
Annex 6.1.6-1    Summary Profiles of Select Agro-Processing Enterprises using JICA Target Crops

Company Description Products Distribution Features Needs
Agrofrut (Urucura,
AM)
Mr. Manoel Braga
Paes
Ph: 571-1110

Specialty guarana
cooperative (buy 40T
seed/yr)

Guarana grain and high quality
powder

Export 5T powder to Italy; 35T
grain sold to Ambev and
Recofarme

Export demand is doubling every
yr (Italian customer pays 12R/kg
for seeds); Farmers achieve high
quality through uniform
harvesting and roasting
techniques

Training in business mgmt.,
accounting, quality control; Int’l
marketing skills; -
English/Italian language skills;
May expand into fruit pulp
business

Fazenda Bom Viver
(Maues)
Mr. Abraham Levy
Ph: 542-1318

Small guarana
processor and trader;
buys 20-30T/yr

Guarana grain, powder, syrup,
bars; Mirata syrup; sells “kit” with
both syrups and guarana powder
(good for 10 servings)

100% Amazonas Guarana purchases are declining;
processed products are well
known only locally; not a serious
processor

Improve quality of packaging
and labeling; Regional
marketing; Wants Maues lab to
certify guarana purity

AgroRisa (Maues)
Mr. Rivaldo
goncalves de Araujo
Ph: 9984-5463

Medium-size guarana
trader, processor,
exporter

Mainly powder, also syrup and
bars; Makes high quality powder
from Satere Indian guarana for
export

Exports 5-10T powder to Italy;
most other products sold within
Amazonas or Mato Grosso

Has developed close relationship
with Satere Indian tribe and
Italian importers (they pay 50-
100R/kg for powder); Has high
quality packaging and labeling;
exhibits in int’l food fairs

Wants to expand export
business; Looking for business
partners (Agrofrut?)

Guaran’apis (Itubera,
BA)
Dr. Luciano Orrico
de Araujo
Ph: 073-256-2370

Medium-large
guarana processor;
Has nationally
recognized product
lines (Arrebite ,Rio
Amazonas, Ligante,
Enerbite)

Export quality powder;
Concentrated energy drinks based
on guarana and other natural
extracts such as marapuama,
ginger, catuaba, honey, and
vitamins C and E; energy capsules
based on guarana and vitamins

Sells high quality powder to
Europe (Spain, Switzerland);  All
other drink products well
distributed throughout Brazil;
Quantities not known but yearly
seed requirement is >50T

Have their own guarana farm for
50% of their needs; pay other
suppliers a premium for high
quality seeds; Processing plant is
modern and well managed; food
safety principles are in place;
Packaging is high quality

Expansion of factory to meet
rising demand; training of staff
in food safety principles;
development of new product
lines; food technology support to
achieve higher production
efficiency

Frutyba (Itubera,
BA)
Fax: 073-256-2479

Small guarana
processor with export
capacity

Powder, syrup, and concentrated
energy drinks; Powder for export
is instant powder mixed with
catuaba, ginger, and muirapuama

50% sold in Rio and Sao Paolo,
40% in other States, 10%
exported to Italy and USA; buys
an estimated 20T of seed

Very high quality packaging and
labeling; is one of few processors
of INSTANT guarana powder;
has s

Assistance with export
documentation; food safety
training for staff; marketing
assistance; English language
assistance

Guarana Emporium
(Botafogo, BA)
Mr. Jose Marcos
Fochi
Ph: 021-2869161

Medium size guarana
processor and leading
trader; products have
trade name “Guarana
Emporium”

Sell seeds to Marubeni and Nestle;
sell extract and powder to regional
and  int’l markets; buy 200T
seeds/yr, process 50-80T

Many years experience selling
Bahia guarana to Rio and Sao
Paolo traders; processed products
sold all over Brazil; some
experience selling to USA and
Portugal

Have considerable trading
experience with contacts in
Bahia, Amazonas, Rio, and
S.Paolo; processed products are
high quality; have internet
marketing, also exhibit in int’l
fairs

Despite their sophistication and
high product quality, are having
difficulty maintaining export
sales; exports peaked 3 yrs ago
and have been declining; need
marketing and promotion
support abroad

CAMTA-Mixed
Agric. Coop. Of
Tome Acu (Para)
Mr. Hitoshi Saiki
Ph: 091-734-1319

Large size
cooperative which
produces and
processes tropical
fruits;

Produce 2000T frozen fruit pulp,
mainly cupuacu, maracuja, acai

Sell to distributors in Para,
Maranhao, Tocantins,
Goiania, Minas Gerais, and
Brasilia; sell to food
companies in Rio and S.
Paolo

Have doubled their sales since
1997; success is mainly due to
high quality pasteurized product,
and ability to process over 10
kinds of fruits; have highly
effective distribution network

Need assistance in food safety
and good manufacturing
practices; Have hired marketing
assistant to find export markets,
but want more help in finding
European buyers

SUCASA (Castanhal,
PA)

Large fruit
processing company
with significant
marketing and export
experience

10 kinds of frozen fruit pulp (acai,
acerola, pineapple, graviola,
murici, cupuacu, etc.) for local
markets – new export contract for
20T to France; 16T/mo.
concentrated juice (acerola,
maracuja) export to Europe

Demonstrated success for pulp in
Brazil markets (Belem, Rio, Sao
Paolo) and juice in Europe
markets (France, Spain); now
trying to market new energy
drink (acai + guarana) in USA

Success due to very high quality
from pasteurization and much
attention to food hygiene; started
by successful selling to important
Brazilian firms (Yakult, Citrovita,
Rio Dourado), then moved to
export markets

Seeking more financing from
BASA for expansion and
equipment upgrades; already
invested several million in labs
alone; operating only at 50%
capacity; need to make deals in
Portugal and Italy for juices

Source:  Personal interviews with the enterprises, May- July 2001
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Guaraná Processing
1. HENMAN, A.R.   Guaraná (Paullinia cupana var. Sorbilis): ecological and social perspectives on an economic plant of the Central Amazon Basin.   Journal of

Ethnopharmacology, n.6, p.311-338, 1982.
2. TOCCHINI, R.P.; OKADA, M.; AGELUCCI, E.   Guaraná extraction and application on soft drinks. Collection of Institut of Food Technology, Campinas, v.8,

p.391-407, 1977. Separata 2862.
3. SOUSA, N.R.; NASCIMENTO FILHO, F.J. do; CRAVO, M. da S; ATROCH, A.L. Variation of the caffeine level in Guaraná’s clonal germoplasm (Paullinia

cupana var. sorbilis). In: SYMPOSIUM OF GENETIC RESOURCES FOR LATIN AMERICA AND CARIBE (SIRGEALC). Brasilia, DF, 21st to 26th of November
1999. Summaries. Brasilia, 1999. CD-ROM.

4. ASSOCIATION OF CREDIT AND RURAL ASSISTANCE OF AMAZON.   Guaraná: information about its investment. Manaus, 1975. 21p. (ACAR.
Agricultural economic studies of the Amazon State, 1).

5. BRANDÃO, A.L. de A.; TAFANIM R.R..; FARIA, L.M. do N.   Economical viability of the Guaraná culture on the cocoa region of Bahia: capital expense
estimate for the formation of Guaraná cultivation. Ilhéus: CCEPLAC, 1980. 41p. (CEPLAC. Technical Report, 70).

6. BRANDT, S.A.; RIBEIRO, R.P.; REZENDE, A.M.; RIBEIRO, F.B.; LADEIRA, H.H.; CARMO, S.   Guaraná international market analysis potential. Manaus:
ACAR – Amazon, 1975. 48 p. ACAR. Africulture economical studies of the Amazon State, 13).

7. BRANDT, S.A.; CASTRO, A.M.G. de; CARMO, D.A.S.; JUNQUEIRA, M.R.A.; MILAGRES, J.S.; ARAUJO, I.C.; COSTA, J.R.O.   Brazilian Guaraná market
evaluation. Manaus: ACAR-AM, 1973. 21p. (ACAR. Agricultural Economic Studies of the Amazon State, 1).

8. BRANDT, S.A.; CARMO, D.A.S.; REZENDE, A.M.; COSTA, M.A.; LADEIRA, H.H.; AAD NETO, A.   Japanese guaraná market potential study 1975/1985.
Manaus: ACAR-AM, 1975. 46p. (ACAR. Agricultural Economic Studies of the Amazon State, 26)

9. The campaign for guaraná is too audacious. International commerce, Brasilia, n.18, p. 10-13, April/May, 1974.
10. GALVAO, E.U.P.; GARCIA, T.B.; CORREA, M.P.F.   Guaraná: problems and perspectives. Belém: FCAP, 1988. Work presented on the Symposium about the

Amazon Agroforest Productivity: Problems and Perspectives.
11. GUIMARÃES, F.   Workshop: the Guaraná industry in the Amazon. In: SIMPOSIO BRASILEIRO DO GUARANÁ, 1., 1983, Manaus: EMBRAPA-UEPAE

Manaus, 1984. p.93-103.
12. SABBA, M.G.   Guaraná exportation.   In: SIMPOSIO BRASILEIRO DO GUARANÁ, 1., 1983, Manaus.  Anais..,. Manaus: EMBRAPA-UEPAE Manaus,

1984. .p.175-183.
13. SILVA, A.F. da; AZEVEDO, E. dos S.; GUERREIRO, F. de M.; SOUZA, G.N. de P. e; CHAGAS, V.R. das   Powdered guaraná. Manaus: SEBRAE-AM, 1989.

43p. (SEBRAE. Amazon State Opportunity Investment Studies. Small Production Units, 10). FOL5566.
14. TEIXIERA, S.M.   Guaraná market study. In: SIMPOSIO BRASILEIRO DO GUARANÁ, 1., 1983, Manaus. Anais… Manaus: EMBRAPA-UEPAE Manaus,

1984..p.157-177.
15. TINOCO, P.B. Minimum economic module for the Guaraná cultures on the Amazon State. Manaus: EMBRAPA-CPAA, 1985. 5p. (EMBRAPA-CPAA.

Ongoing research, 45).
16 TINOCO, P.B.; NASCIMENTO FILHO, F.J. of .  Economical evaluation of alternative methods for the Guaraná cropping. Manaus: EMBRAPA-CPAA, 1999.

4p. (EMBRAPA-CAPAA. Technical instruction, 3).
17. ESCOBAR, J. R.; COSTA, P. R. C. de; CORREA, M. P. F.    Variation of the caffeine’s tenor on guaraná seeds, at progenies of opened pollination.  Manaus:

EMBRAPA-UEPAE  Manaus, 1985. 17p. (EMBRAPA-UEPAE  Manaus. Research’s Report,   5).
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18. OKADA, M.; TOCCHINI, R.P.; MORI, E.E.M.; ANGELUCCI, E.  Studies about parching and toasting of guaraná. Collecting from Institution of  Foods’
Technology, Campinas, v.8, p.519-528,  1977. Separata 6173.

19. ALBUQUERQUE, L.   Guaraná: the grains’ vitality.  Amazônia em foco,  p. 9-14,  June.1991.
20. ANGELUCCI, E.; TOCCHINI, R.P.; LAZARINE, V.B.; PRADO, M.A.F..   Chemical characterization of the Guaraná seed. (Paullinia cupana var. sorbilis

Ducke)   Bulletin of Institute of Food Technology,  Rio de Janeiro,  n.56, p.183-185, March / April 1978. Separata 2671.
21. BELLIARDO, F.; MARTELLI, A.; VALLE, M.G. HPLC  Determination of caffeine and theophuline in Paullinia cupana Kunth (Guaraná) and cola spp

samples. Z Lebensm Unters Forsch, v.203, p.398-401, 1985.  Separata 8281
22. BENONI, H.; DALLAKIAN, P.; TARAZ, K.    Studies on the essential oil from Guaraná.  Z Lebensm Unters Forsch, v.203, p.95-98, 1996. Separata 8279.
23. GARCIA, T.B.; NASCIMENTO FILHO, F.J. do; COSTA JUNIOR, R.C.; AQUINO, C.T. de    Caffeine level of the Guaraná’s dried seed  (Paullinia cupana var.

sorbilis).  Manaus: EMBRAPA-CPAA, 1991. 3p. (EMBRAPA-CPAA. Ongoing Research, 9).
24. MARX, F.    Analysis of Guaraná seeds.  II. Studies on the composition of the tannin fraction.  Zeitschrift  für Lebensmittel-Untersuchung  und Forschung,

v.190, p.429-431, 1990. Separata 8280.
25. SACRAMENTO, C.K. do; LOPES, S.A.F.  Level of caffeine in Guaraná seeds, selected in Bahia.  In: BRAZILIAN SYMPOSIUM OF GUARANÁ, 1.,1983,

Manaus. Anais… Manaus: EMBRAPA-UEPAE Manaus, 1984. p.509.
26. SATO, S.; MATSUZAKI, R.; OMOTO, K.; SHIRAI, M.   Analysis of the composition of Guaraná beans and its extracts.  Kanzei chuo Bunse Kishoho, v.26,

p.69-72, 1985.  Separata 8277.
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v.8, n.2, p. 391-407, 1977.
28. NAZARÉ, R.F. de    Technology of processing the Guaraná as a  soluble powder.  EMBRAPA-CPATU. Belém-PA. 1996.

Tropical Fruits Processing
1. FREITAS, F.A. de; SARAIVA, M.R.   Production and exportation of traditional primary products. Manaus: CODEAMA, 1992. 92p.
2. BASTOS, M. do S.R.; OLIVEIRA, M.E.B. de; MACHADO, T.F.  Diagnostico setorial da agroindustria de polpa de fruta na regiao Nordeste.  Forteleza:

Embrapa-CNPAT, 1999. 29 pp. (Embrapa-CNPAT. Research Bulletin No. 22).
3. ABREU, F.A.P. de et al; General aspects for the fabrication of frozen pulp from tropical fruits.  Fortelza; Embrapa-CNPAT and CEIL (Caldeiraria e Equips.

Inds. Ltda), 1999. 42 pp.
4. MELO, CELIO FRANCISCO MARQUES DE et al.  Production of dehydrated acai powder. Belem: Embrapa-CPATU. 1988. 13 pp.
5. MMA/SUFRAMA/SEBRAE/GTA.  Acai. 1998. 51 pp.
6. MMA/SUFRAMA/SEBRAE/GTA.  Cupuacu.  1998. 45 pp.
7. ROCHA NETO, O.G. da.  Principal extractive products of Amazonia and their production coefficients. Brasilia: Brazilian Institute of Environment and Natural

Resources.  1999. 78pp.
8. SOUZA, A. das G.C. de et al.  Farm to market production chain for cupuacu in Amazonas.  Manaus: Embrapa-CPAA/SEBRAE-AM.  1998. 35 p.
9. NAZARE, R.F.R. et al.  Processing of cupuacu seeds for the production of “cupulate”.  Belem: Embrapa-CPATU.  1990.  38 p.
10. VENTURIERI, G.  Cupuacu: its species, culture, uses, and processing.  Belem: Cupuacu Club.  1993
11. HOMMA, A.K.O.  Cupuacu: speculation on its market potential.  In: Workshop on pupunha and cupuacu.  Manuas: Anais Manaus: Embrapa-CPAA.  1996.  pp

85-96
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13. ANDRADE, J.D.S.  Technological processing of cupuacu: the results of INPA research.  In: Workshop on pupunha and cupuacu.  Manuas: Anais Manaus:
Embrapa-CPAA.  1996.  pp 85-96
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Communication 64-CPATU. 1997.

15. NOGUEIRA, R.I. et al.  Manual for the construction of fruit drying equipment.  Rio de Janeiro: Embrapa-CTAA Document #10. 1997. 20 p.
16. TORREZAN, R. et al.  Home processing of fruits manual.  Riio de Janeiro: Embrapa-CTAA Manual.  2000.  30 p.
17. EMBRAPA-CTAA.  Use of banana husks for processing into flour.  Rio de Janeiro: Technical Document #34.  1999.  16 p.
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21. EMBRAPA-CTAA.  The processing of conserved acai heart ot palm.  Rio de Janeiro: Technical Communication #28.  9 p.
22. EMBRAPA-CTAA.  Guidance for the civil construction of food processing plants.  Rio de Janeiro: Technical Document #35.  28 p.
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24. RODRIGUES, H. da R.  Manual for labeling of food products.  Rio de Janeiro: Embrapa-CTAA.  1999.
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Vegetable Processing
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Annex 7.1.5-1  Comparison of Aquaculture Activity among 27 States of Brazil.

Basic data gathered from each state Analysis

Productivity
Region and State

Production (ton) Number of producers Total area (ha)

Average

pond area

(ha/producer)

per ha

(ton/ha)

per producer

(ton/prod.)

North Region 4,752 4.1 % 4,319 4.4 % 3,014 3.8 % 0.70 1.58 1.1

Rondonia 1,412 646 404 0.63 3.50 2.2

Acré 900 2,500 1,411 0.56 0.64 0.4

Amazonas 814 222 183 0.82 4.45 3.7

(For justification of data of the Amazonas State, see text)

Pará 803 449 502 1.12 1.60 1.8

Roraima 600 300 373 1.24 1.61 2.0

Tocantins 153 91 70 0.77 2.19 1.7

Amapá 70 111 71 0.64 0.99 0.6

Northeast Region 26,420 22.9 % 5,067 5.1 % 20,951 26.6 % 4.13 1.26 5.2

Bahia 8,070 4,318 15,195 3.52 0.53 1.9

Ceará 7,257 158 1,059 6.70 6.85 45.9

Rio Grande do Sul 4,304 65 1,388 21.35 3.10 66.2

Pernambuco 1,910 65 599 9.22 3.19 29.4

Sergipe 1,703 177 420 2.37 4.05 9.6

Piauí 1,496 130 1,520 11.69 0.98 11.5

Paraíba 1,166 21 434 20.67 2.69 55.5

Maranhão 409 87 294 3.38 1.39 4.7

Alagoas 105 46 42 0.91 2.50 2.3

Central-West Reasion 5,792 5.0 % 1,795 1.8 % 2,099 2.7 % 1.17 2.76 3.2

Goiás 3,442 675 642 0.95 5.36 5.1

Mato Grosso do Sul 1,500 421 863 2.05 1.74 3.6

Mato Grosso 634 525 535 1.02 1.19 1.2

Brasília 216 174 59 0.34 3.66 1.2

Southeast Region 21,800 18.9 % 17,804 18.0 % 5,588 7.1 % 0.31 3.90 1.2

São Paulo 15,830 5,827 2,661 0.46 5.95 2.7

Rio de Janeiro 4,500 335 984 2.94 4.57 13.4

Espirito Santo 970 1,242 710 0.57 1.37 0.8

Minas Gerais 500 10,400 1,233 0.12 0.41 0.0

South Region 56,635 49.1 % 69,672 70.6 % 47,142 59.8 % 0.68 1.20 0.8

Santa Catarina 22,650 23,244 11,303 0.49 2.00 1.0

Rio Grande do Sul 17,448 24,381 27,676 1.14 0.63 0.7

Paraná 16,537 22,047 8,163 0.37 2.03 0.8

Total 115,399 100.0 % 98,657 100.0 % 78,794 100.0 % 0.80 1.46 1.2

Source: Valenti, W. C. (ed.) Aquicultura no Brasil, Ministerio da Ciencia e Technologia, Brasilia, 2000
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Annex 7.1.5-2  Photographs in Relation to Fish Farms

F-1  Raceway–type nursery tank for surubin, Project Pacu F-2  Development of aquaculture pond by Agropeixe
LTDA

F-3  A special vessel deployed with hatchery,
Amazonas Ecopexie LTDA

F-5  Net cage culture of pirarucu in Iranduba,
Amazonas Ecopexie LTDA

F-7  Private net cages of Rio Urubu, Itacoatiara

F-4  Inside of the left

F-6  Small-scale net cage of EMBRAPA,
Lago do Arianzinho, Iranduba

F-8  Private net cages of Lago do Puraquequara, Manaus
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Basic condition
1) Fish fry of 13-15 cm is stocked

   at a density of 0.3 individuals/m2.
2) Fish are harvested after 14 months of culture period

 at size of 3 kg in body weight
with survival rate of 85 %

and food conversion rate of 2 : 1.
3) Total area 3 ha.

Operation cost
Fish fry 9,000 fry 2 R$/fry *1) R$ 18,000
Artificial feed (P: 40%) 45.9 ton 1.08 R$/kg R$ 49,572
Labor 14 M/M 277 R$/M/M*2) R$ 3,875
Harvest and transportation 23.0 ton 400 R$/ton *3) R$ 9,180
Others (electricity, chemicals and other consumable) R$ 14,289 *4)

Sub-total R$ 94,916

Depreciation
Facility (ponds) R$ 1,600 *5)

Equipment (pumps, net, aerator, etc) R$ 2,000
Sub-total R$ 3,600

Marketing tax R$ 19,278 *6)

Total cost R$ 117,794

Revenue
Sales of surbim (3 kg size) 23.0 ton 7 R$/kg R$ 160,650

(Productivity: 7.7 ton/ha/production cycle)

Profit during one production cycle R$ 42,856
Profit per month R$ 3,061

Source:  Interview to Agropexie LTDA (2000)
Remarks

1) Current price at Projeto Pacu
2) R$250/month + 10.7% of social security
3) Fish are transported alive by truck with container for live fish.
4) 20% of the above total

6) 12% of selling price

5) Construction cost of pond is estimated to be R$ 8,000/ha.  Repayment period is set for 15 years.
Therefore, R$ 8,000/15yr x 3 ha = R$ 1,600.

Annex 7.1.5-3     Feasibiltity of surubim culture in Mato Grosso Do Sul

Quantity Unit price Total
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1 SPRN Natural Resources Policy Subprogram (EEZ projects)

2 PD/A Demonstration Projects Subprogram

3 PDD Science Centers and Directed Research Subprogram

4 PPTAL Indigenous Land Projects

5 RESEX Extractive Reserves Projects

6 PROMANEJO Forest Resource Management Project

7 PROTEGER Fire Prevention, Mobilization and Training Project 

8 AMA Monitoring and Analysis Project

9 - Support of the Brazilian Coordination of the Pilot Program

10 PROVARZEA Floodplain Resources Management

11 GTA Support of the NGO Networks 

12 PRODESQUE Fire and Deforestation Control Projects

13 CE Ecological Corridors Projects : Not started

14 CEDUC Environmental Education

15 PD/PI Demonstrative Projects Indigenous Peoples : Next program

16 PD/B Municipal Demonstration Projects

17 SBP Sustainable Business Practices : Not started

   Note:

   Details of each project refer to Annex 5.3.4-1

Japan International Cooperation Agency

The study for improving Rural people’s
livelihoods through Agricultural Activities

and Sounds Natural Resources Management

Annex 7.5.1-1

Component of PPG 7 Project

PPG7
Project
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Annex 8.4.3-1  Frozen Fish Production and Expoet of the Target Species through
Frigorificos of the Amazoas State (1994-1998)

Unit: ton

1994 1995 1996 1997 1998
Production for domestic market

Pirarucu Whole fish 24 7 - - -
Without gut 103 47 - - -
Cut in pieces 2 0 - - -
Fillet 149 - - - -
Salted 53 34 3 - -

Total 331 89 3 - -

Surubim Without gut 965 643 682 958 553
Cut in pieces 0 2 4 2 5
Fillet - 4 12 20 2

Total 965 648 698 980 560

Tambaqui Whole fish 8 12 3 36 12
Without gut 131 107 42 106 18
Cut in pieces 9 15 2 - -
Fillet - - 1 - -
Others - 9 - - -

Total 148 143 48 142 29

Matrinchã Whole fish 70 2 155 - -
Without gut 4 1 1 - -

Total 74 3 155 - -

Jaraqui Whole fish 158 10 146 45 15
Without gut 24 - - 2 -

Total 182 10 146 47 15

International export
Pirarucu Fillet 35 - - - -
Surubim without gut - - 8 - -
Tambaqui without gut - - 5 - -

Source: DFA-AM, Setor de inspecao de produto de origem animal (1994-1998)
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Annex 10.2.5-1  Outline of Fishery-related Projects to be Examined Further

Project components Outline of activities Considerable effects Implementing
agency Remarks

1) Fishery resource management
Base-line study - Topographic survey

- Basic biological survey
- Socio-economic survey

- Site selection
- Preparation of overall project plan

IBAMA, INPA

Procurement of necessary equipment - GIS system
- Communication system
- Equipment for aquatic environment survey
- Equipment for fishery activity monitoring
- Improvement of measures to access local

communities

- Baseline study and monitoring
can be implemented effectively

IBAMA,INPA

Support to organization of target fishermen
and their education

- Explanation on necessity and scope of project
- Dissemination of basic knowledge on fishery

resource management

- Fishermen understand scope of
project and are going to
participate in the project.

IDAM, Municipal
government

Effects shall be disseminated among
all the member of fishery colonia.

Strengthening of law enforcement activity - Training of fishermen’s group
- Linkage with police patrol system
- Objective application of law and regulation

- Decrease of illegal fishing IBAMA

Monitoring - Monitoring of fish catch
- Survey on fishery socio-economy

- Identification of problems DPA

Evaluation of resource condition - Analysis of all the above results and compilation
- Implementation of seminar

- Preparation of fishing ground
utilization map

- Calculation of allowable catch
amount

- Propose sustainable fishing
system

IBAMA, DPA

Introduction of resource enhancement
measures

- Examination of effective close season and
sanctuary

- Seed release program

- Realize rehabilitation of fishery
resources

INPA、IDAM

2) Fish marketing and processing
Survey on demand and supply balance of
fishes in Amazonas State and Manaus

- Review of existing references
- Field survey and analysis
 

- Clarify problems about fish
demand and supply balance

DPA, IBAMA
FUA, SUFRAMA,
SEBRE, FEPESCA

Improvement of fish unloading and
relevant facilities (fishing port)

- Improvement of fish unloading places
- Improvement of communication system
- Examination of fishing control system
- Construction of temporary stocking facilities

- Effective utilization of unloaded
fishes

SUFRAMA,
FEPESCA, SEBRE

Development of fish processing techniques - Examination of fish species as alternative
processing materials

- Examination about necessary facilities

- Improvement of value of fishery
project

INPA, EMBRAPA

Improvement of fish quality - Increase of ice plants
Improvement of post-harvest treatment

- Improvement of freshness INPA, IDAM,
SUFRAMA

Coordination of implementing
agency will be necessary.
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Graduated
Non-

graduate
d

Total Graduate
d

Non-
graduated Total

Head quarters All the State 2 *1)             - 2       4            -                4       
IDAM Balbina Hatchery All the State 1                        - 1       3            2               5     
Existing local units

1 Apui Apui, Novo Aripuanã - parte               -             - -      1            -               1     
2 Autazes Autazes               -             - -      -             -               -     
3 Barreirinha Barreirinha               -             - -      -             -               -     
4 Boa Vista do Ramos Boa Vista do Ramos               -             - -      -             -               -     
5 Boca do Acre Boca do Acre, Pauini               -             - -      1            -               1     
6 Borba Borba               -             - -      -             -               -     
7 Carauari Carauari, Itamarati - parte               -             - -      1            -               1     
8 Careiro da Várzea Careiro da Várzea               -             - -      -             -               -     
9 Careiro Castanho Careiro Castanho, Manaquiri - parte               -             - -      -             -               -     

10 Coari Coari             1            1 2       1            1               2     
11 Eirunepé Eirunepé, Itamarati - parte               -             - -      1            -               1     
12 Envira Envira               -             - -      -             -               -     
13 Guajrá Guajará, Ipixuna               -             - -      -             -               -     
14 Humaitá Humaitá, Manicoré - parte, Canutama - parte               -             - -      -             -               -     
15 Iranduba Iranduba, Manaquiri - parte               -             - -      1            1               2     
16 Itacoatiara Itacoatiara, Urucurituba               -             - -      1            1               2     
17 Lábrea Lábrea, Canutama - parte, Tapauá               -             - -      -             -               -     
18 Manacapuru Manacapuru, Caapiranga, Novo Airão,               -             - -      1            1               2     
19 Manaus Manaus             2             - 2       3            2               5     
20 Manicoré Manicoré, Novo Aripuanã - parte               -             - -      -             -               -     
21 Maués Maués               -             - -      1            -               1     
22 Nhamunda Nhamundá               -             - -      -             -               -     
23 Parintins Parintins             1             - 1       1            -               1     
24 Presidente Figueiredo Presidente Figueiredo               -             - -      1            -               1     
25 Rio Preto da Eva Rio Preto da Eva             1             - 1       2            -               2     
26 Silves Silves, Itapiranga - parte               -             - -      -             -               -     
27 Tabatinga Tabatinga, Atalaia do Norte, Benjamin               -             - -      2            1               3     
28 Tefé Tefé, Alvarães, Uarini, Japurá,Maraã - parte               -             - -      1            1               2     
29 Urucará Urucar á , São Sebastião do Uatumã,

Itapiranga - parte
              -             - -        -             -                -       

Proposed new unit
Sao Gabriel da Cachoeira               -             - -      1            -               1     

            8            1        9 27          10             37   

Remarks: *1) One of them takes leave for 2 years now for post-graduate study.

 Total

Annex 12.4.1-1  Preliminary Examination on Required Number of Fishery Specialists in IDAM

No. Location of local units Covering area

Present number Required number
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Annex 12.4.2-1   Specification and Construction Cost of Aquaculture Facilities

1) Barragem (dam ponds)

Specifications
Dyke length
Dyke hight
Dyke width

Sluice gate

Construction

Approximate construction cos R$ 2,200 R$
Payback period 10 years 15 years
Salvage value 30% 10%
Deprecition cost R$ 154 /year R$ 1,500 /year

R$ 13 /month R$ 125 /month

2) Net cages

Specifications

Material

Demension
Effective water volume
Mesh size

Construction
Approximate material cost

Cage material R$ 400 R$ 4,000
Associate materials 20% 20%
Total R$ 480 R$ 4,800

Depreciation period 5 years 10 years
Salvage value 0% 10%
Deprecition cost R$ 96 /year/cage R$ 432 /year/cage

R$ 8.0 /month/cage R$ 36 /month/cage

Small-scale barragem Medium-scale barragem

Expected dam water area 0.2 ha 1 ha
Flow volume of spring water 5l./sec 50l./sec

20 m 70 m
3 m 4 m

3 m (upper) 6 m (upper)
15 m (bottom) 26 m (bottom)
no (overflow) yes

mainly by family labor use of heavy duty machinary

25,000

Small-scale cage Medium-scale cage

Carbonsteel-epoxy coating
(local, Manaus)

Carbonsteel-epoxy coating
(local, Manaus)

2 x 2 x 2 m 5x5x2.5 m
7m3 50m3

2.5 cm 2.5 cm
mainly by beneficiaries mainly by beneficiaries

of the above of the above
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Small-scale Medium-
scale

Small-
scale

Medium-
scale Small-scale Medium-

scale
Rearing conditions

Area ha 0.2 1.0 0.2 1.0 0.2 1.0
water depth m 1.0-1.2 1.5-1.8 1.0-1.2 1.5-1.8 1.0-1.2 1.5-1.8
Additonal labor person 0.0 0.5 0.0 0.5 0.0 0.5
Size of fish fry
Stocking densigy fry/ha 3,000 3,000 5,000 5,000 250 500
Grow-out period month
Size at harvest kg/fish 2.0 2.5 0.8 1.0 20 20
Survival rate %
Kind of food
Feeding rate (feed/fish) 1.0 1.5 1.1 1.4 4.0 5.0

Fish to be harvested ton/harvest 1.02 6.38 0.68 4.25 0.95 9.50
Productivity per harvest ton/ha/harvest 5.10 6.38 3.40 4.25 4.75 9.50
Productivity per year ton/ha/year 3.40 4.25 5.10 6.38 2.38 4.75
Productivity per family ton/year/family 0.68 4.25 1.02 6.38 0.48 4.75
Basis of cost and revenue estimation

Fish fry R$/fry
Feed R$/kg
Fertilizer etc. R$/ha/year 750 1000 750 1000 750 1000
Labor R$/month
Harvest and marketing R$/ton
Depreciation of faciliy R$/year 154 1500 154 1500 154 1500
Depreciation of equipment (20% of above) 31 300 31 300 31 300
Maintenance R$/ha/year
Environmental license R$/ha/year
Selling price of fish R$/kg 3.0 3.3 2.2 2.5 3.5 3.5

Cost calculation per rearing cycle
Fish fry R$ 48 240 120 600 1,000 10,000
Feed R$ 663 6,216 486 3,868 570 7,125
Fertilizer etc. R$ 225 1,500 100 667 300 2,000
Labor R$ 0 1,620 0 720 0 2,160
Harvest and marketing R$ 82 510 54 340 76 760
Depreciation of faciliy R$ 231 2,250 103 1,000 308 3,000
Depreciation of equipment (20% of above) 46 450 21 200 62 600
Maintenance R$ 240 1,200 107 533 320 1,600
Environmental license R$ 15 75 7 33 20 100
Total R$ 1,550 14,061 997 7,961 2,656 27,345

Gross revenue per rearing cycle R$ 3,060 21,038 1,496 10,625 3,325 33,250
Crude profit

per harvest (per rearing cycle R$ 1,510 6,977 499 2,664 669 5,905
per year R$ 1,007 4,651 748 3,996 335 2,953
per month R$ 84 388 62 333 28 246

Tambaqui Matricnha Pirarucu

3-4 cm 3-4 cm 30 cm<

18 8 24

0.15

85 85 95
Pellet Pellet Trash fish

50

Annex 12.4.2-2   Examination of Cost and Benefit of Family Fish Farmers  (1) Barragem

180
80

800

0.08 0.12 20
0.65 0.65
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Small-scale Medium-
scale Small-scale Medium-

scale Small-scale Medium-
scale

Rearing conditions
Demension 2 x 2 x 2 m 5 x 5 x 5 m 2 x 2 x 2 m 5 x 5 x 5 m 2 x 2 x 2 m 5 x 5 x 5 m
Useful Area m2/cage 16 100 16 100 16 100
Effective volume m3/cage 7.0 50.0 7.0 50.0 7.0 50.0
Number of cages 4 2 4 2 4 2
Additonal labor person 0.0 0.5 0.0 0.5 0.0 0.5
Size of fish fry 15 cm 15 cm
Stocking densigy fry/m3 20 30 40 60 50 5
Grow-out period month 3 18
Size at harvest kg/fish 0.5 12
Survival rate % 95 90
Kind of food
Feeding rate (feed/fish) 5.0 8.0

Fish to be harvested ton/harvest 1.2 6.4 1.0 5.1 0.7 5.4
Productivity per harvest kg/m3/harvest 42.5 63.8 34.0 51.0 23.8 54.0
Productivity per year kg/m3/year 28.3 42.5 51.0 76.5 95.0 36.0
Productivity per family ton/year/family 0.79 4.3 1.4 7.7 2.7 3.6
Basis of cost and revenue estimation

Fish fry R$/fry 15 15
Feed R$/kg 0.15 0.15
Fertilizer etc. R$/m3/year
Labor R$/month
Harvest and marketing R$/ton
Depreciation of faciliy R$/cage/year 96 432 96 432 432 432

19 86 19 86 86 86
Maintenance (5% of cage price R$/cage/year 18 200 18 200 200 200
Environmental license (LO) R$/ha/year
Selling price of fish R$/kg 40.0 3.5

Cost estimate per rearing cycle
Fish fry R$ 112 600 280 1,500 21,000 7,500
Feed R$ 1,904 10,200 1,371 7,344 499 6,480
Fertilizer etc. R$
Labor R$ 0 1,620 0 720 0 1,620
Harvest and marketing R$ 95 510 76 408 53 432
Depreciation of faciliy R$ 576 1,296 256 576 432 1,296

115 259 51 115 86 259
Maintenance R$ 110 600 49 267 200 600
Environmental license R$ 2 6 1 3 0 6
Total R$ 2,914 15,092 2,084 10,933 22,271 18,194

Gross revenue per rearing cycle R$ 3,927 21,038 2,380 12,750 26,600 18,900
Crude profit

per harvest (per rearing cycle) R$ 1,013 5,946 296 1,817 4,329 706
per year R$ 675 3,964 444 2,726 17,317 471
per month R$ 56 330 37 227 1,443 39

Annex 12.4-2-3    Examination of Cost and Benefit of Family Fish Farmers (2)  Net cage culture

Tambaqui Matricnha Pirarucu

about 8 cm about 8 cm

18 8
2.5 1.0
85 85

Pellet Pellet Trash fish
2.0 1.8

0.20 0.25
0.80 0.80

0
180
80

Depreciation of equipment (20% of above)

Depreciation of equipment (20% of above)

216
3.3 2.5

0
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Number Population
1. Iranduba

Islands having varzea lakes
Ilna Paciencia 3 450 80
Ilna Muratu 1 125 20
Ilna Jacurutu 2 285 20
Ilna Maria Antonia 1 80 few

Ilna Baixio 2 400 20 Lake size is measured by
C.Lima of INPA

Ilna Machantaria 6 1,100 50
Sub-total 15 2,440 190

Varzea lakes
Lago do Iranduba 1 300 50

Lago do Ariauzinho 1 110 25 Lake size is measured by
C.Lima of INPA

Lago do Limao 1 1,600 30 Open lake
Lago do Caldeirao 4 525 25
Lago do Ubim 1 150 30 A part of lake is
Lago do Catalao 1 300 20
Lago do Ariau 1 75 10
Lago do Cacau Pirera 1 305 10
Lago do Santo Antonio 1 125 5
Lago do Teste 1 220 10
Lago do Guedes 1 275 15
Lago do Janauari 1 105 10
Sub-total 15 4,090 240

Total 30 6,530 430
2. Itacoatiara

Islands having varzea lakes
Ilha do Risco 9 834 50
Ilha do Soriano 3 340 30
Ilha Beija Flor 2 205 5
Ilha Grande 1 94 5
Ilha da Trindade 1 76 25
Ilha do Januario 1 250 N.A.
Ilha do Bom Planalto 1 105 N.A.
Ilha da Maquila 1 77 N.A. Unidentified on the map
Ilha de Fatima/Acacy 1 248 N.A.
Ilha do Cumaru 2 282 N.A.
Sub-total 22 2,511 200

Varzea lakes
Lago do Araca 1 196 10 Communities organized
Lago do Serpa 2 158 15 Communities organized

Lago do Canacai 2 372 10 Communities organized,
a part of lake is measured.

Lago do Maguaca 1 157 5
Lago do Mutuca 1 348 60
Lago do Moura 2 236 25
Lago do Batista 1 748 40
Other about 20 lakes 27 3,320 N.A. Unidentified on the map
Sub-total 37 5,535 420

Total 59 8,046 620
3. Maues

Lago Grande 2 250 180
Lago Castanhal/P.Uraria Cima 3 360 30
Other 6 lakes 6 1,000 200 Mostly open type lakes

Total 11 1,610 410
Grand total 100 16,186 1,460
Remarks 

*1) Water areas in which seed release program will be applied are roughly estimated by using map

Annex 12.4.3-1    Rough Estimate of Candidate Sites and Potential Beneficiaries for Lake Ranching Program

Candidate sites Community around lakes Rough estimation
of water area  (ha)

Remarks
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1) Number of beneficiaries (family fish farmers) Unit: family
5 years 10 years 20 years

(% of project influence) (10-20%) (50%) (80%)

Aquaculture
Barragem 60 200 330
Net cage 60 330 530

Lake ranching 260 1,300 2,000
Total 380 1,830 2,860

2) Development area Unit: ha
5 years 10 years 20 years

Aquaculture
Barragem 6 20 33
Net cage 0.12 0.66 1.06

Lake ranching 150 750 1,200
Total 156 771 1,234

3) Production Unit: ton/year
5 years 10 years 20 years

Aquaculture
Barragem 7 71 157
Net cage 7 118 252

Lake ranching 0 0 0
Total 14 189 409

Assumptions

1) Rearing facilities

Small-scale Medium-
scale

0.2 1.0
1 1

2 x 2 x 2 m 5 x 5 x 5 m
16 100
7.0 50.0
4 2

2) Ratio of family fish farmers
Small-scaleMedium-scale

90% 10%
90% 10%

3) Productivity (ton/year/family)
Small-scaleMedium-scale

0.85 5.95
1.11 5.95

Remarks: *1): Average of tambaqui and matrincha culture is used.

4) % of fish farms or lake communicties which start production
5 years 10 years 20 years

20% 60% 80%

Barragem
Area (ha)
Number per family

Net cage
Demension
Useful area (m2/cage)
Effective volume (m3/cage)
Number of cages per family

Lake ranching 0.087

Annex 13.1.4-1     Establishment of Objectively Variable Indicators after Start of the Aquaculture
Development Program for the Target Three Municipalities

Aquaculture *1)

Barragem
Net cage

Barragem
Net cage
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            Unit: individual
5 years 10 years 20 years

Aquaculture 
Barragem 68,040 226,800 374,220
Net cage 72,360 397,980 639,180

Lake ranching 150,000 750,000 1,200,000
Total 290,400 1,374,780 2,213,400

Assumptions
1) Stocking density of fish fry

Small-scale Medium-
scale

4000 4500
30 45

Remarks: *1): Average of tambaqui and matrincha is used.
      *2) Only tambaqui

2) For other assumptions, see Table         .

Annex 13.1.4-2  Number of Fish Fry Required after Start of the Aquaculture
Development Program for the Target Three Municipalities

Net cage (fry/m3)
Lake ranching (fry/ha) *2) 1000

Aquaculture *1)

Barragem (fry/ha)
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