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Summary
The primary aim of this discussion is to compare and contrast 2 cores within the study
region (Twp 71-78, Rge 21W4-8W5). The 2 cores studied (102-16-11-75-25W4 and 1336-76-7W5) were selected based on facies variability, regional coverage, and complete
cored intervals of the Clearwater sandstone units. Through an extensive core evaluation
of over 50 Clearwater core, 10 recurrent facies have been described based on
sedimentological and ichnological characteristics. The presented cores demonstrate the
variability observed between stratigraphic units of the Clearwater Formation within the
Marten Hills and Nipisi regions of north-central Alberta. In addition, this comparison
provides evidence that multiple stratigraphic intervals offer significant exploration
potential. A stratigraphic framework displays interpreted unit thicknesses along strike vs.
dip, and correlates sub-units of the Clearwater Formation.

Introduction
The Lower Cretaceous Clearwater Formation within north-central Alberta has recently
experienced a rapid increase in exploration efforts. Extensive horizontal drilling programs
within the Marten Hills and Nipisi regions (Twp 71-78, Rge 21W4-8W5) are aimed at
exploiting the medium to lighter oil reserves within Clearwater sandstones. Although
production efforts have yielded significant recoveries, the region is devoid of scientific
literature aside from regional generalizations (Jackson 1984, Smith et al 1984), and
literature focused on the Wabiskaw member (e.g. Bradley and Pemberton 1992).
Throughout the Marten Hills and Nipisi regions, the Clearwater Formation contains thick,
laterally continuous sandstone intervals. The sedimentary environments associated with
the deposition of these sand bodies are contested. A lack of scientific literature and
discrepancy in interpreted depositional systems accentuates the need for a detailed

analysis of the sedimentology, stratigraphy, ichnology and reservoir distribution
throughout the study region.

Methodology
50 cored Clearwater wells within the study region were described at the AER Core Research
Center using the software AppleCore which takes geologic features of the core and indexes
them to specific depths for each well. Sedimentologic observations focused predominantly
on characteristics such as physical sedimenatry structures, variations of grain size, sorting,
bed thickness, contacts, and penecontemporaneous deformation structures. Ichnological
attributes were also recorded which focused primarily on trace features which can be
described further based on; ichnogenera, overall abundance, ichnofossil size, crosscutting
relationsips, overprinting, diversity, and intensity of bioturbation. The core was then divided
into facies and facies association where 10 recurrent facies were interpretted based on
grainsize, physical structures, ichnology, and bioturbation intensity. These facies were then
used to construct 3 facies associations which provided insight into potential depositional
settings present within the study region.
Within the Marten Hills and Nipisi regions of north-central Alberta, over 5500 vertical and
deviated wells penetrate the Clearwater Formation. Gamma ray, spontaneous potential,
neutron/density, photoelectric, sonic, and resistivity logs were all used in the interpretation
of lithologies and reservoir attributes.

Results
Ten recurrent lithofacies are defined for this study. The lithofacies occur in repeating
vertical successions (i.e. Facies Associations) and represent a range of sedimentary
environments from offshore, to shoreface and delta. Preliminary stratigraphic
interpretations subdivide the Clearwater Formation above the Wabiskaw Member into 7
main stratigraphic units. Based on the current stratigraphic framework, production in
Marten Hills is focused within the Clearwater “C” sandstones. These sandstone intervals
range from <5m to >25m in thickness and extend laterally along depositional strike
throughout much of the region. In Nipisi, a combination of Clearwater “C” and underlying
Clearwater “B” both contain reservoir-quality sandstones. Cored intervals predominantly
target the Clearwater “C”, and the analyses of sedimentology and ichnology provide
significant detail in the interpretation of depositional settings. Structural highs and laterally
extensive stratigraphic seals both actively play a role in the reservoir distribution of these
sandstone units and aid in the overall interpretation of reservoir sand development in
Marten Hills and Nipisi. Two cored intervals within the study region display sedimentologic
variability, which can be attributed to multiple reservoir-quality stratigraphic intervals.
Core 1 (102-16-11-75-25W4) is taken from the Marten Hills region and displays a 33m
interval that contains the primary productive Clearwater “C” sandstone. This core is
interpreted to represent a transition from marine mudstones and siltstones into the
reservoir sandstone unit of the Clearwater “C”, and includes the uppermost transition back

into a marine setting. Core 2 (13-36-76-7W5) is from the Nipisi region. This core contains
two separate 9m-cored intervals, both of which contain oil stained sandstones.
Stratigraphic correlations show that these sandstones are representative of two separate
intervals within the Clearwater Formation (Clearwater “C” and “B”), although both contain
reservoir quality sandstones. Sedimentological and ichnological characteristics vary
dramatically between the 2 Nipisi cored intervals with the lowermost unit containing a
significantly higher degree of bioturbation. This contrast between 2-cored intervals in
separate stratigraphic units appears to be linked with varying reservoir quality.

Conclusions
The establishment of a stratigraphic framework within this region of interest is essential to
accurately evaluate reservoir distribution, especially when multiple reservoirs are present.
Variability within reservoir characteristics for different stratigraphic intervals may result in
varying production quality and as such should be incorporated into exploration models. By
first establishing a stratigraphic framework, and correlating the proposed stratigraphy with
core characteristics, a more detailed evaluation of reservoir sandstones is permitted. The
heterogeneity observed between sedimentology observed within Marten Hills and Nipisi as
well as the stratigraphic variability observed on wireline logs, leads to strong evidence that
multiple reservoir sandstones exist within the study region. This opens the possibility to
future exploration on a regional scale where potential additional sandstones may have
developed along depositional strike of the current known production fairway.
The cored intervals listed above provide a brief insight into the variability observed within
the Clearwater sedimentology throughout the study region. Applying all accessible cores
within the region is essential in obtaining a detailed interpretation regarding depositional
systems. In addition, tying well log signatures to observable core features will drastically
improve interpretations where core control is less abundant.
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Figure 1 and 2. Figures show lithologs taken from wells 102-16-11-75-25W4 and 13-3676-7W5 representing the Marten Hills and Nipisi regions, respectively. AppleCORE
software was utilized to log the cored intervals, including physical sedimentary
structures, lithologic accessories, and ichnology. Bioturbation intensity was also
included. In addition to the lithologs, wireline gamma ray and resistivity logs are also
displayed to show how core observations relate to wireline log signatures.
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