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The Internal Alps represents a kind of
T T tectonic "sandwich". The upper slice of bread
IS the Austro-alpine (=Italian or Apulian) unit.
Sesia This forms rocks that are now parts of the
10km Sesia zone, on the SE side of the Alps, and a
Vad tectonic outlier (klippe) of an overthrust sheet

INTERNAL Z0NES

] cover Sesa - called the Dent Blanche nappe. So before

B cehiolitic rocks esia Zone &

L W R et €rosion the Dent Blanche nappe originally

oceanic material Apulian (Ralian) continent

formed a capping roof over the Internal Alps.
The mountain of the Matterhorn lies on the
eastern edge of the klippe

Below the Dent Blanche nappe, forming the footwall to the original overthrust,
lie rocks that originally formed part of the old ocean floor (Tethys) that
separated the continental blocks of Italy (Apulia) and the rest of NW Europe.
These ophiolitic units include the Zermatt-Saas Zone (units that have
experienced local "ultra-high-pressure" metamorphism - burial to depths in
excess of 100km). Parts of the transition between the European continent and
this ocean are represented by a metasedimentary sequence called the Combin
Zone. >
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External massif : crystalline rocks of the European
P#®s plate crops out. Such massifs are found north and
. westofthe Penninic zone (the crystalline "core" of

' the Alps) as tectonic windows in the Helvetic Zone.

They differ from the crystalline nappes in that they

E:”:'Otrm"ss were originally part of the European plate, while the
[ basement Penninic nappes were part of the crust below
various domains in the Tethys Ocean

ne massifs are composed of the basement of the former
margin of the European plate, consisting of metamorphic

and igneous rocks of Hercynian age or older. The Mesozoic
cover that was originally on top of these rock has mostly

been detached by thin skinned thrusting about 40 to 25

million years ago (Ma). At some places along the Aarmassif ,
the Mesozoic cover is partly still lying conformally on top of
the Hercynian basement rock, this Mesozoic is called the
Infrahelvetic complex. The uplift that brought the massifs to

the surface involved thick skinned thrusting (the style of
thrusting in which the basement is itself involved) and took

place in a tectonic phase beginning around 19 million years

ago




WERTRIOOEN de Pre-Alps’

Ijn de Alpen te verdelen in : de Austroalpiene zone +
e zone en de Helvetische zone. Voor, en gedeeltelijk, op de
0g de Pre-Alpen (eigenlijk afkomstig uit de Penninische en
ntoon).

5 en de Romandes.
ele ).a. de Chartreuse en de Vercors.
'Pre-AIps IS een uiterst plex incoherent dekblad massief dat
er uiteen gelegen afzettingsgebieden. Opmerkelijk is dat ze geen
oben ondergaan.
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l | Dwepwater-sedimenten _zandig (flysch)

0 50 100km
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Waar llg GeESPre-Alps

Fie. 13.15. Dwarsprofiel door de Préalpes en de Penniden in samenhang van de Préalpes-dekbladen met de Penninische
wost-Zwitserland, De streepjeslijnen geven de vermoedelijke  dekbladen aan. (Naar Trismpy, 1965.)
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Waar lig JET] de Pre-Alps”

1d tijdens de Alpiene sedimentatiegeschiedenis staat bekend

2|lvetische dekbladen werden hevig vervormd, deels overdekt
Austro-AIpiene dekbladen. De Pre-Alps werden als het
ad afgeschraapt en naar het noorden getransporteerd
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JUEN de Pre-Alps

A) PRESENT DAY CRUSTAL SOALE CROSS SECTION OF THE WESTERN ALPS ALONG THE NRP.20 DEET SEISMIC TRAVERSE

-

Tews  Dont-Olarcne - FUTTTE,

B LATE CRETAGEOUS (30 MA) RECONSTRUCTION OF THE WESTERN ALPS ©) PRESENT DAY LITHOS
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Cross- section of the western Alps (modified from Marchant , 1993)



1.de “Pre-Alps’

c/oped/a (1979). It might be outdated or ideologically biased.

of the Alps, the mountain ranges that surround
high, primarily crystalline masses  of the
generally separated from the axial zone by

S, are composed primarily of

arls, sandstones, and shales. Elevations reach 2,000 33,000 m.
IS the alternation of tableland massifs and broad intermontane
roughs, which are sometimes filled by lakes (Bodensee, Maggiore,
lers are found only in the highest parts.

are divided into the Venetian and Lombardy regions in the south,

n in the west, and the Swiss, Bavarian, and Austrian regions in

The Pre
the French rec
e north.

The Great Soviet Encyclopedia, 3rd Edition (1970 - 1979). © 2010 The Gale Group, Inc.
All rights reserved.
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NGO En de Pre-Alps”

o

2594167 fotosearch.com ©

Zandsteen



WERTR IO0EN de “Pre-Alps”

“deZwerver.nl
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Je Donau en de Noordelijke  Kalkalpen
gevormd door deels platte, deels
ige weide - en bosgebieden.

| oranenlandschappen van de zuidelijke Voor -
Alpen zijn er verschillende meren, die gedeeltelijk tot in

e bergen reiken ( Bodensee, Tegernsee , Starnberger See,
lemsee , Attersee , Mondsee , Traunsee, etc.)
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- Alpen :

eithagebergte strekken ze zich uit van de
e Kleine Puszta en de heuvels van het
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aan de benedenloop van de Etsch, de Brenta,
Tagliamento en de Isonzo en de heuvels van
en Piémont .
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- Alp

Alpen, Rhonevallei en de Middellandse Zee.
ussen de Savooise Alpen en de Franse Jura. Zijj
de Rhoénegraven 0 de benedendloop van de

n de Vercors - en Chartreuseketens aan de rand
nse Kalkalpen , en in het zuidoosten de
rovencaalse Voor- Alpen en het Massif des Maures o dat
geologisch geen deel meer uitmaakt van de Alpen din de
regio's Rhone- Alpes en Provence- Alpes- Cote d'Azur . In
het oosten sluiten ze aan bij het Centraal Massief.

17



EBTRIGOET e Pre-Alps”

[3]
3. The Pre-Alps: consisting of isolated piles of

nappes, much folded and sliced by minor thrusts,
and extending in front of the Helvetian Alps from
south of Lake Geneva to Lake Thun. They
travelled far from ‘t/h}Tegion wheré“their sedi-
ments were deposited and come to rest on the
Swiss Plain, where the Molasse itself has been
P'ehtrned up by their forward movements. A nappe
or pile of nappes detached by erosion or gravity
gliding from the parental mass, of which it is now
only a reminnant, is known as a nappe-outlier or
klippe (Figure 8.27b). The Pre-Alps are giant
‘ klippes but smaller examples occur at intervals as
ar as Vienna. Of these the most familiar are the
Mythen (Figure 31.23). The Mesozoic strata of the
Pre-Alps include types that are entirely different
from anything seen in the Jura or the High Calcar-
eous Alps; they are foreign both to their surround-
ings and to their foundations. Exactly where they
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problems of Alplne geology Accordmg touithe
interpretation presented in ‘Figure 31.16 the
uppermost of these rock-sheets were thought to be

disconnected outliers of the most far-travelled of

all the Alpine nappes. A similar assemblage of

Triassic and Jurassic sediments, located south-east
J& o'l 2(

of the Pennine Alps, was tentatlveEf/ suggested as

the ‘root’ of the Pre-Alps.
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Formation
of
the Mediterranean Sea
and the Alps

by Olivier Gonet
animation Etta Gonet
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Restoration of the
palaeogeographic
domains of the
Alpine Tethys
rifted margins

1990s situation; modified after Lemoine et al,, 1987; Froitzheim & Manatschal, 1996
and Lagabrielle & Cannat, 1990,

Allochthons &
breakaway blocks

Valais Basin Piemont Basin

. . O ‘ ’ 9. ‘
European Piemont Adriatic

prox. margin prox. margin
Distal/hyper-extended domain + OCT

|:] Proximal domains Briam;f)nnais&
delaminated blocks Specific location discussed

in the text
. Hyper-extended "
Crustal necki
: R eergne - domains (Valais/Piemont)




Fig. 8-2: Deposition and accretion of a flysch
succession. Turbidity currents originate from the
slope of the accretionary complex (vertical ruling)
. and come to rest on the surface of the down-
Dt et going plate (cross sect.i

o CNERATE) . bel t 66 o-going plat mavesihe flysch

: L succession closer to the sediment source, the
turbidites are overlain by debris flow deposits
(wildflysch; cross section B). Hereupon, the
sedimentation is finished and the flysch
succession is pushed under the accretionary
wedge (cross section C), detached from its
basement (cross section D), and progressively
lifted up by further accretion below (cross section
E). Now parts of the flysch succession may slide
down into the trench and mix with younger
sediments. By this process, it is possible that
early accreted materi al
part of the accretionary wedge for a longer time.
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ABSTRACT: In the Lower Breccia Formation (Lower Jurassic), variations in
thickness of the breccia sequence, in individual bed thickness, and in size of clasts
suggest separate sources to the southwest and north of the study area. Large
clasts, poor clast rounding, grading, and restriction of stratification towards the tops
of individual beds indicate deposition by mechanisms other than normal marine
bottom currents. The deposits are too thick to have been deposited from the bed
load of many successive sandy turbidity currents. A mass-flow origin is therefore
favoured. The stratification in the breccias is believed to have formed at a late
stage in their deposition. It is considered to be a result of traction of clasts at the
tops of beds by fluid entrained by the flow, or turbidity currents associated with the
flow.

Article - Jun 2006 - Sedimentology, HUGH E. HENDRY
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TRI00EN de Pre-Alps

Fig. 1 - 3: Schematic tectonic map of
the Alps. Abbreviations : A:
Argentera Massif, AA: Aare Massif,
AR: Aiguilles Rouges Massif, B:
Belledonne Massif, BL: Brenner Line,
CP: Chaines Provencales, CSA:
Chaines Subalpines , DOL:

Dolomites , EF: Engadine Window ,
EL: Engadine Line, GH: Gotthard
Massif, GL: Giudicarie Line, HD:
Helvetic Nappes, J: Jura, M:
Montblanc Massif, NKA: Northern
Calcareous Alps, P: Pelvoux Massif,
PA: Prealpes, PL: Periadriatic Line,
RDF: Rhenodanubian Flysch Zone,
RF: Rechnitz Window , SL: Simplon
Line, SVL: Sestri- Voltaggio Line, SW:
Black Forest, TF: Tauern Window , V:

Vosges, ZOA: Central Austroalpine
24



