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The present paper deals with the results of the observations on the characteristics of the eggs
being ripen by injection of synahorin and the larvae of the black porgy, Mpylio macrocephalus
(Basilewsky). The adult fish used in the experiments, during May llth to June 5th, 1970,
were obtained from a fish-farm of the Atsumi Fish Culture Company in Aichi Prefecture, Japan.
The results obtained are as follows:

1. The egg is colorless and buoyant, spherical in shape, measuring from 0.81~0.96 mm in dia-
meter with a single oil globule, measuring 0.20~0.23 mm.

2. Hatching took place within about 35 hours and 50 minutes after insemination of eggs at the
water temperature 19.6~22.5°C (Mean, 20.6°).

3. The newly hatched larvae were 1.57 mm in total length, with the oil globule situated at the
posterior part of the elongated oval-shaped yolk sac. Melanophores and xanthophores were
distributed on the middle of the caudal region, and were scattered on the surface of the
oil globule, but none on the yolk sac.

4. The diameter of the eggs in each adult is distinguished into two types, large and small.
The former is in the range of 0.811~0.873 mm, the latter is 0.874~0.963 mm.

5. The hatching rate of black porgy was in the range of 78.63~95.19% in large and 68.84~74.
80% in small eggs. The mean hatching rate of total eggs was 79.80%.

6. The optimum temperature of hatching black porgy is in the range of 20~26°C. The highest
temperature limit of hatching the black porgy is from 26.71~28.56°C.

7. The total length of hatched larvae is not maintained pararell to diameter of eggs and total
length of the large larvae is from 1.976~2.225mm, and that of small larvae is 1.526~1.9 Omm.

8. The diameter of yolk sac of black porgy is in the range of 0.878~0.979 mm.

9. The initial survived larva of the black porgy was 13.71% in minimum, and 79% in maxi-
mam. And the mean initial survived rate was 48.3%.

10. In conclusion, the biological characteristics of hatched larva of black porgy is seemed to
be possible for large scale production of artificial seedlings. But experimental results make

initial food the prime object believed to be supplemented.
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Table 1, Measurements of Body in the Adult of Mylio mecrocephelus

Female Male
Item Total Body Body Total Body Body Remarks
length length weight length length weight
(mm) (mm) (g) (mm) (mm) (&)
1 320 273 650 228 187 195 6.V, 70 adult accepted
302 245 455 219 180 200
275 237 385 207 184 170 11-V, *70 spawned
263 167 160 and fertilized
2 295 253 490 242 197 230 20V, *70 adult accepted
264 222 350 236 192 220
254 210 330 212 183 170 23-V, '70 spawned
245 204 300 210 189 160 fertilized
205 163 150
3 330 255 475 245 200 270 95-V, 70 adult accepted
325 270 550 295 250 510 26-V, *70 spawned
5 283 235 420 224 278 270 and fertilized
233 192 240 3
208 185 150 27-V, ’70 spawned
204 170 145 and fertilized
230 193 240 4 and 5
6 277 230 410 210 170 150 30-V, *70 adult accepted
255 205 320 209 170 160
240 195 245 225 175 170 31-V, ’70 spawned
251 203 260 203 170 140 and fertilized
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Table 2. Frequency in Egg Diameter of Mylio mecrocephaelus in Each Adult

Width of 1 Z 3 4 5
egg diameter No. of No. of No. of No. of No. of

eggs % eges % eges % eggs % eggs %

0.811-0. 819 1 1

0. 820-0. 828 1 1 2

0. 829-0. 837 71 71 9 1

0. 838-0. 846 16 16 13 13 2

0. 847-0. 855 1 1 17 17 9

0. 856-0. 864 9 32 32 18 18

0. 8650, 873 1 16 16 21 21

0. 874-0. 882 5 5 1 1 17 17

0. 883-0. 891 3 3 2 2 15 15

0. 892-0. 900 2 2 51 51 20 20 17 17

0.901-0, 909 1 1 10 10 1 1

0.910-0, 918 23 23 21 21

0. 919-0. 927 10 10 13 13

0. 928-0. 936 3 3 23 23

0.937-0. 945 11 11

0. 946-0. 954 10 10

0. 955-0. 963 1 1

Total 100 100 100 100 100 100 100 100 100 100
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Table 3. Statistics Quantity in Egg Diameter of Mylio mecrocephalus in Each Adult

Item 1 2 3 4 5
N 100 100 100 100 100
N
> Xi{ mm 83, 670 85. 823 90. 575 92. 340 87.310
i=1
1 & .
5=ng Xi mm 0. 8367 0. 8582 0. 9058 0.9234 0.8731
N
T X% 70. 0173 73. 6769 82. 0477 85. 2954 76. 2574
i=1
N
Sx=3 (Xi-I)* 0. 010625 0. 021010 0. 009419 0. 028644 0. 026989
=1
U=8x/(N-1) 0. 0001073 0. 0002122 0. 0000951 0. 0002893 0. 0002726
U 0. 0104 0.0146 0.0098 0.0170 0.0165
iUtW(QS%) mm £0. 0020 +0. 0028 40,0019 +0. 0033 £0. 0032
Confidence 0. 8347 0. 8554 0. 9039 0. 9201 0. 8699
limits of Mean ~0. 8387 ~0. 8610 ~0, 9077 ~0. 9267 ~0, 8763
Coefficient of 1.24 1. 70 1. 08 1. 84 1. 89

variation (%)

4 odvh. EIERS 1. 2, @AY PP ASold, 4 0.811mmoll A o 0,909mm o) 3, F/El] el 1
Bl54 & BpY 7%, FHIIEL 34 0.811mm, =9 0.873mm, ZE¥{E 0.836mm, FiFfES] EBEERE 0.8347~
0.8387mm 2. =12 JExe} zeh. E o] B /HISHY] St 5iE HAE 29 6>2>UR4 JH2E He glth

g, KBHH-E 3. 4[4 Jfe] £al=, 2|4 0.874mm, 3o 0.963mm 8] zZr|elvt. o] FollA 4l HEY] 7
o2 24 0.892mm, ) 0.963mm &) B ¢lT T FHEE 0.923mm, FTEES SHEERE 0.920~0. 9267
mme] o},

welA, & EE 2 BHAG5 ZRHIEY 2719 MEfLE 4>3>6>2>12 =5, BRI el REEE w8 ER
7 vebdz gl

5. WbE & BAR TR FM{cEL Table 49 2o, 1, 2, 4, 5, 6079 F W] #% 74.80,
68.84, 95.19, 78.63, 92.42%0°|c}. LA FHEIAMNE 4, 6, 5, 1, 2002 AT} JHPEsle] Aloll 47
6, OPRsE BEERsL Abejdl®E WATHMGRE 2 & da, 288 i THWEEL 79.8%¢] v}

Table 4. The Average Hatching Rate of Fertilized Eggs in the Mylio meacrocephelus

Item No. Total eggs Died eggs lliot'c}?efd eggs rgitc(l%n)g
1 377 95 282 74.80
2 430 134 296 63. 84
4 104 5 99 95.19
5 131 28 103 78.63
6 409 31 378 92.42

E KR 2ol o3 BES 2%ke] 2X A Aske 24 g 2o

A8 1. 704 55230 Rl TS FEPlste] vzl #EER 24 Bo] vlolslel MeAstd YT A=
Table 5 8} e},

EEL Tk 22.08°C Bl A Fobde] whel ET=EE Bfel deolvirl. 26.71°C e v«
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Table 5. The Relation Between Water Temperature and Hatching (First)

Item 1 2 3

T range N 20.0-22.6 20.0-25.8 21, 0-27.7
Water temperature o * (°C) 22.08 24.82 26.71
Served egg number 352 543 440
No. of normal hatching 199 192 69
No. of abnormal hatching 137 176 326
Rate of normal hatching 56.5 35.3 15.6
Abnormal hatching rate to
served eggs 38.9 32.4 74.0
Abnormal hatching rate to
hatching larva 40.7 47.8 82.5
Mean hatching time 23, 10hr 17. 40hr 17. 10hr

SEfbol Md B EESA Jebhdeh. 2eel, Kl 26.71°Col golA 288 RS F& deolxuk ik
well SEREEC] el A 4f2 LAY 82.5% wx stk ¥ & viehla glch g, KR 24.82°CH
739 kel oF 70%% Jebl L glot o] bl A3l o] Alislele] Abelele Azt 50%EHE S
e ebl T leh ofake] A4 ® u kil 26.71°C 8 A= A E IR W|LEEM ] = A2, R
FiBEE RS ANE &8 Fuh deld] RAEY Rald 2.2 20.0~26,0°C8 Helst ohd sk A A= e
MB 2. TOHESHA3LE FRATPOl FEEIRS BFISES ulz] FulsEl 24 o) wlo)lel] WSt TERT BRe
Table 65} 7trh. Tablegell 4 3= upel zbo] F¥KIE 21.7~28,56°C Atololl 4 X7t Ab&dhe] whel H-5lgo]

= 4?‘\‘

ir

Table 6. The Relation Between Water Temperature and Hatching (Second)

Ttem 1 2 3
20. 3-22.7 25.0-26.0 25.2-29.2

Water temperature 8% (°C) 21.7 25.8 28.56
Served egg number 333 304 333
No. of normal hatching 242 125 3
No. of abnormal hatching 12 28 106
Rate of normal hatching 72.6 41.1 0.9
Abnormal hatching rate to 3.6 9.2 31.8
served eggs
Abnormal hatching rate to .
hatching 4.7 18.3 97.2
larva Mean hatching time 27. 30hr 24. 10hr 24.00hr

Table 7. Freguency in Total Length of Mpylio mcerocephelus Larvae after Hatching

ftem s % $E u § % S % 3
1. 526-1, 550 1 1
1.551-1, 575 0 0
1. 576-1., 600 2 2
1. 601-1. 625 3 3 3 6
1. 626-1. 650 4 4 1 2
1.651~1. 675 3 3 0 0
1.676-1. 700 8 8 0 0
1.701-1.725 9 9 0 0N
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Ttem s % ¢ u s % & 4 s 4
1.726-1. 750 11 11 0 0
1.751-1. 775 3 3 0 0
1. 776-1. 800 17 17 0 0
1. 801-1. 825 6 6 1 2
1. 826-1. 850 16 16 2 4
1. 851-1. 875 12 12 0 0
1. 876-1. 900 5 5 1 2 6 12
1.901-1.925 0 0 2 4
1. 926-1. 950 21 42 2 4
1.951-1.975 6 12 4 8
1. 976-2. 000 4 4 8 11 22 22 44
2.001-2.025 16 4 8 2 4 1 2
2.026-2. 050 14 28 13 26 1 2 11 22
2.051-2.075 8 16 7 14 1 2 2 4
2.076-2.100 8 16 14 28
2.101-2,125 4 8 4 8
2.126~2. 150 1 2 4 8
2.151-2. 175 2 4
2.176-2. 200 2 4
2.201-2. 225 1 2

Total

100 100 50 100 50

100 50 100

S ; Number of larvae after hatching.

{0}

TOTAL LENGTH (mm)

Fig. 2. Frequency distribution of the total
length of the hatched larvae.

A %}El% AL B ¢ gdon, Fd FHaexEel 28.56°Cd
A ERELEL o 9/aL1 e H4aES JeRl T ole d
ksl o P*ﬂé wﬂ 22 B bR 97.2%e 1 she
B sl &g »H gt
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S, ANELDRE] Sske 1EA PR ASE 2R
1.526mm, # o] 1,9mm, FH{E 1.78mm, FHHS] EHRIER
1.76~1.80mm o]t} o] Zell HFEle] KPR el 2, 4

34

fFRY 7% 4afel 1.976~2.225mm 9] wWelel gloo,
PNFUF R Wl sted gfre] Wl ¢ =eh. 2Ed], 5, 6fFRS A

£, &L 1.876~2.075mm ¢ #Hjel] o], JRIFHES
KAfF@e] el ZEdHR & 7 Ak

7. BLFRS IpEel 37101, 2, 4, 5, 6 A A bR
BfFhe 25 & ke Fig 3~7s 2 o
Blan JUEERES #EtE-2 Table 9¢] Vel wlie zbed,
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Table 8. Statistics Quantity in Total Length of Mylio macrocephelus Larvae after Hatching

Ttem 1 2 4 5 6
N 100 50 50 50 50
N
L Xi mm 177.915 103.63 103. 595 96.79 99. 745
_ 1N
x:—N—E]l X{ mm 1.77915 2.0726 2.0719 1. 9358 1. 9949
N .
_Zl X% 317, 174175 214, 9174 214, 722925 187. 87075 196. 101575
‘\'-. . .
Sw= 3 (Xi—x)* 0. 6367025 0. 133862 0. 0844445 0. 504712 0.120274
U=Sx/(N—-1) 0. 0064313 0. 00273 0.001723 0. 0103002 0. 002425
U 0. 0802 0. 05226 0.0415 0. 1015 0. 04953
t -
2 U R(95%) mm 40,0159 £0.0149 +£0.0118 £0.0799 +£0.0141
Confidence 1.76325 2. 0557 2.0601 1. 8559 1. 9808
limits of mean ~1, 79505 ~2.0875 ~2.0837 ~2.0157 ~2.009
Coefficient of
variation( %) 4,507 2.52 2.003 5. 243 2.483
IR . 13l ® ¥=0.038178X » 0.905735
& T
3 £
=" g2
[ s
w 3
S = ..
B ° L,
%0‘8 [ ° e ':ug
g S‘J e To M
Y=0,278149X + 0.476871 ‘5‘ ° .;. P
¥i T T T v = r - T
1.5 1.6 1.7 1.8 19 20 0'91.6 1.7 1.8 1.9 2.0 2.1
TOTAL LENGTH OF LARVA {mm) TOTAL LENGTH OF L&RVA(mm)
(Fig.3) (Fig.6)
'g NE Y=0,073763X + 0.801779 DE o
S ° bl
?1 St S eed <
x 10 w o g ° o 205
Q << T 5
b veB o . e
x 08 ., Eo.a-
g - Z * V=0.488829X-0.096785
E 08 > . r “o.7 : .
o 19 20 2.1 2.2 2.3 24 1.8 19 20 2.1 2.2 23
TOTAL LENGTH OF LARVA(mm) TOTAL LENGTH OF LARVA(mm)
(Fig. 4) (Fig. 7)
ul s ¥=0.195441X+ 0.525226 Figs.3—7. Relationship between the

DIAMETER OF YOLK SAC(mm)

22

0.7
1.9

20 2.1

TOTAL LENGTH OF LARVA(mm)

(Fig. 5)

23 2.4

total length and yolk sac
in Mylio macrocephalus

larvae after hatching.
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A. JIREDY 2R0EQ| MM F4ES BLESFAY IEEs 2E519 Btk Fig. 3~7¢ ekt 3= ot
ot zre] L ﬁéﬁﬁ‘: aAn —KAK y=b+dr = Vepd F Y. B y = PERMmM), 2= £FR(mm).

B «f e (B, ay FEE A a=02tx de BRS T 2 HitEo2A4 fa‘inss}“% F, 9l
e A 13.87, 0.23, 1.50, 0.48, 9.23¢0] Zc}. o] s-&ul 1@ o} 6@ FHY A2, “a=0"9 /142 Bk
B 5%2A 71 A=Ak 2@, 46, 5EAY fFRAAE ‘a=0"9 7L FAHA divh lau; REIEES
64 8 fFRlAE &fol F43 IIEKe] opalvlw & 4 glow, 2@, 4@, sEHAY fFAdAE F
W Lo £ o JIEEKY Z/lE FRY 2FdE HET 955 vekich

B. giEel 27| : fbfFfae giERel HAN MfFfd ek od %R 9 S & A IIEEe
FHflel HztEe 7 2wl Table 99} 7ol

Table 9. Statistics Quantity in Yolk Sac Diameter of Mylio mecrocephelus Larvae after Hatchnig

Item 1 2 4 5 6
N 100 50 50 50 50

N
Z:‘lYi mm 97.174 47.733 46.508 48.982 43.919
_ 1N
y:WEl Yi mm 0.97174 0. 95466 0.93016 0. 97964 0. 87838
N 5
PHR S 94, 775852 45.719545 43, 362914 48. 058536 38724397

N «
Sy=L(¥i-y* 0. 347988 0. 150749 0. 102989 0. 073809 0. 149503
U=Sy/(N—-1 0. 00351 0. 00307 0. 00210 0. 00150 0. 00305
U 0.0592 0. 0554 0. 0453 0.0387 0. 0552
iU_:/%f@S%) mm +0.0117 40,0157 +0.0129 +0.0110 +0.0157
Confidence 0. 96004 0. 93896 0.91726 0. 96864 0. 86268
limits of mean ~0, 98344 ~0,97036 ~0. 94306 ~0. 99064 ~0. 89408
Coefficient of 6. 09 5. 80 4,87 3.95 6. 28

variation (%)

ol FiHES FHEAE 2do2 vebl 24 Fig 8

s} 7 —_
Table 9ol 4 el whe} o] BHLEETES II3E] —

2% 5, 1, 2, 4, 8¢ JERLOlH, &Rl & ALFS W .

R Aolx & ApBY ES —HTE ¢ 014 . S
8. W{LFFRL MIMSEE 4 MM BLF/RE 1 - ‘

o] wlo]sholl WS B4R MHFERIRERAI A o mpubgt 573 o8 ' o om0

DIAMETER OF YOLK SAC (mm)

% 7bR E7bel W3t wbabslsl s AEHMES WERK
1= FHTY 2R lont, SHEE 4ABEE HEkd Fig. 8. Confidence limits of mean of yolk

"’]‘- o5dl 1, 2, 4, 5, 6fES] MR{LiFRel WEKEY K sac diameter Mylioc macrocephalus
Eibe)l AES Table 10~14¢}F Figs. 9~13¢] el larvae after hatching.
k.

Table 10~146l 4 23 whel o) MEFRY WHEBAGHREEL 3 4 13.71%QEFAY 7%, 3+
79%GEIFHRS 72 $)elm, TH4R.3%=2 £& ERdae & 4 ot = HAEBERY 259 Jre 551>
4>6>2% NEIFRC] Slol A 4] For, ARMFHRE W2 AEEe] Yoh. a3v DIAR =z /)
BfFfael S8t 2BHFRY 2% 2 A8 A e AE viebi a2 gloh

— 242 —



A4 =9 o) (£

Table 10, Initial Survival Rate of Mylio mecrocephalus Larvae (1)

Water condition

ﬁiiﬁiséter Date i‘i:{‘;‘e"‘*d Dissolved
No. % Mean W.T. °C oxygen cc/l
0 13-V, 70 238 100 19.7 6.27
1 14 ~ 235 98, 74 19. 25 6. 31
2 15 ~ 230 96, 64 20.0 6. 48
3 16 ~» 129 92,02 20.1 6. 54
4 17 » 207 86.97 19.75 6.72
5 18 ~» 162 68.07 20.0 6.87
6 19 ~ 89 37. 39 21.4 7.49
7 20 »« 4 1.68 21.1 7.81
Table 11. Initial Survival Rate of Mylio mecrocephelus Larvae (2)
Days after Survived Water condition
hatching Date larvae Dissolve/
No. % Mean W.T. °C oxygen cc/l
0 24-V, 70 248 100 21.25 4,64
1 25 7 225 90.73 21.3 4.63
2 26 ~» 165 66.53 22.05 5.23
3 27~ 91 36. 69 22.55 5,97
4 28 » 81 32,66 22.9 7.21
5 29 » 34 13.71 20. 85 7.29
6 30 ~ 4 1.61 21. 05 7.70

Table 12, Imitial Survival Rate of Mylio macrocephelus Larvae (8)

Days after Qurvived Water condition
hatching Date larvae Dissolved
No. % Mean W.T. °C oxygen cc/!
0 29-V, 70 99 100 20.6
1 30 ~» 94 94,94 21.2
2 31 » 92 92,92 20.7
3 1-VI, 70 92 92. 92 20.9
4 2 2 92 92,92 21.4
5 3 55 55. 55 21.7
6 4 = 2 2.02 22.07
7 5 » 2 2.02 20.0

Table 13, Initial Survival Rate of Mylio mecrocephelus Larvae (5)

Days after Survived Water condition .
hatching Date larvae Dissolved
No. % Mean W.T. °C oxygen cc/l

0 29-V, 70 100 100 20. 83

1 30~ 96 96 20. 33

2 31 » 93 93 20.7

3 1-VI, 70 92 92 20.9

4 2 z 92 92 21.25

6 3 2 79 .19 21.5

6 4 2 22 22 21,75

7 5 +4 2 2 19.9
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Table 14, Initial Survival Rate of Mylio meacrocephelus Larvae (6)

Davs af Survived Water condition
L z:y }S1 after Date larvae Dissolved
atching No. % Mean W.T. °C oxygen ¢c/l
0 1-VI, 70 286 100 21,82 4.68
1 2 7 246 86. 01 21,5 4,09
2 3 7~ 184 64.34 21,92 4.71
3 4 - 139 48. 60 22,95 5,54
4 5 » 113 39.51 21.55 6,57
5 6 ~ 72 25.17 19.6
100 100 1wy
4 6
Y 2 5
3 3 3
= = >
=) 2 o 2
~ 50 o 501 5 50
g ™| g g7
= > >
3 2 | 3
& & 5
= w o
& g &
0+ 0 o —
0 1 2 3 4 5 6 7 O t 2 3 4 5 & 7 0 1 2 3 4 5 6 7
DAYS AFTER HATGHING DAYS AFTER HATCHIG DAYS AFTER HATCHING
(Fig.9) (Fig.11) (Fig. 13)
100 100
5
& 5
3 3
> > . . .
S ol g 5 Figs. 9-13. Initial survival rate of
@ 8 Mylio macrocephalus
§ ; larvae in various days
i i after hatching.
l’.I_J w
g g
0 r y - — 0 T v v T
6 1 2 3 4 5 8 7 61 2 3 4 5 § 7
DAYS AFTER HATCHING DAYS AFTER HATCHING
(Fig.10) (Fig.12)
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HERER RS Aol RIS AR glon, A4 F JA EHIEE /A AR —folch. —fe
2 ZAAEE SAB M B 23 AE %S IR A Se e wlasd, &EEHT
B floz 9o mHERE MR Sl w5 whed Jhe)ch

IR S — AR S AR vl 2 ) 58] o} E BhE gl ot skl 21.5°C ol glol A EEAERUAL Ak
E2(1912), FEF(1969, 1970)5 ¢t @aqt Azt —Fshxnk P bEerk=] S BBl <7k whE ERe Kl Bk
Sk Zolehar A 7hslveh

IRFRel BilEh A1 3= fREB(1912)7F BLERY vbel & obd, FERE 0.75~0.9mm, JHEREK 0.21mmelH], FEF(196, 19700
= WifE 0. 74~0.94mm, JHERIE 0.17~0.23mme} gheh. EE] PET vkl o ahd, L 0.81~0,86mm, i
EREE 0.22mm o] #HS) g B, ol AL FEY WEMES Yazdchd A F—¢ 2718 el Holw. 2oy
e MERSRE % EIEAF 2 ) makeked g el JES IR 58 Wad Ao 0.811mm i sk 349
gBige veb L gl wskd, 58 T Wl As s Ak 44 MET e e Axs 2k oA
= L’%’sﬂﬂﬁﬁoll A BRAIE EHT 2ol JBY REEY S v dA ob XRedx 44, W8
Apolefl = fHfGe] el whe} obE Fe] ohddsb Al ARk

e, 22 (Rikgiel et = Y4} Psewdoscigena crecee (RS, 1960), “wo) Lateolasrax japoiicus (FKFi,1957)
=2 PAfRe] 1.3mm o] Ao =y & JFR A gl e, kel mX| L] Sphyraene pinguis (JEE;, BRH, WH, 1957)
2 AL A Bel vk A4 AL 27091 K 0.69~0.82mmE sFA| L gt o] 2 o] A= B B A
e RS wheb MiRBESE ARl o} Wl Eel obWdst Azl

EiEfaol Bt A = g Eol gle] WMV 2 Bishe BHLEl B FHS 27% L57mme, S/ vk
e 2 b IRl PIE kel A8 BHRS AARA R Thald], L PHIS SbAl ffEA 2 3]
S+ %% Oplegnathus fasciotus(ORFS, 1956)el ol A= MR Fhx MELd Al de AL 24 &5
gk FAolela ¥ & glonk, DI kel o] I, JHERZF SRS Bifiel (ESIT 9l Aol B BelH,
ubo) 2 okel] Platycephelus indicus(#EH, EFF, 19560 RT3 Argyrosomus ergentetus(FEMH, 1956)0] 9Ll A
L Sigkel Kl mn ERE1 W, WS MRS @i IE kel #festa g, gk IIEES gedel fo
Bl gl B A= BOHS - HEEE debdein & 4 ek

Zelan, Repel Ao 4585 oh i (Rl IROA ML sk 2o Eﬁftlﬁ&ﬂl% ! ﬁ?s: 2 ghe] AKidgel o
ok btk 108k el #eidskd JKepoll A BAME 2o® sk BFHEAE St Aol BRI ol T8
L PEMERRS) A%, ML Beol KEECl Theloki 4B HIEE - Higelwn & 4 ﬂp‘r-

fpfbaien BIsH A - KL 9P, KE5(1960)3= 5] FHIY #el ZHEAA IR LAl A3 62% Fl=vl wl
&, FH - el AR Aol 68%E Gglvk. v, PRI ARE sl shiel AX abarsr
{E#S2. Table 4ol 4 viebdl wtef zte] 4labd o] E{LERe] 95% & ebAz, bl oA g 7397 92%E ek
W3 gldwl, o) @l &5 S0 BEAEIS: FEIFERI%C] kel o Aolela A Asle, 59 5@ 5/IF
e el ROl AL medie] Aslz & oo IR FMET 2K R ﬁ;@ﬁﬂﬂ oflgdrete A& ws T

A% 5

4

e

ek Hebd Ao 4% 1 RIS Klco 2 uiled AL £ 9o A7 o8 A SR ok
AR 2R, FA T e el o FHERES Lobd 4 q) wrﬂ Phe KAl S, eluls o)
734 /J\*E‘JOI Gahiel, 2% F Wk 9elAt B AEE e 9t AT 25 e SIS el
e Bl B e SR o2 BE A el A4 ACBn & 4 2orl, sEAs 5t L
el Jio] SEHMRIE Fel bl Aol BERMS BT s KBSl sl ol MINZHE A BT A
s Aol ¢ A3hE A Aolelm 47wk 2 JBY RMET BEA 518 2sl6) @) Ay -
Aol ol NS Sl IS AR ohich S 2ol WA 94 Aelohn A, 1m
A GRSl RMIESE TRAKSL L KIBIRIGRE 4 A2 oh vk el 1, 2, 3 [ e St o] SEpkall el whis
AV S A o MESHA PRIRA A KRR, BE(LAC] (EFR Aol ohdst A zdleh
e, G o GHERIE 2 Table 5 6ol hebed shok el Fokiiol S RHURIR % WAL
SRL 1K0TRE FHOERC] 24.8°C 9ol glen, 26.71°C ¢ A1 PHLIESUAES] A7k Aotk
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2K E ol oA 25.8°C 7t l'”ﬁﬂ:ﬂ Bl gl olm, 28.56°C = fifke] EESl WEES A4 EE
BLE R WHEe] 57%eln she BEE Jebiel, FEHEHEh BALS 4+ EEdn A4, wdelg
raJZK(m"] kel =] 1% 5 & z&'ﬂ}ﬁﬂ Fobzbel whel bRl mid A, Bk BRESE A3 AL P
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FHEERFRY 2Fd WA 484 F&Y A% FES FHfel o9& 73 2 3 Jebllolof gt =
ET7ehx 2@ AR A9k A 3 Jeb L dx, 6EA FRY S IEERY A4 2 HAF
Ak chak 1A (7R A mlo] EAAR fHel L8 glrh o)t 22 AstE B T T JAAE WE
BEFRY 2R b= RS Hfzee —3ER 8 A Zox, Fiffe] & Wz 1 PFRE & Aol &
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o] Ho] glrkx A 7%%5}-

ch-goll BREES Zrlel BN A SEEsE JlikE DR HiFtEel vehd wkel Ro] £Ro] THE MEK
& oAl & hWEBAEAIS —FSA R, o)A S s IIEKe] Mo & A 2 vﬂ&ﬁl% AA s,
134 9] ol o) 6EIH o FAS] AE Bt BESHERE A ded. oA & FRY =27t —
f#iyo = 327 ﬁz‘ﬁﬂcﬂ AA e WA vebd fERelx 4l

Sﬁkﬁ‘%"\ PHERELS B & 28 BRERENA debad EhE /B st
FEERsES S ¢ ﬂ%sﬂ FAsA ZAelch

Lo
-y

tly

e, BE

RS 279 i SA R RIS 2715 A BRE © fPRUES SEE £
RE D A olAE Bl BETRUL A AREDS Fe) (TRl hel 24 A3 2
A AEelehT A4S, ch 2 (9] A ol K S AR enA S AR AR 2o
AL W Oth % BIEAS HHHL ﬁﬂiz—ﬂ F2) MERBC R KBYIED HRA debd Aol 47
EE

el o g3k g8 BHEFRS) ABe] BT FE MR wob Hol® ML H4HA oL EERS W

EERS
HE BEAA PR BUS ERT + dEE BBl ¥ Aoz 445, WHENY A —ERe —
ERAI BT 4+ YES WHETH delokd ¥ Aol

i #

A& Gk TR #i 2 el #ee BES BRE BPsiE oes 2ok

D ZAAEe ZFRIEE T WERE FhAl FWe s BElel SEEREITel, IERL 0.81~0.96mme] W o] =
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2) AT TR TR 3R 504l WLk, MLFRY 271 2K 1.57mm o[, 53] LK
#%e) SEE Eole TR BERARE fFEFY ek

3) AT HAH THMIEY 2sle k/h 2Blo g A4S v, Y 4% FIKE 34 0.811mm, 3o
0.873mmo] 3, KFEPEel] glo}A & 24 0.874mm F o 0.963mmo] o}

4 ZAEL WAL KPRl 78.63~95.19%, /ELIRe] 68.84~74.80%0]H, KEINL At AAdo] Egt
of. welA 288 RIS T mMeEL 79.8%9 ok

5) 2AEe] Wbel LEI WILEEE 20~26°CS Wleln, BKiB AN WLTREBRREES 26 71~
28.56°C Rijtgo] tt.

6) AT BLFRY 2R Bty WITHMARE o FA %, XEFHEE 1.976~2.225mme] W eo]=l,
PEFRAE 1.526~1.9mme] Hlo vk

) ZAE LR FIEEL 0.878~0.979mm 2] M $jo)c}.
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EXPLANATION OF PLATES

PLATE I

Fig. A. Fertilized egg.

Fig. B. 2-cell stage, 1 hour after insemination.

Fig. C. 4-cell stage, 1 hour and 50 minutes.

Fig. D. 8-cell stage, 2 hours and 25 minutes.

Fig. E. 16-cell stage, 2 hours 50 minutes.

Fig. F. 32-cell stage, 3 hours 20 minutes.

Fig. G. Morula stage, 7 hours 20 minutes.

Fig. H. The blastodisc had grown over about three-fourths of the yolk sphere. 13 hours 40 minutes.

Fig. 1. Early stage of the head formatoin. 15 hours 15 minutes.

Fig. J. Kupffer’s vesicle, optic vesicle and myotome appear. 20 hours 50 minutes.

Fig. K. 12-13 myotome stage, formation of eye lens and greyish brown pigments scattered on the margin
of embryonic body. Black and yellowish pigments appear on the oil globules. Developmental stages of
the tail, 26 hours.

Fig. 1.. Formation of auditory vesicle and heart. 30 hours.

PLATE TI

Fig. M. Hatched larva, 1.57 mm in total length. The embryo has 22 somites. 35 hours 50 minutes after
insemination.

Fig. N. Larva, 24 hours after batching, Yolk sac absorbed one half; alimentary canal and pectoral fin
formation.

Fig. O. Larva, 52 hours 30 minutes after hatching. Yolk sac absorbed one fifth, mouth opened. Noticed
a large amount of black pigments scattered on the middle of the caudal region.

Fig. P. Larva, 118 hours after hatching. Yolk sac is situated before the digestive canal, jaw bone and

opercle formation, complete formation of liver, stomach and intestine.
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