Fig. 3. SEM of eggs attached to sand grains in Ammodytes personatus. am: adhesive membrane,
ap: adhesive projection, ec: egg chorion, gs: grain of sand. 1. Enlarged view of attaching site, where
tips of adhesive projection are subjected to adhesive types of transformation. 2. Surface features of
eggs teared off from sand grains. 3. Surface features of two eggs attached to each other. Eggs dropped
from sand grains lack parts of adhesive membrane. Egg chorion can be seen in the areas where the
adhesive membrane is missing. 4. Fragments of adhesive membrane retained on the surface of sand
grain. 5. Enlarged view of adhesive sites between eggs showing the extension of adhesive projection
towards adjacent egg. 6. Enlarged view of adhesive projection showing its transformation into tongue-
like structures after attachment.



A H+ JEEF

41

Fig. 4. SEM and TEM of mature spermatozoa and spermiogenesis of Ammodytes personatus. ax.
axoneme, dc: distal centriole, f: flagellum, n: nucleus, m: mitochondrion, pc: proximal centriole. 1.
SEM of the nucleus region of a spermatozoon. 2a. A longitudinal section of spermatozoon, showing a
remarkable asymmetry in the elongated nucleus with the hiatus of chromatin near the top. A single
small mitochondrion is located at the posterior side of the nucleus, abutting the flagellum. 2b. A cross
section of flagellum with axoneme. The A-tubules of doublets 1. 2, 5 and 6 contained a dense sub-
stance. 3a. Longitudinal image of an early stage spermatozoon. 3b. The nucleus, proximal centriole
and distal centriole image of an early stage spermatozoon. 4. Transformation into elongated nucleus
during the end stage spermatozoon. Cromatin is less densely observed in the foot of nucleus.
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F20 M CRISER ZEIL L. A AT THFIR
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45D, —HEETO(AHILEERSHATRELTY
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AINSFHI0 & R MINIC RSN B, WHIZIE
W ODDOREN LHENH Y, FNHIELHEE
HEREFNERE~NOBEILE L Tnb EEZ LN
T\ % (Nagahama. 1983). B 2 (X332 E50 TIELIPIE
HE L, FEORBIRREE DT HAMTH L DI L,
LI CRIPEAE C, BREE,EMETH L &
XN TW5 (Stehr and Hawkes, 1979). JREDE X
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B, =V RSN FEICBCTREEINAT2.2 um A
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JEWnZ EAMEfH SN T 5 (Lonning et al., 1988).
F72, RRREICHEY 2 FoBINIDOV T,
=2 vH (5%, 1952: Shelton, 1978; Ohta, 1984),
2 4 B (Long and Ballard, 1976), + ¥ X H
(Kobayakawa, 1985), 774 H (Laale, 1980), A
X ¥ # H (Mansueti, 1964; Busson-Mabillot, 1977)
4 TH (FE - =58, 1986) L7 LA H (FH
1951) ZEDLERGDEHTRIEINTEBY, #

EREOMIKRHEWE ORI DV TS
I BERNIRFE SN T4, Koya et al. (1995) (&,
AT A F ADPPEIZ BT BHEDE DTGB
AT AT, ORI E 3RO, &
S E R ET (Z) £ LT\ b. [k Park and
Kim (2000) i@ EE FY a v RO BEEE Kk
sookimia DI EREE 12D W T T EEFIAFZE %
v, JNIEO R % 3BT bIF, ARG
(Z) \FEBABOTICH L HEWEV’NET H72
DO TH Y, ML > THEZRIZT S EH
HL. AAFTOREIER, (1) BEFEEORL
52 DYIIE (Z,. 2,) £ ZDIMUNZHET B 1BOD
B (z,) CHRSNLI L, (2) HERITH
M N Ao RPEER IR L, ROL
AN 2 e D © 70 B RIIR O R E R ATEL L 72
2EMETE AL, 3) WEREZEFL &
FEEDRLR D K/NOBER TR SN DD, HhiE
BEORKEBIZHAT 2EFREOREVKR S 4R
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FigMAT, EEIx LClR Y fF & B O %k
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FARMIIIHE LT 2 b HRIMUE T (Z,) OFF
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A7 F TINIER AR EZE T M TH
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TIEH 7 um E AR THE , Lonnig et al. (1988) #°
RLZZIREDOBMHA 613, © LAEHINIEWE

Table 1. Linear dimensions of some percoid fish spermatozoa and their movement characteristics
(after Hara et al., 1998; Ishijima et al.. 1998)

Species Total length (um)  Flagellum length (um)  Motility time*  Speed* (um/sec)
A5
Ammodytes personatus 25 (6) 22.8 (6) 20 sec 85.5
oA
Trichiurus japonicus 47 (5) 45.0 (5) 30 sec 120
AXF
Lateolabrax japonicus 38 (5) 36.6 (5) 2-3min 115
<54
Pagrus major 41 (9) 38.9 (9) Smin 100

() Number of specimens examined.
* In seawater.
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EH SN RIEICL ) I s o LB 21,
JRIEATE FHINGEVWEE 2O 2 L, BL O
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o4 TUIKINENS. 3 F/oI34B DIz
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