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RESUMO

A transi¢do Jurassico-Cretaceo foi marcada pela fragmentagdo do supercontinente
Gondwana Oeste e consequente abertura do Oceano Atlantico. Os estagios pré-ruptura foram
caracterizados por soerguimentos epirogénicos associados a acumulagdes volumosas de
magma na infracrosta. Adicionalmente, derrames vulcanicos expressivos ocorreram na por¢ao
central do Gondwana Oeste, compondo a Central Atlantic Magmatic Province (CAMP). Um
estdgio de subsidéncia térmica pds-CAMP permitiu a instalagio de extensos lagos
coincidentes com depocentros da Bacia do Parnaiba, registrado em camadas jurdssico-
cretaceas da Formacdo Pastos Bons (FPB). A FPB ¢ constituida, predominantemente, por
espessos folhelhos avermelhados intercalados a arenitos tabulares. A por¢ao basal ¢
constituida por folhelhos pretos fossiliferos, denominados de Folhelho Muzinho. Devido a
exposicoes descontinuas e deslocamentos por falhas, a estratigrafia do Mesozoico da Bacia do
Parnaiba permanece pouco compreendida e existe a necessidade de trabalhos faciologicos e
estratigraficos de detalhe. Neste sentido, esta pesquisa realizou uma releitura destes depdsitos
para elucidar o paleoambiente e as implicacdes paleogeograficas da FPB no contexto do
supercontinente Gondwana, com base na analise de facies e cicloestratigrafia. A proveniéncia
desta sucessdo foi investigada a partir de diagramas de composi¢do de arenitos,
catodoluminescéncia de quartzo e andlise de minerais pesados. As camadas intituladas
Folhelho Muzinho foram avaliadas através de petrografia, DRX e MEV/EDS. A FPB ¢
composta por cinco associagdes de facies, interpretadas como lacustre central (AF1), sheet-
like delta front (AF2), lacustre marginal (AF3) e canais fluviais efémeros (AF4). A AF1 ¢
composta por ciclos de ressecamento/raseamento ascendente, definidos por folhelhos pretos
milimetricamente intercalados a carbonatos, que gradam para folhelhos avermelhados
alternados a arenitos estratificados/laminados. Os folhelhos sdo compostos por quartzo, illita,
esmectita e calcita. Os niveis fossiliferos incluem macroformas jovens e adultas no mesmo
horizonte, encapsuladas por laminas crenuladas de Fe-esmectitas, ricas em matéria organica.
A AF1 indica sedimentacdo no centro de lagos estratificados, em condigdes eutrdficas e
anoxicas. Eventos de mortandade em massa foram induzidos, provavelmente, pela
contaminagdo da coluna d’agua devido a liberacdo de H,S por cianobactérias. A transi¢ao
para pelitos e arenitos espessos reflete a evolu¢do de lagos underfilled para overfilled,
conforme houve o aumento no aporte de sedimentos e 4gua. A AF2 é composta por arenitos
tabulares em ciclos de espessamento ascendente, que registram desconfinamento do fluxo e

preenchimento progressivo do lago, com consequente retrabalhamento do topo das camadas
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por acao de ondas. A AF3 ¢ constituida por ciclos de raseamento ascendente, demarcados por
marcas onduladas, estruturas de adesdao ou gretas de contracdo. A AF4 ¢ definida por ciclos
granodecrescentes ascendentes desenvolvidos por canais fluviais efémeros, com
conglomerados e arenitos que gradam para pelitos. Esta sucessdo define lagos abertos e
estratificados, dominados por processos de decantagcdo e fluxos desconfinados, em regime
hiperpicnal. O arcabougo estratigrafico da FPB ¢ composto por quatro ciclos deposicionais,
constituidos por ciclos centimétricos a métricos, limitados por superficies de inundagdo. Estes
ciclos definem um padrido retrogradacional-progradacional-retrogradacional, com aumento
ascendente do espaco de acomodagdo condicionado por pulsos da subsidéncia térmica pos-
CAMP e variagdes no suprimento sedimentar. A sucessao mesozoica sugere migracao do
Gondwana Oeste para zonas equatoriais no Jurassico-Cretaceo, com atenuacdo da aridez em
relacdo ao Permiano-Triassico. Os arenitos da FPB indicam proveniéncia de ordgenos
reciclados e interior cratonico, enquanto que dados de catodoluminescéncia indicam fonte
vulcanica predominante. Para testar possiveis correlagcdes com unidades adjacentes, verificou-
se que a assembleia de minerais pesados da FPB ¢ muito similar a de depdsitos edlicos da
Formagdo Corda, e ambas diferem dos depdsitos fluviais da Formacdo Grajat. Os indices
ZTR, GZi e RZi sdo mais altos para os arenitos da FPB e da Formacao Corda, e baixos para a
Formagao Grajau. Os depositos fluviais distinguem-se, sobretudo, por exibirem sillimanita e
alto teor de hornblenda (>50%). Estes dados indicam minerais policiclicos e fontes mistas
para os arenitos mesozoicos da Bacia do Parnaiba. O Grupo Mearim exibe contribui¢ao
vulcanica suprida por basaltos do CAMP e fonte metapelitica de baixo a médio grau
metamorfico. Esta ultima, possivelmente, ¢ representada por rochas neoproterozoicas do
Dominio Médio Coreall, Provincia Borborema. Diferentemente, a Formagdo Grajat foi
suprida por granitos brasilianos tipo-I. Esta evolucdo geoldgica indica mudanga de
proveniéncia ou exumacgdo de areas fontes em comum durante o Mesozoico da Bacia do

Parnaiba.
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ABSTRACT

The Jurassic-Cretaceous transition was marked by the fragmentation of the West
Gondwana supercontinent and consequent opening of the Atlantic Ocean. The pre-rupture
stages were characterized by epeirogenic uplifts associated with voluminous magmatic
accumulation in the infracrust. Additionally, expressive volcanic flows occurred in the central
portion of the West Gondwana, composing the Central Atlantic Magmatic Province (CAMP).
A post-CAMP thermal subsidence stage allowed the installation of massive lakes coincidently
with the depocenters of the Parnaiba Basin, which is recorded in the Jurassic-Cretaceous
Pastos Bons Formation (PBF). The PBF is a predominantly constituted of thick reddish
mudstones interbedded to tabular sandstones. The basal portion is composed of fossiliferous
black shales, the Muzinho Shale. Due to discontinuous exposures and fault displacements, the
stratigraphy of the Mesozoic of the Parnaiba Basin keeps poorly understood and the is a
necessity for more detailed faciological and sedimentological studies. In this sense, this
research performed a sedimentological lecture of these deposits in order to elucidate the
paleoenvitonment and Paleogeography of the PBF in the context of the West Gondwana,
through outcrop-based facies analysis and cyclostratigraphy. The provenance of this
succession was investigated through compositional sandstones diagram, quartz hot
cathodoluminescence and heavy minerals analyses. The Muzinho Shale beds were evaluated
through petrography, XRD and SEM/EDS. The PBF is composed of four facies associations,
interpreted as central lake (FAT1), sheet-like delta front (FA2), lakeshore (AF3) and ephemeral
fluvial channels (FA4). FA1 is composed of drying/shallowing upward cycles, defined by
millimeter-scale black shales interlayered with limestones, that grade to reddish shales and
laminated/stratified sandstones. Shales are composed by quartz, illite, smectite and calcite.
The fossiliferous levels include young and adult macroforms in the same horizon, sandwiched
by crinkly laminations with organic rich Fe-smectites. FA1 indicate sedimentation in the
center of the lakes, in eutrophic and anoxic conditions. Mass mortality events were probably
induced by contamination of the ater column due to H,S release by cyanobacteria. The
transition to mudstones and sandstones reflects the evolution of underfilled to overfilled lakes,
as the sediment and water supply were increased. FA2 is composed of tabular sandstones in
thickening upward cycles, which record unconfined flows and progressive lake filling, with
consequent reworking of the top of the beds by wave action. FA3 is constituted of shallowing
upward cycles, marked by wave marks, adhesion structures or mud cracks. FA4 is defined by

fining upward cycles developed by ephemeral fluvial channels, with conglomerates and
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sandstones grading to mudstones. This succession defines open and stratified lakes,
dominated by settling and unconfined flows, in hyperpycnal regime. The stratigraphic
framework of the PBF is composed of four depositional cycles, constituted of centimeter to
millimeter-scale cycles, bounded by flooding surfaces and unconformities. These cycles
define a retrogradational-progradational-retrogradational stacking pattern, with increasing
accommodation space upward conditioned by post-CAMP thermal subsidence pulses and
variations in sediment supply. The Mesozoic succession suggests migration of the West
Gondwana toward Equatorial regions during Jurassic-Cretaceous, with aridity attenuation
relatively to the Permian-Triassic. The sandstones of the PBF indicate provenance from
recycled orogens and craton interior, whereas cathodoluminescence data indicate
predominantly volcanic sources. In order to test possible correlations with adjacent units, we
verified the heavy minerals assemblage of the PBF is very similar to the Corda Formation,
and both differ from the fluvial deposits of the Grajat Formation. The ZTR, GZi and RZi
indexes are higher for sandstones of the PBF and Corda Formation, and lower for the Grajau
Formation. The fluvial deposits distinguish mainly by sillimanite and high hornblende content
(>50%). These data indicate polycyclic minerals and mixed sources for sandstones of the
Parnaiba Basin. The Mearim Group exhibits volcanic contribution supplied by CAMP basalts
and low to medium grade metapelitic sources. This last was possibly supplied by
Neoproterozoic rocks of the Médio Coreati Domain, Borborema Province. Differently, the
Grajat Formation was supplied by type-I Brazilian granites. This geological evolution
indicates change in provenance areas or exhumation of common source areas during the

Mesozoic of the Parnaiba Basin.
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