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Abstract

For a Wiffle ball (WB), we know that the factors of a breaking ball in a non-rotating
state are forces generated by vortices produced by air passing through the inside and
forces of airflow. However, the factors of breaking balls with rotating WB have not
yet been found. Therefore, to find the factors of breaking balls in the case of a
rotating WB, we focused on changes in the air velocity around the WB and conducted
wind tunnel experiments using a rotating WB. We recorded a WB rotating at 40
revolutions perat 480 fps with a high—-speed camera, and analyzed the images with the
image analysis software. In the analysis we defined the rightward direction as the
x—axis and the upward direction as the y—axis, we decomposed the velocities around
the side with holes(side A) and the side without holes (side B), and compared the
velocities on sides A and B, and their x—direction speed. As a result, it became
clear that the air surrounding side A flows faster than that surrounding side B. So,
the pressure around side A is lower than that around side B, which induces airflow
from side B toward side A. As a consequence, the WB is carried by the airflow and
moves toward side A, indicating that this mechanism is one of the factors responsible
for the rajectory change of the WB.
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Abstract
This study conducted experiments by varying the number of propeller blades and the water depth to clarify the

factors involved in the generation of a vertically downward vortex when a propeller rotates in water.
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Abstract

The purpose of this study was to find out how uneven road surfaces change the way
water splashes. We used a handmade device to recreate water splashing and observed
how far the water spread when a tire moved over uneven surfaces. As a result, we

found that water splashes tend to travel farther when the road surface is less
uneven.
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Abstract

The objective of this study is to elucidate the factors responsible for fog formation in the Tsuyama
Basin. First, in order to examine how fog is generated within the basin and how it spreads spatially,
we constructed a model of the Tsuyama Basin, and we analyzed the spatial spread of fog using this
model. Next, we conducted simulations based on Physics-Informed Neural Networks (PINNs) to
investigate the fundamental processes involved in fog formation. The simulation results indicate that
fog in the basin is a composite phenomenon consisting of fog originating from a cold-air lake—defined
as a layer of cold air accumulated within the basin—that spreads horizontally across the basin, together
with fog that forms locally in the vicinity of rivers. In addition, the results suggest that topographic

characteristics play an important role in fog formation.
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Abstract
Okutsu, Kagamino Town, Okayama Prefecture, is known for abandoned mine sites where bismuth-
bearing minerals can be found. In this study, we collected rock samples near the adit of the Imooka
Mine, and conducted chemical analyses and microscopic observations to identify the ore minerals
contained in the rocks. As a result, our qualitative analysis revealed that most of the ore samples
contained iron. In addition, we found that at the Imooka Mine, bismuth can be recovered by collecting

rocks that have a high specific gravity, are greenish granite, and contain large amounts of copper.
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The Effect of Great Tit Calls on Pigeon Behavior

China Kawai, Sao Kinuta, Aoi Harada

Supervisor: Takashi Yamamoto, Akio Konishi, Pro.Masanori Kuwamori, Ms.Martina

Abstract
Previous studies by T. Suzuki (2015) have shown that great tits possess a “language” in which they

combine words to convey meanings grammatically, and the meanings of several of their calls have been
clarified. Furthermore, it has been revealed that other species, such as willow tits, can also understand the
meanings of great tit calls. We became interested in whether the meanings of great tit calls are conveyed
to bird species that are phylogenetically more distant. Therefore, we conducted a study on the effects of
great tit calls on the behavior of pigeons, which are commonly seen on our school grounds. As a result, we
found that pigeons respond particularly strongly to great tit calls that convey information related to

survival.
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2. Introduction

We became interested in previous research, so we
went birdwatching outside school. We noticed that
when a brown-eared bulbul started to call, other
birds stopped calling. This made us think that
communication between different species might be
more common. So, we did a study to find out
whether pigeons can understand the calls of great

tits.

3. Previous research
In past research near Karuizawa in Nagano, the

experiments were done on clear days with 15-20

groups. The group consist of two to eight great tits.
Speakers were hung from tree branches, and the

sounds were played at 60dB (T. Suzuki. 2025).

4. Hypotheses

We made two hypotheses.

(D When pigeons hear the great tit call “Snake”,
they would show vigilance behavior, like looking at
the ground or looking around.

@ When pigeons hear the “Gather” call, they would
come closer to the speaker or stay in the same place.
If they show these behaviors, we can say that

pigeons understand the calls of great tits.



5. Experiments

We did our experiments on the rooftop of the fourth
floor at Tsuyama High School.

(D We put bird food to collect pigeons and watched

them from far away on Google Meet using a

chromebook. (fig.1,2)

fig.1 Collect pigeons fig.2 Experiment site
2 When pigeons came, we played recordings of
great tit calls through a speaker at 50 dB and
recorded and analyzed their behaviors.

We made the gap even longer than previous
research and conducted the next experiment one
day later.

Great tits have several calls whose meanings are
known.

We chose the following three:
® “Snake” (Jaa-jaa)

® “Chick begging”

As a control, we also got data in silent condition and
natural sounds(cars, people, etc)

6. Result

We divided the video into 10-second parts and
counted how many times the pigeons looked around,
which is their vigilance behavior. As a result, we got

the following graphs, (fig.3~7).
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fig.3 Vigilance frequency in the silent condition
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fig.4 Vigilance frequency for the natural sounds
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fig.5 Vigilance frequency for the "gather" call
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fig.6 Vigilance frequency for the "snake" call
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fig.7 Vigilance frequency for the “chick begging” call

When we compared the “gather” call (fig.5) and the
“snake” call (fig.6), we found a difference.

The pigeons looked around more often during the
“snake” call (fig.6) than during the “gather” call,
(fig.5).

In silent condition as a control, most pigeons didn’t
show any vigilance behavior, (fig.3).

Even when we played car engine noise at the same
50 dB, pigeons did not show vigilance, (fig.4).

This shows that pigeons reacted to the great tit calls,
not to loudness.

We also got data for “chick begging” call, (fig.7).

As the graph shows, pigeons showed a high level of
vigilance when they heard the “chick begging” call.

7. Analysis

A comparison of vigilance frequency in response to
the calls “gather” and “snake” showed that vigilance
was higher for “snake” than for “gather.” Analysis of
the relationship between the duration of exposure to
the “snake” call and vigilance frequency revealed
that continued playback within the same day led to
habituation in pigeons, whereas when the interval

between experimental sessions exceeded one day,

vigilance frequency returned to its original
level,(Fig.8).

Pigeons showed a higher level of vigilance when
they heard the “chick Begging” call than when they
heard the “snake” call. Also, unlike with the “snake”
call, they did not get used to the sound within the
same day, (fig.9).

These findings suggest the possibility that cross-
species understanding of vocalizations occurs for

calls conveying survival-relevant information.

Fig.8 The link between 'snake' call duration

Fig.9 The link between “chick begging” call duration

8. Outlook

We aim to investigate additional great tit calls that
pigeons may be able to understand. Furthermore,
we plan to conduct further experiments to clarify
why pigeons exhibited a high level of vigilance in
response to the “chick begging” call and why they
did not habituate to it. In addition, the total number



of experiments conducted was limited, and the
number of trials differed among call types.
Therefore, we intend to carry out additional
experiments and collect more robust and reliable

data.
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Abstract

Aquaponics is a circular farming system that integrates aquaculture with hydroponics. In this
system, fish waste serves as nutrients for plants, while the plants filter and purify the water for the
fish. This creates a sustainable environment for both flora and fauna, which is believed to promote
plant growth.In this study, torevive "Gongo-beans"—a local specialty of Tsuyama City—we developed
a simple aquaponics system to identify the environmental conditions required for its stable cultivation.
We hypothesized that incorporating oyster shells, a technique utilized in "Satoumi-mai" produced in
Maniwa City, would establish a low-cost and stable system for Gongo-beans cultivation. Furthermore,
we anticipated that introducing multiple species into the tank to enhance biodiversity would stabilize
the internal environment, leading to more consistent cultivation.The experimental results confirmed

that the introduction of biodiversity stabilized the system; however, it could not be determined

whether the oyster shells promoted growth as initially hypothesized.
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Abstract

This study targeted the biotope at Tsuyama Junior and Senior High School, aiming to understand
the actual state of the ecosystem and establish a foundation for educational materials usable in school
classes. Based on an assessment of the current situation, hypotheses were formulated and
environmental improvement measures were implemented. While the effectiveness of these
improvements is still being confirmed, a continuous survey method utilizing iNaturalist was

introduced, and a system for passing the project on to the next academic year was established.
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The Eftect of Great Tit Calls

on Pigeon Behavior

Okayama Prefectural Tsuyama High School China Kawai, Sao Kinuta, Aoi Harada

Not only great tits, but also other birds can understand their call.

>

Previous Research Hypothesis

Sounds: at 60dB D “Snake” = pigeons would show vigilance behavior
experiment intervals: at least 1.5 hours @ “Gather” = pigeons wouldn’t show vigilance behavior

Method of Experiment Result

We counted “How many times the pigeons looked
_around?” => Their vigilance behavior.

Find out if pigeons in Tsuyama can understand the calls of great tits.

Place: Rooftop at Tsuyama High School.

using a Chromebook. ‘

@When pigeons came
->we played recordings of great tit calls through a
speaker at 50dB and recorded and analyzed N=23

DPut bird food and watched them on Google Meet

N=8

their behaviors.
=>The next experiment ... one day later.

Calls ¥ PY ‘

- “snake!” (Jaa-jaa)

» nature noise (cars, people, etc) N=48 N=18

-> Pigeons reacted to the great tit calls, not to loudness.

Analysis
As time passed, the number of pigeons not looking around became bigger,
still looking around became smaller.
= pigeons got used to the sound on the same day when they kept hearing it.
= birds may understand calls that are important for survival,
even if they are from a different species. N= 18

Future Direction

- Study other great tit calls that pigeons might be able to understand.

- Do more experiments and collect more reliable data.
- provide humans with clues for detecting changes in the natural environment at an early stage through the signals

perceived by birds

References
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nature communications,7] [Suzuki Toshitaka.2022.“The Language Abilities of Japanese Tits and the Challenges of
Animal Linguistics”.2022] [Toshitaka Suzuki & Yui K. Matsumoto.2022 [Experimental evidence for core-Merge in
the vocal communication system of a wild passerine] nature communications 13]
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