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The Sea-snail That Avoids Seawater

The Effects of Environmental Factors on the Behavior of Echinolittorina radiata
Yuki Asai and Rintaro Yano Advisor: Kyoko Doi
Hyogo Prefectural Sanda Shounkan Senior High School

Echinolittorina radiata

The sea-snails Echinolittorina radiata are known to avoid @ i /
-

E.Radiata are
found here

seawater and prefer living in the splash zone. In our
preliminary experiments, we observed that when placed on a
dry Petri dish with seawater dripped over them, the sea-snails > .
actively avoided the seawater and moved to a drier area. Littorinidae

Figh Tide Line

T A family of sea-snail
ObJ ectives distributed on reefs
This study aims to understand the reasons and mechanisms  above the intertidal
behind this behavior exhibited by E.radiata. zone around the world

What this study reveals 3ﬁAmong the componentsdof seaw|$t|er, Na“dare ,

. " effective in activating E. radiata, while K* and Ca? are
1. Eradiata avoids but needs seawater. effective in deactivating and cloging the lid.
2. The reason E.radiata avoids seawater is to escape

predators. 4. E. radiata alter its behavior toward seawater,

depending on the population density.

Quadrat | B 2-1) closed- active 007k
i : : 7 different solutions were dripped on a closed

=T R [y Secos snail with the lid open. Then the snail *” i
g 1 4 was observed to see if it became active ¢+
E within 5 minutes. This experiment was ;.

= % .. . .+.  conductedwith15 snails.

. : T e *MgCI2 results in the graph above show that
2 the snails which became active closed the lid

active

f 100.0 10:00 againafter 5 minutes.
i m 10: .
z ™ tde ol e | | 2-2) active= closed =1 active
g 00 14:00 The reverse experiment to experiment U
3 tde level 3%cm 2-1) was conducted with 10 snails. w{ closed
4 sections were set up every 5m 2 400 o
s 1
::?dm zﬂo‘e q‘s,;“:éc(ﬁsee:;:: E:,d‘% % 20 I Nat is effective inactivating E. radiata,
16) were set for each 4 section. _g. 0.0 while.K' a_nd Ca* are _effectiv_ein frosh  artificial artificial N
Population density was © Sec. | Sec.ll Sec.li Sec.lV fﬁﬂdwattmg :Im'l t(llos;:g‘li"_ei:'d-t b
< ; n seawater, Na* has the highes !
gmmr;%hf;%r:dg: emberol POPU|at|°n Density above Sea Level concentration. In comparison, the B0
(September 2,2023) concentrations of K* and Ca®* are Percentage of Snails with

extremely low. Therefore, in seawater,
thereis no effectof K* and Ca?*.

Changed Status

artificial seawater

containing
el Experiment 3 C =

— W arunaan seawater

s " diluted to 50% 3-1) Vertical Movement i w [
seawater of 20 snails were placed in of seawater to see how ]
% Koshienhama far they would rise. The results showed a !
2 maximum rise of 117 cm. "
0 et fresh water 3-2) Horizontal Movement
0012345678910 (g 9 snails were placed on the horizontal floor. Jr—
: Re:fttirc])nship t'::,etwe?n tirrlne i Eﬂ:ﬁaﬁﬁ;";‘f&mma DRSSt SeC oM
an e number of snails tha . = e
:s::éhﬁso?iimgdn;;ﬁnﬁtr;mﬁ:g;(: came out of the solution Eradiata can move either vertically or
sohitions. ‘The time It took for-the snall horizontally, independent of gravity. [—
to eme. ol thel ol ol ® And In experiment 3-1), many snails remained 3 3 ;
measuredrge This experiment was in the seawater, this suggests that E.radiata (the number of snats)
; LR : may alter its behavior depending on the Vertical Horizontal
conducted with 10 snails. relationship between individual snails.
Thais clavigera are considered predators ‘1 . .
of E.radiata. 26 T. clavigera were placed . m Experiment 4
'}

“artificial seawater containing T. | 100mL seawater. The number of snails oUto  coawater in bottle with one and five

in 500 mL of artificial seawater for 24 1
hours, and the seawater was used as 2 Snails were placed in a bottle filled with  after o minutes, all snails exited the
clavigera extract” in the experiment. | | of the seawater was counted every minutes.  ..ijs And as population density

ol .
: [ e T —————T— The number of snails in the bottle was varied  ,creased. the proportion of snails
These results suggest that E. radiata i o £ to determine the relationship between Exmngth;,seaw':te?ﬁecreased_

g;gldsr‘:a%};f‘tsﬂpto ;ﬁg;‘ Pfi‘-‘:?:‘ggé The number of snails that population density and behavior.

pressure and snail behavior cannot be ca.metOUt of solution within 5
determined from these results. minutes

Experiment 2

‘When the snails are placed in freshwater,
they close their lids and don’t move at all. -

We investigated which components of | £ radiata that E.radiata that is
seawater change this state of the snail. don't move with  active with the

the lid closed lid open Time and % of snails out of seawater

2 ..
PPN

% of snails out of seawater after 9 minutes

012345678 9101112131418
{minutes)
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Lesson Plan for Online Exchange Class

Date Wednesday, December 13t
Time: 3:00 pm -4:00 pm Japan Time 2:00 pm-3:00 pm Taiwan Time
Participants: 1) Sanda Shounkan S.H.S. [Host]

9 Students who are going to join Taiwan Study Tour
2) Tainan Kang Hua High School 10 Students

Objectives: The Goals for Students
OGet to know each other and start developing friendships
OLearn about each other's schools and ask questions
OEnjoy free conversation

Topic(s): Interactions for Friendship

Tool: Webex The number of breakout rooms 3
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Collaborative Science Project
Sanda Shounkan S.H.S.

Tainan Kuang Hua High School

About earthd

apan and Taiwan are both earthquake-prone
E'“‘.l 'said that Japan has entered an a

Category 2
Mechanism

Category 3 Category 4
Disaster prevention , Free Topic related to earthquakes
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