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A4 5 YV L ¥ Lernaea cyprinacea Linnaeus, 1758
W, NIRRT H 2 A4 Tl 1 ETH
D, LETIX 7 FReflk EDRKADEFE
HeLTHS»sHsNns (/NI 2011). £ A Y
LU ITHERE E b icmBIcEE L, KL TR
BAICHERR IR D ADHIE 2 L 2L s, Wil
R % E TN L EA I NI EE
BLhd MEEIZZD L BERIZET, &
b 1mmBEDNICEHE -0, BAINS
CEIEE R (HAIE, 5 1962; Boxshall
& Halsey 2004). Nagasawa et al. (2007) 1%, f1 JF
(1915) IZ X D HEHE D 5 A4 A V) Lo DI X
TBLE, 2007 4E £ TD BERICE T 20D
E DA A LDk %EBE L, 23 #0HE R
DFEAKIBIZEWTI0H 17833 22w L 34
- oM BEEMAEFH2H2B 2250
RlEk % SR L 72 . 2 D% 2011 02 5 2019 HEI
DT, RFEOF 7 oSG BHX TR I N
7z (Uyeno et al. 2011; % & 2012, 2017, 2019a,
b, ¢; Nagasawa 2013; &35 « $TH 2014; Nagasawa
& Torii 2014, 2015; #f% & 2015, 2017; Nagasawa
& Katahira 2019; J 5 « A & A 2019; Nagasawa
& Sato 2014; 1 - )% 2016, 2019; E3% - #iH
2019; 92 - i1 2019). SE4E, 2D Xk HIchbW
EZBT B4 A L DRI DRI
WEICHEAZ DI, AR DEENBEL S
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L DDA S i, A ALEE R 7 v b
v AL T IR A, R R R R e B
WCETED ,EEE L THRESINZALHIZ 40
ffi z 8 2 % (I A |F Nagasawa et al. 1989, 2007;
Nagasawa 1994; Nagasawa & Katahira 2019; 5 -
THif12019; £S5 2019¢). 2D X H A A ) LY
BHARIALS ST 52 Mo ns—J,
FUMAS I B A7 L BRBRS & hisf & C 7% B
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Mo (VR 4 S, ERE 45, KR
PRES 1 Him , Gk 2 Him ) Cfro % (£ 1, X
D). fEHOREICIF IS bEZ G, BTz A
) =T IRA 7 — NIk BRI ERERTT
S BRELLEIIEILELEETE, HBWVIZ
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Fig. 1. A map showing localities where fishes were collected in this study. Lernaea cyprinacea was collected at two
localities (A and B, stars) but was not found in other localities (closed circles). A, north shore of Lake Ikeda; B, middle
reaches of the Omikawa River, Amami Oshima Island.

RS V) — N7 — )V Xiphophorus hellerii (Heckel, 1916)
(AF¥YTHAZY IR, >v3a> /R Y R

FEVREEN 1 S CHRELZ-4H6F 14FE  nagoyae (Jordan & Seale, 1906), 7 @ 3 /) R
DA Ak ZEAEL ,2 H2 R 5MICA A R brunneus (Temminck & Schlegel, 1845) (& %12
VAR DTE EERRO L (KL, K. EBRE AXXFEALER) T, 44 LT HEREOF
BRAL TR 4MATHEZITY, BELEEM 2RO 7 . KREJNTIEAE 03 m LROEMT

REBICH 2B TIIHBATA AV L D0F HELAHEMEOREZTT 7D, A h
h2RBOBBEOARZREL . . "ERH (AR VLAV OFEREFERZRLT . 7V —v Y —

XH) 28, X~<F F 7 Tridentiger brevispinis ¥ 7 —)LiZ 65 ffl{&D 5 & 2 fli{A (43.6, 50.1 mm
Katsuyama, Arai & Nakamura, 1972 @ 3 fii{k & 2°  SL) ICFEDR S (FAEEK  3.1%), FAEEX 2
77 7 2N Rhinogobius giurinus (Rutter, 1897) @ ik L 1 A TH -7 . > =3 /7 KV ik 161
2MEHED S, A ) LOMEREZRE L. . A h KD ) B 4 (26.6-52.4 mm SL) IZFFAEDH
VLAY DHFELEBIE X ~FF 7Tk 1, 1, 28K, S (FEFE:25%), 4 AV L SHEE, 2 ik,
7 I INETIHEBICIHAETH-. 2 TEEPIEFELL 3> ) RUD, Z2F N1
O A B IZKER 0.3-13 m S EREE S L, gk, 1k, 2 flfkchHh-o7. ymas /xRy
BE P R S CIE B RE 4 A, PR REE 13 1 fEK (26.0 mm SL) 124 A Y A 1 EEDF
Bl GimE 2R cHEAEL2ITV, BEF ALALCouk. kB, REINTREL 3 Afe
REFHOREN I ICEB LT, 7V =y TWEAA) L OFEZRD .

2 [Original article] Fukushima et al.: New records of Lernaea from Kagoshima
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Table 1. Localities, dates, and fish species examined on distribution of Lernaea cyprinacea in this study. Standard
length is represented by minimum to maximum value with average in parentheses.

’ GEIR) W BERR W
i o Skl W% m) A
Locality Fish species Number of  Standard Number
(yy):i}zi/mm/ examined length (mm) of infected
) fish fish
JEE VR B L ieAsspviB ==t 2016/10/19 T2 5 7% 2 21.1-36.2 2
P N Off north shore of Lake Rhinogobius giurinus (28.7)
Main land of Ikeda
Kagoshima Prefecture
" " 2016/10/19 X< FF 7 3 42.1-50.2 3
Tridentiger brevispinis (45.3)
" FHZR)1 ek 2017/423  Z v 2 33.6-34.2 0
Middle reaches of Rhynchocypris oxycephalus (33.9)
Kotsuki River
" T i 2017/4/23  Z Y 2 27.6-29.6 0
Middle reaches of Rhy. oxycephalus (28.6)
Kiyoura River
" KRB S st A 2017/4/10 8 ANy 1 63.2 0
Southern part of Osumi Rhy. oxycephalus
Peninsula
SN BRI 2017/513  FF7EF* 1 115.6 0
Yoron Island Masukina River Eleotris acanthopoma
" " 2017/5/13 FANT A 7ET 6 177.4-204.2 0
Oreochromis niloticus (193.3)
" HACD K 2017/513 7754 K7 4 54.9-67.8 0
Creek in Chabana Crenimugil crenilabis (61.7)
" " 2017/5/13  FF7EF¥* 6 27.3-51.1 0
E. acanthopoma (40.2)
wWERE KIN Ttk 2017/9/28 ;A4 / 3V 10 21.3-40.2 0
Amami Oshima Island Lower reaches of Okawa Tridentiger kuroiwae (26.8)
" e IR 2017/928 IV F UK 2 35.6-42.3 0
Upper reaches of Rhi. giurinus (39.0)
Nazegachi River
" FEABH] I o> 3 o it 2017/930 A F Y 70 13.1-30.1 0
Reservoir in Tastugo Gambusia affinis (21.0)
" RN Hpifitds 2017/930 7Y —vV—FF—) 65 25.8-60.4 2
Middle reaches of Xiphophorus hellerii (41.3)
Omikawa
" % 2017/9/30 ¥ ~3>¥/ KV 17 26.6-52.4 4
Rhi. nagoyae (42.4)
" " 2017/9/30 rsaay /)Ry 1 26.0 1
Rhi. brunneus
K R BT sk 2018/10/22 YL T 4 FET 1 64.2 0
Okinoerabu Island Upper reaches of Oku Coptodon zillii
River
" " 2018/10/22 ¥,N5 33 /7 R 1 54.1 0
Rhinogobius sp. YB
1" " 2018/10/22 7'y ¥ — 211 12.0-31.1 0
Poecilia reticulata (20.3)




Lernaea cyprinacea Linnaeus, 1758
AAHY LY
(1X12,3)

N ol N R = T TR B (A= =R
(31°14'N, 130°33'E), 2016 4 10 H 16 H % %£ :
KAUM-AT-894, 4 fift il {4 , X = FF- 7" Tridentiger
brevispinis Katsuyama, Arai & Nakamura, 1972
(42.1-50.2 mm SL, n = 3) 2% (¥ 2C, D), /KiFE
0.3-5 m; KAUM-AT-895, 2 ik, =27 5 7
X' Rhinogobius giurinus (Rutter, 1897) (21-36 mm
SL, n = 2) 2% 4 (X 24A, B), /K% 0.3-13 m. %8
LR 5 BEARHT RS rhifit ek (28°23'N, 129°34'E),
2017 4 9 H 28 H#% 4 : RUMF-ZC-5889, 3 i Ji%
&, 7" — v — K5 — )V Xiphophorus hellerii
Heckel, 1848 (43.6-50.1 mm SL, n = 2) O [}
fEIC 4 (X 2E), K% 0.3 m; RUMF-ZC-5890,
9 WERAER, >~ 3> 7 KR Y R nagoyae Jordan &
Seale, 1906 (26.6-52.4 mm SL, n = 4) |2 %4 (¥
2F, G), 7K 0.3 m; RUMF-ZC-5891, 1 MEfkidk , 7
T 3> /) RY R brunneus (Temminck & Schlegel,
1845) (26.0 mm SL, n = 1) 124 ([ 2H), /K7 0.3
m.

HERR A DIBRE . Ak (X 3A, B) DR R IX
4.06-9.42 (*F-#9 6.95) mm (n = 15). FTEIEHIE <,
SRR, AR, MEBIE S fruic Xk h IXlEn s .
BHTB (X 3A-F) 135 & 0.77-2.41 (1.39) mm, I
0.84-1.81 (1.28) mm TH b , MHER THabiH AL
Ha RN DA DO ZE % 1M L ERC 1R
DT % (n=13). [BEEZH 15 EDH 6 1
AL, A oIS o dh AF T R D 22
iz E3 2 (X 3F). itz Em I, 14
DFPRE R DFE L (X 3G, H), fau 413 Z
DRI 1 NOMEREVINEZ AL, NEICIZE
BOWZwWET 5 . MWE (BEE) #imic i 1
DREBZHT % . 28, SHEZE L 2 HEtodk
RapEMNCE 5 &, I 4.06-6.44 (5.46)
mm (n =6) X O HHELE 7.01-9.42 (7.94) mm (n
=) DHFBRKE .

FAEMRKB X RGFEIOL. 4 A Y 2> DU
BRI, fE T D AFH R N SEE 2 & A8 o i
A F TEREAIE, ZNX VBT IXEE
BT 5 W /oA A Y L
Yoftko )L SfEkIET I o E X<
FF 7 DO HEIRLR AT DRI EFE L (K 2A-
O), 1 ik A HiZE RN MhE» o 3o
72 (X1 2D). ®BEKEDORENFELED» SF 6N
A A Ly BAEDH B, 8flfFIE 7Y — v
V—FR75—n,><ay/ R)Blovrmay
J R OGRS AT I F A L T (X 2E,
F, H), ZDIEH»D 5fkix, <=3/ R D5
FEELERATE D & 2 A, A ARIEE 500 & 1 A
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HREAILD S 1 (IX2G), 2 L CHifliER
BREHAE, S 1S S 0.

B

AWFFEIc B T, BIREEA L O & e
HEOREREITTA AV L2 DA
mINT . fFo N AAARET O 2 ok (X
3A-F) DR FZE G IR T3 2%
20, WHIZEE S PEHF ITIZ T L R\nw &,
Hi358 oo A HE FLAT T D22k % 1 DR E 2 B
K O(IX 3G, H) 7z £z 8T, Uyeno et al. (2011)
12 & DR S o R IR JOK B PEREA I R K
% . pEHBANIC R7- 54, AR A 1%t FH I P
AR HEREEDR R E WS OO, FEREM I B
EWIZR S e L JaIfE A L, M E X
DREERERE/INTNLS b 2,
HhH & mEREEOMEETND , AT &
T OB RARETH AR IC , LI LK
VIOHTRLSREARSN S MEBEREIMNE LT
W7z (X2). RO EIZHAZHD S H S 1
2 N HEEITBIC O W TR L S I N Th
59, SBOMEDIRFI-NTVD (EiE - HH
2019 Z&HH).

AKEIE, A A LT OFEREEAT b E
RG22 6 DR E 2 % . IRV S Tl 2
NFEFTHONTWI-HEE, ZKE, S
Ml Z. (Uyeno et al. 2011; IE 3t 2016; Nagasawa &
Katahira 2019; =5 5 2019b), fE3£ K I b 046
TELZEVBHSLELRS . B, WHEE»S
DA A LY DWEI, FEFHE (1947) 12Xk > T
bR INTWVLEY, BERICHE LR &F Tk %
L MREEZEICLZREDRUD I NT
WV LPETIRINETA A Y LTIF40
FEZEZ2HEPOMESINT0ED (EES
2019¢c), >3/ RV ETY =V Y —FT—
IVADEEFNIH S T, KRG DIHIECEk & 7
3.8, AR TIEITKEREE L S5HEICE
WY 6 Rl 230 AR I OV THREL 228, 4
AV LTDOEFERIIR SN Lo BRI, 56
BIIERE RWIDAEE T, MBS (2012) 1%
B2 /K PE fa MR A O L S 7 gk S I3 [
HNNKFETHBE IS EFANT 4 TETD
2 fiC, Z DOfhid 4T L nlEfa o ik K
ATHo-EHE LTS . A AV LSDER
EETH BMRAKABD NI Er5 b, 5
BIZBIT D4 A LT3 D HEE IRV b
LitZgws .

At T, BEKRBDOKRKE/ITIZS
V=YV —=FF7—=1l (=65 DA H )LD
FHERKIZ3N% THho—f, >~/ RY
(n=16) Tl 25.0%, # L T 1 kD AFRES N
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B2 BUCEHET 24 40 LSRR, 70—~y FOURTEMICELE. A, HMIE D2 5 782 (21.1 mm
SL) DA L AEHA, B KZE 13 mIC THREY: B, [AMER O HERL R AL IS 429 5 faPRfiE {4 (KAUM-AT-895); C,
TR 2 < F F 7 O EER; D, WHE X <~ 5 F 7' O Bl g AT I 4§ 2 fadifE ik (KAUM-
AT-894); E, REJINFE Y — v — F 7 — VOREFEMREE; F, RENFES < 3> ) 7Y OsFF M, G, [FE
1R D W IEFLC AT ICZ 4 2 U fE{E (RUMF-ZC-5890); H, KEJIE 7 v 3> /) XY O AEE. 27—
N—:B, G,2mm; C,F, 10 mm; D, 3 mm; E, H, 5 mm.

Fig. 2. Fishes infected by postmetamorphic adult females of Lernaea cyprinacea. Arrowheads indicate copepods. A,
a specimen of Rhinogobius giurinus (21.1 mm SL) photographed in Lake Ikeda at 13 m depth; B, dorsal fin base of
a specimen of R. giurinus infected by L. cyprinacea with egg sacs (KAUM-AT-895); C, a specimen of Tridentiger
brevispinis collected in Lake Ikeda; D, L. cyprinacea with egg sacs (KAUM—AT-894) infecting the head of T.
brevispinis; E, a specimen of Xiphophorus helleri from Omikawa River, Amami Oshima Island; F, a specimen of R.
nagoyae from Omikawa River; G, dorsal fin base of a specimen of R. nagoyae attached by L. cyprinacea with egg sacs
(RUMF-ZC-5890); H, a specimen of R. brunneus from Omikawa River. Scale bars: B, G, 2 mm; C, F, 10 mm; D, 3 mm;
E, H, 5 mm.

7rmay /) RVICLFEEPRDONLIRE, BORMOKHICAERT2AHEICEYSFET
I/ RV ENLEICEB T 2 EFERIZENE 2RI OWTERM L Twe 5 0 REN iR
ot EES (2019b) 1, B O B (K 1B) TIX, D=3y / RYNHL L
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3. A A ) b WERAR. A, HEHIPEE R (KAUM-AT-895), 4xff; B, KEJIIEfEMF (RUMF-ZC-5890), 4xff;
C, M HH R A& (KAUM-AT-895), SH¥S; D, i HMIZEME AR (KAUM-AT-894), BHEE; E, K& A (RUMF-
ZC-5890), JHTHK; F, KEJIFEMEMA (RUMF-ZC-5889), JHIK; G, thHIMAPEME A (KAUM-AT-894), % i &, H,
RENNEEMREF (RUMF-ZC-5890), At . A 7 —s3—: A, B, 1 mm; C-H, 0.5 mm.

Fig. 3. Lernaea cyprinacea Linnaeus, 1758, female. A, B, habitus; C—F, head; G, H, posterior part of trunk. A, C,
specimens (KAUM-AT-895) from Lake Ikeda; B, H, specimen (RUMF-ZC-5890) from Omikawa River, Amami
Oshima Island; D, G, specimens (KAUM-AT-894) from Lake Ikeda; E, specimen (RUMF-ZC-5890) from Omikawa
River, Amami Oshima Island; F, specimen (RUMF-ZC-5889) from Omikawa River, Amami Oshima Island. Scale bars: A,
B, 1 mm; C-H, 0.5 mm.
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and Observation to Benefit the Environment) 7° &
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i, [Tk pHiBI 2RI 7.

51HISCHR

Boxshall, G.A. & S.H. Halsey, 2004. An Introduction
to Copepod Diversity. The Ray Society, London.

CHEFIR R, 1974, 11 HiJiE =S 3. UL T DKM
IZHB T 2B P KE D FlE D FEAEIRDLIC
DT L AT 47 A7 Lo R K 2 S o 5
Wi E , 53-60.

AHERE, 1915 ffHcFETE Tvvrte 7).
YY) EHERS | 27: 458-460.

IR TLRS, 1962, T, £ AU L v
(Lernaea cyprinacea L.) DZEHE & #HAhIC B 1T
% Z DWEHIBRICB S 2 098 . BRI SR
PITERE , 3: 103-196.

iRt - BEEPE - ARz, 2012, FEIR
UL 500 5 CHR R S L7 7RK - IROKPE
Nature of Kagoshima, 38: 109-114.

Nagasawa, K., 1994, Parasitic Copepoda and
Branchiura of freshwater fishes of Hokkaido.
Scientific Reports of the Hokkaido Fish Hatchery,
48: 83-85.

Nagasawa, K., 2013. Lernaea cyprinacea (Copepoda:
Lernaeidae) parasitic on freshwater fishes in
Ehime Prefecture, Shikoku, Japan. Biosphere
Science, 52: 55-58.

REEMMD - TR - G —RE, 2017, F L

FEA FERICHFAEL T RAAY LY K
X ) — VIHINIE R | 20: 4.

Nagasawa, K., T. Awakura & S. Urawa, 1989.
A checklist and bibliography of parasites of
freshwater fishes of Hokkaido. Scientific Reports
of the Hokkaido Fish Hatchery, 44: 1-49.

Nagasawa, K., A. Inoue, S. Myat & T. Umino,
2007. New host record for Lernaea cyprinacea
(Copepoda), a parasite of freshwater fishes, with a
checklist of the Lernaeidae in Japan (1915-2007).
Journal of the Graduate School of Biosphere
Science Hiroshima University, 46: 21-33.

REEAI - whRE i - V9 HEES , 2019, Jo R
s TNET 2h 6 REINTA A ) L.
Nature of Kagoshima, 45: 341-344.

Nagasawa, K. & K. Katahira, 2019. Lernaea
cyprinacea (Copepoda: Lernaeidae) infecting
a rock flagtail, Kuhlia rupestris (Kuhliidae), in
a subtropical river, southern Japan. Nature of
Kagoshima, 46: 13-15.

REEAW - AEAREEN-, 2019, (IHETEREE S F S
AT HEEY DICHEL T AY A
> EZDREITHE R L iR . Nature of
Kagoshima, 45: 329-333.

REEMW - BRAE 1 - §iH&RE - LR -
AR , 2012, HARE A 57 % A4 H $x
(19292012 4 ) EEFERX S AICBIT B4 )
Ly OFERELE . HARE YA 22
67: 1-13.

R - HIHHELA , 2014, BRIEFEL X 7 >
ScEoNA AV LY AT X )=V
MW7 , 17: 252.

R - FrHBEA, 2019, FIdL R 2 & #I50
§% D 4 5 VY L > . Nature of Kagoshima, 46:
147-150.

Nagasawa, K. & H. Sato, 2014. Two crustacean
parasites, Argulus japonicus (Branchiura) and
Lernaea cyprinacea (Copepoda), from freshwater
fishes in Gunma Prefecture, Japan, with a new
host record for A. japonicus. Bulletin of Gunma
Museum of Natural History, 18: 65-68.

FERI - (ERETS8], 2016. BERS ILBRIAPE f IS
BIsA AL EP2 =TV T3
DZFARDL. HERG A7 B AR S YRR TR
20: 161-164.

BRI - (R TSRS, 2019, JA B U AR 1 PE fd,
FRZTV—FN, AT LY, A=Y AED ]
FRICBIT B4 4 L2 DOFAIRN . Nature of
Kagoshima, 46: 7-12.

Nagasawa, K. & R.-1. Torii, 2014. The parasitic
copepod Lernaea cyprinacea from freshwater
fishes, including alien species (Gambusia affinis

7



and Rhodeus ocellatus ocellatus), in central
Japan. Biosphere Science, 53: 27-31.

Nagasawa, K. & R.-1. Torii, 2015. Lernaea
cyprinacea (Copepoda: Lernaeidae) and Argulus
sp. (Branchiura: Argulidae) parasitic on the
freshwater goby Rhinogobius sp. TO endemic to
Japan. Biosphere Science, 54: 71-74.

R - AR , 2019, A0S HLTS o H 25
Ey N huilciEI N BEICHFEERL
T\W72A 5 & . Nature of Kagoshima, 45:
411-414.

REEAIR - REPRE - BTHHELA , 2019, vl R
WEZ7vay ) RVICBITE2L4 A0 Ly
DE A . Nature of Kagoshima, 46: 1-5.

REAIW - AR - A )11Z L, 2019, AR R
Fvay /) FVICHFEL T AT L.
Nature of Kagoshima, 45: 319-322.

HIGIK , 2013, HAEE SRR 4l oD [A) 2 5 =
fil . R A S, 2R

AR, 2011 A4 7Y & SHE . MHFHERIHE - /N
JIFIR (BEfE ), B OR35S 2 ik . Pp. 124,
fkE b , Bt

WSHMSEE |, 2016. SO KRB A K. LED
HERBEFERT | THS .

Uyeno, D., Y. Fujita & K. Nagasawa, 2011. New
host record of Lernaea cyprinacea Linnaeus,
1758 (Copepoda: Cyclopoida: Lernaeidae) from
the Ryukyu Islands, southern Japan. Biological
Magazine, Okinawa, 49: 95-101.

grzeff « — Gl - RIEPRREE - ROKRIER , 2015, HE
WIND KK T 18 L% Do fHH I
BFBA A LY Lernaea cyprinacea D
KDL . FORHTZE , 50: 81-84.

oFgf - FEPRREE - — ik, 2017 RIS &
\F %5 A4 5 L Lernaea cyprinacea d 1%
RICBT 28X EELELTOITT 77 0E
Rhinogobius similis O 1% . /K & ¥4 i , 65:
347-356.

New distributional records of the anchor
worm Lernaea cyprinacea (Copepoda:
Cyclopoida: Lernaeidae) from southern
Kyushu and Amami Oshima Island, southern
Japan

Kota Fukushima', Satoshi Fukusima?,
Yoshiro Machigashira?, Katsuki Oki’® &
Daisuke Uyeno™"*

'Graduate School of Engineering and Science,
Kagoshima University, 1-21-35 Korimoto,
Kagoshima 890-0065, Japan

’Kagoshima Prefectural Kagoshima Fisheries High

8

School, 650 Itashikiminami-machi, Makurazaki,
Kagoshima 898-0083, Japan

*Amami Marine Life Research Association, 99-1
Hiramatsucho, Naze, Amami, Kagoshima 894-
0045, Japan

*Corresponding author (duyeno@sci.kagoshima-u.

ac.jp)

Abstract. The anchor worm, Lernaea cyprinacea
Linnaeus, 1758 is recorded based on specimens
of the postmetamorphic adult female from two
species of gobiids (Perciformes), i.e., Rhinogobius
giurinus (Rutter, 1897) and Tridentiger brevispinis
Katsuyama, Arai & Nakamura, 1972, from
Lake Tkeda, Satsuma Peninsula, and the green
swordtail Xiphophorus hellerii Heckel, 1848
(Cyprinodontiforme: Poeciliidae) and two species of
gobiids, i.e., R. nagoyae Jordan & Seale, 1906 and
R. brunneus (Temminck & Schlegel, 1845), from
the middle reaches of the Omikawa River, Amami
Oshima Island, Satsunan Islands, Kagoshima,
southern Japan. These collections represent the first
records of L. cyprinacea from Kagoshima Prefecture.
The anchor worm was found for the first time in
Japan from X. hellerii and R. nagoyae.
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