
Terrace rela ve eleva ons are plo ed vs. river meter for three regions:Terrace rela ve eleva ons are plo ed vs. river meter for three regions:
 Le : Sco a Reach Le : Sco a Reach
 Center: Shively Reach Center: Shively Reach
 Right: Redway/Garberville and Benbow Reaches Right: Redway/Garberville and Benbow Reaches

Rela ve eleva ons are based on zonal sta s cs calculated for each polygon using the Rela ve eleva ons are based on zonal sta s cs calculated for each polygon using the 
REM as a base. This plot includes the minimum eleva on from the zonal sta s cs analyREM as a base. This plot includes the minimum eleva on from the zonal sta s cs analy-
sis. However, using the mean rela ve eleva on may be a be er proxy to use for correlatsis. However, using the mean rela ve eleva on may be a be er proxy to use for correlat-
ing the terraces.ing the terraces.

Colors represent the terrace number assigned per reach. Terrace numbers are based on Colors represent the terrace number assigned per reach. Terrace numbers are based on 
the flights within each reach. It is clear that some terraces have incorrect T-#s.the flights within each reach. It is clear that some terraces have incorrect T-#s.

River meter is also calculated using zonal sta s cs and the river meter raster. These River meter is also calculated using zonal sta s cs and the river meter raster. These 
points represent the mean river meter for each terrace polygon.points represent the mean river meter for each terrace polygon.

Relative Elevation Eel River Terrace Treads

River Meter (m)
128,000126,000124,000122,000120,000118,000116,000114,000112,000110,000108,000106,000

R
el

at
iv

e 
El

ev
at

io
n 

(m
)

100

95

90

85

80

75

70

65

60

55

50

45

40

35

30

25

20

15

10

5

0

Relative Elevation Eel River Terrace Treads

River Meter (m)
60,00058,00056,00054,00052,00050,00048,00046,00044,00042,00040,00038,000

R
el

at
iv

e 
El

ev
at

io
n 

(m
)

100

95

90

85

80

75

70

65

60

55

50

45

40

35

30

25

20

15

10

5

0

Relative Elevation Eel River Terrace Treads

River Meter (m)
35,00034,00033,00032,00031,00030,00029,00028,00027,00026,00025,00024,00023,00022,00021,00020,00019,00018,00017,000

R
el

at
iv

e 
El

ev
at

io
n 

(m
)

100

95

90

85

80

75

70

65

60

55

50

45

40

35

30

25

20

15

10

5

0

T-14

T-18

T-4
T-5

T-2

T-7T-8

T-11

T-16

T-3

T-17

T-20

T-13

T-10

T-6

T-12

T-15

T-19

T-1

T-19

T-6
T-7

T-2

T-10

T-13

T-16

T-3

T-17

T-16

T-9

T-18

T-14

T-19

T-15

T-9

T-14

T-18

T-4T-5

T-2

T-7 T-8

T-11

T-16

T-3

T-20

T-13

T-10

T-6

T-12

T-15

T-19

T-22
T-23

T-24

T-21

T-11
T-12

T-14

T-17

T-0
T-1

T-8

T-4 T-5

0

50

100

150

200

250

44650004470000447500044800004485000449000044950004500000

El
ev

a
on

(N
AV

D8
8

m
)

Northing (UTM NAD83 m)

Terrace Eleva on (minimum)
1

2

3

4

5

6

7

8

9

10

11

12

13

0

20

40

60

80

100

120

140

160

180

200

44890004490000449100044920004493000449400044950004496000

El
ev

a
on

(N
AV

D8
8

m
)

Northing (UTM NAD83 m)

Terrace Eleva on (minimum)
1

2

3

4

5

6

7

8

9

10

11

12

13

Te
rr

ac
e 

#
Te

rr
ac

e 
#

Fortuna/RohnervilleFortuna/Rohnerville

North South

Minimum Eleva on

S. D.

Polynomial TrendPolynomial Trend

Minimum Terrace Rela ve Eleva on (from LiDAR) for each Mapped PolygonMinimum Terrace Rela ve Eleva on (from LiDAR) for each Mapped Polygon

Re
la

ve
 E

le
va

on
 (m

)
Re

la
ve

 E
le

va
on

 (m
)

Polynomial Trend

Visual Trends

T-6T-6
T-6T-6

T-2T-2
T-2T-2

T-10T-10

T-2T-2

T-6T-6

T-5T-5

T-4T-4

T-3T-3

Terrace Rela ve Eleva on Terrace Rela ve Eleva on 
Long Profiles.Long Profiles. Minimum eleva Minimum eleva-

on and standard devia on are on and standard devia on are 
plo ed for each terrace tread plo ed for each terrace tread 
polygon symbolized rela ve to polygon symbolized rela ve to 
terrace number (see legend). terrace number (see legend). 
Polynomial, linear, and visual Polynomial, linear, and visual 
trends are shown as dashed lines. trends are shown as dashed lines. 
(A) Profile for the en re reach (A) Profile for the en re reach 
(top) and subset profile for the (top) and subset profile for the 
area near the Fortuna/Rohnervarea near the Fortuna/Rohnerv-
ille area. (B) Profile for en re ille area. (B) Profile for en re 
reach (top) and subset profile for reach (top) and subset profile for 
the reach between the Van Duzen the reach between the Van Duzen 
River confluence and the South River confluence and the South 
Fork Eel River confluence.Fork Eel River confluence.

0

50

100

150

200

250

44650004470000447500044800004485000449000044950004500000

El
ev

a
on

(N
AV

D8
8

m
)

Northing (UTM NAD83 m)

Terrace Eleva on (minimum)
1

2

3

4

5

6

7

8

9

10

11

12

13

0

50

100

150

200

250

446500044700004475000448000044850004490000

El
ev

a
on

(N
AV

D8
8

m
)

Northing (UTM NAD83 m)

Terrace Eleva on (minimum)
1

2

3

4

5

6

7

8

9

10

11

12

13

50

Te
rr

ac
e 

#
Te

rr
ac

e 
#

Russ faultRuss fault

Minimum Eleva on

S. D.Polynomial Trend

Linear TrendShivelyShively

ShivelyShively

T-2T-2

T-7T-7

T-6T-6 T-2T-2

T-9T-9
T-8T-8

T-7T-7

T-9T-9
T-8T-8

Minimum Terrace Rela ve Eleva on (from LiDAR) for each Mapped PolygonMinimum Terrace Rela ve Eleva on (from LiDAR) for each Mapped PolygonNorth South

Re
la

ve
 E

le
va

on
 (m

)
Re

la
ve

 E
le

va
on

 (m
)

Terrace Tread Correla on: Eel RiverTerrace Tread Correla on: Eel River

Terrace Tread Mapping: Eel RiverTerrace Tread Mapping: Eel River

Over 3,000 terrace treads are mapped along the main stem Eel River, the South Over 3,000 terrace treads are mapped along the main stem Eel River, the South 
Fork Eel River, tributaries including the Van Duzen River, the East Branch South Fork Eel River, tributaries including the Van Duzen River, the East Branch South 
Fork Eel, and other rivers and creeks that have Quaternary fluvial terraces.Fork Eel, and other rivers and creeks that have Quaternary fluvial terraces.
 
Terraces are numbered with increasing terrace numbers, from young to old. The Terraces are numbered with increasing terrace numbers, from young to old. The 
youngest terrace (T-0) is the floodplain. Not all treads have been numbered yet.youngest terrace (T-0) is the floodplain. Not all treads have been numbered yet.

Treads are also classified based on their rela ve deforma on (1 = not deformed, 2 Treads are also classified based on their rela ve deforma on (1 = not deformed, 2 
= moderately deformed, 3 = highly deformed with abundant overlying alluvial fan = moderately deformed, 3 = highly deformed with abundant overlying alluvial fan 
deposi on). Highly deformed terraces are not included in the plots below. deposi on). Highly deformed terraces are not included in the plots below. 

Inset maps show terraces in the Sco a and Shively reaches (upper right inset) and Inset maps show terraces in the Sco a and Shively reaches (upper right inset) and 
the Redway/Garberville and Benbow reaches (lower le  center inset).the Redway/Garberville and Benbow reaches (lower le  center inset).

Terraces in the central Van Duzen River mapped by Sylvia Nicovich (for their MasTerraces in the central Van Duzen River mapped by Sylvia Nicovich (for their Mas-
ter’s Thesis at Humboldt State University, Dept. of Geology) are plo ed in orange. ter’s Thesis at Humboldt State University, Dept. of Geology) are plo ed in orange. 
These are being remapped (some already have). These are being remapped (some already have). 

Sam Bold mapped river terraces in the lower Van Duzen for their Master’s Thesis at Sam Bold mapped river terraces in the lower Van Duzen for their Master’s Thesis at 
Cal Poly Humboldt, Dept. of Geology. These are being remapped.Cal Poly Humboldt, Dept. of Geology. These are being remapped.

Rohnerville Sco aSco a

ShivelyShively

GarbervilleGarberville

RedwayRedway

BenbowBenbow

French’s CampFrench’s Camp

PiercyPiercy

Ee
l R

ive
r

Van Duzen
 Rive

r

La
ra

be
e C

re
ek

Ee
l R

ive
r

South Fork Eel River
Bu

ll C
re

ek

South Fork Eel River

East Branch S. 
Fork Eel River

Humboldt
Trinity
County

Mendocino
Lake

County

R h
FortunaFortuna

MirandaMiranda
PhillipsvillePhillipsville

Myers FlatMyers Flat
Sou

WeoWeo

LeggeLegge

LaytonvilleLaytonville

>50 ka
>23 ka

Nicovich, 2015

Bold, 2020

Fort SewardFort Seward

Sa
lt R

ive
r

FerndaleFerndale

Yager C
reek

Te
nm

ile
 Cr

ee
k

South Fork Eel River

Ra
les

na
ke

 Cr
ee

k

Future Work:Future Work:
• • Obtain numerical ages for terraces in Shively to help with Obtain numerical ages for terraces in Shively to help with 
late Quaternary slip rate calcula on.late Quaternary slip rate calcula on.
• • Conduct fault trenching inves ga on for the fault in Conduct fault trenching inves ga on for the fault in 
Shively.Shively.

Take Away Points:Take Away Points:
• We map at least 27 Quaternary fluvial terraces along the • We map at least 27 Quaternary fluvial terraces along the 
Eel River.Eel River.
• Our terrace • Our terrace correla on is a work in progress.correla on is a work in progress.
 •  • Challenge: tectonic deforma on confounds ver cal Challenge: tectonic deforma on confounds ver cal 
spacing of terrace treadsspacing of terrace treads

Reaches Used to Stra fy T#Reaches Used to Stra fy T#
Terrace tread numTerrace tread num-
bers (T-#) are ini albers (T-#) are ini al-
ly assigned for terly assigned for ter-
race flights within race flights within 
each reach. each reach. 

There may be reasons There may be reasons 
why terrace flights have why terrace flights have 
different spacing bedifferent spacing be-
tween these reaches. tween these reaches. 
Once all reaches have Once all reaches have 
been interpreted, the been interpreted, the 
next step will be to cornext step will be to cor-
relate terraces and relate terraces and 
apply terrace numbers apply terrace numbers 
basin-wide.basin-wide.
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River Meter ModelRiver Meter Model
A raster that repA raster that rep-
resents the “river resents the “river 
mile” distance from mile” distance from 
the mouth of the the mouth of the 
Eel River, in units of Eel River, in units of 
meters.meters.

Step 1. Use GIS analysis Step 1. Use GIS analysis 
(using rou ng) to calcu(using rou ng) to calcu-
late the distance from late the distance from 
the river mouth along the river mouth along 
the Na onal Hydrothe Na onal Hydro-
graphic Dataset hydrolgraphic Dataset hydrol-
ogy polyline.ogy polyline.
Step 2. Use “Spline” Step 2. Use “Spline” 
tool to interpolate river tool to interpolate river 
meter based on the hymeter based on the hy-
drology route data.drology route data.

Rela ve Eleva on ModelRela ve Eleva on Model
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Rela ve Eleva on repRela ve Eleva on rep-
resents the eleva on resents the eleva on 
of landforms rela ve of landforms rela ve 
to the water surface to the water surface 
eleva on of the eleva on of the 
modern channel.modern channel.

Step 1. Use modern ac ve Step 1. Use modern ac ve 
channel to create a channel to create a 
“baselevel” eleva on “baselevel” eleva on 
model  (BLEM) that exmodel  (BLEM) that ex-
tends the ac ve channel tends the ac ve channel 
eleva on beneath adjaeleva on beneath adja-
cent terraces and hillsides. cent terraces and hillsides. 
This example uses “Spline” This example uses “Spline” 
interpola on.interpola on.
Step 2. Subtract the BLEM Step 2. Subtract the BLEM 
from the modern topografrom the modern topogra-
phy (DEM) to calculate the phy (DEM) to calculate the 
REM.REM.

Sco a Reach
Sco a Reach

Shively ReachShively Reach

Redway/Garberville/BenbowRedway/Garberville/Benbow
ReachesReaches

20 30 40

T3 oldest 5600 17.9 3.2 5.7 1.0 3.0 2.1 1.6
T2 preferred 4300 17.9 4.2 5.7 1.3 3.9 2.7 2.1
T1 youngest 2500 17.9 7.1 5.7 2.3 6.7 4.6 3.6
T4 oldest 6900 24.1 3.5 8.5 1.2 3.6 2.5 1.9
T3 preferred 5600 24.1 4.3 8.5 1.5 4.4 3.0 2.4
T2 youngest 4300 24.1 5.6 8.5 2.0 5.8 4.0 3.1
T17 oldest 38250 81.9 2.1 19.8 0.5 1.5 1.0 0.8
T12 preferred 22400 81.9 3.7 19.8 0.9 2.6 1.8 1.4
T9 youngest 20000 81.9 4.1 19.8 1.0 2.9 2.0 1.5

7. Scarp height measured from 10 meter wide swath pro le.
8. Separa on rate (scarp height divided by terrace age) for the ver cal displacement of terrace tread.
9. Range of fault dips assumed for slip rate calcula on.
10. Slip rate using the separa on rate and the dip angle. Preferred rates in cyan rows with yellow le ers. 

1. Terrace number, Shively region.
2. Terrace number, Hydesville region (Bold et al., 2022).
3. The Hydesville terrace age rela ve to the Shively terrace.
4. Bold terrace age. Ages for Bold T-9, 12 & 17 from Bold, et al. (2022).
5. Terrace rela ve eleva on measured from topographic cross sec on.
6. Incision rate calculated from the age4 and height5.
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T3

T4

T7

Slip rates bracketed by range of possible correla ons between Shively and Hydesville regions.
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Separa on 
Rate8

Slip Rate Es mateSlip Rate Es mate
We present our bracketed slip rates using incision rates we We present our bracketed slip rates using incision rates we 
calculated using data from Bold (2022). Since the ages have calculated using data from Bold (2022). Since the ages have 
large uncertain es, we don’t propagate uncertainty. Using large uncertain es, we don’t propagate uncertainty. Using 
our preferred correla ons and a 30° fault dip, slip rates from our preferred correla ons and a 30° fault dip, slip rates from 
scarps on terraces T-3, 4, & 7 are 2.7, 3.0, and 1.8 mm/year.scarps on terraces T-3, 4, & 7 are 2.7, 3.0, and 1.8 mm/year.

Fault Dip:
~20 degrees

GPR Pro le across Terrace Tread T-1     

Ver cal Exaggera on Removed
Depth based on 1 m/ns

Freqency: 100 MHz
Gain/Filter: Dewow + SEC2 Gain 

A enua on: 1.61 
Start Gain: 0.90 

Maximum Gain: 24

Interpreted:

Uninterpreted:

Approximate Loca on 
of Fault Tip

0
2
4
6

8

De
pt

h 
(m

)

Tim
e (m

s)

0

100

50

150

Tim
e (m

s)

0

100

50

150

North South

0 10 20 30 40 50 60 70 80 90 100 110

0
2
4
6

8

De
pt

h 
(m

)

Distance (m)

80 90 100 80 90 100

Historical Historical 
Flood Flood 

Deposits Deposits 
and and 

Plow ZonePlow Zone

0

2

4

6

8

De
pt

h 
(m

)

Distance (m) Ground Penetra ng radar profile across terrace tread T-1. Ground Penetra ng radar profile across terrace tread T-1. 
Lower panel shows interpreta on of fault dipping to the Lower panel shows interpreta on of fault dipping to the 
north at about 20°. Other GPR profiles support 30° fault north at about 20°. Other GPR profiles support 30° fault 
dip interpreta on.dip interpreta on.

y = 0.0033x + 42.492
R² = 0.1637

y = -0.0008x + 39.103
R² = 0.0284

35

36

37

38

39

40

41

42

43

44

020406080100120140

El
ev

a
on

(m
)

Distance (m)

Profile A (10 m wide)

Projected Offset

A Profile A (10 m wide)A
LiDAR Scarp Profiles

1 m resolu on lidar 10 meter wide swath topographic profile 1 m resolu on lidar 10 meter wide swath topographic profile 
A. The projected offset shown is used to es mate the ver cal A. The projected offset shown is used to es mate the ver cal 
separa on of terrace treads. Using fault dip constrained by separa on of terrace treads. Using fault dip constrained by 
GPR and topographic analyses is used as a contraint for the GPR and topographic analyses is used as a contraint for the 
slip rate es mates.slip rate es mates.

!>

!>

!>

!>

A

B C
D E

F

G

Shively Cre
ek

Eel River
Stratigraphy Photo

T-7

T-6
T-5

T-4

T-3

T-2

T-1

T-2

T-8

T-4

T-3

T-2

T-7

200 0 200100
m

!> Borehole (proposed)
Trench (proposed)
Elevation Profile

Fault Scarp (Base)
Certain
Inferred
GPR Profile
Terrace Riser
Terrace Tread

Elevation
Value

High : 236.879

Low : 26.1546

Humboldt

Mendocino

Scotia

124°W

41°N

40°N

°

Panorama Photo

GPR Pro  

GPR GPR 
Pro lePro le

GPR GPR 
Pro lePro le

T-2 T-3

T-2

AA
!>!!A

GPR P

Fault Mapping: Shively faultFault Mapping: Shively fault

GPR Pro le across Terrace Tread T-1N th

Ground Penetra ng RadarGround Penetra ng Radar

USGS lidar topography as a base map with topographic USGS lidar topography as a base map with topographic 
profiles in orange and proposed trench and borehole profiles in orange and proposed trench and borehole 
sites designated. Terrace treads and GPR profile locasites designated. Terrace treads and GPR profile loca-

ons are labeled. Lower panel shows panorama photo ons are labeled. Lower panel shows panorama photo 
of topographic scarp looking east.of topographic scarp looking east.

Seismic Pro le (B)

Paci c
– Farallon

Plate

Gorda Plate

King
Range

Terrane

? ? ? ?

False Cape
Terrane?

Coastal Terrane

Mendocino
Upli

Cooskie 
fault zone

Honeydew
fault zone

Petrolia
fault zone

Bear River
fault zone

Eel River
Basin

False

Cape
Terrane?

Coastal
Terrane?

Coastal Terrane?
? ? ? ?

Yager
Terrane?

Wildcat Fm Yager

Terrane

?

?
?

?
?

?
?

 Possible
Slab
Gap?

A A’’

-10

0

-20

-26

D
ep

th
(k

m
)

Russ fault zone

?
?

? ??
Oceanic moho

Coast Range
Ophiolite?

Franciscan
Complex
Great Valley
Sequence

–

Overlap Deposits

(Oligocene and younger)

? ?

VIZCAINO
             BLO

CK

?
?

Li le Salmon 
fault zone

Oceanic Mantle

10 20 30 40 50 600

Distance (km)

Table Blu
fault zone

Study Study 
AreaArea

? ? ?

???

King Range / Vizcaino
Block

M
endocino fault ?

M
en

do
cin

o 
fa

ul
t ?

C
O

A
S

T A L BELT THRU
ST

S A

L T C REEK FAULT

1b.

1b.

1a.

2a.

2b.

L IT T LE S A LMON FAU
L T

Z O NE

FRES H
W

A
T

ER
FA

ULT

G uth r ie C reek
False

Cape

Devil’s Gate

Cape Mendocino

NORTH AMERICA

PLATE

7.

6.
6..

C
O

A
S

T
A

L
BEL T

THRU
ST

C OA S T A L BELT
T

H
R

US T

M
U

L E RID
G

E
F

A ULT
Z O

N
E

S O
U

T
H

F
O

R K

FA ULT

S ULPHUR
C

R

E E K T H RUS T

M
ULE RIDGE

FAU
LT

Z O
N

E

PET ROLIA FA ULT
Z O NE

K IN G R A NGE

GROGAN
FAULT

FA LS E C A P E FA
U

L T

5.

4.
3.

ET
AL

P
A

D
R

O
G

C
A

S
C

A
D

IA
M

E
G

A
T

H
R

U
ST

U S
F A ULT

THRUS T
ZONE

R
S

Fic kle
H ill

Ridge

Petrolia

Bu e
Granite

Devil’s Elbow

Red Mountain

Ke enpom

Island Mtn.

HarrisGarberville

Alderpoint

Fort Seward

Bear Bu es

Lassic
Red

Black
Lassic

E ersburg

Panther Gap

Pt. Delgada
Whale Gl.

Phillipsville

Zenia

PINE
BUTTE

FAULT

RED
M

O
U

N
T IA

N
FAULT

Honeydew

Bridgeville

Benbow

Garberv ille S ynform

FA ULT

ZONE

MENDOCINO FAULT

PACIFIC PLATE

Bull Creek

WIL S ON
P O

IN T
T

H
R

US T

G arberville A ntiform

Arcata

Eureka

Lake M
tn.

Cooskie Creek
King Peak

cb

cb

cb

fc

kr

cr

y

y

y

cr

cb
yb

rct

wht

eht

wkt
(srs)

QTw

QTw

QTw

pp

123°
40°

41°

40.5°

125°
124°

124°
40¡

125°

40.5°
123°

MAP LOCATION

CALIFORNIA

M
AD RIVER

FAULT

ZONE

A"

A

B

B’

B"

yb

GARBERVILLE

BEAR    RIVER

ZONE

FAULT A’

1 0 1 2 3 4 5 10 15 MILE
1 0 1 2 3 4 5 10 15 KILOMETER

Seismic Pro les: Lower Eel River Valley (Vadurro, 2006)Seismic Pro les: Lower Eel River Valley (Vadurro, 2006)

Vadurro, G.A., 2006. Amount and rate of deforma on across the Li le Salmon fault and Table Blu  an cline within the onland por on of the Southern Cascadia Subduc on Zone fold and thrust belt, NW California in 
Hemphill-Haley et al. ed., 2006, Friends of the Pleistocene Paci c Cell 2006: Signatures of Quaternary crustal deforma on and landscape evolu on in the Mendocino deforma on zone, NW California, 350 pp.
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Seismic Pro les: Lower Eel River Valley (Vadurro, 2006)Seismic Pro les: Lower Eel River Valley (Vadurro, 2006)

Vadurro, G.A., 2006. Amount and rate of deforma on across the Li le Salmon fault and Table Blu  an cline within the onland por on of the Southern Cascadia Subduc on Zone fold and thrust belt, NW California in 
Hemphill-Haley et al. ed., 2006, Friends of the Pleistocene Paci c Cell 2006: Signatures of Quaternary crustal deforma on and landscape evolu on in the Mendocino deforma on zone, NW California, 350 pp.
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The Mendocino triple junc onThe Mendocino triple junc on

Mendocino triple junc on Map. Fault data from USGS Mendocino triple junc on Map. Fault data from USGS 
Quaternary Ac ve Fault and Fold Database (2019). Quaternary Ac ve Fault and Fold Database (2019). Faults: Faults: 
BRF, Bear River; BSF, Bartle  Springs; BM/BLF, Bald Mountain/Big Lagoon; CSZ, BRF, Bear River; BSF, Bartle  Springs; BM/BLF, Bald Mountain/Big Lagoon; CSZ, 
Cascadia subduc on zone; ER, Eaton Roughs; FeF, Ferndale; FrF, Freshwater; Cascadia subduc on zone; ER, Eaton Roughs; FeF, Ferndale; FrF, Freshwater; 
GkF Garlock; GvF, Garberville; KRF, King Range; LM/GF, Lost Man/Garlock; LSF, GkF Garlock; GvF, Garberville; KRF, King Range; LM/GF, Lost Man/Garlock; LSF, 
Li le Salmon; MCF, Mendocino Canyon; MaF Maacama; MeF Mendocino; Li le Salmon; MCF, Mendocino Canyon; MaF Maacama; MeF Mendocino; 
MRFZ, Mad River; PF, Petrolia; PSGF, Point St. George, RF, Russ in red; TBF, MRFZ, Mad River; PF, Petrolia; PSGF, Point St. George, RF, Russ in red; TBF, 
Table Bluff; TF, Trinidad; YF, Yager. Arrows designate direc on of fault mo on.Table Bluff; TF, Trinidad; YF, Yager. Arrows designate direc on of fault mo on.

A. Geology map showing cross sec on loca ons (modified from McLaughlin et al., 2000) showing major basement rocks in the A. Geology map showing cross sec on loca ons (modified from McLaughlin et al., 2000) showing major basement rocks in the 
region. B. Cross sec on A-A’’ shows an hypothe cal interpreta on of the subsurface. Note the Russ and Shively faults. C. Cross Secregion. B. Cross sec on A-A’’ shows an hypothe cal interpreta on of the subsurface. Note the Russ and Shively faults. C. Cross Sec-

on E-E’ modified from Ogle (1953) shows the stra graphic structural rela ons of the Russ fault. D. Eel River seismic reflec on proon E-E’ modified from Ogle (1953) shows the stra graphic structural rela ons of the Russ fault. D. Eel River seismic reflec on pro-
files Line 1 & 2 show updated stra graphic-structural rela ons of the Eel River Basin (modified from Vadurro et al., 2006) and the files Line 1 & 2 show updated stra graphic-structural rela ons of the Eel River Basin (modified from Vadurro et al., 2006) and the 
Shively fault. E. Updated fault mapping proposed for this proposal. The USGS QFFDB Russ fault is shown in red and updated RF and Shively fault. E. Updated fault mapping proposed for this proposal. The USGS QFFDB Russ fault is shown in red and updated RF and 
SF mapping in black. Schema c cross-sec ons S-S’ show the structural rela ons between these faults with opposing vergence in the SF mapping in black. Schema c cross-sec ons S-S’ show the structural rela ons between these faults with opposing vergence in the 
Shively area. Shively area. 

The Mendocino triple junc on, where the overlapping and 
interfingering southern Cascadia and northern San Andreas 
plate boundaries exist, is a complicated tectonic region 
where oblique convergence and dextral shear interact in in-
teres ng ways. Northwest-striking, southwest-vergent thrust 
faults represent anelas c deforma on related to Cascadia 
convergence and east-stepping Pacific-North America dextral 
shear generates strike-slip faults that either terminate in up-
li ed terranes and east-west striking reverse faults/folds or 
as strike-slip faults that penetrate through and past the Hum-
boldt Bay region.

While the Russ fault is mapped as a north-vergent high angle 
reverse fault, we locate a topographic scarp adjacent to the 
Russ fault formed by a south-vergent reverse fault that off-
sets late Pleistocene to Holocene fluvial terrace treads. We 
hypothesize that this newly discovered fault was accidentally 
mapped as the Russ fault. We use scarp heights and terrace 
age es mates derived from regional incision rates to calcu-
late a late Pleistocene slip rate of 1- to 3-mm/yr.

We map fluvial terrace treads in the en re Eel River Water-
shed to be er understand the stra graphic se ng and to 
provide rela ve age control for the geomorphic surfaces 
offset by this and other recently iden fied faults. This chro-
nostra graphic framework will form the basis for updated 
slip-rate calcula ons made for the scarp-forming fault. We 
use LiDAR-derived slope rasters to delineate fluvial terrace 
treads using maximum slopes up to 4°. We calculate the rela-

ve eleva on for the treads using a rela ve eleva on model 
that represents the modern floodplain. We also prepare a ba-
sin-scale river mile raster so we can plot terrace rela ve ele-
va ons rela ve to the distance of the river mouth. Terraces 
north of the mouth of Van Duzen River display syntectonic 
deforma on in the form of a N20E striking syncline, while 
terrace profiles to the south show increasing rela ve eleva-

ons downstream, sugges ng tectonic upli  in the northern 
Eel basin.
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