 Aug 2007 7 1 1(1) 196 7.86

9-15 Oct 2007 7 5 5(3) 179 - 288 5.06 - 24.1
10-16 Nov 2007 7 0
10-16 Dec 2007 6 0
6-12 Jan 2008 6 1 1(0) 59.0 0.135
4-6,8-10 Feb 2008 7 3 3(0) 52.3-58.0 0.087 - 0.117
6-12 Mar 2008 7 3 3(0) 56.4 - 63.0 0.130 - 0.138
6-12 Apr 2008 7 1 1(0) 59.0 0.124
4-10 May 2008 7 4 4(0) 53.2-61.3 0.083-0.139
2-8 Jun 2008 7 1 1(0) 55.3 0.093
2-8 Jul 2008 7 0
3-7 Aug 2008 5 0
25-29 Sep 2008 5 3 3(3) 126-207 2.41-8.11
26-31 Oct 2008 6 0
23-29 Nov 2008 7 0
23-28 Dec 2008 6 0
21-27 Jan 2009 7 0
21-27 Feb 2009 7 14 14(0) 53.8 -64.8 0.097 - 0.197
22-29 Mar 2009 8 190 61(0) 53.1-63.6 0.084 - 0.171
24-30 Apr 2009 7 23 23(0) 53.7-62.3 0.084 - 0.164
18-25 May 2009 8 5 3(0) 57.8-60.7 0.091-0.138
21-27 Jun 2009 7 1 1(0) 349 57.2
19-25 Jul 2009 7 1
16-22 Aug 2009 7 1 1(0) 115 1.272
17-22 Sep 2009 6 0
Station Sampling date No. g;gihmg Total catch N Bod\_/rlr_nzer::)rements BW (@)

1-2 21-23 Feb 2007 3 68 68(10) 53.4-170 0.093 - 3.86
17-19 Mar 2007 3 45 45(5) 49.9 - 194 0.079 - 3.41
15-17 Apr 2007 3 40 40(3) 52.0 - 203 0.077 - 4.86

18-24,26 May 2007 8 19 19(3) 53.0 - 195 0.088 - 3.544
26-29 Jun 2007 4 24 24(12) 57.1-192 0.121-7.71
12-19 Aug 2007 8 9 9(9) 80.3 - 158 0.556 - 4.74

9-15 Oct 2007 7 0
10-16 Nov 2007 7 0
10-16 Dec 2007 6 0
6-12 Jan 2008 7 1 1(0) 54.8 0.123
4-6,8-10 Feb 2008 6 7 7(0) 56.4 -61.7 0.127 - 0.141
6-12 Mar 2008 7 20 11(0) 56.9 -61.5 0.116 - 0.178
6-12 Apr 2008 6 11 5(0) 57.9-60.3 0.131-0.160
4-10 May 2008 7 4 4(0) 54.2-57.7 0.100 - 0.128
2-8 Jun 2008 7 4 4(0) 57.4-735 0.098 - 0.355
2-8 Jul 2008 7 0
3-7 Aug 2008 5 3 3(3) 81.8-99.4 0.453 - 0.911
25-30 Sep 2008 6 6 6(6) 115-193 1.229-7.64
26-31 Oct 2008 6 0
23-29 Nov 2008 6 0
23-28 Dec 2008 6 0
21-27 Jan 2009 7 7 6(0) 57.2-62.2 0.116 - 0.160
21-27 Feb 2009 7 50 50(0) 53.9-65.8 0.097 - 0.183
22-29 Mar 2009 8 157 48(0) 51.8-64.0 0.086 - 0.181
24-29 Apr 2009 7 22 22(0) 54.3-62.3 0.082 - 0.160
18-25 May 2009 8 35 35(0) 53.7-73.4 0.069 - 0.353
21-27 Jun 2009 7 2 2(0) 61.1-70.2 0.138 - 0.193

19-21,30 Jul 2009 4 46 46(0) 66.6 - 227 0.241-11.2
16-22 Aug 2009 7 0
17-22 Sep 2009 6 3 3(0) 94.2 - 208 0.734 -7.20

N shows the number of eels used for body measurement.
Parentheses show the number of eels for otolith age determination.

TL: total length.
BW: body weight.
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Table 5-2-1 - Extended.

Body measreuments

Station  Sampling date  Total catch N TL (mm) BW (g)
1-3 24 Feb 2007 20 20(15) 56.3 - 175 0.115-5.72
18 Mar 2007 44 44(14) 54.3 - 557 0.099 - 238
17 Apr 2007 28 28(7) 53.8 - 360 0.111-40.7
20 May 2007 46 46(6) 56.5 - 647 0.124 - 405
26 Jun 2007 19 19(6) 55.9 - 457 0.107 - 129
14 Aug 2007 12 12(9) 74.8-472 0.295- 126
13 Oct 2007 5 5(5) 83.6-177 0.579-5.11
16 Nov 2007 9 9(0) 189 - 535 7.00 - 190
16 Dec 2007 2 2(0) 195-197 6.89 - 7.82
19 Jan 2008 1 1(0) 253.0 13.0
17 Feb 2008 0
22 Mar 2008 1 1(0) 170 4.21
12 Apr 2008 2 2(0) 51.8-54.2 0.081-0.108
18 May 2008 7 7(1) 59.0 - 688 0.143 - 247
14 Jun 2008 5 5(2) 58.4 - 232 0.131-15.7
10 Jul 2008 2 2(0) 144 - 227 3.10-14.6
7 Aug 2008 3 3(1) 66.8 - 310 0.221-33.4
27 Sep 2008 0
28 Oct 2008 2 2(1) 177 - 196 6.35-9.09
23 Nov 2008 3 3(1) 193 - 490 7.44 -141
23 Dec 2008 1 1(0) 288 29.3
25 Jan 2009 0
28 Feb 2009 4 4(0) 56.3 - 59.8 0.138-0.149
28 Mar 2009 6 6(0) 57.3-62.3 0.123-0.215
29 Apr 2009 13 13(0) 56.8 - 524 0.116 - 198.2
29 May 2009 16 16(0) 53.3-263 0.097 - 22.1
29 Jun 2009 7 7(0) 56.8 - 64.6 0.120- 0.181
31 Jul 2009 0
24 Aug 2009 1 1(0) 75.9 0.466
20 Sep 2009 2 2(0) 276 - 363 21.9-52.5
Station  Sampling date  Total catch Body measurements
N TL (mm) BW (g9)
I-4 18 Mar 2007 17 17(4) 158 - 556 3.98 - 192
17 Apr 2007 17 17(6) 122 - 484 1.90-123
19 May 2007 14 14(4) 110 - 542 1.60 - 252
28 Jun 2007 13 13(10) 61.7 - 652 0.244 - 416
16 Aug 2007 25 25(15) 127 - 590 1.78 - 404
20 Oct 2007 18 18(10) 137 - 353 297 -51.7
17 Nov 2007 23 23(0) 122 - 496 2.14-177
16 Dec 2007 14 14(0) 109 - 520 1.20-171
19 Jan 2008 5 5(4) 137 -343 243-422
17 Feb 2008 5 5(0) 104 - 257 0.772-15.8
22 Mar 2008 1 1(0) 258 16.5
12 Apr 2008 4 4(0) 119 -235 1.42-10.4
18 May 2008 16 16(11) 92.5-432 0.883 - 109
16 Jun 2008 3 3(1) 133-515 2.82-185
10 Jul 2008 3 3(0) 184 - 292 6.40 - 34.2
7 Aug 2008 4 4(3) 111-217 1.35-11.6
27 Sep 2008 6 6(3) 95.6 - 365 0.724 - 56.5
31 Oct 2008 8 8(2) 169 - 600 5.22 - 330
23 Nov 2008 5 5(4) 143 - 272 2.88-22.3
23 Dec 2008 2 2(0) 302 - 483 27.6 - 122
25 Jan 2009 3 3(1) 112 - 462 1.33-109
28 Feb 2009 3 3(0) 143 - 386 2.93-63.6
29 Mar 2009 1 1(0) 694 274
29 Apr 2009 0
29 May 2009 3 3(0) 344 - 398 46.5-88.1
29 Jun 2009 7 7(0) 68.2 - 452 0.248 - 142
31 Jul 2009 0
24 Aug 2009 4 4(0) 86.7 - 149 0.416 - 3.59
20 Sep 2009 1 1(0) 119 1.80
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&, ANOVA %#1To7=, %W T, ALCAIC, ALERRERMTH->TH, THMT
2R, A5, BEENPERRINERNS /8,2 B TIE ttest, 3 LI EDRE TIZ ANOVA
#1To7-. BEITHEICRIZSBEICIE Bonferroni #1EL7= ttest ICKBZELLR%E
fTo7z. 2TORITDBEKEIL 5% E L, £/, 4 BERLUTOEEIY Y TIVYAX
WINESWZ &S, BRLEERDOBRITN SR L,

$F3E FRETESHRSR
BERERER - #RISH

REIN/=2E 250mm LUTOEEMNS, 10mm EIC 3~ 22 BEEYTHTU >
JU, & 223 BEROFHEEZ{To/ (Table. 5-2-2),

B&ENMSEA (REAR) ML, TR+ (Strues, Epofix) ICBE LA, R
2, SEMARSA RASRICERDREENKFICHDLSICLTEELE, T0DE,
BfE 70um & 13um OBATEDSBHTSFRIETHELL, MERZXELLE
A% 1%IEEET 20~ 30 WEBERL TEEEL I B/, XFHEMEE (Nikon, Optiphoto)
DTT, BERHBOREFEHKLE (Fig. 5-2-5), b, #ICH~=Y, BEAELDH
&% 150um HMUICHBE T2 TIN——JEZRBEBTOMANS 0 F& L, =K
YUFFTIIERADHBBMSFERTHS ZENHERINTEY (Lin and Tzeng 2009),
BRAFOARKEFRE L TR .

BRAICLZ2FEHEEEZITOICIE, BAOHME, T8, HE, SRV >0NEHS L
Bz, RKEOYVTIICDWTLETE ZDOAETEHEETT S LISRHETH S,
ZIT, FRERETECOEREHTETI20IC, 2REFEADLSFHEBEHET
SHRIEBROBREITo . LB, FHBHL 0 F8&, 1 &/, 2 FALULD 3 8L L
o BRAICKZFEHREZEICAWZEG 223 BEOFRHE, 2K, BERAE2¥EET—4<&
L, EEHBIDFZETo/. ChEAWT, FRHRABETEROEHELHETE L.

FHEERBLIUVREER LDOMEER

BREZRAWEEREETORRZANT, 2REFHOBFRERARLLEZS, 2RO
EmcHEOESHREGEDEISFETERNSR SNz (Fig. 5-2-6), £/, BFEWEFICD
WTEeRERERALEDHBZEFARLLEZS, WTHOBICEWTHEEAEBANRS
n7= (0 &f, r=0.78, p<0.001; 1 &, r=0.42, p<0.001; 2 &ALl L, r=0.36, p<0.001,
Fig. 5-2-7),

H B DR
FIRARICK B EHRIEIL, O FAHTIE 100%, 1 FATIE 70.7%, 2 FHEHLULET
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Table 5-2-2 Number of samples for age determination using
otolith annual rings

Total length (mm) N
50~59.9 19
60~69.9 14
70~79.9 7
80~89.9 8
90~99.9 6

100~109.9 6
110~119.9 6
120~129.9 7
130~139.9 22
140~149.9 17
150~159.9 18
160~169.9 16
170~170.9 18
180~189.9 10
190~199.9 21
200~209.9 7
210~219.9 6
220~229.9 3
230~239.9 5
240~249.9 7
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Fig.5-2-5 Photograph of an otolith of a yellow eel. Arrows indicate annual rings.
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Fig. 5-2-6 Proportion of ages of eels from the Imagawa River at
intervals of 10 mm in total length

— 0-age :y=420+55x R=0.78
— 1-age :y=127.3+3.9x R=0.41
>2-age : y=161.9+4.4x R=0.36
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JJFMAMUYU J A S OND
Month

Fig. 5-2-7 Total length of 0-age, 1-age and >2-age eels from the
Imagawa river according to month
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& 73.8%TH o7 (Table. 5-2-3), E7=, HIRIMFICL>T 0 FRLEFEINAMEEG
DA 96.6%MIELLFHEEIN, 1 Fa, 2 FALULEFHEINEZBAETEIENETN
72.5%, Tl 73.8%MELL FEEN TV (Table. 5-2-3), FEMRBFDEHIRES
KUFHRDEEREFINWTND 70%LY BEL<, FHARBEEDEGOFEHRIFHEHATS
DICEREHANRZCATESHDEZZON, HIC 0 FRICHATHIEHRNES LY
FHEDEZEE 100% & 96.6%ThHhY, FHAREBEEDEGENS 0 FREMET S0
ICFIATBXREOREICENWT, FHFIROBEEIESNP /. FED 0 FAICEHT
LTI, BAICKDIFHETET 0 FRALHESNABERCNZ, HRTFICKY
OFREHETEINFHRREEEGEEZ 0FRE L TRYIRDIZEELE,

41 FRRENM

FEREBEDHER, 5 1376 BED U FFFEESNE (Table 5-2-1), ZDA, 1119
BURICDWTREEEAZTL, FOH0 223 BEICODVWTIIEAICK P2 FHEBET T
o7z (Table 5-2-2), BAICKDFMHETE, BLUVFEHRETD 898 EEICEAT 5%
AR ZETY, 759 BES O FREMEEINAE, £/, 2000F 3 AD St. 111 & St. 12
T, 100 E&ELL EASRES N, 48-61 BEEY TH L TU LS L TREHBZTT
=, COBICHTY TG UEREKIIEST 0 FaEHBIESNED, BHRELE
BEd 0 FRELTRDIZLEELE, ERIEICERERERXREEZS, St 111 T
(% 0 s 284 A, 1 FE&EH0 1 @&, 2 FHLLED 9 A%, St. -2 TIE 0 F&H 542
B&, 1580 18 Bk, 2 FAHLILENS 7 @&, St 1-3 TIL 0 FAH 159 EE, 158
27 Bk, 2 FELIED 75 @k, St 1-4 TIZ 0 F@ah 12 @k, 15F&H 61 @,
2FAL LS 152 EETH > 7/= (Fig. 5-2-8),

85518 HIREFHER

BEZICEITZ 0 FEOEBEBHERANLEIS, EROEHIFE, HRILEND
EmMSR S (Fig. 5-2-9), EFICHFS CPUE LfI 3 DDHEEAIL, St 111 [TH
(\\T, 2007 £TI2 2 A, 4 A, 58, 2008 £TIx5 A, 2 A, 3 A, 2009 &£TlZ 3
B, 48, 2BT®H>o7=, St. 122 ICHL\T 2007 £TIF2 A, 38, 4 A, 2008 £TIZ
3R, 48, 28, 2009 % TI¥E3 8B, 7H, 2ATHY, St. I3 [THBL\T 2007 F£TIZ
5H, 38, 4R, 2008 £TI¥5 A, 6 B, 4 B, 2009 %TI¥5H, 6 A, 4 AT
o7z, St. -4 TlZ, 6 ALUBOW DMDAT 1~ 3 BEDOLTMEHBENRES5NEE
(FTH-o7=, 7 BLEICIE, WIFNOESICEWTH 0 FROHR>ID b=,
DZEMS, 0 FAlL, EPESTL St 1M1 &S 1222 A5 4 AETHEL, 4 B
M5 6 BITIERKD St. 113 ANEHEAT B EMbhol, E5IC7 BLUEEWTIhD
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Table 5-2-3 Comparison between observed and predicted values in the
canonical discriminant analysis of age group.

E5F #AAERE

Prediction from canonical

discriminant analysis Correct discriminant

Estimated age from

otolith rate (%)
0-age 1-age >2-age
0-age 57 0 0 100.0
1-age 2 58 22 70.7
>2-age 0 22 62 73.8
Correct prediction (%) 96.6 72.5 73.8
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200
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600
St. I-4
N =225
400-
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0 . :
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Fig,5-2-8 Age structure of eels caught at St. |-1 ~

St. I-4 in the Imagawa River
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REERICBVTHHRED RV TS DD o1,

%561 2K -#E- - ARFEEE

0 & (N=759) DeREGEDHER (FHEFERE) (& 49.9-123.0mm (62.5+
10.2), 0.077-2.142g (0.201£0.207) THY, Va~ VIl DT R TOEBERZFERENR
Sh7= (Fig. 5-2-10, Table. 5-2-4, 5-2-5, 5-2-6),

0 FANEER, #E, AREEEEIVTID, ZFEARTEEREVIROLN
7= (Kruskal Wallis, \\g"h$ p<0.001, Fig. 5-2-11), €Kld, 2BEL 4 BLOBTEE
TEBEWSH/=D%ER<S E, 1 A~4 BOBMTEEBREWIIAZM /2 (Steel Dwass,
p>0.05), 5 B& 6 BOZ2RIT 4 BICEERTHEICKEL (p<0.05), 7 B& 8 BDZE
RIEZNLFIONWTNDORICERTHEEICKEN >/ (p<0.05, Fig. 5-2-11), &E
&, 1 B~4 BICBWTIRERABTHEMLE WL/ (Steel Dwass, p>0.05), 5 A
57 AT, WINHRIAICLEXRTHEICKEM >/ (Steel Dwass, p<0.05, Fig. 5-2-
1), BEREZEEREIL 3 ANS 7 BETOWTNOATHRATAICLERTHEICEAT
(\/= (Steel Dwass, p<0.05, Fig. 5-2-11), Th5DZ EMS, OFRADEREGE(T1
B~4 BICIZZ{L/E<, 5 BLUFICKEZBOHZ—AT, TOBRRBEERRKE 2 AH
57 BICDITITETLTWS I &M o7,

0 FANDEER, AE, AREEERIVTID, ERBETEEMEVISRDLONE
(Kruskal Wallis, \\g°h$ p<0.001, Fig. 5-2-11), £&&Kl%, St -3 TlE St. 11 [THEA
THEICKZ< (Steel Dwass, p<0.05), St. -4 TlIfD 3 ESICLERTHEICKE
Mo (p<0.05), KEIX, LHROEHIFEFEICKEN D= (p<0.05), BERER
B EROESIFEHLEATIVE (p<0.05), EHDAS St. 122 LU TFHETIE Va~ VII X
TIREVWVEERZRBEOBENSEBEIRLADICHLUT, RKOKRTHETHS St. 113 D
BRREEEBEDIZEAEIL Vig KUETLTWE, 2D EMS, 0 FRIT, B4
ADHREEERFERBOETEZFH > TLERABELTEY, FAORBNT Viia D2
A3 7=HDD—EBDREENRIKIFENEA L TWSZ ENbho 7,

2 A~6 ADZABICBENT, 0 FADLE, #E, ARREBRRLFEETALOBE
EFRREEZA, 2REAEIT 4 BLUBICESBTEERENRDOONS—A, &BF
BERFEE 2 ADOSERBTHEERENRDONE (Fig. 5-2-12), £KIlL, 2 A~ 4
BICIE St. 111~ St. 1-3 DETEWIAZM o725 (ANOVA, p>0.05), 5 AICIE St. I-3 D
2R3 St 111 [CERTHEICKE < (Multiple ttests with Bonferroni correction,
p<0.05), 6 AIC(Z St. 1-2 D2 RKIF St. I-3 ICLERTHEICKE Mo 7= (ttest, p<0.05),
fAE(L, 2 A& 3 AICIE St. 111~ St. I-3 DR TEWIARN o724 (ANOVA, p>0.05),
4B&E5RBICIE S I-3DEEIL S -1 & St 122 ITHERTHEICKEL (Multiple t-tests
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Fig. 5-2-10 Freqency distribututions of total length, body weight
and pigmentation stage of 0-age eels collected in the Imagawa
River during May 2007 to September 2009.
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Table 5-2-6 Monthly composition of pigmentation stages of 0-age

eels caught at St. I-1, St. -2, St. I-3 and St. I-4 of the Imagawa

River. Numbers of specimens are shown.

|St. I-1

Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec

[St. I-2

Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec

[St. I-3

Jan

Feb
Mar
Apr

May
Jun

Jul

Sep
Oct
Nov
Dec

[St. I-4

Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec

VA VB4
1 13
2 10

10

Va VB4

5

27

8

4

Va VB4
VA VB4

VB2
1
14
26
5

VB2

37
12

VB2

VB2

Viao  Viat Va2

6 2
17 8 1
8 6 4
1 3 2

Viao  Viat Va2

1 1

17 27 8
10 28 26
9 6 1"
3 2

Viao  Viat Va2

_ a0 W

Viao  Viat Va2

Viaz  Viag
1
5 1
3 1
1
Viaz  Viag
3
15 3
12 13
7 16
6
19
2
Viaz  Viag
6 1
16 9
3 15
8
2
Viaz  Viag

Vi

Vi

28
23
24

Vi

14
42
23

Vi

Vi

Vi

Vi

Vi

125

E5F #AAERE



Body weight (g) Total lenght (mm)

Pigmentation stage

Fig. 5-2-11
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L de
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Month
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140

120

100
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40
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0.01

VI
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Vlipa
Vlias
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Vlnro
VB2
V/B1
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B58F MAARE

B el
mEey

Station

Boxplots of total length (mm), body weight (g) and pigmentation stage of 0-age

eels caught in each month and station at the Imagawa River during Feb 2007 to Sep 2009.
Body weights were plotted on a log scale. The box and band indicate the middle 50 % and
median, respectively. Whiskers in pigmentation stage indicate the maximum and minimum
datum whithin a 1.5 interquartile range. Open circles indicate outliers. Boxes with different

lower case letters are significantly different (Steel Dwass, P < 0.05).
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L

C  Kruskal-Wallis

—‘9 —|9 % P<0.05
]
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a b _C p_pos
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T T Proo%

Fig. 5-2-12 Mean £ SD total length (mm), body weight (g) and boxplots of pigmentation stage of
0-age eels caught at St. I-1, St. I-2, St. I-3 and St. I-4 of the Imagawa River in each month during
February to June. The box and band in pigmentation stage indicate the middle 50 % and median,
respectively. Whiskers in pigmentation stage indicate the maximum and minimum datum whithin
a 1.5 interquartile range. Bars with different lower case letters are significantly different (TL, BW:
Bonferroni's multiple comparison or t-test, pigmentation stage: Mann-Whitney test or Steel
Dwass, P < 0.05). Groups with < 5 eels are excluded.
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with Bonferroni correction, p<0.05), 6 BIZIE St. -2 D&EE(L St. I-3 [CHEXRTHEEICK
EMho /= (ttest, p<0.05), BARFZFRMIZ, 2 ANS 5 AICIIESBTEEICERVY
(Kruskal Wallis, (\g°1$H p<0.05), EifIZEEATIVE (Steel Dwass, p<0.05),

HE7IH GBRREBRRILOEE -AE - BEE

RELEBEOBERFERRT, FHORBELEHICETL, ICATHLEROE
HIFEHEATVWSZ LERIIETRELAE, TITIR, ALEREEERETH->TH, H
RN RN EBGEEBM > BB TER, BE, BEEICEVWDSHSHD, =HIC
XEACA, ACEBRREERTHOTH, THRELTOBGETIIZEDER, 4KE, B
HEICEBWSH D MERANTE,

¥7, ACBERZEERETH-OTH, REAICL>TEDLER, &E, EEENE
BADERREEZS, 2RIT Ver~Vin [TEWT, IREARBITEWIIAZ (ANOVA, |
Thb p>0.05), Vg DLRIIFEEABTRAY (p<0.001), 4 A5 8 BIZMHIFTA
DFBELEHICHEMT ZERINPR 5N/ (Fig. 5-2-13), VII (B F+F) 0£eRIL, 7
B& 8 ATEEMEWIROoNAEMN o=, KEIL Ve, Viags Viaz, Vi [TEWNWTIR
SABETHEEMEWIAZL (ANOVA, Wb p>0.05), Ver, Via, Via TIEEEER
BTHEEICEARY (WFhd p<0.05), BORBEEDICTHLTHERDSED SN
(Fig. 5-2-13), —%, Vlg & VI DGR EIIREABTHERICEAY (LW p<0.001),
BOFEBE EHITEMT ZERNPR SNz (Fig. 5-2-13), BBHBEIL Vea, Via, Viag,
Vg ICEWTHEEABTEEMEVNIRD S NED > 208 (WFh b p>0.05), Ve, Vi,
Viag BKY Vi OIREFETFREABTERICERLZY (WFnd p<0.05), ADEBEE
EBHITHVTHRERMRDOONE, £/=, VI TlX 8 BOIEBEIX 7 BICLEXRTHEIC
EMo7= (ttest, p>0.001, Fig. 5-2-13), TN5DT EMS, Vi UEIDERETIE, A
CEBZREERMBTHOTH, ADRBELELEDHICKELRBTEIRL T IERSHY,
—#, Ve BLU VI TlE, BORBLEEDHICEREKENEMTIERSHZ LN
bhor,

2A~6 ANZAICBENT, ALBRREEMTHOTH, TRABETEDLR, B,
IREENELEZINERARLEZS, TORELEFEELILROEATRKEMERICH
o7z (Fig. 5-2-14), 2 A~5 ATIE, 3A®D Vi ZR0VT, 2REESETERLRE
WIEZEpo 7228 (ttest, p>0.05), ARELIEBEIIHEER LERFEEFRED 18 DA
BHHICBENT, ERTHEICKEN >/ (p<0.05, Fig. 5-2-14), 6 ATIE, ThZE
TLERIEERED > LR EAEDERITHEEL, StI-2 [THIFTS Vg DEREAEL
LD St -3 ITEERNTKEM 7= (Fig. 5-2-14),
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|
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Fig. 5-2-13 Monthly change of mean total length, body weight and
standardized relative condition (SRC) at each pigmentation stage
of 0-age eels in the Imagawa River. Body weights were plotted on
a log scale. Solid lines indicate significant differences among
months (t-test or ANOVA, P < 0.05). Groups with <5 eels are

excluded.
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