Shot Information
1.) Shot spacing: 6 m – Total of 35 shots
a. First 6 shots occur before the line. See “Table 1” for description of geometry and shooting process.
2.) See Figure 1 for the acquisition geometry 
3.) 8 gauge shotgun blanks out of a Betsy Seisgun
4.) Shots were fired ~0.4m below surface


Receiver/Station Information
1.) Lat/long of northern-most shot location: 43.37296 N, 108.09722 W, the southern end of the line was located at 43.369827 N, 108.09933 W,
a. Azimuth of line: 205
b. Line length: 388 meters
2.) 104 Geophones- 72 PASSCAL, 32 Mizzou geophones
3.) 17 fold, 35 shots
4.) [bookmark: _GoBack]See Figure 1 for the layout of the seismic line. The purpose of this experiment was to image a steeply south dipping, reactivated fault. The goal was to image the fault at depth, and confirm the geometry of the fault assumed from mapping done previously in the area. The steep dipping nature of the fault, along with that of the strata to the south of the fault made imaging the fault itself difficult. Instead, a washout zone of weak reflections was imaged, as well as a lateral velocity change in the refraction data. 
1.) See Figure 2 for the location of the seismic line. This line had a more complex geometry, as a modified rolling spread design was used. The same goals were set for this line as the first line (to image the fault). 




















Seismic Processing Review
Table 1: 2016 Owl Creek Seismic Reflection Line #2.
	

	Source Type:
	Betsy SeisGun – 8 gauge, 400 grain

	Source Depth:
	~ 0.35 m (15 inches)

	Receiver Type:
	104 Geophones (40 Hz Geometrics Receivers)

	Data Recording System:
	3 x 24 Channel and 2 x 16 Channel Geometrics Geodes 


	Recording Time:
	1.0 s

	Sampling Interval:
	0.25 milliseconds

	Source Spacing: 
	6 m

	Receiver Spacing:
	2 m

	Total Spread Length:
	388 m

	Total Shots Fired:
	35

	CMP Fold:
	13



In the previous chapter, Quaternary tectonism was documented in the Birdseye Creek study area. This chapter aims to assess the style and geometry of faulting associated with Quaternary deformation. Detailed subsurface information across the southern front of Owl Creek Mountains is lacking. Regional analysis of a deep crustal seismic reflection line that started from the southern margin of Owl Creek Mountains, across the Wind River Basin and into the Granite Mountains, show low angle thrusting along a narrow zone extending through the entire crust to depths of 35 to 30 km (Figure 1) (Keefer, 1970). 
[image: ]
Figure 1. A map showing the modified rolling spread acquisition geometry.  
Procedure
1.  6 shots performed
2. 24 m of the line moved to the end of the spread 
3. 8 shots performed
4. 24 m of the line moved to the end of the spread
5. 8 shots performed
6. 24 m of the line moved to the end of the spread
7. Final 13 shots performed
The basic concept of the seismic reflection survey involves using controlled sources (shots) to generate seismic energy that reflects off of subsurface interfaces back to geophones deployed at surface. Reflection seismic data are usually considered to image a point midway between the shot and the receiver (geophone); this point is called the Common Depth Point (CDP). The geophones record ground surface motion in two orthogonal directions for each shot. Repeating a number of shot-gone blows at the same site allows the data recorded at the geophones to be stacked, thus improving the signal-to-noise ratio (e.g, Fowler,1996 and Waters,1986). 
[image: dem-geophysical-lines.jpg]
Figure 2, The Birdseye Creek study area map. The yellow line denotes the
seismic line #1 (the seismic refraction line) and the blue line denotes the seismic line #2 that is described in this report.  Note that this is overlayed on a very high resolution DEM where one can clearly see the fault scarp in the center of each of the seismic lines.


[image: ]
Figure 3.  An overview of the location of the seismic line with respect toBoysen Reservoir.

Processing of seismic reflection data was not as straight forward as that of the seismic refraction. The Western rolling spread had to be filtered heavily in order to account for a rather low signal to noise ratio brought on by the presence of high winds throughout data collection. Reasonable results were achieved however, and show consistent geometry across both areas that have been surveyed. Both areas show the presence of imbricated high angle reverse faulting with maximum slip of ~2.5m. This displacement is observed to be greater on deeper portions of the fault, and less on more shallow portions. This suggests a possibility of simple monoclinal warping creating the scarp, rather than the fault itself breaking the ground surface. This is unlikely, however, due to the overwhelming geometric similarities between the Stagner Creek scarp and other fault scarps. Should this scarp have been caused simply through monoclinal warping, it is unlikely that it would have fit the model parameters that were used in this study so closely.

[image: ]
Fig. 4.  Depth converted seismic reflection profiles of both the Eastern (processing of data from the 2013 Owl Creek Line using the velocity model from OC16 line 1) and the new western rolling spread lines. Yellow lines are interpreted fault planes and direction of motion. Surface scarp location is highlighted with a black arrow on the top axis. Note that many areas in the Western profile that may appear to resemble South-dipping faults are actually artifacts due to processing and the poor signal to noise ratio. 

Conclusions
	Application of new techniques to observation of the Stagner Creek Fault yield new information regarding fault characteristics, timing of last motion, scale of characteristic earthquake for the area, and fault geometries. The Stagner Creek fault system is now understood to be a series of North-dipping high angle reverse faults. Due to the angle of these faults, and their proximity to the Laramide Owl Creek Mountains, it seems quite probable that this fault system is the result of reactivation of Laramide structures. There is also a possibility that the Stagner Creek Fault is actually part of a larger system of quaternary faults in the area, which may even make up a positive flower structure. There are still many unanswered questions about the area, which can only be answered through continued and improved surveying and seismic imaging. Expansion of the surveyed area to more fully cover the entirety of the fault scarp may provide new insight into timing of past events. Acquisition of more, higher resolution seismic imaging may provide more concrete evidence to the nature of the fault system.
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