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Hidden Haven Shooting Preserve & Sporting Clays, Inc. 
Seismic Investigation 


 
Date: 13 May, 2003             OGS File Number: 340739000424 
 
Survey Type: Compressional (P) wave seismic refraction 
Survey Crew: Glenn Larsen, E. Mac Swinford, James Laine, Stephanie Konfal 
 
Site Location: 9291 Buckeye Troxel Road, Sugar Grove, Ohio 
. 
County: Hocking  Township: Good Hope       USGS 7½’ Quadrangle: Rockbridge 
Latitude: N 39º 35' 44.72" Longitude: W 82º 31' 56.45" Reference Datum: NAD83 
Ohio State Plane, X: 1,959,385 ft.          Y: 581,204 ft.          Zone: South 
Line Direction: N 77° W 
Note: Coordinates were determined at location of geophone no. 1, line direction measured from 


geophone no.1. 
 
Purpose: To determine the depth to bedrock in a poorly understood and undocumented upland 
area of the Hocking river. 
 
Geologic Overview The site of investigation was located on a lacustrine terrace adjacent to the 
Hocking River (Lemaster and Gilmore, 1989).  West side of line the Mississippian-age Blackhand 
Sandstone Member of the Cuyahoga Formation outcrops on the hillsides to the north. According 
to Wolfe, Forsyth and Dove (1962) the Blackhand Sandstone Member overlies and intertongues 
with the Raccoon Shale Member in the subsurface of this area.  Water well WW-11 (ODNR, 
Division of Water file number 652298) shows the top of bedrock at 80 feet deep is gray shale 
believed to be the Raccoon Shale Member. 
 
Site Conditions: The site was generally quiet with occasional automobile traffic.  Wind was a 
problem with gusts reaching approximately 12 mph.  Saturated ground conditions from 
geophones 3 to 8.  Geophone 4 was under water 
 
Seismic Investigation: :  The seismic refraction investigation was laid out along a straight, 
southeast to northwest, line 460 feet in length.  P-wave refraction data were collected from a 
linear array of 24 geophones with distances of 20 feet between geophones.  The data were 
collected from seven shot gathers, two shot gathers were acquired 50 feet off each end of the line 
and five shot gathers were acquired along the line.  The seismic data were stacked 3 times at 
each shot gather to increase the signal-to-noise ratio to overcome any background noise affecting 
the survey.  Seismic energy for the P-wave survey was generated by striking a small hardened 
aluminum plate with a 12-pound sledgehammer.  The P-waves were detected by geophones that 
were sensitive to vertical ground motion, and had a natural frequency of 14 Hz. 
 
The digitally recorded data were stored in the SEG-2 format (Subcommittee of the SEG 
Engineering and Groundwater Geophysics Committee, 1990).  Relative elevation for each 
geophone was determined using a handlevel and stadia rod.  Location coordinates for the 
seismic survey were obtained with a Garmin eMap handheld GPS unit. 
 
Conclusions: The seismic data shows a three layer case with P-wave velocity layers of, in 
descending order, 860 ft/s, 5,180 ft/s, and 10,850 ft/s.  Bedrock (10,850 ft/s velocity layer) was 
determined to be 25 feet deep on the west end of the line to 98 feet on the east.  Interpretation of 
the seismic data is a thin soil and weathered zone, 8 feet thick or less (860 ft/s velocity layer), 
overlying 17 to 95 feet of glaciolacustrine sediments (5,180 ft/s velocity layer). 
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Figure 1. Map of seismic investigation.  Numbers at each end of the survey line denotes the 
location of geophones 1 and 24. 
 







 
 


 
 
Figure 2. Travel time vs. distance plot of the seismic refraction data recorded on the Hidden 
Haven Shooting Preserve.  Red data points are P-wave travel times for velocity layer 1, green 
data points are travel times for velocity layer 2, and blue are travel times for velocity layer 3. 
 
 
 
 
 
 


 
 
Figure 3. The velocity model of the seismic refraction data, above, was constructed using the 
time-term inversion method.  Three main velocity layers were recorded and modeled.  These 
three layers represent, in descending order, 1) soil and weathered fine sands and clays, 2) 
unweathered fine sands and clays, and 3) sandstone and shale bedrock. 







Line No:


20 ft. ft.


First Geophone No: 1 X-Loc: 50.0 X-Loc:


Δ Elev. Elevation Δ Elev. Elevation


0.5 775.5
1.3 776.3
2.0 777.0
2.8 777.8
3.4 778.4
3.9 778.9
5.1 780.1
5.3 780.3
5.9 780.9
6.8 781.8
7.1 782.1
7.5 782.5
8.2 783.2
8.6 783.6
8.8 783.8
9.2 784.2
9.8 784.8
11.2 786.2
12.1 787.1
12.8 787.8
13.4 788.4
13.7 788.7
13.8 788.8
15.0 790.0


Δ Elev. is the difference in elevation relative to the lowest geophone or shot point elevation.
Horizontal and vertical measurements in U.S. Survey Feet
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First Geophone No:


5


Geophone
Number X-Location
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Date: 13 May, 2003


Group Interval:







5.00 ft. 0.00 Ref. Elev: 775


Inches Dec. Ft.
0 5.00 0.00 0.0
6 4.50 0.50 0.5
6 4.50 0.50 1.0
8 4.67 0.33 1.3
4 4.33 0.67 2.0
3 4.25 0.75 2.8
4 4.33 0.67 3.4
6 4.50 0.50 3.9
5 4.42 0.58 4.5
5 4.42 0.58 5.1
9 4.75 0.25 5.3
5 4.42 0.58 5.9
2 4.17 0.83 6.8
8 4.67 0.33 7.1
7 4.58 0.42 7.5
6 4.50 0.50 8.0
10 4.83 0.17 8.2
7 4.58 0.42 8.6
9 4.75 0.25 8.8
8 4.67 0.33 9.2
5 4.42 0.58 9.8
8 3.67 1.33 11.1
6 4.50 0.50 11.6
6 4.50 0.50 12.1
3 4.25 0.75 12.8
5 4.42 0.58 13.4
9 4.75 0.25 13.7
11 4.92 0.08 13.8
8 4.67 0.33 14.1
1 4.08 0.92 15.0
0 5.00 0.00 15.0


Vertical measurements in U.S. Survey Feet


Δ H is the difference in height relative to the starting point of the survey, for this survey shot point 4001. 
Δ Elev. is the difference in elevation relative to the lowest geophone or shot point height (Lowest ΔH). This value is used because the
modeling software requires positive elevation values. 
1, 2, 3,... = geophone no. 4001, 4002,... = shot point no.


Δ R.H. = Inst. Height - Rod Height (R.H.)


Elevation Data of Shot Points and Geophones


ft. topo. est.


4001 5 0.00


Lowest Δ H:


Rod Height (R.H.) Comments


Inst. Height:


Δ Elev.FeetStation Δ R.H. Δ H


1 4
4002 4


2 4
3 4
4 4
5 4
6 4


4003 4
7 4
8 4
9 4
10 4
11 4
12 4


4004 4
13 4
14 4
15 4
16 4


417
18 3


4005 4
19 4
20 4
21 4
22 4
23 4


4006 4
24 4


4007 5


2.75
3.42
3.92
4.50


0.50
1.00
1.33
2.00


5.08
5.33
5.92
6.75
7.08
7.50
8.00
8.17
8.58
8.83
9.17
9.75
11.08
11.58
12.08
12.83


15.00
15.00


13.42
13.67
13.75
14.08







Survey Type P-Wave
Recording System Geometrics Geode
Data Format SEG-2
Acquisition 24 channel
Source 12 pound sledge hammer
Geophones 14 Hz Vertical
Geophone Array Linear
Line length 460 ft
Geophone spacing 20 ft.
Source Offset 2-50 ft. offend plus 5 inline
Sampling Interval 0.125 msec
Record Length 0.200 sec
Preamp Gains All geophones 36dB
Filters None


Data Acquisition Parameters







Geo. X-Loc. Elev. 2 3 2 3 1 2
1 50.0 0.5 -2.8 -97.7 -3.3 -98.2 3.3 95.0
2 70.0 1.3 -2.6 -95.4 -3.9 -96.7 3.9 92.7
3 90.0 2.0 -2.3 -92.1 -4.3 -94.1 4.3 89.8
4 110.0 2.8 -1.8 -87.8 -4.6 -90.6 4.6 86.1
5 130.0 3.4 -1.5 -82.6 -4.9 -86.0 4.9 81.2
6 150.0 3.9 -1.2 -76.9 -5.1 -80.8 5.1 75.8
7 170.0 5.1 -0.7 -71.1 -5.8 -76.2 5.8 70.4
8 190.0 5.3 -0.4 -65.4 -5.7 -70.7 5.7 64.9
9 210.0 5.9 0.1 -59.7 -5.8 -65.6 5.8 59.8
10 230.0 6.8 0.8 -54.0 -6.0 -60.8 6.0 54.8
11 250.0 7.1 1.3 -48.4 -5.8 -55.5 5.8 49.7
12 270.0 7.5 1.7 -43.1 -5.8 -50.6 5.8 44.8
13 290.0 8.2 2.6 -38.1 -5.6 -46.3 5.6 40.7
14 310.0 8.6 3.3 -33.4 -5.3 -42.0 5.3 36.7
15 330.0 8.8 3.5 -28.8 -5.3 -37.6 5.3 32.3
16 350.0 9.2 3.9 -24.4 -5.3 -33.6 5.3 28.3
17 370.0 9.8 4.5 -20.2 -5.3 -30.0 5.3 24.6
18 390.0 11.2 5.0 -16.5 -6.2 -27.7 6.2 21.5
19 410.0 12.1 5.4 -13.9 -6.7 -26.0 6.7 19.2
20 430.0 12.8 5.9 -12.3 -6.9 -25.1 6.9 18.2
21 450.0 13.4 6.4 -11.4 -7.0 -24.8 7.0 17.8
22 470.0 13.7 6.6 -10.7 -7.1 -24.4 7.1 17.4
23 490.0 13.8 6.9 -10.2 -6.9 -24.0 6.9 17.0
24 510.0 15.0 7.1 -9.6 -7.9 -24.6 7.9 16.7


¹ Datum 0.00 feet  ² Below surface (geophone elevation)
Horizontal and vertical measurements in U.S. Survey Feet.


Velocity Model Data


Geophone Location 
and Elevation Data


Velocity Layer 
Elev (Top)¹


Velocity Layer 
Depth (Top)²


Velocity Layer 
Thickness











Ohio Department of Natural Resources
Division of Geological Survey


Seismic Investigations


Explanation of Contents
The reports, analyses, documents, and data in this document were compiled as part of seismic investigations 
done in the state of Ohio by the Ohio Department of Natural Resources (ODNR), Division of Geological 
Survey. The seismic investigations measured compressional-wave (P-wave) and shear-wave (S-wave) 
velocities and surface wave phase velocities to produce depth models characterizing the subsurface 
geology of the buried bedrock surface and the overlying sediments. The data collected were also used to 
determine the in situ elastic and seismic properties of soils and bedrock.


The fi le numbering scheme used for these investigations follow an API code format:


File 341419000724
34 = API state code (Ohio in this example)


141 = API county code (Ross County in this example)
9 = blank


0007 = code for survey number (survey no. 7 in this example)
24 = code for refraction and MASW surveys


History
The seismic equipment was purchased in 2001 by the ODNR Division of Geological Survey, Geologic 
Mapping Group with grant monies from Central Great Lakes Geologic Mapping Coalition (CGLGMC). This 
equipment provides a rapid and inexpensive means of determining the depth to bedrock and characterizing 
the stratigraphy of surfi cial materials in geologically complex areas. The equipment is portable, can be used 
in a wide range of situations, requires no dedicated vehicle, and can be used with minimal personnel and 
travel expense. The ODNR Division of Geological Survey started using the seismic system July 2002


Data Set Credit
The seismic data was acquired for the Statewide Surfi cial Mapping Project, funded by STATEMAP Geologic 
Mapping Program, Central Great Lakes Geologic Mapping Coalition (CGLGMC), and Ohio Seismic Network 
(OhioSeis).


Use Constraints
This product of the ODNR Division of Geological Survey is intended to provide general geologic information 
only and should not be used for any other purpose. It is not intended for resale or to replace site-specifi c 
investigations. These data were compiled by the ODNR Division of Geological Survey, which reserves the 
publication rights to this material. If these data are used in the compilation of other data sets or maps for 
distribution or publication, this source must be referenced.


The information contained herein may be updated or edited in the future. Future releases of this material, 
if altered, will display a revision date. Users should check to ensure they have the latest version and 
reference the appropriate revision date if it is being used in other works. 


Neither the Ohio Department of Natural Resources, nor any agency thereof, nor any of their employees, 
contractors, or subcontractors, make any warranty, express or implied, nor assume any legal liability or 
responsibility for the accuracy, completeness, or usefulness of this product. Any use thereof for a purpose 
other than for which said information or product was intended shall be solely at the risk of the user.
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