B1T: A public domain model for 1D temperature and rheology construction in basementsedimentary geothermal exploration
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Gathering data for green field geothermal regions, often lacking data on rock thermalmechanical properties, can be time-consuming and expensive. If there is need for a quick, firstorder assessment, or when the model area is very large and there are gaps in data availability, it
can be sufficient to use generic properties. For this purpose we have developed a generic
property database that can be used to gain insight in the thermal properties and mechanical
strength that one could expect for different basin settings, crustal geometries, and thermaltectonic ages (Limberger et al., 2017). To this end, we have combined the thermal property
tables from Hantschel & Kauerauf (2009) and rheological properties (Tesauro et al., 2009) and
coupled them with a simple 1D thermal-mechanical model into a tool that can be used for the
above described purposes.
The tool can be used to compare two different scenarios for crustal and sediment configuration.
As input the user can give estimates for the thickness of the layers including sediments, upper
and lower crust and the total lithosphere (Fig. 1). With a drop-down menu, different lithologies
can be selected for the sediments, automatically returning the corresponding thermalmechanical properties (Fig. 1). Thermal conductivity is temperature and pressure dependent
throughout the whole crust (Fig. 3) and is updated iteratively and automatically with a 1D
steady-state thermal solution (cf. Eq. 1).
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For the sediment layer compaction curves are calculated and used to determine porosities and
the subsequent bulk thermal conductivity by mixing the pore fluid with the matrix thermal
conductivity (see paper and Fig. 3). Burial anomalies can be included to take into account the
effects of anomalous compaction, affecting thermal properties.
The temperature output is used together with the rheology to calculate strength profiles and give
an estimate of the integrated strength for compression and extension (cf. Table 3.1). Different
rheological properties can be chosen for upper and lower crust and lithosphere mantle by
selecting different rheologies from the drop-down menu (Fig. 2).

Fig. 1: Screenshot from the input and selection fields of the thermal part of the generic
property tool. Fields in orange can be changed or selections can be made from a dropdown menu.

Fig. 2: Screenshot from the input and selection fields for the rheology part of the generic
property tool. Fields in orange can be changed or selections can be made from a dropdown menu.

Fig. 3: Screenshot from the output graphs of the generic property tool. Two scenarios
with a different lithology and thermal regime can be compared (orange and red). Upper
panels show full depth range. Lower panels show the upper 10 km in more detail,
including the thermal conductivity of the matrix (dashed orange and red) and pore fluid
(blue) compared to the bulk thermal conductivity (solid orange and red).

Table 3.1: Power law and Dorn law creep parameters for sediments, crust and mantle
(from Tesauro et al., 2009). Numbers in brackets denote different sources of the data.
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