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Fig. 14. Distribution of reported earthquakes in eastern North America, 1534-1971, from historical and instrumental

data [after Y

“ork and Oliver, 1976]. Note activity along the Appalachian fold belt, the northwest trending zone in New

England and southern Quebec, and the northwesterly trend in South Carolina.
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Fig. 12. Historic earthquakes in eastern North America [after Fletcher et al., 1978]. Only earthquakes with felt areas
greater than 450,000 km? and intensities of VIi or greater are shown. Three small circles (solid lines) were drawn about a
single center of rotation for the early opening of the Atlantic Ocean. These three smail circles (transform directions) were
started at the three major offsets (transform faults) in the magnetic lineation pattern of Mesozoic age in the western Atlantic
and extended into eastern North America. Note that several of the larger historic shocks fall close to the small circle passing
along the New England (Kelvin) seamount chain.
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Fig. 22. Fault map of southeastern New York and northern New Jersey showing epicenters (circles) of instrumentally
located earthiquakes from 1962 to 1977, after dggarwal and Sykes [1978]. Indicated uncertainties (ERH) in epicentral
locations represent approximately 2 standard deviations. Focal mechanism solutions (FMS) are upper hemisphere plots;
dark area represents the compressional quadrant. Note that for event 14 there are two possible FMS; the data, however, are
more consistent with solution b than with solution a. The Ramapo fault and two of its major branches (A-A') are shown by

heavy lines. Crosses denote locations for older events near the Ramapo fault. Triangle shows location of auclear power
reactors.
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Fig. 3a. Rayleigh wave travel paths from Lthiopian reference point.
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of the 23 events studied in this paper. Outward-facing
arrows indicate the direction of the horizontal projection
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for the three southernmost events indicate greatest
compressive stress axis directions.
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TaeLe 1. — Ten greatest earthquakes during 1904-1976.

Earthquake Year M, M, (dyn-cm) M, (") Ii (erg)

Chile 1960 8.3 2.0-103° 9.5 11 1028
Alaska 1964 8.4 8.2-10%° 9.2 4.0-10%
Aleutian Islands 1957 8.25 5.9-10% 9.1 2.8-10%
Kamchatka 1952 8.25 3.5-10%° 9.0 2.0-1028
Ecuador - 1906 8.6 2.0-10%° 8.8 1.0-10%%
Aleutian Islands 1965 7.75 1.3-10%° 8.7 7.1-10%
Assam 1950 8.6 1.0-102° 8.8 5.0-10%
Kuril Islands 1963 8.1 6.7-103%8 8.5 3.5-10%
Chile 1922 8.3 6.9-10%8 8.5 3.5-10%
Banda Sea 1938 8.2 7.0-1028 8.5 3.5-10%

(@) 1M, is the magnitude derived from 1, and is more adequate than 13/, (suriace wave magnitude)
to represent the size of great earthquakes.

(@)
36°N

Main ) odc{é%‘*— Main
Shock Q] §«/ Shock
0 B8OoHCC O
305N | S_?ﬁ 00
o 2
S o @

139.5° 140°E o
100 km

Fig..2.3. Aftershock areas for earthquakes of different magnitudes: (a) off the Boso
Peninsula, Honshu, Japan (1953, M=75); and (b) on the Oga Peninsula,

Honshu, Japan (1939, M =7.0). (After Utsu & Seki, 1955.)
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Figure 8. Log £, (10km) is plotted against log fo, where £, (10km) = Q,+R/10 and R is hypocentral
distance in km. Also shown are axes for interpretations in terms of seismic moment, source radius and
stress drop using the model of Brune — equations (3)-(5). Events are indicated by the ID numbers used in
Table 1. Events which generated surface waves large enough to be observed at DUG or TUC have circled
ID numbers. The moment—corner frequency relation for Aki’s (1972) w? model is indicated by the
dashed line. Ciror bars refer to measurements of spectra of events which were recorded on only one
instrument; these events have the smaller-sized ID numbers. Measurements of spectra of events which
were recorded on two or more instruments (these events have the larger-sized ID numbers) were averaged
and are thought to be more accurate. Some groups of events with extremely similar seismograms and
spectra (ID numbers 25, 26; 90, 91; 130, 131; 126, 127, 128 and 165, 166, 167, 168, 169) are indicated
by dotted lines which connect the members of each group. Because effects of radiation pattern, path
attenuation and scattering must be similar for members of each such group, differences in f; and ©, for

members of such a group are probably due to differences in source mechanism.
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Fig. 5. - The relation between the fault area and the seismic moment. The solid lines
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- Symbol Rock Type

+ Limestone, gabbro

Weber sandstone, faulted

Weber sandstone, saw cut
Greywacke, sandstone, quartzite, granite
Granite, gabbro

80 — Plaster in joint of quartz monzonite
Quartz monzonite joints

Granite

Granodiorite

70 — Gneiss and mylonite

90 —

T
X » 0O ¢ O

®e O D> ®

Maximum shear stress, 7 (MPa)

0 | I ST N R T R R R

0 10 20 30 40 50 60 70
Normal stress, o, (MPa)

Figure 8-6 Maximum shear stress to initiate sliding as a function of normal
stress for a variety of rock types. The linear fit defines a maximum coefficient
of static friction max f, equal to 0.85. Data from J. D. Byerlee, Friction of
rocks, in Experimental Studies of Rock Friction with Application to Earth-
quake Prediction, ed. J. F. Evernden, pp. 55-77, U.S. Geological Survey,
Menio Park, Calif., 1977.
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5. — Friction experiments on rocks.

BYERLEE [42] summarized the results of friction experiments on rocks,
and showed that, at high normal stress, the friction is nearly independent of
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Fig. 8. — Shear stress plotted as a function of normal stress for a variety of rock types
(after [42]): a granite, fractured; v granite, ground surface; v limestone, gabbro,
dunite; a granite, ground surface; o Weber sandstone, faulted; e Weber sandstone,
saw cut; = granodiorite; © gneiss and mylonite; o plaster in joint of quartz monzonite;
& quartz monzonite joints; x Westerly granite, chlorite, serpentinite, illite, kaolinite,
halloysite, montmorillonite, vermiculite; + granite; < kaolinite, halloysite, illite,
montmorillonite, vermiculite.
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