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HRABAEBOBRRE, FEBICH T BEESORY
— IRV A SEEVOXDEEDHICDOVNT—
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ESHRELY - EHFEp Y - R

DO K RERS AR v & — W PIHEOKEERTSERT, T 739-0452 i B H i ALA2-17-5
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DR B RFER G EREMIERT R A T — 3 3 >, T725-0024 5 B IEAT EHTHERT 5-8-1

Z2 B  EINREToR T LEEORR (BRE, CFHE) T KEBEOLSY YU IH
(enN<ZHERYFTIF) rax (ary7HLYy V=7 ICX W BRENLELOEEEH
NTzo WRE LEE, BARETERE X U A A BEERISICTER S T W B b o8
T, AL D ANTHEICER SN TR OB FTHY), 94 Tt MECKIDEED
EEEEZHL2ICL, T2ICALNL AN REEN & OBRICOWTER L2, A TIEE
QSHEDMEZMERL, FDOA LR FIFHEIIOVWTIIeY*, JaFYEy, THEY, Vs
OE27, Ry 75%EOFNAEE AL D2, BWUT, K27 FHITMBEW A S KiF4m FEE T
TESL, 7020 314m 2 TRICKA Y YT FHIVIENETOAi L7z, L L, FHEMESLE
REMFETIE, ETORBEIIZZ O, ZOTFHROEMZENSLCHEERISI R Y 57 SEPETE
L, HiAEOTEEMEEILE L TWABE AL LN, ALHELTIR, BBkl - e
T & L L AR AT S TS, BRICEAREILE (REERD) ClRIEN TR o w8
MARED LN, 70 ADEFIIARRTH L PHLEDSRE L T e B OBREE & fik o %R
RIENT L7245 0, SPIKEDR VIS Tk > 40 SHEOTPIHEIRE 20, EREs R X
WM T 7 U A DOFIHWEITKE L e HMEAA A & D 572,

F—TJ— R DTN, HEEEY, Ry IE, su X, EES

1

W LIN R O W R E WEIEBR RS 2, MU CEE LR EREENEEE AT AT, HRLLAS
B 7% BRI X 2 BRI L TR TEES TH 5, MAPIHETIE, 0 CRIERFERRERAAIET LR
FERIZS EREBEmI LD, SRAMRICE & SNEGAL bz (N XK EEM 2T &R, 1967 © #E 4 i
KOKFERTFERT, 1974)0 Z DHDIEEHAREIEANDE TS & o> THRAETIIKREOUEL A SN, T~ EHF
OEL D LFOMESNL L) 2o (M, 2014) A%, —F7 TEMRARHEIEL O AT A3 W A i
ARNFTRELFL SN T WD (Yamamoto, 2003 ; IH - JEH, 2012). F72, MEEWHEE KEEZ L
TENF > TV LINHETIE, BIFOIFEFHREETH L THED OIRPHMEDLS F#IT L Tnd (K
FEIT, 2007 3 KA - faFF, 2010)0 TR CULERBUE 2 BEBE LT O IE R M0, BB S8R 0T 51
HbHEEZHNTWEKIROEINZ FAGRNZ N & FARISH - Twa (LR, 2003 5 &5, 2003),
INEDHEMRIIREHTH 575, BitEOmEORA (B45, 2006) 2, WHAMMET A TOHEY
ANOBFIREIZE T A (BRIES, 2006 ; MIH - 7, 2013) ML TWb,
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COEIBEFROL LT, AERREZEETWHIZREHML, HRICETAILETHWE LIE
WE=2 ) Y ZOEEENSBASN, EHIIOVTHEL 0T 27 MPBEILTWS (RS, 2011
SR, 2011 5 AR - P, 2011, 20O—FC, EHOBEORIUCHT 28|, TobbInF ToRY
L) & EHOLEALDBEZ NS % ) Z TR R GIERIERESARLTB Y, BEHOECOEMM & F
kFMEHED L) 2T, REGEELE Lo TWD, TOL) NS, 4 OFLEAAKILRLIRIIZE O #ilk
WCHED IR L, ESOBIRICOWTIEEZ IR IEMERRLSE R LER L T T &id, RN 2RO
BEEIIND ) ATROTEEELEZ 5N D,

T N i C AL i pE BEAEAE ) O 7 < & Zostera marina D iﬁ%ﬁ/ﬂit FOEEFMEEE DL CRRAS
TWED EOE N~ Y HA Y 5T 78 (Sargassaceae Fucales) \ZBT ARV F/oavy7HL
v = 7% (Lessoniaceae, Laminariales) (283 % 7 O X Ecklonia kurome % O RKIVHGHEEZ X 58550 V7%
OIIET b0 wrERRR RIS ﬁ/ﬁéiﬂ,é h%@(ﬁ&é"“%li SRR SN T~ ER L & D
T O IRFERBE O SHIEIZS S L, AWAE W IR EBEICB W CHO EELREEZH- T 5 (F
H5, 2010),

W2 BRI R FEFEIG CTA LT ORR2WHERETE T CAF L, ZUIHSRLLTENLD
WEEEDSHE I3 5 B3 D KF - ﬁ”ﬁﬁ’] AR ISR SN, ZOEGOREELZIEL T 5 (55,
1985) 0 &% 5 1E 2L E T WIlR& MO MRS 12 BV T4 2 B O ERERA & i L C X 7225, 20
B2, No oz 799y FF—48 L LTEZOEBGOKFN - HEMRIZA ) IZOWT S REZR R Y {832 L7z,
RIEETIE, WA AR O B O BIRETE - BEERGNE X ALY () SRS TwEkr 5T
FHE 7 U XOEL E R, BN TR N MEMAEOEERHEIZOWV ?H*Lf’%%% EhFLw
72o ZLTC, INHOEEMEIIASNLEAINEE, TNOPBRSNLERICH HEREEN & OMKRTYE
L7z, THCEDES MR, ERLdEs kw‘%zs&%@a?nﬂﬂ&ﬁ«lﬁ@aﬂﬁk LT, FES0 NN
GAEFFEHE L OHEORICE T A1HRE L TEENH L EEZ S,

MEERE

R BI BESOFTAE, WOEOTEE (WHT) BLORRE REEBERER) 1I2BnwT
20104621 70 520134E3 A ORIICHER L 720 FEETIE, REILFEORE (St. 1) &M% (29 %, St.2)
W, BLOBER RO T4 (WX, St.3) &~V T (St.4) OFH»HT, BREERUTIIAS (St5) &,
WICTH S X~ LIFENZ/AE () OFy 27 )8 (St.6) BLUNFE (St.7) OIPHCHEIEL 72,
FRMEOIEMTIE, By 8 (St.8) LAy BT T 25N (AR TRy 82 EIFFR, St.9), b
T~ (St.10), ¥IVA ¥ (St 11) Oapfrx i e L7- (Figs 1, 2, Table 1) BBEAH B L O EMIKE

E132° 10° 20 30’

20?_ d

Heigun Is.
lyo-nada Sea
@

3,4

Fig. 1. Research sites of Sargassum and Ecklonia beds around Heigun Is. and Yashiro Is. in western Seto Inland
Sea (Iyo-nada Sea and Hiroshima Bay areas). Locations of the stations are indicated by numbers.
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Fig. 2. Diagram of each transect (Tr.) in this study.
Table 1. Locations and survey dates of 11 stations of Sargassum and Ecklonia beds in this study.
No. Is. Site N E Date Characteristics
1 Akazaki 33° 49'00.5"  132° 12'20.1" 2, Nov., 2011 boulder, inter- to sub-tidal
2 Hei | Kohna 33° 47'452"  132° 14'31.5" 22, Jun., 2012 artificial subtidal reef
€igun 1S.
3 g Iya 33° 46'01.7" 132° 15'24.3" 3, Feb., 2010 boulder, inter- to sub-tidal
4 Matsura 33° 46'16.1"  132° 15'17.0" 8, Jun., 2012 natural subtidal reef
5 ) Oh-bana 33° 54'36.4"  132° 24'32.2" 27,Jul, 2012  rocky and boulder, inter- to sub-tidal
¢  Yashirols. Tokkuri-bana  33° 54'53.0"  132° 27'54.1" 23, Jun., 2012 rocky and boulder, inter- to sub-tidal
(southern coast)
7 Hagi-bana 33° 55'02.5"  132° 27'46.0" 23, Jun., 2012 rocky and boulder, inter- to sub-tidal
8 Matsuga-hana 33° 57'06.1"  132° 26'18.4" 10, Jul.,, 2012  rocky and boulder, inter- to sub-tidal
9 Yashiro Is. Matsuga-hana 2~ 33° 57'05.0"  132° 26'09.5" 27, Nov., 2010  rocky and boulder, inter- to sub-tidal
10 (northern coast) Hiramatsu 33°57'01.7"  132° 24'48.2" 10, Jul,, 2012 artificial subtidal reef
11 Maruishi 33° 56'44.2"  132° 24'29.0" 19, Mar., 2013 artificial subtidal reef

AT LW 512 BV T, St 145 St 7IFFikc, F2RMEILREICAET % St. 8205 St 11EIA R
BICHLTWwa (GEFHB, 2010), SNHOFEMD S B, St. 1, 3B L0 St 5~91%, MIRIZZEEE L 72w
bwd (5] b L CIFNISEHET 25T, RBoBHIED L I F i+ 2 e, #i
A SEER AT TR EN TV A ES 2 AR & L, £72, St 4TIRBIEN OWREICE R L 72 A
(BEHE) Rl s -msa st e Lize ZAUaxiL, St.2, St 10, St. 11T, ¥ L AT
D=, & B KEW A Z AT > TALRSTER S 72 NDHE RISTE S N7z 3 2 A R & L7z,
EOFEI, REEOREERRERINTE =5 ) » Z7{fEEHEE (€=5 ) 791 F1000) DY
BB DI A~ b7/%7b&<ﬁ#% 2011) ICHEL L 720 b b, FRAEHOMEE T, WA
Wt LU & 72 B &9 i A IS A AR % 38 U 720 s o S i A0 s 9 2 J il o BRSE (1
fR), BLO¥SIZMEORR (FIR) Hﬁt L7zo MIFRIZIHG > C ERR - TEREICH % M2 @&\ CRl%EH
@ﬁJWL (50ecm 3 L <1 ;t1m) R L, M ERRET A MEIIGAENROEEO105 DOIE % B
SLAS, M CAMIC IR RS AL, KDV TR R L7 BRI
ENDH% e, *Z#EP‘L\EKOWJQ?R, PP HBL L - A 58k 9 5 L L B IC, FELWELEE IOV IR
BRE (%) % HBUC L WEIZ L7z IKHEIZOWTIE, WERERN~ =27V (EEEANEERERS,
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2006) DOREHE K IO E, A ot (FHKUL), BB GHR—KAOH), KEE (KA
—ZRLA), N (ZHRLKR—KRR), B CREA—HFHEAEDONLHE), B RFrhEobi
) XA L7z BRAIZDOWTIE, FEDSIICHE L T A a el oXInHE R0 T, Al &
LTE LD/, FHOKBIZOWTIE, W ERETREEBOBRN IS TR T S N7z 4ok o Eaz
F=y XY, FNENOMEMORE ) OMIED T — 5 2B, RIUKH % 35 L L2k (CD.L. KE)
IZHIIE L 72

1. BB

RHRATIE, Do & DRI, 1BHE37H, ALE39M, AET8SHOMRE LR L 72 (Table 2), 72721,
HUTE, BT, BUTOSEIHERBELH ), COLGHEMOEIEEINTWLEEDLH 5,

0L, BHEOMBERE LTEERR YT I8 (b HEY ST IF) 1200w TiE, Y0¥
2 Myagropsis myagroides, ' ¥ % Sargassum fusiforme, > % €7 S. filicinum, x> %7 Z S. fulvellum, A
VEY S hemiphyllum, 7 71%€7 S. horneri, / 32%'V)E7 S. macrocarpum, +77 €7 S. micracanthum, %
TONNFE TS muticum, XV <Y ET S patens, < A )T S piluliferum, 7 I +F /% S. thunbergii,
IV EZE NF S yamamotoi, T N7 E 7 S. yendoi DV1AFENSMER S NTz0 T2, a0 7THOMIX,
TERFE & U CEEZR 7 0 XD, —4E4ED T B A Undaria pinnatifida & 7 )\ € Chorda asiatica b HEL L 72,

Table 2. List of macroalgal species observed during the transect surveys at 11 stations. Species names are referred
to Yoshida and Yoshinaga (2010)

Heigun Is. Yashiro Is. ‘Yash‘iro Is.
(Iyo-Nada)  (Hiroshima Bay)
1 2 3 4 5 6 7 8§ 9 10 11
Chlorophyta Monostroma nitidum | N O
Ulva pertusa 7T AT ORNORORNORNONNONNONNG
Ulva spp. 7AYE H7A0)E) O O O O O o O
Cladophora spp. A THIE O O
Caulerpa okamurae THAT XS @)
Codium arabicum F NN IV O @) @)
C. fragile I @) O o o0 O O
C. subtubulosum VAN O
Bryopsis sp. N ENE O
Phaecophyta Ectocarpaceae sp. 4 3 Fof
Sphacelaria sp. VAN /A8 O
Dictyopteris latiuscula YN T O O O O
D. prolifera ANTYNK @)
D. undulata DAV CAY S
Dictyota dichotoma TIVIH @) o O O o O
Rugulopteryx okamurae TV TIY @) @) O
Padina arborescens 7 ITFT O O O O O
Pachydictyon coriaceum )% 73 @) O
Zonaria diesingiana IRATF o O
Chordariaceae sp. F < EF O
Ishige okamurae o O
Colpomenia bullosa Iy E O
C. sinuosa 7rua/) o O O O O o O O O
Hydroclathrus clathratus 51 T X /1) O O o O
Petalonia fascia A Iy ) @) O
Scytosiphon gracilis 7 AN Y E O O
S. lomentaria HYEY @)
Cutleria multifida v g LAFE O O
Sporochnus radiciformis 7 Y") O O




(Table 2 continued)

Ry ¥ T IHEE 70 A DOEE S

Heigun Ts. Yashiro Is. ‘Yash.iro Is.
(Iyo-Nada) (Hiroshima Bay)
1 2 3 4 5 6 7 8 9 10 11
Undaria pinnatifida 771 X o O O O
Chorda asiatica Y IVE @)
Ecklonia kurome VA= o O O o o0 O O O O
Myagropsis myagroides Yauxs @) O o O O O O
Sargassum fusiforme SV O O o O O O O
S. filicinum VYEY @)
S. fulvellum RIS O O o O O O O O O
S. hemiphyllum AVEY @)
S. horneri TAEY O o O o O O O
S. macrocarpum Ja¥) ey @) O O O O O o O O O
S. micracanthum FNrEs O o O O
S. muticum Y RNNFEY O
S. patens S A3/ @) O
S. piluliferum AT T @) o O O
S. thunbergii NI F O @) o O O
S. yamamotoi ILESERFF o O O O
S. yendoi TV RNYES @) O
Rhodophyta Pyropia sp. T/ g O
Dichotomaria falcata |
Amphiroa anceps =7 @) o O O
A. zonata TANT =) T @) o O O o O O O O
Corallina pilulifera S)RSPA o O O O O
Jania sp. EHAX)E o O O O O
Lithophyllum okamurae [ O o O O
Marginisporum crassissimum ~“\') NV J1 = 7 O o O O O O O O
Corallinales spp. (crustose) 4 > TEH (HEH) o O O O O
Gelidium divaricatum | A @)
G. elegans ~ 7 (ORNORNORNONNONNONNONNONNORNG)
Asparagopsis taxiformis HE¥T N @) @)
Gloiopeltis furcata Z7oua7/7) @) O
Halarachnion latissimum A A 7] 7 X = @) O
Chondracanthus intermedius 71 4 /1) o O O
C. teedii xR o O O
Chondrus ocellatus VA @)
Grateloupia asiatica LHT N @) @)
G. lanceolata 7557 @)
Hypnea flexicaulis NI ALINT o O o O O
Callophyllis japonica RN MHAERF @) O
Kallymenia sp. VAt ) IE O
Peyssonnelia caulifera IYXAT AT @)
Peyssonnelia sp. (crustose) A 7/ 717 JE (7iK) O o O O
Ahnfeltiopsis flabelliformis 7 %7 /1)
Plocamium telfairiae 271) o O O
Solieria pacifica NN O
Gracilaria incurvata VAT O
G. textorii AN ) O O O O
Lomentaria catenata TV FF o O @) o O
Chrysymenia wrightii yErXFY o O
Ceramiaceae spp. A ¥ 2AF O O O
Dasyaceae sp. 7T O
Martensia fragilis TV ¥ o O O O
Chondria crassicaulis 2 @)
Laurencia okamurae IVTVY
L. undulata a7 O
Laurencia sp. V- o O O O O
Symphyocladia marchantioides 71 % 3 & @)
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2. RATHOBERSORFH

VIF, SFRRE (Fig. 3), BREBEEM (Fig. 4), FILEME (Fig. 5) OFNZNOFi4h oy sk &
WERAHA DR, BRI 0 T S E 7 0 X OWESA OMIEIIOWTHERD, K (Figs 3-5) (21E, 74
YR Tv s MEICEDIERL RS OWIEBIEORER (C.D.L KENEL) L&l KEICEDR
VEEOEAL R, HERES, EREES, KEES, NELTELS O 4B TRz, IO PEOEVRY
HHAZ B LERL, BEFFEUBEIHEORSVEREAEL L Lz, WTLoMEBIIBWTb %
OUEENMB L7225, HEIZOWTENEEZ LR T 25057 78HE 70 XDV TOARIRLT. £D
M DWFFEAFNTEE T 27— AP o 7285, BB EEATE 22 o 72 AR I DWW CUE LT O AR ST IS Al 2
B 7% HA % N2 72,

2-(1) FHEOEERS

St. 1 GRIF) OEREE, WIET 2 5 MRS F CIRIZERED L IEREED SR S, KigEIm #E F Tk
MK ABLIIRERC 2 Td 575, FNLIETIIAGE20m T TABICELIAATY (Fig. 3a). K> %7 7L
SHEAMH L, BT TR Y FD, KEO~Im AR T T EY, Ry F¥T7IBL0YVanEs)s, K
FE2MEIR T/ aF ) Es (Fig. 6a) 75, 4mAiATILEZ E FFHES L, FOEER IR A 25 T
IR ICBIZg S 7z, 7 0 A LEFTD ST E ClRL CHBLL 7225, R0 57 SHDBH SN < 7 B IKIER T
bALN, KFMmBEF THM L7ze L L, WEIIRY ST SHERET 2ET D E0ORNKN10%REE
ThHY, DAORSEFTIEPEN T IESICEFTTLDATH -7z (Fig. 6b)o K ¥ FHEIYET K
TS, LEOREMAM L 2RRICEDN Tz, MER BRSO OB 138 U Tk, o
> TEH (Corallinales) DA R TI0UFETH - 720

St.2 (M%) JEHIE, St 1& B L CHROMER DRI RE OHEIKA)IL A > TB Y, KFO~6m FTT~
EYHHLH (FHS, 2013), TOMEDOKEOMAIFEDOUERIS, FH2ER I ER S NG RO MO
OO AMEND ), B A Z0EHD 1 H10m BEOHEOBIRIZFEA LIPS Twiz (Fig 2).
DORIMOWPRIEL S O S (E) 3RATLSm BET, TR T B U/ N I F DY
LT/ (Fig. 6c)o M EOBEMOKIEIZL5~65mTHY), 70X LI LEZEFFHRASLNS (Fig
3b)o HELICIZFROWA D AL S, KIEMERLALCIX, 5 T A /) Hydroclathrus clathratus & 7 7
T /) Colpomenia sinuosa 5% <, 77 T A OPEED/INE W RBEE i % fP O 28 E40~60% THIIER L 72,

St. 3 (A+4) oFfE:, FIBEOEI2 HIMRICEER LA HA=E (WA LE) oNllich
D (Fig. 2), ¥ dH7z 0 3L THIKAR DM, KEIZDHOR U5 EBE~/NETRR S 41, 7KiE2.5m
THREDOHIKIZZEAL L 72 (Fig. 3¢). @M A <, 2O EETIE 74 /2 V4 Ulva spp. 735 KBEEES0% T,
F727F 7 4 U pertusa B UL 40% CTHILL, #IEHTTHTIIL Y XY I b /250Ky 5T T8
WoAE Lize WL T HEY, JaAXVEY, YYRIEZEORY T TEFHH LD (Fig. 6d),
St. ITRON &9 BT L OFIRGATIARHEFE T, K257 I0EOKFEICS NS < I L7z (Fig.
3c)o Z7URAIAY I THEREL, DI MBI L7z KENERELALO WS b IE S A B L 7228
WU THEIIMG L, Aoy TEHEEETH S E) N Corallina pilulifera 757K 20.4m OFEPIT50% O
AR GLER L2 DANE, 720, OB A, T AHTH = T Amphiroa zonata SR TS5 % 12 5E
L7z2DORTH -7,

St.4 (% F) &St 3OEHFIIALE L, BENIHERIOR T 2l RO/ O, KEE2m AT ORI I
T L7 L A 2 B L 72e ISR — MDA B TH ), WiRERE,SOES () IRAT
Im BET, OB THEBOER D b o 7o MR L OBIEH O KERPTIL0.6~23m TH Y, 71
A ORRE R OFEFAS 2 S M L, BiEOLEOR b B ALE F T80% LL Lo E VL Cofi
L7: (Figs 3d, 6e)o LAL, FREIVMEITIZZ 0 A FEGEL, HE TR MICH A MET/ a5 £
AL 720 E 5O, HETIHEMICH 72 20008 CTIE 7 7' 7 2L, WIREHRE & OB T
T100% W HEE LR L7z (Figs 3d, 6f)c ZNHOMUANTIE, ¥ T A K Lithophyllum okamurae % (% U &
LT A O 2 TEHEISEE LA S0%RIBZEOWE TE, ~ 7Y Gelidium elegans 27 /1 A, HEHiD
B TEHWGEONY N H = T Marginisporum crassissimum OBEDIRFITAIIZ10~30% 127 L 72
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2-(2) BREFEFROEERS

St.5 (K&) 1, #mICH L CHMEICEERLAAHTHY (Fig. 2), ZORIMHE TIAAKESM {ithE T
FEDE A FNLUEIIKELIom T F CHEEE RS SN2 IKE TH - 72 (Fig. 4a). b 1kl
A, FoYauE®s, GLESENFEOR YT FTHITEHOAE ECTES L2, A ETIEKE2.8m
TV 7 SHEEET0% THEY L7z, 7 1 AT O L2 5K 14m £ TEBAE S5 N7225, Kigkem LI
Mo, =Y auEs L a¥) e s pEETLILIEREE, BEE-ORKIEECTH o, 20 XDEE
HHFRB L L, 70 XDEELICH 2T 20 TWEDAHRED S (Fig. 6g). MMOWEREDOHE IR
O~ 27 DA CIZE L TR, Efioy >y T BRI EHOEEET A2y ad /) ED1H
Kallymenia sp. 237K 12m DUETHRK10%12E L 72,

St.6 (hvyzU&) & BRRBHEORBOMMNICEE N L2 G TH Y (Fig. 2), Mol
B & o TIdMD THivye FRAIIRE BT, A2m M CRIBBEMABRZEEBTHY, 2O T
HRHGIH & 70 ) B L O B SR GEAm FREE £ Tl T 7z (Fig. 4b) o Ak EOWIEIRTIRIC & 2 F 28,
F BRI Tl 2 O A DS R VHE CHIIE L 72 (Fig. 6h). F72, BEBEESClZ 7 ax) €r, Vo
OE7FEDORY T T TEPES Lz AR ORSA, S HEism oM A#EL BRI MY - TBY, %
DHEBTIETHARLT AN T H =) T, ) ENOPWENRZNZENI0~50% Th > 7z, EHiOT >~ TEH
WHEED, HBERKBEESODRETHE > Tz, F72, BROTHRLEM LTH = 7 Amphiroa anceps X
AN TH ) T HEE10~20% THIHT 2501 b H o 720

St. 7 (V¥ ) IE, St 6l L, MERICK LR & OBHESTH 5 (Fig. 2)o AEEDSEIIIAT 2> 5 KT
2m AT E THELRALZBRICHOREREL, 2L D iINIKE3 ~4m BE F CEBTFLOKREL 2Y, Zh
L) T IRRE OMFEIZZ L L Tz (Fig. 4c)o b ¥V FIXEBOMREICHEL, 7o xixkEiL 2
FEEOKIE0.6~1.8m 12 72 5 H I IR W E TR Lz, B L D IRWAIEICH 72 2 BERICIE,
JAXNEIEDR YT T TENEE LA, KiFEAm T OEE ECHEYZ 0 AP EWEE T L 72,
IO RXADETT L EBE TIIRROUEIZIILEA LR LD SN2 o725, / aAXY E7 OEFT 5EHEL
TRETOFREA SN ERROWEDIN T, SROERT Y IH oY » T H RS R AHES0%
THE, FREEBERO—ET~ 7 FHWE20% THIELL 72,

2-(3) EREIEAOEERS

EREIESHT 2ILEBE T, FM4E 0 CFE) oA HE L (EAS, 2005), 107 v EHIID
WL, AFEEAGISEITREOBEICL Y ERTLHEAMON TS IO - BAR, 2005), b
ENTURICZE S I L2 IRIIE 0580612 5 St. 8 (7 &) 1, RO 2 @i b E VBB H %,
St. STIXHIHTH b ZDOE T EFTHEEE, ZOTHTIIE#MAH.LE LAZKETH Y, Kigdm LIE THRE
WERKICZIL L7z (Fig. Sa)o @M Clde ¥ %, WIMFFE T2 5KRIm £TMrE 7 S0 B L72As, W
1Z10~30%REETH - 720 KE2mFTEN S/ aF ) T2 Ly u iy L (Fig. 7a), Wz &bes &
70% DL E D I B WA EAS T BRA T F TA SN2, TOMDWEETIX, IV 7V Laurencia okamurae
DHEREL0% UL LTI o e ¥ % £ L S ITMBLL, WIKWIE T TIZE ) e N2 Y XX IEO 11 Jania sp. %
O/NOFY > T HHED, ARZ60%FEE THEL L 720 F 72, iR Tl o & i o g
15m, ZKZEL.6m ICFRIE L2HA TR Y ¥ 8 7 0 ARMBES, YN X7 Dictyopteris latiuscula,
~ 7S ENENYIET0%, 20% THIFL 72

St.9 (Krsr$2) 13, St. 8DWHD/INERWEE2DIZEALEERICH D, St. 813 L HIHE 0 BT,
AT 2 B KEE2.5m F CHBAVNS RER A DR LRSS, 2L ) il TR K AR 72
(Fig. 5b)o VX, MNFEY, JauErs, YAYIITHEORYFTITHEPESLL (Fig. 7b), 70 X134
KPR F IO TE L LTHOTPIHBETLIORTH -7, ZOMDUEETIE, E) eoNhyHimH
V2 & 72 % BN CHEE30~T70% CTHIZ L 72,

St. 10 (eF~), St.11 (W1 ) TiE, IR LM IHn 217> TR L 2 A THE R ISRK S
N7 % AT S & L 7zo St 1000 AN LHEIZEFR A 2 SOVHE L IPIEN, SRR IC A/ VS OBTED 72
DICHBEEINZZLDOTH D, 3m B 5 15m OREOM T, EBEY A XOIH % B I 7 < R 3B R A
T THER L7256k ATB Y (Fig. 2), 209 LEO1MEOBEMICHHANM % 352 L7z I E oL
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DKGEHFAIZ2~14m TH > 72 (Fig. 5¢)o FA¥ ¥ T FHIZ/ XV T, TV FYE7EDKGFom T
THAOSNLAWEIZSB AT TH o720 27 0 X3 12m A L THOM L7228, 1L A EDEEINETSH
D (Fig. 7c), BEIIRATION TH -7z, fELIITFROLHEDSH ), FEITIEHETH 72, TOMD
HERE & L CIEKEE2~3m DA TY N X 7 39 EE50~90%, KiEI~12m DHEA T H /37 ) Gracilaria
textorii 7HEE30~40% CHIL L 72,

St. 11 N THEL, B i s & L PR IR S 70 K3~ 10m ORYREHEIR 2B W T,
13820~30m DT H A & AT > TR S NHEDS, 235 IS TFAT L CIE ATV 2 (Fig. 2). 4
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Fig. 3. Diagrams of vertical topography, dominant substrata and vegetative coverage
by sargassaceous plants and Ecklonia kurome on transects of the stations in
Heigun Is. (Iyo-nada Sea area). a: St. 1 (Akazaki), b: St. 2 (Kohna), c: St. 3
(Iya), d: St. 4 (Matsura). Transect survey was conducted on an artificial
reef in the subtidal zone at St. 2.

Coverage (%)
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Wi, REEKAIESATEN, WHO2O0MELE2 L) %E L, Wi EOBEHoKGEHIFIL2.2~
10mTH -7 (Fig. 5d)o HHFHOM EOKE22~3.7m QBT HE2 (Fig. 7d) ZE Lo LTS
T, RYFTT, ALY T TEQEENH L NIANEFAOMETIE, kb EHOKE~mIZINs0
KT TTEPEFTLOATHY, TNOLOHERDFH HEEIIMRA, o7 (Fig. 7e)o FRICEEATHIOME 112
IFROWFEAH . - 72 (Fig. 70) o MR LI 0 X IRL6F, ZohofEEs: LTidyIvFy
Padina arborescens, & 5 FE Cutleria multifida, 71 T X /), 72707 JVENRKILNZA, WINLHH
FES% LT Cd o 72,

(Fig. 3 continued) +2
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Substratum legends;
: rock dominant; - : boulder dominant;
[]: cobble dominant; [] : pebble, granule, sand dominant.

Vegetation legends;

Il : Ecklonia kurome; | : S. macrocarpum; []: S. horneri;
[1: s. fusiforme; [[]: S. yamamotoi; . S. fulvellum;

S. patens; B3 : S. micracanthum; . S. piluliferum;
: other Sargassum; H]]]]]]] : Myagropsis myagroides
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Fig. 4. Diagrams of vertical topography, dominant substrata and vegetative coverage

by sargassaceous plants and Ecklonia kurome on transects of the stations
along the southern coast of Yashiro Is. (Iyo-nada Sea area). a: St. 5 (Oh-
bana), b: St. 6 (Tokkuri-bana), c: St. 7 (Hagi-bana).
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(Fig. 4 continued)
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Substratum legends;
I : rock dominant; [l : boulder dominant;
[]: cobble dominant; [ ] : pebble, granule, sand dominant.

Vegetation legends;

B : Eckionia kurome; [l : S. macrocarpum; []:S. horneri;
[]:s. fusiforme; 7] s. yamamotoi; . S. fulvellum;
: S. patens; B4 : S. micracanthum; : S. piluliferum;

: other Sargassum; [ : Myagropsis myagroides
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Fig. 5. Diagrams of vertical topography, dominant substrata and vegetative coverage

by sargassaceous plants and Ecklonia kurome on transects of the stations
along the northern coast of Yashiro Is. (Hiroshima Bay area). a: St. 8
(Matsuga-hana), b: St. 9 (Matsuga-hana 2), c: St. 10 (Hiramatsu), d: St. 11
(Maruishi). Transect surveys were conducted on artificial reefs in the subtidal
zone at St. 10, 11.
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(Fig. 5 continued)
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Substratum legends;
: rock dominant; I : boulder dominant;
[]: cobble dominant [ ] : pebble, granule, sand dominant.

Vegetation legends;

B : Eckionia kurome; [l : S. macrocarpum; []: S. horneri;
[]: s. fusiforme; [1: s. yamamotoi; . S. fulvellum;
] S. patens; B3 : S. micracanthum; : S. piluliferum;

: other Sargassum; H]]]]]] : Myagropsis myagroides
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Fig. 6. Sargassum and Ecklonia beds at the stations around Heigun Is. and along the southern coast
of Yashiro Is (Iyo-nada Sea area). a : S. macrocarpum at St. 1 (2m depth), b : young E.
kurome plants (arrows) at St. 1 (14m depth), ¢ : vegetation on the artificial reef at St. 2, d :
vegetation dominated by Sargassum at St. 3, ¢ : E. kurome on a natural subtidal reef at St. 4
(1m depth), f: S. horneri on a natural subtidal reef at St. 4 (2m depth), g : E. kurome at St. 5
(7m depth), h : E. kurome at St. 6 (1m depth) .
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Fig. 7. Sargassum and Ecklonia beds at the stations along the northern coast of Yashiro Is (Hiroshima
Bay area). a : S. macrocarpum and E. kurome zone at St. 8 (2.3m depth), b : S. fusiforme in
the intertidal zone at St. 9, ¢ : young E. kurome plants on the artificial reef at St. 10 (4m
depth), d : luxuriant growth of S. horneri on the artificial reef at St. 11 (2.2m depth), e :
Sargassum vegetation at 5m depth of St. 11, f: poor vegetation at 7m depth of St. 11.

15
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z =B

TR LE ATRE 4 R BRBE ST DML ISR - €, AP - MEA RS R T I L d Emens, TER
INEOWHEE T, BER - SSCEMOR Y 5T G R KEF AT L CRIROEBESAERL, B
[ Clda > 7HBD 7T F A Eisenia bicyclis H31~3m OEFTZ, [ U P A Ecklonia cava 7%4m LR DR
B Ais % (50, 1985)0 HL L 7-MEseilA: o s Aot i, AR AT A 5B o 3 Bdgl C ik — %912
Ao, SEH - HIE (2004) EEBUZ BT DK - T 2 BB OEE & MRS A O BIAR 12D TERAL
fFoTWVb, $4bb, KFEMABEGEREL LCIE, AT PRE~IEE & 20T 5128 b %o Tl
FEERI R B O IBEEAE L, FAEBENREREEE L UL, KEOFERERIZE D 2> OLERH
BYCMHEDA: UC, FNENUI0 U7l ESTER S b & LTwoh,

W PR CLERA R B DY 5 A Eisenia arborea D35 i3T5 b DD, T XADH5AGIEA SN
Vo F 7z, RIUKE - EEEDOMEO R A RV TiE, Y A O b DSBS O X DKL i b
GFl - #FE, 2004) 0 Flp S (2001) &, L BEOFHE TN 72 17 O SE5BI i < B - BRI o i
A OFBE A 2B L, #EE 2S5 RKE3mBEE TRV D F, THES, JaF)EI DRy
SRS L, SHICENI VETMIC X0 5L Lize THERERL, RAUFFEORR
IZBWTHE, KBEICEIVEET LRI TEPSHICDI 7228, FAHEBIIL > CEUTLLE TS
7 DEENRAESNL D572 EEOFFED A ST,

INLOMEOERD 128 LT, MEHMOLEMEE L CHEN S OREHE - B e LR S (2001)
V2R L, ARBFZE TS & L 22RO BRI OME 24 THo 2 BTN L, FEOMEIZLY,
EHE LT TH > COFRHBUSER T 2 MO RBES R Y, Ko 5T THEOMENRLR L850
% (T - #9E 2008) F72, SFEHE S (2001) OFESEFIITONIOIIK L, KR TIIMEOE
BRI D 4 TH o 72720, HHFEETH )V FENEBORE VT 7 €7 OB (F1213EF) »oiddn
720, BOHICAZTEEZRLICRIAT 5080 7 SEORERY GEHS, 2008) LHEAL-720E Zhih
OFEOFEEEDO BRI IE S DENH o7 EZ NI, TOL) BERIAONLETS D, FhHo
(2001) DR L7z (SR ¥ T S5, EINICZ A X ] L vo 2TESMOEREEIL, KRB
ThAREDDLIENTE, REDONOTEMO ) b, T HROEHE - BSOMEL ORI EREICO W
T, DFICHREZMRET %,

St. 5 (k&) Tk, 70 AIEHE TS 200, KEIm LTI R 577 S, 2%
NUETIEZ O ADMEE L CTl4m THM L7z, 72, St 1 GRIG) T, & %7 FHIETKEIm DT
B L7225, KiEem TIEZ OB IZ 206 L, AKE8m DUEICIZ0Ai L e odee —77, 271 X13KEESm LL
FEICHDWEREL -2 0DEF L, R ) KE4MMEE TOfi Lze 2 S OFAH T R 5T
FCHEOFERLREE R D) B REHOEN DAL TWA, —H TSt 3 (fi+4), St.9 (Br#2) T
WA - BSOS IIKE3m URICIRE SNz TNOHOWEICIE 7 a x5 TA LN, FEARMIZIE
AR ¥ SHESEMCELT 22 LTV, $72, St 8 (s &) Tldkd2m DgEds s, i
JEDMPIREN AL T H4m BEEEE T2 0 X OB S WEINE A o 7225, BARMIZIE , 2 FY €7 L ORET
%o f:o

—IREIZ R Y F T FHR, sa X REh Y AL, EEERIE TabblBEEICERE Y, Fh
WX DB THRAESRE > T 5d Gl - 3k, 2004). 79 2B L7 0 XDEFRDEEL,
KRR ONE DO ZN210.6% (Maegawa et al., 1988) B L UM0.73% (WFLis, 2013) THLHDIIxL, M
BRI E CTOA LA v ) SEOBTHIENDH 2 L &b 2 aX) 7 OWEOEEFRFEE I
W ORI1.3% TH Db (FHE, 2001). AWFZETEHE SN2 O A DO L EWGTRKZE4m &, AR &
M D14m, [H L < HEITO25m (LA, 2003), =REEMNETO17m (K, 1998) &, BE#HE IiEL T
RUBTHDLEEZOND, 72720, St ITIEZ O XIEFFE THAT S EODZOREIIM L, AFIRIIE
LFLL R T AVWEEbN, /2, BT 2EAEEDOSL 10 (kT Y) , St1l (A1)
DNTHETYH, BROZ O ADTELRAEFWTHHKET, TOWEIZIE (St 10), &5\ ITHiLD 5K
% (St 11) LTWize SRAHDOHFITRI > TWAEEREDLNLEZ O ADEFRNEOERIZOWTIZHIZE
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By Do

P Eo & oz, ARy T S8, EATzax ] Ewvo 2R HGEIIA LD SN, FEEEE
DSt 4 (xv7), EREWEREOSL6 (FyZ7U&E) ,St.7 (NFH) TiE, Ay FUIHEIUXDEE
DKGEHE LT BHH A S N7z, St 4TI, Wi O R E K 2% M L 22B5HEo =i T OB I2iE -
T, zuR, JaX)Es, THEZHFHELRTROGA %R L7225, MR EICB W TE 7 0 A D
LENIEIZHAMAL, RWT/aAFYEZD, FHT7HETZPRD FEICHM L7z 72, St.6,St. 7CDH,
70 ADFELEFRL, WETOLYFERLS VIF) 2 FEETHR VYU SHOEFT T LD L LR
2 -7,

LAL, St.6, St.7I2BW\WTIE, 7O XMTEREIC, /7 aF) ErE0Rr ¥y T SHIZERZ P.OE L2
S, b 22hiE I E OISR LMD T TH - 720 48 (1985) 13, B T3IE - FiE
THEAOKE SR, HEA LOWEDH»SOmS (hE) 12X 2R E, 2 IR S N5 fgEiE oM
PR EOFEAMEZ AL T, $4bb, HEORNRLESIZLY), REOHHEREMIC L 2% - &
HEOWHARELOMEDOES WD RL Y, BEIVNS Y, TRDOBWIHIRLEED S T 513 LA
LCKBCTRGRIGEIET TS L 910% 5, TERNBEOMTIE, &r &7 IHEHMHIEEOERY 2
PEIZIE UT, M LEEOARIZH > THEZFRFITHIL, =2 A3k FT 78 LID S 5HI10%
EEOEOELETTHELTWS (5%, 1985), 2O L) REATSL 65 St. TOBREE MRz E, BT A
EHML AR AT A 7 0 A X REEORWEEITIC, o 5T THIE L) ROV
ICHHBL TR LAD LN TED, 72, SLAOMIREHRY & B L-RFHETIE, B Loms (tE)
WIS U CEMORENEL L EEZ5ND GEBH S, 1996 : Terawaki et al., 2000). = Z TILERBDOHED
D PRV EEIZ U AD, FOTICLEER LTI FHEHO ) aX) B2 PEFTL, 78 F 7 MR
EOFREZRLZIAMEBIETLTCVLEEZRAONL, RYFISHEOTTYL, —ELEDOT HES I,
ERY O SR CHVE L O AT ASEEE IR S, MA B OWIIAHANE ) B SN 3T WIEAT %% L CA
HYH (FHHS, 2006), St.4, St. 6, St 7TOWAEDTEESAIL, 70 A 2R ERETLERHS (2001)
2L BILBE TOMAEDREBESAFN L L TFERE2ERL Twb55, FHe (2001) ox Lz, K
DR L BN L7205 THIRMENC X D WML OFZENKELC b L) — A2 L5 272D LR
B2 ENMR D, RSO 3G & IR L 7 WKRHEIPHIC BV T, St. 4, St. 6, St 7IZA LML 2l
HEOFEAM ZEERED W AR SN BFNICIZZWES ) EBbhb,

NILHE RIS S N 2 A G & L7z St 2 (#i%), St 10 (kI <), St 11 (w1 3) Tlg,
WO AT S R ORSRE RS _ LIRS X DB S Tz, St 2 TIdukgE6m Tt THR A AT H
NTHBY, HERIZIEZ70x2LIVLEIERFOEFNRO LNz, HHEL TS St 1T, [F—OKE
WZZ7aXLILEZERIPHALTEY, St2TIE, INSOMDEE S L KERN ICEELRE 2L
& 7o Tz St 10D EFR A 7SVHEIZ2m 72> 5 14m FEE DRI WK ZERF Il R LT L OB S,
KYFTIIH, 7UXOEFVRRONVBZOHEIITNG K2 o720 72, St 11 TIIKE2~5m OF
FrllofE B2k, 7HEZ2HLE Lok sy T FZHOBELD A LN, 6~9m ORI OHE - Cldk
YETTHOETEIARTHY, 202bREDOENEIoT,

INHOANTHE LTI L TW200d, HEROPWEA KRR CHE FISFROREIHTI 7228 T
HY, FAHOBHRITEREEO S I THLHEINZ, SNOLDOWFI T O XDWEIME > 72Dl 2D
EFBENMEWE & & HO/NREIRDFER IS W Ell Lk o720 SO LI, TNO DT TR L
727 0 ASMEDL DS 2 5 FCEBHER W LR BRL TV D, 7 0XE, FROWH LIZ  wik
BoOEBERR F == 7 IROMEIZD AFEATWEETH S & SNb (FH, 1988). LorL, 3K
TR PR T 2 FRSEORE L RITL, 4~6FREORROH G CHH - AR, 1996 LN, 2003)
4 TEY, hERTHIET 2MlEN LV oL b/, Bli2, oAb v Rz A E
AR L2702 08A FIZS 0L Tz — 7, BREMFEO St 5T, IR E THWikET
JUAPRLNTzDS, EAR - EE FOFROWAE D IO L FEICA LD SN, LarL, St 50
F T, 2 a0 ADPEF T 2RI TH ZORENKL SNz WEOTRENL T 2 2 D56 % HlR S
% (Sl - B3t 2004) A%, EEERFENIFRE RET L7200 TR <, BRIE L MR O M O W B 350 & {2
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Fig. 8. Relationships (scatter plots) between physical characteristics (mean depth and slope) and vegetation (mean
vegetative coverage of Sargassum and E. kurome) of 11 seaweed beds in this study. Slope is calculated as
depth change / distance along a transect. Correlation coefficients and p-values (as in cases of not
significance = n.s.) are also shown.

LlEEDEE %o % (Hurd, 2000)o M AEIEEIR 208 CdH 2%, FRIZNEN 2 REEEOHR VA
BEMTE, &F2 P OICEITICEEOBENRD 5128 L, 70 X0EET AKET Tl T4 %o e
BRA TRV D $ 5o BE% 7 O AL O & B OBROMIHIE, SHOEE R EE
ThbENVZ D,

SIS O A ST B 72 AR F AR BB AR e F AN (BREET B ARGRES - I TR A A B
VH =, 1994) IZBWTCIE, R UTHOESGIIAT IR E LT, $70X0ERIET I ALE LT,
FNENHEMIZT) FbNTnb, L, TNEFTATCELLIIL, FYFUTHE 7O XOEFRIIE
ELOEEH->THEHRELTHBY, —HRNISELE R L TWD 2 ENE v, TORFOBEEEEIZ LY, (F
1BRY T T SHORTHRENLES 3D 575, 70 AOHEIZIZIZEI R ABIZR Y ¥FT SHORKZ
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Al O 54l BRBRBE R ILER A BREDT BRIRER - MR Eh ARYE > 4 —, 1994) TiE, #7
R ORRBERECEMBTIEIA T Y, TIALLORMBALNLOIK L, LEEHIICET 2R
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<, BREILETIEAR - BECHEK S N2 R I CEEFT TR E OMIRICELT 2720, 7 a0 X 0kR%
DEBRETFNFRROBZEEGTNIFZEAEmBAb DL BN L, St IIOANTHELETZ O ABHRL N>
o0k, WEIAE - FROBESIINA, REINTHL vz (CRREERE) HE 5 oHHm
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), ZUAPERLRLTVIOLEZ LND,
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Bl EET UL, RO TFIEF L 2 0 ABEORICOHBEZ AL DL ENTE b, PIHREIER
WYCAR Y T TN, WEEFIOKE VRS T2 0 AP EET DAL, 22 F TSN LT E B
BORTREMIZE 52 5N TR & BEEOBBRICARL TV b,

WAE, A FAX v vV P —S0FEREECATHE YAV E— by v v 7%, R b72 28
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Characteristics of macroalgal vegetation along the coasts of Yashiro and Heigun
islands, western Seto Inland Sea, Japan. — especially, on the vertical distribution
patterns of species of Sargassum and Ecklonia

Goro Yostipa", Hiromori SHiMaBukuro”, Akihiko MoriGuctr”, Masakazu Hori", Hideki Hamaoka”,

Shigehiro Takapa”, Tsuyoshi Tamaka”, and Aki Kato”

" National Research Institute of Fisheries and Environment of Inland Sea, Fisheries Research Agency,
Hatsukaichi, Hiroshima 739-0452, Japan
? National Research Institute of Fisheries Engineering, Fisheries Research Agency,
Kamisu, Ibaraki 314-0408, Japan
) Yanai Fishery Office, Yamaguchi Prefectural Government, Yanai, Yamaguchi 742-0031, Japan
Y Fisheries Infrastructure Division, Agriculture, Forestry & Fisheries Department,
Yamaguchi Prefectural Government, Yamaguchi, Yamaguchi 753-8501, Japan
% Takehara Station, Graduate School of Biosphere Science, Hiroshima University,

Takehara, Hiroshima 725-0024, Japan

Abstract Characteristics of macroalgal beds composed of sargassaceous plants (Fucales, Phacophyta)
and Ecklonia kurome (Laminariales, Phaeophyta) were surveyed at Yashiro and Heigun islands in the
western Seto Inland Sea (Iyo-nada Sea and Hiroshima Bay areas). The surveyed macroalgal beds were
located on 8 natural rocky or boulder shores and 3 subtidal stone-built artificial reefs. A transect was set at
each bed between the upper and lower limits of the macroalgal vegetation to investigate vertical distribution
patterns of the constituent species. Eighty-five macroalgal species were recognized in total, and among
those, 14 sargassaceous species, such as Sargassum fusiforme, S. macrocarpum, S. horneri, S. fulvellum and
Mpyagropsis myagroides, were found. In general, sargassaceous plants were dominant from the intertidal to
4 m depth, and E. kurome distributed in deeper zones than sargassaceous plants, down to 14 m at the
deepest. However, in some beds on the southern coasts of the islands, this vertical pattern was reversed.
Ecklonia grows on rocky substrata which was stable and free from the effects of sand action, though
sargassaceous plants grow on boulders distributed in zones deeper than the Ecklonia zones. On artificial
reefs, similar vegetation with those on natural substrata was established. On reefs of the northern coast of
Yashiro Is. (Hiroshima Bay area), however, sedimentation on substrata prevented the growth of Ecklonia.
In the correlation analysis between physical characteristics and vegetation of the beds, there is a tendency
that mean coverage of sargassaceous plants of the beds is higher as the mean depth of the beds becomes
shallower, and that mean coverage of Ecklonia is higher as the slope of the beds becomes steeper.

Keywords: Seto Inland Sea, macroalgal vegetation, sargassaceous plants, Ecklonia kurome, vertical

distribution
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Monstrotyphis tosaensis (Azuma, 1960) 75, )2 I L i BERR EE 5 0 O 7K #8239-240m & D BREE S

2o AREIF N FE TITHRERO I 0 AHILE M2 SFREFEN TV S AR, 0,50

RAEORER TR E %2 5,

F—TJ—NK: ML T I TS Monstrotyphis tosaensis (Azuma, 1960), [ EEWT# 5 Satsuma
16jima Island, HEJE 551 Kagoshima Prefecture

]

4284 797 5 7 Monstrotyphis tosaensis (Azuma, 1960) 1%, AR A2 E O KFE200m % 5 E H &
LCRHBEINTZT v FTAHO—FETH S (Azuma, 1960), AFEIL, Azuma (1960) (2L, LEELY#H
5 N7 30+ a mm OEE%E b &2, Dphis (Typhinellus) tosaensis Azuma, 19600244, THIfE L | CRo#l &
7, Habe (1961) &, AfE % #ff & L C Monstrotyphis Wi J& % #ia% L, Typhis(Monstrotyphis) tosaensis
(Azuma, 1960) D% % 7z, T O%475, Higo et al., (1999), +Z (2000) THw 51T %, Houart
(2002) &, 784 735 7 HEOKIEOFME 21TV, Monstrotyphis tosaensis (Azuma, 1960) 7% #izUfE &
L CBOBEERT B\, Monstrotyphis % J& 2544 X4, Monstrotyphis tosaensis (Azuma, 1960) D%
ATV S, 0%, /ML (1997), Houart (2002) THW 51T % A5 Tl Houart (2002)
WZHEL, NH2SA T35 2 12xF LT Monstrotyphis tosaensis (Azuma, 1960) D44 % FW 5,

CNETIZ ATy T 710%, BRERTSH 2 TEEOT A, FIF LI, @i S sh
T3 (Azuma, 1960; /ML, 1997)0 $EH HIE, L FE TITROERD 72\ HE LS IR B EEREHE B 0 & ) AFE % $7
FLIDT, Firchimfil LTHET %,

i

7 ¥ AR Muricidae

3473w 7 7 #iFt  Typhinae

M2 737 F 7 )& Monstrotyphis Habe, 1961

Moo T 37T 7 Monstrotyphis tosaensis (Azuma, 1960)

Typhis (Typhinellus) tosaensis Azuma, 1960: pl. 2. fig. 8.

Typhis (Monstrotyphis) tosaensis: Habe, 1961: app. 19; Higo, Callomon & Goto, 1999. 205; Tsuchiya, 2000: 379.
pl. 188. fig. 80.

Monstrotyphis tosaensis: Koyama, 1997: p. 48. pl.2. fig. 16; Houart, 2002. fig. 23.

% E-mail: takn@hiroshima-u.ac.jp



24 BREA - AR - EIRRT - RE OB

M FEREULIE R B S BAT TR B UKiE239-240 m (20144E318H N L v FTHRE)

O

i E21.5mm, FRIES.6mm. FIIH AR AT 7o, WL < SO, AR BRI D ), £
DREFFIZARDHIROW S 5 (Fig.1.)o W3 D FKImIET~NMA LA, HEIZH DWIEFO &,
KBNS B BUIF O T I A > THERS 0 MERI ORI "ﬁli(@ki_ﬁ‘% D, JEuE AR <o AR

JEHFEDZERITF ORI ~ZE L LML, #i.EN)ZB FET Do NI, RREINT L, KERHIIMOT
S CAVEICEDNERIC R 50 KEDIZITHRIZ, EMZIZH =T LI2IROBEDREET 50

Fig. 1. Monstrotyphis tosaensis (Azuma, 1960) collected from off-Satsuma
16jima Island; (a) ventral, (b) dorsal, and (c) side views.

i ®

N34 T T 7 )& (Monstrotyphis) \21E, SN E TICIAEE (34 73 5 7 M. montfortii (A. Adams,
1863) , N¥ /31 77T 7 M. tosaensis (Azuma, 1960) , 2% K284 7375 7 M. imperialis (Keen and
Campbell, 1964) , 75 ~F /54 7975 2 M. teramachii (Keen and Campbell, 1964) , M. bivaricata (Verco,
1909) , M. carolinae (Houart, 1987) , M. jardinreinensis (Espinosa, 1985) , M. pauperis (Mestayer, 1916) , M.
singularis Houart, 2002, M. tangaroa Houart and Marshall, 2012, M. yatesi (Crosse and P. Fischer, 1865) % t##
EMNTw% (Houart and Marshall, 2012) . 2D 9 b HARE DS 251X, 254732527, b3 g 73wy
TY, TIRFNATATT T I R T AT T 7 OMEDFLERE N TS (U, 1997; Higo ef al.,
1999; T, 2000) %5, SO EIFFEHIZ L > TRE 2

AT AT 7L, AEFEWFOKEESSM 2 A E E LTRSS NA-HEEHTH 5. @K1 ~1.5cm TH
oA S L, WBIZARORN MRS ), MEIRORONENT 25, KE LICK - 72z #:727%
WZET, MRS TITT I EIEXIE NS,

TIXFNA T AT, RAEENROKEIOOm X E S LRSS N ETH L, AR
1373 520.7mm O T, BB I8RO/ S VERIIROEEL F L, KE LI o 72 Fi/z w2 L T,
WA T T BIYMNS, 73T 73X EN%, L& (20000 X Higo ef al., (1999) 1, M.
teramachii (Keen and Campbell, 1964) % /51 737 57D/ =L E LT,

IH AT T o0E, IEENOKE200m &R ER E L CRAB S N EETH L, PSS T
TTIRTIRFINAT AT T I, BRISH L GRIEO RS KE {, #ERMO T LU s
ZETXREND, A (1997) B XU Higo et al., 19991%, M. imperialis (Keen and Campbell, 1964) % b
P47 T DY ) ZhEL TV,
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Mo A T AT 0%, RS, RMEOLEEAM, @ S EEk S T b (Azuma, 1960; /ML,
1997). F 7z, Houart (2002) &, > F#HEPHOHESI N ETHERZXIR L TWDHA, FH 7 #IERe R
STV,

I

FUEHRE 2 72 1) T F1 V0 72700 72 )R BRI R RE A IS A S L O AR R ORISR 2 13 Ui
BANL, JUNRFRABE AT R K ERT 782 & 7 — O REFEBRICEHH L BT 5,

5| Rk

Azuma M., 1960. A catalogue of the shell-bearing Mollusca of Okinoshima, Kashiwajima and the adjacent area
(Tosa Province) Shikoku, Japan. Published by the author, Tokyo: ii + 102 + 17 pp., 5 pls.

Keen, A. M., Campbell, G. B., 1964. Ten new species of Typhinae (Gastropoda: Muricidae). Veliger, 7: 46-57.

ANLZEAE. 1997, FIEKILNEO R 4 7 A B EAEL) R AT A #R - Fu KT HR - e a3y 5 7 74 Hif -
VAV AVITARR 8T T 7 AW - 2T 7 TAHER ). BAEY. 39 1 43-50.

TEIERER. 2000. 7 v ® AR in BAEE (WE) BT LEME SR, BRI 364-
421, pl.181-209.

Higo, S., Callomon, P., Goto, Y., 1999. Catalogue and bibliography of the marine shell-bearing Mollusca of Japan.
Elle scientific publications, Osaka : 749

Houart, R., 2002. Description of a new typhine (Gastropoda: Muricidae) from New Caledonia with comments on
some generic classifications within the subfamily. Venus, The Japanese Journal of Malacology, 61: 147-159.

Houart R., Marshall, B. A., 2012. The Recent Typhinae (Gastropoda: Muricidae) of New Zealand. Molluscan
Research, 32: 137-144.
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Monstrotyphis tosaensis (Mollusca, Gastropoda, Muricidae) collected from
off-Satsuma Iojima Island, northern Satsunan Islands, Japan

Takashi Kuramocti”, Atsuko Kuramochr”, Akiko Kor”,

and Takeshi Naganuma”

Y Hayama Shiosai Museum, 2123-1 Isshiki, Hayama, Kanagawa, 240-0111, Japan
% 2-6-3-504 Ashina, Yokosuka, Kanagawa, 240-0104, Japan
 Graduate School of Biosphere Science, Hiroshima University 1-4-4 Kagamiyama,

Higashi-Hiroshima, 739-8528, Japan

Abstract The type locality of the family Muricidae Monstrotyphis tosaensis (Azuma, 1960) is listed as

Tosa Bay, Kochi Prefecture, Japan. Specimens of the species have also been collected from off-Tanabe and
off-Shionomisaki, both of Wakayama Prefecture, Japan (Azuma, 1960; Koyama, 1997). We hereby report

that additional specimens of the species were newly collected from off- Satsuma I6jima Island, Kagoshima

Prefecture, Japan, at the depths of 239-240 m. This finding records the southernmost occurrence of the

species.

Keywords: Monstrotyphis tosaensis (Azuma, 1960), Satsuma Iojima Island, Kagoshima Prefecture



AWy PE R
Biosphere Sci.
53 :27—31(2014)

The parasitic copepod Lernaea cyprinacea from freshwater fishes, including alien
species (Gambusia affinis and Rhodeus ocellatus ocellatus), in central Japan

Kazuya Nacasawa" and Ryo-ichi Torir”

" Graduate School of Biosphere Science, Hiroshima University,
1-4-4 Kagamiyama, Higashi-Hiroshima, Hiroshima 739-8528, Japan
 Mikawa Freshwater Life Network, B101 Plaza Verde, 1-3-1 Fudaki, Hekinan,
Aichi 447-0088, Japan

Abstract Specimens of Lernaea cyprinacea Linnacus, 1758 were collected from four species of
freshwater fishes (i.e., mosquitofish Gambusia affinis, rosy bitterling Rhodeus ocellatus ocellatus, stone
moroko Pseudorasbora parva, and crucian carp Carassius sp.) in ponds and rivers of Aichi Prefecture,
central Japan. The collections of the copepod from G. affinis and R. o. ocellatus represent its first records
each from these alien fishes in Japan.

Key words: Copepoda, fish parasite, Gambusia affinis, Lernaea cyprinacea, Rhodeus ocellatus ocellatus
INTRODUCTION

In Japan, Lernaea cyprinacea Linnaeus, 1758 is one of the common parasites of freshwater fishes,
and it has been reported from more than 30 species of fishes and also from two species of amphibians
(newts and frog tadpoles) (Nagasawa et al., 2007). Because of its importance in wild and farmed fish
populations, various investigations of the species have been conducted, and our knowledge of its geo-
graphical distribution and hosts in Japan has been increasing (e.g., Uyeno et al., 2011; Nagasawa, 2013;
Nagasawa and Nitta, 2014; Nagasawa and Sato, 2014). Recently, we collected specimens of L. cyprina-
cea from freshwater fishes, including two species of alien fishes, the mosquitofish Gambusia affinis
(Baird and Girard, 1853) (Cyprinodontiformes: Poeciliidae) and the rosy bitterling Rhodeus ocellatus
ocellatus (Kner, 1866) (Cypriniformes: Cyprinidae), in Aichi Prefecture, central Japan. While many spe-
cies of alien freshwater fishes have become established in Japan (Ecological Society of Japan, 2002),
their parasite fauna is poorly known. The present collections of L. cyprinacea represent its first records

each from G. affinis and R. o. cellatus ocellatus in Japan.
MATERIALS AND METHODS

Freshwater fishes were collected using hand nets in four ponds (Ama Pond [35°12'39"N,
137°0'1"E], Kamisawa Pond [35°5'56"N, 136°59'52"E]; Chayagasaka Pond [35°10'53"N, 136°57'52"E])
and two rivers (Toda River [35°8'45"N, 136°48'38"E]; Ueda River [35°8'16"N, 136°59'1"E]), Nagoya,
and in one river (Yahagi River [34°53'3”"N, 137°1'46"E]), Hekinan, Aichi Prefecture, from August 2011
to October 2013. They were fixed in 70% ethanol at the sampling sites, and only the fishes infected by
copepods were sent to the laboratory of Hiroshima University, where they were identified, measured for

standard length (SL, mm), and examined for ectoparasites. Copepods were carefully removed from the

% E-mail: ornatus@hiroshima-u.ac.jp
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hosts, fixed in 70% ethanol, and identified based on Yamaguti (1939), Kasahara (1962), and Uyeno et al.
(2011). Copepod specimens are retained in the senior author’s collection for morphological study, but
they will be deposited at the Crustacea collection of the National Museum of Science and Nature,
Tsukuba, Ibaraki Prefecture. Fish specimens are deposited at the Nagoya Biodiversity Center, Nagoya,
Aichi Prefecture [as tentative specimen number, NBC-5201401 (n=1), 5201403 (n=1) for G. affinis;
NBC-5201405 (n=1) for the stone moroko Pseudorasbora parva (Temminck and Schlegel, 1846)
(Cypriniformes: Cyprinidae); and NBC-5201402 (n=4), 5201404 (n=1), 5201407 (n=1) for the crucian
carp Carassius sp. (Cypriniformes: Cyprinidae)] and the Hekinan Maritime Science Museum, Hekinan,
Aichi Prefecture [HMD2011-19 (n=1) for R. o. ocellatus]. The scientific names of fishes used in this
paper follow those recommended in Nakabo (2013).

RESULTS

Adult females of L. cyprinacea were found infecting two specimens of G. affinis (23.2 mm SL, Ama
Pond, August 18, 2013; 19.5 mm SL, Chayagasaka Pond, October 14, 2013); one specimen of R.
o. ocellatus (15.1 mm SL, Yahagi River, August 18, 2011); one specimen of P. parva (57.0 mm SL, Toda
River, June 1, 2013); and five specimens of Carassius sp. (36.0 mm SL, Ueda River, November 13,
2011; 61.0 mm SL, Toda River, May 18, 2012; 25.5, 19.0, and 20.5 mm SL, Kamisawa Pond, June 3,
2012). The copepods inserted their anterior part of the body into the musculature of the host (Fig. 1D).
All fish specimens were individually infected by one copepod, except the specimen of Carassius sp.
from the Toda River which was infected by four copepods. Attachment sites were the skin near the base
of the left pectoral fin (n=1) in G. affinis (Fig. 1A); the left lateral side of the body (n=1) in R. 0. ocellatus
(Fig. 1B); near the base of the anal fin (n=1) in P. parva (Fig. 1C); and near the base of the dorsal (n=3),
ventral (n=1), anal (n=1), and right pectoral (n=1) fins in Carassius sp. (Fig. 1D). The copepods were
4.2-10.1 (mean: 6.8 mm, n=13) mm long: most (n=10) of them had egg sacs.

Fig. 1. Adult females of Lernaea cyprinacea (arrowheads) infecting Gambusia affinis (A), Rhodes ocellatus
ocellatus (B), Pseudorasbora parva (C), and Carassius sp. (D) in Aichi Prefecture, central Japan. Scale
bars: S mmin A, B, C; 2 mm in D.
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DISCUSSION

The present findings of L. cyprinacea from G. affinis and R. o. ocellatus represent the first records
of the copepod from these fishes in Japan (see Nagasawa et al., 2007). Gambusia affinis and R. o. ocella-
fus are not native to Japan: both species were introduced into Japan from Taiwan and China in 1916 and
1942, respectively (Sawara, 2002; Kano, 2002). Very little information is available about the parasite
fauna of these fishes in Japan. Only three species of parasites, Salsugius seculus (Mizelle and Arcadi,
1945) (Monogenea: Ancyrocephalidae), Genarchopsis goppo Ozaki, 1925 (Trematoda: Derogenidae),
and Neoergasilus japonicus (Harada, 1930) (Copepoda: Ergasilidae), are known to infect G. affinis in
Japan (Shimazu et al., 2011; Nagasawa and Uyeno, 2012; Nitta and Nagasawa, 2014). Also, only one
species of parasite, Acanthosentis (Acanthosentis) alternatspinus Amin, 2005 (Acanthocephala: Quadri-
gyridae), has been reported from R. 0. ocellatus in Japan (Amin, 2005). We need more work on the para-
site fauna of G. affinis and R. o. ocellatus in Japan.

Our sampling was conducted in Aichi Prefecture, where there are several records of L. cyprinacea
(Leigh-Sharpe, 1925; Matsui and Kumada, 1928; Kasahara, 1962). Leigh-Sharpe (1925) originally de-
scribed Lernaea (Lernaeocera) elegans from the buccal cavity of the Japanese eel Anguilla japonica
Temminck and Schlegel, 1846 reared at a fisheries experimental station in Kitajima, Toyohashi, Aichi
Prefecture. Subsequently, this species of copepod was synonymized with L. cyprinacea by Harding
(1950), and the latter scientific name has been commonly used in Japan (see Nagasawa et al., 2007).
However, based on the experiments made in Russia (see Kabata, 1979: 142-155), there is a suggestion
that L. elegans is a valid species. Therefore, the present specimens of L. cyprinacea collected near the
type locality of L. elegans are important and will be used to clarify validity of the latter species.
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Odontobutis hikimius (Perciformes: Odontobutidae), a new host for Argulus
coregoni (Crustacea: Branchiura: Argulidae)
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Abstract An adult female of the argulid branchiuran Argulus coregoni Thorell, 1864 was collected
from the body surface of a recently described, rare odontobutid Odontobutis hikimius (called
“ishidonko”) in the Ishitani River, a tributary of the Hikimi River within the Takatsu River system,
Shimane Prefecture, Japan. This collection represents a new host record for 4. coregoni. This
branchiuran is the first species of parasite found from O. hikimius.

Key words: Argulus coregoni, Branchiura, fish parasite, new host, Odontobutis hikimius
INTRODUCTION

Two species of the odontobutid genus Odontobutis occur in fresh waters of Japan (Akihito et al.,
2013): O. obscura (Temminck and Schlegel, 1845) (called “donko” in Japanese), and O. hikimius Twata
and Sakai, 2002 (called “ishidonko™). Odontobutis obscura is widely distributed in western Japan (Iwata
et al., 1985; Sakai et al., 1998), and its parasite fauna has been well studied. Dr. Satyu Yamaguti, for
example, reported as many as 18 species of helminth parasites, including one monogenean, seven
trematodes, two cestodes, five nematodes, and three acanthocephalans from O. obscura (see Kamegai
and Ichihara, 1972). An ergasilid copepod is also known to parasitize O. obscura (Muroga et al., 1974).
On the other hand, O. hikimius was recently described as a new species (Iwata and Sakai, 2002), and its
geographic distribution is restricted to Shimane and Yamaguchi prefectures, western Honshu, the main
island of Japan (Iwata and Sakai, 2002; Sakai et al., 2012). It is rare and has been designated as a
vulnerable species (Ministry of the Environment, 2013). No information is yet available on the parasites
of O. hikimius.

Recently, we collected a specimen of the argulid branchiuran Argulus coregoni Thorell, 1864 from

O. hikimius in Shimane Prefecture. This collection represents a new host record for 4. coregoni.
MATERIALS AND METHODS

Five individuals of O. hikimius were collected using a cast net and a hand net in the Ishitani River, a
tributary of the Hikimi River within the Takatsu River system, Hikimi Town, Masuda City, Shimane
Prefecture, Japan, on August 2, 2012. The fish were transported alive in a container to the laboratory of
Gobius, the Shinjiko Nature Museum, where they were examined for external parasites before released
into a quarantine tank. A branchiuran was collected from the fish’s body surface and fixed in 70%

ethanol. The specimen will be deposited in the crustacean collection at the National Museum of Nature
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and Science, Tokyo, after examined for the detailed morphology. The scientific names of fishes used in
this paper follow Nakabo (2013).

RESULTS AND DISCUSSION

One (ca. 17.5 cm in total length) of the five individuals of O. hikimius examined was infected with a
single branchiuran, which is identified as 4. coregoni (Fig. 1). It is an adult female, measuring 9.3 mm
long and 6.2 mm wide. The morphology of the specimen corresponds to that of the species reported by
Yamaguti (1937), Hoshina (1950), and Fryer (1982).

The present collection of 4. coregoni from O. hikimius represents a new host record for this parasite.
This argulid is an ectoparasite of freshwater fishes in the Northern Hemisphere (Yamaguti, 1963). In
Japan, it has been reported from various salmonids (brook trout Salvelinus fontinalis, gogi char
Salvelinus leucomaenis imbrius, yamato char Salvelinus leucomaenis japonicus, brown trout Salmo
trutta, amago salmon Oncorhynchus masou ishikawae, cherry salmon Oncorhynchus masou masou, and
rainbow trout Oncorhynchus mykiss), ayu (Plecoglossus alitivelis altivelis), and bitteling (Acheilognathus
melanogaster) (see Nagasawa, 2011). In Shimane Prefecture where the present material was collected, 4.
coregoni also infects S. leucomaenis imbrius (Nagasawa and Kawai, 2008).

Odontobutis hikimius was recently described (Iwata and Sakai, 2002) and occurs only in Shimane
and Yamaguti prefectures, Japan (Iwata and Sakai, 2002; Sakai et al., 2012). No parasitological survey
of this fish species has been conducted to date. Argulus coregoni is the first species of parasite found
from O. hikimius. As stated in the Introduction section, O. obscura, another species of the genus, has
been well studied for its parasite fauna in Japan. It is, therefore, important to clarify the parasite fauna of
O. hikimius and compare it with that of O. obscura from a viewpoint of the host and parasite’s

coevolution and biogeography.

Fig. 1. An adult female specimen of Argulus coregoni (9.3 mm in total length) from the body
surface of Odontobutis hikimius in the Ishitani River, a tributary of the Hikimi River within
the Takatsu River system, Shimane Prefecture, Japan. Alcohol-preserved specimen. A. dorsal
view; B. ventral view. Scale bars: 2 mm.
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Prevalence of skin pseudotumors in three species of pleuronectids in Notsuke Bay,
Hokkaido, northern Japan
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Abstract Pleuronectes schrenki has been reported to bear skin pseudotumors in Notsuke Bay,
Hokkaido, northern Japan, but the past identification of the fish from this bay has remained uncertain.
Thus, pleuronectids were collected from the bay and, after exactly identified, they were examined for the
presence of skin pseudotumors. Three species of the genus Pleuronectes (P. schrenki, P. obscurus, and P,
pinnifasciatus) were collected, and prevalence of skin pseudotumors varied between these species. The
disease was most frequently found in P. obscurus, but was very rare in P. schrenki and P. pinnifasciatus,
which suggests that the fish reported previously as P. schrenki from the bay were not the species but P
obscurus. In P. obscurus, prevalence of the disease was lower in larger fish (150-236mm in standard
length [SL]) than in smaller fish (65-149 mm SL).

Key words: Notsuke Bay, Pleuronectes obscurus, Pleuronectes pinnifasciatus, Pleuronectes schrenki,

pleuronectids, skin pseudotumors
INTRODUCTION

To date, seven species and a hybrid of the family Pleuronectidae (Actinopterygii: Pleuronecti-
formes) have been reported to bear skin pseudotumors in coastal waters of Hokkaido, northern Japan:
they are Pleuronectes schrenki (Schmidt, 1904) (as Limanda schrenki); Pleuronectes obscurus
Herzensteini, 1890 (as Liopsetta obscura); Platichthys stellatus (Pallas, 1787); Verasper moseri Jordan
and Gilbert, 1898; Hippoglossoides pinetorum (Jordan and Starks, 1904) (as Cleisthenes pinetorum
herzensteini); Hippoglossoides dubius Schmidt, 1904; Kareius bicoloratus (Basilewsky, 1855); and a
hybrid of P, stellatus and K. bicoloratus (Awakura, 1974; Oishi et al., 1976; Stich et al., 1977; Yamazaki
et al., 1978a, 1978b; Shinkawa and Yamazaki, 1983; Katsura et al., 1984; Fujimoto et al., 1986; Kato et
al., 1990; Freeman, 2009; Freeman et al., 2011; Nagasawa and Nishiuchi, 2012). The skin pseudotumors
are histologically characterized by X-cells (Stich et al., 1977; Yamazaki et al., 1978a, 1978b; Katsura et
al., 1984; Fujimoto et al., 1986; Kato et al., 1990; Freeman, 2009; Freeman et al., 2011) and classified as
epidermal papillomas (Oishi ef al., 1976; Yamazaki et al., 1978a, 1978b; Fujimoto et al., 1986), X-cell
pseudotumors (Kato ez al., 1990), epidermal pseudotumors (Freeman et al., 2011), or skin pseudotumors
(Nagasawa and Nishiuchi, 2012). According to Freeman et al. (2011), the X-cell parasite causing
epidermal pseudotumors in P. obscurus from Notsuke Bay, Hokkaido, is the same agent to cause the
same disease condition in H. dubius in other waters of Japan (see Miwa et al., 2004).

Notsuke Bay is located in eastern Hokkaido and is known to have populations of pleuronectids
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bearing skin pseudotumors. Oishi ef al. (1976) first reported the disease in P. schrenki (as Limanda
schrenki) collected in Notsuke Bay (as Odaito Inlet), but there was a problem in fish identification.
Because it was difficult to identify “L. schrenki” and “Liopsetta sp.,” the authors did not separate these
species from each other and reported them simply as “L. schrenki.” They stated that their “L. schrenki
may also include Liopsetta sp.” Subsequently, Stich ez al. (1977) found the disease in P. schrenki (as L.
schrencki [sic]) from eastern Hokkaido including Notsuke Bay, and Yamazaki et al. (1978b) also
collected the species (as L. schrenki) in the bay (as Odaito Bay), but all of these authors did not refer to
the identification of the fishes examined. On the other hand, while Katsura et al. (1984) collected P.
schrenki and P. obscurus (as L. schrenki and L. obscura, respectively) bearing skin pseudotumors in
Notsuke Bay (as Odaito Bay) and adjacent waters, these authors showed prevalences of the disease only
in P. schrenki. Most currently, Freeman et al. (2011) sampled P. obscurus affected by skin pseudotumors
in Notsuke Bay. The indistinct fish identification found in the past papers raised a question which species
of pleuronectid was virtually affected by skin pseudotumors in the region. The question appears
important in terms of epidemiology and host specificity of the X-cell parasite. Thus, the present study
was intended to exactly identify the fish affected by skin pseudotumors and to determine the prevalence

of the disease among three species of pleuronectids caught in Notsuke Bay.
MATERIALS AND METHODS

Notsuke Bay (43°36'N, 145°13'E) is a small shallow (mostly < 2 m depth) cove with a surface area
of over 3,500 ha, facing the Nemuro Strait connecting the North Pacific Ocean with the Sea of Okhotsk.
Fishes were collected with a small trawl net operated from a chartered fishing vessel from May to
December 1983 and from April to May 1984. No collection was made from January to March 1984
because of the ice cover of the bay. Fishes were fixed in 10% formalin immediately after capture and
brought to the laboratory of the Hokkaido Fisheries Experimental Station, Kushiro, where they were
identified, measured for standard length (SL, mm), and examined for the presence or absence of skin
pseudotumors. Pleuronectids, in particular two morphologically similar species P. schrenki and P.
obscurus, were carefully identified, using Matsubara (1963) and Ueno (1965), on the basis of various
morphological characters, such as the shape of the pharyngeal teeth and the lateral line, and the presence
or absence of a skin flap on the interopercle. When skin pseudotumors were found, their position was
recorded. The scientific names of fishes used in this paper follow Nakabo (2013).

RESULTS

Three species of pleuronectids were collected in this study: P. obscurus (n=70, 65-236 [mean 153]
mm SL), P. schrenki (n=52, 66-231 [140] mm SL), and Pleuronectes pinnifasciatus Kner, 1870 (n=49,
93-255 [183] mm SL). Skin pseudotumors were most frequently (n=12, 17.1%) found in P. obscurus
(Fig. 1), but this disease was very rare in P. schrenki (n=1, 1.9%) and P. pinnifasciatus (n=1, 2.0%).

In P. obscurus, prevalence of skin pseudotumors was as high as 25.0% and 27.3% in fish of 65-99
mm SL (n=8) and 101-149 mm SL (n=22), respectively, but decreased to 9.4% in fish of 150-199 mm
SL (n=32) and 12.5% in fish of 200-236 mm SL (n=8). The number of pseudotumors on an affected fish
ranged from 1-7 (mostly 1, mean 2.2). Of the 26 pseudotumors found, 15 (57.7%) occurred on the fins,
followed by the trunk (n=8, 30.8%) and others including the head and the caudal peduncle (n=3, 11.5%).

A single pseudotumor was found on the caudal fin of the eyed side in P. schrenki (91 mm SL) and

also on the skin posterior to the pectoral fin of the blind side in P. pinnifasciatus (177 mm SL). This is
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Fig. 1. A formalin-fixed specimen (abocular side) of Pleuronectes obscurus, 141
mm SL, bearing skin pseudotumors (arrowheads) on the head, the dorsal
fin, and a skin region of its base. The fish was collected in Notsuke Bay on
July 8, 1983. Scale bar: 30 mm.

the first finding of skin pseudotumor in P, pinnifasciatus.
DISCUSSION

There are several papers to report prevalence of skin pseudotumors in pleuronectids caught in
Notsuke Bay. Oishi et al. (1976, table 1) found this disease in 55 (7.9%) of 699 pleuronectids taken from
December 1974 to May 1975. While these authors used L. schrenki (=P. schrenki) as the scientific name
of the fish examined, their fish identification was uncertain. Later, Katsura et al. (1984) reported that
12.3% of 349 P. schrenki from the bay were affected by the disease. The results in these studies definitely
differ from those in the present study, which is presumably due to misidentification of the fishes
examined in the previous studies. In other words, it is highly likely that the pleuronectids previously
reported as P. schrenki from Notsuke Bay are not the species but P. obscurus. Most currently, Freeman et
al. (2011) used P. obscurus as the scientific name of pleuronectid with skin pseudotumors from Notsuke
Bay.

Prevalence of skin pseudotumors varied among the three species of pleuronectids in Notsuke Bay,
where P. obscurus showed highest prevalence of the disease. Similar differences in prevalence among
different pleuronectid species have been reported in Hokkaido (Katsura et al., 1984) and North America
(McArn et al., 1968; McArn and Wellings, 1971; Stich et al., 1976). It is difficult at the moment to
explain what factors were responsible for the observed differences in prevalence between pleuronectid
species, but one of the possible explanations is that susceptibility and response of pleuronectids to the
X-cell parasite may vary among species.

Prevalence of skin pseudotumors decreased with increasing body size of P. obscurus. This trend is
consistent with the results of other observations in Hokkaido (Oishi et al., 1976; Kato et al., 1980;
Nagasawa and Nishiuchi, 2011) and North America (McArn and Wellings, 1971; Wellings et al., 1976).
Based on the field and laboratory studies of skin pseudotumors of P. stellatus, Campana (1983) suggested
that such an age-related decrease in pseudotumor prevalence is due to mortality of affected fish. Kato et
al. (1990) also stated that within the same age-groups, pseudotumor-bearing individuals of P. stellatus

were much smaller and fed less abundantly than those without pseudotumors. Recently, Nagasawa and
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Nishiuchi (2012) suggested that small individuals of the species may die due to the disease in a brackish-
water lake, northern Japan. As the relationship between skin pseudotumors and size (age) of
pleuronectids is yet poorly understood, we need more work to assess the impact of the disease on

pleuronectids at both individual and population levels.
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CEHEFEEH L1 EIRICH T DIREBESOREIR
FEAN
i B R R SE R, T739-8528 R B IR HA B HiERIL1-4-4

E B JLHEE RTINS 2 B D 7 0 4 T 5 L A Pleuronectes schrenki \Z\X 52 8 1B IES & X 5 9%
BWRRONDLZEPHMOENT WS, BEOREZEICHEND L Z PRI T, 22T, BRE,S
VA EREL CHEELEMRICHEL, RWEOFERNLE TRz, ZOME, KWEZ7aiL A
Pleuronectes obscurus |\ HEFEIZFRO S5, 20 Y FH U AIIZEHEE I LR 5y, #@kicy
ORI HLA ERESNIAEZOH VA ThDERBE SN, WEDEREL, 70l L1 ORKE
omE & BT Lize T2, IWEIE N7 L A Pleuronectes pinnifasciatus 12 % #2 THEAEE IR &
N7z PO VLACBITDERHEOMHERIIARREN RN TH S, B, Bk (Nagasawa and Nishiuchi,
2012) OFILEET, 3 au WA ZXAIHT LA EAFTLAOMHEERL72%, IELLEX~YF LA
EATHT VA DMFETHY), ZITEIET 5,

F—T—=R:AVAH 2ah>IHLA, zalLA, oA, B RS BIES



AWy PE R
Biosphere Sci.
53 :43—71(2014)

BAERE - HRICFEIHFLIR (FFR)
Pennellidae 51 7 FEDHER (1916-20144F)

FEAMD ™ - BRI

VIR B RS RSB EE IR, T739-8528 i BIL L B Tii11-4-4
Dm) FRFT O FERDEYS, 7 A ARE T T S A 2 X VIR AEE Y 1659

E B 191620144 I S e CikIc kD &, HAREAHE» HRLFRS N7z D% 4 2 FH IR
Pennellidae 7 1 7 2 S D14/RASTE & AR EEME(OFE) (2B 9 A 1M (R4 A b, fiE, FALL, Y
A, SRR B RS L\ CHEE IR 72, Allotrifur, Cardiodectes, Creopelates, Haemobaphes, Lernaeenicus,
Lernaeolophus, Ophiolernaea, Peniculisa, Peniculus, Pennella, Peroderma, Phrixocephalus,
Sarcotretes, Serpentisaccus DEJEIH LT, =Ry eIdFny, v F /I h ¥y, oF ) TFFY,
Xaorvel XLy, AMVLATVENF, U INTITY, IF TR L AL D) AT,
YN eTVXRAY, aYyYeIXAY, ePXAY, kT haub v, AYIAA) LAY,
TUHAIXAY, ) ay ) e S OPEREMAETRE L, T2, AT W LT
HERI A R IR L7,

F—T—=R AT VM, SESGAER, SHEEAR, VXA VR, SCECH S

B

RKHETHES e V% 2 V8 (HiFr) Pennellidae (X% 1 7 > Hifi] Copepoda ?% 171 H Siphonotomatoida (=
BT AW TH Do AFHI20044F F TR SA103FEATER S A1, AEFAEMS A 7 P HO 42Tl
74 Y7 IF} Caligidae (465%E L) 1) %2542 ¥ & U F} Lernaeopodidae (268%#) (21E 2 2212 K IER Wb DD,
AR & 7B CdH A (Boxshall and Halsey, 2004) . & ¥ A SR OZHIL, KERERZ AP ICE T 2 29K
AL 2 18 EPICHH A L CTHE S % mesoparasites (ZFEREF A0 © BRIZEREE [2001]) TH Y, £ offidE
HEOLPICHHEECORELLEL TS, $72, FEUIA T IHE L TR &1, BHEICTET
L EATVD, DYETHE SN MEETICIE, 58, a3 VR o~k A20UVE, NS E
TRIAR, AR, <A TFB, AATEH, BB, e T AR, AL AR, TR EKELEE LD
DN% 0, BIAIZEFET LD L H D (Nagasawa ef al., 2011b) . T72, VXA VRH A 7 VHIL, 1E
T A ZXPRELBIUEDEOE L DLONL N0, KERM L, MEICRLZ DD D (e Em
AT, 1990) 0

AHEKE, HAREL D F LT HO 148451, RFEEM () (20T, 1916-2014FDI9EMIC RS 1
X AED LI, BHEOWEHREBLIL 7200 TH Do 191651E, KEMGFTOAIEIED [Bh54RE] 12
LI X AVIE (HFR) Pennella DIfE, ~ 27 1k Y ¥ L Pennella filosa (=P. orthagorisci) % 73 E Tyl
WZHEE L2 TH D (I, 1916a) s 20, HAREL U F A TEI A 7 S HIEFHEARZEOILIAEM (Yamaguti,
1939 ; Yamaguti and Utinomi, 1953), = 537 K5 o Hk B 2 (Shiino, 1956a, 1956b, 1958a, 1958b, 1959,
1964) 12X o THEZE &S M, 1960 WD £ T XD EHUL LA PIZ X - T [Parasitic Copepoda and

(]

*E-mail: ornatus@hiroshima-u.ac.jp



44 FEAIW - REPRH

Branchiura of fishes] (Yamaguti, 1963) TR S 7z, FHEE, ZEAEOTHEIE (Izawa, 1965, 1970, 1997,
2009), A1 7 F V=T KEDM  # (Ju-shey Ho) (Ho and Honma, 1983 ; Honma and Ho, 1988 ; Ho
and Kim, 1996 ; Ho and Nagasawa, 2001 ; Ho ez al., 2007), AL 37 /KR B 7 © s R BERFZE T % #% C I
BRFICEE T 5 REMM (Nagasawa, 1984 ; K55 | 1984 5 K%, 1984, 1989 ; Nagasawa and Maruyama,
1987 ; Nagasawa et al., 1985, 1988, 2010, 2011a, 2011b, 2014), KB KF2»OHERKFE LR TT7 O ¥ KFIZ
#% o 72 L% Kl (Uyeno and Nagasawa, 2010a, 2010b ; Uyeno et al., 2012 ; Uyeno, 2013 ; L ¥ & | 2013a,
2013b, 2014) 12X o THIEAHED SN, L OFHMAPEHR SN TE TV D, REFIE, T &) il
OB EZC, DYPEIIBII A VFAIBNAT VHEICHETIMAE T LD/ 0D TH S,

REGETE, eVFAVRAOEREEZ T VT 7Ny MEIZIEN%, SETRENGOTIVT 7y ME
AT L7, BREMALRTOFHE T TR, BREV A EEE, FAEBCEZRLHE, HHEY
DA TR LTz B4 A MR LEFLIEDDBETHOSONZL DY, Sz kL bDOIRELTOHE
WOPENS RN L RRT . FRA/ADOEHITIL, N E2HE L2EEL L IMBELZR L2, MEIEED
Yierid, Wi (2013) 2UR L7723 BRRICHE S TG L, fREMA LR Lz, OB, #HEDRL
THIEOMABEF B LR 5 S ODMEb NI REMNICE N % 5L L7z HBRAY A6 ISR 3 2 15U
W (AEREEE, BARME, AR— 23, R, W) O, AREA RS R SRR R bR AR
& B GEE A LA EOR Lo, BRI A3 A A S E SIS ECE L7z TR Rl 2 R AR H o
TEHRE R CHEIE [ -] TRz E T, SfEoAYFER (58, WETOS, FAMarE
(2B A HFRCEHT) A OB EEF L7, ok, EEREMW G ABIR S (BhY a4 I
FAkS, 2000) (ZTEo TELY RN, BB, Y, 54 TERREOHGEEZARBEETH W,

HHEEROFGE FROLIICT Dbl SOHICEE-FER) A ML LTERLZ, ZOY X LT
&, mEE LCids Szt il (2013) OGFEERICHE > TR, ZAEL ORI NI T
FiER L7z FFHIBWTE RAEIE A TSI,

LYUERLVE AT VEOSEMAEZIZE LTI Wilson (1917), Yamaguti (1963), Kabata (1979a),
Boxshall and Halsey (2004) 22|27 %0 B 7 V712 BT 2 AFHCET 2 MBIIBO TR T W5 (8
©Kim, 1998 ; &{& : Ho, 1966 ; #1[E : Song and Kuang, 1980 ; & # 1 > 7 : Gusev, 1951 ; Markewitsch
and Titar, 1978)c ARHERIEE SIC L 2 HAREFEM.D 4 7 VHEHEFOESRTH S (=27 V 7 IR [E
D5 ,2007] 5 44 A FE [Nagasawa et al., 2007] 3 7427 & [RES | 2010] ; W NMEET A7
A4 7 M [Nagasawa, 2011] : & b8 A8 [Ri& - LY, 2011] s v o4 738, =57 38, =&
I/ 3R [BE# - B, 2012] 5 v 7 AR [B#S,2013]).

BAREESF LRI 7RO ER
DA 7 > HEHH

Subclass Copepoda Milne Edwards, 1830

MDA 7T

Infraclass Neocopepoda Huys and Boxshall, 1991

EBOB (7#/AMALR)

Order Siphonotomatoida Burmeister, 1835

KEHZEOH (Y74 /A FAH) EFEREREICOWTIREES (2010) 2SFELTWD,
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E2F LR G

Family Pennellidae Burmeister, 1835

Nagasawa (1984) 28dbilii fE gt T S N7z > I & N7z Pennella sp. %4 v~ eV LY LIF
ATEZ &S, PennellaJ& & RIg% % 4 78 & 3 % Pennellidae FHZH, ZNEhe Iy FAVEBE LI F A
SR OFIEERM G A IRIET Do AFHICNFE TRU A TR EMEINL Z L D% o7z (Bl 21X RE, 1984,
1989 ; A3, 2007 ; £H5,2008 ; K%, 2010 ; LE¥F 5 20132, 2013b, 2014) o

RKHFETE, DPETCREBESNZA REZR). Thonr b, Vaw /e rlg (Fifs) Serpentisaccus
magnificus % B < 13J8 2B L C, Yamaguti (1963) 1%, U F A VIE (FiFr) Pennella b 7% ) N7 5 V)&
Lernaeolophus D2JF DI % KEHZED, Z KRy ® g Fifr) Allotrifur, w77 /7 h 3L )E GIiFR)
Cardiodectes, 77 /%W g (Fi#r) Creopelatus, ¥ =277V x L (Fikr) Haemobaphes, A 711)
LVERNRE (HFR) Lernaeenicus, ~Y A 7)) L& GHiFR) Ophiolernaea, /3% T A& CGHifR)
Peniculisa, 3> v V¥ ANV)E () Peniculus, X 5= 4 71) L g (Fi#r) Phrivocephalus, ¥ >~ 7
feIVFnviE GHFR) Sarcotretes % A /1) T Ff Lernaeidae 2@ 72130, w4/ 7 haah s +lE G
) Peroderma % 4\ #R) D El Peroderamtidae (2 & 72 (HEEF, 1965 ; Kabata, 19793 ZM8), IH (1972)
EARBZ A ) A TFDRS G T 728, MAER S hh oz KNI 2 M 23 (K, 1989)
W %o

ZRVEDFLVE TR

Genus Allotrifur Yamaguti, 1963

FRENAE, RKEAA T VEPDDPETL2ME SN TRV LR T,

R EDF LT (FFR)

Allotrifur cholorophthalmi (Yamaguti, 1939)

82 AN Trifur chlorophthalmi Yamaguti, 1939 (Yamaguti, 1939)

f8X | 74 ALY Chlorophthalmus albatrossis (=Chlorophthalmus albatrosis [sic])

g =1 AN 0] 27 S A e

HIBEI DG LR (B  Yamaguti, 1939)

%  AFE L Yamaguti (1939) (2 & o THMEGIH S 7-1%, Yamaguti (1963) 12 & o THEHSNAREIC
et

Ix ) HhYURE GRFR)
Genus Cardiodectes C. B. Wilson, 1917
RIENA T VHEIEREH L EEICTHAL, AEBEHEIIMIHL WD, FilfdENL L, oM

Rz DL ZE I EIZHE, RETld Cardiodectes rotundicaudatus 756 U+ 2 V¥
OREAEM L % b Do

*F 0% RS NE TREMICBWT, FAZUBEMSNLEFETH S,
Uyeno, D., 2015. Systematic revision of the pennellid genus Creopelates Shiino, 1958(Copepoda:
Siphonostomatoida) and the proposal of a new genus. Zootaxa (in press).
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R HhUYS GRER)

Cardiodectes asper Uyeno and Nagasawa, 2010

B8X . 4 FF 2 I)\¥ Trimma grammistes

BFAEERNOL ¢ BENGHD & S A 1 F O R OFHIIFA L, IR & IIFE & K8
HIBEY DG AL GRS R Bk #E0d @ Uyeno and Nagasawa, 2010a)

% @ eI, ROy TEALRE L P EREIEEORE BRICHE,

NSRBI R

Cardiodectes cristatus Shiino, 1958

8% . & > /\% % Diaphus suborbitalis (=Diaphus glandulifer [sic])

BFAEBRAL ¢ BN & S & i E OB E A S AL, EE & N R K IR

HIRRYAE AL (ZEERED ¢ Shiino, 1958a, 1958b)

BEABEGRT 2 ARy —=F A PN FhOF—EEICHEET S 2 L)% 5 (Shiino,
1958a, 1958b) o HIHEHERI XL, AFEAL N A IHFET LT LW,

TEFTHIF ) hYS FFF)

Cardiodectes longicervicus Shiino, 1958

18X . 7 7/ \¥ 1 Myctophum asperum (=Dasiscopleus asper [sic])

FFAEBRL ¢ SIS & A & i B OB E A HIEA L, IREE & RgE 2 ok I8 T
WIBEYA | ALCF (SRR ¢ Shiino, 1958a, 1958b)

&% | HRENAIL, AEPARVWHEREAT A2 LIRS,

X Ro—Y ) oy

Cardiodectes medusaeus (C. B. Wilson, 1908)

18X . & ¥\ ¥ 71 Diaphus suborbitalis (=Diaphus glanduliferus, Diaphus glandulifer [sic]), A A FNFH
Myctophum nitidulum

BFAEERNOL ¢ BENGD & S & 1 E OSPERAT A S A L, WS & R A K I

HIRE A ¢ ALAEEE (R4 =I5 - Wilson, 1917, Shiino, 1958a, 1958b ; =L : Shiino, 1958a
1958b ; MHRIL S 2 LB RS, S | 2013b)

& AEOSAILIE L, WFH O - B iR SRREErdH 5 (EE S 2013b 22 ), AREAE
PEERET LI HEECORENLETH S (Perkins, 1983) . FEMZIL LTS (2013b) 126ED o

IF AV R
Cardiodectes rotundicaudatus 1zawa, 1970

1B8E | ¥ I /\¥ Suruga fundicola
FFAEERAL © BENGHE & S & 1 Lo H2 W AR O A ISR, ST & IREE & Kz #E
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HIBESFE - ALK (B © 1zawa, 1970)
& | HFEENZIX, AEOEEMNL O HE L [k,

I HhUYY

Cardiodectes shini Uyeno, 2013

f8E 1 7 U ATV A V¥ Eviota sebreei, 1V /)NYJE DI Eviota sp., 775 AT 7 I % 7 )N¥ Pleurosicya
micheli, A L X INYIEDIFE Priolepis sp.

BFAEEBAL ¢ BEMOES & S & A EOBFEHNICIA L, WHE & igE & Ko #&

HIBA AR LR (DRI JRTE ¢ Uyeno, 2013), B3 i (ORI AAFEDS - JEEERID ¢ Uyeno, 2013)

@%@ ML, AHEO Y A T TH 2 MRERFE B ORI AARBISIEE 217> TV A
I 2T (Uyeno, 2013) 6

DX AYEDIE

Cardiodectes sp.

R41) AN : Pennella sp. (5844 , 1964)

BE : NT I AT VIED IV Diaphus sp. (=Diaphus coeruleus)

BFAEBRAL ¢ BN & S & i EOSPEAE A SIA L, RS & IREE A KA I EE

HIREYDTR 1 AL (A IRERITTS © #6504, 1964)

e« AL, #or (ERE4, 1964) T Pennella sp. & L THESNTWLHS, SN F /5 VY
EBOVETH D, LRt3tE (RoNFH I h Wy, 2EFHTIF Iy, ARy—=HF I h¥FY) @
I HOIEEHEN SIS DS, WOIRENEETRMOREILTE 2w,

TF ) IDFYURE GFF)

Genus Creopelates Shiino, 1958

KIENA T VPR A EICIEAL, RBRHEZKTICELT 5, FEEMZIEZOKTH, R
W& LD LW Z B I EIZN D, ARJETIE Creopelates floridus 73 U /7 WY ORI % %
boo ST ARY A, BIEICRE LR CHICEANEME NS FETH 5,

F WAVE S N¢ iy )
Creopelates floridus Shiino, 1958

B8E : =Y ¥ /\F ¥ A Plectranthias sagamiensis *
BFAEBRAL ¢ BEMTE & S & O MR A, G & g A K IC BN

* Shiino (1958a) IIARFEDIE L% 7 A~/ F ¥ 1 Plectranthias kelloggi azumanus (=Zalanthias azumanus) T
HHELTD, FLRMMENE FRMLICBNT, 4 TERLLIBEE ST ERIE=2 Fn
FFATHLIENHLNE o720 TO0, RAFKTIREBEELIHT 5.

Uyeno, D., 2015. Systematic revision of the pennellid genus Creopelates Shiino, 1958(Copepoda:
Siphonostomatoida) and the proposal of a new genus. Zootaxa (in press).
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HIRARF - AT ()RS LA — o [FEEEE] © Shiino, 1958a)
% BRI, AR ORRIERNS O K & k.

NE) TFHS (FrFR)

Creopelates nohmijimensis Uyeno and Nagasawa, 2010

B8E | I F AT N¥ Priolepis borea (=Priolepis boreus [sic])

BFAEERNOL ¢ BEMD & S A 1 E O G & MM ORI A L, mES & JgE & K #
HIRRYDE TN (L B AR LB ABESDT : Uyeno and Nagasawa, 2010a)

5% PN, ARESNEEICEET L L ICH D,

FaTVEDXLUE G

Genus Haemobaphes Steenstrup and Liitken, 1861

FRENLE, RKEAA T VEPZOEBEEEOURICEASETRINT 2 PFAVHTHS Z LI
K%, RIETlE Haemobaphes diceraus 3R L¥ 277V v % L2 OFFEHEML Z b D,

FaurveIF LT (FiFF)

Haemobaphes diceraus C. B. Wilson, 1917

B AN Haemobaphes theragrae Yamaguti, 1939 (Yamaguti, 1939)

8% . A7 b7 ¥ F Theragra chalcogramma, <% F Gadus macrocephalus, <77 L A Pleuronectes herzensteini
(=Limanda herzensteini), 37 2 v 3 Amblychaeturichthys sciistius (=Chaeturichthys sciistius)

TEBBAL - S DA L72BHENIRE EOCIICEE L, IRHE & INEEI3E E oA TRHIZE T

HIBRI A ¢ ALK Gl = =i - Rl - Foleeh - BARERI : hE S, 2004 5 dbiEE SIER T 0 Ho
and Kim, 1996 ; dL¥#EEKEEE © Wilson, 1917), 48— 7 (L4 & — > 7 ¥R/ © Nagasawa and
Maruyama, 1987), H7AfE (Z1L{ : Yamaguti, 1939)

8% @ AL L), FBIWEEZ T b7y I B o n2ik% & £12 Haemobaphes theragrae & L TRLili &
72725 (Yamaguti, 1939), Grabda (1975) £Z 1% Haemobaphes diceraus DIZHR7HE L, D%z 1%
Ho and Kim (1996) |2 & o CHHFF SNz, LA R — 7 Z WRDRIE S AL A 12 B1T 5 KR 0 Bk
EAFEANOFEIZ T A58 (Nagasawa and Maruyama, 1987), JALHERER HHEGEA 7 b7 75120 § 5
KEOFEEIIE T L2098 (FES,2004) 2’ b, 72, M0 D 7Y FRMAHIZBIT 2 A HOILE
EHFEIRDICET 2189803 5 (Grabda, 1975 : Avdeev, 2001 : Avdeev and Avdeeva, 2001 : Poltev, 2010a,
2000b : Poltev and Faizulin, 2013). @7 (Markewitsch and Titar, 1978) (3%, #E (Kim, 1998), 7
7 A7 (Avdeev and Avdeev, 1998 ; Zimmermann ez al., 2001 ; Poly and Mah, 2001), /7 = # Vi 5={f (Kabata,
1967, 1976 : Goater and Jepps, 2002) 2 5345 %o HF#EM AL, ARIEOEEMSZ OHK & [k,

IYIFF a1V TF LT (FFR)
Haemobaphes pannosus Kabata, 1979

18X | ¥ ¥ ¥ E Spirinchus lanceolatus, 7 ¥ 7 7 J& O 1%# Liparus sp.
TEINM : AR A EEOMBE 2O A L, RBEILEFOMENTRPICED
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HIRA9AE AL L& © Ho and Kim, 1996)

fBE  AMEI=a—Y—F Y FHEHOT VYT A v VHEP OB LNIERIIES VTR E 17z (Kabata,
1979b) , #EENZ b 4343 % (Ho and Kim, 1996; Kim, 1998) . FZuefI41%, AFEAS 7 U 4 8 A I2 5
2 oA Sl e 5 9

AHILPERFRE GFF)

Genus Lernaeenicus Lesueur, 1824

HEEF (1965) 2% Lernaeenicus ater (27 04 511) AT F REOEEZLE N2 EE, REIZA DY
LY E FFIEOPEENLL Z BT 5o REOD Lernaeenicus ramosus (25 [ U A 71) 43 F K F OFiEAER
4wb b,

JAAAVLIERF

Lernaeenicus ater Shiino, 1958

18X . 77 ¥4 Apogon lineatus

BFAEBBAL - AT & AE EORMBE 4 2 0 HIFA L, IWED & JPgE % K I #&
HIBAIDFE - AL (ZEIRRE N Shiino, 1958a)

&% AT 230D 5 (HEF | 1965) BRHEMAZIIHETF (1965) 12HE9 .

AVEITAH)LVERE ()

Lernaeenicus quadrilobatus Yamaguti and Utinomi, 1953

BE  NTh A7 VIEDIE Diaphus sp. (=Diaphus coeruleus)

BPAEEBAL ¢ BENGHE & S & fE T ORI L, B & JREE 2 K EE

HIBE TR AL (FSLIR 23 © Yamaguti and Utinomi, 1953)

fi5Z : Yamaguti and Utinomi (1953) A%iy L7232 HHE T 20 h 4 U Vg fdE TR (2013) 12489
ENTOLRWD, ZZTENTAAT VRO E T 5o FREMAIE, AHOTFIZHME DA WIER (=
WE) 2565 2 LIZH T,

AHILERFT GFFR)

Lernacenicus ramosus Kirtisinghe, 1956

18X . ¥ /¥ Epinephelus akaara, 7 % ’N% Epinephelus awoara, 2 T Epinephelus bruneus, 77+t %\
% Epinephelus chlorostigma, T 717\% Epinepherus fasciatus (=Epinepherus tsirimenaria [sic], Epinepherus
fasciatus fasciatus), ~ /% Hyporthodus septemfasciatus

BFAEBRAL ¢ MR & S R O A AL, L I 2 KA Z 8

HIBAIH ¢ ALK (ZEEARIL : Shiino, 1958a ; = H L FFZANT A1 71 © Nagasawa ef al., 2014 ; Fl
HRILUEET - Shiino, 1958a ; fll 5 AL M 7RI 1] © Nagasawa et al., 2014 5 JE V2SR S5 ¢ Shiino,
1964), HARME (BREEET ML 4, 2004, Nagasawa et al., 2010, [, 2011 ; [ EE TR
Nagasawa et al., 2011a, 2014), B FifF (RIFEH E7 BN - Nagasawa et al., 2011a), AN STk
K © 1JF, 2007, LIS ,2008), ASHAHL (Shiino, 1958a)
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% AHIEA) I (IHEAOy) CTilik&S i (Kirtisinghe, 1956), +—Z2 5 775 b s
% (Boxshall, 1986) o HAITH#ETIX, /N Fi A fET L L T20004E1% 2> S KBTI L T % (Nagasawa
etal,2011a)s ARFEIZA 711) 42 F FXOFEERMZ 2 IRET 5,

HYIVAHILIERE (FiFR)

Lernacenicus sayori Yamaguti, 1939

R41) AN Lernaeenicus sp. (i3, 1916d)

18X . Y3 Hyporamphus sajori (=Hemiramphus sayori)

BFAEBLL ¢ AT & A L OB A IS L, IHE8 & PIEE & K 2 FE

WIREYR ¢ AL GRAUE Ak, 1916d), HAHE GHrEIR(E#E S0 : Honma and Ho, 1988), A
W (LREIREEK © Yamaguti, 1939)

f&5& B CIImE T > 7I2b 543 5 (Markewitsch and Titar, 1978) o HME#EM %L, ARFEA I ) I2F
V2 R N R S

AHAVLERFEDNITE

Lernaeenicus sp.

B AN Pennella sp. (Bl - Kfk, 2006)

18X . 7 757 b X A Parapercis sexfasciata

BFABBAL - AT A EOMMIIHIA L, HiES & JIEE & K 2 FE

HOIBEYAE WS (LR - Akl - KA 2006)

fi§Z Bkl - KAt (2006) 134T % Pennella sp. & ity L7275, BHEOBBIRZGRIIHS A H Y 20 E
FXBEOREZRT .

IFIINTSURE
Genus Lernaeolophus Heller, 1865

LHEFIZE, RIE A A T VESBEEO DR ICFE L, o BRI S0k E A3 A IEEN R 7
Sy RMREEELZEICHE (EFFS | 2014),

RINRSINTSS (TR

Lernaeolophus aceratus Ho and Honma, 1983

183 . &~ “XJ Halichoeres tenuispinis

TFAEBAL - MFB AR TG T OBEEN ClE F OB E DI, I E SRR A ERTE o MELREE
ORI ETEL, BEEITEHAG & FEoB I frES 2

HIRR9DE - AR GO Rk 1% 5% %78 © Ho and Honma, 1983, Honma and Ho, 1988)

% PRI, REEASR O ARTICHFET L Z LI,
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IHXIINT T

Lernaeolophus sultanus (Milne Edwards, 1840)

18X . = Y% Cephalopholis urodeta, 71 > & >~ \% Epinephelus merra, /N2 A Echeneis naucrates,
' F 2 7 7 Arothron hispidus, + X I 7 7 Diodon histrix, /\") &~ R Diodon holocanthus

BAEERAL - ST - S A fE E O MERE IR A L, AR K IC T

HIRRY D © RS il ERBRMEF B RN - WERSZET N 0 LY S 2014 0 P IR E kT
W BRI RS - SRR AT R R - e AL A R Y - B R ARSI R E ¢ IS, 2014)

B« AT HERO B - AT SR < 539 5 (B 212 Grabda, 1972 5 Sudrez-Morales and Ho, 1994 ;
EES [ 2014% 20 BUERIAIE RS (2014) 12669,

NEALHYLYVE iR
Genus Ophiolernaea Shiino, 1958
HEEF (1965) 7% Ophiolernaea longiceps \Z~E A 7)) L OFEMEMAE 5272 05, REIZSFEED

PEMERZ 2 38T 4, AL & T WS BT, i (Ophiolernaea formosana) \EHED 5
FLERE T3 (Ho, 1966) .

NELHY LY

Ophiolernaea longiceps Shiino, 1958

BX . AU ATV IEDIHE Polyipnus sp. (=Pslyspinus spinosus [sic], Polyipnus spinosus [sic])

LR - TS - S E EOBEENICERE L C, ST L, IR IPE A K PIC#E N

HIRA9AE AL (ZEEREE D ¢ Shiino, 1958a, 1959)

5%  fEEIZBI L C, Shiino (1958a, 1959 ; HEEF, 1965 BMR) A%t L7zA W 4 v TV IS 4 gl
I Q013) 1238 E N TV AR n/z), T2 TR A Y ZVBOIFE § 5, AT 250 5 (HE
B, 1965) FEAERISLIIHERS (1965) 12HE9) o

YNGR LVE (FFR)
Genus Peniculisa C. B. Wilson, 1917

BEER 1L, REH A 7 VHEOTEm DSB8 REPE (DIXE) OXHICRZLZEICH
%o AIED Peniculisa bicaudata \Z b [ U /N A H1) AT OFEREMGE 52 5,

YNYEIF LY (FiFF)

Peniculisa bicaudata Shiino, 1956

18E . 7 * 7 7 Takifugu chrysops (=Spheroides chrysops)

FPAEERAL ¢ FE - MEEIZ[EAT . BHED - AL - IRRTEBISAEARIC T S A7 B I H
HIRM R - AR (S EILHEE ¢ Shiino, 1956a)

B2 AEIZ Y N Y F LY OPIEENLFIRET 5,
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ROTRNINGEDF LY (FR)

Peniculisa crassa Uyeno and Nagasawa, 2010

f&8E 1 '~ I AX X Lactoria fornasini

BB ¢ R, RIS

HIRRY2E AL GRANE R H BTPEIA M © Uyeno and Nagasawa, 2010b)

% AFEOMEARKNZ LI/ AR, Fo7 b (iR) vt b F AL OFEENAZIRET 50

RYIYNGEDF LT (FFF)

Peniculisa elongata Uyeno and Nagasawa, 2010

f8E | 3 3/\3 7 7 Ostracion cubicum (=Ostracion cubicus [sic])

FPAEBRAL « RS

HIRRYAE R i (AR EUNAS E EL3E DT : Uyeno and Nagasawa, 2010b)

#E  AEOWHIMNZ LI/l A, Fv 3 (flE) V3 e % A0 OMBEENLZRET 2,

S)FIYNYEDF LS (R

Peniculisa ohirugi Uyeno and Nagasawa, 2010

BE . 74 F AKX X5 A Pomacentrus nagasakiensis

THEBAL - KO

HIREIAE AL (IR ETUEM [E#%KE] © Uyeno and Nagasawa, 2010b)

BE  AEOPEHEEI RV EIZ/}A, U+ (R VAT e D F AL ORBREENLZIRET 5o

A YN EDF LY (R

Peniculisa shiinoi 1zawa, 1965

8% | ¥ ¥ ~ 7 7 Canthigaster rivulata (=Canthigaster rivulatus [sic])

BPAEEBAL ¢ Bk

HIPRY TR AL (FRILRES [TUALE, &P/ 5] © 1zawa, 1965, 1997)

&% AT REF 1 FORORLESD 5 (Izawa, 1997)0 MR CTHRIE S N2RBERO AL Y 2
7 X Labroides dimidiatus ® & W12 RFHSFRD 572 (Williams and Williams, Jr., 1986) . HiiZH#EA]
Yk, AHEOHNZ LG SN, DAEOFEMES A 7 S HEOGEFNIEISL OB TR L M5
FHE I H T,

SFIVYNTFEDFRLY FiFR)
Peniculisa uchinah Uyeno and Nagasawa, 2010
TBE | AW ANF Sufflamen fraenatum, AAXNY Sufflamen bursa, 7~V YU%E ¥ 77 Sufflamen chrysopterum,

E ¥ T 5 7 NF Balistoides conspicillum, 7% X €~ 7' Rhinecanthus aculeatus, X) 77 7177 \F

Pervagor melanocephalus
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FERRL ¢ A3, BRIk

HIRE DA 0 ALOREEE CFEJE B LT 5 RR B 22 B35 0 - i B IR S Gl T K EE 98 i+ Uyeno and Nagasawa,
2010b), B il (PR UR AT MY A 5 - SRS L ok - AR T A e R R 0 - T I R R e
Uyeno and Nagasawa, 2010b)

&% : AP DYPEOE IR TRES NI LWL, 373 () YT e VLAY OHRENSZ i
"B 5o

AVVYEDFLYVE (FFR)

Genus Peniculus von Nordmann, 1832

PRI, RIE A 7 HEOME D INEIRTH B & LR e o KIE D Peniculus minuticaudae (Z5%7 LT,
Okawachi et al. (2012) 232 M A ) ay vy ey * 4 EWMATZ, Peniculisa ostraciontis |24 2 v I F
AT OWFENZE G2 5,

JUNAIIYYEDF LY

Peniculus minuticaudae Shiino, 1956

B AN Peniculus sp. (18, 1999)

f&8E /1 7 \¥ Stephanolepis cirrhifer (=Monacanthus cirrhifer), 7~/ 7 /N¥ Thamnaconus modestus, 7
AININF Aluterus monoceros, = F Paramonacanthus oblongus (=Paramonacanthus japonicus), 7~ 1
7 %' A4 Roa modesta

BB ke

HIBR DT - AL (ZEIER M - Nagasawa er al., 2011b ; FIFKILEL UL ¢ Shiino, 1956a ; EIEE-FAH
BTl ¢ Ismail er al., 2013+ K00 F8H, 1999 @ Ko EALEAAT _Liili : Nagasawa et al., 2011b : FEVE B IR
W3 ETH © Okawachi et al., 2012)

2« AMEIZEEGMA (I, 1999 ; Nagasawa ef al., 2011b ; T 5 , 2012 ; Ismail ef al., 2013) L /KIEEf#H
fi. (Okawachi et al., 2012) 1ZbFHET 5. AEOEFRLI S S ENTWwAb (Okawachi et al., 2012 ;
Ismail e al., 2013) . #EIZH 554§ 5 (Venmathi Maran ef al., 2012, 2014) . = #£ 144 13 Okawachi et
al. (2012) 129E9 -

AVVEDFLY )

Peniculus ostraciontis Yamaguti, 1939

1B8E | 975/ \37 7 Tetrosomus gibbosus (=Ostracion gibbosum), < 7 7" Tetrosomus reipublicae (=Rhinesomus
concatenates [sic))

FFEEERRAL © B

HIBE9HE - JLAFERE (RIS Shiino, 1959 ; AWML © Yamaguti, 1939)

& 1 HEENIA IS OBENS & S,
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ANV EDF LY (R

Peniculus truncatus Shiino, 1956

18X . ¥/ / 3 A)\)V Sebastes oblongus (=Sebastichthys mitsukurir)

BRI ¢ Bk

HIBEY DG AL (ZFEIRATE. ¢ Shiino, 1956a)

52 | AT EIC D 53 % (Venmathi Maran ef al., 2012) . Shiino (1956a) 255 L 7245 3 (Sebastichthys
mitsukurii) 1%, Matsubara (1943: 243) (2 XAUXSY 7/ T ANV TH S, FriE#ERLIE, RED A NVE
FHICHFET L2 EICN S,

EPFLTVRE R

Genus Pennella Oken, 1815

KEOFEEMAICE L CTIE, eV F A CROBMHEBH, &0 [HBEEMFFRESHR] (BkES,
2013:1595) @ [HW5dEde] 121 [Pennella < VF A2 ] L W)tk hA s s,

7IooedF LY

Pennella balaenoptera Koren and Danielssen, 1877

B AN Pennella sp. (IE5i4 , 1965), Pennella balaenopterae (18 , 1999)

8% | 3~ 7 7 ¥ J Balaenoptrera acutorostrata, 7 3 7D 11f Cetacea fam. gen. sp.

BEBAL : B L I A R ORFICHEA L, AE & JEE 2 oK CEE T

HIBR O - AL (R IREEI - B304, 1965 5 dbiff R HEEL  Uchida ef al., 1998, WH - ik,
2000), FA&—> 7 CLH#EEREM  Uchida ef al., 1998, N - 527K, 2000)

&% mr (1963) I2XUE, Y aF T AV I IHhLELNIAEOBEARPE RS ERETRRSN L
VDS, BRI 07200 2 223 G0 v, REOBEMA L, BAICIREL2EE (1999) 126t
WH - ek (2000) 2572 720940 ) Ay ] #fHLRV,

vJaeoF LY

Pennella filosa (Linnaeus, 1758)

£4"Y) AN Pennella orthagorisci (£, 1916a ; 45 , 1961 ; 55, 1965)

B8X . 7 uh ¥ ¥ Makaira mazara, 777 4 51 ¥ % Tetrapturus angustirostris, <~ R7 Mola mola

BFEEBAL - B SHIB A M EOMWICIFA L, I & INgE 2 R &

HIBRY AT AL REEE (LiEEsR Bl - A3, 1916a ; FIEILE 71 - Ho and Nagasawa, 2001), i /A
i LRV R A AT - A, 1961 5 5, 1965)

fBE I RFERLRNFEIGA L, w7 0EEEP~ Y RV IHAET S (Kabata,1979) o TEETIIBRE D > 7
12549 % (Markewitsch and Titar, 1978) . FE#H1441% Ho and Nagasawa (2001) 129£9
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HhoFedF LT (FFR)

Pennella instructa (C. B. Wilson, 1917)

BV AN Pennella cf. saggitta (fi3f, 1916b)

18E | AU ¥ Xiphias glandius, 7 71~ 7' Y Thunnus orientalis

FAEEML - AR A EORERCIRE 2 AL, ARG xE AhcBEib. HEPBEEICELZE0H D

HIBRYDE AL (30 [IHol] © A9, 1916b 1 =EIRJUAR © Yamaguti, 1939)

fm® A (1916b) PREARFFEO2AR D MIRZGE A /EA 128 <, Yamaguti (1939) A%/R L 72 A7# & 0
P52 Ens, A (1916b) DFRFEFEEMIZE ZICED S, BE (1961) (F Yamaguti (1939) %
FIHLT, AREDSRR L7z AfEE Bb s e FEMDGEDS, — il H R R 2 6 R A%
WHEEONLZHFERDOVDEOL L TR ENT WD (R EERADT, 1990). FEEMAIE, &
FiAH Y FFNHFET L LW D,

Yo LY

Pennella sp.

8= : ¥ >~ Cololabis saira

TAEEBAL - THES L SHER A M EOMAICIFEA L, B & INEE 2 K2R

HIBRY DT ¢ AL CbiE R HT © Nagasawa, 1984 ; JLHEERTH - HUIbyp - & h - —HIR0p - B
5, 1984 5 BAGT - ALFREE R - TUER - Justed 0 B, 1984 5 dbifEE e B0l - B 0 Nagasawa e al.,
1985 ; by A - Hbah - FA NS 1985 5 A S |, 1985 5 AbiEE R AL - ALl - B -
Foft i - PUE - LN Nagasawa er al., 1988 5 JL#gEERF A - Hbi - AR - 438, 1991 ; dbif
ERH L - AR, 1992), HAHE (L#EEVE 1 © Nagasawa et al., 1985, 1988), s —v 7 (dt
HEEIL T - Nagasawa, 1984 ; {5 |, 1984 ; Nagasawa ef al., 1985, 1988 ; L1 - A , 1992)

&% 1983 AT MMM O Z Y > ITERICF AL 2720 ICH#EE 2 ), T, Z20F
R L FAMO A DFEMIZH NS5 7- (Nagasawa, 1984 ; K5 |, 1984 5 B, 1984 ; Nagasawa et al.,
1985, 1988 : /N5, 1985 & 0 6 , 1985 1 AR - £, 1991 1 INIT - AR, 1992), AMOHE* Z1F 7=
T ORI Levy (RS |, 1984 5 Nagasawa ef al., 1985 ; 305 , 1985) . 19804 Ly -
HRORPFEEREY < IC B 2 RO F AR & K (1989) FELHTWVD, KEOERE L KB ZNE
NEES (1984) LEER (2003:56) ICRENT WD, AT &G v~ ORERIZET 2 M5 (K,
1984) "5, LV FLAVEDIFHO Y O FAITILKTE =N TDHH S LS5 (Eberhardt, 1954;
Hughes, 1973)c —#iHE&H CREITED S EHERMHRPFEONLFERO VLD L LTRAMSI N TY
% (RUHS T B AR AT, 1990) . FREEFI4 X Nagasawa (1984) 124E9 o

ESFLVEDITE

Pennella sp.

1B8E | A V¥ Xiphias glandius

FAIBAL - AT A EOMRICITA L, B E K IcE

HERRYDE ALK (FEE [ IHr] - A9, 1916¢)

% AFEH X VXA OWEEDSDH L5, A (1916c) PRIFEARZEBE R Z Ehs, ik
LDOPSEIFTE 2\,
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ESFLVEDIE

Pennella sp.

8% . b T 7 7 Takifugu rubripes, 7 74D 11 Tetraodontidae gen. sp.

TAELRAL : S L I EOBHNICIEA L, NG & JIgE 2 K IC#&

HIRRYE P (LU BT R R AR T - Bkl - KA, 2006), ANBIHL (BRES , 1918)

fm® 5 (1918) 2SHUR L 72RO LA IO 5 AIRERIZEVWoIIR L, Bkl - Kit: (2006, fig.
24-b) AURL7ZEEAROHIRZERITE . SO L) BV H LH2S, I TIIEENICH—FfEE LTHI .
KEOFAELEDLNG 77 7 OFED, —iHEERRETED S IECHEDP TN FERDO D
DL LTHIMENT VS CREHRTTEAEBATIT, 1990).

ESFLVEDIE
Pennella sp.
BE AW
FPAERRAL ¢ A~
HIREVAT | AT (FIFOLE S S A ATRE MY © 58, 1996)

I/ 7 NJIOHEZFTRE GHFR)

Genus Peroderma Heller, 1865

WERERIAE, RIEH A 7 VHOEGDEEROENIZEEND 2 L IZHE . RIED Peroderma pacifica |2
BELYA /7 bauhy FOPFEENYL TS5 25,

A/ 7 ha0HEF GhFR)

Peroderma pacifica 1zawa, 1977

8= . Y1 7 % Bregmaceros japonicus

FPAERRAL © BEIED - T - AR L A LIIE BN E D, AE R & IO AAKITIZEL T 5
HWIBRIA ¢ LA (RIS KT Izawa, 1977)

&% O ERENRIE, REOBENAOHREFA L TH S,

XEIAH)LVE FiFR)

Genus Phrixocephalus C. B. Wilson, 1908

HEEF (1965) 7% Phrixocephalus triangulus \Z X < A 7)) A OIEEN Y% 5272 05, KIEIZLE
FROFIEER G R IRET %0 RIEONA T VHIIEEORER (X5 ~) IHERNIZHET L, 2070, Dl
TOZKMEOFAIAIHIC TIRER] LR L7208 ERICFEL TV AHTIImO TEMETH 5, HE (1965,
1979) &, AF<XA N ATHHFET LT %, BEO KK EMOMEICEALL, FHEEORH T
THREMNIR Ao IRERELEE(CHHRIERZSIE 2 O A 1 CEE, I a/HTIc@&Em34] L Tw5,
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NEAAXERA D) LY (FFFR)

Phrixocephalus alatus Shiino, 1956

18X . ¥~ ¥ 1 Pagrus major (=Pagrosomus major)

BFAEBAL ¢ AER

HIREVAT - AP (BRI VL [5E] ¢ Shiino, 1956b)
w2 RN, A~ Y AICHFET LI LI/},

FATIXEAIA DY) LY (iFF)

Phrixocephalus arboreus Shiino, 1956

BX . Y ¥ 24V A Tanakius kitaharae (=Tanakias [sic] kitaharae)

BFAEBAL ¢ AHER

HIREIAT - AT (T3S0 ¢ Shiino, 1956b)

&% - IS, KEDO Y A TEAET (Favd) THRESNZI LIZICHD,

AIVFTARFAETA B LY (FiFF)

Phrixocephalus cepolae Yamaguti, 1939

B8E | A3V F T 5 ¥ F Cepola schlegelii (=Cepola schlegeli [sic])

FFAEBAL ¢ ARER

WIS (ZEIERE © Shiino, 1956b), HAWE (F1L{ © Yamaguti, 1939)
&% FRERIAE, AR AI YR T H 8 FIIHET S EICH T,

FATREIANDY) LY (FFR)

Phrixocephalus crassus Shiino, 1956

8= : v\ IF Hoplichthys langsdorfii (=Hoplichthys langsdorfi [sic])

FFAEBRAL ¢ HHER

HIBRIARR ¢ AT (RISRILIR 4 7~ Shiino, 1956b)

fmE ML, AED Y A TEAPRE S NIRKPEEIIH o 2 GHEORR G Fay) (12
Ko

TEFLXERAN) LY (FFR)

Phrixocephalus curvatus Shiino, 1956

fBE  REED 7 L A HFH an undetermined species of flat-fish
BFAEBRAL ¢ HER

WIBEAE © AUCFE (T3S0 Shiino, 1956b)

&% - FEERIZIE, AEOSESTN TV D LI 2 Z LI,
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IYFXETA DY LY (FFR)

Phrixocephalus diversus C. B. Wilson, 1917

&£ : k1 X A1) Repomucenus virgis (=Callionymus virgis), * A v R £} ®1f& Callionymidae gen. sp.
(=Callionymus sp.)

FFAEERAL ¢ HER

HIRRY 0 © ALRCFEE (AR =R [AHEGE ] © Wilson, 1922 ¢ Rl IR i vl [J535 1213 Totomi Bay] :
Wilson, 1917)

52 : Wilson (1922) »%#i& L72fdE (Callionymus sp.) X, ¥ (2013) 12 X NWEEBHEAHTH %720,
CITEARy KBOUEE § 5, FriFEMAIE, KED Y A TERP=E (34F) TRES L
W&,

TEFHXEIAH) LY GRFR)

Phrixocephalus longicollum Shiino, 1956

83X : & X 3 IF Repomucenus curviconis (=Callionymus richardsoni)
BFAEBRAL ¢ Bk

HWIREVAT - AT (T3S0 ¢ Shiino, 1956b)

&%  FiEENAIE, AMOEHSE EHE 26 F7) LR,

NAXAZRAEIANDY) LY (FiFF)

Phrixocephalus reniformis Shiino, 1956

8% . 3 A I Calliurichthys japonicus

BPAEEBAL ¢ ARER

HIBEYSAR ALK (ISR [BRITA] ¢ Shiino, 1956b)

#E  ERENYE, AEOREBIER (v A7) 2EL TSI LI/,

XEXA B LY

Phrixocephalus triangulus C. B. Wilson, 1917

B8X : 4% 7 ¥ A Parapercis multifusciata (=Neopercis multifasciata)

BFAEERNL ¢ Bk

HIRR9AAE - LA (43I E 1 LE D ¢ Shiino, 1956b : Wilson, 1922 ; fH34i% [JF3#% T3 Owari Bay] :
Wilson, 1917)

B2 AL, I B E RIS S MRS FE SN HFEHOVE DL L TRAENTWS E
T B AT, 1990)s 72721, BEIZG > TWAEEIE [MEX XY (ATF)] THY, Kl
TR WITRMEA D 5o AMEIZHT ZH5H 5 (HEEF, 1965, 1979) 0 FEHEFIZ IEHEEF (1965) 12669 o
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DY HEXLIIAN) LY (FFR)

Phrixocephalus umbellatus Shiino, 1956

8E : & X 3 I F Repomucenus curviconis (=Callionymus richardsoni), A /71 % I Scorpaenodes evides
(=Scorpaenodes littoralis), 't T * Paralichthys olivaceus, 7 5 * 5L A Tarphops oligolepis

BFAEBRAL ¢ HER

HIRHIDE LA (T-2ER46 770 © Shiino, 1956b : ZHEILJZ ] © Shiino, 1956b), H A (Fe IR
JE LM © Shiino, 1956b ; SeHEIRFAZEN] - #78F : Ohtsuka et al., 2007 ; JZIFWELE I - Ohtsuka ef al., 2007),
A CAIT, 2008)

%% © Ohtsuka et al. (2007) 12, AEDSEMFIRG B A v 7T L RIERATTFOT T AL A12FE L7z
CENRENTVDEOT, ZTIIET 5, Al (2008) 23R4 L7z HHO IS AFEsFAE L2 7
ADGENH Lo EMIZHT HE8kIE %25, Ohtsuka er al. (2007) IZHIHME N TV L GHEL[F—TH D
DT, FHEGhO AR THRE SN b DO TH A 9 o FIRERNZIE, AR TN % & 5 BAIRGH
WA (DHAE) IRZDIEICH S,

ARy—H /) IXLHI GRFR)

Phrixocephalus vipereus Shiino, 1956

B AN Lernaea sp. (£}, 1918)

8% . ¥ 7 ~ ¥ A Branchiostegus auratus

BFAEERAL ¢ Bk

HIBE AR LR (SRR ¢ Shiino, 1956b)

& . s (1918 :472) X [HF 72V IRZFEA] b Lernaea sp. % MR L72hY, ZOEILHS A2
KEDLDTHL70, T IINEET Do FIEMENA, RRATENE A2 5 2 BAIRG A A A B o —
YORNE (IFLTI) OLHIICRALIEICHS,

AERAAVLVED 1 1E

Phrixocephalus sp.

18X . X A1) IF Repomucenus lunatus (=Callionymus lunatus)
BTAEERAL - Ak
RIS AL (TR0 - R4, 1963)

ORI FLVE G
Genus Sarcotretes Jungersen, 1911

PIEERGE, RIEDA T VHEPEMOKEMIFET S 2 LW T, Sarcotretes umitakae (2 > ¥ 71
AT F LV OHFENZET R Do
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AFAI AL EIF LY (HiFF)

Sarcotretes longirostris Ho, Nagasawa and Kim, 2007

18X . "} ¥ F 7 Psenes pellucidus

BAERNL : SEHIWER A R OfMRICIEA L, IAEE & INEE K IZ#E T

HIBRYDE AL FIILIRN @ Ho et al., 2007)

&% IR, AESMMIEOWEE AT 2 RWEET (EE : X577 2352 L ICH,

SUNMEDF LY GRFR)

Sarcotretes umitakae Uyeno, Wakabayashi and Nagasawa, 2012

BE . ¥ =27 2y e Coelorinchus jordani

FPAEBRAL ¢ B L AR T O AIIA L, IERIEAK 28

HIRRYAE WD il (RS M F51E0 : Uyeno et al., 2012)

&% - FEEN I, AEEROF 2 v 2 e S ICHET L EICN D,

Uao/eTE GiFn)

Genus Serpentisaccus Blasiola, 1979

HKIE D Serpentisaccus magnificus 121 277 ) e FOBENLH G2 5N TWD T Ehs (RIS, 2013),
RIEIZ | CHFEMA T IR—RET 50

Jay/ s

Serpentisaccus magnificus Blasiola, 1979

18=E : 77 K/ /\¥ Nemateleotris decora (=Coelorinchus jordani)

LA : SN S IRESO R %2 8 RIS A L, IR & IRFEIT KR I 88

IR — (EEBFVEY -V FEREKESE : L5 5 2013a)

& . AEIIKEECHBTT L2707 1) EVPLMASNIZBARIEC LI EELSELN20
12, HELEBICHLEAENZEZZONTVWS (LFS ,2013a), 2721, BRBEIREOT 7K/
VIZHEPDH A T VHNFEL T2 KP BHIERDSH 2 2 L6, FIBIZHERL TWL LS 5
(kB 5, 2013a), BB S (2013a) I FHLOHR TRIED G F 3 (Blasiola) % Brasiola & 50 L 720 i
M%ix, EFS (2013a) 12969 o

EDPFLIRD1E (B LK)

Pennellidae sp. 1

8= . 1 ¥ F 7 % Brotula multibarbata
BFAEERAL -
HIBA AR LR (FIEILIR L © 1zawa, 1999)
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EDPFLIRDIE (B LAHE)

Pennellidae sp. 2

BF . AV )\ XF Pseudolabrus sieboldi
BFABRL ¢

IR - LT IR BB - Izawa, 1999)

BE-FERUAb

T4 4 Osteichhthyes
7 H Salmoniformes
¥ 2 71) 7 FF Osmeridae
¥ ¥ ¥ 7 Spirinchus lanceolatus @ 7 %7 A4 % 2.7 v ¥ ¥ % LY Haemobaphes pannosus
7= M7 ¥ AH Stomiformes
"7 7 A LV F} Chauliodontidae
KA TV D E Polyipnus sp. - ™Y A 511) &> Ophiolernaea longiceps
t X H Aulopiformes
7 % X IV F} Chlorophthalmidae
7 7 AL Chlorophthalmus albatrossis = =7k >~ & 2 % & ¥ Allotrifur cholorophthalmi
/N J1 4 7 > H Myctophiformes
NG F1 4 T 2 FE Myctophidae
7 Z NI Myctophum asperum 7 ¥ )7 % ) H A Cardiodectes longicervicus
A AFINGT) Myctophum nitidulum @ A R —3 /71 2% Cardiodectes medusaeus
t ¥ N¥# Diaphus suborbitalis - & > N7 ) H ¥ Cardiodectes cristatus, * N —3 7 5 %
¥ Cardiodectes medusaeus
INE I A T Y IE DI Diaphus sp. © 7 A/ 71 UV IED1E Cardiodectes sp., 3V ¥ <A 1) AT E
N Lernaeenicus quadrilobatus
% 7 H Gadiformes
% 7 Gadidae
A N7 %5 Theragra chalcogramma - % 2.7 /7 & ¥ % L 3 Haemobaphes diceraus
~ %7 Gadus macrocephalus @ % 2.7 77 ¥ ¥ ¥ A ¥ Haemobaphes diceraus
A 77 4 F} Bregmacerotidae
A % Bregmaceros japonicus : 7 %/ 7 s AW I ¥ F Peroderma pacifica
v 3 4 Z % Macrouridae
F a2 s Coelorinchus jordani @ > > 71 4 & 2 & L3 Sarcotretes umitakae
7 > 1 H Ophidiiformes
7 > v F} Ophidiidae
4 % F-7 % Brotula multibarbata : & 3 ¥ 5 2 FFO 17 Pennellidae sp. 1
47 H Beloniformes
4 3 1) £ Hemiramphidae
3 Hyporamphus sajori = %3 1) A 51') 5T %€ N Lernaeenicus sayori
> ~#} Scomberesocidae
> < Cololabis saira : % >~ & ¥ & A3 Pennella sp.
A X% H Perciformes
A3V} Sebastidae
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% /) 3 AN)v Sebastes oblongus @ ANV 2 ¥ T X A Peniculus truncatus
73 714 TF} Scorpaenidae
A 714 T Scorpaenodes evides : 714715 A ¥ < A 711) LT Phrixocephalus umbellatus
/N I FF} Hoplichthyidae
F N1 IF Hoplichthys langsdorfii © 3 2.7 X ¥~ 4 /1Y) I3 Phrixocephalus crassus
/N5 F} Serranidae
T XN Epinephelus awoara : A 751') A& N ¥ Lernaeenicus ramosus
T S12N% Epinepherus fasciatus : £ 71') 5 %€ N % Lernaeenicus ramosus
71 ¥ & ¥ /\% Epinephelus merra : 7 % / /N7 F 3 Lernaeolophus sultanus
FN% Epinephelus akaara : £ 71') 53 N & Lernaeenicus ramosus
2 I Epinephelus bruneus : A 71') &€& ¥ Lernaeenicus ramosus
= IN¥ Cephalopholis urodeta : 7 %/ /N7 F 3 Lernaeolophus sultanus
= %N} ¥ A Plectranthias sagamiensis : 7 % / 7] ¥ Creopelates floridus
KX NY Epinephelus chlorostigma : A 711) A3 € N & Lernaeenicus ramosus
~/\% Hyporthodus septemfasciatus : A 71') N3 & N ¥ Lernaeenicus ramosus
7 ¥ 7 5 4 F Apogonidae
T T U ¥ A Apogon lineatus © 7 1A 711) A E N Lernaeenicus ater
7 ~ % A #l Branchiostegidae
* 7 < ¥4 Branchiostegus auratus © A v —1 J I ¥ L I I Phrixocephalus vipereus
TN 4 X F} Echeneidae
SN X Echeneis naucrates @ 7 %/ /N7 3 Lernaeolophus sultanus
% 4 %} Sparidae
~ A Pagrus major : X ¥ A4 X ¥ <A J11) 5 Phrixocephalus alatus
F a7 F 377 4+ F} Chaetodontidae
78y ¥4 Roamodesta : ) b711) 2 v T F AT Peniculus minuticaudae
7 715 FFk Cepolidae

A IV FT N Y F Cepola schlegelii - A3 FT 515 F X¥~<A 1) 5 Phrixocephalus cepolae

A X A% 4 Fl Pomacentridae

F AW X AR RS A Pomacentrus nagasakiensis ) 4V N T ¥ AT Peniculisa ohirugi
IR ¥ A F Nomeidae

INF YT 7k Psenes pellucidus = X573 v 71 4 ¥ 2 F LY Sarcotretes longirostris
7 F} Labridae

KWW NRT Pseudolabrus sieboldi & ¥ % 2 2 FL@ 17 Pennellidae sp. 2

R > XZ Halichoeres tenuispinis : 7~ > XZ J )N7 F 3 Lernaeolophus aceratus
7 47 4 %} Liparidae

73 XIEDHE Liparus sp. © 77 %+ ¥ 27 & ¥ % A Haemobaphes pannosus
b 7 ¥ A} Pinguipedidae

Z % b F ¥R Parapercis multifasciata © X "< 4 71 V) I3 Phrixocephalus triangulus

7 F 511 N7 X A Parapercis sexfasciata © 4 51) 53 & X EO 1 Lernaeenicus sp.
4 X v K#E} Callionymidae

X A1) IF Repomucenus lunatus = * 5~ 4 511) 5 JED 1 7 Phrixocephalus sp.

A I IF Repomucenus curvicornis : 7 ¥ H X 5 < A #11) L Phrixocephalus longicollum,

T A=A H1) L Phrixocephalus umbellatus
R X X Repomucenus virgis @ X % X ¥~ A J11) L3 Phrixocephalus diversus
I A IF Calliurichthys japonicus © X X 1'% X %< 4 J11) I3 Phrixocephalus reniformis
A A v RELO 1 Callionymidae gen. sp. © I %% A ¥ 1 711) &> Phrixocephalus diversus

71
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NEF Gobiidae
7 1 AT X rNE Pleurosicya micheli @ >/ 71 ¥ Cardiodectes shini
AV NEIEDOIH Eviota sp. © ¥ >/ J1 ¥4 Cardiodectes shini
A F & ¥ TINEY Trimma grammistes : 53/ /71 2 Cardiodectes asper
A L X INYIEDIE Priolepis sp. © > >/ 71 ¥ Cardiodectes shini
7 U AT A VINYE Eviota sebreei - >~/ 71 ¥ Cardiodectes shini
IEF T v I Amblychaeturichthys sciistius @ ¥ 277 77 & ¥ X A ¥ Haemobaphes diceraus
I F R T NE Priolepis borea : /NE /7] ¥ 2 Creopelates nohmijimensis
X I N¥ Suruga fundicola : 7 4 7 71 2 Cardiodectes rotundicaudatus
7 12 7N} Ptereleotrinae
7 7 AR/ INE Nemateleotris decora : V) .77 J & 7 Serpentisaccus magnificus
~ 71 ¥ %} Istiophoridae
7 171 Y X Makaira mazara © X 72t T ¥ L Pennella filosa
77T A AT F Tetrapturus angustirostris © < 7 1 & T & LY Pennella filosa
A # ¥ FF Xiphiidae
A5V X Xiphias glandius © 71 Y ¥ & T & L Pennella instructa, &3 ¥ 5 2 J&D1FE Pennella sp.
4 73%} Scombridae
7 1~ 71 Thunnus orientalis © 71 2 ¥ & 2 % L Pennella instructa
71 L 4 H Pleuronectiformes
KFED N L A HEFE an undetermined species of flat-fish © 77 ¥4 L X < £ %1 1) & ¥ Phrixocephalus
curvatus
t 7 A #} Paralichthyidae
7 T A VA Tarphops oligolepis : 71715 A ¥~ A 71') 5T Phrixocephalus umbellatus
v J X Paralicthys olivaceus : 714715 A %< 4 711) &3 Phrixocephalus umbellatus
71 L A #} Pleuronectidae
~ ' L A Pleuronectes herzensteini : % =77 /r ) ¥ 2 % & > Haemobaphes diceraus
NI+ ¥ LTI VA Tanakius kitaharae © F 3 7 2 A < A 711) & ¥ Phrixocephalus arboreus
7 7" H Tetraodontiformes
E VT 5 7 FF Balistidae
VT UE VAT Sufflamen chrysopterum X 5 X N U F LY Peniculisa uchinah
I ARXINE Sufflamen bursa @ X F 3 VNV € U F A Y Peniculisa uchinah
LT A€ Y ITT Rhinecanthus aculeatus @ X F XV /NY & ¥ X A ¥ Peniculisa uchinah
AT I INE Sufflamen fraenatum © X F X VN P X A Peniculisa uchinah
E > 717 7517 /NF Balistoides conspicillum © X ) XV NV v T X A3 Peniculisa uchinah
# 77 73 F 7 Monacanthidae
7 AINNF Aluterus monoceros - V) N A) 2 v DX AL Peniculus minuticaudae
7= T NF Thamnaconus modestus 1) N 771) 27 ¥ T % A3 Peniculus minuticaudae
71 7 N Stephanolepis cirrhifer @ V)~ 7)) 2 v Y X A3 Peniculus minuticaudae
X V) 77 7177 INF Pervagor melanocephalus @ X F X7 /N v U X A Y Peniculisa uchinah
3V ¥ Paramonacanthus oblongus © >1) N 711) 37 v T ¥ AT Peniculus minuticaudae
N2 7 7 F Ostraciidae
= I AR A Lactoria fornasini - K77 bV 34 v P F A ¥ Peniculisa crassa
INY 7 T Tetrosomus reipublicae © 37 ¥ T % LI Peniculus ostraciontis
3 3I/N3a 7 7 Ostracion cubicum © N7 7 /N4 v T % A3 Peniculisa crassa
F 7 ¥oNa 7 7 Tetrosomus gibbosus © 377 . T % L Peniculus ostraciontis
7 7'} Tetraodontidae
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7 71 A7 7 Takifugu chrysops ) )NW ¥ ¥ % LY Peniculisa bicaudata
¥ ¥ <7 F Canthigaster rivulata © > A /> )N% & 2 F L Peniculisa shiinoi
PWF 3 7 7 Arothron hispidus © 7 % J )NT 7 3 Lernaeolophus sultanus
N5 7 7 Takifugu rubripes - & ¥ % L & D 1E Pennella sp.
7 7D 17# Tetraodontidae gen. sp. © & ¥ F A T JED 11f Pennella sp.
N1 2R U FE Diodontidae
X 3 7 Diodon histrix : 77 7% / /N7 5 3 Lernaeolophus sultanus
\1) & 2R ¥ Diodon holocanthus © 7 % 7 /N7 5 3 Lernaeolophus sultanus
~ ¥ K7 F Molidae
~ AR Molamola : <~ 7' 1Y% LY Pennella filosa
ABIfAE (an unknown host) : & ¥ ¥ 4 T & D 14 Pennella sp.

FHEA Mammalia
27 ¥ 7 H Cetacea
7V Z D11 Cetacea fam. gen. sp. © 7 ¥ 7 & T F A ¥ Pennella balaenoptera
F %A 7 ¥ 7 F Balaenopteridae

X V7 7 Y7 Balaenoptrera acutorostrata © 7 2 7 ¥ T & N\ Pennella balaenoptera

SHROMRFE

RHEEFTIE, 1916-20144FEDIIERIZ IR S N2 kA D L 12, BAREL VX A VD A 7 VEEMONE
WABEH L 2o ZORE, HDOED O IX148451E L RFEZEM (Off) 2HE SN TWDL 2 EnG 0ol
20044E F TOEHRTH 278, HHRP SIS N U F 4 VEOBEIZ20EM130 T2 %5 (Boxshall and
Halsey, 2004) . ZO¥fEA b &9 5 &, DOAE DML S BEAUE D70%, BEATEDOK35% Ov P *F
LNURAA T VEPHE SN 8 b, F72, bAETRERS N BB LML, FAM A T O HEM
AL RS TV 5 3H (4)887H  Kabata, 1979) %7454 (6)&117% : Kabata, 1988), 1 ~ ¥ (6/®277H :
Pillai, 1967) L HNTAHTLENMETH S, ThbH, bAENTCIFATED A 7 VHEMPIRTLED
LW s i, o, ZLOBMEEAETLIETHL LS 2D, SIUL, A, FR A+ & HEE
HEOMEOBW THLEFZL LI

WTBE T, MH T > 7 HARES H5E6fE (Markewitsch and Titar, 1978), #[E A 5 U2 (Kim, 1998),
FE2 S Ug 13 (%7K Song and Kuang, 1980), &i&E2*5 UE1HE (Ho, 1966) Ay STV 2I0EE
Lo ZORMERNS L, bAEOC X AR AT VEMOSHS RS EHNTE D,

7272, EELIZ, DPEBTAIYFAVENA T VEMOWIEE, FXEARTGTHDLEE LTS,
EHSDOREORBRELT & BEOTNRIZTE > T WwNEER 7 78, v a ¥ S, S 1EOHE (R
IRV, VI N Y, RV IR, YA T TRy, FHIXFY, Lo FUFTY
RO T RN el FAY, AVIUYNTFeIFLAY, DAY eI FRAY, IFIUNTFReIFLY,
ryAMATFAY) B TCREE L 72 (Uyeno and Nagasawa, 2010a, 2010b ; Uyeno ef al., 2012 ; Uyeno,
2013, 2014), HAETEEZFEMED A 7 VORI S Nk E 0% QFEETRS N/ -boT
KEL, BFEUMEOE NS OWFITEAETHo72, —J, DHFENIIHMD CTELEOMHE (4,180% [F)
2013], 20% XK E) PERT LA, FEVIEDDH 2FIZ—HTh b, /2, LELofmE-a7ER
YARNTRLZEIC, CNETICOPETE VXA TERD A T VHEDPEL N2 AFIZH80H T L2272 v,
L723-> T, 4, BENMEAKC &b mEIcFA By o AL P OICRES 1T 218,
LI X ATEAA T VEMHOBI BT L HIfES NS,

KRHFETRLZISBED OB, VXA VBIZRFAED D DNL v, FARET, BENFMIERKS L
7AEIIDDENZIE e 22012 Yamaguti (1939) 2574 % & V4 ¥ w XUR L7278, TEREIX I RE# L 22 20>
7oo SOXD BWIFEOEIUL, KBS A T HOL  DYMEMEAEIE & BEICHAE L UER LR a0 7%
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W2k, FRAERENL W LIOEREOERESE W & (21X Hogan, 1987) AEE L Tw5b EE X
S5N5. SilE, FHEEAEE GE» 5L  OERTRE L, £FITH D 5EHE2FBNICHA L 2 L5 E
YThb,

XAV A T VOB EERICET AR ED L I L b RETH L, DPETIE, Zhbil
B3 20D Ch v, flddiFs e, U ~ilBITA2Y eI F AT OFERIICE T 2 H1H
(Nagasawa, 1984 ; 5, 1984 ; HHH , 1984 ; Nagasawa ef al., 1985, 1988 ; /MK 5 |, 1985 ; #5205 , 1985 ;
B - AFF, 1991 0 I - AR, 1992) ICMAT, Fa2au 75 Vel FATOIT VAT BHFERN
(Nagasawa and Maruyama, 1987) & A7 M7 ¥ IO (FAH ,2004), NYHIIBITLA A7) LT E
Ny O BEFA LG EH#PA (Nagasawa ef al., 2010, 2011a, 2014), HFHI AT A H ) AT DL T AIZE
VF %2 AR (Ohtsuka et al., 2007), ¥4 7 VN Y ¥ A & RAEMOMIAETE T (Izawa, 1997,
2007), ) M)AV eI FATOEEE (Okawachi ef al., 2012 ; Ismail et al., 2013) (ZB$ A FZED
HHOHRTHL, LIVFARETIEFEZEOAEEEEETL2EPIL NI ML, R A XHKECH
VOZEMS, KEFEERAMICEE LA IIERIREE L COEHTEANRENS LR E, F0
AR RATE LI T 2 EEIEIRE V. WP EENS,

I

FHEHIE, BEROAFETELLOH 2 OWHNE/T, TNETHIFEREZIERICHED D Z LA5TE 7z, AH
TEEODIILETZoT, FCBMFFI Ao 724 DR EMBEZFL LT, BIAOMINRSEH TS - £
BB (KRS ERE: FM ey 7y —¥x Fyv 7)), WEMK OMELERT: y1er 75—
LF oK AT 7F ), BINEMK GHEIEN S A s 79— Fv7 4 v Fy 7)) IR R (O
FRUARTT) , KN PAEF IS CRIE T S 2K I ) o
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A checklist of copepods of the family Pennellidae (Siphonostomatoida) from
fishes and whales in Japanese waters (1916-2014)

1 : 2
Kazuya Nagasawa" and Daisuke Uyeno”

Y Graduate School of Biosphere Science, Hiroshima University,
1-4-4 Kagamiyama, Higashi-Hiroshima, Hiroshima 739-8528, Japan
? Florida Museum of Natural History, University of Florida,
1659 Museum Roard, Gainesville, Florida 32611, U. S. A.

Abstract Based on the literature published between 1916 and 2014, a checklist is compiled for the 45
nominal species and 9 unidentified species in 14 genera of the copepod family Pennellidae from Japanese
fishes and whales. This checklist contains information for each taxon regarding its host(s), attachment
site(s), known geographical distribution in Japanese waters, and references. A host-parasite list is also
given.

Key words: bibliography, cetacean parasites, checklist, Copepoda, fish parasites, Pennellidae
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L 7 D FPEANFOF AR 2 EINT 2 L & H 12, Pl a8l 72 (WiaF R, §iE 4,
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Table 1. A list of protozoan parasites and their typical hosts cultured in Japan.
o TR 4 (RS i #
% AaFR¥E Microspora Sprague, 1977

Glugea Thelohan, 1891 TVFTERY Y Fay [N THRELE ) BIRZ D ER LT b7z, &
(TN T T8 g DFEF/AIH D,
(Hifr)

Glugea plecoglossi Takahashi and Egusa, 7 127 V7 7 Ekw s 7L P (1983) 1] 7 Lila 70 ), HART A R R

1977 Fa (7T NV T RE£(2008) * T 7LZ VT T 1203 b ik
fa- ) (&) ELTRELZA, AR CE ORIV TR

%o W A (1981), EGPikE © mAG (1978),
il - L% (1976), Takahashi and Ogawa(1997)

Heterosporis Schubert, 1969 4174 R Fary BHEAT =V DPEMNTE L, KAAZHONT %2
(BB 1) )R BB EICHE,
(Hi#5)

Heterosporis anguillarum (Hoshina, 1951) 7 > ¥4 7 {1 ¥ kw7 ¥ =k ¥ SRV FFICHFEETLIREMBFRTHL I LI

Lom, Dykova, Kérting and Klinger, 1989 7 =7 (7 F FR®EMI v+ F £ %o HE(1983) 1Y F FRETF IR, HAZGAR
F-1) FEMFERES(2008)* T 7 F F R ML Tt

A, WFRB IR E LTRESN Tz, KT
B DOTERIZHE, FEpnEb) &I L7z 1Hi
DN - AEH(1982), Wi 5 (1982)

Kabatana Lom, Dykové and HNFERT VT 278 B4 DOWE & 7 5 72Zbygniew Kabatalfi 12K s,
Tonguthai, 2000 (HT#R)

Kabatana takedai (Awakura, 1974) Lom, % 7 ¥ ¥k 7 ¥ Fa v Hr# S (1983) 1]~ AfiaF &R & L CiRE L2

Nilsen and Urawa, 2001 (R HI 7~ 5 i B, TOBRBEDLAT RV BHIEH NS Bk
F a2y ThDHH, [IRHBIT R D — iR
ENTWDLDT, BEEZHVL, EF - Y - &
YRk - - TP & EE0974), AW
Zenke et al.(2005), Miyajima et al.(2007)

*HARG AR HERE R (2008) © [EEHFFERMYER] OF— L= THWIZOWT
(http:/jsp.tm.nagasaki-u.ac.jp/modules/tinyd I /content/provisionalJEtable.html)
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F a2 (TVHREET o8, FIEHEET L0 T AT R (R & L
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) DS ZOoTBY, TNERKBIT L7720, %
BEOSEG LHBETL, T, A UNF, e TIHOR
W AM. seriolae’ $ 0T 7Y F =2
YRy v Fay [EFERT b FEAERDL ¢ Sano er
al. (1998), Yokoyama et al. (2011), Wik : Bell et
al.(1999), Yokoyama et al.(1996b)
Microsporidium sp. PBT Zhang, XY7UERyYFay ruxy YA TEEO7 a7/, FEAIRDL ¢ Zhang
Meng, Yokoyama, Miyahara, o) =] et al.(2010a)
Takami and Ogawa, 2010
Microsporidium sp. RSB Egusa, YA EFRT T F a2y 54 YA TIHED< YA I/ G,
Hatai and Fujimaki, 1988 (HTr)
Microsporidium sp. SH Yokoyama, RYHVAERIYF 2y R HL A THEORY AL AW Er, FEARN - s
Yokoyama, Zhang, Tsuruoka and Ogawa, (i Fi) 1 Yokoyama et al.(2008)
2008
#FERFE Kinetoplastea Honigberg, 1963
Amyloodinium Brown and Hovasse, 1946 7 7 v Xy £ F 27§ Wby AL A A 5 2 & (AmylHE BB 10 E) 12 &
(HT#5) %o
Amyloodinium ocellatum (Brown, 1934) 7> 7> Ny EwF 27 ik JEGFEER B - TR (2006), 1HIE  FES (2012b)
Brown and Hovasse, 1946 (HT#r)
Azumiobodo Hirose, Nozawa, TAINYETT 278 BHOHFE o722 E WIRICH T,
Kumagai and Kitamura, 2012 CGHrR)
Azumiobodo hoyamushi Hirose, Nozawa, H¥ 7 AINRVETF 2 <RY Hirose et al. (2012) T3 & /N % O "hoyamushi"73"the
Kumagai and 7 GHrR) nickname in Japanese" & L TRl & L7275, FREER4
Kitamura, 2012 L LTHZEINTDITTIE RV, RV OIS
N7 AINVEYF 29 THLIEDRS, 22T
M EM A A IRET 20 554 6 : Kumagai ef
al. (2010, 2011), i Wi ¥ : Kumagai and Kamaishi
(2013)
Ichthyobodo Pinto, 1928 A7 FFRERVEY [ 27 FARFEIE W) BIHHDPEE L TW5H7
F a2 I G R) O, ZOEFFEHC L,
Ichthyobodo necator (Henneguy, 1883) 4 7 F 4R KX €7 oA, AW Urawa (1992a, 1993), Urawa and Kusakari
Pinto, 1928 F 277 (iR Fr¥Fa, (1990)
W+
Ichthyobodo sp. of Urawa and HAIAAFFRIER IR I necator\ I BIEAEHNEAE L TV S species complex T
Kusakari (1990) vEYF 2 (B HHEFELNLTVLY, MWEMIHHEEE2 515
DT, FEREMAEERIONA 7 F R Fx>E
7 F vyl L, £ - #EEY  Urawa and
Kusakari (1990), Urawa et al.(1991)
##EHR¥F Ciliophora Doflein, 1901
Cryptocaryon Brown, 1951 VEFIANT T Ty HAKARREELILI2L S,
(K 5 ) 8GR g)
Cryptocaryon irritans Brown, 1951 SHAIANT T F vy KA WAKBICEHRIR AR 3 2 L ISR G, FeAHp) « 1Y
(MK 2580 (FiFR) #(1937), 4:W%~ : Yoshinaga(2001), i&##% : faH1 -
B & (1995), Hirazawa et al. (2001), Yoshinaga et
al.(2011)
Ichthyophthirius Fouquet, 1876 NG T T2y (R SRR SN i o
AC )
Ichthyophthirius multifiliis Fouquet, 1876 /N7 7 »F 27 (Fmidl) KM (BRI R E R 2 L ICHl T,

*H AR A

(http://jsp.tm.nagasaki-u.ac.jp/modules/tinyd1/content/provisionalJEtable.html)
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Table 1. continued.
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Miamiensis Thompson and Moewus, 1964

Miamiensis avidus Thompson and
Moewus, 1964

Trichodina Ehrenberg, 1838

Trichodina fugu Imai, Inouye, Kotani and
Ogawa, 1997

Trichodina japonica Imai, Miyazaki and
Nomura, 1991

Trichodina reticulata Hirschmann and
Partsch, 1955

Trichodina truttae Miiller, 1937
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FERESQ008)* T 77 M) a v e Frs
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TRy FFryavr e mfrsnis, BaiC
o TIRBT %,

TFICEET S 2 EIC N, FEA S Ahmed
(1977)

T RHREICEET S LN, FESA
Urawa and Arthur (1991), %4 © Urawa(1992b)

*HARZGAERFEHHERRS (2008) © EERFAERMYE] OF— L= THIZOWT
(http:/jsp.tm.nagasaki-u.ac.jp/modules/tinyd I /content/provisional JEtable.html)

Table 2. A list of myxozoans and their typical hosts cultured in Japan.

¥4 BRHER 44 5 fil§ %
Ceratomyxa Thelohan, 1892 IAVFLAV(ZHAR) JaFn=HAKERETAZLI2L 5,
AC )
Ceratomyxa buri Yokoyama and VAIEE BEFNAC v Y| 7) YA TIEFEOTVIZHE,
Fukuda, 2001 %4201 © Yokoyama and Fukuda (2001)
Ceratomyxa seriolae Yokoyama and KYFHT)IATFL T TVINTFAVIVEFPMEV L1285, 3
Fukuda, 2001 ¥ (FfR) 51 : Yokoyama and Fukuda (2001)
Chloromyxum Mingazzini, 1890 IR IF LY FH - I (1965) 12 & 0, #dE o> Chloromyxum g i
(PUFERS T H) I8 WT BRI Y 7 R Y TF LY e ) A
HNTV 5,
Chloromyxum salvelini Fujita, 1923 DA PAE S N S BRI CFET A 2 LIS W, B A -
() Y27 I JEH(1986)
Chloromyxum wardi Kudo, 1920 afyHrv R W, By ) IR IF ALV RATANETH L &
x4 (HFR) N, CHG AW A - RIE(1986)
B
Enteromyxum Palenzuela, Redondo and /N F/ &7 2 4 ¥ (A 2EDOIBEA [ ANDOF B L T 5 2 LICHEr,
Alvarez-Pellitero, 2002 DERLT 1) & GIRR)
Enteromyxum leei (Diamant, Lom and INF DRI Y NGTY, NFITERYVAVIEORENLETHL I LIZL
Dykovd, 1994) Palenzuela, Redondo [€:[iv] ~5A, %o 38 M 5 ) : Yasuda et al.(2005), Yanagida et
and Alvarez-Pellitero, 2002 < al. (2008), M1 % 5 (2013), ‘4 ¥ %% : Yasuda et
Y4 hv% al (2002), Yanagida et al.(2006), FFEFLAE : Tin Tun
et al. (2002), Ishimatsu ef al.(2007), & Wr #:
Yanagida er al.(2005), {fi## i) : China er al.(2014)
Enteromyxum fugu (Tin Tun, Yokoyama, 7 7 N\F /) VKT T LY o7 A TEEDLT 7KW, 3846 Tin Tun

Ogawa and Wakabayashi, 2000) Yanagida,

Nomura, Kimura, Fukuda, Yokoyama and
Ogawa, 2004

(B s)

et al.(2000)
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N TR % s i #

Henneguya Thelohan, 1892 v F 7Ly (HARR)E F W5 (1965) H3H. tridentigerilZ[ FF 77 F 7 L ¥ |
LI AT TV,

Henneguya lateolabracis Yokoyama, FANIAXETFIL A4V 7 FATHEDS A ) 7 AXFIZ/E, S

Kawakami, Yasuda and Tanaka, 2003 ¥ CGBrfr) AR Yokoyama ez al.(2003)

Henneguya pagri Yokoyama, Itoh and REATFI LY (Fi) S A YA TIEFEOY T AN, FAFH)  Yokoyama

Tanaka, 2005 et al.(2005a)

Hoferellus Berg, 1898 AF VAV IF LY FH - A5 (1965) (¥Mitraspora cyprinilZ[ X ¥ ¥ %

(BEMAN B H) IR YEIF LAY E VLRI, $RIZMitraspora
& W3 Hoferellus& |\ 2§78 S % L [RIFEIZ, M. cyprini
\XH. carassiiDY ) =Lk Sijz,

Hoferellus carassii Akhmerov, 1960 FE R P N 7% P (1983) 12 % > F a B m ] (k) Land L7z
BY, HH - W (1965) \BEeMEN B B o FEAFHH
Ahmed (1974), Yokoyama et al. (1990a), i # :
Yokoyama et al.(1990b)

Myxidium Butschli, 1882 DEN RN A1) FHH - W (1965) (& Myxidium anguillaelZ[ 77 5%
LT hv ey AR, BE M
anguillae\IM. giardi®> > 7 = 1 & &7z,

Myxidium giardi Cépéde, 1906 YFEYATY Ny =k P (1983) (X[ F FE B H AR L 7225, EHH -

¥ il (1965) (BN S 5 o
Myxobolus Butschli, 1882 YA LY (ER) S B F s R IR A T 5 2 L2 K B,
(Frs)
Myxobolus acanthogobii Hoshina, 1952 ¥\ X7 A GFifr) 7Y, Y A4 TIEEDONEIZH T 5% ¢ Yokoyama et
<N al. (2004a), FE4:=B © Egusa (1985), Yokoyama et
<N al.(2005b), JHE : BXIT5 (1987b)

Mpyxobolus artus Akhmerov, 1960

Myxobolus koi Kudo, 1919

Myxobolus murakamii Urawa, lida,
Freeman, Yanagida, Karlbakk and
Yokoyama, 2009

Myxobolus spirosulcatus Maeno,
Sorimachi, Ogawa and Kearn, 1995

Myxobolus wulii (Wu and Li, 1986)
Landsberg and Lom, 1991

Sphaerospora Thelohan, 1892

Sphaerospora fugu (Tin Tun, Yokoyama,
Ogawa and Wakabayashi, 2000) Gunter
and Adlard, 2010

Thelohanellus Kudo, 1933

Thelohanellus hovorkai Akhmerov,
1960

Yry Ay nY @) aA

a4 3 Xy K (YRR aA

KINIVAI Ry YA,
(Fify) V=1
TARXI AT Ky 7
(Hi#5)

TF YRy K () 74
y<Exy v uy(ERT

H)E

TTIRERT TNy N
(HT#R)

fvF¥Farskovray
(—fig 7 H) I GBrds)

44 vFxarskyya  aA
¥ (HiFR)

JATHAHEMIECTH S Z L2k Do HARN A HASH
FERE 2 (2008)* Tkl T A A I 7 VRV A B3R
PRENTzDS, KITOBADREIME, HEER
4RI ET H. B Ogawa et al. (1992),
Yokoyama et al.(1996a)

5 (1983) [ 2 A S HU (RFR) & s L7aAs, &
CCUMT B MAGIIIEEREO T A IZH T, HE
1 © Yokoyama et al.(1997)

Fl/NG A RS TR BRI N R sS4 - i -
A e a3 7 & A R(1979a, 1979b, 1979c¢,
1980a, 1980b, 1980c, 1982a, 1982b, 1982¢, 1982d,
1983, 1984, 1985)

LT DO R L LKW H 5 Z LW, F
4% : Yokoyama and Fukuda (2001)

A 1ZWu and Li (1986) |2 & V) Myxosoma magna &
V) A TREIR S 1172 4%, Landsberg and Lom (1991)
12 & 5 TMyxobolus wulii\> 2 H & L7z, Z O,
Zhang et al. (2010b) (= & ) FFRLHR S A1 7z0 Hrigdel
BEIATEEDO T FICHE, &b, AMEIIHE
(1983) 5[ % > & = I (fFFR) & L7zb o LI —
D RENAD B 2%, 5 (1983) TIERFERE 74 >
TBYWETHEW DU L L o7z,

FHH - A5 (1965) 23S, carassii\Z[ 7 F 8 <K A
Yk MAEMIT TS,

Tin Tun et al. (2000) (& Leptotheca fugu s | CTRER L
72%%, Gunter and Adlard (2010) |2 X V) #izJE S 417z,
PRSI A THED T 7 71 W s,

WEPIETH L LIZL b,

YA TIEED A IZH T, FHEY  Yokoyama et
al.(1998), K3 : Liyanage et al.(2003)

FHAGAE RESFER S (2008) © [EEHAGFAERMAR] OF— A= TBIRIZONT
(http://jsp.tm.nagasaki-u.ac.jp/modules/tinyd 1 /content/provisional JEtable.html)
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Table 2. continued.

- R

¥ %

BRI

i %

Thelohanellus kitauei Egusa and
Nakajima, 1981

Kudoa Meglitsch, 1947

Kudoa amamiensis Egusa and Nakajima,
1980

Kudoa hexapunctata Yokoyama, Suzuki and
Shirakashi, 2014

Kudoa iwatai Egusa and Shiomitsu, 1983

Kudoa lateolabracis Yokoyama, Whipps,
Kent, Mizuno and Kawakami, 2004

Kudoa megacapsula Yokoyama and Itoh,
2005

Kudoa neothunni (Arai and Matsumoto,
1953) Whipps, Grossel, Adlard,
Yokoyama, Bryant, Munday and

Kent, 2004

Kudoa ogawai Yokoyama, Yanagida and
Shirakashi, 2012

Kudoa pericardialis Nakajima and Egusa,
1978

Kudoa prunusi Meng, Yokoyama,
Shirakashi, Grabner, Ogawa, Ishimaru,
Sawada and Murata, 2011

Kudoa septempunctata Matsukane, Sato,
Tanaka, Kamata and Sugita-Konishi,
2010

Kudoa shiomitsui Egusa and
Shiomitsu, 1983

Kudoa thyrsites (Gilchrist, 1924)
Meglitsch, 1947

Kudoa yasunagai (Hsieh and Chen, 1984)
Whipps, Grossel, Adlard, Yokoyama,
Bryant, Munday and Kent, 2004

oz fyvXarky  aAg
oL ()

Vawve

TYIZFT(HEEsF T

7)

LYRY I RT rawsn,
FNG

4757 F7(CEHZ F <54

7) ()

ZAN I AXXY KT RN

(HT#r) ARXF,
LA

YA4xXas )00 KT 71)

(Kimgg s F7) GHrfr)

FNY T T FNG

FHTRTONIZ R X451,

7)) (Fifr) [

TN I RT 7

(1)

F25 2 BT G ruxys
=g

FFERT IR B3I %

YV RT rNo Ty

GHrR)

KYAE T RT [

(HT#R)

Iy R AR,

CGHr#R) v
S

T (1983) 13 7 A BB d | & AR L 7228, 2 2T
W9 B0 Fl/NGDkitauei % 773 AL E—BRIZH D

5 (1983) 13 7)) fiB L (f5F%) & dwds L7245, L
B (1978) T 7~ 3 7 N7 (fi%) J& LT
FENTEY, BUHETIEBES IR ST
WBEDT, INEFRHT 5. FAEHG T - b
(1978), #5215 (1999), i Yokoyama et
al.(2000)

TN OFER & 72 o 7268 0 J1 (18 38) (IC W T 538 -
Wi © Yokoyama et al.(2014)

/N4 Diwataik 7R3 H—FICIC K T

YA THEDS A 7 AXFIZHE, BWik:
Grabner et al.(2012)

TN DFRIR & 72 o 7o B R BEEIC K o FEAEBI:
Yokoyama et al.(2006)

W% (1965) 13 [H % 44 O Hexacapsula neothunnilZ[ T
7 2RIV AV )G ENT 7275, Hexacapsula
J& & Whipps et al. (2004) 1= X ) Kudoal@ \Z#i A S
72o Yokoyama et al. (2014) (I AFE % FERt#k L 720 12
MY A TREDOFNTIZH .

TN Dogawai % 773 /N IFISEIRIZ o FEA 201 :
#K(2013)

T O FET L EI2L b,

o F o LHEBIABOIMIME Z LI L B,

NG (2012) T[HI% - FF A7 F7 e LCRish
FoAs, BHEL e ZREARF I IEESIORE ST W
WO TRELT 2 BNAH B - 720 % Z TYokoyama et
al. (2014) 1%, Matsukane et al. (2010) 75 Fi FiRL#k L
P MEEERT T A RO SRR & L CHRE
L 720 REHERN 400, /N OFRIR & 72 o 7278 0 1 (18
)W e AEETE KT (2012), MEL(2012,
2013), #: : Grabner et al. (2012), Harada et
al.(2012)

2
-4

LRI FAET DI EI2E 5,

Ha ¥ o LEEARINTH S LI2 & D, FEESRH)
Yokoyama et al.(2004b)

KB OMNIHET B L2k B, 543 @ Egusa
(1986), %7k (1981a), Shirakashi et al.(2012)
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Table 3. A list of monogeneans and their typical hosts cultured in Japan.

k]

PRAER 24

g &

i %

Anoplodiscus Sonsino, 1890

Anoplodiscus tai Ogawa, 1994

Benedenia Diesing, 1858

Benedenia epinepheli (Yamaguti, 1937)

Meserve, 1938

Benedenia sekii (Yamaguti, 1937)

Meserve, 1938

Benedenia seriolae (Yamaguti, 1934)

Price, 1939

Dactylogyrus Diesing, 1850

Dactylogyrus extensus Miiller and

Van Cleave, 1932

Dactylogyrus minutus Kulwiec, 1927

Gyrodactylus Nordmann, 1832

Gyrodactylus japonicus Kikuchi, 1929

Gyrodactylus kherulensis Ergens, 1974

Gyrodactylogyrus masu Ogawa, 1986

Gyrodactylus plecoglossi Ogawa and

Egusa, 1978

Gyrodactylus rubripedis Ogawa and

Inouye, 1997

Neobenedenia Yamaguti, 1963

Neobenedenia girellae (Hargis, 1955)

Yamaguti, 1963

Pseudodactylogyrus Gusev, 1965

Pseudodactylogyrus anguillae (Yin and
Sproston, 1948) Gusev, 1965

Pseudodactylogyrus bini (Kikuchi, 1929)

Gusev, 1965

Tetraonchus Diesing, 1858

Tetraonchus awakurai Ogawa and Egusa,

1978

Tetraonchus oncorhynchi Ogawa and

Egusa, 1978

Bivagina Yamaguti, 1963

74 LA YIE )
S ADINAE 773

NG I ()
RONT NG I (HRR)

XY ANT DY (HiR)

TUNT LY

Y LAY (R E
(HT#R)

i e R VN
(HT#R)
aAFYAL LR Y LY
(HT5)

FrFAF g (Z4H)
=

=R AT Ay
i)

ALY TALF
()

YA ETAF oy
CHri)

TaAFTALFay
i)

NITTH ATy
(HT#r)

SUNY KU (HR)
2 UNY K (HRR)

—kaEH Y AVIR
CHiFR)
TFESLIEH Y LY
CHi#R)

FAHI T FF LY
iy b GHiFE)

377 F o (Mg ) g
CHifR)
TUUTAYNE LY
CHifR)

VYAV AFLY
(Frf)

VY Ay (BER) E
(HT#R)

<A

NG,
s

~FA

7,
VAL
eI~

a4

a4

AT AN
vI A,
~5A

=Ry
¥, 3—ovy
Al

=Ry
F a—-uv
AR

Y~ x,
T,
ZUYA

Y~ x,
Vasa=t

5 A RSO HET NS N L2k B,

N YA DEEIZHEET B LN, FEAETB - EE
% 1 Ogawa(1994)

FHEOKRRIIHFET L Z EICH G,

INY DRFIZHFET L LI/, FEAEGR):
Ogawa et al.(1995)

T A DREICEET D EIC N, SEER T
(1978a)

HAR A RS S HEZRE RS (2008) *T[ 7N A
Ve SN ARTRELZFBAH, S ZY
LI S NI2DT, ENERAT 5. LW /N
(2004a)

AN HFET AT I LY THHLI LI D,
W /NIH(2004a)

T4 IEH S LV ENNITHDZ LIZL B, Y
21 /NI11(2004a)

FANGIZ K T, Z8EF) 0 Ogawa and Egusa(1978b)

IACHFET DT LI L D, FATH)  Ogawa and
Egusa(1978b)

S AT RBE)ICFET A L2 L B,

TLZHFEETHI LITL B,

b T IEHET B LI L B FEESH D Ogawa
and Inouye (1997)
&AL DOHEFEEONeo- S HT 12 BT 5 2 812X 5,

TINTLVEOREMLRIETH L LIZL Do 5
A Ji 7] Ogawa et al. (1995), & ¥ % : Bondad-
Reantaso et al. (1995a), % 9% %% : Bondad-Reantaso
et al.(1995b)

&% OFEEFE OPseudo- 1315 | %2 HE T 5 2 L I12 &
%o

SRV FFICEET LT YAV THDH T
EIZH G LW 1 /NI(20040)

ZRAEH Y AT E)KREITH D EIZHE, £
20 /11(2004a)

haEHD B = LW,

TN Dawakuraik 7R3 EAHZRICH G, S840
B . Ogawa and Egusa(1978a)

A TEEDOY~ AW, FEESBI - Ogawa and
Egusa(1978a)

DA 2ME B 2 X 512 H 2 2 AR &
B EICHE.

*HARZGAERFEHHERES (2008) © EERFFERMYE] OF— LT HWIZOWT
(http:/jsp.tm.nagasaki-u.ac.jp/modules/tinyd 1 /content/provisional JEtable.html)
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Table 3. continued.

- R

¥4 TR % W E fii %
Bivagina tai (Yamaguti, 1938) Yamaguti, ~% A4 Vo F VALY <54 RYANTHET DLV F VAT THDL LI/,
1963 (Frf) F&H: 50 - Ogawa (1988)
Eudiplozoon Khotenovsky, 1985 TYITLVE
Eudiplozoon nipponicum (Goto, 1891) VA= NN = SR A S (1966)
Khotenovsky, 1985
Hereaxine Yamaguti, 1938 T 5V )E (HFR) FHHOIICHFAET L EI2L b,
Heteraxine heterocerca (Goto, 1894) TVIT KLY 7 HARZF AR Fa HREZR B2 (2008)* Tl 7)) =7 A
Yamaguti, 1938 IR SNz RRTRELZZHELH, S H Y
LHrsnsaoT, TNERHAT 2, Hitil:
Ogawa and Egusa (1977), E¥% : 13 H.(1967)
Heterobothrium Cerfontaine, 1895 H AT L GEFR)E LRI OIRAMLO b O L i & GEF) 12k > T
(1) 5 EIZWEs,
Heterobothrium okamotoi Ogawa, 1991 N T T T Ay NFT7T NI T TICHFET AT T LY THHT EICHE,
(Hr#R) % M 3 Bl : Ogawa and Inouye (1997), 2k ¥y 2 :
Ogawa (1997, 1998)
Microcotyle van Beneden and Hesse, AN ILVIR 7 (Micro-) 44825 (cotyle) £ 9% Z & 12K T,
1863 UPNEIEA ) (HiFF)
Microcotyle sebastis Goto, 1894 saAaARNETIHIN suaIA U IANIEETLZANIVANILYTHLI LI
¥ (#r) £ %o HEW  /NIH(20040)
Microcotyle tai Yamaguti, 1936 REYALARETYHILY <5 A TTANHFEET LA IV A ILTTHHILICK
(HT#5) Bo FEAEGHA - B 1 R S (1969)
Neoheterobothrium Price, 1943 UV AT AT (HET &% DFEFFEONeo- 1 X[ #H |2 BR T 5 2 L 12X 5,
) J& (Frf)
Neoheterobothrium hirame Ogawa, 1999 & J X3 ¥ 7175 [ LIRAIHFET LY AT LAY THLIEIZL
(HT5) Bo JEF - HEWAE - B /11T (2004a)
Zeuxapta Unnithan, 1957 T A F oy (AFR)E ERIEIEAAMBTH L LI L b,
(HT#R)
Zeuxapta japonica (Yamaguti, 1940) =RV TRAF 2y N F, TG ET . TEREY: - ES: /NI (2004a)
o) b7

HHARHFERELMARAS (2008) : [HEHFLBALL] OF— 2= VBIIZONT
(http://jsp.tm.nagasaki-u.ac.jp/modules/tinyd1/content/provisionalJEtable.html)

Table 4. A list of trematodes and their typical hosts cultured in Japan.

¥ oh

PRAERN %, i E

i &

Cardicola Short, 1953

Cardicola opisthorchisOgawa, Ishimaru,
Shirakashi, Takami and Grabner, 2011

Cardicola orientalis Ogawa, Tanaka,
Sugihara and Takami, 2010
Clinostomum Leidy, 1856
Clinostomum complanatum (Rudolphi,
1819) Braun, 1899

Galactosomum Looss, 1899

Galactosomum sp. of Kamegai, Yasunaga,
Ogawa and Yasumoto, 1982

XryuYvavry¥ay
T2y (v ufEmi )
& CHi)

FvFdrsuwraya
TrYFayFay
CHri)

sa~saYa sy
F o oy (F)

arise/asi

arise/ani

F ¥y F oy (R
o) )&

Fo X oy T oy (ER
£)

IAFY FavFary
ORI ) I G

FHFFTIL TR
Fa v (BlF7 34 3
0) GFrFR)

F¥a,
FYaw

T WHICHEET AEMBRTH S Z L IZH .

saxr7aAY Y F ayF a2 TEREAS
MEWZ 212X b,

A4 THEO 7 a7 uilH i,

I (1983) DFEMEICHES o SR - fRR
% (1965), Kagei et al.(1984)

FIKRBEREEET LI EICE B,
YA TERMOERES X OREEDOY I AT ICH

tro FEAEZEG) 4k 5 (1981b), BA S (1982), ¥F
A AH - LR (1979)
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N TR % fd E i #
Metagonimus Katsurada, 1913 FafTFayFay

(KT ) I
Metagonimus yokogawai (Katsurada, galyF¥avFay T FEARBI 2 - P (1974)
1912) Katsurada, 1913 ()11 5
Paradeontacylix McIntosh, 1934 TNV av sy Fay TVFNHFET 2EMBETH D EI2L 5,

F 27 J@ (BFR)
Paradeontacylix grandispinus Ogawa FANTHNF T2y ST FNAOFERETH DK E LI, FEAER) - 9k
and Egusa, 1986 by % oy F oy (HikR) - WA - B /NI (2004b)
Paradeontacylix kampachi Ogawa and NONF T2y yFa AT S A TEEDON VST IR, FER) - - R
Egusa, 1986 7 2 (HiFR) W - EEEE /NI1T(2004b)
Psettarium Goto and Ozaki, 1930 TTVar Y Fay T 7HICEFET AHEMBHRTH L ZLI2L S,

F a7 )& (Fir)
Psettarium sp. TPC of Ogawa, Nagano, ¥+ 727 Y vy *a 777 HEHENT 7 7I06ET 52 L1285, SEESH
Akai, Sugita and Hall, 2007 v F 27 (FFR) Ogawa et al.(2007)
Psettarium sp. TPJ of Ogawa, Nagano, =K > 77 Y2y 577 HARENI 7 7ICHEETLILICL D, 5AHM

Akai, Sugita and Hall, 2007

X F 2 RN

Ogawa et al.(2007)

Table 5. A list of nematode parasites and their typical hosts cultured in Japan.

s I [ fii %
Anguillicola Yamaguti, 1935 vXx7ToukryFay
() I
Anguillicola crassus Kuwahara, Niimi P FT Oy ZRryd HIAEEE (19 0B ICE S, AmE
and Ttagaki, 1974 Fav ¥, -1 Nagasawa ef al. (1994a), /NIl (2004b), F&E5p)
NI FE LED (1969), JAHIS (1976), {LE (1978b)
Anguillicola globiceps Yamaguti, 1935 ¥ TrukrFay Zkry) M EE (2008c) OFRBICE D, AW
(HEEf ) ¥ Nagasawa et al. (1994), FEAH] - LIS (1976),
L5 (1978b)
Philometra Costa, 1845 A M v T o Gl
&
Philometra inimici Yamaguti, 1941 F=F XA berFa F=Fa¥ FIREEE (2008c) OIEICET {, FAGEH
7 (F =4 aERiGH) Moravec et al. (1998)
Philometra pinnicola (Yamaguti, 1935) FIONIA bR Fay FUNY O HZIZEE (2008c) DIREIZHD <, BT @
Yamaguti, 1941 (F D5 i) [ (1999)
Philometra sp. (=Philometra sp. of <54 Quiazon ef al. (2008) 1= L AUE, BLITS (1987a) 5ikit
Nakajima and Egusa, 1979; Philometra L7z B TR E R % K { T & 55 P lateolabracis
lateolabracis of Sakaguchi, Yamagata RP spari, MREIZEDIFETERVEV), ZD7
and Sako,1987) b, T 2 L FIRER A OREIIATD %R,
FEERB] - R - IE (1979), BES (1987a)
Philometroides Yamaguti, 1935 vt v F oy (M)
&
Philometroides anguillae (Ishii, 1916) TFFeELyF a2y Zkrvd HAEEREE (2008c) OFERICHED o FAESE A
Rasheed, 1963 (77 F At 0R) ¥ I (1916)
Philometroides cyprini (Ishii, 1931) afeEbrFay(a  aA M4IERE (2008c) DIEMBIZHED o EWEE  h
Nakajima, 1970 A AR ) (1970), ZEAESp1 - BEEE © 5 (1970)
Philometroides sanguineus (Rudolphi, TJFeELyFay 7 I RE (2008c) DIRMZIED o M P -
1819) Rasheed, 1960 (7 Ffti g 1L (1977a, 1977¢, 1977d), £i# (2009b), F&4:3
Bl - T (1977b)
Philometroides seriolae (Ishii, 1931) T)eEbryFay 7 %L RS (2008¢) DIRIEICIED o AW -
Yamaguti, 1935 (7)) #tfR 3 LE (1970), S (1970), 4B g - L
% (1969)
Salvelinema Trofimenko, 1962 NATXFT UL T
7 (v ABE ) )R
Salvelinema salmonicola (Ishii, 1916) ~AvFTouvryFa o #1441 (¥ Nagasawa and Furusawa (2006) DFEIE (22
Margolis, 1966 7 (% A ) bkl {o W% T Moravec and Nagasawa (1986), F§4

Hif 35 (1968)
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Table 6. A list of crustacean parasites and their typical hosts cultured in Japan.

FEMA il g & i %

H A 7 B Copepoda Milne Edwards, 1830

Acanthochondria Oakley in MNrFYYTAVE
Leigh-Sharpe and Oakley, 1927

Acanthochondria priacanthi Shiino, 1964 N¥ N\% N 7rF 207 NG FIAIEERES (2013) OFRFIZHED <, FEEFH]

N Nagasawa and Takaya (2008), 1%i% (2008b)
Alella Leigh-Sharpe, 1925 VY RYFHIE LY JAHB A 2 B9 5 2 &Il T
& GRT#R)
Alella macrotrachelus (Brian, 1906) suayA4YY KAy sudA4 suFAICFEETLHIEICL D EWE RS
YA (i) (1980), FEE46] : =H 5 (1981)
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and Fukuda(2011), Cruz-Lacierda et al.(2011)
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Ergasilus von Nordmann, 1832 —trIT IR
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L C TR B (1974)
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(HT#R)
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1932 3 (Hi) 1 : Ho et al.(2004)
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7
Parabrachiella C. B. Wilson, 1915 AV FHIELVIE R I 20 DZE R 2 H T 5 2 L IZH .
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Parabrachiella hugu (Yamaguti, 1939)
Piasecki, Mlynarczyk and Hayward, 2009

Parabrachiella seriolae (Yamaguti and
Yamasu, 1960) Piasecki, Mtynarczyk and
Hayward, 2009

Pectenophilus Nagasawa, Bresciani and
Liitzen, 1988

Pectenophilus ornatus Nagasawa,
Bresciani and Liitzen, 1988

Peniculus von Nordmann, 1832

Peniculus minuticaudae Shiino, 1956

Salmincola C. B. Wilson, 1915

Salmincola californiensis (Dana, 1852)

Salmincola carpionis (Kreyer, 1837)

Salmincola stellatus Markevich, 1936

I 534 Branchiura Thorell, 1864
Argulus Miiller, 1785

Argulus coregoni Thorell, 1864

Argulus japonicus Thiele, 1900

Argulus matuii Sikama, 1938

Argulus scutiformis Thiele, 1900

BREP# Malacostraca Latreille, 1802
7>% s> B Isopoda Latreille, 1817
Mothocya Costa, 1851

Mothocya parvostis Bruce, 1986

Ceratothoa Dana, 1852

Ceratothoa verrucosa (Schioedte and
Meinert, 1883)

Rocinela Leach, 1818

Rocinela maculata Schioedte and
Meinert, 1879

TTAVFFH LY
CHTFE)

TN AVAFIH I E LY
CHTFE)
RKYTILTHF)IE
(HriR)

KY T LT N

AT FAVIR
UMY ayveTx
A

YIXFHIELVIE

YIRXFH I LY

ATFFHT7ELY

A Y FH7ELY

Favg
FavERNF

Fav

VAT IFay

v IFay

ITXVIE

7 L7 R (Hif)

vr 7 bk L)

¥4 /T

TA VTR

55773

i Aari)

T Y7
A

YT
N
T T NE

<A

17 )&
g

1+

—UYA,

A,
=S

a4

~TA

BT FHICHFET 52 L2 X b, FET
Ogawa and Inouye (1997), £ (2013)

RS TVICHET DI L& b, FEEFH:
Cruz-Lacierda et al.(2011)

REIZAYTLIAF) GG LICL 5,

I3RS (1989) ORMIZIED o LM i
(1999, 2006b), Nagasawa (1999), % 4 = i :
Nagasawa et al. (1991, 1993), % % 1k : Nagasawa
and Nagata (1992)

ML RS - L8 (2014) 3RS <,

H144 ¥ Okawachi et al. (2012) DEIEIZHED (o 4
“ 1 Okawachi et al. (2012), Ismail et al. (2013), 3&
50 : Nagasawa et al. (2011), T 5 (2012a)

H1441dNagasawa and Urawa (2002) DFEHEIZHD o
FEAHG - PR - PEAS (1976)

H141dNagasawa and Urawa (2002) DF2HEIZHS
%8 ] : Nagasawa et al. (1995), 9% & 4
Nagasawa et al.(1998)

F1441ENagasawa and Urawa (2002) DFEME 23D <
F&Ei © Nagasawa et al.(1994b)

A - i E Y ¢ Shimura (1981, 1983), &4 - 7L
%(1980), & A 5(1983), Shimura and Inouye
(1984), 8 (2009a), Pk I 15 (1980)

H: W) % ¢ Tokioka (1936), A 4¥(1970) ,Yoshizawa
and Nogami (2008), £ {#(2009a), & 4 3 il :
Nagasawa et al. (2010), £#5 (2012), Fikk @ Ak
(1960)

AW L R (2009a), THRCH P - K (2010),
% & Fi i) : Nagasawa and Fukuda (2009), & &
(2009¢)

2 Wy o & (2009a),
Yokoyama (1998)

3 4 ] : Ogawa and

TVIIHET S I LW T, EES: : Bruce(1986),
A - BEAERG  HE - &A% (1980, 1981)

AW © Sanada (1941)

FEHE ) A (1983)




84 - R

Table 7. A list of cestodes, acanthocephalans and hirudineans and their typical hosts cultured in Japan.

ks E i E i %

ZH# Cestoda Rudolphi, 1808

Bothriocephalus Rudolphi, 1808 FavbyyavFay
(MRS ) IR

Bothriocephalus acheilognathi Yamaguti, 7+t 7 ¥27 b 2a a4 A% EH (1938) DFEMEIZHED < oS4 - i

1934 PR G E S| TR - TE(1974)
Felt)

Khawia Hsii, 1935 FayYVFay(TTH) HARRE 2 X H AR T 2 7 YV OEOAEIMS 2 &
& GHir) [

Khawia sinensis Hsii, 1935 vFFavIFay(x aA A E R S - 7L (1978) OFEIRIZ 3D {0 FEEF:
T ) R - L (1978)

Proteocephalus Weinland, 1858 NA M TayFay
(RS R) R

Proteocephalus plecoglossi Yamaguti, TINA IV arFa TL AL H(1938) OFEMEBIZHED (o AW wiE

1934 7 (7 FREESRR) (1973)

$8BEEIHPT Acanthocephala Koelreuther, 1771

Acanthocephalus Koelreuther, 1771 vy by Sy (SR AL I ARE B D 5 1 TIETHH &
& CBr) [

Acanthocephalus echigoensis Fujita, 1920 TF T Fa v Fay =TV A  FLITHEH, (1965) OFRIEIZIED <o F8ESH] R
(Bt s d) 5 (1965)

Acanthocephalus lucidus Van Cleave, FrYxavFavFa ZUR HEENLEARESRILOBWICEFET S ICK

1925 v (RLgygE s, HifR) %o JEHES: - F84E ) - Nagasawa and Egusa (1981)

Acanthocephalus minor Yamaguti, 1935 > avavFavFay  ZIUX A, HEERGIIATEOR N minor\ 235 o TRRES: -
(NEBEIR, HTRR) R FEHHME A (1972)

INAAT b T Ay

(N ASEH )
sEFHaAy by Fay
(S RSHTHR) I8 (Brr)
sEFHaAy vy Fary
(€83 =)

Acanthocephalus opsariichthydis
Yamaguti, 1935

Longicollum Yamaguti, 1935

Longicollum pagrosomi Yamaguti, 1935

Mragay kg Fay
(RLEHEE B I8 GBrr)
FRATA NTFNT Ty b

Pseudorhadinorhynchus Achmerow and
Dombrowskaja-Achmerova, 1941

Pseudorhadinorhynchus samegaiensis

Nakajima and Egusa, 1975 7 F vy (B S L #4 B
) GHiR)

B8P3 Annelida Lamarck, 1809

b JLEE#A Hirudinida Lamarck, 1818

Batracobdella Viguier, 1897 3 N EVIE GEFR)

Batracobdella smaragdina (Oka, 1910) IFYEN

Hemiclepsis Vejdovsky, 1884 7 &< e Vg (HFR)

Hemiclepsis marginata (O. F. Miiller, TE<el

1774)

Limnotrachelobdella Epshtein, 1968 v VE

Limnotrachelobdella okae (Moore, 1924) & ¥ )L

Limnotrachelobdella sinensis (Blanchard, ~ I At &£ )L
1896)

Trachelobdella Diesing, 1850
Trachelobdella livanori (Oka, 1910)

A Vg
A1) B

U A M (1965) DFRBIZIED {, TBRES
VLR (1975a), FEAEG) - B S (1975)
RN IRREEOER PR LI2L b,

-

~FAL FAIEARIE(1965) DRI D (o A
772 Yasumoto and Nagasawa (1996), F&E5f : Ogawa
and Inoue (1997), i E « M5 (1997)
b A PR E i - g S PR i 298
ZUXA FEEERIAE Y A TR IREEITH D T LI
L %o WS L g - TLE(1975b), FEAGHE)
B55 (1975)
PEEM ARSI F) EfRFES D vV
EHELI LI D,
=k LI (1947) DFEMEIZ 3D o FEESG] - NS
¥ (1985)
PR AEAREICT & v eV FESN D eV
EHELIEICE D,
W # A E1947) O FEEIZHE D (o B
ikl Nagasawa and Miyakawa (2006), %4 F i : H 2
(1934)
7, ML FE(1927) OFEBIZHED o FAEHER - KE
J1275F,  (2006), Nagasawa and Fukuda (2008), Nagasawa et
Fo 72 al.(2009), Nagasawa and Hirai (2009)

rraay fAIEEES (2008) OREMEIZHED (o FEAEHM
7F Nagasawa and Tanaka (2012)

S M 4E E(1927) o c O (o FEAEHER
Furiness et al.(2007)
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Synopsis of Japanese names of the parasites from cultured fishes and shellfishes
in Japan
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Abstract A synopsis of Japanese names is compiled for the parasites reported from cultured fishes and
shellfishes in Japan, based on the literature published between 1916 and 2014. A total of 137 species of the
parasites, comprising 7 microsporeans, 4 flagellates, 7 ciliates, 32 myxozoans, 24 monogeneans, 9
trematodes, 3 cestodes, 10 nematodes, 6 acanthocephalans, 5 hirudineans, and 30 crustaceans, are selected,
and new Japanese names are proposed for 40 genera and 77 species of the parasites. Some important
references for each parasite, e.g., a case report, biology, and pathology, are also added as a supplementary
note.

Key words: aquaculture, fish parasites, Japanese name, synopsis
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Goal of the study

Mucins, tight junctions of epithelium, and leukocyte activity form mucosal barrier to play roles to
prevent infection in the mucosal tissues. The goal of this study was to determine the mechanism by
which mucosal barrier mediated by mucins and tight junction is formed in the mucosal epithelium of the
oviduct. Specifically, it was focused on the mechanism by which mucin synthesis for mucosal barrier is
stimulated by oviductal growth, gonadal steroid and bacterial component, LPS, in the lower segment of
oviduct, namely vagina, uterus or isthmus. Then, the existence of the epithelial barrier formed by tight

junction was also examined.

1. Formation of mucosal surface barrier by mucin in the lower oviductal segments and its changes
with egg-laying phase and gonadal steroid stimulation in hens.

White Leghorn laying and molting hens were used. Molting hens were given either sesame oil
(control groups) or estradiol benzoate (EB groups) via i.m. injection (n = 5 per group). The lower
segments of oviduct (vagina, uterus, and isthmus) of these birds were collected. Localization and gene
expression of mucosal mucin were analyzed by quantitative RT-PCR and immunohistochemistry.
Localization of mucin polysaccharide was performed by alcian blue (AB) staining. In the vagina, uterus
and isthmus, mucin expression was formed, and immunoreactive mucinSAC and AB-positive
mucopolysaccharide were localized in the mucosal epithelium. Their expression and densities were
reduced in molting hens compared with laying hens, and up-regulated by EB. These results suggest that
mucin synthesis in the lower segments of the oviduct is reduced due to decline of circulating estrogen
level.

2. Induction of mucin expression by lipopolysaccharide in the lower oviductal segments in hens

The mucosal tissues of the vagina and uterus were collected from White Leghorn laying and
molting hens, and molting hens with or without i.m. injection with 1 mg EB daily for 7 d. These tissues
were cultured in TCM-199 culture medium with or without LPS for 1.5 or 3 h. Then, mucin expression
was analyzed by quantitative RT-PCR. Cultured tissues were also processed for paraffin sections and
stained with AB. Mucin expression in the cultured vagina and uterus tissues of laying and molting hens
was up-regulated by LPS in a dose- and time-dependent manner. However, there was no significant
response to LPS for induction of mucin in the tissues of EB-group hens. These results suggest that mucin
expression responsible for mucosal barrier is stimulated by LPS in the vagina and uterus of both laying
and molting hens.
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3. Toll-like receptor signaling for the induction of mucin expression in response to lipopolysaccharide
in hen vagina

Expression of TLR4, its adaptor molecules, and transcriptional factors in the vaginal mucosa of
laying and molting hens treated with or without estradiol were examined by RT-PCR. Expression of
mucin in the cultured mucosal tissue stimulated by LPS together with inhibitors of transcriptional factors
was analyzed by quantitative RT-PCR. Expression of TLR4, its adaptor molecule; MyDS88 or TRIF, and
transcriptional factors; cFos and cJun, were declined in molting hens compared with laying hens, and
was upregulated by estradiol. In mucosal tissue of laying hens, mucin expression was upregulated by
LPS, whereas it was suppressed by inhibitors of transcriptional factors. These results suggest that
MyD88-dependent pathway in the downstream of TLR4 and transcriptional factor of NFkB and AP-1
participate in the induction of mucin expression by LPS in the vaginal mucosa. Also, these signaling
functions may be declined during molting due to the decline of circulating estrogen level.

4. Expression of tight junction molecule “claudins” in the lower oviductal segments and their
changes with egg-laying phase and gonadal steroid stimulation in hens.

The lower segments of oviduct of these birds were collected. Gene expression of claudin-1, -3, and
-5 were examined by RT-PCR. Localization of claudin-1 was examined by immunohistochemistry.
Expression of claudin-1, -3, and -5 genes and density of claudin-1 protein in the lower oviductal
segments were significantly higher in laying hens than in molting hens, and their expression was
upregulated by EB. These results suggest that barrier functions of the mucosal epithelium at the lower
oviductal segments may be disrupted due to reduction of claudin expression in molting hens.

5. Conclusion

This study has identified that the mucosal barrier system mediated by mucin and tight junction is
formed in hen oviduct. This mucosal barrier system in the oviduct is expected to play important roles to
protect the oviductal tissue from infection by pathogenic microorganisms. The expressions of mucin and
tight junction molecules were declined in molting hens with regression of oviduct and upregulated by
estrogen. Thus, the mucosal barrier system formed by mucin and tight junction are probably weakened
due to less circulating estrogen level. It was also established by this study that mucin expression was
stimulated by LPS of Gram negative bacteria such as Salmonella organism through NFkB and AP-1
mediated manner in the oviduct.

Key words: chicken oviduct, molting, estradiol, mucin, claudin
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Fish biology and their life history are important in order to contribute to the optimization of the
species management in each population. In Japan, Acanthopagrus latus is known as one of the important
Sparidae fish along with red seabream, Pagrus major and black seabream, Acanthopagrus schlegelii.
Stock enhancement programs of P. major and A. schlegelii are heavily conducted in Japan, in contrast to
A. latus. Hiroshima Bay had been chosen as a study site to study the biology and life history of A. latus
due to the fact that more than twenty million 4. schlegelii had been released since the early 1980s in
Hiroshima Bay. Unfortunately, fundamental study on the biology of 4. latus inhabiting Hiroshima Bay is
still unclear.

This thesis mostly focused on the biological character of A. /atus inhabiting Hiroshima Bay. The
length-weight relationship, age and growth of 4. latus showed that the fish are properly inhabit and
adequately suitable with the environmental condition of Hiroshima Bay. A. latus spawned in October
and November, suggesting that the physiology and metabolism in term of reproduction inside the A.
latus is different with other Sparidae fish inhabiting Hiroshima Bay. Yellowfin seabream is known as a
protandrous hermaphrodite where it is matured as male before transforming to female in later stage of
life.

During the spawning season, the feeding intensity of 4. latus had drop dramatically, suggesting that
the effect of spawning on foraging process. The IRI % obtained in the present study demonstrated that
the diet composition of 4. /atus in Hiroshima Bay was mainly composed of polychaetes, bivalves and
decapods. Ontogenetic shift of prey preference were detected in A. latus while growing where it
transformed from selective feeder to more generalist feeder. Besides, considering seasonality changes,
the feeding niche showed that A. /atus was a more selective feeder in winter and a more generalist feeder
in spring. This suggests physiological change in metabolism during winter when the seawater
temperature was low, such that A. latus actively sought prey inhabiting the sediments where temperatures
could be a bit warmer.

The preferences for a distinct prey category contribute to reducing the feeding overlap amongst the
species; therefore, the stable isotope analysis can be used at least in part as a tool to differentiate them
according to food preference. For instance, 4. latus can be categorized as omnivorous and the prey
preferences are difference from other Sparidae fish, resulting in different stable isotope signature. The
stable isotope signature also can be used to determine the food webs of 4. latus. In present study, finding
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suggested that fishes in Hiroshima Bay posses complex food webs of inshore area due to the variation of
stable isotope signatures.

A total of ten microsatellite loci had successfully isolated from the genomic library of 4. latus and
amplified reproducible peaks. These microsatellite loci revealed to be useful tool for determining the
genetic variability and genetic structure of 4. latus in western Japan. Using microsatellite, there is high
genetic variability found among seven populations of A. /atus in western Japan. Furthermore, the
inbreeding coefficient (Fis) among 4. /atus subpopulations in western Japan revealed evidence for the
occurrence of weak, but significant inbreeding in four locations (Hiroshima, Kochi, Tokushima, Mie).
Global FST among seven populations in western Japan revealed no genetic structure, due to high
homogeneity between populations.

Furthermore, mitochondrial DNA (mtDNA) sequence was also used to distinguish the genetic status
of A. latus in western Japan, revealing no genetic structure detected among seven populations. mtDNA
sequence of Japan population were then compared to mtDNA sequence of 4. /atus in China population
in regard to understand the history of fish movement in the past. There are seven haplotypes recorded to
be shared with the Chinese population, where one haplotypes (EF506769) from the Chinese population
are found in 14.3% of individuals in western Japan. Given high nucleotide and haplotype diversities, we
suggested that 4. latus including Chinese population have been impacted by secondary contact with the
previously differentiated lineage or due to long evolutionary in a stable population.

Additionally, historical expansion during the past glaciations that changed the sea level and sea
surface temperatures have resulted in population mixing of 4. latus with Chinese population. Three
major haplotype clades consist of individuals from Japan and China has been drawn based on
unweighted pair-group method with arithmetic mean using (UPGMA) analysis. Moreover, 4. latus are
not found in Okinawa Island, Japan, suggesting that the Kuroshio Current acts as a barrier for larval
dispersal across the Kuroshio axis (between populations in mainland Japan and Okinawa).

In conclusion, based on the result, it can be explained that growth and life cycle of 4. latus in
Hiroshima Bay is not affected by the stock enhancement programme of 4. schlegelii. The distinct prey
category of 4. latus can be the decent indicator for the survival and viability of the fish for a long time in
Hiroshima Bay. Furthermore, microsatellite and mtDNA analysis revealed a single population of 4. latus
in western Japan, thus indicating single management unit should be implemented prior to stock
enhancement program in the future. Furthermore, the growth performance of A. latus together with the
genetic characteristic shown that the fish were able to survived and distributed in low level temperature.
Interestingly, mtDNA haplotype revealed that 4. latus of Chinese and Japan population are connected,
possibly since the past glaciations and indicate long evolutionary process in a stable population.

Key words: Acanthopagrus latus, genetic resources, growth, feeding habit, Hiroshima Bay,
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Fundamental of parasitology need a vast knowledge of many associated field such as biology,
ecology and molecular. In chapter 1, basic introduction of the concept parasitism, site-specificity and
some brief information about two species of parasitic copepods studied in the thesis were described. This
recent study involved basic information on life cycle and ecology of Peniculus minuticaudae
(Pennellidae). More advance study was carried out as an effort to understand the mechanism underlying
the site-specificity to the fins of Caligus fugu (Caligidae).

In chapter 2, the complete life cycle of a pennellid copepod Peniculus minuticaudae Shiino, 1956
was proposed based on the findings of all post-embryonic stages together with the post-metamorphic
adult females infecting the fins of threadsail filefish Stephanolepis cirrhifer Temminck and Schlegel,
1850 cultured in a fish farm at Ehime Prefecture, Japan. The hatching stage was observed as infective
copepodid. The life cycle of P. minuticaudae consists of six stages separated by moults prior to adult:
copepodid, four chalimi and adult. In this study, adult males were observed frequently in precopulation
amplexus with various stages of females however, copulation occurs only between adults. Fertilized pre-
metamorphic adult female carrying spermatophores may detach from the host and settle again to undergo
massive differential growth to become post-metamorphic adult female. Comparison in the life cycle of P
minuticaudae has been made with three known pennellids; Lernaeocera branchialis Linnaeus, 1767,
Cardiodectes medusaeus Wilson, 1917 and Lernaeenicus sprattae Sowerby, 1806. Among the compared
species, P. minuticaudae is the first ectoparasite pennellid was discovered to complete life cycle on a
single host without any infection site preferences between infective copepodid and fertilized pre-
metamorphic female stage.

In chapter 3, seasonal ecology aspects of Peniculus minuticaudae infecting threadsail filefish
Stephanolepis cirrhifer cultured in a fish farm at Ehime Prefecture, Japan was documented. The study
was carried out from September 2011 to August 2012. A total of 120 host fishes were examined for
parasites infection. Prevalence, mean intensity, composition of parasites based on life cycle stages,
distribution of parasite on host, and reproduction parameters were investigated. Prevalences of P.
minuticaudae infection relatively high all year rounds but decreased during the last two months of
sampling period. Adult females (post-metamoprhic, ovigrous, metamorphing and pre-metamorphic)
contribute to the highest composition of the parasite population throughout the study period. Only adult
females were found attached on the fins, and they show preference to the second dorsal fins. Based on
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the abundance of post-metamorphic females carrying egg strings, the hatching stage (copepodid) and the
count of pre-copulation couples, it is assumed that the spawning season of P. minuticaudae was during
spring with the peak reproductive capability in mid-spring.

Caligus fugu (Yamaguti, 1936) is parasitic copepod from the family Caligidae (Copepoda:
Siphonostomatoida) which is highly host-specific to puffer fishes such as Takifugu spp. In Japan C. fugu
was recorded to infect several species of pufferfish including the tiger puffer Takifugu rubripes
(Temminck & Schlegel, 1850), grass puffer Takifugu niphobles and the panther puffer Tukifugu pardalis
(Temminck & Schlegel, 1850) (Yamaguti, 1936; Ikeda et al., 2006; Ohtsuka et al. 2009). Pufferfish
industry in Japan has been nowadays facing an economic problem from the heavy infection of parasites
on high value fish, the tiger puffer 7 rupripes (Ohtsuka et al., 2009; Maran et al., 2011). Towards
constructing an effective parasite management, in chapter 4 I tried to investigate the chemical substances
involved in host and site recognition of infective stage of C. fugu, the copepodid using behavioral and
molecular approach. In the present study behavioral observation using Y-tube bioassay showed that
copepodid C. fugu positively responded to the stimulation of puffer-conditioned water by actively
swimming upward and toward the arm containing stimulus water. The active and directional swimming
activity was reduced after the FCW was heated, suggesting that the semiochemical candidate(s) might be
in a form of water-soluble protein. The SSH cDNA library of 7. rupripes pectoral fin has been
successfully constructed. Copepodids showed activation and directional response when stimulated using
a series of diluted culture medium that may contain the secreted chemical substances from cells
transfected with the 7. rupripes pectoral fin SSH cDNA library.

Finally, in chapter 5, several parasites shows the preference to infect the host’s fins were listed. The
factors influencing these preferences also were discussed. The results from chapter 2 and 3 shows that
for some copepods, all stages in the life cycle can be spent on the fins while for some other copepods,
infection site or host switching might occur at the later stage of the life cycle particularly among adult
females, where they will find a new infection site which provide them a better survival and fecundity.
From chapter 4, we can concluded that site-recognition in copepods might involve the recognition of
specific chemical cues released from the host to the environment. However, more efforts are required to
understand the mechanism leading to site —specificity which is not yet fully explained by the recent
discovery.

Key words: Parasitic copepod; Pennellidae; Caligidae; Site-specificity; Life cycle; Seasonal infection
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Huckleberry (Solanum scabrum Mill.) is a glycophyte and one of the most important leafy vegetables in
many parts of Africa, especially in Cameroon where it is cultivated and exported. It is rich in Ca, Fe, vitamin
A and protein and has been shown to have important medicinal attributes such as anti-inflammation and
antioxidant activity. However, the growth of huckleberry has been shown to be hampered by drought stress,
but its tolerance to salinity is unknown. This study was conducted with the aim of characterizing the
physiological responses of huckleberry to salinity. This was achieved by 1. determining the growth and
mineral uptake, 2. evaluation of the Na distribution pattern and the activity of some antioxidant enzymes, and

3. analyzing a high affinity potassium transporter (HKT) gene that excludes Na from shoots.

1. Comparative growth and mineral accumulation in huckleberry and eggplant

The mineral content of the plants grown under 50 and 150 mM NaCl was compared with that of
eggplant. The growth of huckleberry was better than that of eggplant and the accumulation of the major
elements K and Ca in huckleberry was enhanced under salt stress. Especially Na concentration was
observed to be more elevated in the stem and root and much reduced in the leaf of huckleberry compared
to eggplant. This yielded much lower Na/K and Na/Ca ratios in huckleberry compared to eggplant. It
was concluded that huckleberry is more tolerant than eggplant owing to reduced transport of Na to the
leaf, which helped the plants to maintain high levels of important minerals such as K, Mg and Ca.

2. Spatial Na accumulation and the activity of some antioxidant enzymes

Following the previous results showing reduced leaf Na accumulation in huckleberry, further studies
were required to determine the pattern of Na uptake and distribution in the plant. The analysis of Na content
revealed that of the total shoot Na content, only 50% was transported to leaf blade compared with 81% in
eggplant, indicating that indeed there is the presence of a Na transport regulating mechanism possibly located
in root, stem and petiole in huckleberry and seems to be lacking in eggplant. Thus, the tolerance of
huckleberry could primarily lie in its ability to exclude Na from leaf blade.

The activities of catalase (CAT), ascorbate peroxidase (APX), glutathione reductase (GR), soluble
peroxidases (sPOD) and cell wall peroxidases (cwPOD) were measured in the leaf and root of huckleberry
and eggplant. The results showed that except for CAT, the activities of these enzymes were higher in the root
than leaf of both plants. However, root activity was more enhanced in huckleberry than eggplant. The cwPOD
activity markedly increased in root and leaf of huckleberry, but decreased in eggplant for both tissues.
Although the cwPOD has been shown to be involved in lignin and suberin synthesis, which in the root

intervenes in controlling Na transport to the shoot under salinity stress, it appears in the present study to be
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the main ROS scavenger in the leaf of huckleberry.

3. Analysis of a high affinity potassium transporter (HKT) gene

The Na accumulation pattern in huckleberry suggest the existence of control points for Na exclusion in
leaf blade. HKTs have been shown to control the transport of Na to leaf blade by extracting Na from the
transpiration stream into xylem parenchyma cells, hence minimizing the amount of Na reaching the leaf. In
light of this function, we measured the Na concentration in all four organs (leaf blade, petiole, stem and root)
and analyzed the expression of the Solanum scabrum HKT (SsHKT) and S. melongena HKT (SmHKT)
genes in these organs of plants grown in hydroponic culture under salinity stress. The Solanum scabrum
HKT (SsHKT) expression pattern was proportional to that of Na concentration i.e. strongest in the root and
progressively decreased to the leaf blade (lowest). The highest induction of SsHKT expression observed in
the root corresponded to the highest Na accumulation, indicating that SsHKT like other class 1 HKTs, would
likely function in retrieving Na from the transpiration stream in all the plant organs, especially in the root and

stem.

4. Conclusion

The results of the present study show that the adaptation of huckleberry to salinity involves enhanced
antioxidant activity and reduced Na accumulation in leaf blade. Gene expression analysis revealed that the
reduced accumulation of Na in leaf blade would be achieved by the induction of SsHKT expression in root
and stem. This SSHKT function owes to the presence of the SGGG selectivity filter motif, characteristic of
class 1 HKTs, which renders it selectively permeable to Na. Induction of SsHKT expression by 27.9-fold in
the root, coincided with the highest Na accumulation and enhanced antioxidant activity, suggesting that, the
mechanism of salinity tolerance in huckleberry may involve a coordinated action of ROS detoxification and
regulation of Na transport at the level of the root. In eggplant on the contrast, low antioxidant activity and

weak expression of SmHKT could contribute to its susceptibility to salinity stress.

Key words: cell wall peroxidase, oxidative stress, salinity tolerance, Na, Na transporter, Solanum

melongena, S. scabrum,
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The moon jellyfish Aurelia aurita s.1. is the most common scyphozoan jellyfish in the coastal waters
around the world, and the mass occurrences of this species have been reported from various regions.
Therefore, it is important to identify causes for the enhancement of 4. aurita populations to forecast likely
outbreaks prior to the season of medusa blooms. In the population dynamics of scyphozoan jellyfish, the
following two factors are important to determine the size of adult (medusa) population: (1) the abundance of
benthic polyps, which reproduce asexually and undergo seasonal strobilation to release planktonic ephyrae,
and (2) the mortality of ephyrae before recruitment to the medusa stage. Although much knowledge has been
accumulated about physio-ecology of the polyp stage by previous studies, only few studies have been

conducted for the ephyra stage.

The success for survival through larval stage is basically affected by two factors, viz. food availability
and predation. For development to the medusa stage, ephyraec must start feeding before their nutritional
reserves run out. However, they are functionally inefficient feeders compared to the medusa stage and the
liberation of A. aurita ephyrae usually takes place during winter and early spring, when the biomass and
production of prey zooplankton are the annual lowest. Therefore, starvation is considered to be a primary
factor accounting for the mortality of ephyrae. The goal of this study is to understand physio-ecological
characteristics of 4. aurita ephyrae in order to enable forecast of medusa population outbreaks prior to
regular medusa bloom season. For this, I conducted laboratory experiments mainly to examine the effect of

starvation on various physio-ecological aspects of A. aurita ephyrae.

This thesis consists of 5 chapters. In Chapter 1, I extensively reviewed past and current scyphozoan
jellyfish blooms in East Asian seas, in particular Chinese waters. The East Asian seas are a representative sea
area in the world where massive jellyfish blooms recurrently take place. As 4. aurita is the most prominent
bloom forming species in this area, it is of importance not only to identify causes for the blooms but also
forecast the blooms.

In Chapter 2, in order to evaluate starvation resistance and recovery capability in first-feeding 4. aurita
ephyrae, I determined the median longevity (ML), i.e. duration of starvation at which 50% of ephyrae die,
and the point-of-no-return (PNRy), i.e. duration of starvation after which 50% of ephyrae die even if they
subsequently feed, at 15, 12 and 9°C. The ML,, were 50, 70 and 100 d, and the PNRs, were 33.8, 38.4 and
58.6 d at 15, 12 and 9°C, respectively. These PNR;, are nearly one order of magnitude longer than those of
larval marine molluscs, crustaceans and fishes, demonstrating that 4. aurita ephyrae have strong starvation
resistance and recovery capability. By the time of the PNR;,, ephyrae showed significant body size reduction:

ca. 30 and 50% decrease in disc diameter and carbon content, respectively.



132

In Chapter 3, I investigated the effect of starvation on respiration rate of 4. aurita ephyrae, because their
extremely long PNR;, was thought to be attributed to their low metabolic rates. The respiration rate of a
newly released ephyra was actually very low, i.e. 0.24, 0.24 and 0.19 pl O, ephyra™ d" at 15, 12 and 9°C,
respectively. The respiration rates tended to decrease with the increase of starvation period, but the carbon
weight-specific respiration rates were constant for up to the period nearly PNR,. The minimum food
requirement based on the respiration rate was equivalent to 2.0, 2.0 and 1.6% of ephyra carbon weight at 15,
12 and 9°C, respectively. I also examined the effect of starvation on pulsation rate; it was accelerated by
starvation for up to 20 d, indicating that moderately starved ephyrae actively swim. The maximum swimming
speed achieved by A. aurita ephyrae was 8.9 cm min”, suggesting that their main prey are confined to slow
moving zooplankton such as barnacle nauplii, veliger larvae and hydromedusae. The pulsation rate decreased
for ephyrae after 30 d of starvation, and hence the heavily starved ephyrae may be exposed to higher predation
loss.

In Chapter 4, I examined whether a scyphozoan jellyfish Chrysaora pacifica acts as predators of A.
aurita ephyrae, since extraordinarily long starvation resistance and strong recovery capability of A. aurita
ephyrae implied that predation loss may probably be more important to determine their mortality in the field. |
confirmed that C. pacifica young medusae could feed on A. aurita ephyrae.

In the last chapter (Chapter 5), I fully discussed the physio-ecological specificity of A. aurita ephyrae, in
particular emphasis to adaptation mechanisms for starvation. In the Inland Sea of Japan, for example, the
release of ephyrae is programmed to occur during winter and early spring (i.e. January-March), when the
zooplankton biomass and production rates are at its annual lowest. Thus, it is very likely that newly released
ephyrae are exposed to severe nutritional stress in this cold season of minimal food abundance. Extremely
long PNR;, of A. aurita ephyrae may be a physiological as well as ecological adaptation allowing them to
survive the first few months after release. In the Inland Sea of Japan, the mortality of ephyrae seems to be
very high like in Tokyo Bay, where 99% of ephyrae die before young medusa stage, but actual causes for the
mortality could not be identified in this study. Meanwhile, a sympatric scyphozoan C. pacifica can be one of
prominent predators of A. aurita ephyrae. In order to make the forecast of A. aurita medusa population
outbreaks in a reliable manner, detailed population dynamics studies particularly during the ephyra stage as

well as more studies on predators are needed in the future.

Key words: Aurelia aurita, ephyra, mortality, point-of-no-return, East Asian seas
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The Effect of the Wholesale Market System on Regional Economy:
A Case Study of Hiroshima
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Support for less-favored area in order to make rural strategies
with holding workshops in Hiroshima prefecture

Kenji Hosono, Masahiro Yamao, Fumie TakaNasHI, [zumi Y ANO

Graduate School of Biosphere Science, Hiroshima University,
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Polymorphism Associated with Stress-Related Behavior in Chickens

Takashi BunGo

Graduate School of Biosphere Science, Hiroshima University,
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