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Abstract.
The spatio-temporal
variation
of
seismicity
prior to the 1971 San Fernando, California,
earthquake is studied for the area within
35 km of the epicenter.
During the period from
1932 to 1961, the seismicity
in this area was
relatively
low and random. A remarkable NE-SW
trending alignment of activity
occurred during
the period from 1961 to 1964, the period corresponding to the inferred
onset of the Palmdale
uplift.
During the period from 1965 to 1968, the
seismicity
around the epicentral
area became
extremely low; no event was located within 13 km
from the epicenter.
During the period from 1969
to the occurrence of the San Fernando earthquake,
activity
around the epicentral
area increased.
This activity
may be considered to be foreshock
activity
in a broad sense.
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from 1961 to 1964

complete absence

of activity
within 13 km from the epicenter
during the period from 1965 to 1968 (Period III);
(4) a resumption of activity
around the epicenter
during the period from 1969 to the occurrence
of
the San Fernando earthquake (Period IV).
Although the detection
capability
of the network
and the accuracy of the event location
are not
uniform during the entire
period shown in
Figure 1, this pattern is probably real,
at least
qualitatively.
The spatial
distributions
of the
events during the respective
periods are shown in
Figure 2. During Period I, the events are more
or less randomly distributed.
A notable NE-SW
trending
alignment
of events is seen during
Period II.
This alignment
is noted by Whitcomb
et al.
(1973a) and is called
the Palmdale-Point
Dume

The spatio-temporal
variation
of seismicity
before major earthquakes has been studied by

Kanamori

line.

This

line

coincides

with

the

western

largest events in Southern California.
It
occurred within the seismographic network of the

edge of the fault
plane of the San Fernando
earthquake.
Brady (1976) interpreted
the central
part of this activity
as "the primary inclusion
zone of the impending failure".
During Period
III,
the epicentral
area became completely
quiet.
This low activity
was also noted earlier
by
Brady who related it with "the area surrounding
the primary inclusion zone".
During Period IV,
increase of activity
near the epicenter
of the
San Fernando earthquake
is seen.
This activity

California Institute

may be considered to be foreshock activity

many investigators,
Magi (1969),

amongothers Inouye (1965),

Kelleher

and Savino (1975),

Wesson

and Ellsworth (1973), McNally (1976), Sekiya
(1976, 1977), Eng.
dahl and Kisslin.ger (1977) and
Ohtake

(1976).

This paper presents such a study for the 1971

San Fernando earthquake (ML=6.4), one of the

accurate

seismicity

its occurrence.
investigated

of Technologyand reasonably
data are available

prior

to

In a recent paper, Brady (1976)

the seismicity

pattern

prior

to the

1971 San Fernando earthquake to test his
inclusion
theory of earthquakes.
The present
paper includes the seismicity
data for a larger
area and a longer time period than in his study.
We will

focus

our attention

on the

temporal

a broad

sense.

The

event

nearest

the

in

San

Fernando epicenter
occurred on September 28,
1970.
Although this pattern and the occurrence
of the San Fernando earthquake may be mere
coincidence,
the result may suggest a causal
relation.
A pattern
similar
to this has been

reported by Inouye (1965), Magi (1969) and more
recently by Kelleher and Savino (1975), Sekiya

a circle

(1976,

of diameter 70 km around the epicenter
of the
1971 San Fernando earthquake.
This diameter is

details

about

pattern
of seismicity
change similar
to this
the basis of the dilatancy
model.
It is interesting
to note that the period
the alignment of events corresponds to the
inferred
beginning
of the Palmdale uplift

variation

of

five

the

times

number

the

of

inferred

events

fault

within

dimension

of

the San Fernando earthquake.
The source of the
data is Hileman et al.
(1973).
First we compute the distance L between the
epicenter of the mainshock and each individual
event before the San Fernando earthquake.
Figure
1 shows L for all earthquakes within
20 km of the
epicenter
of the San Fernando earthquake that
occurred prior to the mainshock.
Although the
lower limit
of the magnitude of these events is
about 1 to 1.5, the coverage is complete only
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number 7L0561.

clarity

(Castle et al.,
1976) and the period of the
"foreshock" activity
corresponds approximately

Fig. 1.

The distance L between the epicenter of

the 1971 San Fernando earthquake

and the events

prior to it as a function of year.
Events
within 20 km from the epicenter are plotted.

Copyright 1977 by the American Geophysical Union.
Paper

and the

event to event.

for ML • 2.5. The lenggh of the ordinate is
taken proportional to L2 so that the spatial
density of the events is invariant
mapping.
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