7. UNUTILIZED AND UNEXPLOITED FISHERY RESOURCES

7.1. Unutilized Fishei'!y Resources and Their Utilization

The exisléncc I_of uﬁuﬁlized fishery rcsbufcés is mostly known through bycatches obtained from
existing ﬁlshcry ;)r rcgou rﬁes- SUTVEys. Hm\;’eve'r,. the commercial worth of the ekp!oilalion of those resources
should be appraised — whether their valug is high cnough or they can be caught in sizable numbers. From
this viewpoint, unutiliéed fishery fESOUrCEs are defined as comprising thosc among the 104 fish specics
cap'turéd during the resources éuﬁey (s'eé Appéndix Table 1) that are not being comincrcially utilized —
that is, specics outside the Brazilian domestic market — and whose stock biomass islarge to a certain extent
— that is, species listed in Table 18, Top-ranking ten species in estimated stock size by stratum. To evaluate
which species are being commercially utilized, fish names taken from the fishery statistics published by the
Brazilian Institute for Geography and Sia!istics {IBGE) (1990 edition, as they have not been issued afler
1991) and from the results of the fish price fluctuation survey regularly carricd out at the Ver-o-Peso
Market in Belém by the MPEG (in alt 45 records from July 1994 to June 1995) were examined. It was found
out that almost all fish names published by IBGE are fish group designations encompassing regional terms
from all Brazil (for instance, “CACAQ” refers to 42 regional words for sharks, “CORVINA” and
“PESCADA” account respectively for 22 and 26 local names of drums, and “BAGRE” includes 25
denominations of sea catfishes). On the other hand, those featured in MPEG lists are comparatively detailed
in their classification, although one can hardly say that a given name corresponds preciscly (o a given
species. Therefore, it was decided that those fish names just described (local or regional names, not group
designations} nialching one-to-one the regional names listed in Table 18 would refer to utilized fish species.
All others would designate unutilized resources.

From the above, two species — buchudinho Steliifer rastrifer and canguito Arins phrygiatus — can
be picked as the unutilized resources. The former is a small-size drum of about 15 ¢m, very common as a
bycatch in industrial shrimp trawl nets in the coast of the Guianas and the Gulf of Paria. It does not have
much value as a food fish but, depending on the circumstances, it could be usefut in the manufacture of
fisherics byproducts. By means of a trawl net with a 100 mm mesh cod-end, it would be possible to catch
about 10% of the stock (Table 18, C). The latter species is a small-size sca catfish of about 20 cm without
much importance for the industry, but one that could have some value for houschold consumption in
artisanal ﬁshemllen. Also, tike in the previous case, in the right circumstances it could serve for making

fisheries byproducts.
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7.2. Unexploited Resources and the Possibility of Their Exploitation

Unexploited resources in lhc Amazon River Mouth Area are defined as those distributed offshore in
depths below 20 m — currently almost unexp]ored b} cither artisanal or mdustnal fisheries ~— and whose
blomass is large to a certain extent That would convcmently corrcspond to those specu,s caught during the
resources survey in the 20-50 m stratum and w:th an estimated slocl». size of over 200 tonnes (Table 18,

A-C), hereby defined as unexploited resources and summarized in Table 86. _

Table 86, Unexploited resources of the Amazbn River Mouth Area in depths below 20 m. Stock size q’htained from
catch in cod-end. ' ' : ‘

Survey season Species ' * Lecal name : Stock size in tonnes
Phase 1 Dry Arius grandicassis Cambéua 11
" Carcharhinus porosus Cagio ' 543
Cynoscion virescens : Pescada-cambugu 302
Micrepogonias furnieri Pescada-curuca-grande 269
Trichiurus lepturys Espada ‘ 224
Phase 2 Rai riy Arius grandicassis " Cambéua ' ' 1,855
A. parkeri Gurijuba : : ‘ 309
A. quadrisculis Cangata ' : 366
Carcharkinus porosus Cﬁacﬁo 1,158
Cynoscion virescens Pescada-cambugu - 1,233
Afacrodon ancylodon Pescadi ﬁha-gﬁ 237
Nebris microps Pcscada-selé-buc hos | | 222
Sphyrna lewini Martelo o 920
Phase 2 Dry Arius grandicaossis Cambéua _ 1,613
A. parkeri Gurijuba 618
A. quadriscutis Cangala 879
Carcharhinus porosus Cagdo 1,188
Cynoscion w'réscens Pescada-cambugu 591
Micropogonias furnieri Pescada-curuca-grande 469
Sphyria tudes ‘ Cagio-rodela 40%

The unexploited resources comprise the following cleven species: the elasmobranchs cagdo
Carcharhinus porosus, martelo Sphyrna lewini and cagdo-rodela Sphyrna tudes; the ariids cambéua Arins
grandicassis, gurijuba A. parkeri and cangatd A. guadriscutis; the sciaenids pescada-cambugu Cynoscion

virescens, pescadinha-géo Macrodon ancylodon, pescada-curuca-grande Micropogonias furnieri, and
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pesbada-scté-b’uchos Nebris microps; and the trichiurid espada Trickiurus lepturus. Of those, gurijuba and
pescadinha-gd are 1mporta.nl spccws in the Amazon River Mouth Area. Pescada-cambugu and pescada-
curuca-grande are one of the most important commercial specics on the continentat shelf of the Venozucla
and Guianas and are marketed fresh. Sharks are ordinarily salted and the other species are marketed fresh
and have a certain commeycial Qaluc |

One hopes the e\cplonauon of those resources could be an alternative for the bottom- tra\\hng
industrial fisheries that today concentrate on piramutaba. Effective alternative methods of C\plonalmn
could be employed, such as IOnghne ﬁshmg for sharks pcscada cambucu or gurijuba, nocturnal herding-
light fishing for espada and, accordmg to the occas:on frawl nets and gillnets for othcr species. In that
instance, a marketing rcsea;ch is needed to study the profitability of these fisheries and, upon their frumon,
it will be nécessary to‘ regulate the intensity af their cxploitalioﬁ by‘éhccking the annual flunction in CPUE

and body length composition under continuous fishing ¢ffort.
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8. GUIDELINES FOR THE MANAGEMENT OF DEMERSAL FISHERY
'RESOURCES IN THE AMAZONIAN ESTUARY

8.1. Characteristics of Fishery Resources

Flshcr} 1es0uUrces compnse lwmg orgamsms that are uullzed b} human bemgs lhrough ﬁsher)
activitics, and as such the) ha\c their own charac!cnshc features

Most remarkable among these feaiures is the fact thc) are rene\\ able natural resources, and therefore
d:ffcrcnt from mineral resources such as petroleum coal and the like. Also they are frec from ownership.
Furthermore, any prediction of their status at a given umc is dnfﬁcult and toaded with unccrtamty due to
their own fluctuating widely. _

Freedom for ownership may lead to overe‘cplmtallon and stock crosion, but the ability of sclf-rene\\ al

can make fishery resousces, with proper management, a shared property of humankiad for a long time to

come.

8.2. The Concept of Fishery Resources Management

Fishery resources being self-rencwable, if adequate measures are taken, it would be possible to
continuously explore them and later hand them over to future generations. According to the United Nations,
sustainable deveclopment is defined as “a form of development that not only fulfills the needs of future
generations, but alse those of the contemporary generation™.

This concept can be also applied to fisheries. The increment of biomass of a given species in a closed
arca is usually expressed by a logistic (sigmoid) curve with small differential values at the origin and at the
carrying capacity level, and large differential values at the middle biomass level. Total biomass increase
{increase in growth and recruitment) minus total biomass reduction {catch and natural mortality) equals
surplus yield of fishery resources, which corresponds to the sustainable yield and is represented by a
parabola-shaped curve against progress of exploitation of stock biomass. If fisheries utilized onl}' the

surplus yicld there would not be a consequent decrease in biomass.
8.3. Trends in Fishery Resources Management

Current trends in fishery resources management had to change drastically with regards to past
inclinations due to the United Nations Convention on the Law of the Sea. By this convention, it is recognized
that the sovereign rights of exploitation of hiving resources in the Exclusive Economic Zone (EEZ) belong

to the adjacent coastal nations, who would determine their capacity to harvest them and take proper action
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toward their conservation and management. Those nations would determing their respective allowable catch
and the surplus, if any, should be offered to other nations.

Future ﬁsherj' resources management should be in accordance with this convention. Therefore, it is
urgent that tﬁe Government of Brazil evaluate the present status of various fishery resources in the EEZ and

then organize its own management policy.

8.4. A Summary of Fisheries and Rescurces

The fisheries and their resources in the Amazon and Tocantins River Mouth Arca so far clucidated

from the present study can be summarized as follows:

(a) In general

a-1) The basu: fisheries infrastructure or socweconom:c infrastructure of the fishing communities in
 the Amazoman Estuary is underdepeloped, and fisheries education is not widespread. This
results in people related to fisheries lacking the mentality of properly utilizing fishery resources

for the long run, so as to keep them on for the common good of humankind.
a-2) Asit is 6haréétéristic of tfopical ﬁrcas, fish specics are numerous these. However, the population

density of each specics is I'ow, and thus fishery resources are not abundant.
a-3) Piramutaba, the industrial fisheries prime target stock in the Estuary, is in a condition of

overexploitation.

(b) Regérding artisanal fisheries
bA- 1) Within emp!oying their current fishing gears and applying their current rate of effort, the impact
| on ﬁslﬁcq"resoﬁrces by artisanal fisheries cannot be strong. It will be impossible this fleet would

overfish the piramutaba.stock.

b-2) The artisanal flcet explores a larger arca, catches more different specics, makes a better selection
of proﬁtabl.e fish sizes as compared to the industrial flect.

b-3) The infrastructure utilized bthhc aﬂisanal fleet is underdeveloped, and so ports and places
utilized fpr_ﬁsh landing and processing facilities are hygienically precarious.

b-4) Fishcrmen of the artisanal flect aré not cffectively orgﬁniz_cd into unions or societics. Their

o professional m%nds prohibit government officers from guiding and inquiring on their fisheries

organizations.
' (c) Regardmg mduslrlal ﬁshenes .

c- l) Judgmg from thear long hlstory of ongoing cxplonallon offshore fishery sesources in the region

have been heavily exploited both selccmcl) and arbltranly
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c-2) Cor'respbndingly, non-tatget species and small individuals have been wastefully clisc_ardcd,
indicating that industrial fisheries are not properly utilizing fishery resources and are unable to
avoid squandering thcm

Some recommendations are proposed next, based on the fmdmgs above

5. Recommendations for the Management of Kishery Resources

8.5.1. Fisheries biology

(a) Acquisition of biological infnr.mation

Sound management of fishery resources requires the continuous maintenance of a program of
collecting basic biological data such as siz¢ and age composition of catch, CPUE values for both
artisanal and industrial fisheries in each kind of fishing ground (v erle_stuar) ), and season and place of
spawning. In addition, it is necessary to publish periodic reports containing analyses of those data and
current estimatés of some important biclogical parameters such as grO\\Th' rate, mortality due to natural
causes and to fishing, minimum size for maturation, etc. In this study, limited information was obtained
on key specics other than piramutaba. For those other species, further effort at collecting them and

obtaining effective information on them is highly recommended.

(b) Foltow-up to the lishery respurces study
Elucidation of the variation in fishery resources requires a precise picture of the changes undergone
by thosc resources under current fishery activitics and environmental conditions. t is necessary Lo carry
out a similar study every 2 or 3 years in the future, using the same metl_lodo.logy ona comparablé scale.
The present fishery resources study must be taken as a starting point for a forthcoming similar project,
in which the study area would be only shallow waters (3 to 20 m), so as to reduce tﬁe variance in stock

size esttmates.

(¢} Collection, organizatien and management ol' ﬁshery statlstlcs
For the cfficient and sustainable exploitation of ﬁsher) resources, !l 1s esscntual thal thc collection,
orgamzalmn and managcment of fishery statistics is carried out by the appropnate fisherics
administration agency ' .
For that purpose, a bas:c necessity would be the proper orgamzatlon of all ﬁ:hcr) statistics.

c-1) Artisanal fisheries

Itis necessary to make an effort so as to obtain, at the very least, statistics for monthly catch

and ﬁshmg effort by fish specics.
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¢-2) Industrial fisheries

i) The number of fishing companiges and fishing vessels is small and can be controlled. Partial
fishery statistics are already being submitted by the companies to the proper government
agéncy. It is necessary to fu rther improve that information, especially position information
on their fishing operations. There is also the need to incrcase the ability of quickly
processing data on catch by month, by fishing ground, by fish species and size. Once those
fishery statistics are fully provided, their analysis will enable the formulation of a strategy

for fishery resources management. |

ii) Changes in fishing cffort promoted by the introduction of three- and multiple-trawler fishing
instead of the customary two-trawler techuique have to be evaluated with regards to the
power and cfficiency of those recent ﬁshing method.

ii1) The ability of many commercially important freshwater and marine species to migrale over
long distances — particularly the large catfishes of the genus Brachyplatystoma, who travel
extensively through the Amazon River in the dry season — calls for tagging experiments to

study their migratory pattems.

(d) Research on the amount of fishery resources discarded by industrial fisheries
For an efficient utilization of fishery resources and an accurate estimation of current catch statistics,

it is also nccessary to elucidate the amount of fishery resources thrown away by the industrial flect.

8.5.2. Socicecononic Considerations

{a) Prometion of fisheries education
It is necessary to bring up qualificd professionals through fisheries cducation at all levels —

specialized schools, high schools and colleges — both in Brazil as a whole and in the States of Pard and

Amapi in particular.

() Education and urganizélion of the fisheries community
For fisheries maﬁagemcn! to become a reality, the most important poiat is the understanding and
cooperation in the ﬁshcries community regarding the management of fishery resources. Continuous
disseminal_ion of fisherics education and knowledgé to these people is essential.
Existing cooperatives and associations involving artisanal fishermen should be stimulated back into
action at the very least. -
People involved in industrial fisherics are already organized in labor unions, but need to be better

educated on fishery resources and on the conservation of water area cnvironments,
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(¢} Organization and arrangement of fisheries administration
The management, research and study of ﬁsher} resources in the northern region of Braznl is being
conducted at present mamly by CEPNOR!IBAMA However, their current situation does not enable
them to properly cope with the diversification of cmerging administrative and research issucs. A proper

enhancement of their organization is required.

(d) Orgamzatnon of the socioeconomic mfrastructure
The socweconomlc infrastructure concemlng pmductlon proccssmg, storagc distribution, sales, etc.
with respect to fisheries around the Amazonian Estuary should be established properly. Also, an
cducational'program aimed at teaching local consumers how to pfocess ghd cook fish spécies that are

usually discarded or not utilized by either the artisanal or the industrial flect is deemed necessary.

8.5.3. Flshery Regulatlons
There are two kinds of fishery regulations. Quatitative restrictions can be appllcd to fishing gear,
fishing methods, fishing grounds and fishing seasons — such as length and mesh-size limits. Quantitative
restrictions refer to ﬂshing effort — ¢.g., a limit on 'the number of vessels or the ﬁshillg gear utilized.
Generally speakmg, ﬁshcnes regul'mons are used in fact as a combmahon of several rcgulatlons according
to the present status of ﬁsherles
For the cnforccment of any kmd of regulatlon ho“e\er it goes without saying that proper

understanding and cooperation of fishery-related personnel should be obtaincd beforehand.

{a) Restrictions on fishing gear and fishing methoeds

There are basically two kinds of fishing gear in fishery in the AmazoﬁianESluary‘ the bottom trawt
nct and the glll net. Longlines and all dxﬂ"ercnt kinds of traps are restricted to some areas close to the
coastline and are not of much lmponancc in lotal landed quantity of fish in the Esluary

Previous studics have shown the current gill net mesh sizes cannot ovcrexplmt the targét fishery
resources. On the other hand, the bottom trawl nct can cause the overexploitation of these resources with
little effort. The restrictions here proposed should apply to boltoin trawl ne_fs of the industrial lﬂ;et.

As for the application of restrictions on cod-end mesh siz, there is no basic information in the present
sluds' that could suggest either way. Howeyer, Official Directive (Portaria) No. N-9, dated 9 March

1983, establishes the minimum size for the stretched cod-end mesh as 100 mm.

(b) Restrictions on fishing grounds and fishing seasons _
The abjective of restrictling ﬁshmg grounds and seasons is the conservation of the larval or )oung fish
of the target ﬁsher) resources and that of their respeclive spawning grounds and seasons for spa\\ ning

fish school. Piramutaba doges not spawn in the Estuary, so these restrictions mll be not effective therg in
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order to pfoicct the reproductive cycle of this species. However, the small fishes are carried down to the
E.sﬁuary, which becomes their nursing area. S.omc places are known to provide shelter for the small fishes
and the cusrent !egiglatiout indeed forbids the industrial flcet to operate in this area. The above-mentioned
Portaria established the arca south of 0° 05°N and west of 48° 00°W as being off-limits for industrial
fisheries.

Furthermore, the dry season is the period when piramutaba schools migrate up the Amazon River.
The total stock size of piramutaba in the survey area in the Dry Season is almost six times {¢ss than in
the Rainy Scason. Since the fish are confined into a restricted freshwater arca in the Estuary, industrial
fishing boafs often operate inside the forbidden area during this period. Restrictions on the fishing scason

can reduce the impact of industrial flect activitics on the piramutaba stock in the Estuary.

(¢) Restrictions on fishing effort

Of all restrictions proposed on fishery regulations, the limitation on fishing cffort — the number of
vessels — may be the most effective because it is comparatively more manageable. As a first step in
testrictions on fishing cffort for piramutaba trawl fishing, the number of licenscd vessels should be
‘reduced. IF further restrictions are needed, it would be appropriate to relate the number of licensed
vessels to the estimated stock size of piramutaba in the Dry and Rainy Seasons respectively. An even
stronger measure would be controlling the number of lcensed vessels in accordance with closely
monitored actual piramutaba resources condilions.

Should a reduction of licensed vessels be adopted, there may be the problematic possibility that the

industrial fleet request monetary compensation for their estimated losses.

{d) Limitations on catch
This limitation should be put forth in accordance with the United Nations Convention of the Law of
~ the Sea as beforementioned in addition to other reélrictions. In this case, the establishment of a catch
quota by species and a system of monitoring and enforcement by both the appropriate government
administrative body and a research institutibn is essential. The above-mentioned Portaria establishes the
maximum catch allowed for piramutaba as .2] ,500 tonnes. As the total landed quantity of piramutaba in
recent years have fluctuated around 10,000 tonnes, that maximum limit seems to overestimate the

potential of the present stock. It is suggested that maximum catch value be reduced.

{(e) Repopulation _ .
Studies on the artificial reproduction and others of piramutaba should be conducted in order to

eslablish a general program of its stock repopulation.

299



8.6, The Rational Utilization of Fishery Resources and a Strategy for Fisheries Management

Based on the resuﬁs of this broj ect, and with ihe go:ﬂ of pmvidﬂné grounds for the fisheries management policy
aimed at the sustainable development of fishery resources in the area, the following suggestions are proposed.

8.6.1. Special Suggestions on Piramﬁtaba Fishing Grounds
(a) lmprovement of utilization of ¢atch by mdustrlal ﬁsher:es
Better utilization of caught fishes (ptramutaba and bycatch ones) mll reduce waste of ﬁshcr)
resources in the p:ramutaba fishing ground. This could be achlcved by investing in ﬁshfoc-d processmg
technology — in order to make different species more attractive for consumption —, marketing and

nutritional cducation. This activity should involve government agencies as well as the private sector.

{b) Encouragement of the usage of sclective ﬁshmg gear
Bottom trawling is an expensive ﬁshmg method that is also little selective. Therefore, its usage shoutd
be more and more restricted in piramutaba fishing grounds.
On the other haﬁd, gear such as gillnets and longlines are very selective and would hardly lead to the
overfishing of local stocks. Their usage requires many workers and would help employ a good number of

the personnel eventually laid off by the industry.

8.6.2. General Suggestions on the Fisheries in the Amazon River Mouth Area
(a} Encouragement of the utilization of other fishery resources, demersal and pelagic

The vessels in the industrial fishing flect are actually capable of exploring areas farther and deeper into the
occan than they have done hitherto. Those farther, deeper environments have not yet bee'rlz”c:oﬁuncr'cially
exploitenri‘mmd ére currently being studied by Project REVIZEE (an acronym in Pofti.igucse for Program for the
Evaluation of the Sustainable Potential of Living Resources in the Exclusive Eco}iomical Zoné), a marine
resources survey project by the Brazilian Govemment. The results of that 's;ludy"\'vil] be exfreinely impéﬂam
for the future organization of ﬁshenes i northern Brazﬂ and could welt contnbute for the further e\pansmn

of the fishing activitics of the fleet now concentrated mamly on plramulaba

(b) Preparation of the fisheries industfy in order to work with a wider range of products
Tropical fishing grounds typically harbor a great number of specics, ¢ach represented a few more
stocks with littic biomass in contrast with temperate regions where a few different specics ‘comprise
large biomasses. Tropical fisheries should avoid spccnahzauon — that is, Iccal flects should not
concentrate on a single fishing stock. Processmg ofa Iarge number of specncs is not easy as the market
tends to be very conscrvative. Therefore, research on fishfood processing technelogy and investment in

the marketing of a varicty of fish species is recommended to overcome this situation.
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9. SUMMARY

The Amazon River Mouth Area is a region of interaction between the voluminous ri.vc'rinc walers of the
Amazon River and the marine water of the Atlantic Ocean. As for its fishery resources, the potential fishery
production is high and the region is e:’ipé:ctcd to be revealed as a superior fishing ground. Industrial fishery
companies, established in the late 60s with the support of the Govemment of Brazil, have been developing
farge-scale bottom trawl fishing in a portion of the estuary fit for catching their target species piramutaba
Brachyplatystoma vaillantii. However, this catch reached a peak in 1977 and declined thereafer, and there are
indications thét lfirar'rlulaba stocks have been overexploited.

Surveys and re's;earch studies on impondnt commercial ﬁshéry resources like piramutaba and others have
ndt been hitherto conducted in the Amazon River Mouth Area. For this reason, and because of the importance of
an evaluation of the present condition of fishery resources in that region so as to promote their sustainable use, in
1994 Brazil requested Japan the implementation of such a suﬁ;ey. Under these circumstances, a fishery resources
survey of the Amazon River Mouth Area was carcied out in the dry and rainy seasons of 1996 and 1997 jointly
by three entities: Japan Intemational Coopéfation Agency (JICA), Museu Paraense Emilio Gocldi / Consetho
Nacional de Pesquisa ¢ Desenvolvimento Tecnoldgico (MPEG/CNPq — Emilio Goeldi Muscum of Para /
National Council on Research and Technological Development) and Instituto Brasileiro do Mcio Ambiente e dos
Recursos Naturais Renoviveis (IBAMA — Brazilian Institute for the Environment and Renewable Natural
Resources). This sun}ey had three components: (1) Sea-Borme Survey; (2) Laboratory Survey; (3) Landing Site
Sun"es'. In the Rainy Season of Phase | (1996), the'L:mding Site Survey was implemented as planned, but the
other two components could not be effected because of a number of problems and circumstances concemning
Brazil’s internal affairs. This survey compiled data obtained for the first timie in both the Rainy and Dry Scasons
in the Amazon Rnu Mouth Area concerning the demersat fish fauna, the distribution and biomass of key fish
species and biological infonmation oh them, and the actual conditions of fisheries in the region. Results of the
analysis of these data are summanzed as follows.

" 1-1) The Sea-Bome Survey was jointly conducted by JICA, MPEG and IBAMA aboard two vessels
énfplo'yed by the former, ‘Marily’ (75 GRT) and ‘Crustamar V’ (99 GRT). Survey periods were as
follows: Phase 1 Dry Season, 43 days from 8 Augus't‘ to 30 September 1996; Phase 2 Rainy Season, 42
days from 7 March to 28 April 1997, Phase 2 D.ry Seasen, 37 days from 8 August to 26 September
1997. The Sca-Bome Survey compriscd_ resources survey, biological survey and occanographic
~observation survey. Trawl operations were conducted with the two aforementioned research vessels at
stations selected by a stratified random sampling method — a total of, respectively, 111, 120 and 120

" stations in survey order.

S01



1-2)

1-3)

1-4)

1-5)

1-6)
1-7)

1-8)

1-9)

2-1)

2-2)

2-3)

2-4)

2-5)
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Species composition and divcrsity of the dcmcrsal fish corﬂmunity was analyzed from the number of
spccms and lhc number of mdmduals pcr species caught in the sunvey, and a clustering of that
commumt) was made based on index¢s of similarity.

The dlstnbunon pattern of ca!ch pcr unit area (CPUA) for all fishes was m\cstngatcd with separate
anal) ses per stratum and water mass region identifying the respectne top-ranking species. |
Overall and by stratum stock size was cstimated for all ﬁshes based on the areal expansion method, 1nd
the respectwe top-rankmg specues tdentified. .

CPUA by straturn and water mass reglon and dtslnbuhon patterns of key fish specics in lhc Amazon
River Mouth Area - piramulaba, dourada Brach}p!aofs!oma flavicans, fithote B. ﬁlamemosum,
pescada branca Plagioscion squamasissihms pescada amarela Cyn'oscion aconpa, pescadinha go
Macrodon ancylodon and guruuba Arius parkeri — w crc anal) zed. _

Esumatcd stock of the seven key ﬁsh specics was evaluated based on the abox ementioncd mcthod
Biological parameters — size compos:tpon, length-weight refationship, sex ratio, female maturity stage,
feeding habits — were assessed for the seven key fish species. |

Mesh .selcctivity was aﬁalyzcd for piramutaba and pescadinha go.

Four water masses were defined thfough T-S diagrams and their distribution analyzed: river waters,
ocean waters, highly temperature surface waters, mixed waters. A_lso, demersal fish habitat. salinity,
surface layer pH, current and occamc mctcorolog)' data were reglstered ,

The Laboratory Survey was jointly conducted by JCA, MPEG and IBAMA in the Laborator) of
Ichthyology of the Depariment of Zoology, MPEG, in four penods: Phase 1 Rmny Scason, 62 days
from 18 February to 19 April 1996; Phase 1 Dr)" Season, 54 days from 9 September to 1 November
1996; Phase 2 Rainy Scason, 50 days from 2 April to 21 May 1997, and Phase 2 Dry Scason, 63 days
from 5 September to 6 November 1997. The Laboratory Survey comprised mainly treatment,
preparation and analysis of age characters {including measuremcnt of growth rings) of key fish specics
from material collected by the Sea-Bome Survey. _
For the seven key fish species, five hard structures — spine, vertebral centrum, otelith, scale and
opercle — were comparatively studied so as to determine the character best suited for age
determination for each fish species. Also, the most appropriate sampling site of that character in the
fish body was assessed. '

For the seven key fish specics, the correlation between size of age charécter and bod}" length was
estimated through three regressions, of which the most compatible one was chosen.

For the seven key fish species, the rings on the age characters (vertebral centra of otohths) were
investigated. C orrcspondcncc between mdmduals in ring formation was analyzed by examining the
relationship befween character radius and ring radius for each ring group. _
For the seven key fish species, growth sing foﬁnalion period and”periodicity were estimated by

calculating the marginal increment o in each ring group.



2-6) It was found out that, for the scven key fish specics, the hard structurcs that constitute age characters
were problematic. Several explanations on \\‘ﬁ)’ their growth rings cannot be considered annual rings
were discussed.

2-7) Because thé age characters were found not to be reliable, four out of the seven key fish specics for
which there were size composition data suitable for cohort analysis were subjected to this latter
procedure. For cohort analysis, the extraction of populations entering at one time into each group was
assayed. _

2-8) Walford plots allowed for analysis of periodicity of modal lengths of each cohort separated by the
cohort analysis.

3-1} The Landing Site Survey was jointly conducted by JICA and MPEG in four periods: Phase 1 Rainy
Season, 36 days from 27 February to 2 April 1996; Phase ¥ Dry Scason, 34 days from 5 August to 7
September 1996; Phasc 2 Rainy Scason, 22 days from 3 to 24 March 1997, Phase 2 Dry Scason, 7
days from 4 to 12 August 1997. The Landing Site Survey comprised collection of fisheries statistics,
interview survey on the actual conditions of fisheries, body length composition sunvey on key fish
species at landing sites.

3-2) Recent fishery trends in Brazil, in Northem Brazil, and in State of Para were analyzed from data mainly
from fishery statistics, focusing in particular the production and distnibution of piramutaba by
industrial fishery in the State of Para.

3-3)  Actual conditions of fisheries in the region were investigated from data obtained through interviews
conducted mainly in fishing ports at towns, villages and hamlets scattered over the Amazon River
Mouth Arca.

3-4) Size composition of key fish species obtained through the measuring-card punching methed at each
landing site was analyzed.

3-5) Problems inherent to fishery economics in the Amazon River Mouth Arca were detected from the
results of the analyses above.

4)  Ancvaluation of exploited fishery resources in the Amazon River Mouth Area was conducted based on
the results of the Sea-Bome Survey. and the Landing Site Survey and so forth.

5)  An evaluation of unutilized and uncxploited fishery resources m the Amazon River Mouth Arca was
conducted based on the results of the S.ca-Bomc Survey and the Landing Site Survey and the like.

6)  Guidelines fbr the management of demersal fishery resources in the Amazon River Mouth Area froma
biological and a sociocconomic perspective were proposed, morcover, the rationat utilization of fishery

resources and a strategy for fisheries management were suggested.
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12.0m

Jdm 7.0m

84m

21.6m

26m

{03}
S/

2]

f0
* Double netting twine

{09)
SY/eg

Design of the bottom traw! net used for the Sca-Borne Survey. Roman type indicates the number of fibres and mesh size in terms of

Appendix Figure 4,

“ knot to kaot ” in parcntheses.  Italic type indicates the number of meshes.
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Appendix Figure 5. Horizontal distribution of diversity index H’. (A) Phase 1 Dry Scason Survey;

{B) Phasc 2 Rainy Scasen Survey; (C) Phase 2 Dry Scason Survey.

320



Appendix Figure 5, Continucd
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Appendix Figure 5, Continued
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Jurupiranga Arius rugispinis

Plate 1. Koy fish species and dominant species with respect to estimated stock size.
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Piate 1. Continued
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Piate 1, Continued

Pescada amarela Cynoscion acoupa
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Plate 5. Otoliths of key fish species.
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