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Ugly-looking parasitic infections and other abnormalities of wild fish and
shellfish caught in the coastal or inland waters around
or in Yamaguchi Prefecture

Kazuo Momovama and Kozue TenNsSHA

Wild fish and shellfish in abnormal appearance were sometimes brought in the laboratory to
examine for causative etiology by fishermen, fish dealers, cooks and consumers efc., besides the
daily diagnoses of diseased fish and shrimp from culturists. In almost instances they were found
to be infected with pathogens such as parasites (more than 70%), fungi and bacteria, including
few exceptions caused by noninfectious or unknown etiology. Most parasites seemed to be
harmless to hosts, since the hosts did not exhibit lower growth or lower coefficient of fatness.
However they spoiled the economical values of the marine products. In this paper 30 infectious
and 6 noninfectious symptoms of wild fish and shellfish caught in the coastal or inland waters

around or in Yamaguchi Prefecture from 1973 to 2005 are recorded.

Key words : parasites, wild fish, abnormal appearance

TIERNEO SURBWTAOE & 3B feEE, HEA,
Wioea B L OHEES > - TELAMHiN:), T8
BLTORoHh OB R ONNTEL ) SOREK
HEOEBEVPEFEONDE L4 H 5, ZN0 TN
THBE, REBRBETORERICL 2BYOREALE
IKIFRED 6N, RFaREIFERICLZbDT, #
DU IZERE PHESHEEEIC L 5D D8 X UIRRS
fE F 7 R FEEAHO b oD EH - 7, RAANED
HFERZI LA LDGEEE~NOBEILNE L, EE
DIEWELHENOETIHRED s kv, NP REE
B2 27%0WMHES R BB L, £/, ADA A —
P VICENB I EDEE RS,

FE O TREICEE 2 ABTHNZ, & MTRR
Bz SR ITEERLMIE 2D L FOH ST
WTHEE LRV L DE S EERE T /MEFO
YOKEMFL v & —PIBIEIRZ L D Thwvbvg i
19944 DR ) — X & U CRARBNEOFEREHN
U&7, Dk #ENEOMKHEHMEZIZUD, K
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YR CEZRED S LITLIZMWELERD 5,

AT, 1973~20055F O 33FEMNTIFEARED &H -
RINSDFEREELE LEFRAICLZIOELY
REARBHEZ W LB O BELIERE 2T 2 EM O
a5, IUMEROFEIMEEE X BRI tEEI N
7236 DIEBIC DWW TCER L 72,

MHEBHLUHE

WAZINBEZEETVLBEHD, HATREH D,
WO EDL D, HWHEREDOLDERL LDV H -
DITE D ELH»ICHRL 72, BESFERICLS
BEIE, YA MPRERHOREI2FMTSELEL
LICHBERIR D THE 2 TVLEHRE L RT LIS
D, UhHTHAINABOKRE I FFEMD £/
FEY BOKRE ISR 2, MOIEMRREDT
& o FERE L OFRRSGETE Lo BE
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BEPFEREHREEOBEIHO 2R OB LT
WEADSES L Couiwvdd L BERTHZ OO
2FICOEL, ZhFNTablel B L UTable 2 (c#
B 7z, Table 1 iz owCTIEHlE, HBEMIOEFLEMK
BEWEYEEMRE 4R 2o TRV LER O
TEFCE DT,

EGI1 : 7ADI NS TE (Tablel —1, Fig.1)

8 T R Glugea plecoglossi® 7 2 Plecoglossus
altivelisD IZIE, NGNS NGHEME, FIAS~DFEK
i%”ovxbwkgéul~2m,@%uWH%“
RKEZIIF2.1X5.8mTH 2, FTHEITIBRI N
VA MEHBED A NRODER (KA LT E,
VA DR 7 TR 2 — 5mDFRBDAREE LT
Bgans, #ErLcbRoNnY, TaroRREL

TRZFNEBEL I34hw, 1986EDFofTldgE
EIFE L, W% Thol,

ER2 (&I 7Y OFBREFEMETHRIE (Table1 — 1,
Fig.2)

PREOARZHOILCHBOS X FMIREELS—
2.0x3.0—7.0mT, HiAMCHEE (RE) L2l
Hiz7-Zev, JEF PR T, KE 313#2.0x3.2
mcH 5, 7Y Seriola quinqueradiatafiEfa DN THE
BHREZEFERE LT & AL T B Microsporidium
seriolaet i L E Z 6N AP HATHREI LS
b < ¥Seriola lalandiDHRICEET 2 L OFEH

b5, KREHICET BT OEENREIZM.
seriolae & X T B L %ﬁﬁﬁ%b:a‘smf b M.
seriolael [ L1z, BMEHFICBIT 25 EEEZ, &
@ﬁfﬂ%mfﬁ%%T%OKOMHmﬂﬁﬁk%m
TEHELDE S HHDIIARDLED D, §9) ADMH

Ao TO2HFERO LI TH B,
FEGI3 15 >IN F ORFAEEME TR (Table 1 — 1,
Fig.3)

A ¥ 23 F Seriola dumeriliD BB EE T 2 HiT
HIZ W TOREZ R 5 2, SHEFNAIERH
DT B iE— H#B’J 2 MicrosporidiumJ@ iz AL 3 &
CIREDDBD Y, AEETL IR, [
DY AT (EHD) ZKEZ 1 — 3 x10—15mC, A4
AT 187 D 20[EBEHIE L Twie, BT
IS, KEZRR2.7X4.5mTH %, ZIEF—H
GTEREINT A VR FEFEO e T2 HIcHFAEL T
W ETF R L BTFORE IR BREoTw 5,
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FEfl 4 72 T EDWHRTFHAE(Table 1 — 1, Fig.4)

7 V2 . EEHOBMET BAE IS D TR AT, TR,
FIBIREICHET B 0NH DY, WHATE LS
T3, 7w I Penaeus japonicusD a4
Microsporidium sp i3SV T 15 & sk & ik
FEL, YR POEAE (RH) FAVGEERERL L
TRIRMICLBBICRED S s, BT TRE

T2, 0X3.9mTH %, KEOFLERFTIZHRD D
DERZSTED, FETH2AMESEV, EES
BEREROBH I/ VeI TH—EBM L2 &
B3, NANHKLIgD A= ETH 1 %D&F
EECHoLOPEE]L A2HD2.0g ORFETIE
0.01%BLT &> TR Y, BHEMEOILCTRIIIET
LA LD bED ok, HEELE ORI 25k
BTE)IE 2 NBBIE Cld e o 7028, B
FETBOFRICNTEEFHIIRECO2L LA
R,
Ef 5 BENEE/VE T EEOFFRIMEEF REE (Table
1—1, Figs.5—7)

K O BB T B Microsporidium sp. O 1 A %
Fle ks, FEFWMAETRESE10-1.2%1.8
— 2.0 THE & T/ X Vs, 3L I ¥ Trachypenaeus
EHI:BIE), 7AxvE
Metapenaeopsis barbata (Fig.6) 8L arx v
Metapenaeus ensis (Fig.7) O 3FTHEI AT
% 3, ¥rxv
Metapenaeopsis daleilz b&E L T BTAREMEDH 2,
AMER T 3D X EDE—IgED & W R B
EINLZ L, FERITPRTFOBEBICENR NI L,
EPSINGIEA-HTHELEEZIOND, FNLT
I FERIZ0. 2% BT Ch o, BHEEZ O
AT TR L (Fig. 5 — b, H) ik LT D,
B R TINBVAEE O X 9 I IR T 5,
FNZETIIERD Y Y OHEL, FEORE, FEFH
DR AD OGN D, PHFELY O)ﬁdmﬁ(h)‘?f?‘%&m
FRED SR TETS 2 D0 2B ke

B3, R RIT 5,
ER6 : AT OB FREERER (Table1 — 1,
Fig.8)

HE W8 B T i Myxobolus episquamalis® X 5 Mugil
cephalusDEE~DEEIZ L 2, B BRI NLA
BOEYIEY A P OERTREIRIN ImllTTHhs
(Fig.8 —b, 7)., EYOREIIZEMME OBED
EL T2 ~FEEZETE200H%(, 4

curvirostris (Fig. 5,

F 7 X ¥ Metapenaeopsis acclivis,



Table 1-1. Ugly-looking parasitic infections of wild fish and shellfish caught in the coastal or inland waters

around or in Yamaguchi Prefecture from 1973 to 2005.

Parasite Host
Taxonomical Symptoms Figure . Life stage Species English Affected Location
Species X R :
group No. No. and size and size name site and year
Micro- 1 1 Glugea ?Stl: V;}nte)spot Pfe'c 0;[7(035113 Ki Nishiki river: 1986
sporididea plecoglossi ¢ 1-2mm altvelts ayu skin Saba river: 1992
spore: 2.1 X5.8um TL: 15-21cm ’
X - cyst: white long oval Seriola
2 2 i\;]zrc;z;;;eaondzum (1.5-2x 3-7mm) lalandi amberjack ﬁtera}l Japan Sea: 1997
spore: 2X3.2um TL: 25¢cm uscie
, - cyst: white long oval Seriola
3 3 gmmmndlum (1-3% 10-15mm) dumerili gjﬁigack iiffsr;]e Japan Sea: 2005
p- spore: 2.7 X4.5um TL: 26.2cm 3
Microsporidium cyst: white mass Penaeus kuruma connective
4 4 s P (several mm) Japonicus shrim & nerve  Sou-Nada: 1974
p- spore: 2.0X3.9um BW: 15¢g p tissue
. o 1oL Trachypenaeus southern
5 }S\/Izcrosp oridium sf?riiég é}.Z curvirostris rough muscle Aki-Nada: 2000
p: oTet BW: 2.5-8.0g  shrimp
. - 1ol Metapenaeopsis whiskered
5 6 Is\flzcmsp oridium Sf(l)rg_ég IL.Z barbata velvet muscle Aki-Nada: 2000
p- St BW: 7.8g shrimp
.- L N Metapenaeus greasy
7 g”’c’ osportdiurm Sf‘;‘g'_é'g ;} 2 ensis back muscle  Aki-Nada: 2000
p- ST Ll BW: 38.0g shrimp
cyst: white to red Mugil Suo-Nada: 1986,
Myxobolus . \ . 1995
Myxosporea 6 8 episouamalis swellinng (¢ lcm>) cephalus mullet skin Aki-Nada: 1987
pisq spore: 7-8X8-10um TL: 37-44cm loog D
cyst: white spot Seriola )
7 9 ﬁiﬁ?ﬁghﬁfbﬁ (¢ 0.1-0.5mm) quinqueradiata z:illlow scoliosis ~ Aki~Nada: 1987
g spore: 9X 11lum TL: 45cm
cyst: white spot Nibea blue lateral Suou—Nada: 1984,
8 10 Kudoa sp. (¢ 1-2mm) albiflora drum muscl 1987, 1988,
spore: 10X 7-8um TL: 30-40cm USCIE 1996, 1908
cyst: white spot Acanthocephlus
9 11 Kudoa sp. (¢ 1-2mm) schlegeli b:)aer ii;esrgle Suou~Nada: 1992
spore: 10X 8um TL: 30cm porgy
cyst: white spot Platycephalus s
10 12 Kudoa sp. (¢ 1-2mm) sp.1 ngh;gm ﬁterfll Iyo-Nada: 2002
spore: 10.5 % 8.5um TL: 30-40cm? usele
Carassius deepbodied
Digenea S crucian skin Abu river: 1974
cyst: brown to cuvtert carp
Metagonimus black spot
11 13 g (#0.2mm)
Spp- Zacco freshwater ski Abu river: 1974
(black spot disease) platypus minnow in Kanda river: 1991
Plecoglossus avu skin Saba river: 1988
altivelis Y Awano river: 1992
cyst: black spot )
Liliatrema (¢ 2mm) Sebastesb § lateral Japan Sea: 1990,
12 14 C " schlegeli rockfish
skrjabini metacercaria: 0.8 muscle 1992
p TL: 30-35cm
X 3-3.5mm
. cyst: yellow mass (1.5cm)  Pagrus . Ki fish
13 15 SGon’;z podasmius hindbody: 0.5mm X2-5m?  major ;Zgbream ﬁfsr;te iiz;ﬁzsols 59}7
p- ¢ egg: 16%38um TL: 32.0cm )
Gonapodasmius cyst: brown mass (¢ lcm)  Plectorhinchus  three— lateral
14 16 s '?p hindbody: 0.5mm X 1-2m?  cinctus banded ruscle Suo-Nada: 2005
p- egg: 7.2X 12.4um FL: 64.0cm sweet lip
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EBiEEcH 2, BT EENED & 3o HIZERRB T, K

X313 7—-8x8—10m, 2EOEEEZETS (Fig

8 —b, ). AFIEF B¢ HAZHDR

RTHRNZCASNTED, ZREB LAV,

FEG7 - T OMKRREFRERABE (Tablet — 1,
Fig.9)

ST R Myzobolus acanthogobii® 7" ) O I~
DHFEICE > TR 5%, BEPIICERE0. 5ol T
DHEBED YA P PEEBRKICESL T (ABHE
) BAELTwah, Bl EZ20) bEAME
Wi A P EREBBLTVE5 L, 2
FIIZIERBTCREZIEHN I X1ImTH 5 (A
BAT) . ARG 7Y OMEEOFEREE L LT
¥ B & NUMyxobolus buri & fid =3, =¥
Acanthogobius flavimanus DS ERE & L TG
I N TV My. acanthogobii & f1T D RE A EF
BGEAIT B, WA CTH 2 2 AP L 727,
A ST < Y2 Scomber japonicusic bEA L,
MBREZBI SR LTwa I EBREIN T2 Y,
B, AMEEARIREEEIC B 3RS OIS
T, @Riy45em, KE1. 75keD 7 THBH, KKRT
Y DEEERIZ I NETICR 2> TE 657, e
L7238 7Y O REMEDSE >,

EM8 : a1 FOHAFEY K7 (Table1 — 1,
Fig.10) )

5S4 B DD & K 5 RS s Kudoa sp.'” %3
a4 FNibea albiflora DR ~NEFEL 2D TH S,
VA MIAGELIBREOTEE, REJEN1 -2
m T, R EEERENG, T WASE
=7k LTED, BNI0m B3
7= 8mTH 5, FHWEMIEDKE X122.5X3. Tm,
WBADOEZIZI2—15mTHo, TNETOEHEH
e TR TSN LD TH 5, FAERIED
TEW &I TR TRORBRE s REED» S D
MEKETH -7, REKBLAZBERY AT LN
1F, BEBMOBE L HEV LD LTAR 4 ADBRT
VB, AERLL3IARERS TREZEIL, ML
TR 1 ACRAOBEELEL Ty, RMmfid
BROEMRICHIELERY, 7 F7Iicksid
FIInT TR Tz, AOBEICBEIR
WEBbNAZ s, BRbDEETLESRE
V)RS OMBERL TL 300 Litsngs,
[P BEERTH D,
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EHO : vO0X A OHABEEY K7 (Table1 — 1,
Fig.11)

i 51 R % AR DR W B - B Kudoa sp. 7 1 ¥4
Acanthocephlus schlegeliDBBIFi%H£IC L 5, %
HOARHO R ABKEOY A FIIRE S 1 —2mT,
R NIC L BRI NG, BFiE=r=rs0kH%
xLTEY, REY10m, BIH8mTH%, AHE
PITIEFIR 2 TRAD X 9 T, BEEDOFEIZ—E
LCwhkdot, B, KEIZY R FPETOFER
HErBERBRDLEIRR OB~ ¥ 4 Pagrus major
A > H % ¥4 Oplegnathus punctatus THE I NT
v B Kudoa iwatai'’ (RO TETWE T &, BHiZ, K.
iwatail3 BB RSB ANPRARTHEENE 70
AR LIELIERWEsNS LY » 5K watai
DA E O,

EFNO: ~dJFDOHHEBTET K7 (Tablet — 1,
Fig.12)

% TERE I T R Kudoa sp. D < = F Platycephalus
sp. 1 DFEMFT~DOHFEIC L B, BERKEDO R M
REZ 1 —2mTHEEBNCEEIBR I NS, BFE
VDX BMELTED, \B10.5m, BRI
8.5mTH %, AEEFTRAGKEOS X+ (KH)
EFT, KESHH0.5m ToBa~%nas s
ZHNROERBOY 2 b (RH) BBIE SNk,
INHDYR Mg il k>TEY, NEOHETF
FBECEA TV B EB b, KEZIZ7~8mTHY
TETRZRL Twlk,

BB, aA4F, JUFABEOCTFREELTY
727 P73 A EEFOEIT L {PTw i,
FEGIN RKBDRRR (Table1 — 1, Fig.13)

A REMetagonimusfERHEDO A Z 2L Y 7
DYWNRBDHEF - SHA~NOHFEIC L 5, BERE
V&7 > da 7y 7 ¥ Carassius cuvieri, 4 717 Zacco
platypusB L7 2D 3TETH 528, PFAKBEDEH LD
ficwEdT 5, WIINTHMe. yokogawains & 15
T 5, {CEBRHMe. takahashii® X VEH
WehMe. miyatai® 2HHH D, bl AywLD
U7 OME,» SRR T 2 2 L 3EER DY, &K
W TldMetagonimus spp. & U7z, AZERIZRE
TR S LTk b, HEECBET RS
COMBTREZ0.2mBORKRE~BELET 245
EROTBIENTES, BARRBE FDOMBICHFE
T5, MRIIEEL TR E SN T 223, FEAOE
BT RETH B,

I
i3



ERN2: vOVA DEFEREEV VT L7 (Table
— 1, Fig.14)

Wi Liliatrema skrjabinid X ¥ 2 h Y 7O 70
v 4 Sebastes schlegeliff&fllfii~DZ LI X 2, v
MIBEEZEL, EEM2mThR DEY, FHL
T X RNy 7 IEREMERTKE T1EH0.8X3.0
—3.5mmTH 5, O (REOOHD, BEZHET
BRI T, KREMNCIT US> T 3) DIFHE
DRI T DD & I BIF%E L Cw b, HIEFEIER
BRETH 5, FEFEHATHEREINADIEYIDTO
WEEn2",

ES: v 41 DEFERTET« T+ EV ~> (Table
1—1, Fig.15)

T4 F 4 €Y~ (Didymozooidae) WH D=
FABRH~OEFEIL LB, T4 T4 €Y —VREE
HUE 1 203 R F O iR 72 i3 B O—N D
BEBA->TWEI L, BLUY, ORECHEOD 5
RROHE & ATEHAE AR 73 % 5 % B R B o (X B A3
gEc, MECTIIRO TEHHO RINE BT 2 @B H
BRICHERTELICKE W E SR - ELTWw 3,
NS A M GBI EINT S e iR b 58 EH & L
Twi7z® (Fig.lb—a), EMEREEREOBER
TELPo7H, Y X FOERIZNL. Som, REGHE
BOOSIRTHEBEICOIND g nREBLEL2-oTE
D, ERIEH0.5mm, FIEEIFL BE&RE0RI I
2—5miEEH 3 LH#EEINAL (Figl5—b, £).
PEY 72 XIRTKE 23916 x38mTH % (Fig.15
—b, f). PESY FARERE 2 bPHE, B
PDOTREEIZIE—RT 27 4 74 YV — v & ik
BERKCTAWBEL, <5426 KM EHELDORK
HMBICHE XN TVl I L 25 Gonapodasmius
okushimai™ (252 L Ty 258, KBREH O BRIFOK
EXFFEIHOBIND R 26/ E VI RE Bz oT
W % 7z AR E T4 # Gonapodasmius sp.iT &
EBTz,

ERN4: 32301 OBRTET T+ T/ — >
(Tablet1 — 1, Fig.16)

TAT4EY—~vHERoayay A
DL LB, A
ARTETVAPEIKESIHN I mTEBOERELTED
(Fig.16— a), A bRz mgREY & Bbn sl
WA LRSS an A MRECHZS L, BiFR

Plectorhinchus cinctus{fl

EREM0. SmDEED D SR TERBEICOI D L En
IREETC, BEl 1l —-2mBEEL#EIN (Fig.16
—b, ). IEY I XARTKE ZIIT.2X12. 4m
Thbh (Figlé—b, AH), vF1 FE@ozrnLh
NTKREEPEZUTTH > 72, AEHTIEES]
—64emD 2> a7 A 3B 1 BOBEEHEAEIC 1
O 2 P PEEINT-DARTH o7, 20054E12 1315
FETHHEEED L OEENHTE D, ZOERT
WSO EFERIIE P -2 EABBREI NS,

EHE VI NETFDHRETET + F1 2V~

(Table1 —2)

FAFAEY—rvBREROY 7> FE TS
Cypselurus heterurus doederleini® fif A ~D &4 1z
X3, PAFEIETIYNEDFHEH 3, % i
FEEICER I N TH, Db ROBRIEA L V6
THEEN 1m, BEXEHN5mT, ibkkEnikk)
RIRETHR T L L T05, KEWILRESD» S D
WTEMIIBE L Cok v, RESOHME» S 74
T4 VR H D LR 2,

EFN6 VAT JODEEET « 74 TV — > (Table
1—2, Fig.17)

F 4 T 4 %V — B Didymocystis wedli®> 7 0
< 7 v Thunnus thynnusDi8fF L ~OFEIC L 5,
FERMEEEE I BSTRLEL, DUBEFE4HIET
WERAR { 72 310, B 2 MR RIER X N7 90
TRE X IF2.0X2.5mTH 5, B RBED S 2 b
(Fig 17— b, HEEXHD) W iR R cEt
BEErRET3RIIN2LmOL OB D L I 2
FLE2RBORE (Fig17—b, KRKHE) LT
SEIEGI L) IC AT 5B, HREHE (Fig.17— b,
ERIEH) dHEEEHETYy 7080 L) 2FEE L Tw
T, KEZIEM0.3X 1. 6mTdh %, B (Fig.17—b,
FERHB) 123 EEOINEEDHIE DT Y #hidi > TH
BWENTWE, JRY 79X RTKE Z 125 %
20.0mTH B (Fig.l7—b,H), KA 2 MTEL -
TIFE A CEEFEHDNES B A b b RIRICBIE
INBEEDVD S,

AHEERE, BERREHZMA Lo/ 0Bl
BEMTHTOND kI > T Licfhn, ARRE
ORI LIZLIERREIN 7 o< /o DFL & ORRE
BRI EIN2BEALH BN, XIFESHFELL
BEPZREFERCNTIEMEHE VDD EEbNS,

*ME ¢ EVALEEYAE I B L
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Table 1-2. Ugly-looking parasitic infections of wild fish and shellfish caught in the coastal or inland waters

around or in Yamaguchi Prefecture from 1973 to 2005.

Parasite Host
Taxonomical Symptoms Figure . Life stage Species English Affected Location
Species ) R X
group No. No. and size and size name site and year
Cypselurus
. . . cyst: 7 heterurus flying lateral
5 ? :
Digenea 15 Didymozoidae 7 adult: 1% 50mm doederleini fish muscle Japan Sea: 1989
TL: 30cm
. , cyst: yellow oval Thunnus blue
16 17 Dzdymocystts (?'5 Xmen) thynnus fin gill Japan Sea: 1999
wedli hindbody: 2.5mm TL: 40-55cm  tuna
egg: 12.5X20m : un
cyst: yellow spherical Lateolabrax Japanese
17 18  Acanthocolpidae ? (¢ Imm) Japonicus p scoliosis ~ Suo-Nada: 1992
I seabass
metacercaria: ? TL: 37cm?
cyst: brown spot .
I (¢ 1-2mm) Pleuronichthys g, spotted Aki-Nada: 1973,
18 19  Unidentified ! cornutus kin
metacercaria: 50 TL: 21-23cm flounder 2001
X 100 ’
cyst: red spot
Cestoda 19 20 Tylocephalum (¢ 1-2mm) A{nadara ” ark skin Suo-Nada: 1979
sp. metasestoda: 0.1 broughtonii shell
X 0.8mm
20 Nuberinia s plerocercoid: 2 Theragra Alaska salted fish market: 1976,
Y p- X4-5mm chalcogramma pollock roe 1979
Secernentea Tdkyfug U uger on visceral Japan Sea: 1991
rubripes puffer organs
cyst: white spot
21 21 Anisakis (zt?4—Smm) Scomber ' spotted on visceral Japan Sea: 1997
Spp. third larva: 0.5 australasicus  mackerel organs
X 1.5-3cm
Scombgr chub on visceral Japan Sea: 2001
Japonicus mackerel organs
. young?: brown thread Paralichthys ocular side
Hirudinea 22 22 lch‘)‘g]’fo%‘fe”a (1.2-1.9 olivaceus flzii%eesre caudal  Sou-Nada: 2004
x12.9-14.6mm) TL: 50cm skin
3 . Parapercis
Crustasea 23 23 Pennnelia sp. adult: black thread sexfasciata saddled lateral Iyo—Nada: 1999
(1.4 15mm) weaver muscle
TL: 12-19cm
juvenile?: red thread .
24 24 Pennnella s (1 x90mm) :Zzg;{ug;t tiger lateral Shimonoseki Fish
p- adult?: black thread P puffer muscle Market: 1994
TL: 37-42cm
(4% 130mm)
i Saurida ) o
25 25  Sarcotaces sp. adult: 25X 10-14mm elongata S.ho{t fin lower jaw Suo-Nada: 2005
J'1.2-1.4mm . lizardfish  and snout
FL: 15-23cm
. o Oratosquilla . appendage
26 26 Zﬁ%?;:p lethus f)‘:;irrzg' g\f}ltzenll(;:f oratoria ;Tiﬁ;ls mainly Suo-Nada: 2005
9 ’ : TL: 8.2-9.9cm p pleopod
o . Acanthopagrus .
27 27 ﬁ%i‘; " iﬁ;l;'c i 2.5cm schlegeli bfrcok lei‘;dal Suo—Nada: 2000
. TL: 17cm porgy §
. Oratosquilla . gill
. L. o _ .
Fungus 28 28  Unidentified ;m:;zl.li' 2¢><“i52 r&ﬂ(})um oratoria rr}llap;:s and SggSNada. 1990,
pore: <. - TL: 10-15cm - P pleopod
Flavobacterium Plecoglossus ulcer at several rivers:
Bacterium 29 29 suchrophilim (coldwater disease) altivelis ayu lateral 1986-2005 ’
psy P TL: 10-20cm muscle
Aeromonas Carassius deepbodied ulcer at several lakes
30 30 salmonicida (ulcer disease) cuvieri crucian lateral & rivers: 1974,
TL: 20-33cm  carp muscle 1975
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%8, BAMBLORNRAZ o< 7 oicidsR st
bTF 4 T4 Y- VEOKBEOFERMBBOMDER
8, MPMBESICEBICEEL T I s
nTwz'’,

EANT XXX O/EE (Table1 —2, Fig.18)

FEF 7 0 7)) ORERE TR, ATIRE4
EBICRYPEREN-GEEEEOBEEE
HITIEBMoNTYW 3, XX *Lateolabrax
Japonicus T IEMELEHE M EIIRETE L o708,
EEA 1 mOBEEREO Y X FBHER»S 1HES
Nt (BAEH), Y2 Mahra b, WiEo ki
EETR A U 2 Z S TE R o ds, O
BOE, DRREAFEOZES L 2k & ORED 67
73 a3k (Acanthocolpidae) WD X ¥ 2L
AT ERES N, WHE, BROAZ LAY T
HWEAOHAICHETZ Z L5 HMEBRICRAL LD
b Ly, RRERCIEREOBRR 2 S OREE
DL ZENTERDoIID, KATALHYT
DEFERIC L 28D LBWIL 72,

FEFNS i A1 ZH LA DRREEER (Table1 —2,
Fig.19)

BEARHBEHEDA T VA YT DAL TH LA
Pleuronichthys cornutus? SEHRMRE T #lik~ o
FHEIZL D, YAFIKRES ] —2mT, Ba~FEH
ZRELTEY, HHPEBEOBIIFICLZ Ao,
AZRNAYT FEALEE) EFy 7 VIRTEACH
R 2T, BB ERETHI0m, LE -
7REETHRIL00m T H 5, 2001 DMREF) I3 X
NI XA FHVABED ) LYPEHEMT 1 BTHFER
BE» o7, L L, FEBEIRIIBEOMEM4IE
FEDTHELESEOWT N LR DE»- T, K
WHECIREEFRNICE T 2BBEMIZTbh RV L
oREEEL SR Lz LA Y 7 RNEIE RIS
BHEEL DO LI N, KRDOAAFH LA D
HBEBRNIFETHE20b Lk,

EGNY: THH A DEFATELSESR (Table1 — 2,
Fig.20)

Ny b wYavd B (Lecanicephalidae) 5t
W Tylocephalum sp.D X F L A =5 DFP HHA
Anadara broughtonilfiffli~DFEIc L 2™ Y,
A PEFERIGECIHAMICER I N TW 3 2 M%<,
KREZIZ 1 — 2mTREIZIMIRPIBER L Tw3729
WKAROEERE & L T8I NG, FEFIITIFI00% T,
IREF DT CIEA2008/aid > 2 P BBE S N,

FRERIZ TIREATRES N7 AT LR SN
DT, REAOEBNE 7 DA A IT3RD shzd o7,

58, FRELCORBICEFET I EnHMonT
WED, ZNEOREEANESUE YRR VRO Y
A PRABDSHET S Z Eidm,
FEGI20 - BAKFDKRuHER (Tablet —2)

Y H 4 i Nyberinia sp.OEBREHE L o)L 2
A4 FD Ry —4% 5 Theragra chalcogramma¥p i~
DHELEFRIFRBAKLLS, Lok ad FEABT
F2X5mORKEZITHY, KBIcZ-(HTH32,
BRI AR IS ISR IZE E TR B HEB L, B
WOAEDY L= DE A T2, 7AXA
7 ¥ Sardinops melanostictus, t 7 X Paralichthys
olivaceus, /% \¥% Arctoscopus japonicus, R X
4 4 Todarodes pacificus® % { O ALF FRKEEY H>
LRHINTED, BETIIABCEEL TV 35,
EEORB A T2V LCEERED, HERE
THRTFICEFNAAZ LD L BbN S,
FEGI21 (IR HNONEFET =% F X (Table 1 — 2,

Fig.21)

7= ¥ 2HR (Anisakinae) #f:EAnisakis spp.
O 3 H O I = ¥ SScomber australasicus® @
WIERE P R ~DF LI &k 5, Anisakis|B 1214
B D % v Anisakis simplex D, A. typica, A.
physenteris® 2 FEHMH 5N Tw 25, HOEEIX
TERdol, YA MIMEAZEHOHETRKEIRE
4 —5m, % GHFEEARBREICAED 2V Tn
% (RED, AoRdE (WHAERRE) 3RE380.5
X 1.5—3mT, YAPNATIRESAERBOIRIET
Frdz s, YA PAAHZ & RE K CEIC
ANEER), ABREFLHROT 7 -2 2, ¥ 7,
YoNE, AT, RAVXA A, F %7 2 Euphausia
superba®:% { DFRANEI SMEINTE LY, HE
PR O TRV, ORI B LT AN Tl X
Niev A 7 EDERICE DRI LB 4
WEENTEY, MEEEFERE L TR HMeNT
Vb,
fEFI22 S ADBELEIL (Table1 —2, Fig.22)

24 E B (Piscicolidae) e VEEHA T Y B
Calliobdella livanovi®> & 5 2 HIRBIBHH &R~ D
FHERLE S, KRB TCIIREAORESE 1219
*x12.9—14.6mnC, BIEESIFWERPILoFOER
LTRY, B RNEMERM L Qo SIIRBRRDSS 2,
AHEFEEALIZ0% U LI ORISR TH > 7
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L OEND B0, FEEHTH 5 ROREIERLET
IR OBFEE & CRBETH - 7=, RHUTHARIGE
LI ATHEHZNERL R0L) T, BILUEAREDOL
S XDOHFERIFINBICEH0%2HA25/80HB L
DG SN T LB, (1R P IS 8 TR
HTELL, YRHMOTSGHETH JE TIC2004
HFNAWKHESNE IBOE I ADRS LPR2DP T

Wiz,
EF23: IS B R IXADNLZT (Table1 — 2,
Fig.23)

v % 5 F (Pennellidae) # A 7 ¥ $fPennella
Sp.D Y A b5 ¥ AParapercis sexfasciatafF i
~NOHFEIC kB, REOKE S 34R GFAGHR
o pge % bk <) #914.8mT, BHRROEE (%
) % 4mnfEAUE P TR D, BEET -
o THEGITIZR T v, RRER TIEFERI
5%, 1EFELEFERBHI] -6, FE

8 R

IREL SRR & D B DK 2 i o fes Y

-
%

B9 5 R0 2 F I INETEED
EVFIEPTVBEIERLF Yo F LYY LI
BENnTw3h, RS RICHBRRS 2 7 7 Takifugu
rubripesD R v 2 7 ARG R,
FEGI24: b5 7 T DR AIEREE~N > % 5 (Table1 — 2,

Fig.24)

Ry IEAH A T Pennella sp.D N5 7 T DE
& LTI IR ~ DB I L B, AIREFTIE
Wk, HEDLI 7 I BRIER—ORESTHox
bbb 5T, HoPIcKEIDRL LA (EERE
SE O BEET. Som, FHEKEL 2 g), F (5.4
em, 0.4 g), /N (3.4m, 0.01 g DIFETITERN
oo RELXUHORGBERMOBBETRLINLGZ DX
VI AREBOTS 525, MOBEEHEaERLTY
7o (Fig.24— b)), BEERNZREORE S ICHE
7 QIR 4 — 5 emfRER X T\ (REID 6 BEE
bRy Y- 55 I L7 N Ll = 41 R Sl K
BIETHRICGEL T 258000, £/, THHEHA
ADEEHAMIEIL  DEEFER L YEZR I LT
By, AMIEIEECHL CH2BEEOEFMZzEL
TwakIcbBbng, 7, RERBRSENI L
IBERBBOEENEON I L o BURA L HES
nik

BE, ARSI TR RRATSIOKET SN
TRIRF I 77000 TObDTH D, ILDRELE
BT IN b OnEPOBERTETHRY, f

v = Cololabis sairal

— 150 —

WS ED OB EWD BH T, FFERIZIEER

PUROKRF B cEI Nt 7 7 71% <, BAR

HPHE T OO RAZ L, F4, WE

WHFEED D DT RAFELESH 2 LD ETHo 7%,

FEGI25 . FASIVDETHEEY LIZ2EX (Table
1—2, Fig.25)

F o a ¥ AR (Sarcotacidae) H 4 7 ¥ ¥
Sarcotaces sp.® + A7 1Y Saurida elongata® KT
W~ OFERIC L5, FEREMEECHEYRL LU0
PR TT, BE - THM SR ISZ2ERT 37013 7%
ER2rar A e R TS, HISEHV I 7E—
R—ND k) RBELTED, KESEH5-6XI]
—l4mT, bASZYV 1ENAD 1 -3 INnT
Wiz, MIENICIIKEZIHS X11—14moME L, M
WHARTHRS TN R 2~ 1. dmD N A > Tn
%, MEHE—Rhioe o 7o & ARRR T ROl O #iE < 1
ZU Y TIROW - FD L) iehgEaid h, LE6aD
HrR—E RO EY 2 LT\ 5 (Fig.25— b, ),
HedRko k) e L, EEOEEHBTER, ST
TVTr, RBHOERLE, MEldBL>THATY
HOBMEMA T3S (Fig25—b, ), ¥Lay
2 ABIRBRIEOP M-S REB A>T w3 &
ENTwEDY, REEF T 1 DORZ Kok
IKERK4EGIFHREIN:, BEOEVEIZEENT
VB HERAR R IR TR T 2 2 LR ZNEES TR
¢, LIRLIERBEOENROBIHEIIRL L7z, A5
BHITOEFERIL26.5 % TH o7,

EGRG: v aDREREE vV T 778 LY
(Table1 — 2, Fig.26)

b ¥ 7YV & (Thompsoniidae) 7Y K> »
a7 7 7l Thylacoplethus squillae® s ¥ 2
Oratosquilla oratoria®F & U CHEKEI~NOFEIC X
27, b7V URO7 7 u sy BEEENICEAS
W7 BRI OE EANEE (interna ¥ 7= i3roots) &R
IR L TV AR 0 5E 24455 (externa) 2>
55 EIN TS5, internaic 2\ Tk 4 G4
AROFMTIERD B I LIFTE Lo, externald
—WHCEE LB L T BN I nREEEL, BI3A
ETHHRIMIIEOEHZBETCEbOATED, whlk
LbRPDWD LS iz s (HFATHE), EREFER
AT H 2 23, FHHEDHBECIERERICD
FHEL T3, 8 ATHREINARENTIE
ERIFFS%TH Y, externa® K E X 13FH0.8% 1.2
T, PRSI 1 — 4R o BB R E EF992 X117

7
=~



D E DR L Tz,
ERI2T: o0E A DRMBFEYF / 2182 (Table
1—2, Fig.27)

74 7 28 (Cymothoidae) SHEY A / a,Nv
Nerocila acuminata® 7 7 4 4 O RBARE~DEF 412
X%, AROGFERIGEEME—I3F DTS L
HFEL T, ORI ZNZNA2 5o
V2.2em, M GFABEE) 2 BAEEL) &
DETRE WV, EHICH 2 BEEROEREHCRST
Ay FIVHRCEVIATE T3, AEOARETH
% % 4 /) ZRhexanella verrucosa, 3 ¥ FY 4
I Irona melanosticta’s £ HEN L Bio T 5,
ERIZS . v OOEEAE (Table1 — 2, Fig.28)

HAHOTRLHBEO Y v 2 OME X VEE~OH
Ric k3, FEEFOMBIIEIERAE L Btd o B
L Twa, WRIZARZ2L5~5.0mTofEL (AL
Bh), MM TAE 4. 2X12.5mlaT (AL
BA) BEPEEINTHLE, BRES v o X BRI
CLPTLEELNTW S, BEROBAK L DD
BELROONTWDE I &, AEEOEIRICNT
BEMEMFAZFVHLOLFEME N T L 37,

mEB, AEEICDOTUIY Y T EKEQHEMFIC

EALTED, BEBORERY ¥ 21t 25T
LEZPFEPTH B,
FERBI29 © 7 ADBKR (Table1 —2, Fig.29)

R B 12 Flavobacterium psychrophilum <, 20°C
B O B B KIRIB IZ AT 4 2, RO I7H EIER
PRI CH B, ZOMTHBOKE, i, ¥
i EDRFOET 5, MESICRERORRES RO
53 (AEHE), &EOWINO AL S TEEY T
HHEEL, FETLORDEEORERFRALL>T
Wi, EAEOWIT D 199645 EHD & FAEDR o1 D
b, Kz 6 A1 Ho 7 2 ja@isniicmizvwk
D WD - BT R L v, BRI Tlask
WA E LT, MR 7 2 OERUS X % mdi g
W OARE, PHEERSICE T 208N EIEE, Bk
EERE 7 ) —HEOGR G ExERL TB Y, 2004
LR AR OB EIZHE IS L Tw 3,

EFIS0 . 7FDRHEFR (Tablet1 —2, Fig.30)

JE IR B 0 9E 52 B Aeromonas salmonicida T &
37, WERRERIC B 5 NS ERERPEMNT, B
MmbRET2, REEHMIHF LK THL, FFa™
Carassius auratuss® 2 4 Cyprinus carpiolZ bR 5

Table 2. Ugly-looking abnormalities due to noninfectious or unknown etiology of wild fish and shellfish
caught in the coastal or inland waters around or in Yamaguchi Prefecture from 1973 to 2005.

Fish or shellfish

Symptoms Figure ) e - S e
No. No. Abnormalities Spem‘es English Location Notes
and size name and year

. . - - . Mugil . A creek in Hofu photosynthetic

31 31 red coloration of skin cephalus mullet city: 1993 bacterial growth
Kareius stone rellow coloration of fat

32 32 fatty degeneration bicoloratus Suo-Nada: 1994, 2001 ¥ ] o

flounder in the lateral muscle
TL: 22-25cm
Plecoglossus JR
altivelis ayu Kotoh river: 1990 artificially produced
P . N N fish?

33 33 lack of dorsal fin TL: 16-20cm
Acanzh().ceplllus black Suo-Nada: 1984 grtl{f}mally produced
schlegeli porgy fish?
I3,

, Pagrus red Aki-Nada: 1992

34 34 osteoma major seabream lIyo-Nada: 2000
TL: 25cm ¥ )
Acanthogobius

35 papilloma SAavimanus gobie Suo-Nada: 1981
BlL: 12cm
Cy‘? rows carp Saba river: 1992
carpio
Plecoglossus avu Nishiki river: 1989

. L altivelis ’ Shimada river: 1989

36 scoliosis
Lateolabrax Japanese Suo-Nada: 1990
Japonicus seabass Aki-Nada: 1992
Platycephalus bar-tailed C N ciae 3
sp.2 flathead Aki-Nada: 1992
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Nz, WAORORAMKBICEIT 213 E A EDFRTH
By rauy 7 chot, AR TIXI4E L1975
FEOFICEBHMCNFHE~T 78V HE2II LD &
LT OFEANICRFRATL, FEETORE (K
BEN, ZOBIZBEEICES ETEFEETR N,
FEFI3 - RS DERDOFE (Table2, Fig.31)

HHHEDONERMEIIECT R 7 DR THIEL,
ZOMBEEROOIEN LD TH B, RESTIZ
A D MORNEIRKEEI T, KPP OBEHFBREIIHEN
237 <, AETEHEREOAR X 2 KEHEE CETL,
BEAEBEORETH- 7, BRI AEEROXR
DHIZFRGAYF 28 o7 L H ISR Z 2EEIEAS
NzEebic, MEDMNBEEDOREDLHREL Ty
72o AT DEFRICHTE L Qo BRiEr»oME
WERRELICEAREEZRL, REIIEFN2 X3~
6 mT, BRI LA QR 2 Bl L & 10fEREE
WL Tl (AGH), 208 h0bDH%<,
HEEEE L, o8 - BRI X 2REMERTD
BT, IO OBMENEEE I axF v LFR
(Chromatiaceae) 2@ 7 2 Ye& il B Chromatium
minusic & BT WY, kB, T0L)RBEERR
ERERRE S ICHR L,

FEfS2: A2 HL A DHAAEIHEMY (Table 2,
Fig.32)

4 3 L 4 Kareius bicoloratus® 5B M ISR
BRI TR IRIH & D FE L L #E L %
YDTH D, A LA IENZERE L CREDZE-
Jf, Wb LA TESICERICERL D, B
BEEPDAR L 2 IR v A 7 S Tl s 6
bENSPEED 2 Y IR Z % (Fig.32—a),
PIBHT 2 t 2L HEEa» S BBE R T2 REXT0—
SWW@%%Nﬁ#méﬁ@m%wktfyﬂﬁﬂ%
(Fig.32— b, £), ¥EL =RBHMHREERIE> S kM
e, R ICIRAE S % B H o IEF I
BRThi bkl Tws (Fig.32—b, H), %lﬂl]"rl
KENITIE7 L —7 — BB o o b, WEC
15— wm®%ﬁ®ﬁ*wwﬁ4ﬁ7vﬁﬁﬁﬁﬁ%§
NBIEWHB, BUBHERAS 75y 7 BRAET
BRHHERINDDS, AREAICEIAEE AT
Hoto, AEGNE 260 & b BEfEDFI LTI
BL72bDTH B, WEEHE,SOBEEMY BRICE -
TH DR TREBRIA T LARBE-oTINE)
BEERPRLZFEINZ LD L TH o, BIEA
DIEMBEZERER L 282 is L gaolls
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LEEINTOEMY, BEAL O H LA DHEITIAD

BZoTRBDTHS ),

FEFISS : 7Ab LV O4 1 OEERIBE (Table2,
Fig.33)

1967 — 19694E 3 4R, LI A#ERIGRE L v & —
T10—90% & ERTEHEE K 7anEEsns’,
FHEAIIDFIRRESHFEH LOMBE L S 1,
WA EBRMTON A BERREEHETE T, FHEX
B7o2BHBET2 LR TERb o7, Z20%, £2H
DEWHEESTORLAIDL I 72 PEEIN, 7
AN Z OFICIEEREOBEOMRPRE 2 D2 D
FFERRINTVE LT, 90 ADSEEERLD
MHREBRTIEN LR, <22 W HITS
NTHEIN TS, 70841000 RIBE
OMEFNZ AL 5 2 LBFERE 72 EH U2 L
o,

FEfI34 : v 41 DFEE (Table2, Fig.34)

< &4 OBFHEBICHIE L Ty 3 MBI B IEHSTL
ENEHLOTRIELEZ SN TWEY, BlEEEL L
TUEPE X ORI I s, BEOFTIX
B 5 — 8 MBI IZIEP I 7311 X 12~ 4 X 8D
KEIRBESATHE, Z0LIREBEEY AU
T3 ¥ F 7 F Trichiurus japonicusTH & { BZ 3 R,
ZFNBEL {Ekn,
fEI35 . v NEDILEEE (Table2)

FVEIEES T & 2 FLEEDS v N E ORISR & 7
bDTH 5, ﬂ@@%&%uum&mﬁ%mﬂ VN
ERLOTRERZEEICETLZLOLHED, Z0D
%ﬁﬁ%@#%jn7ﬂkkéﬁﬁn% 1960—1970
FERICHFEPZINETEH I L, BRGS L DRIfRYS
SEDLNTRERME L o7, BB Y 4 VAR
RSB SN T 2 5 FHREFITIZERII L T
W,

FEGI3G : BB (Table?2)

BEOMNBEEXS C OB TCHoN TV 5D
A%W%hy&—«%:4 T, AX¥, waF

N Mz
o=

@ﬁ@ﬁ@komfﬁ,@fw,%ﬁ-m%%Mﬂ
SEERMER Z, FRE A RERE AT & A DR, MR 42 Sk 4
RERDBEZ SN T B0, RE4 AW TR
INEDEITDWTIRIEE A EBMEHITh kb o7,

il B

BRRAPIREBIR IS SR OB & ER I B



LTz e ) 218, RIFHEOE R o O R,
MERORNERE L AL VBOTEL DR ES
Wizt L oBILEL EFET, 2ofl, F4E
HeRREEREROEMEK, HEFEOfpRHYES
G DIFRIHEZZZ I, £, KEFEUBER
BOMKENIR L v ¥ —OMEBICIIEADFHERE &
DA, FERSOHEBICB T 2 EERBEROINES
R CEB R W R, IS DL IS L
E

51 B X #
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Fig. 1 Glugeosis of the ayu. Arrows indicate white small cysts formed on the skin. Traces of detached cysts

are also seen as red spots on the skin. Inset: Spores.

Fig. 2 Microsporidian infection in the amberjack. Arrows indicate cysts formed in the lateral muscle. Inset:
Spores.

Fig. 3 Microsporidian infection in the greater amberjack. An arrow indicates a cyét formed in the lateral
muscle. Inset: Spores.

Fig. 4 Microsporidian infection in the kuruma shrimp. Arrows indicate cysts in the loose connective tissue
under the exoskeleton. Inset: Spores.

Fig. 5 Microsporidian infection in the southern rough shrimp. a: Infected shrimp (arrow) displayed reddish
coloration and dull blackening on the body surface, and also displayed milky or cottony appearance in
the muscle. b left: Affected muscle (arrow) is opaque and white similar to cooked shrimp muscle. b

right: Spores.
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Fig. 6 Microsporidian infection in the whiskered velvet shrimp. Abdominal muscle lost transparency and

become opaque and white.

Fig. 7 Microsporidian infection in the greasy back shrimp. Abdominal muscle lost transparency and become
opaque and white.

Fig. 8 Skin myxobolosis of the mullet. a: Many white to reddish cysts are seen on the ventral skin. b left:
Cysts formed on the scales. b right: Spores with 2 polar capsules.

Fig. 9 Myxosporean scoliosis of the yellow tail. Inset left: Masses of cysts taken out from the brain cavity.
Inset right: Spores with 2 polar capsules.

Fig. 10 Muscular kudoosis of the blue drum. Many white cysts are formed in the lateral muscle. Inset: Spores

with 4 polar capsules. Giemsa stain.
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Fig. 11 Muscular kudoosis of the black porgy. Many white cysts are seen in the lateral muscle. Inset: Spores

with 4 polar capsules.

Fig. 12 Muscular kudoosis of the bar-tailed flathead. Small brownish long oval cysts (arrows) are seen
besides large round white cysts (arrow heads). Inset: Spores with 4 polar capsules.

Fig. 13 Black spot disease of the ayu. Arrows indicate the cysts formed on the skin. Inset: A metacercaria
liberated from a cyst.

Fig. 14 Liliatrema infection in the rockfish. Arrows indicate the cysts formed in the lateral muscle. Inset: A
metacercaria liberated from a cyst. Note the lily-like mouth part (arrow).

Fig. 15 Gonapodasmius infection in the red seabream. a: The cyst is opened to show the inside. b: The long

yellowish thread-like hindbody (left) is filled with numerous kidney bean-shaped eggs (right).
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Fig. 16 Didymozoon infection in the three banded sweet lip. a: The long yellowish hindbody (or bodies) of

the worm is coiled. b: Thread-like hindbody (left) is filled with numerous kidney bean-shaped eggs (right).

Fig 17 Didymocystis infection in the blue fin tuna. a: Cysts are formed on the gill filaments. b left: Two
hermaphroditic worms (arrow heads) liberated from the cyst (+*). An arrow indicates the forebody
protruding from the hindbody (HB). b right: Kidney bean-shaped eggs.

Fig. 18 Scoliosis of the Japanese seabass. A cyst (inset) containing the metacercaria belonging to the family
Acanthocolpidae was found in the brain cavity.

Fig. 19 Trematode infection in the finespotted flounder. Numerous brown cysts are formed on the skin,

especially of the fins, at the blind side. Inset: A metacercaria liberated from a cyst.
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Fig. 20 Tylocephalum infection in the ark shell. Infected lesions are seen as red spots on the body due to the

hemocytic infiltration around the cysts.

Fig. 21 Anisakis infection in the spotted mackerel. A cyst can be seen on the liver (arrow). Inset: A coiled
still worm (left) in a cyst and a liberated active worm (right).

Fig. 22 Calliobdella livanovi from the Japanese flounder.

Fig. 23 Pennella infection in the saddled weaver. Worms (arrows) are hanging by inserting their heads
into the host muscle. Inset: An adult worm. An arrow head and an arrow indicate a head with root-like
processes and gonad, respectively.

Fig. 24 Pennnella infection in the tiger puffer. b: Red parts of the worms (forward from the arrows) are the
inserted head and neck in the host muscle. Color of the juvenile worm (lower) is red different from the

adult (upper).
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Fig. 25 Sarcotaces infection in the short fin lizardfish. a: Three cysts are seen in this picture. b: A female (left)

and a male (right) liberated from a cyst.

Fig. 26 Thylacoplethus infection in the mantis shrimp. Pleopods are mainly infected. Inset: Low magnified
externa.

Fig. 27 Nerocila infection in the black porgy. Inset: A female (left) and a male (right).

Fig. 28 Fungal infection in the mantis shrimp. Pleopods and gills are most sensitive to the fungus and affected
areas are usually blackened (arrows). Inset; hyphae (left) and spores (right).

Fig. 29 Bacterial cold-water disease of the ayu. Ulcers are formed in the lateral muscle. Inset: Flavobacterium

psychrophilum from the lesion.
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Fig. 30 Ulcer disease of the deepbodied crucian carp. A large ulcer is formed in the lateral muscle.

Fig. 31 Red coloration of skin in the mullet. Red color was produced by the growth of a purple sulfur
bacterium, Chromatium minus? (inset), on the dead mullet skin under the almost anoxia in the
environmental waters.

Fig. 32 Fatty degeneration in the muscle in the stone flounder. a: Brown patches are seen in the peripheral
region of the trunk muscle at the blind side. b left: Lateral muscle is removed to show masses of orange
colored degenerated lipid cells. b right: Low magnified degenerated lipid cells.

Fig. 33 Lack of dorsal fin in the ayu. Lower two specimens have no first dorsal fin.

Fig. 34 Osteoma in the red seabream. Middle parts of 5th to 8th hemal spines are extremely swollen.
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