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1.1—Contacts

1.3—Dikes

2.1—Faults (generic; vertical, subvertical, or high-angle; or unknown or unspecified orientation or sense of slip)

2.2—Normal faults

2.3—Low-angle faults (unknown or unspecified sense of slip)

2.4—Reverse faults

2.5—Rotational or scissor faults

2.6—Strike-slip faults

2.7—Oblique-slip faults

2.8—Thrust faults

2.9—Overturned thrust faults

2.10—Detachment faults (sense of slip unspecified)

2.10—Detachment faults (sense of slip unspecified) (continued)

1.1—Contacts (continued)

1.2—Key beds

2.12—Fault scarps (continued)

2.12—Fault scarps (continued)

2.12—Fault scarps (continued)

2.12—Fault scarps (continued)

2.13—Quaternary faulting

3.1—Boundaries located by geophysical methods

3.3—Geophysical survey lines and stations

3.2—Faults located by geophysical methods

4.1—Lineaments

4.2—Joints

5.1—Anticlines

2.2—Normal faults (continued)

2.12—Fault scarps

1—CONTACTS, KEY BEDS, AND DIKES

1—CONTACTS, KEY BEDS, AND DIKES (continued)

2—FAULTS

2—FAULTS (continued)

2—FAULTS (continued)

2—FAULTS (continued)

2—FAULTS (continued)

2—FAULTS (continued)

2—FAULTS (continued)

2—FAULTS (continued)

2—FAULTS (continued)

2—FAULTS (continued)

1—CONTACTS, KEY BEDS, AND DIKES (continued)

1—CONTACTS, KEY BEDS, AND DIKES (continued)

2—FAULTS (continued)

2—FAULTS (continued)

2—FAULTS (continued)

2—FAULTS (continued)

2—FAULTS (continued)

3—BOUNDARIES LOCATED BY GEOPHYSICAL SURVEYS

4—LINEAMENTS AND JOINTS

5—FOLDS

2—FAULTS (continued)

2—FAULTS (continued)

REF NO DESCRIPTION SYMBOL CARTOGRAPHIC SPECIFICATIONS* NOTES ON USAGE*

REF NO DESCRIPTION SYMBOL CARTOGRAPHIC SPECIFICATIONS* NOTES ON USAGE*

REF NO DESCRIPTION SYMBOL CARTOGRAPHIC SPECIFICATIONS* NOTES ON USAGE*

REF NO DESCRIPTION SYMBOL CARTOGRAPHIC SPECIFICATIONS* NOTES ON USAGE*

REF NO DESCRIPTION SYMBOL CARTOGRAPHIC SPECIFICATIONS* NOTES ON USAGE*

REF NO DESCRIPTION SYMBOL CARTOGRAPHIC SPECIFICATIONS* NOTES ON USAGE*

REF NO DESCRIPTION SYMBOL CARTOGRAPHIC SPECIFICATIONS* NOTES ON USAGE*

REF NO DESCRIPTION SYMBOL CARTOGRAPHIC SPECIFICATIONS* NOTES ON USAGE*

REF NO DESCRIPTION SYMBOL CARTOGRAPHIC SPECIFICATIONS* NOTES ON USAGE*

REF NO DESCRIPTION SYMBOL CARTOGRAPHIC SPECIFICATIONS* NOTES ON USAGE*

REF NO DESCRIPTION SYMBOL CARTOGRAPHIC SPECIFICATIONS* NOTES ON USAGE*

REF NO DESCRIPTION SYMBOL CARTOGRAPHIC SPECIFICATIONS* NOTES ON USAGE*

REF NO DESCRIPTION SYMBOL CARTOGRAPHIC SPECIFICATIONS* NOTES ON USAGE*

REF NO DESCRIPTION SYMBOL CARTOGRAPHIC SPECIFICATIONS* NOTES ON USAGE*

REF NO DESCRIPTION SYMBOL CARTOGRAPHIC SPECIFICATIONS* NOTES ON USAGE*

REF NO DESCRIPTION SYMBOL CARTOGRAPHIC SPECIFICATIONS* NOTES ON USAGE*

REF NO DESCRIPTION SYMBOL CARTOGRAPHIC SPECIFICATIONS* NOTES ON USAGE*

REF NO DESCRIPTION SYMBOL CARTOGRAPHIC SPECIFICATIONS* NOTES ON USAGE*

REF NO DESCRIPTION SYMBOL CARTOGRAPHIC SPECIFICATIONS* NOTES ON USAGE*

REF NO DESCRIPTION SYMBOL CARTOGRAPHIC SPECIFICATIONS* NOTES ON USAGE*

REF NO DESCRIPTION SYMBOL CARTOGRAPHIC SPECIFICATIONS* NOTES ON USAGE*

REF NO DESCRIPTION SYMBOL CARTOGRAPHIC SPECIFICATIONS* NOTES ON USAGE*

REF NO DESCRIPTION SYMBOL CARTOGRAPHIC SPECIFICATIONS* NOTES ON USAGE*

REF NO DESCRIPTION SYMBOL CARTOGRAPHIC SPECIFICATIONS* NOTES ON USAGE*

Contact—Identity or existence questionable, loca
tion accurate

Contact—Identity and existence certain, location 
approximate

Contact—Identity or existence questionable, loca
tion approximate

Contact—Identity and existence certain, location in
ferred

Contact—Identity or existence questionable, loca
tion inferred

Contact—Identity and existence certain, location 
concealed

Contact—Identity and existence certain, location 
accurate

Gradational contact—Identity or existence ques
tionable, location accurate

Gradational contact—Identity and existence certain, 
location approximate

Gradational contact—Identity or existence ques
tionable, location approximate

Gradational contact—Identity and existence certain, 
location inferred

Gradational contact—Identity or existence ques
tionable, location inferred

Gradational contact—Identity and existence certain, 
location concealed

Gradational contact—Identity or existence ques
tionable, location concealed

Contact—Identity or existence questionable, loca
tion concealed

Internal contact—Identity or existence questiona
ble, location accurate

Internal contact—Identity and existence certain, lo
cation approximate

Internal contact—Identity or existence questiona
ble, location approximate

Internal contact—Identity and existence certain, lo
cation inferred

Internal contact—Identity or existence questiona
ble, location inferred

Internal contact—Identity and existence certain, lo
cation concealed

Internal contact—Identity and existence certain, lo
cation accurate

Internal contact—Identity or existence questiona
ble, location concealed

Gradational contact—Identity and existence certain, 
location accurate

Dike (1st option)—Identity and existence certain, lo
cation approximate

Dike (1st option)—Identity and existence certain, lo
cation accurate

Dike (2nd option)—Identity and existence certain, 
location approximate

Dike (2nd option)—Identity and existence certain, 
location accurate

Dike (3rd option)—Identity and existence certain, 
location approximate

Dike (3rd option)—Identity and existence certain, 
location accurate

Dike (4th option)—Identity and existence certain, 
location approximate

Dike (4th option)—Identity and existence certain, 
location accurate

Dike (5th option)—Identity and existence certain, 
location approximate

Dike (5th option)—Identity and existence certain, 
location accurate

Dike (6th option)—Identity and existence certain, 
location approximate

Dike (6th option)—Identity and existence certain, 
location accurate

Fault (generic; vertical, subvertical, or high-angle; or 
unknown or unspecified orientation or sense of slip)—�
Identity or existence questionable, location concealed

Fault (generic; vertical, subvertical, or high-angle; or 
unknown or unspecified orientation or sense of slip)�
—Identity and existence certain, location concealed

Fault (generic; vertical, subvertical, or high-angle; or 
unknown or unspecified orientation or sense of slip)—�
Identity or existence questionable, location inferred

Fault (generic; vertical, subvertical, or high-angle; or 
unknown or unspecified orientation or sense of slip)�
—Identity and existence certain, location inferred

Fault (generic; vertical, subvertical, or high-angle; or 
unknown or unspecified orientation or sense of slip)—�
Identity or existence questionable, location approximate

Fault (generic; vertical, subvertical, or high-angle; or 
unknown or unspecified orientation or sense of slip)—�
Identity and existence certain, location approximate

Fault (generic; vertical, subvertical, or high-angle; or 
unknown or unspecified orientation or sense of slip)—�
Identity or existence questionable, location accurate

Fault (generic; vertical, subvertical, or high-angle; or 
unknown or unspecified orientation or sense of slip)�
—Identity and existence certain, location accurate

Normal fault—Identity or existence questionable, lo
cation concealed. Ball and bar on downthrown 
block

Normal fault—Identity or existence questionable, lo
cation approximate. Ball and bar on downthrown 
block

Normal fault—Identity and existence certain, loca
tion approximate. Ball and bar on downthrown 
block

Normal fault—Identity and existence certain, loca
tion concealed. Ball and bar on downthrown block

Normal fault—Identity or existence questionable, lo
cation inferred. Ball and bar on downthrown block

Normal fault—Identity and existence certain, loca
tion inferred. Ball and bar on downthrown block

Normal fault—Identity or existence questionable, lo
cation accurate. Ball and bar on downthrown block

Normal fault—Identity and existence certain, loca
tion accurate. Ball and bar on downthrown block

Reverse fault—Identity or existence questionable, 
location approximate. Rectangles on upthrown 
block

Low-angle fault (unknown or unspecified sense of 
slip)—Identity or existence questionable, location 
concealed. Half-circles on upper plate

Low-angle fault (unknown or unspecified sense of 
slip)—Identity and existence certain, location con
cealed. Half-circles on upper plate

Low-angle fault (unknown or unspecified sense of 
slip)—Identity or existence questionable, location 
inferred. Half-circles on upper plate

Low-angle fault (unknown or unspecified sense of 
slip)—Identity or existence questionable, location ap
proximate. Half-circles on upper plate

Low-angle fault (unknown or unspecified sense of 
slip)—Identity and existence certain, location ap
proximate. Half-circles on upper plate

Low-angle fault (unknown or unspecified sense of 
slip)—Identity or existence questionable, location 
accurate. Half-circles on upper plate

Low-angle fault (unknown or unspecified sense of 
slip)—Identity and existence certain, location ac
curate. Half-circles on upper plate

Reverse fault—Identity and existence certain, loca
tion approximate. Rectangles on upthrown block

Reverse fault—Identity or existence questionable, 
location inferred. Rectangles on upthrown block

Reverse fault—Identity and existence certain, loca
tion concealed. Rectangles on upthrown block

Reverse fault—Identity or existence questionable, 
location concealed. Rectangles on upthrown block

Reverse fault—Identity or existence questionable, 
location accurate. Rectangles on upthrown block

Reverse fault—Identity and existence certain, loca
tion accurate. Rectangles on upthrown block

Rotational or scissor fault, normal-slip offset—�
Identity and existence certain, location accurate. 
Rectangles on downthrown block

Rotational or scissor fault, normal-slip offset—�
Identity or existence questionable, location accu
rate. Rectangles on downthrown block

Rotational or scissor fault, normal-slip offset—�
Identity and existence certain, location approxi
mate. Rectangles on downthrown block

Rotational or scissor fault, normal-slip offset—�
Identity or existence questionable, location ap
proximate. Rectangles on downthrown block

Rotational or scissor fault, normal-slip offset—�
Identity and existence certain, location inferred. 
Rectangles on downthrown block

Rotational or scissor fault, normal-slip offset—�
Identity or existence questionable, location infer
red. Rectangles on downthrown block

Rotational or scissor fault, normal-slip offset—�
Identity and existence certain, location concealed. 
Rectangles on downthrown block

Rotational or scissor fault, normal-slip offset—�
Identity or existence questionable, location con
cealed. Rectangles on downthrown block

Rotational or scissor fault, reverse-slip offset—�
Identity and existence certain, location accurate. 
Rectangles on upthrown block

Rotational or scissor fault, reverse-slip offset—�
Identity or existence questionable, location accu
rate. Rectangles on upthrown block

Rotational or scissor fault, reverse-slip offset—�
Identity and existence certain, location approxi
mate. Rectangles on upthrown block

Rotational or scissor fault, reverse-slip offset—�
Identity or existence questionable, location ap
proximate. Rectangles on upthrown block

Rotational or scissor fault, reverse-slip offset—�
Identity or existence questionable, location infer
red. Rectangles on upthrown block

Rotational or scissor fault, reverse-slip offset—�
Identity and existence certain, location concealed. 
Rectangles on upthrown block

Rotational or scissor fault, reverse-slip offset—�
Identity or existence questionable, location con
cealed. Rectangles on upthrown block

Strike-slip fault, left-lateral offset—Identity or exis
tence questionable, location concealed. Arrows 
show relative motion

Strike-slip fault, left-lateral offset—Identity and exis
tence certain, location concealed. Arrows show 
relative motion

Strike-slip fault, left-lateral offset—Identity or exis
tence questionable, location inferred. Arrows show 
relative motion

Strike-slip fault, left-lateral offset—Identity and exis
tence certain, location inferred. Arrows show rela
tive motion

Strike-slip fault, left-lateral offset—Identity or exis
tence questionable, location approximate. Arrows 
show relative motion

Strike-slip fault, left-lateral offset—Identity and exis
tence certain, location approximate. Arrows show 
relative motion

Strike-slip fault, left-lateral offset—Identity or exis
tence questionable, location accurate. Arrows 
show relative motion

Strike-slip fault, left-lateral offset—Identity and exis
tence certain, location accurate. Arrows show rela
tive motion

Strike-slip fault, right-lateral offset—Identity or exis
tence questionable, location concealed. Arrows 
show relative motion

Strike-slip fault, right-lateral offset—Identity and ex
istence certain, location concealed. Arrows show 
relative motion

Strike-slip fault, right-lateral offset—Identity or exis
tence questionable, location inferred. Arrows show 
relative motion

Strike-slip fault, right-lateral offset—Identity and ex
istence certain, location inferred. Arrows show rel
ative motion

Strike-slip fault, right-lateral offset—Identity or exis
tence questionable, location approximate. Arrows 
show relative motion

Strike-slip fault, right-lateral offset—Identity and ex
istence certain, location approximate. Arrows 
show relative motion

Strike-slip fault, right-lateral offset—Identity or exis
tence questionable, location accurate. Arrows 
show relative motion

Strike-slip fault, right-lateral offset—Identity and ex
istence certain, location accurate. Arrows show 
relative motion

Oblique-slip fault, left-lateral offset—Identity or exis
tence questionable, location concealed. Arrows show 
relative motion; ball and bar on downthrown block

Oblique-slip fault, left-lateral offset—Identity or existence 
questionable, location approximate. Arrows show rela
tive motion; ball and bar on downthrown block

Oblique-slip fault, right-lateral offset—Identity or exis
tence questionable, location concealed. Arrows show 
relative motion; ball and bar on downthrown block

Oblique-slip fault, right-lateral offset—Identity or exis
tence questionable, location approximate. Arrows show 
relative motion; ball and bar on downthrown block

Oblique-slip fault, right-lateral offset—Identity and ex
istence certain, location approximate. Arrows show 
relative motion; ball and bar on downthrown block

Oblique-slip fault, left-lateral offset—Identity or exis
tence questionable, location inferred. Arrows show 
relative motion; ball and bar on downthrown block

Oblique-slip fault, left-lateral offset—Identity and 
existence certain, location inferred. Arrows show 
relative motion; ball and bar on downthrown block

Oblique-slip fault, left-lateral offset—Identity and 
existence certain, location accurate. Arrows show 
relative motion; ball and bar on downthrown block

Oblique-slip fault, right-lateral offset—Identity and 
existence certain, location inferred. Arrows show 
relative motion; ball and bar on downthrown block

Oblique-slip fault, right-lateral offset—Identity and 
existence certain, location accurate. Arrows show 
relative motion; ball and bar on downthrown block

Oblique-slip fault, left-lateral offset—Identity and ex
istence certain, location concealed. Arrows show 
relative motion; ball and bar on downthrown block

Oblique-slip fault, left-lateral offset—Identity and ex
istence certain, location approximate. Arrows show 
relative motion; ball and bar on downthrown block

Oblique-slip fault, right-lateral offset—Identity and 
existence certain, location concealed. Arrows show 
relative motion; ball and bar on downthrown block

Oblique-slip fault, left-lateral offset—Identity or exis
tence questionable, location accurate. Arrows show 
relative motion; ball and bar on downthrown block

Oblique-slip fault, right-lateral offset—Identity or exis
tence questionable, location inferred. Arrows show 
relative motion; ball and bar on downthrown block

Oblique-slip fault, right-lateral offset—Identity or exis
tence questionable, location accurate. Arrows show 
relative motion; ball and bar on downthrown block

Thrust fault (1st option)—Identity and existence 
certain, location accurate. Sawteeth on upper (tec
tonically higher) plate

Thrust fault (1st option)—Identity or existence 
questionable, location accurate. Sawteeth on up
per (tectonically higher) plate

Thrust fault (1st option)—Identity and existence 
certain, location approximate. Sawteeth on upper 
(tectonically higher) plate

Thrust fault (1st option)—Identity or existence 
questionable, location approximate. Sawteeth on 
upper (tectonically higher) plate

Thrust fault (1st option)—Identity and existence 
certain, location inferred. Sawteeth on upper (tec
tonically higher) plate

Thrust fault (1st option)—Identity or existence 
questionable, location inferred. Sawteeth on upper 
(tectonically higher) plate

Thrust fault (1st option)—Identity and existence 
certain, location concealed. Sawteeth on upper 
(tectonically higher) plate

Thrust fault (1st option)—Identity or existence 
questionable, location concealed. Sawteeth on up
per (tectonically higher) plate

Thrust fault (2nd option)—Identity and existence 
certain, location accurate. Sawteeth on upper (tec
tonically higher) plate

Thrust fault (2nd option)—Identity or existence 
questionable, location accurate. Sawteeth on up
per (tectonically higher) plate

Thrust fault (2nd option)—Identity and existence 
certain, location approximate. Sawteeth on upper 
(tectonically higher) plate

Thrust fault (2nd option)—Identity or existence 
questionable, location approximate. Sawteeth on 
upper (tectonically higher) plate

Thrust fault (2nd option)—Identity and existence 
certain, location inferred. Sawteeth on upper (tec
tonically higher) plate

Thrust fault (2nd option)—Identity or existence 
questionable, location inferred. Sawteeth on upper 
(tectonically higher) plate

Thrust fault (2nd option)—Identity and existence 
certain, location concealed. Sawteeth on upper 
(tectonically higher) plate

Thrust fault (2nd option)—Identity or existence 
questionable, location concealed. Sawteeth on up
per (tectonically higher) plate

Thrust fault (3rd option)—Identity and existence 
certain, location accurate. Sawteeth on upper (tec
tonically higher) plate

Thrust fault (3rd option)—Identity or existence 
questionable, location accurate. Sawteeth on up
per (tectonically higher) plate

Thrust fault (3rd option)—Identity and existence 
certain, location approximate. Sawteeth on upper 
(tectonically higher) plate

Thrust fault (3rd option)—Identity or existence 
questionable, location approximate. Sawteeth on 
upper (tectonically higher) plate

Thrust fault (3rd option)—Identity and existence 
certain, location inferred. Sawteeth on upper (tec
tonically higher) plate

Thrust fault (3rd option)—Identity or existence 
questionable, location inferred. Sawteeth on upper 
(tectonically higher) plate

Thrust fault (3rd option)—Identity and existence 
certain, location concealed. Sawteeth on upper 
(tectonically higher) plate

Thrust fault (3rd option)—Identity or existence 
questionable, location concealed. Sawteeth on up
per (tectonically higher) plate

Overturned thrust fault (1st option)—Identity and exis
tence certain, location accurate. Bars on tectonically 
higher plate (footwall); sawteeth in direction of dip

Overturned thrust fault (1st option)—Identity or exis
tence questionable, location accurate. Bars on tectoni
cally higher plate (footwall); sawteeth in direction of dip

Overturned thrust fault (1st option)—Identity and exis
tence certain, location approximate. Bars on tectoni
cally higher plate (footwall); sawteeth in direction of dip

Overturned thrust fault (1st option)—Identity or existence 
questionable, location approximate. Bars on tectonical
ly higher plate (footwall); sawteeth in direction of dip

Overturned thrust fault (1st option)—Identity and ex
istence certain, location inferred. Bars on tectonical
ly higher plate (footwall); sawteeth in direction of dip

Overturned thrust fault (1st option)—Identity or exis
tence questionable, location inferred. Bars on tectoni
cally higher plate (footwall); sawteeth in direction of dip

Overturned thrust fault (1st option)—Identity and exis
tence certain, location concealed. Bars on tectonical
ly higher plate (footwall); sawteeth in direction of dip

Overturned thrust fault (1st option)—Identity or existence 
questionable, location concealed. Bars on tectonically 
higher plate (footwall); sawteeth in direction of dip

Overturned thrust fault (2nd option)—Identity and ex
istence certain, location accurate. Bars on tectonical
ly higher plate (footwall); sawteeth in direction of dip

Overturned thrust fault (2nd option)—Identity or exis
tence questionable, location accurate. Bars on tectoni
cally higher plate (footwall); sawteeth in direction of dip

Overturned thrust fault (2nd option)—Identity and exis
tence certain, location approximate. Bars on tectoni
cally higher plate (footwall); sawteeth in direction of dip

Overturned thrust fault (2nd option)—Identity or existence 
questionable, location approximate. Bars on tectonically 
higher plate (footwall); sawteeth in direction of dip

Overturned thrust fault (2nd option)—Identity and ex
istence certain, location inferred. Bars on tectonical
ly higher plate (footwall); sawteeth in direction of dip

Overturned thrust fault (2nd option)—Identity or exis
tence questionable, location inferred. Bars on tectoni
cally higher plate (footwall); sawteeth in direction of dip

Overturned thrust fault (2nd option)—Identity and exis
tence certain, location concealed. Bars on tectonical
ly higher plate (footwall); sawteeth in direction of dip

Overturned thrust fault (2nd option)—Identity or exis
tence questionable, location concealed. Bars on tecton
ically higher plate (footwall); sawteeth in direction of dip

Overturned thrust fault (3rd option)—Identity and exis
tence certain, location accurate. Bars on tectonically 
higher plate (footwall); sawteeth in direction of dip

Overturned thrust fault (3rd option)—Identity or exis
tence questionable, location accurate. Bars on tectoni
cally higher plate (footwall); sawteeth in direction of dip

Overturned thrust fault (3rd option)—Identity and exis
tence certain, location approximate. Bars on tectoni
cally higher plate (footwall); sawteeth in direction of dip

Overturned thrust fault (3rd option)—Identity or existence 
questionable, location approximate. Bars on tectonical
ly higher plate (footwall); sawteeth in direction of dip

Overturned thrust fault (3rd option)—Identity and ex
istence certain, location inferred. Bars on tectonical
ly higher plate (footwall); sawteeth in direction of dip

Overturned thrust fault (3rd option)—Identity or exis
tence questionable, location inferred. Bars on tectoni
cally higher plate (footwall); sawteeth in direction of dip

Overturned thrust fault (3rd option)—Identity and exis
tence certain, location concealed. Bars on tectonical
ly higher plate (footwall); sawteeth in direction of dip

Overturned thrust fault (3rd option)—Identity or existence 
questionable, location concealed. Bars on tectonically 
higher plate (footwall); sawteeth in direction of dip

Detachment fault (sense of slip unspecified) (1st 
option)—Identity and existence certain, location 
accurate. Hachures on upper plate

Detachment fault (sense of slip unspecified) (1st 
option)—Identity or existence questionable, loca
tion accurate. Hachures on upper plate

Detachment fault (sense of slip unspecified) (1st 
option)—Identity and existence certain, location 
approximate. Hachures on upper plate

Detachment fault (sense of slip unspecified) (1st 
option)—Identity or existence questionable, loca
tion approximate. Hachures on upper plate

Detachment fault (sense of slip unspecified) (1st 
option)—Identity and existence certain, location 
inferred. Hachures on upper plate

Detachment fault (sense of slip unspecified) (1st 
option)—Identity or existence questionable, loca
tion inferred. Hachures on upper plate

Detachment fault (sense of slip unspecified) (1st 
option)—Identity and existence certain, location 
concealed. Hachures on upper plate

Detachment fault (sense of slip unspecified) (1st 
option)—Identity or existence questionable, loca
tion concealed. Hachures on upper plate

Listric fault at head of detachment fault (sense of 
slip unspecified)—Identity or existence questiona
ble, location concealed. Ticks on upper plate

Listric fault at head of detachment fault (sense of 
slip unspecified)—Identity and existence certain, 
location concealed. Ticks on upper plate

Listric fault at head of detachment fault (sense of 
slip unspecified)—Identity or existence questiona
ble, location inferred. Ticks on upper plate

Listric fault at head of detachment fault (sense of 
slip unspecified)—Identity and existence certain, 
location inferred. Ticks on upper plate

Listric fault at head of detachment fault (sense of 
slip unspecified)—Identity or existence questiona
ble, location approximate. Ticks on upper plate

Listric fault at head of detachment fault (sense of 
slip unspecified)—Identity and existence certain, 
location approximate. Ticks on upper plate

Listric fault at head of detachment fault (sense of 
slip unspecified)—Identity or existence questiona
ble, location accurate. Ticks on upper plate

Listric fault at head of detachment fault (sense of 
slip unspecified)—Identity and existence certain, 
location accurate. Ticks on upper plate

Master detachment fault (sense of slip unspecified)�
—Identity or existence questionable, location con
cealed. Hachures on upper plate

Master detachment fault (sense of slip unspecified)�
—Identity and existence certain, location con
cealed. Hachures on upper plate

Master detachment fault (sense of slip unspecified)�
—Identity or existence questionable, location in
ferred. Hachures on upper plate

Master detachment fault (sense of slip unspecified)�
—Identity or existence questionable, location ap
proximate. Hachures on upper plate

Master detachment fault (sense of slip unspecified)�
—Identity and existence certain, location inferred. 
Hachures on upper plate

Master detachment fault (sense of slip unspecified)�
—Identity and existence certain, location approxi
mate. Hachures on upper plate

Master detachment fault (sense of slip unspecified)�
—Identity or existence questionable, location ac
curate. Hachures on upper plate

Master detachment fault (sense of slip unspecified)�
—Identity and existence certain, location accurate. 
Hachures on upper plate

Incised-scarp sedimentary contact—Identity or ex
istence questionable, location approximate. Ha
chures point downscarp

Incised-scarp sedimentary contact—Identity and 
existence certain, location approximate. Hachures 
point downscarp

Incised-scarp sedimentary contact—Identity or ex
istence questionable, location accurate. Hachures 
point downscarp

Incised-scarp sedimentary contact—Identity and 
existence certain, location accurate. Hachures 
point downscarp

Key bed—Identity and existence certain, location 
accurate

Key bed—Identity or existence questionable, loca
tion accurate

Key bed—Identity and existence certain, location 
approximate

Key bed—Identity or existence questionable, loca
tion approximate

Key bed—Identity and existence certain, location 
inferred

Key bed—Identity or existence questionable, loca
tion inferred

Key bed—Identity and existence certain, location 
concealed

Key bed—Identity or existence questionable, loca
tion concealed

Clay bed—Identity and existence certain, location 
accurate

Clay bed—Identity or existence questionable, loca
tion accurate

Clay bed—Identity and existence certain, location 
approximate

Clay bed—Identity or existence questionable, loca
tion approximate

Clay bed—Identity and existence certain, location 
inferred

Clay bed—Identity or existence questionable, loca
tion inferred

Clay bed—Identity and existence certain, location 
concealed

Clay bed—Identity or existence questionable, loca
tion concealed

Scarp on low-angle normal fault—Identity and exis
tence certain, location accurate. Half-circles on 
downthrown block. Hachures point downscarp

Scarp on low-angle normal fault—Identity and exis
tence certain, location approximate. Half-circles 
on downthrown block. Hachures point downscarp

Scarp on low-angle fault (unknown or unspecified 
sense of slip)—Identity and existence certain, 
location accurate. Half-circles on upper plate. 
Hachures point downscarp

Scarp on low-angle fault (unknown or unspecified 
sense of slip)—Identity and existence certain, 
location approximate. Half-circles on upper 
plate. Hachures point downscarp

Scarp on reverse fault—Identity and existence cer
tain, location accurate. Rectangles on upthrown 
block. Hachures point downscarp

Scarp on reverse fault—Identity and existence cer
tain, location approximate. Rectangles on up
thrown block. Hachures point downscarp

Scarp on low-angle normal fault—Identity or exis
tence questionable, location accurate. Half-circles 
on downthrown block. Hachures point downscarp

Scarp on low-angle normal fault—Identity or existence 
questionable, location approximate. Half-circles on 
downthrown block. Hachures point downscarp

Scarp on low-angle fault (unknown or unspecified 
sense of slip)—Identity or existence questiona
ble, location accurate. Half-circles on upper 
plate. Hachures point downscarp

Scarp on low-angle fault (unknown or unspecified 
sense of slip)—Identity or existence questiona
ble, location approximate. Half-circles on upper 
plate. Hachures point downscarp

Scarp on reverse fault—Identity or existence ques
tionable, location accurate. Rectangles on up
thrown block. Hachures point downscarp

Scarp on reverse fault—Identity or existence ques
tionable, location approximate. Rectangles on up
thrown block. Hachures point downscarp

Scarp on rotational or scissor fault, normal-slip offset—�
Identity and existence certain, location accurate. Rectan
gles on downthrown block. Hachures point downscarp

Scarp on rotational or scissor fault, normal-slip offset—�
Identity and existence certain, location approximate. Rec
tangles on downthrown block. Hachures point downscarp

Scarp on rotational or scissor fault, normal-slip offset—�
Identity or existence questionable, location accurate. Rec
tangles on downthrown block. Hachures point downscarp

Scarp on rotational or scissor fault, normal-slip offset—�
Identity or existence questionable, location approximate. Rec
tangles on downthrown block. Hachures point downscarp

Scarp on rotational or scissor fault, reverse-slip offset—�
Identity and existence certain, location accurate. Rec
tangles on upthrown block. Hachures point downscarp

Scarp on rotational or scissor fault, reverse-slip offset—�
Identity and existence certain, location approximate. 
Rectangles on upthrown block. Hachures point downscarp

Scarp on rotational or scissor fault, reverse-slip offset—�
Identity or existence questionable, location accurate. 
Rectangles on upthrown block. Hachures point downscarp

Scarp on rotational or scissor fault, reverse-slip offset—�
Identity or existence questionable, location approximate. 
Rectangles on upthrown block. Hachures point downscarp

Scarp on thrust fault (1st option)—Identity and exis
tence certain, location accurate. Sawteeth on upper 
(tectonically higher) plate. Hachures point downscarp

Scarp on thrust fault (3rd option)—Identity and exis
tence certain, location accurate. Sawteeth on upper 
(tectonically higher) plate. Hachures point downscarp

Scarp on thrust fault (1st option)—Identity and existence 
certain, location approximate. Sawteeth on upper 
(tectonically higher) plate. Hachures point downscarp

Scarp on thrust fault (3rd option)—Identity and existence 
certain, location approximate. Sawteeth on upper 
(tectonically higher) plate. Hachures point downscarp

Scarp on thrust fault (2nd option)—Identity and exis
tence certain, location accurate. Sawteeth on upper 
(tectonically higher) plate. Hachures point downscarp

Scarp on thrust fault (2nd option)—Identity and exis
tence certain, location approximate. Sawteeth on upper 
(tectonically higher) plate. Hachures point downscarp

Scarp on overturned thrust fault (1st option)—�
Identity and existence certain, location accurate. 
Bars on tectonically higher plate (footwall); saw
teeth in direction of dip. Hachures point downscarp

Scarp on overturned thrust fault (3rd option)—�
Identity and existence certain, location accurate. 
Bars on tectonically higher plate (footwall); saw
teeth in direction of dip. Hachures point downscarp

Scarp on overturned thrust fault (1st option)—�
Identity and existence certain, location approximate. 
Bars on tectonically higher plate (footwall); saw
teeth in direction of dip. Hachures point downscarp

Scarp on overturned thrust fault (2nd option)—�
Identity and existence certain, location accurate. 
Bars on tectonically higher plate (footwall); saw
teeth in direction of dip. Hachures point downscarp

Scarp on overturned thrust fault (2nd option)—�
Identity and existence certain, location approximate. 
Bars on tectonically higher plate (footwall); saw
teeth in direction of dip. Hachures point downscarp

Scarp on overturned thrust fault (3rd option)—�
Identity and existence certain, location approximate. 
Bars on tectonically higher plate (footwall); saw
teeth in direction of dip. Hachures point downscarp

Scarp on thrust fault (1st option)—Identity or existence 
questionable, location accurate. Sawteeth on upper 
(tectonically higher) plate. Hachures point downscarp

Scarp on thrust fault (3rd option)—Identity or existence 
questionable, location accurate. Sawteeth on upper 
(tectonically higher) plate. Hachures point downscarp

Scarp on thrust fault (1st option)—Identity or existence 
questionable, location approximate. Sawteeth on upper 
(tectonically higher) plate. Hachures point downscarp

Scarp on thrust fault (3rd option)—Identity or existence 
questionable, location approximate. Sawteeth on upper 
(tectonically higher) plate. Hachures point downscarp

Scarp on thrust fault (2nd option)—Identity or existence 
questionable, location accurate. Sawteeth on upper 
(tectonically higher) plate. Hachures point downscarp

Scarp on thrust fault (2nd option)—Identity or existence 
questionable, location approximate. Sawteeth on upper 
(tectonically higher) plate. Hachures point downscarp

Scarp on overturned thrust fault (1st option)—�
Identity or existence questionable, location accurate. 
Bars on tectonically higher plate (footwall); saw
teeth in direction of dip. Hachures point downscarp

Scarp on overturned thrust fault (3rd option)—�
Identity or existence questionable, location accurate. 
Bars on tectonically higher plate (footwall); sawteeth 
in direction of dip. Hachures point downscarp

Scarp on overturned thrust fault (1st option)—�
Identity or existence questionable, location approxi
mate. Bars on tectonically higher plate (footwall); 
sawteeth in direction of dip. Hachures point down

Scarp on overturned thrust fault (2nd option)—�
Identity or existence questionable, location accurate. 
Bars on tectonically higher plate (footwall); sawteeth 
in direction of dip. Hachures point downscarp

Scarp on overturned thrust fault (2nd option)—�
Identity or existence questionable, location approxi
mate. Bars on tectonically higher plate (footwall); saw
teeth in direction of dip. Hachures point downscarp

Scarp on overturned thrust fault (3rd option)—�
Identity or existence questionable, location approxi
mate. Bars on tectonically higher plate (footwall); saw
teeth in direction of dip. Hachures point downscarp

Scarp on master detachment fault (sense of slip un
specified)—Identity and existence certain, location 
accurate. Long-hachure triplets on upper plate. 
Shorter, widely spaced hachures point downscarp

Scarp on master detachment fault (sense of slip un
specified)—Identity and existence certain, location 
approximate. Long-hachure triplets on upper plate. 
Shorter, widely spaced hachures point downscarp

Scarp on listric fault at head of detachment fault (sense 
of slip unspecified)—Identity and existence certain, 
location accurate. Single (longer) ticks on upper plate. 
Shorter, widely spaced hachures point downscarp

Scarp on listric fault at head of detachment fault (sense 
of slip unspecified)—Identity and existence certain, lo
cation approximate. Single (longer) ticks on upper plate. 
Shorter, widely spaced hachures point downscarp

Scarp on detachment fault (sense of slip unspeci
fied) (1st option)—Identity and existence certain, lo
cation accurate. Long-hachure pairs on upper plate. 
Shorter, widely spaced hachures point downscarp

Scarp on detachment fault (sense of slip unspecified) 
(1st option)—Identity and existence certain, location 
approximate. Long-hachure pairs on upper plate. 
Shorter, widely spaced hachures point downscarp

Scarp on master detachment fault (sense of slip un
specified)—Identity or existence questionable, loca
tion accurate. Long-hachure triplets on upper plate. 
Shorter, widely spaced hachures point downscarp

Scarp on master detachment fault (sense of slip unspe
cified)—Identity or existence questionable, location 
approximate. Long-hachure triplets on upper plate. 
Shorter, widely spaced hachures point downscarp

Scarp on listric fault at head of detachment fault (sense 
of slip unspecified)—Identity or existence questionable, 
location accurate. Single (longer) ticks on upper plate. 
Shorter, widely spaced hachures point downscarp

Scarp on listric fault at head of detachment fault (sense of 
slip unspecified)—Identity or existence questionable, lo
cation approximate. Single (longer) ticks on upper plate. 
Shorter, widely spaced hachures point downscarp

Scarp on detachment fault (sense of slip unspecified) 
(1st option)—Identity or existence questionable, lo
cation accurate. Long-hachure pairs on upper plate. 
Shorter, widely spaced hachures point downscarp

Scarp on detachment fault (sense of slip unspecified) 
(1st option)—Identity or existence questionable, loca
tion approximate. Long-hachure pairs on upper plate. 
Shorter, widely spaced hachures point downscarp

Fault—Displacement during historic time. Includes 
areas of known fault creep

Fault—Displacement during Quaternary time (undif
ferentiated)

Fault—Displacement during Holocene time

Fault—Displacement during late Quaternary time

Boundary—Located by aeromagnetic survey

Fault—Located by aeromagnetic survey

Geophysical data collection line—Accurately locat
ed

Geophysical data collection line—Located by aerial 
survey

Lineament

Joint—Identity and existence certain, location ap
proximate

Joint—Identity and existence certain, location accu
rate

Anticline (1st option)—Identity or existence ques
tionable, location accurate

Anticline (1st option)—Identity and existence cer
tain, location approximate

Anticline (1st option)—Identity or existence ques
tionable, location approximate

Anticline (1st option)—Identity and existence cer
tain, location inferred

Anticline (1st option)—Identity or existence ques
tionable, location inferred

Anticline (1st option)—Identity and existence cer
tain, location concealed

Anticline (1st option)—Identity and existence cer
tain, location accurate

Anticline (1st option)—Identity or existence ques
tionable, location concealed

Low-angle normal fault—Identity and existence cer
tain, location accurate. Half-circles on downthrown 
block

Low-angle normal fault—Identity or existence ques
tionable, location accurate. Half-circles on down
thrown block

Low-angle normal fault—Identity and existence cer
tain, location approximate. Half-circles on down
thrown block

Low-angle normal fault—Identity or existence ques
tionable, location approximate. Half-circles on 
downthrown block

Low-angle normal fault—Identity or existence ques
tionable, location inferred. Half-circles on down
thrown block

Low-angle normal fault—Identity and existence cer
tain, location concealed. Half-circles on down
thrown block

Low-angle normal fault—Identity or existence ques
tionable, location concealed. Half-circles on down
thrown block

Scarp on fault (generic; vertical, subvertical, or 
high-angle; or unknown or unspecified orientation 
or sense of slip)—Identity and existence certain, 
location accurate. Hachures point downscarp

Scarp on fault (generic; vertical, subvertical, or 
high-angle; or unknown or unspecified orientation 
or sense of slip)—Identity and existence certain, 
location approximate. Hachures point downscarp

Scarp on normal fault—Identity and existence cer
tain, location accurate. Ball and bar on down
thrown block. Hachures point downscarp

Scarp on normal fault—Identity and existence cer
tain, location approximate. Ball and bar on down
thrown block. Hachures point downscarp

Scarp on fault (generic; vertical, subvertical, or 
high-angle; or unknown or unspecified orientation 
or sense of slip)—Identity or existence questiona
ble, location accurate. Hachures point downscarp

Scarp on fault (generic; vertical, subvertical, or high-
angle; or unknown or unspecified orientation or 
sense of slip)—Identity or existence questionable, 
location approximate. Hachures point downscarp

Scarp on normal fault—Identity or existence ques
tionable, location accurate. Ball and bar on down
thrown block. Hachures point downscarp

Scarp on normal fault—Identity or existence ques
tionable, location approximate. Ball and bar on 
downthrown block. Hachures point downscarp

Low-angle normal fault—Identity and existence cer
tain, location inferred. Half-circles on downthrown 
block

Low-angle fault (unknown or unspecified sense of 
slip)—Identity and existence certain, location infer
red. Half-circles on upper plate

Reverse fault—Identity and existence certain, loca
tion inferred. Rectangles on upthrown block

Rotational or scissor fault, reverse-slip offset—�
Identity and existence certain, location inferred. 
Rectangles on upthrown block

Use to indicate a gradu
al or continuous litho
logic change from one 
geologic map unit to an
other.

Use to delineate individ
ual lava flows, debris 
flows, landslide blocks, 
alluvial fans, etc., within 
the same geologic map 
unit.

Use when dike is too 
narrow to show as an 
area at map scale.
Add map-unit labels to 
dikes if needed (see 
Section 1.4); use a 
queried label if identity 
of dike is questionable.
May also be shown in 
black or other colors.

Use generic, nonspecif
ic (non-ornamented) 
fault symbols when ori
entation or sense of slip 
is not known or not 
specified; use also on 
small-scale maps to 
show regional fault pat
terns.
If orientation or sense of 
slip is known and if 
scale allows, use more 
specific types of orna
mented fault symbols to 
indicate fault geometry 
and (or) relative motion.

Ball and bar symbols 
are placed along a fault 
to indicate its overall 
fault type (normal fault).
Ball and bar symbols 
may also be placed 
along other types of 
faults at specific locali
ties where observations 
of normal (or apparent 
normal) offset have 
been made (see Sec
tion 2.11).
Ball and bar symbols 
may be combined with 
paired arrows to show 
oblique offset (see Sec
tions 2.7, 2.11).
In cross section, use 
paired arrows to show 
relative motion of nor
mal faults (see Section 
2.11).

Rectangles indicate 
overall fault type (re
verse fault); they are 
not placed at specific lo
calities where observa
tions have been made.
In cross section, use 
paired arrows to show 
relative motion of re
verse faults (see Sec
tion 2.11).

Use to show faults that 
exhibit low-angle geom
etry but for which rela
tive motion cannot be 
(or has not been) speci
fied.
Half-circles indicate 
overall fault type (low-
angle fault, unknown or 
unspecified sense of 
slip); they are not 
placed at specific locali
ties where observations 
have been made.

Rectangles indicate 
overall fault type (rota
tional or scissor fault, 
reverse-slip offset); they 
are not placed at specif
ic localities where ob
servations have been 
made.
In cross section, use 
paired arrows to show 
relative motion of rota
tional or scissor faults 
(see Section 2.11).

Rectangles indicate 
overall fault type (rota
tional or scissor fault, 
normal-slip offset); they 
are not placed at specif
ic localities where ob
servations have been 
made.
In cross section, use 
paired arrows to show 
relative motion of rota
tional or scissor faults 
(see Section 2.11).

Paired arrows are 
placed along a fault to 
indicate its overall type 
(strike-slip fault) and its 
relative motion.
Paired arrows may also 
be placed along other 
types of faults at specif
ic localities where ob
servations of strike-slip 
(or apparent strike-slip) 
offset have been made 
(see Section 2.11).
Paired arrows may be 
combined with ball and 
bar symbols to show 
oblique offset (see Sec
tions 2.7, 2.11).
In cross section, use ei
ther A/T or +/– notation 
to show relative motion 
of strike-slip faults (see 
Section 2.11).

Sets of paired arrows 
and ball and bar sym
bols are placed along a 
fault to indicate its over
all type (oblique-slip 
fault) and its relative 
motion.
Sets of paired arrows 
and ball and bar sym
bols may also be placed 
along other types of 
faults at specific locali
ties where observations 
of oblique-slip (or appa
rent oblique-slip) offset 
have been made (see 
Section 2.11).
In cross section, use 
paired arrows with ei
ther A/T or +/– notation 
to show relative motion 
of oblique-slip faults 
(see Section 2.11).

Sawteeth indicate over
all fault type (thrust 
fault); they are not 
placed at specific locali
ties where observations 
have been made.
In cross section, use 
paired arrows to show 
relative motion of thrust 
faults (see Section 
2.11).
If desired, "2nd option" 
and "3rd option" sym
bols may be used to 
show other types or 
generations of thrust 
faults.

Bars and sawteeth indi
cate overall fault type 
(overturned thrust fault); 
they are not placed at 
specific localities where 
observations have been 
made.
In cross section, use 
paired arrows to show 
relative motion of over
turned thrust faults (see 
Section 2.11).
If desired, "2nd option" 
and "3rd option" sym
bols may be used to 
show other types or 
generations of over
turned thrust faults.

May be used to show 
either normal (exten
sional) or thrust (com
pressional) offset.
Hachures indicate over
all fault type (detach
ment fault); they are not 
placed at specific locali
ties where observations 
have been made.
In cross section, use 
paired arrows to show 
relative motion of de
tachment faults (see 
Section 2.11).
If desired, "2nd option" 
and "3rd option" sym
bols may be used to 
show other types or 
generations of detach
ment faults.

May be used to show 
either normal (exten
sional) or thrust (com
pressional) offset.
Hachures indicate over
all fault type (master de
tachment fault); they 
are not placed at specif
ic localities where ob
servations have been 
made.
In cross section, use 
paired arrows to show 
relative motion of mas
ter detachment faults 
(see Section 2.11).

May be used to show 
either normal (exten
sional) or thrust (com
pressional) offset.
Ticks indicate overall 
fault type (listric fault at 
head of detachment 
fault); they are not 
placed at specific locali
ties where observations 
have been made.
In cross section, use 
paired arrows to show 
relative motion of listric 
faults at head of detach
ment faults (see Section 
2.11).

Use to show where a 
younger surficial geo
logic unit has been de
posited on an erosional 
scarp that has been in
cised into an older surfi
cial geologic unit.

Use to show clay beds 
that are too narrow to 
map as an area at map 
scale.
Add name if more than 
one type is shown on 
map (see Section 1.4).
May also be shown in 
black or other colors.

Use to show key beds 
that are too narrow to 
map as an area at map 
scale.
Add name of geologic 
map unit if more than 
one type of key bed is 
shown on map (see 
Section 1.4).
May also be shown in 
color.

Although only shown 
here on "identity and 
existence certain, loca
tion accurate," generic 
faults, color may be 
added to any type or 
style of fault to highlight 
where geomorphic evi
dence indicates dis
placement during Qua
ternary time.

May be shown in red or 
other colors.

Half-circles indicate 
overall fault type (low-
angle normal fault); they 
are not placed at specif
ic localities where ob
servations have been 
made.
In cross section, use 
paired arrows to show 
relative motion of low-
angle normal faults (see 
Section 2.11).
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