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Synopsis |The north-and northwest-striking, right-lateral reverse Nehalem
Bank fault offsets Miocene through Holocene sediment that
underlies the continental shelf in the forearc of the Cascadia
subduction zone [781]. The fault may form the boundary between
Eocene basalts of the Siletzia terrane to the east and Miocene and
younger accretionary wedge sediment to the west. Offsets of
Holocene sediment on the continental shelf and sea floor offsets
of 10-20 m that probably post-date the late Pleistocene sea-level
lowstand suggest most recent movement in the latest Quaternary.
However, as with other folds and faults located in the Cascadia
forearc, it is unknown if coseismic displacements on this fault are
always related to great megathrust earthquakes on the subduction
zone, or whether some independent displacements are related to
smaller earthquakes in the overriding North American Plate.

Name |The fault zone was originally mapped by Goldfinger and others



comments

(1992 #446; 1992 #464) and named the Nehalem Bank fault by
Goldfinger (1994 #3972). Goldfinger (1994 #3972) correlates this
fault with offshore faults "F" and "C" in cross sections of Niem
and others (1990 #4149) and Niem and others (1992 #4148),
respectively. Geomatrix Consultants, Inc, (1995 #3593) used
Nehalem Bank fault and Fault "I" interchangeably. The Nehalem
Bank fault may also correlate with the Happy Camp fault [882]
onshore near Netarts Bay (Goldfinger, 1994 #3972; McNeill and
others, 1998 #4089), but herein we retain these names as separate
faults until better data establishing this correlation is available.

Fault ID: The fault is included in fault number 21 of Pezzopane
(1993 #3544) and is fault number 9 of Geomatrix Consultants,
Inc, (1995 #3593).

County(s) and
State(s)

CLATSOP COUNTY, OREGON (offshore)
TILLAMOOK COUNTY, OREGON (offshore)

Physiographic
province(s)

PACIFIC BORDER (offshore)

Reliability of
location

Poor
Compiled at 1:500,000 scale.

Comments: The fault trace is from 1:500,000-scale mapping of
Goldfinger and others (1992 #464).

Geologic setting

The north-and northwest-striking, right-lateral reverse Nehalem
Bank fault offsets Miocene through Holocene sediment that
underlies the continental shelf in the forearc of the Cascadia
subduction zone [781] (Goldfinger and others, 1992 #464;
Goldfinger, 1994 #3972; McNeill and others, 1998 #4089). Niem
and others (1992 #4148) interpret a major fault in the same
location as the Nehalem Bank fault as the boundary between
Eocene basalts of the Siletzia terrane to the east and Miocene and
younger accretionary wedge sediment to the west. As with other
folds and faults located in the Cascadia forearc, it is unknown if
coseismic displacements on this fault are always related to great
megathrust earthquakes on the subduction zone, or whether some
independent displacements are related to smaller earthquakes in
the overriding North American Plate (Goldfinger and others, 1992
#446; Goldfinger, 1994 #3972; Goldfinger and others, 1997
#4090; McNeill and others, 1998 #4089).

Length (km)

101 km.




Average strike

NI15°W

Sense of
movement

Right lateral, Reverse

Comments: Sense of displacement on the Nehalem Bank fault is
inferred as right-lateral strike slip along the north-striking section,
and steeply northeast-dipping reverse displacement on the
northwest-striking (Goldfinger, 1994 #3972; McNeill and others,
1998 #4089).

Dip Direction

V:; NE

Paleoseismology
studies

Geomorphic
expression

The Nehalem Bank fault is mapped as multiple fault strands and
anticlinal axes in Miocene through Holocene sediment on the
continental shelf (Niem and others, 1990 #4149; Goldfinger and
others, 1992 #464; Goldfinger, 1994 #3972; McNeill and others,
1998 #4089). Vertical offsets or 10-20 m of the sea floor are
apparent in sidescan and seismic records (Goldfinger, 1994
#3972; McNeill and others, 1998 #4089).

Age of faulted
surficial
deposits

The Nehalem Bank fault offsets Miocene through Holocene
sediment on the continental shelf (Niem and others, 1990 #4149;
Goldfinger, 1994 #3972; McNeill and others, 1998 #4089), and is
marked by sea floor offsets of 10-20 m that probably post-date the
late Pleistocene sea-level lowstand (Goldfinger, 1994 #3972;
McNeill and others, 1998 #4089).

Historic
earthquake

Most recent
prehistoric
deformation

latest Quaternary (<15 ka)

Comments: Offsets of Holocene sediment on the continental shelf
(Niem and others, 1990 #4149; Goldfinger, 1994 #3972; McNeill
and others, 1998 #4089), and sea floor offsets that probably post-
date the late Pleistocene sea-level lowstand (Goldfinger, 1994
#3972; McNeill and others, 1998 #4089) suggest most recent
movement in the latest Quaternary. The fault is mapped as active
in the Holocene or late Pleistocene by Goldfinger and others
(1992 #464), Pezzopane (1993 #3544), Geomatrix Consultants,
Inc, (1995 #3593), and Madin and Mabey (1996 #3575).

Recurrence




interval

Slip-rate
category

Between 1.0 and 5.0 mm/yr

Comments: No data on slip rates have been collected, but
Geomatrix Consultants, Inc, (1995 #3593) and Wong and others
(1999 #4073; 2000 #5137) used estimated slip rates of 0.5-5.0
mm/yr in their analyses of earthquake hazards associated with the
Nehalem Bank fault.

Date and
Compiler(s)

2002
Stephen F. Personius, U.S. Geological Survey
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