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| MAP SHOWING RECENTLY ACTIVE BREAKS ALONG THE SAN ANDREAS FAULT
NP BETWEEN TEJON PASS AND CAJON PASS, SOUTHERN CALIFORNIA

By
Donald C. Ross
1969

SAN FRANCISCO

Other recently active breaks that have not
produced distinctive surficial
features may be present
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PURPOSE OF THIS STRIP MAP

This strip map of the Tejon Pass-Cajon Pass area is the first of a set designed

to show the lines of most recent movements on the San Andreas fault. The
character and location of these lines are important to scientific and engi-
neering studies of faulting and earthquakes and should be helpful to those
concerned with land use and development on or near the fault. The fault
lines mark displacements of the ground surface by rupture or creep along
the San Andreas fault.

THE SAN ANDREAS FAULT AND FAULT ZONE

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 north-
westward through western California, a distance of more than 600
miles. 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 millions of years and marked by displacements measurable
in tens or possibly hundreds of miles—varies in width from a few hun-
dred feet to several miles. It is termed the San Andreas fault zone
(or rift zone), as distinguished from the San Andreas fault, which is
the surface trace of most recent movement (Noble, 1926, p. 416-417).
LOCATION OF FAULT BREAKS

For this map the faults were located by study of 1:12,000-scale aerial

photographs flown on June 21, 1966. Fault traces identified on the
photographs were transferred to the topographic maps by visual in-
spection. Map users should consider these mapped lines as a guide for
locating features in the field that mark fault traces rather than as
precisely located lines of faulting. Where a fault feature is large
enough or distinctive enough to be visible on the topographic map, the
fault-trace location is accurate to within 100 feet laterally. However,
fault features along some segments of the fault, although sharply
defined on the aerial photographs, are too small to be reflected by the
contours of the topographic maps. These fault segments may be less
accurately located; that is, the mapped line may be as much as 200 feet
off the actual fault trace, or even more in areas of featureless topog-
raphy. Consulting geologists, engineers, and others making specific
and direct 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 traces 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 features are scarps, trenches, notches, ridges, offset streams,
sag ponds and other small undrained depressions, and lines of springs
or trees. These features have developed by repeated movements along
the fault or from erosion along the faults. Cumulative horizontal
shifting and vertical displacement of a few inches or a few feet from
successive seismic displacements (associated with earthquakes),
together with slow creep between earthquakes, produce the scarps and
other topographic features that are marked by the fault lines shown
on the map. The brief notes along the fault trace on the map point
out especially clear examples of these features; they are not limited
to the spots indicated, however, but are present to some degree along
the entire length of the mapped fault traces. As opposite fault blocks
slide by one another, some parts may be depressed to become sags or
sag ponds; other segments may bind and buckle to produce low ridges.
Such sags and ridges may also form by the juxtaposition of topo-
graphic irregularities as the result of fault movement. Notches and
trenches along the fault line commonly reflect increased erosion of the
less resistant crushed and broken rock of the fault zone, or down-
dropped slivers lying between parallel breaks in the fault zone.

Fault features are generally short lived. The recognition of them is

limited by the preservation of small geomorphic features whose dura-
tion is largely dependent on climate. These fault features are best
preserved in arid regions, such as the Mojave Desert or the Carrizo
Plain. Fault traces are subject to obliteration by erosion, to conceal-
ment by vegetation, and to modification or destruction by works of
man. But most important, only when fault movement has been rela-
tively recent are fault features as well preserved as those along the
San Andreas fault zone.

It should be pointed out that the absence of identifiable features of
recent displacement along some segments of the fault zone does not
necessarily imply that there have been no recent movements in these
segments or that they are less likely to have future displacements than

those segments where the fault trace is delineated on the map. The
preservation of physiographic features of recent fault displacements
is largely a function of local erosional and depositional processes,
which can vary greatly from place to place. For example, the absence
of continuous fault features in Lone Pine Canyon (long 117°30’) and
Pine Canyon (long 118°30") is probably caused by extensive and frequent
floods in these canyons, rather than by any real interruption in recent
fault activity, relative to adjacent segments that are more protected
from erosion and deposition.
LAND USE SIGNIFICANCE OF LOCATING RECENT FAULT
BREAKS

The recent breaks along the San Andreas fault should be recog-
nized as hazardous by builders, planners, engineers, public works
agencies, utility companies, homeowners, landowners, developers, high-
way departments, school boards, civil defense officials—in short, by
anyone connected with present structures, land utilization, or planned
construction on or near these recent fault breaks.

Sudden movement along the San Andreas fault in 1857 in southern
California, and again in 1906 in the San Francisco area, produced
disastrous earthquakes. In 1906, horizontal displacement across the
fault was as much as 20 feet, and that in 1857 was probably compa-
rable. Measurable creep along the fault in the Hollister area (Tocher,
1960) is slowly tearing apart a building that straddles an active strand
in the fault zone; and creep is dislocating railroad tracks, a culvert, a
water tunnel, and a building along the Hayward fault zone (Radbruch,
Bonilla, and others, 1966). The ground breakage of the San Andreas
fault during the 1966 Parkfield-Cholame earthquake followed, almost
exactly, previously mapped fault traces (Brown and Vedder, 1967).
Studies of the San Andreas fault in the Carrizo Plain area by Wallace
(California Div. Mines and Geology, 1966, p. 96) show that over the
past 10,000 to 20,000 years there has been a strong tendency for major
fault movements accompanying earthquakes to occur again and again
in a very narrow band no more than 100 feet wide. Simply summed
up, this means that the line of most recent ground breakage has a good
chance of breaking again during another major earthquake generated
along that segment of the fault.

At present no one can accurately predict when movement on these faults
will recur—or which segments will move next, but it is certain that
some segments will move again in the future. Movement will not
necessarily be confined to mapped faults and fractures, and, indeed,
surface fracturing could develop anywhere within the fault zone, and
even on branching or otherwise related faults beyond the fault zone.

SPECIAL FEATURES OF THE FAULT TRACE BETWEEN
TEJON PASS AND CAJON PASS

In the Tejon Pass-Cajon Pass area, the preserved traces of most recent
faulting are a series of parallel, somewhat overlapping segments—
generally 200 to 500 feet apart—rather than a single long continuous
fracture. Most of the segments are 2.5 to 5 miles long, but some near
the west end of the strip mapped are as much as 9 miles long or
longer.

Probably the most striking feature along most of the Tejon Pass-Cajon
Pass section of the San Andreas fault is the presence on aerial
photographs of a single well-defined recent fault strand, whereas
geologic maps based on detailed ground studies of the Valyermo and
Pearland areas by Noble (1953, 1954a) and of the area northwest of
Palmdale by Wallace (1949) show a number of subparallel faults
within the San Andreas fault zone. It is important to note that
locally, where more than one fault strand is shown along this strip
map (as at Quail Lake, long 118°45’, and near Mile High Ranch, long
117°45"), each strand is a recognized recently active break of the San
Andreas fault. These areas of multiple fault traces should not be
confused with the much wider San Andreas fault zone, which includes
less recently active faults, not readily visible on the aerial photographs
(see generalized diagram of fault features).

The fault traces shown on this strip map represent lines of movement,

or renewed movement, that occurred during the 1857 earthquake, the
“largest and strongest shock which has occurred in south-central and
southern California since the occupation of this region by white men”
according to Wood (1955, p. 65). This earthquake, judging from sparse
and incomplete records of total offset and total length of ground
breakage, must have been of at least the magnitude of the well-known
1906 earthquake in the San Francisco area.
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EXPLANATION

Fault traces

Solid line, obvious photogeologic evidence of
recent movement shown by scarp lines,
trenches, sag ponds, spring lines, and vege-
tation contrasts!; dashed line, less obvious
photogeologic evidence of recent movement,
but very probably a fault trace

1 The brief notes along the fault traces indicate loca-
tions where the features mentioned are especially
clear. Visible fault trace features are not limited
to the locations noted, but are present, to some de-
gree, all along the mapped fault lines

GENERALIZED DIAGRAM OF FAULT FEATURES

. Sag pond

mEY 0w

Spring
Scarp

. Offset stream
. Contrast in vegetation

Trench or depression
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