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INTRODUCTION 
Fieldwork during the 1988 season involved investigation 

of the thermal affects of tectonic movement on vitrinite 
reflectance near the Quintette Coal Limited mining operation 
in northeastern British Columbia. Two samples, collected in 
1987, from the same seam on either side of a fault, suggested 
a significant rank increase associated with the stmctwe. 
These sites were revisited and sampled together with addi- 
tional sites, to gain a better understanding of the process. 
Rank variations within the seam at one site proved greater 
than between the original pair of samples. Significant reflec- 
tance anisotropy was found, which is due to distillation of 
coal, and confirmed heating greater than coalification. The 
samples were also the test-set for a new reflectance data 
collection and analysis procedure which increases precision 
and provides a measure of the error associated with each 
reflectance reading. This article describes the procedures 
used and results obtained. 

GEOLOGY 
The study area is located immediately east and south of the 

Mesa pit of the Quintette Coal Limited mining operation near 
Tumbler Ridge (Figure 4-5-l). The seams investigated are 
located in the lower portion of the Lower Cretaceous Boulder 
Creek Formation of the Fort Saint John Group. The Boulder 
Creek Formation is overlain by the marine Hasler Formation 
and underlain by the marine Hulcross Formation, which 
separates it from the economically important coal measures 
of the Gates Formation. 

Within the study area the Boulder Creek Formation is 
repeated by a folded thrust fault. Bedding-to-fault angles of 
about 30 degrees are associated with the fault which dips 
steeply east. The bedding is vertical to overturned (Figure 
4-5-Z). A shear zone, 8 centimetres wide, is located in the 
lower seam of the footwall beds. The sequence is cut by the 
mine access road providing excellent exposure of the coal 
seams and fault. Two samples collected from the lower seam 
and analyzed previously, 87-37 and 87.40, (Kilby and 
Johnston, 1988) suggested that the coal in the hangingwall of 
the thrust had experienced greater coalification than the 
equivalent seam in the footwall. More detailed sampling 
confirmed the earlier values but determined that there is an 
even greater variation in vitrinite reflectance (rank) within a 
single seam close to a thin shear zone. 

More detailed mapping during the 1988 study has resulted 
in some modest adjustments to the interpretation presented 

earlier. The major change is that the fault appears to remain in 
the Boulder Creek Formation for a greatw distance to the 
east. This interpretation increases the displacement asscxi- 
ated with the thrust. Orientation of the fault above the acct:ss 
mad remains the same (Figure 4-5-2). It is now felt that the 
fault is parallel to the massive conglomerates of the Boulc!er 
Creek Formation for a distance of about 200 metres below the 
road exposure where it then <cuts upsection through the con 
petent lower portion of the formation before becoming sub- 
parallel to bedding in the upper Boulder Creek Formation. 

Table 4-S-l presents the results of the new samples to- 
gether with the two samples reported in Kilby and Johnston 
(1988). Measures ii,, R,,,:, R,,,, R,,,, R,, and R,;, are 
developed and described in Kilby (1988). Note the error in 
the original reporting of t$: value of sample 87.40. The 
revised value, though lessening the differe:nce between tile 
two samples, is still a significant variation and does not alter 
the previous conclusions. A total of I4 sa,mples were co- 
lected during the 1988 study but two of these proved too 
severely weathered for analy!;is. The sample sites are located 
on a cross-section illustrating the structural geology of the 
outcrop (Figure 4-5-Z). 

METHOD 
Samples were prepared and examined using standard tech- 

niques. The interpretation of the raw data was based on Kiltly 
(1988). Reflectance crossplols provide the means to obtain a 
significantly greater description of the reflectance charac- 
teristics of a coal than the trad,itional measures of ii,,,, ar,d 
ii,. 8, remains a valid de!;ciiption of the overall sample 
coalification but is not unique. R,,,, is theoretically invalid 
when the reflectance indicating surace (RIS:) is not uniaxi.31 
negative, Kilby (1988) showed that only about 25 percent of 
the samples from the Rocky Mountains and Foothills mel:t 
this criterion. Samples from this study cover the spectrum of 
possible RIS-shapes from luniaxial negative to uniaxial 
positive (Figure 4-5-3). 

Refinements have been mad,e to the standard methodology 
of recording and evaluating vitrinite reflectance values. Tra- 
ditionally reflectance readings are obtained from individwl 
vitrinite particles by measurin.5 the amount of polarized light 
reflected during a single revolution of the microscope stage. 
Generally the reflectance values form an ellipse when plotte’j 
against the respective stage angles. Until recently the major- 
ity of researchers collected only the appxent maximun 
values during stage rotation CR’,,,). Kilby (1986) illus- 
trated the value of also colle:cting the apparent minimum 
reflectance obtained for each vitrinite particle CR’,,,). De- 
velopment of a new analysis technique, rhe reflectance 
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