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I. INTRODUCTION ° -

Following = rocquest by the Govermnent of Brazil for tochniocal -
assistance in fisheries, a fishery cngincer (mastor fishorman),
Mr. Robort B.KeDs Loc (UsS.he) was appointed by the Food and Agriculturc
Organization of thie United Nations (FAO) to' this assignment and, aftor
bricfing at tho FAO Rogional Officc in Washington, D.Ce arrived in
Ejcifc in February 1955, Having comploted his acsignnient at tho ond
of January 1957, ho prococded to Rio do Janoiro and then ta FAO Headquarters
in Ronec, to proparo this final roport on his worke :

Undor Supplementary Agrcoment TA 273/8/21 between FAO and the
Govornment of Brazil, the duties. of tho expert woro as follows:

"to advisc and assist the Governnont in carrying out cxperimontal
Ziohirng oporations and to advisc on various types of fishing
craXt and gear that may be used most effectively within the
country. Also to train Brazilian technicions in this fiold".

Pursuant to reports of large concentrations of albacore during
cortain parts of the yoar-in the northeastern region of Brazil, principally
off the coast of the States of Rio Grande do Nortc and Paraiba, and with a
view to.doveloping thesco tuna rosources, the oxpert's work was mainly
confincd to thc northeastorn arecas It is also for this rcason that Mr. Ltcy .
who is a.spcecialist in tuna fishing, was rocruited for this assignmont.
Although a nunber of other States are included in the northeastern group
of Brazil, only thc coastal wators of Pernambuco, Paraiba and Rio Grande do
Nortc which are known to be rich in tuna arc referred to in this roports
the gencral condition of fisheries in this arca is described in Chapter II,
"Gonoral Obscrvations on tho Fisherics of the Northoastern Coast of Brazil."

FAO/5T/11/7464
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IT. GEUERAL OBSERVATIONS ON THE FISHERITS OF THE
‘ NORTHEASTERN COAST OF BRAZIL

Ae Fishing Craft

In tho Statcs of Pornanbuco, Paraiba, and Rio Grande do Norto of
the northeast, thore arc about 9,000 fishormon cngaged in fishinge The
approxinmatc number of fishing craft is 900 canoas, 1,200 janpadas and
300 botes.

This type of craft is used almost cxclusively in the northcaste It
is. a raft nade of liszhtwood callecd "Piuba'", "Peiba" or "Apciba" (Apoiba
tibourbou Tiliaccac) but botter known by the fisherrnen as "pau de jangadas"
Formorly, the jangzdas were called "igarapcba", litorally nmcaning "flat
Or&fta"

The jangada (sce Figure I) is usually made up of six logs held together
by woodenpegs, drivon through the logs at several placos. The averago size

of a scagoing jangada is about 6.1 moters long and 137 ncters at its widost
parte The bow and aftor part of a jangada tend to be a little narrower than
the center and there is also a slight dip fron the sides tc the middles There
ore two' snall benches ncar aft, onc of which is usod by the helmsmane A-
little aft of conter, therc is a stand for sccuring tho fishing lincse

: Tho rudder is a flat wooden picce about 30 centincters wide and 2.1
neters long, with onc ond shaped so that it can be grippede The rudder is
placed in the crack botween the two inncrmost logs, which arc usod for
brooing the rudders There is a mast one third of the way aft of the bow
with g "Bormuda" sail. which is tho only noans of propulsion. The position
of the nast can be changod to difforont anglos by moving .the basc of the
nast to othcer holes in the flat board on which it rostse

" A centor board, 30.5 continctors wide and 122 contimeters long, is
usod as a kocls This protrudcs through the dock and can be rogulated. 4
large stonc oncasod by scvoral stizks ticd togethor is usol as anchox
Skillick). A vioodon spoon for wetting the sail, a large baskeot in which
ﬁ%o gatch.is kopt, a container for feod, a water jug, fish gaff, and the
Tishing lines nakc up the rost of tho cquipnmente

Jansadas arc cceupuratively light in weight and arce able to move
with the slightost broczee The jangada, which is manned by a crow of two
or three called "jangadoiros," roturn from fishing daily and have to bo
beached aftor cach trip, which is dono by pulling it ocut of tho water
onto coconut stumps uscd as rollers in,gotting the jangadas further up
the beachs Sonotimes the fishermen have a difficalt timc beaching their
oraft bocause thcoy often capsize when coming in ovor the surf. Bocausc
thoy tend to gor waterlogged, jangadas arc not suitable for daily trips.
This situation is cspocially truc after tho jansadas have beon used for
sonc timce !

FAO/57/11 /7464
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Thoso craft are mainly used for trap fishing, going as far as 12
iiles offshores - Traps aré sot mainly for lobsters and small tablo fish
in waters 10 to 15 fathoms dcop.

2. Jangada-boto

A jangada-~hote (seo Figure 2) has tho same general charactoristics
of a gangada, cxcopt that it has a hull and dock of planked wood. It wvarios
from to T metoers in leneth, moasuring about 1.5 meters at the widest
parte The craft has a shallow draft and a deck arrangcnent similar to that
of a jangadas. The cost of 2 jangada—botc is about Cr.$18,000.00 . Although
it is supposcdly an inproved version of a jansada, it is not favored by the

fishormon, who scom to have morc confidence in their original janzadase
’ e

. 3. Botes (sailing boats)

Most of the craft cngaged i Suna fishing arc ‘botes (soo Fizurec 6)
which are sailkoa’s generally 6 to 9 meters in length with 1.80 to 243
nmetoers beam propelled by two main triangular sailse Whon trolling for
tuna, only ono seil and a jib is usedes Thérc is a fish hold of 1% to 2=
ton capacity, with a partitioncd section aft for the storage of fishing
equipment and sleoping accommodations for twoe

Tho botes have a fixed deck, making it possible to sail and fish on
the high seas: They arc uscd primarily for handlining and trollinge Where
ico is available, thoy take aboard’10 to 12 blocks (250~300 kge) of icce
The ice is wrapped in ncwspaper, then covered with burlap, canvas or sawduste
The ice lasts about threc deys in the non-insulated holdse. Where the fishermcn
arc unable to obtain ice, the tuna is saltods :

4« QCanocas (canocs)

Cenoas, which use paddies for propulsion, engage mostly in inland
fisherices in the ports. inleis, rivers and estuaricss Their length ranges
from 4 to T meters and the width is about 61 contincterse. Rarecly docs a
c:.102 gc beyond the rcefs, as.it is not vory scawc.thye. Fishing with canoas,
thorefore, is rosirictcd to tho inland waters, usually using ncts for tainhe,
perdinha  and panjuda (sce Appondix A)»

k]

5. ilotorizod - Fishing Craft

Prior to tho expert's arrival in Recifo, there were only two motorizod
oraft engaged in commercial.fishing in the three Statos of Pernambuco, Paraiba
and Rio Grande do Nortce This figurc has since incroascd and there arc now five
boats.
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Tablc L. Motorizod Fishing Craft in Pernambuco and Paraiba

Nane of Vessel Lengthe HoePo Port

s Losto 10 neoters 10 Rcclfe, Pornanbuco
Zuln1ra 11 I 50 : "
Saldanha da nga 18 0 140 . "

wanta Alice - 19 " 120 " "
Almiranto Frederico Vilar 11 " - 50 = " Joao Possoa, Paraiba

. In add tition, the Escola de Pesca de Tamandaro has three motorized
vessclse :

Tenandare I : . - B meters 10 Tamandarc, Pornanbuco
Tanandare IT ; (T 30 4 i
Albacora 10" 30 S %

Bs [Tuna Fishing in the Northeast HATHS

Although thore have beon rcparts that tuna is occasionally caught
in other arcas off the coast of Brazil, commercial tuna fishing is done-
only in the northoast region of Brazils This fishery is carried on by
about 150 to 200 sailing boats called botes varying from 6 to 9 meters

“in longth, norally carrying a crew of three, operating from Paraiba and

Rio Grande do Norte. Iost cf the tuna fishing is ccntercd around Baia
Fornosa, whore tho bulk of the fleet is baseds During the scason botes
totalling ubout a hundrod from as far as Cuig are concontrate in this bay.
Baio Trulcao, Natal and Rio dc Fogo account for th» renainder of the tuna

fishing flcet.

Tuna fishing is carried out on a small scale, eithor by trolling or
handlining, during thc tuns fishing Qeason, from Soptembor ~to Docember only
cach ycare. Occasionally jangadas arc scen in the tuna fishing arca but

4—_.._._.__

thoy arc gradunlly being replaced by botese Trolling for tuna is donc near

. the odge of tLv continentol shelf in 1C]ubS of about 35 fathoms with tenpe-

raturcs of 25 Ce. to 26, 700. The botes fishing for the fresh fish market

luavc in tho norning anl rcturn at night. Othoriisc, salt is taken and thon
tho boats usually romain at 8de for thrce dayse. :

‘During the tuna fishing scasons of 1953 and 1954, a Dbote was ostln vhod,
to have produccd an average scasonal caich of 142 tonse The pro production of tuna
for the two yoars was cstinmated to have been 200 tons annuallye Tho tuna
londings for tho.ycars 1955 and 1956 showod o sharp drop, tho cstinate beirng
only half that of thc previous two ycarse '

FAO/57 /11 /1464
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1« Doscription of trollinz goar uscd by local fishernen

The principal method for catching tuna is by trolling with onc lino
ot o spood of 4 to 5 knots, Two lincs arc uscd but only onc for trolling .- .
at any onc tince. Tho altornate linc is pro~baitod and as soon os & fish
is landed, tho altornate linc is then paid oute o

The length of the trolling lines vaexry from 65 to 100 fathons but
only 35 fathoms is paid out whilc trolling, the linc being marked at this
lcagthe The lines arc hard=laid cotton 3 millincters in diamcter and
usuelly troated with a prescrvative called gupuna, which is oxtracted
froin the bark of tht cupuna trecce The hooks uscd arce Iustald round bent
soa hooks, flattod galvanized oxtrc sirong, nuabers 573, 574 and 575
Tho loader wirc is a 3-stranded 0,9 nillincter stainlcss steol wirc about
60 contimeters in length, which is sccured to the hook with finc brass or
copper wirce Sccurced to the other ond of the loader wirs arc about 3 to
5 motors of whitc cotton linc called curati, usuelly spaller in diancter
than the nain linc, this linc boing ticd to the moin linoce

Bait comnonly uscd for trolling arc pira, asulha, tainha (sco
Appondix A) and the bellics of the tunae Sclaocted fish of 20 continctors
axrc scaled and fillotold and the hook passod through the fillet so that,

G-

- while trolling, tho skin of the fish faces dovm, while the point of tho

hook faces upe The hook is passcd through tho fillet about one third of
the way fron onc end, this smaller portion thon being sccurcd with cotton twirdo-
Yo tho wird loader ncar the Tflattel end of the hook.

Ce Other lethods usad for Fishing

1+ Linhe de fundo (handlining).

Handlining is the nost comnonly used .nethod for fishinge Presont
catches of bottom fish fron the coastal waters indicate that bottom fishing
is not very productive. OCatches brought in by the "Sacldanha da Gana" and
the "Santa Alice", show that the morc productive fishing grounds are located
around the Atol das Rocas and Foernando de Noronha Islande. However, these

ishing grounds cannot bc reached by the small craft, which-are linmited to
fishing 'in coastal wator. ‘ .

2. Currais (fish 4raps)
Fish traps are corxion along the coast of .tho northoaste They are made
with stroight, sclected treo branches and set in about 2 to 3 fathons of

-waters Thesc traps fish sporadically and occasionally good catchos are nade.

Spocies taken by this method are bagre, barbuda, canorin, curina, espada,
fuerajuba, tainha, galo and sargo (sec Appendix 4)e

FAO/5T /11 /1464
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3. Covos (fish pots)

Fishing with covos is nainly done by the johgadase The covos arc sot
and. weighted down in 10 to 12 fathons of wpter and marized by a wooden or

® barboo float attached to the trap with a lerngth of line. The fishermen go

out overy other day with their jangsadas to nake o routino checik of their

covose During the rousgh season or when thoro are strong currents, covos

are often carried away or loste 4 covo (seo figure 5) cosis about Cre
$150400 znd is made of woven strips of cana brava haviig openings of about

——

.3°8 centineters betwoen stripse Thoe entrance to uhe covo is taperod. This

[}

gear catches mainly spiny lobsters (Palinurus sp.) and snall bottom fishes.
Ae Viveiros (fish ponds) EiSh - .

I% is cstinated thot there are about 400 viveiros in the State of
Pernanbuces. The viveiros éupply the markets with large anounts of fresh
fishe During the storny season, they supplement the neager catches brought
in by the small fishing crafte The inmportant species taken from these
viveiros are curina, camorin, tainha, carapeba and pescada (see Appendix A),

Ds Harbors and Facilities

In tho northeast there no Jocking facilitics for fishing boats,
althoush the ports of Rocife, Cabedelo and Natel provide good shelter for
small fishing craft. These craft usually go to the docks. for loading and
unloading but are otherwise anchored or beacheds There are no facilities for.
taking on fuel, wator or ices Fuel is usually bought at sone service station
and carted in barrcls to the vessel and then siphoned or punped into the
vessels! fuel tanks. For water, the fishermen have to carry water in buckets
or barrels to the vesscl. Each of the three ports has large water hoses for
stoaners but, cven if these were usable, thoy are not available tc the
fisheriens” Ice is carried from the entreposto (ice plant with facility for
storage of fish in snall gquantitios up to 4 tons) to the vessel by hand.
Boats usually wait for high tide to take on ice as it is casier to load on
at this tinc (sceo, figures 6 and 7).

The entrepostos, operated by thoe "Caixa de Credito" of the liinistry of
Agriculturc, co not produce enough ice, nor do they have enough refrigeration
gpacc. The ice from the cntreposto is scld to tk. fishornoen at Cre $10.00
per 25 kilograns block but the entreposto in Natal does not produce ice and
the fishoriion thore pay Cre $24.00 per 30 kilograms block oclscwhores °
Storage charge at the cniroposto is Cre $0 30 per kilogran and Cr. $0-T70 per
kilogran elscwhercs. The daily procuction_of the ice plant in Natal is 2
tons, whilc that of the entrcpostcs in Joao Pessoa and Rocife (sce figure 3)
is 25 and 4 tonsy rospectivelye

TA0/57/11/1464



The enirerosto in Jo 0 Pessoa is badly located, isce not readily
accessible t¢ boaise. Although it is located noxt to a river, the rivor
is navigable only with a skilled pilote.

Genorally, when boats require small repeir work dono on the hull,
thoy are beached at high tide and supported with wooden breacese. Work on
the hull is done only at low tide. VWhen major work to thce hull or othor
parts requirc completc dry-docking, a cranc is used to 1lift the vossel out
¢f the water and placo hér on the docks to be braced with block woods

Ee Boatyards : 1

The boatyards in this region are peoorly cquippe“ and gencrally capable
of building only sitall boats. These boatyards engage in the construction
and rcpair of tho wooden parts of the vessele. Thoy arc not ablc to install
ongines, lacging trained personncl to do this. However, a few boats have
had engines insialled, but this was poorly donos In the fishing villagoes,
the craft aro usually built by the fishernen themselves rather than by anyone
prinerily engaged in boat building.

There are threco boatyards in the State of Paraiba cquipped to build
largo boats. The "Estaleiro Camalau" and "Estaleire Adelino Honorlo” are
located in Cobedelo and the "Bstaloiro Joaguin Lima" is in Acate The latter,
which built the "Albacora'", has ton cuployces and soons to bo a fanily entor-

"priscs Tho boatyard is cquipped with a 18 hepe one-cylinder diosel cngine

thet operates two saws, 2 plancrs, and a grindstone by belt drivese Nails
and spikes arc nade fron galvanized rods cut into desired lengths and the
ends arc pounded with a hammer to formn the headse ILunber of uneven thickness
usoed for hull planking and decking is nailed on and later trimmed with an
adzos Tho nethods used arc prinitive and the work is crude.

A boat's botiom part is usually applied with hot tar, although there
are nany craft-using cheap paint which does not rosist the penetration of
teredo worns, necessitating froquont change of Hull plankings. Although
anti-fouling boitort pain% is available, fow of thc fishermon usc ite

In the port of Watel, therc is a navy ¢ dock capable of dry—
docking ‘large vess2ls:. The shore insta 1lat10n lb eéquipped with e nachino,
welding, woodworking, d metal shope

Fs [Fish Production

There are no reliable data on fish production in the northoast. The
only scuxrce of information is the nonthly report on fish catches by each
"Colonic dos pescadores" which is sent to the Inspoctoria Regional de Caga

o Posca- Reports are not turned in ropgularly and the catches roported are
below the actual anounts tekene
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The following table is tho average monthly catch and carnings ostimated
for each type cr craft Lfor 1956 baced on these monthly rcports.

T ala L .
. . '
E ‘

Tablec 2. Avcrag; Kcnthiy Fish Cateh ard Earnings for Each T&pe of,Craf% (1956)

e
fish aro kept in
g

Type of eraf’ Cateh. . HMonthly earnings
Canoa = ; 154 izilograms = 2,071 Cr-S-
Jengada 196 - . : -5
Boto 131 ” 3 5 R

Accordivy to informetion from tho Departamonto Estadual de Estatistica
fish prcducticn and value in Pernambueco for 19 G52/1954 is as follows:

Yoar Cateh 3 O  Value

1952 | 931,098 kilograms 8,537,080 Cred
1953 . 931,175 5 10,046,137 "
1954 1,186,046 " 13,938,299 "

¢- Eish Distrivudion

Most cof. the fimh er.tches are -purchascd by middlemon who soll the fish
to the rotailors in the markets and to the street vendors. A fiscal agont
of the "Czcz ¢ Pes.2" is usually present to check and record the weight

1

of the fish caichecs in ordor to deoterminc the amount to which the "Caixa

do Credito” 3 porsent tax chould bo applicd.

In Rocife, mozt of tho fish catches arc sold in the Sao Josc marketd.
Tho fisheos are cqulhjgr on tables without any ice or refrigeration.
Becguso of this sifuaticn, it is common practico among the fishormon to

ovisceorato tho Tish aftor cabching them.

Fish are sold in tho morning, upy to midday. After the noon hour, the

¢ chillod room uatil tho noxt day. The condition of tho
fish is gencrally cotisfactory, but some fish being marketed aro unfit
for human consvnpiion. Fish ic also sold, unrofrigorated, by the vondors
who go frem heouse ¢ hcuvse, and at the opon fish stalls along the beaches
(soo Figurc .')» At tho.fish stalls, thc viscora and srglc removed from
tho fish are discarded on tho spot O“d lcft thore.

-

Genorally, cnly the inhabitants along the coast have tho opportunity
to buy fweskh Lish. bozo of the fish sold in Reecifo aroc brought by truck,
poorly T““Lu¢' R ice and uL'QUJU, from the fishing villages of Baia Formosa,
Caigara and 3o d¢ Fego of Nio Grande do Iorte. Some Tish aro brought from
Fornandc de¢ Forcnba, 2ithen by plzno o boat: Fish sont to the interior
aro oithor smokcl, salted or dricd: ]

FAOQ/57/11/ 7454
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Laock of cold storage facilitics is onc of the main rcasons for inadoquato
fresh fish distribution to the interior ¢f the northcast. Although thoro is
rail transportation to the interior and roads aro adequate, tho main roascn
for tho inadequato distribution of frosh fish is tho lack of offort to organize
ite .

He The Fishory at Fornondo de Woronha ' :

Tho island. of Fornando de Moronha, covoring an arca of about 22 squarc
kilomoters, is situatod 290 miles north-northecast of Reecifo. Formorly a
penal colony, it is now occupicd by the military and has about 1,000 inhobitants.
The islend has a military govornor who has shown groat intcrest in tho dovelop-
mont of tho islaznd's fishorys Thc fishory on the island has mado rapid strides
within the past yoar. In carly 1956, therc were only two jangadas, throec 6-meter
boats and 24 fishcrmon on the island. This figurc has now bocn incroascd,
bringing tho toftal to 20 jangadas, 4 botcs, and a 19-moter trawler, and about
100 fishermen. Therc are two 11-motcr boats ncar completion in Cabedelo,
Paraiba, which arc to be bought and used by tho island. The amount of fish
sont from the island to the Rocifec markot has increasecd from about 5 tons
por month in early 1956 to 25 tons pcr month at the ond of tho nalendar yoars
Tho landings arc cxpected to be greater in 1957, as tho 19-meter trawler,
"Santa Alice", will be cquipped to do longlining therc shortly. Tho vesscol
arrived in Rocifo in Scptembor 1956.

¢

Ancording to the fishermen on the island, tuna schools arc present 2ll
tho year round. During a trip to the island, tuna schools, accompanicd
by flocks of birds, worc obsorved only thrco miles from shoro. The fishormen
do not go aftor these schools as the fish travel faster than their sailing
erafts Furthermorc, tho fishormon scom tc bao content with bottom fishing
with handlincs, which allow them to catch fish with losseor offort. Occasion-
ally, tuna is takon while trolling to and from thoir fishing grounds and
also with handline, while bottom fishing.

Fish usable for boit, such as sardinha cascuda (sco Appendix A), found
in the bays, aro abundont ond bocause their bechavior is rathor tamc they
can be easily cought with -a cast net. The fish are used as bait for trolling
and handlining.

Fish caught commorcially from Fernando de Foronha arge not vory popular
at prosent on tho meinland markets. Poople in Roeifc, Jozo Peossoa, ond Hatal
havo boeen hospitalized duo to fish poisoning aftcr cating fish from the
island.

L% tho roquost of tho Governor for help with this problem, the oxpert
was able to onlist tho sorviees of Dr, Bezcrra Coutinho of the Laboratorio
Bromatologico, to coxaminc fish spceimons from tho island sont by the Governor.
Theso wero found to bo non-poisonous. However, it must bc noted that

xaninotions wero not made of all the fish scnt to market from tho island.
Furthormorc, cach spocies should be checkod a2ll yoar reund, as it is bolicved
that somo fish arc poisonous only during ccrtain times of the ycar.

FAQ/57/11/ 7464
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I. Goncral Woather Obsorvations
Southeastorly tradc winda prevail throughout the ycar with occasional
interruption of northecasterly cnd castorly windse Theo climatic conditions
are fairly uwniform, with air tempcratures varying from 25.6°C. to 28-929-
Tho annual sca surfacc tomperaturcs recerded vary from 25.00¢, to 27.27C.

Goncrally the rainy scason is from April to July, with fairly stirong
winds ooccurring from lMay to August, sometimes cxtending to mid-Scptombor.
Fishing clmost comcs to a stondstill during the scason when scas arce rough
and winds arc strongs

J. Escola do Pesca de Tomandare

. : :
Tho Bscola dc Posca de Temandarc (Fishory School of Tamandarc) was

established by the Governmont mainly for teaching the profession of fishing

and for »roviding goncral education, priority boing given to the sons of fishormon.

Tho school was inaugurated in August 1954 with an onrollment of 100 studenis.

At proscnt, there are about 130 studonts ranging from 16 to 25 ycars of ago,

with provisions being madce to inercasc the cnrollment. There nrc entrance

examinations, and to qunlify, a boy nmust pass at lcast half of tho cxaminatione.

Thorce arc no tuition fecs and room and board arc provided frece. -The stoff

consists of a dircctor, throc profossors and three mastors for the practical

aspocts of training. The coursc includes scamanship, fishing mothods, and

rolated subjoets. Studonts from the school have participated in theo fishery

operations on the "Albacora" ond scmo havo made a trip on the "Kaiko Maru

Toe 13", :
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III. PISHITC BOATS USEZD FOR DEMONSTRATION FISHING

1., "Tamandarc I"

'The "Tamandarc I" (goo Figure 8), an B8-mocter boat, was the first
vessoel provided bty the Govormment for use by the cxpert. It was powered by
a 10 h.p. "Drotot", onc—cylinder dicsel engine and an emergency gaff-riggoed
main sail and a jib. Sewveral trips worc made ocut to sca but cach timec the
boat roturned to port by sail becausc of engine failure. It was rigged with
two 6.5-mater jib polos but no fishing was over done.

2+ "logte"

The "leste", 2 10-meter boat, was chartorcd for a short period aftor
the unsuccessful fishing attempts with the "Tamandare I." It had a 10 h.pe.
kerosenc ongine with a lateen sail. Since tho engine was nct equipped with a
cooling pump, it was cooled by gravity from a 1ll3-liter barrel sccurcd on

“dock, which had to bo filled cvery ton minutes with buckets of sea watcr.

Two jib'poles wero mounted for trolling but this wvessel also suffercd eongine
broeakdowns, which made fishing impossiblc.

3+ UAlbacora"

.The only wvossol on which fishing was actually donc was the "Albacora'
built fer the Fishory School of Tamandarc. The vessel was contructoed of
wood by the Joaguim Lima boatyard in fc2l,Paraiba started in October 1953,
it was completed in 1955.

The "Albacora™ (sce Figurc 9 and Illustration 1), 11.45 meters long,
with a 3.6C-moter beam and a draft of 1.25 meters. The main enginc is a
30-h.p. Hanscatischc loteron Gescllshaft (HMG) 2-cylinder - 2-stroke cycle
diesel ongino. Tho auxiliary is an 1 KW dynamo driven by a 3 h.p. gasolino
ongine. Thore arc four fucl tanks with a total capacity of 920 liters

_ which give the vesscl a cruising rango of 688 miles at 4.5 knots. Tho

original plans called for only two 150-liters fuel tanks.

A fresh wator tank of 344 liters was sccurcd on deck. For propulsion,
it was also cquipwped vith a gaff-rigged main sail and a jib. Although the
vessel was designod to make 8 knots, under favorable conditions and with the
use of sails, thoe maximum speed obtained was H knots.

The fish hold had a 3-ton loading capacity, being insulated with
1l.5-centimeter corks A secticon cof the fish hold was partitioncd off to
make 2 live bait wells, also usable for storing fish. During longlining,
the wolls werc usod as storago space for the .glass floats. Bach bait woll,
with its interior pointed whito, had an opening on deck which was cncasod
with a coamning 30 contimctors in height to provent slopping of the wator
while under way (tcc "igure 13). Just above déck leovel was a T.6-centimetors
outlet and pipce from the side of the coaming which led ovérboard. Bach tank
had a capacity of 1,060 liters of sca water which was circulated by o :
5.1-contimcter pump driven by a 1% h.p. gasoline engino. The pump could also
be driven with V~boelts by the power take—off of the main engine. Wator was
pumped at the rate of 95 to 190 liters per minuto, depending on the mochanical
condition of thoe pump ond the speed of the main ongine while undor way.
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For longlining, the "Albacora" was cquippcd with a net gurdy
(sco fisurc 10), provided by FAO, which is driven by the power take=off
of the main cngince For pole fishing, it was equipped with four rcmovable
fishing racks mountcd on her port quarters In addition, thore wore also
a 20~centimeter magnotic compass, chronomoter, soxtant, and a 6 Ve Bendix
Depth Reeorder of T5-fathom (137 u) range (also provided by Fi0),

When first built, the "Albacora" had accommodations for only two
but latcer, an addition to the pilot house incrcascd this figurc to five.

£IMT\LI\TEN0AT
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IV, FISHING MUTHODS DEMONSTRATED BY EXPERT

Three differcnt nocthods of fishing fer tuna were usced on tho
"Mbacora", nancly, multiple trolling, tunn longlining and pole and line
fishing (sce illustraticns 2y O35 4 and 5). o

1. Multiple trclling (ccrso)

The jig poles wore of rounded woeod cut to T.5-metor longth. The
baso wes T.6 contimoters which teperced to 5 centineters ot the point of
the pole. The basc of the pole was fastened to¢ a nount which allowed the
pcle to move vertically and also to revclve in a herizontal pesition. The
poles wore nounted tc the rails of tlhc beat, supported by guy lines fron
the mast and lines from the buw ¢f tho shig. When trolling, the pcles .

" were lowered tc a pesition ferming a 20° angle with the surface cf the

water. When not in use, the pcles werc sceured in a vortical position
to the mast.

The trolling lines used are Nc, 96 hard-laid cctton twine, 3 milli-

" meters in diancter. Strcng rubber shock absorbers were uscd on cach
(<] ”

trolling linc tc reducc the initial inpact of the fish strike.,  Abscrboers
were secured tc cne end of cach line and a slack of 38 centinetors of

line was left tc allow for the stretch of the rubber. Swivel attachmonts_
were spliced tc the lowor end of the lines with Nos. 14 and 18 stainloss
steel leader wires of 1,2 neters in length attached to the swivel. The
various. types c¢f jigs usecd were whalebone jigs, plastic head=feathereod
Jigs, and chromo-plated metzl head-foathored jigse A No. 40 cr 50 double
hcok wasg nade fast to the leader wirg, - : .

Six lines spaced 3 motors apart were usod during trclling cucrations.
The seventh linc was sccured to tho stern of the vesscl. The cutboard
lines wore 35 fathoms, center lines 30 fathems, and the inboard lines 25
fathons in length. This arrangerent nade it possible for thoe differcnt
lines tc be houled in withcut tangling with tho cthors. Lines were
attached tc the outbeard and center lines a short distance aft of the jig
poles to facilitate retrieving the trolling lines.

Most of the fish caught were taken while the vesscl was dcing a
speed of 4.5 knots. Very fow fish were taken at reducod speeds, indicating
that tho spoed of tho vessel wes an importnnt factor whon trolling.,
Althcugh trolling during the scascn was carried out frem 06.00 to 17.00

‘hours, tuna was best taken in the norning between 06,00 to 09,00 and botween
’ { W8

15.00-17.00 in the afternoon. Big-eyod tuna, 2 to 6 kilograms, was the
kind and size cof tuna which nmade up nest of tho catch, Snall aoounts of
skipjacks and frigatc mackerel were alsc takon. During the incidental
trolling to and from the fishing grounds, vory fow fish wore taken. Of
the varicus artificial lurcs tried, best rosults were c¢btained with the
plastic fonthored jigs.

Trolling below the surface with "Stin" poaravancs was tried but not
& singlc fish was taken during the course of the experinent. It was
observed that therc was heavy tonsion on the linos at a spoed of 4.5
kncts,. Slowcr spceds were tried but the lures did net react at the
roduced spoeds.
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2, Tuna longlining

The longline method is presently the best known rethod for catching.
subsurface tunas and spearfishes. This method has been highly devcloped

~ by tho Jazancsc. The longline gear is designod tc catch the doep swirming

fishes by means of 2 series of baitcd hcoks placed below the surface of

the watcr. This kind cof fishing cmploys one lcng drifting rmain line, sup-
ported at intervals by lines attached to floats, with a series of fishing
lineos attached to the main line. The longlince gear is made up cf units
referred to as "baskets" so called beoause it was criginally stored in
split bamboo baskets. :

Longlining was the ncst succcesful methed of taking tuna enployed
by tho "ilbacera". Thirty-ninc scts averaging 20 baskets fishing 120
hocks rer sct tock a total of 9,850 kilcgrams of fish, 35 percent of which

werc tunaos.

2) De~sription of goa (sce illustrations 3 and 4)

The follcwing is a descripticn of the gear obtained from Japan by FAO.

Hainlinc. The lines wore extra hard-laid cottcn twine 6 millinoters
in dlﬂ*ete ’ r‘"cl hed been soaked in tar. Bach basket contained 14 main
line sections ach 12— fathons long with 30-centineter eye splices on

both ends cf ouch 1enfth, " Thus, one basket contained a total of 175
fathons of rainlirc, . ;

Branchl’ "Although there were 13 branchline attachments tc a
bavket, oniy 6 1rﬂnch11nus wore uscd, so that the hocks were spaced twice as
far aperts 1.0, 25 fathons or 45 netors. -

The branchline cénsisted ¢f six pieces: s

i) A 5-fathon or 9-meter length of 6 millimeters hard—laid cotton
“wing with a mathew walker knct on one ond and an eye splice
through the ring of a swivel on the other.

ii) A "No. 10 brass swivel".

iii) A-5-nillimeter hard-laid cotton twine with an over=all length of
60 contimeters passed twice through the ring of the swivel and
seized ndar the ring with a Nc, 6 crtton line. The two ends
wore gdcurced with o wall knct. This short length is used in
melking a double sheet bend on the eye of the sekiyoma.

iv) A sekiyana, which is a No. 27,3:;3,1.5—millimeter galvanized
stocel wire, arcund whiel is tightly and closely woeund e Nco 6
ccthon twﬂno, provides a guod gripping surface. 1 o I
naters in length with a T.5~contincter eye at cach end and

is also treated with tor. The scekiyama being rigid, provents
ike lower sccticn of the branchline frcecm fouling wheon a fish is
hociked, #nd thus reduccs the visibility cf tho brenchline necar
the hook,
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v) 4 leader wire is a 1,8-meter length of No.27, 3 x 3 galvanized
stecel wirc. At one end of the wirec is a 7.5= contimeter cye
‘which ie wraoppod with Ilo.6 cotton-twine to minimizo the wcar
of tho sckiyaaa. A hook is scecurcd to the other end of the
wire leader,

vi) A hook is madc of tempercd steel 5 millimetors in diamctor.
The size uscd was 3.8 sun, which is cquivalent to an 8/0 tuna
hock.

Floatline. The floatline is 10 fathoms or 18 meteys Long with a
30~centimoter loop at one cnd and a mathew walker knot at tho other. The
loop end is attached to the main lince and the knotted end %o a loop on tho
butt of a bamboo polec. .

Poles with flass. Pcles with flags arc attached to the floats to
facilitate locating the goar and to mark the joining of the baskets. The
bamboo poles are about 4 moters in length, having a diamcter of 3 contimctors
at tho butt and a diemcior of 1.2 contimcters at the tip. A glass flat
is sccurcd to the pole about two fifths of the way up from the butt of the
pole. A 23 x 30-contimotor roctangular orange or white flag is sccured
to the upper ond. Oranse flags, which arc ocasier to locate during tho day,
than white flags, worc uscd. However,the white flags arc casier to spot
whon rotriceving the geoar at night.

At a point on the pole slightly above where the float is securad,

a length of rubber strip is wound and sccured, to protecct the pole from
chafing on the glass floot. At the basc of the . poloy, a 15 centimeter loop
of 6-millimeter manila repe is fastened for the purpecse of attaching the
upper end of the floatlinc. :

Floats. The floats were 30-centimetor glass balls wrapped in
heavy netting. A 15-centimeter loop on the float is made with threc
strands of 6-millimcter. cotton twine for attachment to the pole. y
Two picces of piuba 10 = 70 centimetors ticd together (sce Figurc 18) wore
usod in placc of tho glass float and found tc bo satisfactory.

b) Longline bait. The bait used for longlining were sardinha

verdadeira (Sardinelia aurita), sardinha lage (Opisthonoma oglinum),
sardinha cascuda E&a&g aula plgggqiﬁi, voixc voador (Cypsilurus sp.) and
millets (Mugil sp.}. Tho fish werc usced salted but may also be used

frosh if thorc is somo way to kceep them frozen until rcady for use. Salted
bait does not spoil rapidly and may be uscd over again. The most
gatisfactory bait was tho gordinho verdadeira from Rio do Janoiro. Bait

caught locally wore also used with good rcsults.

c) Assembling the haskot. Prior to setting, the mainlinc scetions
and branchlincs arc joincd and the géar is coiled, first the mainline scction
then the bronchline, altoranating in this scquonco until thero arc sovdn
mainline suctions and six branchlinces asscmbled. The branchlines ara sct
g0 that tho hocks are nlaced onc above the other, to facilitate baiting.
The: floatline is attached to the mainline and sct on top of the basket.
The ond of tho mainlinc at the bottom of the baskot is sut freoly on tho top
of the coiled. gear to facilitato joining to the next basket. .

The coilod gear is then sccuroed in a "skid.™ Tho "skid" was made
up of 6~millimcter monila ropo. Two longths of rope 1% meters long is
usod in making this simple "skid." On¢ length is propared with a 10=~conti-

mmdamn s AwTdan st Sha omdae and o the athar loansth sorved at both onds.
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The split bamboo boskets in which thoe coiled gear would ordinarily
have been placed, werce found to be bulky 2nd occupicd tos much deck spacc.
They were first replaccd by canvas skids which wero cut in the shapo of on
oquilateral triangle, but they were lator roplacod.by the repe skid vhich
proved to be simpler and mocre cconcmicals

d) Sctting tho oar. For sctting the gear a table or chute is
gonerally uscd (seoc Fizure 19).. On the "albacora" the sotting table was
60 x 150 centimeters, vith one ond sceurcd to the rail and the other end
supportad by two sturdy lcgs with braccse. Tho teblc was located just
forward of midshipe : k.

The baskets are placod on the table, in ordor, and the skids
romovode The hooks arc pulled out from thoir positions with o small gaff
and prcbaited, the bait being hooked through the top of the hoad. The
floatline and float arc attachod to the flag polc.

Whon sctting the gear, the boat travellcd at a spoed of 4.5 knotse.
It was stccrod in a straight coursc with wind and soa about 20° off tho
port quartcres The scitting proccdurc may diffor from boat to boat depending
on tho side from which the gear ic hauled in. The float assombly is pitchod
overboard, followcd by thc mainlinc scction and the beited branchline. The
first basket is attached to the sccond by joining the meinlince at. the
bottom of the first to the mainline on the top of the socond basket. This
opcration is roponted until the last basket, which is the same as tho othoers,
except thot it has two floatlines, the last floatline supporting the cond of
the gear. - :

- On tho "Albacora" thc gear was sct at daybrecak at about 0515 hours,
taking about 50 minutos to sct 28 baskects. Tho gear is patrolled from time
to time to chcck and sce if eny fish has been hookedj & surc sign is when

.a float bobs up and downs

o) Houling the geocare Five to six hours aftor sotting is allowed
before retrioving the geare On the "Albacora" this operation usually
commenced at about middey ond, depending on the catch and condition of
%ho goar, was finishod in ebout four hours. However, the work did not
cnd thon, as the catch had to be iced. :

A linc and net gurdy (figure 10) sont by FAO was uscd for hauling
in .the linc (sco figurc 20), but before its arrival the hauling was donc
by hand. The gurdy was driven by tho powor take—off of the main onginc
by mecons of two Ve~bcltse A simple clutch was mountcd and oporated by a
hand lover..

To retricve the goar, the boat pullsup to the ond flag and with the boat

hook, tho floet assombly is brought on boarde Tho rTloatlinc is dotachod
from the polec and passod through the fairlcad and around the shoave of

-the haulere The moinline passing through the houlor is pulled and coilcd

by hand. Tho mon near tho bulwerk coils the branchlino as it comosg in

and passos the coilcd lince to the man who is asscombling the gear. He docs
the same with, the floatlinese While tho gear is being hauled in, it is
also being asscmbled for the next day's fishinge
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f) Use of bathy thermograph

A bathy thermograph (sce Figurcs 16 ~nd 17) with 330 meters of 3~
millimcter stainlcss stcel wirc was supplicd by FAO and usced by the oxperts
Uoter tomporaturcs dowm to about 140 moters werc rocorded daily on longline
trips, a8 soa tcmperaturcs arc belicved to be of importance in longline

ishinge With the information on tomperature at the differcent depths, . tho
flShlﬂg goor can be cdjusted to fish in tyrzcrLturuu Core fevorwblc for -tuna.
Surfoce temperatures recorded varicd from 25.0° Ce to 27 - Cs; thermoclinc
depths from 33 metors to 94 mcters.

g) Species taken by longlining

The catchﬂs made by longlining consisted of o
gpoarflshus and other polagic fishcs as follows:

v variety of tunas,

. Tablec 4e Specics of fish taken by tung longlining

English

Yeollowfin tuna

Bragilian (Loczl)

Albacors de Lage

ﬁebthunnus S e

Big—cyecd tuna Abacora : Parathunnus spe
Albocore - Albacora Cachorra Germo alalunga
¥Bluefin Atum . Thunnus thynnus
Skipjack Bonitg de Barrige Riscada Katsuwonus pclamis
HMarlin Agulhﬂo Makairs spe

Sailfish Agulhﬂo Bandeira Istiophorus amoricanus
Swordfish Bspadarte . Xiphias gladius
Dolphin Dourado Coryphacna hippurus
Wehoo Covaolo Alpinm © Aconthocybium solondri
Borrecuda Bicuda Sphyracna spe

3. Polo and line (or live~bait) fishing

, Polo fishing similor to the method uscd on the West Coast. of the United
States was carricd oute Although therc arc not sufficiont data to fully asscss.
tho potentielitics of fishing by this method, it looks promising. Thc tuna
recacted to chumming ond some fish worc token by this method on the "Albacora.
The catchos werc not significant duc to the vosscl's slow spooed, the relatively
small belt wells and the incxperience of the fisheormon with this method. On
onc occasion, the school was frightencd off when one of the fishermen dragged
.the tip of his pole in the water, cnd ~nother time the bait supply was depleted
before the school could be reoally fishods :

The best time for pole fishing is betwoon the months of Septembor to
December, whon thoe schooling fish appear ncar thoe coastal waters « This
method could also be cmploycd during tho scasonal fishing at Fernando de
Noronha, Atol das Rocas and at the banks locatod about 60 miles north of Rio
Grondo do Nortc. : :

% Tekcen by the Kaiko Moru Nosl13 on Docomber 23, 1956 -~ Latitude 0°36'. North
. Longitudo 30°. 35! Veste

Yollowfin tuna.tokon by longline weighed between 58.to 95 kllOﬂrﬁms,
tuna tokon ncor Atol das Rocas werc smaller in sizo averaging, 25 kilograms.
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Tho tuna schools nrc vencrally fast-moving, and fo. this roason. .
a fast and mancuverabls boat is required to get near cnough to chum and
fish the schools. The schools obscrved in the arca arc estimated at about
2 to 4 tons of small big-cycd tuna, 2 to 6 kilograms in sizce Skipjacks
arc olso found emongst thesc schools (sec Figuros 21 and 22). The ‘bost
time of day to cncountcr thesc schools was in tho carly morning and late
oftornoone Yellowfin tuna, of about 20 to 40 kilogroms in size, werc sgon in
thz aroa of Fernando dc Noronhae Thoe fishermen rcport that this size
ycllowfin arc somctimes taken by handlinc ncar the island.

Tuna schools may be found in several weyse. Usually they arce detedtod
by flocks of birds hovering ncar the surface of the water. The prescnce of
fish is indicatod by the continuous diving of the birds to foede A pair of
binoculars is helpful whon locating tuna by this methods In smooth scas, the
prescence of "brecozing" schools is indicated by what appcars to be a tide rip
on the surfacce Other ways of finding schools is by "jumpers," which are
tunas jumping at the surfaceo, and by fish strikes on the trolling linocse

When a school of fish has bocen sighted, the vessel approaches the
school near cnough to chume Tho vessel is slowed dovm and the chummer
begins throwing the live bait overboard, using a dip net about 30 centimotors
in diamcter to scoop the bait from the tanke. Whon the fish bogins to take
the chum, handfuls of bait arc rapidly thrown in the water to bring thc school -
closer to the vosscle The vesscl is stopped as soon as tho fish begin to brealk
watore Tho fishormen move into their fish racks (sece Figures 14 and 15) with
thoir poles gnd. fishing beginse The jigs arc moved on the surface of e, -
water in a figure 8 pattecrn and occasionally splash water with the tips of.
their poles while in motione When o fish takes the hook, the butt of the pole
is quickly placed in the built=in U-shaped groove of the fish pad ticd around
the fishermen's waist, and with a pull the fish is 1lifted out of tho water

-and swung onto the boats With proper control, the fish can bec shaken off tho

hook whilc being flung in the air over tho shoulders. Becoauso of the barbless

hook used in this copcration, it is nccessary to kcep the line taut when .o fish

strikes, otherwisc the fish can shaoke itsolf looso from tho hook with the lcast
amount of slacke '

a) Description of polc fishing gear (soc illustration 5)

Sclectcd bamboo poles andothur accessory gear which were used for this
method of fishing werc obtained by FAO from Californiaes Bamboos werce also found
locally and proved to bg of ‘zood guality. The polcs worc cut 3.4 motors long,
with a basc of about 4 contimetors and o tip of about 2 contimeters in diamctor.
A small loop mado with 6-millimeteor cotton twine is sceurcd to the small cnd
of the poloe A S-millimctor hard-laid cotton twine 24 moters long is sccurcd
to this loop with o swiveled attachment spliced to the ond of the lince Two
short lengths.of stoinloss stecl wire are joinad to cach other by loops made
at onc cnd of cach lcongthse One ond of this two-picec wire is thon attachoed to
the swivol with a loop and tho othor is sccurced to the hooke A barbless hook
inserted in a brass tube with lcad was uscd. Jhite solcectod foathors are sccurcd
to tho shank to partially obscure the hook and to give the jig o more roalistic
appoarancos  Dried dolphin (ggyrado) fish skin is. Pastencd at - tho indonted load
part of the tubc to form a protcetivo covering ovor the featherse
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b) Bait fishing

Duc to the strong running tido, tho catching of beit was donc at cithor
high or low tidese Tho best rosults worc obtaincd during low tide whon the
boit fish would school togoethor, whercas, at high tide, thoy appcarod to be
videly scattercde During calm days, bait schools can be scen "broozing" on
tho. surfaccs :

Bait fishing was donc with & jongada powercd by o 4 hepe Ponta
outboard motor supplicd by FAOe. Lator o 4.5~motor skiff was made, having a
partitioned compartmeont, with the bottom porforated and screccned to storo
the bait for tronsfor to the live bait wells on the "Albacora'.

The roesult of -the baiting operation performed by tho "Albacora"
indicatcs that thore is only a moderate supply of bait in the ports, inlects,
ard cstuarics between Recifc and Natals The scarcity of bait can be
attributed to the fact that the smaller fishing craft constantly drag the
boaches and inlots with their boach soincs (mangotos)e.

The knovm baiting grounds arc Rceifc, Cabedelo, Itapossuma and
Fatals The most productive baiting arca was in the port of Recifce
During a short pcriod spent on Fornando dec Noronha, an abundant supply
of sardinsh ggscuda was obscrved; howevor, carc must be token not to
ovorfish the population. It is now being caught by the local fishcrmen
for local markectse Being a fifth class fish, it has 1littlo commorcial wvaluo
onc would be far morc valuablo if utilizeld as bait.

It socems probablc that the bait resources of the region could support
a smell flcet of bait boatse :

Tho beach scine first uscd by the oxport for catching bait was made
by tho Fishory School of Tamendarc (sce Figurc 11)e The net was 60 fathoms
long with a depth of 5 fathoms at the sack and 2% fathoms at the wings. The
wings were of Noe9 cotton twine Teb~contimoter streched mesh, the throat of
Nos 6 cotton twine 3.8-ccntimcter streched mesh and the sack of No.6 cotton
twine 1e9-contimeter stretched mesh. The lattor strip was tho smallest
mesh size that could be obtained at the time the net was constructed.

: The above met, however, wes not satisfactory for catching live bait as
the fish werc small and had thoe tendency to gille Later a 30-fathom not
(mnngote) with o 13 centimeter mesh of Noe 6 and 9 cotton twine was madoe
Tlic ontire not was Lond-knitted and took ncarly 6 (six) mounths to complctce
The wings were 3 meteors and the sack 6 meters in depth. Tho root »f a treo
(pand) cut into scections wogs used for ccrks to suppert tho net. -Lengths of
rope 40 fathoms long were attochod to the wings to incrense the.fishing arca.

FAO/57/11 /7464
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Tho common bait found in the northeast arc the sardinha lago,

sardinha cascuda, manjuba, arenguc and pititinga (sce Appondix A and
Figurc 12). :

The sardinha lage. (Opisthoncma oglinum), o hardy bait is characterized
by black spots” on its green backe The sides are silvory and flat in shapoe.
The smaller sizes (7% to 10 obntlmoters), were usod as live bait for pole
fishing and the laorgor sizes (15 to 18 contimeters), for longlinings This
specice can be kept in a bait well for as long as cight days, or perhaps longer.
Tho fish can be caught with & beach scine during the day, as well as at-
night, as they tend to concentratc arcund the night light.

Whon using sardinha lage as chum, it acts very wild and has a tendoncy
to "sound." It is thercforec nccessary to minimize its active movements and
weaken them by GXPOudTu to the air momentarily or by bumplnGr the scoop nct
of bait agninst tho coaming of the bait woll.

This fish is theo most abundant spccligs guiteble as bait found in the
ports, inlects, and cstuarics of the northoast.

The sardinha cascude (Horenmule clupcola) is relatively hardy end
can be kept in a bait woll for somo timee Tho distinctive featurcs of
this fisk arc the largc cyos and silvory body with large scalos. The
fish renged from 5 to 15 ceontinmcters in longthe Large quantities of this
opecics can be found in the bays of Fernando de Neronhe islande In Baia
do Sucstoe, as much as 15 kilograms worc caught in onc cttempt with a cast

net (tarruf ) of 3 moter diemotor, 4u moters from tho shore in a 1-metor

dopth of water. Becousc of the nunmcrous coral heads in this bay, a bait
skiff or rccciver is nccossary to transport the bait to tho vossel outside
the baye This spocics is also found in small quantitics in tho ports and
inleots of the northeast coast. 535

Whon uscd as chum for tuna, the rcaction of sardinha cascuda is
similar to that of the sardinhs logoe The larger sizes (15 cm) worc used
for longlining.

The manjuba (Anchoviclla, Anchoa, Anchovia sppe) is found in fai®r
quentitics, cnd with proper carc can be kept in a bait woll for some timece.
Unlike the serdinha, it is less active =nd is a good bait for pole fishinge.
It can be identificd by the wide silver tripe running longthwisc on cach
sido of thoc body. This bait was romoved from the bait not to the bait wolls
with o bucket partially fillod with wator, bocausc of its fragilitye. Sizos
rangcd from 4 t0 13 contimeters. -

The arcncuc (Anchoviclla, Anchoa spps) is a small, delicate, transluccnt
fish with a silver stripe on cach side of the body. This fish was found
to be from 3 to 65 contimoters longe. Thoy had to bo handled with oven greatcr
ocare than tho panjubn and becauso thoy are not hordy, it is nccoes uary to usc
thom a day or two aftor theoy have bocn cought.
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When usod as chui for tuna, the bait tonds to swim lazily on tho
surfacc of thc wator ncar the vesscl and was found to be very suitable for
tune, ranging fron 2 to 6 kilograms.

This bait can be cought only with fine mcshed ncts, cither the beach
g ¥ L]

" typc or 1lift ncts, at night. Sizcablc quantitics of arenque were found

milling arcund thc night light in Rocifc and Natal.

The Pititinga (Fome Bngraulidac) is o hardy bait, round and. slender
in shape with a silver band on cach side of the bodys The cdge of the
$2il has a slight tint of rcde Like the arcngue it tends to remain on tho
surface of the water end close to the vesscl when used as chume It could
bo kopt in the bait well for at least six days. This bait, however, was
found in small quantitios.only.
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V. JAPANESE TUNA FISHING OFF THE BRAZILIAN COAST
® .

In early 1956, representatives from Jopan came to Recife for the

qurpose of establishing a fishing industry. The rcesult of the visit was the

rrival of the 352-ton Japancse longline vessel, the "Kaiko Maru No, 13"
with a crew of 31 men, in mid-July 1956. This vessel is 38 meters long, of
stoel construction and powercd by a 650 h.p. diesel cngine with two auxiliarics
100 and 75 h.p. rcspectively. The refrigerated fish hold is 412 cubic metcrsy
fishing equipnent included two line houlcrs (onc a spare) and 400 baskets of
longline gear. On hor first trip the "Kaiko Maru" arrived in Recife with 150
tong of frozcn filleted and cviscerated fish caught in 26 days of fishing in the
Atlantic off the lurthcrsthp coast of Brazil, The following table lists the
first irip's catch.

TABLE 5. Ligin Spceics of Flsh t\th by tho "Kriko Maruiﬂb.13"f— First Trip

Species No. ‘of £ish Perccntage of catch
Yellowfin tuna 24467 . T17.2
- Albacora 570 17.9
: Big-cyed tuna 55 a7
Marlin 92 2.9
™ Swordfish o . I5

- 1.bl

3193 100

The best catch was taken at latitude 03° 04! Horth, longitude 39° 41'
Vicst, where 328 ygllouLln, 63 albacore, 2 big-cyed, 6 marlin and 3 swordfish
were taken in one day, giving an average. of 23 fish per 100 hooks.

From 29 July to 31 August, the cxpert wont on a longline fishing trip
on the "Kaiko Maru No. 13" (sccond trip) with four Brazilians, throe of them
crow mombors of tho "Albacora" ond the fourth a student from the Escola de
Pcseco de Tamandare. The total catch, after 25 days of fishing time, was 160
tong of fillcted and cvisccrated fish., The following table lists the second
trip's catch: i

(TABLE 6 Composition of Catch tnken by the "Kniko Moru No,13" = Scgeone_ Trip

Speeies g No. of fish Porcontage of catch
Yellowfin tuna 3,005 87.4
AXvacora 207 6.0
Big-cycd tuna 30 9
.9 Marlin 193 Bie b
Swordfish - 5 1
. 3,440 ; 100

e

TABLE 7 Dates and Location of Best Ca tchoo takon by the "Kaiko Maru No.i3"
g Second Trip

No.. of Fiah

Date Position per 100 hooks
11 August Lntmm 05° 14! ‘Qorth - Lonffl'bud\_ 40° 28" Wost 19.8
15 August Obo g - 4()0 59t m 5.5
20 August # Q5% A5 e Y 41° 05 v 2447
21 August o 05° 17" e " it L 23.5
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The catghes of the "Kaiko liaru" were sold to the fish markets in
Recife and Joao Pessoa. The ccnsury.ticn of large fresh fish in thoso
ports incrcased from 1 ton per day fron tho catches of tho "Albacora
to nearly 15 tcns por day from the "Kaiko Maru"., ~Tho large supply
of tuna and spearfishes resultcd -in a-nmarkod drop in the prico vf tuna,
fren Cr. $50,00 to Cr. $30,00 per kilo tc¢ tho consumer, The "Kaiko Maru
No., 13" was able to rake four trips 1n six months, bringing in a total
of 650 tcns cf fish,

"

TABLE 8 Sumnary of Data for the "Kaiko Maru" First Two Trips

Trip No.l Pnim Ne?2

Avorago No. of baskcts fished per day © 318.7 305.6
Average No, of hcooks fished per day 13595 1,310

Average No. of fish caught per day 122.8 137.7
No. of fish por 100 hooks Tl 10.5

The following are the prices fixed by the COAP (CO"ﬁlssaO de
Abastecimento e Pregos ) on the "Kaikc Maru" fish.

TABLE © DFish Prices for the "Kaiko Maru" Catch

"State o - Vesscl's share - Retail price
per kiloegran * in Or. §
inh Cr. $ :
Fillets 23,00 30,00
Eviscerated 21,00 25.00
Round 19.00 22.00

TABLE 10 Taxes Impcsed on the "Kaiko Maru" Catch
(Based on Cr.$20.00 per kilcgram)

Tax por kilcgran Amount
Caixa de Credito 3 percent Cr.$ 0.60
Taxa Bromotclogico % it 0.30
Vendas e Consignacoes 5 3/4 2 P
Inposto de Entrada a Prefectura 2 W 0.10
10 3/4 " O ORed Budd

On 18 December 1956, the "Sagami Maru", a 56-metor Japanese lengline
vessel of 700 tons, arrived in Recife with 230 tons of fish. The vessel

is of steel constructicn, powercd by 2 1,250 h.p. diesel cngine capable

of making 12 knots and nanned by a crow cf 104 The captain reported that
40 percont of'ﬂu:cwtch was albaccre (Gernmo nla lan»e), caught arcund
Latitude 05° 17' South and Lengitude 259 47! Wost,. A fow bluefins wore
also taken in the aren, Part of the catclh was unloaded in Recife and

the remainder in Salvador, Bzhia. It is rcported that at least two

nore longlincrsarc duo to arrive in Reecifec in ocarly 1957.

FAO/57/11/7464
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VI. CURREIIT PROGRESS ON TUNA FISHIIG DEVELOPMENT

Thore has becen a great deal of intercst in longlining. The
"Enpresa de Pesca do Paraiba", a reccntly foermed organization,  which
has an ll-meter bcat, is now carrying cut this typo of fishing., With
cquiprment purchased locally and scriec on lcen from FAO, 20 baskcts of
longline gear werc nadce up. A crew neober of the "Albacora'" who was
traincd by the FAO cxpert has joined the group and instructod thon as
to how tc make up the goar.

The Governcr ¢f Fernando de Nocrcnha is planning tc use the 19=-metor
trawler "Santa Alice",-for longlining. Lines, floats and hooks woro
ordered from Rio- and Sao Paulo and the trained ccunterparts of the,
expert will supervise the ccnstruction of the gear.

Some_artificial lures weore provided tc the fishermen for trial in
Baia Traicao, Baia Fcrrmosa, Natal and Rio de Fogo. The reports received
wore favourdable and there were requests fer nore.

The "Rubi" canncry cf Ric de Jancirc was interosted in canning tuna. -
They askod fcrand rececived scme albacore (Gcrmc alalunra) from the export,
which they used for trial canning. The pack proved to be quite gcod.
There is a possibility that the company will cstablish a cannery in the
northecast if the production of tuna incroasecs.

FAO/57/11/71464




VII., CCNCLUSICNS

1, Too ruch time is lost by the fishermen because of lack of cr inadequato
harbor facilitics and installaticns fcr small'fishing crafte.

2 Most Pf the botes in the northeast are suitable fer meochanization,
Inboard cngincs 10 to 12 hep., produced nationally in Brazil cculd be
installed on thcse crafi,

3. Outboard mctors of 2-3 h.p. could be used cn the cancas doing inland
fishing, cnabling them to work with smaller crews and to neke mere and
fastor sets with their net.

4 It is doubtful whether outboard cngincs weuld werk on jangados as
tho araft provides no protection from the sca. Furthernmore, the jangada
fishermen have to cperate with as littlo ccst as possible. Having con
engine would not help to significantly incrcase their catches, as nost
of ther are cngaged in pot fishing (covos). The jeangada-bote, however,
can be mechanized with the use of cutboard engincs.

B The yresent fishing craft and the mothceds used limit fishing acti~-
vities tc coastal waters. The types o shing craft used do not allow
intensive fishing all the year rcund, and furlnb the rough scascns produc-
ticn is reduced considerably. The introductitn of larger notorized beats
would enable the fisherrien to fish further cut.

.

u
o

ik

With mechanizati:n; the botes will be able tc ge faster ocut to sca
and possibly fish with longline. Multirle trolling could alsoc be cnplcoyed.

Inboard engines arc available at the "Stoll Irmaocs" and J. Alfredo
Moldenauer, both lccated at Joinville, Santa Catorina. - The prices FCB
factory are as fcllows ¢ .

TABLE 11 Prices cof Inboard Engincs Kwnufnctuvud in Brazil

4 to 5 h.p. one cylinder notor Cr.$9,000
bto B hp, ™ ; 9 : 12,000
8 h.p. two- i " 18,000
A0 hap ¥ " n 26,000
) 12 h.p. " n " : 35,000
6. Fishing vossels 25 metors in length with a fish hold cepacity of

about 50-60 tons, equipped with rbfrl"ﬁrﬂtlon, a Japancse longline hauler
150 baskets cf tuno longline geoar and with a crew of nino fishermen would
be able to fish in the arca wherc the Japancse vessels have becen active.

A vessel naking 8 knots, basod cithor in Fortaleza or Natal, could rcach
the fishing area in two and a half fc threco days. -

Tho vessels must, however, have the pilet house slightly aft of
nidship, giving the man cn the whunl a clear visicn of the fishing
operation,. To fish the maximum arcunt of gear, a Jajancse longline
hauler rust bo mounted on the feredeck, a short distence away from the
starboard bulwark, with plenty of room for movenent within that areca,

The hauler can be driven cither by an clectric metor ¢r by a power take-off
from the main enginc., A fairlead with vertical and horizontal brass

FAO/5T/11/7464
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rollers rust bo mounted on the starboard rail and in line with the hauler
to provent the incoming lines from chafing,. A storage space fer tho fleots
and baskets rust also bo provided, aft cf the zilot housc, and a rack located
cn the sterbeerd bulwark aft consisting of twe U-shaped francs, as steroge
space for the bamboo polos. - For setting the gear, a working tablo shculd
be fitted on the quartor deck. ;

A working table about 60 to 150 ccntimeters must be made and fitted -
to tho hoight of the hauler, so that tho nain lino possing through the
haulor coils properly on tho table. The remainder of the table provides .
space for assombling the gear. Strong fish gaffs with a 120-tc¢ 150~
centinctor hendle must be provided to haul the fishes on bcard.

FAO/57/11/7464
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VIII, RECCMINDATIONS

1. Invrovoricnt of cntroucstos

Any futurc cntropestcs catering to fishermen shcould be loented at
the dccks where thoeir facilitius weuld be rendily availablo, If jposesible,
they sheuld rroduce cnough ice and have sufficicnt refrigeration space to
neet the douands ~f tho fishorson. Thers shculd be instelled cn tho dock
et the mhin ports at least cne water tap with sufficiont length of hose to
roach thc tanks of the fishing beats. Study shculd be made of the feasibility
of orccting an icce-ricking plant at thc cntropcsto in Notal te provide choop
ice for the fishermon and of the need of incrcased ice proeducticn and
refrigerated space at the entropcstes in Jocao Possca and Recifo. The
lattvr shculd alsc hnave an ice—crushing iachine and a diesel cil fuel
purp installed to service the fishing industry.

2. PFinoncial a2id to the fishing inlustry

The slow devoelcpricnt ¢f the fishing industry is cttributed to the
inability of the f1¢h°rﬁ°n to invest in larger boats and to ompley noro
preductive fishing go If thore is a desirc to dovelcep the fishing
industry, tho Govern: ;nt end, possibly, private inlustry should oncourage
fishermen to purchasc larger beats by partielly finaneing then or granting

hom leans at lew rates of intorest. E

Mcchanization of the fishing boats will bo slow bocausc the fishcrmen
arc usuclly not in a financial position to mecko such a big purchasc as an
cngine. licchanization of tho boats will undoubtedly nccd the support and
guidancce of the Government. Loans could be coxtended to tho fishormen to rmake
such a purchaso or tho Caixa de Credito could nakc such cngines available on
an casy payment plan,

A governuient agoncy, mest likely the Caixa do Credito shceuld ucke
fishing equipricnt available fer purchase by the fishermen, cithor naticnally
precduced, if cbtainable, cr J*Q\rtvu, such as tuna hocks, loador wires,
swivels, hard-laid cotton lines, glass Tlcats, and lino hauler for long-
linings; ertificial lures, hocks, leader vircs, swivols, rubber sheck
absorbers for trclling and yipo squid hooke, leader wires and swivels for
pole fishing. '

3+ Extonsion scrviec facilitiocs for the fishormon

: Sinco thore arec no beatyards in the ncrthoast capsble of installing .
narine engincs satisfactorily, the respective ongine manufacturcrs or dealors
goncerncd. or the Governnient should provide ccnpetent mechanics to sssist
the fishormen in installing their engincs. The fishorion will alsc ncod
rmch nore technical advice on the coperecticn and mnaintonance c¢f th01r cngines
in the mechanizod craft. Failure tc nmoke simple repyairs of the ongine on
tho "Albacora",while out at sca, wero oexpericnced, nccessitating the usc cf
the auxiliary sail tc return to port. Any ccnpetont zochoanie who can tho
foro be made available, oithor by the ongine manufacturer or dealer or by thu
Govornmeont, tc holp the fishernmen in the installaticn ¢f ungines should also
give instruction ccncerning tho proper oporation, maintonance and ropair of
onginas., A ready supply of bnfino parts should always be mado availablo,
The Govornnont may also wish to inelude a ccursc en the maintenance, oporaticn
and ropair of narino engines at the Escela de Pesca do Tamandarc.

FAO/5T/11/7464
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The Governnmont should make cvery cffert to utilize the exporicnco
gained by the cxport's counterpart assistants and continuc thoe ‘werk
initiated by hirm. The ccunterpart assistants should not only be used
to instruct students at the Dsccla de Peseca de Tamandare; but also givo
technical advice and practical denonstrations tc the fishornmon in the
various villagces of the ncorthcast. ‘

Tho Governrent shculd toke advantage of the provisicn in its
contract with the Japancsce fishing company and place Brazilien fisherncn
on the vosscls for training. - It should bo emphasized that training
exporicnce shuuld not be confined to fishing only but some mon shculd
also be trained, so that a nuntor cf them nay oventually qualify as
skippers, rofrigeraticn nechanics and cnginccers. When they hove goined
sufficicent cxporicnce, they shculd be abls tc¢ carry wn fisling ojorations
on their own initiativc. It may thon be nccossary tc assist thonm with
capital to obtain their own craft.

The Bscola de Pesca de Tamandarc shculd alsc include in its curriculun
a ccursc in celostial navigaticn, to bo taught by a compotont instructor, and
givo such prectical ccurscs to skippers in the area at convenient oricds,
so that the fishing boats can go out furthoer off the coast and be able to
navigate to and from more productive distant fishing grounds which arc at
prosent beyond the rcach ¢f the cxisting boats,

-
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APPENDIX A

Iigt of Fishos (other thon Tuna) mentioncd in the prosent Report

Brazilian (local)

Agulha
Arcnque
Bagre
Barbuda
Camorin
Carapcba
Curima
Espada
Galo
Guarajuba
Manjuba
Peixe voador
Pescada
Pira
Pititinge

- Sardinha

Sardinha cascuda
Sardinha lage
Sardinha verdadeira
Sargo

Tainha

English

Needlofish

Anchovy

Catfish

Snook

Mojarra

Striped mullot
Atlantic cutlassfish
Moonfish

Jack

Anchovy
Flyingfish
Wealfish
Anchovy

Smcoth sardine
Sardine

Thread herring
Smooth sardine
Sheepshoad
Mullot

Scientific

Strongylura sp.

Anchoviella, Anchoa spp.
Arius spp.

Contropornusg undeccimalis
Diaptorus rhombeous

Mugil cephalus -

Trichiurus lepturus

Selene vomer, Vomer setapinnis
Caranx latus

anchoviella, Anchoa, Anchovia sSDDe
Exococtus 6p.

Macrodon ancylodon

Fam. IEngraulidae

Sardinells surita
Harcngula clupeola

Opisthonema oglinum

Sardinalla aurita
Archosargus sp.
Mugil spp. '
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DIAGRAM SHOWING CONSTRUCTION OF LONG LINE
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DIAGRAM SHOWING CONSTRUCTION OF LONG LINE GEAR [ESPINHEL] PARTE II
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Figure 3. A typical jangada with
sail.
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. Figure 4. A jangada-bote with out=

board engine mount.

in Recife.
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Figure 6. The open fish stall in
Recife. :

Figure 7. A eovo (fish pot) for lob-
sters and small fishes.

Figure 8. Botes loading ice and
water in barrels.
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Figure 9. The ice crusher introduced
by the expert,
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- *  Figure10. The 8-meter “Tamandare1”.
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Figure 12. Norwegian line and net gurdy installed
on the “Albacora”.

Figure 14. Bait fishes (top to bottom): arenqie, arenque,
manjuba, sardinha lage, sardinha cascuda.
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Figure 13. Hauling for live bait with
beach secine.
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Figure 15. Bait in the wells of the
“Albacora”.
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= Figure 16. Fishing racks for pole
and line fishing on the “Albacora”.
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Figure 17. Pole and line lishing on
the “Albacora”.
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Figure 18. Bathythermograph being

cast overboard.

Figure 20. Piuba wooden float -
also in longlining.
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Figure 19. Hand-operated winch made

by the expert and installed on the

“Albacora" for taking bathythermograph
casts,
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Figure 23. “Albacora” crew member tying pole o float on “Kaiko Maru”. 1

Figure 24. Hauling I-ongline;'gear; second' trip of “Kaikd Maru’.
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