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Experimental evaluation of the effects
of dumped bauxite residue (red mud) on marine phytoplankton*

Shigemi SUZUKI** and Tokimi TsSuUjiTA***

Abstract: Experiments were carried out to know the effects of bauxite residue (red mud)
dumped in the sea on the activity of phytoplankton. The diatom Skeletonema costatum
(GREVILLE) was cultured in the media with 6 different concentrations of red mud; O (control),
1, 5, 10, 50 and 100 mg//. The number of cells, chlorophyll @ and ATP were measured
as indices of the diatom growth. The growth curves of S. costatum showed the same pattern
in all the media. The period of logarithmic growth was 3 days in the media of 0—10mg//,
but it was 4 days in the media of 50 and 100 mg//. The growth constant was 0.47—0.68
for cell number (Keei1), 0.46—0.57 for chlorophyll @ (Ken1) and 0.39—0.54 for ATP (Kare).
It is considered from the analyses of chlorophyll @ and ATP contents in the cell that the
decrease of light intensity due to the addition of red mud influences the growth of phyto-
plankton. However, within the low concentration range of red mud as measured in the
dumping experiments in the sea the effects of red mud are regared to be not influential on

the growth of marine phytoplankton.
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Growth in cell numbers of Skeleto nema
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costatum in the media with various

concentrations of red mud. A, Omg/l (control); B, 1 mg/l/; C, 5mg/l; D, 10mg/l;

E, 50mg/l; and F, 100 mg/l.
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Fig. 2. Growth in chlorophyll a of Skeleto nema costatum in the media with various
concentrations of red mud. A, O0mg/! (cotrol); B, 1mg/l; C, 5mg/l; D, 10mg/l;
E, 50 mg//; and F, 100 mg//.
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Fig. 3. Growth in ATP of Skeletonema costatum in the media with various concent-
rations of red mud. A, O0mg/l (control); B, 1mg/l; C, 5mg/l; D, 10mg/l; E, 50
mg/l; and F, 100 mg/l. :
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Fig. 4. Changes in chlorophyll @ content per cell of Skeletonema
costatum in the media with various concentrations of red mud.
A, 0mg/! (control); B, 1mg/l; C, 5mg/l; D, 10mg/l; E, 50

mg/l; and F, 100 mg/!.
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Fig. 5. Changes in ATP content per cell of Skeletonema costatum

in the media with various concentrations of red mud. A, 0mg//
(control); B, 1mg/l; C, 5mg/l; D, 10mg/l; E, 50 mg//; and

F, 100 mg/!.
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Table 1. Effects of various concentrations of
red mud on the growth constant K of Skelez-
onema costatum in logarithmic growth phase.
Keei1 is for cell numbers, Ken1 is for chlorophyll
a and Karp is for ATP. Relative values are
shown in parentheses,

Conc. of
red mud Keel: Keni Karp
(mg/D)
0  0.68 (100.0) 0.56 (100.0) 0.48 (100.0)
1 0.62 (91.2) 0.49 ( 87.5) 0.42 ( 87.5)
5 0.62 ( 91.2) 0.57 (101.8) 0.49 (102.1)
10 0.55 ( 80.9) 0.44 ( 78.6) 0.54 (112.1)
50  0.53 (77.9) 0.46 ( 82.1) 0.52 (108.3)
100 0.47 ( 69.1) 0.48 ( 85.7) 0.39 ( 81.3)
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