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Abstract

This work aims to identify sedimentary and basal rgefessence of clay and silty sediment layet®dréd a calm
structures in the Sepetiba Bay Basin (Rio de Janeiro Statisg®Bitional environment and below 8 m sandy layers relatec
Brazil) located in the western portion of Guanabara Grattemmore energetic depositional environment were found.
formed during the course of Paleocene tectonic activithese sedimentological changes should be influenced by se
Two distinct geophysical tools were used to investigatdebel oscillations and marine transgressions in this area
geological records by the integration of geological surveywsaghetiground survey allowed to identify basement rocks
geophysical dat@roundpenetrating rada(GPR) and of the Sepetiba Bay Basin and to confirm the event of sea
Ground Magnetic survey. GPRukts allowed to interpretlevel rise.

and delimit subsurface layers of the basin. It was observed

in the analyzed all sections, that the most superficial ld§eysordsCoastal area. Sedimentary basin evolution. Past
of the radargrams (about 8 meters; Ratthar 100 Mhzhe Sea Level Changes. Magnetometry. GPR

1.Introduction

Coastal regions are boundaries between continkmésthe rivers to the west drain into Sepetiba Bay (Rocha et
(emerged land) and oceans (submerged lands) in dyrmn2©10), and those from the east to Guanabara Bay (Fig. 1
equilibrium condition8Nong et al., 2014)hese areas are Studies on the sedimentary evolution of Sepetiba Bay

occupied by 2/3 ahe Earth's populatighat is,7,7 billion indicate that the presemea was already exposed to subaerial

people live in coastal areas . processes during the last marine regression, in the Uppel
The segments of Sepetiba Bay and the Sepet!b_apl?1aye i st oc en e-20(ka;Ednnee and Widaddar,7

Basin, analyzed in this work, are located in the municipalitv . .

of Itaguai, southern Rio de Janeiro State, geograph2909 Subsequently, the last transgression, in the Late

located intie western part of the Guanabara Graben (Ffgi§istocenglolocene drowned this area (Roncasatd

1-3; Ferrari, 1990; Geraldes et al., 2006; Potratz et al., Z8ar9ycas, 1978uguip2003 Pinto et al., 2016, 2019; Cunha

The hydrographic network limit is given by the ridges of ¢hel., 2009, 2018).

Pedra Branca Mountain, starting at Morro de Guaratibacombined with effects of sea level change during the
(southeast), following thera Geral de Guaratiba, Serra d9enozoic, tectonic processes in Serra do Mar, led to the
Rio da Prata, Serra da Pedra Branca, Viegas and Larfifd&ion of a series of small basinsdotheast Brazil
mountains (Fig. 4). Tracing the tops of the hills a@janand Oliveira, 2005). It was then observed that the
following the ridges, we reach the Macuco and Cogpetiba Bay Basin, inserted in this context, still lacks studie
Mountains (local expressions of Serra do Mar). Thgssubsurface structures, which may contribute to a better
barries mark the eastern boundary of the basin, from {fjiglerstanding of its tectonic and sedimentary evolution.
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Fig. 01- ltaguai Microregion (in red) and location of the Sepetiba Bay Basin with topographic boundaries (Serra do Mazomba on
and Serra do Couto on the top right, indicated in Fig. 2).

Fig. 2- Satellite image NTLandsat7) of the Guandepetiba SuBraben (SGGS) with the structural interpretation and subdivisions
of the Guanabara Graben. Major faults in white. Location of this study area (indicated by a pink circle) (adaptead @tivaaian
2005).

Fig. 3. NASA satellite image of the Guanabara Graben illustrating the alkaline magma events: 1 Tingua, 2 MendanHa, 3 Ma
Italina, 5 Tangu4, 6 Soarinho, 7 Rio Bonito.
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Figured. Map of Rio de Janeiro State Geomorphological Units (adapt&hfitas (2000%ee the legend on the next page
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Legendf Figure 4:

1- ATLANTIC OROGENIC BELT OF SOUTHERN BRAZIL
MORPHOSTRUCTURAL DOMAINS

- 1.1 - COASTAL AND INTERIOR MASSIFS

1.1.1 - Massif of Juatinga

1.1.2 - Massif of Ilha Grande

1.1.3 - Massif of Marambaia, Jaguanum & Itacuruga Islands
1.1.4 - Massif of Pedra Branca

1.1.5 - Massif of Tijuca

1.1.6 - Massif of Regido dos Lagos (Lacs Region)
1.1.7 - Massif of Macaé

1.1.8 - Massif of Morro do Coco

1.1.10 - Massif of Bom Jesus de Itabapoana
SERRA DO MAR CLIFFS

1.1.11- Massif of Suruf

1.1.12- Massif of Conceicéo de Macabu

L] 12-nTRUSVE ALKALINE MAsSIFS

1.2.1 - Massif of Itatiaia

1.2.2 - Morro Redondo

1.2.3 - Massif of Tingua

1.2.4 - Massif of Mendanha

1.2.5 - Massif of Itatina

1.2.6 - Massif of Tangu& & Rio Bonito
1.2.7 - Morro de Sé&o Jodo

1.2.8 - Cabo Frioisland

I:I 1.37 FLATTENED SURFACES IN COASTAL PLAINS

1.3.1 - Flattened region of Regido dos Lagos (Lacs Region)
1.3.2 - Flattened surface of Fluminense East Coast

I:l 1.4 - MOUNTAIN ESCARPMENTS

1.4.1- Escarpment of Serrada Mantiqueira
ESCARPMENT OF SERRA DO MAR
1.4.2 - Escarpment of Bocaina, Mangaratiba & Mazomba mountains
1.4.3 - Escarpment of Araras & Paracambi mountains
1.4.4 - Escarpment of Couto & Orgdos mountains
1.4.5 - Ridge of Santana & Botija mountains
1.4.6 - Escarpment of Macaé, Macabu & Imbé mountains
1.4.7 - Reserve Escarpment of Serra do Desengano
1.4.8 - Plateau Escarpment of Varre-Sai
1.4.9 - Escarpment Plateau Reserve of Regido Serrana

I:l 1.5- RESIDUAL PLANALTS

1.5.1- Plateau of Bocaine
1.5.2 - Serra dos Orgéos reverse plateau
1.5.3 - Varre-Sai plateau

I:l 1.6 - INTERPLANALTIC DEPRESSIONS

1.6.1 - Depression of the middle valley of Paraiba do Sul River
1.6.2 - Depression of the Negro River valley
1.6.3 - Depression of the Pomba River valley

El 1.7 - INTERPLANALTIC DEPRESSIONS WITH STAGED HILLY

ALIGNMENTS

1.7.1 - Depression with aligned mountains of the middle valley of Paraiba do Sul River
1.7.2 - Depression with North-Northwest Fluminense aligned mountains

2- CENOZOTIC SEDIMENTARY BASINS
MORPHOSTRUCTURAL DOMAINS

2.3 - SEDIMENTARY AND CENOZOIC BASIN FLAKES

2.1.1 - Resende basin

2.1.2 - Volta Redonda basin

2.1.3 - Macacu basin

2.1.4 - Quissama flake

2.1.5 - Séo Francisco de Itabapoan flake
NEOCENOZIC AGRADATION SURFACES

|:| 2.2 - FLUVIOUS MARINE PLANS (Lowlands )

2.2.1- Lowlands of Ilha Gande Bay

2.2.2 - Guanabara Bay, Sepetiba and Marambaia Lowlands
2.2.3- Lowlands of Jacarepagua

2.2.4 - Lowlands of the Lakes Region

2.2.5- Lowlands of S&o Jodo River

2.2.6 - Macaé River Lowland

2.2.7 - Macabu River Lowland

2.2.8 - Imbé River Lowiand

2.2.9 - Lowlands of Camper

2.2.10 - Itabapoana River Lowland

|:| 2.3- COASTAL PLAINS

2.3.1 - Sandy ridges of Jurubatiba
2.3.2 - Sandy ridges of Paraiba do Sul River

Figured. (cont.)Map of Rio de Janeiro State Geomorphological Units (adaptddaintes (2000).

The present study aims: (i) to investigate subsurfaomnes.As result of this \vent, gravitational collapse
sedimentary layers in the continental part of SepetibadBayrred at Paraty (further south of the Rio de Janeiro State
Basin using the Ground Penetrating Radar (GPR) technéaueeGuandiBepetiba supprabens, where this study area is
and; i) to identify magnetic anomalies using the grodadated (Fig. 3).

Magnetometer (iii) to characterize the geological evolutioAccording to Almeida et al. (1981), the dynamics of
of the Sepetiba Bay Basin. Thus, this investigation intentictonic events in normal and jurtegd blocks, installed on
delimit depositional layers, their structures and geologiieateactivating continental margins, related to the expansior
characteristics, a®ll aso analyzbasement rock structuresof the ocean floor, lasted until the beginning of the Neogene.
of this region. At this stage, the alkaline rocks intruded imethetivated
crustal faults. Alkaline magmatism isessprted in the study
area by Tingua and Mendanha and the Marapicu massif, a
well as by numerous dikes (Ferrari, 2001). The tectonic
origin of these alkaline rocks is not yet clear and they have
been related to thermal anomaly. In Fig. 5, it is possible to

During part of the Cenozoic (580 Ma the continental |ocate the alkaline magmatism events within the Guanabarz
crustrifted into several linear areas forming parallel shorgliggen.
small basins known as Southeastern Cenozoic Rift Systemgidence of reactivation has been described for many of
(SRCSB) (Zalan and Oliveira, 2005). the major shear zones and regional faults of southeasterr

Based on structural and geomorphology features, f#zil (Ferrari, 2001). This evolution started in the Mesozoic
large fragments were defined: Paraiba do Sul, Coggi@l.was paibly interrupted by the cessation of the
Ribeira and Maritimo. Figure 5 from Zalan and Oliveiiagmatic pulses that originated the basic intrusive dikes
(2005) illustrates the distribution of these teettroatural (Mizusaki et al., 2002his lithological context formed the
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basement for the deposition of various sedimentary roolintry rocks also occur in small stretches in the Serra do
packages in Sepetiba Bay Basin, hasvi@l other basinsCouto and in the Mendanha and Pedra Branca Massifs
(Gallagher and Brown, 1999). (Zalan and Oliveira, 2005).

Neogene and Quaternary sediments are scattered in tlisseminated in various lithgies are granites, classified
low areas and around the elevations composed byathebeing of posirogenetic origin (without structural
Proterozoic rocks, forming the Baixada de Sepetiba andi¢hi@rmation) and responsible for the formation of isolated
Restinga da Marambaia sedimentary rodkse hills, part of the islands and much of the Pedra Branca Massi
granodiorites that make up much of the Tingua Magdiéilbron and Machado, 2003).

21°
Pogos de Caldas / ” - Pafe/bedo )
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X 2
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Fig. 5 Distribution map of the fouBoutheastern Cenozoic Rift Systemanes formed during rifting process: (A) Paraiba do Sul, (B)
Coastal, (C) Ribeira, and (D) Maritime. (Zalan and Oliveira, 2005).

2.2 Sea level change decreasing the global effects of rising or falling sea levels
Lamge sea level oscillations occurred in the Quater;rehﬁhg;e rﬁ;ggﬂgﬂ?j tg:;e(:rmjﬁga%%rraﬁséweseenagIlt_)é)\zland
period, playing a major role in the evolution of t 9 P

behavior in a given region (Khan et al., 2015).

shorelines, exposing most of the present continental sheiv 2cal phenomena are controlled by tectonic dvnamic
or partially or completely covering the present coastal pIairE P y y ’

(MurrayWallace and Woodfe, 2014). During this periodoceanographic or meteorological phenomena, or by high

the main factor that caused changes in ocean levels w$§ w]rge_ntatlon ratelSian et al:, Z.OJ'SI hg response (.Jf Séa
ygl rise on the shaeine is immediate, resulting in

growth and disintegration of continental glaciers, which wgr

responsible for global variations in ocean level (Komi 12 vning an_d erosion of coastgl plain deposng,. Ir_1 Brazil,
2001). several studies point to a behavior of sea level rise in the las

century (Pirazolli, 1986; Harari and Camargo, 1993), which
On the other hand, local sea level changes carnisbeompatible with the erosive trerfaserved in many
juxtaposed with eustatic phenomena by increasingseators of the coastline, such as the coast of northeasterr
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cliffs and some sandy beaches in Pernambuco, Bahia ardd&iim et al., 1979a; Suguio and Martin, 1982). These
de Janeiro (Bird, 1987; Muehe, 1994; Paula and Gerahdestigations showed two sets of sandy terraces, with
2005). distinct characteristics, formed during the regressions that
In Brazil, several works suggested that in the lagd 10@lbwed the last two transgressive phases.

years sea level changed in most of the Brazilian east coast, . .. :
showing a transgressive maximum of 4 meters above tﬁaﬁl'e first set of terraces, the top of whichites@ to 10

current level at about 5,100 yearsFa 6:e.g. Martin et M size, belongs to the Pleistocene, aged around 120,00

_ ) ] , BP and is associated with the transgression process, tl
al., 1979a Sugwo_ et al., 1985_’ Angulo and Lessa, %%g?mum of which occurred around this time (Bittencourt
Angulo et al. 200Biein etal. 2014; Jesus et al., Zoper et al. 1982). The deposits were probably formed in the final
et al.,, 2018)5ince than according to some authors ShOHL(gée)f the.trans repssive event Igmd sugse uent regression
have occurred small oscillatiadartin and Suguio, 1992) 9 q 9 |
Although details of relative Holocene sea level variabilitfrhe second set of marine terraces is generally located or
along the coast of Brazil haveeb the target of manythe outside of the older terraces. Its top is between 4 and 5
studies, Angulo and Lessa (1997) and Angulo et al. (2008pove sea level inland, falling to less than ihe in
believe that some identified oscillations are due to erromitermost parts, which is a strong evidence that its
determining age. formation occurred during a regressive phase. Samples date
In the late 1970s and early 1980s, a number of stugjdbe radiocarbon method allowed to locate the terraces in
were conducted on the Brazilian co&3taternary, along the Holocene associated with the last Transgression
the Bahia, Sao Paulo and South Rio de Janeiro coast afBittencourt et al. 1982%ea level changes left marked
the coastal plains along the mouth of large rivesords in Brazilian coastal areas (e.g. (e.g. Angulo and Les:
(Bittencourt et al., 1979; Bittencourt et al., 1982; Domingl&%27; Angulo et al. 2006, 2008, 20&#1 et al. 2014psus
et al., 1981, 1982; Dominguez, 1982; Flexor et al., ¥78; 201 Cooperetal.201§.

1,000 cal. yr BP

Fig..6. sea level changes over the last 7,000 years for the Brazilian coast north 28° (solid line and squares) andswdHioé 28° (d
and circles), based on vermetid samples and with outliers removed (Angulo et al., 2006)

3. Materials and methods interference. Four samtis were performed and all were
o made near the border of the Itaguai basin and the
3.1 GPR data acquisition outcropping basement (Fig. 7). k

The GPR equipment used in this work was the RAMAC,Data collection was performed in two days: On May 14,
manufactured by the Swedish company MALA Geosciepog3, the acquisition was made on the AB and EF profiles
applying the reflection or common offset arrangememith the 100 MHz antenna, cowgriapproximately 6,000
Antennas with frequencies of 100 MHz and 50 MHz adeters in total length (Fig. 7). The second acquisition stage
both unshielded. Along with the antennasntaat&ontrol took place on June 25, 2013 in the Base profile, using 10(
unit (UCC) and a notebook were used to execute ghel 50 MHz antennas, and in the Farm profile, using only
acquisition program data. The connections between tilgeantenna of 50 MHz.
Transmitter and Receiver units and the UCC were madpata with 50 MHz antenna wergiced with distance
through fiber optic cables, as metallic wires could prodssgveen reading points ofniketer, distance between

523



Nascimenteet al
Journal of Sedimentary Environments
Published by Unérsidade do Estado do Rio deelro
4 (4): 518539.0ctoberDecember2019

doi: 10.12957/jse.2049382

RESEARCHPAPER
antennas of 03 meters, and sampling interval of §.&br Vvelocities were used between 0.017m/ns and 0.045m/ns
the 100 MHz antenna was also used the distancmete@d. With an increment of 0.01m/ns for data migratibime
between the reading points, but the distance between thasaniiocity 0f0.045m/ns was the one that best attenuated the
was 01 meter and the sampling interval of 1 AdStetermine diffraction effects of the waves, eliminating the hyperboles
the propagation velocity of electromagnetic waves, diffevétitout attenuating the reflector dive.

Google earth B Google earth
< - e

£ V)
4 s

» 2003

Google earth
C ¥ i

Fig. 7- (A-D) Satellite image showing the location of profiles anehitgdieh profile (Google Earth 2013). E. Satellite image showing
the location of the profiles. EF profile in white, Farm profile in yellow, Base profile in orange and AB profile inglnEa(i@n
2013).
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Data processing consists of a set of signal processngng as the base for diurnal correction. A total of 751
techniques applied to digitized data, with the purposenehsurements were obtained across all 04 profiles (Fig. 7)
making them suitable for visual interpretation, producdi®gmoval of time variations of the geomagnetic field and
clearer sections and better temporal resolution of i@nitoring of daytime variation of the geomageitiiovas
subsurface layers. The procgssiata can be basic operformed on a fixed base where a reading was taken ever
advanced and goes through the following steps: data edlilhgeconds in survey lines. The time variation of the field
timezero corrections, dewow filtering, automatic gavas removed by subtracting the diurnal field variations from
control (AGC) applications, migration, bandpass filteriageference field. For the diurnal base on 06/29/2013, the
and time/depth conversion. The program used in progessaierene field value was 23254.82 nT, on 06/30/2013, the
data was REFLEX Win, version 4.5. value was 23296.35 nT, and on 07/07/2013 the value was

Timezero correction aims to adjust the initial recordiag8295.55 nT, corresponding to the first reading at the diurnal
time to the first reflector found so that the first reflectionliase that coincided with the beginning of the measurements
the different strokes is horizontally aligned. Dewow filteraigng the profile.
consists of removing low frequiescrelated to induction  The procesing of ground magnetic data followed an
phenomena or limitations of the dynamic range of #wecution schedule according to Oasis Montaj 7.1 and
instrument. GMSys both fromGeosoft GMSys programin the

Subsequently, an AGC gain is added to the data, agémeration of grids, the MAGM#&Rep filtering, Map
type of gain is appropriate when only one stratigraphic Boals, Grid and Image and Coordinates menus were used.
geometric study is desired since this gain egudtiz In order to investigate the subsurface sedimentary
amplitudes. package layers located in the continental part of the Sepetib:

In practice, when propagated in the geologiBay basin, the qualitative interpretation method was used in
environment, absorption and dispersion effects attentiaite research. This method aims to determine information
the GPR pulse. These effects manifest themselves orahlbet structures and werdround stratigraphy. To
radargram mainly as loss of depth resolution. As a resultdireborate the interpretation, we used information from a
amplitude spectrum decreases and a center frequencybshéole conducted by the company Tecnosolo Ltda.,
occurs towards the lower frequency components, leadiftatong a distance of about 1 km from the profiles, thus
spectrum unbalance. GPR pulse attenuation is niwkping in the geological correlation.
pronounced in high frequency components. Therefore,
spectral balancing corrects the effeot attenuation 4, Results
selectively across frequency bands. )

Migration process is an important step in GPR d&d CF/* Ground-Penetrating Radar
processing as it allows building a more accurate image of tResults of the survey profiles in the study area were
subsurface. However, in general, this step adds noisénahdled in supplementary material (SM) (Appendix-1: SM
then different speed tests skidut performed to obtain theFigs. 16). Through stratigraphy or layer sequence analysis of
best possible result. Bandpass filtering is a spatial filteiGiR sections, 03 basic types of reflection patterns were
is intended to emphasize slanted events (High Pass) aidértfied:
emphasize horizontally stratified events (Low Pass), therebyincoherent or chaotic: This pattern is associated with
enhancing radar view. Finally, the -tlgeth conversion unconsolidated or disaggregated materials.
aims to transform the plotted radargram as a function of Laminate or parallel plane: pattern associated with
time to depth, in order to facilitate the interpretation of tbentinuous horizontal reflectors, related to horizontal or
observed structures. subhorizontal bedrock structuresharacteristic of

sedimentary rocks (Fig. 8).

3.2 Ground Magnetic Surve
g y Description Litology Features

The ground magnetic survey profiles were perforn™ 20l o ooe Fine sendstones R
near the Mazomba mutain cliff, in the inner part of the locally irregular with clays ——————

Sepetiba Bay basin, in the municipality of Itaguai/RJ. , ] 7
magnetic survey was carried out in three field days, o oo @ sl ciaye ercaiaions TR
profiles on 06/29/2013, one profile on 06/30/2013 (th
longest, over 2,500 mgters in length) an@.ﬂ;hpﬂpfile on Fig. 8. Reflector patterns found in radargrams.
the 07/07/2013, covering about 6,500 meters in total. The
device used was the GIRIOverhouser Magnetometer.

The measurements of the total geomagnetic field Hyperboles and diffractions and lateral discontinuities:
component were made with two magnetometers, whelsracteristic pattern of geological discontinuities (faults,
sensitivity is 0.01 nT (10 Tefa), one moving and the othefractures) or burieabjects.
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In the Profile AB1 (100 Mhz) presented in Fig. 9A, twignal ad first derivative maps were generated for each
types of reflectors were delimited. A parallel plane fromdéetion. At this stage, the Base, Farm and EF profiles were
top of the radargram to a depth of 08 meters and anoffrecessed and later modeled.
wavy to chaotic below 08 meters deep. Through the probing
profile, sucheflectors can be correlated with the differedts Geological modeling of profiles

lithologies: yellow reflectors are clay to silt layers, and reg,q modeling performed was made through the
reflectors represents sandy sediments. %?rrected magnetic field maps of each profile, being loaded
[

Profile AB2 (100 Mhz) (Fig. 9B) is the continuation i3f Gensoft GMSys menu. The magnitude used was 23,000
the previous one and, therefore, the same refgptS of r 4ng the deciination 623 degrees. According to the

the previous profile were identified and delimited. A pargliglature. the rock bodies due to the @semf generation

plane from the top of the radargram to a depth of 08 Melers jire the magnetic susceptibility and geological evolution
and another undulating but less chaotic below a depth Cﬁq d P 4 g g

Th ) : f the AB1 profil e rock varies according to the grain size, temperature,
meters. The same Interpretation of the protile caryiA may be more or less intense influencing the extraction

consdlered in this case, that is, the yellow reflectors aressliformation from the rock on magnetic maps.
layers, and the red reflectors are related to sandy sedimen/§§rocky baly more magnetic than the surrounding rock

The Base Profile, obtained with a 50 MHz antenna (Ejgits a high intensianomaly on the map. In addition, the
9C), presented a predominantly chaotic to wavy refle&gﬂ'

th of the body influences the intensity of the magnetic
pattern from OZneters deep. Plaparallel reflectors weregjona| (Dobrin and Savit, 1988). Based on these statement:

also observed up to 02 meters deep. Correlating thesenodeling was performed throwghintuitive process,
reflectors with the probing profile can be said that in yel sting the observed and calculated curves, bringing then

are clay and silt layers, and in red are also sandy sedi ose as possibled creating rock lavers aenerating the
The Base profile obtained withG0 MHz antenna (Fig. 1,qdels. P g Yers ¢ g

9D), presented a predominantly wavy reflector pattern fromy, e modeling of the profiles are presented 03 types of
06 meters deep. Plaparallel reflectors were also observegys in addition to a layer of surface sediment. In Base (Fig.
abov_e 06 meters deep. C_orrelatlr_1g these reflectors with § and EF profiles (Fig. 10B), strong anomalies were
probing profile can be said that in yellow are cthgitin psered at the beginning and end of the sections,
layers, and in red, sediment layers such as gravel and esting the presencentfusive dikes along them. The

The EF profile 9 (Fig. 9E), with 100 MHz antenngary profile (Fig. 11) did not present large magnetic
presented a general pattern of predominantly flat parallelagg, 5 jies.

less chaotic reflectors up to 11 meters deep. Undulating

_reflectors are obsved below 11_ meters de_ep. The reflect@rsyiscyssion

in yellow are clay layers, and in red, sediment layers such as

gravel and sand. Sea level oscillations cause disturbances in the
Sediment layers such as gravel and sand in the égyiibrium profile of the coastal zor@gru(n 1962)

profile, with a 50 MHz antenna (Fig. 9F), presented a pat@@aard and Sgrensen, 2012). The né&adgncy is to

of both flatparakl and wavy to chaotic reflectors. It #turn to equilibrium by migrating this profile along this

observed in detail to the left of the profile the existencdransitional area. In general, coastal barriers are related t

hyperboles suggesting the presence of buried tuls@gsgressive sea level (Dominguez et al.,H&82¢t al.,

Correlating the other reflectors with the probing profile it car?8d4) On the other hand, marine sandy spits are formed

said that in yellow are claysiléhyers, up to about 6 meters dedplring coastal progradation, related to rivers sediment

and in red, sediment layers such as gravel and sand. supply or relative to sea level drop (Barusseau et al., 199¢
Certain et al., 2005a).

_ Several sections along the coast of Rio de Janeiro Stat

4.2 Results of Ground Magnetic Survey have formations that testify the occurrence of sea level

The magnetic otranspar easdllgtiéns (Suguiotethak, 1985 daimedeim Sepetiba ragior
Sepetiba Bay Basin allows associating the magsetic as: the Marambaia sand spit; transverse sand:
anomalies with theabement geometry. Magnetic anomal&gglomeration along the southwest bank of the Guandu river
result from the quantity and spatial distribution tsfrmed by coastal drift; the system of extensive transgressive
ferrimagnetic minerals in rocks, such as magnetite, hentatitéers between Aregdos Reis and Itaguai that evolved
and pyrrhotite, that are strongly magnetized when subjdeted the drowning ofoastal dunes and sandy beaches
to the external magnetic field. Therefo athalysis of the ~ Note that in the 50 MHz Antenna Base profile data, the
results obtained in this work took into account tlebaotic layers are shallower from 4 meters deep and, in the
distribution of survey points, which, due to accdsarm profile data, the progradant features detecth
restrictions, is irregular in some profiles. After correctiomofthward reflector direction, suggest an association with a
the magnetic field, the corrected magnetic field, analypicgradation event, possibly during the Holocene (Fig. 12).
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The sediment packages identified with the GPR recapda,c k age d e p o s i-3tbekgt Bf evihere ethe n
have similar characteristics to that described by Borge$arathiniferal abundance and assemblages composition,
Nittrouer (2015, 2016), in Sepetiba Bay, suggesting a sindiaate that the study site located near the Santa Cruz
origin and a continuity from current marine to continentddermoelectric Power Plant was a shallow marine
settings. They shiou represent sedimentary processesvironment, du¢o the MidHolocene relative stéavel
during different sdavel stages. Whereas the top unitighstands.
composed |-graingdesedimendsf map repeesents

%;ﬁmnesg:jsirﬂ\e/ﬁt;?:n h%hengarfgngglggm\l\l’;:}t assoc'ﬁf[e%rofiles, the modeling showed the presence of magnetic
: y epagse anlomalies probably represented by volcanic rocks, intruded

a lower sebevel stage, characterized by terrest{ the granitic basement rocks ifbten and Machado

sedimentation. That authors obtained by radi_ocarbon 9 ). The presence of these mafic dykes may indicate thz
from a sample collected just below the discontinuity sur ice )
r

) ) ; e erosion of basement rocks occurred in heterogeneous ol
Sf 62??};,[4(?0“02;' bThIfsinaegergirr?;/:jdiZdtlimir?tznxls?r;l Kgile area. The values of the magnetic curve errors are
PP P y 9 : i% ciated with factors considered in the modeling, among

In addition to these features, in the basement of the EF

that the top of the sandy strata in the study area is correjg the presence of remnant magnetization, the presence

with this stratﬁgraphic l_)oundary, it is_possible to deduce If'%tpikes around the acquisition area and the presence o
the coarsgrained sediments found in the study area w

accumulated before the Hodme maximum sea level an\ZﬁSﬁzanlc rocks above the sedimentary section.

the flnegralned_ strata to sedlm_ents related to the Mé(.jConclusion

Holocene maximum transgression at about 5,000 years.

Tentatively, using the data obtained in this work theThe integration of geological survey and geophysical date
maximum flooding area was mapped according to previdagined by GPR allowtmlinterpret and delimit subsurface
consideratins (Fig. 12). Maio (1985) and Pereira at al. (20#y®rs of Sepetiba Bay Basin. In all the analyzed sections th
noticed the presence several beach ridges High, at most superficial layers of the radargrams (up to about 8
Sepetiba coastal plain, which are evidence of the maximatars and with 100 MHz antenna) showed sedimentation
sealevel high in the Holocene transgression of Sepeiilith clay and silty material, indicatinge@&sociated with
region. Alves Martins et al02R), also found a sedimena depositional calm environment probably related to the
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Mid-Holocene relative s&vel rise In contrast, the The results of this work also evidence the presence of
profounder layers, deeper than 8 meters, presentafic dykes intruded in granite basement rocks, which
characteristics of a more energetic sedimentaiiaicate the influence of tectonic processes on the basemen
environment. These sedirtaey packages should be relatedcks which should hawentributed to model the basin
to changes in séavel rise. geometry.

4700w 43°400°W

22°40'0"S

22°50'0"S

23°0'0"s

4700w 43°50'0°W 43°400°W

Fig. 2. Geological map of ltaguai area showing Sepetiba Bay. Oceanic transgression limit is presented in blue coloraczvering |:
including the sediments here studied.
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Appendix 1

Profile AB1- 100 Mhz

1. PROFILE_D041_A1.RD3 / iaces: 1197 / samples: 1007
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SM-Fig. 1.(A) Radargram of the AB1 profile before processing. (B) Radargram of the interpreted AB1 profile.
Yellow lines (flaparallel lamination) and red lines (wavy to chaotic stratifications).
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Profile AB2- 100 Mhz
1. PROFILE_0042_A1 RD3 / tiaces: 362/ samles: 1008
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SM-Fig. 2. (A) Radargram of B2 profile before processing. (B) Radargram of the interpreted AB2 profile. Yellow-jpaeall¢flat
lamination) and red lines (wavy to chaotic stratifications).
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RESEARCHPAPER

Base Profile 50 Mhz

1. PROFILE_0006_A1.RD3 / biaces: 1361 / samples: 188
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1. PROFILE_0006_A1.RD3/ traces: 1361 / samples: 202
DISTANCE [VETER]
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SM-Fig. 3. (A) Radar of Base 50 Mligrofile before processing. (B) Radargram of the Base 50 profile interpreted. Yellow lines (fl
parallel lamination) and red lines (wavy to chaotic stratifications).
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RESEARCHPAPER
Base Profile 100 MHz.
1. PROFILE_0004_A1.RD3 / hiaces: 1810 / samples: 1173
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1. PROFILE_0004_A1.RD3 / iaces; 1810 / samples: 1224
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SM-Fig. 4. (A) Radar of the 100 MHRase Profile before processing. (B) Radargram of the Base 100 profile interpreted. Yellow |i
(flatparallel lamination) and red lines (wavy to chaotic stratifications).
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RESEARCHPAPER
EF Profile- 100 MHz.

SM-Fig. 5. (A) Radar of the EEEO0 MHz profile before processing. (B) Radargram of the interpreted EF 100 profile. Yellow lines (fl
parallel lamination) and red lines (wavy to chaotic stratifications).

Farm Profile 50 MHz.

538



