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INTRODUCTION 

Thermal maturation parameters for samples from the Mackenzie Corridor include Rock-Eval pyrolysis, reflected light microscopy (mainly vitrinite and pyrobitumen reflectance measurements), and to a lesser extent ultraviolet (UV) fluorescence, thermal alteration index (TAU and chemical and biological marker information. Table 1provides a list of wells and samples for which one or more types of information are contained in the data base. Figure 1 presents (graphically) a preliminary inventory for the types of information available for the studied wells along with a coded citation for the sources of the information. Tables 2, 3 and 4 summarize, respectively, data obtained by Rock- Eva1 pyrolysis, reflected light microscopy and combined gas chromatography-mass spectrometry. Other data indicated by the inventory map (Figure I) are not presented in the present report. Figures 2 and 3 present the Rock-Eva1 Tmax and vitrinite reflectance distributions in the Middle to Late Devonian Horn River and stratigraphically related formations (Williams, 1983) across the study area.

While much of the data set assembled here consists of new measurements, a large number of data were extracted from other studies. Code numbers in the reference fields in tables 2 to 4 refer to the following:
1. This study
2. Geochem Laboratories (Canada) Ltd. -Applied Geoscience and Technology (AGAT) Consultants Ltd. (1977) Lower Mackenzie Energy Corridor Study; Canadian Oil and Gas Lands Administration File Number 051-04-06-001. 
3. Gunther, P.R. and N.C. Meijer-Drees (1977) Devonian Coal in the subsurface of Great Slave Plain: a guide to exploration for oil and gas; Geological Survey of Canada Paper 77-lA, p. 147- 149. 

4. Snowdon, L.R. P.W. Brooks, C.K. Williams and F. Goodarzi (1987) Correlation of the Canol 

Formation source rock with oil from Norman Wells; Organic Geochemistry, vll, p529-548. 
5. Cecile, M.P. -L.R. Snowdon (1982) Unpubl. Memorandum 202-1-PG-2. 
6. Snowdon, L.R. -M.P. Cecile (1984) Unpubl. Memorandum, Sept. 9/84. 
7. Cecile, M.P. -L.R. Snowdon (1986) Unpubl. Memorandum, June 5,1986. 
EXPERIMENTAL

Rock-Eva1 pyrolysis
A fraction of the rock samples was pulverized to about 100 mesh using pestle and mortar and the powder was analyzed by Rock- Eval/TOC pyrolysis apparatus (Espitalié et al., 1977; Peters, 1986). The Rock-Eva1 data obtained are summarized in Table 2. The Rock-Eva1 parameter Tmax records the temperature at which maximum hydrocarbon was generated (S2 peak) from the organic matter upon heating in an inert atmosphere and as such it indicates the level of maturation for the examined sample (Espitalié et al., 1977). However, it is pertinent to note that the Tmax may be influenced also by factors such as concentration and type of the organic matter and inorganic matrix and presence of migrated hydrocarbons. In addition, the Tmax become gradually less certain with the decrease of the hydrocarbon generation peak S2 because of either lack of generation potential (low TOC or type of organic matter) or exhausted potential due to over maturation. Often when the S2 peak is low an anomalous Tmax is recorded reflecting an instrumental artifact rather than a true indication of maturity.
Reflected light microscopy 

A nonpulverized fraction of the samples studied was mounted in cold set resin and polished according to the procedure suggested by Mackowsky (1982). The polished mounts were examined using reflected white-light and fluorescent light microscopy. Reflectance measurements in oil (n= 1.518 at 24°C) were made using Zeiss MPM I1 and Leitz MPV SP reflected light microscopes both fitted with white (halogen) and fluorescence (HBO) light sources and grating monochromator. The reflectance (random) values obtained for vitrinite and pyrobitumen macerals are summarized in Table 3. Reflectance measured on pyrobitumen was translated to a vitrinite reflectance equivalent values using the correlation proposed by Jacob (1983,1985).
Chemistry and biomarkers 

Some potential source rocks, bitumen and oil samples were analyzed to determine their maturity and chemical and biomarker characteristics. An aliquot of the 100 mesh pulverized fraction of some of the samples along with some bitumen samples were subjected to an organic solvent extraction (ch1oroform:methanol 87:13 for 24 hours). The oil samples were topped to remove the low boiling (<210°C) fraction. The extracts and the oils were fractionated using open column (1:3 mixture activated silica ge1:alumina) liquid chromatography. The saturate fraction was eluted with pentane, the aromatics with a 5050 mixture of pentane and dichloromethane, the NSO's (nitrogen, sulfur, oxygen containing compounds) with methanol and the asphaltenes with chloroform. 
An aliquot of the saturated hydrocarbon fraction of each sample was run on a capillary gas chromatograph (Varian 3700 FID with a 30m DB-1 fused silica column, temperature programmed from 60 to 260°C at 4OCImin. and then held isothermal). Another aliquot of the saturate fractions was analysed by combined gas chromatography -mass spectrometry (GC-MS and/or GC-MS-MS). The analyses were performed on a Kratos MS80-RF controlled by a DS-55M data system and a VG70SQ hybrid MS-MS controlled by a VGll-250Jf data system. Gas chromatographic separation in each case was carried out using a 25m DB-5 fused silica column temperature programmed from 60 to 310°C at 4ºC/min and then held isothermal. The column effluent, in each case, was fed directly to the source of the mass spectrometer. Experimental conditions were similar to those described by Snowdon et al. (1987). Representative data derived from the mass chromatograms obtained for the sterane (m/z 217) and the terpane (m/z 191) compounds are presented in Table 4.
DISCUSSION

The present project has emphasized the study of the Middle -Late Devonian stratigraphic interval of the Horn River and related formations due to its potential for hydrocarbon generation (Snowdon et al., 1987; Feinstein et al. 1988) and because of its extent and relatively good correlation across the study area (Williams, 1983; Pugh, 1983). Our term "Horn River" includes the following formations or members: Evie, Muskwa, Waterways, Bluefish, Hare Indian, Can01 and Canol-like shales. The distribution of the wells selected for the present study is therefore controlled to a large extent by the distribution of the "Horn River" Formation (Figures 1-3). Figure 2 presents the distribution of average Tmax values of variable numbers of "Horn River" Formation samples for a given well or outcrop location. The relatively high TOC content of the "Horn River" Formation even at apparently high levels of thermal maturation (Snowdon et al., 1987; Feinstein et al., 1988) suggests that the scattered Tmax values (usually >500°C) are the result of a level of thermal alteration which can be described as overmature (OM -Figure 2). Tmax values which are higher than those normally used to interpret the level of maturation have been presented in Figure 2 for those wells where it appears to be consistent with other results. However, iso-Tmax contours for >500°C have been plotted with dashed lines to stress the uncertainty involved with values at that level of maturation.
Figure 3 presents average vitrinite reflectance (%Roil) values for various wells and outcrops for the Horn River" Formation across the study area. %Roil values accompanied by "(equiv.)" were calculated from reflectance measurements on pyrobitumen using the correlation proposed by Jacob (1983). Values prefixed in Figures 2 and 3 by "<" or ">" signs indicate a constraint on the Tmax or the %Roil of the "Horn River" Formation extrapolated from either underlying or overlying formations, respectively. The name of the actual formation for which the given value was determined is abbreviated in parentheses (Figures 2 and 3). It is important to stress that the values presented in Figures 2 and 3 are means calculated from varying number of samples data for the entire "Horn River" interval which varies significantly in thickness and lithofacies across the study area (Williams, 1983). The actual Tmax and %Roil data available for each of the wells are summarized in Tables 2 and 3. A fairly representative mean value for the "Horn River" interval could be determined for most of the wells studied (Figures 2 and 3). However, for some of the wells we preferred to present the intervals of the Tmax and/or %Roil values along with the mean value in brackets (Figures 2 and 3).
A major difficulty pertinent to the study of vitrinite reflectance in the "Horn River" Formation is that this unit consists of marine, often calcareous, shales predominated by liptinitic material with a limited content of "true" vitrinite. This gives rise to the importance of correlation among a variety of parameters. In general, there is a good agreement between the regional distribution of maturation indicated by the Tmax and that obtained by the vitrinite and pyrobitumen reflectance measurements (c.f. Figures 2 and 3, respectively), despite the variability of the "Horn River" organofacies and the limitation of the interpretability of Tmax at high levels of thermal maturity.
In general, the regional trend of the iso-Tmax and iso- reflectance contours is NNW-SSE with the maturity increasing from east to west (Figures 2 and 3), by and large in accordance with the major structural pattern. For discussion of the maturation of the "Horn River" Formation, the study area may be conveniently divided into three regions –southern, central and northern. 
In the southern part of the study area (Trout Lake – Great Slave Lake area) the maturity recorded increases gradually from about 0.50% Roil (Tmax of about 430ºC) in the eastern part (Providence K-45, Mills Lake and Willow Lake areas), to about 1.35% Roil (Tmax of about 465ºC) at the center (Rabbitskin 1-08), and up to >2.0% Roil in the west (Ebbutt D-50 and Arrowhead I-46). Over most of this area the maturity level of the "Horn River" Formation is in the range of the oil window (oil generation and preservation), approximately between 0.5-1.3% Roil (Vassoyevich, 1969; Teichmuller, 1974; Tissot et al., 1974; Powell and Snowdon, 19831, except for the western margins and perhaps a local zone around the Rabbitskin 1-08 well in the central part. Northwestward condensation of the iso- reflectance contours reflects a higher rate of westward increase of maturation in the Ebbutt Hills region (at the eastern edge of the Root Basin).
A prominent deflection of the iso-reflectance contours with respect to the regional trend is shown in the center of the southern part of the study area, indicating an elongated WSW-ENE trend of a relatively high maturity accompanied to its north by a parallel zone of a relatively low maturity (Figures 2 and 3). The residual reflectance indicated by the deflection of the iso- reflectance contours relative to the regional trend in Figure 3 is about 0.4-0.5%Ro.
In the central part of the study area (near 64ºN) the iso- reflectance contours in Figure 3 display a pronounced westward deflection. A transition from low or moderate maturity to overmature occurs between Tate 5-65 and Stewart B-30. A very rapid north to south increase in reflectance (0.58 to 1.34% Ro) takes place within 10 km. The precise strike of this easterly trending belt cannot be defined with confidence. In Stewart B-30 and control points to the south there is a discontinuity in the %Roil versus depth profile between the Devonian and the overlying Cretaceous formations (Table 3); this indicates that the maturation recorded for the Devonian formations in the south predates the pre-Cretaceous unconformity. No such discontinuity has been observed over the area to the north. The above anomalies (easterly strike, high rate of change, and vertical discontinuity) occur over the southern part of the Keele Arch (Cook, 1975) near its junction with the Root Basin. These anomalies may be linked in some fashion to deep-seated transverse (NE-SW) faults that are to be anticipated where these two major tectonic features abut.
In the northern part of the study area (Lower Mackenzie River -drainage area) the distribution of the Tmax and the %Roil of the "Horn River" Formation forms arcuate iso-reflectance contours (Figures 2 and 3). Over most of the area the maturation increases gradually from east to west: e.g. from marginally mature (0.60% Roil, 430°C) in the Rond Lake to a high maturation level (1.1% Roil, 460°C) in the Ontaratue H-34 at the centre and overmature (>1.3% Roil) to the west (Figures 2 and 3). This pattern of maturity distribution conforms, in general, with the present structure of the area. A belt of condensed contours indicates a relatively narrow zone of overmaturation with a rapid increase of maturation level that outlines this area to the west and southwest. The condensed contours roughly parallel the Richardson Mountains but seem to be oblique to the northern edge of the Mackenzie Mountains. This could indicate that the maturation predates at least the latest phase of deformation in the Mackenzie Mountains; however, the control available to date is insufficient and additional data are required for the elucidation of this observation. A NE trending zone of higher maturation bounded on both sides by a relatively low level of maturation intersects the regional trend of the %Roil contours in the area near 66"N and 134"W. This feature might reflect as yet unknown tectonic features at the junction of the Richardson and Mackenzie mountains.
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FIGURES
1. Preliminary inventory map of the Mackenzie Corridor area showing samples locations and types of maturity data.
2. Rock-Eva1 Tmax isopleths.
3. Vitrinite reflectance (measured and calculated) isopleths.
TABLES

1. Names, locations, depths and types of samples used in this study.
2. Rock-Eva1 pyrolysis and TOC data.
3. Vitrinite and pyrobitumen reflectance values. Equivalent vitrinite reflectance values have been calculated as 0.618 x bitumen reflectance + 0.40 after Jacob (1985).

4. Selected polycyclic saturated biomarker distributions and ratios.
