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Halichoeres poecilopterus during Development
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Abstract

Effects of short-term thermal shock on the developmental fish eggs were investigated using the

wrasse Halichoeres poecilopterus (Japanese name: Kyusen).

An average of 28 (ranging from 20 to 69)

eggs was exposed to 9 test temperatures (At=7~15°C) for 15 min at 25 different stages from shortly
after fertilization until hatching, and returned immediately to the initial incubation temperature (23.0 %

0.2°C), nearly equal to the value at fertilization.

From the results of hatching rate, the median hatch-

able shock temperature (MHST) was calculated for both total and viable hatch at every tested stage.
Both MHSTs depended on the developmental stage at the time of the shock, and were lower at

the early cleavage and blastopre closing stages than at any of the others.

Namely, the eggs at these

two stages were the most susceptible to the short-term thermal shock.
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Table 1. The percentages of total (TH) and viable hatch (VH), and the median hatchable shock temeratures

Developmental stages Age*? Control*

30 318 32(9)

No. features ) TH VH TH VH TH VH TH VH
1 1-cell 0.5 1000 98.8 90.5 90.5 33.0 22.0 0.0 0.0
2 16-cell 1.5 100.0 100.0 93.8 93.8 100.0 100.0 0.0 0.0
3 Early morula 2.5 100.0 100.0 97.6 95.1 95.8 91.7 69.5 28.8
4 Late morula 3.5 96.9 9.9 — — — — 97.1  97.1
5 Early brastula 4.5 100.0 100.0 — — — — 100.0 100.0
6 Middle brastula 5.5 95.7 87.0 — — - — 100.0 100.0
7 Late brastula 6 94.7  94.7 — - — - 100.0  96.3
8 2 6.5 160.0  9%.0 — - — — 93.3  93.3
9 ” 7 100.0 100.0  — — — — 100.0  100.0

10 v 7.5 96.0 96.0 — - — — 100.0 9.7

11 Early gastrula 8 97.7 95.3 — — - - 100.0  100.0

12 7 8.5 93.8 8.5 — — — — 100.0  88.9

13 v 9. 100.0 985.0 — - — —  100.0 93.3

14 4 9.5 100.0 100.0 — — — — 9.7 85.0

15 Middle gastrula 10 100.0  100.0 — - -— — 160.0  95.0

16 ” 10.5 100.0  93.3 — - — - 100.0  100.0

17 4 11 100.0  95.7 — — — —_ 160.0  89.5

18 Late gastrula 11.5 97.6 97.6 — — — — 92.9 8.7

19 Embryo appeared 12 95.5 90.9 — - — - 95.1  95.1

20 Optic vesicles 12.5 100.0 100.0 — — - — 100.0  87.5

21 Blastopore closing 14 100.0  96.4 — — — —_ 96.0  96.0

22 Blastopore closed 16 100.0  95.7 — — — — 90.5 90.5

23 Body pigmented 20.5 100,06 86.7 — - — - 100.0  95.7

24 Heart beat began 22 100.0  97.1 — - — - 100.0 97.7

25 Just before hatch 24 100.0  9L.7 — -— — — 100.0  87.5

*1 Deta at 38°C (At=15°C) are omitted because no egg hatched.

*2 Hours after fertilization. *° Incubation
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(MHST) of H. poecilopterus eggs which received a 15-min thermal shock at different developmental stages*!

Test temperature (At*") °C

MHSTs at every stage

33 10) 34 (A 35 (12) 36 (13) 37 (14)

TH VH TH VH TH VH TH VH TH VH TH (At) VH (A0
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 30.7 (7.5 30.5 (7.5
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 31.5 (&5 315 (85
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 32.4 (94 31.8 (87
80.6 36.1 17.5 5.8 0.0 0.0 0.0 0.0 0.0 0.0 335 (10.5) 32.7 (9.7
9.7 9.7 95.8 87.5 21.4 0.0 0.0 0.0 0.0 0.0 34.6 (11.6) 34.6 (11.6)
100.0 100.0 100.0 92.3 75.0 75.0 0.0 0.0 0.0 0.0 35.4 (12.4) 35.3 (12.3)
96.8 93.5 95.0 95.0 96.4 750 0.0 0.0 0.0 0.0 356 (12.6) 354 (2.4
100.0 90.5 92.3 8.6 944 T77.8 0.0 0.0 0.0 0.0 366 (12.5) 354 (2.4
100.0 100.0 100.0 75.0 948 741 11.0 0.0 0.0 0.0 355 (12.5) 35.2 (12.2)
100.0 100.0 80.0 73.3 9.7 73.9 167 0.0 0.0 0.0 355 (12,5 35.3 (12.3)
100.0  96.6 100.0 96.7 8.7 62.3 167 0.0 0.0 0.0 355 (12.5) 35.2 (12.2)
100.0  71.4 97.4 895 97.9 77.1 1.5 0.0 0.0 0.0 355 (12.5) 35.5 (12.9)
100.0 100.0 840 80.0 92.9 78.6 7.7 0.0 0.0 0.0 35.4 (12.4) 35.3 (12.3)
100.0  90.6 95.8 958 96.3 77.8 0.0 0.0 0.0 0.0 35.5 (12.5) 355 (12.5)
100.0 8.0 100.0 95.8 9.7 50.0 23.1 0.0 0.0 0.0 35.6 (12.6) 350 (12.0
100.0 96.6 97.0 87.9 100.0 75.8 40.0 0.0 0.0 0.0 359 (12.9 354 (dz.49
100.0 92,3 100.0 93.3 90.9 636 77.8 111 0.0 0.0 36.5 (13.5) 35.Z2 (12.2)
100.0  94.1 100.0 8.0 8.7 643 3.8 0.0 0.0 0.0 3.7 (12.7) 35.2 (12.2)
100.0 981 92.9 881 55.0 25.6 2.6 0.0 0.0 0.0 351 (12.1) 34.5 (1.5
93.5 90.3 650 60.0 40.0 5.0 0.0 0.0 0.0 0.0 34.6 (11.6) 34.2 (1.2
63.6 47.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 33.3 0.3y 33.0 (10.0)
100.0  96.0 100.0 8.2 100.0 66.7 16.7 0.0 0.0 0.0 35.5 (12.5) 35.3 (12.3)
100.0 100.0 100.0 80.0 100.0 8.7 94.1 69.4 941 235 37.5 (14.5) 36.5 (13.5)
1000 97.7 100.0 95.2 100.0 714 100.0 52.2 100.0 27.3 37.5 (14.5) 37.5 (I13.7)
100.0 92,5 100.0 90.0 100.0 82.9 100.0 68.4 944 556 37.6 (14.6) 37.2 (14.2)

temperature of 23.0%0. 2°C.

#4 At shows the value avove the control temperature.
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Fig. 1.
H. poecilopterus eggs during development.
(23.0°C).
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