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Spermatogenesis and Sperm Morphology in
Marsh Clams, Corbicular leana (Prime)
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Department of Marine Biology, Pukyong National University, Pusan 608-737 Korea

The ultrastructures of germinal cells of male marsh clam, Corbicular leana were studied. The mature sperm was primitive type,
consisting of head, middle piece and tail. The mature sperm was whip-shaped and its head was divided into two parts; the acrosomal
part shaped long hollow cone about 3 ym in length and the sperm nuclear part shaped a long stick about 9 ym in length. The
posterior part of the sperm nuclear projected to centriole. The middle piece of the sperm-nuclear had four mitochondria and two
centrioles. The sperm tail part had the 9+2 microtubular arrangement known as a typical pattern. During spermiogenesis, chromatin

within sperm nuclear became fiberic materials by condensation.
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olsf & AFAe YuHA O 2 primitive type (Franzen, 1956)°]
H $£302 PR FAHE YEFAF )Y (Franzen, 1977).
BEEe FRE 27} 50 um Axo)H, FHAE 4~5719) 1|
EZcgel, g9 g5 g3 48 FE2 YA, T e
4%, E19¥, 495% Ev LZEYTF ofF Y 2¢E 1
it} (Franzen, 1983).

ojujdf o AL, meU FHY mATFRAA 4t AolE
Holg Z$x jlov dutroz #o Bof E3 HAY R
A & Aolg BT (Popham, 1979). Hughes (1965)& AAE
g mal fuiFe AEFIHAE 47492, Franzen (1955)
2 EZFY ASREEAE d7Y £ g2 dFAEL
& A QoJM HAFEY Folrt BFH BHOZ o]87tF
2 B389 (Franzen, 1970, 1977, 1983; Popham, 1979).

AP e 71eu gao JAdy $edgde 14 63 (B %,
1993)e] BIEHR 1o 77} o F F9 drteldh

ZAA, Corbicular leana® A% (Corbiculidae)dl %819 7]
FAboln] AFA V= 6~T7L0)H A YFHFol

2 47 AF 3AY 94 5AL v 978 2FEF
Zdoz AL 7hsAE AN, ARG B 12T
&4 288 FHI}aA Folot

=13=5!

M= 3 A

£ A7 AMgE FEL A A3% TN gl 93
AHE ZAHFT AsHAE 4842 &4 AR ¢ +E
O FAAE AU E AAHHAY o]F 25% glutaraldeh-
yde (phosphate buffer, pH 7.3) ol 2417 AnAE A3 L,
phosphate buffer, pH 7322 =13 1084 33 & & o Al
# ¥ 1% 0s0, (phosphate buffer, pH 7.3)¢l 2417 B¢ F2
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& 39 acetoneS® ©48 & Epon 81201 Xt
LKB-V ultramicrotomes ©] €3t 1 ym 772 EHE WHEL
Z3#AE 939 toluidine blueE TLEN T F FeAn A3}
oA A RYE AT F zutdW S JEQUY 2upEH e
uranyl acetate®} lead cirtate2 ©]5E4& ¥ o JEOL JEM

o

1200 EXIE#AAEM 3 (80KV) o2 #3s gt

Z o
M=

BYANEE A2aTY 71gAd o2 02 vEs o 91,
48 T 999 AxFAde] 4 ym BF9 YL A3
Ak AAL o} GMA (heterochromatin)©] AAHEME (euch-
romatin) ol H]3 FulF o2 YA BII g3, AZAde #
Y B2 HEZ=Hort Holy gEAE, AFAE /HAL
o AA YeElUE osmiophilichd 2= A4As AT (Fig
A).

HoME

o] Al7)ell =gl HYMES] s AAFL FolAL}, AXY
B AEALIRE FAIY 134 AEAEE P30 25 im
AZ2ZA ALAZA H3] o)]FEHFe §Fo] 03 AYHL
At (Fig. B). 2XA e A9 RolA7t gon agn FAA7}
EAg Ut

M=

ARAEE 4%0] FAS FAEE BEF 22 vHA7] A%
ot 27 BAEY He FFH, 16 ym FF2AH GH4LL
o] ZASAA Ha lEZ ol Yo T HAsHA HH
FAA7 2229 (Fig O). ol F A$HY AAAAAZ S Ao
A YAL 075 um AFY BHEFez AFEY. o/ g H
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Fig. A. Section of spermatogonium (sg). ec, euchromatin; er, endoplasmic reticulum; he, heterochromatin; mt, mito-
chondria; n, nuclens; » osmiophilic material.

Fig. B. Section of the 1st spermatocyte (sc). g, golgi body; n, nucleus.

Fig. C, D. Spermatids of spermiogenesis (st). mt, mitochondria.

Fig. E. Cross section of the spermatid (st).

Zoz MESaobt ARHY UL A94E $390 wN AAWAL FRY ASPAE U AR Togoln, 8 Au|
4¢ deig gASe 2 e H9¥eE U AXAe AR £ F1 2 122%d PAS Judos $9I gL FuR 2
Hoz £489t 89 ARPAE FARLe) vehin HYY  2AF At IATRY Zole 9 ym AFelW, AL % 3
24% Wud $3¥87 (Fig D, B). im A% o2/ B} (Fig F). 4] Aeie AA0E 334

20) YEta (Fig G), A48 FAENN Jehd 484
¥ SeEo] $892 2 Ao FEA derdY (Fig H). RAY )
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Longitudinal section the sperm (sp). a, acrosome;
mp, middle piece.

Longitudinal section of a acrosome. a, acrosome;
sm, subacrosomal material,

Cross sectioned nucleus in the sperm.

Cross sectioned acrosomal part. a, acrosome; sm,
subacrosomal material,

Cross sectioned middle piece of a spermatozoon.
Longitudinal sectioned middle piece. d.c, distal cen-
triole; p.c, proximal centriole; , tail.

Cross sectioned tail of a spermatozoon. af, axial fi-
lament,
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Fate ggse 97t ojye FAAZLZ £&2¥+E (Fig
L) 38& Hojz jlew, FAe F1 7 2Z2EAY FHIZA
“pasal ring” £E TRE Ho|A ¢gfon HA ) FAEHDL A
A5zt zfol7t o] Ve 2R E o2 FEE F dd (Fig. D.

A9 FHde 7 g3 My nEIZ=g ol Yolgrt 2
Mo FAAE 2% 2 (Fig 1), 29 FAHAE FAY
T B ohfd AXF HRY FHEE AL doH,
LAFAAE T okl I Alg T AAFL Ao, satel-
lite bodye F&HA A%} (Fig. K). A9 HEe & 49 F
A 48H 93] FAvALRE 7HAE A¥HQY 9272 E
7H% (Fig. L).
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A3, Corbicula leana®l ZAZAAAAHL & oA 7o &
A}stt} (Hodgson and Bernard. 1986, Dorange and Le Pennec.
1989). Dorange and Le Pennec (1989) ¢ Hodgson and Bernard
(1986)& MEZW ZFL nEZ=g oyt §73te 4 WA A
2 rEZceolg ¢ Busa gt

AAFEY AAe A A o2 FEIFE, primitive,
modified, biflagellate 22 I aflagellate type2 2 Mtk (Verdonk
et al, 1983). 1 F-29] o|MHAFE primitive typel &3, Fran-
zen (1983)2 primitive type A ditdoz AYFAE e
Foln og Ao nEIZ=Zolrt 2749 FAME ENL e R
o2 B3uga e, A FAFHT o9 dX &t

&9 o]l T F 7} primitive type?l AT AAFHE FHAA
oA oz ZALHE, B2 ofusj {4 27], e, 724
o7} dot, #AFY FATFXE A2 EF3Y axial rod7t
yehdtt (Bourcart et al, 1985; Hodgson and Bernard 1986).
axial rod= Crassostrea virginica (Daniels et al, 197D E &
2E3 ¢t} Hylander and Summers (1977) Chama macero-
phylla$} Spisula solidissima®l ZANA HAE X L2 &
e Buddged F, basal ringde ARNYZI} £ RET
AA ) FAF 2 AdRY AQLET}L 32 FEOE Urid
2Py B FME basal inge 2 AP F Y& FELS Ue
YA @1, B AZEFeE FAH FA 9 ALz g2
yehte oj@ 7271 #FHAT

Pinctada margaritifera) A€ AALES & 3REL2 Y
FoyA e, AU} £ B2 HAY apexE FA3}L, Y
27 @2 A9 nZ2EYe2 HFAY basal ringS Eides
(Thielley et al, 19933 3h=d], ZAHY HA<= 47 W &F
o ATz dg Aoz 2AHYD

Hylander and Summers (1977)& Azte AA 727 GEAE
o dota Ado) gitky 3o, Franzen (1983 % 5Ys
4% 23132 gt £ F9 daAe FHE AYFE AR 8l
ooz £R3A 9SS A7) 425 HAY et U 12R
gl Rog FHAL,
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Franzen (1983)2 Z/RE A A F2& /1R $UE /A1
Az 2u3a Yo, s EEEolY v FLAME tFai
Hydgson and Bernard (1986)¢) 7ol W29, Mytilus gallopro-
vincealis$h Aulacomyad AAE /v e7h9] RlEZ= e opr}
e v, C viginicat A= 470018 (Daniels et al, 1971),
M. perna 57N, =8A 40E 7t (Bourcart et al, 1965).
Choromytilus meridionalis (Hodgson and Bernard, 1986)$} Pec-
ten maximus (Dorange and Le Pennec, 1989) ¢ A= 47], =& 4|
s/l nlEEE e olE 7HA0x Budt v 223 P marga-
ritifera®l A% 44 SAE 1R v Eo] 1112 JERUR
Budx glth (Thielley et al, 1993). & %9 ZA$de 4719
nEEsolrt ey o Bo HAV Hol 7R e #F
A gsiet

Hodgson and Bernard (1986)$} Dorange and Pennec (1989)
& 57 nEZ=EolE 1A AT uARE ARG Budy
o\, P. margaritifera® 4718} 5719 vl EZ =g ol E 717 v &0
112 »usx gleez B4, HAY IA4E #Hise AL
gt Iy B £ Ade 4 o199 AL v AFFHA F
A% FHE + Aok

Satellite body= 3 Fyt5o] 2 FAA G Yo Lol et
£, Bankia australis$ B. carinata (Popham et al, 1974), C. vi-
rginica, (Daniels et al, 1971), P. margaritifera (Thielley et al,,
1993) BT fFAMG 27 A% Eustn g, 2y
MytilidaeE Q7% Hodgson and Bernard (1986)3} Bourcart et
al, (1965)8 @7ANME H1HA ¢}e™ 13 Pecten maxi-
mus (Franzen, 1983; Dorange and Pennec, 1989) ZAle|A =
satellite body®] F=o W3t 238 AFHA &koen £ F
ME #2394 Ggth ole AF ojwld 7o) ALY ke BF
g Y% AREAMY AL 7MeAE 188 B84 Jddn
H.

g2 ojdF= & TR, 22 mxny HA, &S
FH% FAAE ¥ 4~570 vEZEZEE AR U
(Longo and Domfield, 1967). 2|3 50 um A X Zols) HURE
7HA 8, A28 A4 E e}t (Franzen, 1983; Popham, 1979). 18
U B 2o AAFHEEGL W) § Soldte I g ok AAF
e Zo[7b 9 um AF @32, FAE 4 3 um HAFY U 2
2R}z YutE 0.2 basal rings 7HAE oA Fol FAYE
ofF g Bol¢t I & st Yt

Yasuzumi (1974)€ HAHNFRZ A G FAo] FEHUA 7
A4, A4 281 F4ges gEdEdy yusn Yo £
AT e ALY HE A Fole 473 2 HHE /A2
e Aet FaHE dulo oy o] FEr ARHEA
e o) $&HEH ol B £ 5Fo HddT

olusiF Az Fxo E GE ATAEL (Franzen, 1983;
Hodgson and Bernard, 1986; Daniels et al,, 1971; Pophan et al.
1974) Y family o o] F 7ol FAY F2= g 727}
B3k B Aol7t ivkn gt wetA AR HAtzE
4L 2oz ALY 4 Y3, AES FRTGY ARR AEE
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F 993 2333 It CobiculaZ e 43 2y &
A Foz s EFol B el ¥Fsn Yed gE
T4 NRUGTE $YsE & 498 9L 5 oz udd
.

2 39 A% ARAE Y 2719 4§ JIAE HAAFA o
YAE7 BFHNREY, Dorange and Pennec, (1989)2 Pecten
maximus, Allen et al, (1986)& Mya arenaria®) 84S B
283 $1t}. Dorange and Pennec (1989)2 A ¥ 3 o} HEr}
EAgte MAZAQA AA ds) 2ustzm 9o} Thielley et al,
(1993)€ P. margaritiferac AMEAWo] HE7} 233, 2719
UEE 7HE AAE Rade Yo & d7de A4 22
T2 71 AAe dFHA 3y

e ¢

1998'd 7€ A% oA AFE JFAH, Corbicular leanas
HEeZ AP Y dTFE FPIdt

BEAXEE SANYAE 7HedM 714 =23, A1 ARAG
G AR ARAEE 2719 YU o]YFHAY SEATEA F
£ol 7Hsdtgich AMT A ARz Aol A due 3
< AN g YAF ofF deds Fde 44 thie
At T,

AeRAe ARG 2 AHFQ primitive typeol D8, A
AFE 3 um, FARE 9 ym AF Ao R Fa2e FAA
Zog §7de] A3, FHAE 2709 FAA 4709 AAE 7]
EZ=dets 1AL Y age A8AQA 94272 E AT
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