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Functional evaluation for granulated blast furnace slag based on the settlement of planktonic

larvae of Japanese Littleneck Clam (Ruditapes philippinarum)

HONDA Y oshito™*, | SIDA M otoo**, | EDA Kiichi**, TAKEDA K azuya™*
Y AMAGUCHI Y asuyuki*?, and SUZUKI T eruaki**

Abstract : The possibility of using granulated blast furnace slag was investigated in the present study,
because in the near future it may become more difficult to obtain marine sand on a massive scale.
Granulated blast furnace slag is a by-product from the manufacturing of iron. It can act as an dternative
material to marine sand for constructing artificial tidal flats and shallows. These studies were conducted in
a 30L tanks for short-term experiment (28 days and 46 days after hatching) and long-term experiment (295
days). The effect of five kinds of granulated blast furnace dag, including mixture by natural sand was
assessed on larval settlement, post-settlement survival of the Japanese Littleneck Clam, Ruditapes
philippinarum. The effects were compared to five different kinds of natural sand. In the short-term
experiment, there was significant correlation in the larval settlement and post-settlement survival of
Ruditapes philippinarum between the granulated blast furnace slag group and the natural sand group. On
the other hand, a higher larval settlement and post-settlement surviva of juveniles was observed in the
large-sized granulated blast furnace slag compared to the natural sand. In the long-term experiment, there
was no significant difference in the growth of juveniles. From the results of these two experiments, the
possibility to used the granulated blast furnace slag as an alternative material to marine sand was
suggested.
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Table 1. Chemical composition of granulated blast furnace slag

constituent CaO SO, FeO MgO AlLO; S  MnO
% 410 334 04 60 145 10 07

(Natural sand group) (Slag group)
Ds00.19 0.3 065 095 1.2 :049 065 0.72 0.73 0.8 (mm)
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M Clay + Silt (<0.075mm) [ Fine sand (0.075-0.425mm)
N Coarse sand (0.425-2mm) B Fine gravel (2-4.75mm)
Medium gravel (4.75-19mm)

Fig.1 Grain size compositions and Median diameter (Ds)
of each construction material. NA, NB, NC, ND and
NE are natural sands, SS and SL are granulated blast
furnace slags. SSN50 is the mixture having the ratio
of SSto ND is 1:1. SLN75 is the mixture having the
ratio of SL to ND is 3:1. SLN50 is the mixture
having theratio of SL toND is 1:1.
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Fig2 Reation to the shel length to the density of
settlement larvae settled on each construction
materia. Upper figure shows result on 28 days
after hatching (experiment 1), lower figure shows
result on 46 days after hatching (experiment I7).
M arks shows, @, naturd sand; A, slag done; A,
slag mixed with natura sand (ND).
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Fig3 Rdation to the density of surviving juveniles to
the density of settlement larvae settled on each
construction material. Upper figure shows result
on 28 days after hatching(experiment 1), lower
figure shows result on 46 days after hatching
(experiment T ). M arks shows, @, naturd sand;
A, slag done A, slag mixed with natura sand
(ND).
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Fig4 Density of survivingjuveniles settled on each construction material. Left figure () show the mean density of surviving
juveniles settled on slag group (S and natura sand group (N), and the density for each construction materia. (S) shows
the mean and standard deviation on slaggroup (SS SL, SSN50, SLN75, SLN50), and (N) shows the mean and standarc
deviation on natura sand group (NA, NB, NC, ND, NE). The dotted lines show mean vaue in each group. Vauesiir
ND are the average of 2 (experiment 1) and 4 (experiment I1 ), and SL is the average of 3. Verticd bars in ND and L
indicate the ranges in density of surviving juveniles. Right figure (b) show the density of surviving juveniles for eact
construction materia based on grain size. M arks shows, @, naturd sand; A, slagaone; A, slagmixed with natura sanc

(ND).
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