
Waar zijn ze?  

Wat is hun geologische geschiedenis?  

Kan je die herkennen in het veld?  

door: Rob Hekkenberg, 2017 - 01 - 17  
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Aan het eind van de presentatie staat 
een lijst van de literatuur en de figuren 
die gebruikt zijn voor deze presentatie.  
 
Deze presentatie mag niet commercieel 
gebruikt worden.  
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pre -  
 
Also found in: Medical, Acronyms, Wikipedia.  
Pre- pref.  
1. a. Earlier; before; prior to: prehistoric.  
 b. Preparatory; preliminary: premedical.  
 c. In advance: prepay.  
2. Anterior; in front of: preaxial . 
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Simplified cross - section through the NW Alps.    

External massif  
Internal massif  
Pre- alps  

[1]  
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The Internal Alps represents a kind of 

tectonic "sandwich". The upper slice of bread 

is the Austro-alpine (=Italian or Apulian) unit. 

This forms rocks that are now parts of the 

Sesia zone, on the SE side of the Alps, and a 

tectonic outlier (klippe) of an overthrust sheet 

- called the Dent Blanche nappe. So before 

erosion the Dent Blanche nappe originally 

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. 

[1]  
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External massif : crystalline rocks of the European 
plate crops out. Such massifs are found north and 
west of the Penninic  zone (the crystalline "core" of 
the Alps) as tectonic windows in the Helvetic  Zone. 
They differ from the crystalline nappes  in that they 
were originally part of the European plate, while the 
Penninic  nappes  were part of the crust below 
various domains in the Tethys Ocean  

The 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  
 

[13]  

[1]  
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Van zuid naar noord zijn de Alpen te verdelen in : de Austroalpiene zone + 

Zuidalpen, de Penninische zone en de Helvetische zone. Voor, en gedeeltelijk, op de 

Helvetische zone liggen nog de Pre-Alpen (eigenlijk afkomstig uit de Penninische en 

Austroalpine zone, dus allochtoon). 

 

In Zwitserland zijn dat: de Chablais en de Romandes. 

In Frankrijk is het een hele serie met o.a. de Chartreuse en de Vercors. 

 

De bouw van de Pre-Alps is een uiterst complex incoherent dekblad massief dat 

afkomstig is uit ver uiteen gelegen afzettingsgebieden. Opmerkelijk is dat ze geen 

metamorfose hebben ondergaan.   

[3]  
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[3]  
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De Europese continentrand tijdens de Alpiene sedimentatiegeschiedenis staat bekend 

als de Helvetische zone. Helvetische dekbladen werden hevig vervormd, deels overdekt 

door de Penninische Flysch en Austro-Alpiene dekbladen. De Pre-Alps werden als het 

ware van het Helvetische dekblad afgeschraapt en naar het noorden getransporteerd.  

[8]  
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Cross- section of the western Alps (modified from Marchant , 1993)  

[??] 
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Uit: The Great Soviet Encyclopedia  (1979). It might be outdated or ideologically biased. 
(Wikipedia comment)  

 

Pre- Alps:    A peripheral zone of the Alps, the mountain ranges that surround 
on the south, west, and north the high, primarily crystalline masses of the 
axial zone. The Pre - Alps, which are generally separated from the axial zone by 
longitudinal tectonic and erosion valleys, are composed primarily of 
limestones , marls, sandstones, and shales . Elevations reach 2,000 ð3,000 m. 
Characteristic is the alternation of tableland massifs and broad intermontane  
valleys and troughs, which are sometimes filled by lakes (Bodensee, Maggiore, 
Garda). Glaciers are found only in the highest parts.  
The Pre- Alps are divided into the Venetian and Lombardy regions in the south, 
the French region in the west, and the Swiss, Bavarian, and Austrian regions in 
the north.  
 
The Great Soviet Encyclopedia, 3rd Edition (1970 - 1979). © 2010 The Gale Group, Inc. 
All rights reserved.  
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flysch  
 

Schalie 
 

Zandsteen  
 



Kaart: WWW.deZwerver.nl  13  



Å Noordelijke Voor - Alpen :  
 
tussen de Donau en de Noordelijke Kalkalpen   
Zij worden gevormd door deels platte, deels 
heuvelachtige weide - en bosgebieden.  

 
 In de eindmoranenlandschappen  van de zuidelijke Voor -

Alpen zijn er verschillende meren, die gedeeltelijk tot in 
de bergen reiken ( Bodensee, Tegernsee , Starnberger  See, 
Chiemsee , Attersee , Mondsee , Traunsee , etc.)  
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Å Oostelijke en zuidoostelijke Voor - Alpen :  
 
Vanaf het Leithagebergte  strekken ze zich uit van de 
rand van de Kleine Puszta  en de heuvels van het 
zuidelijke Burgenland  en Stiermarken en het 
Oostenrijkse heuvelland aan beide zijden van de grens, 
tot het Krainse  Karst . 
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Å Zuidelijke Voor - Alpen (Italiaanse Voor - Alpen) :  
 
Ze omvatten de heuvels aan de rand van de zuidelijke 
Kalkalpen  in onder meer de Povlakte , met uitlopers in 
het oosten aan de benedenloop van de Etsch, de Brenta , 
de Piave, de Tagliamento  en de Isonzo  en de heuvels van 
Lombardije  en Piëmont . 
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Å Franse Voor - Alpen :  
 
tussen de Alpen, Rhônevallei  en de Middellandse Zee.  
Ze liggen tussen de Savooise Alpen en de Franse Jura. Zij 
bestrijken de Rhônegraven  ð de benedendloop  van de 
Rhône ð en de Vercors -  en Chartreuseketens aan de rand 
van de Franse Kalkalpen , en in het zuidoosten de 
provençaalse  Voor - Alpen en het Massif  des Maures  ð dat 
geologisch geen deel meer uitmaakt van de Alpen ð in de 
regio's Rhône- Alpes  en Provence- Alpes - Côte  d'Azur . In 
het oosten sluiten ze aan bij het Centraal Massief.  
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[9]  
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Restoration of the 

palaeogeographic 

domains of the 

Alpine Tethys 

rifted margins 

[7]  
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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-

going plate (cross section A). As the óôconveyor 

beltôô of the down-going plate moves the flysch 

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 material ñcirculatesò in the frontal 

part of the accretionary wedge for a longer time. 

[4]  
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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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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: Préalpes, 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   

[6]  
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