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Fishery prdducts processors also pucchased from fishermen in the same terms; some of them sold the fish

to other States such as Sdo Paulo and Minas Gerais, while others filleted them for the Belém market.

¢-2) Advange payment to fishermen

Many brokers paid fishermen in advance when the latter needed money for fishing or obtaining

supplies.

¢-3) Fishery broker organizations _
There were no organizations for fishery brokers, although steps toward the formation of such an

entity were being taken in Belém.

¢-4) Changes in fisherics according to brokers
According to the majority of responding brokers, the number of fishermen has increased, but
catch size and fish size have remained unchanged or declined over the past 2-3 years. In contrast,

Santarém brokers replied catch has increased and fish size has groﬁn in the same period.

5.3.3. Size Composition of the Key Fish Species Landed

Data on size composition of the key fish species defined in Table 4 were obtained by using the

measuring-card punching method at the various landing sites. Visited sites were the communities of Belém,

Mosqueira, Sourc and Vigia (in the Amazonian Estuary) in the Phase 1 Rainy Season Survey; Belém and

Braganga (estuary, or rather the Atlantic coast) and Santarém, Parinlin§ and Iranduba (upstream) in the Phase 1

Dry Scason Survey; and Belém, Colares, Soure and Vigia (cstuary) in the Phase 2 Rainy Scason Survey. The

Belém landing site was divided into the subsites of Icoaragi, where most of industrial fishing campanies are

located, and Ver-o-Peso, the main fish marketplace.

None of the key specics could have size composition data taken at every one of the landing sites listed above.

{a) Piramutaba Brachyplatystoma vaillantii

25§

Figure 121 summarizes the data on size composition of piramutaba, obtained at 7 fishing communities in

the three surveys.

a-1) Phase 1 Rainy Scason _

Size composition of piramutaba caught by industrial bottomltra\vier {cod-end mesh size, 10 cm)
and artisanal gl nets {mesh size 6-15 cm, usvally 14-15 cm)' and l_andod'a.t each émrununi!y exhibited
multiple modes. Length classes at predominant mode \\'crc.bct_\\'cen 32-36 cmin lco_afaq:i and Vigia and
42-44 ¢m in Ver-o-Peso and Soure; other than that, the 32;34 ¢m mode in Ves-0-Peso l\\-'as'note\-.'onhy.

The mean fork fength followed those modes closely, with 35-37 em in Icoaragi and Vigia and 40 cm in.

Ver-o-Peso and Soure.



a-2) Phase 1 Dry Season

Size Eomposition of piramutaba ca_ugh.t by industrial bottom trawlers and landed at lcoaragi
showed a mode at 36-38 cm class. This was one class larger than the predomunant mode class in lcoaragi
in the prcvio{ls Rainj’ Seaédn, but there were no significant differences in mean fork length beﬁvccn
scasons (Raiqy, 36.7 cm; Dry%, 36.3 cm).

Size composition of piramutaba caught by artisanal gill nets (mesh size 10-15 e in Santarém)
upstream from the Esluary and landed at Santarém and [randuba exhibited mulﬁple modes. Besides the
predominant mode at 60-62 ¢m class, 6lher notcwbﬂhy modes in Santarém were all the 48-30 cm and
88-90 cm classes. In lfanduba, predominant mode was at 40-42 cm class, with a lesser one at 62-64 ¢m
class. Mecan fork léngths were 59 cm in Santarém and 48 cm in Iranduba. The main difference in size
composition between the Estuary and ﬁpstream is that siﬁall {under 30 cm) piramutaba were caught in the
former and not in the latter, while large (over 60 ¢m) individuals were found upstream but not in the
Estuary. Size composition of piramutaba from industriat bottom trawlers tended to be smaller than those
from anisanél gill nets in both seasons.

Diﬂ“eréni:eé in distribution pattern and mean fork length were observed tiirough discrepancics in
size co:napds’itioxl: (Figurc 30) between that reported by the Sea-Borne Survey during the Dry Season (and
following methods similar to those of industrial fishery) and that obtained through the Landing Site Survey
of the same period (Figufe 121, B, at Icoaragi). Distribution pattem of size composition was polymodal for
the Sca-Bomne Survey results and monomodal for those of the Landing Site Survey. Among multiple modes
for the Sea-Bore Survey size composition, the mode at 34-36 cm class seems to roughty correspond to the
predbminant mode al 36-38 cm observed in the Landing Site Sucvey; however, the predominant mode at
14-16 cm class reported in the former survey did not find correspondence in the latter. This resulted in the
mean fork length of 36 cm obtained from the Landing Site Survey being Jarger than that of 29 cm obtained
from the Sea-Borne Sﬁrvey. These differences were mostly caused by the signiﬁéanl catch at the coveret
around the cod—ehd of the l;ouonl trawl used in the Sea-Bome Survey. In other words, the covemet of the
bottom trawl used in the survey caught small fish (with a mode at 14-16 cm class) who had evaded the

cod-end, while industrial bottom trawis without a covernet would capture only a fow of those small fishes.

a-3) Phase 2 Rainy Scason
Size composition of piramutaba caught by artisana! gill nets in the Amazonian Estuary and
landed at eac_h community exhibited monomodal (Sourc, Vigia) and polhymodal (Ver-o-Peso, Colares)
'componcnts_. Maode in that of Soure and Vigia occured at 42-44 cm class, and dominant modes in that of
the other two communities occured between 52-58 cm (Ver-0-Peso) and between 36-42 e (Colarcs).
Largest mean fork length was at Ver-o-Peso {57 c.m), followed by Soure (45 cm), Vigia (43 crh) and
Colares (38 cm). Except for Colares, the other communilties p.rcsenl'ed Yarger mean fork lengths than in the

previous s'car: the diffcrence was particularly steiking in Ver-o-Peso — 17 em.
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Figure 121, Size composition of 'Piramu‘t'abaBmc'}gpfag-sroma' vailantii measured at landing sites. (A) Phasel Rainy

Season Survey; (B} Phase 1 Dry Season Survey; (C) Phase 2 Rainy Season Survey.
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Figure 121. Continucd
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{b) Dourada Brachyplatystoma flavicans

Figurc 122 summarizes the data on size corﬁposilion of dourada, obtained at 7 ﬁshing communities in the

three surveys.

262

b-1) Phase | Rainy Season

Size composition of dourada caught by indﬁstrial bottom trawlers and artisanat gill nets in the
Amazonian Estuary and landed at each community exhibited multiple modes, parliculafly in Mosqueiro.
Predominant oné among these modcs occurred at 44-46 ém class in Icoaragi, 56-58 cm class in Ver-o-
Peso, 74--76 cm class in Mosqueiro and 32--34 cm class in Vigia. There were \\'gll—deﬁnéd modes also of
60-62 cm class in lcoaragi; and 40-42 em, 50-52 cm, 64-66 cm, $2-86 cm and 94-96 cm classes in
Mosqueiro. Mean fork length mostly reflected those modes, with a maximum of 69 cm in Mosqueiro, a

minimum of 34 c¢m in Vigia, and 51 cm and 58 cm respectively in Icoaragi and Véf—o-Pcsd_

-2) Phase | Dry Season

Size compostiton of dourada caught by.anisanal gill nets and landed at each commualit3’
exhibited multiple modes. Predominant mode in Vcr—o—Pésﬁ occurred at 6668 cm 6lass, that mode é!ass is
10 em larger than that (56-58 cm) fccorded in the same place in the Ph_asé 1 Rainy S@on. Mean fork
length (69 cm) was also 11 c¢m larger than in the Phase 1 Rainy Season. Most of the dominant maodes
observed in Santarém and lranduba, upstream from the cstuary, were disiﬁbuted within the 76-88 cm
classes in both communities; there, mean fork length was respectively 83 cn ahcl_SS cm — some 15 cm

larger than in Ver-o-Peso, in the Estuary.

b-3) Phase 2 Rainy Scason

Size composition of dourada caught by artisanal gill nets in the Al‘hz’léoin‘ia'n' Estuary and landed
at three communities had a monomodal {a mode at 46—48 em class) &is{rihutioh in Soure and pol;mbdal in
Ver-o-Peso (dominant modes at 54-56 cm and 66—68 cm classes) and Vigia (dominant modes at 5658 cm
and 64-66 cm classes). Mean fork lengths reflected these dominant modes, with the following values:
Ver-o-Peso, 65 cm; Vigia, 60 cm; Soure, 46 cm. Compared with measurements in the same season of the

previous year, mean fork lengths were from 7 em (Ver-0-Peso) to 25 em (Vigia) largér.
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Figure 122, Size composition of Dourada Brachyplatystoma flavicans measured at landing sites. (A) Phasel Rainy

Season Survey; (B) Phase | Pry Season Survey; (C) Phase 2 Rainy Season Survey.



Figurc 122, Continucd
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(c) Filhote Brachyplatystoma filamentosum

Data on size composition of 20
filhote, caught by artisanal gill nets 1 Phass 2 Rainy Scason
: Landing site  :Ver o Pesa
and landed at Ver-o-Peso, were 18 el [ Fishing ovetbod (Drifting gitt et
obtained in the Phase 2 Rainy n=167
“mean=765

Season Survey and are summarized

in Figure 123.

Size composition of filhote was

65 73 81 8% 97 105 113 121 li9 137
Fork length in em

dominated by small fish with a mode
al 52-54 ¢m cizis's; although there

were large fish with multii)le modes Figure 123, Size composition of Filhote Brach yplatystoma filamentosum

between 90-122 em classes. measured at landing sites. Phase 2 Rainy Season Survey.

{d) Pescada branca Plagioscion squamosissimus
Figure 124 summarizes the data on size composition of pescada branca, obtained at 6 fishing

communities in the three surveys.

d-1} Phase 1 Rainy Season ;

Size composition of pescada branca caught by artisanal gill nets in the Amazonian Estuary and
landed at each community contained multiple modes; however, because of the presence of a dominant
mode, the distribution can be considered monomodal. That modal class was of 36-40 ¢ in Mosqueiro,
44-46 cm in Sourc and 28-30 cm in Vigia. A larger number of fish measuring over 50 cm were landed at
Maosqueiro compared with the other two communitics. Mean total length of pescada branca was largest in

Sourc {44 cm), followed by Mosqucire (43 cm} and Vigia (31 cm).

d-2) Phase 1 Dry Season
Size composition of pescada branca caught by artisanal gill nets and tanded at each community
exhibited multiple modes. Dominant _:110&05 amdng these modes occurred between 38-44 om classes in
\-’cf—o—Pcso {¢stuary) and 30-36 cm classes in Santarém and Paﬁntins {upstream). Mcan tolal length was

larger in Ver-o-Peso (42 cm), rcaching much less (34 cm) in both Santarém and Parintins.
_d-ﬁ) Phase 2 Rainy Season

Size composilion'of pescada branca caught by artisanal gill nets in the Amazonian Estuary and

fanded at each. éormnunityrcxhibitcd moﬁomodal (Soure, 2 mode at 46—48 cm class) and polymodal
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(Ver-o-Peso, Vigia) components.
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Figure 124, Size composition of Pescada branca Plagioscion
squamosissimus measured at landing sites. (A) Phasel
Raing"Season Suh’&y; (B) P_hase 1 Dry Scason Survey; {C}
Phase 2 Rainy Season Survey. ' '
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Figure 124, Continued
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{e) Pescada amarela Cynéscion acoupa

268

Figure 12_5 summanzes the data on size
composition of pescada amarela, caught by
artisanal gill nets and lahded, obtained at Vigia
(Phase 1 Raiury 'Se‘a.so‘n Survey), Braganga
(Phase | Dry Sé:dsoﬁ Survey) and V_cr—o-Peso
(Phase 2 Rainy Season Survey).

Size éomposilior! qf pescada amar_ela at the
three landing sites above exhibited multiple
modes. Of these modés, dominant ones
occurréd between ‘82—88 cm clﬁssés in Vigia,
50-60 dn ciasses m Braganga and 100-118
¢m classes in Ver-o-Peso. This pattern of
dominant mode distribution was reflected in
mean total length: 88 cm at Vigia, 55 cm in

Braganga and 109 cm at Ver-o-Peso.

(B)

Frequency

{9

Figure 125, Size composition of Pescada akna_rela
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Cynoscion acoupa measured at landing sites,
(A) Phasel Rainy Scason Survey; (B) Phase
Dry Season Survey; (C) Phase 2 Rainy
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(f} Pescadinha gé Macrodon 'ancy!édon
Figure 126 illustrates the data on size composition of pescadinha gé, caught by artisanal gill nets and
landed, obtained in Braganca (Phase 1 Dry Scason Survey) and Ver-o-Peso (Phase 2 Rainy Season Survey).
Size composition of pescadiﬁha go cxhibitcﬁ polymodal distribution in both communitics. Of these
modes, dominant modes were observed at three é?a.éécs in Braganga {19-20 cm, 24-25 cinand 27-28 em) and
another three in Ver-o-Peso (29-30 cm, 32-33 cmand 34-35 cm). Mean total length of pescadinha go was 23

cm in Braganga and 31 em in Ver-o-Peso.

(A) (B)
Phase 1 :Dry Season Phase 2 ‘Rainy Season
Landing site  :Braganca Landingsite  :Vero Peso
Fishing method :Drifting gill nat Fishing method :[sifting gill net
80 40 RS —
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2% 1l g 1| [
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20 10 4
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0 =14 3 MEEE.. 0 Lo~
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Figure 126. Size composition of Pescadinba g6 Macrodon ancylodon measured at landing sites. (A) Phase I Dry

Season Survey; (B} Phase 2 Rainy Season Survey.

(2) Gurijuba Arius parkeri
Figure 127 illustrates the data on sizc composition of gurijuba, caught by artisanal gill nets and landed,
obtained in Vigia (Phasc | Rainy Season Survey) and Ver-o-Peso (Phase 1 Dry Season Survey and Phase 2
Rainy Season Survey).
Size composition of gurijuba exhibiled polymodal distribution in both communitics. Predominant and
dominant modes 1n Vigia occurfcd_ between 64-80 cm classes (predominant mode at 64-66 cm class);
predominant modal classes in Ver-o-Peso were at 56-58 cm (Dry Secason) and 80-82 cm (Rainy Scason).

Mean fork length of gurijuba was 69 cm in Vigia, and 61 ¢m (Dry Scason) and 78 cm {Rainy Season) in

Ver-o-Peso.
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Figure 127, Size composition of Gurijuba Arius parkeri measured at'landing sites. {A) Phasel Rainy Seasan Survey;
(B) Phasc 1 Dry Season Survey; (C) Phase 2 Rainy Season Survey. ' '
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5.3.4. Problems Concerning Fishery Economics in the Amazonian Estuary

Ecdnomy in the Amazonian Estuary _rcgion still hotds on to some pre-capitalistic industrics. These
include the raising of loose cattle in large properties lhalt make up a major portion of the surrounding area, the
direct cxtractio_n of _forestry products from the tropical rain forest, or the practice of subsistence-level, small-
scale fisheries mainly cénten_ed. on the ﬁuaﬁagmneht of ﬁéherj; household with fishing boats. At the same time, a
rapid expansion of commerce and tight industry has taken place in towns like Belém, following the country’s
economic gro\ﬂh. ﬁut the course of that devélopment was such that relatively fow of the great landowners
promotéd to take others farmlands in ‘thcir' properties, while the collapse of farm villages made farmers —
espccnally waterside settlers dcpcndent on floodplain agnculture — acgelerate their migration toward dry lands
or urban centers. That resulted in a broad qualitative difference of income in the region and the inner citics.

Urban economic development brought about an enormous increase in demand for fishery products.
Bolstered by this heightencd demand, adisanal fishery based on fishing villages scattered around the Amazonian
Estuary region either changed their production goal from subsistence-fevel to business-level or reinforeed their
cxisting commercial fishery. On the other ﬁand in the late 60s, in response to the official fisheries promotion
pohc) fishery compames were established in urban centers as export businesses and continued to mass-produce
ﬁshery products ccntcrocl on fish species make comparam ely huge schools.

Some questions inherent to ﬁsher} economics as currently practiced i the Amazonian Estuary are
summarized belo“ under six major hwdmgs (a—1f). The) were mainly extracted from data previously reviewed in

sections 5.3.1. to 5.3.3.', particularly from intervicw survey results and local observations made by team researchers.

(a) Fisheries production
a-1) Factors of production

o Frshenes productlon depends on the organic combination of three factors: {1) resources, (2)
.labor and {3) capntal These factors can cach have diverse properties and contents, and so their
combination also exhibits the multaple forms. Of the lalter, the following two fishery categorics were
identified for the Mazoniaﬁ Estuary region: art_isahal fishery — small-scale, practiced by the fishcrmen
themselves — and industriat ﬁshér_\'. Ti'nesé categories were divided upon whether or not they fulfilled the
conditions established in Article 11 of the Presidential Decree No. 221 of February 28, 1967, qualifying
for a tax reduction to favor investment. Industrial fishery did fulfill lhosc conditions, and those individuals
and legal persons who did not would be in artisanal fishery. Foc this rcason, artisanal fishery comprises

two forms of adm:mstrauon — ﬁshcr) houschold managcmenl centered on fammal labor and capitalistic
managcment centered on hired labor. 'i'he n,speclnc assets of these two forms of admuinistration are one
smatl boat for fishery househon managemem and on or a few small to mid-siz boats for capitalistic
managemenl and the target resources of artlsanal f sherics are those locatcd in thc. river, in the floodplain
and in the estuary In contrast, the target rcsources of industrial ﬁshcr}, are in the estuary proper (cxcept

along the c0ast), and their assets are large ﬁshmg vessels, landing facrhltes, processing plants and the like.
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Thc most 1mponant problem cunenti) facmg the Anmzoman Estuary region is the depletton of
TCSOUrces in estuary oonm:onl) cxplo:tcd by both fishery categorics — in p'mlcular piramutaba stocks,
\\hlch used to be relativ ely abundant among the commercially important species. Although the
mtcnsnﬁcatlon of commercial fishing activitics by artisanal fishery is partl) to blame for this dcplelaon the
latter is mostly due to the massive catches obtained through trawl ﬁshmg by industrial fishery. To increase
piramutaba yicld, industrial fishery companies invested heavily, applying excessive catch effort and
catching as rﬁuch fish as they were legally allowed lo,"and ullimﬁlcly causing this stock depletion. This
reduction in plramulaba stocks came to affect two of the three factors regu!atmg fisheries production, and
even bccamc an issue among mdustnal ﬁshery compames Excessive compctmon and massive iny estment
in eqmpment related to the exp!mtanon of p:ramutaba stocks eventually brought about increasing debts,

weakening of the foundations of management and reduction of hired labor.

a-2) F;shenes productlon and resources _ o N

Target species for both thc ams:mal and mdustnal ﬁshenes in the Amazonian Estuary region
were the freshwater piramutaba Brachyplatystoma varilanm dourada B. ﬂawcans filhote B. ﬁ!amemosum
and pescada branca Plagioscion squamomss:mus and the marine bagra Arius spp. (mcludmg guruuba A
parﬁ.en) cagio Carcharhinus spp., scnaemds mcludmg pescada amarela C}noscron acoupa and
pescadinha gé Macrodon ancylodon, sarda Peliona spp., serra Scomberomorus brasal:ens;s xaréuy
Caranx spp. and other, mainly demersal fishes. These species are charact_enzsd_ by the following fcal_urgs.
they are carnivorous, mostly piscivorous, rémking high in the food chain, Jarger in sizé than others ranking,
below but less abundant; and their distnibulion in the Amazbn River Mouth area is widely variable,
depending on the scasonal variation in volume of freshwater flowing out of the river. However, there are
many aspects of those fishes still to be clarified, such as their migeation, qu\ming run and life history; nor
are there annual data on catch per effort that, provided no much change has @ken place in terms of gear
efficiency or fishing ground area, could produce a biomass index.'Al;hoﬁgh cﬁlcu!ations were attclﬁpted to
obtain CPUE values for different fishing methods from the results cdmpiled from the Interview Survey, the

tack of comparative past data — except for those related to industrial fishery — precluded the knowledge

of the current conditions of those fish stocks.

a-3) Opcrational categoncs of ﬁshcms producnon
Ong can consider sc\.eral operational calcgones of ﬁshcnes produclmn (l) coastal fishery, (2)
offshore fishery, (3) sha]lo“-sea aquaculture, (4) mland waters fishery and aquaculture and sa on. Only
two of thcm ho“e\u’ were verified by the interviews to appI) for the Amazoman Estuary reglon coastal
and inland \\atcrs fisherics. ‘ - .
Coastal ﬁshcr) is pracuccd both b) artisanal fishery maml; using boats under 10 tonnage and

by industrial fishery using vessels of about 100 tonnage, gw;ng rise to mutual conflicts because they both



aim for the same target species (large demersal fishes as mentioned before) and their respective fishing
. grounds overlap. Most of the former catcgory employ gill net fishing, while the latter all resort to bottom
trawl net fishing. Inland watcrs ﬁshéfy (aquacullurc is not practiced at all in the area covered in the
interviews) is the domain of artisanal fishery émploying gill nets: their main fishing grounds are in Marajé
Bay and in the main course of the Amazon River, depending on the scason. On the other hand, fishing
operations in lakes and s“amps in the uppcr course of the Am'xzon mc!udmg in ﬂoodplam lakes, could not
be verified. Therefore, operational categoncs of fisheries aré not much diversified in the Amazonian

Estuary region, and in consequence the diversity of target species is also limited.

(b) Work in fisheries
b-1) Fisheries work force

There are many categorics of workers in the work force involved in ﬁshcncs production. However,
one of the most pressing problems in the Amazonian Estuary region is that most of the fishery workers have no
produotion assets of their own and are employed laborers offering manpower, for instanee, about 70% of the
fishing boat crew members interviewed in Vigia were employed léborcrs and have no other jobs. Furthermore,
there are many underemplowd W orkers within the fishery work foree including particularly people migrated
from niral arcas, so there is a substantial tendency towards a surplus of labor and manpower of ittle value.
Among fishery workers, the oncs en'gaged in sea-bome tasks are men mostly between 30 and 40 years of age,
while wornen work at the processing plaﬁts of industrial fishery companies.

In 1990, the estimated fisheries work force in the State of Para included about 100 thousand
people, of which 97% were engaged in artisanat fishery and the rest in industrial fishery (IBAMA, 1994}
There has been practtcall) no studies in a regional scale that included the Amazonian Estuary region on the

actua! conditions and future trends that could show this tendency toward a labor surplus.

b-2) Familial labor and hired labor

Much as fisheries management has its houschold management and capitalistic management
components, the fisheries work force can be divided into famitial laborers and hired (employed) faborers.
Familial fabor comprises a manager or his family of workers investing in his own fishery, but details such
as what proportion do familial laborers occupy in the labor force of artisanal fishery, whether do they
actually engage in scasonal hired work — or, instead, to what degree do they invest hired laborers in their

- own fisheries — are unknown.

Hired labor represents manpower employed by capitalistic fishery — in the Amazonian Estuary
region, artisanal and industnial fisheries by fishery capital, and artisanal fishery by outside capital. It accounts
for a large pmponion of the fisheries work force, most of which should be employed by artisanal fishery,

Among these households engaged in fisheries that depend on the income of wages, the majority would be
evtracted due to the dlsmtegmnon of fishery houschold management. Also, it is believed that the actual
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materialization of cmployment dc,pv.nds on spccnal conditions of fisheries labor, and land and b!ood tics

guncrally prevail However, so far there are no studies that could support with certamty the resu!ts from

these interviews.

b- 3) Work condltwns

‘ Work in ﬁshenes compnscs a serics of procedurcs (a) round tnp to ﬁshmg grounds (b) ﬁshmg
prepnratlons (c) actual ﬁshmg, (d) landing upon retum, (©) selling, and (f) preparatlons for the next trip;
of these, the actual ﬁshmg, being the most important, is finished up in a short time. Some specml problems
rclated to work conditions are that: (1) all those procedures are carried out by onl) a few people; (ii)
scasons have a strong influence on the choice of live stocks; (iii} work schcdu!c is irregular, \\tth long
restricted hours; (iv) operating difectly under the Equator, daytime temperature is.x"ery high; and (v) on-
board living conditions and v-orkmg environment are poor.

Employment condltxons are variable. If year-round ﬁshmg opcrat tons are poss1b!e then there are
year-round jobs; but if there is an cstabhshed fishing season, more posﬂnons are available in that period.
There are also many contracts draﬂed in uncertain or unstable terms of cmploymcnt

Wages system differs in the two ﬁshcry categories. Industrial ﬁsher;. has a share systcm that
guarantens payment of minimum wages. the landings revenue is divided between the boat owner and the
crew at an established rate, and the crev;"s share itself is diétributed among thé ca]itain, boatsﬁain,
cngineer, deck hands, etc. at another Qreset rate ;écco.rding to his rcspecti?é dpiies and responsibilities. In
artisanal fishery, fuel, ice, food and other operationally necessary expenses are subtracted beforchand
from the landings revenue, and the remainder is divided per the aforementioned share system.

'This share system is not without problems: fishing operations can be unreasonably ov erstrmned in
order to raise the landings revenue, and wages are unstable, fluctuating as the landing camings do. Whenever
the fatter are low in consequence of poor fishing, the crew has to paftially take the bﬁrdcn for the loss.
Specifically, in artisanal fishery, jobs are unstable and depend on good landings oomplctely,’thére being no
guarantee of minimum wages if there is no fishing - which, if extended over time, will result in the aggravation

of the debts of hired laborers and their being brought into the subordinative employee of the boat ovwner.

{c) Fisheries management

er¢

c- 1} Fishery household management . _

Houschold managament onginally wasnota profit-secking fishery Businéss but a subsistence ﬁsﬁing
profile. Being based on small boats (mcludmg non-pcmercd canws) its productivity Ievels stay low; also,
fishermen’s homes are populous and the i income of one pcrson in such a household is much lov.er than that of
an urban worker. Sisice a fisherman’s income does not nise, he cannot accumulate capital and thereforeis unable
to increase production and thus his eamings as he upgradcs the hqrsepower, size or equipment of his boat and
introduces the new fishing technology. Lack of stability in houschold management lod to a lowering of |



confidence and items Lhcy offer as socunt) for bank loans are lowly appraised, and furthermore, long-term,
Io“-mtcrcst government loans are shll mchoatc In this sutuatlon, there are people in the household who depend

on fishery brokers even for operational funds, not a sound state of aftairs at all,

c~2) Capxtahstlc managemcnt

Enoouraged by reduced-tax and tax-exempt investment inceatives (mccmrvos ﬁsca:s) as defined by
th 1957 Prwdermal Decree No. 221, industrial fishery companics have invested posm\cl) in equipmcnt and
stro\_’c for management expansion. They concentrated their catch effort on piramutaba and shrimp, increased
prdductivity and the changes m m@gﬁent generally happened in favorable conditions. However, a number of
problems — thé recent acclme of stocks; tﬁc increasing custs of fuel, gear, supplics and persomnel — came
along with cracks in the physical constitution of fishery c;apitdlistic management: elevation of caﬁital—ixﬁcnsivc
debt rate, poor capital turnover rate, high fixed mtes All those troubles came out at the same time and weakened
the foundations of management, causing a social problem. Another aspect related to fisheries capital, the
management situation of artisanal fishcry, could not be estimated from the interviews, although it is thought it
should have been facing problems similar to those bome by industnial fishery.

_ Participation in fisheries of capital from outside sources was examined: it was mainly
commercial capital of fishery brokers, wﬁose managcmcnl form is unique in fishery cconomics and
extends over both p_hasesl of fisheries — production an.d diﬂr?bution. In some cascs the brokers themselves
were boat owners am:i madc use of hircd laborers, thus taking part in fisheries producliqn'_; in others, they
acted 55 ﬁn.a.nciers who .\\'ouI(.! pas' in advance for the direct expenses of their ﬁxéd fishermen — fuel, ice,
food, gcar etc.— aﬁd also brokers pmpér who purchased the fishery products mainly from artisanal
tishermen and sold those to ma.rf(ets. Some ones among brokers sold in their own stores the fishery
products .the)' purchased, thus being small-time merchants. For better or worse, brokers have seized

- dealing on ﬁshef)' products of aﬁisaﬁal fishery,; they were opposed by some artisanal fishermen who had
accumulated debis asa result and caded up subjected to them — which put their self-management in
trouble. Another type of patticipation in fisheries of capital from outside sources was that represented by
ventures from urban investors. They have taken part in fisheries by building their own boats and hinng
cﬁeap surplus labor found around towns. They were responsible for the chaotic increase of the number of

fishing boats in operation — that is, the chaotic increasc of catch effort.

c-3) Managcmcnt of ﬁshenes proccssmg
~ Processing of ﬁshel) products is mostly done h) employed laborers in the proocssmg divisions of
industnal fishery companigs; there are, in fact, industrics ccmpnsmg only such a division. Apari from large
scale management abov-e.mentioned, there is a small scale management, from a processing subsidiary ina
fisherman’s house to an independent home industry. Industrial fishery companics have used mainly piramutabs

(nine processing companiés in the State of Para in 1994) and shrimp (lwo processing companics in the State of
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Pard in 1994) as thelr raw material and produced fishery products centered on frozen products through a
relatively comptmc opemnon foquiring advanced tochmqucs and sound capuai Managemcnl of cithicr a ﬁshery
houschold or a small-scale company w vould concemratn in thc produchon of mainty products from scasonally

determined raw matcnals mcludmg hand-crafted salted dry snacks and delicacies of the seasons. Management
of ﬁshcnes proc&ssmg in industrial ﬁshcry COMpanics have been dev elopmg to export their fishery products for
the purpose of gaining the foreign currency, while that in artisanal fishery and small-scale processing company

had to make up for any dcclim in freshness of méir products, aiming td preserve them so as to fulfill the demand
of régions where fresh fish would niot be available, The big problem today in brocessing management in
industriat fishery is the docline of processing itself, ma‘ml); due to the decrease of piramutaba and shrimp stocks,

which determined a serious shoriage of raw matcrials. Other reasons behind this decline are: a scarcity of
- appropriate species for processed products little div ersxty of products, and i mexpenencc in proccssmg non-food
products such as ammal fwd, fodder, fertilizers.

(d) Distribution and price

d-1) Distribution mechanism

The mechanism of distribution for fishery products in the Ain;izoni@ Eslixary regiou is centered
on markets and fishery industrics. Markets can be producer-centered ones near landing sites or
cousumer-centered ones in towns, and there is no wholesale auction sy stem mtcnnediatmg fishery
products between the artisanal ﬁshermen entrust that sy stem with thclr fishery products and the broker or
buyer. The lack of this system rises from the fishery product itself: as such, fish is highly susceptible to
deteriomtioh, particularly under the équatbria! heat. In miiny fishing villdﬁeﬁ i the Amazonian Eétuary
regioh, the distribution proccsé had no other way but tobe separated between landing site and consuming
site, and this function came to be in fact performcd' by fishery brokers with commercial capital, who
formed monopoltcs of buyers and controlled cach markct s fishery products business. In thlS “a), markels
are mcrel; like assembly body of the retailers.

Among fishery products distributed in markets, most are fres_h items (géherally kept cold in ice,
uader precéiriou's quality control); frozen and processed itcms' get almost no distribﬁtioﬁ, except for salted
dry products which are fairly well-distributed. Prac_!icalls' all those pfoducfs are food 'items, Qirtﬁal iy none
are bait for fisheries, fodder for livestock or fertilizers for 5gric:@ilture, or are used in Qvays other than
human consumption. This fact gives a picture of how rudimentary érc those markéts. In general thére isno
much information at the retailer level, but urban supermarkets have recentI) begun adopting thexr own
system of evaluation and sales of ﬁsher) products; and, in ﬂshlng vﬂlages aear tourist resorts, artisanal
fishermen have been makmg direct salcs of shrimp and crabs, clthe; fresh or salted and boiled.

. Industnal fishery companics typically have a ﬁshiné division (compania without one do have fishing
vessels under contract) and a pfoccssing division, and thus they are _engagéd in the Rsheries productioh_ chaiﬁ

from catch to processing. They also have a distribution system that allows then to éxport processed products,



or ship them to other places within the colmtf)'. However, as mentioned above, there are ntot many fish specics

that constitute raw matenial for processing, nor is there much varicty in processed products.

d-2) Pncmg ‘

Pricing of ﬁshcr} products has threc le\ cls {1) producer market level, (2) consumer markct tevel
and (3) retail store level (consumer lev cl) With the exception of industrial fishery products, as described
above, the distribution of fishery products is totally controlled by the broker, who can be said to be the
party that cstablishes prices at the mérk_et level. Consumer purchase prices of ﬁsﬁcry products in the entire
Amazonian Estuary region are established based on their respective {\'hoicsate prices at Ver-o-Peso, the
central'm_arket of Bclém.ﬁ that is, thelprices fishery brok;rﬁ negotiate with retailers within the market.
These wholesale prices cover the broker’s dist:ibuﬁon costs, and the consumer prices cover the retailer’s
sale costs. Wholesale prices are not established based on auctions, as mentioned above, but depend on
negotiations bét\\'cen brokers and retailers with respect to the balance between supply and demand. On
that, some prices are asked ﬁcoording to fish species, but the ultimate criterion for pricing is weight, as the
freshness or size difference of a given fish has little influence. Wholesale prices thus established are,
depending on the broker, Sprcad over the entire estuary region, becoming the basis for pricing at all
markets. Furthermoré, on those grounds, retail prices for the entire estuary région are establishéd, creating
a baseline for the Para State Office of Economics to set up retail prices (consumer prices) for fresh fish in
its qﬁici:_tl food pricing systcin. Producer market prices (the fisherman’s selling prices to the broker) are
very important for artisanal fishery managers: they are dglémxined alter deducting the broker’s
distribution cosls — so, the farther away from the consumer market the lower they are, widening the gap
between them and the consumer prices. For that reason, production costs of artisanal fishery in villages far
away from urban centers can sometimes exceed yields, and this deterioration in management is the main
cause for the migration of fishermen and their boats from fishing villages toward urban centers.

Produced by industrial fishery, pirtamutaba fillet has been sold to North America at an export
price fimmly established around US$ 2.20/ kg FOB for a number of years. On the other hand, the outgoing
price of fillet for the domestic market is on the rise (also US$ 2.20 / kg in the Phase 2 Rainy Season), which
caused a prompt dcclin{: in the willingncss to cxport.

One could compare retail prices of meat and fish — frozen broiler §.90, fresh pork 3.00, prime
beef 2.00, regular beef 1.50, bacon 2.50, with dourada 3.00, pescada branca 2.80, pescada amarela 5.00,

: plramutaba £.80 (units, US$ / kg; source, Mercado do Guama, March 17, 1997). But fish arc sold in
| rounds, including head and tail, maklng comparisons with meat rather poor and their price rclatively high.

Also, aﬁcr 1995 rcla:l pnccs for meat were practicatly frozen; in contrast, retail prices for fresh fish have

indeed risen about 30% in two }'ear=s. Originally, in the estuary region., there was a strong preference for

_ fish: a single houschold would generally consume 4;5 kg of fre_sh fish per week, but now popular species

like dourada and pescada amarela became out of reach for the masscs. This situation is not only regional,

277



but can also be observed in all Brazil: fdilowing the countty’s recent coonomic expansion, coupled with a
ris¢ in mtcrcst for health) nutrition, there has becn a trend towards i increasing fresh fish consumption.
Trad:t:onally cherished regional fish specics bccamc much sought after, and there has been an increase in
demand for locally common fish like piramutaba or even :mported frozen pollack ‘This relative pnce hike

for fish compared to meat will have a profound effect on the future demand for fishery products.

{e) Cooperatwes Finance

Preseml) in the Amaz.oman l:stua.ry region, fisheries coopc:atm associations, carrying out the function of
measuring improvements in social or eoonomac standings of their associates through economzc undenakings such
as credit, purchase and sale business, supcmsmg over ﬁshmg grounds and having fishery rights, havc not been
formed yet, nor are there ﬁshetmen s producuon assocmtlons or ﬁsh procmsors cooperative asso.tallons But a
number of private ﬁshcn&c-related o_rgamzaﬂons were indeed fprmed. national-scale fishermen colonies, the
industriat ‘ﬁshcr}"cmnpanim':' association (Syndicate of Industeial Fishery), a vesscl owners association, a captains
and engineers aﬁéociatiod, and a fisheries oooperatweun;on (COVIP — Coopcrétiva Vigiénsé de Pesca, lcgally a
limited company the only association dealing ‘with cooperative investment). In 1997 there vwere 36 open-
pammpatlon fishermen colomcs — the ultimate level of orgamzatlon in fishcries administration — in the State of
Para, but currently man) of them in the estuary region are either idle or stagmnt

Fisherics require expensnc investments such as fishing boats, and because of petty mamgemenl artisanal
ﬁs.hcr) cannot but meet their liabilities when procuring funds. And, as e\cplzuned before, in circumstances when
funds can be obtained from the ﬁnanc&al system, managemem is unstable and does not inspire much confidence.
There have boen msuﬂicucnt in gm emment or its agency financing institutions, any low-interest financing

orgmuzatlon and guarantec system for making up for this loss of confidence, and so on as yet.

() Fishing villages

Today, the main problems amicung ﬁshing \illqgcé in the Amazonian Estuary region can be summarized in
three groups respectively centered on: (1) the backwardness of some living envi rdﬁmmtﬁ; (2) the lack of
consolidation of an infrastructure for fisheries production, and (3) the ngml:onof ﬁshen:'y workers into and out
from the region. These problems have rwprocal consequences one with another and shov. a complex picture.

The most pressmg problem in group (I) is the msuﬂ'lcnency of medlcai facmues and also of socio-
educational facilities such. as public welfare fac:lmes commumly centers and !lbranes Also, espec&all) in
villages in }ho outskirts of towns, thc_n, 1sa dangcr of contamination of ﬁshmg grounds as industrial and u‘rban
sewage ¢ 'md i\'aste arc left ﬂowihg through, and disposat of industrial tefuse and trash is overlooked. In the
lower river course, sewage, waste and trash treatment facilities are deﬁcucnl |

Parucularl) mxportant in group (2) are the future consolidation of ﬁshmg pons which will not mmpl)' be
limited to their construction, but will have to promote their public use by the wllager:._ That would have an

cffect on the construction of sites for public use and roads and other structures related to the villagers” daily
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tifc. Also, cold storage facilitics for an effective utilization of resources and the mechanisin of distribution for

fishery products such as shipping faciiifics will have to be implemented.

Problems in group (3) concern thc outflow of fishermen, which 15 influcnced by potentlal rclocation

benefits into the cny outskirts (partlcularly if relocatmg W ould make fish product prices more adv amagu)us)

or by labor demands in urban centers. Converscly, the mﬂow rises from a surplus urban population, or

dislocated farmers of the region -— underemployed laborers that looked around city for their ultimate place of

life. In most cases, the outflow occures in fishing villages far away from towns, while the inflow appears in

fishing villages around city: the former face underpopulation, the latter can lead to overpopulation. Few

fishing villages can count on sclf-supporting household and capilﬁlis!ic managements, and since hired

fishermen are majority, these villages are tike a mecting ground for workers in capitalistic fisherics.

Table 82. Some problems concerning fishery economics (fishing and distribution) in the Amazonian Estuary.

Heading

Problem

Fisheries production

Work in fisheries

Loiv cquipment assets and fisheries productivity in adtisanal fishery

Decline in stocks of piramulaba, an important fish caught in quantities

Catch concentrated on stocks of relatively large demcrsal fish

Said fish highly ranked in food cham and less abundant than other fower-ranking
animals in the chain’

Said fish allowed by their life histories to adapt to live within the confines of the
Amazon River Mouth region, which become their fishing grounds

Fish distribution over fishing grounds varying with scasonal environmental
changes pamcularl)’ rver water d)namlcs which is linked to rainy and dry
seasons

Incompleteness of information on migsation, fish run and life history of key
species for fisheries

Lack of statistics on catch, fanding and effort of artisanal fishery {a thorough data
system still to be implemented)

Intensification of competition within industrial {ishery companies for stock
procurement and conflict between artisanat and industrial fisheries

Low diversity of fisheries, mainly concentrated on two kinds — gill nect and
bottom trawl net fisheries

Majority of fishery workers are full-lime professionals

Many fishery workers are laborers hired by the capitalistic fisheries

Relatively few self-managing workers

Many underemployed laborers among fishery workers, particularly formers from
rural areas to urban centers '

‘Migration of young workers oul of fishing villages due to increase of labor demand

in citics _ _

Low value of labor (surplus worker)

Fishery worker movements are difficult to understand

Instability of employment relations (fishing season-term jobs, contracts in
uncertain terms, etc.)

Peculiaritics of work conditions (on board work, seasonal work, irregular working
hours, etc.)

Controlling employ menl relations

Reduction of hired labor following decline in foutldaltons of management in
industrial fishery
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Table 82, Continued

Heading

Problem

Fisheries management

Distribution and price

Cooperatives - Finance

Fishing villages

e & » @ &

lnsiabllll) of ﬁshcnes management lcading to low conﬁdence in financing
Shortage of government loans and the like

Stocking or loan system for brokers and vessel owners {advance pay ment cffunds)
Failure of fishery houschold snanagement system

High capital-intensive debt fate - poor capital furnover rate - high ﬁxed raics

~ (general characteristics of the physical constitution of capitalistic management)

Increase in fishery cost due to sudden price hikes of {isheries supplies such as nets
and fuel

Increase in ﬁshenes as a speculame \cnlure (emr) of funds oulsnde from
fisherics)

Qualitative crudity of fish pmcessmg

Monopoly of commerce of ﬁshcn products by brokers

Lack of improvement in dlstnbunon mechanisms, particularly in the wholesale
system

Precariousness of quality controt :

Distribution is overwhelmingly of fresh fishery produc(s lea\mg little room for
durable items such as frozen or processed products

‘Distribution is ovenwhelmingly of food products, with few avenues for products

not destined for human consumption, such as bait, fodder or fertilizers
Export prices of plramutaba are fixed
Low diversity of export items :

s Refatively high prices of ﬁshel)' prdducts

Lack o_f coope:raln_\'es relah‘ed”to_ fisherics {fisherics coopcrative associations,
fishermen’s production associations, fish processors’ cooperative associations,
and the llkc) leglslauon still to be established -

Government and its agency financing institutions still to be cstablished

Lack of low-interest financing organizations and of a guarantce system for
making up for loss of confidence in fisheries

Stagnancy in the movement of existing fishermien colonies

Relatively backward living environmeat, with a shortage of medical and public
welfare facilities, community centers and tibrarics

Insufficient countermcasures against contamination of fishing grounds,
particularly lack of treatment facilitics for industrial and urban sewage, waste,
trash and refuse in fishing villages within city limits

Lack of consolidation of an infrastructure for fisherics production, cspecually of
items related 1o the vitlager's daily life, such as fishing ports, sites of public use
and roads around them o o

Lack 'of cold storage facilities and distribution systems such as shipping facilities
Migration of young workers from fishing v :llages w0 urban cenlers without leaving
SUCCeSSOrs

Absorption of a surplus urban populauon especially nouccable in fishing villages
within cily perimeters _

Few self-supporting fishermen, a majonl} of hired laborers
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6. EVALUATION OF EXPLOITED FISHERY RESOURCES
6.1, Preséh'tV'Sta!us of E.xpl'oited Fishery Resources

In order to evaluate the present status of fishery resources in the Amazonian Estuary, it is necessary
to have a clear picture of the actual situation of fisheries in that region, What follows is a summary of the
results from the Landing Site Survey from the si:mdpoinl of ﬁsheries production

There, ﬁshery resources have been caught and utilized by small-scale artisanal fisheries and by
industrial fisheries. Amsanal f’sshencs make use of smali ﬁshmg boats, targetmg mainly coastal fish species
with their gill nets. Their productivity is relatively low and their catch is sold to fishery brokers. The basic
fisheries infrastructure in“the artisanal fishermen’s vilages is insufﬁcicﬁtly consolidated and there is not
enough information that could concretely show the entire picture of these fisherics.

On the other hand, most industrial fisheries have a fishing division and a processing division. Their
fishing division§ ar.é. us_ing hired professional fishermen aboard 100 ton-class powered steel vessels,
catching mainly piramutaba Brachyp!a'rysro;na vaillantii with bottom trawl nets both offshore and in the
same waters exploited by the artisanal fisheries. In their processing divisions, hired laborers mainly produce
fishery products centered on frozen products by using the landed fish as their raw matenal. These industries
have official approval and their fishery activities are well documented.

Conflict between artisanal and indusirial fisheries has arisen regarding the catch and utilization of
TESOUrces.

Catch stétistics for artisanal fishcrics in the Amazonian Estuary are not known at present.
Fortunately, the results of Landing Site Survey allowed to cstimate the total catch of the 56 fishermen
colonies in the State of Para for the year 1996 as approximately 39,210 tonnes (Table 83).

IBAMA reporied the total catch of industrial fisheries for 1996 as 13,204 tonnes (Figure 128).
Comparing catches of béth fisheries for that ycar, it can be seen that the artisanal fisheries catch was at least
three times the industria} fisheries catch. That alone would show the importance of artisanal fisheries from
the standpoint of catch.

Since, however, catch statistics of artisanal fisheries are unavailable, the present status of resources

c\plouatnon should be made clearer through the anaI)s:s of the relatively complete annual data on catch and

ﬁsher) statistics of!ndustnal ﬁshcncs
6.1.1. Catch Statistics of lndustnal Fisheries

IBAMA has pubhshed botiom trawl catch statistics by industrial fisherics over a period of 25 years,
from 1972 1o 1996 (Fi _lgurc 112}. According to these, total catch by bottom trawl increased from 7,771 tonnes
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Table 83. Artisanal fishermen colonies in the State of Para, from Interview Survey (1996},

Colony Popu- © | Water mass = No. of Annual
00| Name of Colonics P Main fishingareas | = . Main target species ) catch
No. : tation DT . regions » . | Boats

o - T e - {tonnes)

Z-1 Soure 17,481 Marajo bay Brackisl/River | Piramutaba/Dourada

[ Z- 2 _ Salvaterra 75,633 Marajo bay Brackish/River | Piramutaba/Dourada L

Z-3 Vigia . 29,611 - Marajo bay ..~ .| Brackish/River | - Dourada/P. amarcla 501 9,792

Z - 4 {Sao Caetano de Odivelas| 11,673 | Masajo bay/Attantic { Ocean/Brackish Pescada branca 27

Z-5 Curuca 12,974 Atlantic NE Ocean/Brackish | Pescadinha go/P. amarelal 310 | 1,874

zZ- 6 Marapanim 15,096 - Allantic NE Ocean/Brackish | Pescadinha go/P. amarela 345 1,516

Z- 1 Maracana 15,252 " Allantic B Ocean/Brackish{ Pescadinha go/P. amarela| 162 | 1,322

Z- 8| SaolaodoPirabas | 12,266 | - Atlantic NE Ocean/Brackish | Pescadinha go/P. amarela| 237 } . |

Z-9 Mosqueiro 18,343 Masajo bay River/Brackish Pescada branca

Z-10 Teoaraci 280,591 |- - Marajo bay River/Brackish | - Piramutaba/Dourada 448 | 11,012

Z-11 Monte Alegre | 46,951 | - Lower Amazon River Tucunare/P, branca - 68

Z-12 Altamira 69,275 ' Lower Xingu " River Tucunare/P, branca

Z-13 _Barcarena 34,583 |  Lower Tocanlins River F. branca/Piramutaba

Z-14 Abactetuba 95,250 Lower Tocantins River ’ Mapara 1,040

Z-15 Igarape Miri 26,562 | Lower Togantins River Mapara

[Z-16 ‘Cameta 44344 | Lower Tocantins River ~Mapara

Z-17 "Braganca 63809  AtlanticE Ocean/Brackish | Pescadinha go/P. amarela| 329

Z-18 Augusto Correa 10,875 _Aljantic E’ " Ocean Pescadinha go/P. amarela| 336 | 1,802

Z-19 Obidos’ | 42,307 Lower Amazon River Surubim ‘

Z-20 Santarem 224,783 |Lower Amazon/Tapajos River " - Surubim ‘ 4,006

Z-21 Visen 15,335 Attantic SE Ocean Pescadinha po/P. amarela 243 1,821

2 -22 ‘Ganhoao 35,560 | Marajo/Lower Amazon | River/Brackish  Pescadinha po/P. amarela] * "~ | -

Z-23 Colares 8,338 | Marajo bay River/Brackish |Pescadinha go/P. amarela| 112

Z-24 Ponla de Pedras 16,500 Marajo bay River Dourada | | B

Z - 25| Santa Cruz do Araii 4,74 Marajo Istand River Tamuata

Z -26( CachoeiradoArari | 13,246 Maraio Island River Tamuata

Z--27 | Espirito Santo Tauna | 2,822 Marajo bay - ‘River - Tamuata o

Z-28 Alenquer 44877 Lower Amazon River Surubimy/Dourada %

Z-29 Salinopolis _12670 -AllanlicE Ocean Pescadinka gofP. ‘amarela] 125 | 2,097

Z-30 Maraba 123,668 Upper Tocanting River Tucunare/P. branca 126

Z -3} Prainha 21,4202 Lower Amazon River Piramutaba 65

Z2-32 Tucurui 80,426 Mid Tocantins River Tucunare/P. branca

Z-33 Almieirim 14,275 Lower Amazon River Piramutaba/Dourada 85

Z - 34 Baiao 11,061 Lower Tocantins River  Mapara

Z-35 Bagre 12,609 Lower Para River Piramutaba

Z - 36 | S.Scbastiao Boa Vista | 14,926 Marajo Istand River Tamuata

Z-37 Cuaalinho - 9,176 Loweér Para River - Mapara

Z-3% Mocajuba 15,884 Lower Tocantins River " Mapara

Z - 39 | Concéicao do Araguaia | 54,500 Araguaia tiver River JaraquifTucuriare

Z-10 _ Aranai . Marajo Istand River . Tamuala

Z-41 Oriximina | 41,154 Lower Amazon River Pirarnutaba 393

Z - 42 Juruti 23,262 Lower Amazon  River Piramutaba/Dourada

Z-43 Jacunda 43,012 Mid Tocantins River Tucunare/P, branca

Z - 44 ltupiranga 37,013 Mid Tocantins __River | Tucunare/P, branca -

Z - 45 Apinages 12,584 Upper Tecanlins River Tucunare/P. branca '

Z-46 | Limocirodo Ajuru | 16,475 |  Lower Tocantins River Mapara ]

Z-17 Portel | 29452 Lower Para " River “. . Piramutaba e

Z-48 Boa Vista 17,132 Atlantic E Ocean/Drackish | Pescadinha go/P’. amarela| 257 | 1,900

Z - 49| Magpalhaes Barata 1,331 Attanlic E ~ Ocean  jPescadinha po/P. amarela ‘

Z-50 Gurupa 13,533 Lower Amazon River Dourada/Surubim

Z-51 Pecixe Bot | 35185 Lower Amazon River Dourada/Surubim

Z-352 Aveilo 1,448 Lower Amazon River _ Dourada/Surubim - 7

Z-53 Breu Branco - Mid Xingu ° River ~_Dourada/Surubim o

Z -54 | BamreiadosCampos | - Lower Amazon River Dourada/Surubim

Z - 55 | SaoJeraldo do Araujo - Lower Amazon River Dourada/Surubim

Z - 56 {taiiuba (116,402 Mid Tapajos River Tucunare/P. branca

TOTAL ' 2.016,043 3,632 | 39210




(7,771 tonnes for ptramutaba) in 1972 to a maximum of 33,482 tonnes (32,123 tonnes for piramutaba) in 1977,
aﬁcmards it dcclmed over the years and in 1992 it reached 9,492 tonnes (7,324 tonnes for piramutaba), a
reduction of 28% of the maximum catch value ever obtained. However, since the industey introduced in 1993 the
practice of rhuTtiple-trawler'ﬁshing, catch has risen again, with a total of 13,204 tonnes (11,641 tonnes for
pir:imutaba) in 1996. Statistics for 1997 have not been published yet as of June 1993,

In the abovementioned period, the percentage of piramutaba comprised from 77% (in 1992) to
100% (in 1972, 1973 and 1974) of those statistics. The item “Others™ includes dourada Brachyplatystoma
Slavicans, mero Epinephelus ffajam, gurijuba Arius parkeri, filhote Brachyplatystoma filamentosnm and
other species.

As explained before, since industrial fishery statistics indicate piramutaba is the most important
target fish for the industry, the investigation of the present status of fishery resources exploitation can be
focused on this specics.

For that, it would be necessary to deduce piramutaba catch by industrial fisherics in 1997, An
estimate catch of 7,370 tonnes was calculated for that year’s catch from the annual statistics of piramutaba
catch in 1977-1996 (Figure 1283).
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Figure 128. Annual variation of Piramutaba catch by industrial fisheries.

6.1 2 Resources Survey
The resources survey was conducted \\1th the same vesscls and methodology in the 1996 Dry Season
(August to September) and 1997 Rainy and Dry Scasons (respectively, March to April and August to
September).
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Catch at cach trawl station had two separate counts. One was for cod-end {mesh size 100 mm) and
the other considered catches b) cod-end plus coverncl (mesh snzc 33 mm} The stock snzc calculated from the
catch b} ‘cod-end is called the catchablc slock size, and is the basis for resources management. The one that
can be deduced from the catch by cod-end and covernet would include recruiting pqpulallons and is termed
rectuitment stock snze . |

~ Resources management takes into conmderatlon current ﬂsher) regulations, and all further
discussions should be based on catchable stock size as deduced from cod-end data.

Catchable stock size of the seven key fishes are shown in Table 84. A number of points can be
observed: ‘ _

(1) Estimated total stock size was as follows: 33,660 tonnes for thé 1996 Dry Season, 45,6i0
tonnes for the 1997 Rainy Season and 67,270 tonnes for the 1997 Dry Scason. Seven key fishes
represented the following percentages of the total stock size: 20%, 44%, 20% in the respective
seasonal surveys. |

(2) In each season, stocks of piramutaba, dourada, filhote, as well as of pesc.ada-branca
Plagioscion squamosissimus, were mainly distributed in the 5~-10 m stratum. In contrast,
stocks of pescada—amarefa Cynoscion acoupa, pescadinha-gdo Macrodon ancylodon and
gurijuba were found in depths from 5 to 50 m, being mainly distributed inthe 10-20 mstratum.

(3) Mean stock size for the three surveys was, in decreasing order, 5,820 ionnes_for piramufaba,
4,050 tonnes for gurijuba, 2,340 tonnes for dourada and 740 tonnes for pescada-amarela. The
other key species had a low stock size: 400 tonnes for pescadinha-gd, 70 tonnes for pescada-
branca and 30 tonnes for fithote.

(4) Estimated seasonal stock sizes of piramutaba were 1,990 and 3,320 tonnes for the
respective Dry Seasons and 12,150 tonnes for the Rainy Season. Seasonal stock sizes of
dourada were 1,200 and 2,560 tonnes for the respective Dry Seasons and ‘3,250 tonnes for the
Rainy Season. In both cascs, those stock sizes were higher in the Rainy Scason, as piramutaba
and dourada live in river waters. In other words, in the Rainy Season the freshwater portion in
the survey area expands foward the offshore dug to precipitation, widening the distnbution area
and increasing the density for both species. Thé increase in stock sizes of piramutaba and
dourada in the 1997 Dry Season was due to the fact that density {(kg/km’) of both specics in the
5-10 m stratum was higher than in the 1996 Dry Scason. Estimated seasonal stock sizes of
gurijuba were 2,710 and 5,820 tonnes for the respective Dry Seasons and 3,630 tonnes for the
Rainy Scason. The .increasc‘ m gurijuba stock si;é in the 199? Dry Season can be e.ﬁplained by

the fact that density in the 5-20 m deplﬁ range was higher than in the 1996 Dry Season.
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6.2, Evaluation of Exploited Fishery Resources

A comprechensive evaluation of resources requircs a thorough view of both the qualitative and
quanlitative "aspccls of catchable stock. The former includes biologiéal paraméte_ré such as growth,
maturation, spawning and natural mo'rta.lily the latter refers to the stock size. However, as etplaincd later,
the availablc data on those l:uolog:cal parameters are quite incomplete at prescnt In the follomng sccnons

the catchable stock size of plramutaba is evaluated, moslly focusing on the quanmame aspects.

_ 6.2.1. Catch and Catchable S_tock Size

The current status of piramutaba stocks was evaluated based on catch and catchable stock size. As
mentioned béfore catch by industrial fisheries in 1996 amounted to 11,641 tonnes accord‘ing to fishery
statistics, and the estnmatc for 1997 based on the catch variation in 1977~ £996 is of 7 ,370 tonnes. The
corresponding catchablc: stock sizes were 1,990 tonnes for 1996, from the Dry Scason and 7,740 tonnes for
1997, calculated from a mean value between Rainy and Dry Seasons.

Comparing catch and catchable stock size, it can be observed "thal the difference between both
values is a theoretically impossible contradiction — namely, in 1996 and 1997 the industry woﬁld have
caught respectively 5.8 times and 1.0 time the catchable stock size of piranﬁutaba With respect to lhis the
catchable stock size in 1996 1s calculated onl; from the Dry Scason, and the catch of piramutabain 199? is
an ¢stimated value calculated from catch variation of the past 20 years.

On the other hand, for the estimation of stock size, the dnslnbution arca of piramutaba —
particularly in the offshore arca of the Southern Channel of the Amazon River and area shallower than Sm water
depth — was not thoroughly covered by the survey, and fishing gear cfﬁéienby was assumed as 1.0. Thus,
certain prerequisite conditions for stock estimation were not met, leading to an undercstimated value of
stock size. . _

In contrast, a primary factor of overestimation, the herding effect of the fishing gear, has been
ignored. The estimated stock size of piramutaba shows a large variation between the Rainy and Dry
Scasons, as the water discharge of the Amazon River riscs or falls. ‘

Oue of the indicators of accuracy in stock size estimates is the coeffi lcient of variation, which should
be around 10% to be of any practical value for stock management. For all six key ﬁsh specics except
gurijuba, the cocfficient of vanahon ranged from 20% to 50%. Anothcr such indicator, the confidence
interval of 95% for stock size estimates of key fish Spemcs had a wide amphtude Therefore, stock size
estinates in this survey for key fish species other than gurijuba (coefﬁcnent of variation = 14-18%) cannot
be satd to be very accurale. .

Despite the existence of unceriain i;sues as described above on the actual rcl.;nlionship behvg:cﬁ catchand
stock, it1s clear that in recent j'ears industrial fisheries has caught many times the stock of hiramutaba and, itis

possible to have exerted an damaging fishing pressure over their stocks.
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6.2.2. Catch per Unit Effort (CPUE)
~ Catch per unit effort (CPUE} is onc of the numerical means for expressing stock condition. IBAMA
stal;sncs offcr, besides catch, data on fishing cffort such as number of operational vesscls, number of
ﬁéhing trips z_md number _()f days at sea. Based on those statistics of number of days at sca, the CPUE of
piramutaba was calcutated for the period from 1975 to 1996, its variation being illustrated in Fig. 129.

CPUE has declined fro 3.2 tonnes/day in 1975 to 2.6 tonnes/day in 1996,

50
[+]
4.0
o~
-
3 30
b+
=
E
- 20
3} Lo Y = 0.1181X + 40055 o
' R =0.6218
00 v W e e Sy O = vi o (=) — ] o O
CEEEEEEZ8E 22822883888 8¢8¢%

_ ) _ Year )
Figure 129, Annual variation of CPUE for Pir_amulaba by industrial fisheries. (Note: 1970s to 1992, two-frawler

fishing; from 1993 on, three- or four-trawler fishing).

Examining this yearly reduction in more dctail, some aspects can be observed:

(1) Based on a 25 year history and experience of exploitation, industrial fisheries have
concentrated on the selective ﬁshing of piramutaba;

(2) As they are caught, piramutaba are sclected on board o meet commercial size requircments;

{3) More than the ofﬁciél!y licensed number of 48 vessels are operating in piramutaba fisherics
(Figuré 113, A);

(4) Piramutaba fishing vessel setups from the early 70s until 1992 had been a pair of trawlers dragging
one net. However, for reasons of cost reduction and compensation for a decline in catch, the sctup
was changed in 1993 to'three trawlers and two nets 61- fous trawlers and three nets;

) Nawgahon mstruments school-detecting sonar and other equipment have been installed
aboard fishing vesscls reccntl) rcsultmg in relalwc lmprovcmcnts in catch efficiency.

As the aboveilems (1}, (4) and (S) repn,sent an 1mpm\ cmcnt in the quality of ﬁshmg effort, on¢ can think

thal the maqmpment and rescahng of the ﬁshmg fleet by the mduslr}r in the penod from 1975 to 1280 resulted in
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adeclincof C PUE in recent years. Standardized studics of effort aﬁlctmg catch cfﬁcxcnc) are ncccssar) for the
correct asscSSmcnt of the annual variation of CPUE. A sclunon would bc the search fora revised cocflicient of
CPUE that w ould take into account the parallel operation in the samc reglon of the fishing fleet in the 1975--1930
period (two-trawler setup) and in present times (three- or four-traw ler setup)

Although ot cov ered by this study, a revised value of CPUE conssdermg recent improvements in

fishing cffort by the industry should indicate a relative decline in piramutaba stock.

6.2. 3. Summary _

To allow a comparison of thes:., est:mated stock size results with those in other arcas, Table 85 lists the
rcsults of demersal fish resources surveys conducted in various parts of the world, with different survey vesscls,
sufvey regions, survey period, survey area, and number of survey stations. There, the mean density of potenuall)
occurring demersal fishes, a standard adopted for all surveys, was relatively low for the Amazonian Estuary: 0.8
and 1.6 tonnes/km? in the Dry Seasor and 1.1 lonnééfkmz in the Raiay Season.

Surveys have shown that in subarctic and temperate zones there are few species, cach of them
abundant, while in the tropics there are many species but little abundance — a fact described as “the
phenomenon of rich north vs. poor south™. Fish s{ocks in the ncotropical Amazon River Mouth Area reflect
this rale in that Ithere are many species indeed, _wlﬁle it cannot be séid ihey are potentially abundant.

Onthe prdblcm of species abundance with réspect to the food chain, the stock size of fishes ranking high
in the chain should be iéss than of lower-ranking ones. ‘Th;: key species studied in the presént survey were all
piscivorous, and their low number of individuals bpu!d be also due to their high poéition in the food chain.

As described above, fishery resources in the Amazon River Mouth Arca cannot be said to be abundant in
comparison to other regions in the world. Piramutaba stocks are targeted by the industry and if one sees the
question from several different angles, the conclusion is that they have been situated in necd of closely
nionitoring. :

As the Landing Site Survey revealed, fishermen said in interviews on ;he recent changes in fisheries
in the Amazonian Estuary that there has been “increase in fishing effgrt (that is, in the number of vesscls),
decrease in catch, and no variation — or even a decrease — in size of lhl; fish caught™.

Reflecting upon this infonmation, for instiuu:e, a reduction of fishing effort is necessary in piramutaba

fishery in the Amazonian Estuary.

6.3. Procedures for Further Surveys and Research

An evaluation of resources requires at first some biological information on target resources — data
such as age composition, sex ratio and stock size. The next step is to advance toward a diagnosis of the

resources by establishing their growth curve, maturation age, reproduction, natural mortality rate, mortality
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rate duc to catch and so on. The combined analysis and evaluation of all these data would make possible a
solid policy for the management of those resources. ‘

This was the first systematic resources survey almed at demersal fishes of the Amazon Rm:r Mouth
Arca and, as such, il d1d not bring out much information that could be d:reclly ut:hzed for stock evaluation.
However, precmus data were obtained on biotogical aspects and on the stock size for the se\en key fish specics.
In order to eva!uatc the present survey, the questions were orgamzed below around some useful points.

The trawl survey method has the advantage of allowing to éslirﬁale'stock size simultancously to
collecting biological data on the target resources. The resources sdrvcy shoutd be designed in a way of getting
a good cocﬂ'nc:ent of vanat:on which i is dlrectly related to the accuracy of the estimate and depends on the
distribution density of the target species and the number of trawl stations. Through analyzing the
cocfticients of variation and confidence intervals for the estimated stock sizes for each spccues by ‘season or
by steatum obtained from the present survey, an efficient plan of survéy period, arca and depth zone by
target species can be established and it allowed for a quite accurate estimate of stock size.

Body length data of target species were extremely important in order to clarify growth and age
composition. Size composition of catch in covernet and cod-cnd reflected well the natural conditions of the
target stoc%k. However, the catch landed at fishing ports, fish markels and companies by artisanal or
industrial fisheries may not reflect a natural size composition because that had becn>previ0us!y selected
fishing ground, fishing mcthod and mesh size, and marketable size. Therefore, any study of size (age)
composition based on the landed catch demands much caution.

Age determunation of seven key fish species was tried focusmg on the rings fonned on hard structures —
vertebral centra and otoliths. However, as those rings tummed out not to be formed periodically, age could not be
determined through them. A cohort analysis based on size frequency distribution — as de;tennined by the Sca-
Bome Survey — was performed, but this method did not yield positive results cither. For an cvaluation of the
current status of resources and the implementation of a management policy, knowledge on growth and age of
target specics is essential. Now it is necessary to drive a continuous effort toward age determination.

It is also essential to clearly know the age at maturation and the reproduction of fish species. This
knowledge can be a trend indicator for the stock, as in many fishes a lowering of standards in the stock is
accompamed by a change toward an earlier age at maturation.

Information on feeding habits is ettremcl) important for clucidating the ﬂo“ of energy in a
community. For subarctic regions, where orgamsms are comparatively less diverse with a smglc species
being abundant, there are ecological models suchas that of Ursin (1979} or Lacvastu & Larkins (1981) for the
interpretation of community structure. Those models are based on feeding habits. Therefore it should be
hereafter necessary to identify food organisms and evaluate thelr. weight to allow for a quantitative analysis.

The biological parameters described above are'_closc-ly associated with environmental chahges in the
Amazonian Estuary through the rainy and dry seasons. It is important to cohsiﬂcr the present sﬁrvcy

as a blueprint for the steady continuation of data gathering.
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