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' INTRODUCTION

Each issue of the Bulletin includes determination of epicenters,
origin times, magnitudes, and other information available at the time
of writing, for earthquakes 1n Northern California and adjoining areas.
Recorded arrival times of seismic waves are tabulated only for M > 4
earthquakes in the local area and for teleseisms.

Information items regarding the seismographic stations which com-
prise the Berkeley network are repeated in each issue. Information
of a general nature, such as the Modified Mercalli Intensity Scale, will

be found only in the first number of each volume.
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HISTORY OF THE UNIVERSITY OF CALTIFORNIA STATIONS

"The Seismographic Stations at Mount Hamilton and Berkeley present
several items of interest in the history of earthquake science, one of
which is that according to the available records they were the first
seismographic stations set up in America. Furthermore, they have func-
tioned continuously from their founding to the present day, with improve-
ments in instrumental equipment from time to time as the development of
the science and opportunity have permitted.

Several outstanding figures in the seismology of the 1880's were
impressed with the importance of these stations, and Ewing, Milne, and
Gray each took a personal interest in aiding one or both stations to

obtain their own best and most modern types of instruments.'

The quotation is from "History of the University of California
Seismographic Stations and Related Activities' by Professor George D.
Louderback, published in the Bulletin of the Seismological Society of
America, Vol. 32, No. 3, pp. 205-229, 1942. 1In this paper may be found

a detailed account of the development of the Berkeley stations from the
installation of the instruments (the first earthquake known recorded at

Mount Hamilton was on April 24, 1887) to 1942,

Since 1942, the number of seismographic stations associated with
the University of California has increased from six to eighteen in
1974, 1In 1950, Professor Perry Byerly was appointed Director by the
Regents; he had been in charge of instruction and research since 1925.
Professor Bruce A. Bolt was appointed Director in 1963. Since 1960,
the stations have entered into research and service contracts with the
Air Force Office of Scientific Research, the National Science Foundation,
the California Department of Water Resources and the California State
Division of Mines and Geology. A telemetry network of fourteen stations
in Central California, recording on film and selected stations on mag-
netic tape, is now operated together with seismographs with broad-band
frequency response at Berkeley. Copies of records from instruments at
the Berkeley observatory are available, together with response character-

istics, on request to the Director.
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THE BYERLY SEISMOGRAPHIC STATION (BKS) Akl

on began operating in a newly constructed

WWSS statil
Equipment of a The closest buildings,

the main campus on June 8, 1962.

ratory, are about 0.8 km away. The

of the Claremont Formation. Of Miocene

tunnel east of
t of the Lawrence Berkeley Labo

par
part

runnel was cut into the upper .
s of cherty material alternating ;

age, this formation consists of thin layer

with shale.

A plan of the tunnel is shown in the diagram below. Piers are con-

structed of reinforced concrete with no isolation from floor and walls,

The temperature is stable. A ventilating and dehumidifying system is con- -

nected to all rooms.

The short-period world-wide standard instruments are operated with an
approximate magnification of 25,000 at 1 sec and the long-period standard

instruments with a peak magnification of 3,000 at about 15 sec.

On March 20, 1964, the Regents of the University of California named
this station the "Byerly Seismographic Station" in recognition of the work

of Professor Perry Byerly.

Genlqu

The portal of the adit is in an old quarry which exposes near-verticall

Intensely contorted, thinly-bedded, brittle chert, and softer interbedded

h
shale of the Miocene Claremont Formation. Individual beds are one to a

few inch :
es thick; the chert beds are intensely fractured and intricately

Criss-cross
ed by fine patterns of Jointing. Near-surface beds are warped

by downhill Creep; soil is very thin.
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North West Elev.
Latitude Longitude DMeters
40° 52'6 124° 0415 60
40° 48'1 123° 5911 610
40° 34!0° 122% 3210 300
DISCONTINUED

40° 2017. 121° 36!3 1495
39° 3313 121° 30!0 360
38° 26!0 118° 09!2 1524
372 5618 120" 2613 457
37° 5216 1225814 LIS 276
37° 5214 122° 1516 81
372 3010 122% 2249 91
37° 20!5 121° 38!5 1282
37° 0118 121° 5918 122
36° 59!5 119° 4215 119
36° 45!9 121° 26!7 350
36° 37!0 120° 56!6 475
36° 1919 121°% 2212 363
36* 08!5 120° 39!9 1187
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Present Auspices and
vate Established

Sandstone ARC

(loose)

Siltstone
over
graywacke

FHC

Geo-Devonian
meta-—

volcanic WDC
Volcanic MIN
Basalt ORV
Limestone MNV

Metamorphic JAS
(serpentine)

Claremont BKS
shales & cherts

Franciscan BRK
sandstone

Grano- BCC
diorite

(weathered)

Franciscan MHC
formation
(greenstone)

Granite GCC

Alluvium FRI
overlying

granite

Granite SAO

Allvuium
overlying
sandstone

LLA

Grano- PRS

diorite

Greenstone PRI
basic

metamorphic

Humboldt State Coll.
1948

Humboldt State Coll.
Sept. 4, 1968

National Park Service
March 8, 1973

National Park Service
1938

Dept. of Water Resources
1963

Lawrence Livermore Lab.
1969

Dept. of Water Resources
1964

University of Calif.
1962

University of Calif.
1887

Sare Ranch, 1965

Lick Observatory
1887

Richard E. Randolph
Santa Cruz, 1965

Bureau of Reclamation
March 9, 1971
#Nov. 6, 1972

University of Calif.
1966

Charles McCullough Ranch
1961

Paraiso Hot Springs
1961

Federal Aviation Agency
1961



Station

ARC
BKS

BRK

FHC
FRI
GCC
JAS

LLA
MHC

MIN

MNV

ORV

PCC
PRI
PRS
SAQ

WDC

DR

Tmemati'onal
STATION INSTRUMENTATION éeismologlcal
entre

January 1, 1974 to June 30, 1974
T sec T sec

Type of Instrument 0 g Component Mﬂg.at}
Wood-Anderson torsion 0.8 = S, W -H:;Ea;
Benioff 100 kg 1550 0.75 N: E: Z 25,000
Sprengnether 15 100 N, E, Z 3,000
Wood-Anderson torsion 0.8 - S, W 2,000
Sprengnether ULP 100 300 Filter N45°E 250
1 S 100 300 Filter N45°W 650
" L 100 300 Filter Z
570
#Benioff 100 kg 1.0 0.2 Z 25,000
Benioff 100 kg 1.0 3.0 Z Variabj,
100X torsion 0.8 - N, E 100
4}{ torsion 0-8 = N: E 411
Press-Ewing 15 30 Z 1,000
*Press-Ewing 30 BB NASUW I SNASOE 7 2
ifBenioff 14 kg 1.0 052 Z 40,000
itBenioff 14 kg 140 0.2 Z 110,000
tBenioff 14 kg 1510 0.2 Z 50,000
Benioff 100 kg 50 DR 7SIENRES S 7 250,000
#f*Benioff 14 kg 1550 0.2 Z 600,000
Sprengnether 40 s Z (4-3-74)
*BB Velocity —
*Displacement o e
*Short Period (Filter) == Ral
itBenioff 14 kg 1.0 B2 Z 50,000
#Benioff 14 kg 1.0 0.2 Z 50,000
Wood-Anderson torsion 0.8 - S B 2,000
Benioff 100 ke 1.0 0.4 7 30,000
Wood-Anderson torsion 0.8 - S5, E 2,000
#fBroad Band instrument filtered
to give short-period response 7 600,000
#Benioff 100 1k
: g 1.0 Flgter Z 220,000
B
; enioff 14 ke 1.0 ) Z 50,000
*B
#Beniuff 14 ke 1.0 0.2 7 50,000
enioff
RLOLE 14 ke 1L08 S0k N 50,000
;Beninff 14 kg e
titSprengnet : : Z S T
Bnether 0.70 ke 0.2 0.05 Filter Z
Sprengnether 40
*BB Velocity E z
;Eiﬁplacement == e
Short Periog (Filter) 5 5 606
22 LT
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Direction of motion: In the "Component" column, each horizontal component
seismograph 1s designated by the direction of ground motion corresponding

to upward trace motion on the selsmogram when it is oriented so that time

increases from left to right. On all vertical component (Z) instruments,

upward trace motion corresponds to upward ground motion.

Relative magnification curves of instruments recording through the tele-
meter system are listed on the following pages. Absolute magnification

may be obtained by use of calibration pulses recorded daily from each tele-
metered station.

Tape-recorded long-period seismometers (BRK): On pages 8 and 9 are given
the frequency response curves, amplitude and phase, for the Press—-Ewing
long-period broadband seismometers which record on magnetic tape at BRK.

The ordinate of the first curve is the voltage at the output terminals
of the tape system (point A in diagram), per micron of earth displacement
as sensed by 30-second seismometers; versus frequency of earth displacement.

All paper records requested will show known positive voltages applied
at point B, in order to scale the paper records at the particular amplifier
settings. The seismometers record motion in the vertical, N45°W, and N45°E,
directions.

Tape Paper
S Etgm —— A ——— B — Amplifier 1 Record
L.y = ' Recorder

The phase curve on page 9 shows the phase of the voltage at the tape
system output terminals with respect to ground displacement, as a function
of the frequency of earth displacement.
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+ion on earthquakes in Northerp ¢

; forma :
section includes Inio ) and in the adjoining section of

i iacent offshore areas .
(including ad] gh recorded at the U.C. station (sometimes cﬂmplemented

- well enou : ;
which WE;ED]I] e <tations) to permit determination c?f the epicentq
by data fr f each epicenter and the corresponding date and , i.

ri~

and longitude O : . i
Latitude the following list; epicenters are also Plotteq i

‘e are tabulated 1n : :
Eiz ct:;msath of the two maps immediately following the list,

This NEVada

ror the entire Northern California region, every effort is made to 14
all earthquakes of Richter magnitude 3.0 or above, but it is likely e st
shocks near the lower end of this range have been omitted because the .8 iﬂmgg 3
seismographic data were inadequate for determination of the originp, wit;ilablali
region covered by the map of the central Coast ranges of California, 1ocatn th;d:
shocks of magnitude 2.5 or over are included in the tabulation and pluttedablﬂ: &
this map. Shocks of magnitude 3.0 or over occurring in this smaller repq 5
are plotted on both maps. Shocks of magnitude less than 3.0 in Northe : En-
fornia, and less than 2.5 in the central Coast Ranges, are tabulated £ ?h- !
reported felt or if of special interest for some other reason. Identz?y 3
plosions are tabulated but are not plotted on the maps. led ex- -

ca11f£jzigqtl:z§:5bz:§ugmg 0 the Bear Valley-Stone Canyon area of Central

Shijen e are: Sl;ll?l;]ect of an intensive study known as the Near Field b

112 nerwesl e o lem: ; 3 Permanent stations of the University of Califor- -

of this Bulletin th : ot by a number of close stations. For the purpose
€ resulting, more dCcurate, locations have been useg- P

Most €picenters
were located by a ¢pC 6400 computer program. Information o

on Version I of thi
18 pro :
quakes within the BErEelgram may be fcn:md in "Compriter Locatios crl e Eartile

. : g
onie L Comters in the Minepas gric, SEVOTK" by Bolt and Turcotce, o
S ni i - naustri s x

576, 1064 vVersity PubllcatiUnS, Geolugizzisét:i:izez (\?eirgg Pgrksi Editogf)ii |
e ol. : 0. , DD Sl

was used f W :
or e a8 lacking, the method of swinging arcs

€p cegierND' OT each €Picenter
Map. The Under] i e Epicenterg Wi Ponds to the number plotted beside th&t_
Ning o 1thout Numbers Jljie outside the area of the

er j *
;I;lathe table indicates that one point %
" one earthquake in the table.

Date
local ¢ d Origin 7
lme, syp ime are 1
Pacific pg. 5 tract g oo fg ven ip Greenwich C ptain
Ylight Time (PDT) T Pacifie Stand 1vil Time (GCT). To © .
ard Time (PST) d 7 hours
In se] all
bution *Cting i
u
Sadis Ph:sz:at Sy Eozhflr he COmputer oo
the g . v we Used 1 azimytp and > W€ sought the best possible distr
Com 1Va] ) HGWEve 10 distg . both P
Puter j Geopy I, the nce. Where possible,
dEtE OCat ap 1c c numbEr of p ’ mbere
rmnatiﬂns Plcente “Ordinateg ar drrivals greatly OUEE for
°Te the 4 Uncer aint © qQuoted to tenths of a minute
“Pth hag =S of up to five minutes exist iz
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lie outside the network. Those epicenters located by the arc method
have their coordinates expressed to tenths of a degree. This is the

accuracy to which the arc method allows.

The Magnitude of the earthquake is determined on the Richter scale
from the maximum trace amplitudes recorded for the shock by standard
Wood-Anderson torsion seismographs. The magnitudes of earthquakes for
which no Wood-Anderson records are available are determined from Benioff

seismograph trace amplitudes, and are listed in parentheses.

The focal depth h 1is given to the nearest kilometer or by the
following ranges: a, 0-5; b, 5.1-10; ¢, 10.1-15; d, 15.1-40 km. A
letter R following the estimated depth indicates that the depth has been
restricted to the value given.

No. of Stas. is the number of stations used by the computer program
or the arc method. An asterisk after a number indicates location by the
arc method. Two asterisks after a number indicate the location resulting

from the Near Field Project.

Under Remarks will be found a short descriptive location of the
epicenter.

ACKNOWLEDGMENTS :

We should like to thank the following institutions for their assis-
tance in supplying readings for the epicenter locations: Seismological
Laboratory, California Institute of Technology; Seismological Laboratory,
University of Nevada; National Center for Earthquake Research, United
States Geological Survey; Pacific Gas and Electric Company; and California

Department of Water Resources.



Map Date
1974

No.

(G.C.T.)

1 Jan 03 02 58 32.9
2 Jan 06 13 55 23.0

Jan 00

2351731152

S vdan iy s 29894 se

4 Jan 12 04 12 22.0

Jans 138 Q1118 5250

> Jan 23 01 37 58.6
6 Jan 23 15 56 51.4
15 dan 300 07 12°32.8
8 Feb 01 03 27 51.0

9
10

Ll
12

13

14
15
16

i,
18
19

Feb 06 02 32 03.5
Feb 07 10 35 05.9

Feb Q7
Feb 08

22 35 02.0

22 05 44 .6
Feb 14 04 20 02.4

Feb 20 10 55 16.5

Feb' 22 12 5] 31
Mar 02 08 28 25,
Mar 03 11 37 36.
Mar 07 03 25 41,
Mar 07 13 21 03,
Mar 08 14 23 48,
Mar 08 18 56 19,

— O W O O & W

19 Mar 08 19 10 14.9

20 Mar 10 23
21 Mar 12 12
22 Mar 16 15

21 09.4
45 28.6
57 38.8

23 Mar 16 16 24 21.1

Origin Time Latitude
North

41° 45.0'
41° 03.0'

40.4°
36° 56.8'

367 29.3"
40,4°

36° 22.6"
36° 50.9'
37525.0)

264605

40.4°
367 35,3

40,6°
J5823 31

36° 44,0

36> 37.4"

39° 40,2
37° 16.0"
41..7°
40,.7°
40° 04,1
40.7°

36° 39.1°

36° 39.2°

37° 16.8"
3751970
40° 14.9°

37° 00.0'
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Longitude Magni- h No. of Remark "
West tude Stas. <
1192 18,5 3.0 "S5(R) = 5 E of Alturag .
121202080 NAY O] (R) .5 NE of Burney, P,
127512 4.2 a(R) 6* Cape Mendocipg
121 S83 680 LR 0 8 S of Gilroy, Felt
in central Calif,
1208 SLORI5IS a0 17! 6 SW of Fresno
126.6° 30 a(R) 4%  Cape Mendocing
1205525 S0 N aRE R 8 SW of Fresno
1218 37 gtisain 3810 W of Hollister
118> 32.7% 30 5(R) 5 N of Bishop
12] 8533190 e 2 7 SW of Hollister
Small foreshock
125.2° 3.9 a(R) e Cape Mendocino
121° 11.8' 3, 3 /**  Stone Canyon-Rear
Valley
:]L.i]]: 2008 3.3 7 8 NE of San Jose
523 M7
2.8 3 7%% Stone Canyon-Bear
. Valley
121° 10,8 (2.5) 7 TR g
one Canyon-Bear
Vv
llgn 12-8‘ 3‘5 16 5 Ealley
121° 39 91 3.4 . E : Of Reng
o of Mt. H L1 ton
125077 4.4 a(R) e e : ami
o r 1 €
1271 3.8 a(Rr) 5% ca €scent City
120° 10.7¢ 3.2 EO(R) - ; be MEndUCinD
o of R
125.6 3.7 a(R) 5% o €No
121° 16.7' 2.5 3 i PE MEndGC1nD
Stone ¢,
Valle, —WOn-Bear
2Ll 6.5 R0l R o
on .
Valley, ~YON-Bear
12140008 30 g 7 S opy
L2205 T S T 6 R S Gf*:- Hamiy e on
124° 57.9' 4.5 1p 5 Cape Meal°'ﬁltn
ngd
o Furtunzcinu Feltd
121° 43.4" 3.3 8 / W of Gij 25
Oy
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- Map Date Origin Time Latitude Longitude Magni- h No. of Seismological
PNo. 1974  (G.C.T.)  North West tude Stas,  Remarks ' Centre
Bocar 18 09 59 59.2° 36° 30.3" 120° 36.9' 3.1 7 7 W of Fresno
05 Mar 21 21 16 05.3 38° 36.7" 122° 39.8' 3.3 1 5 N of Santa Rosa.
Felt in SF, Geyser-
ville and Cloverdale
26 Mar 24 " 01 .37 E3s3 37° 07.5° 122° 27538 eyl l(R) 5 W of Granite Creek
g7eedar 24 16 57 09.4  37°.31.2' #1212 52940 3 7 5 7 N of San Jose. Felt
in Fremont, Berkeley
28 Mar 31 19 50 19.0 40.2° 124.7° 3.2 a(R) % Cape Mendocino
gieMar 31 23 .06 18.0 . 36°.56.60 #1212 350708450 ¢ 7l () S of Gilroy
gaaeipr 02 00 51 14.7. 40° 35,0V 125251987100 es =17 5 Cape Mendocino
gulApr 07 1047 '40.8 36" 34.1" 1212 102 2.5 4 /**% Stone Canyon-Bear
Valley
SlmeApr 07 11 09926.1 40% 23.4% 1252 39.6' 4.1 5 5 Cape Mendocino
e ZaApr 07 22707 32.5"  36° 34.0% N121 SS07.002.5 9 7** Stone Canyon-Bear
Valley
Saeapr 17 19 300 20,4 367 U566 W1 2123634 13D E—] () S of Gilroy. Felt
in Hollister, Gilroy
fReHEADY 19 15 32 57.7 . 35 45854 w1242 020 L1005 7 6 S of King City
348 Apr 22 08 21 17.9 . 36° 49.671 121% 35.7!' 2.5 4 5 W of Hollister
2.4 foreshock
SIS ApT 22 08 24 51,8 367 510" 12123552300 6 7 W of Hollister
LI Apr 24 00 0604.90 372 2376 121" 845,98 206 5 7 NE of San Jose
SR Apr 26 12 26 17,2  40° 47.1" U232 520858 83 4 2] 6 SE of FHC. Felt
in Arcata, Eureka
EUI Anr 27 12 20 31,8 < 37°°03.5" 121829588206 53 Vi) E of Gilroy
238 May 04 03 47 30.6 36° 33,20 12000750 #1351 11 7*%% Stone Canyon-Bear
Valley
4 May 22 16 50 19.5 - 39.18 12362 3.0 a(R) 4* SW of Willits
80 May 27 0919 19.5 39° 52.1' 120° 54.7% 3.8 1 7 SE of Quincy. Felt
in Butte County
441 May 28 15 02 33.1 36° 10.5' 120° 47.3'" 2.5 4 8 E of King City
442 May 28 19 39 20.7 36° 26.2' 121° 03.2' 2.6 6 7 NE of Paraiso
443 May 31 11 35 41.2 40.8° 125.8° 3.7 a(R) 4* Cape Mendocino
444 Jun 06 12 13 51.1 38° 22.6' 122° 38.5" 3.1 2 8 E of Santa Rosa.
Felt in Santa Rosa
445 Jun 100 00 03 56.5 36° 36.5' 121° 13.4' (2.8) 10 7%% Stone Canyon-Bear
Valley
B 10007 35 003 40°TiB.0f: 1257 0511, 5 D6 Cape Mendocina
447 Jun 10 09 19 05.2 40° 24.8' 125° 16.0"' 3.6 8 4 Cape Mendocino



53
24
23
26
37
)8
50

59

60

61

Jun
Jun

Jun

Jun

Jun

Jun
Jun
Jun
Jun
Jun
Jun

Jun

Jun

Jun

14
15
15

15

15

15
16
19
20
20
20
23

24

24

26

origin Time

(G.C.T+)

03 03

12 41
06 32
18 50

19 21

02 49
14 10
17 49

19 00
19 29

23 38
17535
LIRS1
09 04
20 09
20 44
13 12

00 36
00 39

0L 40

18.0
04.7
01.2
30.2

513

37.6
49.8
2943

09.8

16.9

325
35.0
32.0
50.4
21,2
17.8
27 .4

00.0
30
00.9

Latitude
North

40.5°

38°
36°
36°

36°

36°
36°
36°

36°

36°

0772
13.8!
44,0

44.,2"

SI%TE
o i/
43,8

43,9

43.9'

41,2°
3754°

358
36°

14.0'
52.4"

40.6°

40°
36°

36°

40°

Shat

50.4"
44,1

41.7°"

56,9

56,37

18

18
Longitude Magdigept fo. of
West EcE g <
F7550 (3.6) a(R) 5%
117° 11.9' (3.5) 24 6
120007082V G - 9
11222080 2. 50 S0 /0 TH*
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PART II. REGISTRATION OF EARTHQUAKES

This section tabulates measured arrival times of prominent phases
of earthquakes and large explosions recorded at selected stations of
the seilsmographic network operated by the University of California
(Berkeley). These stations are BKS (or BRK if the BKS reading is not
clear), SAO, JAS, MHC, WDC, PRI, MIN, FRI, FHC. Information regarding
these stations and instrumentation will be found in the introductory
section of this Bulletin. Earthquakes in the Northern California,

Nevada, and Oregon region are included in the following tabulation only
if of magnitude 4.0 or over, or if of special interest.

Phase arrival times are G.C.T.

In the column after the P or P' phase arrival time, "C" or 'D"

indicates initial compression or dilatation of the ground, respectively,
from a wave of the compressional type.

5 arrival times and arrival times of later phases are given in
minutes and seconds after the hour of the P or P' arrival time. When
a later phase is recorded at a station, but no P or P' phase, the time
in hours and minutes of the first P or P' arrival at the other stations
of the network is printed in the P or P' column.

The maximum amplitudes of earth displacement in microns (mu) and
periods in seconds (sec) in the indicated phases are given for the
Berkeley station, BKS, under the BKS phase arrival times. Total hori-
zontal amplitudes combined from N and E components are designated by
"H" (e.g., PH, PPH). Unless otherwise specified, magnitudes given for
earthquakes outside the Northern California, Nevada, and Oregon region
correspond to the magnitude based on surface waves (Hs). The published
value is obtained by combining the value of Mg determined from the am-
plitude of surface waves of period near 20 seconds with magnitudes de-
termined from body waves according to the formula:

my = Q S r lﬂglﬂ (A/T) )

where A = 1/2 peak-to-peak ground amplitude in microns,

T = period in seconds

Q is the empirically determined function of distance and depth
given by Gutenberg and Richter ("magnitude and Energy of
Earthquakes," Annali di Geofisica, 9:1-15, 1956).

The arithmetic average of the available values of my for long-period
and short-period records of body waves is converted to an equivalent

value Mg by
HE = 1‘59 ]Il'b -y 3-97.
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especially favorable circumstanceg.

Not felt except by a Very few under

few persons at rest, especially on upper floors of b“ildinEE.

ly by a s
Felt only DY nded objects may swing.

Delicately susp
especially on upper floors of buildingsg,

it as an earthquake. Standing motor cgrg
ke passing of truck. Duration estimateq.

Felt quite noticeably indoors,
but many people do not recognize
may rock slightly. Vibration 11

1t indoors by many, outdoorsS by few. At night some ayak-
sturbed; walls made cracking sound. Sepga-
Standing motor cars rocked

During the day fe _
ened. Dishes, windows, dooTs di

tion like heavy truck striking building.
noticeably.

Felt by nearly everyone; many awakened. Some dishes, windows, etc., broken;
a few instances of cracked plaster; unstable objects overturned. Disturb-
ance of trees, poles and other tall objects spometimes noticed. Pendulum

clocks may stop.

Felt by all; many frightened and run outdoors. Some heavy furniture moved;
a few instances of fallen plaster or damaged chimneys. Damage slight.

Everybody runs outdoors. Damage negligible in buildings of good design and
construction; slight to moderate in well-built ordinary structures; con-
siderable in poorly built or badly designed structures; some chimneys broken.
Noticed by persons driving motor cars.

Damage slight in specially designed structures; considerable in ordinary

substantial buildings with partial collapse; great in poorly built structures.
Panel walls thrown out of frame structures. TFall of chimneys, factory stacks,
:?_ulumns, monuments, walls. Heavy furniture overturned. Sand and mud ejected
in small amounts. Changes in well water. Disturbed persons driving motor cars:

Damage considerable in s
structures thrown out of
collapse. Buildings shif
Underground pipes broken,

peclally designed structures; well designed frame
plumb; great in substantial buildings, with partial
ted off foundations. Ground cracked conspicuously:

Some well-built w
ooden structure uctures
dEStI’DYEd with foundatinns. = dEStrDYEd, most masonry and frame str

considerable from river ba. ground badly cracked. Rails bent. Landslides

ba ter
splashed (slopped) over baﬁ:;aud steep slopes. Shifted sand and mud. We
Few, if any (masonr
: y), struct proad
fissures in ground. [}ndErgrUzzzﬂpiemain Standing. Bridges destroyed- ootk

slumps and land Elips pe linES Cﬂmpletely out of sewice.

i
D soft ground, Rails bent greatly.

Damage tota],
distorted,



