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Abstract The unfertilized egg of Ammodytes personatus was small spherical and
has the adhesive membrane developed from the zona radiata externa covering en-
tire surface. This membrane is composed of the adhesive projection of cylindrical
structures of many filaments and basement layer with regular arrangement of small
holes. The adhesive membrane of the fertilized egg showed tongue-like structure
transformed from adhesive filament. When attached to substrates, the tips of the
adhesive filament are subjected to adhesive types of transformation. The spermato-
zoon was about 25 um in total length, which comprised the asymmetrically elon-
gated nucleus with the hiatus near the top, a single small mitochondrion and a sin-
gle flagellum. The mitochondrion was located at the posterior side of the elongated
nucleus, abutting the flagellum. The flagellum showed the typical 9+2 structure
and was remarkably swollen. The A-tubules of doublets 1, 2. 5 and 6 contained a
dense substance. The sperm showed a progressive speed of 85.5 um/sec. In seawa-
ter, the spermatozoa usually maintained a circular motion for 20 sec. Morphologi-
cal and/or motility characteristics of gametes are discussed in relation to the func-
tional aspects which are probably associated with the unique mode of spawning of
this species.

Ocean Research Institute, The University of Tokyo, 1-15—1, Minamidai, Nakano,
Tokyo 164-8639, Japan (e-mail: mhara@ori.u-tokyo.ac.jp)

vij ﬂ'jAmmodytes personatus | T8 % B < Fl H, —HHBFICOWTOHMRIImD T %<,
KOFBZILL AT A REOEE L E2IZER L7HE T o MEE (Hara and
HTH5. {’éé%imfr_ LI R NEARY AL oY [tfﬁl_ Okiyama, 1998) & EH) DFERY (lShlJlma et al., 1998)

wE (Tl - B, 1950),

= P (IF B DEHEICHRE SN TVWBIZT &%

1949; B4t - 28, 1959; HEHI, 1966a; 1966b; KufFe i1 5+ Tk %@f‘n“fzﬁﬂff%l_& EB)BE

1971; 1972: # Ei3H, 1967; %

& (IEIEA, 1999; 2000),

S, 1981), {34 O 'Ob‘ftiﬁl‘ﬁﬁﬂ)ﬁﬁ%m%qﬂ‘bth_nninﬁ
wibinE (BE, & EFEREOHR GOSN O THET 5.

1980; 1LITF, 1983) S0 & i CAKE o) B A= pE %1

BT AR TGS "“:bnfgf» FOHER, MR e B A
BIEOIEMEL L HEINEERICETLME L LT, ZARDIRE 19924F 12, 1993FE1H & 12 /]
AKIEOIIIMEE OV IEEIITH H (H L, 2, FHIRMSEEOMA THE L /Mo

1949; # EiZA, 1967), KK

WZBWTIE R k&, 20011 BICFEEMETHRE LMD

FETAHARELOH D (TH, 1965) & &AW AR AR Z RRFEICH W, EETOLEES S
LN ENTZH, PHOTABIIRZHE S LT R, W, WERADORTHEINERML 2. K%



36 R BF

Il E BT B 7-00ZHINE LTE, v —L
OBHEDOIEEREM LTI EFR L, Z0LIHH
WA LRI, #kEE-S T305FE L7
bOFREELTEN L. IIOREEZ BI5E
L7z, Y r—LIZ RN ZIC#EEKE
Eolz, FIIUIMOBEEMIT I LIZL o TR IR
ENIE AN, ZOBRICAE LI AR
L7z, INHOIBLURBTOERE FTRlOHE
WX o TEFHEMSEARE T E LB, —
EROAEIE % F\ > T lshijima et al. (1998) (26 - THs
FOEBHELBIZE L.

IR O & DRI & L CTREF (1989) (12
WEo7ht, —EHOAMIZERLHEICOVTIE,
FLJEE (basement layer), Hi7& ZS#C (adhesive pro-
jection) ZDH LV HEEL Flv 7.

BEROMYIS, RIZHEN, ZHEINOERELEF
A BTETEIZ0. 1M A I Y IVERREE R
(pH7.4) THEL7205% /87 7+ VAT LT K,
2% 7NV E VT ILTFE FORESERBICBWT, 4°C
TI1fT o7, FDH0.IM B 3 Y VIR (pH
7.4) THRABKEIZE L THRE L, Z ORFEE I
4°CTIMEELZ., ZEEIZ0.IM A I U IVRE
B (pH 7.4) THE L2 1% N4 A I L0
RAWT, 2BEBIRTIT-o 7. Bikid, 50%,
70%, 80%. 90%, 95% L% / — IV RF|T 545 E 2
£2[EE99% Ty /) —VIZ IS RFo2mIREL
72, Bb7u¥L v e T RVSNODEBRATH
FCIBREL TiTo 72, BAO—%—%2fHL
TSR AR 812 %R E S/, LI RY
8121 L T60°CDHIA T2MEA I K.
Vb7 F—=24V (LKBf#) T AYEY FF
17 %R L CBEYR ZER L. YT
T5%EEER Y 7 ¥ IKIBT 1S5 &£ 0.1% 7 =V fEEh
KBS THEO_EREB LML, JEM-100CX (H
AREFHE) FZBREFIEME CTEE L.

B, RZHEOD, 4500, WOKIICHTE L7080
EEREFIEMEEA FHi LidoREER T
v TEIRT2H:ME%E L7, 2500rpm T 15453
HiLz TV, LHADEER ZIET/2EIZ0.IM A
IV NVEEREERIOMm Z M THTEBEE S
THhEL, BEERLLTCLEEAZET, 0.1MA
IV VEERREE Ioml 2 I CHBE S S A
IN—HIFADWNNFHLY ) — VL TikiEL, HEIZ
0.1% K1) -L-1) ¥ VKB Z 0 T LTS 7 HiEE
%, .IMA I VERER CRE L7, O
HIN=H T ALITETOMEEZ 1THOETISH
MEHE L CTH 7 AMEICHEF 2 0& S8, 50%, 70%,

80%, 90%, 95% L. ¥ / — LRG| TK 345/ 1 [
E99% Ty J — VT34 2 [MiRiE L TRK L 7.
X502, BEREA VT INVEMELT, WL EbR
FClg R %, WERICATHRY FeHw
THN=HFARENFT, AETIVTLEHE
% L CGEERRE THME (B 8EFTH S-4500)
THRTEBEL..

RZHEIN, ZHEINB L RIS S E 72001,
ERRoE B EFHEMEAEMEREOR KL TL
FUFNECRE L. FOREERESA VT INVEE
L T b — itk % CER R iR, HEHEI
H—RoF—=7T2HCTHEHYL, LiLLFELUFIE
TH#HAE, BIEEITo7.

BFOEEAE RBEA»LERY M THIRE
BRL, 294 FH TR FIERE AT —ET
OO, FORIIHN=H T Ak hRETiEKD
WK EH TR, MAHZHEMETHCTEEL
72, EBOBTFEBEMBEICERLIN AE -
F - ¥ 74 % MHS-200 (NactH#) THsz L7C.
ZNODFERD O FETEROEBIRER], AR
ZEHL 7.

SRR RE

RO IIENA SERELL 7o RS HINE, 51
ZH0.5mm ORI T, EPHISEVT — MROE
A Fro Tz (Fig. 1-1). FOEEFIITEREDN?2
um OIRFIABIIT LTV 7z (Fig. 1-1, -2). JIFE D
NEEILIRfER A 2 L, JIOREA O NEIZAD 2
TERIIEL I 2o TV (Fig. 1-1,-2). BiD
RENIIINE L B CIIEILE BRI IZZE 2N T
W7z (Fig. 1-5). S DALE L 72 B ADEED 6l
W7o AINOKREIL, HiERICEDIL TV
(Fig. 1-1, -3). COf5EFREIE, HEHN2um DOHE
DRIFBENMICZE N EEB E, RO EIZET
VAL 240X Sk T 37A SN E A RR (WA BIN
DFEEZERD 2B THER S 1L (Fig. 1-5), FEEEDE
AN A MM LTz (Fig. 1-4).
EBTIETHEMETHBE TS L, HORBER
B AR S 12 um OYIEAELY LA T 72 (Fig. 1-
6). INEIIIHE 2N 2BHEE X 2 L T\t (Fig.
1-6). SEBIHECBFEFEIBVOIHL, NE
M A D LA ZHHEROREAZZHIZE R B
BREET, BFEFERINABLY ES o7
(Fig. 1-6). JPIE DA ICAIE $ 5 A57& 1349 5 um
DE ST, HMKBIIEBFEEHIK A o7 (Fig. 1-



1 HF TEBF

37

Fig. 1. SEM and TEM of unfertilized eggs of Ammodytes personatus. am: adhesive membrane, ap:
adhesive projection, bl: basement layer, mf: microfilament, ec: egg chorion, mp: micropyle, ze: zona
radiata externa. zi: zona radiata interna. 1. SEM of egg with the adhesive membrane covering entire
surface. 2. SEM of the micropyle showing its outer edge and spiraling canal. 3. High magnification
SEM of egg surface. 4. High magnification SEM of adhesive membrane on egg. Note the microfila-
ment constituting the adhesive membrane. 5. SEM of the adhesive projections of cylinder-like struc-
tures showing many filaments perpendicular on regular hole. 6. TEM of the cross section of egg
membrane. The zona radiata consists of two layers such as a zona radiata externa with adhesive mem-
brane and a zona radiata interna. 7. High magnification TEM of the cross section of egg chorion and
adhesive membrane. The adhesive membrane consists of low density basement layer and middle den-
sity adhesive projection. The adhesive projection contains large granules densely located at the basal
parts.
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Fig. 2. SEM and TEM of fertilized eggs of Ammodvtes personatus. am: adhesive membrane, ap:
adhesive projection, bl: basement layer, ec: egg chorion, mp: micropyle. la. SEM of egg surface
around slightly raised animal pole. Egg surface is completely covered with adhesive membrane except
micropyle. 1b. High magnification SEM of the micropyle showing outer edge and spiraling canal. 2.
High magnification SEM of adhesive membrane showing tongue-like structure transformed from ad-
hesive filament. 3. High magnification TEM of egg membrane showing indistinct differentiation of
densities between zona radiata externa and interna, and decrease of high density granules within ad-

hesive membrane.



