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Effect of the Bopyrid Isopod Argeia pugettensis on the Growth and
Reproduction of the Kuro Shrimp Argis lar

Young Seok Seo, Chul-Woong Oh'* and Ahreum Kim!

Gyeongsangbuk-do Fisheries Resources Development Institute, Yeongdeok 766-852, Korea
'Department of Marine Biology, Pukyung National University, Busan 608-737, Korea

The effect of a bopyrid isopod Argeia pugettensis, on the growth and reproduction of the Kuro shrimp Argis lar was
investigated. A commercial caridean shrimp in the East Sea of Korea, A. lar, was sampled monthly off Pohang with
a bottom trawl from July 2009 to June 2011. During the study period, 7,988 individuals were sampled. These shrimp
were parasitized by a bopyrid isopod Argeia pugettensis. The overall infection rate was 3.3%, although it declined in
the larger size classes. It did not change monthly. The carapace lengths of the host and parasite were positively cor-
related. There was a significant difference in growth between infested and non-infested shrimp. The infested shrimp
also had a lower gonadosomatic index (GSI) and breeding rate. These results suggest that the parasites affected the

growth and reproduction of Argis lar.

Key words: Kuro shrimp, Argis lar, Bopyrid isopod, Argeia pugettensis, the East Sea
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A5 M--(Argis lar Owen, 1839)= AA$-of| &31= &
o Beg, gt vigs, es a8, Sl A4
Sh= Ao g U A QIt(Butler, 1980; Holthuis, 1980; Kim,
2000; Komai and Komatsu, 2009). 2 &2 dulx 02 22-

400 m 4-JollA] 41215 Wk ofUje} oS ApRIe] AR A
AJgkth(Holthuis, 1980). $-2]uate] Al S22 100 mo] &

BARA o BEos 49 e S0 a1
F AL olti(Kim, 1977; Kim, 2012). o] F& A A A&, 142)
2, olifal%, che s 58 4ojal T die] 0 wol=A A
A e A o] Aol qlojA Adare] S Fsta Qlrt

(Squires, 1965' Mutoh et al., 1992; Yamamura et al., 1993).
AEMF= okl $1 | 525 (Isopoda) 41217]483}
A2 Ao 3| (Argeia pugetten-

(Bopyrldae)oﬂ £ol= %
sis Dana, 1853)7} 7|X3l= A& B % o] QItk(Kim and

R=LAN-R

Kwon, 1988; Cha et al., 2001). 7|4 27+ 2279 &+
71R% 0.2 tiZF 500%0] 2 A 91om 107]2] o}z Subfam-
ily)= U}=o] 2tk (Markham, 1986). $Htolli= & 1245 12%¢]
A7 WEZFET) Q) 0 27F9] 7FE T} A A L2z o
Eﬂxi ATHKim and Kwon, 1988). 0|5 & XA -0z

£ Sto ARE Ay of MZTAATTIIA] e
Rz ool A4J5tn Holw 20% o]4ke] U2kRI} o5 %
Z2 od#| A 9lth(Markham, 1977). S-2juelol| A= 22 A3
M|-$-, A5 A $~(Crangon affinis De Haan, 1849)} nFE2}52A)

$~(Crangon hakodatei Rathbun, 1902)7} 21 ZA}-$-o}z-H | o]
STE HiEglon], oj5E 79 opyu] ol Tt

47ke] FaRelE HE0 22A 3 AR Fgoine
217 & 4= 2Ith(Kim and Kwon, 1988).
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414 Mg - o

& =THAnderson, 1972). E3F <520 A4, A4, thAL, €
B L2 5529 | A tiARE ol 9 T AL
2 4 A QltiAnderson, 1972; O'Brien and Van Wyk, 1985;
Nelson et al., 1986; Jay, 1989; Roccatagliata and Lovrich,
1999; Smith et al., 2008; Marin Jarrin and Shanks, 2008).

B o] BAe 1) AFA9-0] AT} Bok AT Aot
e o] A&, 2) At vt <9 1P S| 3
AR 2ARB] S70] A et 185 9, 3) o
A S%E WO R LS EAHGSNY E3 1] &L 24}
sfo] 714150l AEAS A Ao X oS 245

o giet.
ME Y

2 Aol ARSE A= B 2, 99 Aol A 20099 7
A 201149 697HA] v e Fafj- B0l SFA UL ol
G3to] sk h(Fig. 1). YR e Az A 10% 573
e agste] Aol HEsth REH Ale A
Al of| ] 13214 (carapace length: CL)+:= vernier callipersE ©]
S|4 4o, AFH(dry weight: Dwt)S AAFZ A A&
(electronic digital balance) ©]-8-510] A3}t 7| A% 7
Qlojis 17 ol ge| g Paslel S2ko. Tersigon
AL L ol &3l 7|BFS Bel & 718F AS S48kl it
ZE- Qr o Z1A oA F54e] T FE] e&9t RE7t
A& digital calipersE ©]-8-5to] S48}t 7] 485-2] M2
whsRa7I2 b4 71 2olE Z4elsickFig. 2), A A4S
Z]4*(gonadosomatic index: GSI)E 5}17] 3l 4445 Ao
ESe 7l ui7h QS S 3OS NS Rele
T A FEH A 20 TS 80T ollA] 48417 53t Dry

36°40"

— YEONGDEOK-GUN
SAMPLING AREA

86°20" gy EAST SEA

POHANG

36°00' | |

Fig. 1. Sampling area in the East Sea of Korea.

ovenoll A 7417 5 FA X 482 o] §510] 0.0001 g7
zAaloleh, AALSEAGE o] B e 4Ll

A S v 2 Uehf thE: Alo] ofsto] Al4kstSitt.
GSI = (214 A/ Al A AFA]) x 100

71850l %7=9] Aol miAl= YRS 7] sl A Al
SHHIFAE NS N2 %559 HCL)H A FHDW)
7te] 3|9 Al= CL=aDWb (a, b= AF<r) RES o]8-5to] &
Astalon &+ 37419 712719t HH Hlas Mes 2AR
ek & 24 3191 4E o83t S A(ANCOVA) 2=
Blasklch o] Aol whE Aol mlAl= JFe At
7] Sfell At vl QA ol A A=A (GSD Y] Bt
S s ARk 7 Jeze] Baatols YA ASEA]
S(GSD] Am 7 24| FA o] §lgl7] el ¥l R4
®5 Q1 Mann-Whitney U-test= 24311t 2 $15-9] FA12
A2 MINITAB ver. 14 < o]-8-3}o] 5-415}31c}.

A -oll diet AEA-otre & e E2 3.3% Ao,

Fig. 2. Infested shrimp and its parasite. A, Female Argis lar in-
fested by the bopyrid isopod on the left side of the cephalothorax
(dorsal view); B, Bopyrid isopod Argeia pugettensis female with

dwarf male parasite (dorsal view); C, Female Argeia pugettensis
in ventral view. Scale bars: A, 10 mm; B and C, 5 mm. CL: cara-
pace length, DM: dwarf male, PL: parasite length.



7Zrgol A2k 2z 722 16-17.9 mmz 5%2] FEES
UFERA Q1AL 18-19.9 mmofA] 18%E 714 =& 8-S HS

o). o) F Aol whet 7HelEo] Ak 74skelon] 36 mm
CLolAE 27147k itk Fig. 3). AE7rIE2 4w
B, 20119 190 10.5%% 7FE 3943120106 3907 0.58%
2 gekow 20119 6doll= HA7NAI7E =dsHA] it |
= Oiifq 3°J 6S;J 7-9.10] Ll—_,’j_ ]2.% ]?:;]’2.%94 5x47]oﬂ_1,:

BAES BAKFig 4). 18U LEFREL N2 Fofat
017} ¢ I th(Kruskal-Wallis test, P>0.05). 21 SA]-- 512}
A AZ7H(CL)} 2 E A f-ozrE | o] HZHPL)ZHe] T
Fofah A4 2l AA 7+ e Fig. S):

N %

fr zﬂ rlo
r°1' T

Male PL=0.84CL-1.15
Female PL=0.38CL + 6.69

(#=0.84, =5, P<0.001)
(#=0.33, n=66, P<0.001)

AEANS- AT 751700 2 714e 21HEA/(ANCOVA)
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30%

20%

Prevalence

10%

0%

6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40

Carapace length (mm)

Fig. 3. Size-specific prevalence of the branchial parasite Argeia
pugettensis on the shrimp.
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Fig. 4. Monthly variation of infection rates of the branchial para-
site Argeia pugettensis on the specimens.
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A AT At 7 3949 7127
I(F=0.76, df=1, 68, P>0.30), AHL §-]al

(F=36.08, d=1, 69, P<0.001). 0|23t Ai}= Xl%*H%O T
Zol 2717k B & 714850l 714t A

RS

rlr
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g3t YAl ofxls gt

REA$- bS] 7+ A 7]+ 22.62-35.57 cm, B+
FEHAP)S 28.02 (+£2.49) emF o™, AFHFS 1.75-6.05 g,
B2 335 (£0.78) g o|3dch v JHA| 2] 271 22.34-
38.33 cm,, F& 29.50 (£2.69) cm FoH, AFHL 1.78-
6.77 g, Bt 3.75 (£0.89) gt A HA 2t v 7HAlE
iAo 2 ZHZPHCL)T ASHDwZe] 37 E8AIS B43
A} ol et o HuA7E AUTHFig. 6):

ZEMA Dwt=0.0013CL>**7 (#=0.84, =53, P<0.001)
HIZFE 7HA Dwt=0.0008CL>*#** (=0.84, =46, P<0.001)

T+ A9 7179 gt Akl 7h $l9 A (ANCOVA:
F=0.49, df=1, 95, P=0.484), AHo|= 23+ 2fo|7} At
(ANCOVA: F = 507.20, df= 1, 96, P<0.001) (Fig. 6).

2 ANA| 0] A A= A= 0.1863-21.2060, B+ E=
H2})S- 7.8086 (+4.3208)3].0.1 H|ZHA A A 9] A4 A 7]
4= 0.0932-43.8601, HaH-S 9.2367 (+£9.8123)0]qlch. 7
NALE Bl HA 7Fe] A A E R Hit Aol HAbE
U gt R o A B 2ARe] s g o] lgl7] wiiEoll (F-test:
P<0.05) v &= W 9] Mann-Whitteny U-test= &7 5493}
ek A A A3 A ANAIRE v AANA 7Fo] A A
Al Bt o3 Aol 7} AU EH(P<0.001). o] 27t Axp= 3+
A= 7HAIS) GSI= vl 7HA| 2] GSI ghict Wof 7] 2ol
THE Ao A4 o] o A Ad Tt AS A A8
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25 g
Male : PL = 0.8361CL - 1.1511 g
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Fig. 5. Relationship between carapace length of Argis lar and
parasite length of Argeia pugettensis.
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Qe
Zradat vjzhed obz o] sk v)e-2 7k Bt 16.9%, 37.9%
o|Qltt. vHIZFY AF2 18-19.9 mm CLoj|A| Eeh5}7] A&+

o 28-29.9 mm CLoJA] 49.9%2 AA-L o]2¢l o1}, 7k oF
2L ¢ @o| A4t 24-25.9 mm CLoJA] Zek alﬂﬂﬂq
30.0-31.9 mm CLOJIA] 41.6%5 A4S 0]520] 40| ] &
CHFig. 8). ek} H|azgh 7 o] 714859 Rl e T°r°
3t 2}o] 7} 21 2 th(Kolmogorov-Smirnov test, P<0.05).

o

Marin Jarrin and Shanks (2008)-2 A==A-9-3} Lissocrangon

Infested (@):
Dwt = 0.0013CL2.3417
(r2=0.84, n=53)

Dty Weight (g)
N

Noninfested (O):
Dwt = 0.0008CL2.4938
(r* = 0.843, n=46)

15 25 35 45

Carapace Length (mm)

Fig. 6. Relationship between carapace length (CL) and dry weight
(Dwt) for infested and noninfested shrimps

12

Gonadosomatic Index (GSI)

Infested Noninfested

Fig. 7. Mean gonadosomatic index (GSI) for infested and nonin-
fested females.

stylirostris®l| tgt IS -obdEd o] FHES 63%= Hil
3192, Hoeman (1982)= 1d9] A4 32313t L. stylirostris
L6110%] 5 8% A or el A 919l o
O HAES 44%E 2 A4 3.3%H 2 AHdES YE
U 2it}. Smith et al. (2008)2 7o /\1 A3l= £:34(Upo-
gebiidae)2] Upogebia pugettensis 7110l 7| A4sh= 5215
Orthione griffenis®] 852 % 57%, U7 80% 2 =2 4
HES Haskiih Seuet gafickel AAlehe e
AL QFZZA - 9-( Metapenaeopsis dalei)®l| ™St Parapenacon
consolidatum®] ZFHE-L2 45%= R 1% I tH(Choi, 2001). 3t
A Jay (1989)= 2] 3o} Humboldt Bayol| AJAl5}= 215
M$-2} Crangon fianciscorum®) tgh 2SS0k g o] 7+
HES2.9%= & AL} AR F& HEES Hal Jrk
olefgt W HHEY] U2 C. franciscorum?} AT} 7}4]
A7) 53k S (estuary)e} Aol S o)557] wlo] 414
SRsll %] ANURE ofgiA B A3 40] e
A A o] 93t A1 0 2 Z=2 3¢ th(Marin Jarrin and Shanks,

2008).

2 Ao o} dA)7] A 1e] 2B ekl F 71 2HAo]
2714 R A RF Bo] Yol AuE Hojzrt. o] 2
T 450] 7Pgo] Z7F4E 7% A BE 271
e 71 A7sel el gad el Zute trehdet (Choi

2001; Marin Jarrin and Shanks, 2008; Smith et al., 2008). ©]
gt Aik= F 7HA] Ao ogt A o= AE 4= 9 ok
AA, 718 Z-0] 79 HEZ AFsto] TAMAZL vz A
AR} 27)0) e 7Rs Aok, B ele] Axpol o] 47
o] AJAtof| wha} Yolx]i= FHE-S B 113k Roccatagliata and
Lovrich (1999)x= Pseudione tuberculata®l| 7G5 Paralamis
cranulosa 1% 7\ A7} ZH =] A] ¢ o=l A| ol Bsh AMdE
o] Ethal shick T UutA o 2 7| 2ol A E A=

Aol A vz iAo vl oftel] o2lE FEe]

80

-0-Infested

60 | -e-Noninfested
e
s
£ 40
o
Q.
<
o

20

0 .

6 10 14

Carapace length (mm)

Fig. 8. Proportion of ovigerous females for carapace length be-
tween infested and noninfested females.



of o} o] oI5k AFkgo] et oFei A SlrkDall etal., 1990;
Somers and Kirkwood, 1991). &4, &5 JFoh=
cryptoniscus -4 2] 7+ -F# A o]t} Owens and Rothlisberg
(1995)2 cryptoniscus A 9] 7HH2 F1hs50] Sk
o} e, Qi e ATt e 3R AolSe] o) of B
2 JFS vt skonh AE5AH-= ©1”A17](20 mm CL
ofa)o] QS fctol A Alatl Aol wel o] We 78
FHOR o]Fdl= AoR YXrt. o]= oA |oll= 7|5
9] St copepod”} FH-8FaL cryptoniscus 44 2] 25
of| Aget e oA AAste] & AHES Holohrh A4t 7]
o] YA EEE 0 o] e B 0B NAX S o)
sto] ZrdEo] A US 7Fed0] Sl ok Atk

AFA0] A g Aol g o] AL kel Al
TAE Btk o]t Aaf= 7|14850] 2717} 2R 0ol 7
ol sfof o] AdAkeitt= AS A4l =11 3it}. Cash and
Bauer (1993)+= Procopyrus pandalicola®l| 2+ % Palaemon-
etes pugio®] A1) AL ATFo| A 7450 472 2] % o}
Al 71E 7hzke] opytu] B0 &7 AR 2F skl B a1s)e]
t}. Choi (2001)= P. consolidatum®] A2 AL OFZZZEA] Q-
of 2k7Hpe] 0|} ko] ATHUAS 714 7150 40} 4
& ol qhrhar Aijtsiaitt. 714852 At <= 729
kol AdAl = X791 Crangon francisorum} Lis-
socrangon stylirostriso| A = 2 11% 11 Qlt}(Jay, 1989; Marin
Jarrin and Shanks, 2008). 0|3t T = 7| F0] HZA7|5
712 452 Alsia) WA A AES 918 BIHS Swe
&= A= ARE ofn|gtH(Choi et al., 2004).

dutA o g2 7|5l A A w9 g2 fagitta B
%) o] 9l 1 (Somers and Kirkwood, 1991; Choi, 2001; Lester,
2005), 5:714:79] AAl7] 0] ARALE 0.2 AAo] waiRlct
= H1% Qlti(Mathews et al., 1988). O. griffenisol] T+E¥
U. pugettensis®| w52 HIZFA7NA et F-284A 291
ow S350 7.8%, 7185 S 2,989 FEA ] 9l
thal A Qla2(Smith et al., 2008), Z1SAH--opzH o 2+
A L. stylirostrisi= H|ZFE 7HA|SHE T Zo| thu] o] T
vkl B 11 %] QIth(Marin Jarrin and Shanks, 2008). Z15A]
S= A AT HIAEINA ghell ZH2Eol| gk Al ot
Apo) 7} §lof 710l s5=9] Aol digh Y gle Ae®

T

1985). 7|15l A GEA$-1(Alpheidae) Synalpheus
yano®| gk QFAE YA o2 2 A7|9] e ]
3l Bt 41%9] EZek47}t 29 o w(Herndez et al., 2010), O.
griffenisol] 7+ 23 U. pugettensis= THA] 1571¢] 27]
HS(EF 1,800-11,0007) 7FA] AL Qlfal 31 TH(Smith et al.,
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2008). Choi (2001)+= AR FZZEA) -0 Wit P. consolidatum
o] 7 7hAl= GSIgko] v 7iA| Q] ARto g B asto] <
o] A A o] gt 71 5] FA Al JeFE B alstih 2 A

A vl A
A B & 4o wol, AFA oL 1
AS- A O] AP A A S A sfisiotar 27 o = Qi

)

Al AL
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