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Understanding the relationship between source rocks and reservoirs in petroleum systems is a 

longstanding need for those in the oil and gas industry. As industry professionals continue to 

expand drilling in systems with stacked play, the need to understand the origin of the produced 

hydrocarbons increases, especially in unconventional systems. Geochemical technologies 

provide quantitative solutions to establish pay allocation with the same dataset providing ‘added 

value’ depletion analysis.  

Pay allocation uses specified ratios of uncommon GC peaks in conjunction with common peaks 

(e.g., alkanes, toluene, etc.) to determine what percentage of a mixed origin sample comes from 

each of two or more end member oils. In essence, end members have chemical signatures that are 

unique to them, providing a “fingerprint” which can be quantified using GC peak ratios. By 

comparing the chemical fingerprints from mixed origin samples to pristine end members, the 

percentage of a given sample originating from each source can be quantified. Value is added 

when the same data set is subjected to depletion analysis, which allows for the determination of 

how hydrocarbon within a given reservoir compartment will alter over space and time. Depletion 

monitoring is based on the principle of fractionation, which is largely a function of relative 

mobility of molecular and isotopic components. The more mobile (volatile) phase is 

preferentially produced up the well bore, leaving a less mobile (residual) phase in the reservoir. 

In the depleted reservoir, the gas phase is observed to be compositionally wetter and isotopically 

heavier.  

The collective pay allocation and depletion technologies benefit from being integrated into a 3D 

reservoir visualization, especially when interpreted with other geochemical, structural, and 

stratigraphic parameters. This provides dramatic cost-savings (i.e., over traditional production 

logging) while existing production is optimized, underdeveloped resources are identified, and 

critical well spacing issues are evaluated. By utilizing tools to understand depletion and pay 

allocation, companies will be better equipped to target future wells in more advantageous 

formations, understand the evolution of wells within fields, and avoid placing wells in depleted 

compartments. These tools combine techniques for traditional production logging with the added 

advantage of separating water from hydrocarbon flow from the well bore all while creating 

dramatic cost-savings and identifying under-developed resources. 


