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Abstract 

 

The natural distribution of hydrocarbon phase and column heights in oil and gas traps show patterns which largely depend on charge 

composition and seal properties. The underlying concept can be quantitatively used in prospect assessments to predict phase, column height, 

risk and volumes. In the presented work, we explain the presence of oil fields located in sedimentary basins with gas-dominated charge, such as 

Papua New Guinea, the Vulcan-Bonaparte basin in Australia, and in Tertiary basins of Malaysia. To explore for those oil fields in gas 

provinces, it is important to identify the accumulation driving mechanisms. An understanding of charge (source rock type and maturity, liquid-

gas ratio, charge amount) and seals (top seals, fault seals, capillary thresholds) can be derived from observed in-place phase, fluid properties 

and column heights and is necessary to perform reasonable predictions. Oil and gas traps can be classified according to the phase, degree of fill, 

charge/trap ratio and seal strength. As a general rule, it can be said that in size-limited traps with good seal, the lighter gas dominates over the 

less buoyant oil in the competition for pore space. In traps where not pore size but seal is the limit, oil dominates over gas in the competition 

for pressure space. The concept highlights that, in saturated systems where hydrocarbons are at bubble point pressure (oil saturated with 

solution gas) and dew point pressure (gas saturated with condensate), a continuum of natural outcomes for oil, gas and mixed phase 

accumulations exist, and should be treated as such in their interpretation and prediction. Such relationships between trap size, seal, column 

height and phase can observed in Papua New Guinea. Simple traps with good seals are generally filled to spill, with large columns and contain 

either gas only or are gas-dominated. However, traps with complex faulting generally result in smaller underfilled accumulations are mostly 

comprised of oil only. Similar signatures are observed in other parts of the Eastern hemisphere, such as the Vulcan-Bonaparte basin in 

Australia, where this trend is even more visible. Further examples can be found in other recent deltaic petroleum systems, e.g., in offshore 

Sabah (Malaysia). In prospect evaluation, in addition to the standard pore space calculations, charge assumptions (mass, volume, PVT, 

composition, charge/trap ratio) as well as seal properties (fracture pressure, capillary entry pressures) can be specified with uncertainty 

distributions. The converted subsurface charge volumes are compared to available pore space and seal capacities to predict possible outcomes 

of phase and respective column heights. In a Monte Carlo simulation with 1,000 calculations, the likelihood of oil versus gas with respective 

ranges of column height are evaluated as a continuum of possible outcomes. A trap can contain oil, gas or both and each phase can be 

individually limited by size, charge, or seal, with the respective frequencies being calculated probabilistically. Such a probabilistic assessment 

allows for an objective division of overall prospect chance of success into chance for oil versus gas, and associated success volumes. We 

present how those predictions can be tied to observed phase and column height occurrence in specific basins or plays and are therefore more 

reliable, transparent and justified than standard assessments which provide arbitrary, subjective and opaque estimates. 


