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Figure 4. Lineament intersection map displaying lineaments in six classes of  lineament intersection. Discontinuous lineaments (i.e.
lineaments tha t do not meet or intersect another lineament along the  path of the lineament) are shown in blue, lineaments with
intersections of 1 - 3 intersections per lineament pa th are shown in green, 4 - 6 ye llow, and 7 - 9 orange. Produc ing wells (shown in white )
display linear trends siimilar  to mapped lineament orientations. The  distribution of  the dry holes ( shown in gray) tend to be  in areas
where  no mapped lineaments occur.                                                  

Figure 1. Map of 2009 NAIP aer ial imagery used for lineament mapping in the Dickinson 1:250k
sheet in the southwestern portion of the Williston Basin in southwestern North Dakota.       

Figure 3. Frequency distribution of 312 individual lineament lengths from lineaments from 2009
NAIP imagery mapped in the Dickinson 1:250k sheet located in the  southern portion of the  Williston
Basin in southwestern North Dakota. Lineament distributions are shown for nine  lineament length
classes from zero to 45 miles in 5 mile  intervals or classes.                                                                 
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Dickinson 250K Sheet, North Dakota The Dickinson 250k sheet was extended into the  Miles City, Lemmon and Ekalaka 250k sheets to the North Dakota/Montana and
North Dakota /South Dakota borders.                                                                                                
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LINEAMENTS IN THE DICKINSON 1:250K SHEET
DERIVED FROM AERIAL IMAGE MAP INTERPRETATION
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Figure 2. Rose diagrams of 312 individual  lineament orienta tions mapped from 2009 NAIP imagery
in the Dickinson 1:250k sheet loca ted in the southern portion of the Willison Basin in Southwestern
North Dakota. The two dominant orientations                                                                                        N 70o W (S  70o E),(1o and 2o), are about

based on orienta tiona l analysis of  lineament line length (2a) and lineament frequency (2b).
and N 80o E

This map presents the results and discussion of a segment of a contemporary lineament mapping
and analysis study in the Dickinson 250k sheet. The Dickinson 1:250k map sheet area is located
at the southern edge of the Williston Basin in North Dakota in the southwest corner of the state.
Lineaments were digitally mapped and digitized from a digital aerial image mosaic of the study
area, compiled from 2009 USDA National Agricultural Image Program (NAIP) imagery
(Figure 1). Lineament mapping was conducted by successive visual and manual inspection at
various scales (most commonly 1:24,000, 1:100,000, 1:250,000, and 1:1,000.000). Lineaments
mapped are presented here at a scale of 1:250,000. Directional analysis of the length (Figure 2)
and frequency (Figure 3) of the orientation (i.e. strike) of 312 individual lineaments reveals
three distinct orientations. A primary (xx) trend of N 70 W (S 70x E), a secondary (xx) trend of
N 80 E (S 80x W), and a tertiary (xx) trend of N 30 E (S 30x W). The distribution of
lineament lengths follows a general log-normal distribution with the majority of lineaments
(51%) falling within the five to ten mile lineament length range. Overall, 97% of the lineaments
mapped were less than 20 miles in length (Figure 3). The overall density of lineaments within
the study area (i.e. lineaments mapped per unit area) is 0.043 lineaments per square mile
(approximately 1.6 lineaments per township). Lineament density is generally greater in the
northwestern portion of the map area but overall is relatively uniform in character. This may be
attributed partially to the existence of large tracts of agricultural land where image tonal
contrasts are reduced. On this map, several of the lineaments, particularly in the northwest
portion of the map area are coincident with areas of current oil and gas field development and
current exploration and production trends near and west of Dickinson, particularly in southern
Billings and Western Stark Counties in the vicinity of the Fryburg, Bell, and Green River oil
field areas. Lineaments mapped are likely influenced by subsurface geological features and
surface geomorphological conditions. Lineaments are generally coincident with currently
producing and developing oil and gas fields and areas where exploratory oil and gas drilling
has been completed (e.g., along the trend of the Cedar Creek Anticline). Areas with a higher
relative lineament density, and a corresponding small drilling exploration footprint, include
areas in Hettinger, Adams, and central Slope Counties. Several of the smaller fields in the
north-central and northeastern portion of the map area are somewhat bound by commonly two
or more mapped lineaments which may provide a hint to subsurface structure. The Little
Missouri River is the major surface water feature found in the western third of the map area.The
Heart and Cannonball Rivers, along with Lake Tschida, are present in the eastern portion of the
map area. These features are not displayed on the 1:250,000 scale lineament map shown at left.

(1o) N 70o W (S 70o E),
(3o) N 30o E   (S 30o W).N 80o E   (S 80o W),
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