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Deriva continental

Teoria especulativa no início do século XX até fato em 1960:

Ortelius 1596, cartógrafo – Europa e África separadas das Américas

por terremotos e enchentes.

Antonio Snider-Pelligrini 1858 – “encaixe geométrico das linhas

costeiras de lados opostos do Atlântico.

Início do séc. XX – Teoria da Permanência de James Dana:

1. oceanos formados pela contração da terra resfriando;

2. continentes eram maiores e várias partes foram submersas

com a formação dos oceanos.



Craw 1984

DE BEER, G. (Ed.) 1960: Darwin's notebooks on transmutation of 

species. Part 1. First notebook (July 1837-February 1838). Bulletin of 

the British Museum (Natural History) Historical Series. 2(2): 27-73. 



Craw 1984

Alfred Wegener

1910, 1929



Brown & Gibson  1983

An early model by Taylor (1980) showing crustal movement. This scenario suggests

a general drift of the major landmasses toward the equator

1910 – F.B. Taylor, geólogo norte-americano: 

modelo de crosta em distorsão.



Deriva continental

Alfred Wegener 1910, meteorologista alemão, independentemente de Taylor:

-deriva de blocos continentais – fracas evidências.

-1915: movimentos horizontais, integração de dados geológicos,

geofísicos, paleoclimáticos, paleontológicos e biogeográficos:

1. Rochas continentais = SiAl = menos densas e menos magnetizadas

que as do fundo oceânico (SiMA) = blocos siálicos mais leves 

sobre uma camada de manto viscoso. 

2. Supercontinente PANGEA (termo criado em 1920): unia as maiores 

massas continentais; quebra iniciou no Mesozoico (200 m.a.)

3. Processo gradual e não catastrófico (atualismo!)



Deriva continental

Wegener faleceu em 1930.

Grande oposição às suas idéias até 1960:

conflito com T. Permanência;

erros factuais;

falta de mecanismos plausíveis;

homem fora da área da Geologia!

Paleontólogos desestimulados pelo trabalho de Simpson (1943)

sobre mamíferos.



Wegener's (1929) model of

continental drift, showing how he

envisioned the continents,

initially united in one giant

landmass, to have moved apart

during the Mesozoic and early

Tertiary. In Wegener's time, the

geological epochs and periods

were thought to have been more

recent than has been indicated by

modern dating methods.

Nevertheless, comparison with

Figure 6.15E and Figure A in

Box 6.2 shows that Wegener's

view was extremely similar to

current reconstructions of

continental movement. (After

Wegener 1966.)

Brown & Lomolino 1998



Avanços no paleomagnetismo:

1956 - em colunas estratigráficas,

orientação dos cristais nas 

rochas

indicava que América do Norte

e Europa antes unidas!

Avanços na geologia marinha:

Herman Hess 1950 –

embasamento oceânico é jovem,

do Jurássico (150 m.a.),

enquanto os crátons continentais

são do Pré-cambriano (+1 bilhão 

de  anos)!

Sistemas montanhosos 

submarinos de 65.000 km + falhas 

= altas temperaturas ali, 

sugerindo liberação de material 

magmático nas falhas!

Regiões de vulcanismo e 

terremotos alinhadas!



Global map showing the location of the major oceanic and continental plates as well as

the oceanic trenches (thick lines) where plates are consumed and the oceanic ridges or

rises along which seafloor spreading occurs. Arrows indicate the direction of spreading

and hence the relative movement of each plate. (After various sources.)

Brown & Gibson  1983

Hess  1960  – primeira síntese moderna da Tectônica de Placas



The current model of plate tectonics includes the possibility that at least three forces may be

responsible for crustal movements: (1) ridge push, or the force generated by molten rock

rising from the earth's core through the mantle at the midoceanic ridges; (2) mantle drag, the

tendency of the crust to ride the mantle much like boxes on a conveyor belt; and (3) slab

pull, the force generated as subducting crust tends to pull trailing crust after it along the

surface. (After Stanley 1987.)
Brown & Lomolino 1998

litosfera
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Espessura das placas: 100 km



Esquema da Dorsal do Atlântico Médio e da placa sul americana e seus limites,

segundo M. Talwani e M. Langseth (1981).
Salgado-Labouriau 1994



Formações geológicas idênticas na África e na América do Sul evidenciam a ligação

destes dois continentes no final do Proterozóico. O contorno dos continentes e a

distância entre eles são artifícios de apresentação e não representam a forma e

distância que tinham no tempo em que estavam unidos. Informações baseadas em

Alvarenga e Trompette, 1992. Salgado-Labouriau 1994

Testes do modelo:

1. “encaixe” geométrico das

massas continentais;

2. Paleomagnetismo das

lavas do assoalho oceânico;

3. Padrões estratigráficos idênticos

nas massas que estiveram unidas:

plena correspondência dos escudos

pré-cambrianos nos continentes

do Hem. Sul.;

rochas sedimentares mesozóicas

extremamente similares no Brasil

e no Gabão.



Províncias fitogeográficas do Paleozóico superior. (Segundo Plumstead, 1973). A Antártida 

não foi delineada, mas inclui-se na Província Gondwânica (flora de Glossopteris). As áreas 

em preto correspondem a afloramentos e as demarcadas com hachuras finas a ocorrência de 

subsuperfície. 

C sup. e P

Testes do modelo:
4. Paleontologia



Distribuição de dois importantes grupos de fósseis de Gondwana, a Fauna de Mesosaurus (segundo

Tarbuck e lutgens, 1988) e a Flora de Glossopteris (segundo Archangelsky e Arrondo, 1965). Desta

flora estão representadas, da esquerda para a direita, as folhas dos generos-forma Glossopteris,

Gangamopteris, Schizoneura e Merianopteris (segundo Stokes, 1982). Mapa base segundo Lester

King (em Holmes, 1965), adaptado.

Testes do modelo:

4. Paleontologia

Salgado-Labouriau 1994



AFR = Africa

AMR = Amuria

ANT = Antarctica

ARB = Arabia

ARG = Argoland

AUS = Australia

BAJ = Baja California

BLT = Baltica

BSN = Basin and Range

CHI, = Chile

CIM = Cimmeria

COR = Corsica and Sandinia 

DNZ = Donetz Basin

EUR = Europe

GOND = Gondwana

GRN = Greenland

HON = Honduras

INC = Indochina

IND = India

ITL = Italy

JAP = Japan

KAZ = Kazakhstan

LAR = Laurentia

MEX = Mexico

MB = Marie Byrdland 

NAM = North America 

NCH = North China

NSL = North Slope of Alaska

NZ = New Zealand 

OML = Omolon

PAT = Patagonia 

SAM = South America 

SBM = Sibumasu 

SCH = South China SCT = Scotia Arc

SEY = Seychelles

SIB = Siberia

SNM = Sonomia SOM = Somalia

SPN = Spain

WRN = Wrangellia

Plate tectonic tree diagram illustrating the episodic formation and breakup of

supercontinents, called the Wegener Cycle (after the German scientist Alfred Wegener;

see Wegener 1912). Branching events represent the breakup of continents and the

formation of new ocean basins. "Roots" are continental collisions. A branch that

terminates represents an ocean basin that has stopped opening (for example, GRN =

Labrador Sea between Greenland and North America) or the cessation of motion along

a major strike-slip fault. Lomolino & Heaney 2004



Distribution of Lower Ordovician isograptid (black rectangles) and contemporary non-

isograptid immersed platform graptolite biofacies (diagonal shading). After Fortey and

Cocks (1986).
Hallam, 1994



The breakup history of 

Gondwana 

and its impact on

pre-Cenozoic

floristic provincialism

McLoughlin

Austr. J. Bot. 2001



The breakup history of Gondwana and its impact on

pre-Cenozoic floristic provincialism               McLoughlin 2001



Distribution of continents in mid Devonian (Givetian): After Scotese & McKerrow (1990).

Hallam 1994

PANGEA – supercontinente ocupava 1/3 da Terra no Paleozóico Superior

e Mesozóico Inferior, circundado pelo grande oceano PANTHALASSA.



Reconstruction of Laurasia and Gondwanaland at start of the Jurassic (180 million years

ago). Rift lines are indicated by dotted lines; the Tethyan Trench is shown by hatching;

solid arrows and solid lines denote megashears, zones of lateral slippage along plate

boundaries; hollow arrows indicate rotation since the breakup of Pangaea. The Antilles

and Scotia arcs (A and S) are indicated as modem reference points. Dietz and Holden

(1970) indicate a position for India, 1, that is already slightly divorced from Antarctica,

but according to McKenzie and Sclater (1973) a position near 2 seems likely. (Modified

from Dietz and Holden, 1970.)
Schuster 1970

Alexandre Du Toit:

Laurasia e Gondwana.



The breakup of Gondwanaland after 65 million years of drift, at the start of the Cretaceous

(135 million years ago). The North Atlantic and Indian oceans, according to Dietz and

Holden, have begun to form: a slight rift indicates the very start of formation of the South

Atlantic; Laurasia remains firmly united; according to Dietz and Holden (1970) the Indian

plate has undergone about half its northward migration (1), but according to McKenzie and

Sclater (1973) it still lies far to the south, perhaps as far as 2; an intermediate position is

most likely. (Modified from Dietz and Holden, 1970; symbols as in fig. 1)

Schuster 1970



Continental plates and their disposition at the start of the Tertiary (65 million years ago).

The South Atlantic is fully open; Africa is isolated except from Laurasia, a rift having

separated Madagascar from Africa. The position of India is questionable: at 1 according to

Dietz and Holden (1970), but possibly at or near 2, extrapolating from McKenzie and

Sclater (1973). By this time, former connections between South America and North

America and Antarctica have been sundered (After Dietz and Holden, 1970).
Schuster 1970



Lomolino & Heaney 2004



Norstog & Nichols 1997

Distribution of the fossil and present-

day genera of cycads in relation to

continental drift (the heavier dotted

lines indicate plate borders):

A, Triassic cycadophytes: 1, ancestors

of Zamia, Ceratozamia, Microcycas,

Chigua, and perhaps Dioon; 2, Cycas

ancestors; 3, ancestors of Encephalartos

and Stangeria; 4, ancestors of Bowenia,

Lepidozamia. and Macrozamia.

B, Cretaceous cycadophytes: as in A.

C, Paleocene cycadophytes: 1, ancestors

of Zamia, Ceratozamia, Dioon, and

Chigua; 2, Cycas ancestors; 3, ancestors

of Stangeria and Encephalartos; 4,

ancestors of Bowenia, Lepidozamia, and

Macrozamia.

D, present-day cycads: 1, Zamia; 2,

Ceratozamia; 3, Dioon; 4, Microcycas;

5, Chigua; 6, Stangeria; 7,

Encephalartos; 8, Cycas; 9,

Macrozamia; 10, Bowenia; 11,

Lepidozamia. (After Gaussen, 1950-

1952; Norstog, 1976).

PALEOCOROLOGIA de Cicadófitas



Reconstruction showing early Tertiary configuration of Gondwanan continents. Dots

show active plate boundaries at that time. (From Jardine & McKenzie, 1972; reprinted by

permission from Nature 235: 22. © 1972, Macmillan Journals Ltd.)

Raven  & Axelrod 1974

Posadas et al. 2006

35 Myr



Brown & Gibson 1983

Map of southeast Asia and the western Pacific Basin, showing the position of the 200 m

isobathyl (water depth) contour. This depth indicates the location of the continental shelves,

and these are of great biogeographic importance because much of them were exposed when

sea levels were lowered during the Pleistocene.



Robertson et al. 1993

Main structural vegetation types

which might have occupied

northern Australia, New Guinea

and the intervening land about

20.000 years BP.

17.000 to 14.000 years BP

Zenithal Equidistant Minimum Error Projection.



Main structural vegetation types

which might have occupied

northern Australia, New Guinea

and the intervening land about

8.000 years BP.

at present.

Zenithal Equidistant Minimum Error Projection.

Robertson et al. 1993



Paleoclimas e paleovegetação:

Usam-se propriedades de fósseis como evidência indireta:

- Presença de corais fósseis – indica áreas rasas e tropicais.

- Pólen – indica regimes climáticos na Terra.

Tais reconstituições dependem de se assumir atualismo!



Map showing two regions of South 

America, Peruvian, and 

Magellanian Pacifica, postulated by 

Melville (1981) to be derived from 

an ancient Pacific continent.

Melville 1981

Fauna de Lystrosaurus: réteis e anfíbios

que viveram na Antártida, África do Sul,

Índia e China, mas não na América do Sul.

“Pacifica”:
Continente arcaico

que teria sido parte de Gonduana 

e teria originado blocos 

que derivaram até a 

costa oeste da AmS e da AmN e

até a costa leste da China

2 blocos na AmS: 

Pacifica Peruana e 

Pacifica Magelanica.
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Distribution of the genus Acaena (Rosaceae)
Thorne 1972



Craw 1984



Grehan in Carvalho & Almeida 2010



Parenti & Ebach 2009


