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Figure DR1. Index map for elevation profiles 1–30 shown in Figures DR2–5 (blue) and in 
profiles in Figures 3, 5, 6, and 7 (red). 

Figures DR2–DR5. Elevation profiles across scarps (Fig. DR1), arranged by fault. Lines were 
fitted to footwall (green) and hanging wall (orange) surfaces, and vertical separation (VS) 
determined at half scarp height along with associated uncertainty, calculated as in Speth et al. (in 
press). VE is vertical exaggeration. 

Figure DR6. Trench across Union Peak fault scarp face in valley of Union Creek (Fig. 5). A. 
Photo looking west at scarp face and trench. B. Photo of trench. C. Photo of west end of trench. 
Yellow tape is 1 m long. D. Lithic fragments from breccia in bottom of trench and juvenile 
pumice clasts from overlying ignimbrite. Pumice clasts are rhyodacite and crystal-rich andesite. 
Lithic clasts are dominantly altered dacite and andesite derived from within Mount Mazama 
during the caldera-forming eruption. Largest clast (broken in half) is phenocryst-poor basaltic 
andesite likely of local origin. E. Sketch of materials exposed in north wall of trench. Ash matrix 
of lithic breccia is contiguous with that of pumiceous ignimbrite. Scale is approximate. Buried 
scarp is schematic. 

Figure DR7. Trench across Union Peak fault scarp face northwest of Union Peak (Fig. 6). A. 
Photo looking approximately north along scarp. B. Photo looking west at scarp. Arrow points to 
person for scale. C. Photo of trench. D. Photo of west end of trench exposing boulder resting on 
pumiceous ignimbrite. Yellow tape is 50 cm long. Boulder is interpreted as sourced from till 
immediately west of trench and transported downslope by post-7.6 ka surface processes. E. 
Sketch of materials exposed in north wall of trench. Basaltic andesite clasts are locally derived. 
Scale is approximate. Buried scarp is schematic. 

Table DR1. Fault scarp profile data 



Bacon & Robinson Figure DR1

0 5 km 10
580 

km E

O
asis   B

utte       Fault

O
asis   B

utte       Fault

Annie

Castle Creek

Crater

Sand Creek

Mount
Scott

Sun Creek
Pumice 
Desert

C
reek

Little Castle Creek

Creek

Castle 
Point

Union 
Peak

Pumice 
Flat

The 
Watchman

Red 
Cone

Bald 
Crater

Oasis 
Butte

Desert 
Cone

Red Blanket Ck

Copeland Creek

Bybee Creek

Crater 
Peak

Williams 
Crater

  A
nnie   S

pr in
g

   F
aultUnion 

Peak 
Fault

Castle Creek 
Fault

Crater 
Springs

Boundary 
Springs

Crescent
   Ridge

Timber 
Crater

R
ed C

one S
pring F

ault

  B
ald

 Crat er F
ault

Bybee 
Creek 
scarps

Sharp 
Peak

Ridge

Desert
Crater 

Lake

Scoria 
Cone

Bear 
Bluff

Red Cone 
Spring
bwnp 
vent

M o u n t       M a z a m a

Annie

Castle Creek

Crater

Sand Creek

Mount
Scott

Sun Creek

122°00'W

43
°0

0'
N

43
°0

0'
N

42
°5

0'
N

42
°5

0'
N

Pumice 
Desert

122°00'W

C
reek

Little Castle Creek

Creek

Castle 
Point

Union 
Peak

Pumice 
Flat

The 
Watchman

Red 
Cone

Bald 
Crater

Oasis 
Butte

Desert 
Cone

Red Blanket Ck

Copeland Creek

Bybee Creek

Crater 
Peak

Williams 
Crater

  A
nnie   S

pr in
g

   F
aultUnion 

Peak 
Fault

Castle Creek 
Fault

Crater 
Springs

Boundary 
Springs

Crescent
   Ridge

Timber 
Crater

R
ed C

one S
pring F

ault

  B
ald

 Crat er F
ault

Bybee 
Creek 
scarps

Sharp 
Peak

Ridge

Desert

Crater 

Lake

Scoria 
Cone

Bear 
Bluff

Red Cone 
Spring
bwnp 
vent

122°10'W

Thick ignimbrite 
shown by pink tint

M o u n t       M a z a m a

47
40

 k
m

 N
47

50
47

60
47

70

47
40

 k
m

 N
47

50
47

60
47

70

580560 km E 570

570

Normal Faults
Certain
Inferred
Concealed

Pre-
LGM

Post-
LGM

1
2

3

4

5
6

7

8

9

10

11

12

13

14

15

16
17

18

19
20

21
22

23
24

25

26

27

28

29 30

Fig. 7C
Fig. 7D

Fig. 3B

Fig. 5B

Fig. 6B

1
2

3

4

5
6

7

8

9

10

11

12

13

14

15

16
17

18

19
20

21
22

23
24

25

26

27

28

29 30

Fig. 7C
Fig. 7D

Fig. 3B

Fig. 5B

Fig. 6B



Bacon & Robinson Figure DR2

0 20 40 60 80 100 120 140

1665

1670

1675

1680

1685

1690

1695

E
le

va
tio

n 
(m

)

0 50 100 150 200 250 300 350 400 450

1600

1620

1640

1660

1680

1700

1720

1740

E
le

va
tio

n 
(m

)

0 20 40 60 80 100 120
Distance (m)

1690

1695

1700

1705

1710

1715

1720

E
le

va
tio

n 
(m

)

051001050

1717

1718

1719

1720

1721

1722

1723

1724

1725

E
le

va
tio

n 
(m

)

0 50 100 150 200 250

1810

1815

1820

1825

1830

1835

1840

1845

E
le

va
tio

n 
(m

)

0 50 100 150 200 250 300 350
Distance (m)

1640

1660

1680

1700

1720

1740

1760

1780

1800

1820

1840

E
le

va
tio

n 
(m

)

0 20 40 60 80 100 120 140

1620

1625

1630

1635

1640

1645

E
le

va
tio

n 
(m

)

Other data point

Foot wall fit
Hanging wall fit

VS = 6.0 ± 0.2 m
VE = 3.3

Till

Thin 
ignimbrite

Ignimbrite

Glaciated 
andesite of 
Applegate 

Peak

Profile 16

Profile 18

Profile 19

Profile 20

Profile 21

Profile 22

Profile 17

Bybee Creek scarps

Bybee Creek scarps

Castle Creek fault

Castle Creek fault

Castle Creek fault

Castle Creek fault

Castle Creek fault

Till

Till

Till

Till

Till

Till

Thin 
ignimbrite

Ignimbrite
Ignimbrite

Glaciated 
andesite north 
of Castle Creek

Minimum VS = 
27.7 ± 1.7 m

VE = 2.3

VS = 3.7 ± 0.2 m
VE = 3.8

Minimum VS = 
1.7 ± 0.2 m

VE = 2.8

VS = 0.7 ± 0.1 m
VE = 14.8

VS = 3.0 ± 0.3 m
VE = 4.7

Minimum VS = 
21.8 ± 0.2 m

VE = 1.2



Bacon & Robinson Figure DR3

0 50 100 150 200 250
1730

1740

1750

1760

1770

1780

1790

1800

E
le

va
tio

n 
(m

)

0 20 40 60 80 100 120 140

1760

1765

1770

1775

1780

1785

1790

1795

E
le

va
tio

n 
(m

)

0 20 40 60 80 100 120
Distance (m)

1760

1765

1770

1775

1780

1785

1790

1795

E
le

va
tio

n 
(m

)

0 10 20 30 40 50 60
1890

1895

1900

1905

1910

1915

E
le

va
tio

n 
(m

)

0 10 20 30 40 50 60 70 80

2040

2050

2060

2070

2080

2090

E
le

va
tio

n 
(m

)

0 20 40 60 80 100 120 140

1725

1730

1735

1740

1745

1750

1755

1760

1765

E
le

va
tio

n 
(m

)

0              20             40             60             80            100           120           140
Distance (m)

1712

1714

1716

1718

1720

1722

1724

1726

1728

1730

1732

E
le

va
tio

n 
(m

)

0         20       40        60        80      100      120      140      160      180      200

1820

1830

1840

1850

1860

1870

1880

1890

E
le

va
tio

n 
(m

)

Other data point

Foot wall fit
Hanging wall fit

Minimum VS 
= 11.0 ± 0.2 m

VE = 2.8

Till

Thin 
ignimbrite

Talus

Glaciated 
basaltic 

andesite of 
Union Peak

Profile 23

Profile 25

Profile 26

Profile 27

Profile 28

Profile 29

Profile 30

Profile 24

Western fault north of Little Castle Ck.

Eastern fault north of Little Castle Ck.

Eastern fault north of Little Castle Ck.

Union Peak fault

Union Peak fault

Union Peak fault

Fault west of Union Peak

Fault south of Union Peak

Thin 
ignimbrite

Thin 
ignimbrite

Thin 
ignimbrite

Till

Till
Till

Till

Till

Till

Andesite north 
of Castle Creek 

cinders

Andesite north 
of Castle Creek 

cinders

Talus

VS = 4.8 ± 0.4 m
VE = 2.1

VS = 3.0 ± 0.2 m
VE = 2.8

VS = 2.0 ± 0.3 m
VE = 2.8

Minimum VS 
= 2.1 ± 0.1 m

VE = 1.9

Minimum VS 
= 3.6 ± 0.3 m

No VE

VS = 3.9 ± 0.2 m
VE = 2.5

VS = 2.9 ± 0.1 m
VE = 4.8



Bacon & Robinson Figure DR4

0 50 100 150 200
1670

1680

1690

1700

1710

1720

E
le

va
tio

n 
(m

)

0 20 40 60 80 100 120 140 160

1705

1710

1715

1720

1725

1730

1735

1740

E
le

va
tio

n 
(m

)

0 20 40 60 80 100 120

1705

1710

1715

1720

1725

1730

1735

1740

E
le

va
tio

n 
(m

)

0 20 40 60 80 100 120 140
Distance (m)

1740

1742

1744

1746

1748

1750

E
le

va
tio

n 
(m

)

0 20 40 60 80 100 120 140
1818

1820

1822

1824

1826

1828

1830

1832

E
le

va
tio

n 
(m

)

0 10 20 30 40 50 60 70 80 90

1810

1815

1820

1825

1830

1835

1840

1845

E
le

va
tio

n 
(m

)

0 20 40 60 80 100 120 140
Distance (m)

1810

1815

1820

1825

1830

1835

1840

1845

E
le

va
tio

n 
(m

)

Other data point

Foot wall fit
Hanging wall fit

Oasis Butte fault

Oasis Butte fault

Oasis Butte fault

Oasis Butte fault

Oasis Butte fault

Oasis Butte fault Oasis Butte fault

Profile 1

Profile 2

Profile 3

Profile 12

Profile 13

Profile 14

Profile 15

Minimum VS 
= 2.9 ± 0.2 m

VE = 2.5

Minimum VS = 
4.0 ± 0.1 m

VE = 2.9

VS = 1.9 ± 0.2 m
VE = 2.2

VS = 0.5 ± 0.1 m
VE = 9.2

Minimum VS = 
5.3 ± 0.1 m

VE = 3.0

VS = 4.1 ± 0.8 m
VE = 1.6

VS = 1.8 ± 0.1 m
VE = 7.1

Till

Thin 
ignimbrite

Till

Thin 
ignimbrite

Talus

Talus

Ignimbrite Ignimbrite

Till

Till

Glaciated 
andesite of 
Lightning 

Spring Glaciated 
andesite of 
Lightning 

Spring

Glaciated 
andesite of 
Applegate 

Peak

Thin 
ignimbrite



Bacon & Robinson Figure DR5

0 20 40 60 80 100 120 140 160

1640

1650

1660

1670

1680

1690

1700

1710

1720

1730

E
le

va
tio

n 
(m

)

0 20 40 60 80 100 120 140
1740

1750

1760

1770

1780

1790

E
le

va
tio

n 
(m

)

0 20 40 60 80 100 120 140 160 180

1840

1845

1850

1855

1860

1865

1870

1875

1880

1885

E
le

va
tio

n 
(m

)

0 10 20 30 40 50 60
Distance (m)

1760

1765

1770

1775

1780

E
le

va
tio

n 
(m

)

0 20 40 60 80 100 120 140 160 180

1750

1760

1770

1780

1790

1800

1810

E
le

va
tio

n 
(m

)

0 20 40 60 80 100 120

1720

1730

1740

1750

1760

1770

E
le

va
tio

n 
(m

)

0 50 100 150 200 250 300

1700

1720

1740

1760

1780

1800

E
le

va
tio

n 
(m

)

0 50 100 150 200 250 300
Distance (m)

1700

1750

1800

1850

E
le

va
tio

n 
(m

)

Other data point

Foot wall fit
Hanging wall fit

Minimum VS 
= 11.9 ± 0.6 m

VE = 1.2

Thin 
ignimbrite

Glaciated 
basalt

Bald Crater fault

Bald Crater fault

Bald Crater fault

Bald Crater fault Bald Crater fault

Red Cone Spring fault

Red Cone Spring fault

Red Cone Spring fault

Profile 4

Profile 5

Profile 6

Profile 7

Profile 8

Profile 9

Profile 10

Profile 11

Basaltic 
andesite 
cinders

Basaltic 
andesite 
cinders

VS = 8.5 ± 0.2 m
VE = 1.8

Basaltic 
andesite 
cinders Basaltic 

andesite 
cinders

VS = 9.5 ± 0.4 m
VE = 2.8

Glaciated 
andesite west 
of Red Cone

Ignimbrite
Minimum VS 
= 9.0 ± 0.2 m

VE = 2.1

Glaciated 
basalt

Glaciated 
basalt

VS = 4.5 ± 0.3 m
VE = 1.6

Minimum VS 
= 12.4 ± 0.4 m

VE = 1.9

Glaciated 
basalt

Thin 
ignimbrite

Glaciated 
basaltic 

andesite of 
Red Cone

Ignimbrite

Minimum VS 
= 12.8 ± 0.1 m

VE = 1.5

Glaciated 
basaltic 
andesite

Thin ignimbriteMinimum VS 
= 4.7 ± 0.2 m

VE = 1.9



Bacon & Robinson Figure DR6

Mazama 
ignimbrite

Lithic breccia banked 
against scarp

Hypothesized 
buried scarp 
in LGM till

1 m

1 m

E

East

West

Soil

A B

C D

Pumice 
clasts

Lithic 
fragments

0 10 20 30 cm

Mazama 
ignimbrite

Lithic 
breccia



Bacon & Robinson Figure DR7

Mazama 
ignimbrite

Hypothesized 
buried scarp

E

East

West

Soil

Glaciated basaltic 
andesite flow-top 

breccia

Basaltic 
andesite 
clasts in 

ignimbrite

Transported 
basaltic 

andesite till 
boulder 50 cm

50 cm

A B

C D

Mazama 
ignimbrite

Boulder

Boulder



Table DR1—Fault scarp profile data

Profile no. Fault Northing (m)1 Easting (m)1 Vertical 

separation (m)2

1 Oasis Butte 4767793 560585 2.9 ± 0.23

2 Oasis Butte 4767317 560860 4.0 ± 0.13

3 Oasis Butte 4766168 561142 1.9 + 0.2

4 Bald Crater 4767587 562519 11.9 ± 0.63

5 Bald Crater 4766171 563105 8.5 + 0.2
6 Bald Crater 4765575 563294 9.5 + 0.4

7 Bald Crater 4765202 563337 4.7 ± 0.23

8 Bald Crater 4762379 563915 9.0 ± 0.23

9 Red Cone Spring 4766593 564510 4.5 + 0.3

10 Red Cone Spring 4765450 565004 12.4 ± 0.43

11 Red Cone Spring 4763568 565580 12.8 ± 0.13

12 Oasis Butte 4757694 563013 0.5 + 0.1
13 Oasis Butte 4755354 563993 1.8 + 0.1
14 Oasis Butte 4752968 564317 4.1 + 0.8

15 Oasis Butte 4751328 565186 5.3 ± 0.13

16 Bybee Creek scarps 4753004 560570 6.0 + 0.2
17 Bybee Creek scarps 4752368 560526 3.7 + 0.2

18 Castle Creek 4753492 561817 27.7 ± 1.73

19 Castle Creek 4752405 562116 1.7 ± 0.23

20 Castle Creek 4751958 562113 0.7 + 0.1
21 Castle Creek 4751413 561687 3.0 + 0.3

22 Castle Creek 4750872 561521 21.8 ± 0.23

23 Western Little Castle Creek 4750411 561835 11.0 ± 0.23

24 Eastern Little Castle Creek 4750705 562534 4.8 + 0.4
25 Eastern Little Castle Creek 4751639 562869 3.0 + 0.2
26 Union Peak 4746639 562016 2.0 + 0.3

27 Union Peak 4743863 562555 2.1 ± 0.13

28 Union Peak 4742857 562959 3.6 ± 0.33

29 West of Union Peak 4739664 561194 3.9 + 0.2
30 South of Union Peak 4739215 563083 2.9 + 0.1
Figure 3 Castle Creek 4751532 561853 12.5 ± 0.3

Figure 5 Union Peak 4745967 562154 1.5 ± 0.13

Figure 6 Union Peak 4743258 562842 3.0 ± 0.6

Figure 7C Oasis Butte 4756205 563675 7.0 ± 0.43

Figure 7D Oasis Butte 4755725 563745 9.4 ± 0.83

1UTM Zone 10, North American Datum 1983, coordinates of west end of profile
2Vertical separation measured at half of scarp height and uncertainty based on fits to footwall

  and hanging wall surfaces
3Minimum value owing to burial of hanging wall surface by ignimbrite
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