
EVALUATION OF HIGH TEMPERATURE GAS CHROMATOGRAPHY (HTGC) 

DATA AS A DIRECT INDICATOR OF WATER COLUMN SALINITY 

D.A. Wavrek and J.W. Collister 

Energy and Geosciences Institute, Department of Civil and Environmental Engineering 

University of Utah, 421 Wakara Way, Suite 125, Salt Lake City, Utah 84108 USA 

Biomarker-based paleoenvironmental assessments often fail to accurately convey essential 

characteristics of the depositional system; this point is particularly relevant to the determination 

of the water column salinity associated with specific source rock facies.  Traditionally, the 

abundant gammacerane has been thought to reflect a hypersaline water column (ten Haven et al., 

1988 and references therein).  More recent research (Schoell et al., 1994) favors a stratified water 

column.  Additional parameters (extremely low pristane/phytane ratios, anomalous nC22 

abundance, specific organic sulfur and isoprenoid compounds, ((( vs. (((-sterane maturity 

anomalies, chromans, etc.) appear to correlate with elevated salinity (e.g., ten Haven et al., 1988; 

de Leeuw and Sinninghe Damste, 1990), but many of these features are not unique to hypersaline 

depositional systems, are specific to a particular organism, and/or have their effective range 

limited by thermal stress.   

Previous studies (Carlson et al., 1993; Wavrek and Dahdah, 1995) have recognized the utility of 

molecular traits revealed by high temperature gas chromatography (HTGC) as an effective 

means of differentiating paleoenvironments of crude oils and source rocks.  Three predominant 

patterns are recognized in the high molecular weight fraction (HMW, C40+) hydrocarbon 

fraction which correspond to marine, freshwater lacustrine, and hypersaline lacustrine 

depositional systems.  Based on the distribution of peaks in the carbon number range of C40 to 

C50, it is proposed that each of the depositional systems can be effectively differentiated (Figure 

1).  Coupled HTGC-MS analysis indicates that the Cnx-1 peaks represent primarily branched 

alkanes in both freshwater and hypersaline lacustrine systems.  In contrast, these peaks are 

dominated by alkylated cyclic compounds samples from marine settings.  This suggests the 

HMW fraction contains novel compounds that may correlate to specific organisms. 

Potential artifacts associated with geologic systems are reported.  Absolute abundance of the 

compounds and concomitant reduction in carbon number preference is observed with increased 

thermal stress, although the diagnostic patterns are retained throughout the oil window.  Extreme 

conditions in the depositional system (e.g., anoxia or salinity) appears to accentuate the 

associated molecular pattern, rather than complicate the molecular signature.  Application is also 

demonstrated for establishing evidence for a marine incursion to a lacustrine system.  Much 

research remains, but this presentation will demonstrate applications in a variety of petroleum 

systems.  
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