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BUsI
MEAF S fr B SO R & AU A 5 K 12 5 C L 0 eV B & PRl 3 4 &

DIEENRAKEL ko> TET WS (Glahn & Brugger 1995). $$12 417 %7 Phalacrocorax carbo @
BADBRAKIEANIERT DI L2k - T, BHREPTEMENELELGAL LB EINT

Wb (Krohn et al. 1995, ZlHARKEGEG M A M A2 1997) . —ARMIZHEER R E
W Rk L SR IS A A O MLEY &, BrE A TR AEEic s S, FLT, Bl

PO & i EWEFMIIZ LA E T abhanE £, 2ESHTHF BERER T4
bRUILH TS (BT 1997).

1970 4ERI£I2IE, 7 0 RZONEMA MRS TR L, el h Tk, 2 -
0y 3RdE T A ) AT EbR AR S L, [MEREHAORFIZE, BEERER YO
WA DIENIZ, BRI FEAERTHSLEA LN TS (Koeman ef al. 1973,
Ledwig 1984, Vermeer & Rankin 1984, Price & Weseloh 1986, Fox & Weseloh 1987, Hobson
et al. 1989). 7=, BRLORIGLHid < & DML, BRRIEIC K& BT A A S T
EHHISEA TS (Krohn ef al. 1995). ZO—T, HF, SREAERD 40 % 2% T 5
HERRBPEATADATORIZE22h 6T, KK LTk K 5 IZAZ S
L5 (fUH 1998).

H 7O &S BN TEIE A R ORI OERNT fTEIE kA iSRS T
AEBETHHH, FFRIES AR AN Bl AR EBR 2 T h > T&E A, S
XN B AER DA WIS, SRR AN & LT, RE OB A i
THEL TW ZEMRARTH S

IO OB, KEREAYERE A, A7 I X B KETIAOEE A E o L5 1258
LTWah, 09905 MIEKROIESR, AHOMELHEOMEAILETSI2ZLTSH
5. FLTC, WARAEEOIMEL A7 7 X5 RHREOBMIZIDODWTERE TS,

1999 4 1 A 20 HAZHg
F—g— K72, Fri— b, AT, BE
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REFHE
7= MEEFENAKE AT PR R M A 248 U T, 247 SRHF RO P K
[FIFA S L TR AKESR AR IZiTh o7,
7Tyr— M, 1L AKERE, 2. 79 004%R, 3. A7 ORED 3EHE A 18I
WTT A -7z, BIERT Vo — P OBEIRAEABRIRL, OB SHRAIERTES LS
L, 7, HWEPT A Y M OWTIZAMICEEATE S LS IZL 7,

= #

A7 EREIF L, AUHEE , B, IR, PR ARR < 43 BRI (91 %) A5 227 fRFonlE %
S7=. ZoH bEEMEG (LU, #iE) 20 onlELIE 194 1 (4xifali 837 #lE 7 23 %
IZHY), BROKERD, S ORIFERZ111F, 5D O 22 (FI2 DWW TR EIEE A A K
ARTHLWHANTH -7z,

1. KA D 0T

PRI D 5 BilfFfade (M4 LT Ad il 4 13 2 06 0E) Ak 315 <%
KL Teh (1941F, 85% . WIEOIETT), KTHifE L 2B AWREd 5 Z L TRt E 5 1Y
g (451, 20%), Wi 241F, 11%) 2 Eh o7,

1949 4F-LIFE , 31T & - T HAREPN TRANAKE TIE G % & 8 7= Bfl il o R 5 38
F‘HOTF O TED (KT 1997), 2L A L2 TOWBTIIBHRAITR > T (97%).

£ OWBTEEBOBMAKGEL T (K1, #EBImE), BHREiTE->TwW5H
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Fig. 1. What are the major species of fish stocked in your area ?
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Fig. 2. What do vou think are the factors affecting change in the catch of fish? (choose as many as
proper). a) Cormorant predation, b) Water pollution, ¢) Development of rivers, d) Deforestation, e)
Decline of waterweeds, f) Large mouth bass, g) Increase of fishermen, h) Decrease of fishermen, i)
others

fiD S BFFIZEOIE, 7 2 Plecoglossus altivelis (184 ) . 2 4 Cyprius carpio (1491F) . 7
F ¥ Carassius spp. (881F) T#h ~7-.

BCA Rz DWW T 10 90 & 45 & . 21RO 60 %Ll Lol Tid, LA B A
WATOWAERZFL TS, ZLThWAneDRFEIBEEZ20%, Ko ThWaEME LA
DI 10 %AW TH - 7z,

— 0, WIERIZOWT 10ERT & Lz 2 A, (WA TWA] EomEFIL38MH. 17%
izeEED, [H-oTw3] (1201F, 53%) # k&L FHl-7/, 2O BFEREI ML T
WBIZHEMDH ST, MMEEAMD LTS EORIED, A S FEV LI £ TO 28 IfF I
(65%) TTAMF (33%) @S &h, REMLMEHTH S Z LR Ehi:,

RKIZ, WIEREAEAD LT B e 1201F0RIEAAS L, EHERIZA(LA S A SR L
LTHEAOGNAHHEIZ>WTE (BnIET) , RS (951F) & [z < T )
80fF) MNE-LE£<, [#7Y] FIFHIZLVWHETH -7 (631F). £/, Zofthic
[FMkO®AD | 331F) ® (7792232 (321F) LDBELH L7 (42).

2. ATUDERIZDONT

1970 R LIATIZ A 7 75 QB L Toziikiz £ < vy (171F, 12%). LA L, 1980 (X
IZABEZNETELL TOZMISICBET AR A, fEsPIl, 85, &)1 24 & 1450
GHIEAG MO KRDREE D, 1990 FLIE, ThETEEL T AL INFRPRRZIZLC
W, AMH» 5 M E TOIRT A HIEAN R AR L Thvo7z (4 3). WA T A 7 o o)
B4 A8 m N A ERIZ 2 < (1280F) . @il (311F) iR (9fF) a4 a1k



Fig. 3. Change in the distribution of Great Cormorants in Japan.
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Fig. 4. What months do you see cormorants abundantly ?
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H7oOHBIZREBALENLAS D, AFBERIMHL2%DATH 7. AV
SORBAEDIZ10 AH» 5BED 6 AEETT, Ellizizdbawn (X 4)., £, 3~5
ADEMIZIBHI B BT,

BRED=DIZRKT 577 o OMEEZIT 11 ~ 100 P2 ¢ £< (41%), KT 101 ~ 500
PHrEh o7 (32%).

RSHIE, BRALSHE, T8, PEMFOARFERRICEL, Bt A IZI3d L
o= DD, 188238216 81 i A#lE X hi,

3. A99DRFIZONT

ATYNEBL TV EAELEUBHFROSRZETHYYDOREIRE X H (K 5),
ZOBISHEDEER (2271F) DHH 135, 60%ThH-7. AFONRIZLZEM (MK
BEER) 37 2smeE< (1031F), XWT7+8 (611F), 74 (571F), v o4
Leuciscus hakonensis (501F) TH-o7- (K 6). 7 VDAFOMNELLIBEDIEFELAL
AR EENICRMET > T3R8 TH -7,

RELZTBBAE, ANHNEL (117, 76%, HBEET), #EerRE[ IV uaH
o, HEOBREIZIOVLTL, [IEHIZKEV] LU [kEWV] 21084 TLEEDTI %%
disv /e,
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by cormorant predation
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Fig. 5. Distribution of roosts and reported damage by Great Cormorants.
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Fig. 6. What are the species of fish predated by cormorants ?

-1, BHEOFHATE > T 2HIE 301, 20% T, %< Ol fE O % 174
STWhEh otz HIILZRELYRTAE0ICHDEEELSNLHHE (BEINE )
DB, b Bh - ORAFLTERTH -7 (701F). ZOMIZFHPIEAE L B
LizkdBunday (131F), 77 AR#%2 L 50 ANE (101F), FFHBE~DOER (5
) ZEOBRARTF NS, £/, PETIES 30, (IKOHRAKNEED, AllOKER
L TIEHEES ZENTELLEOEAEL, A7 7O, &L AR AD AT
DR RE R 726 LTWBOTIRELA LOIERHE & - 7=,

FERIZEF IR T AT, AHBEERA 6 fFThed £ <, R, FN, EH, =
#, SHITHEML T, ZofliciefekEd bnlgl (3f), 77 2AP@EL BN
Pl ANEATE > TWAEEORENH - 72,

E

1. A7 b A & IR

HAEND A 7 i, 1970 FEIZ 5040 L HEE It S ofznd, ZOHmMmL, #
FEhiH & LN 5 207, 110,000 (1979 461 A5 36 27149 50,0008 (1998 ) ~
EROmML 7 (REENEA 1980, ek 1989, FH 1993, AF#&, MAIEA 1997, 1998). 7~
r— FHEORRIT, ZOMEH T IOSHEOIRA 1980 FER»1EIE L E -2 L2 EFHT
Twa, FRZ1990 Iz A B EAM, ME, RMOIEWGEH T 7 2 OEBAEEE D
k5, MEERAS AR L2, YHTE, IRETHML 2%, WEEEAG A
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AT BFAME EhTv54 (Kirby ef al. 1996, Post 1998), S HODER A 6 & BRIk
DIEEAA SN, SHRISHALE G R, AMES, bSO kA TFHEh S,

Trvr— bPRETR A 79DOEBHHERER TS, RS HAHER AT AV
QBB 57:h, ThoDHIRTLRAENEDIY, SHACOMBREIhI I LN TREINS,

2. WAKmEEEDOTFH

AWAKETRFEICIE, L AR ARE L THIRE LT3R (RkAsE) LIiPHAaLE
HLTURFETAEME, BEHARLTHNA» SRR LB IEBEDHIENH 54, (2L
A EDBEBEMA () MEBRIZIKGTEL TWAZENHOM LT,

1949 LI, HaEIC & - THKE TORMBORAELRHE I oM Teh, AN
GLHB72, a4, FHHEN, BLALEZTOMBTHREER TS, LIAH5EL DI
BTIIRERMEMLUTH3IE6l8bLS T, BEBRMEILTWS, ZOREFIZbL2->TH
o, BHEHREDS IZKEFE, MIKERELEDOTEMOREIZ & » THREREH
WATALBLE TV, —BMICKAFTRIET TS L ABRERIIEPTSLEI6N0%
L, @NIO#EEIIREBAPRIUEHT, EIRMOBY, R LEKRLEDON WL E %
LT, BEOARBRIAELMELS15LEL6h3 (BF 1990a, b, ). 7=, &
TOZEH>TRBBELRDTILERTIRREE o7, ZORUIOVTIHRIZERT 3,

3. HIVILKBRAFEORE

BREOEZLIANTRI > TWBeELZ N3, BEAOWNITIIHMERLRMEIIILA
EffebhTOZVDT, BEDEL MEERNRATHIILHATREND. AOEEHE
WEE X SN BRABTHEN D AH 7013, PIKIREDOHIZ B RAEDOEEY S
AMENZ EICmA, BBONX BB T, BRPEETHEILENEILLNS,

HENRAMOIZLAEHANEATHY, 72, 7T7H, T4 BREEN /2 IO
RRIIKEREXTE 27 v r— FRAEOERE L —8T 3 (ZEMKlGEIERFEH AU
A£1997). SEIOT7 v r— b EE,SIZ, SEMORFROEE IH, 6 AWM, it
BRE LAEBFENB VI LIZEET, ZOZE26E [H79D0RE] = ik &
BRENTOBIENIPALSB,

Trr—hMkdE, #7OHBRENIFRILEMII~5AIZBh 7. ZORIL
HBELAETHE7LOMALBFAEL THS, TIHMSBRL LS TOMBLIZITHEL 3.
IO-HAERBAEETIRGTIL, ARAANHR SIS "RERERM" 12, HHY
UNBVEVGHIRERIT T AUEMLHS. SHIOKIZ, H 7 TDORENSVO»,
ESPEFIZHNTOL LENRS 55,

BFEOFMETE > TV HRIBIZZED20%IZBELVZEEHL LT, 59%DHEH H
THILBRENSBLERLTVS, Zhi3H»7 9 ERHAMLEAELTWD, 350
BATYHERBLTVWBILHEABRFLELI T 3D ELEIChS,. RFLIEIITY
DHRIZE->THIERIINIBENBOBRTHE7 6, A7 orEFRHAMEELERE
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LT TnTY, BRENLBENENED L TOEThEAFLRE A L (Glahn &
Brugger 1995). 4%, MERFEREIINL TRAFOFMEOH D HFOHAEO LML HH
LTS REMH 232 Hhsyy, EROER? S RFOREIZ OV TEHBARME T
HATHEME AR,

4. RFEREOHM

PIKE DO BEFRA, KEBLELMNBEBIZE > THEERIT S I LIZ20TRT T
Rz, TRAVVZEBIMARBARBLBLEEI0E35h, BEDLI A, @ik
THIYIZ LB MBENARBER LI XL L ERTRIEMNEHEMIIZLALE LV,
Draulans (1988) 13, ARAMBHAE 2o TRAFIETHL L —DhT, KRANNIZHW
TRYHICLAMAVBRENGRLHE L5 A TSP A, EFRLTHS. L
ML, HATYBRETEEI > THSEBRAMNED LT &2 ERT S MEBGRELS
W, F7, AueATaARa4,, 7FHEAICHETIFHAME L LEALTIREL TS
ZrAKE, BB OHER» S LR THS. DU TIZKB MR EYICREFER LD
XETHBNEI &N T 51213, 5%, HELRFIVNLETHSS.

Tld—tk, ¥, A7 EAMEVREIIE-TELDEESH, ZITRITIIZEK
HMANVHER I N BRLANIFROEIHEE L TER TS, 7AYHAEHIL oY
—JIFEOR TR AR ST v ARWENBRATH S, ZOMBTIIHN I YOERGHETHS 3
3 & * % Phalacrocorax auritus 7%, FRIBOMME & L 1WMLTH D (Draulans 1988) ,
RMADFENYOBEERSE A ELREELFHTHILELONSE. AX¥Y T, #7
12 & 2 BFIIRFPR2BFHRODDOBRFAATE>TOBBHE L, AOBEHIKRARIREZ
BARED TEVIBATIZ#E D LT3 (Barlow & Bock 1984, Draulans 1988). ZDkkIZZRD
BHAMRA T IDRBE L TOEE LY, GRELTHT7IEBFIL T SHESEYH S
(Kennedy & Greer 1988). X 512, KiFE»ABMOED RRIKIZ& ZKEOED, @Iz
& AMIIBEDO B LI, REORABMERDY S, W7 YIZL > THAMTELRAR
ik, LAMmMEEErEMmNLL., 25 LAANIBROE LR RMADKFEIZL - T,
H79HBRKEEREBAICRIATS &3040, EERBESMELKRLTOSHENEL S 5.

5. Xk
REBEGREEZERBRABORFEE & > T/, 1990 F£IZIZENT 8HRIR 1406 71,
1995 1212, 12 T3589FIDH v o HEHBEE LTHBRE AT h (BB 1992,
1997), HERBMETR 4 EHEL T3 HBEOKIZELAMMERIZH 5. Lid-T, 7V
r—FORRIIESHETH Y, ERRITTIAVEHTEE BRI T Abh T3
aIgEtE AR Y.

ENTRLEZEDH TIYBRETE > TV A REROIEEHTIZ, 1994 F LIRS 1,000
B EORER TV, BV & EITIBEFBERD 40 %ISH YT 5 EEEHER L TVW 34,
BEDO L Z AREHICE RT3 AEKOMEL D IZED 5h Ty (BH 1998). 25
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L 7= R B OIS A 7 o D3 A FIISRIC i S, S5 ICBRFIRT R ALK
SHTLESUENTOHS. ZLTHRE, ML ALLEAIORTIE, BEMGREND
TICEBRAFIIH L TEWNEHFA TS (HFEHLHRERIGS 1993, KB 1995, A&
BEOSMENNRIZEE 1998).

Pt k5z, BREIATIZ, #92icks8FE, @Y EsITAbhinE FIZ,
AHEBBRERHNRIT LT IOMNERTHAS5. 5, BEREOHRHC, »7oMmoOE
HEHLMZFTB L LBz, 2EMIZH 7 YOBGEPLERMAEOBMEE=5) V7L
BHS, BHEWEEE->TOLK IENTHETHSS.

B o
AREZLHBICHY . JUKKERTFIREPIOBOLAI L, BAEMEL Y ¥ —OHBMIK,
AAHROEMEL 4 —OMMEZRICEBRELTHSEHEE L, 7V 75— FOfFRIZED
T3, AAFROSHARZBOEFHEARISED LA ZWIEHEE L L2707y — oK
ZRLT, RET, 2EINKIITREHENSMAZ, 2EINKIREHFRNAEES ., %R
DKRESOERIZ, THWHEAFHEZ LA F-—2DOANZOOTIE, RBPIENIK, k<ABK, £/
HEFRIZTWhWEEESE LE ZhoDi4IcES HLHL L1,

2 8

1997 £ 9 Az, ZEONKImEEGBEMACEROKERIZH LT, #7 Y Pharacrocorax carbo
LEBRFIZOVCDT Uy r— FRBEIT A -7, TORER, 43HFR (£1H47 FHENFRD 91 %
IZHY) 26 227 (FDEIZAF L h:,

ZEDBETIE, 1949 FE2 S EELRIIETOTHANRE ST ohTE b, (FEAEDRBTIE
BOKHENILHETH L > T, ZOREBFEIBETFEDhTOBIZEMbS ¥, it
BELBPLTHS, ZOREE LTRATHRCANSKBE TIRIENEL . #7772k B8R
AFREEETIRF3FETH -7,

AT ODEBIIIA MR CREREhE, &2, ZDIBD40%I2H 75 E8RFER T3, 1990 L1
BIL>TUIDTHTIMRBRENL, Ao, BERKTIFELBWTHEEM (3~5H)
2%, 72, 7HH, JAHFRFONRIIESZFEAAMTH -7, — ., HAMANIC LR
BOFEETTH > TOBKEMGREEIZ0%IE L1, o7, BRICEBMR4HBRT DIk
RO EHEE LT, [FHBC2AEFER] LOITRAMEEL, HRFCHBLTHBE8E
Ehi- s S 64tk d -7=, LA LHEBRIZIE, AFOREISHEUNZFME S hix o HRAT
LbhfH T3,

DEDZLhs, RRUCHBMERBUCKZMERHET LML L 2 LT, PBREAR L TOLE
RHBLEALND. &1, Sk, BOBMPLANKRE, KEHRE O -WRHICEETEH 7Y
DEBEEIZOVTORAEL LD T RBEEH B35,
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Questionnaire survey on possible relations between Great Cormorants Phalacrocorax
carbo and fishery damage in inland waters

Masae Narusuel!, Tomonori Matsuzawa?, Nanae Kato! & Kazuji Fukui!
1. Research Center Wild Bird Society of Japan. 2-35-2 Minamidaira, Hino, Tokyo 191-0041, Japan
2. Laboratory of Wildlife Biology School of Agriculture and Life Sciences
The University of Tokyo. 1-1-1 Yayoicho, Bunkyo-ku, Tokyo 113-0032, Japan

In the 1990s, claims that Great Cormorants Phalacrocorax carbo are harming inland water
fishery predating on the stocked fish have been increasing. In September 1997, we sent
questionnaires regarding fishery damage possibly caused by Great Cormorants to the managers
of the Inland Water Fisheries Cooperatives and Fishery Sections of each prefectural government
in Japan. A total of 227 completed questionnaires were returned from the managers and Fishery
Sections of 43 prefectures (91% of the 47 prefectures).

Almost all cooperatives have, since 1949, stocked fish into rivers or lakes as required by the
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Fishery Law. Despite the annual stocking, fish catch has been decreasing year after year. The
questionnaire returners felt that water pollution and development of rivers were the principal
factors in the catch reduction. Predation by cormorants ranked third.

Cormorants were recorded in 34 prefectures, and their range of distribution has been
expanding. In 40% of these prefectures, cormorants were not observed prior to 1990. They
occurred in large numbers, from March to May, which is the main season for fish stocking. Ayu
Plecoglossus altivelis, three species of crucian carp Carassius spp. and carp Cyprinus carpio
suffered the greatest damage from cormorant predation. Only 20% of fishery managers have
made surveys on the damage by fish-eating birds. Shooting was considered to be the most
effective means of reducing cormorant predation. Currently, in five prefectures shooting
cormorants as a pest species is permitted. However, the need for cormorant control has not been
clearly demonstrated.

This survey shows the necessity to evaluate the impact of fish-eating birds on fisheries in a
scientific and standardized method as quickly as possible. Also it is necessary to investigate the
effects of fish stocking, structural modification of river courses (effects of “artificial
improvements”), and quality of water on the foraging ecology of cormorants.

Key words: fishery damage, fishstocking, Phalacrocorax carbo hanedae, Plecoglossus altivelis,
questionnaire
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