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SEISMIC STRATIGRAPHY OF TRAPANDE BAY (SOUTHERN BRAZIL) TO STUDY SEA-LEVEL
CHANGES AND DEPOSITION EVOLUTION IN THE UPPER QUATERNARY

Vinicius S. Rodrigues’, Daniel P. V. Alves', Luigi Jovane' and Luis A. P. de Souza?

ABSTRACT. The Quaternary relative sea-level in the Southeastern Brazilian margin is mostly studied using a sedimentary approach. In this work, we used
high-resolution seismic and bathymetric data to study the depositional evolution in the Quaternary of Trapandé Bay, in Sdo Paulo State, Brazil. Using seismic stratigraphy,
we have analyzed over 198 km of seismic sections and we interpreted 6 seismic horizons which defined 5 seismic units. The oldest unit (U1) is related to the highstand
deposits developed during Marine Isotope Stages (MIS) 5. The horizon H1 represents the erosional surface formed during the regression that culminated in the Last
Glacial Maximum (LGM). After that, during the first stabilization period of sea-level rise, unit U2 formed and was subsequently eroded by a rapid flood of the bay, forming
the erosional surface H2. During middle and late Holocene, it was identified a transgressive tract in the unit U3 and a progradational facies in unit U4, limited to the
more coastal regions. Finally, unit U5 developed in Late Holocene, with depositional characteristics similar to those of present time. We found none seismic expression
of Late Holocene high-frequency relative sea-level oscillations.

Keywords: seismic stratigraphy, Quaternary oceanography, paleochannels, Cananéia-Iguape, Holocene Transgression, relative sea-level.

RESUMO. As variagdes relativas do nivel do mar na margem sudeste do Brasil sdo estudadas principalmente a partir de uma abordagem sedimentoldgica. Neste
trabalho, foram utilizados dados batimétricos e sismicos de alta resolugdo para o estudo da evolugdo deposicional do Quaternario na Baia de Trapandé, no Estado de
Séo Paulo, Brasil. Utilizando uma andlise sismoestratigrafica, foram analisados mais de 198 km de seg@es sismicas e interpretados 6 horizontes sismicos que definiram
5 unidades sfsmicas. A unidade mais antiga (U1) esta relacionada com os depésitos de mar alto desenvolvidos durante o Estagio Isotépico 5. O horizonte H1 representa
a superficie erosiva formada durante a regressao marinha que culminou no Ultimo Méximo Glacial. Em seguida, durante a primeira estabilizagdo da subida do nivel do
mar, a unidade U2 se depositou e em seguida foi erodida por um répido afogamento da baia, formando a superficie erosiva H2. Durante o Holoceno médio e tardio,
foram identificados um trato transgressivo na unidade U3 e facies progradacionais na unidade U4, sendo estas Gltimas limitadas as dreas mais costeiras. Finalmente,
a unidade U5 se desenvolveu durante o Holoceno tardio, com caracteristicas deposicionais similares aquelas atuais. Ndo foram encontradas expressoes sismicas das
oscilaces de alta frequéncia do nivel do mar do Holoceno tardio.
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INTRODUCTION

The reconstruction of the sedimentary evolution of coastal plains
can provide information about paleoenvironmental changes
driven by glacio-eustasy and climate (Rossi et al., 2011). The
climate variability in the Quaternary retains great importance in
the global sea-level changes due to the melting and freezing of
continental polar ice influenced by Milankovitch cycles (McHugh
gt al., 2017). During the alternated regressive and transgressive
sequences generated by these oscillations in the Quaternary,
coastal processes driven by hydrodynamic mechanisms,
atmospheric circulation and rivers run-off interacted with
geological and geomorphological processes, as those connected
with tectonic and eustatic movements, resulting in the formation
and evolution of Brazilian sedimentary plains (Suguio et
al., 1985).

The sea-level changes observed during the Quaternary
have been usually inferred through cores samples and
biochronostratigraphy (Suguio et al., 1985; Angulo et al., 2006),
however, the use of the seismic stratigraphy can also provide
gvidences of sea-level changes (Mitchum et al., 1977; Vail et
al., 1977, Yoo & Park, 2000; Ko3a, 2015; Yoo et al., 2016),
particularly studying the spatial distribution of the sedimentary
formations during those events (Ko3a, 2015; Liu etal., 2016). The
high-resolution shallow seismic stratigraphy is a geophysical
method for visualization of recent geological events, like the ones
that occurred during the Quaternary (Souza, 2006). Moreover, it
offers the possibility of a regional analysis of the sedimentary
packages, as the records are acquired in high vertical and
horizontal resolutions in seismic sections of hundreds of meters.

The Cananéia-lguape system is a UNESCO Biosphere
Reserve since 1991 (Mahiques et al., 2013) and the
comprehension of its depositional history is essential to better
understand how it could change in the future. Presently, the
knowledge about the sea-level oscillations during the Late
Quaternary in the region is based on an ancient curve developed
by Suguio et al. (1985), which is based on sedimentological
data. In order to add to the knowledge of those oscillations, this
work brings new contributions to the study of the processes
that formed and changed the southernmost portion of the
gstuarine/lagoon complex of Cananéia-lguape, in the Trapandé
Bay. High-resolution seismic data aided the creation of one
deposition model for the Trapandé Bay regarding the sea-level
oscillations from the Upper Pleistocene. Furthermore, this
study aims to rebuild the paleotopography of Trapandé Bay

and to comprehend how it influenced the deposition changes
through time.

STUDY AREA

Located in the southern coast of Sdo Paulo State (Brazil, Fig.
1), the Cananéia-lguape complex consists in a lagoonal and an
gstuarine system combined with several channels and a dense
mangrove vegetation. It has a great environmental and economic
importance, as it is nursery for several species (Mahiques et al.,
2013). In addition, the whole system suffered huge changes since
the 19th century after the opening of the Valo Grande artificial
channel, which connected the Ribeira de Iguape River to the
system (Geobras, 1966; Cornaggia et al., 2018).

The whole Cananéia-lguape system is connected to the
Ribeira de Iguape River drainage basin, the largest of the S-SE
Brazilian coast, which comprises about 25,000 km2 (Mahiques et
al., 2013), and is the most extensive coastal plain of Quaternary
sedimentation from the entire Sdo Paulo State shore (Suguio
& Barcelos, 1978). The Cananéia-lguape sedimentary plain is
bordered by a Precambrian crystalline metamorphic basement
arc, named Serra do Mar which is bounded to the Agungui Group
(Souza et al., 1996; Tessler, 1982) and is marked by uplifting
of a series of Mesozoic intrusive alkaline complexes. As an
example, the Cananéia alkaline rock massif (Sdo Jodo Hill) is a
small elevation densely vegetated, with 137 m maximum height
and about 450 m? area (Cornaggia et al., 2018). Furthermore,
Comprida Island also hosts a smaller rocky massif namely
Morrete (Riccomini, 1995).

This work was developed in the Trapandé Bay, a 25 km?
area in the southernmost portion of the Cananéia-Iguape system,
between 24°40'S to 25°05°S and 47°25'W to 48°10W (Fig.
1), formed by the confluence of three channels: Cubatdo Sea,
Cananéia Sea and Ararapira Channel. The bay is also enclosed
by three islands: the Cananéia Island to the west, the Comprida
Island to the east and the Cardoso Island to the south. North of
the bay, the Ribeira de Iguape River outflow reaches the system
in two places: the Valo Grande Channel (55 km northwards) and
the river mouth itself (15 km north of Valo Grande).

The sea-level changes in the coastal plain of Cananéia have
been studied in several works, as Suguio & Barcelos (1978),
Suguio & Martin (1978), Suguio et al. (1985), Angulo et al.
(2006), Suguio et al. (2003). In summary, the formation of the
Cananéia-Iguape plain involved, at least, 5 main stages (Suguio
gt al. 2003): (1) during the Cananéia Transgression (about 120
ka) the sea-level was about 8+2 meters above present level and
reached the foot of Serra do Mar hills, indeed the high sea-level
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Figure 1 — Aerial view from Trapandé Bay, located in the south portion of Cananéia-lguape Estuarine-Lagoon System, Sdo Paulo — Brazil. The pink lines represent the

acquisition track lines from the survey.

condition allowed the deposition of fine-grained sediments; (2) in
the following regression, several beach-ridges formed along the
area; (3) following this, the relative sea-level fell to about -110
m during the Last Glacial Maximum, around 17.5 ka (Corréa,
1996), as a consequence, the rivers eroded the sand deposits of
the last transgression; (4) after that, sea-level raise until the last
transgressive maximum (Santos Transgression, about 5.2-5.5
ka), when the high sea-level reached about 4 to 5 meters above
present level, therefore forming an extensive lagoon system, with
clayey-sandy sediments and often rich in organic matter; (5)
finally, after that maximum, it is suggested that some short-term
oscillations may have occurred and allowed the deposition of new
beach-ridges. Related to the last two stages, Angulo et al. (2006)
suggest that the last Holocene maximum was about 3 meters and
it fell to the present level was much smoother than previously
indicated (Fig. 2).

In an earlier seismic stratigraphic study of the
Cananéia-lguape system, Souza (1995) identified two main
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seismic horizons: (1) a deeper one related to the regressive event
of about 17 ka; and (2) a shallower one related with the base of
Santos Transgression recent sedimentary packages. In addition,
Gandolfo et al. (2001), using ground penetrating radar, identified
sedimentary sequences related to regressive and transgressive
events from the Holocene. Giannini et al. (2009) recognized the
deeper acoustic reflector founded by Gandolfo et al. (2001) as
being the contact between two different sand units, probably from
the Holocene and Pleistocene.

METHODS

Intwo campaigns (October/2011 and July/2014) we acquired 214
high-resolution seismic sections in the Trapandé Bay, using a
Meridata MD-DSS system for both acquisitions, resulting in over
198 km of seismic data. In the 2011 campaign, we used 0.3-1.5
kHz boomer seismic profiler with a single channel 50-meter
streamer, a 2-9 kHz chirp seismic profiler, and a 24 kHz pinger
echosounder, with a DGPS system for positioning. In the 2014
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Figure 2 — Relative sea-level curves for (a) the last 120 ky globally (Hobbs et al., 2015); and for the Brazilian coast (b) for the last 35 ky (Curray, 1965; Milliman &
Emery, 1968; Kowsmann & Costa, 1974; Corréa, 1996); (c) for the last 7 ky (Martin et al., 1980; Angulo et al., 2006); and (d) since the LGM (Furtado, 2013).

campaign, we repeated the seismic sources and replaced the 24
kHz pinger by a two-frequency echosounder (28 and 200 kHz)
system. However, due to the low penetration of chirp seismic
signal in the sediments, in this work, we only used boomer
data in our interpretation, besides the echosounder data for the
bathymetry.

We used the software Meridata SView4 and Seismic Unix
(Stockwell, 1999; Cohen & Stockwell, 2017) for seismic data
processing and visualization. For boomer seismic data, we
applied the following process flow: (1) Bandpass filter in the range
0.35t0 1.25 kHz; (2) Time Varied Gain (TVG), which compensates
the seismic signal with time differences; and (3) Automatic Gain
Control (AGC), which compensates fast temporary changes in the
reflection amplitudes. The multiple reflections were not removed
from the single channel seismic data.

For data interpretation and horizon mapping, we used
Meridata MDPS software to develop a stratigraphic model relying
on the seismic horizons and units identified in the seismograms,
according to the general principles of seismic described by
authors as Mitchum et al. (1977), Vail et al. (1977) and
Posamentier & Allen (1999), and summarized by Catuneanu et
al. (2009). Those principles consisted mainly of determining
reflectors terminations, truncation, and erosional surfaces. For
surface data visualization, we created Digital Terrain Models
(DTM) from the seismic horizons using Quantum GIS (QGIS, 3.2),

using the triangular irregular network as the interpolation method.
In addition, we calculated the isopach maps for the seismic units
U1 and U2, by raster subtraction also in QGIS. Before that, for
time-depth conversion, we used an average sound velocity of
1,500 m.s™, both for water column and the sediments, which is
consistent with sandy and silt-sandy sediments (Hamilton, 1970,
1978; Kim et al., 2001). Paleotopographic maps for horizons H3
and H4, and isopach maps for units U3 and U4 were not calculated
because of the lack of continuity and short distribution of horizons
H3 and H4 across Trapandé Bay.

RESULTS

Five seismic horizons and the acoustic basement top (AB) were
interpreted on most of the seismic sections. The seismic horizons
were named from the deepest to the shallowest H1, H2, H3, H4,
and the seabed, defining 5 seismic units: U1, from AB to H1; U2,
from H1 to H2; U3, from H2 to H3; U4, from H3 to H4; and U5,
from H4 to seabed. Among the several seismic sections studied,
two sections are here presented in order to exemplify the seismic
facies found on the data (Figs. 2 and 3 and Tab. 1). AB presents
chaotic and/or transparent reflections, with acoustic signal loss
with depth. In some places, the acoustic basement consists of a
sharp conical-shaped body while in others tabular with a flat top.

Defined between AB and H1, the seismic unit U1 has
consistent laterally continuity and it was identified in several
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Figure 3 — Seismic section (above) of line 124447, with a longitudinal orientation in relation to the channel, showing the seismic horizons interpreted: AB in red, H1
in green, H2 in blue, H3 in orange and the seabed in yellow. Below, the interpreted seismic units U1, U2, U3, and U5, as well as the acoustic basement.

seismic sections. H1 represents an unconformity surface related
to an erosional event, as we observed truncation of the underlying
reflectors. Internally, the unit has sub-parallel reflectors with a
high amplitude acoustic signal. The unit U2 is defined between
H1 and H2, which also represents an erosional surface. Internally,
U2 has parallel to sub-parallel reflectors with medium to high
amplitudes. Interpreted in few seismic sections, the unit U3 has
sub-parallels to minor areas with sigmoidal reflectors, generally
discontinuous and with medium to high amplitudes. Unit U3 top
surface (H3) follows the seabed morphology with high amplitude.
Also interpreted in few seismic sections, unit U4 has H4 as its
top surface, with homogeneous and continuous plane-parallel
reflectors with downlap terminations onto horizons H2 and H3.
The seismic unit U5 comprises the sediment layer between
H4 and the seabed. As well as U4, U5 has plane-parallel low
amplitude inner reflectors.

Present bathymetry (Fig. 5a) and paleotopographic maps
(Figs. 5b, 5c¢, and 5d, in meters below present sea-level) were
developed in order to position the present and ancient seabed in
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relation to sea-level during the Pleistocene and Holocene. For H2
surface (Fig. 5b), most of the bay area is located over 20 mbsl,
excluding the central channel and the entrance of the bay. For H1
surface (Fig. 5¢), most of the bay area is below 30 mbsl, showed
by blueish colors. The acoustic basement is located mostly below
50 mbsl, with the exception to the innermost region where it
reaches between 5 and 10 mbsl.

The isopach maps for the units U1 and U2 (Fig. 6) show
very different thickness for both units that can be related to the
different characteristics of the depositional sequence. Whereas
unit U1 has a maximum thickness of 26 meters and an average of
9 meters, unit U2 has a maximum thickness of 14 meters and
an average of 6 meters. The thicknesses distribution of U1 is
explained by the topography of AB (Fig. 5d), as the deposition
during U1 development filled the deepest regions of AB top
surface, resulting in areas with thicker sedimentary package
concentrated in the deeper regions of AB and thinner layers on the
paleo-heights. On the other hand, the U2 thickness distribution
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Table 1 - Seismic facies from seismic units and horizons interpreted in the Trapandé Bay area.

Unit/Horizons

Amplitudes

Seismic facies

Seismic examples

AB presents chaotic reflections (right) of
low amplitude with both tabular and conical

1ABtoH1 High amplitudes morphologies; H1 has with irregular morphology
and it truncates the reflectors below it. Reflections
in U1 follows the geometry of AB (left).
Sigmoidal reflections (left) with some consistent
Medium to high  parallel reflector in some areas; H2 has with
2 H1to H2 ) . .
amplitudes irregular morphology and it truncates the reflectors
below it (right).
Sub-parallel reflections (left) but with some minor """""W_‘____“__,“,;!
regions with sigmoidal reflection; morphology of H3 :;;I'.::;;,";:
3H2to H3 Medium amplitudes  tend to follow the ones from H2 and H1. Horizon e el
H3 follows the seabed morphology and truncatesthe ~ Plane -parallel
reflectors below it. reflectors Erosive unconformity
™ SRt g
Medium to high  Sub-parallel to parallel reflections; horizon H4  ° ATy
4 H3to H4 . . -
amplitudes truncates the reflectors below it. .
5HAtoseabed  Low amplitudes Parallel reflections following the current seabed

morphology.

has a low gradient, with lower differences between thicker and
thinner regions.

DISCUSSION
Pleistocene and Early Holocene

The acoustic basement was interpreted as the horizon AB and
it is related to the base of the Upper Quaternary development
of the Trapandé Bay deposition. Although it may present some
seismic characteristics similar to the crystalline basement, it is
more likely that this horizon is related to a sedimentary layer, as
the crystalling basement is probably much deeper in the Trapandé
Bay and Cardoso Island region, as shown by Souza et al. (1996)
with gravimetric data. Because of its irregular morphology, AB
top surface influenced the sedimentary deposition in the area, as
represented by the distribution and morphology of H1 and H2
horizons.

The paleotopographic maps for the seismic surfaces show
important morphologic structures identified in the seismic
data, as paleochannels, basement heights and lows, and
gas occurrence, which prevented the interpretation of seismic
reflections in the area (Fig. 5). This shallow gas occurrence is
limited to the innermost area of Trapandé Bay, from near Cananéia
Island coastline to the middle of the channel, towards to Ararapira

Channel. The gas signature in the seismic sections is the acoustic
blanking, an acoustic feature commonly related to shallow gas in
sediments (Davis, 1992; Schroot & Schiittenhelm, 2003; Iglesias
& Garcia-Gil, 2007) and very significant in estuaries, lagoons and
rias (Benites et al., 2015).

During the Pleistocene and Holocene, the coastal plain of
Cananéia-Iguape system witnessed several events of sea-level
changes, with transgressions and regressions that eroded the
seabed in different phases (Suguio & Petri, 1973; Suguio &
Barcelos, 1978; Mahiques et al., 2010). The seismic horizons
interpreted in the Trapandé Bay are related to the erosional
surfaces formed during those relative sea-level variations and
the internal reflections and terminations are a response to the
progradational and retrogradational character of each period. The
horizons H1 and H2 consist of clear discontinuities in most of
the study area and are marked by good lateral continuity and
truncation of the underlying reflectors. In coastal systems, this
irregular reflection pattern can be related to an erosional surface
caused by relative sea-level fall events, when the sea bottom was
exposed to subaerial continental dynamic processes (Vital et al.,
2010; Weschenfelder et al., 2010).

H1 and H2 are also characterized by incised structures
linked to drainage channels, deep and wide enough to transport

Brazilian Journal of Geophysics, 37(4), 2019
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Figure 4 — Seismic section (above) of line 160931, in a cross section of the channel, showing the seismic horizons interpreted: AB in red, H1 in green, H2 in blue, H3
in orange, H4 in purple and the seabed in yellow. Below, the interpreted seismic units U1, U2, U3, U4, and U5, as well as the acoustic basement.

water and sediments to the Trapandé Bay basin. Depositional
features like those formed during lowstand sea-level periods and
might also be related to drier/cooler periods. The width of the
channels in H1 surface varies from 120 to 300 meters and their
depths from 3 to 7 meters (Figs. 2 and 3).

In both U1 and U2 units, the seismic facies and internal
reflections point to depositional features related to the sediments
filling from the previously eroded surfaces. The top surfaces of
U1 and U2 units — H1 and H2, respectively — have irregular
morphology with presence paleochannels records, as cut-and-fill
structures. Hence, it is reasonable to assume that the surfaces
of both horizons correspond to erosional surfaces formed during
sea-level lowstands or even seabed exposure.

The paleotopography of the H1 surface (Fig. 5¢), U1 seismic
facies and the isopach map for seismic unit U1 (Fig. 6a) point
to the development of U1 during a highstand period, filling
the lower regions of AB and maintaining an overall similar
topography. The overall depths of H1 surface (Fig. 5¢) are over
30 mbsl, what, besides the plane-parallel reflectors of U1, puts
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U1 deposition during the highstand stages in MIS 5 (Fig. 2a and
2b). Therefore, the sediments of U1 are probably related to the
Cananéia Formation (Suguio & Petri, 1973). We also observed
a direct relationship between the areas of higher thickness and
the proximity of Cardoso Island and the Jaguapariu, Paneminha,
and Perequé rivers (Fig. 6a), showing they may have worked
as sediment suppliers for the Trapandé Bay since the Upper
Pleistocene.

The horizon H1 represents an erosional surface associated
to the regressions and lowstand periods occurred after the end
of the transgressions from MIS 5e (Cananéia Transgression, in
~120 ka), MIS 5¢ and MIS 5a. Considering its depths (Fig.
5¢), the erosion that formed H1 may have occurred in several
stages since the MIS 5 until the Last Glacial Maximum (LGM).
After these marine regressions, the condition of relative low
sea-level, or even the seafloor exposure, lead to the erosion of
the Cananéia Formation sediments deposited during the previous
highstand periods of the Upper Pleistocene, resulting in the
paleochannels structures and truncation of reflectors of alluvial
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deposits we recognize in unit U1. Gandolfo et al. (2001) found
similar horizons in the southernmost region of Comprida Island
and Mahiques & Souza (1999) found seismic units in the north
coast of Sdo Paulo State which they also linked to the Upper
Pleistocene deposits.

There is not yet a consensus about the relative sea-level
between MIS 4 and MIS 3 in the S3o Paulo State coast (Mahigues
etal., 2010). Even with doubts about the position that the relative
sea-level reached during those two stages (Klein, 2005; Veiga,
2005; Mahiques et al., 2010) we consider that the deposition
of unit U2 developed after LGM, during the rapid and stepped
sea-level rise in the Holocene. Hence, unit U2 is formed by
sediments from the Upper Pleistocene and Early Holocene, as
Mahiques & Souza (1999) have also found in S3o Paulo State
north coast.

The Holocene sea-level rise in the Brazilian coast was
stepped since the LGM with periods of stabilization (or very
slow rise) between 16 and 11 ka (Fig. 2d; Furtado, 2013). The
seismic facies and thickness of unit U2 are related to a stable
stage in sea-level rise, with deposition during stable sea-level.
Its top erosive surface (H2) is then related to the following faster
sea-level rise between 11 and 7 ka (Fig. 2d; Furtado, 2013),
and the ravinement erosion caused by the rapid flooding of the
Trapandé Bay. The thickness of U2 (Fig. 6b) also corroborates
with its development during a basin filling and stabilization
period, with filling of depressions in H1 surface, particularly in the
proximities of Jaguapariu and Paneminha rivers, but also north
in the Cananéia Sea. The overall thinner sedimentary packages
from U2 in comparison with U1 is further corroboration of unit
U2 formation during a short-time stabilization at a low sea-level,
followed by an erosion (surface of horizon H2). This erosional
surface ends unit U2 deposition, representing an increase in
sea-level rise velocity after 11 ka. As H1 surface, H2 surface also
presents features as paleochannels and truncation of reflectors of
U2 alluvial deposits.

Late Holocene

After the first stabilization, during the middle and late
Holocene, the relative sea-level rose faster culminating in the
Santos Transgression maximum in ~5.5-5.2 ka. During this
transgression, the sea invaded the eroded highstand deposits
of units U1 and U2. These new highstand deposits filled the
paleochannels and the alluvial features, with plane-parallels
internal reflections typical of highstand deposition found on units
U3 and U4. Although both units were deposited during highstand
periods, U3 is much thinner than U4 (Figs. 2 and 3) and we
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assume that U3 represents the transgressive deposition, similar
to a transgressive tract (Vail et al., 1977; Posamentier, 1988).
Therefore, U3 deposition occurred right after the erosion of U2,
during the faster sea-level rise after 11 ka.

There is no consensus between authors about the sea-level
during those last 5 millennia. Some authors suggest a rapid
regression around 3.5 ka (Suguio et al., 1985; Corréa, 1996;
Martin et al., 2003) while others suggest that the sea-level
decreased steadily after the Holocene maximum (Angulo & Lessa,
1997; Angulo et al., 2006) (Fig. 2). Either way, seismic units
U4 and U5 represent the highstand deposition developed after
the maximum of Santos Transgression. U4 is restricted to the
proximal areas of the bay, close to the shore, and, therefore, a
high sea-level would be necessary for its deposition. Unit U4
is mainly characterized by progradational seismic facies (Fig.
4), especially in regions near the present coast. Unit U5, on the
other hand, represents the Late Holocene and present deposition
in the Trapandé Bay. The plane-parallel reflectors and spatial
distribution of the unit points to its deposition in a stable and
high sea-level condition

We miss any seismic feature that could be related to an
erosional event. Therefore, our seismic data show a smoother
decrease of relative sea-level to present level during the Late
Holocene, as proposed by Angulo & Lessa (1997) and Angulo
etal. (2006).

CONCLUSIONS

With aid of the seismic stratigraphy of the Trapandé Bay, we
present records of the two latest great transgressions recognized
inthe Brazilian southeastern coast in the Upper Pleistocene (~120
ka) and in the Holocene (~5.5-5.2 ka). We also show the erosional
surfaces related to the regression that culminated in the LGM and
with the stepped sea-level rise during the Holocene.

After the Cananéia Transgression, highstand depositional
processes filled the Trapandé Bay Pleistocene basement. During
this period (MIS 5), sediments of unit U1 filled the paleodepths
and paleochannels formed during the preceding exposure period,
creating thick sedimentary packages. Unit U1 top horizon H1
represents the erosional surface formed during the regression
phases of MIS 4 and MIS 2. It is unclear if any deposits from MIS
4 remained in the basin because of the extent of MIS 2 regression.
After the LGM, the sea-level rose with periods of stabilization in
the Brazilian coast, with the deposition of unit U2 during the first
of those stabilizations, between 16 and 11 ka. The overall thinner
U2 sedimentary packages (compared to U1) corroborate with its
formation during this sort stabilization interval. After that, with
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an increase in the velocity of sea-level rise, the rapid flood of
the bay eroded U2, forming erosional surface H2. The maximum
thickness of units U1 and U2 have relation to the Jaguapariu and
Paneminha rivers and with the northern sector of the area.

During the middle Holocene, unit U3 sediments deposited
as a transgressive tract with a thin and horizontally limited
layer, during the rapid flood the Trapandé Bay. After Santos
Transgression maximum, during the subsequent highstand
period, the unit U4 deposited in progradational sequences
limited to near the coast, showing high sea-level. Above it, unit
U5 represents the late Holocene and present sedimentation in
Trapandé Bay. During the relative sea-level fall to the present
level, we found none erosional surfaces or truncated reflectors
which could be related to short-term relative sea-level oscillations
during the last 3,000 years.
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