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A Comparative Study of Morphology of the Freshwater Unionidae
Glochidia(Bivalvia: Palaeoheterodonta) in Korea

Gab Man Park and Oh Kil Kwon

Department of Biology, College of Natural Sciences, Kangweon National University

Six species of freshwater Unionidae mussels in Korea, Anodonta arcaeformis flavotincta,

A. woodiana, Unio douglasiae, U. douglasiae sinuolatus, Lamprotula gottschei, Lanceolaria
acrorhyncha were compared in regard to the various taxonomical characteristics of ultra-
structures of shells and glochidia.

The results obtained in this study are summarized as follows;

The outer-demibranchs of all the females of six species have served as marsupial(grav-
id) pouch. However, all the four demibranchs were used as the marsupium in some female
individuals of L. gottschei. The glochidia of A. arcaeformis flavotincta, A. woodiana and L.
gottschei were separated one by one with the mucous strings and U. douglasiae, U.

douglastae sinuolatus and L. acrorhyncha formed into cucumiformed lumps.
The shapes of the glochidia of A. arcaeformis flavotincta, A. woodiana, and L. acrorhyncha

were subtriangular, those of U. douglasiae and U. douglasiae sinuolatus were round-
subtriangular in shape, and those of L. gotischei were subelliptical in shape. Each of the
glochidial shell valves of six species had a hook studded with many spines on the superior
face on valve. The glochidial shell valve had two or three rows of large spines; A.
arcaeformis flavotincta, A. woodiana, and L. gottschei had two rows and three rows in U.
douglasiae, U. douglasiae sinwolatus, and L. acrorhyncha.

The numbers of sensory hairs of A. arcaeformis flavotincta and A. woodiana were all
eight, those of U. douglasiae, U. douglasiae sinuolatus and L. acrorhyncha were six, and that
of L. gottschei was four. The external and internal surfaces of the glochidial shell valves
of A. arcaeformis flavotincta, A. woodiana, and L. gottschei had foveolate and psilate in U.
douglasiae, U. douglasiae sinuolatus and L. acrorhyncha.
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(1915)2} Coker 5-(1921)o #-42 Held HA&
3 49 zte)g lAHslg, Lefervest Curtis
(1910) % Kondo(1982)= FolA e zle]F .l
otz sh3rl. Wiles(1975), Porteret Horn(1980)
2 Randeo} Wiles(1982)= 4 7FolM 48 &5
F=dl "R S ol&d A fAe duASE
gd Az shssbdtn sksdel. AAl Kondost
Yamashita(1980)= Pseuodon omiensis® -2
nhepEo)a f-44e vk B yaEkrl. Kondo
(1982)= MAH Inversidenss 4% 48 &
R e HEsT §A42 e o & 2
fratglon, Kwon $(1987)2 A9 25 A3
ul, Anodonta fukudai, Unio douglasiae, Lam-
protula acrorhyncha® A& T3l 7172 ofat
Zteojgjom F zZaele] £ Fol wet zely B
ovky Haustdoh =g Kwon(l1989)2 A. woo-
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Hzte] i F2E fEAsta T gugs 5 R 9
Asb 7 Zaelils obE ZRoh o1 S wsted
A9 el o8 Foll e AT 7] wid
ol FahA Ko oW wiEsty WATEE B
of Z7tell zle]lE Haslgdc). eole} zre] dAY7tA] o]
v F-2] Rl Wi g A7vb AT YA
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v AxEe] g o]&slH F3He AHolE W 4 9l
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1. M8 M2

Aol Abg-g Maahz oshsel FAE A A
stodeh. & A¥AsEs Y93 (Unionidae)ddl +ah=
e tf Ao|(Anodonta arcaeformis flavotincta),
BxMA. woodiana), 2N Unio douglasiae),
e atz N (U. douglasiae sinuolatus), 37
(Lanceolaria acrorhyncha), ZAF-E=Hz2M(Lam-

protula gottschei)E A&+l

2. HE Wy

Ao v F2E sy fsle] obAle] Bed
o258 §A4S Ade] FutE sEy HAZ &A
menthol & A413] m}H A 7|7t - Fbatihe]e A
7] 4% Fo AHng ddrk o]7E 2.5% glutar-
aldehydeell 12)7F 30% < A& A7)l PBS
S3d(pH 7.2)22 F4 % 1% O0sO.ll4 247+ A
= F32A st thA] PBS stEdo g2 A A3 ofs
@3¢ #HAE A #A3| F5AFSL isoamyl ac-
etate 4% H1 A HzrE AME A2AFHG
Az8 FAE g HdS Bl ARded £4rt o]
2 %32 oF 5 ol 250 AFAR A F Fa}
HAxpav) Qo7 2edsigdr}.

g#H, dAzhe <], g wWel Fe] §%, e
o] e} i & WAy f8 B
e 2 " FAES FRHTE &4 4 AT HE
o] ZaAAE AAstg vhA 5% KOHe e
oF 12417k Fol 22S hdd Zovh ofAl ANEE
ZF5o &4 #74el £ KOHEZ AA shgon
fro o] sjztg ARe] w7 Sl 2FH AHVIE A}
£33k o] AEE FApHzIEn] A BAy e A9
o - s FAskch

3. #EEA(Cluster analysis)

7b Fol frAelA A 2tEE v|ERR sto 7
OTU(operational taxonomic unit)E 7rel] z}e]
E W7] $)s] Mounford(1962) w4l 23] com-
plete linkage cluster analysis& 3}e] phe-
nogram- #Adslgich o] E2 EAR 2 SAS(sta-
1988, release 6.03,
Univ. Alkansas) program-% ©]-£%}e] IBM per-
sonal computer(AT-286)% 33t}

tistical analysis system:
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Fig. 1. Form of glochidia within marsupium.
A: One by one separated form of genus
Anodonta and genus Lamprotula
B: A lump of cucumiform of genus Unio and
genus Lanceolaria

A. B3 (one by one separated form): 4
Aol #ted shd shid "ol e Hez Ano-
donta %2 e o), Bz} Lamprotula =
o) FAF=Yz oA B 5 9ok

B. @eleld(a lump of cucumiform): o] &
So]¥ mofel tojelE A st Unio %9 T2
M, etz Lanceolaria 42 23N FAAA
2 4 slch

2) fdel Heli(Fig. 2)

Aofate] f4e del= optAHI T2 oAy
2 lebd e 37kAR Y S ek

A. o}}zF8 (sub-triangular type): ZHaa Za
o] u)7} wl%g o2 Anodonta % zHehF )9}

Fig. 2. Glochidium of Unionidae seen from the right side.
A: Sub-triangular type of genus Anodonta and genus Lanceolaria
B: Round sub-triangular type of genus U#nio
C: Sub-elliptical type of genus Lamprotula.

Fig. 3. The external surface of the glochidial shell valve of Unionidae.
A: Foveolate type of genus Anodonta and genus Lamprotula
B: Psilate type of genus Unzo and genus Lanceolaria.
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"z Y Lanceolaria 52 #zel4 S35 gt

B. %+ oMlz3(round sub-triangular type):
A3 2k e] Aeje} zhE-9) Heolef w7} v ¥
2.2 Unio 49 2z/9) p2dzidod & 4 3l
o}

C. vletfi¥(semi-elliptical type) zZ#¥rc} 7zt
Z7b ol AAAHo = gUFE Holi=dl Lam-
protula 59 FAF= oA atE ok

3) mzte| EH(Fig. 3)

frAo 7 Zdel A Hele Zm 2e Fuol
b fEEF o] glo] wEd YHgYHoR i

st

A. f&F3¥(foveolate type) +42 s|zte] wpg
F tEe 23 2g Fode] o} vk Anodonia 4
o] A2 Hole} HEA W Lamprotula 52 ZAF
=z A & 5 glo

B. #H&3¥(psilate type) A4 s{zte] Feo
denl Unio o wzel atewzs) 9 Lan-
ceolaria 42 Zx M B 5 g}

4) 2z ol =(Fig. 4)

F-8el sizbe) ebFol wiwwt Hutolaol zhzbwmr)
gl efdelliz sk gld] wlE) Aol

Fig. 4. Sensory hairs of glochidium of Unionidae seen from the posterior end.
A: One-three type of genus Anodonta
B: One-two type of genus Unio and genus Lanceclaria
C: One-one type of genus Lamprotula.

Fig. 5. Flange of glochidium of Unionidae.
A: Two rows stylet arrangement type
B: Three rows stylet arrangement type seen of genus Unio and genus Lanceolaria.

seen of genus Anodonta and genus Lamprotula
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shubol 4] Al 7R b eleh gzl ol wheb 13 ezl 292 o Qem Anodonta %9 Ay

d, 128, 1-1822 % 5 gisich ole} Bz 9 Lamprotula 42 FAFE= 2700
A. 1-3%(one-three type): wiHol st Hto} A & 5 sk

W Al ANFE Yl Anodonta 48] A2t Ao e} A B. 3938 (three rows type): #A9 Huol= 2

zNeM B 4 gk Zaert 392 o 9z Unio &9 wxs)e} zhent

B. 1-23(one-two type): uiwol &h} ol Z 2 Lanceolaria %9 22Nl 4 2 & g}
N9 AR o QA Unio 4-9) a9} ahet At 650 g F42 deE 532 Table

N

270 ¥ Lanceolaria %2 2zl 4 B 5 qlrh. lol 7}&atedct. Zzte] S50 g 538 ¥
C. 1-13(one-one type): wiw=} Hsdolefoll 3t A. arcaeformis flavotincta: 4% 7V4 <
4 ledl Lamprotula 49 FAF=Y x4 & el A= 4718 olrpu] F wpgolrin|E HEdow
o ok Abgstlen] Bade) 42 A7to} Al abu} o
5) Fetof| o 21e|o A(Fig. 5) 2 3o A g Aoz Wit} AU Lo &

Aol W7o Fwels 2w e dmelr) suel  wWel e e wbgel gouk HAA e e
o Qsdl Zaele] Weaele] met 2 daelt 2 wbde] el A7l A% WF ¥ Ysch Bgy
3} 3els. TR e} wel fAe Al 9A sht skt Weid sink.

A. 299%(two rows type) #49 AWl 2 fAe dule obizy(Plate 1-T)eldon] 3o

Table 1. Conchological and anatomical characters of the glochidia of six species in Unionidae from Korea

A. arcaeformis U. douglasiae

Characters A. woodiana U. douglasiae L. gottscheir L. acrorhyncha

flavotincta stnuolatus
Type hooked hooked hooked hooked hooked hooked
Shape sub-triangular sub-triangular round round semi-elliptical sub-triangular
sub-triangular sub-triangular
Size(mm) of shell
height 0.34 0.27 0.16 0.16 0.31 0.20
length 0.35 0.26 0.17 0.19 0.29 0.21
width 0.17 0.12 0.13 0.15 0.15 0.15
length of hinge
line 0.27 0.20 0.14 0.14 0.26 0.15
Larval thread
diameter(zm) 1.20 1.50 2.30 2.40 6.20 7.50
Color dark brown milky white dark gray light gray buff withe or yellow
or reddish
Form of glochidia separated separated cucumiformed cucumiformed separated cucumiformed
within marsupium lumps lumps lumps
No. of sensory hair 8 8 6 6 4 6
Holes on shell
surface present present absent absent present absent
Marsupium entirely outer entirely outer entirely outer entirely outer mostly outer entirely outer
gills only gills only gills only gills only gills or both gills only

Release of glochidia  mid-Oct. May to Nov. Apr.to Nov. Apr.toOct. Jun.to Aug. May to Aug.
to early-May
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Holddck. FAe 27| b x zha x 2hEo] 345 %
340 x 165 um 2.7 (Plate 1-1) *uj&-o] A5 ) 2te)
Fel 32 Frjo] wol o} gl S B ¢ sk
2742 dztel o= AF o R F& Hwd Fuas
A die] ] Hole 45 pumA 7)o Za e
ZaelEoe] Huke) widsla glov(Plate 1-1), 2
2 Foded 5 F2 wdan 1 FE 12709
Fdls Sud 2E ZaErl widstm gl
(Plate 1-6). Hzte] abF ejfdtell= Zhztedo] gl
Hl ob% shabate]el 2tz shual gl Aol 3704
s AL w2 g 5 dsdch(Plate 1-1, 2, 3). =%
s)fatel wiwe] Folo 2 HE shEm 7§47 7
oz v} glow(Plate 1-4, 5, 6) SA4x12] 273L
1.2 pmich. =3 7§ dFA7E dd g B 5 9l
T(Plate 1-9) qlche] Hol= 265 pmeo|w Fol =
Zx 2L ool v gle g & 7 ok (Plate
1-8). s} zte] o} oz 4 B& F9& 712 g}
om 97k e o e v vla] k& A
A =e} glsith(Plate 1-10, 11). 4, =zt <l
w 7ol AAl AEH wpge R AA= A F
odotr 7l s sfztel AR-E Aol FaAd Az M=
A= e (Plate 1-12) vpgt W gke qto
2 99 glE AL B s o

A. woodiana: <R A= vpg olrpu| &
BEigeg Abg-stnd fAlo] AssdM B g A
2 AL oA "ok Bsdie f4-e sy s}
F Al A3 sleh f-49 el olibztFelw =
Aol fAe Z7le Ao zbEe] 255 x
270 x 119 pumgev] Hzte] vigidel= =3 zHe
Tl AAHeR v gl AL B 5 st (Plate
2-1). 4% 719 Foll dF o2 F& HBE 713
= (Plate 2-5, 6), A Aol 4! pmojr] AT 2}
2 ZaelEe] Ao wdso ddvh(Plate 2-2).
£ ZaEe Fde ¥ 22 wdste 2 5 1244
2wy 1 Fhgrte]olis B Ad Zo)e Adaejge] 4
el et =7 F A9 A7g doks g el
2 Aagbe] <7t sizke wEEE AL ¥ 4 do
(Plate 2-3). =3 #zte] ojFdhelli= zhziedo] wjd
o] 7pgAtE) el Bo7) B zhzt 44 glew rhE
I 7 fAAE ] FokellM o sl AS B 5

A AL A A 1.5 umgdch(Plate 2-7). 9

o1

-

7} ol 2 edAs]e] glen](Plate 2-4), Aol #

= 200 gmelm] T o) sfzbel= B Fool 1} 9l
= A% B 7 9ok A7 e xRS 7
HE A o7 Eddells wlnygy dHg =Z7)Y
Twe} v glslcH(Plate 2-8, 9, 10), =&k 2ol ¢
THe] wpg R IFEH dA=e )
(Plate 2-11).

U. douglasiae: *35% }7lolA f-A2 nigd of
i B&Gow A8t on] Hgde] e e
3L i ek el B gkl So{9lg b
o RelHoFe} F o #of tiojelE g Ashy A
SHE R ek FA HeHiz opbzbelql
o a5 Holxich A V| A, 2w, 74E
o] 174 x 158 x 132 umFE 2}#} ol wlall z}Fo] A F
ol 7t7hg ofatzbde|dich(Plate 3-1). =zho) npgh
Fiell= 7o) v} lA Wkl (Plate 3-7). 4% 9
ko] Fellz dFOE F2 Ho] 9Jov ke A
ol 18 pmolm 25 2he Ziejgol Ao gl
Zaele 3498 21 Mo o shgxle]de 2t
ZaelEoe] = glol v slddrh(Plate 3-4, 5, 6).
Plate 3-4, 5¢ #H74g &gh& o eyl 42 @
e AL & F ook w3 Wz efFutd= 7}
Zel# 7He 7 #4847 eledl (Plate 3-1), z2t
o2 izt Hah ofel] zhzh 304 b 9lew fAA)
= % 7Ae] 2.3um%ctHPlate 3-2). Plate 3-3&
Z+e AgATIE QIHEA Helx 135 um=A 7|
Ao W] EHele FHe] glev(Plate 3-9) I
z+e] whg EH-e vje]e-d Wi % 2S5 @
2 E7)% 9o sldri(Plate 3-7, 8).

U. douglasiae sinuolatus: 4% 714 3
S upg opriu|E 8o Algain] Bde e
AN wx gdck BEGue fAS ) #A4
it o] - Po®m F2 Rolx ®Rofe feojy HejE
ot fr8e Helfs ofabzt el g9t elsdvh
A zZ7lE A, Za, 7HEo] 190 x 160 x 148 um
2 7Ee] AA HAew T2 FFE sl gddt
(Plate 4-2). #jzte] v R A= Foo] v} 7 &
3oejyA =Hed sidch FF dzhe] Felle ZaE
7} & Hgg 712 o (Plate 4-1), H#2 Hol& 17
pmolw =5 zke ZyelEe] Hsdel o gled 2
Zaels gxole) 7o) 3EE wdso gle 2 F

e rlu
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= 2170 g3 PRt eds ¢ B e #@ies
sladch(Plate 4-3, 6). Plate 4-32 oA 2 %
2o ez f7e kg o A2 wEA =y
YE o= ghrEe] o ole AE & ¢ ddvh A
e oFgte) wiHz Hatk ofgid W Uew
(Plate 4-1, 4), 7o}l ok o2 Yo gl 3
Ztel-e B = glglar(Plate 4-4), o1& seis) ¥ A
@ Zpzhede] el ofz] a2 et odsichH(Plate
4-5), = wzte] dto 2 dolulg AT FAAE W
T dgder FHAL 24 umyrt(Plate 4-9). Plate
478 A2 A 7= dlEZA ol 136 ume
k. Hze] mpgr Bwele THE ¥ O dded
(Plate 4-2), H7zte} & Twel= 5 B2 FVIR
Wl gl (Plate 4-8)
L. gottschei: s+ 7FA 43l = & £
2] 4709 olrin] F ubg elrfule} 4742 ofr}
REZ Bg}og Agsigon Ba¢e] 4L ¢
o4 whaio g kel B&YWY fAL
Hael st shvd "ol ek AT SelA
o] e o|Fx glrh(Plate 5-1, 2). #eh3n]A
oz AP A FA9 e HUHL Holy
(Plate 5-3), &-$halo|sct(Plate 5-4). #49 =
A= 7, ztm, 2o 286x312x 154 4mE 2%
Boh 2w AA e ¥8Le s dsdvh Azhe] 29
o= Foo| v gler sjzte ofF% Fole ZxelE
742 Hate] glom Holw 36 umelm AT AL Z
zej5o] Aol W gled £ Faels 25 o <l
32 2 E 12700z ARRteledls Fud 2e A
2] 5] v} olgdch(Plate 5-5). = Hzte k&% ojF
ol wimdsh b ofdl zhzbede] 2704 b glem
$-AAHinternal thread)® zte] o FdelA
vhel wpgro g e} glow 242 6.2 umArHPlate
5-4). oltfe ol 257 pm= 2% HZE AFHA
7|3 deh

L. acrorhyncha: §*4% vpgolrlvlolA AsH
o Aol Bolgls B&IE HaA, xakd, 48
we] Fele o)X 2oFo] delzls: A stk
A9 el otz e|a aA-sHAo|gl e 27]=
ZAd zb 2k E o) 208% 198 x 149 pme] 2715 R
t} (Plate 6-5). szte} Fdole Fo] glow &
T BAr2E 5 glsich(Plate 6-2, 4). W49 <

H L

O

rir

=

rlo

zdi= SEe E71%el o UichPlate 6-3). A7
o) oF% Boli Zaels 7bal Hake] ow Hwe
1

Aol
Ed 2 Zaes 392 o sdler 2 e 157
Aol w2 Zaelge] v dsch
(Plate 6-1). =& #Hzte] % o] F9teli= wiwle 3
Uodw ool zhzt 270 zhztElel o glew f{A
A% zhe) pFo 2 e et 9l AE B 4 U
th fAALE Fa ge WRAAE A AR
7.5 umdcH(Plate 6-5). A& AjFAl7le dde
Aol 150 pm it

=g Table 1ol = FA9 ¥dg B2
phenogram-% A8 f-AEAM el A3e A. arcae-
formis flavotincta, L. gotischei, A. woodiana 3

Fo] & Fow HYAHI,

N

S

U. douglasiae, U.
douglasiae sinuolatus, L. acrorhyncha 3%&°| &
220z A=Yy o] & A. woodiana’t 712A
F7b 1,130 7t E7tel FAAz Ad Aok
(Fig. 6).

1.50 —

1.25

1.00

0.75

0.50 —

=T

0.00 —
1 2 3 4 5 6
Species No,

Fig. 6. Phenogram based on complete linkage clus-
ter analysis about glochidia of six species in
Unioidae.

1. A. arcaeformis flavotincta
2. L. gottschei

3. A. woodiana

4. U. douglasiae

5. U. douglasiae sinuolatus
6. L. acrorhyncha



dFA 43§ dejety v A7

=M Mulnt pdel £(8) 2ME

la. 42l Azel Fo) v} sleh Xgdel £4)
e B I S B ) 13 )
Ib. w48 Fzhel] Frjo] Qlet. eolqmofe] riofe]
B O] BT e 3
2a. ZH7kR7} 67 olch f-AyAkel AL 2.3~2.4 um
o] Zolr} AL ZpETh, e Unio %

2b. A7R7E 47 et ALY A7 7.5 mo]
Ao|7b waL Frh e Lanceolaria %
3a. #zhm7} 87 ojcth. f-AAbe] 2 AL 1.2~1.5 um
olrd Zolzk AL Fhgrh e Anodonta %
3b. #HzfE 7} 47] ot fAIARe) AL 6.2 pmeo]H
Zo|7} Fal b, e Lamprotula %
it Muint Ao F(1E) HME
la. A b 7haa Hrh
Ib. F4ks F2 Bk
2a. AL 2o|X B WojeE
LRty RS T 1 U 7

A3 F Aol
2N Lanceolaria
acrorhyncha

2b. A2 A 3l sy delx glon] e
R A I I 25 NP P = )
Lamprotula gottschei

3a. ZHtE 7t 8ol m shzhe) el o] Urt. -4
3b. 37} 670em Hzhe] mle] Frde] gich. -5
4a. AL AT Ao}, oo Zp2-th A o] Anodonta
arcaeformis flavotincta

4b, G- AGF ZFAOJTE crveerrrrarneiieaiiens DES)
Anodonta woodiana

5a. 49 aldi(hinge line)7} o7t F4-& o] &}
................................. 13‘1}-}_7” (]nlo douglasz'ae
5b. FA e Ahr} ol 2 A Unio

douglasiae sinuolatus

&

ki

A hFY FAS A4t BEFY
dol AGA WEslel A 9 49
A, Sgiah 718 AR gz °l€1ﬁ& A
£ A71% 2o welA wulA e o

o 4z

5ol 4] 2}
e 9
ele 3l t=]
% glochidi-

o)

umejehs 55% e 2 wE s o|FAe] 7t ¥
azlel H-#sl= TS AXA ) ole) e
P ghpd e BfA8S slr)7b HiskA] ¥
o) ofd EE5F e g zHgH Zom geHr)
(Barnes, 1974).

Ortmann(1910), Baker(1928) % Wood(1974b)
of olatH Mt F59 A4S FAAE A 7
ol ol Bt o BEabslAdl s ddele]
& #Astd veA ®oa Raspdoh el
Prashad(1919)+ P. salvenianus®) SR+ HA4
AbE B gdrka sedvh. B Qe fA4Y
Q& v Fofell A sbEa ) A e FAAE #
3 = qlgdeh. Wood(1974a)= Unio, Anodonta
%3 Evlel| MAg= Megalonaiasst Quadrula %
o] fFAelA 25 b] Fob o 7 58 "%‘61 HEE A
ZEHE ukEoA A A e
7R glew] o] e zhzbwt R
b shedoh FAAE SFel H A&
= 7138E F7HAA FEAE e vldelzln oA
slrh(Lillie, 1895; Wood, 1974a). # <d7el 4] v}et
W FAALe) AAE Fe] Aoly XYtk &
Anodonta 42 A. arcaeformis flavotincta®t A.

ﬁ«

woodiana+ 1.2, 1.5 um, Unio 42 U. douglasiae
¢} U. douglasiae sinuolatus+s 2.3, 24ym9\itl—
o]} zho] Huff Fbelli= wlszgt A AL Helvh =
L. gottschers} L. acrorhynchat 6.2, 7.5 ,um-4 =4
215 zh ®yrk. Arey(1924)2} Wood(1974a)+=
Hzho) qt&e ofFwpo 8 FejsA =lw 7wl E
Aok Basigded], & AtedAx fFAEL 3
27b &3ty 1 e Fubnh ZejE Edvh &
Anodonta 49 252 &% oFvlte] zt7h 404 )
s, Unio %2 253 Lanceolaria 45& 27+ 3
WY, 22|32 Lamprotula £ 7Ztzt 2704 o} 9l
th o9} zo] 7pzE. 2] zpol= & F3HY e
H EAog 7 H T g low gz

w3 fAEE Tkt oy 271F Ml e
215 gl+d, Prashad(1919)% A=ste] P, sal-
venianusel 4 0.19x0.18 mm<e] =7|o|v] Woke €
fd3elgiew, Kondo® Yamashita(1980)= P.
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Plate 2.

Plate 3.

Plate 4.
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Explanations of Plate

Mature glochidia of A. arcaeformis flavotincta (bar: 25 pm).

1. Side view of glochidium, showing the spiny margin of the attachment structure folded to-
wards the insides of the valve cavity.

. A glochidium with sensory hairs on the mantle cells.

. A glochidium with larval thread.

. The mantle of glochidium, showing the larval thread protruded.

. Magnified with larval thread.

. Terminal, structure of ventral plate of glochidium with its distinctive arrangement of large
protuberances in two major rows.

7. Dorsal view of glochidium.

8. External view of glochidium.

9. The ligament holding together the 2 valves of glochidium.

10. Internal surface with irregularly sized pores.

11. External valvular surface showing pores.

12. Fragment of the holes of the internal crystalline layer with 2 holes(arrows) externally closed
by the "thin skin'-like layer of glochidium.

AM; adductor muscle, F; flange, H;hook, HL; hinge line, HO; holes, L; ligament, LT; larval thread

LV; left shell valve, RV; right shell valve, SH; sensory hair

Mature glochidia of A. woodiana (bar: 25 um).

1. Lateral view of glochidium, showing the pores in the shell valves.

2. Terminal structure of ventral plate of glochidium with its distinctive arrangement with small
and large spines.

. The initial portions of the attachment structure of 2 valves of a glochidium.

. Ligament of the glochidium holding together two valves.

. Internal shell surface of the glochidium.

. The glochidial shell valves with a hook at each valve are slightly opened and show mantle
cells inside the shell.

. Larval thread.

. External surface of the glochidium showing numerous pores.

9. Magnified external surface.

10. Internal surface of the glochidium showing irregularly sized pores.

11. Internal surface of the glochidial valve with holes. The holes are completely perforated
through the valve.

Mature glochidia of U. douglasiae (bar: 30 ym).

. Side view of the opened glochidium.

. Laval thread.

. Ligament of the glochidium.

. The attachment structure of the young glochidium.

. The attachment structure of the glochidium, processing the numerous pointed spines.

. Terminal structure of ventral plate of the glochidium with its distictive arrangement of large
protuberances in three major rows.

7. External surface of the glochidium, showing smooth surface without pores. Upper figure
shows magnified external surface.

8. Internal surface covered with numerous little protuberances.

9. Lateral view of the glochidium, showing the smooth surface in the shell valve.

Mature glochidia of U. douglasiae sinuolatus (bar: 30 #m).

l. Side view of the glochidium with sensory hairs.

2. Lateral view of the glochidium, showing the smooth surface on shell valves.

3. Ventral plate of the glochidium, showing the sensory hair and the glochidial shell valves with
a hook.

4. Lateral view of the glochidium, showing a mantle cavity with sensory hairs.

5. A tuft of sensory hairs of the glochidium.
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Plate 5.

Plate 6.
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6. Terminal plate of the glochidium with distinctive arrangement of small and large spines.

7. Ligament of the glochidium holding together two valves.

8. Internal surface of the glochidium with numerous little protuberances.

9. Larval thread of the glochidium.

Morphologies of glochidia of L. gottschei (bar: 100 pm).

1. The embryonic development of glochidia in fertilization envelope.

2. Lateral view of a glochidium in the fertilization envelope.

3. Adductor muscle of the glochidium in shell.

4. Larval thread of the glochidium.

5. Lateral view of a glochidium with spined hooks.

Mature glochidia of L. acrorhyncha (bar: 150 pm).

1. The anterior view of the glochidium. The opened glochidial shell valves with a hook at each
valve and sensory hair in shell are noticed.

2. External surface of the glochidium, showing smooth surface without pores.

. Internal surface of the glochidium covered with numerous little protuberances.

4. The shell of the glochidium. This external part of the shell shows a “thin skin”-like layer
without holes.

5. Lateral view of the glochidium with a larval thread.
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