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5.1
Swiss Molasse Lithostratigraphy
Berger Jean-Pierre1, Kälin Daniel2 & Kempf Oliver2
1
2
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Swiss Geological Survey, Federal Office of Topography swisstopo, Seftigenstrasse 264, CH-3084 Wabern

In the frame of the Swiss Committee of Stratigraphy, a subgroup coordinated by J.-P. Berger is currently working on a
general synthesis of the lithostratigraphy of Swiss Molasse deposits. We here present a first concept to regroup more than
900 lithostratigraphic units known in the literature. The general model will subdivide each of the four classical Molasse
groups (UMM = Lower marine Molasse, USM = Lower freshwater Molasse, OMM = Upper marine Molasse, OSM = Upper
freshwater Molasse) into subgroups characterized by a particular regional situation and/or a succession of facies:
UMM I:

Deep marine (turbiditic) facies actually trapped in the subalpine Molasse and the helvetic nappes. All formations (e.g. “Formation du Val d’Illiez”) are stratigraphically older than the formations of UMM II and III.

UMM II-III: Shallow marine facies of Oligocene age actually trapped in the subalpine Molasse (UMM II, e.g. VaulruzFormation, Grisigen-Mergel, Horw-Sandstein) or in the Jura (UMM III, e.g. “Septarientone”, “Fischschiefer”).
USM I:

Oligocene units of the subalpine (alluvial fan conglomerates, “Molasse Rouge”, “coal Molasse”) and Plateau
Molasse (“Untere Bunte Mergel”, Gypsum marls) or the Jura Molasse (“Delsberger Kalke”).

USM II:

Aquitanian deposits within the subalpine (e.g. conglomerates) and Plateau Molasse (e.g. “Molasse grise de
Lausanne”) or rarely in the Jura Molasse (“Calcaires de La Chaux”, “Gres de Tavannes”).

USM III:

early Burdigalian deposits within the subalpine Molasse (Sommersberg conglomerates) and limnic equivalents of the OMM (restricted to alluvial fans)

OMM I:

includes the classical “Sense-Formation” and “Luzern-Formation”.

OMM II:

represented by marly, sandy and conglomeratic units of the “Belpberg-Formation” and the “St. GallenFormation”.

OMM III:

covers the youngest part of the OMM deposited only in the Jura Molasse and is represented by the “Marnes
rouges & Gompholithes”.

OSM:

The subdivision of the OSM is still under debate, but a possible way will be to regionally subdivide an early
OSM I (with OSM I-H in the Hörnli region below the “Hüllistein marker bed”, OSM I-N in the Napf region
until the top of the “Mergelzone”, and OSM I-J in the Jura Molasse below the lacustrine Limestones) and a late
OSM II (OSM II-H, -N, and –J above the mentioned horizons). Note that “Juranagelf luh” belongs to OSM I-II-J,
and that OSM I-J is time-equivalent to OMM III.

This concept permits a clear and simple lithostratigraphic scheme on the Swiss scale. These subgroups comprise the wellknown Molasse formations, which form the basal lithostratigraphic units that can be mapped at a 1:25’000 scale.
We thank the Swiss National Foundation, projects 118025 and 126420, for financial support.
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5.2
Harmonising geological map legends –
a challenge for the Swiss stratigraphic community
Burkhalter Reto1, 2 & Möri Andreas1
1
2
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President, Swiss Committee of Stratigraphy, c/o SGS (reto.burkhalter@swisstopo.ch)

The demand for digital geological maps in vector format has been steeply rising during the past years. In order to fulfil
this need, the Federal Office of Topography swisstopo has initiated the project GeoCover, with the aim of providing geological vector data sets for the entire surface of Switzerland by 2012 (one data set per map sheet 1:25’000).
The Datenmodell Geologie (data model geology), which is expected to be ready by the end of 2010, provides a model that
allows geological vector data sets to be uniformly attributed.
The maps of the Geological Atlas of Switzerland 1:25’000 (GA25), as well as additional Geological Special Maps used for
GeoCover, ref lect the growth of geological knowledge and the development of mapping practices over the past one hundred
years. As a consequence, the naming and stratigraphic allocation of the formations in Swiss geological map legends became rather heterogeneous.
The attribution of all elements in the data set requires a standardised general geological map legend, which is based on a
harmonised lithostratigraphic nomenclature and a consistent chronostratigraphic allocation of the lithostratigraphic units.
In the summer of 2010 swisstopo has launched a pilot project with the objective of testing the compilation of a harmonised
legend of the Mesozoic of the Swiss Jura Mountains. This pilot project is a cooperation between the Swiss Geological Survey
and the study group Jura of the Swiss Committee of Stratigraphy. Besides, the Committee has initiated the development of the
internet-based Stratigraphic Lexicon of Switzerland (www.stratigraphie.ch) a few years ago (Burkhalter & Heckendorn 2009).
With respect to stratigraphy, the principal goals of the harmonisation of geological map legends are (a) to define an uniform nomenclature (Remane et al. 2005) for all lithostratigraphic units (mapping units) used in the legends of the GA25,
(b) to correlate the legends of the GA25 from west to east and (c) to provide the harmonised lithostratigraphic units of
Switzerland (definition, description, chronostratigraphic allocation) in the Stratigraphic Lexicon of Switzerland.

REFERENCES
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Geology 14/1+2, 159–162.
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5.3
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and Vouan massifs (Chablais Prealps, Haute-Savoie, France): preliminary
results.
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Preliminary compositional and granulometric analyses of turbiditic sandstones from the Gurnigel Flysch (Voirons and
Vouan massifs, Haute-Savoie, France) show that these deposits mostly consist of poorly sorted subarkoses, but reveal distinctive granulometric trends within this succession. Moreover, the recognition of various facies, including globigerinidrich limestones, suggests that future detailed petrographic and sedimentological work will contribute to refine the lithostratigraphy of this f lysch.
The Voirons and Vouan massifs are located in the external part of the Chablais Prealps and belong to the Gurnigel nappe,
the origin of which is controversial. They comprise three lithostratigraphic units including from bottom to top: (1) the
Voirons Sandstones (VS), consisting of a thick alternation of shales and sandstones, locally interspersed with conglomerate beds; (2) the Vouan Conglomerates (VCg), forming metric beds of matrix-supported conglomerates; and (3) the Saxel
Marls (SM), which is a very fine-grained, mostly shaly succession, locally comprising thin sandstone beds. These three
units are interpreted as deep-water turbidite deposits. Their age has been constrained between the early and the late
Eocene by planktonic foraminifer assemblages. However, these siliciclastic units have never been the object of quantitative petrographic and sedimentological analyses. Up to now, no precise criteria can be used to unambiguously identify each
of these formations in complex exposures.
In this study, we have so far collected and examined more than 180 sand-sized samples, mainly from the VS and SM, from
both known exposures (Charollais et al., 1998) and new outcrops. For each thin section, granulometric and compositional
(point counting) analyses were performed with a petrological microscope leading to the recognition of several facies types.
Preliminary point-counting analyses indicate that most sandstones from all three units can be classified as subarkoses.
Preliminary granulometric analyses show that sandstones collected from the SM are well sorted and fine- to mediumgrained, whereas those from VS are poorly sorted and range from silt- to very coarse sand-size (Fig. 1). Furthermore,
granulometric trends in the VS correspond with the stratonomy of this unit, but are not visible in the stratonomy of the
SM. Finally, ten distinctive facies have been identified including a wide range of composition from mature glauconitic
sandstones to globigerinid-rich arenaceous limestones.

REFERENCES
Charollais, J.; Plancherel, R.; Monjuvent, G. & Debelmas, J. 1998. Carte géologique de la France (1/50000e) -- Feuille
d’Annemasse. BRGM - Masson
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Figure 1. Granulometric distribution of sandstone from Voirons Sandstones and Saxel Marls.
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New developments in stratigraphic nomenclature
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Stratigraphy not only describes strata (as its name implies) but also analyses the relationship between rock units and geologic time. Thus, it furnishes the indispensable base for the interpretation of the tectonic, climatic, oceanographic, geochemical, biotic, and sedimentary processes that shaped the face of the Earth throughout its history.
In an effort to present the state of the art in stratigraphic classification, the International Subcommission on Stratigraphic
Classification (ISSC) of the International Commission on Stratigraphy (ICS), a member of the International Union of
Geological Sciences (IUGS), publishes a series of articles on the various stratigraphic disciplines. So far, cyclostratigraphy
(Strasser et al. 2006), chemostratigraphy (Weissert et al. 2008), and magnetostratigraphy (Langreis et al. 2010) have been
treated. Papers on biostratigraphy, lithostratigraphy, sequence stratigraphy, and chronostratigraphy are in preparation.
This series is not meant to be a revision but rather a complement to the International Stratigraphic Guide (Hedberg 1976,
Salvador 1994) by presenting the newest concepts and by giving real-world examples from the Palaeozoic, the Mesozoic,
and the Cenozoic.
An issue being currently hotly debated in the international stratigraphic community is the question if the nomenclature
of stratigraphic units should be simplified as proposed by Zalasiewicz et al. (2004), i.e. no more distinction should be made
between chronostratigraphy (time-rock units) and geochronology (units of geologic time). Related to this issue is the distinction between durations of stratigraphic units (expressed in yr, kyr, or Myr) and dates on the time axis (expressed in a,
ka, and Ma)(e.g., Aubry 2009).
Although nomenclature should never overrule the scientific reasoning and become a research goal in itself, it is important
that clear and commonly accepted definitions be available to improve the communication between scientists. A good example is the international effort to integrate the various stratigraphic methods for the establishment of the GSSPs that
define stage boundaries.
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