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nach Lemcke 1988

Schnitt durch das Molassebecken: tief liegende Aquifere

Der Geothermiekongress 19.-21.11.2019                                               Stober
2



Paläohydrologie des Süddeutschen
Molassebeckens in der Kreide

Profil nach Lemcke 1974

In Baden-Württemberg:
2 prätertiäre thermale Aquifere: 
- Oberjura (Malm)
- Oberer Muschelkalk (ku, mo, mm)

In Bayern:
2 prätertiäre thermale Aquifere:
- Kreide
- Oberjura (Malm)
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Mayer 1994

Oberjura (Malm): Riff-Fazies und gebankte Fazies

Mit höherer Durchlässigkeit in der Riff-Fazies
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Birner et al. 2012
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Gebirgs-
Durchlässigkeiten
T/H (m/s) 
Malmaquifers

nicht fündige Bohrungen: 
T/H << 10-7 m/s

Birner et al. 2012
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Wassertypen
Malmaquifer

(Hydrochemie)

Gestrichelt: etwa Verlauf
der Grundwasserscheide
nach Frisch & Huber 2000

Birner et al. 2012
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Hydrostratigraphische Gliederung des Malmaquifers

Birner 2013
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Tiefe thermale Karbonatgestein-Aquifere im westlichen Teil des Molassebeckens

Oberjura (Malm) Oberer Muschelkalk

Grundwassergleichen (p-/T-korrigiert)

Stober 2014
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Potential-Differenzen Karte zws. Oberjura (Malm) und Oberem Muschelkalk

Die beiden Aquifere scheinen
hydraulisch voneinander entkoppelt.

Das zeigt auch die Hydrochemie.

Verkarsteter Oberer Muschelkalk

Stober 2014
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Oberjura (Malm) Oberer Muschelkalk Oberer Muschelkalk

Oberjura (Malm)

Tiefe thermale Karbonatgestein-Aquifere
im westlichen Teil des Molassebeckens

Hydrochemie - Wassertypen

Stober 2014
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Durchlässigkeiten T/H (m/s) und Temperaturen
im Oberjura (Malm) von BW

Stober 2014
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Durchlässigkeiten T/H (m/s) und Temperaturen
im Oberen Muschelkalk Komplex von BW

Stober 2019

Neue Geothermieanlage zur Beheizung der Staufer-Kaserne Pfullendorf
(Generaloberst-von-Fritsch):
2 ca. 1.500 m tiefe Bohrungen, Abstand: 850 m, 78°C, TDS = 39 g/kg
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Cross section through the 
molasses-basin in SE direction 

Saulgau wells: 
temperature 
~ 42˚C, H = 35 m

Swabian Alb

Strongly enlarged 
lead cast of a pore 
of a sandstone 

Tracer test between 2 geothermal wells in the Upper Jurassic

Saulgau
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Location of the 3 
geothermal wells 
in Saulgau

The tracer test was carried out between the wells TB1 and TB3
distance: 430 m, depth: 650 m
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brief tracer input:
2 kg uranine,
5/10/1982

TB1

TB3

Q = 29 l/s

radial 
convergent 
flow

r = 430 m

injection 
of 
uranine
(rubber 
sleeve)

water table 
185 m b.s.

Performance of the tracer test
TB3TB1

Bertleff et al. 1988
Käß 2004
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tracer tests in TB3

Tracer tests in the borehole Saulgau TB3, to exclude a thermal shortcut
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stop of pump in TB1

Fitting the measured data with type curve (radial convergent flow field)
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Q = 29 l/s
H = 35 m
r = 430.5 m

Determination of aquifer parameters using type curves

convection time (tK)

effective porosity (ne)

ne

effective velocity (u)

longitudinal dispersion (DL)

longitudinal dispersivity (αL)

tK = t/tR = 5.25 103 h / 1 = 5.25 103 h

ne = (tK Q)/(π r2 H) = 0.027 = 2.7%

u = Q / (2 π r H ne) = 1.14 10-5 m/s = 0.98 m/d

DL = u r / Pe = 9.78 10-4 m²/s

αL = DL / u = 85.8 m
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Groundwater table is not constant

Daily groundwater table fluctuations due to earthtides in a confined aquifer: 

karstified Upper Jurassic, 640 m depth, TB3 Saulgau
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Information concerning the other tracer tests:

Tracer test with eosine (fluorescent tracer):
• input of 5 kg eosine in TB3 10/10/1983, brief tracer input
• during the geothermal test, e.g. injection of Q=21 l/s water in TB3 and 

production of Q=21 l/s water in TB1
• recover rate of the injected tracer: 52.7%
• Cmax = 4.86 mg/m3

Tracer test with tritium:
• by chance, due to the geothermal test, e.g. injection of surface water in TB3, 

continuous tracer input
• surface water is enriched with tritium, deep thermal water is tritium free
• input 3H = 36.1 ± 4.1 TU
• Cmax = 10.2 ± 0.8 TU
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Measured Tritium concentrations (in TB1) 
during the geothermal test (injection in GB3, production of TB1) 

duration of geothermal test
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