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FE: YR HEIEL O EMELR (E30°15' N 121°27") (5 IR 6 ( Periophthalmus modestus ) 47 T B HH KR
AEFIRI R B BEIE o SRR A ARG X B 3 (F) g 10432 ~2 978 R, -3 1 998 i ; 44 K AH X B34
(F) ] 36 ~62 hi/mm, -3 45 Ki/mm; {5 A X B5 7 (Fy) 2l 528 ~ 1 530 Fi/g, V-3 864 Hi/g(n =
83) . Mt iRTEHR (GSI) K 8.47% ~25.39% , V-3 14.49% (n =83) ;i i GSI 4 0. 10% ~0.57% ,
¥10.25% (n=76) . #ik 0y AR R UTHERGE MO, A RE 22,0948 (0.42 £0. 01 ) mm (n =500) ; 52 K
G AR BRI, K42 (0. 75 £0. 02) mm, 48 4% (0. 56 0. 03) mm, K48 42 F 4] 0. 74 £ 0. 03 (n =300) ;3245 U9 Ay 35
H OGP, REIE T s Wk AERAR PR, IRIG R E W X 40 29 SR B EIAH, 76 (27 £0.5)°C (#h B 10 I
pH 7.8 0.3 &4, 405 124. 13 h 7 47 0, BT %5 (9 B X 3 351,34 h-C H BT 4 K (2. 17 =
0.09)mm(n=9) ,#MELEFEE, MEEMEERETCTER, RIEARKERERIE, 03K (154.33 +
5.87)W/min(n =20) . S E&MT , WIIGAT M B RE 9 B 46 1 ( Brachionus plicanilis) 3 & % 23 d, 3 ~
4 d IR T S RN, AR W7 d S EHES TR, S R AL d B, BT R
Ak, BEAME I E, B B G 15 d i, R A B 0523 d W, R EEEE SRR T o0 e BRAE — I BB 4L
HAbFEETIE . AT B P BB T WA SE T w0, 56— s A ik 5 ~7 d i
T 18, 85 A w0 ) HE PR7E 20 ~ 23 d R AR A .
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Reproductive Characteristics, Embryonic and Post-embryonic

Development of Periophthalmus modestus from Qiantang River Estuary
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Abstract: This paper describes the reproductive characteristics, embryonic and post-embryonic development of
Mudskipper ( Periophthalmus modestus) from Qiantang River Estuary (E 30°15", N 121°27"). Fertilized eggs
were obtained through a semi-dry artificial fertilization method and were cultured in constant temperature in
seawater with weak aeration. Embryonic development of mudskipper was characterized by continual
viviperception. The results indicated that the individual absolute fecundity ( ') ranged from 1 432 to 2 978

eggs, with an average of 1 998 eggs (n =83). The individual relative fecundity per millimeter ( F|) ranged
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from 36 to 62 eggs (average 45 eggs) and the individual relative fecundity per gram ( Fy ) ranged from 528 to
1 530 eggs (average 864 eggs) (n =83). The Gonadosomatic Indexes ( GSI) for females and males were
8.47% - 25.39% (average 14.49% , n = 83) and 0.10% - 0.57% ( average 0.25% , n = 76),
respectively. The fertilized eggs were demersal with adhesive filaments and elliptical in shape (0. 75 £0. 02 mm
and 0. 56 +0. 03 mm in long-axis and short-axis diameter, respectively, n =300). At the water temperature of
27 £0.5%C, salinity of 10 and pH of 7.8 + 0.3, the embryonic development required 124.13 h and the
accumulated temperature was up to 3 351.51 h-°C. Before the larvae were hatched, the organs had already
differentiated normally, such as distinct gut, visible anus, air bladder elliptical in shape, and melanophore of
eyes. The heart rate could be up to 154.33 +5. 87 per minute (n =20). Newly hatched larvae (2.17 +0.09
mm in total length, n =9) possessed a yolk sac (0.98 - 1. 87 mm in diameter, n =9). The larvae completely
absorbed the yolk and started feeding at the third to fourth day after hatching at the water temperature of 27 +
0.5°C ; eleven days after hatching, the tail notochord of larvae became askew up; the upper and lower jaw teeth
occurred at eleven and fifteen days after hatching, respectively; twenty-three days after hatching, all fins except
the first dorsal fin had been formed. At the whole course, the larvae were feeding on rotifers ( Brachionus
plicatilis) with the size 0. 038 —0. 074 mm. There were two death peaks, the first was five to seven days after
hatching, which was caused by the inability of larvae to eat food, and the second was twenty to twenty-three
days after hatching, which was caused by failure of the larvae in the period of metamorphosis to adapt to their
environment and the lack of suitable food.

Key words: Fecundity; Embryonic development; Post-embryonic development; Mudskipper ( Periophthalmus

modestus) ; Qiantang River Estuary

5L Uk #1288 (Mudskippers ) J& 1] DL 15 (8] 2
K R ER AT B —HE /DAL 26, 2 5 TP
RV P B B ORE VR B R AT R ORI
(Nelson 2006) , 75 v [¥ 73415 F ) 1 75 22 ¥ Y
T Ml DX (LU FR S5 2008 ) o i £ 2S5
J& T 59 H ( Perciformes ) ¥ ;2 ffi B} ( Gobiidae ) ,
A4 Jm 31 Fh, o v R AR
( Periophthalmus ) 18 # ( Nelson 2006, Jaafar et
al. 2008) .14 74t )& ( Periophthalmodon )3 F
(Murdy 1989 ) | K 3 i 1 J& ( Boleophthalmus )
6 Fli ( Murdy 1989, Polear et al. 2013) ¥ #f 4
£ )& (Scartelaos)4 F (Murdy 1989) , H[EILAH
3@ 6 F, Horb g ik o | a0 ok 3 F, B IR M
( Periophthalmus modestus ) | 4§ & 3 4 4 ( P.
GUNPNEE - S O
magnuspinnatus ) ( £ 1F ¥y & 2006, {f I % &
2008 ) . 5HRYR f8 S 3 [ I E R O o UL Y
TR A D RAT AR 5 1 B K BRIRRE 1), W 1 2
PR 1 5 245 AT B B A7 T T A R R 1
Yo Z2 R D5 T EL AT AR H R T I 1 M
IR ZEOCTE TR 78 A ) (LI Rk 45 2008 )

argentilineatus )

VT ARk, i T OB ) T 2 T & T B 3 il
DA R i i 75 G, (045 33004 0 RO 1 2 PR 58 H 45 ™
SN S 190 i B R <l R e o A S B e
(BAE IR 1963) 47 K2 (lkebe et al. 1996) I
A2 3% H2 (Baeck et al. 2008 ) 1Y AH I N 25, 1M 4 T
HEGH Y FMBER D . ASCHEAIEST T
TR B R AR AR R T AR, O L E A
O A AL il 1) BB LR W 2 R

1 MRSk

L1 SE#FR 2012 45 7 JJ I S039AT fa 75 4
B, NER YT O B 5 (E 30°15, N 121°
27" ) MR R, PR B IRMER OEE R
U B ARAE S 2 g0 £, B R TR 1 em  HR
9 ~ 12 FIZK &K 22 ~27°C #Y 45 c¢cm x 60 cm ¥
B b, BB ON A 20 . B IR A B0 vk i
PRy, W g A8 Sl (W) AL 2 d
100% e /K —K o

1.2 ZHEAMWE EIIPEKLF R (OP R
T DR E B e ) 1 83 M, ] T
e, MEgREanek K hE L
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N JE K B (somatic weight, W) Fl4: I & ( gonad
weight, W) SE58 AR . MR LE X BEAE T % ) &
IBORE ¥, BIVRE BL A BN L A9 L P LS R R Y
(0.05 £0.01) g 4 fir , T+ ECHT HORE & b 78 3 51
HWURL A4 A2 TR BRI RS o AH S A8 B 03 5824 5
TR B T (F) = (IIRLEL/ B A 5P 8
) x B R KA XS BIH T (F)) = F/RK
PREE A X B8 ) (Fy ) = F/Wg; PR 1K 45 45
( gonadosomatic indexes, GSI) =W /W,

1.3 ANI®EAZE EERAKTFREGME,E
JE G 2 B A R BT R (luteinizing hormone
releasing hormone analogue 2, LHRH-A, ) F1 A\ 4§
L AL IR 1% & (human chorionic gonadotropin ,
HCG) ., 43 & M fa S5 1 51 0.2 wg LHRH-A, F
20 TU HCG ,24 h J5 7 5) 20 TU HCG, 7 M £ i
P78 2 WS I, ME A S 20 U HCG, 2
24 h ke kK B R AR AT Tk AT
N o SR JE B 52K I 2 HOE A T 4 Y 8% 57 L
RO KB N T K B e A 5

1.4 BRRREBERE KWEAZHK PR E; 5%
I (4 A5 7 L, 454> 15 5% LAY 320K B9 29 2 200
KL ) TBCAE I 0 7K v B B TR, B AR AR
kKT (27 £0.5)°C (L B 10 fi1 pH 7.8 =+
0.3, JI Olympus IX71 f8] '8 2 3l B2 %) I Jify 2 17
HELERMEAA IR, Y 50% /320K B0 B A
B H R AR, R E Z A EA T %A T
1 — B BRI R — & B B B iR dh i e A [E]
B IF I o 30 SRR IG & B RIS e SRR AE o R IR 1Y
B2 %0k M Olympus DP2-BSW 5] & 3 #r K
PRI, & E Y IR SRR AE A0 23 SR L O AR
S5 (1988) YTk, K AR (h-C) = Hi 38 K i
x K H WA,

1.5 BEXBEUE KB ENFakEis
96 L B IS GL T, W FR7K IR (27 £0.5) C , #h fiE
10,pH 8.3 +0. 4 JKI&# 4 =6 mg/L, I8 J& #
9 12D 12N G IRR A O (297 +12) Ix, WIIHAT
14 % /NBR B ( Chlorella vulgaris) 182 (K M B
3 ( Chaetoceros muelleri) W 35 1) #8 4 & BB 45
( Brachionus plicatilis ) % W&, 7H B M 2% & R
30 ~ 50 /ml, FMEMH K 6 ~7 K/d, R H

NIKON SMZ1500 #1 Olympus SZX16 %I & i 4%
X AFHE 0 B HEAT WS, RO 4R 9 e, TR
AR E B 3 S SRR, [F] i 34T B
(DEIENE

2 4iREr

2.1 3EAH WEMMF Hh1432~2978 ki, F
¥91998 $is F, H 36 ~62 ki/mm, F-14 45 %/
mm; F K 528 ~ 1 530 ki/g, V-1 864 ki/g(n =
83), M GSI K 8.47% ~ 25.39% , V- 1
14.49% (n = 83); M fa GSI K 0.10% ~
0.57% , -4 0.25% (n =76) ., V 114 1 24 0
HseEE, RERIE, TOME, BAT R 22 B v 4
55,0042 (0.42 £0.01)mm(n =500) ,

2.2 BERREE KN WKEZMHERIE,
K42 (0.75 £ 0.02) mm, %5 4% (0.56 = 0.03)
mm , K5 7% 54 0. 74 £0. 03 (n =300) ; 52 45
YR A s B O, IR EHIE T sh Wl , A 58 e Bk
[

2.2.1 DPEE ZHEZ0.83 h, IR E
T BT BE f 23 2490, IR 45 20 498 1 2 3855 Y
IPRER RN AR, 1 RIS R
& F BBk, USSP 256 0.3 ~0.4 h i
71 RGN 4 4 M1, 4 B 43 24 3% 8 BBk
AR 516 2 HT 10T, 23 24 48 B HE 5 F 46 A8 B0 5 i A
32 YA S, A R AR 22 R AR K (T
1~7),

2.2.2 BB ZHIEZ94.23 h AR
99, e o3 SLERTE MR B T A 5 X 4, HAA %y
WK 3 B4R K i 1) 3 B4R A Be B ). 0
R T ah Wk, LUS Bl & WS 45 240 A 1y ik — 25
AN BB AR R (] 1:8 ~9)

2.2.3 BB ZAER298.20 h 3 AR
BB CE LI N, A IR B,
T B EARY 12 &b, R EREE
(K 1:10 ~12),

2.2.4 MM B ZHE 2 12,62 h ik A4
Y1 Il N T (NI 7 T e Y L o
& o TR FIE US43 0 1T 70 2 W R B R, A
A W TE G A B, B & R B AR BIER A,
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i ¥4 Aok 28 0 G A T AR A5 I T AT UL o B B R
AT 88 43 T8 A8 B D B AR B B A B AR /N, 2
K2y 14.16 h Jg IRFLE A (& 1:13)

2.2.5 ZEIRMHE ZHKJE %2 15.00 h &
WL, EE PRI 4 ~6 XL (B 1:14)
KA 21,18 h BAF B P Op B4 (I 1:15)
Bl A e 2F I M ,22. 02 h 7 BB 2R 19 i 3R 2 4
5% B F RECR B 5 R ED R R BB B . 2
J&i 26. 88 h, H- 4 Py B AN T K e i B
AL, NEEIE ., 5ZH5 )5 30.05 h, A] LLA 2] ik
PRAT B S 0 Bk 3h (IR T:16) , Bl A B[] 14 4
B, Wk S AR b, [ B R 350 Mot 5 O 4 A 1 R A
MR K, 2K S 32,37 h WA B AR

o ZHEG 42.47 b WAE PR T 4, R O
GERN LT A0 MW o B 5 T o i i 5 R B52 1 4
(ERR 1:18 ~19)

2.2.6 AR B SZHE)E 115.24 h R HEA
th R B, R R A2 B B S iR L 2 B K
A B R O A T, AT O BRI BGA
(154.33 £5.87) R/min(n =20) , ¥ £ 6 1L W
POEPERA . BREE DURR K i B0 3K, i 68 i 6 4
wERIEIE L R, i AR R T B Sk 3 e
SCRB R, P B0 e (R IR A AR R R R IR
R 2GS 12413 h 29 50% 94~ HY
ZAE T 152,42 h 2 90% WA RIE . IRBG &
BEFIEIL,

x1 BREMNEBREERE
Table 1 The embryo development stage of the Periophthalmus modestus

A e (h)

R (hC)

AT IA Time after T#éiﬂj- 1 ( h) Accumulated FEIRR I
Development stage . Duration time Plate [
fertilization temperature

Z K50 Fertilized egg 0 0.57 0

JR#LTE B Blastodisc 0.57 0.26 15.39

2 4N 3) 2-cell stage 0.83 0.59 22.41 1
4 A 4-cell stage 1.42 0. 45 38. 34 2
8 Y g 1] 8-cell stage 1.87 0.38 50. 49 3
16 41 g1 16-cell stage 2.25 0.45 60. 75 4
32 4 fL Y] 32-cell stage 2.71 0. 46 73.17 5
64 4N 13 64-cell stage 3.15 0.72 85.05 6
FH LI Morula stage 3.87 0.36 104. 49 7
E ALY High blastula stage 4.23 1.83 114. 21 8
K% R Low blastula stage 6.06 2.14 163. 62 9
J5 i B 4] Early gastrula stage 8.20 3.16 221.40 10
JE 7 ] Middle gastrula stage 11.36 0. 80 306. 72 11
J5 7 i3] Late gastrula stage 12. 16 0. 46 328.32 12
M2 Y] Neurula stage 12. 62 1.54 340. 74 13
WRFL %] 4] 1 Blastopore closure 14. 16 0.84 382.32

AR TE i Embryo formation 15.00 2.85 405. 00 14
A P Eye sac formation 17.85 0.33 481.95

o5 [ H B Kupffer’ s appearance 18.18 3.00 490. 86

FE 23 Tail bud appearance 21.18 0.84 571. 86 15
HEFE 1 P Fin fold stage 22.02 2.01 594. 54

T 2% 4 Otocyst stage 24.03 2.85 648. 81

HA 1P Otoliths appearance 26. 88 3.17 725.76

L5 3] Heart beating 30. 05 2.32 811.35 16
1% % 8 B Intestinal canal formation 32.37 10. 10 873.99

1L & 16 25 # Blood circulation 42.47 7.98 1 146. 69

fife £ J5L BE #H Pectoral fin appearance 50. 45 19. 55 1362.15 17
o Melanophore appearance 70. 00 9.83 1 890. 00 18
@4 1 Air bladder formation 79. 83 35.41 2 155.41 19
FF LRI IE start hatch 115.24 8.89 3111.48

% 4 Hatch larva 124.13 28.29 3 351.51 20
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2.3 RHMBEEAECRE WA (E L),
2K (2,17 £0.09) mm, B} i ¢ 5 B BRE , #12
90.98 ~1.87 mm, fafRICEAEY, YL H]E,
ALITRT UL, LAOR B4 R 5 55 . 5 BERY M6 B8 FE AN
B B AR T i — A, 5 BB s b e L, I B
s T o e 53, JHALAE B, AT e
i o SRR A R, BT KRS TA) BRI Bl
e sh 2K, BA 855 10 Ba 1.

L d g (B :2) , R iifrf, 21K (2. 41 «
0.03) mm, BP ¥ % 47 /N, 2 12 4 0. 13 ~
0.39 mm, FA8 5K IF , 8T B, 47 0 n] 4 K B[R]

4 d (B :3) A JF B, 21K (2.43
+0.07) mm, BPEEELWI, HFHUEE N
KR, EEWEIE KB E AR KK FEAEK
e B, B B R R .

7di (K M:4),4K(2.98£0.09) mm,
MREk A By RHES T AL I R A
OB R, A 2 AL

11 d (K 0:5),2KH4(3.53+£0.07) mm,
frfo B R 0GB Ea i B 5 BREE — 15
BE AN, £5 B B O T 0 B Ak o 1 . BRI, R A
K, B RBRAREm, B ARRNBRAR
BEa RRTIR R E AR MM, SRR,

15 d & (K 11:6) , 24K K (4.58 £0.10) mm,
A B A

19 d 1% (I 11:7) , 2K HK(5.78 £0.14) mm,
TRVH &0, 58 5500 1, 75 68 538 g g
FETS R AW L) N i i SR R AR A

e
23 d % (E 1:8),4K H#(6.38 +0.13) mm,
MUK, BB R B 508 IR — 17 6840 K
BT IR, LM aREES £ (£ 2),
WLEE e B AT fOAEAE PN PE T S 0, 38 —
HMITEM AL IS 1 5 ~ 7 d3 58 A AE AL S
20 ~23 d,

3 i

3.1 HEARBMEENSE MO0 EHEKKE
1 288 A 2o i b R B N R B TR Y, AR
GETH ) o M R b B E ) 0 AR bR (B4 PR
1995) . AWK, FR AWM F PN
1998 i, W AR T R B 5 ik £ (735 2 746 ki)
(A K &F 4% 2012) AL R R 5 3% 1 (B
dussumieri) (372 371 %7) (Hoda 1986) , B i
TR Al (O3 7 293 ALl 12 600 i) (5K
HK & 1990, %25 1996 ) Fi A 5 ik a1 (P
barbarus) (14 12 175 %i) (King et al. 2001) ,
5OH b uF g8 M 2K, o3 B E IR R f
( Synechogobius ommaturus ) ( F & 18 065 ~
24 607 %7, F, fy 84 ~ 88 ki/mm, F, N 157 ~
488 Ki/g) (1% W 45 2004 ) 4 4 AF IR fi
( Tridentiger trigonocephalus) ( F -1 12 689 ki,
F 34207 fi/mm, F o SFH) 3 240 ki/g) (AL
45 2008 ) FH L, B0 0 e X B ) g 3
BN,

AP ERIE RO WA & I (P RS
1 g 3 7 B 2 T R O A2 oK B AR T

2 HREBEFENESHFE(nm,n=9)

Table 2 The morphological characters of larvae in Periophthalmus modestus

 a=ling 2K BHREK =1 g A2 Gl
Development stage Total length Notochord length Body height Mouth cleft Eye diameter Plate I
FIAF A 0 d larvae 2.17 £0.09 2.02 +0. 04 0. 45 +0. 005 0.17 +0. 003 0.19 +0. 005 1
1 dfff 1 d larvae 2.41 +£0.03 2.29 +£0.02 0.45 +0.015 0. 18 0. 002 0.20 0. 009 2
4 d ff 4 d larvae 2.43 +0.06 2.29 +£0.02 0.48 +0.012 0.18 +0. 003 0.21 +0. 007 3
7 d ¥ 7 d larvae 2.97 +0. 05 2.57 +0.04 0.56 +0.015 0.21 +0. 006 0.24 +0.009 4
11 dff£ 11 d larvae 3.53+0.07 3.04 +£0.07 0.63 £0.014 0.23 +0. 009 0.28 +0.012 5
15 d 711 15 d larvae 4.58 £0. 10 3.76 £0. 07 0.67 +0.012 0.26 +0.011 0.29 +0.014 6
19 d f£4f1 19 d larvae 5.78 +0. 14 4.06 +0. 16 0.68 +0.011 0.36 +0.015 0.38 +0.015 7
23 d i1 23 d larvae 6.39 +0. 13 4.67 £0. 13 0.72 £0.014 0.50 +0.012 0.43 +0. 023 8
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T 1Y B BREE, SUBULE b sl A Al oK A= 2R )
AR AR £, DT 2 /8 0 B2 K B I A7 T RS TR G
TR A SR kXS R, BT ORI TE TR
TEASSZORT 00 K 2 A T
3.2 BREHERATER @MEXNTRHX
7 I [A] A AR UL 2 i 0 R A BRI iR K 75 R BR 5
RS fm] gk B9 (B 4% B 1995) o R f0 7
Kk 26.5 ~29. 0°C i 25 87. 58 h [l 25007 thi A7 1
(LT3 M 25 1988) , Jir s AR O 2 320. 87 ~
2 539.82 h-C  REE IR M 7K IR 27.0°C, 4
JE 10 Z5 P8R, 320K B1 00F S A7 0 55 22 158,77 h,
R R IA 4 286.79 h-C (JB K474 2012),
A S WG W ST AE R R, R TR (27.0
0.5)CERJE 10 4T, Wb 124. 13 h, fir 55
AR 3 351,51 h-C o [ J Ay 55 % £ R fig 3
U TE AL BOR B0 E R 25 5, AT AR 5 H
B A R /N ARH O, AR IR 5 F R £ n 2 B B A2 A
H7(0.42 £0.01) mm, I 3 /N T K6 5004 11 g
PO AN 1.72 ~2.33 mm (JH KEF4 2012)
ANa] AL B AP SR SE R B A '
TRE WA T AIE . M ( Tanichthys albonubes) Jig
8 JFFLTEREIL G 20 ~24 h AR A F AR &k,
WA BE 30 (BR B A S 2004 ), & A 6
( Oplegnathus fasciatus ) ¥ W41 0 € 3 B %) && R
AR ERF ELTT 4 d A (02 A A5 2008)
R B S £ B BB © OB A, A B R R
It BEECIE N, WA 1 ] 80 T oK b, R4
JRT B O ZE AT 38 283 YR/min A2 A7 (] R &F 4
2012) , AWFFEERM], #iR A NS E R EFE
B, CI0 U 68 e 45 45 5, HLIRIS A K it
B R UL, B AT 0 9 3 Rk (154 =
5.87) R/ min ZE 47 o BRI 1Y & I (8] X IR
3 1 S1EF A 238 0 R AT B AT S )52 ), {ELRH XS
9835 1Y 4% B R F R EE AR 0 2 TR R
) AT 0 5T B 0 T 3l BE ) AR K,
3X g I A A T S TR 1 M ) 22 B
PR T A A7 B
3.3 HREBENBEELZERHS MM ENA
T S0 R A A A T R A 28 1 T A SRR (R
B 1991) o A ST K B, A 3 TR 00 15 5% o

LR N TR TR =1 e R A w3 i
IAEWFACSS 1Y S ~7 d, g % e AT 11 O B 9 1 i
TR o X — I B AT R QA K i R A A A
PR IR 2 TH B o o v 1 AL, X 7 HL A O £ 3
WAT UG (SR HK S5 1988) , AL, 454 3
T AT 0 P B R WSO RS SR R R
TEAT AL 55 2 ~ 3 d ol i B i 4% My 42 38
b B R e O PEORE, A5 A £ RE IDUR I i A
PR S R [e) P R A X — BRI

TR RIS AP RE B R U B EH KR,
e — M REE IS T 98 0.2 ~ 0.5 5 R 42 1
TR (B4 PR 1991) o ARWFFE KRB, 3R 0T 1
HERfFAa4AeK 2.41 ~2.43 mm, 1245 0. 18
mm Z& 47, IR 0. 038 ~ 0. 074 mm $i £ 14 #8 4%
R B e TE N AT B T R L, R BT
A R 5e A IR A s AR AT A0 T 1 1R
AT

PR S BT g AR AL S
20 ~23 d, I3 O A £ KA R B i Uk
X 38 W o) KR AV ) @ A7 A8 X 38 o B,
TR AT R F A B 45 0 kA 4 BRI A2 AL
Vi 22 B AR SRR A 0 28 G R s v £ (5K K
&5 1988) A2 W5 & 5 ( Cynoglossus semilaevis)
(U7 % 5645 2004 ) 45 4% Hh SLAT £ )5 0 8% & o 2
S SET R A . K, 7 S0 07 £0 728 25 1)
], 07 AR 4f LA T o0 FLAE BRARAE SR ALE B IR E
TG K R, A2 A FHTAR) 58 128 25 3 72

2 % X #t
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Explanation of Plate I

The embryonic development of Periophthalmus modestus

1. 2-cell stage (—:2 cell); 2. 4-cell stage; 3. 8-cell stage; 4. 16-cell stage; 5. 32-cell stage; 6. 64-cell stage; 7. Morula stage;
8. High blastula stage; 9. Low blastula stage; 10. Early gastrula stage; 11. Middle gastrula stage; 12. Late gastrula stage; 13. Neurula
stage (— :yolk plug); 14. Embryo formation (— :embryo) ; 15. Tail bud appearance (— :tail bud) ; 16. Heart beating; 17. Pectoral fin
appearance (— :pectoral fin) ;18. Melanophore appearance 19. Air bladder formation; 20. Hatch larva. All of the photos are magnified by

40 times under a microscope.
= hig I 5% BA

SR IR R K H R
L0 dfffi; 2. 1 dfFf(— onfrmmonss); 3. 4 dfffi; 4 7 dfffa; 50 11 dfffa (- oR BAHEE B, RS8R 5
6. 15 dfffa(—on E R FR) s 7. 19 d 765 8. 23 dfffa,

Explanation of Plate 1I

The early post-embryonic development of Periophthalmus modestus
1. 0 d larva after hatching (LAH); 2. 1 d LAH (—.yolk sac); 3. 4 d LAH; 4. 7 d LAH; 5. 11 d LAH (— :the tail notochord askew
up); 6. 15 d LAH (— :the jaw teeth ); 7. 19 d LAH; 8. 23 d LAH.
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