
Contents 

1 Introduction 1 
1.1 Rationale 2 
1.2 Objectives 5 
1.3 Thesis Outline 5 
1.4 The Rotliegend of the Southern Permian Basin 

in Northern Germany 6 
1.4.1 Tectonic Setting 6 
1.4.2 Depositional Setting 8 

1.5 Study Area 9 
References 11 

2 Data and Methodology 13 
References 15 

3 Seismic Attribute Analysis for Detection of Highly 
Compartmentalised Reservoirs 17 
3.1 Introduction 17 
3.2 Geological Framework 18 

3.2.1 Tectonic Setting 18 
3.2.2 Depositional Setting 21 

3.3 Data and Methods 22 
3.4 Results 25 

3.4.1 Seismic Interpretation 25 
3.4.2 Core and Wire Line Log Data 28 
3.4.3 Modern Analogue 30 

3.5 Discussion 32 
3.5.1 Formation of Polygonal Networks and Tectonics 32 
3.5.2 Implications of Polygonal Networks 

for Reservoir Quality 34 
3.6 Conclusions 35 
References 36 

http://d-nb.info/1030083835

http://d-nb.info/1030083835


xjv Contents 

4 Impact of Arid Surface Mega-Cracks on Hydrocarbon 
Reservoir Properties 39 
4.1 Introduction 39 
4.2 Depositional Settings 40 

4.2.1 Tight Gas Field Study Area 40 
4.2.2 Panamint Playa 42 
4.2.3 The Panamint Valley as an Upper Rotliegend 

Field Analogue 44 
4.3 Data and Methods 45 
4.4 Polygonal Mega-Crack Systems 47 
4.5 Discussion 52 

4.5.1 Mega-Crack Development 52 
4.5.2 Fault Development 56 
4.5.3 Implication for Hydrocarbon Migration/Systems 

and Reservoirs 57 
4.6 Conclusions 59 
References 59 

5 Facies Analysis of Cores from 4 Wells from Northern 
Central Germany 63 
5.1 Introduction 63 
5.2 Sedimentary Facies in the Cores 65 

5.2.1 Pond/Lake 65 
5.2.2 Lake Margin 66 
5.2.3 Aeolian Mudflat 66 
5.2.4 Damp Sandflat 68 
5.2.5 Wet Sandflat 68 
5.2.6 Dry Sandflat 68 
5.2.7 Low Energetic Fluvial Deposits 72 
5.2.8 Aeolian Dune (base) 72 

5.3 Core Description 72 
5.3.1 Well 1 72 
5.3.2 Well 2 72 
5.3.3 Well 3 78 
5.3.4 Well 4 78 

5.4 Interpretation 83 
5.5 Comparison to the Study Area in East Frisia 83 
5.6 Conclusions 84 
References 85 

6 Nano-Scale Porosity Analysis of a Permian Tight 
Gas Reservoir 87 
6.1 Introduction 87 
6.2 Geologic and Sedimentary Setting 88 



Contents xv 

6.3 Data and Methods 88 
6.4 Results 93 

6.4.1 Diagenetic Observations, Pore Symmetry Quantification 
and Upscaling Approach 93 

6.4.2 Error Calculation 94 
6.5 Discussion and Conclusions 95 
References 97 

7 Conclusions and Outlook 99 
7.1 Resume 99 
7.2 General Implications 101 
7.3 Outlook 102 
References 103 


