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Micro porosity and the kerogen network could contribute to the 
reservoir. The micro porosity is accessed by the micro fractures. A previous 
published paper suggests that oil can easily (but slowly) flow through the 
kerogen network. 

FREISATZ, WAYNE B., Sunburst Consulting, Billings, Montana 

Fracture-Enhanced Porosity and Permeability Trends in Bakken Formation, 
Williston Basin, Western North Dakota 

Fractures play a critical role in oil production from the Bakken 
Formation (Devonian and Mississippian) in the North Dakota portion of the 
Williston Basin. The Bakken Formation in the study area is known for its low 
matrix porosity and permeability, high organic content, thermal maturity, and 
relative lateral homogeneity. Core analysis has shown the effective porosity 
and permeability development within the Bakken Formation to be related 
primarily to fracturing. 

In theory, lineaments mapped on the surface reflect the geometry of 
basement blocks and the zones of fracturing propagated upward from them. 
Fracturing in the Williston Basin is thought to have occurred along 
reactivated basement-block boundaries in response to varying tectonic stresses 
and crustal flexure throughout the Phanerozoic. Landsat-derived lineament 
maps were examined for the area between 47 and 48 degrees north latitude and 
103 and 104 degrees west longitude (northern Billings and Golden Valley 
Counties, and western McKenzie County, North Dakota) in an attempt to identify 
large-scale fracture trends. In the absence of major tectonic deformation in 
the craton, a subtle pattern of fracturing has propagated upward through the 
sedimentary cover and emerged as linear topographic features visible on these 
large-scale, remote-sensed images. 

FRYT, MONTE, Petrophysicist, American Hunter, Denver. 

An Evaluation of Log Responses in the Bakken Shale 

A wealth of information can be found in the very large electric database 
of the Williston Basin. Log curves such as Gamma Ray, Deep Resistivity, and 
the Bulk Density can be utilized to construct regional maps of certain 
variables. For example, mapping the Bulk Density curve is a method that 
closely approximates the variation in TOC values within both the Upper and 
Lower Bakken Shale members. Similarly, regional distribution maps of maximum 
Deep Resistivity values correlate very well with Bakken Shale maturity lines. 
Other log responses of interest for mapping purposes are 1) isopachs of 
maximum Deep Resistivity in the Lower Lodgepole, the Upper Shale, the Middle 
Bakken, and the Lower Shale, 2) isopach of the "deep resistivity bulge" 
beginning at the top of the Lower Lodgepole and terminating at the base of the 
Lower Bakken Shale, and 3) the maximum Deep Resistivity in the Lower 
Lodgepole. 

Each of these maps make contributions to further understanding all 
members in the Bakken group on a regional basis, but it is also very 
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informative to overlay them. By doing so, it becomes easier to envision the 
relationship that occurs between each member and see possible exploration 
applications. 

On a more detailed basis, the Bakken group can be evaluated using a 
technique that has been developed by Canadian/American Hunter and is known 
internally as a two dimensional "pseudo" core. This computer generated 
product is based upon an intensive study of a foot by foot correlation between 
electric logs and real cores. It provides both mineral and fluid 
identification evaluation. 

As a complex source and reservoir rock, the Bakken and adjacent 
formations must be evaluated on both a detailed regional and local level as 
described above of the reservoir model is to be accurately defined. 

HANSEN, WILLIAM B., and George I.W. Long, Division of Mineral Resources, U.S. 
Bureau of Land Management*, Billings, Montana 

Introduction to the Bakken Formation, U.S. and Canada (or How Far Does the 
Fairway Fly?) 

The Bakken Formation is one of the oldest producing formations in the 
Williston Basin. Bakken oil was discovered in Antelope Field, North Dakota, 
in 1953, only 2 years after the Williston Basin discovery well. A Bakken well 
opened Elkhorn Ranch Field, Billings County, North Dakota in 1961. Production 
was established from a middle member Bakken sand in Rocanville Field, 
Saskatchewan in 1957. Montana's first Bakken producer came in 1970, in Salt 
Lake Field. Bakken production was established at a depth of only 3100' (955m) 
in Daly Field, Manitoba from a middle member Bakken sand in 1985. To date, 
the formation has produced over 21 million barrels of oil from the two states 
provinces. 

Shows in the Bakken have been ubiquitous throughout the basin in the quest for 
deeper reservoirs, but largely ignored until the recent horizontal drilling 
boom. It is the authors' opinion that the Bakken has been ignored because of 
a lack of understanding of this tight shale reservoir, especially regarding 
formation damage to fracture systems, rather than a lack of actual potential. 

A regional well log study of the Bakken was begun in 1985 by the authors in 
Richland County, Montana and Billings, Golden Valley, and McKenzie Counties, 
North Dakota, along what is now being labeled the "Bakken Fairway". A study 
of successful vertical Bakken completions along this "fairway" indicates a 
combination of resistivity log analysis and drill stem test pressure data can 
be used to identify naturally-occurring fractured reservoirs in the Bakken. 

Wide separation between the Microsperically Focused Log (MSFL) and Deep 
Resistivity Laterolog within the Bakken Shale is an indication of formation 
damage. This damage occurs when overpressured, salt-based mud is injected 
into naturally-occurring fracture systems during drilling operations. Drill 
stem tests in the Bakken often record abnormally high increases of shut-in 
pressures (5000-7000 psi FSIP) when a well has encountered a naturally-
occurring fractured reservoir. 




