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Abstract 

 

The process of bioturbation, or the organism/sediment interaction, has a strong impact on reservoir quality and its flow behavior and is capable 

either to enhance or diminish it. Despite this fact, existing classifications of porosity in carbonates and siliciclastics do not really consider 

ichnological components as a part, while existing bioturbation-focused classifications are based on the final appearance of burrow-related 

heterogeneities in the sedimentary rock. A novel approach is made classifying bioturbation-influenced porosity on the basis of the size as well 

as morphological and compositional features of bioturbate textures and discrete trace fossils. Given the diverse appearance of trace fossils and, 

consequently, their highly variable influence on the fluid-flow within the sediment, an attempt is made to classify bioturbation-influenced 

porosity (both, enhancement and diminishing) at different scales and by appreciating the specific burrow nature as a function of the overall 

behavior of their trace maker. This newly proposed key aims for a better predictability of reservoir quality as an integral part of the reservoir-

characterization workflow, together with sedimentological and diagenetic analysis. Selected examples of bioturbation-related modifications of 

rock properties are presented from platform carbonates of the Permian/Triassic Khuff Formation from the South Pars gas field in the Persian 

Gulf, from shallow-marine Jurassic siliciclastics of the Norwegian North Sea, and from Upper Cretaceous deep-marine fan deposits of the 

Norwegian Sea. These case studies show that the porosity in these reservoirs is significantly impacted by diverse bioturbation, which either 

results in an enhancement or a diminishing of the reservoir quality. Given a solid understanding of the conditions, burrow-related porosity and 

permeability are predictable to a certain degree.  
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Outline: 

• Introduction 

• Bioturbation and reservoir quality 

• New classification key 

• Examples 

• Conclusions 



Small-scale heterogeneities  reservoir quality 
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Diagenetic 

• Cementation and dissolution 

• Grain coating 

Sedimentary 

• Lithological composition 

• Sedimentary structures 

Ichnological 

• Trace fossils 

• Bioturbate texture 
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Fluvial sandstone 

Lower Jurassic 

North Sea 

Deep-marine chalk 

Upper Cretaceous - Palaeogene 

North Sea 
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Vertical - horizontal 

Bifurcation Boxwork 
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Tracemaker, behavior, substrate 
Dwelling 

Scavenger 

Wilson and Ruff 

(1988) 

Detritus-feeding 

Frieling 

(2007) Deposit-feeding Bromley 

(1996) 
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New classification scheme 

           Knaust  
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• No to 5% bioturbation 

• 23.8% / 6.69 mD 

• 70% bioturbation 

• 20.9% / 1.29 mD 

• Increased heterogeneity 

• Incorporation of mud 

 Decreased porosity and permeability 

Ophiomorpha 

rudis 

Ophiomorpha-diminished reservoir quality: 

Upper Cretaceous Springar Formation (deep-marine) 

Norwegian Sea 

Modern Corallianassa 

 
(Dworschak et al., 2006) 

2 cm 
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Bioturbated vs. unbioturbated sandstone 
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Submarine fan system, proximal-distal trends (bioturbation) 



11 

0 mD 

45 mD 

Zoophycos-enhanced reservoir quality: 

Upper Permian Khuff Formation (carbonate platform) 

(Pemberton 

et al., 2001) 

(Löwemark et al., 2004) 
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Khuff carbonate platform (S-N cross section) 

Knaust (2009): GeoArabia 14: 17-38 
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• Sandstone with mud drapes  

• Moderate bioturbation 

• Poro-perm 16%, 23 mD 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

• Lower shoreface 

• Sandstone, cross-stratified 

• No bioturbation 

• Poro-perm 19%, 1477 mD 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

• Mouth bar 

Bioturbation-influenced reservoir quality: 

Middle Jurassic Hugin Formation (marginal-marine) 

North Sea 
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• Bioturbation has a strong impact on reservoir quality and its flow behaviour  

• Influence on subsequent diagenetic processes 

• Newly proposed classification of bioturbation-influenced porosity: 

 Size 

 Morphology  Trace fossils 

 Composition 

• Process-based, behaviour of the tracemaker in a particular environment 

• Better predictability of reservoir quality 

Conclusions 
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