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PROJECT AUTHORIZATION AND REQUEST POR ALLOTMENT OF FUNDS

PART II
Entity: Bureau for Science and Technology
Project: Reproductive Studies on Milkfish

Project Number: 936-4161

1.

Pursuant to Section 103 of the Foreign Assistance Act of 1961 as amended,
I hereby authorize the centrally funded project, entitled: "Reproductive
Studies on Milkfish." The project involves planned FY 1984 obligation
not to exceed $1,250,000, subject to availability of funds, in accordance
with the A.I.D./0YB alloiment process, to help in financing foreign
exchange and local currency costs for the project.

The project funding is an increase of $250,000 over the minimum level of
$1,000,000 indicated on page 19 of the project paper (P.P.). This
increase will permit expansion of the LDCs collaborative program and
activation of a Technical Advisory Group to guide the project.

The purpose of this project is to develop means of raising milkfish to
sexual maturity in captivity, inducing maturation, and increasing
viability of larvae. It will alsc assist in training and technology
transfer for LDCs.

Each developing country where treining or other assisiance tskes place
under this project shall be deemed to be a cooperating country for the
purposes of permitting local cost financing.

Goods and services, except for ocean shipping, financed by A.I.D. under
the project shall have their source and origin in the cooperating country
or in the United States, except as A.I.D. may otherwise agree in writing.

Ocean shipping financed by A.I.D. under the project shall, except as

A.I.D. may otherwise agree in writing, be financed only on flag vessels
of the United States.

AKQ)AKJA45

J. S, Roblq%;
Agency Director for Food and Agriculture
Bureau for Science and Technology

Date £ —/S - F5

Clearance:

SET/ACR: 16111 (0 Date €/n/5y
S&T/AGR:JRoyer {4 43 \., Date ¢/, = /5%

S&T/AGR: ABertrand Z)“l]}Date 1;4(
S&¢T/PO:GEaton :a V.- Date ;;.+.x1

Drafter:LTrott:1t:Wang 02633:06/11/84
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ACTION MEMORANDUM FOR THE AGENCY DIRECTOR FOR FOOD AND AGRICULTURE,
BUREAU FOR SCIENCE AND TECHNOLOGY

FROM: SYT/AGR, Ans C@ﬁd

SUBJECT: AuthorizationVfor S&T/AGR's Milkfish Project

Problem: Your approval is required to implement a new two year project
entitled "Reproductive Studies on Milkfish" (936-4161) requiring obligation of
AID funds not to exceed $1,250,000 in fiscal year 1984 and 1985. This is the
first phase of a possible two phase program.

Discussion: The project was submitted as an unsolicited proposal from the
Oceanic Institute, Makapuu, Hawaii in January 1984. It was reviewed
internally by S&T/AGR and five external scientists or sdministrators in March
1984. The Office of Agriculture has worked with the Oceanic Institute to
strenghthen the proposal to include especially training and technology
transfer. A Project Paper was developed by S&T/AGR. The Subcommittee for
Fisheries and Aquaculture reviewed the project in May, and the Agriculture
Sector Council discussed it in June 1984,

Research sdvances in milkfish culture have been sufficient to expect
breakthroughs in maturation and larval viability, which are the major problems
in milkfish culture. This project will address these issues, will coordinate
research with other institutions presently working with milkfish in LDCs, and
will provide training =nd technology transfer to appropriate LDCs. In that
menner, it addresses the AID philosophy of not only developing technology
which will enhance food productivity, but also will provide for iransferring
this technology to LDCs and training their nationals in proper utilization of
such new techniques.

The Office of Agriculture endorses the first phase of a possible two phase
program with the Oceanic Institute and will guide the research and training at
the Institute through a Technical Advisory Group, which will be composed of
scientists knowledgeable in the culture of milkfish, This will include
individuals from the Philippines, Indonesia, and Taiwan. The project funding
is an increase of $250,000 over the minimum level of $1,000,000 indicated on
page 19 of the project paper (P.P.). This increase will permit expansion of
the LDCs collaborative program and activation of the Technical Advie-ry Group
to guide the project. The first six to nine months will be parti.ularly
critical, as the ability of the Institute to obtain proper specimens,
determine their suitability for experimentation, and establish working
relationships with LDC institutions doing milkfish research will be tested.
If the Institute cannot produce satisfactory results on these issues, there
will be no reason to continue, and the project will be terminated.
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Advice of Program change has been submitted and PPC will transfer funds to the
S&T/AGR FY 1984 OYB for this activity.

Recommendations: That you indicate your approval of this new two year project
by signing the attached PAF and Non-Competitive Procurement Memo to the
Contract Office.

Attachments:
PAF
Justification for Recipient Selection
Environmental Threshold Determination
Justification for Non-Competitive Procurement
Project Paper

Clearances:

S&T/AGR:TGill ol fy Date ¢/1
S&T/AGR:JRoyer *57" L.  Date w//¢/8¢
S&T/PO:GEaton ,_# jsav  Date /5 710H

v

Drafter: LTrott:1t:Wang 02463:06/08/8)
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MEMORANDUM

70: S&T/FA, J. S. Robins
FROM: S&T/AGR,EU o gﬁét%nd

SUBJECT: Environmg¢ntal Threshold Determination for:

Project Title: Reproductive Studies on Milkfish

Project Number: 936-4161

Specific Activity: Cooperative Agreement

Reference: Initital Environmental Examination (IEE) contained in PP for
subject project.

Cn the basis of the Initial Environmental Examination referenced above and
attached to this memorandum, I recommend that you make the following
determination:

X 1. The proposed Agency action is not a major Federal action which
will have significant effect on the human environment.

2., The proposed Agency action is a major Federal action which will have
a significant effect on the human environment, and:

&. An Environmental Assessment is required; or

g

b. An Environmental Impact Statement is required.

The cost of and schedule for this requirement is fully described in the
referenced document.

3. Our environmental examination is not complete. We will submit

the angalysis no later than with our recommendaticn for
an environmental threshold decision,

Approved ﬁ/[/(:(nt_/ ((/g- ol leeqy™
Disapproved

Date G-15-IY

Clearances: ¢
S&T/AGR:TGill /- 7, Date é(/%ﬂ
S&T/AGR:JRoyer Date “f:éfﬂ/

S&T/PC:GEaton ¢ 4 v/ Date e

Drafter:LTrott:1t:Wang 02473j:06/08/84



MEMORANDUM
TO: SER/CM/CQD, Phillip Casteel

e
FROM: S&Tff/’ ack Robins

SUBJECT: Justification for Non-Competitive Procurement of Unsolicited Proposal
"Reproductive Studies on Milkfish" (936-4161), submitted by the
Oceanic Institute, Hawaii.

Based on the attached memorandum, I am requesting that you award a Cooper&tive
Agreement to the Oceanic Institute of Hawaii, without considering other
sources.

I have determined that the substance of the proposal is not available to the
Government without restrictions from another source, nor does it resemble any
pending competitive solicitation, and is sufficiently unique to warrant
exception from competing procurement procedures.

Below is the Project Officer's certification that is required by AID PR Notice
78-4.

I certify that neither I, nor to the best of my knowledge and belief,
any other AID employee solicited the proposal from the offeror or had
other prior contact with the offeror regarding the sudbject matter of
the proposal other than to convey to the offeror an understanding of
AID's mission and needs relative to the type of effort contemplated
in the offer,

A R

Lamarr B. Trott
Senior Fisheries Advisor, S&T/AGR

Drafter:LTrott:1t:Wang 0264 j:06/11/8)



MEMORANDUM
TO: SER/CM, Phillip Casteel

”7&5; é/
FROM: S&T/FA, ~J. 5. Robins
L
SUBJECT: Justification for Recipient Selection of the Oceanic Institute
for the Project of "Reproductive Studies on Milkfish" (936-4161).

The Oceanic Institute of Hawaii submitted an unsolicited proposal for research
on milkfish in January 1984. This fish has bleen cultured for centuries in
goutheast Asia. However, it has not been successfully reared in captivity.
The young fish are collected in the wild, and suffer greater then 90%
mortality before reaching a harvestable age and size. By funding the proposed
project, the Agency for International Development will be properly following
its mandate to develop means of increasing food production in the developing
world. The research proposed will address the primary problems of cexual
maturation of milkfish in captivity, and larval survival., The state of the
art in milkfish culture has pregressed sufficiently in the lest decade so that
AID can expect results from this project that will immediately be of benefit
to LDCs, particularly in southeast Asia., Not only will the technology be
trangferred, but the Cooperative Agreement will provide for training of LDC
nationals at the Oceanic Institute.

The Bureau for Science and Technology plans to initiate during FY 1984 a
Cooperative Agreement for two years, for a first phase study of a possible two
phase program with Oceanic Institute that has recognized capubility in culture
of marine and brackish water fish and shellfish species. This Institute is
the only U.S. entity which conducts research on miikfish, It also has worked
on such species as mullet, marine shrimp, and dolphin fish. It has
capabilities for training of LDC nationals, as well. The institution selected
must have these capabilities.

Equally important, the institution selected to conduct this project must have
an in-house staff with a background in marine fish culture, for conducting
research as well as for training purposes. The institution must also have
strong professional linkages with LDC scientists and technical specialists
currently working on milkfish culture in LDCs. The Bureau for Science and
Technolegy finds this unique blend of talents at the Oceanic Institute, and
requests non-competitive approval of the Oceanic Institute on the basis of

predominant cepability. There are no other U.S. institutions which
could undertaxe such a program, with the exception of Auburn University, which
has no on-site mariculture capsbility, and the University of Hawsii, which
does not have specialists in milkfish culture on the staff,
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The Oceanic Institute began its milkfish research in 1973, with assistance
from A.I.D. It had received recognition for success in the culture of mullet,
and planned to pattern research on milkfish after this success. This approach
was not successtul, however advances in methodology have been developed by the
Oceanic Institute and other institutions in LDCs working on milkfish
sufficient to expect success in this present project.

In consideration of the above, the Bureau for Science and Technology requests
that the Contract Management Office proceed to award a Cooperative Agreement
with the Oceanic Institute.

Clearances:
S&T/AGR:TGil)l 27, L Date E/iu/p¢
S&T/AGR:JRoyer 734 /. Date ¢/,/v/5¢
S&T/AGR: ABertrand | Date ./, &V
S&T/PO:GEaton [Date '/ /9151
T 7

(s

v

]
—in

Drafter:LTrott:1t:Wang 0254 3:06/08/84
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STUDIES ON MATURATION AND SPAWNING OF MILKFISH IN CAPTIVITY

Table of Contents

Part a: statistical Summary Page.l.‘.Ol..l.l......‘...‘.ll.....l.l......... i

Part I Recommendations & Summary

AI Recommendations.l.l...l.....".C....O..C.......I............‘.
B. Summ&ry Description......‘.'ll......'.."..l..‘...'........l.l

(]

Part II Project Background and Detailed Description

A. B&ckground....‘.l.l0....0:..'.l.‘.........'l.....l.I.........
Bl Detailed Description.....l..........'...l........l...........

1, IntroductionN.eecesceccccessososcosssosssscccssncscsnss
2. The Sector Gofl.seeesssscsseossoosssscoosasssssnsasess
« Project PUrpOSE@.ssecessctssscseesansscesscnssscsssensos
« Project InpuUtSeeeeecscecscsssascessossasossssscssncne
. Project OutputBeceecescscseneccsessscasecscscoscnnses
. Logical FrameworK..seeeessesscsssccsssscsssssscssssosl

ONUl = (o
O O ONONONUI U &

Part III Project Analysis

A.
B.
C.
D.
E.
F.

Technical AnglysiBS.ceesessseescsscscsscsssasssssrsesosssssssseessll
Initial Environmental Examination...eceeecececscccsccocccscsesesl3
Financial AnalysiS.ceeecececeeccscssassccesssossscansssssnssnessall
Social AnalysiS.eeecescsseceessoscesoscscserosscsccccscnsnsesnnsanesll
Economic AnalySiB.eeeesssersoosvcscssoessssssescsnssssanascnsssell
Women in Development...eeseeessoscsocscsessscsssnassrssesesesssld

Part IV Implementation Arrangements

Part V Four

Analysis of Administration ArrangementS...eesescececssscscccssssald
Implementation PlaN..ceessesscscsscascososcsosscccsssssssoscessssld
Evaluation Plan.eeeececscsscecsssosccssesssccascssccnsscssassscesld
Project Reporting..cececsceesecoscsecssesescossososcssocsssansssselh
Related Activities of Other DonorsS..ececesscevessscscscssessessld
ScOpe Of WOrKeseeeesoenoeaooscssoascosscsvosocsssscsscnsacssnaseld

Year Budget.l.........l’.................'I...............‘.....lg


http:����.�.�����..��.�..��..�.�����.�����..�.��.�.�
http:������.������.��.���.����
http:������.����..��.�����������.....�
http:�........��

Part a

Statistical
Title: Studies on Maturation and Spawning of Milkfish in Captivity

Type of Agreement: Cooperative

Status: New

Collaborating Institution: The Oceanic Institute (0.I.)
Makapuu Point
Waimanalo, Hawaii 96795

Approval Period: Four Years

Approval Funding Level: $3,800.000
(Including Buy-ins)

Funing Distribution:

Period Research and Technology Technical Buy-ins
Transfer Advisory Committee Mission
lst Year - 6 months 320 10 30
6 months 40 10 170
2nd Year 730 20 200
3rd Year 730 20 200
4th Year 730 20 200
2,920 80 800

Minimum Committment:  $250,000 for the first 6 months, and $750,000 for the
next 18 months, subject to satisfactory progress

Level of Agency Involvement: Considerable and Continuing

Monitoring Office: AID/ST/AGR/RNR
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Part I
Recommendations and Summary

Recommendations:

It is recommended that $3,800,000 project be approved for a four-year
activity, to develop productive techniques of maturation and spawning of
captive milkfish, to expand this technology, and to transfer this
technology to LDCs. This would be achieved through a Cooperative
Agreement between Agency for International Development (A.I.D.) and the
Oceanic Institute (0.I.) of Waimanalo, Hawaii. The project is subject to
satisfactory progress and good collaboration with less developed countries
(LDCs) as determined by periodic reviews and discussions between A.I.D.
and 0.I.

The project funding would be scheduled as follows: for the first six
months -- $225,000 for research and logistics for 0.I, and $105,000 for
research, training and technology transfer in LDCs, feed research in the
U.S.A. and the A.I.D., oversight Technical Advisory Committeej; for the
second six months -- $225,000 for research and logistics for 0.I and
$195,000 for research, training and technical transfer in LDCs, feed
regsearch in the U.S.A and the A.I.D. oversight Technical Advisrry
Committee. Total second year funding for various components would be at
the same level as that of the first year. Initiation of activities during
the third and forth ysar would depend on whether satisfactory progress was
made during the first two years.

At least $1,000,000 will be available for a minimum program for the first
two years. Funds for an expanded, collaborative program and funds for the
second two years, will be dependent on availability of additional A.I.D.
funds, including Mission "buy-ins." A.I.D. and O0.I. will work together to
allocate available funds to various on-going or planned activities during
any given period.

Summary Description

Background

The Oceanic Institute is a private, non-profit research institution
incorporated in 1960. The corporation has demonstrated capabilities in
research and developed education and training in the area of aquaculture.

The Institute was originally founded as the Oceanic Foundation, and was
part of a member complex including Sea Life Park, a public oceanarium, and
Makai Range, an engineering facility. In 1973 the Foundation was reorgan-
ized, resulting in the present structure of the Oceanic Institute.

Since its inception, the Oceanic Institute has contributed in the research
of mariculture systems design, nutritional requirements of stock, and
education/training programs for instruction in mariculture technique. The
mariculture programs of the Oceanic Institute have been focused on food
production, and aquaculture business development, using mullet and
milkfish (Chanos chanos).

v
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A significant market for milkfish exists in the Philippines, Taiwan, and
Indonesia, where for centuries traditional techniques have overseen the
development of brackish pond fish farming. The milkfish industry is
currently dependent upon the capture of fry from the wild and stocking in
production ponds.

In 1973, a five year contract was awarded to the Oceanic Institute by
A.I.D. amounting to $1,262,799, for research intended to develop
techniques for artificially stimulating milkfish propagation in order to
eliminate the need for capture of fry. This study increased the knowledge
of the natural history of the milkfish production, but did not achieve the
techniques for the inducement of spawning or larval survival.

The Oceanic Institute has submitted an unsolicited proposal to A.I.D. for
funding of continued milkfish research. The objectives of this proposal
are similar to earlier studies but are more specific in light of recent
progress in milkfish research both at the Oceanic Institute and other
institutions.

After extensive review and interaction with the Oceanic Institute, it has
been determined by A.I.D. this research will be funded under a
Cooperative Agreement. This Agreement will provide for a continued
process of evaluation and determination of direction for research and
technology transfer programs. )

The proposed Cooperative Agreement will help develop the existing tech-
nology of milkfish culture, ~nd make the resultant levels of technology
available to LDCs where milkfish culturing is presently being explored and
utilized.

The Oceanic Institute is qualified and prepared to conduct these
activities, given their established research direction in milkfish
culture, and their past research under A.I.D. sponsorship. The Oceanic
Institute will continue to collaborate with other research institutions
currently sharing research activities in milkfish, and exchange
information on their mutual progress. A formal affiliation agreement
exists between the Oceanic Institute and the Aquaculture Department of the
Southeast Asia Fisheries Development Center (SEAFDEC) in the Philippines,
and with other significant research institutions. Milkfish research
within the Pacific community is extensive. A continuous effort of mutual
communication is critical for utilizing the results of this work.

The milkfish culture industry is limited by the level of fry recruitment
from open water. This proposal intends to develop means of controlling
the gonad maturation and spawning of captive adult milkfish. Once this
goal is achieved (Phase I), subsequent research will be directed toward
successful larval rearing (Phase II).

The Project

The project will consist of two components: (1) Research Activites, (2)
Training, and Technology Transfer.



1. Research Aciivities

The primary purpose of these experiments is to better understand
maturtion and reproductive processes of milkfish. The Oceanic
Institute will hold and artifically expedite maturation by controlling
nutritional and environmental factors, and using hormonal treatments.
A maturation experiment has been designed to test the effect of three
hormone levels, two water quality strategies, and two diets on the
maturation of adult milkfish in captivity. Preliminary studies on the
drug-induced spawning of mature milkfish and the quality of any
resulting spawn will be implemented. Additonal supporting work will
assess basic nutritional parameters and general indices of health in
natural and captive milkfish in different stages of maturation.

Once procedures for maturing milkfish have been tentatively
established, then hormonally induced spawning can be investigated in
greater detail, and problems associated with the rearing of milkfish
fry can be addressed. Given the ability to obtain viable eggs
consistently, experiments will be performed to define the most
appropriate techniques for raising the fry to fingerling size.
Larval-rearing techniques for several other species have been
successfully discussed in the past by researchers at the Oceanic
Institute.

2. Research, Training and Technology Transfer

The Oceanic Institute will establish a collaborative research and
training program with LDCs which are currently utilizing milkfish
and/or are interested in acquiring milkfish culturing technology. This
collaboration will take the form of exchange of scientists and students
and/or training workshops and visitations by scientists and students,
as well as on-site research. The Oceanic Institute will initiate
collaborative efforts with other research institutions and offer
technology and information resources to representatives of the LDCs'
milkfish industry.

Summation

This two component project will be funded by A.I.D. to support the research,
technology transfer, training, and staffing of these elements. Transportion
costs for all elements of the project are included and it is recognized that
gspecific goals and directions may change during the four year term of this
Agreement. A Cooperative Agreement is most appropriate for this project, and
shall accommodate any changes in project priorities or research direction.
A.I.D, will establish a Technical Advisory committee consisting of experienced
milkfish researchers from the Phlippines, Indonesia, Taiwan, and other members
as appropriate. This advisory committee will review details of this research
project and plan the collaboration that will embrace the technical skills and
institutional capabilities of the participants.
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Part II
Project Background and Detailed Description

BACKGROUND

Milkfish (Chanos chanos) has been cultivated for centuries throughout
goutheast Asia, and remains & staple of the diet for millions of
Indo-Pacific people. The productive effort of this industry is from
brackish-water culturing ponds rather than capture in open water.

Milkfish are widely distributed thoughout the tropical and sub-tropical
Pacific and Indian oceans and tolerate a wide range of salinities. Rapid
growth and an algal diet make them an efficient source of fast growing low
cost protein.

Milkfish culture started in Indonesis 600 years ago and soon reached
Taiwan and the Philippines. It is in these three countries thai culture
ectivity is most active oday. In the Philippines and Indonesia, an
average of 300 to 700 kg/ha (267 to 625 pounds per acre) are harvested,
and Taiwan produces 1800 to 2000 kg/ha (1600 to 1780 pounds per acre).
The Taiwanese production is higher due the continuous stocking and
harvesting efforts and deeper culture ponds. Leading the milkfish
industry, Taiwan produces about 35,000 metric tons on nearly 20,000 ha
(49,000 acres). While this productivity is significant, the techniques of
this fishery have not changed significantly through its 600 year history,
and remains a very labor intensive industry. The factor most limiting to
increased production is the reliability of the supply of milkfish fry.

The natural history of milkfish is not fully understood. It is believed
that spawning occurs once or twice a year. [Pecundity is high with adult
females releasing one to six million eggs hatching within 24 hours if
fertilized.

Young larvae are carried as plankton to inshore waters. In several days
the yolk sac is depleted and the fry begin feeding on phytoplankton and
rotifers. Growth continues for approximately one year as the animal
reaches a length of 15 to 20 cm (6 to 8 inches) and then moves into deeper
water to join the adult stock. Difficult to capture, milkfish are far
less productive as & pelagic fishery than the pond reared production cited
above. There is no fishery for the adult milkfish, and only in the
Philippines do regulations exist governing adult harvests.

Culture efforts begin by securing a source of fry which will be pond
raigsed. Capture methods are diverse. Various dip nets and hand-held lock
seine nets (Fang Liao type and Taishi type) are used to sweep coastal
inshore waters by wading fishermen. The hand-held fork net, pushed by one
man expanded into the seine which is pulled by two wading men. The hand
pulled net is about 12 inches long with bouyant floats guiding the upper
edge and weights for the lower. These larger two man nets are towed by
bamboo raft, either hand poled or motorized, enabling fry collection far
from shore.

U
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A fry industry has developed, staffed largely by part-time men, women, and
children. An intricate series of dealers and middle men make this an
income generating industry for many. Fry capture varies seasonably and
from year to year. Meteorological and oceanic events may effect adult
spawning and planktonic distribution of eggs and fry. In the Philippines,
fry are found coastally in May-June, Indonesia from March-May and
September-December, and Taiwan in April-May.

Once captured, fry are sold to nurseries where they are raised to
fingerling length of 5 to 6 em (2 inches). Fingerlings are sold to the
culture farms or as baitfish for the longline tuna industry.

More than 200 years ago, Hawaii was active in milkfish farming producing
an estimated 1000 metric tons. Presently, no commercial harvesting effort
exists on these islands. Many LDCs have milkfish fry available in their
coastal waters. Among them, India, Sri Lanka, Malaysia, and Thailand have
begun to establish milkfish farms, yet not all areas have sufficient
quantities of this fish to create the market demand as found in Indonesia,
Taiwen and the Philippines.

Factors limiting milkfish farm productivity are coastal pollution, natural
environmental conditions, and fry availability. Research efforts are
needed to successfully induce spawning and fertilization in tank held
animals. Development of reproductive technology will increase farm
productivity by removing dependence on fry capture.

A major focus of A.I.D. concern is increasing the nutritional quality and
food availability in LDCs. Milkfish reproduction in captivity should
encourage the expansion of this industry to areas in need of high protein
food sources, The tolerance of this species to variances in salinity make
it a highly adaptive creature suitable for pond culture and production.
Further efforts in this direction may increase production through the
introduction of recently developed technologies. Oceanic Institute staff
have demonstrated their willingness to proceed with this research through
their unsolicited proposal and recent findings.

Presently, under proper conditions, tank-held animals can be induced to
spawn. Investigations at Oceanic Institute and other facilities support
or duplicate this evidence. A significent effort of this Agreement will
be to spread this newly acquired technology to LDC technicians who can
initiate these laboratory generated techniques in their own farming
environments, A.I.D. objectives will be achieved through this work, by
increasing a significant food source in LDCs currently impacted by a
protein deficient diet.

DETAILED DESCRIPTION

1. Introduction

This Cooperative Agreement is contemplated as an extension and
expansion of the work previously conducted by the Oceanic Institute
under A.I.D. financing from 1973 to 1978. That work resulted in the
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increased knowledge of milkfish natural history and preliminary steps
toward captive maturation and spawning. The proposed research is
intended to further the objectives of the original work. This
proposal includes the development of technology under controlled
conditions, and the acdaptation and implementation of the same in LDC
facilities of milkfish mariculture.

Through this proposal, A.I.D. will provide the resources to initiate
research and newly acquired scientific technology transfer to
activate milkfish farming in LDCs.

Sector Goal

The program or sector goal is to increase the production of a high
protein food source in LDCs through research on milkfish. The
research will generate and refine techniques developed under
controlled conditions, and provide an operational method for “ield
use in LDCs. Additionally, an extension of this goal is to iacrease
the awareness of LDC scientists and technicians of recent
developments in milkfish culture which provide for an increased
productivity.

Project Purpose

A.I.D. support is directed toward developing field applicable
techniques for inducing gonad maturation, spawning of milkfish and
the successful rearing of milkfish fry. Collaboration of LDC members
is intended to offer instruction in technique and participation in
the research efforts in the LDCs. These training and collaborative
gservices are to be provided for the LDCs in the culture, breeding,
and ultimate increase in productivity of milkfish. This purpose
relates fully to the sector goal by increasing milkfish productivity
to achieve greater yields of protien in LDCs. A.I.D. has given high
priority to improving the nutritional status of low income groups in
IDCs. The agency has focused on developing the aquacultural
capabilities of these nations using personnel and techniques from the
United States. Presently, milkfish culture is limited to regions
with a ready access to fry. The development of methods to produce
fry in captivity will not only stabilize the industry in nations
presently involved in milkfish aquaculture, but may also open
opportunities for expansion into nations without local stocks of

fry. The expected nutritional bonus will also be & result of a
unique collaborative training and technology transfer program between
a U.S. institution and several LDCs.

Project Inputs

The total cost of this activity over a four year period would be
approximately $3,800,000. Funding will be provided under a
Cooperative Agreement between A.I.D. and 0.I. During the first six
months of the Agreement $225,000 will be provided for research and
logistics for 0.I. and $105,000 for research, training and technology

transfer in LDCs, feed research in the U.S. and for the oversight
technical Advisory Committee for A.I.D. Corresponding funding for

_,./.\_“
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the next six months will be $225,000 and $195,000. Second years
funding will be at the same level as that of the first year.
Initiation of activities during the third and fourth year would
depend a great deal on whether satisfactory progress was made during
the first two years. There is no guarantee that more than $1,000,000
will be available for the first two years, or that any funding at all
will be available for the second two years. A.I.,D. and O0.I. will
work together to allocate available funds to various ongoing and
planned activities during any given period.

An important consideration in influencing the response of LDCs to the
proposed available training is the provision of sponsorship funding,
or "buy-in" for training. Thus, LDCs and Missions will be encouraged
to contribute or assume the funding required to provide the addi-
tional training of LDC personnel described in this project.

Inputs of a specific nature for core support will be:

e&) Administrative, secretarial, and communications costs and,
equipment and supplies as required to accomplish objectives.

b) Costs of printing, translation, and distribution of information
bulletins, newsletters, or field technique publications.

¢) Full time efforts or as required to maintain, project efforts
for research to determine:

1. hormonal (thyroxim) regulation of gonad maturation and
spawning in milkfish,

2., environmental factors and water turnover rate governing
milkfish maturation,

3. successful feed and rearing of cultured fry,

4, Intra-specific biochemical variation between milkfish
indigenous to Hawaii, the Philippines, and Christmas Island,

5. benefits of brine shrimp and other additives to commercial
feed effecting milkfish maturation in captivity,

6. evaluation of alternative hormonal treatments in field
culture applications on maturation and spawning,

7. Dbenefits of méthyl-testosterone in maturation of captive
male adult milkfish,

8. Oocyte development and hydration related to administration
of various drugs,

9. Dbiochemical and physical parameters effecting standard
measurements of egg quality,
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10. baseline levels of health related parameters in milkfish as
related tc captive specimens and individual age, location
of capture, and diet.

h. feed research for milkfish in the U.S.

i. funding for the technicual Advisory Committee.

Project Outputs

The Oceanic Institute will make technical assistance available to
LDCs interested in milkfish culture as part of the technology
transfer process. Publications, manuals, and reports resulting from
this project will be sent to A.I.D. and LDCs, LDC students and
scientists will obtain formal and personalized training programs in
various aspects of milkfish culture. The existing international
network of universities and institutions working together on milkfish
culture will be strengthened through the project's activities.

Specific, identifiable outputs will be:
A. First six months: 1 July 84 - 31 December 84

1. A comprehensive, detailed state-of-the-art paper on
milkfish culture will be completed.

2. Successful collection and survival of sufficient broodstock
to complete all experiments will be accomplished.

3. Biochemical analyses of Hawaiian, Christmas Island, and
Indonesian populations of milkfish to determine the degree
of genetic similarity will be completed.

4. Expansion of specialized handling facilities completed.

5. Initiation of expermentation dealing with broodstock
maturation and health assessment.

6. Preliminary results on effects of testosterone on male
reproductive performance completed.

7. Exchange visits by LDC scientists in milkfish culture
begun, and outline and timetable of future collaboration
completed.

‘8.  Submission of fiscal report.

9. Memorandum of understanding for collaborative research with
institutions in LDCs.
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Second Six Months: Y January 85 - 30 June 85

1.

2.

Continuation of maturation studies which examine the
influence of environment, nutrition, and hormones in
reproductive development.

Continue collaborative arrangements with institutions in
LDCs.

Second series of trials in effects of testosterine
completed.

Annual report of project activities.

Fiscal report.

Second Program Year: 1 July 85 - 30 June 86

1.

Analyses of first year resulits will prompt changes which
will be instituted.

Continue collaborative arrangements with institutions in
LDC.

Begin planning technology transfer to LDCs.
Submit annual report of project activities.

Submit fiscal report every six months.

Third and Fourth Program Years: 1 July 86 - 1 July 88.

1.

Results of the studies from years 1 and 2 will be used to

refine the experimental programs for maturation and
hormone-induced spawning.

Technology transfer component will convey the results of
years 1 and 2 to LDC institutions.

Continue collaborative arrangement with LDC institutions
Submit annual report of project activities

Submit fiscal report every six months.
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Part III

Project Analysis

Technical Analysis

Milkfish is a popular and important source of protein in Southeast Asia.
It is hardy, fast-growing, widely distributed species, and an efficient
food converter. Although this species has been cultured for centuries in
brackish water ponds, milkfish fermers are still dependent on the natural
fry fishery. Fry are collected along the coasts during the spawning
season in large numbers, but the supply is unstable due to seasonal
environmental conditions and natural fluctuations in yearly recruitment.
Indonesia, Taiwan, and the Philippines have a strong and active interest
in breeding and producing milkfish in captivity; the annual production of
milkfish in these three countries was 230 thousand metric tons from 1975
through 1978. If problems associated with breeding and fry collectiion can
be resolved, milkfish aquaculture may be expanded to other LDCs such as
Kiribati and Tahiti.

The Oceanic Institute in Hawaii received A.I.D. funding from 1973 to 1978
to engage in basic research on milkfish aquaculture. Because of their
familiarity with the subject and due to the importance with milkfish
aquaculture to nations in the western Pacific, the Oceanic Institute is a
worthy candidate to continue receiving A.I.D. support in refining
milkfish-growing technology. Because there are several LDC research
facilities investigating different aspects of milkfish culture, it is
essentiel that the Oceanic Institute collaborate and exchange expertise
and information in order to avoid duplication of effort. Additionally,
the Oceanic Institute can serve as a ftraining center for LDC students to
insure technology transfer. Investigating the potential for developing
collaborative research between the Oceanic Institute and scientists in
regions where milkfish research is importani has already begun. During
September and October 1983, Dr. Robert Shleser of the Oceanic Institute
visited research centers in Indonesia and Thailand. During October and
November 1983, Dr. Cheng-Sheng Lee of the Oceanic Institute attended the
International Milkfish Conference in the Philippines to solicit opinions
from LDC scientists as to current and future milkfish research goals and
objectives. It is evident there remains a great potential for future
progress in milkfish aquaculture if research can overcome some of the
technical difficulties.

A successful milkfish industry depends on a stable supply of broodstock,
but there-is, as yet, no consistent method of maturing milkfish in
captivity. Today no method of maintaining or manipulating broodstock has
produced consistent results in spawning or fry production. In previous
experimental programs, broodstock have been captured from the wild and
maintained in large ponds (Taiwan, Hawaii), floating sea cages
(Philippines), and tanks (Taiwan, Hawaii). The future of the industry
depends on the ability to develop new broodstock by using animals taken
from production ponds, and transferring them to defined environments in

/Z/
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which they can grow to sexual maturity. At the 2nd International Milkfish
Conference which was held during October 1983 in the Philippines, it was
concluded that if propagation of milkfish in captivity is to be achieved,
research must be conducted on problems of stock development, maturation,
and spawning. Such research is necessary in order to improve vital
production levels of this important aquacultural product.

During the past decade, studies of milkfish propagation have addressed
different components of maturation and spawning with varying degrees of
success. For example, Marte et al (1983) reported that uilkfish held in
cages floating in the sea completed their life cycle and spawned. The
reliability of this approach will be dependent on finding similar
conditions in other regions and the reproducibility of the environmental
conditions. Use of the cage method of culture presents several problems
in the areas of: 1) effective methods of egg collection; 2) predicting
spawning times; and 3) identifying and controlling the environmental
factors of maturation and spawning.

The basis of successful aquaculture is dependent on routine control of
maturation and spawning in enclosed culture systems. Milkfish were
matured in tanks or ponds in Taiwan (Tseng and Hsiao, 1979; Liao and Chen,
1979, 1983; Lin, 1982). However, only a low percentage of fish matured or
spawned in captivity. In studies conducted at the Oceanic Institute,
milkfish which were held in tanks of different size and shape demonstrated
a high percentage of gonad maturation (Lee and Weber, 1983); however, lack
of replicate studies limited conclusions about the most appropriate
management methods. The work is proposed to establish the most
appropriate methods to manage maturation.

Hormone-Induced Spawning

Milkfish have been induced to spawn with administration of hormones
(Vanstone et al, 1977; Limo et al, 1979; Tseng and Hsiao, 1979; Lee and
Weber, 1983; Juario et al, 1984). In these studies, fertilization and
survival have been relatively poor. Success in egg fertilization and
hatching, using fish which have been induced to spawn through the
introduction of hormones, depends on their preconditioning, nuturition,
and growth history prior to hormone administration. Successful use of
hormones to induce spawning also depends on identifying the most effective
hormone and/or the optimal dosage. This information can only be obtained
in controlled studies with adequate supplies of matur> fishj; heretofore
these conditions have not been met.

Larval Rearing

Larval rearing of milkfish has been reported in detail by Liao et al
(1979) and Juario et al (1984). It has been suggested that such rearing
is relatively straightforward for milkfish, in comparison to other species
of finfish. Techniques of larval rearing can only be improved if the
control over milkfish maturation and spawning allows for a dependable
supply of larvae. For experimentation the ability to reliably mature and
spawn milkfish in captivity is the key to profitable and productive

milkfish culture, and represents the cornerstone for work on virtually all
other aspects of milkfish propagation.

-7
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Environmental Assessment

No adverse environmental effects are anticipated resulting from the
activities supported under this agreement. Slight chemical and biological
changes in surrounding waterways will result when holding tanks are
periodically drained because nitrates, phosphates, and other dissolved
nutrients will be released. These dissolved nutrients should only
temporarily increase the nutrient load in nearby water systems.

FPinancial Analysis

Work for a four-year period is outlined which will require support of
approximately $3,800,000. Approval of this project for the four-year
period is recommended although funding for the first six months, at a
minimum level will require $250,000, prior to an initial review in
December 1984. Expenditures are expected to proceed at a rate of $500,000
per year for FY 85-89, at minimum level.

This project will provide support for research rnd travel, and
collaborative exchanges both of scientists and students. Support is
provided for the adaptation of technology and methodology which as proven
successful under the conditions of a research institution in one country
to that of another.

For effecient preformance of the project which would include components of
collaborative research and technology fransfer activities in and for the
LDCs, as well as feed research in U.S.A., it would require $80,000 during
the first six months and $170,000 during the second six months, and the
same yearly level ($250,000) thereafter.

An oversight project technical Advisory Committee for A.I.D. will require
about $20,000 on yearly basis to perform its duties. The sum is included
in the minimum levels stated above.

Social Analysis

In many LDCs, small-scale fisheries comprise a large part of the rural
environment and constitute a large percentage of the rural employment.

A very large number of subsistence coastal farmers and fishermen make a
basic living by collecting milkfish fry from the wild. If milkfish fry
hatcheries were to be developed as a result of this agreement, it could
conceivably greatly decrease the need for large numbers of "fry
collectors." Consequently, the social impacts at the community evel could
be significant.

Economic Analysis

The economic impacts on the existing milkfish fry collecting industry
could be major and significant. This agreement is designed to enhance
milkfish culturing techniques presently being used in Southeast Asia. If
successful, the possibility exists that future expansion of the industry

may occur in areas that do not now practice milkfish culture. What this

Qo
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agreement will hopefully provide is a constant and consistent supply of
fry in order to insure availability of an economical and popular protein
source, thereby, enhancing nutritional levels.

Women in Development

Women play a significant role in the collection of milkfish fry. Revenue
accrued by such activity will be decreased if large scale, laboratory
production of fry is achieved through successful research efforts and
becomes standard practice in LDCs. Long-term impacts of such a scenario
are difficult to assess at this time.

F~
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Part IV

Implementational Arrangements

Analysis of Administrative Arrangements

It is essential that the implementing institution have considerable
knowledge, experience, and a disciplinary background in fisheries and
mariculture. Additionally, an international reputation in these fields
should be evidence by experience and service with internationsal
organizations, institutions, and professional societies., Such background
and experience is considered to be essential to link the project
activities with the personnel and institutions of the LDCs.

A.I.D. has assisted in the development of a specialized capability in
fisheries and mariculture of the Oceanic Institute with a five years of
project funding through an earlier study from 1973 to 1978. The
capability which now exists at Oceanic Institute is unique among U. S.
institutions. Currently, the Oceanic Institution is the only professional
facility in the U. S. conducting milkfish research. Additionally, this
institution has developed the resources and means to conduct such
research, and has demonstrated an interest in collaborating with LDCs
representatives on milkfish research and mariculture operations. Staff

researchers have met with other scientists in the field to discuss current

status of research, and have made written statements of affiliation with
the Aquaculture Department of SEAFDEC and Tufts University. For these
reasons, no other U. S. institution has a comparative competence with
which to qualify them to undertake the project described herein.

Implementation Plan

This PP has been developed by S&T/AGR based on their assessment of what
the Oceanic Institute can do and on the needs for project activities as
seen by S&T/AGR. Cost estimates and the scope of activities may need to
be revised during negotiations. A Cooperative Agreement seems to be an
appropriate mechanism for this project as it is expected that S&T/AGR will
maintain a considerable involvement in the project activities.

Evaluation Plan

The project will be managed within the Revewable Natural Resources
Management Division of S&T/AGR.

The Oceanic Institute will appoint a Project Director who will be directly
responsible for project operations and project supervisions on a day to
day basis. This person will serve as the Oceanic Institute's immediate
contact with the A.I.D. Project Manager. The A.I.D. Project Manager and
Oceanic Institute's Project Director will maintaein communications with one
another on a routine basis in order to insure effective project manage-
ment. Ad Hoc meetings between the A.I.D. Project Manager and the Oceanioc
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Institute Project Director will take place as necessary, taking advantage
of the Oceanic Institute's Project Director's visits to Washington in
connection with project and non-project related activities.

“everal evaluations are envisioned during the four year project activity.
After the first six months of project implementation an in-depth team
review will be undertaken to determine whether the project is proceedi:
on the course as agreed upon by Oceanic Institute and A.I,D. Two more
site evaluations will be conducted by ST/AGR, one after 15 months and
another after 36 months of project initiation. During the first six
months A.I.D. will appoint a Technical Advisory Committee which will meet
to review the project, as required, and at the request of S&T/AGR.

Project Reporting

1. An annual report of project activities will be submitted (50 copies) to
the A.I.D. Project Manager by April 30 each year.

2., A fiscal report will be prepared every six months from the date of
project initiation showing actual expenditures and projected
expenditures for the following six months, This report will be
submitted in six copies to SER/CM.

3. Three copies of all trip reports involving international travel in
support of this project will be sent to the A.I.D. Project Manager,

4, Ten copies of all reports, manuals, and publications resulting from
this activity will be sent to the A.I.D. Project Manager.

Related Activities of Other Donors

Canada and Japan are supporting similar milkfish research and development
activities at SEAFDEC.

The A.I.D. Project Manager in cooperation with the Oceanic Institute
Project Director will have the responsibility for assuring that these
cooperative agreement activities do not compete with or duplicate work
being supported by other donors. Cooperation and information exchange
among donors is generally good and complementary activities are planned
whenever possible. Because the needs are large and the assistance
activities are relatively small, cooperation among groups has been
effective.

Scope of Work

To achieve the objectives of this project, the implementing institution
shall carry out the following activities in each of the two following
project components. There will be a continuing dialogue between A.I.D.
and 0.I. regarding the progress, relevance, scope and direction of the
project activities.
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1. Research Activities

a)

b)

)

d)

e)

£)

g)

h)

i)

3

Maturation Experiment - To define the environmental tank

conditions, nutritional parameters, and hormonal treatments which
will allow adult milkfish of both sexes to become reproductively
mature in capativity.

Hormone Experiment - To identify the elevel of thyroxin hormone
which will most effectively induce maturation in male and female
milkfish,

Environmental Component - To test and compare two environmentel

management strategies on ability to promote the maturation of
milkfish in captivity.

Nutritional Component - To develop a diet which will provide
sufficient nutrients to promote milkfish maturation.

Testc ‘erine Experiment ~ To indentify a method for attaining

matur . ripe male milkfish in captivity.

Hormone Induction of Spawning Experiments - To determine the

effectiveness of CPH, LH-RH-A, HCG, and SPH as spawn inducing
drugs for milkfish.

Egg Quality Assessment - To define the physical attributes and

biochemical composition of fully developed ova in order to better
predict the health and survival of the resulting larvae

General Heaslth Assessment - T¢ develop criteria to assess the
health of milkfish.

Nutritional Research - To define dietary regimes under which

milkfish became reproductively mature. Develop suitable feed.

Intraspecific Variation - To assess by means of electrophoresis

the degree of genetic similarity between Hawaiian populations of
milkfish with those of other regions.

2) Training and Technology Transfer

a) Initiate collaborative agreements with research institutions in LDCs
which are concerned with milkfish culture.

b) Plan training programs for students and trainees frm LDCs in various
aspécts of milkfish culture

¢) Coordinate technology transfer of project results through exchange
visits by working scientists in various areas of milkfish
propagation.
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d) Prepare publications, manuals, and reports of project activities for
dissemination to interested institutions.

e) Host seminars for interested scientists, students, and trainees on
aspects of on-zving project research.

Both of these components are illustrated in Appendix A.

1
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Part V

Budget: The project has two major components - 1) research and 2) technology
transfer activities for LDCs. The research will be done at 0.I. and the
institutions in the LDCs, with 0.I. doing the major part of it. Because of
the difficult nature of this research and severity of the funding constraints,
budget commitments are time phased and are subject to the satisfactory
progress of the project as well as availability of funds. There is also a
potential of buy-ins (services) from the missions.

1. Minimum Commitment and Needs ($1,000,000)

Year 1: First six months: $250,000 (1)
Second six months: $250,000 (2)
Year 2: $500,000 (3)

Stage (2) and (3) funding will follow an intensive review, dialogue
and planning, regarding design and scope-of-work, for these stages
as stage (1) progresses.

The funding level under this commitment does not provide

satisfactory resources for collaborative research and technology
transfer for LDCs.

Line Items For Minimum Funding

(,000)
Items lst 6 Months 2nd 6 Months 2nd Year Total
Salaries 4y 55 104 203
Benefits (25%) 11 1y 26 51
Indirect Cost (90%) 50 63 118 231
Travel 38 22 60 120
Facilities &

Supplies 102 41 62 205
Publications 5 5 10 20
Collaborative Program#* 50 120 170

Total . 250 250 500 1000

¥ Includes research, training, technology, transfer in LDCs
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2. The project outputs and utilization of technology will be far greater
ar. the resources expended far more cost effective if the project
funding were to be increased by about fifty percent...from $,000,000
to $1,500,000 for the first two years and from $2,000,000 to
$3,000,000 for a possible four year agreement.

Funding for Reasonable Collaboration
Subject to Satisfactory Project Progress:

(,000)
Research Training & Tech Transfer Tech
Year 0.I. Sub-Contract LDCs LDCs Adv.Com. Total

¥ KL}
One 450 70 80 130 20 750
Two 450 70 80 130 20 750
Three 450 70 80 130 20 750
Four 450 _10 _80 130 20 750
TOTAL 1,800 280 320 520 80 3,000

* Peed formulation for milkfish
¥*% Advises A.I.D., (Appointed by A.I.D.)

Line Items for Reasonable Collaboration

(,000)

Item 1st Year 2nd Year 3rd Year 4th Year Total
Salaries 142 150 158 168 618
Benefits (25%) 36 38 39 42 155
Indirect Cost (90%) 160 170 177 190 697
Travel 60 60 60 60 240
Facilities

and Supplies 192 92 126 100 510
Publications 35 35 35 35 140
Collaborative

Program* - 125 205 155 155 640

TOTAL 750 750 750 750 3,000

* Includes research, traning, technology transfer in LDCs.
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Buy-in of Services from A.I.D. missions

If the project received increased funding, as suggested in the previous
section, 0.I. will have an improved capacity to provide buy-in services
from the missions. Request for most of these services, perhaps at level
of about $200,000 a year, are expected to come initially from S. East Asia
(mainly Philippines, Indonesia, Thailand, Sri Lanka, and India). Later
requests for assistance will also start from African region as well.

)
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Milkfish Project Flow Chart

Activity First Year Second Year Third Year Fourth Year
Coordination X X X X
Technical Advisory

Commitvee X X X X
Facility Preparation X
State-of-the-Art Paper X
Experimental Design X X
Animal Collection X
Collaborative Studies

Agreement X
Nutrition Studies X X X X
Health Studies X X X X
Testosterone

Experiments X X X X
Mgturation Studies X X X X
Training Workshops X X X X
Collaborative Research X X X X
Technical Assistance X X X X
Publications/Newsletters X X X X
Training/Exchange

of Expertise X X X X
Stock Transfer X
Genetic Study. X
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