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POLICY, PLANNING, AND STRATEGY IN PANAMANIAN AQUACULTURE
DEVELOPMENT by Dr Richard Pretto .

Why'Aquaeulture in Panama?

: c Panama has 2 surface area of 77 mzlllon hectarcs, and .
populatlon of two mllllon inhabitants, half of which-live ju three
cities. The pative. forests have been devastated (50 % in the last

40 years} by a disorderly, uxcontrnllablc colanization by the other
half of the population. The must important sources of income for the
rural people are extensive cattle farmlng and subsxstence “slash and

bura" agrlculture..

: _ Panama s economy is. based on: 1nternat10na1 services being
~provided to the users of their interoceanic canal. Secondary economic
activity is based on the production sectors such as agriculture, cattle,
fisheries.and wildlife. :

_ Nhen observing a map of the Pspamanian terrztozy, one can sce
that only one-third of the country has had’ an appreciable. demogxgphlc
development 2nd. has good roads, adwinjstration system, social services,
and. telecommunxcatlons services. The population of Panama lives im
three main types of community. Firstly, the massive urban concentrations
near the entrances to the capal, forming a congumer society most of
whoge members have rural origins. Secondly, the sub~urban and rural

- ‘populations, dzspersed among the central snd western provinces, sway
-from the coastal zones. Thirdly, the Caribbean provinces, where the
most 1mportant 1ndlgenous concentratlons are located

Panama has a gtast pctcnhxal of water reeources Hany of the
550 rivers flow . out of the. mountaigs through the most densely populated
arcas. There are also great kydrological resources in the less developed
areas._And of courae, Panama hés dccess to both the Pacific and Atlantlc
Dceans, "sud thus it has tremendous’ coastal resources. Furthermore,
large freshwater reservozrs; located near the most important urban aad
metropolitan centers, have been constructed to operate the canal locks.
These bodies of water aré considered appropriate for extensive fish
'culture. Aad finally, veservoirs for hydroelectric power production are
under copstruction in rempte areas under the naL1on&l energy producticn

plan.'

: In view of Panama 8 eroden sud deforested countryside, with
extensive rural areaf ropulated only by small, subs;stGHCe oriented
farm families who &rc stil) not receiving appropriate techaical
cssistence but arxe ovaers of an 3lnost upspoilt weanlth of water

‘resources, AQUACULTURE is projected as a logical and safe way of
providing human apd social solutions for huodreds of thousands of

forgotten Panamanlana._

: Hother nature has 51ac;ously provxded the Pacxflc coasts of
Panama with 15 000 hectares of salt flsts, perfectly suitable for the
cultivation of penucid shrimp. The development of large- -scale squaculture-
(mariculture) is 5 necessary step iu the development plans of the
Panamanian government.: There ulso exists potential in the Atlantic
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Ocean for cage culture of dxffercat marlna fishas such 28 corvina,
grouper and dolphin; pearl oyster culturej séaweed culture; and shellfzﬁh
culture (oyuter, tussel, conch- Strombus gigaq,'clams, ate. )

Strategy for 1ntroduct10n of aquaculturc iu Panama

‘In most of the world the most 1mportant and urgent object1v
of aquaculture is to produce food for human consumptlon, be’ {t with
conmercial or social motives. In both cases, the countries benefit:
directly ‘and’ 1nd1rect1y ‘The eff1c1ency and succeds of an aquaculture-
program -depends-on a strategy based on tha country s total economie
development, snd on the knowledge of its socio-tconomic: real1t1es, _ _
which determine the goverameat's: polltlcal approach, ‘Without a well- planncd
‘strategy and well-coordinated action to resolve tha most: important "
social and commercial obstacles of aqusculturc development and to
achieve a consistent: eff1c1ency level rspid and’ ordcrly progress

cennot be expected

It is knowﬁ that certain sPeéieé'of fresh and salt water -
orgacisus are extraordinary converters of animal and Vegetabie protein
to prnv1de higli-quality human food. Fish sod“other< aquatic organisms
produced in controlled s&stems, are three to five times more. economical

thon the traditional crops of rice, corn, beass, Vegetables, ete. It is
cheaper to produce s ton of pr0t81ﬂ through fxsh culture than by raiSth

cattle, ¢ b*c?en or pxgs.

' . ¥ith the purpoqe of startxng a. solid aqnaculture development
plau in Pzpnaza, which could ensure success and would be capable.of
raising thie interest'in aquaculture of the countiv's political: leadcrs

and nationsl economic plancers, we have devised a strategy ‘based on
three srab’s' 1ntxoduct10n, cousoildatiou, znd m3581fLC8t10ﬂ of aquaculthte.

1o the 1n1tial stagv, hhth Look CloﬂL to S )ears,-uz sere
able tb demonstrate that integrated agrxculture-aquacu]ture, “could
tecome an effective weapon to fight maloutrition and hunger",'and that
Sh"lmp and trout’ guluure had tremendous economic: poss1b111t1es._?

Then we entered a. second stage. that of: technologxcal and
pnratxonal reluforrem"ut at & pore dynam1c aud effzcvent rythm

In developxng countr1cs 11ke Panama, soc1al statlstxcs are

not abundaat nor always correct. Hence, we based our initial strategy

in 1376 on the evaluation of the available resovurces: fipcal, bndgetnry o
Luman, and techoical. A first step:-was the initiation of "a- small-scale
Cdmmunlt" and family rural aquaculture. At that tine, a similar program
\;as unwvallable in the Isthmic. vegion from which we could gain informatfion
and experience, Laxbcﬂscnle sguaculture, with agro~1ndustrial ‘benefit
goals, was even wore scarce. In 1973, thc first private investments in
shrimp. mariculture werd used to initiate 5 year pilot studles, even
though Panama-already bad a modern fleet of commercial fishing boats -

for the capture of mar1nc fishes: and shrimp
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Tradltxonally, aquaculture has been wrongly considered as a
sector of the commercial fisheries industries, only because it is
- closely related with the fisheries industry in its conservation, packing,
- aad marketing phases. But aquaculture is something elsa: il is culture,
not capture. Because of this misconception, in many countvics aquaculture
does not . en;oy the privileges and advantages that ware granted to
avriculture and 11Vcstock raising. : :

This Wak auoth x. 1mportant reason for our. dec1s1on to start a -
rural eaxthnn-pond construction progrsm located in regions that presented
the following characteristics: marginal but zccessible areas, good clay
soils, and low soil fertxl:ty, bot with pecmancnt (dry seasen) water
sources and close to agr1culrural and livestock facilities.

The fquf fish sced product;ou station was put 1nto operatxon
in vaxsa which 1% strategically. located in the middle of the country.
A hational Dxrectorate of Aquaculturc {DINAAC). under the Hlnlstry of
Agrlculturc ‘and vaestock Developmeut wss established. The objectives
of the aquaculturu program 1n Panama were stzied in 1976 as followst

--Provide A ‘gource of chieap protein- of high quality through fish culture
to subaistence farmers and their families. Low-cost fish protein is
produced “by using’ fertilizers and rations cowposed of agricultural
by —products that atfe not used for human consusption.

- Reduce domestic demand of red meat by economically producing aquatie
‘organisms ‘suches. flﬂh, shrisp, molluscs, frogs, turtles, and algae
using fresh, ‘biackish, and salt waters. ' :

= Increase’ the yield of edible aquatic organisms in matural and artificisal

 water bodies, such as rivers, 1akcs, large aud small reservoirs,
-estuarles,gand the ‘oceans by means of aquaculture projscts together
with the appropriate technology to canture, process, preserve and

market the product.
Promote interest iu aquaculture within the country by teaching cources

in secondary, wvocational, and. professional schools.
~ Establish bilateral aquaculture co-operstive projects with other
countries and internatlonal organizations which will provide economic

“and technical assistnnce of benefit to the country, as well as to

ather countries in Central- snd South America.

biflzze meouudcd water associated with agquaculture act1V1ries to
31*1gate crops to increase agrlcultural yields in the dry season.
Supply high-quality aquatic products to Panamanisn luxury markets by
using more. sophxstzcated aquaculture prsctxcca:thul reduc1ng imports,

A currlculum for tralnlng aquaculturc techn1c1ans in a 2% year
program e startcd using the facilities of the regional Uaiversity
Canter, Professors wexre the staff of DINAAC. The first group of
20 aquaculture cxtens1onlsL ueze pi epurvd uuder Panamanian conditions.
All of them wexe bired wpon graduation by ‘the Niaistry of Agricultural
Nevelopment (HIUn) to supporl the aquaculture extension offices thut

were: opcned 1u 7 PenAMsnian prov1nces.

bince the brg1unlng, all fdrm level results hav» heen carefully
decumented, and tmpLﬂblE hae been placed on identifying the limiting
factors and learning how to cope with them,
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Institutionﬁl'framework

The Hational Dixectorare of Aquaculture was off;cxnll; creatad
ol 11 Hay 1979 by the Executive Body which desxgtud its fugct;on to be.
akb folluwa' : _ Do

-~ Formulate ‘and execute pro;ects and expcriments thh exotxr aind nativc
species to assure the highest quallty llfe of theae speCLes in fresh,'

'brack1sh and salt waters. .
~ Carry out scononic Feas1b111ty studies Bnd sxte selection for.thp

rcpopulatxon of continental waters.
~ Study the native species, selecting “those vxth aquaculture potential
and those’ suxtable for the regopulatlon of continental watérs.

- Establish sod manage hatcheries to supply the demand for seed to
stock inte aquaculture installations and continental waters._

~ Letermine sources and quantitie< of agrlcultural and marine products
that cad be’ used for the preparat1on ‘of aquatic. organlsm diets. .

- Cundict socio-eccdomic apalyses of the different. activities in whlch
the National Directorate of Aquaculture is involved. R '

- Prepate aad digceminate, in “c¢o-ordinafion with the Nationxl Directorate
of Publication and faformatioun of the Hxnlstry of Agrxcultural Developmpnt,
informative materisls on aquaculture.

- Frepare and implement: training prograsms. for Dxrcctorate p“rnonncl ln
order to schieve aund maintain the hlghest technical stnndards.~

~ Vork jointly with the Netional Directorate of Renewable Resources . of
the Ministry to manage the different spacies that are found in coatlncstal
waters of the country, e.g., strxesms, TivErs, lakps, lagoons, and :

IIZ?PI'VOJ.; [N

5 inLmnnf;-
~QObstacles that aeemed lMPOSalble to ovarcome were grndually
uuuquer»d dn ths fcllow;ng mpanoer: : o :

1. Aﬂuacultuxe was 1mp¢cm*utcd nnthB"VLde at. tvo levels. A» pa~t of
the day-to- day tasks of the d:fxercnt agrzcultu*al regxonal extension
gervices svailable in every province of Panama, ponds were: built and
stocked through these regional aquaculture departments. - Short courses
wvere taught by emp;rxenced ‘agquacnlture- agr1CUItur¢ cxten31on15ts to
the pond users, utilizing. -audio-visual. aldﬁ.'* -
he a support for this vork, illustrated: pamphlets vere wrltten for
zural distribution, ‘At a national level, efforts were made to obtain
fupds for poud construction at a pilot station for Hacrobrachlum
rggggb»ra,x post- lrcv¢c ploddctlnﬂ, and for 5cholarsh1ps for ‘trainiug
Ktaff at the Master's level, and def;n_ng aquacnlturc policy in -
terus of apccics to be cultuxed and techaology to be followed; ‘etc. .
2. A syatematig cswpaign. to inform the public was initirted at the
rational Jevel, with gews based on rasl and poaitive information on
'RQ“ECU&CULC dEV°1PPﬂeut in Pauama. This informetion was supported
. with photographs, slides, filme, and video tapes in order to reach
_the public, from the highest authoritxea, the Pregident of Panama
sud the hhad of the defance forcas, to the ordinary people in the
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3. A pllot modular pond construction program was 6051gned ‘aund put into
practice in-poor coumunities with funds donatcd by the Agency for
Internaticnal Development of the United States (USAID), which

- introduced a- new technology: that of farm-level ‘sead production of
the most:-important: fish of the program: the tilapia.

4, At the same. time that the pilot program was being developed, a
survey was carrled out in 40 communities where modular and traditional
pouds were introduced in order to evaluate the nutritional and
socio~economic impact of agro- aquaculture upon the rural poox. These
rural populations had been iganored by traditional agrxculture
development projects,. because they are subsistence farmers consuming
almost 90 % of what they produce Rural credit and marketlng programs
have’ never reached them.:

S. Emphasis was given to fxnding money to supplement the scarce funds
" provided annually by tha’ government of Pansma, Grants were obtained
from donor agencies such as USAID, IDRC; FAO, as well as the World
Bank and the Interamerlcan Development Bank.

Research projectd were formulated and submitted to these agencies to
~ obtain not only equipment for field and laboratory operations but ’

also ‘éxpert ‘téchnical sssistance from many countries, including

' Taivan. .

6. Comstant contact with other Latln American countries was maintained
through the’ Aquaculturc and Fisheries Program of the Latin American
Economic System (SELA) SELA allowed regional Directors of aquaculture
to meet two or threée times per year. At these meetings, aquaculture
research and culture policy for Latin America was discussed and
inttoduction of new aquatic species, short traln1ng programs, and
technical assistance arranged.

- Teaching the poor and forgotton people to "plant fish in the earth"

of their small plot or oz a piece of land- belonging to their community,
has been an easy task; 21l their lives, in order to survive, these
people had been planting seeds and caring for their domestic animals
for home consumptlon and marketing the surplus to obtain extra

income.

This was, in synthesis, the Pensma "Aquaculture project" in
- its ipitial stage, an activity that opened new ways and hopes for the
rural poor, better nutrition for their families, relocation of nmomadic
populations and a prospzrous and orderly coleaization, within the
framéwork of the Water and Land Utilizatlon Kational FPlan. Aquaculture
has become & priority under the agriculture development plau of the

"natlon.

, At this p01nt, ‘a0 integrated agrlculturc policy was developad
within the Hxnxstry of Agr1cultural Development, utilizing the.professional
akpistance of different specialists. The National Aguaculturs Dirzactorate
was recrganized,. including the creation of new departments. Hulridisciplinary
staff was selected and hixed to assist the new agro-aguaculture modular
pond program zad tne rapidly expanding private paripe shrimp colture
activities. To give greater attention and follow-up to the preliminary
objectives, the central aquaculture office was transferred to HIDA's
" central administiative and technical assistance headquarters located in
Santiago, Veraguas, 250 kilometers from Panama City. .



The following.uew'depertmonts were establiahed:
Plannlng and Financial Department-where Panamanian and intcrnationel funds
are budgeted and managed. o ' ' '

Training Department-where seminars, ghort courccs and workskops are designed

and tanht to specialzsta, field technicians, rural developers and producers.

Aseociated Projeote Departmeut-where the spropriate agro acuiculture.

technologies for each regxon and rural population are designed and put into pract!

Engineering Department design and . supervision of pond and small 1mpoundmente
construction mini-reservoirs Department-promot1ons and use of small impoundments
for the stocking of selected freshwater species to improve nutritional '
standards of local inhabitants.

Rivers and Lakes Department—research on commercial fiohefies of large oodies
“of water, with special attention given to Lakes Gatun and Alajuela in the
Panama and Colon areas.

Human'Resources Depertoent-where a1l the staff's oerita éﬁd-demerife:ere h
evaluated and means of stimolos are applied for the improvement of each
euployee.

Public Information Office-where the diffe*ent types of news, reports and

publications are produced and processed for difusion.at regional and

national levels for the presa, radic and televibion.

Nutriticn and Rural Development_Department where.&urveya'on the actual and future
nutritionai_endroocio-économic impact of the program are carried out and vhere
basic nutrition education workshops areideaigoed“end taught, -

Apart from the creation of new Departments, ﬁoch eﬁbhasis has been given to the
establishment of aquaculture statione. )

Aquacultute atationa in Panama

DIVISA FFLSWNATER CULTURE EthRIhoﬂTAL STATIOH N
Located 25 kilooetera from. the central DIHAAC offices the DLvlsa Station

has a battery of 50 earthen ponds’ and 20 concrete ponda, with a to*al 5 ha.
of surface water. It has a laboratory for sofl and watér analyais, ichthiopatho-
logical atudies and handling of fish hormonea, 24 concrete holding tanka,
offices, mechanical and construc;ion shops,’ and storsge areas, . The station was

conatructed with funds from the Panama National Government and grante from USAID,
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This unit is constdgféd'the-Firs; Natlonal Aquaculture Center'df Panama. In
this station the technologles of fish reproduction and other aquatic organisms

‘have beén perfected; also this station supplies fish seed to the modular and

traditional ponds.

This station has facilities to host a maximum of X people'at a time,'htténding

theoriticel _practical seminars.

On the bastc aspects of rural fish culture many Latin Americans ave trained

on the. job every year especially in the art of fingerling production of tilapia,

common carp, chinese carp and Colossoma macropomum.

“ING. ENRIQUE ENSERAT' BRACKISH WATER EXPERIMENTAL STATIQN

This station was constructed with support from the Panama national government
and an IDB loan. The station features offices, laboratories, a processing plant,
and a meteorologlcal station. The pond water area covers 15 he with a total of

52 earthen ponds and & small reservoir.

This station is'dedicéted to research on nutritionm, pond dynaﬁics.'and management
of marine shrimp’ utilizing monoculture and polyculture technologies with native
marine fishes;=artemia culture screening of local marine fish species for

culture potential' and water quality analysis for shrisp farmers.

In the near future, the first training semiqa; on shrimp’ farm management will
be taught to technicians and private enterpreneurs. Private facilities cover
2500 ha in full production, representing more than 4 million dollars in yearly
export income. For this purpose,. a manual of peneid shrimp culture has been

: written covering the Panamanian experience in detail. The station is located
on the Pacific Coast, 50 km from the DINAAC main office and 200 km from the

capital city, in the center of several 1arge private shrimp farms,

CARRASQUILLA PANAMA CITY FRESHWATER SHRIMP LARVAE LABORATORY

with the mission from Taiwan providing technical assistance, the Carrasquilla

Laboratory is dedicated to freshwater Bhrimp,Hacrobrachium rosenbergii,repro-
duction research’ and ‘the production of post- larvae. Carrasquilla-is managed by
university—trained young biologists and technicians. Several Latﬁlénericana from
other countries have recelved on—the job training for production of M. rosenbergfi

post-larvae.
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Vacamonte freshwater and marine shrimp lacvae lasboratery
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Located at Puerto Vacamonte, 30 km from Panama City, the
- 1aboratory is reaching the final construction phase, Vacamonte will
specialize in Macrobrachium rosenbergii post-larvae production and

research on the reproduction of Asian shrimp species such as

Penaeus japonicus a P, monodon.

Gualaca: freshwates experimental station

_ _The second freshwater station has been located. in- Gualca,
Chiriqui Province, 450:kmzirom_Pangmg;City'gherg,thqrinstitqtgkfpr .
Agricultufél_shdeivestbgk”rescarch ﬁeadquattérswéteflﬂtétéd.'ihe' -
earthen ponds cover a total.of 10 ha. The station features lsboratories,
offices, mechanical workeliops, storage aress etc. Its main purpose is
to realize research activities directed toward the development of
commercial culture of freshwater fish, including polyculture with.
Macrobrachium rosenbergii, using different sources of fertilizer
. pupplemented with commercial diets. g ‘ e o

Punts_Chzume Penacus postzlarvae station

ol e ]

located at Punta Chame, at 100 ¥m from Panama
sined the contract for providing -

design assistance and technical expertise. The laboratory will have the

capacity for producing 200 million Penaeus sp. post-larvae per year.

-The'étQtion.ié
City,."F:ance;ﬁquncultute“ has obt

s -
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: _ Located cn Colon road, 30 km from Panama City, this hatchery
is still in the design stage. Gatun station will be responsible for
producing fish juveniles needed for stocking the larga freshwater lakes
in Colon and Panama Provinces to improve the existing commercial fisheries
based on the peacock bass.. :

In 1982, ten years after the construction of the first
icultural education center and only six

the Natfonal Aqusculture Directorate, the
Panana Government was favored with an important loan of 13.2 million
dollars from the Interamerican Development Bank including a substantiasl
contribution of 7 million asz the government counterpart, which is being
used to strengthen and diversify the National Aguaculture plan. T

experimental ponds at an 8gr
years after the creation of

. Thig new investment, dedicated to the development of small
and large-scale aquaculture, will allow Panama over & period of five
years: to cxphnd.the quern;EnriqueiEnscﬁqﬁ-Btnckish Water Station; to
build and eguip the larval station of Punta Chame to build and equip
two more freshwater stations im two new zones in peak development, for
‘research, training, aad production of freshwater seed organisms; to
acquire a fleet of light-weight vehicles to be used in the rural areas;
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the trizls route rather than in-dep

to pay for technical assistance and gcholarships for training personnel.

This investment means that Panama will shortly possess the

_physical infrastructure, the trained persoanel, and the services to

supply fish and shrimp seed in order to be able to initiate the projected
magsification in the coming years. e '

Personnel training

Based on the experience gained during the past five years in
the Nationa) Agquaculture Program, the needs and cost of training technical
and field personuel have been recorded and measured. It has been decided,
as part of the national policy, to gend a large number of staff abroad
for'shoit-tefm_?innservice_training".aud long-term post~graduate studies.
Master's degree scholarships have been awarded to agrenomists and
biologists who have guined valuable experieace within the central and
regional squaculture departments, ' : :

" Frequestly, through monthly work meetings and agquaculture
seminars spd worksbops, the training of technical and other personnel
hgs been improved at the local level. These staff are principally
assigned functions of supervision, extension, aad technical assistance.

Staff with professional (university) degrees work in the different

laboratqfies_producing the aguatic seed required by the national
aguaculture program or ia research under the supervision of international

and natiopmal experts.

At present, the agro-aguaculture, the commercial mariculture,
and the lake artinsnal ficheries programs have traimed =nd gualified
staff. Even &0, thc'post~gf3duate scholarship program and on~the~job
training programs go on esch day with greater impulse.

Research

' Since aquaculture iz a science that includes many disciplines
such as fishery biology, ecology, animal physiology, pathology, snimal
and human mutrition, feed technology, soil sclence, aquatic chemistry,
agronomy, agricultural ecomonics, rural sociology and pedsgogy, it
would be practically unfeasible to set up ‘& resesrch and experimentation
infrastructure to cover all these scientific specialities, For that
resson we have ‘decided to plen our rescarch through a shorter and more
economicsl route which is that of applied resesrch; that s to say;
giving'Béieutifiéfbéckiﬁg‘to_thé'studies of species, to the adapting of
appropriste technologies, to the organization of communities, to the
tochnical extension in a strictly regional enviroomeat, couridering
thatraquaculgure is a science that is in its infancy and that it has
been in development ‘over the last one hundred yesrs in spite of its
latgé_céblhtionﬁry'histbry'of more than four thousand years, through

) th and complete scientific research.

Neither in Paﬁama por in the Central American Region are
there enough reszarchers svailable in each of the mentioned disciplines.



= Fortunately, in the case of Panama, and than to the peruanent
policy of maintaining professional relationships and personal coritacts
with institutimns.dedicated'to,socioéggbnpﬁié-devglépmgqt.of countries,
with USA Universities and centexs working in the field of aquaculture,
sinca §¢vera1'years_wc;havéquunted_on grants-fdr';hggguppdxf_df_importagt'

short~ and long-term scieatific research programs, This:wesearch has
produced the necessary information to continuously improve our aguaculture
technology and the economic information to convince the private sector

to enter the aquaculture field, and at the same time to obtain the
international fuads required for that development. '

) Thig'ygsr'FAO’Suppq:t-bas_bgeh obtained, through their ..
Aquaculture Development and Coordination Programne of the Fisheries
Departsent in -Rome, for an agreement that links our network of research
stations with the Latin American Regional Center at Pirassununga, which
in its first years of existence has achieved .notable advances in the
ares.of research and training of Latin American personnel in aquaculture
at a master's level. o ' ' ' o

Sipce 1976, we have had the permanent and invaluable support
and sdvisory services of the remowned International Center of Aquaculture
of Auburn, Alsbama. Now we are taking serious steps as & government
agency to work with other prestigious USA universities in the sares of
Marine Biology, im particular South Carolina University.

The 1984 ﬁétiédél‘aqﬁaéuitﬁfé ptograﬁ‘
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« To reorient the originally proposed fundamental objectives of aguaculturs
development -in social and commercial terms) based on concrete and - :
positive accomplighments and accumulated experiences during 10 yezars
(1973-1983) . They should focus on integrated rural development and on
agro-industry development for exportation, which deserve the immediate
attention of the internationsl and regional agencies that co-operate.
in development. .

_« To designzte water as-a primary résdurce_to'satisfyjbaéic:humau _
needs, for domestic use, for irrigation, and for the productien of
_human food of aguatic, sgricultural and spimal origis.. '

< To plan .sdequate strategies for each rural region of the country,

taking inte. account thg-soil'structurc, c1imqte,.qﬁalitﬁ'and sources

of water; demographic girowt , accessibility, and the reégiopal customs

and traditions, make optimum use of soil and water in direct relation

with the rural integrated developmeat programs of the national governmeat.
= To adapt the general strategy to the efficient and sustained use of
the existing economic, financial, physical, and technological -resources;
to prowote and obtain financial support from international sources im -
order to exploit these resources. ‘ B . :



- To introduce & new concept of harvest, conservation, management ‘and
use of water, through agro-aquaculture, as a short-term answer for
the poorest and mot igsolated communities which are suffering from
malnutrition and unemployment, and as a medium and long=-term solution
at the national level to achieve food security through an agro-aquaculture
massification program. < :

~ To detain, as much as possible, the migration of rural families to
the intermediate cities and metropolitan nuclei, uptilizing family and
rural labor to its maximum in all the aquaculture programs of the
country; to recruit and train supporting parsonnel in administrative
and operational tasks uvatil a permanent employment eagerness has been
created. '

Specific_objectives and policies

~ To concentrate all activities of socio-economic research and transfer
of appropriate technology, through ad-hoc agro-aguaculture extension,
on those marginal communities where modular projects already exist
and there is evident interest and leadership present among the
inhabitants; to use these projects as “demonstration plots", and to
lower operational costs, facilitate users' training, and reinforce
any future agro-aquaculture massification program at the national

level.

- To continue exparding the modular ponds associated with small cattle~
rearing plots, pig pens, etc. '

- To .continue the research on fish seed producticn, and to improve the
present technological facilities (stations and lzboratories)}; to
intensify at the same time the training of Panamanian techniciaas at
a1l levels, in the national aquaculture centers and in co-operation
with university departments of agronomy, biology and human nutrition
in the metropolitan area of Panama. '

- To strengthen the activities of the Lake Artisanal Fisheriss program,
utilizing the new work teams and vehicles agsigned to the Rivers and
Iakes Department and concentrating the highest possible effort on
co-operative groups at rivers and lakes of the Csnal Zone, which
could motivate new subsistence farmer groups and new artisanisl fishermen.

~ To elaborate a technical extension plah for fisheries methods utilizing

availsble resources and family labour.

- To promote the interests of public institutions and private enterprises
by jwproving the marketing of the peacock bass and other species in
the metropolitan markets of Panana.

~ To dogign printgd matter to promote consumption of srtisansl fishery
products. S -

~ To promote freshwater shriup culture for commercialization. This line
of food production is still in its preliminary phase. Some short and



y been defined taking into consideration
the existing infrastructure, the scientific apd-technic&l.ekp:riencc
of the staff ia charge of the Larval Station at Carrasquilla, and the
potential national and intermational demand for freshwater shrimp. -

medivm-term goals have alread

To design and teach the Firsﬁ_Séﬁina: beFamiliafiZatiéﬁ §i§h £hE

culture of this speclés to enterpreneurs and other persons interested
in developing this activity on 2 comnercial scale.

To increase the vo1um¢_ofapostglarvae'production, to improve the
current technologies and to improve the professional and technical
level of Panamanian staff engaged in this activity.’ -

To design-the:promctionalfmaterial for future publicity campaigns.
In relation te dariﬁ; Shrimp'cuituge:

To increass at the Iog. Enrique Ensefiat Station the txaining:of
biologists and technicians who will work et the private shriap farms,
providing short and theoretical-practical semindrs, snd intensive,
short weekend courses. ' ' :

To increase research and field studies on species mapagement, nutrition,
rearing, polycultures, etc. making optimum use of the advice of
experts. and the financial. contributions of the development and-
co-operation institutions. g

_teﬁhnical'ﬁattefs through bulletins,;

To create an information system on
to promote and modernize

manuals, psmphlets, audiovisual packages,
this agro-industrisl activity.

To start training profsssional and other persounel that will be -

needed for the appropriste functioning of the new larvae stations zad
jaboratories snd for the operation of a boat dedicated to the capture
of female stock shrimp at sea. o : o :

To messify the technical publications, utilizing at the lowest possible
cost the masse media and other pon-traditiooal.metbods, in order to-
increase thé awareness of ths rural and sub-urban population and thus

to facilitate the first stage of the projected aquaculture massification

prograa.

To export to the rest of the Latin American countries, the achievements
and advances in research, technology and social development that "
evolve from these aquaculturey mariculture and lake artisanal fisheries
programs, through the existing bilateral agreements and covenants for -
‘wutual assistance and co-operation. ' : : . E

To promote private investments in the comsercisl culture of other

' aquatic orgsnicms, t> supply: the internal and external markets with’
 high-quality-aquatic products and to aupply the great demand for

. trout, fresh and marine wagm-water shrimps and fishes, etc., sll of
' which generate new joba. - I E o
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Although Panama is B country nitﬁ twnuceana:thera ia &
short supply of fishes for the pnnr and the -mea1Qm tlass
population. On the othérihand, g shrimp munoculture indus—
try is expaﬁding répidly-in Panama (2,500 ha in 1983),' It
has been estimated ghat in Five years 10,000 ha cou.d be

under cultiuatiun.

‘The government of Panams promotes aquaculture activities
through the National Directorate of Aquaculture (DINAAG),
which was created by a Presidential Decree N@ 16 of 1979 in

the Ministry of Agriculture and Livestock Develapment.

The Bbjestives of the Aguaculture Program in Panama are as

follow:

- Provide 8 source of cheap protein of high quality
through fish culture to subsistance farmers and

their families.

- Reduce dnmestic-demahd of red meat by ecnnnmibaiiy
pruducing aquatic urganisms such as Fish shrimp,
molluses, Frogs, turtles, and algae using fresh,

brackish and galt waters.

- Increase the yield uf-edibleraquatic organisms. 1in

natural and artificial water bodies, such as rivers,

lakes, large and small reaervcirs, Estuariea and the

 0ceane hy means of aquacuylture prujecta together uith

'the'apprapiate technology to captire, p:ncess and -

 market the ﬁruduct.



- =Promote interest in aquabulture_mithin the country
. by teaching tourses In secondary, vocational and

professional schoolg,

-~ Establish bilateral squacul ture cooperative projects
with other countries and international organizations
which will provide economic and technical assistance
of benefit to the country, ss well ss to other coun-

{ries in Central and South Amerieca.

- Utilize impounded fresh water associated with aqua-
culture sactivities to irfigate crnpé to increase

agricultural yields in the dry seasan.

- Supply high-quality asquatic products to Fanamanian
luxury markets by using.more sophisticated aguaculture

practices thus reducing imports.

The Directorate GF'Aquaculture has completed at Puerto Vacamonte,

30km from Panamg Gity & laboratnry facility for production and

resesrch in Mscrobrachium rosenbergii post-larvee; production and

research of Asiah shrimp species (Penaeus japdnicus and P. monodon)

post-larvae and the reproduction of the Conch Strombus gigas.

The Vacamonte Marine Station with a contruﬁtian cost of Us$200 , 000
has access to both fresh and salt water sources, but it lacks

mUS£ of the fiélﬁ'and laboratary equiphent. 'IF well equippedit
will have a paﬁacifg to caonduct sound research projects and the

production of "a minimum of 5 milliaon agquatic orgenism laryae per

year,



It is'pfaphséd trough a billateral aquaculfure ﬂﬁdberatiue
project between the governments of JAPAN and PANAMA to
equip the'Uacamonte ﬁarine Stafiﬂn and operate the labofan
tory at full capacity, to convert it in to a.pruductiun.

research and also 8 trainning center.

Nationsl aspects

Total population (1983 2,057.196
Total marine production 132,152 ton.
Total production of Finfish ' , 4,895 ton,

Fish consumption per capita 8.5 kg

Tatal exportation of marine products

(1982) S 6,300 Ton,
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Labhoratory Equipment

1

1

10
10

Microscope Trioculasr with phqtqgfaphic dispositive

Miscrocope Triocular with viswing secreen

Miscrocaope Binocular 4x= 10x- &0x- 100x
Stereonscopic microscope

Microscope {lluminators

Cases of microscépe siides 3 x 1 inch

Cases of microscope cover glasses (sguare 25mm)
Microtome (rotary, precisiaon)

Analiticsl balance cap. 0.00016

Electronic analitical balance

Balances platform, triple beam w/weight set

2,600 g weighing capacity; 0.1 g sensivity

Tah.lﬂading balance ZU.kg capacity
Cell count camara |

pH meter

nyéen ﬁeter

Conductivity meter
Refractometer-salinameter

ﬂutacla#e with temperafure conkrol
centrifuge w/head for 580 ml tubes
Epéct;uphbtumetarhdigital w/test tubes
Overn~vacuum 2008C

Distilled waﬁér center 7.6. 1/hout
Bud.méter' |

Inc;hator Lém.temperaturé 0-509C 0/44
Ehloridemeterlu/chlﬁride electrode

DrthuhhaSphate analyser

US
5,300
5,000

1,000

1,800
700
720
360

4,500

4,800

4,850

400
3,020
100
2,000
2,600
3,500
1,200
6,100
2,300
2,800
1,673
4,536
1,800
1,820
900

2,800



10

Onzone generator

‘Ultraviolet water purifier

Water heéter

Air compressar 3HP

Hat plate-electric-thermostatic

Stirring apparatus-magnetic-variable speed
Dissecting setaédvanced medical and physiology
Thermometer max-min
Incubatnr-?reezef,'upright.

Microcomputer w/printer

Pﬁmps, submersibles, cnrfosion resistant
Electric generator

Airconditioner 400 BTU

mixeré, four liters, three speed.;
Aguaria-rectangular, slate battan.SD gal.‘
Water bath 20cmx O8cm. |
Sieves-wire cloth- brass frame, full heighﬁ
mesh NQ20

Sieves-wire cloth-brass frame, full heighﬁ
mesh NQVQB_

Sieves-wire cloth-brass frame, full height
mesh NG 60

Sieves-wire cloth-brass frame, full height
mesh N& 100 |

ﬁnyirnmentél calibrator 25 reactions

'Gbunting appératus
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12,000
16,000
7,800
3,600
685
485

. 600
500
7,800
4,000
1,000
3,000
3,000
1,200
29,500

270
240
210
210
225

3,000
250



10

10

12

24

24

12
24
24
24
24
24

12

2h

24

24

2L

12

12

164

16y

Ul
W
144
14
144

L4

Magnetic atirring bar assortment

Stirring apparatus~test tube

Support test tubes 12 plece

Burﬁers,-high temperature, mixed and natural gas
Pipets
Pipets
Pipets
Pipets

Pipets

Pipets vol

Pipets vol

Pipets vol

Pipets

Pipets val

Cylihders

Cylinders

Cylinders

Cylinders

Cylinders

Cylinders

Dish
Dish
Test

Test

Test:

Test
Test

Test

petri
petri
tubes
tubes
tubes
tubes
tubes

tubes

ultramicre 10 ul.
serological “ml.

serological 410 ml,

volumetric 1 ml.

umetric 10 ml.

umetric 20 ml.

serologlcal 25 ml,

umetric shuft T ml.

umetric short 10 ml.

graduated 10
graduated 50
graduated 100
graduated 250
graduated 500
gradusted 1000
100 x 10mm
150 x 20mm
culture, wlth
culture, wiﬁh
culture, with

cul ture, with

valumetric short 25 ml,

screwtop 13
screwtop 16
screwtop 16

screwtop 25

graduated 10 ml.

graduated 25 ml.

100mm
125mm
150mm

150mm

385
400
a0
264
703
118
130
180
110
132
158
155
202
137
144
192
216
345
228
383
445
1,301
110
147
151
234
B6L

864



24

24

144

48

96
La
2L

24

Le

24
24
24
24
12
24
48
24
24
48
24
24
24
24

24

Buret sutomatic 25 ml.

Buret autamatic 50 ml.

Beakers electrolytic, extra hiﬁh'Furm 180 ml

Beakers electrolytic, extrs High form 250 ml.

Beakers 50 ml.

fBeakers 100 ml. -

Beakers 250 ml.

Beakers 600 ml.

Beakers 1000 ml,

Beakers herzelius 1000 ml,

Flask
flask
Flask

Flask

Flask

Flask

Flask

'Flask

Flask
Flask
Flask
Flask

Flask

Flask

Flask

Flask

rnuhd'bcttbm SUU_ml.

round bottom 1000 ml.

Flat battom 250 ml.

flat battom 500 ml.

flat bottom 1000 ml.

flat bottom 12,000 ml.
Filtering 1000 ml.

with stopper, graduated 25 ml.
with stnpﬁer, graduated 125 mi.
mifh.stoppef, graduated 500 ml..

kjeldahl, londneck 800 ml.

filtering 500 ml.

filtering 1000 ml.
volumetric, unstoppered 25 ml. .
volumetric, unstoppered 100 ml.

volumetric, unéﬁdppered 500 wl.
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168

188
90

100

290

°315
2215
430

840

145
- 320

400
112
1h 4
184

516

488
1_616

320

465
712
240

LBes

184
245

- 3@8.



24
L5
L8

L8

48

24
12

~ne

Flaék volumetric, unstoppered 1000 ml.

Flask erlenmeyer, with stopper 250 ml.

Flask erledmeyer, with stopper 500 ml.

Flask erlenmeyer,iunstﬁppered 250 ml.

Flask erlienmeyer, unstoppered 500 ml.

Murtars, porcelain 400 ml,

Pestle,-pmrqelain

Funnels 50 ml.

Funnels 100 ml. -

Funnels SEparatnrg_ZSD ml,

Funnels buchner 15 ml.

Funnels huchnér 40 ml.

filter paper for funnerls

Desiccators bowl form large 200 mm coor pnrceléin
Déssicatnrs plates fruehling form co6T porcelain

Total Laboratory equipment....ccecoao ensacsansass
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- 513

768
830
608
636

50

36
534
135
392
163
203

70
305

57

184,775



30L
5006
5006 .

1L
401

5006

1.5K86

Eﬁhyl'élnnhoi,'technLCHl, 95%
Ethylendiamine tetrmecetic écid'(edta),
powder AGS,(HOCOCH2). 2NCH2CHZN (CH2C00H) 2

Ferrous emmonium sulfate, crystal, certified .

ACS, Fe (NHG) 2(504)2 BH2O

‘Hydrogen peroxide, 30%, certified ACS H202

Hydrochlmric acld, reagent ACS HEL
Hydroxylamine hydrochloride, crystal, ACS
NHZDH.HEL ”

Magnesium carbonate, basic powder, certifiedscs

MgCO3

1,546 Magnesium chinride hexahydrate, crystal,

1.5 KB
1KG

506G

100G

16

500G

5006
2L

2006

1KG

certified MgS02

_Magnesium'sulfate, anhydrous, crystal, -

certified ACS MgSO4
Mangandus sulfate monohydrate, fine crystal
ACS, MnSO&.H20 |

Methyl orange, sadium-éalt certified'AES'

N-(1-Naphthyl)-gthylenediamine dihydrochloride,

G10H7NHEHZCH2NH2 . ZHCL
Gxil;éfECid}_ceftified.RGS,(GQGH) 2.2H20
METHYLRMIND?HENDL,sulfate, ppactical;

(CH NHT H OH).HSO o

P-Nitrophenal, crystal, ACS NOZ6C H OH
Perchloric acid, 70-72%, reagent ACS HCLDb

Potassium chrimate, grenular, certified

' ACS, K2CrOL |
Potasslium cﬁlnrideg crystal, certified ACS,HCL

250

94

54
104

3400
122

640

120

126

66

40

380

120

54
64

124

b0
48



5008

s

500G
500G
1.5K0G
1.5HKG
1006
2506

2hG

1.58G

15

1006

L IKG
10KE

201

500G

5006
4

5006

THG

1KG

-Putéssium dihydrogen phosphate,powder,dibasic
Bnhydrous, ACS, KH2POY

Paﬁéssium hydrogen phtalate primqry standard,
éertified.ﬂﬂs, HOCOCGHGCO0K

Potassium lodate, powder purified, K103
Potassium iodide, granular, certified ACS, Kl
Pntassium nitrate, crystal, certified ACS,HNDB
Potassium nitrite, certified-ACS, KNO2

Ruse bengal, certified biological stain golor,
Silver nitrate, crystal, certified AGS,AgiO3
Sadium bicsrbonate, powder, certified ACS,
NaHCO3

Sodium carbonate anhydrous,. ACS5 Na2C03

Sodium citirate, granular, cgrtified RUS
NAZO6H507,2H20

Sopdium nitrnprusside, certified ACS NaCL
Sodium chluride, crystal, certified AES NalL
S5odium hydroxide, pellets, certified ACS,NalH
Sadium hypochlorite, 4-6%, ACS NaOGL

Sodium nitrate, crystal, certified ACS, NaNO3
Sodium nitrite, crystal, certified ACS NaNO2

2 -HDC6H4 COONa

Gadium &ilicofluoride, powder, cert. ified,
Na2STFE | .
deium suifate,'anhydruﬁs, granulsr, certified
ACS, WNa 28504

Sodium sulfite, anhydrous crystal ACS, Na2503

__917

34

8a
130
100
92
504
L

426

56

60

260
L6
28

400

140
54

L8

40y

60

- 36
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{KE  Sodium thiosulfate, crystal, certified, ACS

Na25203.5H20 o ' ‘ ' L6
1KG Starech, soluble powder, for idiometry,

certified ACS . o . . 88
146 . Sulfaniiahide, certifiea, &JNHZCSHASUZNHZ - 116

50L Sﬁlfﬂric'acrd, concentrated (95-98%),"reagénf
Acs, H250k o | - 620
100KG Potassium permanganate, powder | : 684
100L.8 Copper sulfate, snow a | : 128
5046 DipterEx):pbudér - . Ghalw;
2518 Victoris green (malachite), crystal 800
166G Acriflavine neutral, powder | 740
5G1s., Paraquat, liquid | . . 500
200L8 Rotenons, 5%, powder : 960
20 Gis. Roccal sanitizing egent, 10%, liquid | - 380
200UB  HTH (Calciunhypoohlerite) grandar - . 600
100LB Karmex S S — © aoo
2KG Tannin | ' 60
17,604

“Total tLaboratory chemicalS....ccseeeesovans



Fleld Eguipment

2 4H pick-up _ | 26,000
1 Light boat (Fihgrglasﬂ) , 4,000
1 Bpat carrier

1 Dutboard matar ZO0HP 4,000

2 Transportation tanks (fiberglaess) 200 gal

capacity 3,200

2 ‘lce chest (durable high density) 72

b Zuoplénctun net (cone shaped) _ 240

30 Phytoplancton net : 2,880
1 Bnttﬁm dredyge 259

4 Fish seine 125'x6'x1/2 SQ. mesh 2,140

& Fry dippet 18Y sguare | ' ' 182

1 lWater sampler Remmerer style 350

2 Pumps 3 inches diameter (salt water)

5 Hiologist scale (Hanging Pan) 15 kgx10g L00

Total Field EQUAIIENE ..z e e e nsecenonoaronenonans



Training Equipment

16,000

1 Mini-bus {15 passehgérs)

1 Photographic camera u/accésarieé 1,000

2 S_lidé projectors - . 4,800

Z-Querhea& prujéétqrs .1;300

4 Portable video cassette fecﬁrder w/camers and |

“display unit . | | B,UUb _

1 Editing unit for betamax, VHS 10,000

38,100

Tntal Trai—ning Equip‘ment...‘...0@80.‘.“9..60._-......‘



Contribution Boverment of Japan

Egquipment and chemicals

Laboratory equlpment 18&,7?5
Chemicéls Labafafﬂry | 17,604
Field Equipment | 43,733
Training Eqﬁipment 38,100

Total ' 284,212

Contribution Goverment of Panama (In five years)

Vacamonte Laboratory
Facilities , N ' 200,000

Gperational expenses (fuel,

lubricants & meintenance) . 68,564
Sélariesiand‘allomaNCes 35*,006
3 Biologist | 147,000

1 Adﬁiﬁistrator 32,500

1 Secretary : 22,750

| 6 Manual lsbor ‘,. 1d7,25D

-2 watchman 35,750

2 Janitors 7 , 35,750

| " total 619,564



- MINISTRY OF AGRICULTURE AND LIUE-sTﬂCK DéUEL.DPM'E'NT'-

NATIONAL DIREGTORATE OF AQUACUL TURE

COOPERATIVE PROJECT BETWEEN THE GOVERMENT OF JAPAN AND
THE GOVERMENT OF PANAMA - - A GRANT FOR EQUIPMENTS 7O

MASSIFY AGRO-AQUACULTURE IN PANAMA.

SANTIAGOD OF VERAGUAS, OCTUBER 1, 1984,
PANAMA
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Panama has '8 aurfsce ares of 77 million hectares, snd a
papu}atiun af tuo millinn-inhabitants. The native forest
has been desvastated (S0% in the last 40 years) by a dis-
ordely, uncuntrullable colanizatian. The most important
sources of incoms For the rural people are extensive cattle
Farming and aubaietance “slash and burn® agriculture.

Fanama's economy ie hased on internatiocnal service being
provided to the users of their interoceanic canal. Second-
ary econamic activity is hased on the production sectors
such as egriculture, cattle, fisheries and wildlife,

Panama has 8 great potential nf mater re5qurces. Many of

its 550 rivers flom from the mountains thrbﬁgh the most
densely populated areas. There are alsm great hydrological
resgurces in the less develnped areas. Large freshwater
reservoirs, lncated neat the most important urban and met-
ropolitan: centerst have been constructed to upergte the

canal- locks and for hydroelectric power production.

In view of Panama's efnded and defqresfed countryside, with
extensive rural areas pupulatedvunly_by small, subsistanﬁe
priented farm families who are s%ill not receivihg appro-
priate technical assistance, . but are. o@ners of an almast.
unspoilt wealth of water resources, Agrnaquaculture ia pro-
jected as a logical and safe way of providing human and: so-
cial solutions for hundreds of thousands of forgotten Pan-

amanians.

In AQruéqdaCulture wéter is designated as a primary source

to satisfy basic buman needs for domestic use, for irrigation

and for the production of human food of aguatic, agricultural

and animal origin, focussing on integrated rural develupment.

Agruaqualture is a short-term snswer for the poorest and most
jsolated communities which are suffering from malnutrition

‘ahd unemplhyment,-énd a medium and long term solution at the



national level to achieve food aecurity thrnugh and Agru-:
aguaculture massificltion program._ ' : s

Agrnaquaculture is a practical cuncept GF harVESt, preser»
vation managemant and use ‘of uater..It is a aystem of .Lodf.:
_maintenance ccst that teaches the rural pcor to make better_;_
use of land, water and sun rescurces An the focd prcduction_
process. forest is preserued'-Farm animals (chickens hcgs,
cattle, duck, etc.) surround the ponds for. the production of:
fish, snails and- shrimp; harvesteﬁ water,_fertilizLd with,the ,
argénic waste of the farm: animalS'is alsu used Fcr”ifrigating
vegetablé plcts; the watersheed is refcrested with fire wood,

'fruit and fcrest trees‘

In 1976, s first step tnmard AgruéQUaculturé deuélcbheht in
Fanams was: taken with the initiatxun of small scale CQmmunity
and Family prnjects. .The first Flsh seed prnductiun statinn
wgs put into operaticn in Dlvisa, - whieh.is | strategically
lccated:in thE;midq1e of the-ccuntry. A-National;Directnrate
of Aguaculture (DINAAC) under the Ministry of Agriculture and
Livestock Deuelqmym was established with the following objec-
tives: ' : S R
- Provide = source of cheap profein of: high’duality.
through fish culture far subssitance farmers ‘and
their families. o
- Reduce the domestic demand of red meat by producing
economicélly'aquatic nrganisms SUCh'as'fish chrimp'
mulluébs frogs, turtles and algae u51ng Fresh brack-

1sn and salt waters.

"~ Increase the yield cf eﬁlble aquatic organisms 1n natural and
-art1f1c1al uater bodies such 85 rlvers, lakes
.large and small reservoirs, -estuaries gnd. the acean
by meang of aquaculture prujects together with the
apropriate technulngy to capture, process, pregerve‘

and market the pruduct.
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- Promote interest in aquaculture within the country by
_teaching courses in secondary, vocatiﬂnal and profes~
slanal schools,

- EstahJish'bilatefal agusculture cooperative prujeﬁts

~with uthef:EQUHﬁries and infefnatinnailbfgaﬁizetiﬂns
‘which wiil'pruuide economic and technical assistance
of benefit to the country, as well as to other coun-
tries in Central and South America.

- Utilize 1mpnhnded‘watefs'aéauéiated with aguaculture
pctivities to irrigate crops to increase agricultural

yields in the dry season.

'4'Supplv high quality aquatic pfuducts to Panamanian
luxury markets by using more sophisticated aquaculture

practices ‘thus reducing_impurta.

The_Natibhal_ﬂirectnrate'nf Aguaculture was offialy created on
May 11, 1979 by the Executive Body which designated 1ts functions

ﬁu be as follouws:

- Formulate énd'éxecute prujééts and expérimeﬁts with
 exotic and native species to assure the highest
quality 1ife nf these species in fresh, brackish and

' 5a1t maters..

- Carry out economic fesslbility studies and site selec-

tion for the repopulatien of continental waters.

- Establish and manage hatcherles to supply the demand
for seed to stock the aqueculture facilities and
continental wateTs. |

- De;érminé'snurtes aﬁd quanfities af aéricultﬁral and 
maiine products that can be_used for the prebaration.
of aquatic organism diets..

- Conduct socio-économic @nalyses of the different
sctivities in which the National Directoratenf Agquacul-



ture is involved.

- Prepare snd disseminate, i{nformative materials on.
sguaculture. o

- Prepare and implement trainning prugrams Fnr 'the-

aquaculture staff in drder to achieve and maintain
the highest technical standards.' '

- wnrk_ juintly‘with the Natinnal Direcinrété-nf
Renewable Resnurces “to manage the different
species that are Fnund in cdntinental uaters af

'the country.

In 1984 therE ndw exist more than 500 pbnds built in & of the
9 provinces of Panama dedicated ta Fishculture mith excellent-
results. Fishculture tachnuldgy and - infraestructure fnr Fish
fingerling praductiun is very mell cnnsnlidated

_.Diviaa freshuater CUlture experimental“atstidni Located

25 km frnm the - central dinaac officea thézbiuisa
Station has. & battery of 50 earthen pnnds and. 20
_cuncrete pnnds for a taotal. 6 ha. uf Burface water.i
It ‘has 8 labaratory fnr sail and: uater analvsis,_
ichthinnathnlngical studies and: handling of fish
hormones, 24 concrete holding tanks, uffices,'7'
mechanical and cnnstructian shups,,and sturage Brea.
26 different. warm- water. aquatic spec1es including
tllapia and carp species are presently under study

and " many are reprdduced for supplying the demand fnr'-

fingerllngs.

---Gualaca freshmater experimantal statiun A secﬂnd

freshuater station has been lncated in Bualaca,--
'Chlriqui province, 450" km from Panama City ‘where
. the Instituteifux_,Agrinultural and -Livestogk

reséarbh,heédquarters are located,. The earthen
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‘pnnds-cpyer B total of 10 ha. The station feature.
laboratariés,.uffices, mecﬁanical:mnrkéﬂap storage

- 3rea-e£c. 1te main purpose is to carry out research
activities directed toward the development of
commercial  culture of freshwater fish ~including

polyculture with Macrobrachium rosenbergil.

- Batun freshwater fish seed productipn station Located
on Colan road 30 km from Panama City, this hatchery
is 8411l in the design atage. Gatun ststion will be
respgneible for producing fish Juveniles needed for

stocking the large frshuater lakes to improve the

existing qdmmerciai, gnd subsistence Filsheries.

A larQE'humber of staff has been sent abroad for short term
#in sérvice'traihning"_and long term- post-graduate studies.
Master‘é“dégrée snhularShipé have been awarded to agronomists
and hiologists who have gained valuable experience. 20
agquaculture extensionist were prepared under Panamanian
conditions es agusculture technicians in 28 2¥2 year university
program. At present the Agroaquaculture, the commercial mari-
ctulture and the lake artisinal fisheries program have trained
and qualified staff., Even so, the post-graduate sch larship
program and on the job training programs go on esch day with

greater impulse.

--Ihfegrated agricultﬂre—aquacuiture could become an effective
Qeéphnrtn_fight malnucrition and hunger in Panama. There is
an urgeht need-to massify the AQroaquaCulture sctivities in
Panama with the construction of more than,S,DUH new ponds in
the following 10 .years in order to raise the availability of

© Fish in the rural area in 7 million kg.

A cuuperatlve bilateral project is proposed between the
Goverment of -Japan and Panams to achieve this goal by nbtdlnlng
a grant in Equipment from the goverment of Japan that will put
the Goverment of Panama through the National_DirectDrate of
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of Aquaculturewin # cepaclty of building 500 EarthEnfnew ponds
per year durlng the fnllnwihg ten years, that will be integrated
with mgriculture, ferestry, irrigatton and Livestock activities.
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Contribution of the Gaverment of Japan

1 Swamp bulldozer with flight weel 220 H.P
Operative weight with dozer 25.7 ton.,
ground pressure 0.41 kg/cm? 135,000

2 Swamp bulldozer with flight wheel 118 H.P
Operative weight with dozer 13.62.ton.,
ground pressure 0.27 kg/cm? o 70,000

1 Back hoe with triangular shoe 910 mm wide.
‘Operative weigh 18.5 ton., ground pressure

0.31 kg/cm? 1 cubic earth capacity ' 70,000
1. Truck with table 30 ;nn. capacify #D,Dﬂb
10 & mheei driQe farm tractors 16 H.P. sa;nan
15 4 wheel dfive pick-up vehicles,V2 tan. 135,000

TOTALem oo mmmem 200,000
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Contribution of the Goverment of Panema (five years). .

Salaries of 18-aqqédu1ture technicigns - 468,000

Fuel and lubricants

Heavy eﬁQihMent o 135,000

Light eguipment - 225,000

Maintenance pf_equipment  ‘ 165,000
TOTAL =-mmemmommomsee- memmmonn 993,000

mEEmERSES
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MINISTERIO DE DESARROLLO AGROPECUARIO

DIREGCION NAGIONAL DE ACUTCULTURA
_ PROYECTO DE ACUICULTURA ENTRE LOS GOBIERNOS DE:
JAPON Y PANAMA

"TITULO DEL PROYECTO: ESTACION PILOTO DE TRUCHAS

" APORTE DEL GOBIERNO DE JAPON: $ 274,222.00
APORTE_DEL GOBLERNO DE PANAMA: $ 349,995.00

Santiago de Veraguas, 29 de "Ag'osto“de 1984,
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_ESTACION PILOTO DE. TRUCHAS

La Estacién de Truchas persigue como Obj§£1Vo fundamental, dotar a la
Direccidn Nacional de A;uicultura'de instalaciones apropiadas auﬁque
modestas para incentivar la explotacidn del potencial del pafs a tra-

vés de:

A~ Reunir la tecnologfa.dispohiblés en el culfivd de'truchas ¥ adap-
tarlas a las condiciones particulares de Panama, de tal manera que
a través de la experiencia sur ja un paquete tecnologico en mate-
ria de alev1na3e -y engorde, que pueda ser transferido a la pobla-

cién que demanda del Gobierno informacidn actualizada en este rubro.

B~ Un centro—de-entrenamiento-y-de demostracidn de la tecnologia del

cUltivo"défLruchas,'

C- Un centro productor en pequena escala de alevines de truchas. de
manera de poder Buplir 1la demanda nacional ¥ promover la industrxa

con fines de exportacidn.

APORTE DEL GOBIERNO DEL JAPON: §274,222, 00

1. Construcciones:

Edificio e instalaciones $90,000.00
Estanques de alevinaje . 20,000.00
Casa dormitorio para técnicos - -‘20,000.00

Habilitacidn de carretera y

toma dé-agua',_' j',” S 20,000,00

-150:009.00
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'_2._Equipo de laboratorio de incubacidn _ :
Cantidad Costo

Tanqués de larvas 24 : 10,248,00
Cajas de incubacidn 96 - ' 12,387.00
Separadores de larvas 24 | 1,968.00
Estanques de alevines ' 20 _ 3, 380.00
Medidores de ox{geno con aditamentos 2 .1,828.00
Balanzas biolégicas _ 2 287.00
Balanzas granatarias | 7 7 2 . 102.00
Eqﬁipo waders | 6 | : 447.60
Equipo de limpieza - | 4 576.00
Material- vexar : . var. - 534,00
Redes_de_mano | 2 - 53.00
Reactivos qufmicos . var. | 644,00
Pickoup dlesel 1/2 tonelada : 1 . 20,000.00

| | 88,454 .00

3. Impfévistbs' - R 7 .éiLZEQLQQ

274,222.00

APORTE DEL GOBIERNO DE PANAMA EN 5 ANeS $349,995.00

4. Materlales e insumos
' Huevos de trucha : - 3,000,00

Aliemnto para truchas 15,000.00

'~ 45,000.00
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5. Combustible y 1ubr1§aﬁte SR 23,'310.00

6. Mantenimiento y reparacidn =~ 23,310.00 .

7. Personal

Bidlogos 2 78,000.00
Administradéf.' | 1 | .:32,560.06
Secretaria : .1  .  .:22;?56.60:?”
Trabajadores rﬁanuales 4 o ?1,500.0(}
Celadores '_,_ 2 | 35,750}00
Aseador | 1 ~ 17,875.00

A )

$ 258, 375.00

RaES=ESETRENE
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Promocz&n Y Tecnologia de

Productos Pesqueros

Talsteris de Qamuris & Fadutrios  DEPARTAMENTO OE
PANAMA, 30 de octubre, 1984

The Panamenian Government fully'realizes the need to increase
the Natlonal effort leadzng to 1mprove f1sh production and an.

: effectlve dlstributlon and marketxng net work.

-As resulté of feseﬁé-édvanges in the indﬁstrial section of.
éhrimp catch, proces?ing and marketing, the Panamenian fiéh 
industry arrived toliﬁg limits in shrimps expleoitation, so
it is vital A-redistriﬁﬁtion of effbrcs in diversifying its

activity.

Many attemptﬁlhafe bggé‘maQe to assise the déyelﬁbﬁenﬁ of

small scalelfiéheriéi.: They have suffered, however,'from a

non coordlnAted and fragmented approach which addressed itself
_'to one or & few of thu development needs, such as boats, mar-

ketlng, ot ¢.operativ¢l without tra1n1ng or educatlon.

-These'projeéfs h&vé often been designed on the bﬁsis'df_négds

as percie#ed by planners.

Strategy for the development of small scale fisheries promote
more support for practical action-oriented projects that are

Broadébased and coordinated. The proposed beneficiaries of
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- = o , ‘ PromociﬁnIy'Teenologiaﬁ_'v]
Minireris d éonm . Mum ' de Productos Pesqueros’-

s : ) DEPARTAMEN‘!’O OE

0 de‘octubre; 1984 -
pANAMA 30 de _octubre,_ 13 4

this progr'am, are all the small-scale _o’p‘efatofaf in village
level fisheries, endeavour, imcluding fish capture, processing,
marketing, vessel and gear construction, repair and related

‘auxiliary sctivities.

The main thrust of fh'is'p'rdject‘é #étiﬁitié&ﬁili be r'eiatéd'_“ L
to fxshlng Operatxons (tralnlug in craft gear und fxshlng
meChods), 1mprovement of fish handllng and preservatlon techu'”

niques, process1ng of new products, etc)r

1- Flsherles Tra1n1ngﬁSchool for SmalIMScale Flshermen'

;The f1rst deveIOpment obgectxves of the project may be
the increased fish productlon'by help;ng the flshermenltal
make better use of Ehe.é;tcﬁeSQ %hi; ﬁiil ih@bl%é td im4
prove exlstlna technology,rlntroduce new technology, and
also, if necessary, reorganlze exlstxng systems of pro—-';:
cesslng, dlSttlbULlon, etc.
Thls part of the pro;ect wzll therefore lnclude the follow1ng
inphts:£ |
-1 1 Flsherles.traxnlng school in flshlng vessel technology,-
- fxshzng gear and- methods,_fxshxng cuooerarives tr51n1ng. -

f1sh'£1nder and radio communxca:xbu training, ete.
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f"m de Romaris ¢ Suduitsta . ©  Promocidn y Techdiogia' de
Productos Pesqueros

DEPARTAMENTO DE .
' 30 de. octubre, 1984

PANAMA,

2- Small-Scale Fisheires Development - PART II

Includes the following inputs:
Suitable fishing boats and fishing gears in accordance with

the training, in the fisheries training school.

3~ Pilot Plant for Marine Products

. This is a ver& important part with fhe following activities:
3.1 Béttéf methqu:ofhfiéh preserﬁation and development
of hé& produc&s; | |
3.2 fﬁspeétionfandzéuality control operation.of plaﬁtd
and marine products
3.3-Tfaining aqd extension.
-Thig will help to prﬁmote the establishment of new
. sma1l écale'industriés and also more vigorous with a

nucleus of technical personnel.
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FISHERIES TRAINING SCHOOL FOR SMALL-SCALE FISHERMEN-

'10b1ect1ves.

To xmprove fléhlng methods, gear technology. boaﬁ bullding an&
malntenance, storlug raw mater1al to strength&n the eff1c1ency of
1solated flshermen 1n the complex field of the flsheries activ1t1es
and also to open new horizons for un or under ut;llzgd you;hs to

be trained for new jébs;bteated'qqithg baéis_of the n#tiogg1-§§ve+
1qpmen£ plans. - -
Tﬁe_establishmént of_#'traihing'sthbol;'prbposed with technical and
._ managerial support, would p:ovidé*thefoppoituhitY'té demonstrate -
through thé'cqﬁntry.an efficient way of getting fish (profgins) to

the people who require it.

Function:

Organize small workshops in fishihg"gear and methods teéhnology,

repair and maintenance of boats, machineries, etc,

Worhk Plan:

Training coufges for Paﬂ;menign'fishe:men:pefsoﬁﬁél'by;

aj Fishing gear and métho&siépecialis;sf' .
.b).Technical main;enéﬁce and repair specihlié:s-

c) Fisﬁﬁfinder and fﬁdio communicationé.speciéiistsﬂ

d) Flsherles cooperatlve spec1allst

We con51der that Specxallsts should be form JICA because gome of

‘our staff have already received triining in Japan,in JICA.

WQrk'Plan Suﬁport:

The traxnlng system should be operated by Marlne Resources Dxrectorate

- H1n1stry of Commerce and Industry - HICI
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Infrastructure:

Building: Including the following facilitiest

a~ Marine motors repairing shop 1
b= Fishing gear practice room - 1
c- Ciéssroom 3
d; _AUditorium 1
ao Ofgice 1
£ Dinning hall 1
g~ Lodging accomodations for 20
h- Fishing gear warehouse : 1
i- Louﬁge ' 1

j- Radio and fish finder practice voom 1

k~ Hull maintenance and repair shép 1 USSSOO,DOO.GO‘

Equipment: All the necessary equipment for
the school including furniture
and material for fishing gears . US$125,000.00

Sub-Total . - US$625,000.00

Training Vessel:

A) F.R.P. Fishing vessel Model D40 YAMAHA

Arranged as Fill-netting, long-line and line fishing

Ball

length o#erall 12.08 mts
breadth oversall | 3.76 mts
depth B _ 2.03 mts
displacement tonnage ‘?9.57toﬁs
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B)

Engine:

Main Engine YAMAHA marine diesel engine ME590

Main Engine u.p. 90 H.P, at 2,450 vpm

" Qruising range app}ox. 550 n/miles

Other:

Fish Finder

Radic Telephone

. Magnetic compass

Hydraulic hauler for Gill necting and .
long line fishing, etc,

Estimated Cost:

F;R.P.?Fishing Boat Model ﬁb—ﬁD-OA-fAﬁégél.”
Egii IR o
length overall - 9,07 mts

breadth overall 2,?91mts

depth ' 1.53.mt§

gross tonnage 4.70 tons

Engine:

Marine motor diesel YAMAHA ME300

H.P. : 52. H.P. 3§ 2;650:rpm
Others: | | | ' |
Fish Finder

Radio Te}ephéne

Magnetié Compass -~

Hydraulic hauler ‘for Gill netting andi

" long line fishing

. Estimated Cost:

4=

- U$$180,000.00

Us$85,000. 00




G) F.R.P. Fishing Boat Model SPD-~27 YAMAHA

Hull

lﬁngth overall 815 mts
breadth overall = 2.30 mts
depth 1,15 mts

Engine Motor Model.MElBO 7
H.P. : | 36 H.P, at‘2;600 fpm
Fish holds
Bait holds.
' Magnetiéréompass
) Fis!.t. f‘ir_lder::'

Estimated éost per uait US$35,000.00

3 units (3 x 35,000.00) U$$105,000. 00

TOTAL COST OF THE PROJECT Us$995,000.00
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" Indroduction:

Al;bl;t 10,000 éﬁiall scale fiﬁhex‘:ﬁén. ljivi.ng in villéges ra.nd- can‘ips_.
are scacfered along -the almost 700 km ._of‘.l:he. coast 'of Panama.
Living conditions in the villages havérchangedIVery:iiﬁtle in

the iast_io }ears. | - |

- It is necessary td.promote the progressive use of small me#hgf
nized boats with inboard motor to give the fiabermen'moresbower
for this operﬁtiéﬁ, ﬁéctet working éonvehiences, graafer fishihg
range and longer endurauce. It has been reallzed that betweenA
the canoe f;shermen and the 1ndustrial f13h1ng trowlers of 20 mts
and' above, there is a vast technulog1cal gap, and this gap should
be usefully fllled by a new generation of small and medlum bcats |
of 8-13m, operating form the navxgabLe river mouths and qreeks

and sheltered bay in the country.

Progxam 5 ObJectlves.'

To help the small scale f1shermen to develop a better way of life

by the utlllzatlon of better fishing boats with modern gears.

Work Plaat
To increasethe supply of thﬂ marine ptoducts to the consumers,

processing and marketing industries.

'i_Work Plan Support'

.Thls Wlll be operated by the Mar1ne Resources D1rectorate and in

accordance wich the F1sher1es Tra1n1ng School.
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Fishing Boats:

Charactevistics:

Model SPD-27-OF . YAMAHA
1} Principal.pérticulars:
length overall B8.08 mts

breadth overall 2.24 wmts

depth 1.17 mts

Capacity:

ILcehold C.74 w3

Fishhold 1.5 m3

F.Q.V, 80 liters

Main Engine: YAMAHA ME180 EA 36 HP at 2,600 rpm
.Speed: | 10.0 knots

Fuel ansumption : 6.3 liters

Cruising rénge 120 ¥/miles

Radio telephone and nautical instruments

Radio teiephone UHF 250 Model Furomo FM250m

Fish Finder =~ Model Furomo FE606

Life Saving Equipment

Emergency signal kit

Anchor : 15 kg
Anchor rope 18 ¢ SO mts .
:Mooring rope 10 ¢ 20 mts

Fire extinguisher

© Electric plant

Alternator, Battery

Navigatiohilights, etc,

- 117 —



)

3)

_Tools'and:SDareIPartazl

Cost pet unit of fishing boats Us$35,000.00 each

(30 units x 35,000.00)  Sub-Total US$$1,050,000.00

Fishing Cears:

" G111 Nets:

anofilgment; white color

length: 180 mts

- depth: 100 mesh

Mesh size: 3 1}2 inches

'with sinkers; floats, ropeds, etc

‘Estimated cost per unit US$250.00 each

(100 units 'x 250.00) - Sub-Total US$25,000.00

Hard lines,and long lines:

Estimate costs Us$15,000.00

" TOTAL €OST OF THE PROJECT  US$1,090,000.00
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Objectives:

To study and develop new quality ﬁroducts, both, for the domestic
and foreign market processing marine species not actually utilized.
This will motivaténpramote new investments in the private sector,
and will present to the consumer a good variety of products with

quality , and cheaper than other imports.

Work Plan:

Realize experimental work with different marine species to
determine which is the best for a particﬁlér marine product.
This results would be presented later on to the private sector,

and if necessary, with trained personnel for the processing plants.

Work Plan Support:

The Pilot Plant should be operated by Marine Resources Directorate
Ministry of Commerce and Industry - MICL

One quality countrol and processing expert — JICA (2 years)

Processing Pilot Plant for Marine Products - P.P.P.M.P,

Estimated Costs for P.P;P.H.P.

Us$106,250.00

Building 425 m2 x US$250.00

Equipment:

ot s ]

1 ton Flake ice'maker l 26,000.0G

1 storage bin 2 ton capacity 20, 0600. 00
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1 cold stora§e 
"1 blast freezer
"1 grindex
1 silent cutter
1 slicer
1 mixer .

1 v#cumn sealer
1*saus§ge fiiler

1 smoking oven

18,800,00
21,300.00
1,000.00 |
2,300.00
2,000.00
1,900.00
'1,1oo.oﬁ
1,150.00

4,500.00

Equipment for Surimi prbcessing 244,870.00

(washing iwachine, meat reparator,

fishwater,:geat_chopper)

'Eqﬁipmeht‘for!Kamabokp
processing

Steam Equipment

Canning Equipmept

200 plastic tranéport'boxes
2 balance each for 10 kg‘_
1 sclae for 10 kg

1 scale for 250 kg

1 electrié saw

_Horkshop-équipment

lftruck (reffigef;ted)

' é ﬁetal‘tablés |

10 waste ﬁrays.

1 smoke. oven. .

195,670.00
128,000.00
105,000, 00
3,000;60 '
235.00
300.00
425.00
700.00
2,500. 00
19,opo.ob‘
-51,200,§o”
300.00

3,000.00



2 brine tanks 1,500, 00

Us$805, 750,00

TOTAL COST OF THE PROJECT | U$$912,000.00
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SEEN 4

Cuadro No. 1A

Reptiblicd .de Panami .
Mintsterio de Comercio e Industrias
Direceidn General de Recursoes Marinos
Prexiuceidn Nacional de las Pesquerdas. Maginas , por
fctlvidad y Grupos de Espediea(1) o
Afos 1982-1983 T - RN

. (en toneladas métricas)

Tatalle 1987 1683
Total 88,094 -~ 1kg, 43
1. Pesca Industrial: 84,904 ;ﬁg._ﬁ% :
1. Peces: Lo_11,9712 139,01
Anchovetas TR LT 27,02
Arenques - 19,011 - 11775
N o
. st&ceos: 6,932 3149, .
Camaronesi(2) _.b032 _6,749. -
Blanco 1,670 L,75 .
Rojo 1,112 782
K17 S 2,829 3,314
Caraball 187 187
- Cabezdn’ L L 617
Fidel 490 - 75
II. Pesca Artesanal:. 1,697 ' .___Z_Q_Jg-':ﬂ,
1. Peces . 1,235 1,627
-2, Crustéceos: 2h8 . 267
Camaronies: (2} - ~-gl P Y-
Blaneo .. 134 .91
Titg 67 54
Carabalfl . 3 -7
" 'larigostas (2) S| g 3
- 3. Moluscos: - 213 26l
‘Almejas negras 177 252
Conchuelas 24 -
Conchas 11 9
Pulpo 1 -
4, Quelondos (h) - 1 2
III, Pesca Incidental:(3) Lang . - %r
1. Peces o 835 81
2. Langostas 19 2
3. Moluscos B 7u 78
4§, Quelonios (4) 0 . _0
V. Cultivo: - =565 548
. 1. Camarones:{(2) - 565 ShE
' Blanco - 565 . . 5UB"

(1) Se refiere @ 1n_fonra:c'16n-r"eé;15trada estadfsticamente. -

“(2) Se reflere al peso de las colas.
-{3) Estimado de la pesca procedente de la flota camaropera.. .
(B) Se refiere al peso.de la carne solamente. . :
(=) No hay cifras disponibles. .
(0) El valor es mayor que 0, pero menor que 0.6 ton. -

— 22—



. REPUBLICA DE PANAMA
MINISTERIO DE COMERCIC E INDUSTRIA
DTRECCION GENERAL DE RECURSOS MARINOS

PRODUCCION NACTONAL DE ESPECIES MARINAS
- POR
ACTIVIDAD Y GRUPO DE ESPEGIES (1)
ENERO-SEPTIEMBRE: 1983-1984

(en toneladas métriéds)

DETALLE )
1983 1984
TOTAL ' 14b,204 110,890
1. Pesca Industrial . 1k2,228 107,674
1- Peces 137,585 103,545
Anchovetas . 127,078 89,139
Arenques : 10,440 13,897
Otros - : BT , 209
2- Crusticeos: 4. 643 129
Camaranes: (2) §,603 I ,i29
Blanco . 1,329 - 1,318
Rojo 591 - 1,195
Tit L 2,129 1,386
Carabalf 129 99.
Figdel 56 86
Cabezdn hog LS
II. Pesca Artesanal 15099 1,874
" 1- Peces 157 1,500
2- Crustdceos _ 18z . 190
Camarones' {(2) A ' 118 i35
Blanco _ 83 104
Tit{ _ : 33 30
Carabalf: 2 1
Langostas (2) 6l 55
3~ Moluscos ) 160 183
Almejas _ 160 193
4. qQuelonios (4} : ' 0 1
III. Pesca Incldental : ' 604 . 617
1- Peces 505 508
2- Langostas . 12 1y
3- Moluscos : by 51
4_ Quelonios 0 4
V. Cultivo 273 725
~ 1~ Camarcnes: (2) 273 725
Blanco _ 273 725
(1) Se reflere a informacién registrada qstadisticamehte.
(2) Con excepcidn del cabezén, se reflere al pesc de las colas.
(3) Estimado de’ la pesca desenmbarcada por la flota camaronera.
(i) se vefiere al peso de la carne solamente.
(0) E1 valor es menor de 0.6 ton.
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1R 19844F1 /], 2 ADKIEWKER (Fr s o)

CONCEPTO 1A 2 R & at
1. DESEMBARQUES [Hfn 746,201 769.715  1.515.916
NACIONALES = s 4
PESCADOS fa ¥ 603.647 646.739. 1.250.386
MARTSCOS  #ofhoizEy 142,554 122.976 265,530
2. DESEMBARQUE #HENSA s 326,990 1.067.922 1.394,912
FLOTA EXTRANJERA
GRAN TOTAL & & # 1.073.191 1.837.637 2.910.828 .

DESEMBARCADO

#*° Resumen
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CONCEPTO

A. TOTAL NACIONAL A&l

1. Pescado #

1.1~ De Escéme

= S
v e e a

Primera Grande
Primera Pequefia
Clasificado
Segunda
Agria-Cola
Cabrilla

Pargo Seda

Buche

‘Sardina hH LI

Atlin # A%

Tiburén AW
Cazdn
Posta

" Aleta

. Mariscos

-

Camarones & U
Blaneo

Cafe

Rosado
Solenocera

Pequetio

. Camelio

2=

.3~

Langosta \»g 4000
Corriente

Moluscos #fE#
Calamar ¥ #
Pulpo # =
Bivalvos —#8

-Cambute

GRAN TOTAL #5 &

ZOMR Y.

: TOTAL EXTRANJERA HEimdakiast

1A 2 on a
746,201 769.715 © 1.515.916
603.647  646.739  1.250.386
458,925 385,623 844,548

50,919 31.997 . 82,916

51,887 59.195  111.082.

48,602 '50.876.  99.478
110,196 118,739 228,935

75.181 64,022 139,203

92,100 470420 139,520

30.040 13.374 43,414

' 270 270

76.693 138,913 215.606
110,749 71,696 82.445

57.280 50.237 107.517 -

36.405 16.132 52,537

20.692 33,900 54,592

183 205 388
142,554 122,976 265.530
137.886 115.996 253,882

15.093 - 17.324 32.417

5.072 5.890 10,962

53,177 56.007 109.184

5.959 14.569 20.528

55.905 22.188 . 78.093

2.680 18 2,698

284 446 730 -
284 446 730
4,384 . 6.534 10.918
1.367 2.189 - 3.556
200 540 740
2.817 3.750 6.567
55 55
326.990 °  1.067.922 1,394,912
1.073.191 2.910.828

1,837,637
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&4 MERESTICE AHEEENA RO SR 198441/

K OHBR P A0 H o® I A
. CONCEPTO DESEMBARQUE PRECIO PROMEDIO INGRES(O ESTIMADO
' ' (T.M.) (£/%G) (£)
TOTAL NACIONAL 746.20 42.,428,860.25
A: LITORAL, PACIFIC ASEiE: 744,90 42.307.370.82
1. Pescado M # 602.48 22,561,682.62
1.1. De Escama 4 & fuif 457.86 20.351.731.67
Primera Grande 50.69 56.30 2,854,297 .40
Primera Pequefia 51.62 - 63.09 3.257.210.52
Clasificado 48.07 - 28.54 1,372,089,04
Segunda 110.15 17.83 1.964.045.82°
Agria-Cola 75,18 27.65 2.078.754.65
Cabriila 92.09 72.064 6.689.490,24
Pargo Seda 30.04 71.10 2.135,844,00
1.3, Sardina wiLig "76.69 12.19 934.887.67
1.4, Atfin 3 (A 10.74 19,16 205.950.84
1.5, Tiburdn 23 » # 57.17 = 1.069,112,44
Cazén : 36.30 19.56 710.106.24
Posta 20.869 17.35 359.006.,20
Aleta 0.18 N.D. p
2. MARISCOS -t 142,41 19,745,688.20
2.1, Comarones 3 ¢ #i 137.88 19.333,313.22
Blanco 15.09 374,94 5.658.969.42
Ccafé 5.07 297.90 1.510,948.80
Rosado 53.17 165.2 8.784.840.40
Solenccera 5.95 4.4 £43.349.60
Pequeiio 55.90 50.2 - 2.806.431.,00
© Camello 2.68 48.5 128.774.00
2.2, Langosta \wwg3rd8 0.14- 70.501.94
Corriente . 0,14 482.89 70.501.94
2.3, Moluscos @ f 48 4,38 : . 341.873.04
7 Calamar’ w4 1.36 N.D.
. Pulpo £ = 0.20 - 144,24 28.848.00
Bivalvos — ¥ H 2,81 111.12 313.025.,04
B, LITORAL ATLANTICO kmiifis 1.29 121.489.45
1. Pescado fu M 1.15 66.289.45
1.1. De Escama 355 1.05 £5.026,95
Primera Grande 0.22 52,53 11.609.13
Primera Pequeiia 0.25 - 75.00 19.425.00 .
Clasificado 0.52 60.00 - 39.560.00
Segunda 0.04 47.21 1.982.82
Cabrilla 0.01 50.00 450.00
1.2. Tiburén « » # 0.10 1.262.50
Cazdn 0.10 12.50 1.262.50
2. Mariscos Zofb#EFEd 9.13 ﬁ 55.200.00
2.9, Langosta Wi iU 0.13 - 400,00 .200.,00

55




Sred MEREEIICE B HERILA R OF B 1084452 1

A wOR P B RO o RA
CONCEPTO DESEMBARQUE PRECIO PROMEDIO  INGRESO ESTIMADO
. C(T.ML) (£/KG) B ()]
TOTAL NACIONAL - 769,7 ) 40.729.214.53
A. LITORAL PACIFICO K¥FiRit 763,9 40,337.799.58
1, Pescado f ¥ 641,8 o 21.775.991.58
1.1, De Escama & 54 382,7 _ : 16.786.080,12"
Primera Grande - 31,4 ‘61,04 7 1,918,548.24.
Primera Pequeiia 58,6 - - 71,30 4.,176.540,10
Clasificado . - 50,1 29,03 1 455,506, 14
‘Segunda _ 17,7 19,50 2,295.852.00
Agria-Cola ' 64,0 32,13 : 2.057.026.86
Cabrilta 47,4 75,56 '3,583.055,20
 Pargo Seda 13,4 97,17 : 1.299,551.58
1.2. Buche _ ‘ 0,3 50,00 . 13,500 .
1.3. Sardina Wil 138,9 15,09 - 2.096.197.,17
1.4, Atin 3 A 71,7 21,56 1.545.765.76
1.5, Tiburdn =z » 48,2 ‘ = : 1.334.448,53
Cazdn ‘ - 16,1 33,39 538,146.63
Posta : 31,9 22,85 729.486,.25
Aleta - 0,2 325,93  66,815.65
2. Mariscos otz  123,0 ' . 18,561,808.00
2.1. Camarones s & 116,0 _ : 17.935.724.90
Blanco 17,3 355,15 6.136,281.70°
Café 5,9 316,19 1.862,359.10
Rosado 56,0 - 144,94 '8.103,450.46
Solenocera 14,5 50,14 ' 730.489.66
Pequefio 22,2 50,71 . 1.102,333.98
Camello 0,1 45,00 - 810.00
2.2, Langosta W&y 0,1 ' - 34.,208.55
Corriente 0,1 360,09 34.208.55
2.3. Moluscos. #% {k % 6,5 ' 591,874.55
Calamar |» # 2,2 80,00 ~ 175.120.00
Pulpo . #« & 0,5 163,62 : 88,354, 80
Bivalvos = # H 3,7 86,32 . . 323,700.00
_.Cambute 0,06 . 85,45 - 4,699.75
- B. LITORAL ATLANTICO Xl . 5,9 391,414,95
1. Pescado & # . _ 5,0 . 168,756,45
1.1, De Escama ‘5 %5zR 2,9 P o .125,197.95 .
'~ Primera Grande 0,6 29,13 © - 16.487.58"
Primera Pegqueiia 0,6 71,06 " 43.915,08
Clasificado 0,7 57,26 .7 42,257.88
. .Segunda 1,0 22,47 } 22 537,41
1.2, Tiburdn & @ 2,1 o S %3.,558.50
: Cazdn . 0,1 12,50 187.50
‘Posta 2,0

21,96 43.371.00
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Mok (238

— K R R . & WA
CONCEPTO DESEMBARQUE PRECIO PROMEDIO  INGRESO ESTIMADO
(T.M,) (#/6) ¢y

2. Maricos - Zo{hii el 0,9 ' 222,657.80
2.1, Camarones 4 (¥ 0,6 _ 82.257.80
Blanco - ' 0,1 494,30 22,737.80

Rosado 0,1 240,00 23.520.00

Titi 0,4 . 80,00 36.000.00

2.2, Langosta wazyr 0,3 400.00 140.400.00

— 13—
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#®3 } : ' o " CUADRO NO 3

B o - ' ABUNDANCIA RELATIVA (%) Y BIOMASA DE LAS CAPTURAS (Kg)
e I 3 A w( [, ) ;

CERO R ]VCLHZ‘)IL! ] ﬁkﬁ'm' ORTENIDAS EN EL GOLFO DE NICOYA ¥ LA I. DEL COCO

z(qjlg e R O RS uﬁ&@z theds 198441 l~10 ' ENERO-OCTOBURE 1984
o ~ | Mo BE A 5 a3 A L
‘Sera 201 202 203 204 205 f 206 SIN ZONA l I. DEL COCO
Cat. comerc X ‘ _ | DEFINIDA |
T 7 SN IR TR N T I S B T S T B T
o lom R (ke ) Kg | Keg Rg ¢ Keg 1 Kg 4 Kg oo Kg | Ke
7Y 2 9 Primera ' 26,52 | 22,09 16,71 3,63 | 0,65 ! 3,15 | 15,86
7o F 7| erande 176243,00 | . 74449,00 | 25342,00 |  4376,00 648,00 ; 124179,00 1 1165,00
7v27 | primera 28,75 20,96 | - 31,55 13,00 | . 6,68 | 6,58 15,28 o
“y-=, . 7| Pequefia 191101,00 | 70645, .00 | 47846,00 | 15683,00 |  6651,00 | 50446,00 '  1122,00
SToRy | Colayagria | 26,9 | 2944 | 21,59 [ 19,05 "*ﬁ"if,‘a‘s‘“{‘"“’ Wer T anss T T
Ty Sl . 161651,00 | 75622,00 | 32743,00 | 2303,00 | 16698,00 & 234631,00 850,00
Funs | Chatarra - | 14,47 | . 15,16 17,80 | 19,9 | . 12,6k | 11,35 . 16,89
' 96148,00 | 51082,00 | 26996,00 | 24088,00 15290,00 87005,00 i 1240,00
KAz277 | Posta negra 0,30 0,37 | 0,48 2,77 | 0,04 2,80 S
L S | 2010,00 1248,00 724,00 | 3343 00 44,00 21441,00
. | : S - SNV (U SR S E N A e _;h‘..._. S S — - e
- | Macarala o 0,38 1,13 1,461 16,06 0,57 : 12,72 5,91
- ; : ~ 2539,00 3807,00 2212,00 | 19377 ,00 | 570,00 | 97468,00 : 434,00
. | Cazén 0,76 0,99 1,95 | 5,68 | 2,08 . 6,62 | 11,59
' : 5073,00 33,52 2955 | 6855,00 2073,00 . 47652,00 . 851,00
FA2Z 7% posta blanca . 0,49 0,19 0,05 | 1,34 0,08 . 1,75 2,23 45,67
BRRZ o _3237,00 655,00 78,00 ,  1618,00 84,00 13390,00 164,00 18113,00
i— ' Raya i 0,63 ] i o 0,37
R . 4167 ,00 | ;' | 2826, oo ;
P : . .Barracuda ; ! 60 90 |
‘ ' ' 7 ; . 60637,00 - _
[ , Cabrilla 0 0 0 0,44 - 0,13 3,09 | ~ 51,55
: : . 526,00 133,00 | 23683,00 : 2044800
— " Almeja pelada 1,70 o 1,37 | | h S -
. Almeja _ 11314 00 0 2082 00 ! ;
m 7 ‘;(—F Plangua pelada 7 0,37H 1 o ) o "_‘"_'_m"'_(""_{i?'_'"ﬁ'"w77 ) 7 a ) B . o
NG =g i 2432 ,00 i j
\ - — e ) U S St AN i e e e
AT A F ! Pargo mancha ‘ 5,2 | § 7,77
(7 x#4O—HD - 6275,00 59521,00
}_ﬁ N e e I T - B rﬁ.‘ e e e — -1 “_77_:_‘,__,_,,.___—- RS
PR . OTROS - 1,30 16,30 7,05 12,83 4,46 13,58 20,63 | 2,78
: ; ©8723,00 | 56163,00 | 10695,00 | 15489,00 4440,00 | 104090,00 1515,00 |  1103,00
! i
% A RGV/smla
- % No se tiene -informes del mes de enero y abril 1AL 4 AOHERA 2 Tk,

— 139—






- IJ

CUADRQ .NO. 4
DIAS ACUMULADOS PROMEDIO POR MES Y
CAPTURA" DIARIA PROMEDIO (Kg) -MARZO~OCTUBRE 1984

Captura promedlo por dia 1@ bFlals

— 140 —

B4k ‘m%ﬁ&WLﬁiﬁﬁ% MQﬂBMW%mﬁE®«Hﬁ&U
_ 1 B b PHmER (kg) ' _ 198443 A~ 10 A
201 202 203
ZONA My | - 201 202 203

W oo |ARTE| T ¢ | L ofrleclr]ofr ¢c L] o
LAN- | DXxM | 1050|143 |13,00| 199 | 240 152| 31| 132! 214 - | 38] 24]53

SuF S et T
CHA | CX=D 40136 . 32,00 36 39) 34| 31| 28| 42 {36]| 26|38
BO- | DxxM | 217 |216- - |15,00 78| 30| 213|395| €1 33 |26| 8|25

R - - - 1 _ . _ .
Th | CXxD | 31|18 122,00 38| 25| 18| 28| 26| 21 . |22] 24/58
"PAN- | DxxM 40 0,50 0,501 4| 7| 2| 20 4| os29 0.25

}\'yﬁ : 7 . . . .

~ GA [ CXxD | 38| 8 4 10 21 11| 20 14 6 6

ZONA Hbif 204 . 205 206 _
" T .

% wlartEf T lc {nlo |t c L |o tlc 1o
LAN- | Dxxd | 84| 2| 16| 27| 2 3 2| .3 |665(12]150 |'165
cHA |cx=p | 78] 271571 60| 7 4 4 19 63|48 | 51| 53

B0~ |DpxsM | O 9)s6] 5| 5 382 141 61 29|19 31| 28
TE |CxxD | 0| 10)26{ 13| 6" [ 19 17| 22 1920 25| 30
PAN- | DXxM |2 700 51 0.250 0.75]" 3] 0.75| 22| 21350 | 15

by : N R B .
GA | CExD | 39 341321 5 4 15( 6 . |- 36|21 41| 31

RGV/smla _ _

T = Trasmallo T Lo C = Embarcaclones que. operaron c_on

C = Cuerda - #fun - artes B4fRs ARBHIET ORI -

= Linea 2 % b DXxM = Dia’ promedlo acumulados pOT mes ﬂf‘a’is%lﬁ‘i!@’\

: S ,. B
- CXxD =
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CUADRO Ne

6

DESEMBARQUES MENSUALES DE COLAS DE CAMARON

ENERO-OCTUBRE, 1984

(Kg)
El COLAS DE GAMARONGDﬁFa‘]n‘c;ﬁﬁ 1984481 A~ 10 A
- ESPeCieﬁﬁ B - IR Bt 1 R 74 Fn T4 T
Mes A Blanco Cafe Rosado Fidel Ti Ti
1B Enero 15.089 | 5.071 | 53.176 5,958 | 55.829
2A Febrero 17.278 5,891 55.902 14,572 |  21.735
48 Marso 18,184 3.512 | 84.553 2,013 | 23.272
45 Abril 115161 3,935 | 119,130 6.636 | 21,789
5 Mayo 15.404 3.495 | 82.775 | 69.373 |  15.691
64 Junio 8.134 2.594 |- '53.654 57.571 | 14.212
oo . IR —
7§ Julio 10.230 3.399 75.348 98,089 21.301
8 H Agosto 16.332 3.345 50.678 78.741 68.262
. = -'_-—.‘-‘-—;-_.--)-l—_—; : .
9R Set. 22,889 2.292 20.488 | 130.909 43.363
105 Oct, 20.122. 1.151 16.838 | 148,336 | . 53,921
& TOTAL 154,823 34,685 | 612.542 | 612,198 | 339.374
: RGV/smla

_ Gran total 1, 753.622 Kg
7 ﬁ%'ﬁ% &t
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'éw&ﬂ&bﬁ%ﬁﬁéiwomﬁﬁ%

CUANDRO N

. FLOTA - cAMARONERA SR
DE LOS CAMAR .

T
DE PFSCA Y VALOR

CAMARONES DESEM BARCAD()S ENERO - OCT 1984

"198_4'@11 A ~ 10 A

' MESZ'Hf

tﬂﬁ@«ﬂﬁ

DIAS DE AUSENCIA

ﬁe 5‘& A ﬁﬂ
DARCOS EN OPERACION

AU D KB
" VALOR DESEMBARQUES |

-1 H Enero

1404

: .68. _

0 U CAMAROWES -

) ..')

2 E Febrero :

1326

65

17.507.883

3 B_Marzo: '

12737

60

20,651,260

CAAbriL

1201

59

25,125,529

5. E Mayo'

2460

65

24.140.850

6 A Junio -

910

51

17,212,739

78 Julio

1319

65

22.139.230

SHqustb o

L4

67

26.880.077

9 ASet. s

1297

25,571,119 .

10 B'Dct.

1444

60

27.963.818

& Piromedio .

62

23.021.389

"RGV/smla

1324
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CUADRC NQ 9

F9 ARles ol EAkBE

MES B kR (Ke)
Enero 18 : 3.230
Febrero 2R 69.355‘—
Marzo 84 | 35.377
‘Abril 4R . 102.783
 May0 . 5 B 46.466
Junio  6H | . 74.742
Julio TR 54.335
Arosto 84 . *
— L I
- Set. 9 A o ®
Oct. jon | 91.762
TOTAT, &t 478.050
RSV"smlé

% Hubo captura pero los reporites furron

entrog dos en el mes de octubre.

5 WHRE oA, 10BSICBIARGRA,

147



£ 10

Wb LIREIO A3, RuX BT R

1984 461 H ~ 10 H

GUADRO NC 10

DESEMBARQUES DE LA FLOTA SARDINERA

ENERO~OCT. 1984

5 14 2" A 3 A 1 A 5 B 6 A T H 8 R 9 R 10 R Eld
sona Fnero Feb. Marzo Abril Mayo 4 Junio | Julio Agosto Set, Oct. TOTAL
B Y B otz - I
Cat, com. 206 206 | 206 | DU 906 | 206 | 206 206 206 | 205 206 | 206
. . J ' _ R S R .
Wb Sandina 26.916 | 89.5021219.229} 76.680/140.531.] 46.593]151.073 | 28.485(102.511 | 33,566 53.614 | 58.886{1.027.586
. | _ . B I I | I S
wrvy  Segunda 671 600 236 452 166 294 | 1.053 3,473
I ‘ i - e — - — -,ﬁL_._f{_.__‘____ S St S—
FoY7  Agria 76 25 20 61 182
¥ Macarela 230 346 301 150 163 152 107 | 1.400 2.849
B : I SN S B 1 IS A R
_.y_ T . -
7 iJ_.)lj z Primera 37 33 70
v Grande
- ..__“—____ﬁ____ﬁ__ﬁ{‘ﬁff_‘___,fv-__.lf_ﬁ_%-_— ——te et e e e b SO SN A i -
= A Barracuda 640 100 4 126 870
. | SN SN SR AR A N S S M S
4 gv=7y Jurel 300 772 1,072
v Atfin | 8.394 8.394
| ) . S R _- — -y
mwmpgz 0 Dras 21 20 20 11 23 8 24 7 3 6 6 39 183
Ausencia -
RGV/smla ¥ OAHE(E-B8)71TH
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CUARDO N© 11

7)5

ﬁll.

o *®

AT

Fo A MEBE () 5, Wk
RO IR S IR S b 7 - E

| MR -
A SRR non &= Mo & R na | i
MES T2 kg - B DIAS|NO EM L/Kg
1f{££ero _103.326:55“ 167.770 7.818.766,03 | 2842| 161 | 0,62
2}]Febrer0“ 160.625,27° 231.298,54 { 11.084,686,22 3193 1 0,69
‘h;;;ﬁarzo 213.988,97 178.472,02' -9.636.937;84 3038| 195 1,20
4E-Abri1 : 107.255,67 153.558;66 8.851?899;55 2099 170 [ 0,70
Fnéﬁ Mayo - 105.924,40 | 167.336,65 | 8.076.888,26 | 2549 161 ]0,63
6 1) Junio ' 71.407,76iﬁhm138.474551 . 4.622,298,35 r_1'952_ 141 0,52
71 Julio 110.763,21° | - 342.784,33 7.556.515,68 2668] 147 [ 0,32
—wéﬂ Agosto 92.115 159.36&,34 7.183.610,10 2209| 143 ]0,58
9 A Set. 79,523,88 | 125.887,83 | 6.295.449,80 | 2112! 138 (0,63
10§ Octubre 85.653,98 | 134.095.78 | 7.071.208,45| 2110 131 '0;64
i ToTAL 1.130.583,10 |1.799.046,76 78.187.600,34 24981| 1557 | 0,63
RGV/smla
f=rm

=151 -




CUADRO NO 12 :
*Fz 12

CTO% BB
# = A AURR, W RO A S
SO A R ) RN

muwEME | R B /| mﬁgaﬁ_ ﬁﬁ @@& -
N . ¢ . |DIAS| No.Emb, L/Kg
1 A Enero 891.825,15 |  330.256,61 |. 25.592.915,76 .1325 66 | 2,70
2 i Febrero 1,129.075,80‘. 4;%;944;é3_. 23.189.426,75 | 1213 0 2,47
3 J} Marzo Mi849}783;80 574,988.74 | 23.051.017,48 | 1322 60 | 1,48
15 Abril | 844.585,22 | 255.703.92 | 26.911.442.80 1233 66 | 3,30
5 Al Mayo - '927;521,25;_ 488.299,89 ,27.A93;641;é?"i435 68 1,90
6 A Junio 822.941;20 563.071,52 24,480;952,44 42| 71 | 2,712
7R Julio |1,027.133,60 '382.347,85 f_25.853:655,60'-1515 68 2,69
85 Agosto |’ 768,773 3 205.298,31 | 19.932.012,43| 1104 | 53 | 3,45
9 A Set. 821,343 248.568,92 | 25:423.699,06 1295| 68 | .3,30
108 Oct. | 973.250 | 1.040.548,22 | 33.976.369,31| 1487 | 71 | 0,94
& Promedio|9,045.931,72 | 4,286.029,11 | 255.929.157,68 | 3671] 670 2,11

RGV/smla

C=an~

— 15—
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