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De onde vém os planetas? Os elementos a priori
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De onde vém os planetas? Nosso Sistema Solar
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De onde vém os planetas? Da Evolucdo Estelar
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H 25900000000

He 2510000000

C 7190000

N 2120000 Gases (primarios) H,O, NH3, CH,
0o 15700000 Gases (secundarios) CO, COy, NO, ...
F 804 Sélidos diamante, C

Na 57700 SiC, SisNg

Mg 1030000 Al,O3

Al 84600 olivinas e piroxenes
Si 1000000

S 421000

Ca 60400

Fe 848000
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UV, X-rays

Photoevaporation Organic molecules

CAl
SN—

Stellar wind
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4.6 Minerais de Ur: C, SiC, SisN4, Al,Os3, silicatos
4,56 mais haxonite
455 mais dolomita, calcita, magnesita, ...

Qv




Prof. Dr. Dietmar William Foryta

Isotopic evolution
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Formacdo do

Sistema Solar

Core formation
by solid
accretion

@

Formation

Gas accretion
beyond critical
mass

Core formation
by solid
accretion

@

Slow core
accretion

Core formation
by solid
accretion

@

Growth in
region of the
disc with little

solids

Output

gas giant
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ice giant

terrestrial planet
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Formacdo de Planetas:
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Diferenciacdo Cinematica
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Metal layer ~ Primordial
mantle
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Qv

4.6

4,56
455
455 4,0
40 35

Minerais de Ur: C, SiC, SisN4, Al,Os3, silicatos
mais haxonite

mais dolomita, calcita, magnesita, ...
Evolugdo de rochas Igneas

Granitizagcdo e pegmatites




Convecting materials in the Earth’s mantle
originate deep, near the core-mantle boundary
Flood Plume

basalt head Midocean
ridge

Hotspot
Z ‘/V

Island
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Tectonismo & Magmatismo

Whole mantle convection with flushing events Whole mantle convection

| Segregation of iron blobs |

In the Archaean At present
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Tectonismo & Magmatismo: Outros Planetas
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Table 2: Compositional
references

Other key references

Khan et al. 2018

Steinberger et al. 2010

Russell et al. 2012

Aitta, 2012

Garcia et al. 2012

Haucket al. 2013

wt% FeO, mantle
>

5
Ves!a‘

Earth & Moon:
Outliers due to Theia

_¢_ collisional effects
Mars

Moon

@Earth
Venus+

20 40 60
Core fraction, wt%

Mercury
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4.6

4,56
455
455 4,0
40 35
3,0

Qe Vv

V
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Minerais de Ur: C, SiC, SizNy4, Al,O3, silicatos
mais haxonite

mais dolomita, calcita, magnesita, ...
Evolugdo de rochas Igneas

Granitizacdo e pegmatites

Placas Tecténicas: hidratos de metano
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Placas Tecténicas: Subduccdo, Rifting

plate 1 rift volcano  ocean ridge plate 2 plate 3 subduction
(diverging margin) volcano
&= continent

ocean trench
transform fault (converging margin)

-

convection currents molten core © 2013 Encyclopaedia Britannica, Inc.
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Placas Tectdnicas: Terra & Vénus

Convecting mantle
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Venus

Extension volcanoes

Compression over upwellings

and “pileup”
over downwellings  Hot,“plastic”

Canvecting mantle
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Evolucdo da Superficie: 650Ma

Late Proterozoic 650 Ma

Anciert Landmass @
Modern Landmass p

Subduction Zone (trianges point Inme//
direction of subduction) -

Sea Fioor Spreading Ridge ﬂ' B
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Grenville Province
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Evolucdo da Superficie: 514Ma

Late Cambrian 514 Ma

Anciern Lanomass il

Modern Landmass (2 : -

Subduetio 8 [r.rimglnr.\:-ln(lnma/ il > England
4

- and Wales
direction of subduction)
e New England

e g ¢
and Nova Scona

Sea Fioor Spreading Fidge
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Evolucdo da Superficie: 458Ma

Middle Ordovician 458 Ma

Ancient landmass gl

Subduction Zome
direction of wubdu

Sea Floor Spreadi
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Evolucdo da Superficie: 425Ma

Middle Silurian 425 Ma

Ancieen Lanamass @i
Modern Londmazs (7

Subduction Zons [t
dirgerion of sibduc

Sea Froor Spreading Ridg
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Evolucdo da Superficie: 390Ma

Early Devonian 390 Ma
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Evolucdo da Superficie: 342Ma

Early Carboniferous 356 Ma

ftriangles point in the
ian) /

Sea Floor Spreading Rid
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Evolucdo da Superficie: 306Ma

Late Carboniferous 306 Ma

Ancient Landmass P
Modem Landmass (22

Subduction Zome ib-nmjaspn int in tha /
direction of subduction}

Sea Floor E-prvAd ing Ridge ,r'l,
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Evolucdo da Superficie: 255Ma

Late Permian 255 Ma

Anciert Lanorass i
Modern Landmass (¢

Subduction Zene {uriangles point in the /
direction of subducion) £

Sea Fioor Spreading Risgs 15
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Evolucdo da Superficie: 237Ma

Early Triassic 237 Ma

Sea Floor Spreading Rigge <
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Evolucdo da Superficie: 195Ma

Early Jurassic 195 Ma

Ancient Landmass @i
Modem Landmass (0

ferianglie gioink in the /

ticn)
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Evolucdo da Superficie: 152Ma

Late Jurassic 152 Ma

Anciert Landmass @i
Modern Landmass (1

5 Zone [triengles pol
direction of subdu

Sea Floor Spresdng Riage J-L -
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Evolucdo da Superficie: 94Ma

Asian-Alaskan
land bri
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Evolucdo da Superficie: 66Ma

K/T Boundary 66 Ma

-

Ancient Landm a%\m

Modern Landmass (22

Subduction Tone [triangles paint in the
direction of subduction)

Siea Floor Spresding Ridge :
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Evolucdo da Superficie: 50 Ma

Anciert Landmass @i
Modern Landmass ¢

Subduction Zone (trangles point in the
direction of subduction) ‘R

San Floor Sprasdng Ridgs 1%
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Evolucdo da Superficie: Hoje

Modern World
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Evolucdo da Superficie: 50 My

" PACIFIC
OCEAN

Mundern Landmass @
Subduction Zone {triangles point in the
direction of subduction) Q

Sea Floor Spreading Ridge: 6

© 2000 C.A. Scotese

Prof. Dr. Dietmar William Foryta XXV Escola de Dindmic Orbital e Planetologia

A Geologia da Terra



Evolucdo da Superficie: 150 My
Future World  + 150 Ma
\

R
PACIFIC
OCEAN

Ancient Landmass ’
Maolern Landmass p

Subduction Zona (triangles point in the
direction of subduction) ﬁ

AntarcticoZa

Sea Floor Spreading Ridge  JI, © 2000 C.R. Scotese
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Evolucdo da Superficie: 250 My

Future World + 250 Ma

Mostern Landinass 2
Subduction Zone (triangles pot in the
direction of subtuction) .i}

Sea Floor Spreading Ridge {}
© 2000 C.R. Scotess
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Evolucdo Mineralégica

4.6
4,56
455
455
4.0
3,0
3,9
25
1,9
1,0
0,55

Qe Vv

\%
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4,0
35

25
1,9
1,0
0,55

Minerais de Ur: C, SiC, SisN4, Al,Os3, silicatos
mais haxonite

mais dolomita, calcita, magnesita, ...
Evolucdo de rochas Igneas

Granitizacdo e pegmatites

Placas Tecténicas: hidratos de metano
Biosfera Anoxica: deposicdo de carbonatos
Evento da Grande Oxigenagdo: carbonatos metalicos
Oceano Intermediario

Snowball Earth

carbonato esqueletal e minerais organicos
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Bilions of yearsago (bys)



Prof. Dr.

Geologic Timescale: Area of Continents Flooded, Concentration of CO, and Temperature fluctuations
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1- Analysis of the i i Eros by Dr. €. R. Scotese @ 2002, 2- Ruddiman, W, F. 2001. orth’s Climate: post and future, W. H. Freeman
&Sons. Mew York, NY. 3- Mark Pagani :tu# M‘arkzd Dv:‘dirrt Jl‘iﬂh‘nuﬁpﬁtﬂc Carbon Dioxide C Curing :ﬁ Science; Vol. 30% No. 5734, pp.
600-603. 22 July 2005. 4- Ronov, A B. 1994 Ph and onthe Conti cAQ i Bosed on Areas Flooded by the
Sea ond Areas of Marine and Continental Deposition. American Journal of Science 294 77?—801 5- Source for Nomencloture ond Ages: © 1999, The Geological
Society of America Product Code CTI004. Compilers: A, R. Palmer and John ien and i Nasif Nahle @2005, 2007, 2009. Corsctsd on

©7 July 2008 (CO2. Ordovician Period).
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Evolucdo da Superficie: Temperatura
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f marine

45 Myrs
Antarctic/
Arctic
glaciation
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Temperature of Planet Earth

Source: Wikipedia
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