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Progress Report on Fisheries Development

in Northeastern Brazil

L. Aquaculture

N. B. JEFFREY'

INTRODUCTION

A SURVEY of fisheries problems and possibilities for de-
velopment in northeastern Brazil was initiated in 1966 by an
Auburn University team on a subcontract under a U.S. Bureau
of Commercial Fisheries - U.S.A.I.D. contract. Personnel
were E. W. Shell, E. E. Prather, and J. S. Dendy. Prelim-
inary investigations were on the potential of the irrigation
and water supply reservoirs constructed by DNOCS (Na-
tional Department of Works Against the Droughts) to supply
under management large quantities of fish for local consump-
tion in this food-deficient area. The team recommended the
intensive management of ponds for fish production as a
productive supplement. Upon return of the team to north-
eastern Brazil in 1967, a suitable area for a pond research
station was located below the dam of the Pereira de Miranda
Reservoir at Pentecoste. However, land at this site could not
be made available. In 1968 an Auburn team consisting of
E. W. Shell, E. E. Prather, and N. B. Jeffrey investigated
and approved an alternate site on DNOCS lands near its
Training Center. The water supply would come from the
General Sampaio-Serrota Reservoir via an irrigation canal.
A plan for a modern fishcultural experiment station with 40
experimental ponds was devised by E. E. Prather.

Construction at this site began in early 1969 under a
U.S.A.I.D.-DNOCS project with assistance by Mr. Harold
Magnusson and Mr. George H. Reese, A.I.D./Brazil. Task
Order 3 to Auburn University's worldwide project, A.I.D./
csd-2270, was approved and initiated November 21, 1969.
Under this contract, the author began a 2-year tour in North-
east Brazil with the primary duty of advising on construction
of the experimental station and training DNOCS personnel
in developing systems of aquaculture. At the time of his
arrival, 20 experimental ponds had been largely completed
except for water supply systems.

RESULTS AND DISCUSSION
This report is a summary of work carried out and recom-

mendations made by the author during the tour of duty in
Fortaleza, Ceara, Brazil. The tour began on November 21,
1969, and terminated on October 25, 1971.

The scope of work as defined in the contract document
was:

1. Assist the National Department of Works Against the
Droughts (DNOCS), the Superintendency for the Develop-

'Formerly Assistant Professor, Department of Fisheries and
Allied Aquacultures; present address: Division of Inland Fisheries,
North Carolina Wildlife Resources Commission, Raleigh, North
Carolina.

ment of the Northeast (SUDENE), and qualified organiza-
tions and individuals in the private sector to program, de-
velop, and implement effective methods of intensive fresh-
water pond fish culture in Northeast Brazil.

2. Assist the CONVENIO/DPAN (a subdivision of
DNOCS for the development of freshwater fisheries in the
Northeast) in the development of its Northeast fisheries re-
search program by providing technical assistance in:

a. the design, construction, and operation of research
demonstration facilities specifically designed for intensive
freshwater pond fish culture;

b. the development of freshwater fish culture research
activities to provide the most effective combination of
species for commercial fish culture, control of fish diseases
and parasites, control of weeds, and testing of locally
available fish feeds;

c. the training of local technicians to assist the private
sector in establishing intensive freshwater pond fish culture
techniques and operations;

d. the development of DNOCS research facility to par-
ticipate in the comprehensive and systematic international
information exchange system on fish culture techniques.
The following accomplishments were achieved during the

period of the contract:
1. A modem research facility consisting of 48 earthen

ponds and a laboratory building was constructed. Construc-
tion on the facility is continuing.

2. A research program was initially aimed at evaluating
species for fish cultural potential. A total of 20 different
species of fishes and shrimps was studied in the research
program.

3. Brazilian counterparts were trained in basic principles
of fish culture and aquacultural research techniques.

4. Contacts between Brazilian counterparts and worldwide
fish cultural interests were developed through personal con-
tact and literature exchange.

5. A contract proposal for development of extension ac-
tivities was initiated between U.S.A.I.D./DNOCS/Auburn
University, and an extension of the contract for the position
of fish culture advisor was recommended.

6. The author participated as team leader and interpreter
during special 10-week training tour, October to December
1971, in which four Brazilian counterparts, Jose Fernandes,
Jose Bezerra, Francisco Nepomuceno, and Edmundo Duarte,
visited various aquacultural and fisheries research facilities
in the United States. The principal objective of this training
program was for counterpart personnel to receive first-hand
knowledge in areas of fishcultural research, fish hatchery
management, and commercial fish farming operations.
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FIG. 2. One of te 350 sq meter ponds witn a nylon net fence to prevent
escape of freshwater shrimp (Macrobrochium sp..
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FIG. 5. iurimato (Prochiodus sp. i s the most obundant freshwater fish
in northeastern Brazil where it is a popular and traditional food fish.
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FIG. 6. Titopio rendo/i, formerly T rrte/onoptesrro. These fish were part
ot the commercial catch from General Sompolo Reservoir.
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FIG. 7. Trairal floptias ntaoaricus), an endemic predacious fish that is
distributed throucghout northeastern Brazil. This species may be effecive

incnrlig ec 6 numbers of sn ill ticpn fir ponds
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FIG. 8. Tucunore pinimo Cichia tmensis) an the left and tucunaore comumn
C. ocellaris) an the right.
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FIG. 10. Mandlube (Aegeniosus brevififis). This catfish was spawned far
the first time in captivity using pituitary, harmane injections.
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catfishes Occurtrincj in the major rivers.
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Myletes brdensl, a large churocin from the Amazon River Basin. This fish
reaches a size of over 3 kilograms in 2 years.
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FIG. 15. Pirapitingo Mylossome sp. is another largo, chotacin tram the
Amazon River Basin.
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FIG. 16. Gross corp Ctenophoryngodon idella) is o promising species
for fish culture and aquatic wieed control.

Thei t\%0o species of tflalpia \%r( ic 5tlit to the l)OS hroli
\fliil I)s \f-. 1. Hardi of thie Ccitie CTedliIlic Vtltstj( I

8

cries This large male

Pit". Tlie jpitii ( AiIacrobhiu /iiil lrc/itis is a i t ft esfi-
%\autei slIlllip Axxtrts otf iil~trtst. Cultuie ttctfilies for
the Jpitidfitiilli of' 115 tiii(5os a fittli tdes eoptt ill FlIritla
I lasaii, aiiii ttlitiis ill Asia fior itfated species. 'fhe pitu
is frest~ti il liiimitetd lililihwill s om ii 01)9 s (Ills oIf ft Notrth-

east. Feiialt sfietinis xx itfi (141s 55919 af capre 1111111 Set-

I tta ilestli 1, iii the eggs ssc~ C l siihsjiitit httthetd. The
laps ile rtliliif ittI ilivefiflrIol ifs8 (las s orI less. Fioi slIrSisal
ttf thle fitS if slil ill)) safii itY mo1(st rloiili ahose 10f pp.t.
After 1-iticlii the jus eiie stagt ilies iiati toi freshw5attrs

all&

4



where they grow to maturity. Successful culture for this
species will depend upon the development of suitable fa-
cilities near supplies of fresh and salt water so that the critical
water quality conditions required by the young larvae can
be maintained. DNOCS should consider the development
of a larval raising facility near Fortaleza for the production
of postlarval shrimp. This species has potential for culture
in the Northeast. One other area that might be investigated
is the stocking of pitu in many of the reservoirs that do not
have sizable populations of the pitu because of lack of ac-
cess for the young shrimp that hatched in the downstream
brackishwater areas of the rivers.

Research on Feeds
To obtain the higher productions in fish culture, it is nec-

essary to use prepared rations. To evaluate the possibilities
of prepared rations, a pelleting machine for experimental ra-
tions was ordered. This machine is now being used to pro-
duce experimental rations. Staff of the International Center
for Aquaculture provided valuable assistance in analyzing
samples of locally available agricultural products and in ad-
vising on the formulation of the rations .

An excellent report, "Racoes para Piscicultural Intensiva
No Nordeste Do Brasil," prepared by Paiva, Freitas, Tavares,
and Magnusson, is a summary of the research done in the
preparation of rations by DNOCS. The recommendations
made in this report should serve as a guide for the prepara-
tion of rations for use in Brazil.

Efforts should continue to be made to develop suitable
rations for fish cultures, but major emphasis should be placed
on the utilization of organic fertilizers. Because of the high
costs of the agricultural products required for rations and
the traditionally low market value for freshwater fish prod-
ucts, intensive fish culture systems for the near future cannot
be based upon feeding prepared rations. Systems that use
organic fertilizers such as manure from pigs, chickens, and
ducks seem most appropriate for the present.

Counterpart Training
The Brazilians who worked with this project included the

entire staff of the Convenio-DPAN at one time or the other
(12 to 15 persons). However, the actual technical staff as-
signed to fish culture included only 3 Brazilians, one of
which is also an administrator. With the support of AID
Brazil, one of these, Amaury da Silva received 9 months
training in fish culture techniques at Auburn University.
Two other biologists, Helio Melo and Odilo Dourado, re-
ceived training in related fishery fields of limnology and
fisheries biology. Also, four Brazilian biologists took part in
a special 2-month training tour of various fish hatchery,
aquaculture, and fisheries research stations in the United
States. This group, with Dr. Jeffrey acting as coordinator
and interpreter, visited the following facilities:

1. Oct. 22, 1972

2. Oct. 26

3. Oct. 27

Eastern Fish Disease Laboratory
U.S. Department of Interior
Bureau of Sports Fisheries and Wildlife

Kearneysville, West Virginia
Pisgah Forest Fish Hatchery
U.S. Department of Interior
Bureau of Sport Fisheries and Wildlife

Pisgah ForestLN-orth Carolina
North Carolina State Fish Hatchery
Marion, North Carolina

4. Nov. 1 School of Marine and Atmospheric
Sciences
University of Miami

Miami, Florida
5. Nov. 2-3 Tropical Atlantic Biological Laboratory

National Oceanic and Atmospheric
Administration
National Marine Fisheries Service
Miami, Florida

6. Nov. 4-5

7. Nov. 8

8. Nov. 9-10

9. Nov. 11-12

10. Nov. 15

11. Nov. 16

12. Nov. 17

13. Nov. 18-19

14. Nov. 22-30

15. Dec. 6-9

16. Dec. 10-11

Biological Laboratory
National Oceanic and Atmospheric
Administration
National Marine Fisheries Service

St. Petersburg, Florida
Marine Resources Laboratory
Alabama Department of Conservation
Dauphin Island, Alabama

School of Forestry and Wildlife
Louisiana State University
Baton Rouge, Louisiana
Biological Laboratory

National Oceanic and Atmospheric
Administration

National Marine Fisheries Service
Galveston, Texas

Department of Wildlife Sciences
Texas A & M University
College Station, Texas
Warm Water Fish Culture Research
Laboratory

U.S. Department of Interior
Bureau of Sport Fisheries and Wildlife
Stuttgart, Arkansas
Kelso Exploratory Fishing and Gear
Research Base
National Oceanic and Atmospheric
Administration
National Marine Fisheries Service
Kelso, Arkansas

Department of Wildlife and Fisheries
Mississippi State University
State College, Mississippi
Department of Fisheries and Allied
Aquacultures
Auburn University
Auburn, Alabama
Southeastern Fish Culture Laboratory
U.S. Department of Interior
Bureau of Sports Fisheries and Wildlife
Marion, Alabama

Department of Zoology
Southern Illinois University
Carbondale, Illinois

Formal academic and research training programs for per-
sons in fish culture should be initiated and have been rec-

ommended for future contracts. The ultimate success of this
entire program will depend on the ability of the Brazilian
Nationals to carry out the program without outside technical
aid, and it is to this end that the program objectives should
be directed.

During the 23 months of this contract, the Brazilian tech-

nical staff working with fish culture became familiar with
many general techniques in carrying out the research pro-



gram and to some extent with the general principles under-
lying aquaculture. Continued technical assistance should in-
crease their rate of development of suitable pond culture
methods for Brazil.

RECOMMENDATIONS
Facilities. Construction of more ponds utilizing the avail-

able land should continue. Sufficient resources to complete
construction of approximately 100 ponds of 1,000 square
meters each should be sought. This number should be
adequate to furnish the facilities necessary for the compre-
hensive research and production program. The present fa-
cility with 48 ponds and the laboratory is the largest in South
America. An all-out effort should be made by DNOCS,
U.S.A.I.D., and Auburn University to complete development
of this facility and to assure its continued participation in the
overall fisheries program of not only northeastern Brazil but
the rest of South America. It is recommended that DNOCS
establish a permanent annual budget for proper maintenance
of this research facility.

Research. The philosophy behind the first 2-year program
was one of training and preparation for the future. It was
deemed most important for the overall program to train the
Brazilian Nationals in principles and methods of fish cultural
research for development of culture systems. Many species
of fish were used at different levels of culture. This has

served to make the Brazilian biologists more knowledgeable
of the many possibilities available to them. The program
now has at its disposal brood stock of numerous native and

exotic species of fish from which to select suitable species
for fish culture systems. In the author's opinion, emphasis
should be placed on some of the exotics, such as the tilapias
and grass carp, for which culture systems already exist. How-
ever, such species as the tambaqui, mandi, and pirapitinga
should remain an integral part of the research program.
These and other endemic species could contribute signifi-
cantly to a successful fish culture program. Attempts should
also be made to secure other species such as the filter feeding
catfish, madara (Hypothalemus edentatas), from the Amazon

Basin. This fish could have worldwide impact as a cultured
species.

Counterpart Training. The DNOCS scientists are capable
persons who would benefit greatly by additional training in
fisheries. Scholarships should be made available to furnish
specific advanced degree programs in fish culture.

The Brazilians are aware of the potential the program has
for them and the future of fish culture. Technical assistanc.
from U.S.A.I.D. should probably continue for a period of at
least 5 years. At the end of this time, the Brazilians will
have the necessary facilities and should be adequately trained
to carry out a comprehensive program that will greatly
benefit not only Brazil but other countries as well.
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