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1 Supplementary Figures 

 

Figure 1: Elevation distribution of the (A) top of the basement, (B) Moho, (C) LAB – 
Lithosphere-Asthenosphere-Boundary (Maystrenko et al. 2020; Maystrenko et al. 2012; 
Maystrenko and Scheck-Wenderoth 2013; Scheck-Wenderoth and Maystrenko 2013), White 
line indicates coastline, Colorscale for each individual panel above (A,B) or below (C), 
Coordinates are in UTM Zone 32N. 

 

2 Supplementary Videos  
 

We provide two video files showing the temperature and pressure boundary condition over time. The 
video files are rendered in two panels: left: map view of spatially distributed temperature/pressure 
with indication of time step on top. White line indicates coastline = 0 m elevation. Color-coding 
indicated below map. Right: chart view of temporal development, indicating minimum (min), median 
(med) and maximum (max) pore pressure as lines and the 75%ile as shaded area. 



  Supplementary Material 

 2 

 

3 Supplementary references 

All temperature data used for the validation of the model were derived from: 

(Agemar et al. 2014; Andrews-Speed et al. 1984; Argent et al. 2002; Bujakowski et al. 2010; Eriksson 
et al. 1979; Förster 2001; GEOTIS-TEAM 2011; Geozentrum Hannover (LBEG) 2011; Gladysz et al. 
1994; Japsen et al. 2007; Kühn and Günther 2007; Kus et al. 2005; Leibniz Institute for Applied 
Geophysics (LIAG) 2011; Luijendijk et al. 2011; Majorowicz 1979; Norwegian Petroleum Directorate 
(NPD) 2007; Okiongbo 2011; Pester et al. 2010; Petmecky et al. 1999; Rodon and Littke 2005; 
Schöner 2006; Szewczyk and Nawrocki 2011; The Global Heat Flow Database of the International 
Heat Flow Commission 2011; Van Balen et al. 2002; Van Balen et al. 2000; Vandenberghe and Fock 
1989; Verweij et al. 2010; Verweij 2003; Wohlenberg 1979; Yu et al. 1995) 

 

Agemar T, Alten J-A, Ganz B, Kuder J, Kühne K, Schumacher S, et al. The geothermal information system for Germany–
GeotIS. Zeitschrift der deutschen Gesellschaft für Geowissenschaften. E. Schweizerbart’sche Verlagsbuchhandlung; 
2014;165(2):129–44.  

Andrews-Speed CP, Oxburgh ER, Cooper BA. Temperatures and depth-dependent heat flow in western North Sea. 
AAPG bulletin. American Association of Petroleum Geologists (AAPG); 1984;68(11):1764–81.  

Argent JD, Stewart SA, Green PF, Underhill JR. Heterogeneous exhumation in the Inner Moray Firth, UK North Sea: 
constraints from new AFTA® and seismic data. Journal of the Geological Society. GeoScienceWorld; 
2002;159(6):715–29.  

Bujakowski W, Barbacki A, Czerwińska B, Pająk L, Pussak M, Stefaniuk M, et al. Integrated seismic and magnetotelluric 
exploration of the Skierniewice, Poland, geothermal test site. Geothermics. Elsevier; 2010;39(1):78–93.  

Eriksson KG, Ahlbom K, Landström O, Larson S, Lind G, Malmqvist D. Investigation for geothermal energy in Sweden. 
Geothermics and Geothermal Energy. Springer; 1979. p. 196–204.  

Förster A. Analysis of borehole temperature data in the Northeast German Basin: continuous logs versus bottom-
hole temperatures. Petroleum Geoscience. European Association of Geoscientists & Engineers; 2001;7(3):241–54.  

GEOTIS-TEAM. Geothermisches Informationssystem für Deutschland (Geotis) [Internet]. 2011. Available from: 
http://www.geotis.de 

Geozentrum Hannover (LBEG). Geothermie - geht das bei mir? [Internet]. 2011. Available from: 
https://www.lbeg.niedersachsen.de/energie_rohstoffe/geschaeftsstelle_geothermie/geothermie_geht_bei_mir/g
eothermie---geht-das-bei-mir-91279.html 

Gladysz M, Sokolowska J, Sokolowski J. Geothermal projects in Poland. GRC Bulletin. 1994;23(6):201–7.  

Japsen P, Green PF, Nielsen LH, Rasmussen ES, Bidstrup T. Mesozoic–Cenozoic exhumation events in the eastern 
North Sea Basin: a multi-disciplinary study based on palaeothermal, palaeoburial, stratigraphic and seismic data. 
Basin Research. European Association of Geoscientists & Engineers; 2007;19(4):451–90.  



 3 

Kühn M, Günther A. Stratabound Rayleigh convection observed in a 4D hydrothermal reactive transport model based 
on the regional geological evolution of Allermöhe (Germany). Geofluids. Wiley Online Library; 2007;7(3):301–12.  

Kus J, Cramer B, Kockel F. Effects of a Cretaceous structural inversion and a postulated high heat flow event on 
petroleum system of the western Lower Saxony Basin and the charge history of the Apeldorn gas field. Netherlands 
Journal of Geosciences. Cambridge University Press; 2005;84(1):3–24.  

Leibniz Institute for Applied Geophysics (LIAG). Online-Dienste & Downloads [Internet]. 2011. Available from: 
https://www.liag-hannover.de/de/online-dienste-downloads/downloads.html 

Luijendijk E, ter Voorde M, van Balen R, Verweij H, Simmelink E. Thermal state of the Roer Valley Graben, part of the 
European cenozoic rift system. Basin Research. European Association of Geoscientists & Engineers; 2011;23(1):65–
82.  

Majorowicz J. Mantle heat flow and geotherms for major tectonic units in Central Europe. Geothermics and 
Geothermal Energy. Springer; 1979. p. 109–23.  

Maystrenko YP, Bayer U, Scheck-Wenderoth M. Salt as a 3D element in structural modeling — Example from the 
Central European Basin System. Tectonophysics. 2012;591:62–82.  

Maystrenko YP, Scheck-Wenderoth M. 3D Lithosphere-Scale Density Model of the Central European Basin System 
and Adjacent Areas. Tectonophysics. 2013;601:53–77.  

Maystrenko YP, Scheck-Wenderoth M, Anikiev D. 3D-CEBS: Three-dimensional lithospheric-scale structural model of 
the Central European Basin System and adjacent areas. GFZ Data Services; 2020 [cited 2020 Dec 7]; Available from: 
https://dataservices.gfz-potsdam.de/panmetaworks/showshort.php?id=f2ee27db-0c92-11eb-9603-497c92695674 

Norwegian Petroleum Directorate (NPD). The NPD’s fact pages; well data summary sheets [Internet]. 2007. Available 
from: http://www.npd.no/engelsk/cwi/pbl/en/wdss_index.htm 

Okiongbo KS. Bulk volume reduction of the Kimmeridge Clay Formation, North Sea (UK) due to compaction, 
petroleum generation and expulsion. Research Journal of Applied Sciences, Engineering and Technology. Maxwell 
Science Publishing; 2011;3(2):132–9.  

Pester S, Agemar T, Alten J-A, Kuder J, Kuehne K, Maul A-A, et al. GeotIS–the geothermal information system for 
Germany. Proceedings of the World Geothermal Congress 2010. 2010.  

Petmecky S, Meier L, Reiser H, Littke R. High thermal maturity in the Lower Saxony Basin: intrusion or deep burial? 
Tectonophysics. Elsevier; 1999;304(4):317–44.  

Rodon S, Littke R. Thermal maturity in the Central European Basin system (Schleswig-Holstein area): results of 1D 
basin modelling and new maturity maps. International Journal of Earth Sciences. Springer; 2005;94(5–6):815–33.  

Scheck-Wenderoth M, Maystrenko YP. Deep Control on Shallow Heat in Sedimentary Basins. Energy Procedia. 2013 
Jan;40:266–75.  

Schöner R. Comparison of Rotliegend sandstone diagenesis from the northern and southern margin of the North 
German Basin, and implications for the importance of organic maturation and migration [PhD Thesis]. 2006.  

Szewczyk J, Nawrocki J. Deep-seated relict permafrost in northeastern Poland. Boreas. 2011;40(3):385–8.  

The Global Heat Flow Database of the International Heat Flow Commission. The IHFC Global Heat Flow Database 
[Internet]. 2011. Available from: https://ihfc-iugg.org/products/global-heat-flow-database/data 



  Supplementary Material 

 4 

Van Balen RT, Van Bergen F, De Leeuw C, Pagnier H, Simmelink H, Van Wees JD, et al. Modelling the hydrocarbon 
generation and migration in the West Netherlands Basin, the Netherlands. Netherlands Journal of Geosciences. 
Cambridge University Press; 2000;79(1):29–44.  

Van Balen RT, Verweij JM, Van Wees JD, Simmelink H, Van Bergen F, Pagnier H. Deep subsurface temperatures in the 
Roer Valley Graben and the Peelblock, the Netherlands-new results. Netherlands Journal of Geosciences. Cambridge 
University Press; 2002;81(1):19–26.  

Vandenberghe N, Fock W. Temperature data in the subsurface of Belgium. Tectonophysics. Elsevier; 1989;164(2–
4):237–50.  

Verweij JM. Fluid flow systems analysis on geological time scale in onshore and affshore Netherlands. 2003;  

Verweij JM, Souto Carneiro Echternach M, Witmans N. Central Offshore Platform—Area NCP2E; burial history, 
temperature, source rock maturity and hydrocarbon generation. TNO report. 2010;70.  

Wohlenberg J. The subsurface temperature field of the Federal Republic of Germany. 1979;  

Yu Z, Thomsen RO, Lerche I. Crystalline basement focusing of heat versus fluid flow/compaction effects; a case study 
of the I-1 well in the Danish North Sea. Petroleum Geoscience. Geological Society of London; 1995;1(1):31–5.  

 

 


	1 Supplementary Figures
	2 Supplementary Videos
	3 Supplementary references

