BIOASSAY DATA FOR MARINE POLLUTION USING SEA
URCHIN EGGS, 1971

In 1971, nine experiments for biological assay were made using sea urchin eggs
to measure marine pollution around the Seto Marine Biological Laboratory.
I. Winter season, February 25. Eggs of Hemicentrotus pulcherrimus (A. Acassiz) were
used, see Table 1.
II. Spring season, March 26. Eggs of Hemicentrotus pulcherrimus were used, see Table
2.
III. Summer season, five experiments were made in June-early September, using
Anthocidaris crassispina (A. Acassiz) eggs.

1. June 12, see Table 3. 2. July 10, see Table 4.

3. July 20, see Table 5. 4. August 18, see Table 6.

5. September 4, see Table 7.
IV. Autumn season, two experiments were made in November and early December,
with eggs of Psedocentrotus depressus (A. Acassiz).

I.. November 4, see Table 8. 2. December 4, see Table 9. (Notes common to
all tables: “Time of observation*’’ shows the time after insemination; No. 1 to No. 3
are batch numbers of eggs; the maturing states of gonads are given as nearly ripe

+(+), ripe + +, nearly full ripe + + (+), full ripe + + +.)
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Table 1.

Results of the Feb. 25 experiment with eggs of Hemicentrotus pulcherrimus. Wind: 0. Test water temperature: 17.5°C (warmed).

. Running sea water of Water from open sea Water from land Sea water from
Indicatory states Tl.me* of observ- | laboratory side of Hatakejima side of Hatakejima Tsunashirazu cove
ation No.1 | No.2 | No.3 | | N | r ‘ [
No L [ ¥2 | No.1 | No.2 | No.3 | No.1 | No.2 | No.3 | No.l | No.2 | No.3
formation of hr. min. % %, % % % % % % % % % %
fertilization 0:03 999 | 982 | 998 | 998 | 98.1 | 99.8 | 998 | 979 | 99.6 | 997 | 97.2 | 99.6
membrane : . . . . . . . . . . . .
i
one cell 02 | 42| 09 | 03 | 35 27| o7 | 47| 31| 10| 98| 54
two cells 1:30 99.8 93.7 98.8 99.7 94.7 96.2 99.1 92.9 95.7 98.5 85.0 92.4
multi-cells |
(polyspermy) 0.0 2.1 0.3 0.0 ! 18 | L1 0.2 2.4 1.2 0.5 5.2 | 2.2
permanent ‘ ‘
blastula, 0.2 0.2 0.1 ’ 0.1 0.2 0.2 l 0.3 0.4 0.4 ! 0.4 | 0.5 0.8
gastrula 24:00 998 | 99.8 | 99.7 ; 99.8 | 90.8 f 99.7 } 99.6 ! 99.4 | 99.3 [ 99.4 [ 99.1 | 99.0
exogastrula 0.0 j 0.0 r 02 | 01 | 00 ’ 0.1 J 0.1 [ 0.2 ‘ 0.3 ‘ 0.2 [ 04 | 02
Table 2. Results of the Mar. 26 experiment with eggs of Hemicentrotus pulcherrimus. Wind: NW 1. Test water temperature: 16°C.
) Running sea water of Water from open sea Water from land Sea water from
Indi Time of observ- laboratory side of Hatakejima side of Hatakejima Tsunsahirazu cove
ndicatory states con*
ation No.1 | No.2 | No.3 i J
I Iy i P No. 1 “ No.2 | No.3 | No.1 | No.2 | No.3 | No.l | No.2 ,‘ No. 3
formation of hr. min. % % % % % % % % A % o 7
fertilization ,
0:03 98.3 99.4 92.8 98.1 98.1 91.0 98.3 97.3 90.7 97.7 96.8 90.5
membrane
Il
one cell 2.1 0.7 8.4 1 2.9 2.6 9.1 3.0 3.1 14.6 3.5 ‘ 4.5 ! 15.2
| ] ‘
two cells 2:00 978 | 99.2 | 914 | 971 | 973 | 908 | 970 | 9.7 | 83 | 9.3 ’ 95.1 r 84.5
| !
multi-cells |
(polyspermy) 0.1 0.1 0.2 ‘ 0.0 P01 0.1 0.0 0.2 0.1 0.2 0.4 1 0.3
permanent | | J
perman o1 | 02 | o1 o1 o1 | o2 or] 03| oz] o2 02| o3
|
gastrula 36:00 99.9 99.8 99.8 ‘ 99.9 | 99.7 | 99.8 99.8 99.6 99.6 99.6 99.8 [ 99.5
exogastrula 00 | 00 o0l 00 02 00 | o1 | 01| 02| 02| o0 |02
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Table 3. Results of the June 12 experiment with eggs of Anthocidaris crassispina. Wind: NS 1. Test water temperature: 25°C.
) Running sea water of Water from open sea Water from land Sea water from
. . Time of observ- | laboratory side of Hatakejima side of Hatakejima Tsunashirazu cove
Indicatory states -
ation No.1 | No.2 | No. 3 ‘ ‘

T+t +p i ,_N_O‘_l., No.2 | No.3 | No.1 | No.2 ! No.3 | No.l | No.2 | No.3
formation of hr. min. % % % % % % % % % % % %
fertilization 0:03 99.1 | 995 | 99.8 | 978 | 994 | 99.8 | 98.2 | 99.0 | 99.4 | 98.1 | 98.7 | 99.0
membrane I
one cell 40 | 34| 26| 48 ! 39 | 32 ‘ 6.2 i 53 | 37 | 65 ‘ 84 | 80

| I i

two cells 1:00 9.0 | 966 | 97.1 | 9.1 | 9.1 | 966 ‘ 935 | 945 | 961 | 931 | 914 | 918
multi-cells [ 00 | 00 | 03 | o1 | 00| 02| 03| 02 | 02| 04 | 02| 02
(polyspermy) | | 1

permanent 0.8 ‘ 0.7 0.3 06 | 07 ‘ 0.5 1 0.9 0.8 0.7 1.2 0.9 0.9
blastula |

gastrula 17:00 99.2 99.2 99.7 99.4 i 99.3 99.4 98.9 99.1 99.2 98.5 989 | 98.9
exogastrula 0.0 | 0.1 \ 0.0 g 00 | 00 | o1 | o2 | o1 | o1 ] o3| o2 02

Table 4. Results of the July 10 experiment with eggs of Anthocidaris crassispina. Wind: 0. Test water temperature: 27°C.

. Running sea water of Water from open sea Water from land Sea water from
. Time of observ- | laboratory side of Hatakejima side of Hatakejima Tsunashirazu cove

Indicatory states ton®

ation No. 1 No.2 | No. 3

ot B2 | N No.1\No.2}No.3 No. 1 No.2‘No.3 No. 1 No.2JN0.3
formation of hr. min. % % %, % % % % % % % % %
fertilization 0:03 98.1 | 97.2 | 989 | 984 | 975 | 98.2 | 969 | 962 | 97.1 | 951 | 943 | 96.7
membrane I
one cell 6.2 ‘ 75 | 2.1 ‘ 64 | 8.1 \ 3.1 l 9.2 | 94 1 8.7 } 9.5 \ 12 | 102
two cells 1:00 937 | 925 | 97.9 l 936 | 91.8 | 969 | 907 | 904 | 904 | 898 | 875 | 886
multi-cells 0.1 0.0 \ 0.0 0.0 0.1 ‘ 0.0 0.1 0.2 0.9 0.7 1.3 1.2
(polyspermy)
permanent | ‘ \ 1
perman, r 1.7 1.8 1.5 1.5 17| 13 1.8 1.9 1.9 2.1 28 | 22
|

gastrula 12:00 982 | 982 ‘ 98.5 ] 98.5 | 98.2 | 987 | 980 | 979 ‘ 98.0 | 97.7 } 974 | 97.6
exogastrula 01 | 00 ‘ 0.0 { 0.0 | 0.1 ‘ 0.0 } 0.2 \ 0.2 ‘ 0.1 ’ 0.2 l 03 | 02
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Table 5. Results of the July 20 experiment with eggs of Anthocidaris crassispina. Wind: 0. Test water temperature: 26°C.

. Running sea water of Water from open sea Water from land Sea water from
. Time of observ- | laboratory side of Hatakejima side of Hatakejima Tsunashirazu cove
Indicatory states -
ation No.1 | No.2 | No. 3 I ‘ ' f

o et NS Ne 1| N2 [ No.3 | No.1 | No.2 | No.3 | No.1 | No.2 | No.3
formation of hr. min. %! %, % %] % A % % % o % %
fertilization 0:03 80.3 | 994 | 843 | 934 | 995 | 872 | 87.3 | 985 | 812 | 8.5 | 96.2 | 77.1
membrane ’

|
one cell 14.8 1.6 18.5 ; 12.5 2.1 17.4 14.6 4.8 19.2 17.3 9.2 22.8
two cells 1:00 85.2 98.1 81.2 87.2 97.5 82.3 84.1 93.8 78.4 81.2 88.4 75.1
multi-cells 00 | 03| 03| 03| 04| 03| 13| 14| 24| 15| 24| 21
(polyspermy)
permanent 05 | 04 | 04 | 04| 04| 02| 03| 04| 06| 05| 06 | 07
blastula -
gastrula 15:00 99.5 | 99.5 1 99.6 | 99.6 | 99.5 | 99.6 | 99.7 | 995 | 99.2 | 99.4 / 99.2 | 99.1
exogastrula 00 | o1 ‘ 0.0 ’ 0.0 j 0.1 02 | 00 } 0.1 02 | o1 j 02 | 02
Table 6. Results of the Aug. 18 experiment with eggs of Anthocidaris crassispina. Wind: 0. Test water temperature: 26°C.
. Running sea water of Water from open sea Water from land Sea water from
. Time of observ- | laboratory side of Hatakejima side of Hatakejima Tsunashirazu cove
Indicatory states tion®
ation No.1 | No.2 | No. 3 )

B | 4 4 No.1 | No.2 | No.3 | No.! I No.2 | No.3 | No.1 | No.2 | No. 3
formation of hr. min. %1 %, %, % % % %] % A % 7 %
fertilization 0:03 90.3 | 973 | 989 | 9Ll | 98.1 | 983 | 89.3 | 9.1 | 973 | 879 | 956 | 96.1

_membranc i |
one cell 15.9 4.1 2.2 I 15.3 [‘ 4.3 2.5 16.2 5.9 2.8 16.9 5.8 4.7
two cells 0:50 84.1 95.9 97.8 ’ 84.7 } 95.6 97.5 83.8 93.9 97.1 83.0 94.1 95.2
multi-cells 00 | 00 | 00| 00| o1 ] 00| 00| o2| 01| o1 o1 o1
(polyspermy) | | '
permanent 04 | 03 | 02 |03 | o1 | 02| 05| 03| 04| 05| 06| o4
blastula
gastrula 17:00 99.6 ‘ 99.7 99.8 99.7 99.9 99.8 99.5 99.7 99.6 99.5 99.4 99.6
exogastrula 0.0 { 00 | 00 | 00 0.0 ’ 00 | 00| 00 ] 00 00 | 00 l 0.0
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Table 7.

Results of the Sept. 4 experiment with eggs of Anthocidaris crassispina. Wind: 0. Test water temperature: 25°C.

. Running sea water of Water from open sea Water from land Sea water from
. Time of observ- laboratory side of Hatakejima side of Hatakejima Tsunashirazu cove
Indicatory states -
1
anon No.1 4+ ~ No.2 4+ | No.l No. 2 No. 1 No. 2 No. 1 No. 2
formation of hr. min. % % % % % | % % %
fertilization 0:03 99.3 97.3 99.4 97.1 95.4 95.2 94,1 94.3
membrane ) -
one cell 1.3 ‘ 3.2 2.1 3.5 5.7 6.6 6.5 \ 7.9
two cells 1.00 98.7 ] 96.8 97.9 96.5 94.2 93.2 93.3 91.9
multi-cells
e ) 0.0 ) 0.0 0.0 0.0 0.1 0.2 0.2 02
permanent 0.5 ] 16 0.7 1.7 1.0 2.5 1.3 2.8
blastula - ] I D
gastrula 15.00 99.5 l 98.3 ’ 99.3 1 98.3 98.9 97.3 98.5 L 97.1
exogastrula 0.0 { 01 | 00 . 0.0 0.1 0.2 0.2 \ 0.1

Table 8. Results of the Nov. 4 experiment with eggs of Hemicentrotus depressus. Wind: 0. Test water temperature: 20°C.

) Running sea water of Water from open sea Water from land l Sea water from
Indi Time of observ- | laboratory side of Hatakejima side of Hatakejima Tsunashirazu cove
ndicatory states ok
ation No.1 | No.2 | No.3 i k - ; \ !

TR il i No.1 | No.2 | No.3 | No.1 | No.2 | No,‘?) No. 1 | No.2 VNO. 3 ‘
formation of hr. min. % % % % % % % % % % % %
fertilization 0:03 865 | 932 | 90.3 | 91.0 | 940 | 915 | 85.1 | 927 | 90.1 | 832 | 913 | 902
membrane : . . . . . . 1] . . . . .
one cell 14.0 6.9 10.3 11.6 6.4 9.5 15.1 5 8.5 j 10.5 16.2 9.0 11.0
two cells 1:20 85.2 92.9 89.5 } 87.9 93.5 90.3 843 913 89.2 82.9 90.6 88.7
multi-cells |
e 08 | 02| 02| o5 | or| 02| 06| 02| 03| 09 o4 |03
permanent
blastula 0.8 0.2 0.6 0.6 0.2 0.5 0.7 1 0.7 0.7 i 1.0 0.7 1.0
gastrula 20:00 99.2 99.8 99.3 99.4 99.8 99.5 ‘ 99.2 1 99.3 99.1 98.8 99.2 98.7
exogastrula 00 | 00 | 01 00| 00| 00| o1 | 00| 02| o2 o X
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Table 9.

|
!

i

Running sea water of

Results of the Dec. 4 experiment with eggs of Hemicentrotus depressus. Wind: 0. Test water temperature: 18°C.

Water from open sea

Water from land

Sea water from

. Time of observ- laboratory iside of Hatakejima side of Hatakejima Tsunashirazu cove

Indicatory states .
t;
ation No.l ++ | No.2 ++ | No.l No. 2 No. 1 No. 2 No. 1 No. 2
" formation of \‘- hr. min. % % | % % 1 % \ % % | %
fertilization .
fertilizatior 0:03 87.2 89.3 87.4 89.5 87.1 88.3 87.0 87.4
one cell 13.0 10.8 12.8 10.6 ~ 13.0 12.6 ‘ 13.1 . 12.8
two cells 1:30 86.9 89.1 87.1 89.4 ] 87.0 87.3 ) 86.7 [ 87.1
multi-cells |
1 . 1 0.0 ] . 1 ‘ . .

o) 0 0.1 0 0.0 0 02 | ol
permanent
perman 0.1 ! 0.2 0.1 o1 | o 02 | 02 } 0.3
gastrula 22:00 %9 | 908 99.9 9.9 | 999 %8 | 997 | 997
exogastrula 0.0 ‘ 0.0 0.0 00 | 00 0.0 J 0.1 / 0.0

(444





