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in a temperate region of Japan

Changes in algal flora by removing Diadema in Haidaura Bay, Mie Prefecture
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Abstract: This study aimed to estimate the feeding pressure of a Diadema setosum population on a barren ground
in Kata Bay, Mie Prefecture, Japan, which is a temperate region. We combined data of the feeding rate of D. setosum Changes in algal flora by removing the sea urchin Diadema spp. were studied in Haidaura Bay, Mie Prefec-
from tank experiments and of the D. setosum population dynamics obtained from monthly surveys. We conducted tank
experiments to clarify the relationships between the feeding rate of D. sefosum and the water temperature and test di-
ameter of the sea urchins. The feeding rate and water temperature were positively correlated over the range of 15°C to

ture, central Japan in 1999, 2004 and 2014. The algal flora and distribution of seaweed beds and barren ground
were surveyed by skin diving at 10 sampling sites. Thirteen species of Chlorophyceae, 30 species of

30°C. The test diameter composition of the D. sefosum population in Kata Bay was stable throughout the study period Phaeophyceae and 67 species of Rhodophyceae were observed during the study period. In the mouth of the bay,
(June 2014 to May 2015). The results revealed distinct seasonal changes in the feeding pressure of the D. setosum seaweed beds were stable and the number of algal species did not show remarkable changes from 1999 to 2014.
population owing to temperature variations. As a result of the recovery of seaweed beds from barren grounds by removing Diadema spp., the number of algal

Kivy words:: Diadema setosun, seaurehing barren ground, feeding pressurs species drastically increased in the inner parts of the bay. Consequently, removing Diadema spp. increased the

number of algal species including various small algae in Diadema-dominated barren grounds.
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Figure 1 Changes in the catch of turban shells and abalone in Shima City
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Ama Divers In Japan —

S~

Traditional subsistence activity
Breath-holding diving

Catch shells and seaweed with simple tools

Tools of Ama fishing 7

Abalone



| EK of Ama Divers

Seafloor topography

Ama diver

Habitat of marine life

Flows of water, winds and clouds etc...

One of the fishing ground



Field iInformation

Goza in Shima City, Mie
Coastal fishing and Ama fishing
one of the fishing villages with severe sea

desertification

Goza: 215 -
Number of Ama in Mie Prefecture
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Aichi Pref.

oza, Shima city
2004/6/11

By prof. Kurashima




Goza, Shima city
2023/10/30

The same |:;lace as 2004 parrot fish

~ Small Sargaset
remaMEﬂ’in Go a

By prof. Kurashima



Stakeholder Ama diver In this
experiment

Ms. Machiyo Yamashit
/4 years old
49 years as Ama diver
Leader of Goza Ama divers
Activities: dives for living, works in her
restaurant, head of the organization of

Ama divers in Shima City, etc....
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LOCAL AGENCY: Ama divers and Mie locals are How Is local climate change perceived by the Ama
at the centre of the problem but also become the i : . o -
roviders of the solution. communities in G_oza village? (e.g., changes In
biodiversity, weather patterns)

How do local communities and scientists share
knowledge and strategies to address climate change
Impacts?

Too many urchins threaten marine biodiversity!!!
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Framework: Knowledge transmission

Resilient Resource Management
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Observations and
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Fig. 2. Characterisation of Local Ecological Knowledge. Theories are based on obser-

vations and experiences. Components of LEK can be broken down into knowledge of
fishing behaviour, the resource and the environment.
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Rising Of seawater Effects of re_moving ...........................................
Haidaura Bay
temperature leads to:

» High activity of fish and
urchin
* High feeding pressure on
seaweed
* Through scientific
research



Before the experiment:
the Ama diver’s hypothesis

Rising of seawater temperature causes:
Ama diver
- Seaweed rottens
- Compare the current situation based on past
experience and everyday dive practice
- Shared interpretation between Ama divers

- Distrust scientists’ initial hypothesis

One of the fishing ground



th researchers and Machiyo-san
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Interpreting what they see and
experience...

“ At first | assumed the opposite of this result - that F (fish entry) and U
(urchin entry) would not grow and N (no entry) would grow the most. “ | think it will grow until June. The problem is August-
But | think that U and F will continue to decrease or even disappear in  September. At that time, it either grows or rots, or the fish eat it.
the future because the grazing pressure between fish and sea urchins If it remains perfectly enclosed, it means the fish have eaten |it.
IS higher in spring and summer. But | don't know, | can't predict. It's You can also tell by the color. The healthy ones are black and

summer when the impact will be felt”. (Kurashima, marine biologist) get bigger day by day. When it loses Its vigor, It turns brown or
whitish.” (Machiyo, AMA diver)

“It is hot in July, the sun shines so much that you sweat when you dive

In a wetsuit. First, we dive 5-6 metres, but then we dive to 10 metres. “That is what | predicted when | was a student. That
The sea changes at around 7-8am and there Is a layer of cold tide at was what my doctoral thesis was about. If the water
around 2m. We call that the bottom tide. If it's hot and sweaty above, temperature was the same from top to bottom, it would
It's nice and cold at the bottom. | think the sagarame were saved by definitely die from the place with less light (Kurashima,
that bottom tide. However, since the change of the Kuroshio Current, marine biologist)

this cold bottom tide has disappeared, and the bottom has become
hotter” (Machiyo, AMA diver)

“The bottom tide used to come every summer, but the bottom tide has disappeared from the the

sudden change of Kuroshio. So, the fact that the sagarame have disappeared from the deeper

areas doesn't mean that the fish are eating them. | think the tide was too warm and they rotted”
(Machiyo, AMA)



. Same. reflectigns.as.conclusion

together to develop a project related to resilient costal resource
management.
* Recognition of knowledge: researchers and locals learn how to build
ecological experiments together, based on each others knowledge and
methods.

* Non- verbal communication: communication goes beyond talking but
happens in the ocean (both AMA and researchers dive in the some place) as
opposed of, for example, government inviting locals to their offices for
discussion.

Sensorial experience: AMA san and Marine Biologists live and experience the

Sdame SeaSCape.
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