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A3 (Unionidae) MF FA4< olAF 2tz ojo] whg o] Fo] gy Ael @l 2AL A7
Axde odgy Zo A gz {49 HEHE BT 5T Add¥Eez FAAMlarval
thread), 2312 (hook), Z22 312l (hooklet), ZZ 2 (sensory hair) 59 #2788 71X 2 2}
Atk of 7o Ao} MaAiol] BAG] FAY Fu) o Fe Hd A FFE 5 AU
E9AFo gF FA4E B3N 7] A3 e =], FA =g, of7in], meEA=gn] Fo £o
2 5 2AEL B0 2641CY % AN 6- 104 73] mgo] gAgsEo] F4E ¢
A3 Eejgton 5-6dAd 3 do] =&HAHA FAle] 3Tt

A =

FA-Fol3} (Acheilognathinae) 7% F 1714 (Sarcocheilichthys) ©Ht 4% A
(Unionidae) #F2] WA (demibranch)}t A7 (pallial cavity)ol At@-& 3k 7| QoA Wt
A AZ7 A7) Aoj7jE BAF 27 Ho 2 et fFIAEE 3t Fold 48 7IX v (AH,
1939 : A, 1977 : Schmidt, 1982 : Nagata, 1985), A% WHE SHUYFALY 5o Qe
A (glochidium) & %l &3 ol F 59 FAFE 77, AV 71BAES AR F &
FZ 2 o|g3ld SPAEE 3= FZBAE /AL JAHH F, 1968 : Mayer et al., 1980 :
Kat, 1984). 22y} gAtfola} oot $17]1& oJf7l Ady oz AR N7 A{FE AdsF
2 o] &3l vl (% - A, 1989), A= HAF e FAL ofFell g HehA glo] &9 o Fol
BaatE Aoz 4aA At (Coker ef al., 1921 : Trdan and Hoeh, 1982). 8 Az} 79
frAo] ol F2) AFEHo RF5A HWA o] F o] 2 Aol ulg Bor|Fez I d(cyst) & F
4387 Eh(Arey, 1921 : Telda and Fernando, 1969 : Jeong, 1989).

2 A7E dxRFoly ol {9 Moz w7 JEAA A7 d#oz gz M3l e
Acheilognathus yamatsutae(Z32-F) 9 A3} 9F<) Unio douglasiae(2Z71)2} Anodonta
woodiana (B2 9] 4 WEA 7 FA42 e, FA9) oA#2 29 23 fAle] F3 o}
2 79 HdyA Tl B3 ZARAY.

Mz Wy
A7 FA8 ARl 95t AW U. douglasiaest A. woodianaZ 3-8 A48 FAAE A3

she] FALAA A7 (Hitach S-25000¢) BEE A% A58 AZHAL, A woodiana F49) U
28 o7l 8 Ut F2l WA 108T =2 (AR AR F49) 2 432 A8H A
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yamatsutae'= A7) o3 BN 5-& 13t (Mayers et al., 1980) Fol& MY, ATTH
F AFAReA A& MG 35-45mme] v 200odvtE] & AMEEI e FA Y] o] HE-EHA

FAEA e GRE ZAVE] 98t AERAdA AP 2059 AFE A SF2 AMEHR
o} fA9] AR WA 57] Y5t fAol R ol /& 4 b8 +2(120X30X T0cm) ol &
2 F Ao g3 on 2L 26+1TE KA 20F9 o F+ 19 F 749 3 o
FA o] ke B8N a1, A yamatsutae= 4 & 1A F 2070 A & AH&Et] {-A<] ol A
Hod RAgS AEIE o vl 1070414 F38 fA9 & sole] A g=EHR TRV
& AR

A 53 3 ojF Wy AH AAE A At ARPE(HE F 308, 2217, 5417, 104
19, 29, 4Y, 69)E 57 E AT F FAC] FE A =ejv & wlo] Wof FAMHAERH
o] #FL A ANFEE AFIAL

H AH AH2E ol Fe dFe AdE A YA1% i) 9 E FA AR

Aot 3 &

L. A8 BEAl7]

ZY o A8l U. douglasiae, Unio douglasiae sinuolatus (Z+-22%7), A. woodiana, Lan-
ceolaria acrorhyncha(ZtZ7\) “18l11 Lamprotula gottschei (A F=2Z7)) 5 2] A=}
7} Al gk o 2 5-8¥o] Akgtr]olu (v 1992) §-A9] WE A7)/ M E FE A 52
0|83 o] F o AER(life cycle) T FHE AATE o] FAF oA} Fv|Eo A7 4-
¥ dXx)3l= A BATHAM, 1939 A, 1977 & 5,1990). 3H FR}Fola o] F& gt
7] Bt 28 FHOE AEAS At AFAYAPEE& e IAE st AdPFS &
T 5 F2 ) FYAA Aol o|FAX = HFE o] Al7|d S WEEto] FAe R37) 3
£ Zo]l= Ao AztAL) 3 £4 AlE<l Anodonta arcaeformis(ti A o)) ¢} A. arcaeformis
flavotincta(ZH&t) A o)) 5& 55 Al oJFEC] 78 FAHAIE A FAE W&t Aoz |
oIt}. Hynes(1970)¢ Davenport and Warmuth(1965) A#j3}e] JFL ojFo 41 o]
%, A o5, FElFA, A o FY AFAITI% A7) T AAAA TS HETS
24 f49 1371318 =dun 929, Gross and Nowell(1980)% Kat(1984)°] &
Ambloplites rupestris= Ar&r7)ol A (nest) 9 AFH AL A wrt 2 Mas= Faol A
4 o] A7l MFE FAS FEstd 13 7|3 E vty Bug v ok =8 dF T2 FA8
o e} o] dREE ST F9 ol FASIA (mimicry) 3t AFE 72 F&4&E =00
= ¥ 1% JtH(Chamberlain, 1934 : Kraemer, 1970).

2. #7439 ¥

U. douglasiaes} A. woodianagd W3 o2 FA9 JehE AR ut U. douglasiae 3] 2
o] A71E 175%X160X 134mm (A xAn x A F)2 T2 AAFolen, o] vHlwy vjnz
] vl (Plate 1-1, 2) A woodiana #3¢] #ztL2 252x270x120um= U. douglasiae®] )zt
Bohe 0 33 33 Azigelen sizte] Edd £ A2 7] U UM (Plate 1-
6). % EF #(arval shel)d] &F2 27128 Zad(hook)dt FH/M gz
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Plate 1. Morphology of the mature glochidia of Unio douglasiae and Anodonta woodiana.
1 : Morphology and larval thread in glochidium of U. douglasiae, 2 : Lateral view of
glochidium(U. douglasiae), 3: Hook and hooklet of glochidium(U. douglasiae), 4 :
Glochidium(U. douglasiae) with sensory hair on the mantle cells, 5 : Larval thread of
glochidium(U. douglasiae), 6 : Glochidium of A. woodiana, showing numerous holes.
H : hook, HL : hooklet, HO : hole, LT : larval thread. M : mantle, SH : sensory hair.
Scales indicate : 1, 6=100pm : 2, 3=30pm : 4, 5=10pm.
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(hooklet)E 7F4 1 gl e (Plate 1-2, 3, 6), W9 & F ool ztE (sensory hair)& 7t
A1 Y3 U. douglasiaed e FZol sty T 7427 A 2 82 A 7=
7tz o] otz o)2ojA ch(Plate 1-2, 4). B8 EF 21 A (larval thread) € 7HA 1
A cH(Plate 1-5).
3. A9 /T

BHo)A $Z0 $2E 4L FHAE Sz n £3& Wohlthrt ol F T3 22 559 o
2} HEL A Ha oA Aoz 4R Zaa, Fegae] 5§ o|&3te &7 A §-&st
Al AcHArey, 1924 : Wood, 1974 ; Kat, 1984).

B A0 AHES 2029 o)FolMde (24, FAA, S0l M (Fd. B
Ayell BAQC] frA B3 NdPAe #A = YA H(Table 1) Nemacheilus toni(F7))
QA= Biy syd o] ulH|stg et o|& N. tonio] MBEH = ElojF o u]3] HH o] FH-3}

Table 1. Relationships between the feeding habit and habitat of the fishes and the cyst forma-
tion of the glochida attachment to fishes

Species Formation of cyst Feeding habits Water condition

Cyprinidae

C. carpio

C. auratus

R. ocellatus

R. uyekii

P. parva

S. nigripinnis morii

P. herzi

C. splendidus

S. gracilis majimae

M. yaluensis

M. longidorsalis

M. oxycephalus

Z. platypus
Cobitidae

M. anguillicaudatus

C. koreensis koreensis

N. toni -
Oryzidae

O. latipes sinensis + (0]
Serranidae

C. herzi + C
Gobiidae

R. brunneus + C

C. annularis + C

N Tk T o S S A
TOTIZIOQO0O00000O0

+ +
000
Tm WDD

nn
= es)

+ : Formation of cyst, — : No formation of cyst, O : Omnivore, H : Herbivore,
C : Carnivore, S : Still water, R : Running water
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Mozt §Ae] AR ool 73y

o fAlo] o Fo] zA Ratsidl Y87t 5] WR oz PzETh Kat(1984)E o1F S Ao
ne EF3HA AAFES JASHe oFE A EACY 2F3F a8 e ol {FE 4= TR
o Z49EHE fA9 F 571l A58 Rasgoe ol fA9 AhHQ] Fad o7 Ao] oY
g %39 BEAo| 7|18k Aojgtn B g v gioh.

A. yamatsutae©] §4& ZIANZ 1IN F £F 207040 223 F49 F4E 1,018709 01
174412 He 50.9708] F& 48§ 2y}, oA & 24 FAEL /I =gnr) 32.7% 2 7}
5l RAEL HYow SA=r]d 18.3%, o71vle] 14.1%, ma == v]d] 9.1%2] o]
o u|Folu} Yd, AEH, AT Fox o] FAHJHTable 2). of7)dl & £
£S5 Hol&E AL olFY 3FIFoIU Holz 22050 FYUE AE0| of7lv]d &g Aoz A
At # 5(1968) Z. platypus (¥ 2tv))el|l Lamprotula coreana(F=8x70) 9] f4E& #AANA
A =#Hug} 7pEx]-r|e Fo2 Al Hudgoen F(1981)2 5F9 ojFd A
fukudai(A.arcaeformis) 2] F-A& ZAA 7 A7 7t =gu]d 713 5& RAEL Hgoy, o
5(1989)L Carassius auratus(Eo])d A= v x| =g n]d], A. yamatsutaes 7}&X =2 u]e} o}7}
o] o7 2L BALE HHkn Bug vl glok. £33 ¥H(1992)2 C. auratusol| A. arcae-
formis flavotincta®] $-4-& ZFAAA JA FEA=ulo] & RAEL 2oy Bud b e
o) o] F9 Z+ 9o W} Fago] thE AL FA FERA| Fagolde oiel A gu]o] $8} T
7], 579 959 fFAdsH 5ol g Aol A4t

A 2233 did 1071A2] o] F& ¥ At AL fA9 28 +9 £37|3L Fig. 19
2t} ZAE9ARF Y FARASE 509701008 AlZko] A =gte) whel @23)r] A& ste] 1UA =

2770, 2940 = 8770, 3¢ A= 19870 28]

3 44 6= 28077 @ebEle] WA 249

wol T, 55%7F @&sda 54Al= 488747 €
| 95.9%9) % FAT BAEL By o 64
\ e 5037hA7 2este] 98.8%9) YIRS
201 \ B3 TR e F3% ZE 0] €3ty
oo . o 7] 49ANR = &g g2heg Holt}
\ 7} 54 A 5% gHEE Hol= Aegw B

Number of Glochidia

o} 26+1Ce LEZAS A 5-6U7re] 17

e 7IZE e ZoE RUY AFEA YellA Q)
T Swe T T T Aga w49 3390 98 olF7) 32 3
Fig. 1. Detachment time atter attachment LT 9o B3 SAL Hol Wy g3 =
of glochidia on fish(A. yamatsutae) . Hulctol} & Sof 2L AXE YT F3| &

7 a8 —

Table 2. The infectious parts of the glochidia of Anodonta woodiana to Acheilognathus yamat-
sutae

Jaw Gl Operculum Pectoral  Pelvic Dorsal Anal Caudal Other

fin fin fin fin fin part
Number 34 144 75 333 63 186 41 93 49
Rate(%) 3.3 14.1 7.4 32.7 6.2 18.3 4.0 9.1 4.8

_55_



PN

Plate 2. The cyst formation of host fish, Acheilognathus yamatsutae to the glochidia attach-
ment.
1: 30minutes after infection, the glochidia attached to the host fish fin, 2 : 2 hours
after infection, 3 : 5 hours after infection, 4 : 10 hours after infection, attached glochi-
dia is completely surrounded by host tissue. 5 : 4-5 days after infection. the epitheli-
al tissues of the host fish are beginning to take off, 6 : 5-6 days after infection. al-
most all of the glochidium is separated from the cyst.
C :cyst, EC: epithelial tissue, F : host fish fin, G : glochidium, JC : juvenile clam.
Scales=150pm.
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F AAL o) AF £Fo)FHe] YR 2 o] oA Urh= Ho] BAHJEH 27ldl gFee &
RAE Folle o8 59 a4 &5 93 geto] glf-EY Ao Azdn,

FrAo] 7ol it Qe 7|t 27 o]/ {7 Fol wet e xpojrt drkn BuH]
£l Zale and Neves(1982)& 15-21TCelA o] F< ojF7el 43 FAS AHAR A 2-
1799 g 2371748 Bgudn Bastgden Jeong and Oh(1991)E 17-20TA A.
fukudai(A.arcaeformis) 9] §AE A. yamatsutaed)| 9N A 12-1593e] 2377+ HH oo
ur(1992) L 16Tl A A. arcaeformis flavotincta®] §-2¢) C. auratusdl) 13— 15A3+e] 37|17+
< 7HE o g v ok '

4. o172 333

) 7-o] fAo] o] Foll FA3tA o] Fo] Ao FAME WA HE o7 Az o] FAdE FAS
Ee 93 (cyst) & A =Y FAL FdelA HeE71E AT olgdstA dvh. £2 26+
1T A3 ANA of 79 A=gn|of {-APo] FAF £ A7 o] {o] @A HZ3 FA9 ol
#4257 ZrH(Plate 2).

FAEE 308 Foll= 9] AL B ey ofFel Az ozte] WM3lE AR " &
AN L (Plate 2-1) F2F 2417 Folle FHzFo] FAL dF EAT AH Plate 2-2).
H43 5A7 = 93349 o) Aol & Holr|e gty ddo] A9 gAFH o] dRETHE P
I FAE Ao (Plate 2-3) FAF 10/ & Az o] FAS S48 S84 1] A
o] o]Folzl el (Plate 2-4) o]AL2E u|Fo] Bol A7 A 1043t Alelof 3 ¢E o]
SAHE RAoZ Bt FAREE 4-5440 93-S A FuzAe Wy} Ao} =3 o]
=&AL A9 dREo] =2lyr] AlFstd 20 (Plate 2-5) 5 -6 A& Aoz o] A A}
B3 FAo] =& A& & 5 AN (Plate 2-6). .

ZFolFo| 3 AIZrE 20-36217H Arey, 1921 : Coker et al., 1921 : Tucker, 1927),
2-3A17¥(Telda and Fernando, 1969)% Rzl mel B¢ ol BoF3 lon Jeong
(1989)& 20CAA guppydl 3—4x7te. 2 Jeong and Oh(1991)= 17-20ColAl A. yamatsu -
taeol] 21-25A17te 2 B3ty o vh(1992)2 16TA C. auratusel 24-27A7te.2 Bug
vkl HEE Aol E AL ofFoll IE F SolA Hthe fARE A9 &5 FH 4
A S e FoE BRItk BF A fr Ao ZEHAY ARl fA4-E ARIANAE F$ o
JaAdo] ujg =g 24x7b0] ARF Fox 1/2-2/37 % wholE= AAER ke ol YAz
Foll &g o] F9 WA 5o 73 Aoz B (Meyers et al., 1980).
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Glochidial attachment and cyst formation on the fish

Ho - Bok Song and Oh -Kil Kwon
Department of Biology, Kangwon National University,
Kangwon - do, Chunchon 200-701, Korea

Morphology of glochidia of two species of Unionidae mussels, Unio douglasiae and Ano-
donta woodiana were studied based on SEM, and their attachment on Acheilognathus
yamatsutae (Acheilognathinae) was observed in the experimentally infected fishes. The
glochidia were round-triangle in shape and possessed larval threads, hooks, hooklets.
and sensory hairs. Glochidal attachment and cyst formation of the fish were observed
without regard to feeding habit and habitat. Density of glochida on the fish
(Acheilognathus yamatsutae) was in the order of pectoral fin, dorsal fin, gill and caudal
fin. The host fish became encysted about 5-10 hours to the glochidia, and the glochidia
detached about 5-6 days after attachment at water temperature 26+ 1TC.
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