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Abstract

Fishing in the area of Cachoeira de Emas dates from the aboriginal Painguds who inhabited its margins. The socioeco-
nomic conditions of the fishers and fishing are described, derived from personal interviews with 33 fishers. Their mean
age is 48.6 years and they have been fishing on average for 24.2 years. The monthly total raw income is US$ 575.52
and the raw income just from fishing is of US$ 239.64 per fisher. Most of them (66.6%) have only incomplete primary
and junior education. The main capture species are curimba Prochilodus lineatus, piapara Leporinus obtusidens,
dourado Salminus brasiliensis, mandi Pimelodus maculatus, Pimelodus heraldoi and lambari (genus Astyanax and
Roeboides). Fishers capture an average of 19.9 kg of fish per day. The total average raw income just calculated from
the interviews is very high when compared with other places in Brazil and in the world, and above the poverty line as
defined by the Getulio Vargas Foundation. So we may conclude there these fishers are not the poorest in society.

Keywords: inland sub-tropical small-scale fishery, fishers’ raw income, Mogi-Guacu River, Brazil.

Caracteristicas socioecondmicas da pesca profissional de pequena escala na
cachoeira de Emas, Rio Mogi-Guacu, Estado de Sao Paulo (Brasil)

Resumo

A pesca na regido da Cachoeira de Emas ocorre desde quando os indigenas habitavam suas margens. As condi¢oes
socioecondmicas dos pescadores que atuam neste local e a caracterizaciio da pesca foram determinadas através de
entrevistas com 33 pescadores. A idade média deles € de 48,6 anos e eles vém pescando em média por 24,2 anos. A
renda mensal total familiar é de US$ 575,52 e a renda apenas da pesca € de US$ 239,64 por pescador. A maioria deles
tem o primeiro grau incompleto (66,6%). As principais espécies capturadas sdo o curimba Prochilodus lineatus, a pia-
para Leporinus obtusidens, o dourado Salminus brasiliensis, o mandi Pimelodus maculatus, Pimelodus heraldoi e o
lambari (gé€nero Astyanax e Roeboides). Os pescadores capturam em média 19,9 kg por dia. Comparando-se a captura
média didria por pescador na Cachoeira de Emas com outros lugares percebemos que ela ainda estd acima da média.
A renda média total estd entre as mais altas comparando-se com outros locais do Brasil e do mundo e acima da linha
de miséria definida pela Fundacdo Getilio Vargas. Podemos entdo concluir que estes pescadores ndo s@o a classe de
profissionais mais pobres da sociedade.

Palavras-chave: pesca profissional subtropical de pequena escala, renda dos pescadores, Rio Mogi-Guagu, Brasil.

1. Introduction

The pressure upon the fishing stocks at world level
has been steadily increasing over the last 30 years. The
international fishing and fish products trade grew from
US$ 15 billion in 1980 to US$ 56 billion in 2001 and in
this period the developing countries increased their par-
ticipation from 40 to 50%, from less than US$ 4 billion
to nearly US$ 18 billion (FAO, 2005).
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The developed countries are the largest fish consum-
ers (90%) and most of it comes from small-scale marine
fishing, inland fisheries, and from small-scale aquacul-
ture (FAO, 2005).

Fishing and aquaculture all over the world employ
about 38 million people that represent 2.8% of 1.33 bil-
lion people economically active in world agriculture.
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From this total, marine and inland fisheries represent
75% of the total number of workers. The greatest number
of fishers and people working in aquaculture are in Asia
(87%), followed by Africa (7%), Europe, North, Central
and South America (2% each) and Oceania (0.2%) (FAO,
2004).

In the west Indian Ocean area 320,000 people are
involved in small-scale fisheries and 1,360,000 are in-
volved in the fisheries secondary sector, represented by
fish processing and sales (Walmsley et al., 2006). On the
other hand, fishery management costs are continually in-
creasing and the value of fishing production is declining
as a consequence of the increasing landing of less valued
species (Bninska and Wolos, 2001).

The governments of developing countries do not in-
vest much in research and development of small-scale
fisheries. This is so because the activity is seen as a so-
cial safety net, a cultural trait or a source of income and
employment for those people of a lower level of instruc-
tion or less skilled for other tasks and not as an economi-
cal agent (Berkes et al., 2001). The fishing in Emas fits
Sowman’s (2006) classification as a small-scale fishery
as it is a low investment fishery with few technologi-
cal resources, using fishing methods that demand great
physical effort, although we claim that this definition
should also take into account the socio-cultural and local
economical contexts.

As in most rivers of the world, fishing in the Mogi-
Guacu River dates from the indigenous people, Painguas,
who inhabited its margins (Schubart, 1949). From 1932
to 1946, about 82 professional fishers were still active
in the Cachoeira de Emas, a rapid where a small dam
for electricity generation purposes was built, with a fish
ladder (Schubart, 1949). Godoy (1974) notes that the
number of professional fishers reached around 300 in
the 50’s and 60’s, but from 1970-1974, there were only
30. In 1986, only 19 still active professional small-scale
fishers were registered in an entity representing the class
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Figure 1. The number of professional small-scale fishers in
Cachoeira de Emas over the years.

(Colonia de Pescadores Z-25) (Godoy, 1987). Figure 1
presents the variation of the number of fishers.

Schubart (1949) presented landing data collected
from log-books between 1929 and 1935 and says that
in this period the total production was 368 t. The most
important species were curimba Prochilodus lineatus
(Valenciennes, 1836), piracanjuba Brycon orbygnianus
(Valenciennes, 1849) and dourado Salminus brasiliensis
(Cuvier, 1816). Prochilodus lineatus accounted for more
than 50% of the total catches. According to this author,
Cachoeira de Emas was responsible for 47% of the fish
caught in its river stretch.

This paper aims to present a diagnosis made of the
socioeconomic situation of the professional fishers at
Cachoeira de Emas, reporting their age, time in the activ-
ity, the monthly mean income, the previous occupation
to fishing and their educational level. A list is presented
of the commercially most important fish species, the best
fishing months, the types of fish trade, fishing income,
fishing gear and the most productive fishing spots.

2. Material and Methods

2.1. Study area

Mogi-Guacu River headstreams are located in the
State of Minas Gerais in the municipal district of Bom
Repouso in the Mantiqueira mountain chain, at an altitude
of 1,650 m. In the States of Minas Gerais and Sao Paulo
(most of it), its total basin drainage area is 17,460 km?,
(Brigante et al., 2002) (Figure 2). It is 473 km long up to
its confluence with the Pardo River, in the Parand basin.
Just 5.9% of its natural vegetation remains.

In the Mogi-Guagu River basin agricultural and in-
dustrial activities are intensive. The first is more notable
in the state of Minas Gerais and the second in the state of
Sao Paulo. As a consequence, the original riparian veg-
etation has virtually disappeared. Moreover, most of the
municipal districts discard their domestic and industrial
effluents into the river, with little or no treatment. The
decline of many fish species, especially the piracanjuba
Brycon orbygnianus, is a consequence of such disregard
for the river’s biotic integrity.

The waterfall of Emas (which in fact is a rapid) is
located in the middle Mogi-Guagu river and it gives
the very name to the district in the municipality of
Pirassununga, 7 km from downtown. There is a small
dam built in the 20’s for electric power generation, now
out of operation.

2.2. Methods

In order to characterise professional small-scale
fishery, interviews were carried out with the fishers still
active in Emas, from January to July of 2006. In the in-
terviews, we asked open and closed questions. As this is
now a small and highly active community, the 33 profes-
sional fishers were surveyed with the exception of a fish-
erwoman who refused to be interviewed. Socioeconomic
information was recorded related to age, length of time
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Figure 2. Location of river Mogi-Guacu basin inside the State of Sao Paulo, with the fishing area surrounding Cachoeira de

Emas. Adapted from CBH-Mogi and CREUP (1999).

professionally fishing, total family income and income
from fishery, previous occupation to fishing, if the fisher
has, or not, another activity, and their education level.

Regarding the fishers’ informed current mean
monthly raw income and the raw income in the past, it
was not the objective of this paper to calculate fishers’
earnings using the more precise methodology according
to Ceregato and Petrere (2003), where the more realistic
net profit from the fisheries is calculated using financial
mathematics methodology. So the mean raw income
should just be regarded as quick illustrative estimates.

In relation to fishing, the main information required
was: main fishing sites, the main fish species, better fish-
ing months, how the fish is commercialized, fishing in-
come and fishing gear employed.

The informed mean catch refers to the last fished
week, as the interviews were carried out during the fish-
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ing ban, the upriver fish migration, locally known as ‘pi-
racema’.

3. Results

3.1. The socio-economic conditions of the
Cachoeira de Emas fishers

We interviewed 33 active fishers in Emas. The
Coldnia de Pescadores Z-25 includes 80 municipal dis-
tricts including the main city (Pirassununga) and it has
1,200 fishers registered as professionals according to its
President Mr. Joel Pereira Oliveira (personal communi-
cation to J.P.). This large number of fishers is due to the
fact that the Colonia supplies licenses to people that are
not professional fishers as they pay due taxes. Their ben-
efit is that they can use some gear (mainly gillnets and
castnets) not allowed for sporting fishers and get some
social benefits. This is an unfair attitude and difficult to
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Table 1. Characteristics of Cachoeira de Emas fishers.

Variable Mean Standard Range n
deviation
Age 48.60 14.10 21-74 33
Years fishing 24.20 15.48 2-52 30'
Total monthly family raw income (USS$) 575.52 470.31 147.54-1967.25 33
Total monthly fishing raw income (US$) 239.64 107.87 54.1-590.17 312

IThree fishers informed that they have fished since childhood; 2one fisher was unable to calculate raw income and

another did not declare it.

avoid as it also benefits the President who is always seek-
ing to be re-elected. Just one fisher was not registered
in Z-25.

Table 1 presents the characteristics of the Emas fish-
ers. Their mean age is 48.6 years and they fish on average
for 24.2 years. The informed total family mean monthly
raw income is US$ 575.52 (US$ 1 = R$ 2.03 — April
2007). The informed mean raw income just from fishery
is US$ 239.64 per fisher.

As displayed in Figure 3, some fishers have never
had another profession (12.1%), and 42.4% of them are
former-employees of a cardboard factory which operated
in the neighborhood of Cachoeira de Emas and which
went bankrupt in 2000. Another profession which is
quite important is that of bricklayer (or assistant). From
these 63.6% (n = 21) have other activities such as selling
fish, assisting tourists, and 30.3% (n = 10), have other
sources of income such as boarding house operators,
house renting, etc.

Table 2 presents the fishers education level. As it
may be seen, most of them just possess incomplete pri-
mary education.

3.2 Small-scale fishery in Cachoeira de Emas

Fishers act in an area of 25 km above and 40 km
below Emas dam (Figure 2). Most of them usually fish
above the dam (54.5%), another portion below (12.1%)
and 33.3% fish above and below the dam, according to
the dry and rainy seasons.

All of them fish in a partnership system, sharing
costs and profits. They may change partners according
to each other’s will and availability. As fishing is accom-
plished mainly by cast nets and gillnets, there is the need
of at least one more person in the boat. The most produc-
tive gear is the castnet (75.8%). The best fishing months
range from August to November during the upriver re-
productive fish migration known locally as piracema.

According to Figure 4, the main capture spe-
cies are P lineatus (curimba), L. obtusidens
(Valenciennes, 1836) (piapara), Salminus brasiliensis
(dourado), mandi Pimelodus maculatus (LaCepede,
1803), Pimelodus heraldoi (Azpelicueta, 2001) and
lambari (genus Astyanax and Roeboides). These fig-
ures were calculated when considering their fish-
ery of the last week relative to the date of the
survey. The only species that are not mentioned by any

Table 2. Education level of the professional fishers from
Emas.

Level of education n %
[literate 1 3.03
First-grade education incomplete 23 69.70
First-grade education complete 2 6.06
Secondary education incomplete 1 3.03
Secondary education complete 5 15.15
Attending adult education courses 1 3.03
Total 33 100

40 A
030-
S0
=
]
=
15}
5 20 A
=W
10 A
0 -
el b5y < P
53 EZ 2 5 55 %
8 2 & B = Tz
B o [SANE S 2 .z Ev—'ﬁ
= D o = = O % @
S = 28 < 20 2
@) ‘g = CoE
2% o

Emas fishers' previous activities before fishing

Figure 3. Emas fishers’ previous activities before fishing.

fisher as rare ones are curimba, lambari and catfish bagre-
sapo Pseudopimelodus mangurus (Valenciennes, 1840).

The main fish sale places are at the Sunday outdoor
market on the river bank (33.3%; n=11) or in the fishers’
dwelling (15.1%; n = 5). Some fishers also sell fish right
on the edge of the SP-201 highway, on the ramp close
to the bridge over the river Mogi-Guagu (9.1%; n = 3).
Other combinations are the dwelling and the outdoor
market (9.1%; n = 3), the ramp and the outdoor market
(6.1%; n = 2), or selling the fish to the restaurants and
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huts that sell fried fish in the outdoor market, on the river
bank, etc (27.3%; n = 9). One of the fishers may be re-
sponsible for the sale of the production of some of his
mates and daily sells the fish on the highway SP 201.

The outdoor market is frequented by the tourists that
visit Emas for drinking and food and for observing fish
jumping the ladder in the piracema. Fish is normally sold
per unit, eviscerated and with scales.

As shown in Table 3, fishers capture on average
19.90 kg of fish per day with a maximum of 45 kg/day.
They fish on average 6 hours a day and at the most for
10 hours. They fish on average for 4.7 days a week and
at the most for 6 days.

Each fisher has its own gear, except two of them.
Another fisher informed that he shares his gear with his
partner. The fishers informed us that they use mainly
gillnets and castnets. The castnet is considered the most
productive (as it was mentioned by 75.8% of the fishers;
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Figure 4. Calculated mean catches (kg) based on the remem-
bered last fishing week by all fishers. Curimba (P, lineatus),
piapara (Leporinus obtusidens), dourado (Salminus
brasiliensis), mandi (Pimelodus maculatus, Pimelodus
heraldoi, Pimelodella spp. (Eigenmann and Eigenmann,
1888), (Astyanax  fasciatus (Cuvier, 1819)),
Astyanax schubarti (Britski, 1964), Roeboides paranensis
(Pignalberi, 1975), Astyanax altiparanae) (Garutti and
Britski, 2000), piava (Leporinus lacustris (Campos, 1945),
Leporinus friderici (Bloch, 1794), Leporinus octofasciatus)
(Steindachner, 1915), cascudo (Rhinelepis sp. (Spix, 1829),
Megalancistrus parananus (Peters, 1881), Hypostomus spp.
(Lacépede, 1803) (Lacépede, 1803)) (Agassiz in Spix and
Agassiz, 1829), barbado (Pinirampus pirinampu) (Agassiz
in Spix and Agassiz, 1829), pacu (Piaractus mesopotamicus)
(Holmberg,  1887),  bagre-sapo  (Pseudopimelodus

mangurus), piracanjuba (Brycon orbygnianus) and pintado

lambari

(Pseudoplatystoma corruscans) (Agassiz in Spix and
Agassiz, 1829).
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n = 25). Most of them (72.7%, n = 24) possess a motor
boat. The others usually fish in their partner’s boat.

In the dry season fishers build or usually repair walls
made up of piled stones used to fish (Schubart, 1949).
Not all of the fishers are proprietors of walls. There are
54 walls (3.6 per fisher). It seems that with the excep-
tion of these walls, there are no predetermined fishing
spots for users, although just two fishers mentioned that
in some points along the river bank, if any other fisher
disrespects territoriality and sets his nets, the “owner”
is free to remove the gear. Another two affirmed that in
the fishing spots occupied by sporting fishers they avoid
using the castnet. In the whole fishing stretch, there are
20 fishing spots above and 13 below the dam. Each one
has its own name which in general, are easily identified
rapids.

4. Discussion

4.1. Socioeconomic conditions of the
Cachoeira de Emas fishers

In Cachoeira de Emas there are 33 active profession-
al fishers, with just one of these being a woman. This
characteristic is common in many other places like in
the reservoirs of Barra Bonita and Jurumirim which are
fished exclusively by fishermen (Mendonca, 2000); in the
middle Amazon (Ruffino et al., 1999); in the municipal
district of Barcelos (Silva, 2003); in the municipal dis-
trict of Manicoré (Cardoso, 2005); in Lagoa Ibiraquera/
SC (Seixas, 2004) and in the area of the high-middle Sao
Francisco River (Valencio et al., 2005) and in Tonga, in
the South Pacific (Kronen, 2004). This reality is a little
different in the Billings reservoir, located in the metro-
politan area of Sdo Paulo, where there was a consider-
able number of women (16.4%) (Minte-Vera, 1997).

Many of the fishers registered in Colonia Z-25 are
imposters, not being professional. Surely this is an illegal
procedure as one of the obligations to bear a professional
license is that this activity must be the fisher’s profes-
sion or the main source of income (Fishery Law n° 221
of February 28, 1967). Unfortunately this is a common
situation in the fishers’ Colony in Brazil.

The fishers’ mean age is 48.6 years, similar to other
areas in the country, which varies from 39.8 to 49.8 as in
the Urubupungd reservoir area in the high Parana River
(Ceregato, 2001). About the same age range was verified
in other parts of the country such as in Céceres, in the
Pantanal of Mato Grosso (Netto, 2006), in the middle
Amazon (Ruffino et al., 1999), in the municipal district
of Manicoré in Madeira River a substantial Amazon right
margin affluent (Cardoso, 2005), on the Sdo Francisco
River (Camargo and Petrere, 2001). The mean age of
fishers in Greece is 49 years (Tzanatos et al., 2006).
In highly developed countries like Japan, it is 60 years
as few young people are now interested in the activity.
According to Tzanatos et al. (2006), the advanced age
is one of the characteristics of the small-scale fisheries.
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Besides, old fishers may not have any social security and
many continue in the activity, even lacking ideal physical
conditions (Mendonga, 2000).

The time in the activity reflects the fisher’s experi-
ence and the stability in the profession. In Emas this
mean time is 24.2 years similar to that reported by Walter
(2000) in Paranod Lake in the capital city of Brasilia
where it is 22 years. In the municipal district of Barcelos
in Negro River, the most important affluent (left mar-
gin) of the Amazon, it is 20.9 years (Cardoso, 2005).
In the Sdo Francisco River it ranges from 28-30 years
(Camargo and Petrere, 2001) and in the high-middle Sao
Francisco River, Valencio et al. (2005) report values be-
tween 10 to 53 years.

The informed monthly mean raw income of the fish-
ers at Emas is quite high when compared to the data pre-
sented in Table 4. The largest income is the one related to
Greek fishers; the smallest is related to middle Tocantins
fishers. Considering the fishing income and comparing

it to the figures in Table 4, the Emas fishers’ raw income
is much smaller than the one related to the Complexo
Urubupungd fishers (Ceregato, 2001; Ceregato and
Petrere, 2003) and similar to other places. Inspecting
Table 4 and comparing Emas fishers’ raw income to the
poverty line defined by the Getulio Vargas Foundation
(FGV, 2004), we see that it is well above this value.
The situation of extreme poverty is that of the middle
Tocantins fishers.

Most of the fishers in Emas originally worked in a
cardboard factory which went bankrupt and due to the
lack of jobs became fishers, a common pattern in the
Third World. In the high Amazon, most of the fishers live
from agriculture and many of them are old residents of
rural areas who migrated to cities and did not find a job
(Alencar, 2005). The fishers of the municipal district of
Manicoré in Madeira River also came from rural com-
munities (76.2%) (Cardoso, 2005). In Paranod Lake,
most of the fishers came from the poor Northeast, on av-

Table 3. Catch per day, fishing time (hour/day) and days/week of the Emas professional fishers.

Unit Mean Standard deviation Range n

Catch per day kg 19.90 9.85 3.20-45.00 33

Fishing time hours per day 6.00 1.71 3.00-10.00 33

Fishing time days per week 4.70 0.85 3.00-6.00 33

Table 4. Professional fishers” monthly mean income around the world.
Region/country US$ Reference Observation
Cachoeira de Emas 575.52 (total) This paper 63.3% have other activities and
239.64 (fishing) 30.3% other sources of income
Paranod Lake/Brazil* +156.48 Walter, 2000 Just fishing income

Billings reservoir/metropolitan 105.00-210.00
area of Sdo Paulo - Brazil
High-middle Sao Francisco River/
Brazil*

Urubupunga! reservoir/Brazil

384.08

Net profit: 339.50
Raw income: 638.13

South Africa 74.00
Greece 1,169.11
Middle Tocantins river/Brazil 50.00
Barra Bonita reservoir /Brazil * 502.12
Jurumirim reservoir/Brazil* 110.54
Balbina reservoir/Brazil <100.00
Tucurui reservoir/Brazil* 146.14
Poverty line? 53.25

Minte-Vera, 1997 Fishing is the main activity
(Income of 34% of the fishers)
Fishing is the main source of
income

Just fishing income, albeit
36.4% of the fishers have other
living sources

50% of the families have other
sources of income

50% of the fishers have other
sources of income

No further information

Valencio et al., 2005

Ceregato, 2001
Ceregato and
Petrere, 2003
Sowman, 2006

Tzanatos et al., 2006

Cetra and Petrere,
2001

Mendonga, 2000
Mendonca, 2000
Freitas, et al., 2006
Eletrobras, ¢2003-
2005

FGYV, 2004

Whole family income
Vegetable selling

Partial income from fishing
No further information

*These values were calculated from information originally expressed in minimum and transformed in current values.
!Calculations based on maximum values. Data supplied as daily income and transformed into monthly income,
considering 30 fishing days; 2 This value is based on a basket of food, where the daily consumption is of 2,288

calories (value recommended by WHS) FGV (2004).
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erage 21.7 years ago and now live in the Federal District
or in its surroundings (Walter and Petrere, 2007).

Most of the fishers are only part-time with other ac-
tivities to complement the family income. Other fishers
are retired and continue in the activity because the retire-
ment pension is not sufficient to provide for the family.
In Paranod Lake, 47.6% of the fishers live exclusively
from fishing, others are merchants (9.5%), or have a
proper job (9.5%) and others are autonomous (33.3%)
working as bricklayers, electricians, painters, etc.
(Walter, 2000; Walter and Petrere, 2007). In the north-
eastern area of Nigeria most of the fishers are part tim-
ers and less than 5% of the families have fishing as the
only source of income fishing for less than six months a
year (Neiland et al. 2000). In Greece, most of the fishers
depend exclusively on fishing (64.4%) (Tzanatos et al.,
2006). Fishing is usually a part-time activity in marine or
freshwater small-scale fisheries (60%) and this is due to
the seasonal variation of the fishing resources and fishing
regulations (FAO, 2004). According to Arlinghaus et al.
(2002), full-time commercial fishery is vanishing in de-
veloped countries such as in North America, Belgium
and England although it is still economically viable and
has local importance in some countries of Europe such as
in Finland, France and Poland.

Regarding the fishers’ education level, most are il-
literate or possess incomplete primary-junior education;
few have completed secondary education or are still stud-
ying (Table 5). Ceregato (2001) found a similar pattern in
Urubupungd Lake, where 5.5% of the interviewed fishers
are illiterate, 3.4%, are only able to write their names and
most had either complete or incomplete primary-junior
education. In the low Sdo Francisco River the situation is
even worse as 50% are illiterate or semi-literate and the
others have a low education level (Camargo and Petrere,
2001). In Greece, fishers’ education is also low when
compared to non-fishers (Tzanatos et al., 2006).

4.2. Small-scale fishery in Cachoeira de Emas

The fishers at Emas fish in a stretch of river of 65 km
in the river Mogi Guagu. They go along the river looking
for shoals in order to increase fish production. This exten-
sion is comparatively larger than the one of the Paranod
Lake (in Brasilia DC), where fishers move 2.5 km on
average and at the most 18 km (Walter, 2000).

Fishers act in partnership in order to share their fish-
ing gear and for other economical and social conditions.
A similar situation also takes place at Paranod Lake
where only 7.5% of the fishers fish alone, most of them
fishing in partnership with a friend or a relative sharing
the gear. Those pairs are not fixed because of conflicts
and due to the instability inherent to the profession
(Walter and Petrere, 2007). So the pairs in Emas are also
not always constant.

The best fishing months extend from August to
November when the shoals that go up river to spawn
begin to arrive at Emas. This is an important reproduc-
tion area and it is in this period that the fishers get better

Braz. J. Biol., 69(4): 1047-1058, 2009

income. Many fishers commented that if fishing were al-
lowed in the piracema (November to February), it would
be the most productive season. They don’t fish during
the fishing ban, which usually starts on November 1.
Obviously there is clandestine fishery which is not part
of this work. So officially, as they do not fish in this pe-
riod they are put on the dole.

Moreover, just after the ban, in March and April,
there occurs a late ascent of P. lineatus schools locally
known as “temporao” (Capeleti and Petrere, 2006). Even
so, the month of March is not cited as one of the best
fishing months.

According to their information in the last week be-
fore the ban, the P. lineatus is the most important species,
followed by L. obtusidens, S. brasiliensis, P. maculatus
and lambari (genus Astyanax and Roeboides). The other
species practically do not show up. Capeleti and Petrere
(2006) estimated that 34% of the total fish counted jump-
ing the dam, during the reproductive migration, were
represented by P. lineatus. On the other hand Brycon
orbygnianus, which previously was cited as very abun-
dant, is virtually not cited anymore.

Barbieri et al. (2000) reported that S. brasiliensis and
P. lineatus appear all year round, not only in the repro-
ductive period, and the same information was given by
Esteves and Pinto Lobo (2001) concerning the dourado.
In other words, the fishers at Emas have a period of
greater income near the piracema but for the rest of the
year, the specimens that do not leave this area sustain
the fishery.

Ihering (1929), describing fishery at Emas, not-
ed that then, the most important landed species were
P. lineatus, Leporinus friederici, Pimelodus maculatus,
Pseudopimelodus mangurus, cascudos (Rhinelepis sp.,
Megalancistrus paranananus Hypostomus spp)., as
well as surubim Steindachneridion scriptum (Miranda
Ribeiro, 1918), Brycon orbignyanus and Salminus
brasiliensis. Comparatively, for the Parana basin, the
main species caught in Piracicaba River are P. lineatus,
alien corvina Plagioscion squamosissimus (Heckel,
1840), P. maculatus, cascudos (Liposarcus aff. anisitsi)
(Eigenmann and Kennedy, 1903), lambari (Astyanax
spp. (Baird and Girard, 1854), Moenkhausia intermedia
(Eigenmann, 1908) and juveniles Triportheus signatus)
(Garman, 1890) and traira (Hoplias malabaricus)
(Bloch, 1794) (Silvano and Begossi, 2001). The most
caught species during the rainy season in Rio Grande
is the P. lineatus; in the months of transition (April to
October) the Pimelodus maculatus and in the dry season
the P. lineatus again is the most important (Castro and
Begossi, 1995).

All the human interventions which have taken place
in the Mogi-Guagu River basin and in Grande River, have
certainly contributed to the decreasing fish diversity and
abundance. According to Godoy (1975), the dam building
of Cachoeira de Marimbondo and Porto Colémbia in mid
Grande River, reduced the feeding grounds of curimba
from about 220 km to 126 km. Toledo et al (1987) con-
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firmed this as delimiting the occurrence of the P. lineatus
in the basin. In the 70’s Godoy (1974) already mentioned
the decline of the Mogi-Guagu River fish stocks, mainly
of S. brasiliensis and Brycon orbignyanus, associating
it to inadequate land use. Morais Filho and Schubart
(1955) also mentioned a decrease in the S. brasiliensis
mean length since 1935 associating this finding to the in-
tense fishing, deforestation, pollution, floodplain drain-
age, etc.

In many cases, the fish commercialization chain is
among the longest of the primary section and, added to
this is the fact that fish are highly perishable, imposing
an urgency for sale, resulting in a high discrepancy be-
tween the fisher’s very low income when compared with
the people that distribute and market the fish (Cardoso,
2001). However, in Emas, unlike most other places, the
middleperson does not exist. The whole fish is marketed

directly to the consumer. This results in better earnings
for the fisher. The presence of tourists and the easy access
to the highway, makes the fish trade quick and easy.

Most of the fish are not prepared for sale, just the
viscera are removed. In Paranoa Lake this practice is also
common, the only difference is that they take the scales
away (Walter and Petrere, 2007). In Africa and Asia, most
of the fish is consumed alive or fresh. In Africa, a great
part of it is smoked and in Europe and North America
it is frozen and canned (FAO, 2004). In general, freez-
ing represents the main (53%) method of processing fish
for human consumption, followed by preservation (27%)
and salting (20%).

The mean daily catch at Emas is above the average
when compared to other places (Table 6), including the
Pantanal, a much larger and better preserved area. This
mean catch increased in relation to the data of 1994 (in

Table 5. Comparison of the level of education of professional fishers in several places in Brazil (%)

Region Illiterate 1° grade 1° grade 2° grade Reference
incomplete complete (studying,
incomplete,
complete)
Cachoeira de Emas 0.3 66.60 0.60 1.81 This paper
Paranod Lake/Brazil 21.1 53.80 - 3.80 Walter and Petrere, 2007
Billings Reservoir/Brazil 5.4 83.50 - - Minte-Vera, 1997
Barra Bonita and 18.4 50.00 15.76 7.90 Mendonca, 2000
Jurumirim Reservoirs/ 5.26
Brazil (still studying)
Manicoré Municipality/ 22 63.40 - - Cardoso, 2005
Brazil
Trés Marias Reservoir/ +60% - - Agostinho et al., 2007
Brazil
Tucurui Reservoir/Brazil 40 30.00 - - (Eletrobras, 2003-2005)
Bellow Tucurui Reservoir/ 40 30.00 - - (Eletrobras, 2003-2005)
Brazil
Table 6. Professional fishers’ mean catches in several places in Brazil.
Site Mean catch Reference
(kg/fisher/day)
Cachoeira de Emas 19.90 This paper
Cachoeira de Emas (1994) 15.00 Vermulm et al., 2001
Cachoeira de Emas 40.00-50.00 Thering (1929)
Pantanal de Céceres 5.72 Netto, 2006
Paranapanema River 12.00 Vermulm et al., 2001
Parana River 21.50 Vermulm et al., 2001
Lago Grande de Monte Alegre (middle Amazon) 17.00 Ruffino et al., 1999
Balbina reservoir 33.00 Santos and Oliveira, 1999
Grande River 10.00 Castro and Begossi, 1995
Piracicaba River 27.00 Silvano and Begossi, 2001
Overall mean (except Cachoeira de Emas) 17.96
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this period 33 fishers were also active; Vermulm et al.
2001) but when compared to the historical Ihering
(1929) production, it decreased very much. This is ex-
pected after almost 80 years of intense agricultural and
industrial activity in the whole basin in the Mogi-Guacu
River. In spite of that, the area at Emas is still capable
of sustaining a small-scale fishery comparable to other
places as the municipal district of Alenquer (Amazon
area) related to dourada (Brachyplatystoma rousseauxii)
(Castelanau, 1855) fishing, where fishers working in
pairs may catch up to 40 kg per day in the high season,
but in the rest of the year, they catch 15 to 20 kg per day
(Mitlewski et al., 1999). In the Pantanal of Mato Grosso
do Sul, Catella (2001) estimated the mean catch of the
professional fishers at 12.5 kg per day. In the Pantanal of
Céceres the fishing trips last on average 4.8 days, when
fishers come back home with 27.4 kg of fish (Netto,
2006). In relation to the river Sdo Francisco, Emas is in
better fishing conditions when compared to the data of
the Fisher’s Colony of Pirapora (MG) Z-1, where they
caught 11.7 kg/fisher/day in 1987 (Godinho et al., 1997)
and in 1999 only 3.1 kg/fisher/day (Fundep, 2000 apud
Godinho and Godinho, 2003).

Unfortunately the papers mentioned above do not in-
form the amount of fishing hours per day. In Cachoeira
de Emas fishers usually work about 6 hours and for ex-
ample in Porto Sdo José, fisheries last 13.3 hours/day
(Carvalho, 2002). The reason for this is that the fishers
reside near the fishing sites and when they reach their
daily catch goal or when they believe that on a particular
day, fishing will not be productive, they stop fishing and
come back home.

Among the permitted fishing gear the gillnet is the
most common albeit the castnet is unanimously consid-
ered as the most productive. In this stretch with many
rapids, other types of gear clearly cannot be employed.
The use of gillnets and castnets are also common in other
places in the small-scale inland fisheries in the state of
Sdo Paulo, where 98% of the fishers use the gillnet, as
well as the castnet and the longline (Santos et al., 1995).
These authors associated the predominance of the gill-
net to the great number of dams in the state. Fishers in
Rio Grande use mainly castnets and longlines (Castro
and Begossi, 1995). A very different reality is verified in
the Pantanal do Mato Grosso do Sul, where the profes-
sional fishers, due to the pressure of sports fishing, are
only allowed to use line and hook, except tiny nets for
catching small fish used as bait. In Negro River (Amazon
basin), riverine populations use harpoons, long lines and
poles (Silva, 2003). In Tonga, South Pacific, fishers use
harpoons, hand lines and several sorts of nets (Kronen,
2004). In the northeast area of Nigeria, 17 types of fish-
ing gear are used, among them nets and some traditional
ones such as baskets (Neiland et al. 2000). Welcomme
(1985) shows a list of fishing gears of small-scale inland
fisheries.

In some cases, rules, rights and norms are used to
regulate the access to certain resources (Begossi, 1998).
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This is the case of the fishing walls near Emas, which
are the fishing spots where the fishing territory is well
defined and recognised. The points in the riverbanks
mentioned by only two fishers are not common and so
they are not recognised as fishing territories. Wall build-
ing is an old fishing strategy registered for the first time
by Schubart (1949) and still persists. The fishers respect
each others’ walls and all know their ‘owners’. There is
no need to defend them, the rules for their use are of
common domain and all respect them. These walls are
transferred from father to son and in some cases they are
marketed or donated. One of the fishers interviewed has
owned a wall for 40 years! In the municipal district of
Buritizeiro (Sdo Francisco River) there is an ownership
system of large stones in the rapids and fishers operate
in turns (Thé et al. 2003). According to this author, there
is the acquired right, the right for consent, the right for
purchase and right from inheritance. This same division
can be observed in the walls of Emas.

The fishing spots in the area of Emas are recognised
from their physical characteristics and there is no con-
flict for their use. Begossi (2004) defines fishing spots
as fishers’ areas of common use and when there are rules
for their use, or there exist use conflicts, they are treated
as a territory. In those cases in which many fishing spots
are available and the fishing gears are movable, there is
no territory defense (Begossi, 1998).

Emas possesses peculiar characteristics which de-
mand that the laws which rule its fisheries are differenti-
ated and that they take into account the wishes of the
fishers who have been there for many years. According
to Berkes et al. (2001), the fish officers responsible for
stock management must be creative and always try to
innovate, as there is no single rule for a fishery or for an
ecosystem because each place or human community is
unique.

An idea that always appears as an alternative to de-
creasing fishing effort is that of implanting incentive
projects inducing fishers to abandon their profession.
The idea that the fishers might easily change from their
original activity is based on several suppositions (as stat-
ed by scientists and fisheries officers in developing coun-
tries): i) fishing is a last option; ii) fishers are the poorest
among the poor; iii) fishing is a despicable profession,
difficult and undesirable; and iv) that the poor people
care little about their profession (Pollnac et al., 2001).
McGoodwin (1990) reviewed the literature on this sub-
ject and concluded that the fishers usually continue their
activity even with diminishing catches, and therefore
income, and this puzzles fisheries officers and econo-
mists because they do not understand non-economical
professional satisfaction. In the Philippines, Indonesia
and Vietnam, most of the fishers are not ready to change
their profession for other activities of a similar income,
as they are satisfied with their work and are not the poor-
est among the poor (Pollnac et al., 2001).

The fishers at Emas also feel satisfaction with their
work, although they feel forced to develop other activi-
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ties to provide for their family needs. If the income from
fishing were sufficient for such provision, they would
just opt for fishing and for the free life characteristic of
the activity.
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