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Estilos de preenchimento de bacias sedimentares

- Controles na arquitetura de posicional de grande escala:
- Aporte sedimentar
- Espaco de acomodacao
Subsidéncia

Eustasia
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GSA0307 Aporte X Espaco de
acomodacao
Aprofundidade da bacia (espessura da lamina d dqua)controla o5 sistem as

deposicionaise ¢ determinada pelo espaco entre o preenchimento sedimentar
e 0 nleldomar

Ty

I Profundidade da Bacia em T0

> Volume de sedimento depositado em T0

Se o volume de sedimentoque chega a bacia porintevalode tempo for
menorque o espacodeacomodacaogerado,abaciaficamasprofunda
(Retrogradacao).

Profundidade da Bacia em Tl

Volume de sedimento depositado em Tl
(< queoespacogeradoem T1)

— Volume de sedimento depositado em T0

Seo volumede sedimentoformaiorque o espaco gerado,a bacia fica
maisrasa (Progradacao).

= Profyndid ade da Bacia em Tl

Volume de sedimento depositado em Tl
(> que oespacogeradoem Tl
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— Volume de sedimento depositado em T0
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Aporte X Espaco de acomodacao

- O conceito de nivel de base
- Transgressao — regressao X mar alto - mar baixo

- Espaco de acomodacdo: variacOoes do nivel de base + taxa de
subsidéncia.

- Relacoes entre TAXAS e ndo entre picos.

- Padroes de empilhamento em funcdo do equilibrio entre aporte
sedimentar e espaco de acomodacao.

Sequéncias Deposicionais,Tratos de Sistemas
e Superficies com Significado Cronolégico



GEOCIENCIAS

Estratigrafia
GSA0307

Fatores que controlam o aporte sedimentar:

- Regime hidrologico e alteracao de areas-fonte — clima global e local.
- Tectonica local — elevacdo de areas-fonte

- Feicoes geograficas locais — geometria e area da bacia, topografia dos
limites — area de drenagem.

- Elevacdo média dos continentes.
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Fatores fisiograficos locais

Transfer zone drainage

Reversed drainage and wind gap ( Footwall scarp drainage

due to backtillting of footwall Foitint-dashad ne

Hangingwall drainage

Antecedent drainage maintaining
position and cutting through
uplifting footwall
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Fatores que controlam a Eustasia

Table 9.1. Rates and magnitudes of processes affecting sea-level

GEOCIENCIAS

decoupling

Process Region affected  Type of result Rate Duration Total possible
(m/ka) (m.y.) change (m)

Eustatic process

Age distribution of Global Eustasy 0.001 100+ 100

earth’s oceanic crust

Sea-floor ridge volume Global Eustasy 0.002-0.01 50-100 300

changes

Density changes asso- Global Eustasy 1 0.05 50

ciated with intraplate

stress

Continental ice forma- Global Eustatic fall 1.5 0.1 150

tion

Continental ice melting Global Eustatic rise 4-10 0.02-0.04 80-400

Marine ice-sheet Global Eustatic rise 30-50 0.002 6-10
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Subsidéncia

Bacias de subsidéncia térmica

- Taxa de subsidéncia declinante
- Grande influéncia relativa da eustasia
- Controle de clima e elevacao de areas-fonte regionais.

- Geometria em plataforma — talude — sopé: Clinoformas.
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Bacias de subsidéncia mecanica

- Alta taxa de subsidéncia

- Menor influéncia relativa da eustasia

- Controle tectonico na distribuicao da granulcao
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IMMEDIATE POST-RIFT:
Discontinuous parallel reflectors,
with possible progradational and
aggradational reflectors close to the
footwall. Compaction syncline over
the basement footwall cut-off point

GEOCIENCIAS

LATE POST-RIFT:
Continuous parallel reflectors, less
compaction induced deformation.

Strong onlap and burial

RIFT INITIATION:

Perfect wedge shapes to reflector
packages, minor onlap onto the
hangingwall, discontinuous
hummocky internally. Possible
progradation (real or apparent), no
evidence of important footwall
derived sediments.

RIFT CLIMAX:

Chaotic zone close to the footwall
scarp; aggradation and downlap if
resolution is good enough.
Divergence of basinal equivalents.
Lozenge shapes or low -angle
downlaps on the hangingwall dip-
slope if preserved. Minor onlap at

top of hangingwall slope.
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Bacias de subsidencia flexural

- Picos com alta taxa de subsidéncia
- Interacao eustasia subsidéncia

- Controle tectonico na distribuicao da granulcao
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-of foreland basin stratigraphic
- pattern of onlap onto foreland
plate. x, to x, show the successive
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FIGURE 3.19 Concepts of transgression, normal regression, and forced regression, as defined by the inter-
play between base-level changes and sedimentation. The top sine curve shows the magnitude of base-level
changes through time. The thicker portions on this curve indicate early and late stages of base-level rise, when
the rates of base-level rise (increasing from zero and decreasing to zero, respectively) are outpaced by
sedimentation rates. The sine curve below shows the rates of base-level changes. Note that the rates of base-level
change are zero at the end of base-level rise and base-level fall stages (the change from rise to fall and from
fall to rise requires the motion to cease). The rates of base-level change are the highest at the inflection points
on the top curve. Transgressions occur when the rates of base-level rise outpace the sedimentation rates.
For simplicity, the sedimentation rates are kept constant during the cycle of base-level shifts. The reference
base-level curve is shown as a symmetrical sine curve for simplicity, but no inference is made that this should
be the case in the geological record. In fact, asymmetrical shapes are more likely, as a function of particular
circumstances in each case study (e.g., glacio-eustatic cycles are strongly asymmetrical, as ice melts quicker
than it builds up), but this does not change the fundamental principles illustrated in this diagram.
Abbreviations: FR—forced regression; NE—normal regression.
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Superficies limitantes principais

- Limite de seqiiéncias deposicionais: superficie erosiva e correlatos laterais
- Superficie transgressiva
- Superficie de inundacdo maxima: sup. condensada, hard ground, firm ground

- Geometrias e padroes de treminacao de refletores sismicos
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Base level Events Surfaces

FIGURE 4.7 Timing of sequence
stratigraphic surfaces relative to the
main events of the base-level cycle
(modified from Catuneanu et al., 1998b,
and Embry and Catuneanu, 2002).
(-A)—negative accommodation. Each
of these seven surfaces of sequence

&

———————————— - Onset of forced regression -1 4+— Basal surface of forced regression®=
VR e e End of transgression ----1*— Maximum flooding surface
Transgressive ravinement surfaces

is, Tratos de Sistemas

stratigraphy can serve, at leastin part, o | Ng- - End of regression ----- ' 4— Maximum regressive surface
as systems tract boundaries. The _ . _—
P . s = & |l FET -- End of forced regression --|,4— Correlative conformity
transgressive ravinement surfaces T

include a pair of wave- and tidal- Subaerial unconformity
ravinement surfaces, which are often <L and

superimposed, especially in open
shoreline settings. In river-mouth
settings, the two transgressive ravine-
ment surfaces may be separated by
estuary-mouth complex deposits. < > * sensu Hunt and Tucker (1992)

Rise Fall *= = porrelative conformity sensu Posamentier et al. (1988)
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Padroes de terminacdo de refletores

GEOMETEICAL RELATIONSHIPS DISPLAYED BY SEISMIC REFETI_OS

Veeken, P.C.H . 2007. SEISMIC STRATIGRAPHY, BASIN ANALYSIS AND RESERVOIR CHARACTERISATION.
HANDBOOK OF GEOPHYSICAL EXPLORATION SEISMIC EXPLORATION VOLUME 37. Elsevier. 509 pp.

Sequéncias Deposicionais,Tratos de Sistemas
e Superficies com Significado Cronoldgico



GEOCIENCIAS

TWT in seconds TWT in seconds

) unm.. LT kv ML A )

s s

o, R A
1Y & f-.dwmw

hated 4
&3 ..u:n».... .wum

.
S

TR
R

e

T —

3 g
.‘.._.u. ﬂwua e f 18- _ﬂm ﬁm
= i A s e A

1a

igraf

0d1bgjouol) opeduiubls wod saiadng 9
SeWw3sIS 9p sojed] ‘sieuoidisodaq selnugnbas

Estrat
GSA0307



GEOCIENCIAS

Cstratigrefia
GSA030T
A 1.0
_|
£ S :
=
U o | 20 3
e
p) 8 &
()] 3.0
< 2
8 Q
3
Co
= o
A=
oc C
C -9 e e
9 0] S Atlantic Ocean
U
2 E :
a O
UV W g
o9 =
n M
ST
O @ T
= e
N g) Downlap
)

Sequ



Estratigrafia
GSA0307

Tratos de Sistemas

o
©
c
o
O

Depos

éncias

Sequ

————— . e rf P

Y g SCTTENETE

» < ) e N i .w
-ﬂmﬁWawmmMm-- s

ol maas b

Concordance with subtle indications for sediment bypass

SpuU02as Ul | M1

SpUo2as Ul 1M1

SpU028S Ul 1M1

GEOCIENCIAS



I

. .Inu !"” “””Hlu i

hwuv"'”:::'::umuul

A

»mlll"»lnm

m”lllm:“m. m}ﬁF”'",,,H""mmnu ,»m»n 2
i

.............

_,u" ) il "MWW:"--““ ",
Mnu“llil wmﬁ;w s s e

um‘n

”ﬂﬂfﬁ"me

H .»»»" |"f

|
lﬂl-#rr""'||"”"Wf nmmf....‘
‘m i ¢ % u”wv4= ity
I 3 ..n = 4
e mn' ml e "“Hm Ilﬂ»u" |M I,iﬂ e ““IMN Al
,..,»;,.‘.F IWM W e ,,..L"]M*’&m u f

WW'

) “u "mullll" ‘

I I M) l‘ HI """'R'H ""f!!'!f.‘f'!....}.x.... i

) | i Wl
g wlﬂfﬁfﬁﬂw“"’" »w"mu

" .‘#l!!?'* ”x"
\” ) f "rm‘

Hiim e

(it fith ”"I
5WMWWWWWWMWW

me

[l ; I )AL
Irﬂmmmnmmw

I

s

,L l!!!lll

) nnmm»

......

et iiian oot
.u . 1‘“W'

wﬂ-;;wr!ﬁ! ae
Wﬁ“--*"

, T
iy erhiiiy L)
il oI cttects
11 ! §
Tt l”' oty
‘”.M- ML
il i n" ,.l t
as WY aas H

: _-. (i , .; 3 ,uhw» :
i ! MI "mi I”'...mel“" “",,,,.a :
e o]

T L
s e

ll' W " n
) nﬂ "' ‘

w;h ) )

im' “ [lla}* IJ}! i

it ‘;: ”}W' .

«1 WMmmemmmu
i

« nﬁ»n it

st »»m"

T i
i L 1l !‘Il»f Il
I W Mw . ;;:mt:ni |:I :b '"mt nng;

| p -”‘(;‘-- h ; el » I”’" - " . W ‘
.flf"“- L) ulmm o) . “" T
l ] m | i 1] w;,;“iﬁv "'
W) el Min !,,, "'mﬂ : [HHiedee

el r;)*',. - ‘ N.I"

p! ll \WI 4
it

NNE

S
| f

(SEE FIGURE'I3
FOR LOCATION)

LINE:F4 H
W ilmml i rmuunw;“ "“""’%’FHW’
« ] ”lrl ,H[}mﬂ) i ml"“"“!hmm it l”'l!)” mlll" J) IIEEH"

’ :rrm}
I l

““ﬂwmw

e

.»Im'tg;imm 5! ﬂrlwrfﬁ’fulguq hll [l'”milﬂ%ﬂdww '.;' e

WL

o

i i_'; i T i:"' ‘»,Fﬁ
; ..W'

;:«*':wi
il amh b
it

— e
uollll m; .

| . n)?* w, . i T
‘ "'»»-” e .
= m" Mttmgllw::"' "Hn {aﬂ( =, el
JMmmmW Ty
1‘!31" .'mlq ooi L P -,:‘ﬂf W
:"Ffmmnwﬁm;,;,, i

I"'I i |||

}I ”"p

il I '-- W r\ ) 1l i
FI f .*ﬁﬂ..l!'..w'u. ::ﬁ:iig;;“l.. H"’"

!l'm’m

""|I'
m i
T

(G /
s H

" Wh “QWW'WWﬂM",M*' pﬂEW”‘wﬂﬂ"”””nﬁh*”“’ﬁ;»..
Sl -%;,a P i i S CRMREGR

Wy ™ (e
,‘.a

KILOMETERS




T

M 1)
W HH u:u‘I\HHm: H\\ i ‘HF IR
[T
|-4mun»L.uwuu;’m‘HL-

[ psasiist m 1HH

(SEE FIGURE
13 .
‘ ! i Ll II

E H H M.“dimwn.m d “mmwnm‘;‘m_ rrmmw?

ihllH\\llllllnlilli»ﬂilhluH]m““mm;_l: it
r...mu,._ I

i ..iliullllumw [l

AT

TR
hAbbREH

ni»hntl»u"nnuuw-m--un

i IW'IIP' 1
mmm e,

st

TR b
Hrr'mﬂnmm mm
)k LG

'Hh m
i .umlumllml il

nwm!!uum-

W""”‘Mﬂ-—-

wu»,.mm B T
H L

; Wi
- il W .--Mﬂ, ‘mmm
o _-m-—‘ .

..mw
nmml”‘

s e s I i
'M-v-iw;w A i
’""'”Iu u;.ml‘

"'Wti\l"

-w Wi I Tl

'h'w[ﬂ"‘l""["

Mtnﬁl
|

W
uulmh

Ll
2 .ﬂ‘

i
1 \Hbllq
:ﬁ:aﬂ i

e
]
g I w\....“,
I 'ﬂ- 1
l ‘nu hl"" e o f:
[fh AT il
Nﬁ"-“'"MI”Hu::"""""":m::m 7
i1 M” gttt
. il w" lmM
" n»“""”’ M
i Z
‘nmi"' i 0”1('“
ettt glr
WL l i
. ] :nll

II""WW ”'l»»-u
Ottt e 1 'W'W""'”""lﬂmw" .
it ot f

u., A ..,w
* ' I,.-w‘ ‘h
i ww i
.nll ‘|III .»,uwum.,..., h%; A g
WU, |! ) ”mwl'l
,zw,wr' ;
m " I* '

- Huw L
mwl ! " ,:at' ndi '
o ‘

Wmﬁ =
'm‘..‘“‘:"_, ;;ﬁl}""”miw" m}fﬂhwﬂ“ » |
}Hwﬁ:h“”&% M ‘ I it "‘-;l T Mr i[ it ™ . E;
o o et g i
ol »u-mr.w":fff" .n[WM"m \ . . Jv"‘fr gl o ".'.ml i 'ﬂ il nh..mv"'hu
h] -ﬂ:‘ﬂ:!:”ﬁ{»[ll ‘wmn"») M : ! ? ,,..»Il W“WMI ! nw | N M ", i th b’lqu‘ 'w ﬂl'l'n b i
W T i it Wy 5 i il ...-m i | | y Wil | h ‘ : ‘ /! I" W‘::I’
G |p_uw_',_.f“'__ml| e - : . ..-» m _MW im,m ! ';Fu:’m ""ﬂ:@"'lhl wlml.uwf:,,ﬁas. MM. i ...,,,;;.W HLW m,. ML H an»"'m le'n&,.ll
L) S . ol “ i ! T '-M“ t‘w’ Y W) P Ll
WRC ,m1 !M"m ’l"‘ A»" W g w .‘ -,|w"“' k() " hh "’:'m:‘ ::mr o }
"'I» Nm._ Hi»»? I!l'”l»" P;]‘Wmﬁ ' il l.‘ I-‘*% | !:;Iaw ';'ulw';”'r
) Imh i h g iy I
P n» MWWW‘W”‘“ ...,,mw “‘%M‘ Mm.d"
o '" 'k W" m A :u m;l al
: o .n"

o 2
KILOMETE I 1 r ; : St

— RS 'ZTW'"";,"*W[‘WW '”WMJ"IW g "‘hﬂm‘"n m.‘ 0 ;. "m" a

el i l%ﬂ‘ i »l‘! wmm 'IM J. M».,W” -!‘L::I|IQ' ”]..s,, . it

o e mﬂmﬂ W ,u'h\"lﬂl IWMM“"Y ”‘;r. o h "&Mnm ’, it (8

0 ST T T ot

L]

~ .



Padroes de preenchimento — tratos de sistemas deposicionais

Trato de Mar Baixo

Relative Sealevel Fall
Valley Incision

Interfluve Erosion

Bypass to Downslope Fan

.....

.....

High Sea Lev  Low Sea Lev



Padroes de preenchimento — tratos de sistemas deposicionais

Trato de Mar Baixo 11

Shale

Gravel

Graded Beds
Sea Level Position

Relative Sea level 5till Stand
Estuarine incised valley fill from eroding interior
Lowstand fan deprived of sediment stops forming
Sediment bypassing incised valley, transported by
longshare drift, and downslope as coastal sediments
over-steepen

Onlapping of shelf margin slope




Trato de Mar Baixo
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Padroes de preenchimento — tratos de sistemas deposicionais
Trato Transgressivo

Relative Sealevel Transgression
Earlier Shore Reworked to Form Barrier Islands, Lagoons
Bay Head Deltas, "Ravinement” & Transgressive Surface

High Sea Lev Low Sea Lev
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Padroes de preenchimento — tratos de sistemas deposicionais

Trato de Mar Alto

Relative Sealevel Highstand

Fluvial Systems Source Prograding Regressive Shore
Migrating Deltas Feed Longshore Drift Forming
Linear Parallel Beach (Chenier) Ridges & Swales

No Back Barrier Lagoons

.....

Gravel
Graded Beds
Sea Level Position




Padroes de preenchimento — tratos de sistemas deposicionais

Trato de Mar Alto

Small Relative Sealevel Fall
Short Forced Regression

Shale

Gravel
Graded Beds
Sea Level Position
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o Diagramas cronoestratigraficos (de Wheler)
Estratigrafia

GSA0307 Sequéncia 1 - Trato de Mar Alio
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Nivel de Base

4
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Subsidéncia —

Sequéncias Deposicionais,Tratos de Sistemas
e Superficies com Significado Cronoldgico

Trato de Mar Alto
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GSA0307 Sequéncia 1 - Trato de Mar Alio
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Estratigrafia

GSA0307 Seqguéncia 1 - Cunha de regressdo forcada
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Estratigrafia

GSA0307 Limite de Sequéncias tipo 1
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Estratigrafia

GSA0307 Seqguéncia 2 - Trato de Mar Baixo
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GSA0307 Sequéncia 2 - Superficie Transgressiva
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P¥Stribuicdo dos sistemas deposicionais no modelo de seqiiéncias:

- Colunas estratigraficas no sopé-talude: TMB (turbiditos) de varias seqiiéncias
separados por intervalos condensados (ST e SIM amalgamadas). LS ndo erosivo
(base dos turbiditos).

- Colunas na margem da plataforma: deltas de TMB preenchimento de vales incisos
no fim do TMB e no TT, deltas de TMA. LS erosivo ou nao.

- Colunas de plataforma: TMB ausente fora de vales incisos profundos. LS erosivo
amalgamado a ST. Ciclos transgressivo-regressivos (TT e TMA),

- Colunas de areas continentais: LS erosivo de dificil reconhecimento em dedsitos
fluviais (s6 por paleossolos). Dificil distincao entre TMB (vales profundos) e TT
(também fluvial). Superficie transgressiva marcada por aumento de depositos de
planicies aluviais.
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FIGURE 4.6 Sequences, systems tracts, and stratigraphic surfaces defined in relation to the base-level and
the transgressive-regressive curves (modified from Catuneanu ef al,, 1998b). Abbreviations: SU—subaerial
unconformity; c.c.—correlative conformity (sensu Hunt and Tucker, 1992); BSFR—basal surface of forced
regression (= correlative conformity sensu Posamentier ef al,, 1988); MRS—maximum regressive surface;
MFS—maximum flooding surface; R—transgressive wave-ravinement surface; [V—incised valley; (A)—posi-
tive accommodation (base-level rise); NR—normal regression; FR—forced regression; LST—lowstand
systems tract (sensu Hunt and Tucker, 1992); TST—transgressive systems tract; HST—highstand systems tract;
FSS5T—falling-stage systems tract; RST—regressive systems tract; DS—depositional sequence; G5—genetic
stratigraphic sequence; TR—transgressive—regressive sequence.
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Escalas das Seqtiéncias (Vail et al. 1977)
1% ordem — Dezenas a centenas de Ma

2° ordem — 10 a 18 Ma

3" ordem — 1 a 10 Ma

4% e 5% ordens — Dezenas a centenas de Ka

- Controles na origem
- Caracteristicas de cada ordem

- Arbitrariedade da hierarquizacao
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