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Figure 1: Swiss Molasse basin with the target 
megafans (Thun-, Lucerne-, Appenzell-areas).

Figure 2: Data table with sediment flux (Kuhle-
mann et al., 2001; grey area = ±50% error).

From grains to alluvial megafans

Possible biases related to grain size measurements

Sediment flux to the basin and data to be collected
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Correction 1)
Correction for the length of the b-axis will be accom-
plished by i) using in-situ measurements of reworked 
Molasse sediments from gravel pits, in combination 
with ii) probabilistic calculations of the longest visible 
axis. For this, we use the measured a- and b-axes 
values from step i) and construct a grain with a specific 
axis ratio which we rotate along its c-axis and measure 
the projected length (Fig. 5).

Correction 2)
Because of the limited resolution of our setup, we are 
not able to identify grains that are smaller than 3mm. 
This adds a bias to the fine-grained particles within the 
conglomerates. To correct for this bias, we sieve 
reworked Molasse deposits from a gravel pit. This 
allows us to estimate the amount of matrix within 
conglomerates.

Correction 3)
During transport, grain size decreases from proximal to 
distal positions. Since we are interested in the grain 
sizes at the point of entry to the Molasse basin, we 
need to correct our dataset for this bias.
We will determine a grain size fining factor by meas-
urements along isochronous stratigraphic sections 
where proximal-distal relationships are preserved.
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Possible rela�onship between sediment flux and grain size 
extracted from coarse-grained Swiss Molasse deposits
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We follow a Wolman (1954) based 
approach by taking digital photo-
graphs of conglomerates calibrated 
with a meter stick and measure the 
longest visible axis of each grain 
beneath a grid intersection (Fig. 3).
Conventionally, among the three 
axes of a grain (Fig. 4), the b-axis is 
used as a reference for quantifying 
the grain size, especially when the 
focus lies on exploring the relation-
ship between sediment flux and the 
transport of grains.
Our grain size measurements thus 
include three possible biases for 
which we have to correct our data-
set.

Pioneer studies in fluvial hydraulics 
revealed already in the 1950’s a 
general relationship between 
sediment loads (sediment dis- 
charge and grain size) and stream 
power conditions (water discharge 
and river slope) (Lane, 1955).
In this project, we test the hypothe-
sis whether trends in grain size are 
directly related to shifts in sediment 
flux at the scale of the Swiss Molas-
se basin.
We choose the Swiss Molasse basin 
as a natural laboratory because it’s 
Oligo-Miocene strata provides us 
with numerous, already dated 
sections. These km-thick sequences 
have been formed by three target 
megafans (Fig. 1 & 2).

The volumetric infill of the Swiss 
Molasse basin, which also includes 
the conglomerates of the three target 
megafans, has been used to deter-
mine the sediment flux to the basin 
(e.g. Kuhlemann et al., 2001). The 
calculations are based on data of 
thicknesses maps and restored 
cross-sections and thus also include 
several uncertainties (i.e. post depo-
sitional compaction, variation in 
densities).
To test our hypothesis, we statistical-
ly compare the sediment flux dataset 
with the grain size dataset, from 
which the latter needs to be collect-
ed. Since grain size measurements 
bear possible biases, we need to 
correct our grain size data.
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