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RESUMO

O final do Devoniano é marcado por consideraveis mudancas paleoclimaticas e
paleogeograficas relacionadas a ampla colonizacdo do continente por plantas vasculares,
aumento exponencial da producdo de matéria organica e desenvolvimento de anoxia de fundo
nos mares epiricos, tipicos desse periodo. Além disso, o continente Gondwana encontrava-se
em altas latitudes onde ocorreu pulsos glaciagdes na América do Sul. O estabelecimento de
uma fase pos-glacial no Fameniano Superior levou a ocorréncia de uma transgressao marinha
e inicio da sedimentacdo fina da Formacéo Longa que perdurou até o Tournaisiano. O limite
Devoniano-Carbonifero ¢ marcado pela deposicdo de folhelhos negros em varias partes do
mundo. O objetivo desse trabalho é a reconstituicdo paleoambiental e a caracterizacdo
geoquimica da matéria organica dos depdsitos pos-glaciais pertencentes a Formacdo Longa
que afloram na porgdo sudoeste da Bacia do Parnaiba. Para caracterizagdo dos depositos foi
realizada uma andlise litofaciologica da formacdo com auxilio da petrografia e difracdo de
raios X. A andlise geoquimica da matéria orgénica foi realizada através da determinacdo do
Carbono Orgénico Total (COT), pirélise Rock-Eval e biomarcadores. A analise facioldgica
desses depositos possibilitou a individualizacdo de cinco litofacies: lag conglomeratico
(Gmm), folhelho laminado (FI), Arenito grosso com megaripple (Sm), Arenito fino a medio
com estratificacdo cruzada hummocky (Sh) e Folhelho intercalado com arenito fino com
acamamento wavy-linsen (Fwl). As litofacies foram identificadas como pertencente a uma
Unica associacdo de facies que representam depdsitos de plataforma, de offshore a shoreface.
A base da Formacdo Longa é bem delimitada por um lag transgressivo produzido por ondas
que a separa o0s depdsitos ndo marinho da Formacao Cabecas. A formacgao é caracterizada pela
predominancia de espessas camadas das facies FI e Fwl com eventos episddicos de
tempestades e ocorréncia de chuva de detritos oriundo do degelo de icebergs remanescentes.
Na facies Fwl ocorrem elementos tipicos da Icnofacies Cruziana, caracterizada pela
predominancia de tracos horizontais. Estas caracteristicas sugerem um ambiente estressante
ocasionado pela mudanca de salinidade durante o input de aguas de degelo na plataforma. As
analises de geoquimica organica mostraram que os folhelhos Longa apresentaram baixo teor
de COT, inferiores a 1%, valores para hidrocarbonetos livres (S1) abaixo do limite de
deteccdo do equipamento Rock-Eval 6, e potencial gerador (S2) muito baixo (0,06 a 0,23). A
temperatura maxima de pirdlise (Tmax), assim como 0s parametros de maturacdo térmica
calculados sobre os biomarcadores mostram que os folhelhos Longa séo imaturos. Os valores
de pristano/n-C17, Fitano/n-C18, indice de hidrogénio (IH) e indice de oxigénio (lO),
sugerem querogénio tipo Il e 1V, formados a partir de plantas vasculares continentais como
galhos, folhas e ceras vegetais, corroborado por teor de enxofre (TS) < 0.2 wt%, razdo
Terrigenos/aquaticos (TAR), C29-sterol, hopano/sterano e Metilfenantrenos (MPs). Essa
matéria organica foi depositada em um mar epirico onde predominava aguas rasas, condi¢des
oxidantes, salinidade normal, e baixas temperaturas.

Palavras-Chave: Bacia do Parnaiba, Formacdo Long4, geogquimica organica, biomarcadores,
paleoambiente.
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ABSTRACT

The Late Devonian is marked by considerable paleoclimatic and paleogeographic changes
related to a widespread colonization of the continent by vascular plants, exponential increase
of organic production and development of background anoxia in the epeiric seas, typical of
that period. In addition, during Famennian age the Gondwana continent was in high latitudes
and glacial pulses occurred in South America. A postglacial phase in Late Famennian was
responsible for the occurrence of a marine transgression and beginning of the Long Formation
sedimentation until the Tournaisian. Devonian-Carboniferous boundary is marked by
deposition of black shales in various parts of the world. The goal of this work is a
paleoenvironmental reconstruction and a geochemical characterization of the postglacial
organic matter deposits of Long Formation from southwest Parnaiba Basin. A
lithofaciological analysis was accomplished of Longa deposits plus petrographic and X-ray
diffraction. The quantification of Total Organic Carbon (TOC) plus Rock-Eval pyrolysis and
biomarkers was the geochemical analysis of organic matter within Longa Shales. From the
sedimentological analysis of the deposits five lithofacies was identified: conglomerate lag
(Gmm), laminated shales (FI), coarse sandstone with megaripple bedding (Sm), fine to
medium hummocky cross-stratified sandstones (Sh) and wavy-linsen shale interbedding with
fine sandstone (Fwl). The lithofacies were interpreted as belonging to a single facies
association, representing offshore to shoreface deposits. The lower Longad Formation
boundary is well delimited by a transgressive lag produced by waves that separate it from the
non-marine deposits of the Cabecas Formation. The formation is characterized by the
predominance of thick layers of the FI and Fwl facies with episodic events of storms and
occurrence of debris rain as result of remaining icebergs melting. In Fwl facies occur typical
elements of the Cruziana Ichnofacies characterized by predominance of horizontal trace
fossils. These characteristics suggest a stressful environment caused by changes in salinity
during the input of ice melting water within the platform. The organic geochemistry analyzes
showed that Longéa shales had a low TOC content, less than 1%, values of free hydrocarbons
(S1) below the detection limit of the Rock-Eval 6 equipment, and very low (0.06 to 0.23)
hydrocarbons generation potential (S2). The maximum pyrolysis temperature (Tmax) as well
as the thermal maturation parameters calculated on the biomarkers show that the Longa shales
are immature. The values of pristane/n-C17, phytane/n-Cis, Hydrogen Index (IH) and Oxygen
Index (IO) suggest kerogen type Il and IV, formed from conical land leaves, needles and
plant waxes as are support by total sulfur (TS) <0.2 wt%, terrigenous/aquatic ratio (TAR),
Cao-sterol, hopane/sterane and Methylphenanthrene (MPs). This organic matter was deposited
in an epeiric sea where prevailed shallow water, oxidizing conditions, normal salinity, and
low temperatures.

Keywords: Panaiba Basin, Longd Formation, organic geochemistry, Biomarkers,
paleoenvironment.
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