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Stuhistcal Facts about earthquakes

Gutenberg-Richter (1944) magnitude-frequency law

for full catalog
log N=a-bM, b=z 1

Utsu (1951) magnitude-frequency law for
aftershocks
log N=a-bM, b1

Omori (1894) aftershock rate law
n~t>r, pr1
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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

Seismological Research Letters  May/June 2003 Volume 74, Number 3
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The Nature of Seizmic Origins.
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Diminution of horizontal displacements with distance (the California district).
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10.
. Recent small mainshock activity on northern SAF

. Seismic activity prior to Loma Prieta and Landers earthquakes

. Mainshock magnitude-frequency distribution

. Ratio of energy radiated to seismic moment

. Contours of maximum Rossi-Forel intensities after 1906 earthquake
. Spacing of parallel strands of major faults

2 to 4 km scale in California Earthquake Faults

Coseismic displacements in large earthquakes

Displacements in the interseismic interval on southern SAF
Locations of aftershocks of large earthquakes

Failure of large aftershocks to fit Omori law

Reflection seismology and gravity on creeping section of SAF

Strain on creeping section of SAF

Spatial distributions of earthquakes near creeping section

Rotation of principal stresses on creeping section

Teleseismic moment of Parkfield earthquake

Triggered displacements after Landers and Hector mine earthquakes
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Landers Earthquake Sequence
June - December 1992

0 -
==
‘-

30" - .« MAGNITUDES

0.0+
1 . 2.0+ -
1 o ° 30+
4.0+ ;
5.0+ -

M73
nshock

Mm
10 KM *

‘lll(lillj

E
FT'Y

[16°40Q° 30’

24



34" 42

34" 30'

Compressive
Stress Axis

34" 24

34" 18

b
o T
g
o -
* .“
Qe
34 JV 2
L3
.:.‘
‘12 + o o}
"
ot
. o A
‘,.’.r '.l‘
.’ O *
* SRNENST < +
o Tty By
R .
< . .
0 BHL + -~ — .
34° 06 SRR re seesm
L .:,; 2 ) ;
o R
S % . ‘ t
M) 44
) . v O AN 4
4.4 ) AT """‘ post e
* - AP A +
* W J ,’-\ - L n g
. W2 2]

-116° 48' -116° 42

-116° 36'

-116°30' -116° 24'

-116° 18’

25



A

=X

Landers Fault Eureka Peak Fault
Camp Rock Fault .

\ Epicenter gyrnt

"““’*“*‘Y‘ \ Mountain Fault
SN e N

Homestead Valley Fault
Emerson Fauit

Johnson Valley Fauit

e ; 7h.?)agmtude
o > QOto6
: ‘Q;' . 5 I L >4.01t0 S. @:350 to 4

>20t03

Depth (km)
)

-20
D
— ~:8
S EF CRs . HVs |
< ard e ~ EP
850 CRn E\/yﬁv g ® /

Sleh, ekl

a4

26



20

10

37°

50

DEPTH (KM)

N
Q

DEPTH (KM)

nN
[o]

DEPTH (KM)

N
Q

(@]

—
Q

(o]

-
(o)

o

—
(@]

NTUPID I PSR A A EP ST WIS BT U U W A S

N IPUND TP

PR W0 TR WO Y

LA S am Jan Sn S Rt 208 S e e S AL AR ANLAN LRSI

Ty

G

NETTITTTI IS SO ITIS TN ITIT

T T T T T Y T T T T T T T T

0 122 50

Cl

lll‘lllllllllillllll‘lll

g i*‘ ’ !

LN ARARAANARS LR ARARE

IRENANEIIAVRARNRSFUARE|

AR R AN RN R R AR SRR ESRRARRERART

X 2

v
£
b

*
gy

-
+

%

+
+

LSRR ASERES RARARNLELY o

wrbastrtaaaatesasasranl

lilll‘rrl"l‘l'llllll'l‘l"l‘llllli“rl

| AR AARERN AARARRERES]

TIlliTT‘lWl‘TF'llIl]!Iillllllll'lIll

o 10 20 30
DISTANCE (KM)

L
LELJEOR S S0 00 I 2o 00 A0 00t 20 2 00 2 SN AL N JNL O B B84

40 30

O
)

IFRNYERURNTA SUSTCANANG |
+

-

LA SARAREARMELRAANREERT |

TR T TV O TP I T PV IV ATV I T P T T T

‘1113““11“Illlgllxll‘“llltllll

s W 2s 5
.’
3
*

TN IRNRSRAANS FANTRERATY

AN AARARRSARNENARRRNERN

I|li1li\lll\T“lll‘l‘nTl'lil\l'll\l

0 10 20 30
DISTANCE (KM)

27



>

AD
1871 Surface Rupture

{Ff}ll}t!l!ltll!f!lll}Lllitl

DEPTH (KM)
|
o
lj[kljlllillllillll

-20

»*"\t ‘—
« ’*“ % o] o

1 o?' o :

® o

o -
& C
& e
3 »
18

© -

. -

-

-

o
9

A © £5.
I‘?!‘l‘xll‘!Yl{lililTl!i)Till%{il&!!(~Ciii‘rii\‘i!ii(

0 10 20 30 40 50
DISTANCE (KM)

i’t!!ih}l‘!!fﬁ

[ | i

300+

20"

10 -

1671 San Ferngn

e %”:. ef‘ @, gx (9 <

40 30 20

28



2oy

e

& @f?’ @ -
o

34° 30"

o
O Yo
T g

34° 2¢°

-116° 30" -116°20°

ol
A

Coinion
o

‘o
i,

-116° 10" -

LK-087

29



(

1

[ fem

W~ En

30



Rechter r18S
=P m?% > ¥ye

T Jseey
SERN COUNTY EARTEQUARES
1§52 - 1553
A STATIONS
@ MAIN SHOCK
© MASHITUDE, 50-6.4
e €.0°-49 Jww
° BROER 4.0
10 #iLES | ‘

BAKERSFIELO Gt

e

S : 304y
upew upeLs’ " n Iy W Hgny e

FioUureE 1. Egicenters of located shocks, July 21, 1952 through
June 30, 1853. Coordinates as given in Table 1.

of the drive motor. After transfer to Fort Tejon in
November the equipment functioned almost perfectly:
The Havilah station began recording on July 25,
several hours after the large shocks of that date. The
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SEISMIC REFLECTION DATA FOR THE SAN ANDREAS FAULT ZONE

San Andreas fault
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b-values

0.90%.16

Mag. Range Total Clusters | Main Shocks
4.1-7.7 0.97+.03 - | 0.87+.05
4.1-6.6 0.96+.03 1.01+.04° 0.861.05
4.1-4.8 0.98+.07 1.01+.08 0.99+.12
4.9-7.7 0.824.07 ] 0.64+.10
4.9-6.6 0.73+.08 0.83+.11* 0.52x.12
4.9-5.9 0.741+.12 0.50+.19
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