Sedimentos e rochas sedimentares

SEDIMENTARY ROCKS
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Sedimentos autoctones
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Sedimentos biogenicos
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Sedimentos biogenicos
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Sedimentos ortoquimicos
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Sedimentos aloctones
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Sedimentos alobioquimicos

Radiolarian recovered
from marine
sediment example of a siliceous

sample test used in .
paleo-oceanographic
research

Villiam Ruddiman
Ruddiman (1985) Climate

dies in Ocean Cores, in Palzoclimete L
:sis and Medclling, ©d. Alan D. Hect, John Wiley
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Sedimentos vulcanoclasticos

100 microns



 GEOCIENCIAS

Sedimentos terrigenos
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Quais os critérios utilizados para descrever o0s
sedimentos terrigenos?



GEOCIENCIAS

Mineralogia e textura
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Principais componentes

Silicatos
Quartzo™
Feldspato™

Minerais pesados (zircao, turmalina, estaurolita,
anfibolios, piroxénios, ...)

Argilominerais (caulinita, esmectita, ilita, clorita...)*

Fragmentos de rocha

Oxidos (hematita, rutilo, magnetita, etc.)



GEOCIENCIAS

O que determina a mineralogia
dos sedimentos terrigenos?



GEOCIENCIAS




w
=
O
=

=
@)
@)
LU
)




GEOCIENCIAS

303

' Sample number |




GEOCIENCIAS




GEOCIENCIAS

Fontes Metmorficas

5 cm
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Fontes vulcanicas

0.3 mm



Arenito

0.3 mm
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Solubilidade de silica e alumina
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Stability of Common Minerals
Linder Weathering

Stability of Rate of
Minerals Weathering
Most stable Slowest

Iron oxides (hematite)

Aluminum hydroxides
{gibbsite}

Quartz

Clay minerals

Muscovite mica

Potassium leldspar
{orthoclase)

Biotite mica

Sodium-rich feldspar
{albite)

Amphiboles

Pyroxene

Calcium-rich feldspar
{anorthite)

Olivine

Calcite

Halite Y

Least stable Fastest
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Some Common Minerals
of lgneous, Sedimentary,
and Metamorphic Rocks

Igneous Sedimentary Metamorphic
Rocks Rocks Rocks
Quartz* Quartz* Quartz™®
Feldspar® Clay minerals™® Feldspar™
Mica* Feldspar* Mica*
Pyroxene® Calcite Garnet®
Amphibole® Dolomite Pyroxene®
Olivine* Gypsum Staurolite®
Halite Kyanite®

Asterisks indicate that a mineral is a silicate.




Table 2.3 Relative rates of dissolution of various minerals
in laboratory experiments at pH 5 far from equilibrium.
(From Drever & Clow, 1995, and sources cited therein; see
also Sverdrup & Warfvinge, 1995, table 20.)

Mineral Rate/rate for albite
Quartz 0.02
Muscovite (mica) 0.22
Biotite (mica) 0.6
Microcline (K-feldspar) 0.6
Sanidine (K-feldspar) 2

Albite (Na-plagioclase) 1
Bytownite (Na/Ca-plagioclase) 15
Enstatite (orthopyroxene) 57
Diopside (clinopyroxene) 85
Forsterite (Mg-olivine) 250
Dolomite 360 000
Calcite 6000 000
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O que é textura?
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Granulacao

Intervalo

granulométrico Classificacéio nominal

(mm)

~ Proposigdo original (inglés) Tradugdo usual (portugués)

> 256 GRAVEL Boulder CASCALHO Matac@o
256-64 Cobble (ou balastro Bloco ou calhau
64-4,0 Pebble em Portugal) Seixo

4,0-2,0 Granule | _ Granulo

2,0-1,0 SAND ~ Verycoarse sand | - AREIA  Areia muito grossa
1,0-0,50 Coorsé-_sdhd'-"_ . . o . Areia grossa
0,50-0,250 Medium s_cs.n'éi . Areia média
0,250-0,125 Fnesand Areia fina
0,125-0,062 - VQW fi,rié-.sor-id o o Areia muito fina
0,062-0,031 SILT Coarse silt SILTE Silte grosso
0,031-0,016 Medium silt Silte médio
0,016-0,008 Fine silt Silte fino
0,008-0,004 Very fine silt Silte muito fino
<0,004 CLAY Clay ARGILA Argila



Granulacao de
sedimentos

U.S. standard

Phi (4)

sieve mesh Millimeters units Wentworth size class
4096 -12
1024 -10 Boulder
256 256 -8
64 64 —6 Cobble
n
% 16 —4 Pebble
S 5 4 4 =2
6 3.36 —=1:75
7 2.83 =15 Granule
8 2.38 -1.25
10 2.00 2 -1.0
12 1.68 .75
14 1.41 —0.5 Very coarse sand
16 1.19 —0.25
18 1.00 1 0.0
20 0.84 0.25
25 0.71 0.5 Coarse sand
30 0.59 0.75
35 0.50 14 1.0
A 40 0.42 1.25
Z 45 0.35 1.5 Medium sand
= 50 0.30 1.75
60 0.25 A 2.0
70 0.210 225
80 0.177 2.5 Fine sand
100 0.149 2.75
120 0.125 A 3.0
140 0.105 3.25
170 0.088 3.5 Very fine sand
200 0.074 3.75
230 0.0625 Ve 40
270 0.053 4.25
325 0.044 4.5 Coarse silt
0.037 4.75
H 1
| 0.031 o 5.0
o 0.0156 L 6.0 Medium silt
a 0.0078 Y12 7.0 Fine silt
2 0.0039 1 /156 8.0 Very fine silt
2 0.0020 9.0
0.00098 10.0 Clay
é 0.00049 11.0
— 0.00024 12.0
v 0.00012 13.0
0.00006 14.0




36 Chapter 2 / Transport and Deposition of Siliciclastic Sediment

Laminated

Traction structures
{cross-beds, ripples,
lamina) common

Generally well bedded,
with bed thickness
ranging from centimeters
to meters

Grain-size ranges from
clay to gravel

Figure 2.5 . = T AT AT S:;;gﬂgrilf;dml;ﬁ'e L
A. Photograph of well- " A Sandstone SN it rieionsy ittt orno veitical
bedded fluid-flow de- L3 = B SR e, size sorting

posits, Miocene, Blacklock
Point, southern Oregon
coast.

B. Schematic representa-
tion of typical characteris-
tics of fluid-flow deposits.

= M dsto‘ ne

Boggs, 2006



Figure 4.4

Diagram illustrating the ter-
minology of bedsets. [From
Collinson, ). D., and D. B.
Thompson, 1982, Sedimen-
tary structures: George Allen
& Unwin, London, Fig. 2.2,

p-8.]

Estruturas sedimentares em se¢dao colunar

Grain  Structure and Individual bed |, Types of Bedding type
size features fimits groups of
beds (cosets
or bedsels)
PR ECEEGE i e
gravel layers or strata ._-;“@".,“‘:.’.,‘ffe“,“f.} simple simple layered gravel
sand [bedding planes and l-e e o o e e e o e e ———— -
bounding surfaces = X > 1711 : I.':,':"_'J _____
layers and laminae — =T 7T% ¢ - - sy ] simpie plane laminated sand
rerosional bounding . —prssser T T I
lsurfaces [oross A SSSARNEARNRST T T e s s e m s =
ed larminae = e o simple simple cross-bedded or
cross-bDeds : . i i .
| cross - bm e cross-laminated {ripple-bedded)
strata ™ loseUTSl ey | S —
nonerosionzal : ~=——===1{composite | interbedded y fining
bounding surfaces - =ZZ=ZZ= sand/mud I upwards
——————— |
sand— s — — — = — — T
silty mud —=====d composite | lenticular bedded | fining
T sand : upwards
_ . 1 simple | laminated coarsening
silt = mud laminae - ! : upwards
L] 1
| ]

coarsening upwards of several hegSets

increasing
grain size,
mud--gravel



Esfericidade e arredondamento

Iincreasing roundness

»
&

0

&

increasing sphericity - Selley (2000)
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O que determina a textura dos
sedimentos”?
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Distance of transport

Short Moderate Long
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Maturidade mineralogica
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N 1ISY]

h )
(a) Quartz arenite: m (b) Arkose: ,':1',
pure quartz feldspar-rich

{c) Lithic sandstone: m (d) Graywacke: Ernit
rock-fragment-rich matrix-rich



GEOCIENCIAS

Maturidade textural
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Well sorted b= 0.36

N000- 82002
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Arredondamento

& 46

A B D E

FIG. 3-24. Roundness classes. A: angular; B: subangular; C: sub-
rounded; D: rounded; E: well rounded.
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TEXTURAL MATURITY OF SANDSTONES

mud content

4

< 15% (arenite)

sorting

clast shape

b

y

>15% (wacke)

< 0.5 {(well sorted)

immature

>0.5 (poorly sorted)

rounded

B

angular

submature

SUpermature

mature

Nichols 2009
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Qual a maturidade?
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Qual sedimento apresenta maior

maturidade textural?




Sumario

Tipos de sedimentos
Autoctones (biogenicos e quimicos)
Aloctones (alobioquimicos, terrigenos e
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Sedimentos terrigenos
Mineralogia
Textura
Maturidade textural
Maturidade mineralogica
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