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RESUMO

O Estuario do rio Maracana localizado na mesoregido Nordeste do Para, esta
situado na Reserva Extrativista Marinha de Maracana (Lei 9.985/00), ao qual tem como
principal objetivo garantir o uso sustentavel e conservagdo dos recursos renovaveis,
protegendo as condicbes de vida e cultura da populagdo que, em geral, séo
pescadores, pequenos comerciantes e a propria comunidade local.

Devido as suas caracteristicas geoambientais, representar um importante polo de
desenvolvimento regional, buscou-se nesta dissertagédo, o formalismo geoquimico para
a interpretagao de resultados analiticos relacionados com a geoquimica dos sedimentos
superficiais de fundo do estuario do rio Maracana para a determinagdo de metais
pesados (MP) (Cd, Co, Cr, Cu, Fe, Mn, Ni, Pb, Zn), nas fragbes granulométricas
menores que 0,64 um, por espectrometria de absorgdo atdmica de maneira a conhecer
os niveis de background atualmente inexistentes para realizagdo de futuros trabalhos
de monitoramento ambiental na regido nordeste do estado do Para.

Neste estuario, registrou-se a predominéncia das fragdes silte-argila em relagéo
a fracéo areia, além de identificar semelhanga mineraldgica, indicando a presenga de
caulinita, ilita e esmectita.

De um modo geral o teor de matéria organica (MO) (5,4+0,70%) nos sedimentos
foi distribuido de forma homogénia, e o pH néo sofreu grandes variacoes, oscilando
entre fracamente acidos (6,48) e fracamente alcalinos (7,13).

Com relagao aos MP, verificou-se que: 1) no estuario do rio Maracana as
concentragbes de cadmio ficaram abaixo do limite de deteccdo do aparelho (0,009
ppm); 2) o cobalto variou de 46 a 55 ppm (50,97+2,31 ppm) na fracéo total, e de de 5 a
7 ppm (640,37 ppm) na fragdo biodisponivel; 3) o cromo variou de 126 a 152 ppm
(140,3346,56 ppm) na fracdo total, e de 17 a 24 ppm (20,73+1,7 ppm) na fragao
biodisponivel; 4) o cobre variou de 17 a 21 ppm (18,97+1,19 ppm) na fracéo total, e de
6 a 9 ppm (7,0 £ 0,69 ppm) na fracéo biodisponivel; 5) o Ferro variou de 3,4 a 4,6%
(4,14+ 0,24 %) na fragéo total, e de 1,5 a 1,9 % (1,66+ 0,1 %) na fracdo biodisponivel;
6) o manganés variou de 293 a 545 ppm (423,53+74,63 ppm) na fragao total, e de 168 a
499 ppm (335,1491,3 ppm) na fragéo biodisponivel; 7) o niquel variou de 44 a 53 ppm



(48,77 + 2,27 ppm) na fragéo total, e de 7 a 9 ppm (8,03£0,56 ppm) na fragao
biodisponivel; 8) o chumbo variou de 42 a 48 ppm (45,63+1,69 ppm) na fragao total, e
de 14 a 17 ppm (15,13+0,78 ppm) na fragao biodisponivel; 9) o zinco variou de 72 a 85
ppm (78,83+3,44 ppm) na fragao total, e de 26 a 32 ppm (29,43+1,65 ppm) na fragao
biodisponivel.

A concentragdo dos MP biodisponiveis analisados para o Estuario do rio
Maracana encontram-se abaixo dos VGQS (valores guias de qualidade de sedimentos)
estabelecidos pela Agéncia Ambiental do Canada (AAC), pela National Oceanic and
Atmospheric Administration (NOAA) indicando que raramente devem ocorrer algum
efeito adverso para biota da regido.

Considerando que a regido @ uma Reserva Extrativista e que n&o foram
encontradas evidéncias de contaminagédo antropica associadas aos MP selecionados
nas suas fragdes total e biodisponivel no estuario do rio Maracani, é possivel
considerar que os dados obtidos para as concentragdes de MP selecionada nas duas
fragbes geoquimicas analisadas, representam o valor préoximo ao “background”
caracteristico desta regiao.

Desta forma o estuario do rio Maracana torna-se um sitio de referéncia para
estudos biogeoquimicos e de ecotoxicologia de sedimentos de ambientes similares na
costa paraense, além do mais, os dados obtidos nesta dissertacdo poderao servir como
subsidio para futuras investigagdes geoquimicas e ambientais na regido, uma vez que
se estabeleceram faixas de concentragao e relagdées de referéncias para varios MP

presentes nos sedimentos de fundo deste estuario.



ABSTRACT

The Maracana estuary is located in the northeastern of Para State, within the
Extraction Marine Reserve (Law 9.985/00), which has as primary goal to the sustainable
use and conservation of the renewable ressources, protecting living conditions and the
culture of the population, which consists of fisherman, small sellers and the local
community.

Due to its environmental characteristics, this area represents an important pole
for the regional development. In this work, one of the aims was to search a geochemical
formality to an interpretation of analytical results related to the geochemistry of the
superficial sediments of the estuary of Maracana bottom in order to determine the
amount of heavy metals (Cd, Co, Cr, Cu, Fe, Mn, Ni, Pb, Zn) of the granulometry with
smaller fractions than 0,64 um by atomic absorption spectrometry, to obtain the current
inexistent background levels.

In the Maracana estuary, it was registered much more silt-clay fraction than sand
fraction, besides mineralogical similarity that indicates presence of kaolinite, illite and
smectite.

The amount of organic matter (MO) (54+0,70%) in sediments was
homogeneously distributed. The pH didn't vary much, only between weakly acid (6,48)
and weakly alkaline (7,13).

Heavy metals - 1) In Maracana river estuary cadmium concentrations were under
of the equipment detection limit (0,009 ppm): 2) Cobalt varied from 46 to 55 ppm (50,97
+ 2,31 ppm) in total fraction, and from 5 to 7 ppm (6 + 0,37 ppm) in bio-available fraction:
3) Cromo varied from 126 to 152 ppm (140,3346,56 ppm) in total fraction and from 17 to
24 ppm (20,73+1,7 ppm) in bio-available fraction: 4) Copper varied from 17 to 21 ppm
(18,97£1,19 ppm) in total fraction and from 6 to 9 ppm (7,0 + 0,69 ppm) in bio-available
fraction; 5) Iron varied from 3,4 to 4,6 % (4,14+ 0,24 %) in total fraction and from 1.5 to
1,9 % (1,66+ 0,1 %) in bio-available fraction; 6) Manganese varied from 293 to 545 ppm
(423,53+74,63 ppm) in total fraction and from 168 to 499 ppm (335,1+91,3 ppm) in bio-
available fraction; 7) Nickel varied from 44 to 53 ppm (48,77 + 2,27 ppm) in total fraction
and from 7 to 9 ppm (8,03+0,56 ppm) in bio-available fraction: 8) Lead varied from 42 to
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48 ppm (45,63+1,69 ppm) in total fraction and from 14 to 17 ppm (15,13+0,78 ppm) in
bio-available fraction; 9) Zinc varied from 72 to 85 ppm (78,83+3,44 ppm) in total fraction
and from 26 to 32 ppm (29,43+1,65 ppm) in bio-available fraction.

Concentration values of the bio-available heavy metal analyzed are smaller than
those VGQS (Guide-Value of Sediment Quality), established by the “Canada
Environmental Agency” (AAC) and the “National Oceanic and Atmospheric
Administration”(NOAA), indicating that it should rarely occur bad effect on local biota.

Considering that the area is an extraction reserve and that were not found
evidence of anthropic contamination associated with the heavy metals, neither in their
total fractions nor in their bio-available fractions in the Maracana estuary, it is possible to
consider that the data obtained from both analyzed geochemical fractions of heavy
metals represent a value close to the characteristical background of the region.
Therefore, the Maracana estuary is a reference site to study the biogeochemistry and
ecotoxicology of the sediments of similar environments in Coastal of the Para State.
Besides that, the data obtained in this work can provide a subside for future
geochemical and environmental surveys in the area, once that concentration ranges and
reference values for many heavy metals that are present in the bottom sediments of this

estuary were established.



