PRELIMINARY ESTIMATE OF COSEISMIC DISPLACEMENT OF THE
PENULTIMATE EARTHQUAKE ON THE NORTHERN SAN ANDREASFAULT,
PT. ARENA, CALIFORNIA

John N. Baldwin®, Keith L. Knudsen®, AlethaLed®, Carol S. Prentice”, Ralf Gross®

OWilliam Lettis & Associates, Inc.; 1777 Botelho Drive, Suite 262; Walnut Creek, CA 94593
g925) 256-6070, fax (925) 256-6076; e-mail: baldwin@lettis.com

®Now at California Division of Mines and Geology, 185 Berry Street, Suite 210, San Francisco,
CA, kknudsen@conserv.ca.gov

@West Virginia University; Geology Department; Morgantown, WV 26505; alee@WV U.edu
“United States Geological Survey; 345 Middlefield Road, MS 977; Menlo Park, CA 94025
clorentice@ isdmnl.wr.usgs.gov

®Institute of Geophysics; ETH-Honggerberg, CH-8093; Zurich, Switzerland
ralfgross@aug.ig.erdw.ethz.ch

ABSTRACT

Earthquake-timing data from paleosei smic investigations on the northern San Andreas fault
(SAF) permit the interpretation that an earthquake, perhaps smilar to the 1906 earthquake,
occurred in the mid-1600's; however no information is available on the amount of coseismic dip
during this mid-1600 event. The existing paleosel smic data provide constraints on the timing of
past earthquakes on the northern SAF, but do not necessarily constrain the length of past SAF
ruptures. The question that is difficult to answer using these data is: does the SAF aways
rupture in large-magnitude, 1906-type events or does it also rupture as a sequence of closely
timed, moderate magnitude earthquakes? Slip-per-event data, coupled with earthquake timing
information, is necessary to answer this question. At the Alder Creek trench site near Pt. Arena,
Cdlifornia, we develop preliminary coseismic slip data for the penultimate earthquake on the
northern SAF.

Ground penetrating radar (GPR) studies at Alder Creek suggest right-lateral separation of at
least three northwest-trending lineaments, one of which isright-laterally separated between 7.5 to
10 m aong the fault zone. On the basis of past trench exposures, we interpreted the lineaments
as offset paleochannels. Trenches excavated across one of the lineaments exposed deposits
associated with afluvial cut-and-fill terrace. The trenches (and trench peels) also exposed the
western margin of a paleochannel that is right-laterally offset aminimum of 85+ 0.5mto a
maximum of 9.0 + 0.5 m by the SAF. Radiometric *C data provide a maximum age of 400 +
100 yr BP (AD 1550 + 90 yr) for the offset paleochannel.

Using earthquake timing data from the Scaramella Ranch (1.7 km southeast of Alder Creek
site), that suggests the penultimate earthquake occurred after AD 1640, the offset paleochannel at
Alder Creek likely records coseismic surface displacement from two events. the 1906 and
penultimate earthquakes. About 4.9 m of surface displacement was measured in 1906 by
Matthes, 1.2 km southeast of Alder Creek. The displacement associated with the penultimate
earthquake is the difference between the total offset of the paleochannel (8 to 9.5 m) and the
coseismic surface displacement (4.9 m) observed after the 1906 earthquake. This anaysis
includes at least four assumptions: (1) the penultimate earthquake ruptured the surface at the site;
(2) the paleochannel has been displaced by only two events; (3) the displacement occured along
the main fault zone; and (4) our projections of the strike of fault zone(s) and channel margins are
accurate. The trench data suggest that the 400 + 100 yr old paleochannel was offset about 3.1 to
4.6 m during the penultimate earthquake. The preliminary results of this investigation suggest
that the penultimate earthquake was smilar in magnitude to the 1906 earthquake.



INTRODUCTION

This paper summarizes the findings of a paleoseismic investigation conducted on the North
Coast South (NCS) segment of the San Andreas fault, at Alder Creek near Point Arena,
Cdlifornia (Figure 1). Thesiteislocated about 3 km north of Manchester, and is along the 1906
surface rupture of the San Andreas fault. Paleoseismic information on the coseismic slip-per-
event of large-magnitude pre-historic earthquakes along the NCS of the San Andreas fault
(northern San Andreas fault) are unavailable from previous studies conducted along this part of
the fault. There are no geologic data available to determine whether the San Andreas fault
typically failsin large-magnitude, 1906-type events or as a sequence of smaller magnitude
earthquakes. Limited age data from pal eosei smic investigations on the northern San Andreas
fault near Point Delgada (Goldfinger and Nilsen, 2000, this volume), Point Arena (Prentice,
1989), Fort Ross (Smpson et al., 1996), Olema (Niemi and Hall, 1992), Bolinas Lagoon and
Bodega Harbor (Knudsen et al., 1999), and the Santa Cruz Mountains (Schwartz et al., 1998)
permit the interpretation that an earthquake occurred at these sites in the mid-1600's. The
purpose of this study isto provide preliminary geologic information on the amount of coseismic
slip from the penultimate event at the Alder Creek trench site. Such dip-per-event data is
necessary for assessing the earthquake cycle on the northern San Andreas fault and for reducing
uncertaintiesin probabilistic estimates of earthquake recurrence in the San Francisco Bay area.

HISTORICAL COSEISMIC SURFACE RUPTURE

Near the mouth of Alder Creek, about 1 km northwest of the site, Matthes described the 1906
surface rupture as consisting of two traces that right-laterally displaced a bridge spanning Alder
Creek (Lawson, 1908) (Figure 2). Matthes also noted two fence lines both dextrally offset
about 4.9 m, located 1.2 and 2.3 km southeast of Alder Creek trench site (Lawson, 1908). The
fence line 1.2 km southeast of the site appears to have been offset 4.9 m along a single fault
strand, with little to no vertical offset (Figure 2; plate 32D of Lawson, 1908). Comparatively,
geodetically estimated 1906 slip at Point Arena suggests about 5 to 5.5 m of displacement
(Thatcher et al., 1997).

The only pre-1906 moderate to large magnitude earthquake in the historic record that
possibly occurred on the northern San Andreas fault is a M6.4 1898 earthquake (Toppozada,
1981). Reportedly, Point Arena experienced considerable damage from strong ground shaking
(Eppley, 1966). However, there are no reports of 1898 surface rupture along this part of the
fault, even though Pt. Arenalikely was afairly established fishing and agricultural community.
The 1898 earthquake was assigned to the offshore segment of the northern San Andreas fault
northwest of Pt. Arenaand is believed to have occurred on the North Coast-North segment
(Toppozada, 1981).

METHODOLOGY

Our preliminary geologic characterization of the NCS segment of the San Andreas fault
consisted of five tasks: (1) analysis of stereo-paired aerial photography; (2) interpretation of
ground penetrating radar data; (3) analysis of site stratigraphy and near-surface faulting using
ground penetrating radar; (4) excavation and documentation of one fault-normal trench (T-7),
one channel-normal trench (T-8), and two successive channel-normal trench wall peels (T8-P1
and T8-P2) in aHolocene fluvial terrace; and (5) interpretation and logging of a22-m-long creek
bank exposure located across the main trace of the San Andreas faullt.



NEAR-SURFACE STRATIGRAPHIC RELATIONS

Near-surface stratigraphic relations at Alder Creek were exposed in six previous (Baldwin,
1996) trenches (T-1 to T-6), two recent trenches (T-7 to T-8), and a 22-m-long stream bank
exposure of afluvial terrace (Figure 3), and were inferred from a GPR survey conducted by
Gross et al. (1999). The GPR investigation provided different time and depth slices of the
surveyed Holocene fluvial terrace that were used to interpret the fault geometry in the regions
between the previous trenches, and to identify geophysical lineaments showing apparent right-
lateral horizontal displacement along the fault (Figure 4).

The trenches exposed 2 to 3-m-thick fluvid terrace deposits consisting of numerous
paleochannels inset into bluish-gray fault gouge and westhered serpentinite. Deposits of
massive to thinly laminated, laterally continuous fine-grained sand and silt conformably and
unconformably overlie the coarse paleochannel deposits. We identified at least four distinct
paleochannel deposits that are designated from oldest to youngest, Paleochannel One through
Four. The paleochannel deposits are about 1 to 2 m thick and between 5 and 10 m wide. We
correlate the four paleochannels among the trench and creek bank exposures, and across the fault
zone by (1) cross-cutting stratigraphic relations, (2) degree of sorting, (3) clast size, (4) degree of
weathering, (5) presence or absence of bedding, clay films, and matrix, (6) gravimetric particle
sizeanalysis (Lee, 2000), and (7) *C radiometric analysis of charcoal samples (Tables 1 and 2).
We interpret the *C radiometric ages of the paleochannels as maximum ages, because the
charcoal formed prior to its emplacement within the stratigraphic unit. At locations where more
than one charcoal sample was analyzed per sedimentary unit, we consider the youngest *C age
from the sample suite as a maximum age for the unit. Determining the average ages of the
depositsis complicated by the presence of redwood trees in the drainage basin, and charcoal
reworked by fluvial processes.

Paleochanngl One

The oldest paleochannel documented at the site (Paleochannel One) consists of bedded and
moderately sorted fine to coarse gravel with distinct manganese staining and moderately
developed clay films along the base of pebbles and cobbles. Typically, the gravel is dark brown
and clast supported, with little to no sandy matrix. Paleochannel One is exposed in the creek
bank and unconformably overlies bedrock. A single detrital charcoa sample collected and
analyzed from this unit yielded a dendrochronologically calibrated age of 3045 + 155 yr BP
(Table 1).

Paleochannd Two

Paleochannel Two is inset into Paleochannel One in the creek bank exposure and is
characterized by moderately bedded, clast-supported fine gravel to cobbles, moderate sorting,
clast imbrication, manganese staining, and moderately developed clay films along the base of the
gravels. Paleochannel Two also is present in trenches T-2, T-3, T-7 and T-8 (Figures 5 and 6).
Nine detrital charcoa samples were collected and analyzed from the 1999 and earlier trenches, as
well as from the creek bank exposure (Tables 1 and 2). On the basis of a sample (22BS-54)
analyzed from trench T-2, the estimated calibrated age of Paleochannel Two is 2080 + 130 yr
BP (Table 2; Baldwin, 1996). Samples collected from trench T-7 and the creek bank exposure
yielded calibrated ages from about 2100 to 2600 yr BP (Table 1). We use the younger age
yielded by sample 22BS-54 collected from the earlier study at the site to estimate the maximum
age of Paleochannel Two deposits (Table 2; Baldwin, 1996).



Paleochannd Three

The third paleochannel (Paleochannel Three) is reddish-brown, well bedded, planar laminated
to cross-bedded, medium to coarse-grained sand and fine gravel and is inset into Paleochannel
Two (Figure 6). Paleochannel Threeis best exposed in trench T-2 and the peels of trench T-8 as
adistinct reddish-brown planar and cross-bedded sand that is unconformably overlain by the
youngest paleochannel (Paleochannel Four; see below) at the site. Paleochannel Three has an
estimated calibrated age of 1115 + 145 yr BP based on radiocarbon analysis of a detrital
charcoal sample (P1-RC2-E) collected from peel T8-P1 (Table 1). Thisage is consistent with
the previoudly calibrated age of 1160 + 100 yielded by charcoal samples collected from this unit
intrenches T-1 and T-2 (Table 2; Baldwin, 1996).

Paleochannegl Four

The youngest paleochannel (Paleochannel Four) isinset into Paleochannel Three based on
exposures from trenches T-2 and T-8 (Figure 6). It is differentiated from other paleochannels
by the presence of cobbles and boulders within a clayey sand matrix, poor sorting, poorly
developed clay films beneath clasts, and the absence of bedding. A total of 28 detrital charcoal
samples were collected and analyzed from Paleochannel Four in trenches T-1 and T-2 (Baldwin,
1996), and trenches T-7 and T-8. At least one sample collected and analyzed from each of the
exposures in trenches T-2 and T-7 suggest that the calibrated age of Paleochannel Four is about
420 + 100 yr BP (Tables 1 and 2). Two charcoal samples (1CS-17C and 5CS-40) collected
from trench T-1 yielded a similar calibrated age of 410 = 90 yrs BP for Paleochannel Four
deposits. In addition, a sample collected from the creek bank exposure yielded a nearly identical
calibrated age of 400 + 100 yrs. BP for deposits correlated with Paleochannel Four; therefore
based on the *C radiometric data from the trenches and creek bank, we estimate the age of
Paleochannel Four at about 400 £ 100 yrs. BP (AD 1550 + 90 yr).

Six samples collected and analyzed from the inferred Paleochannel Four deposits exposed in
trench T-8 and peel T8-P1 suggest that the maximum calibrated age of Paleochannel Four west
of the fault is595 + 55 yr BP (Table 1). However, based on the similarity of stratigraphic
relations, texture, sorting and clay film development, and grain size distribution of the
Paleochannel Four deposits west and east of the fault zone (Lee, 2000), we interpret this older
age as a product of reworked charcoal. For instance, exposuresin trench T-2 and peels T8-P1
and T8-P2 (Figure 7) al show Paleochannel Four inset into reddish-brown planar bedded sand
and gravel of Paleochannel Three, aswell as Paleochanndl Two. In addition, gravimetric particle
size analysis of the material interpreted as Paleochannel Four deposits from trench T-7 and T8-
P2 show nearly identical grain size distribution and sorting of clasts (Lee, 2000). We, therefore,
are confident that trench T-8 exposes Paleochannel Four deposits unconformably overlying
dightly older paleochannel material.

Paleochannel Four is overlain by overbank deposits of bioturbated massive silt and fine-
grained sand, with afew thin laminations of fine-grained sand. We collected atotal of seven
detrital charcoa samplesfrom this deposit in trenches T-1 and T-2 (Baldwin, 1996) and trenches
T-7 and T-8. Our estimate of the age of this unit is based on the youngest calibrated age of
these seven detrital charcoal samples. The maximum calibrated age for this deposit is 400 + 90
yr BP based on a sample (16BS-20) collected and analyzed from trench T-2 (Table 2). We
consider the older radiocarbon ages yielded by the six other charcoa samples to indicate
reworking since they are inconsistent with the maximum age of Paleochannel Four. Overlying
the overbank depositsis a 0.5- to 0.75-m-thick historical deposit of silty sand. This deposit
contains historical artifacts (i.e., bottles, broken glass, square nails, pottery chips and rusted iron)
and isintensely modified from tilling and bioturbation.



NEAR-SURFACE STRUCTURAL RELATIONS

The locations of the active traces of the San Andreas fault at the site are constrained based on
geomorphic expression of surface faulting to the south, and exposures of faulting in trenches T-
1, T-2, T-3, T-5, T-7 and T-8 and the creek bank, and GPR data (Figures 2 to 4). On the basis of
trench exposures and GPR data, the main fault zoneis 1 to 3 m wide. The main fault zone
ranges in strike from N30°W to N38°W in trenches T-1, T-2, and T-3. Intrench T-2, the main
fault zone is exposed as a well-defined northeast-vergent flower structure that merges at depth
with anear vertical fault trace striking N35°W.

A second trace, which likely is associated with the secondary western trace of Brown and
Wolfe (1972), was exposed at the south end of trench T-5 (Figure 3). This near vertical fault
strikes N28°W to N30°W and truncates Quaternary marine terrace sand and Holocene alluvium
and colluvium in T-5 (Baldwin, 1996). A northwestward projection of this western fault trace
should intersect trench T-3. However, thisfault was not present in trench T-3, suggesting that
either the fault: (1) steps to the west south of trench T-3, (2) dies out between trenches T-3 and
T-5, or (3) steps right to the main fault zone exposed in trenches T-1, T-2 and T-3 and trenches
T-7 and T-8 (Figure 3). The GPR survey, limited in area, does not provide further information
on the lateral extent of the western secondary fault trace (Figure 4).

Trench T-7 exposed a 0.5-m-wide, near vertical main fault zone consisting of several traces
that juxtapose Paleochannel Two against younger overbank fine deposits (Figure 5). The fault
zone strikes N25°W and dips 80° to 85°SW, and is delineated by thin clay seams within
bedrock, truncated stratigraphic units, and rotated clasts. The eastern part of the fault zone
(Figure 5, station 6.0 m) includes a N11°W striking, southwest dipping bedrock fault that
extends upward to within 0.5 m of the ground surface. Thereisabout 0.2 to 0.3 m of apparent
vertical offset of the base of the overbank deposits across the faullt.

Trench T-8 was excavated oblique to the main fault zone identified in trench T-2 and T-7 and
normal to the southernmost geophysical lineament (inferred Paleochannel Four) interpreted from
a2.07-m-deep time slice (Figures 3 and 4). The northeastern end of trench T-8 intersected the
eastern end of trench T-3. The location of the fault zone in trench T-8 is based solely on
bedrock faulting relations, poorly expressed vertically rotated clasts and offset overbank fine
deposits. Two 1-m-wide peels (T8-P1 and T8-P2) of the eastern wall of trench T-8 exposed
Paleochannel Four unconformably overlying Paleochannels Three and Two (Figure 7). T8-P1
and T8-P2 also exposed afault (Fault A) that strikes N85°W and dips 35°SE. In T8-P1, Fault A
truncates Paleochannel Three south of the western channel margin of Paleochannel Four. In T8-
P2, Fault A truncates Paleochannel Two and Three, and juxtaposes Paleochannel Four against
Paleochannel Three with an apparent south-side up vertical component of displacement (Figure
7). Fault A was not observed in trench T-8; however, its lateral extent isunclear. Without
additional trench exposures to confirm the extent of this fault, we conservatively assume that
Fault A merges with the main fault zone directly east of peel T8-P2 (Figure 3). Thisisthe
smplest interpretation given the existing stratigraphic and structural data.

DISPLACEMENT MODEL

The trenches at Alder Creek exposed geologic relations that we interpret as evidence of
repeated coseismic surface rupture, and which we use to estimate the amount of coseismic
surface rupture associated with the penultimate earthquake. Based on event timing data collected
1.7 km southeast of the site at Scaramella Ranch, the penultimate earthquake is estimated to have
occurred after AD 1640 (Prentice, 1989). The timing of this earthquake is close to the age of
Paleochannel Four. About 4.9 m of right-lateral coseismic surface displacement occurred 1.2
km southeast of the site (Figure 2) during the 1906 earthquake. We estimate the displacement



of the penultimate earthquake by subtracting the amount of 1906 slip from the total offset of
Paleochannel Four. This displacement model is based on at |east four assumptions: (1) the
penultimate earthquake ruptured the site after AD 1640; (2) only two events (1906 and
penultimate earthquakes) displace Paleochannel Four; (3) the displacement occurred along only
the main eastern fault zone; and (4) our projections of the fault zone and channel margin are
correct.

To estimate the amount of offset of Paleochannel Four, we use the stratigraphic and fault
relations exposed in trenches T-2, T-3, T-7 and T-8, and peels T8-P1 and T8-P2. Based on the
trend of the western margin of Paleochannel Four (the inflection of the channel basal contact
between its channel margin and thalweg), we reconstruct the pre-faulting configuration of
Paleochannel Four. We use a best-fit graphic representation of Paleochannel Four and project
the western margin of the paleochannel to each side of the fault zone. We also estimate the
along-strike irregularity of the paleochannel margin as determined from several data points
collected between trenches.

Piercing Point East of Fault Zone

The western margin of Paleochannel Four is particularly well expressed east of the fault zone
intrenches T-2 and T-7 (Figure 5). Trench T-7 exposed unfaulted Paleochannel Four deposits
east of the fault zone, as well as faulted Paleochannel Two deposits within the main fault zone.
On the basis of four measurements taken along channel margin inflections, or where the channel
margin terminates against bedrock or overbank fine deposits, Paleochannel Four trends between
N48°W and N52°W across trench T-7, for an average trend of NS5S0°W. These measurements
are consistent with the trend of the paleochannel margin recorded in trench T-2 (N48°W) and in
the creek bank exposure (upon a N50°W projection).

The projection of the western margin of Paleochannel Four into the fault zone is well
constrained east of the fault and forms an angle of intersection with the fault of about 20 to 25
degrees (Figure 8). On the basis of the fault zone and channel margin orientations derived from
trench T-2 exposures, the western margin of Paleochannel Four must intersect the main fault
zone less than 1 m northwest of trench T-2 (Figure 8). These relations suggest that the location
of the piercing point east of the fault zone is constrained to within + 0.5 m.

Piercing Point West of Fault Zone

We located trench T-8 oblique to the fault zone exposed in trenches T-2 and T-3 in order to
assess the results of the ground penetrating radar survey that show a geophysical lineament
right-laterally separated across the fault zone. The north-central part of trench T-8 exposed
coarse gravel deposits of Paleochannel Four unconformably overlying deposits of Paleochannels
Three and Two (Figure 6). The southern part of the trench exposed bedded sand and gravel of
Paleochannel Three unconformably overlain by overbank fine deposits. Thus, trench T-8
exposes the matching and offset western margin of Paleochannel Four west of the fault zone.
Although the stratigraphic and faulting relations are complex in trench T-8, the inflection of the
western margin of Paleochannel Four is expressed in the coarse gravel exposed in the northeast
wall (Figure 6; near station 10.5 m). The paleochannel trends N63°W to N68°W across trench
T-8, or dightly more westerly than observed east of the fault zone.

We excavated two successive 1-m-wide peels (T8-P1 and T8-P2) into the east wall of trench
T-8 to better document the trend of the western margin of Paleochannel Four as it approaches
the west side of the main fault zone. Peels T8-P1 and T8-P2 exposed Paleochannel Four
deposits inset into Paleochannels Three and Two, similar to the stratigraphic relations observed
intrench T-8. Thetrench-wall peels also exposed a west-striking, south-dipping fault (Fault A)
that displaces Paleochannel Four in peel T8-P2 (Figure 7). In peel T8-P1, Paleochannel Four is
unfaulted and Fault A is located directly southeast of Paleochannel Four. The simplest

6



interpretation is that Fault A may be part of a loca northwest-vergent flower structure that
merges with the main eastern fault trace directly east of trench T-8. Therefore, we choose a
piercing line represented by the western margin of Paleochannel Four as exposed in the western
and eastern trench walls of trench T-8, as well as the exposure of peel T8-P1 (where
Paleochannel Four is unfaulted by Fault A) to estimate the cumulative right-lateral displacement
of Paleochannel Four. These relations suggest that Paleochannel Four intersects the fault zone
between T8-P1 and T8-P2, and that the piercing point west of the fault zone is constrained to
within + 0.5 m between these two peels. Under this scenario, the western margin of
Paleochannel Four bends southeast between trench T-8 and peel T8-P1 as exposed in the trench
walls, and the piercing point is located between peel T8-P1 and T8-P2 (Figure 8).

Cumul ative Cosaismic Displacement of Paleochannd Four

Using these channel-margin and fault-location constraints, we estimate that Paleochannel
Four has accumulated a minimum of 8.5 + 0.5 m and a maximum of 9.0 £ 0.5 m of dextral
separation (Figure 8). The cumulative offset is a maximum since the exact pre-faulting channel
morphology across the fault zone is unknown. Thus, the difference between the cumulative
displacement of Paleochannel Four and the observed 1906 coseismic surface displacement of
4.9 myieldsa coseismic surface displacement between 3.1 and 4.6 m for the penultimate
earthquake.

CONCLUSIONS

Trenches T-1to T-3, T-7, and T-8 excavated at Alder Creek delineate a northwest-striking 1-
to-3-m-wide fault zone, and peels of trench T-8 expose a nearly west-striking, south-dipping
secondary fault (Fault A) that merges in some unknown geometry with the main eastern fault
zone. Near-surface stratigraphic and faulting relations exposed in the trenches suggest that a
300 to 500-yr-old fluvial deposit (Paleochannel Four) is offset dextrally aminimum of 8.5+ 0.5
m and a maximum of 9.0 £ 0.5 m. Using the radiocarbon age of charcoa collected from
Paleochannel Four deposits, coupled with event-timing data from Scaramella Ranch for the
penultimate earthquake, we estimate that Paleochannel Four has been right-laterally offset by
only the 1906 earthquake and an earlier post AD 1640 event. Therefore, the difference between
the documented 1906 surface slip (4.9 m) 1.2 km southeast of the site and the cumulative offset
of Paleochannel Four (8 to 9.5 m) yields a coseismic surface displacement of 3.1 to 4.6 m for
the penultimate earthquake. This suggests that the penultimate earthquake was similar in
magnitude to the 1906 earthquake, or perhaps dightly smaller in magnitude.

We stress that this paleoseismic investigation is preliminary and requires additional studiesto
refine the right-lateral displacement of the western margin of Paleochannel Four. Specifically, a
better understanding of Fault A in peels T8-P1 and T8-P2 is necessary to better evaluate the
effect thisfault has on the cumulative right-lateral displacement of Paleochannel Four. Itisaso
important to evaluate the width and geometry of the main eastern fault zone between trenches T-2
and T-8 to evaluate our assumptions of the strike of the main fault zone as it intersects the
western margin of Paleochannel Four west of the fault zone. Ladly, the northernmost
geophysical lineament (Lineament one) that shows about 5 m of right-lateral separation should
be investigated to determine if the apparent offset is related entirely to the 1906 surface rupture
(Figure 4).
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Figure 1.

Figure 2. Site and fault location map showing eastern and western fault traces and
location of measured coseismic surface offset from the 1906 earthquake
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