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Abstract

A regional onshore geochemical exploration survey was carried out over the Yukon Flats and Nenana basins in east-central
Alaska. The objectives of the survey were to focus exploration within a 2,100 square mile area and demonstrate the existence of
liquid hydrocarbons in these supposed “gas-prone” basins. Lake bottom sediments were chosen as the preferred sample medium
for the survey because the lakes are thought to be thermal windows through permafrost, they can be collected rapidly with
helicopter support, and their effectiveness for detecting oil and gas fields was demonstrated in a previous study over the Tuk oil
and gas fields in the Mackenzie Delta of northern Canada. The lake sediment samples were analyzed for headspace, saturated
and unsaturated C1 to C7 hydrocarbons and for traces of crude oil using Synchronous Scanned Fluorescence. The regional lake
sediment geochemical survey over parts of the Yukon Flats and Nenana basins was effective in that liquid hydrocarbons were
detected and the initial 2,100 square mile survey area was reduced to about 500 square miles of prospective ground based on the
location of oil and wet gas microseeps. The location of a subsequent 40 square mile 3D seismic survey was guided by the results
of the geochemical survey. Regional lake sediment geochemical exploration surveys are a cost-effective tool for demonstrating
the existence of liquid-based petroleum systems in remote untested basins. The surveys also help focus more cost-prohibitive
geophysical surveys and drilling.
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Lake bottom sediments were collected over the Tuk Tertiary oil field (1509 mzdepth), Tuk Cretaceo.uszgas condensate field (3900 m depth), and the 1,200 meter deep Devonian Mayogiak oil fields.in the vicinity of the town of Tuktoyaktuk, NWT anada. Atotal of 8‘:'? lake bottom Hydrocarbons were liberated from the lake sediments the headspace of the cans and Isojars by heating (80 °C) and agitation. An aliquot of gas was then (Macke nzie Delta and Nenana BaS|n)
Focusing Petroleum Exploration with Regional sediments were collected at 1 to 2 km m_tervals over approx_lmately 63 mlles_ (1A35_samples per mile®). Organic-rich lake sediment was c_ollected from depths of_0A3 to 0.6 m below thg Ie_ake floor with a 30 kg (65 Ib) gravity core dropped from a hellcopter_eqmpped with pontoons. withdrawn into a syringe from the can and injected into an gas chromatograph with a flame ionization detector for the analysis of methane (C1), ethane (C,)
X A 250 cc volume of the lake bpttom sednmen}s was pllaced in a 500 ml can |mmed|a?ely upon removal from the core baljrgl. The remaining volunje was filled with hydrocarbon-free distilled water and bactericide to prevent microbial degradation of the light C4-C7 hydrocarbons. ethylene (Cy), propylene (Cs), iso— and normal butane (Cs), iso— and normal-pentane (Cs), iso— and normal-hexane (Cs) and iso— and normal heptane (C;) by
Geochemical Surveys The can was then sealed on-site with a canning machine, and a 100 ml volume of fluid was displaced with pure nitrogen injected through a septa in the lid. Flame-lonization Gas Chromatography (FID/GC). Dried and sieved (<63 microns) splits of the lake sediments were also analyzed by Synchronous Scanned 100% Ethane (C2)
Fluorescence for Cg-Cag aromatic hydrocarbons (indirect measure of crude oil microseeps).
David M. Seneshen' and John V. Fontana' The hydrocarbon data were compiled and log-transformed in Excel and statistically evaluated using Statistica 7.0. The thresholds between background and
—— Kilometers s anomalous hydrocarbon concentrations were picked off histograms and discriminant analysis was used on the Tuk and Mayogiak headspace hydrocarbon data
"Vista Geoscience, 130 Capital Drive, Suite C, Golden, Colorado, USA; PH: 303-277-1694 0 50 1,000 F‘ to evaluate how well the method could distinguish between anomalous and background conditions over and off the oil & gas fields. Hydrocarbon concentrations
DSeneshen@ VistaGeoScience.com JFontana@ VistaGeoScience.com, were plott_ed as pl_roportional symbols on topographical or structural backgrounds in ArcGIS 10.0 and canonical score plots from discriminant analysis were
Tuktoyaktuk ) V' %8 X e, prepared in Statistica 7.0.
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merous thaw, basin, and oxbow lakes. In general, the lakes are
much shallower (<20 feet) than in the Mackenzie Delta.
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Distribution of headspace nPentane (C5) in lake sediment samples over and around the Tuk and Mayogiak
oil and gas fields. There is good spatial correlation of the nPentane anomalies with the Tuk and Mayogiak oil
& gas fields. Anomaly contrast is about 2.
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Canonical score plot from discriminant analysis of the lake sediment headspace hydrocarbon data using
samples over the Tuk gas field, Mayogiak oil field and background areas as a training set. Microseepage
over the Tuk gas field, Mayogiak oil field and background areas are compositionally distinct based on
discriminant analysis of the C4-Cs hydrocarbon data. Propylene is the most important variable for
differentiating microseepage over the Tuk gas field from that over background areas and the Mayogiak oil
field. Variables that contribute most to the discrimination of microseepage over the Mayogiak oil field from
background areas and the Tuk gas field are nPentane, propane and nHexane.
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