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DRAINAGE DLTCH

- %
RY 8 RY 4
RY 7 RY 3
RY 6 RY 2
W
RY 5 RY | 1. 2n
F— e A
= 5.8m — é——— 48 m ——
TANKE . AREA VOLUME(Q. 4w Depth)  FLOOR BANK
RWL ~ RW4 5.8 0 2.3 0. §29%
R¥S ~ R¥8  7.0a° 9,
1

TOTAL 51.

29.

0.687%

STOCK CAPACITY

(NO. OF SEEDS)

 TANKH 1en-CLAK 3co-CLAK Sca-CLAX
SEED DENSITY . 1,000/m” ' 250m°
 R¥1 ~ R¥4 5. 800 1, 450
" R¥S ~ R¥Y 7. 000 1. 750
TOTAL 51. 200 12. 800

¥ 8 tanks can accomodate Land-based Nursery Phase and up to 51,200 seedling.



EXPERTYENT DN CUNTRULL.NG OF ALGAL FOCLISNG

TANKz  NO.UF CLAYS SPECIES YATTARS FOR TRLAL

R¥I 5. 800 Jridacna derasa Control

R¥2 3. 800 /. derasa Using Cowrle Cypraeq qonerd
R¥3 5. 800 7 derasa Ustng nglyg_gyr&ospp

R¥4 5,300 ¢ 7 derasa Using Juvenile Rabbitfish
R¥5H 1. 000 7 ﬂmaaawosa Control

R¥6 7,000 7. squamosa Using Cowrie

R¥7 1,000 I squamosa 031ng Snall

R¥8 7,000 T squanosa Using Juvenile Rahbitflsh

% To turn the water over app{oximately'S times per day,

" % To supply heavy aeration during summer.
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THE MINUTES OF THE FIRST JOINT COMMITEE MEETING
. . FOR : _
THE AQUACULTURE RESEARCH AND DEVELOPMENT PROJECT IN TONGA

The First Joint Commitee Meeting for the Aguaculture Research and
Development Project was held on June 30, 1992 to review the progress
‘report of the project for the period from October 1991 to June 1992 and
discuss the detailed cooperative plan for the period from 1992 to 1993 and
also the Tentative Schdule of Implementation for five years.

Documents attached-heréto_are-signed as a summary record of the meeting.

Nuku'alofa, July 1, 1992.

=

e,

: %
&5%. Yoshimasa Enomoto z/ﬂr. S. Tualau Méngisi
Chief Adviser L Director of Fisheries
Japanesge Expert Team | Ministry of Fisheries
Japan International . His Majesty's Government of Tonga

Cooperation Agency (JICA)
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A, RECORD OF ATTENDANCE

TONGAN SIDE

Mrs.Fekita 'Ulcikamanu Acting Secretary for Foreign Affairs

Mr. S.Tualau Mangisi
Mrs.Luseane 'Ofa

Mr. Saulala Mateaki

Mr. Tevita Kolokihakaufisi

Mr.'Ulunga Fa'anunu

JAPANESE SIDE

Migsion team
Mr.Nakajl Kojima
Mr.Akito Sato

Mr. Hiroshi Kohno
Mr.Kenichi Kikutani
Mr.Motoo Taki

Expert

Mr.Yoshimasa Enomoto
Mr.Masanori Kawaguchi
Mr.Shigeaki Sone
Mr.Kazuo Udagawa

Mr.Kazuhisa Takahashi
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Ministry of Foreign Affairs

Director of Fisheries
Ministry of Fisheries

Depuly Secrefary
Prime Ministers Office

Acting Secretary for Finance
Ministry of Finance

Senior Assistant Secretary
Ministry of Foreign Affairs

Fisheries Officer
Ministry of Fisheries

Mission Leader
Fisheries Cooperation
Finfish Culture
Shellfish Culture

Coordinator

Chief Advisor/Seed Production
Finfish Culture

Shellfish Culture

Stock Survey

Toeordinater



to

INUTES CF MEETING

The meeting was held at the Ministry of Foreign Affairs on June 30,1992
and started at 10:00 AM.

The meseting was premded by Ms.Fekita 'Utodikamanu, Acting Secretary for

Forelg n Affairs.

The - chairperson opened'thé meeting by welcoming the mission and
introduced the participants from the Tongan side.

The mission leader of JICA consultation survey team, Mr.Nakajl Kojima,

greected the meeting and mtroduced the participants from the Japanese
side.

The meetmg adopted the agenda as proposed by the Japanese side.(See
Annex 1) - '

_The chief adviser of JICA expert team, Dr.Yoshomasa Enomoto, reported the
 pProgress made on f‘mflsh Oulture and- presented Implementation Plan. as

s A B

attached Annex 2, whlch was agreed at the meeting with Ministry of
Fisheries on the prevmus day. '

The mission leader added the following two notes :

1) it is important to ha_ve the support of Tongan government in selecting
pollution free sites for mullet culture; and

. 2) this activity may generate revehue in future and economic feasibility

10,

study would be conducted by the Project. The income should be used
to defray the local cost of the Project.

The chief adviser then reported on shell culture in the same way as above
(See Annex 3). It was decided to replace red-lipped stromb with green

S%See Annex 5). . - e S

. The mission leader added two points:
. 1) Green snail fetches high price in the international market, but it is

possible to transplant only. when the required number of the adult
. ksheﬂs are obtained for this activity. . s

It is ‘also 1mportant to set up sanotuarles to protect agamst poachmg

2) 'Austra}ian Centre for International Agricultural Research (ACIAR) also

~ has a’_giant clam program at the centre, and should it be decided to
continue the ‘program, it would require an adjustment in the project
plan to avoid an overlapping.

Finally, the chief" adviser reported on stock survey in the same way as
above (See Annex 4).
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12,

13.

14.

15.
"18.

17.

18.

19.

The mission leader added two points:

1) Survey of sea cucumber does not fall into the Terms of Reference of
the Project and it has no competence in this field. It is recommended
to conduct a preliminary investigation with the JOCV staff at the Centre
assisted by Mr.Udagawa. A full-time JOCV staff should be requested in
due course (See Annex 5).

2) It would be very useful for the Project if the oceanographic data
collected by the Tonga Defence Service could be obtained.

3) Lobster is one of the eommercially important species and the Project
should, after a survey, indicate the specific resource management
measures.

The meetmg agreed with the proposed 1mplementat10n plan The Tongan
authorities together with the JICA team will follow up on the pomts raised.

A member of the team, Mr.Motoo Taki exlplained the measures taken by:the

Japanese government for the Pro,]ect as epe]led out in Annex B, attached
herewith.

The mission leader expressed serious concern over the possible delay of
construction of the office building, the pumping station and the. water tower
for the Project. It was agreed that all concerned should do everythlng
possible to complete them on time. :

The mission leader .also asked-the Tongan side to ‘ins_telli tele'phc'me and
facsimile line in the of_‘fice as soon as pessible when the office building is
ready. : ' '

The director of the Ministry.of Fisheries, Mr.8.T.Mangisi explained on the

measures taken by the Teongan government and. the budget table for
1991/1992 fiscal year as shown 1n Annex 7.

The missmn leader' requested the Tonga authorities to' increase the
1992/1993 budget to support. the mcreased activities of” the Pro,]eot He
emphasized the importance of full- ~time counterpart personnel assigned to
each of the JICA expert if the Progect actw1t1es are to bhe sustalned after
the JICA support is termlnated

The mission leader 1nf‘ormed tha‘t Mid- Term Evaluatlon would be fielded in
1993 or 1994, when the Technical Gu1dance Team is dlspatched to Tonga

Finally, the mission leader: expressed a hope that the' Ce’ntr'e becomes a
center of excellence in these fields for the south pacific sma]l 1sland

states.
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20.

21.

22.

The director of the Ministry of Fisheries stressed the fisheries policy of
promoting revenue generating projects and expected this Project to
contribute in this respect.

The mission leader considered that after three-four years, economic
viability of the mullet culture could be determined.

The chairperson thanked all the participants and closed the meeting at
11:00 AM. '
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ANNEX 1

AQUACULTURE RESEARCH AND DEVELOPMENT PROJECT IN TONGA
FIRST JOINT COMMITTEE
HELD ON

JUNE 30, 1992

( PROPOSED AGENDA )

1. FINFISH CULTURE ( JAPAN )
1-1. PRUGRESS REPORT
1-2.. THE DETATLED IMPLEMENTATION PLAN FOR THE FIRST 2 YEARS
1-3. TENTATIVE SCHEDULE OF IMPLEMENTATION FOR 5 YEARS
2. §§EEEE1§§;E§£IEEE¢1_9AP*N )
2-1, PROGRESS REPORT |
2-2. THE ﬁETAILED IMPLEMENTATION PLAN FOR THE FIRST 2 YEARS
2-3. TENTATIVElSCHEDULE OF IMPLEMENTATION FOR 5 YEARS
3. STOCK SURVEY AND MANAGEMENT.( JAPAN )
3~1..PROGRESS REPORT
3$-2. THE DETAILED_iuPLEMENTATION PLAN FOR THE FIRST 2 YEARS
3-3. TENTATIVE SCHEDULE OF IMPLEMENTATION FOR 5 YEARS
4. REVIEW ON THE MEASURES TAKEN BY THE GOVERNMENT OF JAPAN { JAPAR )
5. REVIEW ON THE MEASURES TAKEN BY THE GOVERNMENT OF TONGA ( TONGA )
6. MID-TERM EVALUATION ( JAPAN )

7. OTHER BUSINESS



ANNEX 2 CFinfishn Culture)
S PROGRESS PEPORTYT

Finfish Culture .(1991 Oct - 1992 June)

Activities

1.  Elaborated on the approprlate net for catchlng”mullet _fry.

2. Visited the sites of potential mullet - farmers and discussed
with them. :

3. Review of FAO Project (mql”gt fry.release) in Vavd u island
and research on natural mullet fry availability.

4. Design and 'Constructlon of 1& tanks for aquacultura
experiments.

5. Formulation of "Log- Fram“ for 5 years (Flﬂfl&h cultppe)

6. Periodical survey on mullet fry for avallablllty (5
stations twice a month) ' N

7. Formulation of act1v1ty Plan durlng 1992, April - 1993
March. :

5. Periodical survey of water quality (10 staticns - tw1ce a
-month} .

10. Bioclagical survey on mullet sold at flsh market

Outcone

1. We are now confldent to catch mullet fry in thousands ina
day (or half-day). (The site and Season are, of course,
1mportant factors)

2. Gave appropriate advice to the potential mullet farmers.

3. As the follow-up activity of FAO, catch-and- mrelease of
locally available mullet fry. will be approprlate For ‘this -
purpose, Some matarlal “from  JICA for the present
Aquaculture PrOJect should be utilized. .

4. The construction is expected to be completed durlng July,
1992.

5. sent to JICA HQS in Aprll 1992 . o

6. For example, Liza macrol_gls‘Jafl@ﬁ&ggexw_g ..s8ize  1is
abundantly available during . Aprll May/June.  Oné year
survey is at least’ necessary before any conclu51on

7. Sent te JICA HQs in April 1992. :

8. Water temperature, salinity andg pH have been monltored At

least one year is requ1red for any results.

9. Sampling has been. done in order to estimate spawnlng Season
of-each spe01es of mullet
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(FinFfish Cwl tbture)

Purpose(P) and Activities (A) of TSI
(Finfish culture}

Ecological survey
P: To obtain data on wgld_mullet fry

i T

- Usefull §pécies for grow-out
- Fish amount and siZze available
A: To make.sampling twice a month in five (5) stations
To,_identify species and get species composition

LIRS S el

To measure. _body welght and body length of each species

- Notes: The mullet species to be.cultured (grow-out in
pen) will be determined, and the seasonal fluctuation of
amount and size of the candidates are understood, which should
be an important, basic factor for the project. The survey
will be once a month on and after the third year.

EnV1ronmental survey(water quallty)
s;igg and proposed sites for gggﬂmggt (pen)
A: To do periodical survey, twice a month, in five (5) wild
fry collection sites and in five (5) sites of Fanga
Uta Lagoon, the proposed area for pen- culture
- WT, pH, SBalinity

_ 2 vrriﬂ

Notes: . The data on wild fry collecti sites provide&
usefiilll information to intermedial culture/ in tank and those
on pen-culture gites to pen-culture site selection. Water
gquality is monitored twice a month in the first two () years
and once a month thereafter. A short-term expert is planned
to be dispatched in October 1892 to check detailed water
quality and to transfer the water-check technology to C/P.

Survey on fisheries _
P: To understand fishing methods
To obtain catch~ —amount in spawnlng season

A "To hire fishermen in- spawn1ng season of the first two (2}
years

FlSh market’ survey
P: “To confirm spawnlng season :
A: To purchase fish in fish market at irregular intervals
.To meéasure body welght and body length
To welgh and examine gonad
e
'~Notes In order to make a plan of - w1ld fry collection
and pen- culture. ‘the spawning season should be confirmed. The
blologlcal minimum size and other data of reproductive biology
are also obtalned '

Growth eéxperiment of fry

P: To know possibility to rear small-size fry in tank
- To obtain suitable_ff?ﬁSize for pen-culture



(Finyisfhr Culture)

A: To construct six (6) 7-ton and two (2) 20-ton concrete
tanks
To rear small-size fry with supplemental food
To obtain data on growth, mortality, food conversion
ratio, and so forth

Notes: The know-how of fry rearing in tank is expected
to be obtained. A short-time expert being dispatched make a
research on artificial food using cheeper materials available
locally. The fry reared in tank are transfered to pen on
size-by-size basis, which provides useful information of
suitable size of fry for pen«culture

P: To conflrm sultable species for pen culture
A: To construct two.(2) 10m x 10m pens .

To stock fry of several speciles

To examine and compare growth of each spe01es

Grow- out experiment (II) . : _
P: To obtain basic data of pen- culture _
A: To consiruct four (4) 5m x 5m pens 'in the second and
' third years
To make examlnatlon of growth stocklng_den51ty, food
conversion ratlo, and 80 on '

Notes: ThlS experlment prov1des basic data on pen-
culture.. The artificial food developed by a short-term expert
(see growth experlment of fry) w111 be also used in thls
experiment.

Grow-out fea91b111ty trial N -
P: To establish suitable method. of pen culture
To evaluate commercial fed51b111ty '
A: To construct a total number of 10 several-size pens
To conduct actual pen-culture
To estimate factors related to 1nvestment and 1ncome

Notes: . ThlS trlal should;be.a flnal‘goal af the progecf.
In parallel with-the trial, feasibility study will be carried
out. ’

Remarks

Rabbitfish and mllkflsh are also.targeted in the proaect
Survey on rabbitfish fry: collection is done in the’ ‘spawning-
season, and, if possible, polyculture trial of mullet and
rabbltflsh w111 be conducted in the above-n mentloned Grow- out
exﬁéflment (I) or (IL). Regarding milkfish, fry collectlon
survey is conducted w1th that of mullet.
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ANNEX 3
(Shellfisht Cuel twure )

PROGRESS PEPORT

(She]lﬂsh Culture)
—n-Ast1v1tles“~-
Field survey on biology and ecology of shellfish
Periodical sampling for research on biology of shellfish
Seed production of gigpt clans

Rearing experiment of giant clams

Formulation of an activity'plan
~=~Quicomg---

1. Species, distribution and habitat type of edible shelifish in Tongatapu group
were identified by twenty three times of field surveys. Suitable sites for
Trochus releasing .and giant clam farming were selected. Yost of speciemens of

for this survey.

/ subsistence shellfish in Tonga were sampled. Aerial photographs were analysed

Basic study on biology of important species, Kaloa'a (Anadara spp.), To'o
(Gafrarium spp.),. Elili (Turbo setosus), Vasuva (Tridacma Spp.) has been
_carried oul since last Novembér. Biological information of these shetlfish

will support the stock enhancement'programme in the future.

]

3. Spawning induction trials of giant clams were carried out in October 1991.

~ 10,000 seed of Tridacna derasa, 640,000 seed of T. squamosa and 2,000 seed of
T.tevoroa were harvested in Harch 1992, These trials were supported by ACIAR-
ICT Tunded glant clam culture p103ect

4. 30,000 juveniles of T. . derasa, 600, 000 Juvenlles of T.squamosa - and 100 juve~
niles of T. tevoroa are‘féﬁfing in the land nursery fﬁﬁﬁE”“'”“T’500 T, gigas,
“geveral thoisands of T. ‘derasa and Hippopus hippopus are held in the offshore
© ocean nursey-at Sopu., Abgve! mnentioned numbers of giant clam Juvenlles were
estimated in June 1992. "Construction of 8 new nursery tanks is going on.

o Flve year activity plan as well as detailed activity plan for the first two
years has been made, A detailed programme of Trochus transplantation has nade
in cooperation with FAQ South Pacific Aquaculture Development Project. Another
transplant programme is also planning.



(Shellyish Crlture)

1.GIANT:CLAM CULTURE

ANNUAL PLAN
1) From October 1991 to September 1992 (Yearl)
Expert:Nr. S. Sone, Chief counter part:Nr, N.Hanu
OCT NOY DEC JAN FEB  MAR APR ~ MAY JUN  JUL  AUG  SEP
Nonthly Field Survey

. Honthly Market Sampliing

-—
Seed Production . Land Nursery Phase; Former Method

Construction of 8 Nursery.Tanks

Expansion of Sopu Ocean Nursery

Annual lLeave
<>

Goal for the year of 1991 1992 :
- % To understand the’ natural condition of glant clams
" % To build a new land mirsery tank 7.
¥ To produce 500, OUB seed. clans. )( ;()fj T
: »"T%‘ fo/v-(/g bﬂ g’
Actlvatles ) : gr
% Monthly Field Survey (12 times) : :
Select sultable Cultivating sites for ocean nursely phase in
Tongatapu group . : : : e
Sulyey contents; Watar temperature Current Wave exposule.fopogrdphy.
S Depth, Salinity, ¥ater quality, predators ete;
-Yehicle trip  JICA expert;2(w/Mr.Udagawa) - Counter ‘part;2
-Boat trip = JICA expert;2(w/¥r, Udagawa) Counter part 3
- Equ1pment no vehlcle and Boat. arrlved

% Monthly Sampling (6 tlmes) S
Sample giant clam speciemens at shellfish mdrket in Vuna wharf
Survey contents; Shell meaeuremente,?elght of total, shell, fresh, gonad
Gonad ceondition :
Expert:2(w/¥r. Udagawa) Counter part 2
un1pment arrived



(Shellfish Cril trere )

2) From October 1992 to September: 1893 (Yearll)
Expert:¥r.S. Sone, Chief counter part:¥r.N, ¥anu
OCT NOY DEC JAN -FEB MAE APR MAY JUN JUL AUG  SEP
' ¥onthly Field Survey on Biology and Ecology

¥onthly Sampling

-~

Seed Produétion Land Nufsery Phase ; New Hethod

Ocean Nursery Phase

Short-term Expert. Annual Leave
<> : D

Goal for the year of 1392-1%33
% To understand the natural condition of giant clanms
% To select the suitable cultivating sites
* To make clear the breeding mechanise of natural stocks

Activities :
* Honthly Field Survey (12 times)
-Continued from previous year

~. % Monthly Sawpling «(§ times)
-Continued from previous year
This research programme can be continued if it is required.

% Spawning Induction (October 1992)
Praduce 508, 000 lcum-seed, Carry out the larval releasing if surplus
eges will be collected,
< JICA experti;l - Counter part;5
JICA -short term Expert;i  (Nr.N.Oshiro)
Expence;1$25, 000 (Applied for purchasing brood stocks)
-Eqipument;Not arrived

% Land Nursery Phase
-Continued from previous year



(Shellfish Cwlture )

% Rearing Experiment for the Ocean Nursery Phase (According to growth)
Compare the survival and the growth of clams with clams in the land

nursery using same batch.

Others . o _ _
¥ To maintain a relationship with JCU for the field of seed production,
¥ JICA Project is focusing on research on stock enhancement, so that
our activities will be shifted to the field in following yeafs.

Fig.l Land Based Giant Clam Nursery Tank

/ DRAINAGE DITCH

© RY 8 RY 4
RY T : RV 3
RV G 1w
s (UL mr o Lo
?%———— b 8m - !. ' E S48 ﬁ - = 4‘_;'
‘ S : E(Iﬁside _Dimen'sion)_E
TANKH ARER VOLUNE (0. dn Depth)  FLOOR BANK
R¥1 ~ RW4 5.8 8 23t 0 0.829%
RE5 ~ B¥§  7.0®° 2.8t L0, 68T
TOTAL 51.2 m" 296t . S
STOCK CAPAGITY  (NO.OF :SEEDS) |
TANKE lcmeLAE- - 3co-CLAY Scu-CLAX
SEED DENSITY 1, 000/m° 500/m” - 250m”
RF1 ~ R¥4 5800 2,900 1450
RY5 ~ B¥8 - - T7.000 3,500 -1, 150

TOTAL 51, 200 25,600 - - 12,800

* 8 tanks can accomodate Land-based Nﬁygggxﬁfhase and up tq_51,2001seé&1ing;

Py
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(Shellfiash Culture)

2. TRANSPLANTATION

ANNUAL PLAN
1) From October 1991 to September 1992 (YearD)
Expert:Nr.S.Sone, Chief counter part:dr. N, ¥anu _
OCT NOV DEC- JAN FEB NAR APR MAY JUN JUL AUG SEP

Nonthly Field Survef on Biology and Ecoidgy of Shellfish.

=

€/P Training in Japan

Annual Leave
-

Goal for the year of 1991-1992

"% To understand the'shellfish habitat in Tongatapu group
% To deside the suitable sites for releasing of Trochus and other
Commercial Important Speceise (CIS)

Activities
% Monthly Field Survey (12 times)

Survey contents; Yater temperature Current Topography.Substrate type
Yegetation, Local variety etc,
Collectlon of shellfish specienen

-Vehicle trip Expert;Z(w/Mr.Udagawa) Counter part;?
-Boat trip Expert;2(w/Nr. Udagawa) Counter part;3
Equipment;Not arrived

Others
% Counter part training in Jdpan . Nr. N, Manu (Jul-Sep 1992)
¥ Formulation of a detailed schedule of Trochus and CIS transplantation

¥ Negotiation with international organizations about this prograo
% Study on Trochus marketing
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(Shellyrian Cre L otz )

2) From October 1992 to September 1993 (YearlII) :
Expert:¥r. S, Sone, Chief counter part:¥r. N, Nanu _
OCT NOV DEC “JAN FEB NAR APR MAY ~JUN ~ JUL AUC "SEP
Monthly Field Survey on Biclogy and Ecology of Shellfish

Intensive Field Survey for Trochus and CiS Rg]easing

Transplantation of Trochus
o : <«
Short-term Expert  Annual Leave Cultivation of Diatoams

Goal for the year of 1392-1993 :
% To make detailed surveys for Trochus and CIS relea51ng sites
% To educate the local .people and fishermen
% To carry out the Trochus transplant

Activities
% Intensive Field Survey
Final decision of the Trochus releasing site
Survey contents;Current, Topography, Yegetation, Predators, etc, -
JICA expert;2(w/Mr.Udagawa) Counter part;3
" JICA short-ternm expert;1(Mr. K. Kikutani)
Equipment;Not arrived ) Expence; T$2, 000

% Transplantatlon (June 1993)

Trochus stocks will bé collected “in approprlate nelborlng countries. -
Estimation of cost ; T$20,000

~-A detailed schedule is formulated.
% Cultivation of. Dlatoms _
Preparation for seed productlon

Equipment;Not arrlved Cultivation room; avallabie

Others
¥ Negotlat1on with the author1tles concerned
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(Shellyrish Culture)
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ANNEX 4 (Stoack Swuruvap )

PROGRESS REPFPORT
¢ 1991 — 1982 )

Stock Survey and Management
-Activities- _ _ : :
i. Basic information and data collection for fisheries resource management,
- including economic study
2. Survey at fish markets
3. Survey for restocking giant clams
4. Introduction of trochus to Tongatapu island group
5. Survey on spiny lobsters' resource in Tongatapu
6. Survey on distribution and stock density of commercially important mollusks
7. Education for. fisheries resourée:mnservation
‘8. Formulation of an activity plan

‘Outcome- .

1. Information on Tongan fisheries was collected and analyzed.
Information on biclogy and habitat of lobsters, trochus, and other
fisheries resource were collected/acquired from Fiji, Australia, and New
Zealand (including aerial photographs and maps).

Fisheries product consumption survey (market survey) was conducted and
a short report is under preparation.

i

2, Present fisheries statistics collection method was studied and a comment
was given to the counterpart.

Market activities and marketed mbll_uskan_ composition study is on going.

W«

. Natui*al habitat survey was conducted once.
Analysis of giant clam habitat by aerial photo was made.
Study on maturation and breeding season of 3 species of giant clam is on
going(Shell length, weight and gbnad condition have been recorded).
(These activities were jointly conducted with Mr.Sone)
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(Stoclk Surven )

4. Field survey of natural habitat'was conducted once.
Analysis of potential trochus shell releasing spot was done {using aerial
photograpns). _ '
{These activities were ,]omtly conducted with Mr.Sone)

5. Study on growth and reproductLon condﬂ:ion of 3 spemes of spmy lobsters

R

and egg condition have been recorded)

6. 5tudy on growth and reproductlon conchtton of 2 species of Anadara,_Z
species of gafrarlum, 1 spe(:les. of Turbo she]l is on going (shell 1ength
weight and gonad condltton have been recorded)

Field survey of natural habitat is on going.
Tagging survey of Anadara spp is on going.
(These activities were Jomt]y “conducted with Mr Sone)

7. Video tapes and photos for producmg educatlonal software has been taken.
Contact has been made with the staff" of’ Marme Park division and. school

teachers.

8. Fwe yvear activity plan as well as a detaﬂed actwlty plan for the f‘.Lrst
two years have been made.
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(Stock Swurvel )
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(Stoack Suruvep )

Tentative schedule of implementation ~Stock survey_and management-

Sub programs ‘and Subjects 1 % Il ; JII % Iy g v

" Research on Giant clam stock

Ecology, and biology i : % E i —

Survey of seed releas- : : ——
ing result : ;

Research on Fgonom1ca11y 1n@ortant spp.
(lobsters, arl shells, Trochus,turbo shell)

[ o

et

Ecology and biology ?

Survey of trensplant- E E : E -
" ation result ; : : H

Resource management

. Reliable'fjshepies stat

‘Bconomic study o i

Education

" Subject énd activities relatibnship '

Giant clam : :
Ecology and blology ~w-~~= Biclogical survey (sample}, Ecological survey (field)
" (breeding, maturation) {distribution and population)
Releasing_ ~~~~~~ Releasing experiment

Economically important species i , . .
Ecology and biclogy —=---- Biological survey (sample}, Fcological survey{field)
‘ ' Growth experiment of Ack shell
o A - Lobster survey
Transplantation = ———— . Releasing experiment (transplantation) of trochus and other
el * economically important species
Resource management '

Reliable statistics ~~—--- ‘Fish market survey
Bconomic study  ------ Interview sucvey =

o - Review and amend fisheries regulations (LObSter Giant clam, Trochus)
Education ~--==-  Producing Video seft ware, pamphlet, posters and etc
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ANNEX §

All correspondernices to be addressad to ;

The Director of Fisheries, MINISTRY OF FISHERIES
P.0.Box 871, Telephone : (676) 21 -399
Nukv'alofa, Telex - @ 66 369 PRIMO 15
Kingdom of Tonga. Fax 1 (676) 23 - 891
Our Reference : F1/9/23 ' Date ! 30 June, 1992.

Mr. Nakaji KOJIMA

.Miszsion Leader

Consultation Survey M1a51on

Japan International Cooperation Agency

Cc/o.

International Dateline Hotel

NUKU ' ALOFA

Dear Mr. Kojima

2mendment to the Record of Discussions between the Japanese
Implementation Survey Team and the Ruthorities concerned of
His Majesty's Government of the Kingdom of Tonga on
Japanese Technical COOPeratlon for Aquaculture Research and
Development Project in Tonga, Annex 1. Master Plan. -

 —— A e o ey B el i ol A D R WS e DRD A W W TR e Y e e ey LD L S A S B G T W G € G Bl S S S R D S S S T S —

It .is hereby submltted that the . follow1ng amendments be made to
the above- mentloned Record of Dlscusslons'-

The words “red 11pped stromb“ be deleted from B B~ 1: ¢, C-
3 & C-4 and replaced w1th "green snall"

"And, I would 11ke to request JOCV to prov1de a551stance

towards resource survey of becheude—mEE;
. wE

Yours sincerely ' o | (40->

-5 T Manglsl -
Director .of FlSherles

_"{O —



ANNEX ©6

4 .REVIEW ON THE MEASURES TAKEN BY THE GOVERNMENT OF JAPAN
4-1 Dispatch of Japanese experts
4-1-1.Long term experts
In accordance with the Record and Discussions, on August 7,1991
(hereinafter referred as the "R/D"), thc’f‘o]lowing long term experts from
JICA were dispatched to the Mariculture Center (hereinafter referred as
"the Center").

1) Chief Adviser Dr.Yoshimasa Enomoto Feb.24,1992

- Feb.23,1993

- 2) Coordinator Mr.Kazuhisa Takahashi Jan.20,1992 - Jan.19,1894
'3) Experts . - :

' Finfish culture Mr.Masanori Kawaguchi Oct. 2,1891 - Oct. 1,1993

E,hell{‘ish culture Mr.Shigeaki Sone Oct. 2,1991 - Oct. 1,1993

‘Stock survey Mr.Kazuo Udagawa Jan.20,1992 - Jan.19,1994

4-1-2,Short term experts
In accordance with the R/D, the fullowing short term expert was dispatched
to the Centre.

1)Basic fisheries and Biological research.
Dr.Masashi. Yamaguchi Mar.11,1992 - Apr. 5,1992

':4—2_.Training of Tongan counterpart personnel

The following counterpart personnel is accepted for training in Japan.
1)Shellfish culture Mr Naita Manu Jly.9,1982 - Sep.30,1992
:4-3.'Provision of machinery and equipment
" The amount of 5.53 million yen in Japan (excluding transportation fee} of

the machinery and equipment will be hand in the Centre in 1992,fiscal year.

All the name of equipment 'prbvi&ed in 1992 are listed herewith.



7 Other Business

JAPAN INTERNATIONAL COOPERATION AGENCY

P.O. Box 216, Mitsui Bldg., Shinjuku-ku, Tokyo, Japan,

PACKING LIST

Consigned to : WINISTRY OF FISHERIES SOPU, No

..............................................................
e betoritneractanrtari anarraratanreree T AME st s s e s

Shipping Mark : - from ...?‘.9?‘9“ . .... My IRPAN
MARICULTURE CENTRE - _S5IDE MARK _ to NUKUADOFA, TONGA
~ TECHNICAL COOPERATION
BY THE GOVERNMENT OF JAPAN via

" NUKUARLOFA

on AWE 3, 1292 e

CfMo. 1-2, T1-T2
MADE IN JAPAN

Weight - - Measure-
net | gross ment

C/Nos. Description of Goods : Quantity -

EQUIPMENTS FOR TECHNICAL
COOPERATION OF J.T.C.A.

~ DETAILS ARE RS PER
ATTACHED SHEET -

C/NO.1- 2 ~ TOTAL: 1 NIT 1 UNIT L o
. T1-12 o & 3 CASES & )1 LOoT 2,349 | 2,808 | 27.536'M3
: '=====:=====;= SES=somsss KGS . ©KGS ooEmosmhnns
(4 PACKAGES.) ' o :::‘::‘.z'i.z' '?;-;::':::'
JAPAN iNI'ERNATIONAL COOPERATION :-AGE'NCY'.
P.P. . KENSUKE YANAGIYA
PRESIDENT
E.&O.E
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JAPAN INTERNATIONAL COOPERATION AGENCY
P.0. Box 216, Mitsui Bldg., Shinjuku-ku, Tokye, Japan.

()

= TO BE CONTINUED =

13

Vel Measure-
C/Nos. Desc.rljption of Goods Quantity ne:VEIghtgrOSS ment
EQUIPMENTS FOR TECHNICAL
COOPERATION OF J.I.C.A. (KGS) (KGS)
C/NO.1 2 PORTABLE DEGITAL PH METER 2 410 600 5.4200M3
3 DO METER UC-100M 1
42 ATR STONE,150m/m,SQUARE,A-3 100
43 AIR STONE,& 30m/m,ROUND,C~3 100
44 VINYL ‘TUBE FOR AIR STONE, 50m 1
49 AIR TUBE,THREE WAYS, 879-3 - 50
69 NETTING,N-3, 100ecm (W) x 50m 8
70 NETTING,N-190, .200cm (W) x 100m 2
71 ~pI1T0~, POLE, 24
|52 .8 (IN) x E)Um/m,@’(OUT) o' 2 Sm )
72 -DITTO-, POLE, 48
_ 34 & (IN) x 40m/m,9’(0UT) X 2.5m
73 | FISH TANK, SQUARE, 2501 1
850 x 550 x 850m/nm
74 FISH TANK, SQUARE, 5001 1
1000 x 1000 % 700m/m
SC/NO.2 (i) SALINITY REFRAGTOMETER,S-100{S/MILL) 2 460 700 7.133M3
- 4 THERMOMETER, 0-50°C WITH CASE 20
5 SOIL PH TESTER,DM-13 5
6 CABINETS,AS-15,500ul . 1
7 CLEAN FILTER,CF-60¥% 2
WITH SPARE FILTER STUFF (JP-64)
8 DEGITAL TIMER;NOQ,5354 3
.9 | BLOOD CELL GCOUNTER 4
10 -DITTO-, COVER GLASS 10
50 PCS/SEY,22m/m % 22m/m
11 COVER GLASS ; - i0
: 1000PCS/SET, 18u/m % 18m/m
12 | SLIDE. GLASS,NO.S-1126 20
- .} 76mfm x 26m/m, LOOPCS/SET
13 | 'WATCH GLASSES, & 90n/un 100
14 ' CULTURE DISHES, & 90n/m 100
115 | SYRINGE,GLASS e |
"l 1ml,3wl,5nl, & 10ml (EACH 40PCS)
20ml (20PCS)
16 - | "SYRINGE WITH NEEDLE,GLASS 1
1 1ml,5wml, & 10ml (EACH 100PCS) % 5 CABES
17 KOMAGOME PIPETS WITH DROPPING,2ml 100
18 | KOHAGOME PIPETS WITH DRO?PING,Sml 100



JAPAN INTERNATIONAL COOPERATION AGENCY

P.O. Box 216, Mitsui Bldg., Shinjuku-ku, Tokyo, Japan, _ { 2 )
C/Nes. Description of Goods Quantity Weight Measure
. : net gross ment
(KGS) (KGS)

Q19 KOMAGOME PIPETS WITH DROPPING,10ml 100
20 PIPETS ,MEASURING, 1ml 100
21 PIPETS,MEASURING, 2m) 100
22 PIPETS,MEASURING, 10nl 100
23: TWEEZERS ,STAINLESS, 125m/m 30
| TWEEZERS,STAINLESS 150m/m 30
(2;/ THEEZERS 20
@6 |  SURGICAL KNIFE HOLDER,L 20
27 -DITTO-,SPARE EDGE,N0.20 12PCS/SET 10
8. | SURGICAL KNIFE, laom/m ‘10
29/ | FLASKS,100cc 50
30 FLASKS,300cc 50
31 FLASKS 500cc - 50
32 FLASKS,FLAT BOTTOM, 300cc 40
33 1 FLASKS,FLAT BOTTOM,S500cc 40
34 .| BEAKER, - 50cc 50
35 BEAKER, 100ce 50
"36 {|. BEAKER, 300cc 50
37 BEAKER, 500ce 20
38 BEAKER, 1000cc 20

39 | GLASS BAR, Gm/m X 1.5m 1o -

40 TROUGH, POLYETHYLEMNE - 20

| 8B-2,230 x 330u/m _

41 - TROUGH,POLYETHYLENE 20
: 5B-3,270 x 39%4nfu - S
45 .1 CORK BORER, ]1Z2PCS/SET 2
46 RUBBER STOPPER, NO.8 100
47 RUBBER STOPFPER, NO.9 100
48 'RUBBER STOPPER, NO.iO 100
50 -| GLASS TUBE, 6m/m (IN) x Bn/m (OUT) 100
.51 GLASS TUBE, 4w/m (IN) x 6m/m (OUT) 100
52 CYLINBER,MEASURING,lOOml ' 10

53 CYLINDER,MEASURING,200m} io

54 CYLINDER,MEASURING, 500ul o~
55- CYLINDER,MEASURING ;11 _ . A
@p) ‘SIEVE,STAINLESS,100um,d 200 x HiSom: 2
57 SIEVE,STAINLESS,]50um,¢ 200 % H4Sam o2

58 . SIEVE,STAINLESS,250um & 200 x H45dR 2
59 - | SIEVE,STAINLESS,500um,® 200 x H4S5mm )
60 SIEVE;STAINLESS,BSQum,H'200 % H4Smm o2
61 SIEVE,STAINLESS, lmm,® 200 x H4Smm 2
62 SIEVE,STAINLESS,2am,07 200 x H&5mm - 2

63 -pITTO-, SAUCER 2

= TO BE COHWTINUED =

u'm;.




JAPAN INTERNATIONAL COOPERATION AGENCY
F.0. Box 216, Mitsui Bldg, Shinjuku-ku, Tokye, Japan.

{ 3

- C/Nos.

Description of Goods

Quantity

Weight Measure-

net gross ment

65
66
67
68

C/NO.T1

¢/N0. T2

SAMPLING BOTTLE,# 75 x 90m/m
SAMPLING BOTTLE,{ 75 x 180m/m
' SAMPLING BOTTLE,$ 150 x 180m/m
SAMPLING BOTTLE,f 150 x 240m/m
COUNTER

TOYOTA HILUX 4x4 PICKUP TRACK DOUBLE
MODEL : YNLO6R-PRMRS

SPECIFICATIONS

GASOLINE ENGINE 2,237ce

5 SPEED MANUAL SHIFT

RIGHT HAND DRIVE, 5 SEATER

HAIN EQUIPMENTS :

AM RADIO,FR.SEAT BELT, HEATER,

ATIR CONDITIONER,CIGARETTE LIGHTER,
SPARE TIRE/1 pcs,RUST PROOF, -
ANTI THEFT HEAVY PACK,

OWNER'S MANUAL,PARTS CATALOG,
REPAIR MANUAL,JACK & TOOL SET

FRAME NO. 0009518
ENGINE NO.0336067
REY N0.W0459

" SPARE PARTS FOR TOYOTA HILUX
4x4 PICKUP TRACK DOUBLE CAB.
‘MODEL: YN106R-PRMRS

.~ DETAILS ARE AS PER ATTACHED SHEET

20
20
10
10
10

CAB 1 unit

(4 PACKAGEST

(KGS) (KGS)

1,453 1,453 14.635M3

25 535 0.348M3

KGS KGS | 27.536 M3

e e e g e - e i




JAPAN INTERNATIONAL COOPERATION AGENCY

P.0. Box 216, Mitsui Bldg, Shiajuku-ku, Tokye, Japan, _ { 4 )
o ) Weight Measure-
C/Nos. Description of Goods Quantity i gross ment
{KGS) (KGS)
C/NO.T2 SPARE PARTS FOR TOYOTA HILUX 26 55 0.348M3
4x4 PICKUP TRACK DOUBLE CAB
MODEL: YN1O6R~PRMRS -
1 04111-73044 GASKET KIT,ENGINE i
2 04211~73300 CARBURETOR KIT 1
3 04311-12060 CYLINDER KIT,CLUTCH 1
4 04313-12030 CYLINDER KIT 1
5 04476-35100 CUP KIT,WHEEL 1
6 04479-35010 CYLINDER KIT,DISC 1
7 0449135170 PAD KIT,DISC BRAKE I
8 04493-35320 PISTON KIT,BRAKE 1
9 ‘04495-26061 SHOE KIT 1
10 1215710010 GASKET,PLUG &
1 15601-33021 FILTER,0IL 2
12 1640163010 CaP - I
13 16571-71030 HOSE 1
14 16572-71031 HOSE 1
17 17801-34070 ELEMENT,ATR 1
19 1910171010 CAP - 1
20 19102-16040 ROTOR 1
21 23300-34100 FILTER,FUEL 11
22 31230~35090 BEARING,CLU,35,67,N 1
23 31250-35211 DISC ASSY,CLUTCH Iy
24 31321-14020 PAD ‘ 1
25 43046-39255 END SUB-ASSY,TLIE ROD 1
26 45047--39155 END SUB-ASSY,TIE 1
27 46410-35450 CABLE ASSY,PARKING - 1
28 46420-35490 CABLE ASSY,PARKING 1
29 48511-39665 "ABSORBER, SHOCK,FR: - 1
30 48531-80109 ABSORBER,SHOCK,RR 1
3 48541-39195 ABSORBER,SHOCK,RR 1
32 83420-20020 GAUGE . ' : 1
33 83530-14030 SUITCH. : 1
34 84210-12040 SHITCH ASSY,BACK-UP 1
35 84340-32050 SWITCH -« . : 1
37 85220~12561 BLADE ASSY,WIPER 1
38 85220-1265]1 BLADE ASSY,WIPER o
39 85221-12210 RUBBER 1
40 85221-12230 RUBBER _ 1
41 85500-12250 LIGHTER ASSY 1
42 90179-20001 NUT i
43 90201-20005 WASHER - 1
44 90310-50001 SEAL . 1
45 90311-30014 SEAL,TYPE T O1L 1

= T0 BE CONTINUED =




JAPAN INTERNATIONAL COOPERATION AGENCY

P.0. Box 216, Mitsui Bldg., Shinjuku-ku, Tokyo, Japan. { 5 )
- Weight e-
C/Nos. Description of Goods Quantity — g Gross M;a:nu:
{KGS) (KGS)
46 90311~-62001 SEAL 1
47 90313-48001 SEAL .= ]
48 90363~12002 BEARING,BAL,12,32 F i
49 -90363-40020° BEARING,BAL,40,90 K |
50 -30368-45087 BEARING,RTP,45,73 X 1
51 9036849084 BEARING,RTP,50,82 X 1
52 90385-18007 BUSH 2
S3 | 90385-18046 BUSH 10
54 90430~12027 GASKET 2
55 90430-18008 GASKET 2
56 90917-06038 GASKET. 1
57 20917-06044 GASKET 1
58 9091901059 PLUG,WI6EXU 8
59 90947-02583 HOSE,FLEXIBLE 1
60 90981-04001 S,BEAH 12V, 65W55W 1
64 - 90982-09002 FUSE 2
65 90982-09003 FUSE 2
66 90982-09004 FUSE 2
67 ~ 90982-09005 FUSE 2
68 95333-06040 HOES 1
69 90812-50250 HOSE, 1
70 96940-34406 HOSE,FLEXIELE 1
71 99132-11210 BULB 12v,21W 1
72 £ 99132-12050 BULB 12V,5 1
73 . 1-99132-21210 BULB 12V,21W5W 1
74 99332-10870 BELT 1
75 99364-70830 BELT,V~RILBBED 1
TOTAL @ 1 CASE 26 55 0.348 M3




LOCAL CONTRIBUTION AS PER GOVERNMENT

ESTIMATE 1991/92

DEVELOPMENT ESTIMATE

1. Aquaculture Research and Developnent
(was used for pearl oyster experiment)

2. Giant Clam Development o
(was used for wages of two labourers)

3. Mﬁllet_and Milkfish Farming trials
RECURRENT ESTIMATE
2.1 Mariculture Centre

. Power

2.1.1
2.1.2 Water
2.1.3 Fuel Outboards

TOTAL

AQUACULTURE AND RESEARCH PERSONNEL

'Ulunga Fa'anunu
Tevita Finau Latu
Naita Manu
Tala'ofa Loto'ahea
Tupou Tutavao

'ofa Paongo

‘Poasi Fale

Vea Kava
Tenisi Po'oi

—T78—

8,000
1,164

3,000

5,000
1,400
1,000

54148

8,138
7,780
5,790
2,120
1,864
1,864
1,992
2,418
2,418



. TENTATIVE SCHEDULE OF IMPLEMENTATION
' ON
THE AQUACULTURE RESEARCH AND DEVELOPMENT PROJECT IN TOQNGA

[he Japanese Consultatlon Survey Team (hereinafter referred to as
"the Teanm"), organized by the Japan International Cooperation Agency
{hereinafter referred to as "JICA") and headed by Mr. Nakaji KOJIMA,
visited the Klngdom_of Tonga -from June 26 to July 2, 1992 for the
purpose of working out the details of technical cooperation for the
Aquaculture Research and Development Project in Tonga.

During its stay in the Kingdom of Tonga, the Team exchanged views and
had a series of discussions with the authorities concerned of His
Majesty's Government of Tonga in respect of the desirable measures to

be taken by both governments for the successful implementation for the
above- ment10ned prOJect

Based on thE‘diSCUSSiOHS, both parties have jointly updated the
Tentative Schedule of Implementation as attached to the Record of
Discussions signed at August 7, 1991 and agreed to recommend to their
respective goveruments to follow the revised schedule attached hereto.

This schedule is subject to change wlthln the framework of the Record

of DlSCUSSlOﬂS when necess1ty arises in the course of the implementation
 0f the proJecL

Nuku'alofa, July i, 1992.

e M=

Mr. Nakajj Koglmé - BF. S. Tualau Mangisi
Mission Leader . Director of Fisheries
The Japanese Consultation Ministry of Fisheries
SurVey ‘Team organaized by . His Majesty's Government of Tonga

the Japan Internat1ona1
Cooperat;on Agency (JICA)



52

TS1184S 11NEe JO SN nm:ocu uuv—>aua‘.=d»mcm cm&uua mc-vaauc-

.uan_w ucswuoﬂu- “m,u._m.ﬁ_ou am_u
Dol I ¥i
{ax) 90N

uotieanps 3|
>U=um DlwousdI .m_

saluaysid 3iqeriay <_

sanisieag) . e

ucueaumcas ouunommm .ame

wnmmm co,.mpcmdumcmgr_
30 A3Adng. Tg

ABayoig puz ABo1933 v
. !

ad wowuonwm
ueldodui AYyestwouns3| .
) uo yaseasIE (2 T

11nsay Buisealsy
PIas 30 LdAuns g)
xmodunm pue Aboroa3 4_

*+ 5a3un0sad YSIH11AUS]
g P “uoofetpue §I3Y1810]]
Y0015 welD? uein| up YdJeasay eatbe)oigy

uc ys4easay "(i)| pue S3rudUsil DiSEy gy

BAY

aomuuun@Lm paag 3|
(5123} wedsues: "Q}
(¥l) wejdsueay D¢
>o>.5m @315 Buseaiey g

Asaans plati vl

(] mw._uxm
MR RJocke| 12 L2Jaamo]
23U30 puE Snud0sL C(2) |

asea|ay pue Ajddng 9|
CAJISJNN uRazZD "4

. AdasJny puel "3
UD1INDASG PARS TGl

Buyjcues "3i

AJBSJANY

cmmuo 401 A3AJNS "8
AGotoas

ncm >modo,m ug AgAadng v

LEITARELSN
o JG4 1uddD}IAl] pue
sweys iueLy (L) |uoseasay auniindendy “7i

_{aJdn1jnz-uad) "1eLsl
Alr11giseag N0wARag ‘)
{3In1ins-uUad)
u:mepuvnxm G404y g
(lue ) Add

40 JuBwLaBdYT YIMOLD V)

RUETINEL e mp:u“zu nmv

i
i9yuewysty uo A3auns “q

SBLIIYS L4 WO ARAJNG "D
ASAANS JEIUSILOL LAUT '8

Aaadns eaiborony Y

JUSLULY
(sataads Aq) ABojoog pue 101 1uawdo1sasd e
ABoieLg.uo Aaaung (1) yadeasay sanljnoenby v

t 10afans

syweaboud ang _ swelbodd

At

NCLIVINIWZIdNI 4O

FINGIHIS HALLVINTL ~

- go_f



SAvHARVHENEEAMOS HPIMAER

JICA FrAKBABMSE Y=Y b

L E 2 O

-”—81—_ _



B A4 R T A o TR A
L. BHF IR
BHET> Kb, UATOLARARROIHELED 2,

(1) g (2) KGBOBERTRE (3) AHTHAE (4) &
BHEoRE (5) MEBFHEE  (6) BHHMEOWE (7) HX#EH
HOoBE (8) REPHEZORATE (9) RARMHESEHEE (10) &
BABRETEE  (11) SUAREE (12) ABRERCRE  (13)
HARUBH (14) HESHEK

O HEEEAEEMREMBMY
(1) #iEE

BHKAERORELTTS KHe ), WFOMEET>. WEMBKE Tonga-
tapu, 'Bua® i By & LIS T, R HEOBBITEL 7 YINDVARD T b 3
WrEAHZERET S, (B-1). | o

Mﬁ@@ﬁ%%&

ﬁﬁ%ﬂ(%ﬂﬁﬁk&&?%ﬁﬁﬁ@ﬁﬁrﬁ%bEﬁwm%V%ﬁéﬁﬁ:
TrH bnao)‘%hwwg v UJ%@%%(%E@M@&& W
ROWY, BABEHEESIBEL T oA MO );mm ﬁﬁ@@%%wm(
BRBHERETZORAGR ~HHL B2, Bit. PSRLALBHEEOHED
AB. BERAKA é@%%%ﬁ%?&%xb&é ) o

m%%mw@ﬂﬁou~z®wﬁ

HHOBBROFHE, FHE TFHOHNEK @ﬁk&é%ﬁ@%@*ﬁ |
(Ch B0 TR, M£%EﬁfﬁOmﬁiaﬁfbﬁﬂﬁﬁﬁﬂwﬁﬁﬁa -



REERET, BRMAHOMARLHALBRIMET ZLELO NS, ).
V=7 ORR TV E TV TTCHBD, 272 BHELTE0E, )
WINDWARD, _LEEWARD @Y —7 ®¥4k (#IR#, INNER REEF,REEF MARGIN, REEF
SLOPE,REEF SLOPE &DROP OFF OB OO oRR. KX, MB. KE THE
DHRDHHETRB., HHOBCLEH. DY, HOMELELETHES 5,
CREKD Y- RROEBDOBES DD, BHEROREOE L L% 5. )

(2) RMMOBER TR

PAMR AL AL LY 2R OBHELATV S, by AP oREBRD
REGEHEL L, YAV ARTPYBBYBRT S, bk, BANS OB
KOWTHERXSRTVE, BHEMALLT. 74V —-DBHER. XA HA 0B
ﬁ%,Ni?VﬁOWTH.&ﬁﬁﬁ%;%nﬁﬁ%@Zﬁ@ﬁ%@ﬁﬁ%ié
e BHEBESXKEMIZOWTE, 2 b1 48—~ BERBE LYy d ik
BESDRERF> L ETs (F-1). |

#-1 BHARCRNEEL L

B (E%H) | REEWE (E%E)

Y. R AaEeH4 1. 749~ 2.-"%7v 3.8#%
2.vauH4  f1.NARFTY 2.H&A

REEORERSOTH. ETEAMOI ICATOTV ) M4 by HHR
VT BHAORMERBCANFTOR UARERS &3 KERT 5. Kic b
VHABGS S RBECN UTRBZTONR LG, ARSB AR RHEE
OREET B, T AT ARTYHEELAREBS C LA UKR T RIE A
EDBOBHERMT B, -

- 83—



(3) RGBT WAL

SRWEoRER. HYRYcr M oJICABMEMKLC / PARBNES

ATEABOFHBALT . REEBORRRERT S LHR, RUTOME

Bk BEREAR (ABOXL A= = b RL- X -BEED) . R
 (MEETORBHAE) . LERHY. BHEO-BBEL BHOHR &

BOFREEPDREL TH <,

(4) BRHFEORE

ST R X 5RO 3 ﬁﬁﬁ&é&%¢éoﬁ@%m6n
TOIERFRE. N ARNKOBMMEEHT B EE, T~ R T4y
iﬁ@anﬁf/lﬁ% T AT F @%%-ﬁ % ﬁm%éﬁ&mia
LTHEZLR TS, %%E%VOWTm T/oE@R TLOFAY (B-20
) AB-BARMEL. TOR2E0 LY ARBORMOKEAE X SR TN
B BMEFEERETICHRY. MATRERCHLIROBBLI .

?fmﬁﬁ%FLOFAJKOwT:E#@BG%ﬁﬁﬁﬁﬁﬁﬁ$vﬁmﬁ
AEEL. T/ REAREGTo TS, BEK W10/ FT byAion
37§Hﬁ§45@‘byﬁﬁj{y*ﬂzaﬁmﬁ%?ﬂﬁﬁﬁawg?gé
(f % Hr. Isca Peti -B18) - :

%@f&%iéhéﬁi%ﬁﬂ‘:@:omf: ﬁ'ﬂi’YESEIICD b"/'flﬁi@?ﬁ%ﬁl}:‘?
@ﬁ@%ﬁﬁﬁ%ﬁ%%“i@f\%nmﬁbﬂﬁ%%&ﬁf&

(5)%ﬁ%§ﬁ%

B0 T 0 3 ?ﬁ:ﬂﬁ#? }w%a‘fﬂ LANDI‘JG PERMISION%@M%%EE

%zﬁ&ﬁﬁﬁ?@mﬁﬁ?é |

(6)$ﬁ%ﬁ§®#m :
mrsﬁgﬁT&~ﬁBVﬁ ﬁ&wmb%nn%m



(7) WREBHOAE
MMER L MEEEROE S0 2BV OB BERHEE LT TE <,

CBHEAR IS O T awﬂﬁ4«%§bcmm&@m¢)l 00 0 M

wnwww/%@l 5o mi GO BIELOOMEEBITSTETS S
DEoEEEOSHEANBLLT. BHOBEZERT S,

CRMEREOLEME: 0.5 tXkR1.OtHEALY I XA HULAFR
THASE. 1930 HARAERABFRATH > LEFREKS 15
vy (ﬁ?"x’_?:l.—??) _.%73“9“(")1/*-]\.%’\ﬁﬁ‘tf'ﬁ’f’i‘@?ﬁ‘ﬁ'ék“éﬁﬁiﬁ‘éh
EABAE (H-4) 85X LTERAXY 7 2 BET 2, AWKV 7X2, =
Fea vl LyH—-X2 TF—Lb—barvfi¥a—WFa—7, ZF7—RA b~
v, BT RN

CHEME RSO LB RWAFO—VHENE AR XBRE Yo — B
XHh B Wi, E%%m BERVR, BESAyZEECZ—Vh—R, SE
IE—&, MMDC@J*’V&?&’(%:&&E HELT B,

(8)&ﬁ$ﬁabm?$m
PUANE XD RAEEREORBRTERETD (REFH BAHTE <
@ﬂ@#ﬁ)

(9) RARMWE PR
RETHAER B RBPEE WML P HUHBE D,

(10) Wik A Bk F &

C BRMoJICA7uYzy bRMEMREA oY= bOC/PEHLIAER
EAELLUTRET 5 -

KX JICAEMRUERENR. LEWSURMGEMPEEOFRE L TH <,

—85—



(11) 3 An B

PHEDIM AEARARIPOBHMETCORTANBHEZEBA TS <,

BRI AAWoLEBE: EHAMZRo MG (F R
RITHE) . GRROBHEEAED IR,
VhAHovwAiai, 54, HAX—,
REDOBRMWRUTFRE) .

INBE B AR, ARYE R
Wt PERE (M, FLE. 3

RGBT OBHMBOEHN LK
BHOPFIROMHE

(12) ABRERT KRR

(10) W THhEEREFABE2ZBHARBHIRE LY TORR. EY. TH
B OURHE WA WEEREEXITS,

(13) HERTBH

BHERARTE, BES5LREAREBHEHERIAD, BZXFIREL.

il
WECRELEOMNNET D, BIHHK,

BEHIBMPIRECEY. BREEL2IT.

(14) #H & & D E R

BRI TR, RUAAMFEEEFORNICASL UYBUHELTOFRM BER

CHRBIODVWITORSRER LB XRTEM T THR L., BEBE R CHE T
EHE R4 T B,



/ Fo;'wufci"” S
{
7

Vst iGt I

g E oS sage Mg g 114
?Oﬂli v.lumo‘l

LA
? TONGATAPY

TONGATAPU
GROUP
1:1 000 000
¢ : 277710 Statute Milea

| P WU I i —
0 5 D 20 Kilnr{uwcs

Nom - ¢ ) ,"'l. f
Forgiafd'ow ‘g’-’" n)" m;frua Y i H L
a“ﬂ’;‘,",{,,,., ,Nurnuko'lk? o ng'at Jolekt Vavo'u i i {
. y ~ olona Oy To!u‘ Grovp | {
!
i

1 Toled Tan 11

X 2 . i
rﬁm]o Tongq . . . N3 i -'] k ? /'
HongaMatapat - e Y A
unlﬂ oap‘jl 3 N {_‘!g H } Fi

AU

B N A

S AN

N — s ““JL:L’ i
TONGA
1:2 500 000

[ TR PEL U TR T—. T—

~=" 0 5 {0 15 20 25 Statute Miles
| SV LY S T :

0 [0 20 20 40 Xilometres

T T

B — 1 . 53k w38 R AR






M-3.TLOFA] HHEXR

—89—






115¢em.

1Z21cm
/
Q Q. /
hy A - ~
2.6cm " _
WL, | A B
0 05
: lcmﬂ [
=y i
_ & om om o
i"\
2.6cnm.
€ )
‘\&
i)
i 2
i L | e
T . - ] |
~ B.8ecn
o w8 &

-4 . R AR B

91












	表紙
	中表紙
	序文
	地図
	目次
	1. 計画打合せ調査団派遣
	1-1 調査団派遣の経緯と目的
	1-2 調査団の構成
	1-3 日程表
	1-4 主要面談者

	2. 暫定実施計画の進捗状況
	2-1 協力部門別活動
	2-2 施設建物等
	2-3 専門家派遣
	2-4 研修員受入れ
	2-5 資機材供与及び利用状況
	2-6 ローカルコスト負担事業

	3. 実施運営上の問題点
	4. 調査団所見
	5. 付属資料
	6. 合同委員会の協議結果
	1. 第一回合同委員会議事録（英文）
	2. 暫定実施計画（英文）
	3. タカセガイ及び商業的重要貝類の移植手順計画案

	裏表紙

