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RESUMO

A transi¢cdo Oligoceno-Mioceno, que representa o inicio do Neogeno, foi marcada por eventos
globais de variacdo do nivel do mar, que promoveu uma das maiores transgressées marinhas
do planeta. No Brasil depdsitos associados a essa transgressdo sdo observados na costa
equatorial norte, com significativas exposi¢des na porcdo leste da Plataforma Bragantina,
norte do Para. Esse registro consiste em depdsitos carbonatcos e siliciclasticos da Formacgéo
Pirabas, que correspondem a porcdo onshore de uma plataforma carbonatica rasa. Estudos
estratigraficos possibilitaram a divisdo da Plataforma Pirabas em plataforma interna e
interna/intermedidria. A plataforma interna é constituida por depositos de tidal flats e laguna
(rasa e profunda). Os tidal flats sdo caracterizados por dolomudstone com terrigeno,
dolomudstone peloidal, boundstone com laminacdo microbial, ritmito bioturbado e argilito
macico. A laguna rasa € caracterizada por wackestone/packstone laminado e calcimudstone
bioturbado e a laguna profunda é constituida por dolowackestone, floatstone macigo com
briozoario e wackestone maci¢co com equinodermos. A plataforma interna/intermediaria é
composta por depositos de tidal inlets e barreiras bioclasticas/front shoal. O tidal flats é
constituido por wackestone/packstone com briozoario, packstone com briozoario e grainstone
com foraminiferos e algas vermelhas que apresentam estratificagdes cruzadas de baixo
angulo. As barreiras bioclasticas/front shoal sdo compostas por bafflestone com briozoario,
wackestone/packstone com Marginopora sp. e terrigenos, packstone/grainstone com
foraminiferos e rudstone com bivalve. A plataforma apresenta rico conteddo fossilifero,
composto principalmente por fosseis de briozoarios, equinodermos, bivalves, gastropodes,
foraminiferos bentdnicos e planctdnicos, algas verdes e vermelhas, ostracodes, fragmentos de
corais, tracos fosseis de Gyrolithes, Thalassinoides e Sinusichnus, estes Gltimos tracos fosseis
de crustaceos decapodes. Na plataforma interna a diversidade faunistica € menor com
predominio de briozoarios, foraminiferos plancténicos, ostracodes e tragcos fosseis, enquanto
que na zona de plataforma interna/intermediaria a diversidade faunistica é maior, e constituida
em grande parte por fosseis bentonicos de foraminiferos, briozoarios, bivalves e gastropodes.
A plataforma mostra uma variacdo no contetdo mineraldgico, com a quantidade de calcita
diretamente relacionada a periodos de expansdo da plataforma interna/intermediaria com
maior precipitacdo carbonatica. Por outro lado, as propor¢des de dolomita, quartzo, gipsita e
pirita estdo diretamente associadas a periodos de progradacdo da plataforma interna,
relacionada a maior taxa de evaporacgdo e influxos continentais. As variagdes faciologicas,

fossiliferas e mineraldgicas mostram que a deposi¢do da Formacdo Pirabas foi diretamente



associada a variagGes do nivel do mar, que proporcionou intensas mudancas na linha de costa,
registrada em ciclos de raseamento ascendentes de alta frequéncia, que nas porg¢des basais da
sucessdo mostram-se predominantemente retrogradantes, enquanto que nas porgdes superiores
sdo mais progradantes. O arcabouco quimiostratigrafico da Formacéo Pirabas foi construido a
partir de isétopos de carbono (5*Cearp) € oxigénio (8"°0carn), elementos terras raras e tragos.
As razdes isotopicas de carbono refletem assinatura isotopica primaria e os valores de 8**Cean
variam em fungdo de cada ambiente deposicional. As razdes de SlsOcarb apresentam um
padrao dispersivo e os valores mostram influenciados diagenética.. Os ETR’s mostram um
padrdao homogéneo, com concentracdes enriquecidas em ETR’s leves e deple¢do nos ETR’s
pesados. A concentracao dos elementos tracos (Fe, Sr e Mn) estd dentro dos valores esperados
para rochas carbonaticas com influéncia minima da diagénese no contedo geoquimico. As
tendéncias e excursdes da curva de 8*3Cgyyp coincidem com as variacdes observadas nos ciclos
deposicionais de raseamento ascendente da Formacao Pirabas. Os intervalos relacionados ao
aumento do nivel do mar sio marcados por razdes de 8Cecap proximas a 0%, ja as os
intervalos dos ciclos relacionados a queda do nivel do mar sdo marcadas por anomalias
negativas de 8"*C®™. A correlagdo entre as curvas de 8*3C da Formagdo Pirabas e global néo
mostrar estreita covaridncia, no entanto ¢ possivel sugerir que os valores de '°C obtidos da
sucessdo estudada refletem, mesmo que minimamente, as excursfes isotopicas globais
observadas no periodo interglacial do Eomioceno ao Mesomioceno. A curva de varia¢do do
nivel do mar da Formacdo Pirabas apresenta intervalos semelhantes a curva de eustatica
global de curta duracdo. No entanto, a maior frequéncia dessas variacbes do nivel do mar,
observadas na curva eustatica da sucessdo estudada, indica uma provavel interferéncia de
fatores tectonicos locais na sedimentacdo. Trabalhos anteriores sugeriram que o colapso da
plataforma carbonatica na regido da Plataforma Bragantina foi influenciado desenvolvimento
pelo influxo siliciclastico do Proto-cone do rio Amazonas durante o Mesomioceno. A analise
comparativa dos dados estratigréaficos das bacias e plataformas localizadas ao longo da porcéao
leste da zona costeira da AmazOnia sugere que aumento progressivo da sedimentacédo
siliciclastica, observada no topo da Formagdo Pirabas esta relacionada com a progradagédo da
Formacdo Barreiras, em resposta tecténica transpressiva/transtensiva do Eo/Mesomioceno,
devido reativagbes de falhas geradas no ultimo evento de subsidéncia térmica na costa

brasileira durante a formacao do Atlantico Sul.

Palavras-chave: Plataforma carbonéatica. Formagéao Pirabas. Arcabougo quimioestratigrafico.
Plataforma Bragantina. Oligoceno-Mioceno.



ABSTRACT

The onset of the Neogene is market by the Oligocene-Miocene transition characterized by sea
level global variations that triggered one of the major marine transgressions in the Earth. In
Brazil, deposits related to this event are recorded in north equatorial coast with meaningful
exposures in eastern Bragantina Platform, north of Para State. These are composed by
carbonate and siliciclastic deposits of the Pirabas Formation corresponding to onshore portion
of a shallow carbonate platform. Stratigraphic studies allowed the Pirabas Platform division in
inner platform and inner/middle platform. The inner platform is composed by tidal flats and
lagoon (shallow and deep) deposits. The tidal flats are characterized by terrigenous
dolomudstone, peloidal dolomudstone, boundstone with microbial mats, bioturbated
rhythmites, and massive argillite. Shallow lagoon deposits are composed by laminated
wackestone/packstone and bioturbated calcimudstone and the deep lagoon are constituted by
dolowackstone, massive floatstone with bryozoan and massive wackestone with equinoderms.
The inner/middle platform is composed by tidal inlets and bioclastic/front shoal barriers. Tidal
flats deposits are constituted by wackestone/packstone with bryozoan, packstone with
bryozoan and grainstone with foraminifers and red algae that display low-angle cross
stratification. Bioclastic/front shoal barriers are constituted by bafflestone with bryozoan,
wackestone/ packstone with Marginopora sp. and terrigenous, packstone/grainstone with
foraminifers, and rudstone with bivalves. The platform displays a rich fossiliferous content
composed by bryozoan, equinoderms, bivalves, gastropods, benthic and planktonic
foraminifers, green and red algae, ostracods, coral fragments fossils; Gyrolithes,
Thalassinoids, Sinusichnus trace fossils, this last one made by decapods crustaceous. In the
inner platform the faunistic diversity is smaller dominated by bryozoan, planktonic
foraminifers, ostracods, and trace fossils, while in the inner/middle platform zone this
diversity is higher widely constituted by benthonic foraminifers fossils, bryozoans, bivalves
and gastropods. The platform shows variations in the mineralogical content, where the calcite
amount is directly related to exposition periods of the inner/middle platform with great
carbonate precipitation. On the other hand, the dolomite, quartz, gypsum and pirite are related
to progadation periods in the inner platform, with higher evaporation rates and continental
influx. Faciological, fossiliferous and mineralogical variations displays that the Pirabas
Formation was closely related to sea level variations leading to changes in shoreline recorded
in high frequency shallow-upward cycles, with the cycles in the base of succession

predominantly retrograditional while in the top are progradational. The chemostratigraphic
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framework from Pirabas Formation was made by carbon (5*Ccan) and oxygen (5'*Ocam)
isotopes, rare earth elements (ETR) and traces. Carbon isotopic ratios reflect a primary
isotopic signature with variations of values related to each depositional environment. Oxygen
isotopic ratios demonstrate a dispersive pattern related to diagenetic influence. The ETR’s
show a homogeneous pattern with enriched concentrations in light ETR’s and heavy ETR’s
depletion. Trace elements concentration (Fe, Sr and Mn) is within expected values to
carbonate rocks with little influence of diagenesis in the geochemical content. The trend and
83C.a €XcUrsion curve coincide with the variations observed in shallow-upward depositional
cycles from Pirabas Formation. Intervals related to the sea level rise are marked by the
613Ccarb ratios close to 0%o while the intervals of the cycles with negative 613Ccarb anomalies
are linked to sea level falls. Correlations among 83Ceam curves from Pirabas Formation and
global do not show close covariance, however we suggested that the 3*3C purchased reflect,
even minimally, the global isotopic excursions that marks the Eomiocene-Mesomiocene
interglacial period. The sea level curve variation of Pirabas Formation display intervals
similar to the short-term global eustatic curve. However, the bigger frequency of this sea level
variations observed in Pirabas Formation probably indicates local tectonic factors interference
in the sedimentation. Previous works suggested that the carbonate platform collapse in the
Bragantina Platform region was influenced by the siliciclastic influx from Proto-cone of
Amazonas River during the Mesomiocene. The comparative analysis of stratigraphic dates
from basins and platforms along the coastal eastern portion in Amazon coastal zone suggests
that the progressive increase of siliciclastic sedimentation, noted in the upper Pirabas
Formation is related to the Barreira Formation progradation, as an answer to the
transpressive/transtensive tectonic in Eo/ Mesomiocene due faults reactivations generated in
the last thermal subsidence event in the Brazilian coast during the south Atlantic ocean

formation.

Keywords: Carbonate platform. Pirabas Formation. Chemostratigraphic framework.
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