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Outline


1. Macro-distribution of hydrocarbons
2. Hydrocarbon content
3. Micro-distribution of hydrocarbons
4. Origin of hydrocarbons
5. Influence of hydrocarbons on creeping 
and dilatancy
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Studies of hydrocarbons in the Staßfurt Hauptsalz
March 2011 – November 2012


- objectives and methods -
Main objectives
• distribution, content, localization of HC


• In-situ-studies (volumes, interconnectivity)


• geomechanical behaviour of HC-bearing rocks


• composition, origin of HC (source rocks)


• behaviour of HC-bearing rocks during heating


• special boreholes and fresh samples


Main methods


• microscopic studies (normal light, ultraviolett light)


• CT analyses
• microstructures (subgrains, deformation of rocks)
• organic-geochemical studies
• experimental studies (geomechanical studies, heating).
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Distribution of hydrocarbons (crosscut 1 east, boreholes)
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Rare local occurences of hydrocarbons at Gorleben exploration mine
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Rare local occurences of hydrocarbons at Gorleben exploration mine


Large condensate patch in crosscut 1 west (eastern wall, 840 m-level)
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Appearances of hydrocarbons at Gorleben exploration mine


Continuous & folded hydrocarbon-bearing layers in drilling station 5 & 1.2 (840 m-level)
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Complex procedure to get fresh and unaltered samples for analysis
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Hydrocarbon content in Gorleben Staßfurt Hauptsalz (Q1W/Q1E)
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Maximum content of hydrocarbons C1-C40 : 0,0443 wt.-%
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content of hydrocarbons (crosscut 1 west)
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Hydrocarbons in new drillings at Gorleben exploration mine


Crosscut 1 West


Displayed concentration of hydrocarbons = 401 CC 
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Hydrocarbons at grain boundaries (z2HS1; “Knäuelsalz“)
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Hydrocarbons at grain boundaries (z2HS1; “Knäuelsalz“)
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Hydrocarbons within anhydrite crystals (z2HS1; “Knäuelsalz“)
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Cleavage-parallel capillaries in anhydrite (ESEM)
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Hints to the origin of the hydrocarbons within Gorleben Hauptsalz 
according to the isoprenoids Pristan and Phytan (GC-FID)
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Stassfurt-Carbonate as source rocks for hydrocarbons in Gorleben
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Triaxial creep tests of HC-bearing Gorleben Hauptsalz
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 Kriechen mit Dilatanz


creep tests at 20 MPa, 30 °C, changing confining pressure to investigate influence
of HC on dilatance


O. Schulze (2013)
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Geomechanical testing of HC-bearing Staßfurt Hauptsalz


Position of dilatancy curve do not change for HC-bearing
rocks compared to Christescu & Hunsche (1998)


No impact of HC on mechanical and hydraulic integrity
of salt barrier


No influence of HC on dilatance behaviour of rocks


No influence of HC on pore pressure during creeping
and heating – no gas fracking fissures were observed
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Summary


The hydrocarbons occur only along grain boundaries, healed (respectivly technical 
caused open) fissures or within capillaries of anhydrite with contact to grain boundaries


The results of the chemical analyses show, that:
- the maximum content of hydrocarbons (C1-C40) is about 443 ppm (0,0443 wt.-%)
- just 5 samples have a hydrocarbon content between 48 ppm (0,0048 wt.-%) and 443 ppm
- most of the samples have a hydrocarbon content below 4 ppm (0,0004 wt.-%)
- 64% of the samples have a hydrocarbon content of less than 1 ppm (0,0001 wt.-%)


Investigation of the hydrocarbons point to the Stassfurt-Carbonate (z2SK) as source rock


Hydrocarbons in Gorleben occur as interjected isolated streaks, clouds and islands


The distribution of the hydrocarbons within Gorleben salt is highly heterogeneus
and only of local character


The low content of hydrocarbons has no influence on the geomechanical behaviour of
Gorleben Hauptsalz









