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Illustrations 

Figure 1. Summary of directional analysis of linear features.

Plate 1. Linear features map.

Plate 2. Contour map of linear feature concentration of 306-319

(N54W - N41W) interval. 

Plate 3. Contour map of linear feature concentration of 330-332

(H30W - N28W) interval. 

Plate 4. Contour map of linear feature concentration of 47-53

(N47E - N53E) interval. 

Plate 5. Contour map of linear feature concentration of 55-60

(N55E - N60E) and 64-81 (N64E - N81E) intervals. 

Plate 6. Interpretive map of lineaments.



Discussion

This report presents a preliminary lineament analysis of a 25,000 

sq. km. area in central western South Dakota and the data used in this 

analysis. The analysis presented is very preliminary at this time and 

requires much more work before any firm conclusions can be drawn. 

Plate 1 shows the location of the study area and the linear features 

mapped from enhanced Landsat images. The procedures and terminology used 

in this report and particularly with regard to the appendices are dis­ 

cussed in detail by Sawatzky and Raines (in press). The term linear 

feature is used to mean a rectilinear or curvilinear feature on an 

image or photograph that is selected and mapped by a skilled photo- 

geologic interpreter (Sawatzky and Raines, in press). Lineament is 

used in this report to refer to an interpreted, linear geologic entity 

that is defined by linear concentrations of linear features. This is 

a new definition not used as yet by others. Therefore, the lines on 

Plate 1 are linear features, Plates 2 through 5 show selected examples 

of linear-feature concentration maps from which lineaments are inter­ 

preted, and the lines on Plate 6 are the lineaments that are defined 

from the analysis of Plates 2 through 5 0

Plate 1 shows the linear features map produced from my analysis 

of Landsat scene E-1081-17065 (12 Oct 71). The digitized data for this 

Landsat scene were processed to enhance linear features, and the 

enhanced images were interpreted at a scale of 1:800,000. A total of 

888 linear features were observed with a total ground length of 4164 km. 

These data were then statistically analyzed using the procedures



discussed in Sawatzky and Raines (in press). The statistics shown in 

Appendices 1 and 2 are summarized in figure 1. Six intervals are 

defined as being statistically significant at a 90 percent significant 

value (fig. 1). The subdivision of the northeast to east-west intervals 

into several intervals probably is not geologically significant. This 

conclusion is supported by the linear features concentration maps shown 

in Plates 2 through 5. These maps were produced by computer-contouring 

the spatial concentration of linear features in statistically defined 

directional intervals. The spatial concentration is the length of 

selected linear features per unit cell; the unit cell is 3.5 km on a 

side on the ground. From comparison of these maps, it is apparent that 

the various subdivisions of the northeast to east-west intervals are 

spatially related and form curving, long linear patterns; thus the 

northeast subdivisions are parts of one pattern.

From the analysis of Plates 1 through 5, the lineaments shown in 

Plate 6 are defined. The lineaments shown as solid lines seem to be 

well defined, and the lineaments shown as dashed lines are suggested 

but poorly defined by the data. When this map was completed I found 

that George Shurr had independently analyzed lineaments of the same 

area in South Dakota (Shurr, 1977). Shurr (oral commun., 1977) stated 

that this interpretation was in agreement with his interpretation of 

major lineaments in this part of South Dakoa.

The geologic significance of the northeast to east-west trending 

lineaments is discussed by Shurr (in press); he concludes that these 

lineaments are probably basement zones of instability that have



w 60 30 N
Smoothed Strike Frequency

30 60

W 30 N 30 
Smoothed Length-Weighted Strike Frequency

Statistically Significant Intervals

Figure 1. Summary of directional analysis of linear features. Ruled

lines that are up to the right denote the statistically significant 

intervals from the strike frequency analysis; those that are up 

to the left denote the statistically significant intervals from 

the length-weighted strike frequency analysis.



influenced the sea-floor topography in the Cretaceous seas and thus 

the environment of deposition and related facies deposited.

The northwest-trending lineaments are more poorly understood at 

this time. However, these lineaments may also be coincident with 

Cretaceous facies boundaries (Shurr, oral commun., 1977) or somehow 

related to the Black Hills structure.

I would like to acknowledge Richard F. Bretz, South Dakota 

Geological Survey, and George W. Shurr, U.S. Geological Survey, for 

much useful discussion and assistance in this work.
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Appendix 1: Strike Frequency Statistical Data
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Appendix 2; Length-weighted Strike Frequency Statistical Data
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