Italy,the Mediterranean, and Plate Tectonics
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Figure 1. Neotectonics of the Alpine System. Plate
boundary symbols as in Figure 9. Based mainly on
Bogdanoff and others (1964), Choubert (1968), Stocklin
(1968), McKenzie (1970), and Ryan and others (1971).
Key to symbols: triangles = Quaternary and Holocene
volcanoes; circles = epicenters of earthquakes deeper
than 100 km; arrows = slip directions of plates with
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respect to the Eurasian plate; dashed lines = contours
on Benioff zone in hundreds of kilometers. Key to
abbreviations: AS = Alboran Sea; AT = Anatolian
Transform; BS = Balearic Sea; HT = Hellenic
Trench; IS = Ionian Sea; LS = Ligurian Sea; LVS
= Levantine Sea; TS = Tyrrhenian Sea.
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Figure 2. Successive positions of Africa relative to
Europe at 180 m.y., 148 m.y., 80 m.y., 63 m.y., 53
m.y., 9 m.y., and present. In A through F, the dashed
and hachured lines are the outline of Africa (taken as
present-day shoreline) before and after, respectively,

the six successive finite rotations GAE(180-148),
6AE(148-80), and so on, given in Table 1. The arrows
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are finite slip vectors that represent the simplest path
that Africa could have taken to move from its position,
relative to Europe, at 180 m.y. to successive positions
at 148 m.y., 80 m.y., and so on. In other words, the
arrows show the simplest relative-motion paths for
successive intervals and are segments of rotation circles

around the successive 6AE poles of Table 1.
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Figure 5. Distribution and age of origin of the
ophiolite suite and basalts in the Alpine System. Based
on Almela and Rios (1962), Andrusov (1963), Aubouin
(1965), Aubouin and others (1963), Bailey and Mc-
Callien (1953), Belostotkiy and Kolbantsev (1969),
Bezzi and Piccardo (1971), Blumenthal (1963),
Bogdanoff and others (1964), Bousquet (1962), Brunn
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(1960, 1961), Brunn and others (1971), Choubert
(1968), Choubert and Faure-Muret (1962), Ciocardelli
and Socolescu (1969), Ciric (1963), Debelmas and
Lemoine (1964, 1970), Dercourt (1970), Dubar (1962),
Dubertret (1953), Gansser (1959), Gass (1968), Gorler
and Reutter (1963), Grunau (1965), Jenkyns (1970d),
Ketin (1964), Khain and Milanovskii (1963), Ksiazkie-

wicz (1963), Milanovskii and Khain (1964a, 1964b),
Moores (1969), Moores and Vine (1971), Moseley
(1969), Mouratov (1964), Reinhardt (1969), Rigo de
Righi and Cortesina (1964), Sander (1970), Steinmann
(1926), Stocklin (1968), Triimpy (1958), van der
Kaaden (1963), and Wilson (1969).




Dewey et al 1973




eurliest nappes
late Eocene ERRGONN
\;{ SR
N
N

Eocene

ANSNY \*

b
\\t\\

-8

{late Turonm[pre-Gosuu]]
intra- Albian [Austrian

\;§P_‘¥-3.‘:‘:E=¢-‘-£—?- 4

Co

IIIHII

S / 7
A c // //

< % e
! ] Al
" \ 'gi 1 % biO
1] iy gTiim ° / J

i AR - I i o (

I'\ \ TR T}ﬁ“llllll'l"l i * g

Y ARG it ¥

g G@’
HHIT Late Triassic
JJJ  LowerJurassic
NN Middle Jurassic

Upper Jurassic <— | ower Cretaceous

2007 Lower Cretaceous «—+ Middle Cretaceous } ophiolite abduction
1111 Middle Cretaceous § deformation <— Upper Cretaceous
CCC Upper Cretaceous
AR
s\ Paleocene/Eocene €< Pgleocene/Eocene
75227 Oligocene <+ Oligocene  sanse of overthrusting
N Mocene <= Miocene
== Pliocene 4= Pliocene

® glaucophanitic metamorphism
® |awsonite-jodeite assemblages

Figure 7. Distribution and age of deformation,
ophiolite obduction, and high-pressure metamorphism
in the Alpine System. Based upon Almela and Rios
(1962), Andrieux and others (1971), Andrusov (1963),
Arkell (1956), Aubouin (1965), Aubouin and others
(1963), Aubouin and Mennesier (1963), Bancila (1968),
Beloussov and Sorski (1962), Blanchet (1969), Blumen-
thal (1963), Bodechtel (1964), Brouwer (1963), Brunn
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(1960), Brunn and others (1971), Burollet (1967),
Choubert and Faure-Muret (1962), Ciocardelli and
Socolescu (1969), Ciric (1963), Debelmas and Lemoine
(1964, 1970), de Sitter (1965). Faure-Muret (1964),
Freund (1965), Godfriaux (1964), Hsu and Schlanger
(1971), Tanchin (1964), Ketin (1964), Khain (1964a,
1964b), Khain and Milanovskii (1963, 1968), Kicken
(1962), Ksiazkiewicz (1963), Lanteaume and others

(1963), Mercier (1966) Migliorini (1948) Milanovskii
and Khain (1964a, 1964b), Mouratov (1964), Oxburgh
(1968), Paquet (1968), Ramsay (1963), Reinhardt
(1969), Rigo de Righi and Cortesina (1964), Sander
(1970), Scholle (1970), Stocklin (1968), Tollman
(1963), Trumpy (1960), Wezel (1970a), Wilson (1969),
Youssef (1968), and Zwart (1967).
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Figure 9. Proposed Late Triassic paleographic re-
construction and plate margins. Numbers indicate
key position of data referred to in the text. Includes
data from Armstrong and Besancon (1970), Armstrong

and Stump (1971), Aubouin (1965), Burollet (1967),
Choubert and Faure-Muret (1962), Khain and Milanov-
skii (1963), Sander (1970), Stocklin (1968), Warring-
ton (1970), and Wills (1970).
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Figure 11. Proposed Bathonian plate-boundary
scheme. Numbers indicate key data referred to in the

text. Key to symbols in Figure 9. Abbreviations: MM
= Moroccan Meseta, OM = Oran Meseta.
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Figure 18. Proposed Burdigalian plate-boundary scheme. Numbers indicate key data referred to in the text.
Key to symbols in Figure 9.



How might we improve on the work of Dewey, Pitman, Ryan,
and Bonin?

Improved knowledge of pre-Tethys paleogeography?
Improved knowledge of Tethys rifted margin?
Improved knowledge of Italian rotations?

¥«

Improved knowledge of “Adriatic” or “Apulian” “plate”?

Improved knowledge of the Dinaric belt?

Something else?
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Figure 2. (a) Paleogeographic situation of the Alpine Tethys Ocean and adjacent margins during Early Cretaceous time
[Manatschal et al., 2011]. (b) Tectonic map of the Alps showing the distribution of the major palaecogeographic domains
(modified after Schmid et al. [2004]). (c) Geological overview of the Eastern and Southern Alps modified after Bernoulli
et al. [1990] and Manatschal and Bernoulli [1999]. (d) Reconstructed palacogeographic sections across the European/
Brianconnais and Adriatic rifted-margins, European/Brianconnais transect (section A-A' modified after Lemoine et al.
[1986] and Mohn et al. [2010]), Southern Alps transect (section B-B' modified after Bertotti et al. [1993] and Handy
et al. [1999]) and Eastern Alps transect (section C-C" modified after Froitzheim and Manatschal [1996] and Mohn et al.

[2010]) (for traces of sections see maps above).
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80 Ma Alpine Tethys Sea Floor Spreading
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Western Alpine Tectonic History 70-45 Ma

Vignarolli et al 2008




Western Alpine-Apennine Tectonic History 35-0 Ma  vignarolii et al 2008




Western Alpine-
Apennine
Tectonic History
70-0 Ma

Vignarolli et al 2008




Western
Mediterranean

Tectonic history
~23-10 Ma

Lustrino et al 2009




Paleozoic Oceans
consumed during
construction

of Pangea
490-420 Ma

Stampfli & Borel 2002




Paleozoic Oceans
consumed during
construction

of Pangea
400-360 Ma

Stampfli & Borel 2002




The
Assembly of

Pangea
340 to 300 Ma

Stampfli & Borel 2002




Opening of the
Tethys Ocean
290-250Ma

Stampfli & Borel 2002




Opening of the
Tethys Ocean
240-220Ma

Stampfli & Borel 2002




Opening of the
Neotethys Ocean
Triassic-Jurassic

Stampfli & Borel 2002




Sea floor spreading
In the Alpine Tethys
And Vardar Seas
140-85 Ma

Stampfli & Borel 2002
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Western Alpine-
Apennine
Tectonic History
70-0 Ma

Vignarolli et al 2008




