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All 3 Peacemaker 1-5H samples have been prepared and screened, and VIRF analysis has been performed on samples at 4656m and 4742m. Because the samples date from an early stage in the evolution of terrestrial flora more than the usual number of subjects was acquired for each analysis, in anticipation of a complex VIRF chart. The sample at 4710.5m contains very little measurable organic matter, although amorphous organic matter and subjects with pervasive mineral replacement are common. All samples feature microfabrics indicative of hydrothermal activity with associated deformation and precipitation of secondary clay and carbonate. 

4656ft (‘false’ Bakken Lodgepole Shale)
This sample is strongly perhydrous but five subjects have been tentatively identified as normal vitrinite based on VIRF criteria. Perhydrous vitrinite, normal vitrinite and inertinite define a VIRF profile which is concordant with reference data for Ro (normal) 1.05%, and consequently supports the determined Ro (normal) value of 1.07% (n=5). Several other populations can be identified on the VIRF chart (Figures 1 and 2). ‘Population C’ is offset above the VIRF profile and comprises an unusual homogeneous material with distinctive morphology. Subjects which plot below the VIRF profile include a variety of Population G/H (Appendix 1), most of which is chemically altered and has strongly depressed fluorescence. 

Oil inclusions are very common in this sample, and significant free oil is also present. Both the oil inclusions and the free oil have variable fluorescence colour ranging from yellow to green[footnoteRef:1]. [1:  Fluorescence colour varies with the UV filter set used. The filter set used for VIRF results in yellow/orange liptinite fluorescence, whereas standard filter sets typically result in a white/pale blue liptinite fluorescence.
] 



Figure 1  VIRF chart for the sample at 4656ft. This chart has an extended y axis to show the well developed perhydrous vitrinite part of the VIRF profile. Figure 2 shows this chart on standard axes.
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Figure 2 VIRF chart for the sample at 4656ft, showing the fluorescence scale on standard axes. There is a good correspondence between the 1.05% reference data and the profile defined by perhydrous and normal vitrinite, and inertinite.







4710.5ft (Lower Banff Shale)
This sample features oil inclusions and diffuse greenish fluorescing oil emissions from the amorphous organic matter which dominates the sample. 

4742ft (Lower Bakken Shale)
This highly carbonaceous sample features a distinctive organic assemblage including large, strongly fluorescent laminar bodies which occur as sub-spherical cross sections with a modal diameter of c. 100 microns. This material may be algal and is sometimes closely associated with clusters of oil inclusions occurring within the sphere. Population G (granular) and H (homogeneous) subjects are common (Figure 3). Normal vitrinite is very sparse but Ro (normal) 1.03% is supported by the inertinite part of the VIRF profile and correspondence with 1.05% reference data (Figure 4).

In addition to oil inclusions this sample features a greenish fluorescing free oil. Both oil inclusions and free oil are less abundant than in the sample at 4656ft. 



Figure 3 VIRF chart for the sample at 4742ft.


Figure 4  VIRF chart for the sample at 4742ft, shown with an extended y axis.











Appendix 1

Anomalous ‘vitrinites’ in the Woodford Shale (and younger samples)

Poster presentation, ICCP 2003
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