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This study was done to research the effects of temperature on biological evaluation of seawater quality using
gametes, embryos and early development system of seaurchin species, Hemicentrotus pulcherrimus, Anthocidaris

crassispina and Scaphechinus brevis.

As the result of performing effects of temperature on early embryo development, the conditions of appropriate
temperature on formation of normal pluteus were appropriate at 5-16'C for H. pulcherrimus, 8-20C for A.

crassispina, 12-20C for S. brevis.

The conditions of optimum temperature on biological evaluation were 16°C for H. pulcherrimus and 20C for A

crassispina and S. brevis.
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Embryos, Hemicentrotus pulcherrimus, Anthocidaris crassispina, Scaphechinus brevis
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Table 1. Effect of temperature on the time or the reative developmental velocity for Anthocidaris crassispina
embryos to arrive each developmental stage Numbers indicate times (minutes) taken for 50% of the
embryos to arrive at each stage. Each number is the average * standard error for separate three

experiments. N.C: non-cleavage

Temperature (C)

5 3 12 16 20 24 28

Stage

2-Cell 250+10 18010 12010 70+5 60+5 60+5 60£5
4-Cell 320+10 230+10 190+10 160+10 12010 110£5 90+5
8-Cell NC 400+10 30020 260+ 10 220£10 170+10 11010
16-Cell NC 65020 52020 410x10 360+20 310+10 180+20
Morula N.C 1000+50 89040 78030 680+30 580+20 29020
Blastrula N.C 220050 170040 1100+30 99040 84030 510£20
Gastrula N.C 380050 2900 £50 2100£30 168040 1200+30 800+30
Pluteus NC 6300+50 5900+50 390040 286050 200040 1500450
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Table 2. Effect of temperature on the time or the reative developmental velocity for Hemicentrotus pulcherrimus
embryos to arrive each developmental stage Numbers indicate times (minutes) taken for 50% of the
embryos to arrive at each stage. Each number is the average * standard error for separate three experiments.

Temperature(C)
5 8 12 16 20 24 28

Stage

2cell 370+10 340%10 160£10 110£10 70+5 60+5 50+5
4cell 740+20 65010 230+10 16010 120+10 90+5 6015
8cell 1250+20 106040 36030 25030 185+10 130+10 80+10
16cell 164020 1400£50 550+40 410+30 310+30 190+10 110+20
Morula 264040 180050 770+£40 630+40 550+30 250+20 160+20
Blastrula 3140+60 2500 +50 130040 108050 850+40 410+30 260+20
Gastrula 4340+60 3900+50 2400+50 1960+50 1580 +40 75030 480+30
Pluteus 700060 590050 450050 3860+50 284050 1400 +40 940+30

Table 3. Effect of temperature on the time or the reative developmental velocity for Scaphechinus brevis embryos to
arrive each developmental stage Numbers indicate times (minutes) taken for 50% of the embryos to arrive at
each stage. Each number is the average T standard error for separate three experiments. N.C : non-cleavage

Temperature (C)

5 8 12 16 20 24 28
Stage
2cell N.C 35010 170£10 N0+10 60x5 505 505
4cell NC 75010 230+10 10010 11010 80+5H 60t5
Beell NC 1060+20 350=10 210%10 145+10 110+10 80+10
16cell N.C 1200+50 450+20 3710+10 20010 130+10 10020
Morula N.C 1600£50 730+40 790+30 250+30 18010 12020
Blastrula NC 210050 1100£40 1200+30 45040 310+20 250+20
Gastrula N.C N.C 240050 1960+30 780+40 650+30 450+30
Pluteus N.C NC 4500£50 2500+40 143050 1200140 92030
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