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Fishing resources in the rio Cuiaba basin,
Pantanal do Mato Grosso, Brazil

Lucia. A. F. Mateus*, Jerry M. F. Penha** and Miguel Petrere***

The rio Cuiaba is one of the most important tributaries of the upper rio Paraguay basin that form the Pantanal wetlands. The
fishing resources of the rio Cuiaba basin were studied based on landing data obtained from the Fish Market of the city of
Cuiab4, State of Mato grosso, Brazil. A description is given of the composition and origin of the 2000 and 2001 catch. The rio
Cuiaba is the main source of fish for Cuiabd, although some fish sold locally comes from the rio Paraguay. The 2000-2001 catch
consisted mainly of migratory species. The main landed species were the pimelodids pietadioplatystoma corruscans

cachara Pseudoplatystoma fasciatymnd jad Paulicea luetkeniand the characiforms paciPiaractus mesopotamicus
piraputanga Brycon microlepispiavugu -Leporinus macrocephalusand dourado Salminus brasiliensid_arge catfishes
(Pimelodidae) represented 70% of the landed fish, among which pintado was the most abundant. The data indicate that current
catches are smaller than those recorded in the early 1980s and fish are caught far off the urban zone. Moreover, although the
number and composition of species caught were similar to those of the 80s, the distribution of species abundance has
changed. Currently, fisheries catch more carnivorous species than fish from lower trophic levels. These findings cannot be
credited solely to overfishing, but appear to result from a complex interaction of faetomnvironmental degradation,

changes in market preferences, and restrictive legal fishing regulations.

O recurso pesqueiro da bacia do rio Cuiaba, um dos mais importantes tributarios da bacia do Alto Paraguai, formadora do
Pantanal, foi estudado a partir dos dados de desembarque de pescado obtidos no Mercado do Porto de Cuiaba, Mato Grosso,
Brasil. S8o0 descritas a composicao e procedéncia das capturas para 0os anos de 2000 e 2001. O rio Cuiaba é a fonte dominante
de pescado para a cidade de Cuiaba, mas uma parte do pescado comercializado localmente é oriunda do rio Paraguai. Além
disso, atualmente o pescado vem de regides mais distantes da zona urbana. Constatou-se que a pesca incide basicamente
sobre espécies migradoras. As principais espécies capturadas foram os pimelodideoRsatatiplatystoma corruscans

cachara Pseudoplatystoma fasciatuejau Paulicea luetkeng os caraciformes pac®iaractus mesopotamicysiraputanga

- Brycon microlepispiavucu 1Leporinus macrocephalisdourado Salminus brasiliensi©s grandes bagres (Pimelodidae)

foram os responsaveis por 70% do pescado desembarcado no periodo de estudo, dentre os quais o pintado foi a espécie mais
capturada. Os dados indicam que as capturas atuais estdo bem aquém daquelas registradas no inicio da década de 80. Além
disso, apesar do nimero e composicdo de espécies capturadas serem similares aqueles da década de 80, a distribuicdo da
abundancia mudou. Atualmente a pesca captura mais espécies carnivoras do que espécies de niveis troficos inferiores. Estes
achados nédo podem ser creditados somente a sobrepesca, mas parecem resultar de uma complexa interacédo entre degradacao
ambiental, mudancas na preferéncia de mercado e medidas legais restritivas a pesca.
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Introduction spite its importance, tropical fishing is still often poorly man-
aged. Fishing scientists alone cannot solve this situation,

In tropical regions, freshwater aquatic resources are it¥hich is of a political and socioeconomic nature, although
portant sources of protein. In Amazon, for instance, the rifey may provide the biological understanding required to
erine population consumes more fish than the world’s avéghabilitate poorly managed stocks (Gayanilo & Pauly, 1997).
age (Barthenet al, 1997). Fishing in this region is the mostknowledge of what species are caught and in what quanti-
important traditional extractive activity (Petrere, 1992). Deties, and of how exploited populations react to different de-

*Departamento de Producao Animal, FAMEV/UFMT. 78060-900 Cuiaba, MT, Brazil. e-mail: Imateus@terra.com.br
**Departamento de Botanica e Ecologia, IB/UFMT. 78060-900 Cuiaba, MT, Brazil. e-mail: jerrym@terra.com.br
***Departamento de Ecologia, IB/JUNESP. 13506-900 Rio Claro, SP, Brazil. e-mail: mpetrere@rc.unesp.br

217



218 Fishing resources in the rio Cuiaba basin

grees of fishing effort, is essential for sound managementtofy are, on its right margin, rio Jauru, rio Cabacal and rio
any stock. Sepotuba, and on its left margin, rio Cuiaba, rio Taquari, rio

Fishing is an ancient activity in Pantanal. Until the 1960'dliranda and rio Apa.
it was characterized simply as a subsistence activity, chiefly The rio Cuiaba is one of the main tributaries of the rio
due to the lack of conditions for fish storage that made ti@raguay. Its drainage basin is situated between 14°18’ and
establishment of a profitable activity difficult. It was only17°00’S, and 54°40’ and 56°55’'W, and covers approximately
from the 60’s and 70’s, with the installation of ice plants in thd8,732 km2 (FEMA, 1995). The main urban zone of the basin
region, that fishing became commercially important (Cosia the city of Cuiaba, which, together with neighboring Varzea
Jr., 1993; Medeiros, 1999). Grande, has a population of about 700,000.

Aguirre (1945), Paiva (1983), Ferraz de Lima (1981a; 1981b; The hydrological cycle can be divided into four periods
1987; 1986/87; 1993), Ferraz de Lima & Chabalin (1984) arf@llowing the water level of the river (Da Silva, 1990) (Fig. 1):
Silva (1986) discussed a variety of historical, economic arl full - January, February and March - the rainy season,
social aspects of fishing and of fishing production in Pantandynen the rivers overflow and invade floodable areas; (ii) ebb
Fish landed from professional fishing recorded in the uppefPril. May and June - the period of ebbing watees, when
rio Paraguay basin from 1980 to 1989 (except 1985) varidf waters recede to the river beds; (iii) dry - July, August and
from 3,441 to 10,022 tons, with Mato Grosso showing an a§_epte_zmber - the_penoc_i with little ralnfall, when the rivers flow
erage of 4,862 tons and Mato Grosso do Sul 2,206 tof@ctically only in their beds; and (iv) flood - October, No-
(PCBAP, 1995). However, due to clandestine fishing and tp{gmber and December - beginning of the rain, when the river

absence of a statistical fishing data collection system in tHeé' els begin to rise.
state of Mato Grosso (MT), the real quantity and quality of 77
fish nowadays landed is unknown. In Mato Grosso do Sul

(MS), where a statistical fishing data collection systemisin 64 s—
place, the total landing of fish from 1994 to 1999 averaged

1,415 tons/year, 24% landed by professional fishers and 76%-. 5 |

by sports fishers (Catella, 2001). Fish are caught chiefly in the:E/ I
main channel of rivers, while lakes are used for catching bait £ \

or for normal fishing during floods. Fishing with gillnets to- % 4

day are forbidden by state law in both MT and MS. The only g ~—% i

method generally allowed is hook-and-line. Even so, a varia- = 34 B

tion of this technique is widely used: the branch hook, gear T
whereby the fishing line, with hook, lead and bait tied to a g3 § g g £ = ¥ s 583 3

tree branch or rod at the river’s edge (Costa Jr., 1993; Da Silva = < S eSO ZzA

& Silva, 1995; PCBAP, 1995; Medeiros, 1999; Mededtoa., Months

2002; Petreret al, 2002). Fig. 1. Monthly mean variation of the rio Cuiaba water

Unfortunately, since MT has no statistical fishing datgevel obtained at the City of Santo Antdnio do Leverger.

collection system, the information available for managemepfean estimated from 1993 to 2001. Bars indicate * 1 stan-
is partial and punctual. However, the city of Cuiaba hasard error.

municipal market that concentrates a large part of the region’s

fish trade, thus allowing for estimates of the fishing produc- Material and Methods

tion in the rio Cuiaba basin based on the fish landed there.

Therefore, the purpose of this work was to characterize the Monthly and annual data on the catch, by species and

fishing production in the rio Cuiaba basin in terms of totabtal, were obtained from the records of the Forestry Po-

and monthly landing by species and origin, based on the figfe that, since February 2000, have been recording the

landed in the Fish Market of Cuiaba, MT and to compare thgtal weight of each landing in the Cuiaba Fish Market.

current landing with that of the 1980’s. Fish were separated according to their origin: commercial
fishing (caught by hook-and-line) or produced in captiv-

Study Area. The Pantanal is a floodplain of approximatelyity. Weight per species (the most important ones) and their
140,000 ki, which is subject to alternating dry and wet seaarigin have been recorded since mid-July 2000. The data
sons. It is part of the basin of the upper rio Paraguay, whiftom August to October 2000 and from March to October
springs from the Serra dos Parecis (northern MT) and flo2901 are summarized here and analyzed monthly by spe-
sinuously southward to Corumba (MS). cies and origin.

The rio Paraguay receives inflowing waters from innu- Based on the information regarding the origin, loca-
merable slow flowing tributaries containing a lot of sedimenttons were divided, with the help of maps, into regions
that, through flooding, are deposited on the floodplaiaccording to the drainage (Paraguay or Cuiaba), their prox-
(Carvalho, 1986). The river's main tributaries in Brazilian terriimity to each other, and the main towns containing fisher-
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men colonies. The purpose of this subdivision was to detegas the higest. The high CV was due to the substantial
some spatial pattern in the tendency for catching the variodi$ference in the landing of February and July in relation
exploited species. to the other months. In 2001, the average monthly landing
The rio Cuiab4, from where most of the catch sold in theas 20,096 kg, with a CV of 7.13%; June and May were the
Cuiabé Fish Market comes, was divided into 5 regions (1 to B)onths with lowest and highest landing, respectively. Fish-
while the rio Paraguay was divided into 2 regions (6 and 7), i was forbidden during November and December of 2000

follows: and January and February of 2001 due to the reproductive
period. Landed fish were caught mainly in the basin of the
1. Rio Cuiabéa: upper rio Paraguay, and main species were the pintado

Region 1 - located upstream of the city of Cuiabd, encorfPseudoplatystoma corruscanrs33.5%), jat Paulicea
passing the sites belonging to the colonies of Nobrésetkeni- 16.6%), cacharaPceudoplatystoma fasciatum
and Rosario Oeste. 14%), pacu Piaractus mesopotamicus 10.4%),
Region 2 - comprising the localities close to Cuiab4 ariraputanga Brycon microlepis- 6.6%), barbado
Véarzea Grande. (Pinirampus pirinampu- 4.2%), dourado alminus
Region 3 - encompasses the region of Santo Anténio Beasiliensis- 3.1%), piavucul(eporinus macrocephalus
Leverger and its fishing communities. 2.9%), as well as others such as the jurupenSorupim
Region 4 - comprises the region of Bar&o de Melgago. cf. lima), jurupoca Hemisorubim platyrhynchgs and
Region 5 - includes the sites of Porto Cercado and Podarimbaté Prochilodus lineatus)Other species of less
Jofre, close to the confluence with the rio Paraguay. commercial value, but which are quite important in subsis-

2. Rio Paraguay: tence fishing and sometimes commercialized, are the traira
Region 6 - close to the town of Barra do Bugres. (Hoplias malabaricuy piranha Pygocentrus nattereri
Region 7 - comprises the region of C4ceres. Serrasalmus spilopleurand S. marginatuys pacupeva

(mainly Mylossomaspp.), piava $chizodon borell)iand

In order to detect temporal changes in the catches framandi Pimelodus maculatysA minor portion of the fish
the rio Cuiaba, its current characteristics were compared withme from the rio Teles Pires in MT (manly mantrinchas -
those of the 80’s. The data from the 80’s were taken froBrycon spp.), which is part of the Amazon River basin.
Ferraz de Lima (1981a; 1981b; 1987; 1986/87; 1993) and Ferfidzere were also occasional landings of fish (mostly surubim
de Lima & Chabalin (1984). The evaluation was based aatfishPseudoplatystomspp.) from the state of Para and
three criteria: total quantity of the catch and its monthly variaarely from Argentina.
tion, number and ranking of species caught. The catches of Unfortunately, up to July 2000 there was no record of
pintado and cachara were pooled as surubim for purposeswfich river the fish came from (Table 1). However, it is
comparison with the 80's. A comparison of the ranking of thelear that a large part of the fish landed at Cuiaba Fish
jau, dourado, pacu, curimbata, and surubim was possible Market came from the rio Cuiaba basin, in both 2000 and

2001, as expected in view of its location.
Results Captivity fish also participated in the fish trade at Cuiaba
Fish Market, and the amount landed in 2001 was about

Quantitative description of the fish landed in the Cuiaba twice as much as that of 2000, evidencing a tendency for
Fish Market. growth in this sector, especially in April (Table 1).

Total commercial landings in 2000 and 2001 were 232 tons In terms of percent participation, the rio Cuiaba ac-
and 162 tons, respectively. Monthly average landing in 20@@unted for over half of the total fish landed, including
was 18,030 kg, with a coefficient of variation (CV) of 64.3%that from captivity. Of this total, 87% of the landing of
February was the month with the lowest landing while MarcBO00 and 77% of 2001 came from the catch inrités.

Table 1.Total fish landed (kg) in the Cuiaba Fish Market in 2000 and 2001 per month, river and year from commercial fishing
and captivity.

2000 2001
Month Rio Rio Rio Teles  Other Total  Captivity Rio Rio Rio Teles  Other Total  Captivity
Cuiabd Paraguay  Pires Cuiabd Paraguay  Pires
Feb 9831 2892.5 0 0 0 0 0
Mar 34844 526 17007 2075 65 0 19147  6934.5
Apr 32337 1547 13668 2917 0 0 16585  26598.5
May 32772 2580 19037 4083 706 0 23827 2446
Jun 28348 3949 11669 2076 750 0 14495 3830
Jul 14024 6529 12582 5292 1448 0 19323 2015
Aug 18565 6115 175 1200 26055 3348 14916 6054 2134 0 23105 3832
Sep 18797 7604 976 402 27879 2306 15837 6709 729 0 23276 3971
Oct 17660 7022 336 1210 26228 3677 10891 10218 1018 0 22128 6007
Total 60552 22613 1763 2812 232320 23825.5 || 115607 39424 6850 0 161886 55634
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Table 2.Total landing (kg) per month and species from the rio Cuiab& in 2000 and 2001.

2000 2001
Aug Sep Oct Mar Apr May Jun Jul Aug Sep Oct
Pintado 4169 6555 5527 9179 3873 9474 4430 3227 4399 5753 3692
Jau 3842 3960 2223 3291 3234 3023 2053 2702 4123 3689 1884
Cachara 2414 2316 3925 | 3157 2038 1669 1334 894 478 987 1181
Pacu 1090 994 2066 | 621 2179 1237 691 775 1358 1444 1066
Piraputanga 2998 1050 744 70 379 1769 1264 1646 1431 1248 488
Piavucu 1679 1061 560 0 9 346 242 1028 801 688 80
Barbado 809 284 995 300 249 566 227 543 877 561 1146
Dourado 488 600 416 131 366 619 813 938 684 699 406
Other 1075 1676 2016 | 256 1339 333 612 827 764 766 946
Total 18564 18496 18472 | 17005 13666 19036 11666 12580 14915 15835 10889
20000 + cachara, 77% of piraputanga, 87.1% of the barbado, 82.4%
= 15000 of the dourado, and 86.7% of the piavucu originated from
Z the rio Cuiaba and the remainder of each of these species
= :
£ 10000 - came from the rio Pe_lraguay. _
£ The largest landings were recorded in the months of
= 5000 A May, for the rio Cuiaba (16.5% of their annual total), and in
October, for the rio Paraguay (26% of their annual total).
07 o . o barb d N The smallest landings per river occurred in October, for
a pint - jau - cach pacu pera piau barb dour others the Cuiaba, and in March, for the rio Paraguay (Table 1).
Species
60000 - Quantitative description of the fish landed from the rio
Cuiaba.
& The catch from the rio Cuiaba corresponded to 71.2%
< 400007 of the total landed at the Cuiabé fish market in 2001. The
= monthly variation of this landing per species is shown in
E« 20000 - Table 2, which indicates that, between August 2000 and
October 2001, the amount of fish landed varied from 10,891
04 kg in October 2001 to 19,036 kg in May 2001. The monthly
. . 0
pint jau cach barb pacu pera dour piau others average landing was 14,728 kg, with a CV of 36.8%. July
b species 2000 was excluded from the analyses because the survey

B Cuiaba RiverO Paraguai River covered only the second half of the month.

. . 0 .

Fig. 2.Landing by species and by river from July to Octoberh P'.mecloql(;si rep:re]stﬁnted 70/‘? of t?irf.om;l Ia_r:dmg Lr.om

2000 (a), and from March to October 2001 (b) at the Cuia j° Mo uiaba, wi ree species of this family ranking
gt place in the catches. The characiforms corresponded

ket (pint = pintado; cach = cachara; barb = ; par:
r:nzgraert)éi);;;a-pggﬁfg’ggjradoc)ac ara; barb = barbado; P§625% of the total catch from the rio Cuiaba. The species
' ’ ranking first place in the landing was the pintado (34%),

ollowed by the jal (20%), cachara (12%), pacu (9%),

Starting in July 2000, when records of landings by sp(ﬁ._ ;
cies began to be reported, up to October 2001 (except for HERPULNga (8%), barbado, dourado and piavucu (4% each),

months when fishing was forbiddeire., November 2000 to and others (5%). _ _
February 2001), 241 tons of fish came from the rio Paraguay varation in landing per species during each month of
(62 tons) and rio Cuiaba (179 tons). Of this total, the mo%goo and 2001 was observed (Table 2). The pintado showed
important fish were pintado (34.2%), jau (15.6%), pacfvo great landing peaks, one in March and the other in
(12.6%), cachara (11%), piraputanga (7.4%), barbado (3.29ay 2001. The amount of jat landed remained relatively
dourado (3.2%), and the piavucu (3.2%), the remaining speanstant throughout the period, with a slight increase in
cies together corresponded to 9.7%. August 2001. The largest landing of cachara occurred in
Landing pattern for all species was the same in 2000 af¢tober 2000, while in August 2001 its landing was con-
2001,i.e., the largest amount came from the rio Cuiab4, witdiderably lower than in other months. The barbado, de-
the exception of pacu, that, in 2001, presented higher landigigite the low amount landed, showed a peak of over a ton
in the rio Paraguay (Fig. 2). This fact should be viewed witin October 2001.
caution, because the 2000 data do not correspond to a com-Pacu was the most important characiform, with the great-
plete year of fishing. A comparison of the landing data byst landings registered in October 2000 and April 2001.
species from these two rivers indicated that 75.3% of t&raputanga showed relatively constant landing from May
pintado, 92.1% of the jal, 50.4% of the pacu, 80.6% of the September, but was considerably lower in the other
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months. The landing of piavugu suggests a greater catch The importance of the regions of origin of the landed
between July and September, with negligible amounts &pecies varies. The jal came mainly from region 1. The great-
the other months. The dourado appearedé@atgr quanti- est landings of pintado, cachara and barbado came from
ties in June and July, dropping to lower amounts in the reggion 5, a region that is little representative of characiforms.
maining months. On the other hand, most of the pacu, piraputanga, dourado
Among the regions of the rio Cuiabd, region 5 (Portand piavugu came from region 3, where only a minor catch
Cercado and Porto Jofre, downstream from Bardo de Melgagbpimelodids was landed. Although it ranked fourth in total
was the one that most contributed to the landing at the Cuidbadings (14%), region 4 stood out for its amount of catfish,
Fish Market (33%). Region 2 (4%) was the one with the smaliut showed a negligible catch of characiforms (Fig. 4).
est contribution, even though it is the closest location to the Although the landings by species were not uniformly
city of Cuiaba. Region 1 contributed with 26%, region 3 witklistributed along the months, it is clear that, in general, the
23%, and region 4 with 14% of the landings. Region 5 wae€gion of greatest importance in total landing for a given
also the most important in terms of catch in almost evespecies follows the same monthly pattern. The case of the
month except for October, when the greatest amount of fighl stands out, that came mainly from region 1. However, in
originated from Region 3 (Fig. 3). August and September 2001, the most important region in
terms of landing was region 5, which also holds true for

20000 ;
August 2000 (Figs. 5 and 6).
B 15000 - 7 BR5 _ _ _
¥ % Z BR4 Comparison between current landing with that of the
£ 10000 1 OR3 1980's
E 5000 J ORro The data indicate that the annual catch falls far short of
that recorded in the early 80’s (Fig. 7). The monthly varia-
0 : : ERI tion in current catches is less marked than in the 1980’s (Fig.
a Oct 8), mainly because the months of June and July in that de-
cade showed a very high peak in relation to the other months.
Obviously, since the total annual landing today is lower
20000 than during the 80's, the landing per species is lower as
o 16000 1 g = ks v_veII._ Hence, one finds tha_t there was a substantial reduc-
i 19000 - % . = = § tion in the Iandmg of surubim, dpurado apd pacu - the most
g <000 | % % Z % > %E 7 = B R4 |mp_ortant, species, and a drastic reductlon in the catch of
£ “ 7 l = 7/ I 7 | OR3 curimbata, which today appears in the category of other
= 4000 m O s | Or2  Species. A comparison of today data with that of the 80’s
mRI i(ndica’;es that the catches of jau remained relatively stable
Fig. 9).
b MarApr. May Jun Jul - Aug Sep  Oct Although the number and composition of species pres-
Months ently caught were similar to that of the 80’s, the distribution

Fig. 3.Monthly landing of catch by region (R1 = region 1; R0f abundances in the landing data (species ranking)

=region 2; R3 =region 3; R4 = region 4; R5 = region 5) of the¢hanged. According to Ferraz de Lima & Chabalin (1984),
rio Cuiabd in 2000 (a) and 2001 (b). between 1980 and 1983, surubim and pacu held about the
same importance (about 25%), with curimbatéa representing

80000 about 15% of the total. Today, more than 50% of the catch
landed is represented by surubim, with jau ranking second
60000 7 § (20%) and pacu third, representing less than 10% of the

total catch landed, in weight. The remaining species together

Ez represent around 20% of the entire catch landed and origi-
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The rio Cuiaba is the predominant source of fish for the
city of Cuiaba. However, part of the fish commercialized
Fig. 4. Total landing of catch in kilograms by region (R1 Hocally comes from the rio Paraguay, in the regions of
region 1; R2 = region 2; R3 = region 3; R4 = region 4; R5 €4ceres and Barra do Bugres. This fact was not recorded
region 5) of the rio Cuiaba for each species (pint = pintadigi the fishing statistics of the 80’s. Moreover, nowadays
cach = cachara; barb = barbado; pera = piraputanga; douhg fish comes from regions further away from the urban
dourado). zone, involving practically the entire extent of theGigaba

species
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Fig. 5.Landing by species and region of the rio Cuiabéa in 2000.

from its source to its mouth. Earlier articles report that the fist987; Catella, 2001), lower rio Parana (Quir6z, 1990) and Ama-
commercialized in the Cuiaba Fish Market came mainly from ttz®n river basin (Ribeiro & Petrere, 1990; Batista, 1998; Barthem,
stretch comprised between the Distrito da Guia, a municipalif®99). On the other hand, the inter-annual variation in catch
of Cuiaba, and the community of Barra do Aricd, in the municieported here also could be associated with the fishing suc-
pality of Santo Antonio de Leverger (Ferraz de Lima & Chabalicesses.
1984), which correspond to regions 2 and 3 established.bgre,  Fishing in Pantanal concentrates on only a few, mainly
closer to Cuiabd city. Petrere (1983; 1985a; 1986) recorded a simigratory species that are commercially more valuable
lar fact for the catches around Manaus, state of Amazonas (AMhd are associated with the regions of greatest flooding
Since the deterioration of the river in the proximity of urbagFerraz de Lima, 1986/87; Silva, 1986; Catella, 2001,
zones is quite marked, especially as a result ointmatura Medeiroset al, 2002). The same holds true for most of
discharge of domestic sewage, silting, and removal of riveritiee Paraguay-Parana system (Baigln & Oldani, 1998; Del
vegetation (FEMA, 1997, Priangéal, 2002), we suspected thatBarco, 2000; Petreret al, 2002). However, depending on
the production have had been reduced in these regions.tAe region, there is a variation in the most abundantly
Welcomme & Bartley (1998) found, the decline in the aquatieaught migratory group between siluriforms (Pimelodidae)
environmental quality has led to an increasing inability of fisr characiforms. Hilborn & Walters (1992) considered that
stock to adapt and maintain their structure and productivity. the choice of a given species for fishing is linked mainly
to cultural and market factors, although obviously the
The fish landing statistics available for the analyses heg@ecies abundance is a considerably important factor as
are punctuali.e., they do not cover the entire extent of thavell. In the case of the rio Cuiaba basin, siluriforms make
upper rio Paraguay basin, and moreover cover only one at@l the largest portion of the catch, especially
a half year period. Itis therefore difficult to make a conclusiv@seudoplatystoma corruscanBhis group predominates
statement about the causes of the inter-annual variational$o in catches of the rio Sdo Francisco basin, wRere
the catch that could be associated with environmental var@grruscansrepresents 86% of the catch (Godirdtaal.,
tion and/or fishing dynamic. In floodplain of large rivers, fluc-1997). However, it is in contrast with the catch from the
tuation in catch may occur under the same fishing reginigo Orinoco (Venezuela) and rio Magdalena (Colombia),
reflecting the annual variation in the fish abundance assowihere the catch consists predominantly of characiforms
ated with the hydrological cycle (Petrere, 1989a; Fiseher of the genu$rochilodus which, in the rio Cuiaba basin,
al., 1992; Welcomme, 1995; Petretaal, 2002), as suggested was economically significant in the 80’s, but today is prac-
for upper rio Paraguay basin (Silva, 1986; Ferraz de Limigcally absent from the landings. In the @einoco basin,
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Fig. 6. Landing by species and region of the rio Cuiaba in 2001.

the contribution ofProchilodus mariadn total landings jurupoca) and characiforms (pacu, piraputanga, piavucu, and
is approximately 40% (Novoa, 1982). In the rio Magdalendourado) In percentages, most of these species, which are
basin, theProchilodus magdalenaknded from 1977 to sold in the Cuiaba Fish Market, originate from the rio Cuiaba
1988 represented about 45% of the total (Valderrata basin, except for the pacu, which ranked in second place in
al., 1993), reaching approximately 52% of the total catctie catch from the rio Cuiaba in the 80’s (Ferraz de Lima &
in 1998 (Galeancet al., 2000). In these two basins, Chabalin, 1984) and today ranks in fourth. More than 50%
Pseudoplatystomapp ranks second among the commerof this species recently is caught in the rio Paraguay. One
cially important fish. possible explanation for this may be the fact that pacu has

In the Amazon basin, participation of Pimelodidae anteached its exploitation limit, both in the rio Cuiab& basin
Characiform in the catch varies according to the region. [Waz, 2001) and in the southern part of the Pantanal (Catella,
the upper Amazon (Colombia), large catfish are the mazd01; Peixer, 2003).
component of the catch (Alonso, 1998). In the basin of the
middle Amazon, characiforms make up most of the catch,
mainly Colossoma macropomuamdSemaprochiloduspp
(Bittencourt & Cox-Fernandes, 1990; Batista, 1998).
Pimelodids predominated in the lower Amazon basin, repre-
senting about 40% of the catch landed in Santarém (PA) in
1993, while the most important characiforms
(Semaprochilodusspp.; Colossoma macropomum;
Prochilodus nigricansand Leporinusspp.) together made
up approximately 19% of the total catch (Ruffetal., 1998).
In the rio Pilcomayo (BoliviaRrochilodusspp. represented
more than 90% of commercial fishing from 1986 to 1989 0 500 1000 1500 2000
(Estadistica e Informacion Pesquera de Bolivia, 1990). fons

In the rio Cuiab4, landed catch is strongly centered on a
few species, mainly large pimelodids (pintado, cachara aRd. 7. Total landing of catch in the Cuiaba Fish Market from
jaud, and, in smaller quantitiebarbado, jurupensém, and1980 to 1983 and current data.

Year
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Fig. 8. Comparison of monthly landed catch in 1980 and the current data for the rio Cuiaba basin.

Although these species are distributed along the entiaee of pintado. This tendency is revealed in analyses of
rio Cuiab@, there seems to be a larger concentration of jathioth monthly landings and annual total. Another differ-
the upper portion of the river, of characiforms in its middlence involves the catch of piraputanga, which is negligible
portion, and surubim (pintado and cachara) in the lowér MS, but which is considerably important in the total catch
(floodable area). However, these data are not conclusivanded in MT. The occurrence in the catches of the other
since this distribution may be associated with the individuapecies is approximately equivalent in the north and south
preferences and skills of fishermen. Moreover, the large iRantanal.
crease in the number of fishing sites located in regions 2 and In addition to the ecological issues relating to stock
3 allows for part of the fish caught there to be commerciadbundance and distribution, a subject yet little studied in
ized directly to consumers. Another difficulty involved inthe Pantanal, these regional differences may be attributed
the interpretation of this pattern is the existence of alternt individual preferences of fishermen and local markets.
tive landing points in almost all the regions. Those fistjowever, the lack of in-depth studies regarding both the
which are not accounted for there, may modify the spatiabcioeconomic of fishing and the ecology of target species
pattern of catches described here. preclude a more consistent analysis about these regional

Another factor extracted from the data is that the catchdgferences.
are marked seasonal for some characiforms, particularly of The production from commercial fishing in the rio Cuiaba,
piraputanga and piavucu, which appear in large numbdended in the city market in 2001, was greater than the aver-
from May to September and July to September, respectivedyge production of commercial fishing from the other rivers
and are practically impossible to find during other times ah the Pantanal - the Paraguay (MS), Miranda, Aquidauana,
the year. The main question here is: where are these fishleuari and Apa - for the period covering the years of 1994
the months when they are not caught? A possible explana-1999 (see Catella, 2001). Commercial fishing estimated for
tion is their dispersion into the floodplain, since the periothe entire rio Cuiaba basin (1,440 tons) exceeds the total
when they are most abundantly caught coincides with tipeoduction - commercial and sports fishing - in the other
period in which the individuals remain in the river beds, beaivers (see Catella, 2001). This reflects, among other fac-
ginning to form shoals for their reproductive migration. Furtors, the greater number of commercial fisheries in the en-
thermore, because this is the period of low waters, food mtse rio Cuiabé basin (Catella, 2001; Mateus, 2003).
be scarce, facilitating the fish attraction for bait. The large All no regulated or poorly regulated fishing tends to
catfish, in contrast, appear to be always available for fishellapse. Signs that a given fishing system has adversely
ing, despite the variation in catches and a probable teaffected fish stocks can be identified by reductions in the
dency to decrease during the dry season, when large catatal amount of the catch and by the number and ranking of
vores do not feed voraciously (Welcomme, 1979), which mapecies landed (Welcomme, 1999). The latter factor may lead
reduce successful hook and line fishing. to fishing down food web, which is characterized as a pro-

As mentioned earlier herein, the state of Mato Grosso dess of decrease in the average trophic level of species
Sul today has a Fishing Control System - SCPESCA. Catetlaught (Paulet al,, 1998).

(2001) summarizes the data collected so far and analyzes theBecause the recent data on the evaluation of stocks indi-
current situation of fishing, encompassing professional amdte that, with the exception of pacu (Vaz, 2001), some of the
sports fishing. In comparison with the data presented hereain species do not show signs of overfishing (Mateus, 2003;
professional fishing in MS catches similar quantities of paddateus & Estupifian, 2002; Mateus & Petrere, 2004; Penha,
and pintado (Catella, 2001) while, in MT, the largest catch@803), the drop in the catch from the rio Cuiaba appears to be
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the consequence of three main factors. First, in the last falyundances in the landing data (species ranking) changed.
years, the government’s policy has been one of establidfishing today catches more carnivorous species than fish
ing quite restrictive measures on fishing, such as the prolfiem other inferior trophic levels. Thus, one sees an inverse
bition of gears and the establishment of total allowable catphenomenon to that discussed by Pathal (1998),i.e.,
(TAC), among others. This has limited the action of fishethere has been a “fishing-up” in the Cuiab4 fish catch.

men, reducing the total catch (Medeiros, 1999). Second, de- The decrease in total caught, changes in species ranking,
velopment of urban region in recent decades (IBGE dasad the “fishing-up” found in this study cannot be credit
indicate that the population of Cuiaba almost doubled benly to overfishing (Catella, 2001; Vaz, 2001; Mateus &
tween 1980 and 2000) has caused increased deterioratiofEsfupifian, 2002; Mateus, 2003; Peixer, 2003; Penha, 2003;
the environmental conditions of the river, possibly causinglateus & Petrere, 2004). They seem to result from a complex
fish stocks to move away from the proximities of Cuiabdnteraction among overfishing, environmental degradation,
Thus, fishing has been viable only at points far from thehanges in market preferences, and restrictive legal fishing
urban zone, leading to probable increase in the cost-benefigulations. Therefore, any attempt at bringing order to local
ratio of fishing and exclusion of many people from fishindishing would be useless if these issues were not also taken
activities, thereby contributing to the reduction in the catclinto account.

The third factor is that TAC did not exist in the early 80's,
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