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Fault breaks
Solid line, obvious photogeologic or field evidence of recent movement shown
by scarp lines, trenches, sag ponds, systematically diverted drainages, or
other surface features®; dashed line, less obvious photogeologic or field
evidence of recent movement, but very probably a fault break; dotted line,
position of fault break inferred from subtle or faint topographic features,
vegetation changes or lineaments, or projected under water
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Areas probably underlain by landslide deposits
Enclosed by solid line where limit is well defined; by dashed ]ine where
limit is approximate or uncertain. Arrows show generalized direction

of movement. Hachures indicate prominent landslide scarps. Not all
landslides are shown

Offset stream

Streams with offsets too small to show at scale of map are noted
at locations along fault

Beheaded stream

Inferred former course of offset stream prior to capture (diversion)
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The brief notes along the fault breaks indicate locations where the features

mentioned are especially clear. Visible fault-trace features are not limited to
the locations noted but are present to some degree all along the mapped fault lines.
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Figure 1.--Plan view of the old Pacific Coast Railroad Co. tunnel near Wrights, showing the distribu-
tion of deformation after the 1906 earthquake, and projections of the fault at the old Morrell
Ranch to the tunnel. Modified from Lawson and others (1908, fig. 42). The fault at the
Morrell Ranch, assuming a dip of 60° NE, intersects the tunnel near a reentrant that may repre-
sent as much as 2 feet of left-lateral displacement.

The orientation of the main break was incorrectly drawn in figure 42 of Lawson and others
(1908). That figure shows the main break as trending N. 34° W., making an angle of 82° with
the trend of the tunnel. According to Everett P. Carey, engineer in charge of resurveying
the tunnel after the earthquake (in Lawson and others, 1908, p. 111), the trend of the tunnel
is S. 48°24.5' W., and the strike of the main break was N. 52° W., making an angle of 80° with
the trend of the tunnel.
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Purpose of the map

This strip map is one of a set designed to show the location of historic breaks and other
lineaments and features interpreted to be the result of recent (Holocene) movement within the San
Andreas fault zone. The character and location of these breaks, lineaments, and other fault-related
features are critical to scientists and engineers who study faulting and earthquakes and helpful to
those concerned with land use and development within the fault zone. The lines on the strip map
represent known and inferred displacement of the ground surface by rupture or creep along the San
Andreas fault. These lines are primarily guides for locating fault breaks on the ground and are
not necessarily located with the precision required by every engineering or land utilization need.

The San Andreas fault and fault zomne

The San Andreas fault zone is a major flaw or break in the earth's crust that extends from the
Gulf of California in northern Mexico northwestward through western California and under the Pacific
Ocean off Point Arena in northern California, a distance of more than 600 mi (970 km). Movement
within the fault zone has been distributed along many nearly parallel faults that differ in age and
in amount of total relative displacement. This complex zone of movement--active over a span of mil-
lions of years and marked by displacements measurable in hundreds of miles—-varies in width from a
few hundred feet to several miles. It is termed the San Andreas fault zonme (or rift zonme), as dis-
tinguished from the San Andreas fault, which consists of the traces of the most recent, in many
places historic, movement (Noble, 1926, p. 416-417).

Movement on the San Andreas fault during historic time has been predominantly in the horizontal
plane, with the earth's crust southwest of the fault relatively displaced toward the northwest. This
type of movement is termed right-lateral strike slip, or for brevity, right slip, because to an ob-
server standing on one side of the fault, the land surface on the opposite side is displaced to his
right. The right-slip character of movement on the San Andreas fault is well established by obser-
vations of the surface faulting accompanying numerous earthquakes, by precision surveys of triangula-
tion nets that cross the fault, by geodimeter measurements across the fault, and by linear features--—
both manmade and natural--that are displaced right laterally where they cross the fault. Vertical
movements along the San Andreas fault are also known, but historically these have been small and
localized as compared with right slip.

Location of the fault breaks

Fault breaks, lineaments, and other fault-related features were located by study of 1:12,000-
scale black and white aerial photographs flown on June 20, 1966, 1:12,000-scale color aerial photo-
graphs flown on August 4, 1969, and 1:10,000-scale color and infrared color aerial photographs flown
on May 8, 1973, and transferred by visual inspection to 7.5-minute topographic quadrangle maps
(scale 1:24,000).

Color and infrared color photographs flown at different times of the year were examined to see
if lineaments and subtle linear changes in vegetation could be detected. For the area mapped in the
present study, best results were obtained with color and infrared color photographs flown in late
spring, when the ground was beginning to dry and contrasts in ground moisture content were greatest.

Approximately 80 percent of the 60-mi (97 km) segment of the fault zone was fieldchecked on the
ground. Particular attention was given 32-mi (52 km) section extending northwest from Hazel Dell
Road because this section is heavily forested and little topographic detail can be observed on aerial
photographs. Aerial photographs for each part of the mapped segment were examined at least twice,
once before ground inspection, once after. As time was limited, only about 30 to 40 percent of the
lineaments shown on the map were fieldchecked.

Map users should consider a line on the map not as a precilsely located fault, but as a guide
for field location of fault-break features. Where fault-break features are large enough or distinc-
tive enough to be expressed by topographic contours, the fault break is accurately located to within
100 ft (31 m) laterally. Where expression of fault-break features is subtler, where comparatively
little detail is shown on topographic maps, or where dense vegetation covers the fault zone, the
mapped line may be as much as 200 ft (62 m) from the actual fault break. In areas of featureless
topography, the location of fault breaks may be even less accurate. Consulting geologists, engineers,
and others making use of these strip maps will need to make ground surveys to confirm and refine the
positions of these fault lines in relation to structures and land boundaries.

Field recognition of most recent faulting

The most recent fault breaks can generally be recognized by topographic discordance or by a
contrast in vegetation reflecting varying depth to ground water or soil differences across the fault
trace. The most common fault-break features are scarps, trenches, notches, ridges, offset streams,
sag ponds and other small undrained depressions, and lineaments such as lines of springs or trees

‘ and linear traces observed in soil or bedrock. These features have developed in complex and dif-

ferent ways, but they are all controlled by repeated movements along the fault, or by erosion along
its trace. Horizontal and vertical displacements of a few inches or a few feet accumulate from
successive displacements accompanying earthquakes, from slow tectonic creep between earthquakes, or
from a combination of both. Whether caused by creep or by sudden movement, the displacements pro-
duce scarps and other topographic features that delineaté the fault lines shown on the map. The
brief notes along the fault zone on the map mark especially clear examples of these features; they
are not limited to the locations indicated, but are present to some degree along the entire fault
zone. As the edges of opposing fault blocks slide by one another, topographic irregularities are
juxtaposed to form sags, sag ponds, or low ridges. Notches and trenches along the fault line
commonly reflect increased erosion of the less resistant crushed and broken rock of the fault zone,
or they may be down-dropped slivers lying between parallel breaks in the fault zone.

Breaks along recently active faults are recognized chiefly by geomorphic features that are
short-lived. The preservation of such features is dependent on local climate, topographic positionm,
relief and nature of the underlying bedrock, parameters that vary greatly from place to place. In
the area covered by this strip map, fault-related topographic features are best preserved along
gently sloping ridge tops, notches, saddles, and spurs, sites at which erosion and mass-wasting
processes operate slowly, and in low-lying areas where rates of sediment deposition are relatively
slow. Fault-related features are poorly preserved or unrecognizable on steep slopes where erosion
and mass-wasting processes such as soil creep and landsliding are active. In this area, fault breaks,
lineaments, and other fault-related features are also obscured by dense vegetation cover, particularly
on northeast-facing slopes, where relatively more moisture is retained owing to lower insolation and,
consequently, lower evaporation rates. Retention of ground water on northeast-facing slopes makes
them more prone to mass wasting, and it is on such slopes that massive landslides involving almost
the entire valley sides occur. The absence of identifiable evidence of recent displacement in places
along the fault zone, however, does not necessarily imply inactivity. Fault breaks, lineaments, and
other fault-related features may also be obliterated by works of man; for example, in some parts of
the San Francisco peninsula, evidence of the 1906 break has been completely erased by construction
accompanying urban growth. In rural areas where roads are graded along the natural swales and
trenches of active faults, natural depressions and sag ponds may be modified by man, and it is at
times difficult to prove the true origin of the natural feature. Despite these difficulties, the
abundance of well-preserved ephemeral features such as scarps, sag ponds, lineaments, and other
fault-related features makes it possible to delineate fault breaks within the fault zone and, equally
important, attests to the recency and recurrent nature of faulting within the fault zone.
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Land-use significance of locating recent fault breaks

Areas on or near the most recent breaks along the San Andreas fault should be recognized as
hazardous by builders, planners, engineers, public works agencies, utility companies, homeowners,
landowners, developers, highway departments, school boards, civil defense officials--in short, by
anyone connected with present structures, land use, or planned construction.

Sudden movement along the San Andreas fault in 1857 in southern California and again in 1906 in
the northern California area produced disastrous earthquakes. Horizontal displacement across the
fault in 1906 was as much as 20 ft (6 m), that in 1857 was probably comparable. Measurable tectonic
creep along the San Andreas fault is slowly tearing apart a building that straddles an active break
(Steinbrugge and Zacher, 1960; Tocher, 1960) in the southeastern part of the area covered by this
strip map. Fault creep has dislocated railroad tracks, a culvert, a water tunnel, and buildings
along the Hayward fault zone (Radbruch and others, 1966). Tectonic creep along recent fault breaks
is shown by the deformation of fences and by failures in the surface of paved roads (Brown and
Wallace, 1968). The ground fractures of the San Andreas fault during the 1966 Parkfield-Cholame
earthquake followed almost exactly previously mapped fault breaks (Brown and others, 1967, p. 4).
Studies of the San Andreas fault in the Carrizo Plain area by Wallace (1968) show that during
roughly the past 10,000 to 20,000 years, displacement has occurred over and over again along the same
break of the San Andreas fault that was active in 1857. These observations suggest that the line of
most recent ground breakage is likely to break again during another earthquake along this segment of
the fault.

At the present time, no one can accurately predict when movement on the San Andreas fault will
occur or which fault breaks within the fault zone will move next, but it is certain that some will
move again. Movement will not necessarily be confined to mapped faults and fractures, and indeed,
surface fracturing might develop anywhere within the fault zone, and even on branching or otherwise
related faults beyond the fault zome.

Special features of the fault zone from the central
Santa Cruz Mountains to the northern Gabilan Range

There are considerable differences in the width and style of deformation of the San Andreas
fault zone along its extent. In discussing these differences, the fault zone within the area
covered by this map is described in five sections from north to south.

The first section, within segment A of the strip map, extends from Page Mill Road at the north
to just north of Howell Reservoirs. In this section the fault zone is relatively straight and nar-
row, with straight fault scarps and other lineations trending on the average about N. 44° W. The
width of the zone of faulting does not exceed 0.3 mi (0.5 km). Recent fault breaks are well marked
by fresh scarps, sag ponds, valley-side notches and knobs, and offset stream valleys.

In the 1906 earthquake, fences on both sides of Page Mill Road were displaced at least three
feet (1 m) (Lawson and others, 1908, p. 107) in a right-lateral sense, and large cracks were formed
where the fault crosses the road. Earth dams at both ends of Lake Ranch Reservoir were damaged, and
the outlet pipe from the south end of the reservoir was disconnected ("upper reservoir" of Lawson
and others, 1908, p. 109). For the most part, the fault shown on Map 22 of the Earthquake Investi-
gation Commission by Lawson and others (1908) coincides fairly well with presently mapped fault
features.

The second section of the fault zone extends from just north of Howell Reservoirs (segment A)
southeast to the vicinity of Wrights (segment B). In this section, the fault zone lies within an
area of massive landslides. Fault-related features are obscured within this section, particularly
between Chemeketa Park and Wrights, owing to both active processes of mass wasting and a fairly dense .
cover of vegetation, but the fault zone appears to splay out, being as much as 1 mi (1.6 km) wide in
places. Some of the more notable fault-related features present within this section are the linear
trench and fresh scarps exposed at the upper Howell Reservoir near Lakeside School and the very
straight, steep-sided, fault-controlled valley and knifelike ridge on the southwest side of Alma
College that project southeast across State Highway 17.

The massive landslides within this segment are mainly in mudstone and shale, incoherent rock
types particularly susceptible to processes of mass wasting. The landslides southwest of Lyndon
Canyon, Lexington Reservoir, and Los Gatos Creek are of different ages. Some landslides, like those
to the northwest and southeast of Felton Guard Station, appear old and dissected, and some appear to
be offset by fault strands, as at the creek just northwest of Felton Guard Station and along Briggs
Creek, just to the south and southeast of Howell Reservoirs. In some places, fresh landslides have
formed within the older ones, as marked by the fresh arcuate scarp along the southwest side of the
Howell Reservoirs; other fresh, apparently active landslides of various sizes exist throughout this
section of the fault zone.

Notable evidence of tectonic activity along this section during historic time has been observed
at the lower Howell Reservoir, Alma College, and at Wrights, sites affected by the 1906 earthquake.
According to G. A. Waring (in Lawson and others, 1908, p. 109), who inspected this part of the fault
zone after the 1906 earthquake, "The lower reservoir is slightly cracked and several fissures appear
near it, but the main line of fractures seems to be nearly 0.5 mile west of it, showing in two or
three cultivated fields. The whole ridge west of the reservoirs was severely shaken, however, for
cracks 4 or 5 inches wide opened near Grizzly Rock and several large slides occurred in the neighbor-
hood." There is no evidence of recent fault displacement that far west of the Howell Reservoirs; the
most pronounced geomorphic evidence of active fault breaks is in the vicinity of the reservoirs and
extending for about one mile to the east. Indeed, on Map 22 of the Earthquake Investigation Commis-—
sion (Lawson and others, 1908), the fault line is shown about 0.25 mi (0.4 km) west of the lower
Howell Reservoir, representing perhaps a happy compromise between Waring's description and the more
obvious geomorphic evidence. It is possible that evidence of a more westerly trace of the 1906 break
in this area has been destroyed by erosion, landsliding, or cultivation, or that Waring saw cracks
caused by sliding rather than by faulting.

At Alma College, situated on what was at the time of the 1906 earthquake the estate of Dr. H. L.
Tevis, the bottom of the artificial pond was uplifted above water level. (Lawson and others, 1908,
pl. 139D). A concrete foundation wall at the Tevis residence, completed about 1909, and a series of
steps constructed sometime between 1909 and 1912 (photographs in the archives of the Society of
Jesus, Los Gatos, Calif.) show effects of apparent right-lateral displacement. The concrete wall,
which trends northeast-southwest, has a vertical crack near its base that dies out upward over a
distance of about 6 ft (2 m). The sense of displacement along this crack is right lateral and the
maximum displacement is 0.4 in. (9.5 mm). Four brick steps about 98 ft (30 m) northwest of the crack
in the concrete wall are displaced 0.5, 0.1, 0.5, and 0.2 in. (12.7, 2.5, 12.7, and 5.0 mm) right
laterally. The stairs have been repaired at least once and recracked and displaced in the same direc-
tion. These cracks, if they were caused by fault creep, may represent the northermmost evidence of
post-1906 fault creep recorded on the San Andreas fault. The amount of creep would be very small,
less than 0.008 in. (0.2 mm)/yr, compared with 0.5 in. (12.7 mm)/yr recorded at the Cienega winery
at the south end of segment D (Steinbrugge and Zacher, 1960; Tocher, 1960). These cracks, however,
occur in an area that shows abundant evidence of landsliding. Large parts of terraced gardens and
patios are cut by landslide scarps, and the direction of sliding is toward the very steep, linear
valley that bounds Alma College on the southwest. At this time, the evidence suggestive of creep
must be considered ambiguous. A 1938 concrete-arch culvert beneath Highway 17 just southeast of
Alma College (segment A) has many cracks throughout its length, but they may have formed as a
consequence of settling rather than fault creep. In Chemeketa Park, a residential development at the
south end of Lexington: Reservoir (segment A), paved roads have been cracked and concrete culverts
rotated and broken in recent years, but again, these features can be equally attributed to landsliding
or to fault displacement.

Near Wrights, a Pacific Coast Railroad Co. tunnel that crosses the San Andreas fault zome at a
right angle was offset in the 1906 earthquake. A maximum right-lateral displacement of about 4.5 ft
(1.5 m) was recorded about 400 ft (122 m) from the northeast portal, but movement occurred along a
zone 4,900 ft (1,494 m) wide southeast of that break (Lawson and others, 1908, p. 112). This evidence
indicates that movement on the fault was not necessarily restricted to a single plame of fracture but
took place within a wide zone of deformation. Indeed, evidence from aerial photographs and from
ground inspection indicates that within the southern part of this section and within the next section
to the southeast (section 3), no single, continuous, through-going fault line can be seen; instead,
this section is traversed by a number of en echelon lineaments trending at a low angle to the trend
of the fault zome. This style of deformation first becomes apparent in the ridge about 1.2 mi (2 km)
west of Wrights, where the San Andreas fault zone bends slightly to the east (north end of segment B).

The third section lies within segments B and C and extends from Wrights to the intersection of
Buzzard Lagoon Road and Eureka Canyon Road. The fault zone in the third section is wider than those
to the northwest and southeast, being as much as 1.2 mi (2 km) wide in the vicinity of Soquel Creek.
As observed, there is no evidence for a single major through-going fault; instead, a number of en
echelon scarps and lineations trend at a low angle to the trend of the fault zone. The general trend
of the zome in section 3 is about N. 53° W., the average trend of the fault strands within the zone,
about N. 43° W. Dense forest cover in this area makes it difficult to find and map fault-related
features.
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In the 1906 earthquake, notable fault offsets occurred at the Morrell Ranch and near Burrell
School, ‘near the northwest end of section 3. The Morrell house was torn apart along a northwest-
trending fracture. Movement on this fracture was recorded as left lateral, a motion opposite that
recorded for all other instances of fault offset in the 1906 earthquake. According to H. R. Johmson
(in Lawson and others, 1908, p. 276), "...The fence and road near the house were crost by the fault
and showed an offset which indicated a relative movement of the southwest side towards the south-
east;" while D. S. Jordan (in Lawson and others, 1908, p. 277) observed that in the orchard by the
house, "...The rows of trees are shifted about 6 feet, those on the east side being farther north. "
The photographs shown in plates 64B and 63A of this work indicate left-lateral movement, but a dia-
gram on p. 277 (figure 57) shows the movement as right lateral, an error noted by Reid (1910, p. 35).
Dr. Jordan attributed the displacement at the Morrell Ranch to slumping. An alternative explanation
is that left-lateral movement took place along subsidiary left-lateral en echelon faults formed in a
wide zone of deformation between two right laterally moving rigid blocks. The fault that runs through
the site of the house is alined along a N. 47° W. trend with an alluviated flat, a linear valley, a
sag pond, and a fault crossing the C. T. English School property, for a total length of about 2000 ft
(610 m). In 1973, during construction of the C. T. English School, two trenches dug just west of the
school exposed a fault dipping 60° NE and separating sag pond alluvium and colluvium on the southeast
from sandstone bedrock on the northwest.

When the fault at the Morrell house site is projected to the northwest, it intersects the old
railroad tunnel approximately 1250 ft (380 m) southwest of the main break (assuming that the fault is
vertical) or, about 880 ft (265 m) assuming a fault dipping 60° NE. The second projection intersects
the tunnel very close to a reentrant in the deformed part of the tunnel (fig. 1) that suggests a pos-
sible 2-ft (0.6-m) offset in a sense opposite that of the major tunnel offset, and may therefore repre-
sent a northwestward continuation of the left-lateral fault at the Morrell house site.

The fourth section of the San Andreas fault zone extends from Buzzard Lagoon Road to Chittenden
(segments B and C). The fault zonme in this section is relatively wide, ranging in width from about
0.5 to 1.1 mi (0.8 to 1.8 km), and it is more sinuous than elsewhere. Southeast from the intersec-
tion of Buzzard Lagoon Road and Highland Way, the fault zone trends N. 51° W. for the first 6 mi
(10 km), then swings gently to the west, then to the east, in a shallow "S" curve for the next 1.8 mi
(3 km); for the next 6 mi (10 km), the trend is about N. 45° W.; for the remaining 4 or 5 mi (7 or
8 km) to the vicinity of Anzar Lake, the trend is again roughly N. 51° W

The style of deformation along this section is complicated. Fault scarps and lineaments visible
on aerial photos are commonly curved and appear to splay out and rejoin, outlining lozenge-shaped
blocks within the fault zome. Bedrock on either side of the fault zone along this segment consists
primarily of poorly indurated sandstone, siltstone, and claystonme. The sinuous and complicated
nature of the fault zone in this section may be a result of the fault break being propagated upward
through a considerable thickness of these incoherent sedimentary rocks.

About 1 mi (1.6 km) southeast of Hecker Pass Road (segment C), several large landslides occur in
incoherent sedimentary rocks along the southwest-facing slope just southwest of the fault zome. The
crowns of these landslides are in the fault zone, and this zone of weakness apparently acts as the
uppermost detachment surface of the landslides. Many of these landslides were triggered during the
1906 earthquake (Lawson and others, 1908, p. 110).

Southeast of Mount Madonna Road (segment C), where the San Andreas fault zone crosses the
southwest-facing slope, there are a number of fault-offset stream valleys. The Pajaro River valley
is offset at least 1.5 mi (2.4 km), perhaps as much as 3.5 mi (5.5 km), in a right-lateral semse.

Along section 4 (segments B and C) there is a major discrepancy between the trend and location
of the San Andreas fault zone as interpreted in this study and the fault break formed in the 1906
earthquake as described by G. A. Waring. According to Waring (in Lawson and others, 1908, p. 110),
the trend of the 1906 break was predominantly N. 33° W., crossing Bridge Creek and Aptos Creek
Canyons southeast of Skyland Ridge (segment B). But nowhere along this part of the San Andreas fault
does the trend of the zone approach N. 33° W. and both of the canyons mentioned by Waring lie west
of the zone of recent faulting outlined on the present map, the headwaters of Bridge Creek Canyon
being a full 1.8 mi (3 km) southwest from the nearest aerial photo lineament and 2.5 mi (4 km) from
the center of the fault zone. Moreover, Waring (in Lawson and others, 1908, p. 110) states: '"The
road at Corralitos is said to have been slightly cracked but the fault evidently rums fully 0.5 miles
east of Corralitos.” The town of Corralitos lies a llttle more than 3 mi (5 km) to the southwest of
the San Andreas fault zone as interpreted in this study, and we must infer either that Waring strayed
from the main break, and that the features he describes in this area are produced by landsliding and
ground lurching or that he observed ground breakage along a subsidiary fault. Apparently topographic
base maps of the area immediately southeast of the 30-minute Santa Cruz quadrangle were not available
at the time of the earthquake investigation.

The fifth section of the fault zone (segments C and D) extends from Chittenden to the Cienega
winery, and like the first section is straight and narrow with generally straight fault scarps and
vegetation lineations. The linear nature of the fault zone along this section is probably due to
localization of the zone of failure against the massive granitic rocks of the Gabilan Range.

A roadcut made in 1972 for the realinement of U.S. Highway 101 exposed one of the fault strands
in the fault zone. Gently dipping shales and sandstones on the northeast side of the fault are juxta-
posed vith sheared quartz diorite on the southwest. The two rock types are separated by a vertical,
northwest-trending zone of fault gouge from 1 to 2 ft (0.3 to 0.6 m) wide.

The town of San Juan Bautista, about 1.8 mi (3 km) southeast of U.S. Highway 101, is bounded on
its northeast side by a prominent northeast-facing scarp about 30 ft (10 m) high, on the northeast
side of the Mission. In the town, structural damage from the 1906 earthquake was minor; however, the
lowland area mortheast of the scarp apparently sustained greater damage (Lawson and others, 1908,

p. 38, 279). The difference in earthquake intensity between these contiguous areas most likely was
directly related to their geologic settings, the town being situated on relatively well-drained well-
consolidated sediments separated by the fault from the thick water-saturated(?) poorly consolidated
alluvial deposits of the San Benito River flood plain. Ground breakage along the fault in the 1906
earthquake apparently extended just southeast of San Juan Bautista. Waring (in Lawson and others,
1908, p. 111) reported that "...Crossing at right angles the county road running north and south about
a mile east of San Juan is a band of small cracks 15 feet wide, causing the road to sink 8 inches and
making a marsh of the field beyond. This is believed to be the southernmost point of the recent open-
ing of the fault. No trace of it could be found where it would have crost roads beyond, nor were
other cracks found or reported in this neighborhood." As the southernmmost cracks referred to by
Waring appear to have developed in water-saturated ground, they may have been caused by lurching or
differential compaction rather than actual tectonic rupturing.

About 0.8 mi (1.3 km) northwest from Mission San Juan Bautista, a driveway and parallel fence
were offset 4 to 6 in. (10 to 15 cm) between 1940 and 1967 (Rogers and Nason, 1967; R. E. Wallace,
oral, commun., 1967), an average of 0.1 in. (5 mm) per year. This appears to be the northernmost
locality along the San Andreas fault zome where tectonic creep has been previously documented.

Fault creep has been progressively offsetting and damaging a building and an adjacent concrete-lined
drainage channel at the Cienega winery at the southern end of this section (segment D). The rate

of offset here has averaged about 0.5 in. (12.7 mm) per year (Steinbrugge and Zacher, 1960; Tocher,
1960). If the tenuous evidence of the 0.008 in. (0.2 mm) per year rate of creep at Alma College is
accepted, it would appear that creep in this part of the San Andreas fault decreases from the south-
east to the northwest, becoming negligible northwest of section 2. Whitten and Claire (1960) have
shown, on the basis of retriangulated networks, that tectonic creep on the San Andreas fault zone
near Cholame, about 62 mi (100 km) southeast of the Cienega winery, decreases to about 0. 1 in. (2.5
mm) per year. The fault segment south of Cholame and extending south to Camp Dix (Brown, 1970;
Vedder and Wallace, 1970), like the segment north of Alma, is not creeping. It is along these two
"inactive" segments that the destructive earthquakes of 1857 and 1906 occurred (Brown and Wallace,
1968).
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