
Receiver/Station Information
1.) Lat/long of northern-most (First) shot location for line 1: 35.6379 N, -116.4312 W
a. Azimuth of line: 228
2.) Lat/long of northern-most (First) shot location for line 2: 35.6336 N, -116.4339 W
3.) Azimuth of line: 222
4.) Lat/long of northern-most (First) shot location for line 3: 35.6331 N, -116.43165 W
5.) Azimuth of line: 214
6.) Shot spacing: 10 m – Total of 93 shots
a. First 6 shots occur before the line. See “Figures 2-4” for description of geometry and shooting process.
7.) 8 gauge shotgun blanks out of a Betsy Seisgun
8.) The seismic spread was split into three line segments to accommodate changes in ground surface and vegetation that would have hindered laying out a straight line and drilling shot holes.
9.) See Figures 2-4 for the layout of the seismic lines. The purpose of this experiment was to image a several faults that make up the Noble Hills positive flower structure. The goal was to image the faults at depth, and confirm the geometry of the fault assumed from geomorphic mapping done previously in the area. 

Seismic Acquisition Review:  Noble Hills
Introduction
The Noble Hills in southern California is composed of an active positive flower structure.  This area has not been studied in detail is lacking seismic analysis.  The goal of this seismic line is to determine the subsurface orientation of the faults. The seismic interpretations will be combined with structural and geomorphic observations to gain a better understanding of structural interactions in a complex geologic system. We hope to determine fault slip rates and generate a 3-D model of this fault complex to better understand what factors led to its formation and continuing development.  The Noble Hills flower structure is ideal for this kind of analysis because it is relatively small, [image: ]currently active, and easily accessible.  This structure can be used as an analogue for interpreting the formation of larger flower structures.
Figure 1: Satellite imagery of the Noble Hills.  The red lines shows locations of the faults as seen from the surface.  Green dots are the locations of the geophones.  Line 1 is in the northeast and line 3 is in the southwest, with line 2 in between them.







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

	Source Type:
	Betsy SeisGun – 8 gauge, 400 grain

	Source Depth:
	~ 0.3 m

	Receiver Type:
	104 Geophones (40 Hz Geometrics Receivers)

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


	Recording Time:
	[bookmark: _GoBack]1.5 s

	Sampling Interval:
	0.25 ms

	Source Spacing: 
	10 m

	Receiver Spacing:
	2 m

	Total Spread Length:
	1034 m

	Total Shots Fired:
	93

	CMP Fold:
	13



Field Methods
To begin the experiment, all of the geophone locations and shot points were surveyed, measured and flagged, and elevation changes along the profile were recorded using real time kinematic satellite navigation techniques. For each of the shot locations, 0.3 meter-deep holes were dug and filled with water to increase coupling and signal to noise ratio with the Betsy Gun. The data were recorded on a field laptop computer after each successful shot using Geometrics Seismodule ControllerTM software. A typical rolling spread was used for all of line 1 and the very beginning of line 2, until a rodent damaged one of the 24 channel geophone lines.  We adopted a different approach to the rolling spread that maintained a maximum distance of 260 m between the first shot after a roll and the last geophone.  This was done in order to collect reflections to the same depth that we would if we still had all five cables. This required that after a roll we would move backwards and reshoot used holes in order to maintain the correct distance.  The exact procedure is shone in figures 3 and 4.
[image: ]
Figure 2. Map diagram of Noble Hills Line 1 of seismic experiment. Shot 1 is in the northeast and the line continues to the southwest.

[image: ]
Figure 3. Map diagram of Noble Hills Line 2 of seismic experiment. Shot 1 is in the northeast and the line continues to the southwest.

[image: ]

Figure 4. Map diagram of Noble Hills Line 3 of seismic experiment. Shot 1 is in the northeast and the line continues to the southwest.

Preliminary results
The following (Figs. 5-7) are the preliminary results after some processing of the seismic reflection data.  Each line starts from the northeast on the left side and proceeds to the southwest towards the right.



[image: ]
Figure 5. Preliminary results for line 1.

[image: ]Figure 6. Preliminary results for line 2.






[image: ]Figure 7. Preliminary results for line 3.
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