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INTRODUCTION

Thig is the third semi-annuzl report concerning the
aetivities of the Auburn University Contract, Task Order
No. 8, Contrzet AID/csd-2270.

Project objectivecs, status of orojeet unon arrival
and progress in the first year of the Contrnel con be
found in the semi-annuzl reports submitted by the author
on December 16, 1972 and June 30, 1973. This report will
deal with the author's activities within the Convenio,
DPAN, during the period June 30, 1973 through December 30,
1973.

M

Progress in thc.Third Quarter of the Contrmét

1) Construction — The wat six months has seen no

new additionas to the existing research sintion in Pentecoste,
Mcjor construction work is now centercd on the 100 ha of land
owned by DNOCS below the Pentecoste Reservoir Dam, Escava-
tion of 48, 400 m2 earthen pqnds and central drzincge cancl

has been completed. Work will soon begin on secondary water



entrance cancls and individuazl pond drains. These ncw ponds
should be rendy for use by June, 1974 &nd will dbring the
total number of experimenicl pond units to 104 cont aining

26 zcres of water., This will make the combined facilities

of the experimental fishculiure rescarch center at Pentecoste
thé_l&rgest in Latin America and onc of the largest in all

the troniczl world.,
2) Research

Hybrid Tilenic — To test the enltural potential of
hybrid Tilapin, on experiment utilizing three treatments,
replicated twice, at onc level of stocking hts now been in
progress for nine months. Hybrids stocked at 8,960/ha cre
being trected with either 1,400 Kg/ha/week of cow manurc,

56/Kg/ho of trivle supcrvhosphate and ammonium sulfate every

two weeks, or 1, 400Kg/h :/weck of cow miaurc and o ratlior

& moistfeed ball at 3% of “he body weigh% of fish in the oond,
6 days & weck., A4 fthe end of +en months, scinsamples indi-
cate that an naverage of 1,272 Kg/ho with oreganic fextilizer,
1 823 Kg/hn with inorgonic fertilizer, nnd 4,095 Kg/hn wit
organic fertilizer nnd ration were produccd assuming 1009
suzvivnl of fish stockad., "Thic experiment will be *crminated
in three more monthe so that “he maximum production per
heetare for a onc ynnr veriod for cach of the three Lrette
ments ean be defermined, A summniry of the results for this

experiment over a ninc month period enn be found in Table 1.



Summary of Results of Hybrid Tilapia Experiment After Ten

TABLE - 1

Months

Stocking Level

8,960/ha

Organic Mamare & .

Precatments Organic Manure Inorganic Manure Ration
Ponast/ 22 24 21 26 23 25

Avg. weight of fish 20.4 20.6 22.1 22.7 2.2 19.9
&t stocking, g ) _

Total weight of fich 6,530 6,620 ‘7,100 6,950 6,470 6,380
stocked, g _

Avg. weignt of fich 153 131 220 187 504 410
aficr ten months, g Co '

Totnrl gmight of 48, 960 4,920 70, 400 59,840 161,280 | 131,200 °
fish,“g . .

Fecd Conversion 3:1 3.6:1

2 pona = 360 m2

2/ Assuming 100% survival



Culture of Tilanic nilotica with Pescada do Piacuf
) — Inan effort to control

(Plagioscion sguamosissirms

reproductiion in T, nilotica cultures, an experiment was

designed to test the cffectivencss of Pesenda do Picudl as

& predator in mixed culiure with T, nilotiea, Nilotica were

stbpked into four earthen ponds ranging in size from 271 m
to 342 m? &% the rote of 5,000/ht. Two of the four ponds
were stocked with Pesezda do Picul a4 the rate of 2,000/ha.
Al) ponds were fertilized with organic minure &t the »ate of

fed twice ¢ dny with =

[t}

500 Kg/hz/week for four months an
ration composed of 504 wheat chaff and 50% casiior bean meal
fed as & moist feed bzll, The Tilaniz were fed 3% of the
weight stocked in cach vond for the first month., Beezusc
the Tilapin reproduced in all ponds, it was not possible to
reealeulate the feeding »ate cach month by scine sample and
then feed 3% of the cstimated body weight of the fish in each
pond. The feeding »ate was doubled cach month until the
maximum rate of 95.8 Kg/ha/day was being fed afler five months.
The maximum feeding »ate was held three months without ¢ any
fish mortality., A summiry of the reswlis of this cxveriment
n be found in Teble 2. Peserdr do Piaund was clearly able

to control T, niloticn rcwroduetion although the fish grew

very poorly and represenicd only & small proportion of the
total fish nroduetion. The use of & predator raised the
welght of harvestablce fish produccd, but lowered the total

production of figh. Pesecrdz do Piaul proved to be o aifficult



Summary of Results of

TABLE 2

apia nilotica Stocked with the Predator Pescada do Piaul
n

Trcatments

T, nilotica + Predator

3

. nilotica Alon

Pa

Stocking Level

Perseada do

T, nilontica - 5 OOO/ e}
Pizui- 2,000

+

ha

T, nilodicz - 5,000/ha

,'////

Ponds

38 - 342 n?

)

431 - 271 m

40 - 316 m2

Toial Produciion Kg/pond
Tilapia
Pegerdn

Totel Production Kg/ha
Tilapin
Pceecda

Net Production Kg/hz
Tilap

Avg, VWeight of Fish ci

Stocking, g

Avg. Weightof Pescada at
Hoxvest, g

Pcreent Survivzl of
Peacada

Fced Conversion of
Tilania

Wcight of Harvestable
Fish (75g +),Kg/pond
&ilﬁnﬁ?-

Days of Exmneriment

. Fertilizer Applicd,Kg/rond

Pced Fed, Kg/vond

1/

Aq vnlue as defined by Swingle (1950)

;“canﬁagf of Horvestiable

100
89. 7%
4,1 to 1
50.8

63.0
238
332.9
283.5

56.
4

N>

2,081.5
168.0

1,988.2
3.1

19
69

123
68.5
4.8 to 1
40.8

72.3
238
262.6
215.5

2.4 to 1
6.4

5.6
238
305.6
269.7

+120.000

e

3,804.0

3,702.8

20

2.3 to 1
6.0

5.0
238
305.6
272.2



\
fish to handle as they were easily killed if not handled with

extremé\care and returmed to the woter cs rapidly &g possible,
Minimum diséolved oxygen encounterced in ponds with Pesenda wag
l.4 ppm., When aissolved oxygen levels approached 1.5 ppm,
water wis added to the ponds to improve oxygen levels as
Pcé cde is reported to dic when dissolved oxygen rcaches
1 ppm, o

Peseada do Picuf was cirly successful in controling

Pilapia nilotics reproduction. Pescada is easily oblzined

from loezl rcservoirs and the cuthor feels that he cXperia
mentnl rcsults warrant further testing %o dectermine ontimum
gtocking ratcs of both swecics to obizin the maximum number

of harvestable Tilapic

Tilc

e}

2pic nilotica raised in associnti

5'7

Two carthen nonds of annroximaic ¢ly 3,800 m° were stocked with

3,800 Tilapia niloticn fTinge erlings, Onc pond wag fertilized

with cow manure &t the »ate of 750 Ke/ho/weck. The sceond
pond hod & »pig sty locatcd on “he bark with & corral thai
&llowed thce nigs to Cﬂte“ the water. The pig sty was 36 m?

-

with o cement floor, wood ides, and palm frawn roof, Twenty

10}

five pigs with an average weight of 17.9 Kg were ploced in
the sty and fed & daily vation of corn, wheti chaff, meat
menl, nut meal, manioe, and grass ot 5% of their body weight,
Waste fecd and pig wagle products were wa shed into the pond
dzily. Thc pond rceeived no-other fertilization excepting

thrt assoeciated with the hog raigin ng, After 150 days, the
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pigs cvcﬂaging 55.7 Kg were gold and the iwo ponds were
drained and nd fish harvested, Results of the experiment can

be found iﬁ‘Tgple 3.. The pond conteining Tilapia raiséd in
asgociction wiih_pigs had & total production 11 times greater
than the pond with cow manurc.only., & large number of & wild

prbdaﬁor gpecics, Traira, Hoplias mrlobaricus were Glso CGp-

tured at pond draining and this undoubtably wes & mrticl ctuse
of the low fish production of this pond. However, " {he remainin
Pilapic caplurcd werc of & much smaller GVCrGge sizc than the
Pilenin harvested from the pond with nign, indicating o slower
rate of growth in the pond withont pigs duc to less natural
food available beccuse of lower fertility levels,

An economic analysis of the Tilapia and pig cxperiment
can be found in Table 4, It appears that the cconomic benefits
of f&ising pigs and fish together arc greater than raising
figh clong with feeding over the same time period,

The totnl production of Tilapis niloities of 1,902 Kg/ha

over 150 dnye compnres favorably with the production of T,
i]g& cz alonc with feed, However, when T, nilotica are
raised with » g feed is providcd by wis xafeeds not ntilizcd
by the pigs and pig fecal products which cet as Terdilizers,
enriching the pond., Thus, the farmer gains two cash crovs
while providing feed for only onc,

Tt is the cuthors opinion that the profit from pigs
raiged with all male Tilayia hybrids would be even greater

beccuse ¢ll fish wonld be of o marketable size, resultin



TABLE ° 3

Summary of Results of Tilapia nilotica Raised in
Association with Pigs

“.reatment Pigs No Pigs
Weight of Fish at Harvest, Kg/vpond /
Triirn — S13.1
Pizba —_— 6.2
Tolzl Production, Xg/pona 723.1 66.7
Totzl Production, Xg/ha 1,902 175
Net Production, Kg/pond 673.2 21.6
Net Production Xg/hn 1,770 56.8
Avg., VWeight of Fish at Stockin y & 13 g 12 g
Welght of Harvesiable Fish, Kg/pond 172.2 21,1
Manmare, Xg/vond — 5,985
Manure, Kg/ha —_ 15,750
Feced Convergion
Pigs 50 2 to 1 —
Pigs + Fish 2.9 o 1 —
Days of Experiment 150 150




TABLE 4

Preliminary Economic Anmnlysis of Pigs
. Réised in Associction with Tilapiz nilotica

~_ on Privately Owned Farms in Ceardd

1 Hectare Fish Ponds Raising Pexriod - 150 Days
Investmenta: N\
Land | = o
Construction of Ponds, Inlets & Draing e 15.935,00
Fighing Seine 500,00
Fecd Storage Houwscs 300,00
Tools and Equipment A 150,00
Pig Stics 97 m? B 5. 240,00
Total « « » o« . Cf 21.975,00
Fixed:
Administration —_—
Maintenonce Chs 321,00
Amortization 885,00
60 Pigs Weighing 1,176 Kg (at ¢4 3.14/Kg.) 3.822,00
Totzl . o « o & % 5.028,00
Varicble:
Fecd (11,460 Kg ot 3 0,32/Kg) 0% 3.667,20
Fertilizers 370,00
Woter ——
Fingerlings (10,000 units) 600,00
Interest Rates w/o Work Capital 65,00
Opcration 130,00
Harvesting Pish 20,00
aintenance 16,00
arkcting Costs 80,00
Various Other Exncenses 100,00
‘Totel . . . . . COF 5.048,20
Gross Income
60 Pigs (live) Veighing 3,342 Kg(at O 3,70/Kg) 12. 365,40
Snle of 458 Kg. of Tish of Commereizl Value of
¢ 3,50/Kg and Each Weighinr Moxc Than 75 g 1.603,00
Sale of 1.450 Kg of Pish of Ron-Commereinl Value
at ¥ 1,00/Kg with Ezch Weighing Less Than 75 g 1.450,00

Total « &« ¢ & &

Net Income (Profit)

(U.8.$
Y/ : , .
Anclyzed by Fdason Rodrignes Lire, Fconomist 'l
Tetiolérhany, Ka§903a1‘B&péiﬁggn%’gf’wggﬁ“2§é§$btc ough
251,00 U,8 = C& 6.00

(b 15.418,40

5.342, 20
890. 37)

Q% Pesquisag
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in & higher profit. Experiments carricd ou* this year will

test the cconomics of raiging Tilania hybrids with igs,

Mixed culturc of Tilania hybrids and Mirror Carp
(anrimus earnif) — To test the hypothcsis that larger fish
productions can be giined from raising T lanic hybrids ang
Mirror Carp togecther than by raising either speeics 2lonc,

&n experiment was designed utilizing +threce treatments, each
treatment replicated three times, Mirror Carp were stocked
into three wonds at the rate of R,240/hz, Tilanis hybrids
were stockcd into threc nonds atv the ratc of 8,960/hz, mna
Tilapia hybrids and Mirror Caxrp were stockcd in three ponds
&t the rates of 8,960/ha and 1,400/ha respectively., A1l
treatments receive orgnanic manure &% the rate of 1,400/Kg/wccl
Those treatmenis containing hybrids are fod 3% of thc ceoti-
mated body weight of Tilanic hybrids ner dry and the treatmen:
conteining Carns alonc is fcd 3% of the estimntod body wcight
of the fish per day. All ponds arc fcd a ration of rice
Polishings, fed as & moist feed ball, 6 arnys & week, ~The
cdleculatcd average wcight &nd.avcrage total produection for

each trentment ot the cnd of five months can be found below,

- S o, _.-.*.*‘_ - ‘-——_—_'
Avg, Weight at '

Prectments Carp | Tilanig Hybrid [ Tilnpia Hybrid + Carn

Stocking, g 16 45 T=45 (¢ = 18

Avg., Weight after

Avg. Total Production
after Pive Months,

Five Months, g 334 270 T =224 (¢ =281

Kg/vond 26.7 86.4 85.7

\vg. Totzl Production
aftcr Pive Months,

Ke/ha 748 | 2,419 2, 400
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These particl resulis indicate that the two treatments

conteining Tilapia hybrids have a much higher produciion than
the treaiment contining only Carp., Interesting to note that the

treatment with Tilapiaz hybrids and Carp has & production equal
with that of the treatment with Tilanig hybrids alone and that
at thlo time, it does not appear that the addition of Carp
inereises production. This experiment will be terminated‘in
severcl months and & conclusive interpretation of the data will

then be made,

Tilanis hybrid and male Tilaniz nilotica —— The author

hcs read of several fishery biologists that have written that
the Tilapiz hybrid shows hybrid vigor and is & faster grower than

either narend spccies. The azuthor, however, hasz not becen able

B

to find any rcports comnaring the growth of Tilanin hybrid with

l¢
=

male Tilania nilotica which grows much morc mnidly than the

female Pilnpia nilotica. To test the hypothesis that Tilopic

hybrids grow fastcer than msle Tilavnia nlj otiez, an experiment

was designed utilizing three Lreatments, each treaitment replie

cated twice, Tilania

,.

hybrids werc stockcd into two wonds &t

the rate of 10,000/ha, male Tilahia nilotica were stocked into
two vonds ot the rate of 10,000/ha and T11lanin hybrids and nale niloti
werc tockcc together 1n40 two ponds &t 5, 0007h“ and 5,000/ha

resneetively, All trectmenits arc receceiving chemiezl fertilizer
at the rate of 56 Kg/ha every two weecks &nd are being fed o
ration of ricec polishings. All treziments arc being fed equally
&t 3% of the average body welght of figh in all vonds. Results'

after 4 months of gvowhth nve siven hal Aaw.


http:treatmen.ts
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. . . al
Treatments T. hybrid (gT. pilotica dg: g{ggzgc&
Avg, Weight & .
Stocking, g 60 63 65
Avg., VWeight after : .
4 Mohths 298 267 297
A#g. Total Production
after 4 Months, 104.3 93.7 104.0

Keg/ponad

Avg, Totzl Production
aftcr 4 Months,
Kg/ha

2,920

2,624

2,912

At this time, the dats is too inconelusive %o make any

comnarison between Tilanpic

However, & few interesting observations ean be mide.
)

e

Iilapic hybrid

while the male Tilapia

8 rela

hybrid

and male Tilanin

The

tively ecsy lo canturc with o scine

nilotica is

The average weight of fl sh in the treztment
Tilanic hybrids and
the growth of Tilap

stmple is comnoscd of Tilania

e toge

ther most 14

very @ifficult 4o ennlure.

containin

kely roflects

ia hybrids beezuse the majority of the

is terminated, Tilaniz hybrids

.I

be serarated and the growth of cach caleculatcd s

~___~__‘hybrids. When the experiment
nd mele Tilapic nilotica will
Sent: 'tc1y.

It is also interesting o notec that 60 g fish crc able to

reaeh the market

ditions of this experiment.
a&llow o farme» Lo harvest 3 crons

Calenlated totnl »nroduction

R 22n vy /-

size of 250 g within

4 months

pex yecr ingt

ﬁnder {the cone-

Using & larger f*“gcrlnng would
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"Reprbduction — The author is happy 1o write thot

Pirapivinga (Mylossom“ bidens) broodstock, 3 1/2 years old,

are rctdy to be spawned, A rine female weighing 3.5 Kg was
sacrificed and the overies removed., The Tfully ripe ovaries
wc;ghed 419 g and contzined an estimated 348,308 eggs. A
nuﬁber of mles were captured that had free flowing aperm.
‘The cuthor &nd Brazilicn counterparts will attempt to apown
Pirvapitinga in two weeks using injections of fresh Curimatd

(Prochilodus corunbgats) pituiﬁarics. If the suthors can

succecd in ariificiclly spowning Plranﬂilnga, i} will be the
firgt time in the woxld thut this fish has cver been arti-
ficinlly spawned.

Tambaqui (Colosaoms bidens) wag also caplured and

observed, Broodastock of 4 1/2 yenrs of nge nnd weighing
between 8 and 10 Kg.were obscrved for swawnizg condition,
Several mles hnd frec flowing sncrm, but no gravid femzles
werc found., Howcver, Lhe cuthor has high hopcs thnt gravid
femal cs will still be found within the next couple of months,

Channel Catfish (Ietrlurus nunctriins) werc imported

from the U.S. in October of 1972, Two lo%s of 250 fish cach
with an average weight of 3 g were stocked into 2, 1/2 heetlare
ecrthen ponds. Using chemnical fertilizer and utilizin

éhfimps and Tilapia for forage, the Chnannel Catfish now weigh
between 500 g and 1,5 Kg after 15 months of growth,

In the U.S., Channel Catfish do not recch sexual ma%urity

and spawn wuntil 2 to.3 years of nge. The author estimates


http:femna.es

that the Chennel Caifish at Pentecoste are cbout 19 months
0ld, thus, spawning most likely will not begin until ot
least Junc of +this year.

Lilapia hybrids — Ten enrihen ponds arc now in Tilania

o
jo)]

hybrid wproducition, Over 4he piat six months, an estimale
20,000 hybrid fingerlings have heen nrodueed and are now
available for stocking in private ponds or for experimentnl

work,

Brazilian biologista, Osmar Pontencle ana William Bezecrrs,

both working for DNOCS, went;

ot

o Tokyo, Janan to attend +he
world wide FAO +echnieal coafcrcnco on fishery nroducts held
Dec. 4-11, The conference dcalt with the latest develonments
in fishqry products, handling nnad preservation, and processing
in the develoned and develoning countrics., Sessions were
2lso devotcd to Tropieal fish ana aquiaculture, Product

development, marketing, tmining of fishexry technologista,

and Internationnl coopexntion, The conference nresented

poT]

excellent omportunitics 4o view some of Japan's large and rno-
dern fishery industries, make contnreis with other fishery

workcrs’ around the world, and gain much ingight into the

coordination and running of an international confercnce,
All three participants considerecd the conference an invalu-

able exnericnec and reburmed with the newest idens available

in fish nreservation and products for tropicrl zrens,
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. After the FAO conference, the three participants ilew
to Maﬁzia,xPhilippines 40 vigit the USAID/Auburn University
f*sﬁcrieq tgéhpﬁ al assistance project. The mriicipants
were guided by Dr. Rudy Schmittoun, Chief-of-Party for the
Auburn University team, and visited the freshwater rcsearch
at&fion in Munoz, Nueva Eeija, the government fishery labord
fVor and nesec¥ch ponds in Manila, and & number of private
milk fish farms in the Manile carec, The participants were
unable to visit the brackishwater rescareh siiiion in Leganes,
Tloilo beeanse of transportition difficulties. The mriici-
pants were able to view cexiensive conmerc cinl fisheulture
enterprisecs which arc clmos unknown in Bmmzil, This was of

great value, for the Brazilians have scen very little fish-

i

culture outside of Brnzil and it was & chance for them to
sece that given the proper incentive, fish farming ean be
an imporiant and money wmnking business.

A1l in all, the trip was very worthwhile for all con-

cerned and many new contacts were made and new idets brought

‘N

o’
b
Q
~
ct
o
=
s

Particivint Training — Two DNOCS biologisis nre now studyin

for MS degrces in fisheries &t Auburn University. They have
been studying at Auburn for 8 months and appear to be prd-
gresoing well, A third participant trainee wan received on
the Auburn campus in Jamuary and cnrolled in & one year specinl

program which will emphasize fish nutrition., This one yoar
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program will allow the trainee to iniciate & rescarch program
in fi sh\rutrit’on and help train other Brazilions interested
in fish nutritiQn.

A fourth tfﬁinee receeived & 45 4oy intensive course in
fwsh taxonomy under the guidance of the fish taxonomist in
the'Auburn University Pishery Dewiriment.,

The'tralncg 9pcnt 45 days identifying and classifying
Brazilicn sh gent by USAID {to Auburn. He returned to
Brazil with the knowlcedge to classify the fishes found in the
Northeast of Brzzil and Lo act as cura’or of the DNOCS
fisheries muscun,

gamed peprussien te
At presend, & DNOCS biologis®t hasarclivquish - his

normzl duties and is studying English full-time in prepira-
tion to lecave for Auburn University to start siudying for
n MS degree in fisherics, It is hovned that this pirtici-
pant will be able to begin situndying in'June, 1974,

Table 5 shows thce DNOCS personnel that has been traincd

in the U.S. since 1969 and their field of tmmining,

Shori-term Teochniecnl Ansistnnee — With the aid of Aubumm

University, three shori-term vigits were made by fishary

nersonnel to aid the projcet in spceific arcas of interesat,

Dy, Willism Rogers, fish marasitologist, and Dr. Thomrs Lovell,
fish nutritionist, of the Auburn University Pisherics Depart-
ment, snent Novomber 20 to November 27 working with DNOCS

biologistsin their ficlds of interesy oz well ng cvaluciing
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S

DNOCS Biologistas Trained in the United States’

on USAID Participant Trazining Program
i - — a Present R s
Name Drate Local Arca of Study Empl oyee Present Position
Aﬁ&ury B, az Silva Avg. 68 Auburn U, Fisheulturc DNOCS Director.bf Pentecosfe
: Junc 69 Research Station '
Helio A. Rezende Mcelo | Aug. €69 | Auburn U. Limnology DNOCS Dircctor of Limnology
- July 70 ‘ Resernrch
Odilo F. Dourzdo Aug, 69 Aaburm U, Fighery Biology DNOCé Director of Reservoir
July 70 ' Mgt. Progrom
lJoaquim Figueiredo June 73 Avburn T. Fishery Biology-MS. DNOCS In U.S. Studyin
Afonso Augucstd dJune T3 Auburn U. Limnology-MS DNOCS In U.S. Studying-
arbas Studart Gurgel | Mar. 71 | Kansas St.U. | Fish Nutrition DNOCS Administrator of Fresh-
Dec., T1 U.of Seattle| Fish Tcchnology water Fisheries in the
o Northecast :
José Rogerio Taveres tug. 68 | U.of Seattle| Fish Technology |[U.of Ceard Assisgtant Professor-
July 69 Chemistyy
José Valdo Freitas Aug. €8 | U.of seattle| Fish Technology INOCs Director of Fish
July 69 Technology Program
Cincinato Paiva Jan. 74 | Auburn U, Pish Nutrition DNOCS In U.S. Studying
JoZo 0. Chzcon Oct. T3 | Auburn U. Fish Taxononmy DNOCS Fish Taxonomy
g Nov. 73
5 DNOCS Biclogists 45 days Vigited various DNOCS

LT
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the project for Auburn University and giving timely sug-
geationg for the ﬂmprovcmcnt of research efforts,

Dr. Jcck Greenfield, regionnl fishery economist with
the Nat;onal Marine Fisheries Serviee, spent Novembe» 20

to: December 2 working with John Jensen and the DNOCS

-

fisheries economisgt eviluating the economic and busincss
potenticl of commerecinzl fisheuliure in Cenxrd and ciding in
lamning & progr:m that the DNOCS econom* st ean follow %o
evalunte the cconomics and mirketing potential of froshwaler
figh in Cenxé,

All three advisors prescnted lecetures to fishery students
and DNOCS bilologists at the Univernity of Cenrd  in their
specific fields.of interest,

The cuthor fcels that the short-term visits were of
great valuc to the projcet in providing heln in snccific areas
where the author is uneble to provide zasistance and in
bringing new idecs to the »rojecet from an outside source
that is not conmnected dirceily with the px r0ojecet. All thxrce

ivisors are writing »evorts concerning their visits which

3.
(]

1 be combined and mubliched together by Aunburn Univeraity,

This rcport should be available Lo USAID in The near future,

USAID/Bragflic — The author would like to acknowledge the

Finc cooperntion received by USAID/Brasflia in the nast six

month s, The author can not remember one request to Brasflic

-

n the pasgl six months “het has not beaen immediately atlended
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to and fulfilled, Private English langucge lessons for

participant trcinees, secercizrizl haolp for the cuthor,

the trip Yo Japan and Philippines, the shori-term visit

to Auburn University by & DNOCS biologist for fishery

traininé, and & great number of smill requesis for assis-

taﬁbe have cll been aﬁtendea t0., This has &ll mzde the

author's job much easicr as well as strengthcening the pfoject.
The cuthor isg also.extremely nleased by USAID/Brﬂsilia's

attempts Yo continue USAID and Auburn particination in the

projcet beyond the June 1974 terminction date, Visits to

Fortaleza by USAID-Brazil directors and staff, & U,S,Congressmin

(J.Eﬁward Roush(ﬁ'IndiﬁnﬁL and the publicity generated by Brosflin have
all helped to focus aitention on the nroject in Brasil Gs
well &g in the U,S. The author hovnes that these efforts will

be rewarded by cxtending the projce’ beyond Junc, 1074,

Auburn University — The author would &lso like to acknow-

lcdge the dircebion and asaisianee the projcet has recelved
from Auburn, The coordinntion of the wisits by short-term
advigsors, prompt attention Lo requests for matcriéls, and
timely corrcsmondence have all mide the authorts job much
cagier, 'Rccognition should also be given to Auburn's

efforts with AID/Washington in behalf of »rojeet continuation,

The author hopes thait Auburn'sg efforts will be paid off by
an extention of our Contrme’ beyond the termination dnte

this ycor.



DNOCS — Thc zuthor would clso like to acknowledge the
.coopcration and assistance received from the cooperating
governmental ageney, DNOCS. The project has cdvanced greatly
in the nast yecar becruse of DNOCS efforts to build & strong
figher * cs department, The establishment of & scparate
Deﬁértment,of Figherics under the able dircetion of Dr. Adhemar
Brage htis greatly enhanced the planning, organization, and
inter~-deparimentzl communication and morale, DNOCS hts shown
their interest in ficherics by stecdily inerccasing th
finaneicl contribution (Table 6) to the nrojeet, In 1073,
DROCS providcd 800,000,000 Cr to the nrojecet so that additional
regearch ponds could be tuily. DNOCS rcduced thelr contri-

bution to the

e

rojeet in 1974, but still nrovided cnough
moncy to continuc construction OL'& gsmiller selle and
cdcquiitely provide for xuming n reschrch sintion nand laboratory,
Other Brozilion Government cgencics are clso providing finnn-
cinl agsistnnce thesc ageneica nre also pletsed with

progrcss mide by DNOCS in fisheries rescarch. These agenecices
rezlize the future poientinl thni & strong fisherics resecrch
program can have on the develonment of commercicl Tishenliure
enternrises in the Northecoat,

The number one nroblem facing the DNOCS Fishery Depart-
ment at this time is not finnneinl, but & lack of itraincd
biologints te carry oul recsecarch nrogroms and answer the many
inquirices for tcechnical asaistonee, The Depnrziment of Fisherice

is conscious of “he vnroblem nnd is trying Lo remedy the situation,
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YEAR aNocst
1967 50,000, 00
1968  100,000.00
1969  100,000.00
1970  121,000.00
1971  200,000.00
1972  220,000.00
1973  800,000.00
1974  390,000.00
1pe

2Secretaria de CoopcragEo Eccnomica e Téenica Intery

TABLE 6

FUNDS PROVIDED BY GOVERNMENT OF BRAZIL

SUBINZ

204,000.00

200,000.00

200,000, 00

200, 000.00

. 200,000.00

200, 000. 00

200,000.00

Cc

Cr

C

FOR CONVENIO USAID/DNOCS/SUDENE,

rartamento Nacional de Obras contrz as Seeas

3Superintcnﬁéncia d¢o Dersonwolvimento do Wordesie

4$1.00 J.S. = 6 emzciros

1967 - 1974
SUDENE3 TOTAL % DROCS
— 254,000.00 ¢t 19.7
($ 42,333.33 US)
— 300,000.00 C 33.3
(¢ 50,000.00 US)
—_ 300,000.00 Ct 33.3
($ 50,000.00 US)
—_ 321,000.00 Cr 37.7
($ 53,500.00 US)
—_ 400,000.00 Ct 50.0
($ 66,666.66 US) |
* 200,000.00 Ct 620,000.00 Cr 35.5
($103,333.33 US)
225,000.00 ¢¢  1,125,000.00 Ct 71.1
($187,500.00 TS)
300,000.00 Ct 890,000.00 Ct 43.8
($148,333.33 US)
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The Brazilicn Government, &t the highest levels, has closed
off direct hiring by all government agencics complicating
the process greaily, Still, the Fisheries Deprriment has
hired 3 new biologists in the past 6 months by entering into
& Convenio with the State of Cearé.' These three biologists
ere pald in part by the stote and in part by INOCS., After
working under this agreement for a period of n year or two,

they will become permanent employces of DNOCS nnd will be

permancently connected with the resenrch center., Two men
and one womén cre now working and rceciving training in

Q

fishculture and limnolegy respoetively. Thin addcd PCr-
gsonnel now raiges the number of biologists working within
the Convenio to 15,
To further reduce the manvowgr problem and aid in the
training of fishery biologists, the Dennriment of Fircherics
) 8
given to interested fishery situdents in the University of

Cenrd {0 work nart-time in the Convenio, Pisherics students

has arranged through SUDENT, six small scholnrshins to be

in.their last yeor of study will be sclceted o work with

Convenio biologlsts in variouns disciplincs while continuing
their studics when not vworking, This will greatly aid Convenio

gteff while giving sindents much nceded prnctienl ecxnericnce,
Thosc studen®s that show the most potenticl and interest ean
then be hired by DNOCS when direct hiring is rconened in

the future,
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Intemationrl Center for Fishculiure Training — The cuthor

firmly belicves thnt DNOCS now has & sitrong foundation in r
facilitics, trained pcersonnel, and deparimentzl organization
to c¢stlnablish & mueh needed center fov training in aquaculiure,
Dhe Department of TFishcrics has alroady reeeived numerous
inquirics from other Brazilian agencics anad ncwghbor-"g South -
American countrics to provide technical assigtonce and trainin
DNOCS gave individuil training in fisheulturec :nd'related
Algeiplines Lo 15 Brazilian and one foreign biologist in 1973,
With the Convenio's facilitics and nersonncl, an inter-
national center for fishenliture training con casily be estn-
blighed with the aid of USAID nd Aubwrn University. A
program will have to be cstablished with well organized
Lraining programs and defined areas of study. Insterd of

oroviding individucl training nrograms deminding much time

xffort, o single wecll orgn pizod nrogram ean be offercd onca
i year to interested biologists utilizing DNOCS etuff and

[ceilities. It is elonxr that the demnndfox Lralning.ln fish-
nmlture is growingmpid@yin developing South Ameries ond

that the best potentinl sourec for thia training is locnted
vith DNOCS in Fortzleza. There is no betier Lropical
Fishculfture training facility 4o be found in South Ameriea,
Dy ruthor strongl y recommends thnt DNOCS, USAID, and
\luburn do ovcryth-”g within their power to sce that the nlcnnO(

renter for fisheulture training becomes a rchlﬁty.
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Fature Plang

1) Continue with research cetivities ot the Pentecoste
Rescarch Station,
2) Continuc %o writc up results of recscorch cetivities

foxr publicction,

of fisheuliure training in South Amcrica,





