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Effect of herbivorous snails feeding on mortality in the early life stage
of juvenile Sargassum patens
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Abstract

The feeding by snails on juvenile seaweed contributes to the decline of seaweed beds; however, few studies
have investigated the feeding pressure of snails on juvenile Sargassum species. In this study, we investigated
the effects of snail feeding pressure on the mortality rate of Sargassum species at an early life stage. A water-
tank experiment was conducted using four snail species (Turbo sazae, Tegula pfeifferi carpenteri, Astralium
haematragum and Cantharidus japonicus) and Sargassum patens to clarify these effects. Our results
demonstrated that the feeding pressure of snails on juvenile S. patens differed among snail species. Among
the four species, 7. sazae exerted the strongest pressure, consuming most of the juvenile sargassums by the
end of the experiment. For T pfeifferi carpenteri, the number of juvenile sargassums also significantly
decreased compared to the control site. In contrast, for A. haematragum and C. japonicus, the number of
juvenile sargassums did not significantly decrease compared to that at the control site. These results can serve
as a basis for prioritizing the prevention and removal of specific snail species in the conservation of
Sargassum seaweed beds mainly composed of S. patens and will contribute to the efficient implementation
of seaweed bed conservation activities.

Key words: feeding pressure; Sargassum patens; snails; water-tank experiment
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Fig. 1. Location of Awashima island and
sampling area.
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Table 1. Summary of experimental condition.

Number of juveniles on

Wet wesli(a) the panel at the start of

Shell height (mm)

: : o Mean number  of the snail in cage of the snail in cage :
Frpriment Experiment Spec1f:§ name Replication i the experiment
start date of snail in cage number
(S.D.) mean mean mean
. S.D. . S.D. . S.D.
(min - max) (min - max) (min - max)
4968
None (control) 3 - - - - - (3460 - 5867) 1241
. Jul 18, Omphalius 6.3 20.7 4013
B 2019 pleifferi carpenteri . @6-85 1 200-2190 0 (ass-sgee) 1764
Astralium 6.4 20.8 3967
haematragum . . (44-9.1) i (18.2-22.7) =t (3137 - 4393) e
1374
None (control) 6 - - - - - (738 - 2601) 441
Jul 12 T 28.2 1531
) 3 %
Exp. 2 2023 Turbo sazae 1 (58-8.7) 0.9 (260 -309) 2.5 (899 - 2146) 447
Cantharidus 46 541 0.7 1230
3
Jjaponicus ) 1) (3.7-5.8) 07 03-1.7) ad (794 - 1887) e
(a) |Treatment cage Control cage

Juvenile seaweed Juvenile seaweed

=

anel

Plastic net cage

Plastic net cage

(b) Filtered seawater | Experiment tank |

v Treatment or control cage

o A
I
0000
00000

Fig. 2. Schematic diagram of the experiment and a photo of the experimental tank.
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Fig. 3. Changes in the water temperature in the tank
during the experiments. Closed circles and solid lines
represent raw data and daily average water
temperature, respectively. The dashed lines indicate
periods of missing data.
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Table 2. Estimated mean values and standard error of
parameters in the full model.
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Table 3. Summary of results in each partial F test.

; Parameter  Estimated Standard

Species name
name mean value  error
None (control) a 0.270 0.027
Turbo sazae bl 0.707 0.382
Omphalius pfeifferi carpenteri b2 0.402 0.063
Astralium haematragum b3 0.042 0.050
Cantharidus japonicus b4 -0.156 0.076
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