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ABSTRACT

The structures of the fertilized egg envelope in three species of cichlidae, golden
severum (Cichlasoma severum var.), convic cichlid (Cichlasoma wigrofasciatum) and discus
(Symphysodon aequifasciatus) were investigated by routine light and electron microscopies.,

The fertilized eggs of all three species were of the non-transparent, ellipsoidal, adhesive
and non-floted type. The egg envelopes have a single micropyle, which is thought to the
pathway of sperm in the area of the animal pole. In golden severum, an outer surface of
egg envelope was covered by a reticular layer, that of convic cichlid was covered by an
amorphous reticular layer and that of discus was covered by a branched reticular layer.
The fertilized egg envelopes consisted of two distinct layers: an adhesive outer layer and
an inner layer, consisted of lamellae alternating with interlamellae of lower electron
density, in all three species; an inner layer of golden severum was 15~17 layers, that of
convic cichlid was 14~16 layers, and that of discus was 18~19 layers.
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¥ (pharyngeal jaw apparatus), S (spinous
ray), & 49 #u)F, F249 2e]A =] (round-
ed tail) @ ZZ&F (protractile mouth)E X312
A Aol HAelw ol vl A s gt =gt
ohgol] S B #3171 E 3l X ol Hejrt HAlT]
£ BAL Holx L2z odejAr (Moyles}t Cech,
1996).

Golden severum (Cichlasoma severum var.)-<-
7]kt (Guyanas) ¢} obv}E (Amazon)] shael X
3l gl AAE 17~20cm AEo|IL 79
A o)t BolAzevlsh G vlH wEH
AN A 48 optel Fele] Bzl et
o ARREEZIE 10~169 )9 13)e] 500~700742)
4 W FAYBL Adsed 494AL pH
7.6, 24~27°Celt}. Convic cichlid (Cichlosoma wi-
grofasciatum)= black band fisha}l11® 22|%9 3}
g, AMlE2 ) shunl, Fasle]te] EEg
AL 10~12cm AER 7L SA=n|8 £7)
Arulr} 21 WESP Abgbrledle 59 S99 &
24 & W] we] hpTHE folslvl AEFTIE
10~159 e 13]9 300~60070] AJAH o FHA
S Absbsbedl 4444 pH 7.0, 25~26°ColH.
Discus (Symphysodon aequifasciatus)s opnpE&7}o
MA s o2 deld] Az Bl AEdel
o Eu|Ade] weEe] QleA Aele] elrt He
AAE Er|ap He]EL o] HHIEE He|E HA
ARG, AL 15~25cm Ao ¢LFNL u)
F oI AT e Al E 7194 4 W T
129g¢]3 A& 7]8 Hell: 15~18¢Y A xe|n 13
ol 100~400702] ArA 9 FAAHRL Aligich A
A4AL pH 5.0~6.0, 28~32°Ce]r},

A9 FATE MAZAY o] &) Feined
ol=d|, 32 chorion (Hisaoka$} Battle, 1958),
1969),
(Anderson, 1974), egg envelope (Wourms, 1976),
egg membrane (Stehr#} Hawkes, 1979), outer
1980),

zona radiata (Sch-

L

0

external membrane (Bell &, capsule

envelope (Dumont®} Brummet, eggshell
(Grierson® Neville, 1981),
mehl3} Graham, 1987; Jang %5, 1995) % zona

pellucida (Hamazaki 5, 1989) % 87} & A&

Ho] o1} external membraned capsule-2 W9t
9] 8ol2 AF3A] ¢l egg membrane FA Y
o AEes EFe HsAdel 9w outer mem-
brane2 o] oj2jFo2 Holglyx AF olF winF
gk Bele Al FAAE P AQA EEH3}
2, X3 zona radiata®} zona pellucida®] % 4
% 9 gE WA (embryo)el AH43t7] ¥
1 dFxtel] we) o]E £olF Ae] AMEEAY =

A E o} o TA| EAboof| w|M el o3 FH o]
2 pore canald RA8E ¢l= AL zona radiata
2, WIEZE T e 4 QA ke B
A A g BBL zona pellucida® AHEE T 9o
EgrlsAdoe] W) dFd A egg envelopeZ A
= Aol s HEgst Aoz elfv (Yamagami
=, 1992).

ke B E WAL o) FdeE Y e E
g3l 73 U FEAe] deA woislar Fate] 9
g 7| A2Ee] 7152 4385 (Grierson# Neville,
1981; Harvey %, 1983; Cameron3} Hunter, 1984).
w3 TEIFZ 3F (micropyle) 2 7FA 3 gle]AM
A7) 9 A 52 488 ey, o] A7
L 3] W&o S E Fotr]7] wife] v
A (polyspermy)-& A3l Felxel oz 24
gt} (Brummett2t Dumont, 1979; Kobayashi%t
Yamamoto, 1981; Hart$} Donovan, 1983,
Wolenski® Hart, 1987; Yoon &, 1996; Ohta$}
Nashirozawa, 1996).

o5 A $4) S AN AL 4EH
Sl oaM U AP A, A == 44
EAEo] wWEHo| FEIFM AEFZoZ 3
(perivitelline space)¢] 34 =34 (Ohta, 1985) o]
AL FEAQ M EAL] R 9 5 A
29 YAZRE PAS Al o5t ] Y3
dFel Aoz ode|xm ot (Yamamoto, 1961). =&z}
4o NERELLL TAFYR(HA 15~-20 um) S
2 ®2AY 38EA (1% sodium taurocholate,
0.1% saponin, 0.5% monogen &), 4, FA, A7}
9 2&9EA0 QM v]eABNME f2d 5 9
2m (Yamamoto, 1961) #Zgolee] X o pHel
w8 o] & o|t} (Gilkey, 1983). Zebrafish®] 7%
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FAF 540 Avid FAAR ] N ERKE2E o] Yo
ved FAARE e osM FEAe e A
74 0.7~0.9pm) 3 HE BEEA e A T R}
9l (Donovan?} Hart, 1982), =7}l AL
el Agh wo] gl ik Aol Fedghe} (Donovan
7} Hart, 1986).
ek A7) Aol mhel A EZRE] ghEe]
Iapdet, o ZAE2ZHE skl R AL 23bdet
gt bt Zlo] BhE A 7| M utEelAl A
P;_P—} 2 FEFHEY Browder 5, 1991). o}
¥, D ulAEEs YAFI] AR 9 13}
| SR m AR QEZALE 9*"33] *+5

R
po3

wto

o rL o @ i rlo

5

F EARRY D5l AU 5 2R
o Aol Libvietel ARFORA 23kt 34
"} (Wourms, 1976; Wourms® Sheldon, 1976;
Thiaw ¢} Mattei, 1991),

fEF ol Fe] I FE bz o FelA g)
o (Cotelli S, 1986; Brivio &, 1991), w47
Z, dAA= 9 sy 24 o=t F & (Flegler,
1977, Kobayashi®} Yamamoto, 1981) X A =
(Anderson, 1974; Cotelli %, 1986; Kim %,
1993) 2.2 FA =] gl3, oF HEL FRx 9%
< 1-23202 AR ooy ¢l delRFA
Cynolebias melanotaenia®t Cynolebias ladigesi®
d A 2oz TS dd dAEY =77}
250 umd o ool HAH7] AR 9% YA
H F o2 G Fw Alelo] FFe] Jeptm
HAES] 27)71 3,600 pm7t S| ARG oy
of FAHWEA FHEA o3l WFo] YAE F 4 =
o] N2 §Ho] W& FAI} (Wourms, 1976),

dete] g Roe JENER FH FAFHE Aoz
o237l (Anderson, 1974) H&FF2EEo] B ¥sln
e A$7F =9 medaka ¥ killifish2] ‘4“—}°ﬂh
SR F3E w7 7] 2AAHE © H&ETE
<€ 2{3ta 912 (Toshimori®} Yasuzumi, 1976),
Plecoglossus altivelis®] el = EARyLo)r o3}
71%5& 38 filament$} 7S
3tal glv} (Anderson, 1974). =
S5 AR wbgel "ol W) b

=2
FETEES B
3t zebrafish®] #
AH e A5 33
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AZI7T $1dE Aoz ArEE ARG
S BRI glo angel fishd 3 Eolu} & ¥
37 Y3 PATFRES BT s AE o
(Kim =, 1993).

o5 wutzt el g 3%
1976),

h=}
Hapz

2 Plecoglossus

altivelis (Toshimori®} Yasuzumi, Hippog-

lossoides  platessoides  limandoides (Lonning 3}
Davenport, 1980), chum salmon (Kobayashi%}
Yamamoto, 1981), zebrafish (Hart$ Donovan,
1983), chinook salmon (Schmehl®} Graham,
1987), Oryzias latipes (Hamazaki %, 1989),
pipefish (Begovac®} Wallace, 1989), angelfish
(Kim %, 1993), FA/4 %ol (Yoon 5, 1996), &

2 3= Rhodeus ocellatus ocellatus (Ohtas}
1996), 7}2}Al7} (Characidae) &%
4] head and tail light fish, black tetra ¥ buenos
aires tetra (Kim 5, 1996) EoAd B3 Hglon
$REY A7) e FERE B9 B - 35
S0 Wt ooFaA el (Stehrs} Hawkes,
1979; Berrada-Rkhami®} Gabrion, 1990) A& u}
£ FlMe BE 2L F, 2L SME Fo wet
aete] T2 A Ao ohE Aoz d8A g
o} (Cotelli %5, 1986; Schmehls} Graham, 1987;
Riehls} Greven, 1993). =3t o] {2 AFRHFaH
A2 % AeiEhE Fol mel zle]E Ry g
(Ivankove}t Kurdyayeva, 1973). w%39) Jabr
Zze] W8 A7 F2 AeAHRE G4 Y AHS
3o Q79 Zlo] ¥l FAR Y3 A3 A Al
AW A o] {9 afo], T g Algle] o4 o
7] e kel P Ate] 49 2 o] Fo] AFA
L2 477t Helslys AR, wEid 2 A At
#E77F #3 ARest g2 A ZE = o] F9 gold-
convic cichlid ¥ discus®& Al 3}
ol olFe AR o] UdukA<l EAQ ABA
9 SRl $Ate] o ety EAEEL siAa
A detEI Fo] 7|Fe] HE EAES

M FRHeAR ARG AL o] 43
ko] ool AT E 9 i) s
shoddh.

Nashirozawa,

en severum,
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EXRT
1. &A=

1) Golden severumd} convic cichlid

AelE T8t pH 6.5+£0.5 F 26+0.5°C9 4
Z (120 X45 %60 cm) oA 19 o] A} 7] % ofolsle] A
]2 AMS-3lgdeh. Yo]$: Fritz-guard (9] Fritz
ADE AR AAE AANZ F ALAYT R
14 8507, % 104034 d8de #2447
I Hole JF A} Bit (549 Tetrarh & 3
= 54 o4 84 3023 ¥ 5400 FAGoH
Adg ez #xjelal ARt e| £ g A& Aty
Ao AMgE .

oy

2) Discus

zra o] x| o}, #HF (Penang)] Lee Poh Soon¥| &
FE o FE Fohol pH 6.0+£0.5 B 30+0.5°C
o] £ (120 x45x60 cm)ellA 8744 o4} 712 ofof
st Aoz AREEtHe. AHESE golden severum
3} convic cichlid®] 749} 7o "Wl oa IAE 7|
AXNA AL 3HFe] 4 oA A F
FeAFAE Holy & AR AAE AAANL A¥
F EH7IE ol 1112 Ae] 3% F iy 24 84

3073 2% 5o FFIAoH AAHeZ HR)e
wal Age] gl S Al HojZ A48ty

Lo

2. Mg

ook

U

1) =X M

(1) Golden severum

7|zl E AbZAb] BHAIA E9 pHE 7.6+
0.328 3hE F AR C] sle Aol & 4E& U
Bt} F2]LE (90X 30 X45 cm)ell &A4 ¥R (15
X15cm)E AMRAFLR o] g3le] AL AlRIAIA
2 $ARE A AHeslg

(2) Convic cichlid

7|z}l 48 AMREIH o & AE AEElY fe
2 (60 X 30 X45 cm) o) -°—7=] =Y ZHFo|d 33
5 AR o] 43le] AlRMY <tel] AFRMAA §
AL Agel ’\}%5}93‘;}.

(3) Discus

7|24y E YA AT F FRFE Ao
ZAEZ ¢ 50 ppm (100~110 us) 22 ¥ & F o|et
o] dFql peate] E£HA]A pH 5.5+0.52 2AH
28+0.5°Ce] & 3hFol oFR Aol F W 50%
A eAZYh Abolrt 2 & A4S AWl fEls
Z(60X45X45 cm)o] 24 T3 ARRAE 2 o)
B FEREE ol g3k ony AM) whol AbhE A%
£ Ao A3

Fatdu) o] Age} Fdg oz AHdd 4
#S 0.1M QAreHEe (pH 7.4)22 24 2.5%
glutaraldehyde® 4°CollX 48A17F M A% F 59
gz o2 AAste] 2% osmium tetroxide (Os04) 2
90#7t FaAsA. §Y 4FdLes 3034 23
A 3slel o ethanol BE AlE402 8L AH iso-
amyl acetate® X|3}3}3 critical point dryer® H
Z A7l F JFC 11003 ion coaterel|A 20 nme] F+
AR FEF8t] JISM-6300% FA AAIEHR A2 20
kVol A FAsc)

(3) FLMXH0IE A=

DS FAAAAY| A Fdg yhioz 14
9 &53)e] propylene oxideZ 2|3 33 eponEF
Ao Fugk F 50~60 nmE ZBEPAHAFS uranyl
acetate$} lead citrate® o|F<Msle] JEM-1200
EX I3 A8 nA4 22 80kVelA Faslgc}

I

AEAF A2HES 359 £AY GHTEE 3
a4, FANARNA 3§ FHAAANAE o4
s} B4 - ulm A4 o) B,

1. BEHO|AE A

339 $AUE BT A2 254

st

% Fapy
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A2 & golden severum?] $A#HLS A& 1,85+
0.03 mm, %= 1,46+0.02 mm, convic cichlid®]
SR A& 1,7840.01 mm, = 1.42+0.04

=3} discusd A AE 1.46+£0.04 mm, <
= 1. 23i0.03 mmEZ 25 g3 oot (Figs. 1,
3, 5). ¥dEdele e FAE] EXIT U
R %"‘6}-‘4 A2 "atEe] 977k Wt Fy
A shsken et Ewel ¥ BRA st
o, E3 3% BT FESZ A BR2 BeA]

FA= ¢} (Figs. 2, 4, 6).

1) B2el 9jege
3% 2F, SEIEI sl GBS B4y U4

Z=

o] Rl 35e] ofzhe] HeEhA X|ol
Bold golden severum?] WEYFE 2A o
A x=2] vhzbg o]l I (Fig. 7), convic cichlid
o e 370 o 13pm HES Yol
(Fig. 8). =3 discus® 7% F=7Ao] of 15um
AEE 47t Zto] Sl ¥¥elduk(Fig. 9. 9
WHAAL 3% EF 5.5~7um 59 Yoz 34
ZE e}

T, A ERFes do qlgle
o FE5A }% FAHA @keh. 53 convic cichlid®)
74 WAL F 20| golden severum (Fig. 10)Er} 2
Da Ao VEbdT (Fig, 11). E£3 discus?] 24
T2 F A7 FFE oI FL gl o) F

025 7l AR BAHY dE Ao £ H
A (Fig. 12).

3) et R e

3F BT, 99 2202 AANYES} B2 43S
FA44 o FzEes e AxEEs) B
202 78 AAYEIL 5& 328 FAH 94
=4 o] W&o ZAF-ZE golden severum® AH-$-
15~172, convic cichlid®] A4 14~16=, =3}
discus®] #A$E 18~19222 M2 o274 Jehygot
(Figs. 13~15),
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FEHA dsked ofF FATY Fele 2
angelfish®] &% (Kim %, 1993)3 uj$- ‘rr’f]'
g2 Al Fe =] 35 Az Azdd
AL o Fel wet e} o) GoFgd de, F
] 9 angelfishe A H F4e] Fahd o s
A BEIHT Qs A$E 92 (Bell 5, 1969; Kim
%, 1986; Kim %, 1993), /M7 H8 o Z94
o HAFH EEIHZL 9Jx AFE glor (Hand}
Kim, 1989), bluegillx]® & #A 37t 93t &
el A e A= A (Kim3} Park, 1987).
&gt u]tek| ¢ zebrafish®] A4 3o de AL
2 ¢339 (Kim F, 1987; Kim 5, 1993).

uietol] & FejRe] Abgrsle olojstal zebrafish
9} z}lebalsel head and tail light fish, black
tetra ¥ buenos aires tetra®] #-$ Y-S A=A
HAHE FAE 43AA FARE Bssle NS
7H AR AZEE o A udd s B4
L e Ao wleiA AlZE|=ae] A5 A ug
HojolAl & AL U4 vl x| Folx At

P o Flr nd, §2 oﬁL’
o}‘..

T4 Wl AT 2840 H2 AR A7t
o (Kim %, 1993; Kim 5, 1996), o] Z7A, 2
¥, BdA 2 Yt =7 o] Fe gl R

AMZVARA LA ZEe] Aol wheka] WEsle ZAoE
d2)g o} (Lonning# Davenport, 1980), FE2
By ATAFAN WA} Y AR dne B4
2ah7] wRol A 2 2 AL B s
F2ER2 odeg=d (Brummett$ Dumont, 1979;
Kobayashi®} Yamamoto, 1981; Hart$} Donovan,
1983; Wolenski®} Hart, 1987) 2 Agejd 3%&%
F BE3B] EAT ] o 5.5~Tum xS U
o AAZ22 A4EE shie) el WAl Zem
Ho}(Figs. 7, 9, 11) Az £ A7} ¢S 7
o2 AREH, st o Fe) BeeM X GE
Z9lol k) g7Mel HES THOE WAYoE

=

r F
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AL Qe FE QT (Kim £, 1996) olw Fof
A o) FE FHo At F2EEF] FEI
Wet AL R A Bl  URE =S
F+ 98¢ 3= A% v (Dumont®} Brummet,
1980). o]&of wel AHxle] TR HAE EAsln
WE F= den Axe HAF EH3tn 9lodA
FEE o] B4ET gle AE gtk B3] A Ao
2} AE, AR AAE B dow v 3
< dxd o] At Are FEFZ BEs= A
A4 SRl A%E FAN WAME el oz
delA ot (Kille, 1960). =& 2383Ho] (white
sturgeon)®] A4AHY T4 dEL HEHT 9O
WA A o] AAE meaT e S 9o
(Cherrs} Clark, 1984). o} o|& 23 HA +
799 ARBAE P gAY ol
HolA spEes A gAcz A gle
A7AE 9o} (Cherre} Clark, 1984).

3% 25 Fu)A A e dte] oA &
At HEEA] dIARE FAAA v eR A3
Azt AR AAFEZe] FAxpt BEAEg]Ed
convic cichlid®] 7% golden severum®rt} vl & %
ek P2 vebgel =3 discusd A5 F2 A
7b FE5E ol glden o] FHoEZHE = A
b FAHA e Aol HAFHAUS. FFA Y A5
FEAE $EFH 4~670, AEFF 117071 9
oAl det2 wF A AT A HNE AL
ol AzFu uiflell A= AAS A2 QT
(Kim %, 1984), Oryzias latipesx ¥ FEHe| £
FA Aol v EAY HA BRE BR{E AU A
= dsd FAAH Adfe 14789 78 a9
(globular subunit)® FA =)= EAgko) 55,000
Dagl &34 (tubule wall) 22 #pojglx, dlpe] A
2 2 A A=A Afrl Bo oS YAET
S Aol Uk (Hart 5, 1984). =&, ojd o]F9
FEAEE A A 47 dold g i o EE
AL WA E 7Iss FYsVIE o (Dumont g}
Brummet, 1980), AAAeie] 7A$4 ot AEIF
22 %71 AeFel g8 FEd e (Kille,
1960), angelfish®] 7% $A o] ojd EA|o) 3
e 715 s AR e ALz AEE TR E

h=]

EUN
[o]

m

1993).

PHEo o] Foll A b 23 i 3202 FA T
of dxeH £ A A8 AZ=s 3% 2T, 2
For AAUEL & 5T A 9 TR
ZF, W3 AR 22 2oz 73y
b B F2E FAE SISEY o Wi 24T
%% golden severum? A% 15~17%
cichlid: 14~16%, 3 discus:= 18~19%°32 A
2 24 vebdh. o] Heghy Aol FEejHo
Z ARHY Crenilabrus melops, C. cinerveus L C.
mediterraneus® TR TR 9 YEie oS
At W&ol C. melops= 62, C. cinereus= T
2 C. mediterraneus= 9222 AE o2 7o®
43 A (Lonning, 1972).

ke F2 ofFuitt gokstA vehi=d angel-
fish9} zebafish®] ¢ 3222 angelfishi= "A+
232 9% AANUEr) 2 5 9 A=} F
< 103 oM A =s} Ye 9207 el
A F2E M dFeE FAEHe e,
zebrafish®] 7% AAEET} & o537 WFe] A
ABE7 FE A5 A YA 9)eH(Kim
5, 1993).

Oryzias latipes (Medaka)s] 7Z-$¢ W92 320
AAL L} W2 9% F5 9 10~1239) 24T
7 A WEeR TA Y o (Hart
1984), Plecoglossus altivelis®] 22 229 X9
o] TS ola] LejEe] 33202 FAH] e
22 48H v} (Toshimori®t Yasuzumi, 1976). 3
uke] AfE 3F22 FAEC lEd Y2 bl
BT oM gRe #AA AR FAF Y 5522
543 A BAE, R YT RER 243
H 7AA FA2 FAHS 9o (Anderson, 1974).

]

’

By

ofrt

>

PN

aires tetra®] 7% 3%°2 black tetrad A$ 2=
o2 FAHe 9lem o]F HFZ head and tail
light fish® 3%, black tetral= 4% % buenos air-
es tetral= 5202 FAFHo] gl (Kim %, 1996).
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ojfdetel F2E A=, o4k 2 Fdx 5 587
off uhel chofalA vehbed dstell AAEE AiAim
o] A9l starry -flounder®} do]2] 4249l pink
salmon® WFFAE vl wst A7 starry flounder7}t
o 7 Aoz deizled oL Hme 943
Wit Jgoz Iz on (Stehr9 Hawkes, 1979),

e A o Fe AT W YAz FAleF
o] vzt fAEATE gAY AT Y B
A oF2 Aoz ae A (Flegler, 1977). =38 7

<+ A gARE G F2Ee T dehe
9 Goodeidae®] 7% Ataeniobius toweri®} Girar-
dinichthys viviparus= 2222 Hubbsina turneris
1202 FAFo] ¢l3(Riehl®} Greven, 1993), 4
o]#¢] pink salmon, chinook salmon ¥ chum
salmong] #$ EF W23} 9Fo2 FAH] glo
w pink salmonTre] ¥ =& REAXZFO=Z FHolg9lX
e FE52 239 A2 HEgled G
o, &% 229 ¥ 9 pore canal plug7} 2+ Fmf
o & Aoz g o (Schmehl®t Graham,
1987), pore canal2 FAF LA T welr )
2l W3} Yol Aoz B yy uf 9lv}(Lonn-
ing# Davenport, 1980). =3l v}oks)t 3eo] via}

Tz offie A3 A4 LY} ANA 9
587, o9& o A3 @A U e 215
oe Jgg W A o2 ke #A2A8
M FEHREI} A& g T8 Aoz Y74
(Schmehl®} Graham, 1987).

oAbt ko]l A EE|=d offF 3% AR )
= AN A2 o Ak v
TE2E FAA TR, 4] e 7 a9
F UM M2 98 723 54L& 72 Ui
v AR 2 AR e A FH=H
o] F8 FEHA FAoE AAHAN DA 35l
AgE7) diEed G2 AZHES ofe AU E
HE dFste] FA AL AAE Rl & Aoz
Azt o Fol wA el g AT Folvl 42
#Ale] foldt W offo] gAY E] FHFAHOR 5 o]

e
slev) YeAdel dFe AYA L UAY 1 FREE

o) Ageldel Wt A5 Wel & WA )
2ol 5 2ol oA AFHolof sjm, w3 de)
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FFE= Ao HAFFo% AyAMo] gloemzm go
2 359 449 ALY ATE A S5}
& 7oz Alngd

2 £

AlE8] =3} golden severum (Cichlasoma severum
var,), convic cichlid (Cichlasoma wnigrofasciatum)
W discus (Symphysodon aequifasciatus)®] $A=
THTEE FEEn), SRR g8 FAR
oA L o] 43l #A - vm3lgit).

3% 4 \_—3— + el B9 EFAE F
A 2 TS5 AR 522 A 5]
= dEg 'F’rﬁ}—L AL wete] 9 Fe WAt E

of 98 T glgled dEd e F4apr) ’)r’é_}ﬂ

1 wd

I

A ok}, E38) convic cichlid®] 3¢ BT ZRE0]
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FIGURE LEGENDS

Fig. 1. A light micrograph of a fertilized egg in golden severum. Arrow indicates an oil droplet ( x40).
Y; volk, E; egg envelope. This fertilized egg was of the non-transparent, ellipsoidal, adhesive
and non-floted type.

Fig.2. A light micrograph of the micropyle in the egg envelope of golden severum ( xX100), Note the
micropyle (arrow).

Fig. 3. A light micrograph of a fertilized egg in convic cichlid. Arrow indicates an oil droplet ( x40). Y;
yolk, E; egg envelope.

Fig.4. A light micrograph of the micropyle in the egg envelope of convic cichlid (x100). Note the
micropyle (arrow).

Fig. 5. A light micrograph of a fertilized egg in discus. Arrow indicates an oil droplet ( x40). Y, yolk,
E; egg envelope.

Fig. 6. A light micrograph of the micropyle in the egg envelope of discus (x100). Note the micropyle
(arrow).

Fig.7. A scanning electron micrograph of the micropyle (arrow) in the fertilized egg envelope of golden
severum (Bar=5um).

Fig. 8. A scanning electron micrograph of the micropyle (arrow) in the fertilized egg envelope of convic
cichlid (Bar=10um).

Fig.9. A scanning electron micrograph of the micropyle(arrow) in the fertilized egg envelope of discus
(Bar=5um).

Fig. 10. A scanning electron micrograph of the outer surface in the fertilized egg envelope of golden
severum with reticular structure (Bar=5um).

Fig.11. A scanning electron micrograph of the outer surface in the fertilized egg envelope of convic
cichlid with amorphous reticular structure (Bar=10um).

Fig. 12. A scanning electron micrograph of the outer surface in the egg envelope of discus with
branched reticular structure (Bar=10um).

Fig. 13. A transmission electron micrograph of the egg envelope in golden severum. The egg envelope is
two layered, consisting of an outer, adhesive layer (arrow) and an inner layer (IL) of 15~17
horizontal lower electron density lamellae alternating with interlamellae of higher electron
density (Bar=2pum).

Fig. 14. A transmission electron micrograph of the egg envelope in convic cichlid. The egg envelope is
two layered, consisting of an outer adhesive layer (arrow) and an inner layer (IL) of 14~16
horizontal lower electron density lamellae alternating with interlamellae of higher electron
density (Bar=1um).

Fig.15. A transmission electron micrograph of the egg envelope in discus. The egg envelope is two
layered, consisting of an outer adhesive layer (arrow) and an inner layer (IL) of 18~19 horizon-
tal lower electron density lamellae alternating with interlamellae of higher electronis density
(Bar=1um).
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