
Relationship of hydraulic parameters with diagenetic evolution and depositional preconditions
(Buntsandstein, Central Germany) 

We appreciate grants of the German Federal 
Ministry of Education and Research (BMBF) in 
the framework of the collaborative research 
projects INFLUINS (grant no. 03IS2001A), 
sponsored by the program „Spitzenforschung 
und Innovation in den Neuen Ländern“. 

    Acknowledgment

1 2 2 2 2C. Kunkel , M. Aehnelt , D. Pudlo , R. Gaupp  and K. U. Totsche
1 2
GFZ German Research Centre for Geosciences Potsdam, Germany; Friedrich-Schiller-University Jena, Institute of Geosciences, Germany

The study area is the Thuringian Syncline, which is a small sub-basin of the North German Basin located at its southern margin. One of its major aquifers is built from siliciclastic 
sediments of the Buntsandstein, which are characterized by rapid changes of depositional environments from channel to sandflat to lacustrine depositions resulting in large hetero-
geneities at a relatively small scale (few to some hundred meters).

1: (above) Porosity and permeability strongly depend on depth, pointing to secondary enhancement of aquifer quality 
during uplift and subsequent weathering. (Thin line in the boxes gives the median and the thick line the mean values).

2: (below) Highest porosity and permeability values were measured in the fluvial channel facies association (CH), 
with a median value that is about 18 times higher than in sandsheet sandstones (SBS). Data of the floodplain 
fines (FF) shows very poor aquifer potential (Kunkel et al. 2018).
(CH = channels, SBS = sandsheets, FF = floodplain fines, (F) = fluvial, (S) = sandflat. Thin line in the boxes gives the median 
and the thick line the mean values). 

4: Leaching types (LT) and cementation types (CT) are common in 
medium-grained, fluvial and sandflat sandstones. Illite types (IT) are 
linked with finer grained sandstones of  sandsheets and floodplain 
heteroliths. preferentially in the sandflat environment. Mixed types (MT) 
relate mostly to floodplain heteroliths (Kunkel et al. 2018).

Major pathways for fluid flow are not solely 
controlled by sedimentary facies, but also by 
present-day cement dissolution and mineral 
alteration, especially in the vadose zone.

3: (right) Relationships between petro-
physical properties and diagenesis are 
evident. Cementation dominated types 
(CT) reveal low porosities and perme-
abilities, whereas leaching types (LT) 
cluster at high values. Illite dominated 
sandstones (IT) exhibit almost uni-
formly low permeabilities but moderate 
to high porosities. Values of porosity 
and permeability of the mixing type 
(MT) sandstones are intermediate 
between all others types (Kunkel et al. 
2018). 
(Thin line in the boxes gives the median and 
the thick line the mean values). 

Figures reprinted from Mar. Petrol. Geol., 97, Kunkel C., Aehnelt M., Pudlo D., Kukowski N., Totsche K.U. & Gaupp R., Subsurface 
aquifer heterogeneities of Lower Triassic clastic sediments in central Germany, 209 - 222, (2018), with permission from Elsevier.
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Fig. from Kunkel et al. 2018, all rights reserved.

F
ig

. f
ro

m
 K

u
n
ke

l e
t a

l. 
2
0
1
8
, a

ll 
ri
g
h
ts

 r
e
se

rv
e
d
.

F
ig

. f
ro

m
 K

u
n
ke

l e
t a

l. 
2
0
1
8
, a

ll 
ri
g
h
ts

 r
e
se

rv
e
d
.

F
ig

. f
ro

m
 K

u
n
ke

l e
t a

l. 
2
0
1
8
, a

ll 
ri
g
h
ts

 r
e
se

rv
e
d
.

Fig. from Kunkel et al. 2018, all rights reserved.
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