RESEARCH ARTICLES

Nature of Kagoshima Vol. 48

JLHEEOKIGIEF A P ICFELTORA b FH I E LY

RER Y - i A7 - MBS PE— - (AR

' T 739-8528 iSRS IS 1-4-4

NS RAR A Rerf & A an Rl AT F ek

T 424-0886 R TITEAKXRAE 365-61  JKIAT A HUFSE
P 0910153 JriE Il RITRGAENIAN L 14 b KRHoOKAE (LoOKREE)

Abstract

Ovigerous females of the lernaeopodid copepod
Salmincola stellata Markevich, 1936 were collected in
April 2021 from Japanese huchen, Parahucho perryi
(Brevoort, 1856) (Salmonidae), held in a tank at the
Yama No Aquarium in Kitami, Hokkaido, northern Ja-
pan. All of 13 Japanese huchen examined (80-120 cm
in total length) were individually infected with 20-30
females of S. stellata. The females were mostly at-
tached to the oral cavity wall, but a few were found on
the fins and near the jaw teeth and gill arches. Before
this collection, the copepod was found in October
2016 on captive fish but disappeared after repeated
manual removal in February 2017. Nonetheless, in
November 2020, the copepod was introduced to the
aquarium together with wild Japanese huchen trans-
ported alive from Lake Shumarinai, Hokkaido. It has
since maintained its population in the tank. Although
more heavily infected fish were emaciated and reduced
their feeding activity in October 2016, no such signs
were found in the fish examined in April 2021.

IF &I

A4 MU FH U LY Salmincola stellata Marke-
vich, 1936 1& ¥ 7 Bl fa ¥0 O 1 ~ U Parahu-
cho perryi (Brevoort, 1856) ICZAT % FH 7 ¥ L
YR A7 ¥ T H % (Shedko and Shedko,
2003 ; Ei# - %5, 2015). AR, T 7 HE
DN 5 D 2 k2128 - Fi5CA B
SRR E N A=A & £ 1T, Markevich (1936) 7%
Fligde L7z, L L, ZoO3#ld A1 TiveE

ZRd I3RS, FEBME AT >, ZD
%, Markevich (1937, 1956) (& AfiZ KR L, JEhE
ZR# U7z, #1F, Kabata (1986) I& HASFERSA 2
AWTAMZ R Uz, AROSRIEE RO A
YOG E KL, a7 EILHARICRE
ENB. BT, RN & TN NS
9% (Shedko and Shedko, 2003; Shedko, 2004; She-
dko et al., 2005). DHMNETI, JLHEED SEERD
B, IKEEESERY, IKENIURR OFE A
U6 Z il E N (Kabata, 1986; Nagasawa and
Urawa, 1991; Nagasawa et al., 1994; Hiramatsu et al.,
2000), WA A U DS OER I E D 1
(Nagasawa and Urawa, 1991) I E %. T 1,
HARRKOBIKETH S A b zfEmnd %Kk
I B FE R T Dz E=hE G & LTt
2L TWEHER COFREBINER S 5 72D TH
5. THUTHDIE, 4 MU F AT ELTIZDN
ETHEENS A MY OERERFEREARZT T
EMTEED.

AR, FEH S AtEIL R TICH B Tdho KR
HioDsKIGEfE] CTRBHRDOA FIIcA b F A E
Ly OFHFEZRD, TFERNEICHT 5815
ToTW5. KL TlE, KIFEICBIE 1 MY
FHIEC LY OHEEZEEME LT, BIEkiRZ
WEI 5.
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Fig. 1. A tank (5.0 m in width) with Japanese huchen, Parahucho perryi, at the Yama No Aquarlum in Kltaml Hokkaldo northern Japan (A)
and removal of Salmincola stellata using forceps by an aquarium staff from the oral cavity wall of an anesthetized Japanese huchen (25
cm in body depth) (B). The water depth in the tank (A) was reduced from a constant level (1.9 m) to 0.6 m to collect Japanese huchen for
examination of S. stellata. Scale bars: A, 2 m; B, 10 cm.

MREFE

KX CHET 214 b T FH 7 ELTIE 2021
4 H 8 HICHRI LTz, kD KMDIKIEEEICH B
A B OKEE GBI 5.0 m, BT 7.0 m, 7K 1.9 m,
INZIKER 40 k>, Fig. 1A) IKINBEN TS A
FU%z 1 BIOHD B, MOy KN T
PRI AN K > Thil, 125D TR 5
LODEICABENS TR T Ve Y
N TRt L7z (Fig. 1B). @& bR 13 JRIcT
DIFEZITY, FEDRZRE, A M Y2fiia
T FIKFEN T DREE S . LA
AT VHEARD S B, ARICHENE E A LRV
HRZET, 10% KL<V VKTV To AEER,
70% &/ —)VIRICERE LTz, R H, #Rkdriic
& BKIEFERMEZICB T, BADEER H
BB CRIERLT, A NUFHIELYTHD
CeZxlEhdB LI, BEMRE L. O
K&, A NITFTHICLIZZEVYATHIE
LUIEAAT DAV D T2 DI, BT,
AL DHE—EEDFITICH B, W r1RIC
SO AXTHIC & 2 ENT RV A8 SRR A2
WROBRBIAAL 72 a VKT 5T ETHS.
AL THNWB VI AF A7 E LGSO
& Nagasawa and Urawa (2002), k7 FH 7 U L
2 D443 Walter and Boxshall (2021), A k7D
¥t % & FishBase (Froese and Pauly, 2021) IZ fit 5.
Fie, A MU F AT LY OREICEET S R,
Y F AT Y L Salmincola markewitschi Shed-
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ko and Shedko, 2002 D& #E (Ei# « f1l, 2021)
T NIZHEEICHS .

BRLER

A1 EVFHIELYDFSERREE K
LizA boe 13 )8 (2EI1FH 80-120 cm, 15
FH 100 cm) 1S4 B FH T LY OFENR
HoNtz. 1REHZD 20-30 AR EEL Tz,
F & A EDMEERIEIERE (TR L ) ICFHFEL
T, B HIIC A E LUk s iz (Fig.
2A). Fz, FhiclE (5hE, EiE WiE Fig
2B), MRISOHLPIfHE ORI A LTk
tRENTE. WA LA b7 IZWIRIICEY T
BE2ICHATTh o Tz,

FELTWIeA T F 7 ELTIEHERRIRT,
Z L OfARIZINEZHG LTz (Fig. 2C, D). &
E (G 5 k% E T, INEEE Xk
W) 1F 4455 CEY48, n=4) mm. SEKEIE N
BT, %A mA T 5. SRS & R & OBE
FUISIRZ 75 LHETE. IS EINE T, LAl
AEB WD IEmIC, R X > TEEmICE R
5N%. MR TS — I OGRS T 5.
FINEIE IR, B & SRR OB L D
5MEROH 2 /NENHTT I TR TET 5.
ZORIIIHFABND 0, BV & BIE O
MNHR%.

&% dtoRKMOKENE 2012 47 i, LA
HIDOIKIGEREMN B Z 2 —7 )V ENTHEEL, 1 b
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Fig. 2. Salmincola stellata. A, female (arrowhead) attached near the host’s upper jaw teeth, live specimen; B, female (arrowhead) attached to
the host’s right pectoral fin, live specimen; C, females removed from Japanese huchen, fresh specimens; D, female with egg sacs, ventral
view, ethanol-preserved specimen. Scale bars: A, B, 10 mm; C, 5 mm; D, 2 mm.

T1d T OIKEREOZBINEREE LTRERENT
e, KIFEEEICEFEHT AR I N, JBR
IKMEDA Sl A by F AT ELY EBDbNEE
EHZRIICHER LEDRY Z 2 —7)VEfEX D
Mz D EGD 2000 FEEHTH 31, FNERTEFR
k- TWiah oz, Z 0%, 2016410 H 1 HIC,
JLHREILER D BANANTIC & 2 KB CERITE N
7oA DO IKIREEICHRA U T2BRIC, B4R Z iU
B L7, 2L, 20164 12 H 27 H, 2017 4¢
2H 17H, [F4F2H 19 HORF3 BICH Tz > THi
HLEZI Tz T A, TOk, FFERNRGN
T, IKHEND SFERICERE N EE R BN,
LU, 2020 4F 11 JJICKBNEINE A H 7 4
RS CKEEICIA LIz T A, B 12 Al
W ZENSITINA THERTA B DfFEfIC & A EDER
HoNt. FCTT, 2021 F 1 8 HICEHENE
Lo iz 2 B oo bRz LIz DD, 2D
BEFEA VLS FENRD SN, SR
fHLE 202144 H8 H) ko7, ThH o
HHICED &, 4 MU FH T E LR BANH
A bk EBITKFIEICHBIAT N, D%, fil
BA MUzEEE UCOKENTAERZE L,
KRR L TVWE EEZ BT ENTES.

Eio ks, Lo RMOKKEETHEE N
TWaA bUiE, KRENMETDHS. ThDBIE,
RN K ECEG RIS D1 & - TR E
N, IKEEEICTE A E Nz, RN, G5
NOZi, Mo B SNz — 2
LICX o TR ENTNIEMTH D, JuimEIics
F54 N YORELAERMOVEDTHE EE
EA, 2008 ; MED, 2017 5 REIEA, 2020).
LD KRMDKFEEIC BT B A T FH I LD
HRICDWTERTNIE, TOFERDA FUIC
RS CH 2728, IKIGREN TO Y7 RS
SA MR LIz L EZ ML, RMEKIE
W, Pk U, B EZEKEICE
AGEKZBIENIE L2 DORMBRAL TV B0,
MR BIRA LIZATREMEIZ B V. §78b B, A
NI FH T CLUIEA TR Bk
WKL LTEBICEF BIAENTZ LB X 2 DON D T
LU THAS.

MR, RENMFEA B OBRICHES A b
AT E LY OEIEERE FAORBIARIE, il
FIchEMEINTWVS. JLifEE-LARNTICH 2 kil
EREKPE LS N e - AR g feae (BifE, dt
HRE RIS T BB 7« — )V RR2E v 2 —Lfil
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BOKFEERT) ICBNT, FEA MUICA by FA
TJELYOFENRO LN, TNHA Uik
RN E NER ISR E Nk Th >
7z (Nagasawa et al., 1994).

e, tETA b FAT LYW RIE
NN, LD RMO/KBEICIA T, RO 4
AP TH 2 FLRT oY > T VKN
(Nagasawa and Urawa, 1991), #fEkf O KA
35 (Nagasawa and Urawa, 1991), Fid U7z Lz
a9 ER% (Nagasawa et al., 1994; Hiramatsu et al.,
2001), JEILAFZ N B JE 401 (Nagasawa and
Urawa, 1991) TH 5. TDHH, 2 ET7HYIK
J%fE 1L, Kabata (1986) IC & - Tafio THHEYE (a
hatchery) & ¥RiGENT=A, BE, T DIKEEIC
STIE & N7z (Nagasawa and Urawa, 1991). F 7z,
KEZEMIGTAF LA Foid, 9 <0EL Z2iiN
BENERNN DGR, TNV SEAIGICERAL
T X 71k T &H o 7= (Nagasawa and Urawa,
1991).

FROBEHREARICH D L, DHEILCE
F2A ST HTE LY DRI 2 HIA I M
DTRLENTNB EEDI B2V, HEA
TCA ST AT E LY DOFEEEIHHICRED =D
EIRINIDBZTHS. TONITHRIE N 32 8
(BX E30-75em) =X, 118 (%4 F
34.4%, FBXE 34.8-552cm) ICHEERED, 1B
B0 13 CEF1S) kP FEL TV
(Nagasawa and Urawa, 1991). —J%5, FiddD X 51,
COTFARBINER) RO T XV & ARF)K
FE) 1 EIROKB PG & 53419 5 AT HETE A
HTHEWVWD, FREEZNGREDREZ 0.
Nagasawa and Urawa (1991) (&, JtifgEltio Yo
AV CGRENIKR) LA (%2R 1 )8z
frdy), dtiEEsT O BIEs)1KR) &l
A G LRE 3 RZME) THHiL7z1 b
T FANTD, A B F AT ELVIEFELTY
Thofe. LhL, MEBERHEDRDICEDEL,
INSKBICHBITE A NI LY D%
MY AIEIATNTHS. T LRI i
X, SkedumEcBr 57 b F AT D5y
Mz BN 2851 2k d 2 080D 5. %
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LT, TORMICHEHT Z2HETIE, M FIHRRY
FIO OHGE LTANLD G e D, F1D AD
W 17215 T, A4 MUOrEMICEERZ R L7
B3 mRe igAZE#ELTE 5652 Lt
WETHH .

KBANINCAERT 51 FTICDODVWTHNET S
L, TONGEHITERERE NIRRT K> TH
MHEREE N TV S L IITTHEA L 7R O
AN EUCREIN L, W b UTHERUIE Z D
JIITC 12 52T L7ctg, REIL CRICKET %
WS G Ay, 20175 RHEIED, 2020 ; #E,
2021:22). 514, A MUFHIE LI DFENE
BNWIFEA S OISR S NI B, ZORRN
WATFHD HWVIGHN TR Z 2 Oh, TSk
TRZETWS D0, BYYKIEDORENRDENS.

Kabata (1986) X, 7 b+ A7 ELTDEHEE
Efi 2 AR (skin) ¥t U7z, UL, JbifiE
HEA b &z Nagasawa and Urawa (1991) I3,
ZOFEMMFEL 2L, [IFEEETH S &R
Te. ZD, ERENFAEMIE U THEZEEIN
(Nagasawa et al., 1994; Hiramatsu et al., 2001), =3/
7 CH KT 3 > 7z (Shedko and Shedko, 2003;
Shedko et al., 2005). JtO KHEO KGR CTHIE X
NZAMITE, A bIFAHIELIDZL O
HRAORECHFEL TV LAL, EHrTHED
EPHSRALIIC T AET A R o N7, TDR
ICBIL T, HRIRICH 2 ERHUKIGEE T R
WCHLET B AT FFH 2 Y LV Salmincola
carpionis (Kreyer, 1837) 7%, ¥4 E A 0D [ ERE I
ZREFE LT EITE, AROFEIAILIIAOH
N (ECBHERENY, Mm, RS e a4kl
Tz EHNHSNTWS (Nagasawa et al., 1995).
L7ehoTC, A NI FHIELYTEA MO
RS ZBINEE LTz & ZiiE, hERE, ficd
AT BEAN OB ARENED D 5. COREIAS
M B8, 5%, JLOKHMOIKBERTA
FHYEC LT OERETT S BRICE, SEIc L
BB IEMICHUR T 2 2 ENEXLL

A MTFHIELYOREEICBEHLT, 4,
LD KM DIKIFEEIC BN TEESPBIR LA
TEEETHB KD ICE R AT, £, B



RESEARCH ARTICLES

Nature of Kagoshima Vol. 48

R IRERNE IR VAY, 2016 4EICFE L WAL %2
e P UREEARTEE O, —)7, Bl
BHRFPMZRTOBZIC LN, #arEfR (B
£ 5396 cm) & & Ak % Jik U (Nagasawa et al.,
1994), T OBEAIKIAEK & x> THF M D
95% DL EAVEESE L 720 5  (Hiramatsu et al., 2001).
1 BH 720 0FEAHUL 10-50 CF 30) ik TH >
7z (Nagasawa et al., 1994). 1% DEILHE R &
DL, A b F A7 ELVEEOERICTKE
BB NI TEHERTHE EEAZS1EN, B
SUCF DL D IHERDT 2 DI cldixwv. 7
OME UT, BEZHMIE Uin (Hiramatsu
etal, 2001) 34 FUDRAETTTY VM DA
ZHRUTEEDTHD, WIEICTE DA REN 2%
AT, XREEFEHEEHBICKDA LT — 20N
EMSREFTIC, A M FHIELYOHELE
TORIEZEHZBED I b TH B, 5K,
REERZ1TH 75 E L THEFEADBEZIH S M
T BT &, FERZT TEN 2 R ERH AR 2
Mt %28 LT, TOFERDORENZE =M
ICRHIS % C EWRETH 5.

AU FHIELYOERAEE LT, TO
FHE K (3-4% NaCl i) 1< 30-40 73 HHZH
LTBAFEL TV DT, HkiBoMRidane
FIWr X 7z (Nagasawa et al.,, 1994). —7J5, A b
TFHICELIZZUYIAFHIELYIEHA
7 VHOERRLEE L TEANTITDNTWS D
&, FEMEERZE 2y MR ETEERLT 57
5ThHsd. TOHER, A T FHTELIITH
LT, JtOKHMOKFEFETEHRATNTED (K
i), EHREAEVHZTCEHVWLNE
(Nagasawa et al., 1994). 7272, TOHETHEEY
ET5DF, TOHRMELETHS. HIAIE, LIk
TP S RPAEO A T FERSEICIE, DT
2ff, A awvaaxFHYE LY Salmincola
edwardsii (Olsson, 1869) & I Y FH 7 ¥, I
EIBEOHDOFENR LN, FIT 1-2 [H O
THHMTbNz. L L, ZThoFERZESE
ICBXERT % C & 1& T & 7% M o Tz (Nagasawa,
2021). JLDRIMDIKIGEE TUE, AR HEERE (2021
ESH20H) BT, fEAL ML Y

FAHIELYOFENRD SN, [FHF 4 H 8 HIC
TRt TH -T2 LIEHENTH
%. Y AF A E LY Salmincola californiensis
(Dana, 1852) ACKE DN CRIBIC IR > 7B, 3
R TEIENSRHLTE, COFERZTES
IR T E Aol M METNTVS
(Johnson and Heindel, 2001). DM ETIX, KERE
HTVYRAF AT CLYIEAA T VORI HALIE
MTbNTE, ZOBROFFEIRADFHNICIBE X
Nz bidixwv. 5%, KIEEE TG fRICFEE D
AT VHEDNEE LRI, EEANORPICEET
A REIR 2 I L, T OHIRICEED W T
J&7%2 B TNRAEERBR L2 WAL S % T LN EHE
Ths.

WEBRIC, A NI FHIELVE, REAL Y
FUZAMIBWT, @EDA b Gl 1B 5D
ICHEC THap i T ICiBEE SN Twa 2 &zl
LT (g, 2013 ; B, 2020).

@ o

b D ARHLD KRS UL, AP K2 17
[AIFH A DR & 1571 K o TR TRl S n
TeA b U OFMEZZ T TR Z1T> TV, FtL
THEHT 5.
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