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Building Local Warning Networks for the Detection and Human Dimension of Ciguatera Fish Poisoning in

: o Introduction
Indonesian Communities

Project background

Project objective and initiatives

Acronym: Ciguatera ] o )
Project organization and funding

Term: April 2020 — March 2023 Mestings and Events

. . . Indonesia field sampling program
Project Science Team Co-Chairs:
Mitsutaku Makino (Atmosphere and Ocean Research Institute, The University of Tokyo, Japan) Products
Mark Wells (University of Maine, USA) Members
Project Coordinator: _
Alexander Bychkov (PICES) Back fo fop

Funding Agency:
Ministry of Agriculture, Forestry and Fisheries (MAFF) of Japan, through the Fisheries Agency of Japan (JFA)

Parent PICES Committee:
Human Dimensions Committee (HD)

Mailing list

Project background

Benthic harmful algal bloom (HAB) species, such as the causative organism underlying Ciguatera Fish Poisoning (CFP), arguably have the
greatest human health and economic impacts of any algal-based poisoning syndromes. CFP stems from the human consumption of fish
containing toxins produced by benthic microalgae of the dinoflagellate genera Gambierdiscus and Fukuyoa, which are the initial sources of
ciguatoxin. The effect of CFP on the human dimension extends far beyond the proximate health and economic outcome — chronically
imnacted communities hecome fearful of local and other fish sources and ransifion_from their ariilinal ways of life to one where all nrotein is
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* Objective: To build the capacity of local small-scale fishers and communi@
members to monitor their coastal ecosystems and coastal fisheries

* Focus: 1) to develop coastal monitoring activities by local people using
smartphone-based technology (FishGIS App), 2) to detect CFP toxin-
containing dinoflagellates, 3) to train local people to avoid CFP from their

tables.

* Fund: MAFF Japan for 3 years (April 2020-March 2023) for $292,653 CAD.

* PST members: 6 Member Countries among HD, S-HAB, FIS, TCODE,
MONITOR, FUTURE, etc.

* Indonesian counterpart: Prof. Suhendar, Mr. Arief and many more (BPPT,
ITl)

* Outputs: 7 PST meetings, 1 Training WS, 2 PICES presentations, many
media coverages, etc.
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Name Affiliation

Daisuke Ambe Japan Fisheries Research and Educat | ®

Seung Ho Baek South Sea Research Institute, KIOST

Vladimir Kulik Pacific Branch of VNIRO (“TINRO’§ .

Mitsutaku Makino | Atmosphere and Ocean Research Institute, The University of Tokyo | Japan/HD
Shion Takemura Japan Fisheries Research and Education Agency Japan/HD
Naoki Tojo Hokkaido University Japan/FIS

Vera Trainer Northwest Fisheries Science Center, NOAA/Univ. of Washington | USA/S-HAB
Charles Trick University of Toronto Canada/S-HAB
Pengbin Wang Second Institute of Oceanography, Ministry of Natural Resources | China/S-HAB
Mark Wells™ University of Maine USA/S-HAB

Project Coordinator: Alexander Bychkov (PICES)
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Project support in Indonesia (MOU signed)
IMPLEMENTED AGENDA
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The Bow-tie model of the project (big picture)

Causes . o Consequences
Prevention Adaptation Adaption  Mitigation

CFP toxicity in
food

Hazard

Loss of Jobs

: \ Loss of Protein
Toxin
in fish oot
Loss of
community /
‘ family

Prof. Charles Trick
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Project cycle management

m Implementing

PROJECT

* A project repeats the cycle of plan-implement-evaluation then
improving its quality and increasing its impact
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Problem Design Matrix

Date, Version
Project title: Completion period:
Project Area: Target Group: (Specific group of stakeholders)

Narrative summary |Objectively Verifiable Means of Verification Important

Indicators (OVI) (MOV) Assumptions

Project purpose Specific indicatorto  Evidences, sources of Assumptions to

evaluate information, complete works for
completeness of references for OVI of project purpose then
Project purpose Project purpose reach to overall goal
Output Specific indicatorto  Evidences, sources of Assumptions to
evaluate information, complete works for
completeness of references for OVI of Output(s) then reach
Output(s) Output(s) to Project purpose
(Specific installations, provided resources for .
the project etc.) Condition to do,

continue and
complete the project
overall
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Problem Tree (Dr.s Tojo and Takemura)
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F| na I P D M (Tojo and Takemura)
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FIShG|S App (Takemura and Kogushl)

Fl Sh G I S Welcome to FishGIS




ABS-compliant scheme was established
(left: old, right: new)

. 5 “ R 8
Old version N S tware server New version

. T 9 Maps
i B Feedbacks

Ty 3

Data transfer &&=

Data server

SL—-27

’ i ’k’\‘Anhv‘ &

Indonesia

* Article 15 of the Convention on Biological Diversity (CBD) stipulates the

basic rules of Access to genetic resources and Benefit Sharing (ABS)
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Examples of fish photos collected by the F:shGIS App

Our research teams collected data. L

€ Back

- ﬁ;&
view Map 5:;?

Hydro Color

These photos help to understand fish
diversity and important fishes for local

communlty In Lombok!
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Report images Identify fish species Automatically measure body length from images (by R)

e e -

Work time per image:

< fish.dat{fish.dat$fish_species == "tuna” & fish.dat$photo_conditions == "
less than 1 minute

& Extract and visualize of tuna data
" (Processing time: a few seconds)
§ ©
f. =il =
o bonito greater amberjack
Work time per image: 4 = . I
a few minutes tan.a

n v . ~ - ~ . B N . » - » = > . .- ~

double-lined fusilier yellowtail blue snapper
; ‘ RN
.~ -HJE*- L[] ‘By Dr. Shion Takemura

e
" v

Sy s g
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By Dr. Shion Takemura
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Field study in Lombok

Joint Scientific Collaboration

oI-EICel BRIN

Indonesia
:‘p"""".
TWooR N
W

PICES-MAFF
Ciguatera
Project

Joint

Pl ;: Arief Rachman

| B Namres P
vt Sustaretn
BRIN’s Expedition and Dewatopreene

Exploration Funding o

Pl : Suhendar |
choemar e
Sachoema: born

Ciguatera
Indonesia

(N ROE X =
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Workshop
and Training
for Capacity

building

Study social
economic
and Human
Dimension

Scope and field survey

Study Benthic
Dinoflagellate
(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

® O
PICES - North Pacific Marine Science Organi

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 people
and marine ota 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

Hiu Sirip Hitam (Blacktip reef
shark)

Hiv Sinp Putih (Whitetip reef
shark)

Penyw (Sea turtle)

Kima (Giant clam)

Pari Manta (Manta 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

zation | www.pices.int



Plankton sampling

(Rachman, 2019)

i .
= _ 1 .
S |
o -‘
b).}-_ . };" R . .
'\'v' | ot @ 6 15
YR Prow—— \—4 il 8- Tk e
'’ B~ 7 - —.\
8 i f:i—ux'

Water column sampling sites
Plankton (phytoplankton + zooplankton)
Water quality (Temperature, pH, Salinity, DO, TDS)
Nutnient concentration
Chlorophyll-a
eDNA

B Corc Zone

Coral-Sustainable Fisheries Sub Zone
Utilization Zone

Harbor Zone

I Protection Zone

Rehabilitation Zone

Hibi et al. (2018)
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Fig. 5.6 New method to collect ciguatoxin directly from the water column. (A) preparing the SPATT filters
|

bt in the laboratory, (B) SPATT filters inside the plastic container/cage, (C) deployment of the SPATT rig from
OSFN T GREET) the boat, (D) SPATT rig in the water at a depth of 4-5 m.
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Many analysis (Arief and Suhendar)

* Plankton community composition, density,
species richness, etc.

* SEM images with morphological details
* DNA and eDNA analysis

* Machine learning
* Water quality
* Bioassay

* Traceability analysis
* Questionnaire survey
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Fish Sampling at Local Fish Landing/Port in Gili Island, Western Lombok, and Northern Lombok

By Prof. Suhendar




Our colleagues in Lombok!
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NTERNATIONAL WORKSHOP AND TRAINING ON

IATERAgISH POIF NING (CFI

* MOU between ITI and WNT
Provincial Government (left)

* Audience with the West _
Nusa Tenggara (WNT) and ITI and Mataran Univ

Governors’ office

(right).
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ITl and PICES Plan Ciguatera Research in the Waters of
the Three Gilis

@MandalikaPost com Monday, May 23, 2022 | 8:16 pm.

Wartaiakarta ram - Gavernar nf NTR Nr H and Innovation Agency (BRIN), Prof. Suhendar
)achoemar said that this research activity is a
ilaborative research between research institutions
d universities in Indonesia, including ITI, BRIN,

NTB
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The ITI Research Team and related parties took a group photo with the Governor of NTB, H.Zulkieflimansyah, after an audience at the Governor’s Hall of NTB, Monday
(23/5). (Voice NTB/ist)
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Capacity building workshop
in January at Lombok Island




WS participants at January WS at Lombok
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Finally, Project Data Management Policy @

* The data handling considerations for this project are more complex
than many other projects because a portion of these data was obtained
during surveys funded by the National Research and Innovation Agency
of Indonesia (BRIN), through an independent budget.

=» considered to be independent of the PICES Data Management Policy.

* At present, Ciguatera project data are stored either on external cloud-
based servers (Google) or in the BRIN Data Repository .

Type of Data Current Storage Conditions

Data collected by the FishGIS application | External data servers in Indonesia and Japan (raw data)
External data server in Japan (data products)

Data collected by the HydroColor Importable to external data server in Japan by FishGIS

application administrator

Data on benthic dinoflagellates Importable to external data server in Japan by FishGIS
administrator

Data from all Indonesian surveys BRIN Data Repository
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Data policy developed by TCODE and BRIN %,

Ambe-san and Suhendar-san

Data gathered as a result of this project activity (hereafter simply termed “data”) are
used for the Indonesian government and local small-scale fishers and community
members to monitor their coastal ecosystems and coastal fisheries for conservation
and development.

Data will be responsibly managed by PICES to guard against loss and to ensure
continued accessibility within each community.

The quality assurance of data is the resgonsibility of the data provider and the
community to which the data provider belongs.

Any data use (publications, reports, etc.) must be acknowledged using a formal
citation.

PICES will respect the priority rights and any restrictions placed on these data by the
ga’lca provider and community/organization/government to which the data provider
elongs.

PICES will respect the terms of use of the applications for data collection used in this
project.

énly other data will be handled in accordance with the PICES Data Management
olicy.
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The NEW Project: FishPhytO

* New PICES-MAFF Project “Creating a phytoplankton-fishery observing
program for sustaining local communities in Indonesian coastal waters”

* 3 years (April 2023- March 2026)
* Budget for the 1%t year: $73,813 CAD

e Continued close collaboration with our Indonesian colleagues (BRIN, ITI,
Matran Univ, WNT gov. etc.)

e Expansion of the previous Ciguatera project, including Al analysis of fish
catch and application to PICES Member Countries (Japan, Korea, USA,
etc.)

PICES - North Pacific Marine Science Organization | www.pices.int



NORTH PACIFIC MARINE SCIENCE ORGANIZATION Q

About~ Members~ News~ Programs and Projects~ Publications~ Meetings~ Capacity Development~ Follow/Contact Us ~

Creating a phytoplankton-fishery observing program for sustaining local communities in Indonesian A ——

coastal waters

Project background, objectives and
initiatives

Acronym: FishPhytO Project organization and funding

Term: June 2023 — March 2026 Project support in Indonesia
Meetings and Events

Project Science Team Co-Chairs: Products

Mitsutaku Makino (Atmosphere and Ocean Research Institute, The University of Tokyo, Japan)

Mark Wells (University of Maine, USA) Project Science Team members

Project Coordinator: Back to top

Alexander Bychkov (PICES)

Funding Agency:
Ministry of Agriculture, Forestry and Fisheries (MAFF) of Japan, through the Fisheries Agency of Japan (JFA)

Parent PICES Committee:
Human Dimensions Committee (HD)

Mailina list

Project background, objectives and initiatives

PICES member countries have significant resources for monitoring environmental conditions and fisheries in coastal waters. At the same time
developing nations are far more limited in their capacity for collecting data needed to advance their management practices in these waters.
Citizen-based monitoring is an approach designed to improve the efficiency and effectiveness of monitoring efforts when technical and
financial resources are not sufficient. There are many successful examples of citizen-based monitoring in developed countries. However, this
approach has not been widelvy applied vet to the collection of environmental and fisheries data in developina nations. Based on such
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