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Facts about earthquakes

Gutenberg-Richter (1944) magnitude-frequency law
for full catalog

log N = a - b M, b« 1

Utsu (1951) magnitude-frequency law for
aftershocks

log N = a - b M, b«

Omori (1894) aftershock rate law
n ~ t~p,
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Speculations on Earthquake Forecasting

The linearity and self-similarity of the
well known Gutenberg-Richter relationship
demonstrate that the Earth behaves as a complex critical sys-
tem with self-organized criticality, where minor disturbances
(small earthquakes or fractures) may cascade into major frac-
tures and large earthquakes. Such criticality is claimed to spe-
cifically exclude the possibility of the deterministic prediction
of the time, magnitude, and location of impending large
earthquakes. Resolving this fundamental difficulty is one of
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The Nature of Seismic Origins.
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2 to 4 km scale in California Earthquake Faults

1. Coseismic displacements in large earthquakes
2. Displacements in the interseismic interval on southern SAF
3. Locations of aftershocks of large earthquakes
4. Failure of large aftershocks to fit Omori law
5. Reflection seismology and gravity on creeping section of SAF
6. Strain on creeping section of SAF
7. Spatial distributions of earthquakes near creeping section
8. Rotation of principal stresses on creeping section
9. Teleseismic moment of Parkfield earthquake

10. Triggered displacements after Landers and Hector mine earthquakes
11. Recent small mainshock activity on northern SAF
12. Seismic activity prior to Loma Prieta and Landers earthquakes
13. Mainshock magnitude-frequency distribution
14. Ratio of energy radiated to seismic moment
15. Contours of maximum Rossi-Forel intensities after 1906 earthquake
16. Spacing of parallel strands of major faults
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Landers Earthquake Sequence
June - December 1992

40' -

301

20' -

34°
10'

•.Homesteod
Vat ley
Fault

Johnson
Valley

. M 7.3 F a u l t

Mainshock

II6°4O' 30'

24



34*48'

Compresslve
Stress Axis

34* 42* -

34*36' -

34*30* -

34* 24

34* 18*

34* 12'

34*06'
T T^ I I T I

-116*48' -.116* 42' -116*36' -116* 301 -116*24' -116*18'

/ V A . . / '

25



N

Camp Rock Fault
Landers Fault Eureka Peak Fault

Epicenter Burnt
Mountain Fault

\ / Homestead Valley Fault
Emerson Fault Johnson Valley Fault

B

• • > ? . Magnitude
>7.Q—r-v>5.0to6.0

>4.0 to 5.0-©I>3.0 to 4.0
s>2.0to3.0

CRs

Q
CRn BM EP

26



20' -

10' - _ _

TO' 50' 40* 30'

0 -

a.
UJ
Q 204

Q-
UJ
Q ,

'10-E

UJ
Q ,

i f i i t i i n i i t l i i t i i i i i i l i i i i

c

1 Sf, t •

+

E* 3

0 10 20 30
DISTANCE (KM)

I |ii •iiini[-n-riirtii | .

0 10 20 30
DISTANCE (KM)

27



id

a

A

rv
u

-

-

10 -

-

-

on J

\ * f ( f

1**
\c

O

0
8

tt

*

1 i

i

1

fc Jlj

I S •

%

Sir

* • J

A t %

F ' F

Hii• a.1

iif

Li m

c

971
i f ' t

H
P!!? ™

E
O

Surface Rupture
i ( i

a

t
OB*

0

c

1 1 I t 1 t - } I f I f 1 f t

B DO

%#°Mil B °

B
t l

A'
j t $ 1 1

e

-

-
»
-
_

-

-

-
••••f--{ i f ! T^I [ j j i n n i F T r i J » ii i r* r | i t j f ••£ { f

10 20 30
DISTANCE (KM)

50

30'

20'

10'

it t t i I i i i t i i

50' 40' 30* 20' 10"

28



34*50*

34*40

'. . ; V -;^t-':' >WJL^^^'

-116* 301 -116*

LK-087

29



L* t fe.

u

30



l£8M COUITT EAITHWA1ES
mi -

A STATIONS

# MAIM SHOCK

M**!1

8S* M* wts liTJT lltV fiTV

FIGUKE 1. Epicenters of located shocks, July 21, 1952 through
June SO, 1953. Coordinates as given in Table 1,

of the drive motor. After transfer to Fort Tejon in
November the equipment functioned almost perfectly.

The Kavilah station began recording on July 25,
several hours after the large shocks of that date. The
drum was out of gear July 26 for 6 hours, and on July
28/29 for 24 hours. Timing is uncertain for several days
following August 13. The seismometer was disconnected
from August 22 to August 29.

Hatieh was sat^factow exeeul forH
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SEISMIC REFLECTION DATA FOR THE SAN ANDREAS FAULT ZONE
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42°h

MOJ«I/E DESERT

-CAJON PASS

Generalized geologic map of California with data points
showing the direction of maximum horizontal compression in the crust. The
length of the bars attached to each data point is a measure of its quality (A, B,
or C). The symbol associated with each data point indicates the type of stress
indicator. No focal mechanisms from earthquakes directly on the San
Andreas or major, right-lateral strike-slip subsidiary faults are included.
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Map View

1-3 km
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b-values

Mag. Range
4.1-7.7
4.1-6.6
4.1-4.8
4.9-7.7
4.9-6.6
4.9-5.9

Total

0.97±.03
0.96±.03
0.98±.07
0.82±.07
0.73±.08
0.74±.12

Clusters

1.01±.04*
1.01±.08

0.83±.ll*
0.90±.16

Main Shocks
0.87±.05
0.86±.05
0.99±.12
O.64±.1O
0.52±.12
0.50±.19
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