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Blakeman Property Seismic Investigation 
 


Date: 24 September, 2003            OGS File Number: 340439000724  
 
Survey Type: Compressional (P) seismic refraction 
Survey Crew: Glenn Larsen, E. Mac Swinford, and C. Scott Brockman 
 
Site Location: 500 ft. south of Scheid Rd and 4,900 ft. west of Mud Brook Rd. 
County: Erie   Township: Milan  USGS 7½’ Quadrangle: Milan 
Latitude: N 41º 21' 25.07" Longitude: W 82º 35' 35.39"   Reference Datum: NAD83 
Ohio State Plane, X: 1,942,924 ft.          Y: 615,834 ft.          Zone: North 
Line Direction: N 10 º E 
Note: Coordinates were determined at location of geophone no. 1, line direction measured from 


geophone no.1. 
 
Purpose: A P-wave seismic refraction investigation was conducted at this site to measure 
seismic velocities to determine the depth to bedrock and to determine the seismic velocities, 
thickness, and lithologies of the strata overlying bedrock.  The property is part of a few square 
miles area of hummocky topography within the otherwise flat Lake Erie plain.  The seismic survey 
was laid out over one of these one of these hummocks. 
 
At the same location of geophone 24, soil probe and bucket auger samples were taken down to a 
depth of 12 feet. The purpose of the sampling was to determine shallow stratigraphy at the site 
and, along with the log of the nearby water well, aid in interpreting the seismic data. 
 
Site Conditions: The seismic refraction data were acquired in the morning and conditions were 
cool, damp, cloudy, and windy. 
 
Seismic Refraction Survey: The survey was laid out along a straight, south to north, line 230 
feet in length.  P-wave refraction data were collected linear spread of 24 geophones with distance 
of 10 feet between geophones.  Seismic energy for the survey was generated by striking a metal 
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 seismic data were 
stacked multiple times at each source point to increase the signal-to-noise ratio to overcome any 
background noise affecting the survey.  The digitally recorded data were stored in the SEG-2 
format (Subcommittee of the SEG Engineering and Groundwater Geophysics Committee, 1990). 
 
Results: The seismic refraction data was processed with Oyo Corp. SeisImager/2D software 
using the time-term inversion method.  Three main velocity layers were recorded at this location.  
The seismic velocity in the first layer (near-surface layer) was 660 ft/s, in the second layer 4,960 
ft/s, and in the third layer 13,330 ft/s.  Geologic interpretation of the seismic data was based on 
the soil probe and bucket auger samples, and the log of a water well nearby.  It was determined 
velocity layer 1 represents unsaturated lacustrine silty clay loam above the ground water table 
(GWT).  Velocity layer 2 represents saturated lacustrine clayey silts and fine sands.  Velocity 
layer 3 represents the Devonian-age Ohio Shale bedrock and was calculated to be 21-32 feet 
deep. 
 
The contact between layers 1 and 2 represents the GWT and ranges from 2.6 to 6.4 feet deep. 
As an example of the accuracy of modeling this layer, the depth to the GWT at geophone 24 was 
calculated to be at 2.6 feet, the soil probe, also located at geophone 24, encountered the GWT at 
3.0 feet. 
 
 
 
 







 
 
Figure 1. Map showing the location of seismic refraction line 340439000724.  Numbers at each 
end of the line indicates the location of geophones 1 and 24. 
 
 


 
 


Photograph of seismic refraction line 340439000724 located on the Blakeman 
property, Milan, Ohio. The view is north of the line looking south. Photograph by 
E.M. Swinford. 







 
 


Figure 3. Travel time versus distance plot from the five shot gathers of the P-wave survey. 
 
 
 
 
 
 
 
 
 
 


 
 
Figure 4. The velocity model of the seismic refraction data, above, was constructed using the 
time-term inversion method.  Three velocity layers were recorded and modeled.  These layers 
represent, in descending order, 1) unsaturated lacustrine silty clay loam above the ground water 
table, 2) saturated lacustrine clayey silts and fine sands, and 3) the Ohio Shale bedrock.  The 
contact between layers 1 and 2 represents the ground water table.  The soil probe and auger 
samples used to interpret the velocity model were acquired at the same location as geophone 24, 
shown on the velocity model. 
 







Line No:


10 ft. P-wave ft. S-wave


First Geophone No: 1 X-Loc: 100.0 X-Loc:


Δ Elev. Elevation Δ Elev. Elevation


8.5 604.5
9.3 605.3
9.7 605.7
10.3 606.3
11.3 607.3
12.1 608.1
12.8 608.8
13.2 609.2
13.1 609.1
12.7 608.7
12.1 608.1
11.5 607.5
10.8 606.8
10.6 606.6
10.2 606.2
9.3 605.3
8.5 604.5
7.6 603.6
6.7 602.7
5.5 601.5
4.5 600.5
3.5 599.5
2.3 598.3
1.3 597.3


Date: 24 September, 2003


Group Interval:


320.0
330.0


130.0
140.0
150.0


250.0
240.0


270.0


300.0
310.0


260.0


210.0
220.0
230.0


First Geophone No:


5


Geophone
Number X-Location


23
24


160.0


9


15


10
11


21


19


22


Group Interval:


4


Geophone
Number


1
2
3


X-Location


100.0
110.0
120.0


6
7
8


17


12
13
14


16


18


20
280.0
290.0


Geophone Location Data


170.0
180.0
190.0
200.0


340439000724


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







5.00 ft. -3.50 Ref. Elev: 596


Inches Dec. Ft.
0 5.00 0.00 3.5
6 0.50 4.50 8.0
6 4.50 0.50 8.5
2 4.17 0.83 9.3
8 4.67 0.33 9.7
4 4.33 0.67 10.3
0 4.00 1.00 11.3
3 4.25 0.75 12.1
9 4.75 0.25 12.3
7 4.58 0.42 12.8
7 4.58 0.42 13.2
1 5.08 -0.08 13.1
5 5.42 -0.42 12.7
7 5.58 -0.58 12.1
7 5.58 -0.58 11.5
5 5.42 -0.42 11.1
3 5.25 -0.25 10.8
3 5.25 -0.25 10.6
5 5.42 -0.42 10.2
10 5.83 -0.83 9.3
10 5.83 -0.83 8.5
11 5.92 -0.92 7.6
7 5.58 -0.58 7.0
4 5.33 -0.33 6.7
2 6.17 -1.17 5.5
0 6.00 -1.00 4.5
0 6.00 -1.00 3.5
2 6.17 -1.17 2.3
1 6.08 -1.08 1.3
3 6.25 -1.25 0.0
11 4.92 0.08 0.1


624
23 6 -1.17
22 6 0.00
21 6 1.00
20 6 2.00


4.08


-3.50
-3.42


7.08
6.67
5.83
5.00


3.50
3.17


-2.25


8.58
8.00
7.58
7.33


9.25
9.67
9.58
9.17


4.50
5.00
5.83
6.17
6.83
7.83
8.58
8.83


7007 4


18 5


7006 6


7005 5
519


16 5
517


14 5
15 5


7004 5
13 5


11 5
12 5


9 5
10 5


7 4
8 4


6 4
7003 4


4 4
5 4


2 4
3 4


7002 0
1 4


Station Δ R.H. Δ H


Inst. Height: ft., topo. est.Lowest Δ H:


Rod Height (R.H.) CommentsΔ Elev.Feet
7001 5 0.00


Crest of hill
Down hill


Up Hill, line direction northward


Base of hill
End of Prairie Grass Field


East edge gravel driveway


Elevation Data of  Geophones


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 SP-1. 
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.


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







Survey Type P-Wave
Recording System Geometrics Geode
Data Format SEG-2
Acquisition 24 channel
Source 12 lb sledgehammer
Geophones 14 Hz Vertical
Geophone Array Linear
Line length 230 ft
Geophone spacing 10 ft.
Source Offset 2 offend at100 ft., 3 inline
Sampling Interval 0.125 msec
Record Length 0.200 sec
Preamp Gains All geophones 36dB
Filters None


Data Acquisition Parameters







Geo. X-Loc. Δ Elev. 2 3 2 3 1 2
1 100.0 8.5 4.4 -22.6 -4.1 -31.1 4.1 27.0
2 110.0 9.3 4.5 -22.7 -4.8 -32.0 4.8 27.2
3 120.0 9.7 5.0 -22.7 -4.7 -32.4 4.7 27.7
4 130.0 10.3 5.9 -21.9 -4.4 -32.2 4.4 27.9
5 140.0 11.3 6.4 -20.4 -4.9 -31.7 4.9 26.8
6 150.0 12.1 6.3 -18.7 -5.8 -30.8 5.8 25.1
7 160.0 12.8 6.4 -17.6 -6.4 -30.4 6.4 24.1
8 170.0 13.2 6.7 -17.3 -6.5 -30.5 6.5 24.0
9 180.0 13.1 6.7 -17.2 -6.4 -30.3 6.4 23.9
10 190.0 12.7 6.5 -17.2 -6.2 -29.9 6.2 23.6
11 200.0 12.1 6.1 -17.3 -6.0 -29.4 6.0 23.4
12 210.0 11.5 5.7 -18.1 -5.8 -29.6 5.8 23.8
13 220.0 10.8 5.7 -19.5 -5.1 -30.3 5.1 25.1
14 230.0 10.6 5.6 -20.8 -5.0 -31.4 5.0 26.4
15 240.0 10.2 5.1 -21.4 -5.1 -31.6 5.1 26.5
16 250.0 9.3 4.6 -21.3 -4.7 -30.6 4.7 25.9
17 260.0 8.5 3.8 -20.8 -4.7 -29.3 4.7 24.6
18 270.0 7.6 2.9 -20.4 -4.7 -28.0 4.7 23.3
19 280.0 6.7 2.1 -20.6 -4.6 -27.3 4.6 22.7
20 290.0 5.5 1.5 -20.9 -4.0 -26.4 4.0 22.4
21 300.0 4.5 0.6 -21.1 -3.9 -25.6 3.9 21.6
22 310.0 3.5 -0.3 -20.9 -3.8 -24.4 3.8 20.6
23 320.0 2.3 -0.8 -20.5 -3.1 -22.8 3.1 19.7
24 330.0 1.3 -1.3 -20.0 -2.6 -21.3 2.6 18.8


P-wave Velocity Model Data


Geophone Location 
and Elevation Data


Velocity Layer 
Depth (Top)¹


Velocity Layer 
Depth (Top)²


Velocity Layer 
Thickness


¹ Datum 0.00 feet  ² Below surface (geophone elevation)
Horizontal and vertical measurements in U.S. Survey Feet.
Δ Elev. is the difference in elevation relative to the lowest geophone or shot point elevation.







Quadrangle:
X: ft. Zone: North


616,039 ft.


Driller:


597 ft.


Date Logged:


Drilled For: OGS research


Location Remark:


Township: 1,974,392
Y:


Determine shallow stratigraphy to aid in interpreting a seismic line on the property.


Drilling Company:


2214 Scheid Rd, seismic line 7, geophone no.24
John and Sarah Blakeman


Glenn Larsen, Stephanie Konfal
Ohio Geological Survey (OGS)


0.75 inch push probe None; no core kept
Vertical


October 1, 2003


Central Great Lakes Geologic Mapping Coalition, Lower Huron Watershed-Milan Quadrangle


Erie
Milan


Milan


Measured:


State Coordinates:
County:


BOTTOM 
INCHES


20
(1.7 ft.)


ODNR
DIVISION OF GEOLOGICAL SURVEY


CORE DESCRIPTION


Silty clay loam, brown (7.5YR4.5/4), medium plasticity, slight mottling
below 10”; no reaction to HCl. Lacustrine deposit.


Date Completed:


THICKNESS 
INCHES


20
(1.7 ft.)


C. Scott Brockman


Direction of Hole:
No. of Core Boxes:


Core Disposition:


Sea Level, USGS topographic map estimateDatum for Elevation:


Logged by:


Wednesday, October 1, 2003
Same


Property Owner:
Project:


TOP 
INCHES


0


Purpose of Core:


Remarks: Sample description and retrieval was done to help interpret a seismic line done on the property. The
property is part of a few square miles area of hummocky topography within the otherwise flat Lake Erie plain.
Coring was done by two methods: first a 0.75” diameter soil probe was pushed approximately 12” into the soil,
then a 3” diameter bucket auger “overdrilled” 12” at the same spot. The process was repeated in 12”
increments for the entire depth of the hole. Samples were taken from the material retrieved from the bucket
auger. The soil probe provided small diameter “undisturbed” samples useful for description. Four bucket auger
samples were taken for future textural analysis. The ground water table was encountered at approximately 36”.
Sample retrieval was improved below the water table by replacing the open bucket with a special closed “sand”
bucket.


Section or Lot:


Core Diameter:
Total Depth: 12 feet (144 inches)


Date Started:


DESCRIPTION


Drilling Surface Elevation:


No core was kept.


Rhythmically bedded couplets of clayey silt and fine sand. Ground20 80 60







80
(5.0 ft.)


(6.7 ft.)


144
(12.0 ft.)


(5.0 ft.)


64


(1.7 ft.) water table encountered at approximately 36”. Leached to 30”,
moderate HCl reaction below 30”; flat pebble-size carbonate
concretions at 32”. Rhythmites 0.5” to 1.25” thick; approximately 60
rhythmites in the entire 5-foot interval. Each rhythmite couplet fines
upward from fine sand (orange brown 7.5YR5/3) to clayey silt (gray
brown 7.5YR6/2). Fine sand dominates rhythmites from 20”-40”
depth; clayey silt dominates rhythmites from 40’-80” depth.
Rhythmites 0.75” to 1” thick between 20” and 24” depth; 1” to 1.25”
thick between 24” to 60” depth; and 0.5’ to 1” thick between 60” and
80” depth. Large shale fragment (2.5”x 1”x 0.25”) in auger bucket at
approximately 48”. Portions of fine sand couplets partially lithified
below 60”. Two samples from bucket auger taken at 24”-36” and 60”-
72”. Lacustrine/deltaic deposit


TD
Gray clayey silt, massive. Disseminated fine sand less than 15%; rare
granule size fragments of black and red shale. Moderate HCl
reaction. Poor recovery from bucket auger due to downhole suction
and liquefied sample; little effort required to push soil probe downhole. 
Coring stopped at maximum depth of bucket auger. Two samples
from bucket auger taken at 84”- 96” and 120”- 132”. Lacustrine
deposit.


(5.3 ft.)











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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Wheeler Property Seismic Investigation 
 


Date: 2 October, 2003                         OGS File Number: 340439000824  
 
Survey Type: Compressional (P) wave seismic refraction 
Survey Crew: Glenn Larsen, C. Scott Brockman, and Stephanie Konfal 
 
Site Location: On the floodplain of the Huron River along the north side of an abandoned 


segment of Mason Road 
County: Erie        Township: Milan         USGS 7½’ Quadrangle: Milan 
Latitude: N 41º 20' 08.01" Longitude: W 82º 34' 47.38" Reference Datum: NAD83 
Ohio State Plane, X: 1,946,578 ft.          Y: 608,030 ft.          Zone: North 
Line Direction: S 77° E 
Note: Coordinates were determined at location of geophone no. 1, line direction measured from 


geophone no.1. 
 
Purpose: This seismic refraction investigation was conducted at this site to measure P-wave 
seismic velocities to aid in determining the depth to bedrock and acquire velocity data to 
determine the seismic velocity and thickness of the alluvium over bedrock.  This site was chosen 
as a case study for future seismic refraction investigations in this region because the local 
stratigraphy was known from test borings at several locations nearby. 
 
Geologic Overview: The site lies within the Erie Lake Plain Region of the Huron-Erie Lake 
Plains Section within the Central Lowlands Physiographic Province (Brockman, 1998).  The site 
was located 500 feet south of where several bridge foundation borings were drilled by ODOT for 
the construction of the bridge where Mason Road crosses over the Huron River.  A ¾-inch 
diameter soil probe provided small diameter “undisturbed” samples to a depth of 15.5 feet at 325 
feet along the line.  The general surficial geology of the area is silty sandy alluvium over the Ohio 
Shale. 
 
Seismic Refraction Survey: The seismic refraction data were acquired along two 24-channel 
spreads using 14-Hz vertical geophones, and a 12 pound sledgehammer source.  The 
geophones were located 10 feet apart on a straight line and source impacts were made at various 
distances offset and along each spread.  The seismic data were stacked 10 to 15 times at each 
shot point to increase the signal-to-noise ratio to overcome wind and other types of background 
noise.  Geophones on spread 2 were buried several inches to cut down on wind noise.  Wind and 
tree movement caused noise problems with the non-buried geophones of spread 1. 
 
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 stadia rod and a handlevel.  The reference datum for the 
elevation data was set at the location of the first geophone.  Location coordinates for the seismic 
survey were obtained with a Garmin handheld GPS unit. 
 
Results: The seismic refraction data was processed with Oyo Corp. SeisImager/2D software 
using the time-term inversion method.  Three main velocity layers were recorded at this location.  
The seismic velocity in the first layer (near-surface layer) was 500 ft/s, in the second layer 4,880 
ft/s, and in the third layer 11,110 ft/s. 
 
Geologic interpretation of the seismic data was based on the soil probe sample and from the logs 
of the ODOT bridge foundation borings drilled for the Mason road bridge.  It was determined 
velocity layer 1 represents unsaturated alluvial silt loam above the ground water table (GWT).  
Velocity layer 2 represents saturated alluvial silt loam (top 4 feet of second layer) and fine alluvial 
sand.  Velocity layer 3 represents the Devonian-age Ohio Shale bedrock and was calculated to 
be 20-30 feet deep.  Elevation of the bedrock surface at geophone 1 is 559 feet, between 
geophones 23 and 24 is 556 feet, and at geophone 48 is 549 feet. 







The contact between velocity layers 1 and 2 represents the GWT and ranges from 4.0 to 5.4 feet 
deep. The depth to the GWT between geophones 23 and 24 was calculated to be 4.7 feet, the 
soil probe sample, also at this location, encountered the GWT at about 6 feet. 
 


References 
 
Brockman, C.S., 1998, Physiographic regions of Ohio: Ohio Department of Natural Resources, 


Division of Geological Survey, page-size map. 
 
Subcommittee of the SEG Engineering and Groundwater Geophysics Committee, Pullan, S.E., 


Chairman, 1990, Recommended standard for seismic (/radar) files in the personal 
computer environment: Geophysics, vol. 55, no. 9, p. 1260-1271. 


 
 
 
 
 
 
 


 
 


Figure 1. Map above shows the location of seismic refraction line 340439000824, 
on the Wheeler property.  Numbers on each end of the lines show the locations of 
geophones 1 and 48.  Also shown on the map is the location of the Ohio 
Department of Transportation bridge foundation borings used in the geologic 
interpretation of the seismic refraction data. 







 
 


Figure 2. The seismic investigation was a combination of two 24-channel spreads.  The two 
Spreads overlapped at geophones 23 and 24 of spread 2 and geophones 25 and 26 of spread 1.  
All locations and distances along this seismic refraction line are relative to shot point 8201. 


 
 
 
 


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


 
 
 
 


 







 
 
Figure 4. The velocity model of the seismic refraction data, above, was constructed using the 
time-term inversion method.  Three velocity layers were recorded and modeled.  These layers 
represent, in descending order, 1) unsaturated alluvial silt loam above the ground water table, 2) 
saturated alluvial silt loam and fine alluvial sand, and 3) the Ohio Shale bedrock.  The contact 
between layers 1 and 2 is the ground water table.  The soil probe sample used to interpret the 
velocity model was acquired 325 ft along the seismic line, shown on the velocity model. 







Line No:


10 ft. 10 ft.


First Geophone No: 25 X-Loc: 320.0 1 X-Loc: 100.0


Δ Elev. Elevation Δ Elev. Elevation


0.2 578.2 1.0 579.0
0.2 578.2 1.0 579.0
0.3 578.3 1.0 579.0
0.3 578.3 1.0 579.0
0.2 578.2 0.9 578.9
0.4 578.4 0.9 578.9
0.3 578.3 0.9 578.9
0.3 578.3 0.8 578.8
0.3 578.3 0.8 578.8
0.4 578.4 0.8 578.8
0.3 578.3 0.7 578.7
0.4 578.4 0.9 578.9
0.2 578.2 1.0 579.0
0.2 578.2 1.0 579.0
0.2 578.2 1.0 579.0
0.4 578.4 0.7 578.7
0.6 578.6 1.2 579.2
0.7 578.7 1.0 579.0
0.7 578.7 0.7 578.7
0.7 578.7 0.7 578.7
0.7 578.7 0.7 578.7
0.7 578.7 0.7 578.7
0.7 578.7 0.4 578.4
0.7 578.7 0.5 578.5


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


9
10
11


22


16
17
18


20


Geophone Location Data


200.0


390.0
400.0
410.0
420.0


7


240.0


340439000824


21


15
250.0
260.0


300.0


19


180.0
170.0
160.0


210.0


42


44
500.0
510.0


30
31
32


41


36
37
38


40


Group Interval:


28


Geophone
Number


25
26
27


X-Location


320.0
330.0
340.0


47
48


380.0


33


39


34
35


45


43


46


29


Geophone
Number


1


3


X-Location


8


First Geophone No:


110.02


530.0


100.0


230.0


12


480.0


13
14


430.0
440.0
450.0


220.0


540.0
550.0


350.0
360.0
370.0


470.0
460.0


490.0


520.0


Group Interval:


330.024
23


190.0


320.0


290.0
280.0
270.0


310.0


Spread 1 Spread 2


Date:2 October, 2003


150.0
140.0
130.0
120.0


4
5
6







5.00 ft. -1.08 Ref. Elev: 578


Inches Dec. Ft.
0 5.00 0.00 1.1
8 5.67 -0.67 0.4
3 5.25 -0.25 0.2
11 4.92 0.08 0.2
11 4.92 0.08 0.3
0 5.00 0.00 0.3
1 5.08 -0.08 0.2
10 4.83 0.17 0.4
0 5.00 0.00 0.4
1 5.08 -0.08 0.3
0 5.00 0.00 0.3
0 5.00 0.00 0.3
11 4.92 0.08 0.4
1 5.08 -0.08 0.3
11 4.92 0.08 0.4
2 5.17 -0.17 0.2
0 5.00 0.00 0.2
1 5.08 -0.08 0.2
11 4.92 0.08 0.2
10 4.83 0.17 0.4
10 4.83 0.17 0.6
11 4.92 0.08 0.7
11 4.92 0.08 0.7
1 5.08 -0.08 0.7
0 5.00 0.00 0.7
11 4.92 0.08 0.7
0 5.00 0.00 0.7
0 5.00 0.00 0.7
1 5.08 -0.08 0.7
0 4.00 1.00 1.7
0 5.00 0.00 1.7


Vertical measurements in U.S. Survey Feet


Δ H is the difference in height relative to the starting point of the survey 
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. * Lowest Δ H vale determined from spread 2


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


Rec. St. @ GP-38 +5 ft, 17 ft South


Elevation Data of  Geophones, Spread 1


Tele Pole @ GP-34 +4 ft, 7 ft North
Tree @ GP-35 +5 ft, 8 ft South.


Tree @ GP-34 +2 ft, 11 ft South.


Measuring direction West to East
All Geophones not buried8101 5 0.00


ft. topo. est.Lowest Δ H:


Rod Height (R.H.) CommentsΔ Elev.FeetStation Δ R.H. Δ H


Inst. Height:


8102 5
25 5
26 4
27 4
28 5
29 5
30 4


8103 5
31 5
32 5
33 5
34 4
35 5
36 4


8104 5
37 5
38 5
39 4
40 4


441


8107 5


42 4


8106 4


8105
43
44
45


-0.75
-0.83
-0.67
-0.67


-0.67
-0.92
-0.83
-0.75


-0.75
-0.75
-0.75
-0.67
-0.75
-0.67
-0.83
-0.83


-0.42


0.58
0.58


-0.92
-0.83
-0.67
-0.50


-0.33
-0.42
-0.42


46
47
48


4
5
5
4
5
5
5


-0.33
-0.33
-0.33
-0.42







5.00 ft. -1.08 Ref. Elev: 578


Inches Dec. Ft.
0 5.00 0.00 1.1
3 5.25 -0.25 0.8
10 4.83 0.17 1.0
0 5.00 0.00 1.0
0 5.00 0.00 1.0
0 5.00 0.00 1.0
1 5.08 -0.08 0.9
0 5.00 0.00 0.9
0 5.00 0.00 0.9
0 5.00 0.00 0.9
1 5.08 -0.08 0.8
0 5.00 0.00 0.8
0 5.00 0.00 0.8
2 5.17 -0.17 0.7
9 4.75 0.25 0.9
11 4.92 0.08 1.0
0 5.00 0.00 1.0
0 5.00 0.00 1.0
0 5.00 0.00 1.0
3 5.25 -0.25 0.7
7 4.58 0.42 1.2
2 5.17 -0.17 1.0
1 5.08 -0.08 0.9
3 5.25 -0.25 0.7
0 5.00 0.00 0.7
0 5.00 0.00 0.7
0 5.00 0.00 0.7
3 5.25 -0.25 0.4
11 4.92 0.08 0.5
0 5.00 0.00 0.5
6 5.50 -0.50 0.0


-0.42
-0.42
-0.67
-0.58


22
23
24


5
5
5
5
5
5
4


-0.08


-0.58
-1.08


-0.08
-0.08
-0.33
0.08


-0.17
-0.42
-0.42


-0.42
-0.17
-0.08
-0.08


-0.17
-0.25
-0.25
-0.25


-0.25
-0.08
-0.08
-0.08
-0.08
-0.17
-0.17
-0.17


8207 5


18 5


8206 5


8205
19
20
21


16 5
417


14 5
15 5


8204 4
13 5


11 5
12 4


9 5
10 5


7 5
8 5


6 5
8203 5


4 5
5 5


2 5
3 5


8202 5
1 4


Station Δ R.H. Δ H


Inst. Height: ft. topo. est.Lowest Δ H:


Rod Height (R.H.) CommentsΔ Elev.Feet
All Geophones buried 2-4"8201 5 0.00
Measuring direction West to East


Elevation Data of  Geophones, Spread 2


Tele Pole @ GP-7 +0 ft, 7 ft North


Rec. St. @ GP-14 +0 ft, 17 ft South


Vertical measurements in U.S. Survey Feet


Δ H is the difference in height relative to the starting point of the survey. 
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.


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







Survey Type P-Wave
Recording System Geometrics Geode
Data Format SEG-2
Acquisition 2 overlapping spreads of 24 channels
Source 12 lb Sledgehammer
Geophones 14 Hz Vertical
Geophone Array Linear
Line length 450 ft
Geophone spacing 10 ft.
Source Offset each spread had 2 offend at 100 ft, 2 offend at 20 ft, 3 inline
Sampling Interval 0.125 msec
Record Length 0.200 sec
Preamp Gains All geophones 36dB
Filters None


Data Acquisition Parameters







Geo. X-Loc. Δ Elev. 2 3 2 3 1 2
25 320.0 0.2 -4.3 -21.5 -4.5 -21.7 4.5 17.3
26 330.0 0.2 -4.5 -22.2 -4.7 -22.4 4.7 17.7
27 340.0 0.3 -4.3 -23.5 -4.6 -23.8 4.6 19.2
28 350.0 0.3 -4.0 -24.7 -4.3 -25.0 4.3 20.7
29 360.0 0.2 -3.8 -25.1 -4.0 -25.3 4.0 21.3
30 370.0 0.4 -3.9 -24.6 -4.3 -25.0 4.3 20.8
31 380.0 0.3 -4.2 -24.1 -4.5 -24.4 4.5 19.9
32 390.0 0.3 -4.3 -24.1 -4.6 -24.4 4.6 19.8
33 400.0 0.3 -4.3 -24.8 -4.6 -25.1 4.6 20.5
34 410.0 0.4 -4.2 -25.8 -4.6 -26.2 4.6 21.6
35 420.0 0.3 -3.9 -26.4 -4.2 -26.7 4.2 22.5
36 430.0 0.4 -3.8 -26.5 -4.2 -26.9 4.2 22.7
37 440.0 0.2 -3.9 -26.0 -4.1 -26.2 4.1 22.1
38 450.0 0.2 -4.1 -25.7 -4.3 -25.9 4.3 21.6
39 460.0 0.2 -4.2 -26.1 -4.4 -26.3 4.4 21.9
40 470.0 0.4 -4.0 -27.3 -4.4 -27.7 4.4 23.3
41 480.0 0.6 -3.6 -28.7 -4.2 -29.3 4.2 25.1
42 490.0 0.7 -3.4 -29.5 -4.1 -30.2 4.1 26.1
43 500.0 0.7 -3.3 -29.3 -4.0 -30.0 4.0 25.9
44 510.0 0.7 -3.5 -28.1 -4.2 -28.8 4.2 24.6
45 520.0 0.7 -3.9 -26.9 -4.6 -27.6 4.6 23.0
46 530.0 0.7 -4.1 -26.2 -4.8 -26.9 4.8 22.0
47 540.0 0.7 -4.2 -26.0 -4.9 -26.7 4.9 21.8
48 550.0 0.7 -4.1 -26.0 -4.8 -26.7 4.8 21.9


Spread 1 P-wave Velocity Model Data


Geophone Location 
and Elevation Data


Velocity Layer 
Depth (Top)¹


Velocity Layer 
Depth (Top)²


Velocity Layer 
Thickness


¹ Datum 0.00 feet  ² Below surface (geophone elevation)
Horizontal and vertical measurements in U.S. Survey Feet.
Δ Elev. is the difference in elevation relative to the lowest geophone or shot point elevation.







Geo. X-Loc. Δ Elev. 2 3 2 3 1 2
1 100.0 1.0 -4.1 -19.1 -5.1 -20.1 5.1 15.0
2 110.0 1.0 -4.1 -19.0 -5.1 -20.0 5.1 14.9
3 120.0 1.0 -4.3 -19.1 -5.3 -20.1 5.3 14.8
4 130.0 1.0 -4.4 -19.5 -5.4 -20.5 5.4 15.1
5 140.0 0.9 -4.3 -20.1 -5.2 -21.0 5.2 15.8
6 150.0 0.9 -4.1 -20.8 -5.0 -21.7 5.0 16.6
7 160.0 0.9 -4.0 -21.3 -4.9 -22.2 4.9 17.3
8 170.0 0.8 -4.0 -21.9 -4.8 -22.7 4.8 17.9
9 180.0 0.8 -4.0 -22.6 -4.8 -23.4 4.8 18.6
10 190.0 0.8 -3.9 -23.3 -4.7 -24.1 4.7 19.4
11 200.0 0.7 -3.8 -23.9 -4.5 -24.6 4.5 20.1
12 210.0 0.9 -3.6 -24.3 -4.5 -25.2 4.5 20.7
13 220.0 1.0 -3.5 -24.2 -4.5 -25.2 4.5 20.7
14 230.0 1.0 -3.7 -23.8 -4.7 -24.8 4.7 20.1
15 240.0 1.0 -4.1 -23.5 -5.1 -24.5 5.1 19.4
16 250.0 0.7 -4.1 -23.0 -4.8 -23.7 4.8 18.9
17 260.0 1.2 -3.9 -22.6 -5.1 -23.8 5.1 18.7
18 270.0 1.0 -4.1 -22.6 -5.1 -23.6 5.1 18.5
19 280.0 0.7 -4.0 -22.9 -4.7 -23.6 4.7 18.9
20 290.0 0.7 -3.7 -22.9 -4.4 -23.6 4.4 19.2
21 300.0 0.7 -3.7 -22.5 -4.4 -23.2 4.4 18.8
22 310.0 0.7 -3.9 -21.8 -4.6 -22.5 4.6 17.9
23 320.0 0.4 -4.3 -21.5 -4.7 -21.9 4.7 17.3
24 330.0 0.5 -4.5 -22.2 -5.0 -22.7 5.0 17.7


Δ Elev. is the difference in elevation relative to the lowest geophone.


S-wave Velocity Model Data


Geophone Location 
and Elevation Data


Velocity Layer 
Depth (Top)¹


Velocity Layer 
Depth (Top)²


Velocity Layer 
Thickness


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







Quadrangle:


Driller:


579 feet


Date Logged:


Section or Lot:


Core Diameter:
Total Depth: 15.5 feet (186 inches)


Date Started:


Logged by:


Location Remark:


(6.0 ft.)


Property Owner:
Project:


TOP 
INCHES


0


114


Drilled For:


(9.5 ft.) (15.5 ft)


Remarks: Core description was done to help interpret a seismic line done on the property. The property is in the
floodplain of the Huron River. Coring was done with a 0.75” diameter soil probe that provided small diameter
“undisturbed” samples useful for description. The groundwater table was encountered at approximately 6 feet
depth.  


DESCRIPTION


Ohio Geological Survey (OGS)


Coalition Lower Huron Watershed-Milan


Measured:


County:
Township:


Milan


ODNR
DIVISION OF GEOLOGICAL SURVEY


CORE DESCRIPTION


Erie
Milan


C. Scott Brockman


Drilling Company:
OGS research


Sea Level, USGS topographic map estimate.


Along abandoned segment of Mason Rd; middle of seismic line between geophones 23
and 24 of spread 2.


Purpose of Core:


Thursday, October 2, 2003


Direction of Hole:
No. of Core Boxes:


same


Drilling Surface Elevation:


October 2, 2003
0.75 inch push probe


C. Scott Brockman, Glenn Larsen, Stephanie Konfal


Robert and Linda Wheeler


Fine sand, dark gray (10YR4/1); no HCl reaction. Sandy alluvium.


(9.5 ft.)
Silt loam, rare granule-size fragments of black and red shale and
charcoal; somewhat finer below 4 feet. Medium plasticity. No reaction
to HCl. Groundwater table encountered at approximately 6 feet depth.
Color very dark grayish brown (10YR3/2 to 10YR4/3); below
groundwater table gray mottling increased until entire sample was
dark gray (10YR4/1) below 9.0 feet. Alluvium.


114
(9.5 ft.)


72186


114


Date Completed:


Determine shallow stratigraphy to aid in interpreting a seismic line on the property.


None; no core kept


BOTTOM 
INCHES


THICKNESS 
INCHES


Vertical


Datum for Elevation:


Core Disposition: No core was kept.







Sec:


Surface Elev: ft.
County: Township:


Dia:
Dia:


1/1
1/1
2/3
1/1
2/2
3/2
4/4
4/4
26/27


Brown Silty Sand, Trace of Organic15.0


Gray Silty Sandy Gravel


Gray Silty Gravelly Sand


Gray Silty Sand, Trace of Organic


537.8
Ohio Shale


25.0
27.0


Bottom of Boring


40.0 Shale, Dark-Gray, Hard, Carbonaceous, Fissil,
Broken and Jointed. Core Loss 14%.


This record is a modified version of the original ODOT boring log. Geologic interpretation by the ODNR, Division of
Geological survey. Copies of the original ODOT record and location maps are on file at the Division of Geological
Survey.


15.0


10.0


40.0


12.5


17.5
20.0


Section Number:Milan
SS


Erie
1 3/8"Date Started:


550.8


Log of Boring


Date Completed: 3 ½"


577.8


11/11/1971


Geologic InterpretationElev.


27.0


Top Bottom Std. Pen. 
(N) Drillers Description


552.8


575.3
572.8
570.3
567.8
565.3


560.3
557.8


562.8


Brown Gravelly Sand2.5


5.0


Alluvial Silts and Sands


2.5


25.0
20.0


Gray Organic Sandy Clay


12.5


17.5


7.5


0.0


10.0
7.5
5.0


Columbus, Ohio 43223


Boring Number:


Bridge Number:


577.8


ERI-CO. HWY. 13 (Mason Rd.)


Structure Foundation Investigation - Bridge Boring


ERI-CO. HWY. 13 (Mason Rd.) Over Huron River


Structure Foundation Investigation


Office of Geotechnical Engineering
Ohio Department of Transportation


1600 West Broad Street


Water Elev:B-2


Station & Offset: 32+10, 20' Rt. (Rear Abutment)
27 ft.Casing Length:


11/10/1971 Sampler Type:







Sec:


Surface Elev: ft.
County: Township:


Dia:
Dia:


2/3
4/5
3/4
2/3
1/2
2/2
1/1
1/1
22/23


Ohio Shale


Brown Silt and Clay


Gray Silty Clay


Shale, Dark-Gray, Hard, Fissil, Carbonaceous, 
Broken. Core Loss 8%.


Gray Sandy Silt


Gray Sandy Gravelly Silt


Bottom of Boring


Gray Organic Sandy Clay


Alluvial Silts and Sands


Gray Organic Sandy Silt


5.0
7.5


17.5
15.0


10.0


15.0
20.0


Structure Foundation Investigation - Bridge Boring


ERI-CO. HWY. 13 (Mason Rd.) Over Huron River


2.5


5.0
7.5
10.0


0.0
2.5


Structure Foundation Investigation


Office of Geotechnical Engineering
Ohio Department of Transportation


1600 West Broad Street
Columbus, Ohio 43223


Water Elev:B-7


Bridge Number:


579.0


ERI-CO. HWY. 13 (Mason Rd.)


561.5
559.0
554.0


Boring Number:


12.5


Station & Offset: 34+02, 20' Lt. (Forward Abutment)
11/9/1971 30 ft.Casing Length:


Log of Boring


Date Completed: 3 ½"
11/9/1971 Sampler Type:


Section Number:Milan
SS


Erie
1 3/8"Date Started:


Bottom Std. Pen. 
(N) Drillers Description


579.0


40.0


20.0


This record is a modified version of the original ODOT boring log. Geologic interpretation by the ODNR, Division of
Geological survey. Copies of the original ODOT record and location maps are on file at the Division of Geological
Survey.


549.0


Geologic InterpretationElev. Top


539.0
30.0 40.0


17.5


549.5 29.5 30.0


25.0
29.5


12.5


576.5
574.0
571.5


25.0


569.0
566.5
564.0







Sec:


Surface Elev: ft.
County: Township:


576.9
573.2
567.2


Geologic Interpretation


Alluvial Silts and Sands


562.2
10.0


Brown Silt and Clay
Gray Sandy Silt, Trace of Organic


Drillers Description


Earth Auger


Gray Silt and Clay, Trace of Organic
Bottom of Boring - Refusal


Bottom Std. Pen. 
(N)


Sampler Type:


Station & Offset: 32+00, CL.
Date Completed:


This record is a modified version of the original ODOT boring log. Geologic interpretation by the ODNR, Division of
Geological survey. Copies of the original ODOT record and location maps are on file at the Division of Geological
Survey.


Boring Number: Water Elev:A-1


Bridge Number:


Structure Foundation Investigation


Office of Geotechnical Engineering
Ohio Department of Transportation


1600 West Broad Street
Columbus, Ohio 43223


577.2


ERI-CO. HWY. 13 (Mason Rd.)


9/9/1971


Log of Boring


577.2


Elev. Top


Structure Foundation Investigation - Bridge Boring


ERI-CO. HWY. 13 (Mason Rd.) Over Huron River


0.3 Topsoil


Section Number:MilanErie
Date Started: 9/9/1971


15.0


0.0
0.3 4.0


10.0
15.0


4.0







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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Wheeler Property Seismic Investigation No. 2 
 


Date: 3 October, 2003                         OGS File Number: 340439000924  
 
Survey Type: Compressional (P) wave seismic refraction 
Survey Crew: Glenn Larsen, C. Scott Brockman, and Stephanie Konfal 
 
Site Location: 1,136 ft east of SR 13 and Mason Rd intersection and 1,755 ft south of Mason Rd 
County: Erie        Township: Milan         USGS 7½’ Quadrangle: Milan 
Latitude: N 41º 19' 52.50" Longitude: W 82º 34' 57.52" Reference Datum: NAD83 
Ohio State Plane, X: 1,945,803 ft.          Y: 606,462 ft.          Zone: North 
Line Direction: S 66° E 
Note: Coordinates were determined at location of geophone no. 1, line direction measured from 


geophone no.1. 
 
Purpose: This seismic refraction investigation was conducted at this site to measure P-wave 
seismic velocities to aid in determining the depth to bedrock and acquire velocity data to 
determine the seismic velocity and thickness of the alluvium over bedrock.  This site was chosen 
as a case study for future seismic refraction investigations in this region because the local 
stratigraphy was known from test borings at several locations nearby. 
 
Geologic Overview: The site lies within the Erie Lake Plain Region of the Huron-Erie Lake 
Plains Section within the Central Lowlands Physiographic Province (Brockman, 1998).  A ¾-inch 
diameter soil probe provided small diameter “undisturbed” samples to a depth of 15.2 feet at the 
location of geophone 24.  The general surficial geology of the area is silty sandy alluvium over the 
Ohio Shale. 
 
Seismic Refraction Survey: The seismic refraction data were acquired along a single 24-
channel spread using 14-Hz geophones, and a sledgehammer source.  The geophones were 
located 10 feet apart on a straight line and source impacts were made at various distances offset 
and along the seismic profile.  The day was windy with a lot of noise generated by moving trees.  
The seismic data were stacked 11 to 15 times at each source point to increase the signal-to-noise 
ratio to overcome wind and other types of background noise. 
 
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 stadia rod and a handlevel.  The reference datum for the 
elevation data was set at the location of the first geophone.  Location coordinates for the seismic 
survey were obtained with a Garmin handheld GPS unit. 
 
Results: The seismic refraction data was processed with Oyo Corp. SeisImager/2D software 
using the time-term inversion method. Three main velocity layers were recorded at this location. 
The seismic velocity in the first layer (near-surface layer) was 720 ft/s, in the second layer 4,920 
ft/s, and in the third layer 11,230 ft/s. The soil probe sample, taken at the location of geophone 
24, was used to interpret the seismic data. It was determined velocity layer 1 represents a 
downward succession of unsaturated alluvial silt loam, alluvial sand, and slackwater clayey silt 
above the ground water table (GWT). Velocity layer 2 represents a downward succession of 
water saturated slackwater clayey silt and alluvial sand and gravel. Below the soil probe depth of 
15.2 feet the character of the material comprising velocity layer 2 is not known, but is believed to 
be alluvial sand and gravel. Velocity layer 3 represents the Devonian-age Ohio Shale bedrock 
and was calculated to be 21-28 feet deep. 
 
The contact between layers 1 and 2 represents the GWT and ranges from 5.8 to 6.9 feet deep. 
The depth to the GWT at geophone 24 was calculated to be at 6.2 feet, the soil probe, also 
located at geophone 24, encountered the GWT at 6.5 feet. 
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Figure 1. Map above shows the location of seismic refraction line 340439000924, 
on the Wheeler property.  Numbers on each end of the lines show the locations of 
geophones 1 and 24. 


 







 
Figure 2. The illustration above shows the line geometry used for data acquisition.  All locations 
and distances along this seismic refraction line are relative to shot point 9101. 


 
 
 
 


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


 
 
 
 


 







 
 
Figure 4. 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 
layers represent, in descending order, 1) unsaturated alluvial silt loam, alluvial sand, and 
slackwater clayey silt above the ground water table, 2) saturated slackwater clayey silt and 
alluvial sand and gravel, and 3) the Ohio Shale bedrock.  The contact between layers 1 and 2 
represents the ground water table.  The soil probe sample used to interpret the velocity model 
was acquired at the same location as geophone 24, shown on the velocity model. 







Line No:


10 ft. ft.


First Geophone No: 1 X-Loc: 100.0 X-Loc:


Δ Elev. Elevation Δ Elev. Elevation


3.4 578.4
3.4 578.4
3.4 578.4
3.3 578.3
3.3 578.3
3.3 578.3
3.2 578.2
3.2 578.2
3.3 578.3
3.4 578.4
3.5 578.5
3.4 578.4
3.4 578.4
3.3 578.3
3.2 578.2
3.0 578.0
2.8 577.8
2.7 577.7
2.7 577.7
2.5 577.5
2.2 577.2
2.2 577.2
2.2 577.2
2.0 577.0


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


Geophone Location Data


170.0
180.0
190.0
200.0


340439000924


18


20
280.0
290.0


6
7
8


17


12
13
14


16


Group Interval:


4


Geophone
Number


1
2
3


X-Location


100.0
110.0
120.0


23
24


160.0


9


15


10
11


21


19


22


5


Geophone
Number X-Location


First Geophone No:


310.0


260.0


210.0
220.0
230.0


320.0
330.0


130.0
140.0
150.0


250.0
240.0


270.0


300.0


Group Interval:


Date: 3 October, 2003







5.00 ft. -3.58 Ref. Elev: 575


Inches Dec. Ft.
0 5.00 0.00 3.6
2 5.17 -0.17 3.4
0 5.00 0.00 3.4
0 5.00 0.00 3.4
0 5.00 0.00 3.4
1 5.08 -0.08 3.3
0 5.00 0.00 3.3
0 5.00 0.00 3.3
3 5.25 -0.25 3.1
10 4.83 0.17 3.2
0 5.00 0.00 3.2
11 4.92 0.08 3.3
11 4.92 0.08 3.4
11 4.92 0.08 3.5
1 5.08 -0.08 3.4
2 5.17 -0.17 3.2
10 4.83 0.17 3.4
1 5.08 -0.08 3.3
2 5.17 -0.17 3.2
2 5.17 -0.17 3.0
2 5.17 -0.17 2.8
1 5.08 -0.08 2.7
3 5.25 -0.25 2.5
10 4.83 0.17 2.7
2 5.17 -0.17 2.5
3 5.25 -0.25 2.2
0 5.00 0.00 2.2
1 5.08 -0.08 2.2
2 5.17 -0.17 2.0
6 4.50 0.50 2.5
6 7.50 -2.50 0.09107 7 -3.58 Base of "high" alluvial terrace


Vertical measurements in U.S. Survey Feet


Δ H is the difference in height relative to the starting point of the survey 
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.


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


SE corner corn @ GP-15 +5',  7' No


Huron River @ 9107 + 123' (East)


Elevation Data of  Geophones


NE corner Forest @ 9106, 6' South


Same location as 9108


Corn feild North side of line
Forest South side of line


At edge of forest south side of line9101 5 0.00


ft. topo. est.Lowest Δ H:


Rod Height (R.H.) CommentsΔ Elev.FeetStation Δ R.H. Δ H


Inst. Height:


9102 5
1 5
2 5
3 5
4 5
5 5
6 5


9103 5
7 4
8 5
9 4
10 4
11 4
12 5


9104 5
13 4
14 5
15 5
16 5


517
18 5


9106 4


9105
19
20
21


-0.25
-0.25
-0.25
-0.50


-0.17
-0.17
-0.17
-0.17


-0.33
-0.33
-0.25
-0.17
-0.08
-0.17
-0.33
-0.17


-0.83


-1.08


-0.25
-0.42
-0.58
-0.75


-1.08
-0.92
-1.08


22
23
24


5
4
5
5
5
5
5 Base St. @ 24, 20' North


-1.33
-1.33
-1.42
-1.58







Survey Type P-Wave
Recording System Geometrics Geode
Data Format SEG-2
Acquisition 24 channels
Source 12 lb Sledgehammer
Geophones 14 Hz Vertical
Geophone Array Linear
Line length 230 ft
Geophone spacing 10 ft.
Source Offset 2 offend at 100 ft, 2 offend at 20 ft, and 3 inline
Sampling Interval 0.125 msec
Record Length 0.200 sec
Preamp Gains All geophones 36dB
Filters None


Data Acquisition Parameters







Geo. X-Loc. Δ Elev. 2 3 2 3 1 2
1 100.0 3.4 -2.9 -18.9 -6.3 -22.3 6.3 16.0
2 110.0 3.4 -3.3 -18.1 -6.7 -21.5 6.7 14.8
3 120.0 3.4 -3.4 -18.2 -6.8 -21.6 6.8 14.9
4 130.0 3.3 -3.2 -19.2 -6.5 -22.5 6.5 16.0
5 140.0 3.3 -2.9 -20.4 -6.2 -23.7 6.2 17.5
6 150.0 3.3 -2.8 -21.4 -6.1 -24.7 6.1 18.6
7 160.0 3.2 -3.0 -21.9 -6.2 -25.1 6.2 18.9
8 170.0 3.2 -3.3 -22.2 -6.5 -25.4 6.5 18.8
9 180.0 3.3 -3.6 -22.6 -6.9 -25.9 6.9 19.0
10 190.0 3.4 -3.5 -23.3 -6.9 -26.7 6.9 19.8
11 200.0 3.5 -3.2 -23.9 -6.7 -27.4 6.7 20.8
12 210.0 3.4 -3.1 -24.4 -6.5 -27.8 6.5 21.2
13 220.0 3.4 -3.1 -24.3 -6.5 -27.7 6.5 21.2
14 230.0 3.3 -3.2 -23.7 -6.5 -27.0 6.5 20.5
15 240.0 3.2 -3.6 -23.0 -6.8 -26.2 6.8 19.4
16 250.0 3.0 -3.8 -22.4 -6.8 -25.4 6.8 18.6
17 260.0 2.8 -4.0 -22.3 -6.8 -25.1 6.8 18.3
18 270.0 2.7 -4.1 -22.6 -6.8 -25.3 6.8 18.6
19 280.0 2.7 -3.7 -23.2 -6.4 -25.9 6.4 19.6
20 290.0 2.5 -3.4 -23.7 -5.9 -26.2 5.9 20.3
21 300.0 2.2 -3.6 -23.9 -5.8 -26.1 5.8 20.3
22 310.0 2.2 -3.8 -23.5 -6.0 -25.7 6.0 19.7
23 320.0 2.2 -4.1 -22.7 -6.3 -24.9 6.3 18.7
24 330.0 2.0 -4.2 -21.8 -6.2 -23.8 6.2 17.6


P-wave Velocity Model Data


Geophone Location 
and Elevation Data


Velocity Layer 
Depth (Top)¹


Velocity Layer 
Depth (Top)²


Velocity Layer 
Thickness


¹ Datum 0.00 feet  ² Below surface (geophone elevation)
Horizontal and vertical measurements in U.S. Survey Feet.
Δ Elev. is the difference in elevation relative to the lowest geophone or shot point elevation.







Quadrangle:


Driller:


577 ft.


Date Logged:


Drilled For: OGS research


Location Remark:


Township:


Determine shallow stratigraphy to aid in interpreting a seismic line on the property.


Drilling Company:


Central Great Lakes Geologic Mapping Coalition, Lower Huron Watershed-Milan Quadrangle


Picnic area; seismic refraction line 9, at geophone no. 24.
Robert and Linda Wheeler


Glenn Larsen, Stephanie Konfal
Ohio Geological Survey (OGS)


0.75 inch push probe None; no core kept
Vertical


October 3, 2003


Erie
Milan


Milan 


Measured:


County:


BOTTOM 
INCHES


18
(1.5 ft.)


ODNR
DIVISION OF GEOLOGICAL SURVEY


CORE DESCRIPTION


Silt loam, very dark grayish brown (10YR3/2). Medium plasticity. No
reaction to HCl. Alluvium.


Date Completed:


THICKNESS 
INCHES


18
(1.5 ft.)


C. Scott Brockman


Direction of Hole:
No. of Core Boxes:


Core Disposition:


Sea Level, USGS topographic map estimateDatum for Elevation:


Logged by:


Friday, October 3, 2003
Same


33


(2.75 ft.)


156


(1.25 ft.)


Property Owner:
Project:


TOP 
INCHES


0


Purpose of Core:


(1.5 ft.)


Remarks: Core description was done to help interpret a seismic line done on the property. The property is in
the floodplain of the Huron River. Coring was done with a 0.75” diameter soil probe that provided small diameter
“undisturbed” samples useful for description. The ground water table was encountered at approximately 6.5 feet
depth.


Section or Lot:


Core Diameter:
Total Depth: 15.2 feet (183 inches)


Date Started:


DESCRIPTION


Drilling Surface Elevation:


No core was kept.


Sand, dark brown (10YR3/3). Sand fining upward from medium to fine
sand. No HCl reaction. Sandy alluvium.


(2.75 ft.) (13 ft.) (10.25 ft.)
Clayey silt. No HCl reaction. Ground water table at approximately 6.5
feet (78”). Color above GWT brown (10YR 4/3.5), below GWT
mottled becoming entirely dark gray (10YR4/1) at 10 feet (120”). Fine
sand layer, 0.5” thick at 5.3 ft. Slackwater deposit.


18 33 15


123


(13 ft.) (15.1 ft.) (2.1 ft.)
Sand, black (10YR2.5/1). Fines upward from coarse sand to fine
sand. Quartz and sand-size black shale grains; 0.5” shale pebble at
14.3 ft. No reaction to HCl. Sandy alluvium.


156 181 25


2
 (0.1 ft.)


Shale-pebble gravel. Broken gravel-size fragments of shale clogged
the push probe and terminated sampling. Coarse alluvium.


181
(15.1 ft.)


183
(15.2 ft.)







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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