P|CES Projects for Creating Observing Program
for Sustaining Local Communities in Indonesian

Coastal Waters:
FishGIS, Ciguatera and FishPhytO

Prof. Mitsutaku Makino
AORI U-Tokyo/OPRI Sasakawa Peace Foundation

- U g
— ] [



//upload.wikimedia.org/wikipedia/commons/9/9e/Flag_of_Japan.svg
//upload.wikimedia.org/wikipedia/commons/f/f3/Flag_of_Russia.svg
//upload.wikimedia.org/wikipedia/commons/f/fa/Flag_of_the_People's_Republic_of_China.svg
//upload.wikimedia.org/wikipedia/commons/a/a4/Flag_of_the_United_States.svg
//upload.wikimedia.org/wikipedia/commons/0/09/Flag_of_South_Korea.svg

A brief history of PICES-MAFF Projects
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PICES Seafood Safety Project (2007-), led by Vera +
Mark + Charlie.

Marine E osysSe Health and Human Well-being:
MarWeb (2012-), led by Makino + lan Perry

Building Capacity for coastal monigorin bx/llocal
ﬁ./lmzill-scale fishers: FishGIS (2017-): led by Makino +
ar

Building Local Warning Networks for the Detection , i
and Human Dimension of Ciguatera Fish Pisoning in ﬁ’ e
Indonesian Communities: CIGUATERA %20203: led by | SAN- 4

Makino + Mark PICES Press Vol. 29 (2021)

Creating a phytoplankton-fishery observing program
for sustaining local communities in Indonesian coastal
waters: FishPhytO (2023-) : led by Makino + Mark

PICES Press Vol. 31 (2023)



Transdisciplinary approach

Core concept of
the “Future Earth”

i

(interdisciplinarity, consistency, uncartainity)

Co-Production

Mauser et al. (2013)

Co-design,
Co-production,
and Co-delivery

with
local people,

local researchers,
and

local government



“UN Decade of Ocean
Science for the Sustainable
Development (2021-2030):
UNDOS".
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2 0 2 1 United Nations Decade
of Ocean Science
2030 for Sustainable Development



https://www.youtube.com/watch?v=mV5a094KBH4&list=PLWuYED1WVJIN6WMLWFpzDr9zQYvK96xBE&index=27
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The Decade, both in terms of action and outcomes, .
2()2] United Nations Decade needs to move beyond business as usual to a true sclence S D G 1 4 .
2030 ?;%ﬁ;‘if:g?;‘%‘;e,opmem revolution in ocean science. In the context of the
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knowledge;
and spans geographies; . .
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natural and social science disciplines as well as the

arts and humanities; KN OWl e d ge,

P embraces local and indigenous knowledge holders; | .
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behaviour change; and
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https://www.youtube.com/watch?v=mV5a094KBH4&list=PLWuYED1WVJIN6WMLWFpzDr9zQYvK96xBE&index=27

We developed a Mobile Phone GIS app.
to share all information gathered by local people
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(g/cm3), chlorophyll concentrations, etc.
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» Water turbidity (TNU), suspended particulate matter Remote Sensi ng
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« Magnification of 140x, resolution of 2 microns fishers/
« Photos by local people are used to predict the HAB schools

(Harmful Algal Broom) by the Indonesian researchers.

5. Floating

3. Catch estimate

With local
Fishers

org.

Assuming
conical
shape forthe I

pile P>

1
West = —nhlrlz X d
3 a=Density of fish body:
1 1.065-1.09997 (Red
Wt = =mhy(r1? + 1915 +152) X d  snapper, TSUCHIMOTO
3 et al 1092)

With local
4' IUU fishers/re

- | sidents

litter/plastic

‘—--!-A..‘.!,e_nm




Examples of fish photos collected by the F/shG/SApp

Our research teams collected data. L
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view IMap %i@

Horse
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" These photos help to understand fish
’ diversity and important fishes for local
communlty In LombokI




Report images Identify fish species Automatically measure body length from images (by R)
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Work time per image:
less than 1 minute

g L
f.
Work time per image:

a few minutes and

fish.dat{fish.dat$fish_species == "tuna” & fish.dat$photo_conditions == "
Extract and visualize of tuna data

H—’(TProcessing time: a few seconds)
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Amount of chlorophyll-a in sample water (pg/L)

Source: Survey Report |l (Fig 11, Table 4) & Ill (Table 7)
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By Dr. Shion Takemura
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RESEARCH TOPIC AND FUNDING OF PICES
RESEARCH ON THE DETECTION AND HUMAN DIMENSION
OF CIGUATERA FISH POISONING IN INDONESIA

RESEARC
ORGANIZATI O

Participation Research
Institute and

University (Researcher and
Student)

1.PICES; 2. ITl; 3. BRIN ; 4. Ul;
5. UNRAM

Ng

RESEARCH TOPIC AND FUNDING OF BRIN

POTENSI ANCAMAN FENOMENA CIGUATERA FISH POISONING (CFP) DAN MARAK ALGA
BERBAHAYA (MAB) DALAM KAITANNYA DENGAN AKTIVITAS MANUSIA DI KAWASAN TAMAN
WISATA PERAIRAN (TWP) KEPULAUAN GILI MATRA

ACTIVITY COORDINATOR
Alex Bychkov

-

KOORDINATOR KEGIATAN
Suhendar | Sachoemar

-

F‘

IMPLEMENTING TEAM LEADER

Marks Well

KETUA PELAKSANA KEGIATAN
Arief Rachman

Activities

1.Research :
Survey (3 x PICES, 2 x BRIN
and data analysis.

2. Workshop and DIsemination

Output

1. Report for PICES and BRIN

2. Scientific Publications

3. Report of Result Survey (PEE)

CIGUATERA
CHARACTERISTIC

COASTAL MARINE ENVIRONMENT

1. Ciguatera Identification & DNA
Riani Faza, Aryo, Emily, Widia

2. Machine Learning and Al
Setiarti Sukotjo, *+---- .

1. Fish-Gls, Hydrocolor Tech. Env.

HUMAN DIMENSION, SOCIAL ECONOMIC
TREACIBILITY AND FOOD A-SAFETY

Mon 1. Human Dimension
Shion san, Koguchi san, «=+++-++- . Tojo san, «=oeeeeeee
2. Water Quality . )
- 2. Social Economic
Hanny, Suci, Eky ARG ereenens .

3. Environmental-DNA
Ratu Siti Aliah, Novi, Eky

3. Treacibility and Foof Safety
Muhami, Haryanti




ield study in Lombok

Joint Scientific Collaboration

= “Ciguatera Indonesia” =
search collaboration beyond
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Scope and Tield survey

Workshop
and Training
for Capacity

building

Study social
economic
and Human
Dimension

Study Benthic
Dinofiageliate
(Ciguatera)
Communities
through field
survey, laborstory
analysis, DNA and
machine learning

Human
Dimension of
CFP (PICES)

MAB & CFP
(BRIN)

Study of
food safety
and
traceability
of fish
products

Aquatic
biophysichemical
environmental
studies
throuh field
survey, laboratory
analysis,
hydrocolor and
fish gis

E-DNA
Studies for
fish diversity
identification

Sampling Site

Island Profile

Gili Matra Marine Tounsm Park
(Taman Wisata Perairan/TWP) 2
Gili Trawangan, Gili Meno, Gili Air
An important conservation and
tourism area 10 the local poople
and marine hota in the coastal
ares of West Lombok
Conservation area = 2.273.56 ha
Important coastal ecosystems

Mangrove

Coral Reef

Seagrass
Ecologically vital 10 some protected
and charismatic rare species. such
as

+ +150 ha ,;J
+340 ha 1175 ha

Hiu Sirip Hitam (Blacktip reef
shark)

Hiu Sinp Pubih (Whitetip reef
shark)

Penyw (Sea turtle)

Kima (Giant clam)

Pari Manta (Marnta rays)

e  First survey (Survey I) on May 23-28, 2022

e Second survey (Survey II) on August 1-5, 2022

e  Third survey (Survey III) on October 1016, 2022

e Fourth survey (Survey IV) on December 12-18, 2022
e Fifth survey (Survey V) on February 20-25, 2023



(Rachman, 2019)

Water column sampling sites )
- Plankton (phytoplankton + zooplankton) =3 (."“ 7{“" ’ )
Water quality (Temperature, pH, Salinity, DO, TDS) C 0_‘?1'5_"““1"“!‘ Fisheries Sub Zone
- Nutnent concentration s Utilization Zone
- Chlorophyll-a — Harbor Zone
e-DNA & W Protection Zone
PR Rehabilitation Zone

Hibi et al. (2018)

Fig. 5.6 New method to collect ciguatoxin directly from the water column. (A) preparing the SPATT filters
in the laboratory, (B) SPATT filters inside the plastic container/cage, (C) deployment of the SPATT rig from

the boat, (D) SPATT rig in the water at a depth of 4-5 m.




Capacity building is the Key

-> Sense of ownership, pride and sustainability of the activity.

18

Thank you very much!!
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