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From the Wilson and supercontinent cycles to the typology of the
associated orogens

Dos ciclos de Wilson e dos supercontinentes aos orégenos associados

A. Ribeiro (1), R. Dias (2), J. Duarte (3), E. Pereira (4), J. F. Rodrigues (4), J. Romao (4) and
F. Rosas (3)
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Sumdrio: Os modelos geodindmicos atuais suportam a presenca de longos (= 500 Ma) ciclos de
supercontinentes separados por ciclos de Wilson mais curtos (= 250 Ma). Os orégenos relacionados a
esses dois tipos de ciclos sdo diversos: longos ciclos supercontinentais que terminam com a geragdo de
orégenos do tipo Varisco, como o Panafricano (850-55 Ma) ou as Variscides (550-250 Ma); ciclos de
Wilson curtos que terminam com ordgenos alpinos, como as Caledonides (600-400 Ma) e o Alpino
(iniciado hd 250 Ma e ainda ndo terminado). E proposto que orégenos do tipo Varisco se geram
associados a um dominio de superplumas, enquanto os orégenos do tipo Alpino se geram fora destes
dominios.

Palavras-chave: ciclos de Wilson, ciclos dos Supercontinentes, orégenos do tipo Varisco, orégenos do tipo Alpino

Key words: Wilson cycles, Supercontinent cycles, Variscan type orogens, Alpine type orogens

Geodynamics models support the presence of long (=
500 Ma) supercontinent cycles separated by shorter
(= 250 Ma) Wilson cycles. The orogens related to
these two cycles are diverse:

- The long supercontinent cycles end by the
generation of Variscan type orogens, as the
Panafrican (850-55 Ma) or the Variscides (550-250
My).

- The short Wilson cycles end with Alpine orogens,
like the Caledonides (600-400 Ma) and the Alpine
(initiated at 250 Ma and not yet ended).

The tectonometamorphic regimes are also distinct for
each type and, the essential control factor is the
thermal blanketing of the tectosphere in cratons
generated during supercontinent cycles (Don
Anderson, 2001). The breaking up of the strong
supercontinent requires the forcing of a long lasting

superplume of Tuzo type, while the global internal
convective flow induces the generation of a
suboceanic superplume of Jason type (Fig. 1; Torsvik
et al., 2016).

This model explains the contrasting styles of the two
types of orogens (Zwart, 1967). Indeed, the narrow
Alpine type are produced by a Wilson cycle of fast
spreading and closing oceans, in a high pressure to
high ultrapressure tectonometamorphic regime
outside the main superplume domain. On the other
hand, the Variscan type orogens are wide due to
Wilson cycles of narrow multiple slow spreading and
closing  ocean, in a high  temperature
tectonometamorphic regime (Brown, 2006) inside the
superplume domain.
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2850 km
superplumes:
T- Tuzo

J-Jason

hot spots:

H - Hawaii
P - Eastern
L - Lousville
| - Iceland
A - Afar
R - Reunion
T - Tristao da Cunha

Fig. 1. Distribution of some major hotspots (black circles) superimposed on a 2850 km depth section of a tomographic model for shear wave
velocity (VS) for lower mantle depths (adapted from Courtillot et al., 2003), enhancing the location of the Tuzo and Jason superplumes.
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