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DEANS, STUART, and Lee Scherer, Golden Globe Engineering, Billings, Montana, 
and John Pulley, Pulley & Associates, Billings. 

Horizontal Drilling in the Bakken: Boom or Bust? 

To determine the economic applicability of horizontal drilling 
technology to the Bakken, a detailed study of both vertical and horizontal 
Bakken completions in the heart of the Bakken horizontal play (Golden Valley, 
Billings and McKenzie Counties) was initiated in early 1989. This study 
reviewed in detail the reserves associated with Bakken completions and 
especially the effect of stimulation on oil reserves to be found in the 
Bakken. Particular attention was paid to horizontal well bore length and 
direction to determine their effect on IP and estimated ultimate reserves. 
Significant cases of interference between recent horizontal completions and 
existing vertical wells were investigated and some very interesting 
observations made. 

Against this study of Bakken reserves and reserve timing was thrown a 
detailed investigation of horizontal drilling theory and mechanics 
especially currently observed practices and costs and expected costs with 
experience. Finally, interpretation of observed and expected well economics 
are presented showing what the key economic parameters are in this play and 
what they may be in other types of reservoirs. 

DRUYFF, LORRAINE, Petrologist, American Hunter, Denver 

Reservoir Properties of the Bakken Shale 

Three dominant fracture types occur within the Bakken Formation: 
structural related tectonic fractures, stress related regional fractures and 
expulsion fractures associated with overpressuring due to hydrocarbon 
generation. The expulsion fractures are found throughout the basin on a macro 
and micro scale. 

Lithology differences within the shale control the degree and type of 
fracturing. Composition of the shale consists of quartz, feldspar, dolomite, 
pyrite, clay and minor calcite. The greatest degree of variation of 
composition is noted in the quartz and clay content. An influx of the quartz 
and feldspar content is associated with the higher clay content as opposed to 
the higher quartz and feldspar rocks, which have lower organic content. As 
expected, expulsion fractures are closely associated with higher clay content. 
These lithology changes can be tied into neutron density log responses. 

Because the expulsion fractures are closely associated with the 
generation of hydrocarbon, they are immediately filled with oil when created. 
Cementation or the creation of druse surfaces is not possible. However, one 
theory suggests that the acids associated with thermal maturation of 
hydrocarbons are present and are capable of dissolving silicate and carbonate 
minerals. This process produces a micro porous surface identified only by 
SEM, and is useful in distinguishing true from induced fracturing. 
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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 




