
Notes refer to locations (for example, “n8”) numbered approximately from left to right on trench logs.

Figure 5. View to northeast of 
Duffers trench. Log of steep 
northwest wall of trench is in
Figure 6.

Figure 4. View to north-northeast of Teeka 
trench. Log of steep west trench wall (on left) 
is shown in Figure 7. Logs of terraced walls 
on east side of trench are shown in Figure 8.

n1—The near-vertical wall of the partially exposed channel in the southernmost part of the trench 
trends 85°, based on correlative exposures in the east and west walls of the trench.  

n2—Based on exposures in the trench east and west walls, the axis of this erosional channel in the 
footwall of the fault trends N48°E to N50°E, and the southeast margin of the channel trends 
N50°E to N55°E. The trend of the northwest channel margin can not be determined because it is 
not exposed in the eastern wall of the trench because of faulting.

n3—Unit 3c is a distinctive medium-gray, organic-stained sand. On the west wall of the trench, the 
upper surface of unit 3c is continuous with the upper surface of the unit 5 buried soil. The 
increased organic content and color of unit 3c relative to underlying unit 3a is attributed to 
Holocene pedogenesis.  

n4—The base of unit 3c is an erosional surface. The northern margin of this channel trends S65°E 
based on correlative exposures in the east and west walls of the trench.

n5—Neither units 5AB or 6 were identified and mapped on the east wall of the trench. Their 
absence is inferred to represent variations in fault geometry (steep on the west wall, more 
flattening near the surface on the east wall), scarp morphology, and distribution of scarp-
derived slope colluvium.  

n6—This is the largest of several thin (1-3 mm wide) sand-filled dikes that cut unit 1. Sand was 
derived from thin sand laminae within unit 1 and could either be relaed to glacial soft-
sediment deformation or earthquake-induced liquefaction.

n7—The steep erosional contact between units 1a and 3a exposed in both the hanging wall and 
footwall of the fault (west trench wall) is inferred to be the same feature, displaced both 
vertically and horizontally by faulting.  

n8—The land at the trench site was reportedly part of a dairy farm owned and operated by the 
Mesman family for much of the early and mid 20th century (Alan Mesman, oral commun., 
2002). We infer that unit 8 formed when the landowners scraped the boulders and other loose 
debris on the scarp surface into a pile at the base of the scarp, a common land-clearing and 
farming practice.

n9—The fault zone exposed in Teeka trench has both vertical (up to the northeast) and horizontal 
(left-lateral) displacement. Several stratigraphic horizons, such as the top of unit 1, provide 
markers for estimating vertical fault separation. Evidence for left-lateral slip comes primarily 
from tracing the geometry of a prominent glaciomarine-drift channel (see n2 and n12). This 
channel has an oblique trend to the trench wall, but is present in both the hanging wall and 
footwall of the fault.

n10—The shearing in unit 4 extends into unit 3a, however, discrete sheer planes are less distinct in 
this unit because of its sandy lithology.

n11—Unit 4 strata break into angular breccia fragments lined with dense root webs.  Invasion of the 
fault zone by roots has destroyed structural fabric (i.e., slickensides) in the fault zone.

n12— In the fault hanging wall, the northwest margin of this prominent channel deposit trends 
N50°E based on correlative exposures in the east and west walls of the trench. The apparent 
trend of the channel axis is also about N50°E; however, the deepest part of the channel is not 
exposed on the trench west wall due to fault truncation. The trend of the southeast margin of the 
channel can not be determined because the channel is truncated by the fault in the western 
trench wall.

n13—Thin sand laminae in unit 1a are locally extended and folded in this zone, consistent with 
soft-sediment deformation.

n14—The contact between units 1a and unit 1b is gradational, with unit 1b distinguished on the 
basis of its greater sand content. Much of the sand in unit 1b was derived from overlying unit 3 
and introduced into unit 1b by extensive rooting.

n15—This channel is cut into unit 1 and filled by unit 2. It is exposed on the western trench wall but 
notably not on the eastern or northern trench wall. Thus, it represents the eastern part of a 
north- to northeast-trending channel barely intersected in the trench excavation.    
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Figure 1. Map showing part of northwestern Washington and southwest British 
Columbia, including Whidbey Island (WI) and study area (below, fig. 2).

Figure 2. Map showing neotectonic setting of northern Whidbey Island (modified from 
Johnson and others, 2001), with box showing area of ALSM image (right, fig. 3). 
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n1—Thousands of years of root stirring have probably prevented development of a clay-rich B horizon 
within the unit 4 soil.  

n2—Faulting of hanging-wall-collapse colluvium suggests multiple surface faulting events or collapse 
and shearing of colluvium during the same event.

n3—A-horizon remnants (unit 4cA) are buried and sheared beneath hanging wall.

n4—Fault relations in two exposures 1 m apart show that steep oblique-slip faults F2 and F3 are cut by 
reverse fault F1, which is, in turn, cut by near-vertical oblique-slip fault F4.  Such complex 
crosscutting fault relations suggest multiple surface faulting events.

n5—Offset of unit 5 fissure fill by near-vertical faults suggests multiple surface faulting events.

n6—Subhorizontal fissures in hanging wall formed through vertical extension of prominent sand beds in 
unit 1d.

n7—Although mostly obscured by modern rootlets, faint lineations on F5 fault planes dip 10°-19° SE.

n8—It is probable that splays of faults F4 and F5 extend closer to the surface, cutting units 1e, 1eC, and 
1hB, however, the massive character and soil development of these units obscures these structures.

n9—Northeast dip of unlabeled faults is caused by extension of hanging wall.

n10—Because B horizons of units 8aB and 8bB developed on units 1 and 2 during latest 
Pleistocene through late Holocene time, they are the stratigraphic equivalents of unit 4 buried 
soil in the southern part of the trench.

n11—The sense of vertical displacement changes along the length of a few faults from up-to-the-
northwest to down-to-the-northwest.

n12—Strikes of faults in the northern part of the trench are based on identification of the same 
faults on both the northwest and southeast trench walls; strikes were projected about 1 m near 
the base of the trench and about 7 m near the top of the trench.

n13—Elongate clasts in F11 fault zone dip 10°-40° SE.

n14—Small drag fold above fault F13 shows subaqueous thrusting of units 1b, 1c, 1d, and 1e over 
unit 1f, probably during iceberg furrowing.

n15—Although the lower contact of unit 1f truncates units 1b, 1c, 1d, and 1e, the irregularity of the 
contact and the deformation of sand laminae in unit 1b by clasts in unit 1f near the contact 
indicate emplacement of unit 1f by subaqueous deposition rather than faulting.

n16—On southeast wall, fault F14 offsets the lower contact of unit 2b 13 cm down to the south, 
and the lower contact of unit 8aB 12 cm down to the north.
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EXPLANATION  OF SYMBOLS IN TEEKA TRENCH

Symbols

Large roots, pieces of wood, or charcoal fragments

Selected pebbles or cobbles

Sand-rich zones (beds, lenses, dikes) in units 1 and 4

Sample locality showing calibrated radiocarbon ages, rounded
to the nearest 100 yr (ka is 1000 yr BP; dated material is
charcoal or partly burned wood; ages are approximate solar yrs;
superscript is sample number in table), maximum age for
host sediment or reworked host sediment

Contacts
Sharp or distinct

Gradual and/or indistinct

Distinct bedding

Boundaries of stepped wall
on southeast trench wall 

Intra-unit features

1.9 ka39

Faults
Distinct primary fault with arrows  
showing sense of vertical displacement

Distinct secondary fault

Shear plane

Strike (°) of fault

Lateral offset on fault, away from viewer
Lateral offset on fault, toward viewer

106°

SOUTHWEST

NORTHEAST

Mapped by Alan Nelson, Stephen Personius, Harvey Kelvey, 
Rob Witter, Ray Wells, Sam Johnson, and Rich Koehler
August-September 2002

Excavation by Collin McGinness
Access provided by Whidbey Island Naval Air Station, United States Navy

EXPLANATION OF SYMBOLS IN DUFFERS TRENCH

Symbols

Selected pebbles or cobbles

charcoal beds

Sample locality showing calibrated radiocarbon ages, rounded
to the nearest 100 yr (ka is 1000 yr BP; dated material is
charcoal; ages are approximate solar yrs; superscript is
sample number in table), maximum age for host sediment
or reworked host sediment 

Contacts
Sharp or distinct

Gradual and/or indistinct

Distinct marker bed

Distinct bedding

Intra-unit features

Faults
Primary fault with arrows showing 
sense of vertical displacement—faults 
are numbered separately in red (for
example, F3), dashed where fault is
less distinct, dotted where inferred 

Secondary fault, dashed where fault is 
less distinct, dotted where inferred

Strike (°) and dip (°) of fault106°
05N

DUFFERS TRENCH
NORTHWEST WALL

1.9 ka23

EXPLANATION OF UNITS IN TEEKA TRENCH (Figures 7 and 8)

2a
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Unit 9—Organic-rich, massive, poorly sorted mix of sandy clayey silt, organic 
debris, pebbles, cobbles, and boulders (rubble and fill deposited by human 
activity—land-clearing and modification). Early to mid-20th century.

Unit 8—Massive, poorly sorted mix of sand, pebbles, and soil clasts and organic 
debris, filling shallow concave-upward depressions (fill of tree-throw 
craters). Holocene.

Unit 7— Massive, variably organic-rich sandy clayey silt with scattered pebbles.  
(A, B, and BC soil horizons and fills of tree-throw craters).  Latest 
Pleistocene to Holocene.

7cA—Mat of grass roots, mixed with sandy clayey silt; granular soil structure 
(AO soil horizon).

7bB—Sandy clayey silt with scattered pebbles; subangular blocky soil structure 
grades upward to granular structure; pervasive penetration by modern 
roots (Bw soil horizon).

7aBC—Silty to medium sand and sandy clayey silt with scattered pebbles; 
weakly cemented; weak, irregular subanglar blocky soil structure; 
irregular penetration by modern roots (BC soil horizon formed by 
weathering of unit 3).

Unit 6—Massive, fine to coarse sand with scattered pebbles and rare charcoal 
fragments (footwall slope colluvium, derived primarily from unit 3a and 
unit 5AB).  Late Holocene.

Unit 5AB—Organic-rich sandy silt to silty fine sand with well-developed 
granular soil structure; scattered charcoal fragments (AB soil horizon 
developed on unit 3a, buried by unit 6 slope colluvium).  Holocene.

Unit 4—Massive, sheared and (or) brecciated sediment of units 1 and 2.  Within 
fault zone. Latest Pleistocene strata deformed in the latest Pleistocene to 
late(?) Holocene.

4b—Brecciated mix of silty clay and medium to coarse sand; common 
alignment of breccia clasts parallel to fault and shear planes; root casts; 
derived from units 1a, 2a, 2b, and 2c.

4a—Silty clay with prominent shear fabric and brecciation; pervasive root 
casts; derived from unit 1.

 Unit 3— Sheet-like body of massive to horizontal- or low-angle bedded, 
moderately to well sorted, fine to coarse sand with scattered pebbles 
(beach and shoreface deposits, recording postglacial rebound and 
emergence).  Latest Pleistocene, about 14-15 ka.

3c—Organic-stained, plane-bedded to internally massive, well sorted, 
medium to coarse sand; erosional base with very gentle relief 
locally overlain by thin pebble lag; minor orange mottling.

3b—Silty clay clasts derived from unit 1, dispersed in unit 3a.
3a— Massive to horizontal or low-angle bedded, moderately to well 

sorted, fine to coarse sand with scattered pebbles; variable 
cementation; common root casts.

Unit 2—Variably stratified sand, silt, and clay fill of channels cut into unit 
1 (glacial marine drift deposits of submarine channels).  Latest 
Pleistocene, about 15 ka.

2c—Massive, poorly sorted silty clay and sand clasts, variably 
disaggregated; scattered pebbles; uncommon root casts 
(redeposited glacial marine drift, eroded from channel walls).

2b—Thin beds of silty clay; interbedded with unit 2a sand.
2a—Parallel-bedded and crossbedded, well-sorted, medium to coarse 

sand with uncommon scattered pebbles; upper part has 
uncommon root casts (redeposited shoreface sand). 

Unit 1—Generally massive silty clay diamicton with uncommon scattered 
pebbles (glacial marine drift).  Latest Pleistocene, about 15 ka.

1b—Poorly sorted, pebbly sandy silt and clay; pervasive root casts, 
irregular cementation.

1a—Silty clay diamicton with uncommon thin, discontinuous lenses and 
laminations of sandy silt and very fine to fine sand; uncommon 
dropstones and soft-sediment deformation structures; common root 
casts.

+

Figure 6. Map of Duffers trench.

Figure 7. Map of west wall of Teeka trench.

Figure 8. Map of the east, terraced wall of Teeka trench (see fig. 4).
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EXPLANATION OF UNITS IN DUFFERS TRENCH

Unit 8—Massive, pebbly to silty sand and sandy silt (root-stirred AB and B horizons). Latest 
Pleistocene to late Holocene. Partly correlative with unit 4 in footwall.

8dAB—Organic-rich sandy silt; root casts; disturbed and overthickened in places by shallow 
surface disturbances (A and Bw soil horizons). Late Holocene.

8cB—Pebbly silty sand, root-stirred (Bw or Bt horizon with weak subangular blocky 
structure). Late Holocene.

8bB—Silty sand and silty to gravelly sand (Bw or Bt soil horizon or silica-cemented C soil 
horizon developed on upper part of unit 2b). Latest Pleistocene to late Holocene.

8aB—Gravel and silty to sandy gravel (Bw or Bt soil horizon developed on upper part of 
unit 2a). Latest Pleistocene to late Holocene.

Unit 7—Massive pebbly silty sand (root-stirred slope colluvium, buries unit 4 soil; on and 
below base of scarp that was formed by collapsed hanging wall). Late Holocene. 

7bB—Pebbly silty sand (argillic Bt horizon developed on 6a).
7a—Pebbly sand. 

 
Unit 6—Massive pebbly silty clay to silty sand (hanging-wall-collapse colluvium and fill of 

extensional hanging-wall fissures).  Late Holocene.  
6c—Fine to pebbly sand (sediment derived from sandy parts of units 1 and 2 filling small, 

irregular, extensional fissures in hanging wall).
6b—Poorly sorted mix of gravelly sand to silty clay clasts and matrix; upper part is strongly 

cemented (sediment derived from units 1 and 2 filling extensional fissures in hanging 
wall).

6aB—Gravelly silty sand (hanging-wall colluvium derived from unit 2 with well-developed 
Bt soil horizon and (or) silica cementation).

Unit 5BC—Heterogeneous mixture of weakly silica(?) cemented sediment derived from units 1 
and 2; (faulted hanging-wall-collapse colluvium, occurring beneath and southwest of thrust 
tip; has weak, discontinuous B soil horizon structure). Late Holocene.

 
Unit 4—Massive, iron-stained gravel, sand, sandy gravel, and silty sand (soil weakly developed 

on unit 2 and buried by units 5, 6, and 7). Latest Pleistocene to late Holocene.
4d—Root casts filled with sediment of units 1 and 2 (probably predates
 unit 8 soil).
4cA—Massive, dark gray to black, organic-rich sand (root-stirred remnants of    

buried A soil horizons). Within fault zone and deformed by faulting.
4bCB—Upper part of unit 2, characterized by iron staining and root casts filled
 with silt and clay (Cox horizon with discontinuous patches of Bw horizon
 and remnants of bleached A and E horizons).
4aC—Upper part of unit 2, characterized  by faint iron-staining and uncommon root casts 

(Cox soil horizon with irregular zones of weak Bw horizon).

Unit 3—Sheared sediment of units 1 and 2 (deformed by slip on faults F4 and (or) F5).  Latest 
Pleistocene strata deformed in the late(?) Holocene.

3b—Massive silty sand to sandy gravel (derived mostly from unit 2).
3a—Massive silty clay and sandy silt (derived mostly from unit 1).

Unit 2—Stratified to massive pebbles, gravel, sand, and silty sand; unconformably deposited on 
unit 1 (beach and shoreface deposits, recording postglacial rebound and emergence). Latest 
Pleistocene, about 14-15 ka. Soil is latest Pleistocene to late Holocene.

2b—Low-angle to parallel-bedded, fine to gravelly sand.
2a—Low-angle to parallel-bedded pebbly sand and gravel.  

Unit 1—Interbedded silty clay, silt, sand, and pebbly sand; common graded beds, soft-
sediment deformation structures and dropstones (glacial marine drift, mainly deposited 
by turbidity currents). Latest Pleistocene, about 15 ka.

1hB—Clayey silt and silty clay with prismatic soil structure; weak Bt soil horizon 
developed on unit 1.

1gC—Massive upper part of unit 1g, characterized by prominent orange, iron-stained 
mottling and root casts.

1g—Laminated very fine sandy silty clay.
1f—Pebbly silt and clay diamicton (iceberg meltout or subaqueous debris flow deposit).
1eC—Massive upper part of unit 1e, characterized by loss of sedimentary structure, 

prominent orange iron-stained mottling, and root casts.
1e—Laminated silty clay with thin beds of fine to medium sand; scattered dropstones.
1d—Four to five distinct graded beds (medium-granular sand to silty clay), interbedded 

with silty clay; scattered dropstones.
1c—Weakly laminated silty clay with minor silt and fine sand.
1b—Interbedded and laminated silty clay to medium sand with common graded bedding, 

dropstones, and soft-sediment deformation structures.
1a—Interbedded and laminated silty clay to fine sand, with common graded bedding and 

soft-sediment deformation structures.3b

1a

1b
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INTRODUCTION
The Utsalady Point fault is one of several faults that pose potential earthquake hazards 

to the densely populated Puget Lowland of Washington State (Gower and others, 1985; 
Johnson and others, 1994, 1996, 1999, 2001; Brocher and others, 2001; Mosher and 
Johnson, 2001; Blakely and others, 2002). The Utsalady Point fault was first recognized 
by Johnson and others (2001) who considered it part of a broad zone of crustal 
deformation that extends from the eastern Strait of Juan de Fuca across Whidbey Island 
and the Puget Lowland into the Cascade Range (figs. 1, 2). Other structures in this zone 
include the Devils Mountain fault and the Strawberry Point fault.  

In the winters of 2000-2001 and 2001-2002, Airborne Laser Swath Mapping (ALSM) 
surveys were flown over Island County. Funding and support for acquisition of these data 
were provided by NASA, the U.S. Geological Survey, Island County, and the Puget Sound 
Lidar Consortium. ALSM data have proven to be extremely useful in identification of 
tectonic landforms in the Puget Lowland (for example, Harding and Berghoff, 2000).  For 
this investigation, high-resolution “bald-earth” digital elevation models (DEMs) derived 
from the ALSM data led to the discovery of an approximately 1.4-km-long scarp along 
the Utsalady Point fault (fig. 3) west-northwest of Oak Harbor on northern Whidbey 
Island.  

Trenching investigations are the most direct way of interpreting the history of large 
earthquakes on faults (McCalpin, 1998), which are critical in the assessment of regional 
earthquake hazards (for example, Frankel and others, 2002). In the summer of 2002, the 
U.S. Geological Survey excavated two trenches, informally named “Duffers” and 
“Teeka,” across the Utsalady Point fault scarp recognized on the ALSM data (figs. 4, 5). 
Stratigraphic and structural relations in these trenches were mapped (figs. 6-8) on digital 
photo mosaics using paleoseismologic methods similar to those described in McCalpin 
(1998) and Nelson and others (2002).

This report presents primary field and laboratory data for the Duffers and Teeka 
trenches. Trench logs show the distribution of stratigraphic units as well as faults, shears, 
folds, and other features of possible earthquake origin. Adjacent to each log is a summary 
explanation of stratigraphic units, briefly describing lithology, texture, stratification, 
structure, and inferred age and origin. Note that neither the colors nor the numbers used to 
label stratigraphic units indicate direct correlation between the two trenches. Units are 
generally numbered from oldest to youngest, however many units overlap in age. Notes 
outlining important stratigraphic or structural relations are included on the logs. 
Radiocarbon ages and their inferred relationship to stratigraphic units are plotted on the 
trench logs and summarized in the table to the right.  

This report does not attempt to construct an earthquake history for the Utsalady Point 
fault, nor does it attempt to show how surface faulting and folding events in each trench 
may correlate between trenches. These objectives, and how they impact earthquake 
hazard assessments in the Puget Lowland, will be the subject of a future report.   
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Radiocarbon data for samples from the trenches crossing the Utsalady Point fault.

Duffers trench

Field No. Unit  Station (m)1 Radiocarbon Lab-reported age  Calibrated age Sample 13C Description of dated material6
 No.  Laboratory No.2 (14C yr BP at 1σ)3 (cal yr BP at 2σ)4 weight (mg)5 (‰) 

DF-23 7bB 2.49, 3.03 Beta-170979 460±40 550-330 54.8 -23.8 5x8x3 mm fragment
DF-39 7bB 3.78, 3.19 Beta-172552 380±40 510-310 48.2 -26.2 8x6x4 mm fragment
DF-40 7a 0.65, 2.80 Beta-172551 330±40 490-300 40.9 -25.1 13x5x5 mm fragment
        
DF-10 6b 9.41, 3.75 Beta-174108 3150±40 3470-3260 46.6s -25.0 10x5x4 mm fragment
DF-14 6b 9.45, 3.69 Beta-170977 3110±40 3450-3210 125.0 -24.8 4x3x2 mm fragment
DF-16 6aB 7.82, 3.90 Beta-170978 1280±40 1290-1080 80.6 -25.2 Part of 30x100 mm charcoal root
        
DF-21 4bCB 6.65, 3.47 Beta-172554 1330±40 1310-1170 20.6 -24.0 20x40x10 mm fragment
DF-27 4bCB 2.40, 2.82 Beta-170980   310±40 470-290 28.4 -25.6 Four 10x10x10 mm pieces
        
DF-13 4d 9.53, 4.05 Beta-172553 1220±40 1270-1050 71.2 -23.9 6x6x5 mm fragment
DF-18 4d 7.87, 3.41 Beta-174109 3380±40 3720-3470 69.2 -25.8 10x12x8 mm fragment
DF-58 4cA 9.11, 3.51 Beta-170981 2170±40 2330-2040 160.0 -22.2 17x17x2 mm fragment                

Teeka trench

Field No. Unit  Station (m)1 Radiocarbon Lab-reported age  Calibrated age Sample 13C Description of dated material6
 No.  Laboratory No.2 (14C yr BP at 1σ)3 (cal yr BP at 2σ)4 weight (mg)5 (‰) 

T-36 5AB 10.40, 3.00 Beta-170982 160±40 290-0 60.5 -23.9 Charcoal, part of 5x10x10 mm fragment 
T-39 5AB 9.30, 2.85 Beta-172555 1550±40 1530-1340 76.3 -24.9 Charred flaky wood, possibly bark; part of 30x50x1 mm mat
T-45 5AB 9.68, 2.90 Beta-170984 1620±40 1610-1410 38.0 -25.4 Charcoal, part of 40x40x10 mm fragment
T-46 5AB 9.50, 2.90 Beta-170985 400±40 520-310 113.9 -22.9 Charcoal, part of 20x10x5 mm fragment
        
T-40 6 9.17, 2.96 Beta-170983 1540±40 1530-1330 89.4 -25.3 Detrital charcoal, flaky, part of 8x5x1 mm fragment
T-42 6 8.12, 2.90 Beta-172556 350±40 500-310 63.2 -25.2 Detrital charcoal, part of 15x10x5 mm fragment
T-44 6 7.85, 2.80 Beta-172557 2450±40 2720-2350 55.3 -25.6 Detrital charcoal, part of 20x10x5 mm fragment

1Location (horizontal, vertical) on reference grid used to map the northwest wall of each trench.  
2Laboratory: Beta Analytic, Inc., Miami, Florida.
3Quoted error for each AMS (accelerator mass spectrometer) analysis is the larger of counting error or target reproducibility error.  
4Ages in calibrated (approximate solar) years calculated using OxCal (version 3.4, Bronk Ramsey, 1998; probability method) and the INTCAL98 dataset of Stuiver and others (1998). 
Beta Analytic, Inc., states that no additional laboratory variance (error multiplier; for example, Taylor and others, 1996) need be added to ages for calibration.  
Calibrated ages show time intervals of >95% probability distribution at 2σ.  Ages shown on Figures 6 and 7 are midpoints of time intervals rounded to nearest 100 years.
5"s" indicates samples with adhering sediment when submitted; weight is a maximum for organic material in the sample. 
6Unless indicated otherwise, ages are on angular, unabraded fragments of charcoal with distinct wood cellular structure.  In each sample, the largest, most angular, least decayed fragments of charcoal 
were selected to minimize the chance of analyzing carbon much older than the host sediment.  Sediment adhering to fragments was removed with brushes or dental tools in distilled water.  Charcoal 
was picked directly from sediment collected from the trench wall. 
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Figure 3. Airborne Laser Swath Mapping (ALSM) image showing the location of the scarp of the Utsalady Point fault on northern Whidbey Island, Washington. ALSM survey was conducted by Terrapoint LLC under contract to U.S. Geological Survey and NASA. DEM with contours based on ALSM data produced by Susan Rhea, U.S. Geological Survey. Projection is universal transverse Mercator (UTM), zone 10, NAD 83.


