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Table 6.1 Details of the ALC marked"' nigorobuna Carassius auratus grandoculis released in Lake Biwa

; § i chi clonge - Standard length Releaso
(;'::::' Spu d:nelng ||H‘;::-Ielng R::’::' Age atrelease  ALC mark lype © — Sllgl = Number released Site”
DA™ mm
92MI1  11-May-1992 17-May-1992  19-May-1992 2 Dot 55 P03 124 1.074.000 M
9IMI12  11-May-[992 17-May-1992 27-Muy-1992 10 Dot wkd ring 76 £ 1.0 100 295,000 M
R2MI3 1 1-May-1992  17-May-1992  6-Jun-1992 20 Dot und 2 rings 97 = |4 135 49,000 M
2MI4 11-May-1992  17-May-1992  16-Jun-1992 30 Dol and 3 rings 151 = 25 113 26,000 M
92M15  11-May-1992 17-May-1992  26-Jun-1992 J0 Dot and 4 rings 161 == 28 140 29,300 M
92M21  [1-Jun-1992  15=Jun=1992  17-Jun-19%2 2 Dot 57 = 04 112 313.000 M
9IM22  11-Jun-1992 15-Jun-1992  23-Jun-1992 8 Dut end ring 70 = 05 129 193.000 M
92M23  11l-Jun-1¥92  |5-Jun-1992 1-Jul-1992 16 Lot end 2 rings 81 = 09 142 199,000 M
92M24 11-Jun-1992 15-Jun-{9492 9-Jul-1992 24 Dot and 3 rings 107 + 1.5 180 91.000 M
92M25 11-Jun-1992 15-Jun-1942 17-Jul-1992 32 Dot and 4 rings 48 L 27 124 25,800 M
AL -Mav-1994  15-Mav-1991  26-Jum-1994 42 5 rings 166 £ 3.7 250 132004 E
9O 9-May-1994  15-May-1994  26-Iun-1994 42 4 rings 155 = 315 250 1214410 0
MCS  May-1994  15-May-1994  26-Jun-1994 42 3 rings 176 + 43 250 28.000 CS
M 9-May-1994  15-Muy-1994  28-Jun-19M 44 3 rings 181 = 45 20 L5000 M
95M 20-Apr-1998  5-May-1995 6-lul-1995 62 3 rings 206 + 36 244 30000 M
95C’1 25-May-1995  11-May-1495 6-Jul-1995 36 Dol and 2 rings 68 1L 37 289 84.000 C
95C2  29-Apr-1995  5-Muy-1995 6-Jul-1995 62 2 ringy 206 i+ 315 2%7 32000 C
ik 12-May-1993  18-Moy-1993 1-Jul-1993 44 4 rings 162 £+ 31 203 194,000 F
L 11 15=-May-1995  20-May-1995 4-Jul-1995 45 Jrings 173 + 33 ki) 37.000 E
93CNT 15-May-1995 20-May-1995 1-Aug-1995 73 3rings 233 41 Gl 218 17,000 CN
9SCN2  4+May-1995  10-May-1995  1-Aug-1995 8 6 rings 255 1 61 20 66.000 CN
9SH  15-May-1995  20-May-1995  11-Jul-1995 52 4 rings 160 = 34 34 120,000 1]
95A 15-May-1995  20-Muy-1995  11-Jul-199% 52 3 rings 65 = 37 3113 109,000™ A

*1: Refer the text for ALC marking.
*2: Lixcept for the mark of' oaly o doi, ALC marks were mutually discriminable from the size, interval, ele. of rings.
*3: Refer to Fig. 6.1,

*4: Days aficr hatching.

*5: Non-marked tish of 81,000 (23.2.8D3.7 mm in standard length) were released with marked group 951,
*6: Non-marked fish of 506,00 (20.1+503.2 mmn in standard length) were released with marked group 95A.
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Fig. 6.1 Release sites of nigorobuna Carassius auratus grandoculis. Nigorobuna with
different ALC mark shown in Table 6.1 were released in each site.
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Fig. 6.2 Schematic diagram for survival estimation of larval and juvenile
nigorobuna Carassius auratus grandoculis in the reed zone (Site M in Fig. 6.1).
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Table 6.2 Comparison of recapture rates and growth of nigorobuna Carassius auratus grandoculis released to reed zone, sandy beach and its offing

Release Rt:t:apture'z
. . . Listimated standard length
Group Release site"’ Standard length Number Standard length Body weight Condition factor o g
name Recapture at release
Number relcased recaplured rate™?
Mean® + SD N Mean™ £ SD  Mean™® £ SD  Mean = SD Mean =+  SD
mm % mm g mm
94E E 132,000 166 x= 35 249 176 0.133 9.6 + 109 248 = 96 321+ 024 184 * 317
(Reed zone)
9o . 0 121,000 155 = 35 250 29 0.024 %9 =+ 99 242 = 81 312 = 0.18 176 + 34
(Sandy beach)
94Cs s 98.000 173 = 37 244 26 0.027 1051 = 107 387 £+ 139 323 = 024 18.9 + 43 g
(Offing)

*

: Reler to Fig. 6.1,

*2: Fish were released on June 26, 1994 and recaptured from 132 to 293 days after release by small trawl net in the northern basin of [.ake Biwa.

*3: Number recaptured / number released x 100.

*4: Body weight / standard Iength’x 10°.

*5: Refer to the text for standard length estimation.

*6: Significant differences 941: vs. 940 and 94CS by Student's 7-test (P=0.000 and 0.029, respectively) .

*7: Significant differences 94E vs. 940 and 94CS by a test of two proportions under normal approximation (both £=0.000) .
*8: Significant difference 94E vs. 94CS by Student's ¢-test (P =0.000) .
*9: Significant differcnce 94E vs. 94CS by Welch's 1-test (2 =0.000) .
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Table 6.3 Release and recapture of nigorobuna Carassius auratus grandoculis in the reed zone (Site 4'') and estimated survival rates

Interval survival rate:
Number survived at time of ~ Survival mtc of a :
Number Total survival rate (S
Group e at relcase R:::se Nul!tlln:;'E rl;lmed m:imﬂl release former released group (1)
ame ! (c) of nexi group (E,.;) (&)
Mean + SE  Mean + SE

DAH"* % %
92M11 2 19-Mey-1992 4 974,000 i 268,971 100.0
92M12 10 27-May-1992 295,000 34 119,000 250 L+ 62 250 L 6.2
92M13 20 GIm-1992 49000 14 2411 403 = 128 01 = 41
92M14 30 16Jun-1992 36,000 151 49 = 14 0s + 02
92M21 2 17-Jun-1992 313,000 4 128,667 100.0
92M22 8 23-Jun-1992 193,000 6 37313 41.1 == 265 411 £ 265
92M23 16 1-Jul-1992 199,000 32 33,471 193 + 86 79 + 62
o02M24 24 9-Jul-1992 91,000 87 168 L 35 1.3 + 1.1

*|: Refer to Fig. 6.1.
*2: Recaptured by traps set at the tip of three nets dividing the reed zone.'
*3: Days after hatching,
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Fig.6.5 Relationship between water height from Lake Biwa surface level(BSL) and
depth of flooded reed zone (upper graph) and transitions of survival rates of
nigorobuna Carassius auratus grandoculis (lower two graphs). Vertical bars indicate
standard errors. Refer to Table 6.1 for group names of 92M11 to 92M25, and

developmental stage of each group for Fig.6.4.
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Fig. 6.6 Standard length distributions of nigorobuna Carassius awratus grandoculis released in
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Fig.6.7 Standard length distributions of ALC marked
nigorobuna Carassius auratus grandoculis (group 95H
and 95A , refer to Table6.1) released to two neighboring
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Table 6.4 Comparison of recapture rates and growth of nigorobuna Carassius auratus grandoculis released to reed zone with different density

Reloazs Reoaptured of marked fish™
Estimated standamd
Reloased .
Group e Released density r:f'"d"'ll h"'".-h N Standard loagth Body weight  Condition facior™® loogth
e Number relonsed in flooded umber “’“".,,“" at release "
rood zone recaplared ruie
Mean = SD N Mesn £ 5D Mem 2 5D Mem” £ SD Mem™  SD
m* mm % mm E mm
H 201,000
9H  poedme Marked fish: 120,000 7.2 166 > 34 314 1L 009 816 £ 61 I71 £ 43 309 + 021 178 Xt 231
) Noa-marked fish: 81,000
A 615,000
95A Musked Gish: 109.000 634 165 + 37 3B k] 04 K9 x 69 185 : 54 318 % 023 198 = 39

*1: Refer io Fig. 6.1.

*2: These fish wone relcased on July 11, 1995 and recapiurod From 111 10 236 days after relesse by srmall trawl net in the northera basin of Lake Biwa.

*3: Numbor recapiured / number released > 100.

*4: Body weight / standard longth’= 10°.

*5: Refier to the text for standard length estimation.

%6: Significant dilference by u test of two proportivns indor normal approximation (F=0.000) .
*7: Significant differences by Student's 7-lest | 7~0.028).

*8: Significant dilferonces by Student's #-est {7 =0.001).

gy el

e L E IR O Lo



B A—

EME M CEKREK Lz s 25, #AHIZE L
BRBEOFHRERELL LA L, EBRROSERW
25 3z e ARITHEAMICET 5 L, HERCOHE,
FRBIZIEERT S & & bio, Rl L UNHE L, FE
%, BR, BE, &, gt T35 BEOSERREE
BRBBEINTHB Y EZDEREEHEIC, ABEO%E
WEHED > b, RIEEFE 2605 H & LR XilEkE
EPCHHIRNEERSERICHMT B L LB, A
BOBKEHOREL LTHVWOLNESAIP Y, 20
ERBEEZETZLH/ERINTNS, WA B, SAL
Z R TR U TR T-MRSALIE, feE D X/NE Tl
KEAZLB T 2EBELR M, HAMIcS L
COEDEANBEBINTVWS, WOk ) ITHA
HICET 5 L RARET COAFE 2K L HMECAE
EBRAENBBEICH L L, EBEES L REMNIZH
E3510H, ERBOSER LRIZEB b0
Bbhs,

AEOMMAEERIZBWT, —RICOHBEEIISR
B ONERIED DIMBRB~ERT 5 RHIICE
0, PERICEIBRIR BERTEOLITY
3. FNLAGIIREIZABEN ERTHEEXDN
5,88, BOI L ENT, =TS FOREIZHES
EBRROBPIEZRAELEN, BENEAFLEEOF
B EBBRREKETIH2HAKBERENE. 2O
RERIZIL, BEMOAMBPETL, k3 HoRITE
BRI TEORBENTH o, I VHEDOHREIC
B Shic=du 7H 7L, FHBRIC 3 R
~NCWEETHITEARBRINTWS, Y&, =dr
7 O EIREHFRD I VO P REH S BB,
ZNLIEO ERBFRIIEAMEICZL 2T 5 &
D#|ELH B, S EIORERIZIE, BEBIAMOE
Tz, TR ETARFIEH - a v#HENTHL, 3
VERRTEL O=du S FRANTFHESIZRY
BINTECTIEABEBRRI N, BEFEAX
ZH Lo THERRMET LD, ZOTFHIE
BRERZRFRREWZ X . BB OAAMIX19924:3H
(ZED b - #EA) | SEERERAICE SV THEB S
nTWB, 7 HEOKFHEH P I 4= 56 H FRILIE,
R OWAKIHE L TIHK LOBEBN L, BF, BE
BIOAMITEBEHEEKMBSL) LV b RELS T
b3, DZDL ) RAMABICL T, =duTSF
FRIZERICKRE REBELZITTVS,

BEWRRO I VHERSEORBIIBAH Lic=dn

94

THEEOHERTEEE L BRRLOBREHEL
7ol 2B, D3 UEANI944EID, WERITO T VB~
19934E & 19944E I E N TR L - E O BfRIL,
WEEHERE14~18 m 2B TITIEHANMIZEL
TeURIIERR E & bICRBIZ LA L=, SbizKE
R R24~26mmlh EOREE CIIERHBNMET 55
Bbdhokh, X, ThbHRELRES ClIKiR
BV, BEBRKRELS RoEDELEZLN
5, ZNHORERENPD S, BihEREI6 i@z TH
AMIcEL-UEOEEZ, 3 VE~BIET S LA
BERWMLTILELIDND,

LA L, 1995851280 X OB BILO 3 T8~
L-HEHIX, YOBRRTHLRIGICEHE_THERBRE
L Bdro 1=, BB IR TIX19924E 50 & IR REEE W
O I HE ORI T 5 R AT S, RS
WESIWTE UHEREEASHESREEL TV
OHFEERRETZ & &2 BRI, BEHPSZOAHOR
BRCAFTHNI L OX Y Y REEEXHLVOEREN
ToATW3 (BEREK— AR— http://www.
pref. shiga. jp/d/shizenkankyo/yoshi/index. html),
ZOEEIZ, 19923 ThbN oo, 19934Eiz
{%1. 5ha, 19944E{Z1343. 5 ha, 1995%E(ZiX52. 6haD i
HofTbhie P 0oBERTTOREI~3H DEE
BDFHAKAIE, 19944E(XBSL+1. 9em T o 7248,
19954 X BSL-52. 4cm (E 13284 T b i 7 ¥ 0 /R 28
BT I FEHT R — A~— http://www.
biwakokasen. go. jp/graph2/csvlist. html ® K AL ST
— & M HFE) C, 1995 I XRT4EIZ < T50enll £ b
KOLAMED o T, Z D=8, 19954E X RMEIZ XA Sz
HolkavECHNYRLNIERL 2o 4HLKE
i%, BEE L bAMABSLEOcn L 0 b < EIHE (Fd—
LR—) Ui, 19954 13N Y b 7=% < DG
NITOEY OBKEFICHof, IO XE
ITHITEICBR 2R T2 REzH, have
AKETFTTHYERS EREBMFIINDEELLNT
W3 20 EEHIGYOORKIZE BRI IV
DORIFEDEBN L REBHEZXKAKEL L CERILT
EFEL TV B (IR, £RHE), Fig.6.8ITRLI-HD
SEZIICD, BEILOI ETY, 19944 2R
T19954E11 3 S O HENEBN, I ORENE LL
BORIICH o7, 7, IV FHORFIZ TS
T OYERE 2 2N O FRENEESETH
ERMLENT VWA %3P 19054E IZHE L-Hp =



BRI D

eSOV USRNSSR

Fig.6.8 Comparlton ol growth of reed Phragmites australis belween
(A) May 30. 1994 and (B) May 26, 1995 in Lake Biwa coast Maki
Town (Site 4 M in I'ig.6.1).

il T, FOEEMRGEIZESTHELL P20 »
72 1995 O BRMEET IO T i~ e T
7 THEOERRDELWVERNCE, S oavo
REGIAMEL T 5L Bbhd. 4o
=An7rERGELLTEEN FhoI -ya)ﬁiaE
oM, 3Ll S o ge R

i hiTndlFZaond, kD, .__ru /
FTRITUD, e REHE2RET OSBRSS, 20
ERATILHORna ol IRD ik, L
AN FizhsEFaelkir sl HBNE T
WEFTD IEBRE B TREIRETHS,

- Ji BRI EIL O R £ BRI A~ e L
frodas RN F B bk Y
RKehY 4 XCh-ThiEtA
MICHWEI A SONOITEREL DR
25. 51 6. 1T, KXW D IR LE0mmE A 2 T i
NiFisn2hofn b, DX 524 XT
hoTh. =7 Tna iff~DEIrd:
W ka,

ZHhSDOFRLS, =2 FOHN G RO

=+ e

ur -In]l'\é:

PR EGHE DG, BRI mm 2H AT
i L CIProffim &, Hrin@m L a4
BT B EMRTETREVEZ LD .

AWM C1~3)] 2 u A0 fie b EEANE
BUC M S =19954ECh, SHIRHRE D 4 o)

AU ¥ (R ATCE N

95

A Y B e, REOAVORRELA
A Bl2hao T F 0O H1995% 12, &HI ¥R
O 7 M TOALCERER R BT L 0 | B BEAV IR
MEOHEEOAERFIZ L EMERNLE £
R, T In NS D IT.2BDHIECHREL RS
It ~2C63. Al W IECHHE L AR il Rk, HE@
MeEE R 14~ 20mm E CATIR R <, TG DM
LATREN A LR bR T, BEMIE o AN o=
AR BE L, RN TR o Sl % FERR o~
LM FESED B TOMEN K H BRI THILTRY,
AHNICRITSAr ST D HIKERL, @7 FR
o3 A HAY O R b A B L o (PN AU N SAY - |
AR EH TS "Ll ZOXIRAHTSH
< Th, ZEIRERL N T A R L VMR
FRT I EMEEINATHD MEEADTTRET
LA DR L = Ao T OR RS 3001 KT
BAdmmE PHRTCEDS =7 O KREIZAH
1 m%i D4 6z REEODNTWVD @G, NTA
RS20 T2 KRR T, 2007). A9 iR

<, BEWIRG O 2 I B HIE Ak
S, B AR LB AETET S L TRR &

Ric. Z o, == o /7 Fif o S3 % 40 Wl i
MDD R T, d P~ BRI R I A
O i MCIEES R SERBHE VW RS,
i, Aol BB T, At G i



R A—

17. 2B B L =B LR T63. AR B L - D FH
RDOERE LHEBRBMERIZERICKE ok, Z
DT L, BEDRBENDIREO 3 VHTIE, K&
RYAXDbOBRFEREICEERIRTL, RETHS
)X CEMIZHBZEEZRLTNS,

U EDRERY L, AR S EE16m % 8 2 THAH
KELE=du /B2 BENRRORRELEST
VEILEKETAZ LICKY, ROEESRNGELN
5tEZLNS, LALBEROBEWCIL, =07
THREDRBFIERTFET 5RBICASNREERAKD
BHBREC L Y BEHOKMBIET L, £hizghn
REOHO=Io 7 i3a CHENTOTHRERE
DWRIZL O BB LREBERITS, SbIKaUH
DEBODIZKADETT2LFCI L OX Y B
D EEXHVWRTDh, =du 7 Ra U#ICEKE
TAHRMIC I SOREBR+aRRRLABNS,
BOE CIImERRR T T 4 TREE XL L 2
D, BMBRFELSIEEL LTIOXVERD LiEE
BORTOhTWE . P =du/RREZELT S
BARAPLIE, 20X R ABNRITHORELIZS
WTC, BREBE~MENT TV MLERDH S, T,
FvHnsde 7 FEEEBRETIICYEZ->T, &
WSR2 HER L, R TCRKRD=Te 7} 0R
AEPRE BETHEALLIL, aVHORENE
NeER L EBERERLRKRARLY bRETERVY
A ZADOEEBIHICONTH T ERZ2H ) LER
HB,

BEEWMRROI Y HIIBFBORBITAZICL-T
FOEEOBRD BN, PEETII=TaT)
BREABAKIEIEDI, =T/ FoaEEs
ZR L3 UHOERBEED SRAMEY OBHEE
ERTORTWVWS. 20X > RBYVHEZIME, — 8
HENIC=To 7/ TRFEZEHE S22, B
EMRRICKE L RWES OBREITORDN & B
DEBHEELVZ L,

X R

) BRA—, BFERE, |REFC, tRE— BE
MR RED 3 VH#ITBIT 5 =2 v 7} Carassius

auratus grandoculis D FIMAAERE L Z OBRIE~DOHEIS.

H/ASE 2011;77:387-401.
2) EHR—. ChHABOKEMBEIZBIT 575

96

ROLR I KEMEYEFIZTLFHEADOREIZS
WT. &RRFHFERALEHRPER 19715 20:
59-70.

3 EHE—. UChHNEBOKEMDEICKIT HFH
RADAER I =/ FHAORELEBED
BItR. BARERFREE 1972; 22: 69-93.

4) IARER. MNRBEEREL-=Tda/HFR
DOREE. RYENIBFE 2005; 9: 85-88.

5) Yamanaka H, Kohmatsu Y, Yuma M. Difference in the
hypoxia tolerance of the round crucian carp and
largemouth bass: implications for physiological
refugia in the macrophyte zone. Ichthyol Res
2007; 54: 308-312.

OERA— TIFYv-ar ALy rERni=
v/}, Carassius auratus grandoculis D HE ~D
PRI R, KEEMAR 1999; 47: 221-228.

DBRA—, AFRE, BESC, bae—. 7
FYrearFvryreEfnk=darr}
Carassius auratus grandoculis D B~ £ B
ERRM L BIRY A AOHEETE. HAKE 2010;
76: 637-645b.

8) BEIRA—. = v 7/} Carassius auratus grandoculis
DEREFHADORE LR, AKEE 2010; 76:
894-904.

9) M E— VI SR, [KERRERR HEH
JEAERE, I, 1985; 284-341.

10) b EHE— VI EMBERH I X 5 Bt R O .

FRIRFEAG 0 7= 8 DAEMESNT | (BRHEER) HE
FEAR], B 1987; 102-117.

11) dLEE—TRIFHRE L HET V281 LA,
JHIL. 2001; 166-168.

12)Brett JR. The respiratory metabolism and swimming
performance of young sockeye salmon. J. Fish. Res.
Bd Can. 1964; 21: 1183-1226.

13) Tsukamoto K, Kajihara T, Nishiwaki M. Swimming
ability of fish. Bull. Japan. Soc. Sci. Fish. 1975;
41: 167-174.

14) BRA—, BFRE, EEE—. BRER X UK
Mv—=vZicfEd5 =S} Carassius
auratus grandoculis (FREADFEFEEDOEL. BHK
# 2010; 76: 1025-1034.

15)Heming TA, Buddington RK. Yolk absorption in
embryonic and larval fishes. In:Hoar WS, Randall



BRIz HIT S =Tu /ORI R S

D) (eds) . #ish Hysiology Vol. XL Academic Press, London.
1988; 407-446.

16)IEARPE. . R WO RFARME. 8. AM
DOPMERRE T O A H =X hl¥ Mk
HEW. (RECNYRT) (APRE) HEH#R
4:Q, MO, 1991; 9-20.

17) $5AM+:, kBF5c, /Akilt, EPREK—. RAFD &34
LS BEWE Y FRANOM  EHEE M Lo
3 WICHIR D 7 AR OERMEL. BAiE
2006; 71. 10-16.

18) FRTH. [ B A0 =1 B 2050 R IRA R0 FR0T,
TR, 1969,

19) B 1 Mi—, WOmEcE, BLAE. T cthHoRA
ehl (BRIRCEBENSCENRE) B—RHE,
NCI. 1986.

20) Yemamoto T, Kohmatsu Y, Yuma M. Effects of summer
drawdown on cyprinid Cish larvae in Leke Biwa,
Japan. Limnology 2006, 7: 7582

21) TR, b PR ~T A AR B (RERRAETE R BT
mEN). B, AH. 1993-1995.

22) EH K. BEHDROEBORR L RE BE
WIBFFEATATM 1999; 16: 78-85,

23) mIF BT, SORiR. 3 AhDXLHL. TH
Wh b0 A »2—) (HEHAT, SRR INE)
Y2 4 AR, #%. 2005 : 116-116.

) FREXL. 3 VOERRBIEXRE. BEBIVIRR
Bri1991; 9: 29-37,

25) [LUARAR. RUNFEIREZ B L =T 7 H A
OHiRE. RE)ISFF 2006; 9: B5-88.

26) EIFPREIE, /PR, BRDRZ: -, ROMNEE. ¥Rk
DAY FYaPAXR ) b ROAR- R
BE. PRRTAEB BRI RIRE1906; 10-11.

27) R EE, KRR, MECE, SeARE, RiL%
—. ='v 7} Carassius auraius grandoculisD F13
DR E LTOKIUOFEEE HARE 2009; 76:
191-197.

28) BF . 3 L HRLk BT 2ARE AL DM
B2 BRSR. MERARMERB 6L 57 —HRFM
2008; 5: [-12.

29) BT LRBUKERAKER. = 3 & D OER.
BR oK, BEER, KBk 2009; 23-24,

30) KRR -. FhZEOI DD LH1Y UDFEKIC
f¥ 5 3 i Phragmites australis® H3HRMIE 2 5R BB

97

#. HAZE 2012; 78: 1169-1169 ¥



REBRA—

WX EERICEGS=—TInITRAASORE
BLUSHTROBK EFHBE~OHAERRBEHEDOIR
M

E6E TIX, Sk L= v 7S} Carassius auratus
grandoculish® B ET 5 5 L CEEBNED 3 V#H
HEICEETHY, "HEEMNI6mEE L THARIIC
BUAKRERES 2 3 VRSB 5 2 L TRV
BEBRBOLNEZLEZRLE. LML, BEBBED
FEAKIRIZH D T VH (BLT, K3 H#) I, 19744121
#99ha ThHo7=hs, 2HROMRR, HERLITLY
IR X N, 2002451134976 ha® ¥ TR L, EETIX
=da 7T ORREFELEHBHOBBRE L ARE
LRIz B, E, 19924870 THEH) || BEHE#RE
FHAIZESWTEEBOKN 6 A 16 B LRI EE
HEEREAAL (BSL) -20cmPA T CTABKIC T b4, 2
AREOEFEHICY 7= 56 A F 459 LI OEBERIKANL
%, 1985~19894F & H-_T1992~1997T4E(Z{T k& <
ETFLTHWAZEBHESN TS, "2002ERR T
DK I T DERIIBSL £ 0cm Cidk#IT6ha & EH X T
V5 A3, BSL-10cm C3#I88%, —20cm Ti3HI67%, ~30cmT
AT ECBDTH L RELONTED,YSAT
=T a7 FOEFEDEH = DKAEMEZ L —BR
D UTRRBIZH B,

e, BRZALC(Z VYV ary Lo y)T
Yufa U728 (LT, ALCEE#RS ) 2 fHi} =AD&
ERREICL D, KBTS S ABFADER
RBOKERETHALNMNIR-oTNS, DXL,
1992 AT SN - TRERIREBEM D 3 S HEDOLR
21T RFICE ST I VR ESEAHE
NED DI, BE, BEOIVOFKREDRELHD
I, KELDENWR FIZRN 3 Y OXRFERX D ERD
BITbTE e, B CIIMEERRR T T4 7
Mg hi ey, SMERBERLSFEHL LTS
OAOERY LEEZHRVREFLTNS, PLhLE
FLUBRE, X0 B BITON A LFZLTEEY
KR ERT B, MV EoN=avyEDG Yo
WEKTIBEENH D .3 oEL, #HTFEICK
HENOBRE2EETIMENRDY, 20k 54T
VHETRE Y OREKT B L CREMENIEE D,
BREFBHETHILEAON TS, FWE L, FHT
By oo@EKIZE LR I DORENCEBNLERER
e RRKIEB LU ERIMLCEIE L T\ 5 (B, R

98

BRK), 2FED,aVORERERTZLEHICER
ENTVB I N FEHR, R LTIVORE
FEOYE, —du oK ERETIREIZR -
T3, 02D L3I, BEOEERRREOI V#T
L, =7 FHAORETRENE LIETLT
WA, E, VBRI n TR ER X ABE
NBARFEL, —EREEZBA-EEHEKICLY
EBEEDRBEN, SNBSS OEREMET T
B ENERENTVWS, PZni-, BROEE
WTtodn 7 FEREZENICHAIE I DI,
3 UEIERE LRV BB E CF CRAERES Ot
HIROMSINLETH B,

=da7Fik, FRCE I EO R
EROTEZVRE RET V98, feAMicEd
% &P EEE A3 BT K Ui bk A3 TRE &
RBRE, EREALKREZMLELTOMEEKRT
5, OSARHAEETNORBEATER %20 BORK
TIVEHICHEET S &, 68 TAICIAEARICELZ
EENLIRR S S H2HR LIICH S L O FER
BEHLELNTVS, VERBE, BEEHEN CIA
D YURBANSH TAN DL I VERKIEDH TR
BEh, 2%, T<HERAORM~BITL, 108
FBREINRL 2B L 2BELTVS, EHIL, K
HS8 /N NSIRER X E@E AVWERET 432
ITEBE WA OKIRTOnfHEOWIE CABEY R AN
EPFRBEINDILEHBLTVS, ZDLIIZE
ENHLAFIINT TORBEYBRADERIZONTD
MABONL TSR, WIAHRLDOTLLRN,
F, AFETCOFRBORRICOVWTI, MRAREDL
TR, 3 VFHCEFELRVERE TETREE
B OBREMERNT S5 5 2T, ThHFRO
NEREETHD, £ 2T, ALCER % (T - KEf#
%6, THICEEMRED I VE~KK L%, 20
EDOXFINT TEEHN CTERRE L, AREYR
ROBBILREDOREEZMBLE, £/, ZhboMm
REL LIALCEBRCHAL-RR 54 XDKE

W2 HRKRICEEN A IS K L, BREEE
TRVWHRRBRNSBFRFCEDI A XL LE,
EHRKED LRI, EETIIEENOKIRD
KEL ERTB3EAICHY, T RLEOHRBERED
B/EY, TRbLAKEBBEOMHEOBNBEREN
TW3, P Dk REEHORBLEMZER
2, HE~DOURAEHBNEIT > HBEOYENL



BEBIcB 5 =d0 7/ ORIFEHMIZ M+ 5675

BRIz SOWTHRA L,

HHE LUK

ERMIcEI113=-dnTF04FETCORRE
g

.=2dn 7 -rASE0LE - BN EFHRE 1992
~1996£E I 2T THEES A PRICEEHRIERE Y
vE—(UT, RigwEEV ¥ —, BERERET) T
BREIL-=du7Fii%, EIRFERIZEERK
ERBS (CIT, BEAR HERZRT) ~AL,
EEWAZ I L-FRPAMIINA - BFEH L TEKARIC
SEFRERE. Zh b SLFRUITER O F I
o THEBL, o =—du/FEBE»EELE. =
NoOEE I, I0FEPB LIRS LEOHEF
i, R B LR LY O FEBIZEVER (BEF) ~
FHEBAFTEE/ZR3~E D Y ¥ IROALCEER:, £/-1%
BEA OFLEY~D SROALCERRIZMZAEDY >
TIROALCER#E % T 7=, Zh /83, Fig. 7. LIZR
L 7= BB RGTIT/\ BT BT (LLF, 80 ?oSite M, &
LM ALETYE I (LA, #EIL) OSiteE BLUE
B THEBRTEHT (LT, #HT) DSite H OEBBEMNE
WWEAT I YHIZHRELE. ZhbEEn5{kA,
FOHE B, Bt H i, ALCER D 7 A 7, I H BT,
it R s K O A XidTable 7. 1IZR LT, #
D%, =du/FYUBRAOEEHN TORERE
FABlD, BEEONREDL, EHITREFICEEL
T/MEIRER S (M54 TR E M BRI BT
vii—, Gfe—7, BBIVEHEe—SOIRICE
AL, TVH—BANBIZE-T, 7vh—a—7
ZEIN L CHRMMICERL, B, EEONERL-
B OB ERE (=S EEE 13100 m, MR 1X3. 5n,
BRI TRFED B AV 3. omm, HEE N EME L
7354 O B HAFEHEIZ#0600m, MR ITH40n, HERE
M 10mTHRED B AV idA5m) 2 FAVWT, Zhbd
ALCEEBADERRELTo /. MR EHEREIZBW
T, =due7TYRAIRKFNLBEOREFIC
AT, EBEMEMA LT, L) 4 DK EE10n
DABTEBEIhDZ XML TVWS, T
WEE~L, LHORETCERE XN 2 FREICBY
T, 1992~19964E DZLE10 H LAKED b BEDAA (27
T TREBINEABUBRRAORELKE L=, FE

99

b, 1994FETHIHEDORFELIIARE TCOMIC, &
B O b AR R0 D KR 10mEA B DR B DR TARE
UBRADEREARELERB L, ChOHAEICE- T,
=g 7T YA % 19924E 1310 15 A A H34E4H6
HiZ21, 392k, 19934EiX10A 15 B b B4E4H 220 I
24, 337, 19944E1X7TH 1A A H B4 1501213, 790
B, 1995%4E1X10HA 30H A5 B4E3A3H X9, 5262,
19964E X 11 ASE M HB4E1H18HIZ1L, 8T2REFRE L
7. 2O OBRERITIL, BIREE - I3TATHRIHE 2
RAWTREH B OKRRERE L, £, TREHRIT
BEWNZ02nDFRBIZESG LA vy a2 Iz
Fuy b L REB LEERIIKEL TEEARE
ToidE Y OWE~FEDLR D, EHOMZHEB L TR
L=, %H, BEEIEEARCT, AR BLU
KEZHE L. -, 284500 FA (BA) 2/
L, R LY OFECALCER 2R L THRItALE
TEL, ALCEERE D/ & — v G i 2 1B LT,

2. EEMRNTCORRICRIZFT KBROEEDMET
1993~19964ED44ER], R U/kig (Site E, Fig.7.1)~
Tt U 7-93ER¥, 94ERE, 9SE2R% S L U'96ERE (TableT.
DDOA5EH, BMBBLUERHA LEARBITHKREL
DOBEBRERM L. 2ORR, RT3 X 5 ICEBEW
Ti=de7HXEFICREL, KEPMETT H11H
KPOBELAICIIRERES Z EBH LR T
7=, 12A»HBVELAICHR SN -SBRHEOER
BIOKEL, =du7THRETH8~10A 0dtiH
2 OEHREKIR & ORRRERR L. & 5121994
2R 5K (SiteM, E, H, Fig. 7. 1) ~#& K L 7=
94MEH, 94ERERS K U94HEE (Table 7. 1) IZDWVTHE, 12
A bRELHA OBFFRADERR L UMEE & it
IE DKL D8~10 A DYEHRBAKIE & OBIRE R
L7 KiRIIBERRESZHE L ¥ —BNEHT
BKET— & _—R (http://www. lberi. jp
/root/jp/22db/suisitu/bkjhsuisitu_top. htmfidata
YDKIRT — % (BHIHAERE; 1~2[E/ A, BHIAEE:0. 5m,
B E A RMFM, BIEM, Sy kOB ERE X
Vb EESdbiHizsER) 2RV, 2, BlllE
RORMFE, BRI L Oy B, ththiE
BEBML/Site M, SiteE 8L USiteH DE
#a (Fig. 7. 10O BERH) IZALET 5,

3L Z2FFTCHO_OJn I FLURADEBEOENHE
19944E |7 J e L 7= 94MEE, 94EREIS X (RO4HEE (Table



35°

35°

35°

35°

R A—

135° 50° 136° 00’ 136° 10’ 136° 20’
30° — 35°
Nagart:ma City
Kohoku Town
Ebie
Site E
\qugawa
I
20! / l / 35.
10 35°
\_~” Chdmelii Bay
ite M
Maki fown
Omihachiman City
0 10km
IS N I N —
00’ 35°
135° 50’ 136° 00" 136° 10’ 136° 20’

30

10’

Fig. 7.1 Release sites and stations of nigorobuna Carassius auratus grandoculis. Juvenile
nigorobuna with different ALC marks were released to reed zone at each site (open circles).
Further reared nigorobuna were released at each station (closed circles) and the diving
behaviors of the fish were observed by fishfinder immediately after release. A lozenge
mark and square marks indicate observation points of water temperature.
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Table 7.1 Detuiis of the ALC marked nigorobuma Cearassins auratus grandoculis released to reed zones in Luke Biwa

Group Hatching Release Age ALC mark type”’ Rtilc?fc Number Standard length

name date datc at release site relcased Mean £ SD N
DAH® mm

92M15 17-May-1992 26-Jun-1992 40 5 rings M 29,300 161 1 28 140
93M 18-May-1993 1-Jul-1993 44 Dot and 4 rings M 213,000 153 <+ 29 203
93E 18-May-1993 1-Jul-1993 44 4 rings E 194000 162 + 33 203
94M 15-May-1994 28-Jun-1994 44 3 rings M 95,000 181 = 45 240
94E 15-May-1994 26-Jun-1994 42 5 rings E 132000 166 + 37 250
9411 |5-May-1994 28-Jun-1994 44 4 rings H 135000 165 + 3.7 250
9512 10-May-1995 4-Jul-1995 55 3 rings E 108,000 173 + 3.0 323
9s5H 20-May-1995 11-Jul-1995 52 4 rings H 120,000 160 + 34 314
96E 9-May-1996 12-Jul-1996 64 4 rings E 151,000 234 =+ 38 269

*1: ALC marks were mutually discriminable from the size, the interval and the number of rings. Refer to the text for ALC marking.

*2: Fish were released to the reed zone on each site in Lake Biwa. Refer to Fig. 7.1 for release sites.

*3: Days after hatching.
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Table 7.2 Details of the ALC marked nigorobuna Carassius auratus grandoculis relcased to offing in Lake Biwa

Group  Hatching Relcase Age  ALCmark Number Standard length Body weight
name date date atrelease  type released . p  a Mean = SD N
DAH™ mm g
940L 15-May-1994  18-Oct-1994 156 3rings 28800 839 * 63 1000 207 = 48 100
940M 15-May-1994  20-Oct-1994 158  2rings 39.900 588 + 112 1500 75 = 43 150
9408  15-May-1994 [ TOm 19-0ct194 45 0y 924000 392 + 81 2850 25 + 18 285

to 29-Oct-1994

*1: ALC marks werc mutually discriminable from the number of rings. Refer the text for ALC marking.

*2: Days after hatching.
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Table 7.3 Details of nigorobuna Carassius auratus grandoculis released 1o the offing in Lake Biwa at different times

for obscrving diving behavior just aficr relcase

Group Hatching Relcase Age Relecase Waterdepth  Number Standard length
name date date gtrclease Sta"! of theste  released Memm = SD N
DAH" m mm
90 6-May-2009 14-0c1-2009 161 A 8.0 16,500 9.8 = 141 100
09D 23-Apr-2009 8-Dec-2009 229 B 593 40.300 8l.] + 164 76
10M 2A4-Apr-2009 2-Mar-2010 312 C 88.7 33300 860 = 157 108

*1: Refer to Flg. 7.1 for release stations.
*2: Days after hatching.
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Fig. 7.2 Growth of nigorobuna Carassins auratus grandoculis relcased at Site E (Fig. 7.1). Open triangles.
closed triangles and circles indicate newly hatched larvae, relcased fish and  recaptured fish by small trawl
net in the northern basin of the 1.ake Biwa. respectively. Characters indicate fish group names (Table 7.1).
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Fig. 7.3 Rclationship between average surface water iemperature in the northern basin of Lake Biwa
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rcleascd year. Characters indicate released site (Fig. 7.1). [ish group names (Table 7.1} and numbers
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Fig. 7.5 Temporal trunsitions of water depth al recapiures of nigorobuna Carassius
auratus grandoculis released in Lake Biwa. Larval and/or juvenile nigorobuna with
different ALC marks (Table 7.1) were released to the reed zones at each site (Fig. 7.1)
in 1994 and recaptured everywhere in the northern basin of the lake by small trawl net.
Open triangles, closed triangles and circles indicate newly hatched larvae, released fish
and recaptured fish, respectively. Characters indicate fish group names (Table 7.1) and
their release sites (Flg. 7.1).
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Lake Biwa from June 1994 to February 1995.
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Fig. 7.7 Recapture arcas (dashed cllipses with circied number) and numbers (figures in dashed ellipses) of
nigorobuna Carassius euratus grandocnlis released to each site (triangle macks: M. E and $}in June 1994,
Circled numbers, date ranges. parenthetic dates and ~d s indicate area name, recapture date range. most
recapture day and average depth of water shown under maps, respectively.
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Fig. 7.9 Vertical changes of the water temperature and diving situations of released nigorobuna

Carassius auratus grandoculis in L.ake Biwa shown in fishfinder-charts. Characters indicate
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Fig. 8.1 Rclease sites (circular symbols ) and numbers of capture (in parenthescs ) at
cach fishing point of nigorobuna Carassius auratus grandoculis. Nigorobuna with
different ALLC mark shown in Table 8.1 were released in each site or every place of
offing in 1994. Released and wild nigorobna were captured in winter of 1994 to 1995
by small trawl net . and in 1996 and 1997 by gill net in the northern basin of [.ake Biwa.
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Table 8.1 Dctails of thc ALC marked nigorobuna Curassius wuratus grandoculis rclcascd in Lake Biwa

LI

Group ALC mark Release Release Number Standard length Body weight
. . e Age  Number .
name  type dute Site offemail Mean + SD AN Mean £ SD N
DAH™ mm g
. . E
%5 Srings  26Jun-994 oo o 42 132000 66000 166 & 37 250
: 0
90  drngs  26Juml99d (oo 42 121000 60500 155 & 35 250
. . CS
94CS  3rings  26-Jun-1994 Offi) 42 98000 49000 176 : 43 250
. M
94M  3rings  28Junl994 oo 44 95000 47500 IB1 : 45 240
94H  4rings  28-Jun-1994 H 44 135000 67500 165 =+ 37 250
{Recd zone)
940L 3 rings 18-0ct-1994  EYSWRCR oo 4800 14400 839 1 63 100 207 + 48 100
ol offing
940M  2rings  20-Oct-1994  VOYWRE® o0 30000 19950 588 & 112 IS0 75 & 43 150
of offing
9408  Ring oM I90ct-1994 Everywhere o, 107 034000 462,000 392 + 81 285 25 + 18 285

to 29-Oct-1994

of offing

*1: ALC marks were mutually discriminable from the size, the interval and the number of rings. Refer W the texi for ALC marking.

*2: Refer 1o Flg. 8.1 [or relcasc sites.

*3: Days after hatching. 0'<365 DAH<1'<730 DAH<2'<1,095 DAH.
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June 1994 October 18, 1994 February, 1996 or later

E, >
—> o]
E. >
— o |
E, >
—> o |
E, >
— % |
E.s >
Group 94CS Ccs
Ra > >
oL
Group 940L CoL

: Number of released fish for group 94X, where X: M, E, H, O and CS

| R >
Ro. > : Number of released fish for group 940L
Ex

> o]

: Number of survived fish at time group 940L from 94X release

: Number of recaptured fish for group 94X

CoL : Number of recaptured fish for group 940L

Fig. 8.2 Schematic diagram for survival estimation of larval and juvenile nigorobuna Carassius
auratus grandoculis (group 94M. 94L. 941, 930 and 94CS) released to each site until group 940I.
release. @y, indicates survival rate at time group 9401 from 94X ( where A7 M. E. H. O and
CS) release. Refer to Table 8.1 for group names and release sites.
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Table 8.2 Comparison of recapture rates and growth of nigorobuna Carassius auratus grandoculis released to reed zone, sandy beach and its offing, and caught by gill

net on fishing in the northern basin of Lake Biwa

Release Recapture by gill nel on {Ishing
Group
— . Recapture Date Age Standard length Body weight
Date Site'  Number Sex Number s
rale First to last Mcan = SD Mean = SD  Mean™ 2 SD
% DA™ mm 1
" Fomule 15 [4-Fcb-1996 to [4-Mar-1996 650 = 10 1793 153 1807 2= 603
ML 26Jun-1994 o 132000 0.014
Recd Mak 3 14-Fcb-1996 10 14-Mar-1996 654 = 15 1620 135 1247 = 3
o Fomale 3 15-Feh-1996 10 14-Mar-199%6 650 = 16 1603 90 1220 + 87
940 26-Jun-1994 ‘Is"“_"”” 12,000 Male 1 0004  15-Feb1996 641 167.0 132.0
Female 1 18-Mar-1997 1.038 200.5 2240
cs Pemale 2 27-Feb-1996 653 1745 144.0
MUCS 26Juo-1994 oo 98000 0.004
& Male 2 20-Feb-1996 650 189.5 196.0

*|: Reler to Fig. 8.1 for release sites.

2: Number recaptured / number released x 100. Slgnificant differences 94E va. 940 and 94CS by a test of two proportions under normal approximation (#=0.012 and 0.021,

respectively) .

*3: Significant difference 94E va. 940 in female of 1* fish by Wekch's ¢-test (#=0.003) .

*4: Days after hatching. 0'<365 DAII<1°<730 DAlI<2"<1,095 DAH.
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Fig. 8.3 Growth of nigorobuna Carassius auratus grandoculis released at each site (Fig. 8.1) in
Lake Biwa. Open squares: newly hatched larvae. closed squares: released larvae or juvenile,
open circles: recaptured male and female fish by small trawl net, open triangles: recaptured male
fish by gill net, closed triangles: recaptured female fish by gill net in the northern basin of the
Lake Biwa. Characters indicate fish group names (Table 8.1).
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Table 8.3 Comparison of recapture rates and growth of nigorobuna Carassius auratus grandoculis released to different reed zones and caught by gill net on fishing in the northern

basin of Lake Biwa
Release Recapture by gill net on fishing
Group . Recapture Date Age Standard Icngth Body weight
name Date Site™! Number Sex  Number “
rate First to last Mean + SD Mcan.3 + SD Mean." + SD
% DAH™ mm ]
E Female 1§ 14-Feb-1996 to 14-Mar-1996 649 = 11 166.7 87 1409 <+ 239
94E  26-Jun-1994 (Ree d.zone) 132,000 0.014
Male 3 14-Feb-1996 to 14-Mar-1996 644 3 1750 = 138 1493 + 273
M Female 4 27-Feb-1996 to 15-Apr-1996 649 =+ 18 1790 =+ 142 1785 + 488
94M  28-Jun-1994 (Reed zone) 95,000 0.006
Male 2 27-Feb-1996 to 15-Apr-1996 (2] 171.5 148.0
Female 46 18-Jan-1996 to 14-Mar-1996 654 & 11 1771 = 135 1694 £+ 447
H Male 5 14-Fcb-1996 0 14-Mar-1996 653 10 1746 = 63 1534 == 232
9411 28-Jun-1994 (Reed zone) 135.000 0.061
Female 17 14-Mar-1997 to 2-Apr-1997 1.045 = 8 1728 = 124 1487 = 277
Male 14 18-Mar-1997 to 2-Apr-1997 1.040 = 6 183.1 = 127 1677 + 356

*1: Refer to Fig. 8.1 for releasc sites.

*2: Number recaptured / number released x 100. Significant differences 94H vs. 94M and 94F (both £=0.000) . and no significant difference 94M vs. 94E (2 =0.094) by a test of two proportions

under normal approximation.

*3: Significant differences 94M vs. 94E in female of 1* fish (2 =0.040). and female of 2* fish vs. male of 2* fish in 9411 (2 =0.029) by Student's /-test .
*4: Significant difference 94M vs. 94K in female of 1' fish (#=0.039) by Student's £ -test .
*5: Days afier hatching. 0'<365 DAH<1'<730 DAH<2'<1.095 DAH.
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Table 8.4 Comparison of recapture rates and growth of nigorobuna Carassius auratus grandoculis released to everywhere of offing in the northern basin of Lake Biwa and
caught by gill net in the basin

Release Recapture
Group .
R Date Age Standard length Body weight
nhame Date Number Sex  Number ecapt.l:re -
rate First to last Mean *+ SD Mean® * SD Mean* + SD
% DAH™ mm g
Female 15 14-Feb-1996 to 15-Apr-1996 658 x 16 1827 + 132 185.7 == 96.7
940L 18-Oct-1994 28,800 0.073
Male 6 15-Feb-1996 to 14-Mar-1996 655 + 11 1790 = 121 1790 + 28.8
Female 5 21-Feb-1996 to 14-Mar-1996 657 + 11 171.2 = 7.6 1578 + 219
Male 6 18-Jan-1996 to 14-Mar-1996 647 + 19 1772 = 118 1643 =+ 25.7
940M 20-Oct-1994 39,900 0.035
Female 2 18-Mar-1997 to 25-Mar-1997 1,042 2149 295.0
Male 1 25-Mar-1997 1,045 170.0 155.0
Female 30 14-Feb-1996 to 8-Apr-1996 663 = 15 171, + 15.1 15723 + 422
From 19-Oct-1994 Male 24 14-Feb-1996 to 8-Apr-1996 653 = 17 1688 = 96 1441 = 26.1
9408  to 29-Oct-1994 924,000 0.006
Female 2 18-Mar-1997 1,038 194.2 225.0
Male 1 18-Mar-1997 1,038 2183 282.0

*|: Number recaptured / number released x 100, Significant difference 940L vs. 940M and 940S by a test of two proportions under normal approximation (£=0.030 and 0.000,
respectively) .

#2: Days after hatching. 0'<365 DAH<1<730 DAH<2"<1,095 DAH.
*3: Significant differences 940L vs. 9408 in female and male of 1' fish by Student’s 7-test (£=0.020 and 0.034, respectably) .
*4: Significant differences 940L vs. 9408 in male of 1" fish by Student's ¢-test (P=0.008) .
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Table 8.5 Esiimated survival rates’’ form release to October 18, 1994 of nigorobuna Carassius auratus grandoculis released in the reed zone of each site in Lake Biwa

Rolcase . Survival rate at time group 9401,
s Standard h N survived : - from 94X ™ release @)
name Date Site’? Number lengt group M4OL release ™ (Ex) T

Mean + sD N Mean™ + SE

mm %
E

94E 26-Jun-1994 (Reed zonc) 132,000 16.6 + iz 2%0 24,686 18.7 + 44
M

9iM 28-Jun-1994 (Reed zonc) 95,000 18.1 x 45 240 8.229 8.7 + 4.0
H

M4H 28-Jun-1994 (Reed ane) 135,000 16.5 + 3.7 250 112457 333 * 9.2
0

940 26-)un-1954 (Sandy beach) 121.000 15.5 * 3.5 250 6.857 5.7 + 2.5
CS

S4CS 26-Jun-1994 (Offing) 98,000 17.6 + 43 250 5486 56 * 28

*]: See Fig. 8.3.

*2: Fish were rcleased to the reed zonc on cach site in Lake Biwa. Refer to Fig. 8.1 Jor relcase siles.
*3: Oclober 18, 1994.
*4: X:M.E.H,O0and CS.

*5: Significant differences 94E vs. 940, 94E vs. 94CS. 94H vs. 94E and 94H vs. 94M (both P<0.05). No significant differcnces 940 vs. 94 CS arxd 94E vs. 94M (both P>0.05). Refer

to the text for u test of statistical significance.
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Fig. 8.4 Standard length distribution of nigorobuna Carassius auratus grandoculis released
in Lake Biwa. and comparison of survival rates for estimated standard lengths at release of
the fish. Rectangles show the number of relcased fish. Closed circles and vertical bars
indicate survival rates and standard errors. Characters indicate fish group names (Table 8.1).
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Table 8.6 Comparison of cost-bencfit of nigorobuma Carassiks auraties grandoculis relcase 1o reed zone end offing of Lake Biwa

Release Recupture by gill nel on {ishing Con &
l'emale Male : ost for
— Cauch in rearing and
Giroup R C.'l:hm i.n Catch in Rm ~ (.atc:‘lI i.n Calch in mm releascof  BAC
. - weight in- amounl in weight in- amaunt In n bhuna
name Date Nite Number 199 1997 19%and 1996 and 1996 1997 199%md 1996 and 1997 ignrow)
1997  1997(B) 1997 197 (B,) (Ber3=B)
% % 1 yen % % t yen yen yen
WE 26-Jun-199%4 E 132000 127 000 053 1528833 040  0.00 007 30986  1,559.819 465960  3.3§
{Reed zone)
0
0 6l 19 beqy 121000 07 012 009 266514 014 000 0.03 10936 277450 427130 065
94CS 26-Jun-1994 wﬁ.ﬁm 98000 0.4 000 006 162474 042 000 0.08 32477 194951 345540 056
M
9M 1994 oo imme 9S00 035 000 05 424237 043 000 0.08 33,140 457377 335350 136
H
‘ . 0] . » L .
i W19 L ey VSO0 386 LED 194 ss61862 079 290 0.34 141346 5703208 476550 1197
9401, 18-0ct- 1994 E;T.'g:;‘i:" 2BR00 122 000 051 1467341 087 000 0.16 66778 1534119 694080 221
94OM 20-Oct-1994 E:‘;.‘:"r:;" 39900 037 031 021 603.243 106 022 021 87790 91033 829920  0.83
g Trom 1194 Evenwhere o, 103 023 048 1361729 103 040 022 0384 1452113 4712400 03I

20-Oct-1994 ol offing

e FRb] 2

g o ACE A S

Aty 2 LB

*|; Fish were released to the reed zone on each site and  everywhere of ofTing in Lake Riwa. Refer to Fig. 8.1 for relcase sites,

*2: Weight-rativ of neleased fish in the catches.

*3: (Annual catch: 42.0 1 of emule nigorobuna in Lake Biwa «Rein 19961+i.y. 18.0 1=R;in 1997),

*4: {Fstimuted annuyl cotch: 18.3 1 of male nigorobunu in Lake Biwa <Ry in 1996 Hi.y. 6.6 1xRg in 1997). Reler o the wext for the annual calch estimation.
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