Yankee Ranch Line 2015
Receiver/Station Information
1.) Lat/long of northern-most (First) shot location: 43.3721 N, 108.0962 W
a. Azimuth of line: 215
2.) Shot spacing: 6 m – Total of 26 shots
a. First 4 shots occur before the line. See “Figure 2” for description of geometry and shooting process.
3.) 8 gauge shotgun blanks out of a Betsy Seisgun
4.) See Figure 1 for the layout of the seismic line. The purpose of this experiment was to image hinge line of the Dallas Dome fold. The goal was to look to see if there was any fault coring this fold and confirm the geometry of the dome from geologic mapping done previously in the area. 
5.) See Figure 2 for the layout of the seismic line. This line had a very simple fixed spread 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 Acquistion Review:  Yankee Ranch Line
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Figure 1: Google Earth map view of the Yankee Ranch seismic experiment line.  The red line shows the location of the seismic line where the starting end is shown by the red circle.

The seismic refraction and reflection data were collected on July 7th, 2015, along the red line shown in Figure 1. The equipment used in this experiment include: 1) 56 Geometrics receivers (geophones), 2) two 24 channel and two 16 channel Geometrics geode data acquisition boxes, 3) an 8 gauge Betsy Seisgun source, and 4) all associated cabling that connected the seismic line system to the field laptop computer. Seismic data were acquired using a fixed spread design which requires that shots are moved through the entire spread and the geophones are stable during the experiment. Four shots were fired before reaching the first receiver, and four shots were fired after the last receiver. Total spread length of the profile was 150 meters, and total shots were 26. Table 1 shows the complete description of the experiment design and parameters.

Table 1: A-A’ fixed spread data acquisition parameters
	

	Source Type:
	Betsy SeisGun – 8 gauge, 400 grain

	Source Depth:
	~ 0.3 m

	Receiver Type:
	56 Geophones (40 Hz Geometrics Receivers)

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


	Recording Time:
	0.5 s

	Sampling Interval:
	0.25 ms

	Source Spacing: 
	6 m

	Receiver Spacing:
	2 m

	Total Spread Length:
	150 m

	Total Shots Fired:
	26

	CMP Fold:
	9




Travel Time Tomography (map of subsurface seismic velocities):
	Travel-time plot of the collected refraction data indicated three distinct velocity changes from east to west across the seismic line. Time-term inversion (Figure 1) and refraction tomography (Figure 2) produced nearly identical 2D subsurface models.  The ray paths displayed on Figure 3 show areas that contain high densities of refraction data. The greater the number of ray paths in any location, the better the resolution. Based on the low densities observed at depths between ~40-70  these tomographic results may not reflect actual subsurface structure since none of our rays are penetrating to these depths.  We only interpret those layers with relatively dense crossing ray paths (Figure 5).  We able to see this deep with our seismic reflection data (Figure 6). 
 We were able to determine different lithologies based on the velocities of the travel times through each layer. Our interpretation of this two dimensional image is shown in Figure 5 and is based on the assumption that we a imaging on a fluvial terrace where the alluvium could be at least 40 to 60 feet (14 to 20 meter) thick.  The upper layer with velocity of 409 m/s was interpreted as a layer of dry soil and clay. We can distinguish that this is dry clay because it the P-waves travel very slowly through this layer and we observe this thin layer across the Wind River basin. The interesting anomalies are the relatively shallow fast anomalies (shown as blue) which extend to within 10 meters (30 feet) of the subsurface.  These fast anomalies could be rock units that are more shallow in this region due to differential erosion.  Alternatively, these could be water saturated gravels.  Water increase the incompressibility of an alluvium unit thus increasing the seismic velocity.  These could represent the location of two localized water tables at around 30 to 35 meters depth.  It is important to note that our data interpretation is not unique but this is one possibility given we have imaged the water table with similar velocities at more shallow depths in Red Canyon.
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Figure 2- Time-Term Analysis
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Figure 3- Tomographic Model
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Figure 4- Tomographic Model with Ray Paths
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Figure 5.  Interpreted travel time tomography model using first arrival travel times.  High velocities at depth are consistent with either bedrock or water saturated gravels.  The slow velocities on the western part of the profile are consistent with dry gravels.

Reflection Interpretation:
In addition to seismic tomography we have also looked at seismic reflection data which isolate waves reflected off boundaries between different rock units below the surface.  The reflection data shows that the layers observed in the subsurface are dipping off to the west which is consistent with the local geology and the tomographic refraction model.  The calculated dip based on the reflection data is ~27 degrees. Between 60m-250m the subsurface lithology is most likely a combination of Red Peak and Dinwoody, both of which are siltstones. As depth is increased the resolution begins to diminish but these reflectors should represent the Park City formation based on the local stratigraphy. Some areas that appear to have low resolution reflectors have the potential to be subsurface faults but are more likely artifacts of the reflection data processing.
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Figure 6.  Reflection profile for East-West line shown in Figures 1-5.  Red and blue lines represent detected layers in the subsurface and likely are a result of interbedded sands and gravels.
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