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Summary  

Heavy oil reservoirs are commonly characterized by the large fluid compositional and physical properties 
gradients. Compositional gradients in heavy oil columns can be produced by a variety of mechanisms 
including oil charging, biodegradation, and phase changes and gravitational segregation in the oil column 
(Hirschberg, 1984; Wilhelms and Larter, 1994; 1995; Larter et al., 2003). Numerous attempts have been 
made to model oil compositional gradients and phase behaviour of heavy oil columns, including some 
sophisticated recent models (Mullins et al., 2011), but often, there is insufficient molecular level 
compositional information available to fully resolve gradient forming processes. In some heavy oil columns, 
multiple processes contribute to the fluid property variations and compositional segregation observed. 
Unraveling these complexities requires sophisticated analysis of the fluid columns using both traditional 
gas chromatography-mass spectrometry (GC-MS), and more advanced compositional tools such as 
Fourier transform ion cyclotron resonance-mass spectrometry FTICR-MS. 

Here we report a study of a heavy oil column. In this study, we analyzed reservoir rock extracts and oils 
using reservoir geochemical methods, such as GC-MS and also FTICR-MS (APPI and ESI-n ion modes) 
to assess the variations in polar species composition throughout the studied oil column. We compare and 
contrast the various compositional gradient forming models and processes with the realities of 
observations of fluid columns compositions obtained using geochemistry.  

 

References 

Hirschberg, A. (1984). The role of asphaltenes in compositional grading of a reservoir's fluid column. Soc. Petrol Engin. AIME, 
SPE Pap. No. 13171. 
 
Larter, S., Wilhelms, A., Head, I., Koopmans, M., Aplin, A., Di Primio, R., ... & Telnaes, N. (2003). The controls on the 
composition of biodegraded oils in the deep subsurface—part 1: biodegradation rates in petroleum reservoirs. Organic 
Geochemistry, 34(4), 601-613. 
 
Mullins, O. C., Andrews, B., Pomerantz, A., Dong, C., Zuo, J. Y., Pfeiffer, T., ... & Larter, S. (2011, January). Impact of 
Asphaltene nanoscience on understanding oilfield reservoirs. In SPE Annual Technical Conference and Exhibition. Society of 
Petroleum Engineers. 
 
Wilhelms, A., & Larter, S. R. (1994). Origin of tar mats in petroleum reservoirs. Part II: formation mechanisms for tar 
mats. Marine and Petroleum Geology, 11(4), 442-456. 
 
Wilhelms, A., & Larter, S. R. (1995). Overview of the geochemistry of some tar mats from the North Sea and USA: Implications 
for tar-mat origin. Geological Society, London, Special Publications, 86(1), 87-101. 


