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Influences of High Temperature and Residual Chlorine

on the Marine Planktonic Larvae

Kazutsugu HIRAYAMA and Reijiro HIRANO

Increased utilization of sea water for cooling purpose in electricity generat-
ing industry and in other industrial processes has made it necessary to
consider the biological influences of its effluents on marine life in the adjacent
area. Hence, as the direct influences of the effluents, the lethal points of
high temperature and residual chlorine for marine planktonic larvae in various
exposure periods were studied.

The experiments against high temperature were performed with the purple
sea urckin (Awnthocidavies crassipina) larvae in early stage (2—4 cells), blastula
stage and pluteus stage, with the rock barnacle (Balanus amphitvite albicostatus)
larvae in nauplius stage, and with the oyster (Crassostrea gigas) larvae in
blastula stage. The lethal influences of residual chlorine on the blue mussele
(mytilus edulis) in early stage (2—4 cells) and trochophore stage were studied
in detail in relation to the exposure periods.

Results obtained are as follows.

1) As shown in Table 3, early stage larvae of the purple sea urckin have the
least tolerance to high temperature among the examined larval animals. They
cannot survive the treatment at the temperature of 33°C for 20 minutes.
Nauplius II larvae of the rock barnacle have the most tolerance to high
temperature being able to tolerate 40 minutes’ treatment at 40°C.

2) TLm (median tolerance limit) of chlorine for the blue mussele larvae for 5
and 10 minutes exposure periods are shown in Fig. 1.

The 10 min-TLm values for early stage larvae (2—4 cells) and for trocho-
phore stage larvae and the 5 min-TLm value for early stage larvae are shown
as 1.15, 1.31 and 1.21 ppm., respectively. The differences among these
values are minimal. However, the 5 min-TLm value for trochophore stage
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larvae, 2.37 ppm. is consideiably high as compared with the other TLm values.

Accordingly, it is clear that within 5 min exposure period, the blue mussele
larvae in late stage become more tolerate to chlorine along with the larval
development.

These results suggest that within the extent of this experimental studty,
heated effluents in electricity generating industry facing the open sea may
not bring at least the direct influences on marine planktonic larvae in the
vicinity on account of their rapid diffusion.
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Table 1. Number of deaths in 20 individuals sampled randomly from
the purple sea urckin larvae exposed to high temperature.

W 33°C | 35°C 37°C | 39°C 40°C 42°C
™~ Stage
Exposure\ E E B B P E B P P
period(min).
0% 1 0 o* 0* 20 20 19 20
10
0 0 0 0 0 20 20 20 20
19 20 0 0% 5k 20 20 20 20
20
20 20 0 0 4 20 20 20 20
20 20 0 1% 19 20 20 20 20
30
20 20 0 2 18 20 20 20 20
20 20 0 18 20 20 20 20 20
40
20 20 1 19 20 20 20 20 20
E ; Early stage (2—4 cells) * Development delayed
B ; Blastula stage *#*  Inactive
P ; Pluteus stage
Table 2. Number of deaths in 20 individuals sampled randomly from the rock

barnacle larvae and oyster exposed to high temperature,

w 31°C { 40°C [ 42°C | 43°C | 45°C
Species
Exposure OB OB BN OB BN BN
period (min.)
0 0 0 18 0* 0
10
0 0 0 19 0 0
Q 1 0 20 0% 0
20
0 0 0 18 0 0
0 0 0 20 0 20
30
0 1 0 20 Q 20
0 2 0 20 19 20
40
0 1 0 20 19 20

OB ; Blastula stage of oyster larvae
BN ;5 Nauplius II stage of the rock barnacle larvae
* Intermittent movement
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c) % #H F (Crassostvea gigas)
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Table 3. Lethal high temperature for marine planktonic larvae.
=<——___ Exposure ‘
\w 10 min. 20 min. 30 min. 40 min.
Species Stage

?;ﬁli’ Stage | 33°C~40°C 33°C <33°C <33°C
Pgﬂgnsea Blastula stage | 37°C~40°C | 37°C~40°C | 37°C~40°C 371°C
Pluteus stage 40°C 39°C~40°C 39°C <39°C
Rock Nauplius II o o o o
barnacle stage >45°C >45°C 43°C~45°C 43°C
Oyster Blastula stage 42°C 42°C 40°C~42°C | 40°C~42°C
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Table 4. Number of deaths in 20 individuals sampled randomly from the blue
mussele larvea exposed to the water containing chlorine of various

concentration.

Early stage (2—4 cells)

Exposure period; 5 min.

Exposure period; 10 min.

Concontration of | wumber | Gopeendstonof | Number
of of

Cepomure  exposure | deaths | Dol Qe ce | deaths
0 0 0 0 0 0
0.14 - 0.11 0 0.18 0.18 0
0.21 0.21 0 0.28 0.21 0
0.77 0.67 2 0.71 0.71 3
0.99 0.88 2 1.02 0.92 4
1.45 1.45 16 1.03 1.03 4
2.51 2.51 20 1.42 1.39 18
2.58 2.55 20

Trochophore stage

Exposure period; 5 min.

Exposure period; 10 min.

Soncentration of | Number | Sopeentrafonof | Number
of of

ouposure enposure | deaths | DEO o Cleture | deaths
0 0 0 0 0 0
0.32 0.32 0 0.18 0.14 0
0.64 0.64 0 0.28 0.25 0
1.17 1.17 2 0.67 0.50 2
1.52 1.52 4 1.34 0.85 4
2.30 2.30 9 1.59 1.59 18
3.36 3.19 20 2.30 2.30 20
2.69 2.69 20
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Fig. 1. Estimation of TLm of chlorine for the larvae of the blue mussele by
straight-line graphical interpolation.

bircles and triangles represent the experiments by 5 min. exposure and by 10 min.
exposure, respectively. Open and closed figures represent the experiments with
larvae in early stage (2—4 cells) and in trochophore stage, respectively.
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