
U.S. Department of the Interior
U.S. Geological Survey

Prepared in cooperation with the
U.S. Air Force Civil Engineering Center

Scientific Investigations Map 3474
Sheet 2 of 3

Pamphlet accompanies map

Electrical resistivity tomography inversion results with depth to Pierre Shale from horizontal-to-vertical spectral ratio results for transects 4A1, 4A2, 2, 3A, 3B, 3C, and 5, Ellsworth Air Force Base, South Dakota
By

Colton J. Medler and Todd M. Anderson
2021

WEST EAST

5–C1
5–C2

5–C3
5–C4 5–C5

5–C6
5–C7

5–C8
5–C9 5–C10

5–C11
5–C12

5–C13
5–C14

5–C15
5–C16

5–C17
5–C18

5–C19
5–C20

0 50 100 150 200 250 300 350 400 450 500 550 600 650 700 750 800

Transect 5

Transect length, in meters

Intersection with transect 2

Intersection with transect 3B

Transect 3C

NORTH SOUTH

3C
–1

3C
–2

3C
–3

3C
–4

3C
–6

3C
–8

3C
–1

0
3C

–1
2

3C
–1

4

3C
–1

6

3C
–1

8

3C
–2

0

3C
–2

2

3C
–2

4
3C

–2
6

3C
–2

8
3C

–3
0

3C
–3

2

3C
–3

4

3C
–5

3C
–7

3C
–9

3C
–1

1

3C
–1

3

3C
–1

5

3C
–1

7

3C
–1

9

3C
–2

1

3C
–2

3

3C
–2

5

3C
–2

7

3C
–2

9

3C
–3

1

3C
–3

3

3C
–3

5

0 50 100 150 200 250 300 350 400
Transect length, in meters

Intersection with transect 1A (sheet 1)

Transects 3A and 3B

NORTH SOUTH

3B–1
3B–2

3B–3
3B–4

3B–5
3B–6

3B–7
3B–8

3B–9
3B–10

3B–11
3B–12

3B–13
3B–14

3B–15
3B–16

3B–17
3B–18

3B–19
3B–20

3B–21
3B–22

3B–23
3B–24

3A–1
3A–2

3A–3
3A–4

3A–5
3A–6

3A–7
3A–8

3A–9
3A–10

3A–11
3A–12

0 50 100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950 1,000 1,050 1,100 1,150 1,200 1,250

Intersection with transect 5
Intersection with transect 2

Transect length, in meters

Transect 2

NORTHWEST SOUTHEAST

2–1
2–1 2–3 2–4

2–5 2–6 2–7
2–8

2–9
2–10

2–11
2–12

2–13
2–14

2–15
2–16

2–17
2–18

2–19
2–20

2–21
2–22

2–23
2–24

2–25
2–26

2–27
2–28

2–29

0 50 100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950 1,000
Transect length, in meters

Intersection with transect 5 Intersection with transect 3B
Stream crossing

NORTH SOUTH

Transect 4A1 and 4A2

4A2–1
4A2–2

4A2–3
4A2–4

4A2–5
4A2–6

4A2–8
4A2–9

4A2–10
4A2–114A1–1

4A1–2
4A1–3

4A1–4
4A1–5

4A1–6
4A1–7

4A1–8
4A1–9

4A1–10
4A1–11

4A1–12

0 50 100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950 1,000 1,050 1,100
Transect length, in meters

Stream crossing

El
ev

at
io

n 
ab

ov
e 

N
AV

D 
88

, 
in

 m
et

er
s

920
930
940
950
960
970
980
990

El
ev

at
io

n 
ab

ov
e 

N
AV

D 
88

, 
in

 m
et

er
s

920
930
940
950
960
970
980
990

El
ev

at
io

n 
ab

ov
e 

N
AV

D 
88

, 
in

 m
et

er
s

920
930
940
950
960
970
980
990

El
ev

at
io

n 
ab

ov
e 

N
AV

D 
88

, 
in

 m
et

er
s

920
930
940
950
960
970
980
990

El
ev

at
io

n 
ab

ov
e 

N
AV

D 
88

, 
in

 m
et

er
s

920
930
940
950
960
970
980
990

4A2–7

EXPLANATION

0
9
12
16
20
30
40
50
70
90
120
160
210
280
375
500

Resistivity, in 
ohm-meters

Geologic units from Redden and DeWitt (2009)

Quaternary alluvial deposits

Quaternary terrace gravel and alluvial-fan deposits

Cretaceous Pierre Shale
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Pierre Shale depth from HVSR data. The circle size is based on a quality score— 
Largest circle=1 (worst); smallest circle=5 (best); no circle indicates data 
were not able to be scored using categorical rating system

Electrical resistivity tomography (ERT) transect

Delineated Pierre Shale contact from horizontal-to-vertical spectral ratio (HVSR) 
and ERT results. Dashed where contact is approximated using only one technique

Unnamed ephemeral streams from National Hydrography Dataset (2021)

South Dakota Department of Environment and Natural Resources (2020) well

Depth to Pierre Shale from drillers logs at wells nearby transect
(South Dakota Department of Environment and Natural Resources, 2020)

HVSR site

HVSR surface location. The first part of the label is the transect number, followed by 
the station number 
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