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Summary of Mid-term Review

I.  Outline of the Project

Country : Republic of Panama | Project title : Comparative studies of the reproductive biology and
early life history of two tuna species (yellowfin tuna and Pacific
blue tuna) for the sustainable use of these resources

Issue/Sector : Agriculture/ Cooperation scheme: Technical Cooperation Projects (Science and
Forestry/ Fisheries Technology)
Division in charge : Rural Total cost (estimated at completion of the Project) :
Development Dept. 400,424thousand JPY
Period of From April 1, Partner Country’s Implementing Organization :
Cooperation | 2011 to March Aquatic Resources Authority of Panama (ARAP),
31, 2016 InterAmerican Tropical Tuna Commission Achotines Laboratory
(IATTC)

Japanese Implementing Organization : Kinki University

1 Background of the Project

Tuna fishery is an important industry for the Republic of Panama (hereinafter referred to as
“Panama”), which generates valuable foreign exchange earnings for the country. The production from
the fishery is processed and exported to the North American and European countries. In recent years,
tuna resources show a decreasing trend and the excessive fishing pressure is said to be a major cause of
the problem. Tuna resources are highly migratory species distributing widely in the Pacific Ocean and
because of this nature, these resources are exploited by a large number of coastal countries of the
Ocean. Yellowfin tuna (hereinafter referred to as “YFT”) and Pacific bluefin tuna (hereinafter referred
to as “PBF”) are major target species of the tuna fishing industry and Panama is one of the major
producer countries of YFT. The volume of tuna and tuna-like species catch of Panama is the third
largest among Latin American countries. Panama is also an important country where foreign fishing
boats land and transfer their catch of tuna.

In terms of scientific research on tuna resources, the Panama is the country where the
Inter-American Tropical Tuna Commission (IATTC) decided to establish its research facility, the
Achotines Laboratory. It is the only research station of regional fisheries bodies, where YFT
broodstocks are kept and spawning is observed in captivity. At the Achotines Laboratory, various
research activities are conducted in close collaboration with the Aquatic Resources Authority of
Panama (hereinafter referred to as “ARAP”).

Based on the background described above, the government of Panama made a request to the
Government of Japan to carryout scientific technical cooperation on “Comparative studies of the
reproductive biology and early life history of two tuna species (Yellowfin and Pacific Bluefin tuna) to
ensure the sustainable use of these resources (herein after referred to as “the Project”)”. The Project
was commenced in April 2011 as a 5 year project.




2 Project Overview
(1) Overall Goal

Resource management of two tuna species in Panamanian waters and IATTC jurisdiction area is
strengthened.
(2) Project Purpose

Scientific knowledge and information on the reproductive biology and early life history of two tuna
species, which are fundamental for the sustainable use of these resources, are adequately obtained and
synthesized.

(3) Outputs
1) Spawning characteristics of YFT and PBF are determined.
2) The method to identify maternal line of YFT is established by using mitochondria D-loop for
analysis
3) Critical factors that affect survival of YFT and PBF in their early life history are identified.
4) Fingering production technologies that support early life history study of YFT are developed.

(4) Inputs

Japanese side :
Japanese Expert: long-term 1 person (project coordinator), short-term 18 researchers in total, Trainees
received in Japan: 13 persons, Provision of equipment: around 927 thousand US dollars for ARAP and

around 248 thousand US dollars for Japanese research institution, Local cost expenditure: around 260
thousand US dollars
Counterpart organizations side :

Counterpart: 19 persons in total (at the mid-term review), Procurement of equipment: around 58

thousand US dollars, Local Cost: around 750 thousand US dollars, Provision of land and facilities:

office space for Japanese experts, and facilities and equipment for experiments

1. Evaluation Team

Members of 1) Team Leader: Mr. Shunji Sugiyama, Senior Advisor, Japan International

Evaluation Team Cooperation Agency (JICA)

2) Cooperation and Planning: Mr. Suguru Kubo, Field Crop Based Farming Area
Division, Rural Development Department, JICA

3) Evaluation (JST): Dr. Makie Kokubun, Professor, Graduate School of
Agriculture Division of Biological Resource Sciences, Tohoku University

4) Evaluation (JST): Ms. Chihiro Inoue, Chief, Research Partnership for
Sustainable Development Division, Japan Science and Technology Agency
(JST)

5) Evaluation and Analysis: Mr. Isao Dojun, Chuo Kaihatsu Corporation

Period of From November 10, 2013 to November 29, Type of Evaluation : Mid-term
Evaluation 2013




I11. Results of Evaluation

1. Achievement

Output 1: “Spawning characteristics of YFT and PBF are determined.”

Achievement: As for identification of optimum nutritional condition of YFT broodstock, it was
suggested that the use of feed with higher polyunsaturated fatty acid (HUFA) is necessary for
broodstock of YFT. As for identification of optimum environmental factors for YFT spawning, the
temperature range of YFT spawning under the captive condition is found to be more than 24°C.
Development of biochemical assay method for determining egg quality of YFT will be started after
resume of spawning of YFT broodstock.

Output 2: “The method to identify maternal line of YFT is established by using mitochondria D-loop
for analysis”

Achievement: Primers to detect the polymorphism of mitochondrial D-loop were identified. The
results of analysis indicated that genetic diversity was wide but dominant populations were not found.
However, in order to verify these results, other methodologies will be employed.

Output 3: “Critical factors that affect survival of YFT and PBF in their early life history are
identified.”

Achievement: Microscopic and histological observation of YFT embryogenesis was completed and its
analysis is underway. The investigation of effects on the progress of morphogenesis, hatching rate, rate
of normal larvae, and daily number of death fish were conducted and comparison with data on PBF is
under way. The research of external and internal morphological development of PBF larvae was
completed. As for YFT, the collection of samples of external morphology has been completed. As for
visual features of larvae of YFT and PBF, their similarity was confirmed as a kind of opsin gene
sequence is developed largely at the start of feeding. It has been suggested that factors inducing
cannibalism in larvae of YFT are the difference of size and lack of feeding. On this aspect, similarity
with PBF is confirmed. It was found that the fortification of rotifer is effective for YFT as feeding
material at the early growth stage.

Output 4: “Fingering production technologies that support early life history study of YFT are
developed.”

Achievement: As for YFT, BAC using DNA extracted from liver was developed. There was no
parasitic infection which seriously affects the health of the YFT broodstock. In order to improve
methods for capture and transportation of YFT, body temperature changes in spine during
transportation have been investigated and it is suggested that stress of YFT continues for several hours
after capture. Experiments on rearing juveniles in ocean cage and investigation on development of
internal organs or viscera organs will be started after the resume of spawning.
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Project Purpose: “Scientific knowledge and information on the reproductive biology and early life
history of two tuna species, which are fundamental for the sustainable use of these resources, are
adequately obtained and synthesized.”

Achievement: It is expected that the research results will be compiled in a synthesized form and
disseminated by means of three media (publications, website and regional seminars/ workshops). It is
also expected that the research results will be presented at regional and international seminars which
will be held before the end of the project term. In addition, biological information will be compiled in
a book of which publication can be after the termination of the Project.

2. Summary of Evaluation Results

(1) Relevance: High

Tuna fishery is an important industry for the Central American countries, including Panama, which
constitutes an important part of foreign currency earnings. A declining trend of tuna catch is evident in
the Pacific Ocean and it is necessary to take prompt conservation and management actions. Therefore,
this project is consistent with needs of improving resource management of tuna species. As for the
fishery related policies of Panama, sustainable management of marine resources and development of
aquaculture are important basic principles and promotion of research on YFT is also regarded
important as because of its high potential for aquaculture development. Therefore, the objective of the
Project is in line with above-mentioned Panama’s policy objectives. One of the important sectors for
JICA’s assistance work in Panama is environmental conservation, which naturally includes
conservation of the natural environment and biological resources. This Project is within the scope of
JICA’s focal area in Panama. The Kinki University of Japan succeeded to close the life cycle of PBF
for the first time in the world and has accumulated considerable knowledge and technical expertise
over more than 40 years of research work. Partnership with the Kinki University is a great advantage
in terms of conducting comparative studies on YFT and BFT in an efficient way. In the Achotines
Laboratory, there are YFT broodstock culture tanks where spawning of YFT occurs almost all the year
around. As compared to the similar facilities in other areas where spawning may only be observed once
a year for the duration of several weeks, the Achotines Laboratory offers an optimal environment for
conducting reproductive biology and early life history studies of YFT.

(2) Effectiveness: High

The project activities have shown a good progress in general and reasonable pieces of research outputs
have been produced as indicated by a number of research papers published or prepared so far.
However, there is a concern that prolonged halt in spawning of YFT at the Achotines Laboratory may
seriously affect the timely conduct of planned research activities, which would consequently affect
negatively the level of achievement of the Project Purpose.

(3) Efficiency: Moderately High

1) Inputs by Japanese side
+ |t seems that the dispatch of researchers of the Kinki University is appropriate in terms of number
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of persons, expertize, and research capacity. At the beginning of the Project, the dispatch of
Japanese researchers was concentrated in a relatively short period of time and it was necessary to
coordinate the arrangement of research materials and facilities in order to ensure smooth conduct
of the research activities.

¢+ The procured equipment is adequate and has been used effectively. In the case of ocean cage,
there is around one year delay in procurement.

¢+ As for the trainings in Japan, in most cases, trainings were effective in terms of strengthening
research ability of the counterpart personnel. There were cases that explanation of the objectives
of the training and methods of experiment were not properly done and instructions to the
counterpart personnel were not made adequately.

2) Inputs by ARAP
¢+ Eleven (11) staff members of ARAP are assigned as counterpart personnel and it seems that the
number of counterpart personnel is appropriate.
¢+  ARAP has made substantial efforts for allocating budget; however, the actual amount allocated for
the project activities has not reached the level that ARAP initially committed.

3) Inputs by IATTC
¢+ IATTC has been fulfilling its financial commitments.
+ It seems that assignment of the counterpart personnel is appropriate.
¢+ The issue of coordination of the research activities was also relevant to IATTC researchers,
because their visits to the Laboratory were made at the same timing as the visits of the researchers
of the Kinki University.

(4) Impact: Premature to assess
1) Prospect on achieving the Overall Goal in future: “Resource management of two tuna species in
Panamanian waters and IATTC jurisdiction area is strengthened.”

Findings of research activities of the Project can be contributed to better understanding of population
structure of YFT and PBT, and identification of major factors affecting fluctuation of tuna resources.
These results are expected to provide a scientific basis for better management of resources.

2) Other impact (potential effects/impact in future)

a) Impact on science
The research results of the Project, through submission of academic papers and presentations at
international/domestic conferences, will contribute to advance in science in the fields of tuna resource
management and aquaculture.

b) Contribution to future development and promotion of aquaculture in Panama
It is generally said that the knowledge accumulated and techniques acquired by the Project are highly
applicable to farming of other marine species. It is expected that counterpart personnel of ARAP
contributes to the future development and promotion of aquaculture in Panama.
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(5) Sustainability: likely to be high

1) Policy aspect

Achieving the objective of the Project will contribute to sustainable management of marine resources
and the development of aquaculture in the medium to long term. These areas are considered as
important issues by the Government of Panama. Therefore, policy sustainability of the Project will be
secured.

2) Organizational and technical aspect

ARAP and IATTC have carried out the joint research since 1985 at the Achotines Laboratory and
IATTC is responsible for the conservation and management of tuna and other marine resources in the
eastern Pacific Ocean and has carried out researches on biology and stock assessment of tuna.
Therefore, it is very likely that this joint research structure continues in the mid- to long term. For
ensuring technical sustainability, it is fundamental that the counterpart personnel, who have acquired
related knowledge and technologies, continue their works at respective organization.

3) Financial aspect

The budget allocation plan for the Project was agreed among ARAP, IATTC, and JICA at the first Joint
Coordinating Committee meeting. It is important to adhere to the agreement for ensuring financial
resource in a cooperative manner.

3. Factors that promoted realization of effects

3-1. Regarding project plan
None

3-2. Regarding implementation process
None

4. Factors that impeded realization of effects

4-1. Regarding project plan
None

4-2. Regarding implementation process
(1) Turnover of counterpart personnel of ARAP

At the beginning of the Project, ARAP exerted considerable efforts to assign counterpart personnel to
all the research fields. However, 6 counterpart personnel were resigned from their posts. Although
vacant counterpart posts were promptly replaced by others but capacity building of these new
counterparts needed to be re-initiated.
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(2) Communication among researchers involved in the Project
It is reported that communication between Japanese researchers and their counterpart personnel has not
been conducted smoothly in some occasions. It was indicated that such poor communication might
have affected efficient implementation of the project activities.

(3) Advance planning of research work at the Achotines Laboratory
At the Achotines Laboratory, it is required that research plan is submitted to the administrator of the
Laboratory well in advance of researchers arrival in order to ensure coordinated use of laboratory
facilities and equipment. As for ARAP researchers, duty trip arrangements need to be made since most
of them need to travel to the Laboratory from their assigned places. As such they need at least 30 days
of lead time for application and preparation of their duty trips. It is reported that there were a number
of cases that sufficient time was not given before the conduct of joint research activities.

5. Conclusion

The Joint Mid-term Review Team has confirmed that the project activities have shown a good progress
in general. As the results of the project activities, scientific knowledge and information on early life
history, spawning ecology, and nutrition have been produced as originally planned. The summary of
evaluation based on five evaluation criteria is described in the table below.

Criteria Evaluation Remarks
Relevance High
Effectiveness High

Efficiency Moderately high Corrective actions are needed to cover lost time in
ocean cage installation. Countermeasures are needed to
deal with current halt in spawning.

Impact Premature to assess. Only provisional impact is

described

Sustainability | Likely to be high | On the condition that trained counterpart personnel

remain in the organizations.

6. Recommendations

A. Issues relating to the implementation procedure

1) Improved communication among researchers

A large number of researchers from three different counterpart organizations (ARAP, IATTC and Kinki
University) are involved to conduct joint research and many researchers visit the Achotines Laboratory
on a short-term basis. E-mail is main tool for communication when the researchers are not in the
Achotines Laboratory and the efficiency of communication depends largely on communication
skills/ability of individual researchers and language barriers also exist. It is necessary to exert upmost
efforts to improve communication.
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2) Official assignment of research coordinators

Assign a research coordinator at each counterpart organization for a centralized single channel for
organization-to-organization communication. The research coordinators take a lead role in organizing
research activities within their organizations and discuss/consult with the research coordinator of other
organizations. When person-to-person communication among researchers fails, research coordinators
can also step in to facilitate better communication.

3) Information sharing among researchers

Researchers are grouped in three thematic areas and there is a tendency that information flow is rather
confined within the same research group. In order to facilitate inter- and intra-group information
sharing and exchange, it is recommended that information sharing events such as in-house
seminars/workshops be organized.

4) Advanced planning of research activities

ARAP researchers need to obtain a travel authorization to visit the Achotines Laboratory 30 days prior
to their departure. Certain research works require sufficient lead time for preparation such as
propagation of live feed.

It is necessary to share information on research activities at the Achotines Laboratory among persons
concerned well in advance of their visit to the Laboratory. Research plan/schedule in a written form
should be shared among persons concerned and research coordinators.

5) Improvement of counterpart training in Japan

The importance of “advanced planning” and “documentation of information for consultative
implementation” is also applicable to counterpart training in Japan. Close consultation with
counterpart personnel on their training plan is required in order to improve the effectiveness of such
training. The assignment of a supervisor for each training participant is also recommended, who is
responsible for ensuring overall quality of the training.

B. Issues relating to the project administration

6) Official assignment of a Liaison Officer

It is advisable that ARAP assign a Liaison officer who is solely responsible for reception/follow-up of
document/application processing etc. related with project administration.

7) Continued effort to ensure assignment of ARAP counterpart

ARAP counterparts have to travel to Achotines from their assigned areas and have been playing
important roles in conducting various research activities. It should be ensured that existing ARAP
counterparts continue to take part in the project activities for the remaining period of the project.
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8) Publicity of the Project

The presence and significance of the Project needs to be widely disseminated to the general public of
Panama and Japan. It is important to organize an international/regional seminar to disseminate the

project results to wider audiences because tuna resources are important regional shared resources.

9) Financial contribution
In order to ensure financial stability of the Project, it is urged that ARAP, IATTC and JICA be adhered to
the agreement made at JCC meetings.

10) Improved management and security of equipment

A variety of technical equipment and instruments are provided. Recently there was a reported case of a
lost item and such incident needs to be prevented from happening again. In this connection, it is advised
that management of project equipment and instruments be strengthened.

11) Consideration of countermeasures for the prolonged halting of spawning

There is delay of some activities caused by the current halt in spawning. It is envisaged that spawning of
YFT would be resumed when sea temperature rises around April. Prolonged halt in spawning would
seriously affect the project achievement. Therefore, it is suggested that researchers concerned on this
issue promptly consider viable options of countermeasures when halting of spawning continues beyond
April 2014,

12) Installation and management of an ocean cage

Although the installation of ocean cage has been delayed, in the operational stage, three to four
technical staff of ARAP need to be assigned for management of the cage as operation/maintenance work
such as feeding fish and collection of dead fish is required on the daily basis.

7. Lessons Learned
None at the mid-term review
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MINUTES OF MEETINGS
ON
THE THIRD JOINT COORDINATING COMMITTEE MEETING
FOR
THE PROJECT FOR COMPARATIVE STUDIES OF THE REPRODUCTIVE BIODLOGY AND
EARLY LIFE HISTORY OF TWO TUNA SPECIES
FOR THE SUSTAINABLE USE OF THESE RESOURCES

The Third Joint Coordinating Committee (hereinafter referred to as “JCC") meeting was held
on November 26th, 2018 at Hotel Continental in Panama City in conjunction with the Mid-term
Review Study of the Project.

The participants of the Third JCC meeting had a series of discussion and exchange of views
on desirable measures to be taken for the Project, and as a result of the discussions, they agreed on
the issues referred to in the Attached Document. The participants are listed in Appendix 1 of the
Attached Document.

The Minutes of Meeting are written both in English and Spanish versions, with each text
being equally anthentic.

Panama City, 26 November, 2013

Vi’ Sovods >

DrNoshifinni SAWADA Ms. Nely SERRANO
Professor, Secretary General

f;;iﬁ%?:;‘jf;i;?% Aquatic Resources/Authority of Panama (ARAP)
M/

Mr. Shunjié‘%U}MN. Mr, Vernon SCHOLEY
Leader, JI€ZA Mid-term Reviely Team Director , Achotines Laboratory,
Japan International Cooperation Agency Inter-American Tropical Tuna Commission

(IATTC)



ATTACHMENT

1. Adoption of the Report

The Mid-term Review Team (hereinafier referred to as “the Team™) presenied the Joint Mid-term

Review Report (hereinafter referred to as “the Report”™). JCC examined thoroughly the contents of the Report

in the Appendix 2 and took note of the recommendations made in the Report. It was urged that counterpart

personuel of the Aquatic Resources Authority of Panama (ARAP), Inter-American Tropical Tuna Committes

(TATTC), and Kinki University Researchers make joint efforts to take necessary actions to follow up

recommendations of the Project.

2. Revision of Plan of Operation (PO)

In order to respond to the delay in installation of ocean cage as well as to the corrent halt in spawning of

Yellowfin tuna, a revision of PO was proposed, which was subsequently approved by JCC, the revised PQ is

attached in Appendix 3.

3. Revision of PDM

JCC approved technical corrections made on PDM as described in the table below;

Items Original Revision made Reason
Indicator for Project | Synthesis of biological Synthesis of seientific and The information to be

Purpose

information applicable to
rasource management of tuna
species, which is disseminated
by means of

- publications

- website

- regional seminars/ workshops

technical information
applicable to resource
management of tuna species,
which is disseminated by
means of

- publications

- website

~ regional sensinars/ workshops

sytithesized is not only
biolopical.

Means of Verification
for Project Purpose

* Project publications

+ Achotines Laboratory official
wehbgite

+ Seminar/workshop
proceedings

¢ Project publications

* Achotines Laboratory
official website

+ Seminar/workshop
proceedings

+ Synthesis report

Inclusion of additional
means of verification.

Indicator for Output 4

Atleast 25 YFT juveniles of 20
cm produced after 3 month
period in ocean cage

YFT juveniles of 20 em
produced after extended rearing
period.

Technical correction,

4. Assignment of the Research Coordinator

Based on the recommendations made by the Team, ARAP, IATTC, and Kinki University nominated the

Research Coordinators as listed below;
ARAP: Mr. Amado Cano, Ms. Yazmin Villarreal, Ms. Thelma Quintero
IATTC: Mr. Vernon Scholey, Dr. Daniel Margulics
Kinki University: Dr. Yasuo Agawa, Dr. Amal Kumar Biswas

1753
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JCC approved the assigiiment of the Research Coordinators as listed above,

5. Countermeasures to the halt in spawning of Yellowfin tunza

JCC discussed the countermeasures to the current hait in spawning of YFT and agreed to consider
initiating preparatory work for possible hormonal injection as a practical option to induce spawning in a

small gronp of broodstock held in a reserve tank, Additional options will continue 1o be explored.

6. Other matters

(1) In order to ensure financial stability of the Project, it is rcitcrated that ARAP, TATTC and JICA shall be
adhered to the agreement made at JCC meetings.

(2) IATTC made a request to JST/JICA to explore the possibility of providing financial assistance to the
JATTC international staff members’ travel to Japan to participate in the research work at the Fishery
Lahoratory of the Kinki University and to periodically attend an important international scientific meeting.
‘[his request was made since the JATTC counterparts do not currenily have project-related financial

support for this type of iravel.

(END)

Appendixl:  List of participants
Appendix2:  Joint Mid-Term Review Report
Appendix3:  Plan of Operation (Version 2)
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Date: November 26,2013
Time; 9:00 a.m. —2:30 p.m.
Place; Hotel Continental, Panama City

Appendix 1

LIST OF PARTICIPANTS
LUNCH-MEETING
JOINT COORDINATING COMMITTE AND MID-TERM REVIEW
OF THE PRO ATUN PROJECT

No, Nombre Institucion Cargo
1 !NelySerrano ARAP Sacretaria General
3 | Franklin Kwai Ben ARAP Director General de Investigacidn y
Desarrollo
3 | Edison Cedefio ARAP Director Reglonal de Los Santos
4 |ingrid Sanz ARAP Sub-Directora General de Investigacidny
Desarrollo
5 | Nadya Ramos ARAS Relaciones Publicas
6 |Raul Gonzalez ARAP Director Administrativo
7 | Amado Cano ARAP Lider C/P, Biologia Reproductiva
8 |Vernon Scholey CIAT Director, Laboratorio Achotines
S | Daniel Margulies CIAT Asesor Jefe / Senior Scientist
10 | Osvaldo Alexis CIAT Director en Panam3
11 |Llourdes Guerra MEF Coordinadora de Cooperacidn Técnica
" N!ar‘ra de las Mercedes MEF Eii[;:‘e:aesntante del Mnisteric de Economia y
Villalaz
13 {Yoshifumi Sawada Universidad de Kinkl | Asesor Jefe del Proyecto
14 | Shunji Sugiyama JICA Lider de ta Misién de Evaluacion
15 | Sugury lKubo JICA Planificador de la Evaluacién
16 {isac Dojun JICA, Consultor
17 |Shoji Kibe JICA Coordinador de Proyecto
18 |David Kanagy independiente Intérprete
19 | Kazumi Kchayashi JICA Panama Director
20 | Ayumi Takebayashi JICA Panama Asesora de Cooperacién Técnica
21 |Carlos Zambrano JICA Panamé Asesor de Cooperacion Técnica
22 |Elys Onadera JHCA Panami Relaclones Prblicas
23 | Esperanza Paniza Embajada del Japén | Representante de la Embajada de lapon
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THE JOINT MID-TERM REVIEW REPORT
ON
JAPANESE TECHNICAL COOPERATION (SATREPS)
FOR
COMPARATIVE STUDIES OF THE REPRODUCTIVE BIOLOGY AND
EARLY LIFE HISTORY OF TWO TUNA SPECIES

FOR THE SUSTAINABLE USE OF THESE RESOURCES

Panama City, November 26, 2013

Mr, Shunji &@mﬁ \‘\f ﬂ Mr. Edison Cedefio

Leader Leader
Japanese Mid-term Review Team Mid-term Review Team of the counterpart
Japan International Cooperation Agency organizations

Aquatic Resources Authority of Panama

JP
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Abbraviations and Acronyms

ARAP Aquatic Resources Authority of Panama
IATTC Inter-American Tropical Tuna Commission
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JICA Japan International Cooperation Agency
JST Japan Science and Technology Agency
MEF Ministry of Economy and Finance

FBF Pacific Bluefin tuna

PDM Project Design Matrix

PO Plan of Operation

R/D Record of Discussicns

SATREPS Science and Technology Research Partnership for Sustainable Development
YFT Yellowfin tuna
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1. Introduction

1-1 Background of the Project

Tuna fishery is an important industry for the Republi¢c of Panama (hereinafter referred to as “Panama®),
which generates valuable foreigh exchange earnings for the country, The production from the fishery is
processed and exported to the North American and European couniries.

In recent years, tuna resources show a decreasing trend and the excessive fishing pressura is said to be a
majar cause of the problem. Tuna resources are highly migratory specics distributing widely in the Pacific
Ocean and because of this nature, these resources are exploited by a large number of coastal countries of
the Ocean. Yellowfin tuna (hereinafter referred to as “YFT™) and Pacific bluefin tuna (hereinafier referred
to as “PBF”) are major target species of the tuna fishing industry and Panama is one of the major producer
counttles of YFT. The volume of tuna and funa-like species catch of Panama is the third largest among
Latir: American counfries.

In terms of scientific research on tuna resources, the Panama s the counfry where the Inter-American
Tropical Tuna Commission (IATTC) decided to establish its research facility, the Achotines Laboratory. It
is the only research station of regional fisheries bodies, where YFT broodstocks are kept and spawning is
observed in captivity. At the Achotines Laboratory, various regearch activities are conducted in ¢lose
collaboration with the Aquatic Resources Authority of Panama (hereinafter refetred to as “ARAP”),

Based on the background described above, the government of Panama made a request to the Govemment of
Japan to catryout scientific technical cooperation on *Comparative studies of the reproductive biology and
early [ife history of two tuna species (Yellowfin and Pacific Bluefin tuna) to ensure the snstainable use of
these resources (herein after referred to as “the Project™)”, The Project was commenced in April 2011 asa 5

year project,

1-2 Objectives of the Mid-term Review
(1) To confirm the progress and achievements of the Project based on the Project Deslgn Matrix (PDM)
and the Plan of Operations (PO), and identify the promoting/inhibiting factors to them,
{2) To analyze and evaluate the Project from the viewpoinis of five (5) evaluation cxiteria (L.e. Relevance,
Effectiveness, Efficiency, Impact and Sustainability), and
(3) To make recommendations on actions to be taken during the latter half of the Project,

1-J Meniber of the Joint Review Team _
The Project was reviewed by Jloint Mid-term Review Teatn (hereinafter referred to as “the Team™)

composed of persons of the Japanese side and the counterpatts in Panama. The Team was composed of flve
(5) members from the Japanesc side and three (3) members from the Panamnanian authorities and IATTC.

1-3-1 Japanese Mid-term Review Team

No.| Assignment Name Organization
e Senior Advisor, Japan International Cooperation Agenc
1 |Leader M. Shunji Sugiyaina AP P gency
(JICA)
Cooperation Field Crop Based Farming Area Division, Rural
2 p, Mr. Suguru Kubo P &
Planning Davelopment Department, JICA

, Graduate Scheol ¢ 1 Division of
3 {Bvaluation (JST) |Dr. Makie Kokubun Frofessor, Graduate School of Agriculture Division o

Biotogical Resource Sciences, Toholu University




Chief, Ressarch Parinership for Sustainable Development

4 |Evaluation (JST) |Ms. Chihiro Inoue \ )
fon {IST) | Division, Japan Science and Technology Agency (JST)

Evaluation and . ] )
5 Mr. Isno Dojun Consultant, Chuo Kathatsu Corparation

Analysis

1-3-2 Mid-term Review Team of the Counterpart Organizations

No.| Assignment Name Crganization

Regional Dirgetor of Aquatic Resources Authority of
1 | Leader Mr, Edison Cedeflo

Panama (ARAP) in Los Santos

Technic ration Coordinator, Ministty of Econom
2 | Member Ms. Lourdes Guerra . al Cooperation Coo Y Y

and Finence (MEF)

Representative Inter-American Tropical  Tuna
3 | Member Mr. Osvaldo Alexis Silva P A P

Commission in Panama

[-4 Scheduie of the Mid-term Review
The Mid-term Review Study was conducted from November 11 to November 26 of 2013 as shown in the

Annex 1.

1-4-1 Initial Examination in Japan

The Japanese Mid-term Review Team reviewed available documents related to the Project including project
reports, questionnaires replied by Japanese researcher/expert and counterpart personnel in Panama, and
prepared an evaluation grid which listed the specific review points and the data collection methods.

1-4-2 Revicw activities in the Republic of Panama
The Joint Mid-term Review Team visited ARAP and the Achotines Laboratory and carried out a series of
interviews and discussions with counterpart personnel in Panama and Japanese researchers/expeit, ete.

1-5 Methodology of the Mid-term Review

1-5-1 Method of Review

The Project was reviewed jointly by the Team based on materials showing the framework of the Project
such as PDM, PO and the Record of Discussion (R/D). The review work consists of analysis of project
reports, operation loghooks of the equipment, fleld surveys, and interviews with the researchers of ARAP
and the Achotines Laboratory, and Japanese researchers/expert. Furthermore, a thorough examination of all
the relevant information obtained was conducted by applying the following five evaluation ¢riferia,

1-5-2 Evaluation Criteria (Five Evaluation Criteria)

(1) Relevance
Relevance refers to the validity of the Project Purpose and the Overall Goal in connection with the

develapment policy of the authorities concerned of Panama as well as the needs of the beneficiaries and the
assistance policy of Japan.

(2) Effcctiveness
Effectiveness refers fo the extent to which the expected benefits of the Project have been achieved as

planned, It also examines whether these benefits liave been brought aboul as a result of the Project.

2 2



(3) EAficiency
Efficiency refers to the productlvity of the implementation process. It examines whether the inputs of the
Project have been efficiently converted into outputs.

(4) Impact
Impact refers to direct and indirect, positive and negative impacts caused by the implementation of the
Project, including the extent to which the overall goal has been attained,

(5) Sustainability

Sustainability refers to the extent to which the Project can be further developed by the authorities
concerned of Panama and the extent fo which the benefits generated by the Project can be sustained under
national policies, technology, systems and financial state,

2. Outline of the Project

2-1 Summary of the Project

The framework of the project was defined on hasis of the Minutes of Meeting sigoed ont September 16,
2010 and the R/D sigued on January 28, 2011, The project summary described in PDM version 0.1 is as
follows; (For more details, see Annex 2),

(1) Overall Goal
Resource management of two tuna species in Panamanian waters and TATTC jurisdiction ared is

strengthened.

(2) Project Purpose
Scientific knowledge and information on the reproductive biology and early life history of two tuna species,
which are fundamental for the sustainable use of these resources, are adequately obtained and synthesized,

(3) Outputs

Output 11 Spawning characteristics of YFT (Yellowfin tuna) and PBF (Pacific Bluefin tuna) are
detenmined.

Output2;  The method to identify malenal line of YFT is established by using mitochondria D-loop for
analysis

Qutput 3:  Critical factors that affect survival of YFT and PBF in their early life history are identified.
Output 4:  Fingerling production technologies that support early life history study of YFT are developed,

(4) Activities

-1 Investigation of YET spawning time in & day and spawning seasons

1-2 Investigation of environmental factors affecting the YET spawning

1-3 Investigation of the effect of nutritional status on the spawning of YFT

1-4 Development of a simple but thorough method to examine the physiological status of brood fish,
larvae, and juveniles of YFT and PBF (cDNA library and microarray development of viscerat
organs including gonads)

2-1 Examination of mitochondria D-loop as a method to identify maternal line of YFT

2-2 Vedification of the method by analyzing selected wild caught YFT samples to examine their
maternal lines

3-1 Comparative investigation of early development and the effects of physical and chemical factors on



YFT and PBF ‘

3-2 Comparative investigation of the vision characteristics and the larval response to light information
in YFT and PBF

3-3 Comparative investigation of feeding ecology, behavior, growth and survival of YFT and PBF in
early life stages

3-4 Comparative investigation of the nutritional value of artificial and natural food types of YFT and
PBF

4-1 Development of tools for genetic analysis and management of YFT

4-2 Collection of information for health management of YFT

4-3 Improvement of capture and transportation methods for YPT brood stock candidates

4-4 Development of hatchery and cage culture techuologies for fingerling production of YFT

4-5 Investigation of the development of visceral organs and their functions, and the quality and quantity
of feeds for YFT

(5) Responsible organizations
Japanese side: The Kinki University
Panamanian side: Aquatic Resources Authority of Panama (ARAP) and Achotines Laboratory/ IATTC

(6) Project Period
From April 1, 2011 to March 31, 2016 (5 years)

3. Achievement of the Project

3-1 Inputs

3-1-1 Japanese Side

(1) Japanese researchers nvolved in project activities

The research activities under the Project have been carried out in Panama and Japan. The number of
researchers that participated in the research activities in Japan is 36 in total in the Kinki University
(including undergraduate students). Among the, 18 researchers participated in the research activities both
ih Japan and Panama. For further details, refer to the Annex 3,

(2) Dispatch of Japanese experts/ researchers

One long-term expert (project coordinator) and 18 researchers have been dispatched to Panama in
short-term in the fields of development of larviculture technologies, early life history study, spawning
ecology study of YFT, nutrition requirements study, and development of YFT diet, etc. For further details,

refer to the Annex 4.

(3) Counterpart personnel trained in Japan

Thirteen (13) counterpart personnel have participated in the trainings in Japan. Themes of training were
“early growth and survival of tuna species™, “survival of tuna at larval and juvenile stages”, “fish diseases”,
and “molecular biology”. For further detalls, refer to the Annex 5.

(4) Provision of Equipment

1) Equipment provided by the Japanese side to the Achotines Laboratory

Equipment for research activities and fish culture which amount in total is around 927 thousand US dollars,
has been provided by JICA. The detailed list of equipment is provided in the Arnex 6.



2) Equipment provided to the research institute in Japan
Equipment for research activities which amount in total is around 24,8 million Yen. The detailed Hst of

equipment is provided in the Annex 7.

(5) Local cost borne by Japancse side
Local cost (in Panama) borne by the lapanese side for the implementation of project activities is around

262 thousand US dollar in total as of September 2013, This includes the expenses for the extension of the
main building for additional meeting room, office and storage of equipment, inzintenance of equipment,
procurement of equipment, purchase of consumables, contracted maintenance of equipment, and
transportation of materials. The detailed breakdown of expenditures is provided in the Annex 8,

3-1-2 Counterpart Side (TATTC and ARAD)

(1) Counterpart personnel involved in the project activities

At the time of the mid-term review, a total of nineteen (19) researchers and officials are {nvolved in the
project activities, among which 13 persons are from ARAP and 6 persons are from IATTC. Researchers are
organized in three thematic groups as described in the table below.

Group : Organization
ARAP JATTC {Kinki University)
Spawning ecology 8 3 {13)
Nutrition and feed 2 1 G,
development
Early life history and rearing 9 4 (25)
technology development

It was reported that six researchers of ARAP resigned for various reasons, who were immediately replaced
by new counterparts. The detailed list of counterpart personnel is provided in the Annex 9.

Three researchers of JATTC headquarters have visited the Achotines Laboratory twice a year for catrying
out experiments related to YFT. They also visited the Kinki Universily once a year (around 30 days per
visit) for carrying out experiment related to PBE

(2} Equipment provided by counterpart organization

ARAP has provided such equipment as laptop computer, outboard motor, refiigerator, and air conditioner.
The total amount of the equipment purchased was 8,536 US dollars. The detailed list of equipment is
provided in the Annex 10,

(3) Project Operation Cost Allocated by the Counterpart Organizations
Expenses for such items as fuel, eleciricity, equipment, and consumables for the project activities were
provided by ARAP and IATTC. Annual amount allocated by organization is given in the table below. The

detailed cost is provided in the Annex 11.
(Unit: US dollars)

Organization 2011 2012 2013 Total
ARAP 62,919.00 47,087.95 {n.a.) 110,006,95
[ATTC 141,040.00 218,040,00 {n.a.) 359,080.00
Total 203,959.00 265,127.95 (n.a,) 469,086.95

n.a.: Data are not available yet.
(4) Facilities provided by the counterpart organizations

-
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Counterpart organizations offer the following facilities for the project activities in the Achotines
Laboratory.

1) Office space for Japanese experts/ researchers

2) Research facilities and equipment of the Achotines Laboratory

3-2 Progress of the Planned Activities

The project activities have been carried out in accordance with the PDM and PO since the beginning of the
Project. The project activities undertaken from April 2011 to October 2013 are summarized in the Table
below with indications of the level of achievement at the time of Mid-Term Review based on the
information provided by the researchers invelved in the Project,
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3-3 Outputs
3-3-1 Output 1: Spawning characteristics of YFT and PBF are determined,

Indicator 1-1: At least two optimumn nutritional condition (diet composition, quantity and frequency of
feeding, and supplements) of YFT broodstock identified

For this Project, it is difficult to conduct a precise comparative test because of limited availability of rearing
tank facilities and a broodstock. Currently sardine and squid are used as feed. When a higher portion of
squid was feed, the spawning performance was beter. From this result and additional chemical analysis, it
was suggested that the use of feed with higher polyunsaturated fatty acid (HUFA) is necessary for
broodstock of YFT.

Initially, it was planned to investigate the effects of quantity and frequency of feeding, and additives.
Howevet, activities for identifying optimum nutritional condition for broodstock has been suspended
because the change of feeding condition may cause a cease of spawning and it may affect other research

activities,

There is a difficulty to conduct research on formula feed development for broodstock, because it is
necessary to transport ingredients for making the formula feed. Although there is limited availability of
broodstock, the research team will look into the use of trash fish with added phospholipids, DHA, vitamin
E, and vitamin C, which would have positive effects on spawning induction and sgg guality.

Indicator 1-2: At least two optimum environmental factors identified (temperature range, light intensity,
pitoto perlod, moon phase, water chemistry) for YFT spawning

Spawning (fecundity, spawning time, hatchability) and environmental conditions (weather, temperature,
breeding water temperature, etc.) of YFT have been recorded daily under the captive situation in the
Achotines Lahoratory.

Analysis of the collected data will be carried out in the later stage. At this point the temperature range of
YFT spawning under the captive conditton is found to be more than 24°C.

YFT spawning was put on hold in auturan 2012 when a red tide occurred in the area near the Achotines
Laboratory, following heavy rain in the rainy season. From this event, it becomes clear that changes in
water quality and salinity would affect spawning of YFT. In addition, it was found that light intensity and
photoperiod (daylength) are not the factors to affect spawning. As to the refationship between spawning and
moon phasc, additional data need to be collected.

In sununary, the effects of three envirommental factors (temperature range, photoperiod, and light intensity)
have been identified and study of additional environmental factors will be camied out.

] Indicator 1-3: Biochemical assay developed to determine egg quality of YFT and PBF j

As for PBE, visceral tissue sample collection was carried out to clone the physiological situation related to

G
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genes in the internal organ. As for YFT, samples were collected from 20 wild YFT which were caught in
Okinawa (Japan). Analyses on the change of egg nutrition component and various enzyme activities
associated with egg development of YFT and PEF were conducted,

The above work indicated similarity of nutritional and enzyme activity change during the egg development
period between YFT and PBE. This suggests metabolic process where lipids are consumed mainly as an
energy source for egg devclopment, while consumption of proteins is maintained to be minimum, From
these findings, it is suggested that an important indicator to determine the egg quality is epg lipid.

Development of biochemical assay method for determining egg quality of YFT will be started after resume
of spawning of YFT broodstock and it is expected that a biochemical assay method will be developed

within the project period.

3-3-2 Output 2;: The method to identify maternal Jine of YFT is established by using mitochondrial
D-loop for analysis

Indicator 2-1:  Primers identificd to detect the polymorphism of mitochondrial D-laop

As for YFT, fins of YFT were collected at the fish market near the Achotines Laboratory, samples were
taken from those fins, and analyses were carried out. As for PBF, samples were collected from 500
individuals of PBF which were obtained from the fish market in Japan and analyzed.

After a series of experiments in this project, primers to deteet the polymorphism of mitochondrial D-loop
were identified and this component has been achieved,

Indicator 2-2: Independent maternat lines of YFT identified

As for YFT, samples were collected from 25 individuals of YFT caught in Japan and 77 individuals of YFT
landed in Panama. The results of analysis indicated that genetic diversity was wide but dominant
populations were not found. However, in order to verify these results, other methodologies will be

erployed,

3-3-3 Output 3:  Critical factors that affect survival of YFT and PBF in their early life history are
identified.

Indicator 3-1: Developmental speed and embryogenesis process of YFT and PBF described in relation to
physical and chemical factors

Microscopic and histological observation of YFT embryogenesis was completed and its analysis is
underway. As for effects of salinity and water temperature on the developing speed, hatching rate, survival
rate, and the investigation of effects on the progress of morphogenesis, hatching rate, rate of normal larvae,
and daily number of death fish were conducted. Comparison with data on PBF is under way.

In summary, the experiments and analysis related with this indicator have been completed, therefore, this
component has been achieved.

A 11
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indicator 3-2: External and internal morphological development of larval and juvenile YFT and PBF
described

The research of external and internal morphological development of PBF larvae was completed. As for
YFT, the collection of samples of external morphology has been completed. Sample collection for intermal
morphologies of larvae and external/ internal morphologies of YFT juveniles and young fishes and analysis
will be carried out in future.

Indicator 3-3; Similarities and differences identified in
- vision characteristics and the larval respaanse to light information in YFT and PBF
- feeding ecology, behaviar, growth and survival of YFT and PBF
- nuiritional value of artificial and natural food types of YFT and PBF

1} Visual features and responses to light of larvae and juveniles

Comparative studies on the feeding amount, growth, and the survival rate in breeding larvee and juveniles
under different conditions using LED lights which have different wavelengths have been carried out. As for
the visual feature of larvae of YFT and PBF, their similarity was confirmed as a kind of opsin gene
sequence is developed largely at the start of feeding. It is considered that the response of PBF to a variety
of light information is related to the development of opsin gene sequence. Response of YFT to light will he
studied in the near future. After resume of spawning, the experiments on response to light information will
be conductad for one year,

2) Feeding ecology, behavior, growth and survival

Investigations on attacking behavior and change of survival rates of larvae of YFT have been conducted
under different culture conditions such as feeding density and size of individual larvae. 1t has been
suggested that factors inducing cannibalistm in larvae of YFT are the difference of size and lack of feeding,
On this aspect, similarity with PBF is confirmed. However, it has been suggested that the degree of
influence of these two factors are different in the two cases. Detailed study will be conducted in the near

future.

Culture experiment of PBF has been conducted to examine starvation tolerance at the larval period and the
appropiiate prey density, etc. Analysis of the dala is underway. In the case of YFT, IATTC has provided
research results. Therefore, similarities and differences between YFT and PBF will be identificd after
obtaining results of analysis.

3} Nutritional value of natural and artificial feed
Investigation of the general composition and fatty acid composition of artificially fortified rotifer and
copepods was conducted as feeding material at the early growth stage. The lipid content was increased

significantly by using rotifers that were artificially fortified with DHA, Protein Serco (produced in Belgium).

On the other hand, there were no differences between the contents of protein and ash. As for a general
composition of copepods which were collected near the Achotines Laboratory, the contents of protein and
lipid were less than the protein and lipid contents of PBFE, and the content of ash was more than the ash
content of the fortifled rotifer. As a result, it was found that the fortification of rotifcr is effective for YFT.

12
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3-3-4 Qutput 4: Fingering produetion technologies that support early life history study of YFT are
developed,

Indicator 4-1: BAC clone for the brood stock develaped

As for PBF, BAC using IDNA extracted from testis was developed. As for YFT, BAC using DNA extracted
from liver was developed. BAC clone development related with this indicator has been achieved,

| Indicator 4-2; Sex linked DNA markers for sex detenmination in the early life history of YFT identified

A sex-linked DNA marker of tuna has been identified orly with the full-cycle cultured PRF at the Kinki
University. However, an identified DNA marker can be used only for full-cycle cultured PBE. In order to
identify the sex-linked DNA marker of YFT, it is necessary to examine neighbor sequence of the sex-linked
DNA marker of PBF and to identify the coding region, and then to investigate the polymorphism of YFT.

l Indicator 4-3: Parasitism of YFT described |

Parasite examination on dead YFT broodstock from the Achotines laboratory has been conducted, There
was no parasitic infection which seriously affects the health of the YFT broodstock. The description of
parasitism of YFT related with this indicator has been completed, therefore, this component has been
achieved.

Indicator 4-4: 25% of improvement of 1996-2000 success rate from capture to healthy YFT bioodstock
attained

In order to improve methods for capture and transporiation of YFT, body temperature changes in spine
during transportation have been investigated. It is suggested that stress of YFT continues for several hours
after capture. Methods for reducing stress of fish after transfer into fish tank will be examined. It is also
planned to propose new and improved methods regarding the transfer of fish into the fish tank.

The activities related with this indicator will be completed in the next year and it is expected that
improvement of success rate from capture to healthy YFT broodstock with this indicator will be completed
within the project period.

(The survival rate from capture to handling of YFT of 1996-2000 was 50.9% in average.)

l Indicator 4-5: At Jeast 25 YFT juveniles of 20 ¢m produced after 3 month period in ocean cage ]

Installation of ocean cage has not been completed. Therefore, investigation related to this indicator (rearing
juverniles it ocean cage) has not started, The installation of ocean cage is scheduled in February 2014,
Rearing of YFT in ocean cage will be carried out from the spring of 2014. If broodstocks of YFT of the
Achotines Laboratory resume spawning by the spring 2014, it is possible to be completed the research
activities using ocean cage in the remaining two years.

13



Indicator 4-6:  Visceral organ development described for larval and juvenile YFT

It was planned to start investigation on development of internal organs or viscera organs by using larvae
and juveniles produced in 2013. However, spawning of the YFT broodstock of the Achotines Laboratory
halted in 2013. Therefore, samples necessary for investigation were not obtained. After the resume of
spawning, this investigation will be started. Duration necessary for carrying out this investigation is around
one year, therefore, it is expected description of visceral organ development with this indicator witl be
completed during the project period.

3-4 Project Purpose

Project Purpose: Scientific knowledge and information on the reproductive biology and early life
history of two tuma species, which are fundamental for the sustainable use of
these resources, are adequately obtained and synthesized.

Indicator 1: Synthesis of biological information applicable to resource management of tuna species,
which is disseminated by means of
- publications
- website
- regional seminars/ workshops

It is expected that the research results will be compiled in a synthesized form and disseminated by means of
three media (publications, website and regional seminars/ workshops). It is also expected that the research
results will be presented at regional and international seminars which will be held before the end of the
project term. In addition, biological information will be compiled int a book, of which publication can be
after the terminafion of the Project.

3-5 Project Implementation Structure and Process
3-5-1 Project Implementation Structurc

The project activities have been conducted by the researchers of ARAP, TATTC, and the Kinki University,
‘The following figure shows the conceptual implementation structure of the Project.



ARAP headquimienn
+ Projtst Plrector
1 Projest Co-Mennger

A
o
. 1 " e Comnterput \
foit Resaarch
A Shor -Berm expeny andtochnics] transferin Panum
+ Chiel Advisor

+ Spawaiag ecology

ABRAP
H1 tesearthiry 5 .
- itea - Nulriian mepireinents m ! !
-IsT D « Exly Hfe hishony thusly @ . ,':TT? !
» Developiien] of fervElium MQU dqaters
~ Qhery t {
{18 rescarchern) e = = 1

MOU
B, Longterni aquert - T JATTC
* Projest Coardhnator Reserwh In fapnn ::jﬁ Co-?;]u(ﬁ)m :
Trinig s carchors
Jrinigie g § mearien a o Achotne
It Research o
\ wnd techsial sransferin Praneia

The Achstiney Lehortery (mabn sliein Parama) YFT

Redzanch sites and
et spcie:

The Kkl Univentity FBF

The Joint Coordinating Cornmittes (JCC) meetings have been held twice and in these meetings agreements
were made on such agenda items as stated below:
*  Budgetary confribution to the Project from each party
+ Selection of counterpart for training in Japan
«  Apnual work plan of the project activities
Assignment of project counterpart personnel
Guidelines for use of project equipment

Based on above factors, it can be said that the JCC meetings were effective in discussing issues and
collective decisions making,

In addition, four sub-committees (steering commitiee, research committee, budget committee, and public
relation committee) were formed for the Project and several persons of three organizations were assigned in
each sub-committee. The members of sub-committees communicate mainly through e-mail; however at
times communication was partial or incomplete. Considering the sitvation where the parties do not meet on
regular basis, the functionality of these sub-committees may be limited, so that complementaty measures
are ngeded to resolve this issue.

3-5-2 Project Implementation Process

(1) Turnover of counterpart personncl of ARAP

At the beginning of the Project, ARAP exerted considerable efforts to assign counterpart personnel to ali
the research ficlds., However, 6 counterpart personne!l were resigned from their posts. Although vacant
counterpatt posts were promptly replaced by others but capacity building of these new counterpats needed
to be re-initiated,

(2) Communication among researchers invelved in the Project
It is reported that communication between Japanese researchers and their counterpart personnel has not

been conducted smoothly in some oceasions. It was indicated that such poor communication might have
affected efficient implementation of the project activities.
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(3) Advance planning of research work at the Achotines Laboratory

At the Achotines Labotatory, it is required that research plan is submitted to the administrator of the
Laboratory well in advance of researchers arrival in order to ensure coordinated use of laboratory facilities
and equipment. As for ARAP researchers, duty trip arrangements need to be made since most of them need
to travel to the Laboratory from their assigned places. As such they need at least 30 days of lead time for
application and preparation of their duty trips. It is reported that there were a number of cases that sufficient
{ime was not given before the conduct of joint research activities.

4. Results of Review
4-1 Relevance

The relevance of the Project is considered to be high based on the facts described below:

(1) Needs of improving resoutce management of tuna specjes

Tuna fishery is an important industry for the Central American countries, including Panama. Panama jtself
exports considerable amount of frozen and fresh tuna, which constitutes an important part of foreign
cwrrency eanings.

However, a declining trend of tuna eatch is evident in the Pacific Ocean and regional organizations
concerned with research and management of tuna resources such as IATTC, WCPFC! and ISC? urged
prompt conservation and management actions. The objective of this Project is to accumnulate and synthesize
scientific knowledge and information on the reproductive biology and early life history of two tuna specics,
and its outputs are expected to provide a good basis for the effective management of these funa resoutces.

(2) Relevance to the national policies concerned of Panama

The Policy on the Aquatic Resources of Panama for Fisheries and Aquaculture (2010) defines fourteen
basic principles, which includes “promotion of sustainable management of marine resources” and
“promotion of research and development on appropriate fisheries and aquaculture tectnology for
developing responsible fisheries and aquaculture”. The National Strategy for aquaculture development
(2012) describes the importance of the development of aquaculture in harmony with environmental
management and also specifically promotes research on YFT because of its high potential. It can be said
that the objective of the Project is in line with above-mentioned Panama's policy objectives.

(3) Conformity to the assistance policy of Japan to Panama

One of the important sectors for JICA’s assistance work in Panama is environmental conservation, which
naturally includes conservation of the natural environment and biological resources. This Project is
expected to contribute to the strengthening of resource management of tuna species, which is within the

scope of JICA’s focal area in Panama,

(4) Comparative advantage of technical cooperation by Japan

The Kinki University of Japan is a leading university in the ficld of aquaculture related study, which has
succeeded to close the life cycle of PBF for the first time in the world. Considerable knowledge and
technical expertise on the culture of PBF have been accumufated in the university over more than 40 years
of researeh work. It can be considered that partnership with the Kinki University is a great advaatage in
terms of conducting comparative sfudies on YFT and BFT in an efficient way.

1 Western Central Pacific Fisheries Commission
% International Seientific Committee for Tuna and Tuna-like Species in the North Pacific Ocean
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(5) Appropriateness of approach taken by the Project

Int the Achotines Laboratory, there are YFT broodstock culture tanks where spawning of YFT ocours almost
all the year around. As compared to the similar facilities in other areas where spawning may only be
observed once a year for the duration of several weeks, the laboratory strategically located in Achotines
offers an optimal environment for conducting reproductive biology and early life history studies of YFT.

4-2 Effectiveness
The Project Purpose is expected to be produced in an effective way by the end of the Project.

The project activities have shown a good progress in general and reasonable pieces of research outputs
have been produeed as indicated by a number of research papers published or prepared so far. However,
there is a concern that prolonged halt in spawning of YFT at the Achotinss Laboratory may seriously affect
the timely conduct of planned research activities, which would consequently affect negatively the level of
achievetnent of the Project Purpose.

Tt is envisaged that seasonal rise of sea temperature that usually oecurs in April may trigger the resume of
spawning activities of YFT and the Project needs to closely monitor the environmental factors of the

. broodstock culture tank.

4-3 Efficiency
The efficiency of the Project is considered to be moderately high based on the facts described below;

(1) Inputs by Japanese sida

The researchers of the Kinki University have visited the Achotines Laboratory twice a year (from May to
June and from October to November) in general. It seems that the dispatch of researchers of the Kinki
University is appropriate in terms of number of persons, expertize, and research capacity. At the beginning
of the Project, the dispatch of Japanese researchers was concentrated in a relatively short period of time and
it was necessary fo coordinate the arrangement of research materials and facilities in ordet to ensure smooth
conduct of the research activities,

At present, coordination of the timing of researchers’ visit to the Laboratory has been relatlvely improved
and Dbence there is no serious difficulty observed over the use of the laboratory facilities. The procured
equipmert by Japanese side is adequate for the research activities and has been used effectively. In the case
of ocean cage for juvenile fish rearing, there is around one year delay in procurement and the related
activities have not yet started.

There is a set of equipment that requires computer software for operation. It was reported that the operating
system of the computer is Japanese version (windows 7) and one of the software is alsa Tapanese version.
Thetefore, it is difficult to operate these systom and sofiware for the counterpart personnel of ARAP and
IATTC. In addition, there are several pieces of equipment which instruction manuals are written in
Japanese. In order for proper use and maintenance of equipment, instruction manuals in English or Spanish
ate fecessary.

As for the trainings in Japan, in most cases, frainings were cffective in terms of strengthening research
ability of the counterpart personnet (in total, 13 persons participated in). There were cases that explanation
of the objectives of the training and methods of experiment were not properly done and instructions to the
couriterpart personnel were not made adequately.
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(2) Inputs by ARAP

Eleven (11) staff members of ARAP are assigned as counterpart personnel for the Project at present, It
seems that the number of counterpart personnel is appropriate. ARAP allocated budget for the project
activities including travel cxpenses, fuels, and procurement of equipinent. ARAP has made substantial
efforts for allocating budget; however, the actual amount allocated for the project aetivities has not reached

the ievel that ARAP initially committed.

(3} Inputs by JATTC

In tenms of financial contribution to the Project, IATTC has been fulfilling its commitments, With regard to
assignment of the counterpart personnel, the director and other two researchers of the Achotines Laboratory
have participated in the project activities, and three researchers of IATTC headquarters (in Califomia,
USA) have visited to the Achotines Laboratory and carried out their experiments, In addition, three
rescarchers of IATTC headquarters have visited to the Kinki University (in the spawning season of PREF)
and carried out the experiments reiated to PBF. It seems that the inputs made by IATTC are appropriate,
The issue of coordination of the research activitiss mentioned above was also relevaut to [ATTC
researchers, because their visits to the Laboratory were made at the same timing as the visits of the
researchers of the Kinki University.

4-4 Impact
As it is premunture to desetibe the level of achievement of the Overall Goal at the point of the Mid-term

Review, only provisional impacts are described.

4-4-1 Prospect for Achicving the Overall Goal
Overall Goal: Resource management of two tuna species in Panamanian waters and IATTC

Jurisdiction ares is strengthened,

Indicator: Resource matagement measures elaborated based on the project outputs (improved biological
information on two tuna species)

Findings of research activities of the Project can.be contributed to better understanding. of population
structure of YFT and PBF, and identification of major factors affecting fluctuation of tuna resources. These
results are expected to provide a scientific basis for better management of resources,

4-4-2 Other Impacts
There are several potential effects/impact in future as follows.

(1) Impact on science
The research results of the Project, through submission of academic papers and presentations at
international/domestic conferences, will contribute to advance in science in the flelds of tuna resource

management and aquaculture,

(2) Contribution to future development and promotion of aquaculture in Panama

[t is generally said that the knowledge accumulated and techniques acquired by the Project are highly
applicable to fatming of other marine species. These include technical fields of seed production, hatchery
management, fingerling rearing, feed development, ocean cage management, and genetic analysis.

1t is expected that counterpart personnel who work on these fields contribute to the future development and



promotion of aquaculture in Panama,

4-5 Sustainability
Sustainability of the Project is likely to be high based on the facts described below;

(1) Policy Aspect

As mentioned in the Section 4-1, achieving the objective of the Project will contribute to sustainable
management of marine resources and the development of aquacultire in the medium to long term. These
areas are considered as important issues by the Government of Panama. Therefore, policy sustainability of

the Project will be secured.

(2) Organizationnl and Technical Aspcct
ARAP and TATTC have carried out the joint research since 1985 at the Achotines Laboratory and IATTC is

responsible for the conservation and management of tuna and other marine resources in the eastern Pacific
Ocean. Therefore, it is very likely that this joint research structure continues in the mid- to long term. For
ensuring technical sustainability, it is fundamental that the counterpart personnel, who have acquired
related knowledge and technologies, continue their wotks at respective organization.

(3) Financial Aspect
The budget allocation plan for the Project was agreed among ARAP, IATTC, and JICA at the first JCC

meeting, 1t is important to adhere to the agreement for ensuring financial resource in a cooperative manner.

4-6 Conclusions

The Joint Mid-term Review Team has confirmed that the project activities have shown a good progress in
general, As the results of the project activities, scientific knowledge and information on early life history,
spawning ecology, and nutrition have been produced as originally planned. The sununary of evafuation
based on five evaluation critetia is described in the table below.

Criterla Evaluation Remarks
Relevance High
Effectiveness High
Efficiency Moderately high Corrective actions are needed to cover lost time In ocean

cage instaliation, Countermeasures ere needed to deal with
current halt in spawning.

Linpact -— Premature to assess. Only provisional impact is described
Sustainability Likely to be high On the condition that trained counterpart personnel remain in
the organizations.

5. Recommendations

Issues relating to the implementation procedure

1} Improved communicgtiun among researchers

In this project, a large number of researchers from three different counterpart organizations are
involved to conduct joint research and many rcsearchers visit the Achotines Laboratory on a
short-term basis. Such nature of research work inevitably requires communication by e-mail (as
face-to-face meetings are not always possible) especially in the pre-visit planning stage, However, the
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efficiency of communication depends largely on skills/ability of individual researchers and language
barriers also exist, As such, there are several reported cases that communication became problematic.
On this basis, it is urged that all the individuals involved in the Project exert upmost cfforts to improve
communication within the Project (practical means of addressing this problem are suggested in the
following sections).

2} Official assignment of research coordinators

With regard (o the communication at the organization level, clear definition of a eommunication
channel often improves the situation. Such channel can be easily established when a “focal point” is
assigned at each counterpart organization and in this project, the focal point can be called a “Research
Coordinator”, who acts as a centralized single channel for organization-to-organization
communication, The Research Coordinators take a lead role in organizing research activities within
their organizations and discuss/consult with other organization for well prepared and coordinated
research work. In this project, such organizational level coordination is particuarly important since
research facilities (e.g. experimental tanks and analytical equipment) and materials (e.s. YFT
cggs/larvae and feed) available at the Achotines Laboratory often become scarce during the peak
season of research work.

When person-to-person communication among researchers fails, Research Coordinators can also step
in to facilitate better communication,

3) Information sharing among researchers

In this Project, researchers are grouped in three thematic areas and there is a tendency that information
flow is rather confined within the same research group. In .order to facilitate inter- and intra-group
information sharing and exchange, it is recommended that information sharing events such as in-house
seminars/workshops be organized. In these events, research plan/findings and related technologies can
be presented, Such events are also good opportunities for visiting researchers to introduce themselves
to other parties,

4) Advanced planning of research activities

Certain research works require sufficient fead time for preparation (e.g. propagation of live feed) and
ARAP researchers need to obtain a travel authorization fo visit the Achotines Laboratory 30 days prior
to their departure. These facts together indicate the importance of advanced planning of research
aclivities jn this project, Furthermore, in order to overcome language barriers and facilitate
communication, documentation of research plan/schedule is highly encouraged, Documented
information can serve as a good basis for discussion and consultation among researchers of different
organizations.

It is, therefore, requested that all the researchers prepare a research plan/schedule in a written form
well in advance of their visit to the Laboratory and share it with research coordinators and their

counterparts.

5) Improvement of counterpart traiuing in Japan

The importance of “advanced planning” and “documentation of information for consultative
implementation” is also applicable to counterpart training in Japan. Close consultation with
counterpart personnel on their training plan is required in order to improve the effectiveness of such
training. The assignment of a supervisor for each trajning participant is also recommended, who is
responsible for ensuring overall quality of the training,
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Issues relating to the project administration

6) Official assignment of a Linison Officer

In this project, administrative support rendered by the headquarters of ARAP is essential for smooth
implementation of the Project. In order to ensure continuation of this function, it is advisable that
ARAP assign a Liaison officer as the technical focal point for the Project, who is solely responsible for,
inter afa, communication with the Project, reception/follow-up of document/application processing,
and dealing with other administrative matters of the Project.

7) Continued effort to ensure assignment of ARAP counterpart

Despite of logistics difficulties (ARAP counterparts have to travel to Achotines from their assigned
arcas), ARAP counterparts have been playing important roles in conducting various research activities.
ARAP efforts to maintain this critical input are indispensable and hence it should be ensured that
existing ARAP counterparts continue to take part in the Project for the remaining period of the project.

8) Pnblicity of the Project

The presence and significance of the Project needs to be widely disseminated to the general public of
Panama and Japan so as to facilitate their understanding of the Project as well as to harness their
support for project activities. For this purpose, it is recommended that the Project prepare and
disseminate informative materials such as brochure and newsletters that promote understanding of the
outline of the Project (objective, expected outputs and major activities),

Considering the fact that tuna resources are important shared resources in the Pacific Ocean, which
requires regional efforts for management, it can be said that the scientific findings of the Project are
also valuable scts of information in regional terms. In view of the above, it is advisable that all the
- parties concerned of the Project consider organizing an international/regional seminar to disseminate
the project results to wider andiences.

%) Financial contribution
In order to ensure financial stability of the Project, it is urged that ARAP, IATTC and JICA be adhered

to the agreement made at JCC meetings.

10) Improved management and security of equipment

In this project, a variety of technical equipment and instruments are provided, which are utilized by
multiple users. Recently there was a reported case of a lost item and such incident needs to be
prevented from happening again. In this connection, it is advised that menagement of project
equipment and instruments be strengthetied so as to ensure long term utilization of these items.

11) Cousideration of countermeasures for the prolonged halting of spawning

It is envisaged that spawning of YFT would be resumed when sea tempetature tises around April 2014
and the delay of some activities caused by the current halt in spawning would be also solved. For the
moment, measures taken on this issue are mainly close monitoring of environmental factors of the
broodstock rearing tanks. Considering the time bound nature of the project activities, prolonged halt in
spawning would seriously affect the project achievement. Therefore, it is suggested that researchers
concerned on this issue promptly consider viable options of countermeasures when halting of
spawning continues beyond April 2014,

21
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12) Installation and management of an ocean cage

The installation of ocean cage has been delayed for some technical reasons. Since it is an important
component of the Project, efforts shall be made to ensure that the installation of the cage will be
completed as early as possible, In the operational stage, three to four technical staff needs to be
assigned for management of the cage as operation/maintenance work such as feeding fish and
collection of dead fish is required on the daily basis. It is recommended ARAP take a lead role in

addressing this issue.

(END)
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Annex 12 List of Publications

(1) Publications in academic journals

1. Yoshiki Tsutsumi, Tare Matsumoto, Tomoki Honryo, Yasuo Apawa, Yoshifumi Sawada and Yasunori
Ishibashi. Effects of light wavelength on growth and survival rate in juvenile Pacific bluefin tuna,
Thunnus otientalis. Environmental Biology of Fishes, in press.

2. Yoshifomi Sawada, A Toshio Kaga, Yasuo Agawa, Tomoki Honryo, Yang-Su Kim, Masahiro Nakatani,
Tokihiko Okada, OAmado Cano, ODaniel Margulies and OVernon Scholey. Growth Analysis in
Artificially Hatched Pacific Bluefin Tuna, Thunnus orientalis. Aquaculture Science, in press.

3. Sakemoto Wataru, ATakayuki Ohnishi, Yuichi Tsuda. Effect of food and temperature on swimming
behavior of juvenile bluefin tuna. Proceedings of 19th International Symposium on Biotelemetry (Peer
reviewed proceedings), in press,

4, OMaria Stein, ODanjel Margulies, OJeanne Wexler, OVernon Scholey, Yang-Su Kim, Tomolki
Hooryo, A Tsukasa Sasaki and Yoshifumi Sawada. Comparative studies of enrichment media for
producing nutritionally enhanced prey and their effects on growth, survival and cohort biomass of Pacific
bluefin farvae. Submitted to Marine Ecology Progress Series,

5. OAngel Guillen, Tomoki Honryo, OJuan Ibarra, OAmado Cano, ODaniel Margulies, O'Vrnon
Scholey, OJeanne Wexler, OMaria Stein, Torn Kobayashi and Yoshifumi Sawada. Effect of embryonic
development of Yellofin tuna (Thunnus albacares). Submitted to Aquaculture Science.

6. Tomoki Honryo, Naoki Kaze, Hiroshi Yamamoto, Hidcki Hirose, Yasuo Agawa and Yoshifumi Sawada.
Effect of different dietary fatty acids on survival, growth, handling stress resistance, and lipid-metaholic
related gene expression of Pacific bluefin tuna, Thunnus orientalis, juvenile (Temminck and Schlegel).
Submitted to Aquaculiure Research.

7. Yoshifumi Sawada, Tomoki Honryo, Yasuo Agawa, Yang-Su Kim, Shigeru Katayama, Michio Kurata,
Tokihiko Okada, Shigeru Miyashita. Teratogenic effect of short-term hypercapnia and hypoxia on red sea
bream, Pagrus major, embryos. Submitted to Journa} of Fish Biology.

8. Yang-Su Kim, ODaniel Margulies, OVemon P, Scholey, O Amado Cano and Yoshifumi Sawada. The
effect of temperature and salinity on hatching rate and larval survival rate of yellowfin funa, Thunnus

albacares, Submitted to Aquaculture.

9. Yang-Su Kim, OTsukasa Sasaki, OMasato Awa, OMaho Inomata, Tomoki Honryo, Yasuo Agawa,
Masashi Ando and Yoshifumi Saweda.. Effect of dietary tanrine enhancement on the growth and
ontogenetic development in red sea bream Pagrus major larvae. Submitted to Aquaculture Research,

10. Yasuo Agawa, Takafumi Komiya, Kouhei Tamura, Tomoki Honryo, Tsukasa Okada, Nacki Yagishita,

Toru Kobayashi and Yoshifumi Sawada, Identification of Male and Female Sex-Linked DNA Sequence of
Cuitured Pacific Bluefin Tona, Thunnus orjentalis. Submitted to Aquaculture Research,
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11, O Amado Cano, Yang-Su Kim, O Darys Delgade, (O Vemon Scholey, Yoshifuni Sawada,
Comparative efficacy of anesthetics among MS-222, 2-phenoxyethanol, and clove oil in yellowfin tuna
(Thunnus albacares} early Juveniles. Submitted to Aquaculture Science.

12. Teruyoshi Tanaka, Kenji Takahashi, Kohsuke Adachi, Haruki Ohta, Yukihiro Yoshimura, Yasuo Agawa,
Yoshifumi Sawada, Osamu Takaoka, Amal Biswas, Kenji Takii, Nobuhiro Zaima, Tatsuya Moriyama and
Yukio Kawnmura, Procoliagen ol (I) gene expression in fish larvae and early juveniles as a novel somatic
growth Index. Submitted to Fisheries Science.

13. Teruyoshi Tanaka, Tomoki Honryo, Yoshifumi Sawada, ODaniel Margulies, Amal Biswas and Kenji
Takii. Biochemical changes in Yellowfin tuna egg with embryonic development, Submitted to Fisheries

Science,

14. Toru Kobayashi, Tomoki Honryo, Yasuo Agawa, Yoshifumi Sawada, Ollleana Tapia, OKarla Adames,
OAaAmado Cano, OVanon Scholey, (ODaniel Margulies, and Naoki Yagishita. Gonadogenesis and slow
proliferation of germ cells in juveniles of cultivated yellowfin tuna Thunnus albacares. Submitted to
Reproductive Biology.

13, Naoki Yagishita, Yoshifumi Sawada, Yasuo Agawa, and Toru Kobayashi, Isolation and characterization
of 25 microsatellite loci from the Pacifie bluefin tuna Thuntus orientalis (Perciformes, Scombridae),
Submitted to Conservation Genetics Resources,

16. Yuichi Tsuda, Shinji Yamamoto, Hiroshi Yamaguchi, Takayuki Qhnishi, Wataru Sakamoto, Osamu
Murata. Vertical movement of spawning cultured chub mackerel (Scomber [aponicus) in a net cage.
Submitted to Aquaculture.

17. ATakayuki Ohnishi, Yuichi Tsuda, Wataru Sakamoto, Osamu Murada, Kenji Takif. Post-feeding
changes In oxygen consumption and swimming speed in juvenile Pacific bluefin tuna, Thunnus orientalis,
Submitted to Fisheries Seience.

18. Mark Polinski, Sho Shirakashi; Andrew Bridle; Barbara Nowak, Transcripiional immune response of
cage-cullured Pacific bluefin tuna during infection by two Cardicola blood fluke species, Submitted to Fish
and Shellfish Immunology,

19. Gentoku Nakase, Tomoki Honryo, (OLiliana Guerra, (ODiana Perz, OAmado Cano, ODanigl
Margulies, O Vernon P. Scholey and Yoshifumi Sawada. Addition of Nannochloropsis oculata in
pre-rearing water improves survivals of Yellowfin tuna Thunnus albacares larvae. Submitted to Aquacultire

Scicnce.

(2) Other publications

1, Yoshifumi Sawada. An expertize concerning on the artificial hatching and larval rearing of the Pacific
bluefin tuna. Proceedings of the Symposium of Taiwan and Japan Aquaculture Enginecring on the
Environment Balance Management and Technology, 312-336, 2010.

2. Kenji Takii, Yesterday-today-tomorrow of bluefin funa rutrition and feed research, perspectives to
inexpensive formula feed for larvae. Aquanet, April 2011, 63-71.
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3. Yoshifumi Sawada, Toward the stable development of bluefin tuna artificial seedling production, the
branding of the product, inteliectual property of technology. Suisankai, March 2013 (No. 1538), 14-15,

4, ODaniel Margulies, CVemon P. Scholey, OJeanne B. Wexler, OMaria 8. Stein. Achotines
Laboratory Home To Continuing Studies Of Tuna Early Life History the Global Magazine for Farmed

Seafood March/April 2013 pp. 72-73.

5, ODanlel Margulies, OVernon P. Scholey, OJearme B, Wexler, OMaria 8. Stein, Richard B Deriso
and Guillermo A Compean. The IATTC Achotines Laboratory ~ a world leader in tuna research,
INFOFISH International, 2013 pp. 24-28,

6. OVemon P. Scholey, ODaniel Margulies, OMarie S, Stein, Guillermo A. Compean, OlJcannc B,
Wexler, Richard B, Deriso. Cria de atunes E! laboratorio de la CIAT en Achotihes, Panama. INFOPESC A
INTERNACIONAL NUMERO 52 - OCTUBRE/DICIEMBRE - ANO 2012 pp.26-29.

7. ODaniel Margulies, OVernon Scholey, OJeanne Wexler and OMaria Stein. Achotines Laboratory
home to continuing studies of tuna early life history. Global Aquaculture Advocate, March-April 2013;

T2-73.

8. OMaria Stein, CDaniel Margulies, OVernon Scholey and Jeanne Wexler. El Laboratorio de
Achotines: atunes aleta amarilla cautivos en Panama. Panoramn Acuicola 18(3): 26-32,

9. Oleanne Wexler, ODaniel Margulies, OVemon Scholey and OMaria Stein, El Laboratorio de
Achotines. Panama Fishing Magazine, March 29, 2013; 6-8,

10. ODaniel Magulies, OVernon Scholey, OJeanne Wexler, OMaria Stein, Richard Deriso and
Guillermo Compedn. Cria de atunes: el laboratorio de 1a CIAT en Achotines, Panama, INFOPESCA

Internacional 52: 26-29.

11. QVernon Scholey, ODanlel Margulies, OJeanne Wexler and OMaria Stein, Achotines Laboratory:
Captive culture of yeflowfin tuna Thunnus albacares for research and investigation. World A.quaculture

Society, World Aquaculture Magazine.

12, Tomoki Honryo. International research and tuna farming, Wakayama version of the Sankei Sinbun (a
Japanese newspaper}. 27 July 2013,



Annex 17 List of presentations in the intermational conferences and conferences in Japan

(1) Presentations fn the international symposiums and conferences

1. Yoshifumi Sawsada, Aquacuiture technology for Pacific bluefin tuna life cyole completion. Symposium of
Tatwan and Japan Aquaculture Engineering on the Environment Balance Management and Technology, Octobet,

2010, National Taiwan University

2. Yoshifumi Sawada. PRESENT STATUS OF TECHNOLOGY AND ITS PRACTICAL APPLICATION IN
TUNA AQUACULTURE AND RESTOCKING IN JAPAN. Aquaculture Europe 2011, Oct. 18-21, Rhodes

Greece.

3.'Y, Sawada, Comparative Studies of the Reproductive Biology and Early Life History of Two Tuna Spccies for
the Sustainable Use of these Resources. SATREPS Kick-OfTf Sympostum, 17th Nov., 2011, Panama City.

4, 8. Miyashita, Representative Research Institule: Kinki University. SATREPS Kick-OIf Symposium, 17th Nov.,,
2011, Panama City.

5. T. Kabayashi, Giving the research content outline of the Spawning Ecology Team. SATREPS Kick-Off
Symposium, 17th Nov., 2011, Panama City.

6, K, Takii. Giving the research content outline of the Nutrition and Feed Development Team. SATREPS
Kick-Off Symposium, 17th Nov,, 2011, Fanama City,

7.Y. Ishibashi. Giving the research content outline of the Early Growth and Survival, and Rearing Technology
Development Team. SATREPS Kick-Off Symposium, | 7th Nov,, 2011, Panama City.

8. Biswas B.K., Biswas A., Idomoto N., Kita Y., Takii K. Dietary alternative protein sources for juvenile Pacific
bluefin tuna, Thunnus orientalis. Aquaculture Europe 2011, Oct, 18-21, Rhodes Greece. 2012,

9. Y. Sawada, Y. Agawa, T. Honryo, Y-8. Kim, 'S. Miyashita, Tuna aquaculiure and resource management,
Agquaculturs America 2012, 2nd March, Las Vegas.

10. OV, Scholey, OD. Margulies, OJ. Wexler, OM. Santiago. Repraductive hiology and spawning patterns
of yellowfin tuna Thunnus albacates, Aquaculture America 2012, 2nd March, Las Vegas,

11. OD. Margulies, OV. Scholey, OJ. Wexler, OM. Santlago. The use of indices of wind-induced
microturbulence and larval growth as indicators of pre-recruit survival of yelleefin tuna Thunnus albacares,
Aguaculture America 2012, 2nd Mareh, Las Vegas.

12. OJ. Wexler, OD. Margulies, OV. Scholey, OM. Santiago. Temperature and dissclved oxygen
requiroments for survival of yellowfin tuna Thunnus albacaies iarvae. Aquaculture America 2012, 2nd March,

Las Vegas.

13, OlJeanne Wexler, ODaniel Margulies, OMaria Stein and QVernon Scholey. Collahorative research
activities conducted by the IATTC's Early Life History Group during 2011. 2012 Tuna Confercnee, Lake
Arrowhead, Calif, May 2012,
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14. Yasuo Agawa, ATakafumi Komiya, Tomoki Honryo, Toru Kobayashi, Michio Kurata, Tokihiko Okada, and
Yoshifumi Sawada. Identification of a male characleristic DNA marker of pacific bluefin tuna, Thunnus
crientalis, European Aquaulture 2012, Praque. November, 2012.

15. Yasuo Agawa, ATakafumi Komiya, Tomoki Honryo, Toru Kobayashi, Michio Kurata, Tokihiko Okada, and
Yoshifumi Sawada. Identification of a male characteristic DNA marker of aquacultured pacific bluefin tuna,
Thunnus crientalis. Aquaculture America 2013, Nashville. February, 2013,

16, ODaai¢l Marguties, OVernon Scholey, Oleanne Wexter, OMarla Stein, Yoshifurmi Sawada, Yang-Su
Kim, Tomoki Honryo and OAngel Guillen. Comparative research on the reproductive biology and early life
history of Pacific bluefin tuna (Thunnus orientalis) and yellowfin tuna (Thunnus albacares). Aquaculture
America 2013, Nashville, TN, February 2013.

17. Amal Blswas, Biswajit K. Biswas and Kenji Takil. The development of formulated diet for promoting
sustzinable aquaoulture of Pacific bluefin tuna, Thunnus oricnlalis. BIT's 2nd Annual World Congress of
Muriculture and Fisheries, Hangzhou, China, September 23-235, 2013,

18. Yang-Su Kim, ATsukasa Sesaki, AMagato Awa, AMaho Inomata, Tomokl Fonryo, Yasuo Ageawa,
Masashi Ando and Yoshifumi Sawada, Effect of dietary tawrine enhancement on the growth and ontogenetic
development in red sea bream Pagrus major layvae. Asia-Pacific Aquaculture 2013, December 2013.

19. Yasuo Agawa, Yoshihiro Takada, Kohei Tamura, AMasato Awa, Tomoki Horiryo, Toru Kobayashi, Michio
Kurata, Tokihiko Okada and Yoshifumi Sawada. Identification of male and female characteristic DINA marker of
aquacultured pacific bluefin tuna, Thunnus orientalis. Aisa-Paific Aquaculture 2013, 1o Chi Minh, December

2013,

20. Tomoki Honryo, Michio Kurata, Ai Sumitonio and Yoshifumi Sawada, The explore of possible initial swim
bladder inflation periods and time of day on Pacific bluefin tuna Thunnus crientalis, World Aquaculture Soclely
2013. Ho Chi Minh. December 2013.

21. Tomoki Honryo, OAngel Guillen, Teruyoshi Tanaka, OAmado Cano, ODaniel Marguiies, (JVernon

Scholey and Yoshifumi Sowada. Effects of water surface condition on survival growth and swim bladder.

inflation ration on yellowfin tuna, Thunnus atbacres larvae. Asia-Pacific Aquaculture 2013, Ho Chi Minh.
December 2013.

22. Yoshifumi Sawada, A Toshio Kaga, Yasuo Agawa, Tomoki Honryo, Yang-Su Kim, Michio Kurata, Yasuhiro
Nakatani, Toshio Tamuta, Tokihiko Okada and Shigeru Miyashita. Growth analysis in artificially hatched Pacific
bluefin tuna, Thunnus orientalis. Aisa-Paific Aquaculture 2013. Ho Chi Minh. December 2013,

23, Maho Inomata, Tomoki Honryo, Yasuo Agawa, Tokihiko Okada, Toshio Tamura and Yoshifumi Sawada.

Research on handling technology Improvement and stress response of juvenile Pacific bluefin tuna Thunnus
orientalis. Alsa-Paific Aquaculture 2013, Ho Chi Minh, December 2013,



24, OMaria Stein, ODaniel Margulics, OlJeanne Wexter and OVernon Scholey. Comparative studies of
feeding dynamics and growth of yellowfin tuna (Thunnus alhacares) and Pacific bluefin tuna (Thunnus
orjeatalis) Inrvae. 2013 Tuna Conference, Loke Arrowhead, Calif, May 2013,

25, ODaniel Margulies, OVernon Scholey, Oleanne Wexler and OMarin Stein. Studies of tuna early life
history conducted at the IATTC's Achotines Laboratory, 2012-2013. 2013 Tuna Confetence, Lake Arrowhead,
Calif, May 2013.

26. OVernon Scholey, CDaniel Margulies, OJeanne Wexler and OMaria Stein. Studies of tuna early life
history conducted at the Intcr-American Tropicai Tuna Commission (IATTC) Achotines Laboratory, 2012-2013.
2013 Larval Fish Conference, Miami, FL, June 2013,

(2) Presentations in the conferences in Japan

1. AYoshiki Tsutsumi, Taro Matsumoto, Tomoki Honryo, Yasuo Agawa » Yoshifumi Sawada * Yasunori Ishibashi.
Impact of the verious LED light source wavelength in electric illumination breeding on the breeding
performance of juvenile bluefin tuna, The 2011 autumn meeting of the Japanese Society of Fisheries Science,
National Fisheries University, Kyoto University. September 2011,

2. AShohei Nomura, Taru Kobayashi, Yasuo Agawa, Dan Margulies, Vemon Scholey, Yoshifumi Sawada,
Naoki Yanagishita. Genetic Population Structure of Pacific Bluefin tuna and Yellowfin tuna in north Pacific
Ocean. The 2012 autumn meeting of the Japanese Sooicty of Fisherics Scicnce. National Fisherics University,

September 203 I,

3. Yang-Su Kim, AMaho Inomata, AMasato Awa, ATsukasa Sasaki, Tomoki Honryo, Yoshifumi Sawada.
Effect of rotifers enriched with taurine on growth and transformation of red sea bream larvaz, The 2012 autumn
meeting of the Japanese Sooiety of Fisheries Science, National Fisheries University. September 2012,

4. /5 Takayuki Onishi, Yuichi Tsuda, Wataru Szkamoto, Shinji Yamamoto, Osamu Murata, Ellecls of
temperature and food on the survival of culfured bluefin tuna Jarvae. The 2012 autumn meefing of the Japanese
Sacicty of Fisheries Science. National Fisheries University, September 2012,

5. Yoshifimi Sawade, Tomoki Honryo, Yasuo Agawa, AKazuhiro Higuchi, AMasato Awa, OAmado Cano,
OVermon Scholey, ODanfel Margulies. Teratogenic envitonmental factors to fish embryo, law CO2 and high
CO2. The 2013 spring meeting of the Japonese Society of Fisheries Science. Tokyo University of Marine
Science and Technology. March 2013,

6. Toru Kobayashi, Tomoki Honryo, Yasuo Agawa, Yoshifumi Sawada, OTaplal, Adames K, OCano A, O
Scholey V, OMarguries D, Naoki Yanagishita. Gonad formation process of cultured yellowfin tuna, The 2013
spring meeting of the Japaness Society of Fisheries Science. Tokyo University of Marine Science and
Technology. March 2013,

7. Gentoku Nakase, Tomoki Honryo, CAmado Cano, ODahiel Margulies, Yoshifumi Sawada, Improvement, of

yellowfin larvae initial survival by Nanokuroropushisu prior addition. The 2013 spring meeting of the Japanese
Society of Fisheries Science. Tokyo University of Marine Science and Technology. March 2013,
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8. ATakayukl Onlshl, Yuichi Tsuda, Wataru Sakatnoto, Shilnji Yamamoto, Osamu Murata, Siudies on (he
behavior and feeding on bluefin tuna larvaey, effects of water temperature and food on the swimming speed, The
2013 spring meeting of the Japanese Society of Fisheries Science. Tokyo Universily of Murine Science and
Technology. March 2013.

9. ATakayuki Onishi, Yuichi Tsude, Wataru Sakamoto, Shinji Yamamoto, Osamnu Murata. Effects of feeding on
oxygen consumption and swimming veloeity of Bluefin tuna larvae, The 2013 spring meeting of the Japanese
Society of Fisherles Science, Tokyo University of Marine Sclence and Technology, March 2013,

10, Michio Kurata, Yasunori Ishibashi, Tomok! Honryo, Shigckazu Katayams, Hiromu Fukuds, Kenjl Takii,
Shigern Miyashita, Hidemi Kumai, Yoshifumi Sawada. Dysfunction of swimbladder inflation of Bluefin tuna,
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