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DESTRUCTIVE AND NEAR-DESTRUCTIVE EARTH- 
QUAKES IN CALIFORNIA AND WESTERN 
NEVADA, 1769-1933 

INTRODUCTION 

This list of. dcstrrictivc nnd rirnr-tlr~t~nct,ivr cnrthqunkes of Cali- 
fornin. nntl westelm Nrvntlit is intrntlctl for the use of those who 
liitve to cleiil in 11 prwtical wny with c:irthqllake problems. The 
convenient nrrnngement nnd concise description make readily RCCCS- 
sible the information needed b these persons, but this list must not 

iinder tlic auspices of tlic Scisinological Society of America. The 
cnt:llog which is to include the repnblishing of i t e m  1 and 2 in 
rpf(qyq1(*cs twlow iiiitl tlw piiblic.ntion o f  itcm 8, will give complete 
infornintion, iiisofar tis it is itvnilitl)l(~, for itiriiiy cl:trthqii:tl<rs omittvd 
i l l  t h t ~  prtwiit list t i r i d  iiiorv t l o t i i i l  for thosc which itre inclntled. 
11 will (-over, thr priotl  throiigli 1!W, inforin:rtion for I:itw yrars 
brilifi given i n  the nnnunl publication, United Stittes Earthqualtcs. 

'I'hc Corist ,pnd Geodetic Survey has issiietl Special Publication 
1.19, Eartliqualtes of the United States Exclusive of the Pacific 
Rpgion. The ,latter region was omitted bccausc it could be dealt 
with in the same manner as for the rest of the United States only 
through a comprehensive catalog which, as has been stated, was 
either available or contemplated. I n  1932, however, the American 
Red Cross and others expressed the need for an authentic list of 
the stronger earthquakes. This was prepared in mimeographed 
form, but neither the first, second, or third drafts, though each one 
was an improvement on the preceding, was entirely satisfactory. 
These drafts were largely the work of the present authors. 

The present list is then a compilation of avaiIttble informntion 
of all degrees of coiiipleteness and anthenticity. All the authors 
have been concerned in putting it into its present form, Special 
mention should'be made of the work of Mr. Allen in clearing up 
discrepancies in earlier descriptions by investi ating original sources. 
Mr. Wood has appraised the earthquakes a n f  has had an outstand- 
ing part in deciding which should be included in each category 
of intensity and which should be omitted from the present list. 
Important cooperation has been iven by Prof. Perry Byerly, of 
the University of California, and %ref. S. D. Townley, of Stanford 
University. ' 

Of the authors, Harry 0. Wood is research associate of tho Car- 
negie Institution of Washington and acting for the advisory com- 
mittee in seismology of that institution is in charge of its activities 
a t  the Seismological Research Laborary a t  Pasadena, Calif. Max- 

be considered as a substitute P or the forthcoming catalog prepnred 
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well W. Allen, of Sanger, Calif., has long been interested ’in records 
of California earthquakes and has written on the subject. Both 
have volunteered their services to the Government for the purpose 
of preparing this publication under the provisions of the National 
Industrial Recovery Act. 

The principal sources of information are as follows: 
1. Smithsonian Miscellnneous Collections, 1807. Cntnlog of Rnrthqnnkes 

on the  l’acific Const, 17(X-1890. 1~;dwnrd S. Holdem 
2. Smithsoninn RfisceIlnneous Collctctions, 1721. Cntnlog of Earthqunkc>N 

on the  1’:icific Const, 1897-1906. Alexander S. RIcAdir. 
3. Monthly Weather Reports. U. S. Weather Hurenu. 
4. Articles 111 Hulletins of the 8cisniologic:il Society of Americn. Resides 

many reports of inclividunl eiirthqualtes, there nre ii number of reviews of 
Cnlil‘ornia enrtliqiinltes. A list of suc*li orticles follows: 

Voluliic~ VI, nos. 2 and 3, 1916. A Synthetic Study of California Earth- 
qunkes. Harry 0. Woocl. 

Volumr XI, no. 1, 1921. Early Record of Enrtliqunkes in Southern Cnli- 
fornia. I h ~ l  A. Carpenter. 

Voluiiie XV, no. 2, 1!M. Some Nemnrks Concerning Pacific, Const Enrth- 
qunkes. Alnxwell W. Allen. 

Volumes VI-SIII, California Enrthquakes for Ench Year from 1915 to  
1921. Andrew IT. Palmer. 

Seismolodcnl Notes. 
5. GeorKrtown TJniversity Reports. 
6. Unitctl States ICnrtliquakec;, Const and Geodkic Survey, for yenrs 102S-32, 

Inclusive. Also quxrtcrly Rr.isniolo~icn1 Reports, July 1!)24-Decrniber 1YX. 
7. Iiiipul~lished list4 of I inrry 1~’ielding Reid. 
8. ~ ~ n ~ n i l ) l i s l i e d  list of Cntiilog 01 Cnlifornia Earthqunkcs, 1907-27, of the 

s;c*isniolo~ic.ul Society of Anwrlcn (insofnr tis available for conhpnrison) . 
No map accompanies this publicntion, first, because the informn- 

tion is not complete, since it is confined to enrthqnnkes of n certain 
degree of intensity ; second, because there is considerable dificulty in 
showing both distribution and intensity on n map; and third, bectinse 
i t  is irnpwible to locate many of the earlier eart1iqu:ilres sufficicntly 
well to plot tlieiri on R niap of reasonably lnrge dcnltb. , . , 

DATES OF PRINCIPAL EARTHQUAKES 
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the region. 
"1800 October 11. "18.31. San Juan Bautista. Indefinite record 

of severo shocks from 11th to 31st, somotinies 6 a day, the most severe 
on the 18th. The Mission Fathers spent the night out of doors. 
Craclrs in ground and in adobe walls of buildings; cracks along banks .. 

of Pajaro'River. 
1803 May 25. VIII.  San Diego. Mission church slightly 

dnmnged. 
1806 March 24. VIII .  Santa Barbara. Church walls cracked. 
1808 June 21-July 17. San Francisco. 18 shocks in all; adobe 

walls seriously damaged. 
"1812 December 8, about 8 a. m. San Juan Capistrrtno. TX. 

Church destroyed with loss of 40 lives. Church and other buildings 
damaged a t  San Gabriel, with throwing down of altar and statues. 
A t  least a sepere local shock, certainly; possibly a major earthquake. 

""1812 December 21, about 10: 15 a. m. Purisima (near present 
site of Lompoc) ; IX or X;  Santn Ynez, Santa Barbara, Venturn, 
and San Fernando. A t  all of these places churches and other 
buildings were damaged. Severe at San Gabriel. Small seismic 
sea wave, or so-called "tidal wave", a t  Santa Barbara and near 

nfters11OClcs.reporte~ felt into the spring of t e following year. Ma% 
Refugio. A very strong shock, probably a ma'or earthquake. 

is these which Allen believes may have been referred to erroneously 
by Trask as taking place in the spring of 1812. 

1822 San Jose. Hall, in History of San Jose, states that  a shock 
crnckcd walls in San Jose in 1822. No other reference known. 

1830. San Luis Obispo. VIII. Church dama ed. 
1836 April 25. Snntn Clara, Santn Cruz, an# Montere Counties. 

Apparently, widely felt but few details known; possib P y, but not 
known to have, nttnined destructive intcnsit . 

**1836 June 9 and 10. San Francisco g a y  region. Comparable 
with 1868 shock, hnd in same re ion, with fissures in earth and con- 
tinued aftershocks according to % ancroft. 

**1838, late in fune. San Francisco, San Jose, Santa. Clara, and 
Monterey. ' VI11 a t  least. Strong in San Francisco Harbor, Adobe 

h 
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walls cracked. Destructive a t  present sit0 of Redwood City. Land- 
slide at  Snn Leandro. Aftershocks into July. 

Holden mentions slioclc of intensity IX at  Redwood City 
which cracked earth unci crented iniinense fissure in Mission San 
Jose region. After investigution Allen concludes that the shock 
of June 1838 is referred to. 

1840 January 16-18. Santa Cruz; I X ?  Church tower over- 
thrown; tidal wave. 

1841 July 3. Monterey; estimated VII.  Probabl sever0 shock 

1843 June 2i. Extreme southern Cdiforniu and into Mexico; 

18515 May 15. San Francisco; VII.  Severe shock lastin , half a 

1851 November 2k. Coust of Cnliforniu, from 37" to 40" (Santn 
Cruz to Mendocino County) ; 11 shocks; possibly, but not known to 
have, attained destructive intensity. Possibly an inaccurate refer- 
ence to the shocks of 1852 November 26. 

"1852 November 9. b o r t  Yumn; VITI, IX, or X. Violent 
shocks threw down a portion of Chimney Peak and o ened fissures 
find cracks in the clay desert bordering the Colorado) ghocks almost 
daily for many months. 

1$52 November 22-24. San Francisco Peninsula, VIII.  Shock, 
severe 8 niiles to southeast of Sun Francisco. Apparently consider- 
able fissuring froni Lnke Merccd to tho SCR. 

W352 November 26-30. Southern California. Eloven strong 
shocks tit Sun Si imm,  Los Arigt4cis, t m l  Sair Gtrbriel on the 26th. 
I'roiri 27th to 80th coiitinuud sliocks disturbed a11 iirett ovtti. 300 iiiilev 
squure from Sari Luis Obispo to Colorudo River and Snn Die o ;  
fissures 30 miles l o n ~  in Lockwood Valley; shock on 29th proba f ly 
major shock, from &scription a t  Snn IXego a t  sonic distpice froni 
probable origin. Man aftershocks into December. 

1853 February 1. i a n  Simeon; VIII .  Violent shocks d e n q e d  
houses. 

*1853 October 23. 
reported that houses a t  Eureka rolled like ships u t  sea, and wliuri 
sunk 4 feet. 

1853 December. Fort Yuma. Many shocks. May have been of 
destructive force, but this is not known. 

1855 January 24. Downieville, Sierra County. Portigp of Down- 
ieville Butte fell; buildings rocked. Felt  severely in region froni 
Gibsonville to Georgetown and Nashville. Severe a t  Eureka arid 
Orlcaiis Flat, which probably wrre the Sierra rninin camps of 
t l i t m  names instead of ~ ~ i i i i i ~ x ~ t  ~'ourity plnces, as Ho&n ussuinec\. 
This coiiclusion by A l h i  af tcr iiivcstigaling all available fuck is coil- 
currccl i i i  by Wood. 

1855 July 10. Los higc*lcs Coiility ; VI11 or Iiiglier. J?lilour sl~oclcs 
in 12 secorids; t w o  sea wuws rolled i i i  u t  l'oint Suii J uu~r'ii~iirrc~tliately 
after scco~itl shock, accordin to 'rrask ; btalls ill Iilissioll cIliircll lit 
Sun (iubricl fc*ll; Iiurris d~wrnirrjc, in sixty ~ c i r r s  i r r  Solrtllcarn 
Ctiliforiiiii, sii s uliiiobt cwvy stiwtiiru ii i  IIos A ~ i p l ~ s  wtls  tllriuttgu~l, 
cud twine bui r dings lcfL with large cracks in walls. 

1839. 

?l 

in hlontcwy Ba . One hundred and twenty nftershoc z s in 2 months. 

minute ; felt by ship ling in hnrbor ; threw merchandise to ff: oors. 

VII. Few details known. 3 

Huinbld t  Bay; VIII. Three heti'vy shocks> 
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1858 I"ebru:iry 15. SIIII ICr:iiic~is~~o; WIT, l i istrt l  8 srconds. VTI 
nt? Onlc lnird ,  \'I a t  Snn ,los(~, ~ i i i t l  strotrg n t  Montcroy. Wiitrr o€ Siin 
1hnc-ist;i) 1311 y (1 id 11 rlbed. 

1856 Scptchbcr 20. Scrri*r nt Snntn Ysnlwl, S n n  Dicgo Count 

~ v i r l l s  c.r:ic~ltcd, ant1 c*nt l lc :  stniiipctlrd nt Snntn I siibc.1. 
***1857 January 8 and 9. Origin prob:rI)ly nrsr Vort Trjon, 

nortliwcst cornw of Los Angrlrs Coiinty, brit riiptiirv cxtcntlcc at 
1r:rst 100 milw to thc northwrst, and  to thc soiithrast of t l i n t  point. 
Nrnr Tejon a corral wiis Convei*t,rd, by horizontal dislocation of 

roiind, inte *an open S-shupcd figure; n t  the fort, biiildings and 
firfie t r rw wrw thrown down. A t  Vrnturn the roof of the mission 
chiirch collnpsrd. Artesian wells in the Santn Clara Valley ( m a r  
Ventura) censcd to Row, and in other plncos wells incrcRsed their 
Row. The nrea of strong shaking was very considerable and that 
over which the shock \vas perceptible miist have extended widely, 
incliiding a large part of northwestern Mexico; Wood and Allen 
consitlor this as  potentially the most destructive shock in the coast 
range province since the advent of white men. 

brick, ndobe, or concrete building was damnged and a new bric 
building of only one story, and very firmly built, wns cracked through 
the center. Less severe, but caused some damage at  Snn Francisco. 
Motion was undulntory, long and suggestive of great power, rather 
t hnn short 6nd sharp. 

1859 Octqber 5. San Francisco; VI1 by Holden's estimate. Pos- 
sibly attained destructive intensit 

and central California. 
Nev.; felt as fa r  northwest as Yreka, Calif., and east into JJtai:  
Allen suggests possibility of origin similar to that of Pleasant 
Valley, Nev., shocks of 1915; if so, this may have been a major 
earthquake. 

1860 March 26. Holden says VI  and severe at Los Angeles and 
in southern California; Jnny not have been of destructive intensity. 

1861 July 3. Contra Costa and Alameda Counties. Severe (I%?) 
in Amador Valle , near present site of Liverinore; adobe houses 

opene% and a new spring of water appeared; strong, but no damage 
done at San Francisco. 

1862 May 27. San Diego County; severe, with many aftershocks 
to June 5 : strong at Sari Uierro. Temecula. and Anaheim. 

riirisc~tl SOIIIP ul~irnr tit IAIS Angolrs. (kilirrgs slinlrrn clown, nt10 G 

T "1858 November 26. IX. Very severe a t  San Jose where eve 

but definite details lacking. 
41860 March 15. Nevada an J' a considerable portion of northern 

V-VI at  Sncramento; VI1  a t  Carson Cit 

dama ed, men in h elds thrown down j in San Ramon Valley a fissure 

1863 December 19. Ssn &kcism;  Holden estimates VI11 ( 8 )  
at  Snn Jose. 

*1 5% 4 March 6. A widely felt shock which Allen after consider- 
able study places as probnbly centering in the region between San 
Francisco nnd Gilroy. Accounts froin San Francisco indicate con- 
siderable motion of ground; also it is reported that swells rolled 
in from the bay. Little dama e a t  Santa Clara, thou h church 

and Petaluma, and of intensity IV as far  away as Visalia. As on 
November 26, 3888, motion was long, undulatory, and powerful, 
rather than short and quick. 

Definite record of destruction lacking. 

37 

Bteeples swayed. Strong a t  Stoc P cton ; very noticeable a t  ff anta Rosa 
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1865 March 7 and 8. East Central Sonoina County; VIII. I n  
Bennett Valle most chimneys fell and stone walls tumbled; a man 

fell. Heavy a t  Nara. Two shocks, about equal. 
Confused record; Holden said smart shock at San 

Francisco, San Juan  and Santa Cruz; Tennant said light a t  San 
Francisco. Holden reported from Bancroft manuscript that it was 
remarkably strong in southern California. This possibly is the 
record of 2 distinct shocks, 1 or both of which may have possessed 
destructive energy. 

A t  Fort  
Humboldt a11 buildings were badly tlaniiiged ; fissures opened in pa- 
rade grounds. All brick housos in Eureka were damagqd, and most 
of the brick chimneys tumbled down. of a Hum- 

error of 1 week in date. 
*1865 October 8. In Santa Cruz Mountains between San Jose 

and Sunta Cruz; I X  at  least. A t  San Francisco the greatest dam- 
t i p  was to the less strongly .constructed buildings on made land; 
structures on solid ground, or well constructed, suffered, little dam- 
age; water mains and gas pipes broke in several places 'hecause 
o€ shifting ground, nncl a crevice opened in one street. A t  San 
Jose the wulls of the jail and of a church fell. On the $anta Cruz 
Gu. I ltoad chimneys fell ; n t  Afountnin Chnrley's the earth opened 
anc I boulders obstructed the road. A t  New Almatlen a lnrge brick 
storclioiise and several lioiiscs were destroyed ; the enyth opened 
and closed, tlirowing u p  cloIids of dust. Wells wid streains were 
afi'ected. This wus less widely felt than the less destructive shock 
of Mtirch 5, 1864. 

1865 December 15, Dry Creek, Mendocino County; VII. De- 
tails l d i n g  ; this inny not ~ N L V C  been tlcstructive. 

1866 March 26. Allen believes, from scattering reports in Hold- 
en's c~;ttiiIog nntl from iicwspiqwr ~~ccoiints, tlirrt 11 shoc*lc of intensity 
V I  I or VI11 origiiiritctl iii the region brtwecli SIIU lcrunciwo tilid 
('rilroy ; intensity tlistribritioii suggests t l ~ c  sliock o f  July 1, 1911, 
VI Or VI1 a t  SUI1 k'rUIiCiSC0. kk1)orhl frolit stockton, hfo~ibrcy, 
and Sacramento. 

1867 December 1. Heavy at  Nevacla City. No details known; 
may not have been of destrurtive cncr ry. 

1868 May. Dos Palnias; IX(?), kip). Holden states a long 
fissure o ened in the earth a t  Dos Pnlnias. 

meiito. Listctl by B'uclis iind I'crrcay. Allen consitlrrs tlitlt tliis 
is irobttbly a misdating of tlie nest entry as Iioor is suine. 

1868 May 29. Series of shocks in interior bf Califorilia and Ne- 
vada. Lassen County and Siicramento, Calif., and Fort  Churchill, 
Nov. Dostructive energy poshiblc, but riot established by the record, 

1868 June 2. Downieville uiitl Forest City; VII. Itccort1 indeli- 
nitc ; destructive force not estublishctl. 

1868 July 24. Tultire County ; IIolclcn says VI1 ; not riie~ltioncd 
b IOCIll pn1)ers. 
'*1868 September 4. I~oi*rslioclrs on S c p t c ~ i l ) c ~  :I ; t1ftcrsliocLs 

very iiuiiicrous, coiitiiiuiiiy into OctoLcr, soiilu of tlleiil Inryc. Very 

was thrown P rom his feet. A t  Santa Rosa a well-built chimney 

1865 May 24. 

"1865 October 1. Fort Humboldt and Eureka; IX. 

Holden's entr 
boldt shock on October 8 apparently refers to  this s ii ock with an 

See Holden. 

'. 

1 1868 E ay 24. Violent shocks in Nevacla; two shocks a t  Sacra 
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wwrv oii iippcr I\‘(wi  l i i v w ,  Tiiyo (hirrily. JSoclt s l ides  rrportcd in 
t h  iiioiii\t:iiiis. At 1,0110 l’itw, 40 shocl<s in 1 hour on September 4. 
Appnrciitly not fclt n t  Visnlin, nor n t  Intlcpcndence. In imy cnso 
n c*orisitlcrnlh tlistmbnncc whicli \v(.oiiltl lirive cniisccl diiiiinge i t1  a 
set t Ivcl region. 

\- ’3 
Y 7’ **I868 (Tctohcr 21. I l iiywnrtl; S ,  Siin T’rnticiscw; TX. T h i s  

R I  ioc-lc \VIIS it(*(*( iii i )t i  r I i c ~ t  I J y fri 1 I I t ,  t i * r i i +  1 i t  i ( * r  1 4  11 iiv ii it II lorig t,1 i c y  I I ciy- 
w l i r i l  fiiiilL wliii*li  p i w l l i - \ s  ilin $1111 A i ~ ~ l i v ~ i ~  riiiili. ILIJOIII, 18 iiiilw 
tn tho eiixt, n n i l  i H  n t  I i w t ,  10 i i i i lvs  i i i  I~~iigtli, iiliiiost, c:crtiLinl,y i r i i ~ c * h  
lonptr. Jhinagv grcdcrst, nt 1 Iiiywnrtl niitl nearby plrircs dong II:ty- 
wnrd Enlilt. A t  San Ihnc isco  tlicrc \viis consi(1crrible dnmngc on 
made round ; tlw cnstomhoilse was hntlly tlnnrngetl nnd a tnll chim- 
ney fc T 1. At  Ilnywaril nlmost cvery biiildiiig wns b:idly tlnmiigwl, 
m;mg coiiqdotrly wrralrad, At Snn Lcnntlro tho cotrrthoueo nritl jai l  
were thrown down nnd othcr buildings wrcclcctl. Deaths occurred 
in several plnccs ns n rcsiilt of falling bricks; the number of 
cnsunltics totnlctl nbout 30. Although so strong about Snn Fran- 
cisco Ihy,  this shoclr definitely was less widely felt than other Cali- 
fornia shocks of ns  great epicentral energy mnnifestntion and than 
some shocks of less tlestructivc effect, See Holden find Report of 
the State Enrthqunkc Commission (1908), vol. I, page 434. 

j->- 1869 October 8. Ukiah; VI11 ( a ) .  Severe nt Ukiah; felt only to 
short distances. 

5 h 1869 December 20-27. A series of shocks hard to iintnngls in the 
record. The shock of December 20 was of intensity VI1 a t  Grnss 
Vnlley. On the evening of IJecember 26 and cnrly morning of 
Ilecenibcr 27 the s t ron~es t  action was in the Virginia City-Steam- 
boat Springs section oFNevndn, where waves were reported seen in 
the solid ground of the valley and from the description any intensity 
from VI11 to X cnn be nssigned. A secondary center appears to 
have been locatcd in the Sierra east of Oroville-$5,000 damage WRS 
done to brick biiildinp in thnt town. Intcnsit j~ a t  Sacrnmento no 
higher thnn VI, clespite account in Holden. fiolden’s mention of 
hlariposn should be of the Mariposa Mill nt Virginia City, not of 
Mtiriposn, Galif. Not noticed nbout Sari Fr;i iicisco Ihy .  
“1871 March 2. Humboldt County; VI11 or IX; severest in 

Chimncys thrown down in laws as fnr apart as Eureka and 
$etrolin, and a t  points bctween, as z;t ohnerville. 

1872 M a p h  17. Lone Pine; VII. This is Holden’s entry. News- 
papers of r c g h  do not confirm, although mentioning shocks possibl 
of intensity VI1 or VI11 on July ti and 11 of the revious year whicg 
may have been foreshocks of the great shock of R arch 26, 1872. 

**‘:‘1872 March 26. Major earthquake in Owens ValIey near Lone 
Pine; X. Though severe the damage was light compared to thnt 
which would have occurrod in a more settled region. The shock 
wns felt ovex: most of California and probably over most of Nevada 
und much of Arizona; it was shar ly fclt over an area 500 miles in 

in the Owens Valley and severe along the western E opes of the 
Sierra, the Mo avo besert, and in the eastern portion of tho Great 

1868 Scpfymbcr 26. ‘ITItinlr; VI11 ( a ) .  

27 

SE- 

enrs. 

~7 

9 extent north and south and 300 mi P es wide, and was ver destructive 

Valley of Cali 4 ornia. . 
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8 U. 8. COAST AND CJEODETIO SUBVEY 

The first shock short1 after 2 a. m. was sudden and violent and 
all serious damage was lone in the first few minutes. At  Lone Pine 
all adobe houses were tumbled down; out of a population o 

9 miles north, and with the same type buildings, there was little 
loss of life. A t  Indian Wells, 67 miles south of Lone Pine, adobe 
houses were cracked. Near Owens Lake numerous depressions 
formed between cracks in the earth; in one place an area 200 to 300 
feet wide sank 20 to 30 feet, leaving vertical walls; several long 
narrow ponds were formed. Well-defined scarps formed along tlia 
truce of the Major Sierra fault, mid horizontal motion ranging 
from 3 ,  to 18 feet was revealed by fences crossing the fault. Large 
masses of rock were dislodged from the steep slopes. This shock is 
greatest of the three outstanding earthquakes of California, those of 
1857, 1872, and 1906, and in a settled region would have had catas- 
trophic results. 

1872 May 17. Lone Pine; VII. Strong aftershock.., . 
**1873 November 22. Del Norte County, Calif., and southmest- 

ern Oregon; VIII ,  IX, or X. Destructive from the coast inland 
70 miles to Jacksonville, along the const from lit least Port Orford 
on the north to Cresent City on the south. Felt from Puget Sound 
to San Francisco, indicating a shaken area not greatly less than in 
1906. Felt a t  sea. 

W. H. Mulliolland ‘reports an 
intensity V I I I  shock at  present site of Inglewood; kiln under 
construction knocked down. Date uncertain. 

1878 September 7. Holden says “ severe ,’ shock in southern Hum- 
boldt County. Destructive character possible, but not established. 

1881 April 10. VIII.  Damage to chimneys in Modesto region; 
felt from Greenville, Plumns County on north to Visaliu on south, 
and west to coast, which considering the hour of occurrence, 2:  15 
a. m., iridicutes R shaken area of the order of 100,000 square miles. 

1882 March 6. VII. Some diimuge und bad fright caused at 
Hollistcr ; “ severe ” but uppnrently no c1:image a t  Rierced, Smta 
Cruz, Gilroy, Moiiterey, uncl \Vatsonville ; illtensity I V  plus, as ftir 
us Visuliu and IJcIiioore ; uftcrsliocl<s. Origiii probably in coast 
rtinge southeast of Hollister. 8 ,  

1882 August 13. V I  or nioro severe. Seven slioclrs u t  Round Val- 
ley, Inyo C’ounty. Possibly not tlcstivctive. 

1883 March 30. V I  or higher. Psjnro Vnllay region; windows 
broken ut Santu Cruz nnd Watsonville ; npparcwtly stronger toward 
Hollister wlicre iiitcwsity m)b:ibly wns V11. Aftrrsllocks for I ~ i r s .  

1883 September 5. C‘I 1 Strong slloclcs reported tlt sovernl points 
~ 1 0 1 i . g  the co;ist from Saritti Ihwbwu to 1 ~ 0 s  Angclw iriitl  ,\yiliirin.gton ; 
no tlt~~nug,rc~ clcfiii i tc1.y rcbportrtl. 

1883 October 22. Iloltlrn s ~ y s  VI11 or mom sc!vuro. “A shock 
threw dowrr 11 src.tion of tlw MutF ” i l l t o  t lw R I t w c t l  liivcr brlow 
Mc*rcc*tl l’ulls. Not rcportctl (~IWWIICIV.  Alien siiggwts tlirit this miy  
have bccn only n Inrgca Iaii t lsl iJc.  

1884 January 27. VII. lI\rmbolclt County ; rcportncl from Capo 
Mcwloci~lo as stroii r iintl from Iiytlcxvillc I I I ~  I h d ~ ~ ~ , ,  

1884 March 25.%TI (or Iiigliorf). I ) i ~ ~ i i i i g o  to wcills of brick 
buildinmi on Sirir l’ruiicisco wstcrfront; V I 1  ut (’lilrov: fu1.t tlwourrh- 

than 300 people, 27 were killed and 60 injured. At 

1878. Afternoon of late summer. 

I. - -  . _. 
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oiit c-ciitral ViiIiforiiiii ni i ( I  11s far iis ( ir i iss Vii~icy i n  Sirrrii. A I l m  
plric.c~s pi*ol)til)lv oriKiii soiitli of Sari Jcriiiirisro iintl north of G~ilro . 
(pliistrring? ) . I 

1885, .January 30. VIII.  Iloncy 1,iikc Vallcy, Lasson Coilnty ; 
strongcast nbnr .InncsviiIo nntl on Siisnli ltiver 12 miles from Susan- 
villt*, whc\rr cliiirinrys fcll. Niini+~oiis nftcrshoclts continllcd 
fllr0llC'llc)llt. 1~' l~ l~ l~ l lnry .  

Miill)rrry tli.;frict, 17 milos so~ithc~ist of 
ITollistcv, w h r c  diiiiiiwys frll r i i i t l  otJior thiiiing!c* wiis don(.. In- 
tviisity VI1 tit I i o i l i h t w ;  r-rticlts of I)iinks of I'rtjriro ltivcr; felt to 
Siiii 1tiifiic.l on north with intrrisity IV.  

"1885 April 11. VI11 or higlicr. A witlrly fd t ,  slioc*lc in Ccntrril 
(hlifoi*iiiii wli iv l i  is IwIiovotl I)g hll(w, II ftoi- c.onsi(lwiil~lt~ iriwst igii- 
t io i i ,  to liiiv(* origiiiittwl lw(,wwii (~lioiiiiiio i iritl  Siin Ikwito. ' 1 '11~  
s(w ii t,y 1 lo H I  111 t ioii iii II  IWS (WPII  II II t i  111 iws i mi t P ( Ir t vrin i ri at ion 11 ii - 
rrrtaln. !)rstriict,ivc~ n t  rAIIs ~ t i ~ i i s ,  i i w r  ] ' t i so  ~ t o ~ v s ;  intensity 
VI 11s fnr ns  hlcrwtl nntl VihriIiii; V I  ,111s n t  Siin 1,iiis Obispo rind 
siiliriiis; fr l t  to nlrirysvillc on north, \ < w ~ c r  on wst,  ant1 Vcntiira 
on soiitli. Arcn of intcwsity V in C ~ S ( Y W  of 30,000 sqtirtrc iiiilcs; area 
of pwcq>tibility more thnn 125,000 square miles. Little clamnge, 
becriiisc of cxtrtwwl 

1885 July 31. dolden snys intensity VI1 at  Cloverdale, Sonoma 
County. 

1887 June 3. Carson City, Nevada; VII. Severe shock lasting 7 
seconds ; stone and brick walls cracked. 

1887 December 16. Mendocino and Point Arena Lighthouse; 
VII I? .  

1888 February 18. Intensit probably VI1  plus a t  Point Arena 
Lighthouse; 3 severe shocks n t  J o r t  Brngg; 3 shocks at  Mendocino. 

1888 February 29. VI-VI11 at  Petaluma; less strong a t  Mar- 
tinez, Santa Rosa, and San Francisco. 

1888 April 28. Ncvada City, VI11 ; walls of courthouse cracked. 
Grass Vnllky, V I I ;  top of chimney fell, Orleans, mine flooded and 
shock felt in Idaho mine below 1,600-foot level. Biggs, plaster 
cracked. Felt f rom San Francisco northeastward into Nevnda. 

1888 November 18. Intensity not less than VI1  a t  Oakland, , 

where five chimneys on Twenty-third Avenue fell. Felt only in 
nearby places. 

1889 Mag 19. VIII .  Collinsville nnd Antioch; VII I ,  with chim- 
neys destroyed; some damage n t  Modesto, Rio Vista; felt strongly 
on San Francisco Bay; felt throughout most of Central California. 

1889 June 19. VI1 plus. Chimney overturned at  WillowSCreek, 
Lassen County ; people frightened into streets a t  Susanville ; water 
of Eagle Lake muddied; 75 aftershocks; felt to Chico and Sacra- 
mento and into Nevada. 

1889 JuIpl31. VI. Heaviest shock since 1868 at  San Leandro 
where one chimne fell ; people awakened from Santa Rosa and Napa 

1889 August 27. VII.  Los Angeles to Santa Ana. Ceilings 
cracked and windows broken a t  Pomona. 

1889 September 29. V I I I ? .  Re 'on of Bisho and Sierra to 
westward; .report of rock slides in kr ierra: V I  at g, awona: h e a w  

1884 June 6. Two shocks a t  I<ctl l h f f  which cracltccl wid i 8 

18HB M:II.C~I 30. 171 11. 

thinly settled nature of epicentral tract. 

on north to San P ose on south. 
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1 3  

at Yosemite; felt noticeably a t  Bakersfield, 140 miles from Bishop. 
Compare shocks of May 6,1910, and September 17,1927. 

Felt strongly throughout Southern Califor- 
nia. The distribution of reports suggests a shock comparable in 
energy and location with that of April 21, 1918, on the San Jacinto 
fault, although since the region of the probable origin was alniost 
uninhabited, reports of actual damage to confirin this inference can- 
not be found. Intensity V I 1  at  Pornonu, wlic*re goocls urtd dislies 
fell from shelves, type in a iicwspuprr office wiis “ pictl ” rind windows 
were brolceri ; and of VI  at  Los hngelcs. Tclcgrupli disputcliers along 
the railroud froni Ponionii to Yiiiriu reported tho shock as stroll r 
US at  l’omonu. A t  Sari Dicbgo a duratioii of 1 minutc yas reportek 
T h e  hour was 4 u. in. and reports came only from the region wliere 
the intensity was enough to awuken yeople; this region, however, 
covered Southern Culifornia. Holdens entry of February 15 is an 
error of dating. 

1890 April 24. VI11 plus. Manterey Buy region. A t  Watson- 
ville chimneys were thrown down; the area of intensity VI11 em- 
braced Wutsonville, Hollister, and Gilroy, und centered about Chit- 
tenden with fissurin in the Sail Andreas fault zone near t l i u t  local- 

ment of bridge. This shock was felt througliout central Cali ornia 
despite its occurrence at  about 3 : 30 a. m. ; it was stron enougli to 
cause alarm in San Francisco. Aftershocks for inan jays. 

1890 July 26. A submarine origin off Cape Men ir ocipo and en- 
ergy comparable to that of the shock of January 22 1928, is indi- 
cated by the few reports available. Intensity of V I i I  at Petrolia; 
strong but little or no damage a t  Eureka and Mendocino Cit ; felt 
to Suisun, 200 miles southeust, and a t  Sisson, Sislriyou d u n t y ,  
despite occurrence a t  1 : 40 a. In. 

Holden describes a strong slioclc :it Mono Lake 
on this date. His source appears to be inaccurate ; the date given was 
not a Sunday, and no other reference can be found. It ,is possible 
that this refers to the shock of September 29, 1889, which was on a 
Suntlay and in this region. 

1890 September 19. Shock which probably MW strong OIA the UII- 
settled hlojave Desert near l h g g e t t  ; this, however, cunnot be estab- 
lished by the record. Felt u t  Sim Bernurdino. 

1891 January 2. VI1 or higlrer. Ceilings crucked, plaster thrown 
down u t  hlou n t Hurtiil ton. l’el t tlirougliou t cell t ru 1 Ciili fornia ; 
strong but little or no daniugc reported u t  Gilroy, Sunta Cruz, arid 
San Jose. 

1891 October 11. Probably IX. 1i:tny chimneys fell, iind brick 
buildings were clurnageetl in bononia aritl Nup:i, where tho intensity 
probably cxceedetl VIII.  At  tho latter place the tower of t h t  lllstille * 

asylum fell. Intensity V I 1  at  Petaluma and Suisun. ‘c;3Le estcnt of 
tho area of perceptibility was not coiiimeiisuri~te with the rntllur 
high epicentrial intensity ; at  SUII It‘ruricisco the shock WIIS clusscct 
as “ slight.” I n  the central region afterslioclcs continued tllrougll 
the night. 

**1892 February 23. T l l i v  probably wus the largcst Ctilifornin 
shock of the intcrval 1873-1900. Intoiisi ty prob~bly  reuclied X 

*1890 February 9. 

P ity. Dumnge to rai 7 road through settling of ground and dis lace- 

1890 August 23. 
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ncnr origin, wliirli wns nppnrently in the unin1inl)ited region of 
nortlirrn JAWW ("iiliforniii, Intciisity fit, lrnst VI11 along tho 1% 
vific const, af h w r r  CnIifornia, as inc south :IS $:in Qucntin. EfTccts 
rr )octet1 from Snn 1)iego County are as follows: A t  Carrizo nll  

in l'nrntlisc Vnllcy, church and schoolhouse built on stilts brought 
down and dcinolishcdj n t  San Diego, a largc number of buildin s 

hoi~rs.  Oiitsittc of %in I>kgo County the sliock was fclt as far north 
11s Visalia ; 3ntcnsit-y was VI n t  Sari 13crnnrdino. 

The main shock on the 19th was strong- 
est nt Vnciivjllc nnd Wintcrs, whcrc brick 1)uiltlin s were wrecltcd 

Cre.clc, 11r:ir Wintcrs. Intensity of VI11 was renclied from the 
region of Sirisan on tlic solitti to Woodland on the north; :it Sacra- 
niento the jptensity was VII. 'Yhe gi'oiind mas fissured nloiig stream 
bnnlts in  tha Wintcrs scction ; at  that point toinbstonas wcre turned 
itround or sli:ittercd, and a prcss ivcigliing u. ton was overturned. 
At 1)ison innny of the finest rcsidcnccs w're ruined and firc hrolcc 
out. A t  Fairfield a church tower fcll. Thc intensity at San Fran- 
cisco wiis about VI, the unbracrd wnlls of a building being tlemol- 
islicd were tumbled down. Tho shock was felt as of about intensity 
111-IV as fa,r south as Fresno. 

On April. 21 a shock of less t o l d  energy but in its epicentral 
region as severe as the first, took place to  the north of the origin 
of the first shock, and caused additional damage to the weakened 
structures in the damaged towns, and fresh damage to towns not 
so badly hit on the 19th. A t  Esparto every brick cliimney fell and 

--w.ooden buildings were wrenched out of shnpe; intensity of IX seems 
i n h t e d .  The shock was very severe a t  Winters. See Holden's 
catdo 

'? 7 l8skMay 28. Ontario, San Bernardino, and Santa Ana. The 
record does not establish this as having caused destruction. 

94 1892 November 13. VI1 plus. Monterey, where chimneys were 
cracked and the shock m m  described ns the heaviest ever ex erienccd. 

9 7  1898 April 4. Probably IX. Newhall and Pic0 Cnnyon oil re- 
gion, 36 miles northwest of Los Angclcs. All chimneys wcra wrecked, 
the earth WRS fissured, boulders sliakcn clown the hillsides, and a 

reat cloud of dust arose from the San Fernando and Cnstaic 
kountains. I n  spib of great local intensity, the shock was not 
strong a t  Los Angeles. However, there was intensity VI1 a t  Mojave. 
Aftershocks continued for da s. 
1893 May 18. Re orts ingcated intensity of V I  along the South- 

intensity possibly VII, on Ventura County coast. Belt inland a t  
lenst to beyond &an Bernardino, and southeast to San Diego the 
latter point 150 miles from the probably indicated origin od the 
Ventura County coast. This shock should bc suspected of having 
had enough, energy to do ,considerable damage in a settled region 
with oorly constructcd buildin s. 

18f3 August 9. V I 1  to V I T f  Considerable damage to Jlimnep, 
ctc., a t  Sank Roea. Intensity VI or VI1 at Petaluma. 

nc 1' obr biiiltliiigs tlrstroyctl; nt damul, wnlls of stonc kilns c r n c h ;  

rrnclrrd nnd plnst,rv, ~lislodgetl (VU.) ; n t  Cninpo, 158 shocks in fi 2 

nnd intrnsity w:is IX. Water was ejrctcd froin t E c bccl of l'utnh 

9 1 "1892 April 19-21. I X .  

Damn e to windows and dishes a t  Salinas and to plaster a t  Er ollister. 

I W 
ern Califorilia cbast P rom Santa Ana to Santa Barbara. with highest 

I a I 
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1894 July 13. A press item reported a sharp shock at h e  Ridge, 
in the Sierra about 50 miles northeast of lpresno; the clam a c r w  
Stephenson dreek wns said to have been dninuged. The shock W ~ S  
unfelt in the Sun Jouquiii Valley. Report suggests that shock may 
not liuve occurred-severe electrical storm was raging. 

1894 July 29. Arlington, Los Angeles, Sun Ucrniirdino, Mojave. 
Widely felt. Intensities of V I  or VI-VI1 in the Los Angeles coastal 
plain, and of V I 1  at  Mojave, suggest 11 region of destructivr intensity 
in the mountains between. Felt from Bukersfield on north to San 
Diego County on the south, arid Ventura on tlie west. 

1894 September 30. IIeuvy at Hydesville and Eureka; felt 
s t rondy by schooner Lila awl Mat t ie ,  35 miles off Shelter COVC. 
A ruther large subiiiarine eurthquake off Cape Mentlocino is a prob- 
able interpretation of the record. 'l'ho shock was felt to  Sisson, Sis- 
kiyou County. No damage on land actually re orted. 

Boulders dislodged from hills ; nt San Diego some brick walls cracked 
and considerable alurin, but no serious cluiriuge reported. Felt  to  
Sari Ijernardino and Los Angeles. 

1894 November 14-18. Series of shocks in Virginia City region 
of Nevada. Sliock oil 14th wns of intensity VI1  u t  G d d  Hill; that 
of tlir 18th duinaged wulls untl broke wintlows at  Virginia City. 

1895 February 28. VII.  I1ide~~ende11cx3; felt a t  Uishop Ckeek and 
Keeler. 

1896 January 27. VII. Carson City, Nev. Plaster broken in 
many buildings. 

1897 June 20. VI11 or I X  a t  points in region of San Andreas fault 
near and northwest of Hollister ; damage reported at  Hollister, Gil- 
roy, Salinas, and other points; rather strong a t  Sun Fruncisco; area 
of perceptibility of tlie order of 100,000 square miles. See McAdie 
catalog. 

1898 March 30. Chief damage at Mare Island, VII I ,  whore the 
loss required an appropriation of $380,000 for restoration. Occur- 
rence u t  night was tho only thing that prevented 10s of. life. Felt 
us fur  us Curson City, Ncv. At Sun lhmcisco, VII.  ' Chiinncys 
twisted and tlicru was considci*itblu ~iiisc.elliiiieous diriiiugo. , Listetl 40 
sccontls. 

"1898 April 14. Mrnclovino Coiiiity cotist, probiibly IX to S. 
Ron& in riioirntuins hliintl Mriitloc.iiio rcbritlc.rtd iiiipissiiblo by ltintl- 
slitlcs 1t11tl f i t l h  trccs; frtririt~ Iiouxcs wrccketl u t  (irCC~llWOOd ; itt 
M(wloviii0 diiiiri1t!ys fvI1 i i i i t l  cicw(4c*r.y ~ i i o i i i ~ i i i ( ~ i i t s  fall 01' wcro 
1 W ~ ~ I P I I .  b't*it H o i I t I l t w l s t  to S I I I I  J I W .  Aulni1.y l l r te l~s~~l l l~ks ,  cwiitiiiuiiig 

hi ig  contiiiiicvl slioc*k which 
CII us(d  soiiie (la I I  rsgc~ I(  i 1 II 1ii1w I* 111 11  1. Ibpor  tcc I 11 Iso n t 1 I ytlcsville. 

V I 1  to V l l I  ut W~itsoiiville a~rtl in country to- 
wttrd Corralitos; cliimnc~ys iri it l  c*rairtrry irioiiuiiitwts tluiiiugcd jn 
( i i * c w i  Vull(!y. Imig c w i i t i n u c v l  1111tl rolling iiiotioii t r t  Mount l-lanl- 
i l t i i i i .  

I H ! N  .Icily U. 'l'wo H J I O ~ * I ( S ,  IipI)iiiviitl,y witlriri 1 uiinotr, tho larger 
origiiiii~i~ig I I ( * I I I *  W i i t s o i i v i l l c ~ ,  w l i t ~ i - r  iiit(*iilsity wus V111, und ap- 
puwitly south of tlw origin o f  the April sliock since the intcnsity at 
Suliiias was higlier tliuii in April; the other sliock near l'lensanton, 

1894 October 23. V I I I ?  San Diego an C Y  nearby mountains. 

f 0 l '  \\'4*141(H, ill hOlll(' ['Ilht'S lOC'llll y l ' l l ~ l l t b ~  h( I ' O l l ~ .  
189'3 April 16. 

1899 April 30. 

~ h r * t h i ;  V i  I j ~ l i i s .  

\ l ' i , ( i i i o i i i i i . ( ~ ~ l ,  1)irt iio tliiiiiiigt~ ut Siiii lcriiiiciscu 



wl i i~ro  tho iiitcwsii,y IIISO wns id)oiit, V I 1  I wi th  tlniiisgv to brick 
hildings.  A r w  of 1)wwi)t ibility of slrorks cscwtlrtl 40,000 ~quura  
niilcs. 

1899 July 22. Oyigin nlq)iireiitly on Cnjon I’nss scction of Sm 
Antlrcm f i i t i l t .  IIltcwsit,v VI1 to VI11 in S n n  Iiernnrtlino and VI1 
in Los htigcles. Lnnds’ljdrs extcnclctl for 20 miles northwestward 
from Ctijori l’nw, nlong thc zona of the Stln Andreas fault. Felt 
( : v t v  soi i t  I i c m  Cnlifornin. 

1899 October 12. StitittL l h n ;  VITT, ’ Local shock the only other 
plwe reporting being l’ctalunm, 16 lnilrs tlistnnt, where shock was 
not stroiig. 

*1899 December 25. Rrgion ncw niicl soutlirnst of San Jacintq; 
IX or X. f ~ ~ n c r n l l y  fclt in southcrn California nncl wcstmn hr i -  
zonn. Ihinagn nt Stin .Jncinto, Itivrrsitlc, Ilrtllnntls, and San I3er- 
nnrdino to cliiinnoys nntI brick walls. h s s  of lifo on Cahuilla 
Ind inti Ihrrvation i ii col I I I  pno of ndobcl bti i Idi rigs. 

Origin in Stone Canyon region of San Andreas 
fnult northwrst of Cholnme Vnlley, wlierc fnult trnce phenomena 
were prorluccd. Intpnsity VI11 at lciist at Parkfield in Cholame 
VaIlcy; VI1 n t  Snn Miguel; V I  to VI1 at  San Luis Obispo. Felt 
to San Joso on north. Mnny aftershocks. 

VTII nt 131mirn, wliere nearly nll chimneys fell; 
\’IT-VIII at Vncnville, where some chimneys tumbled ; V I 1  a t  Fair- 
field and Suisun; intensity V plus as far ns San Francisco. Area 
of perceptibility probably exceeded 30,000 square miles, but reports 
lire incomplete. 

1902 July 2730. TJOS Alamos nnd Lompoc region of Santa Bar- 
bara County. Intensity probably IS in central region, with near1 
all chimneys, destroyed and frame houses badly wrenched. Althougg 
locally so strong, the shock was no more than noticeable at San Luis 
Obispo and was not widely felt. 

*I903 January 23. A world-shaking earthquake centering in the 
ilninhabited region south of Imperial Valley. Felt throughout 
southern California and western Arizona. Occurrin now, this shock 

ently was some distance to the south. 
Reported at Niles as the heaviest since 1868, 

althou h damago was not specified in the report. A small propor- 
tion opthe chimneys fell in the region from Hayward and Livermore 
to San Jose. A t  Mount Hamilton 2 shocks lastin in all 32 seconds, 
were describd, probabl, the P and S hases o P 1  shock. Rather 

miles. 
Willows and surrounding towns; brick walls re- 

orted cracked a t  Willows. Re orted felt from Sacramento to 

been felt in the region west of Willows, since the origin appears 
to have been near that  town. 

/by 1903 August 2. VI11 plus. Center robably in Halls Valle re- 
ion near Mount Hamilton. In San Jp ose the intensit was P ully 

&III, hundreds of chimneys and many cornices fa& Some 
damage at Lick Observatory. Felt to YoSemite Valley an% Fresno, 

115 

I 

1‘7 

P *1901 March 2. 

f f y  1902 May 19. 

th 

f I I 

might cause damage in Imperial Valley, although t fl e origin appar- 

widely felt, the area o P perceptibility E eing about 100,000 square 

&reenville, and from Willows to K evada City; it should also have 

1 s t  1903 June 11. VIII. 

1 ” )  1903 July 24. 
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A t  San Francisco, the intensity waa fully VI, Similar to shock of 
J u l  1 1911. c d o $  December 23. Local shock of intensity VII-VI11 u t  Bakers- 
field, with son10 damago to u numbur of buildings and considerublo 
alarm. 

I L b  1906 March 3. A shock of moderately destructive power origi- 
nating just south of the Imperial Valley and felt as far  as Sun 
Diego and Riverside. 

1 L7 ***1906 April 18. Coast re ion of middle California; X. One 
of the 3 known great shocks of 8 alifornia history. This is very fully 
described in the 3-volume report of the State earth uake commission, 
and only the outstandin facts are iven here. &Bre was rupture 

the coast line near Fort  Bragg in Mentlocino Couiity to near Snii 
Juan in San Benito County, u r d  of a fault extendling northwest 
froin Poilit Delgada in IIumboldt County, perliaps a contiiiuution of 

there ti, San Andreas siniiliir to tliiit of tlie ITiiywiird fi iult  in t l i u  
Srui Wruncisco llay rt.gion ; tlic t o h l  clistiiircc! of siirfuc*o rupture wus 
about 270 miles. ‘l’lie Sail Aiidrcus Rift is 11 m i i t !  of €i*t~pture idoiig 
which there has been slippilip from ail early geological period, aiid 
derives its name from a small valley on the San Francisco Peninsula. 
The maximum observed slip ing on the surface was 21 feet in n 

fault amounting to 10 or  15 feet was not uncommon’ the greatest 
motion WBS northwest of San Francisco in Marin bounty. q r i -  
angulation by the Coast and Geodetic Survey showed that the. 
distortion decreased rapidly with distance on both sides of the 
fault. 

Along the zone of the r i f t  the horizontal dislocation resulted in 
the displacement of fences, railways, tunnels, dams, pipes, and 
other structures. Only at  the north end of the zone was t$ere vertical 
dis lacement, and this nowhere exceeded 2 or 3 feet. 

fuch  violent permanent change necessarily was acconipanied by a 
great earthquake and extensive damage, which was made greater by 
the inability to put out the fires which followed the sliock, because of 
failure of the water systems. 

Damage was done to buildings and structures in all parts of the 
city and county of Sun Francisco. Much of it was moderate in 
amount and character. Most chiiiineys were toppled over; plaster on 
walls and ceilin s was cracked, aiid there were riiiiny forins of pernia- 

was augmented, paveinelits were buckled, arched, and fissured ; bric 1y < 
nent damage. f n  small districts on niatle land, where the intensit 

and frame houses of ordinary construction were budly damaged or 
destroyed ; sewers and wiitcr inniiis were brokrn ; and heavy strect- 
cars tracks were bent into wave-like forms. 

At Santu Rosa, although 19 miles from tlic Rift, destruction was 
great, and a parent intensity liiglier tliuri a t  iirost other oints of 
comparable gistances. ‘l’he district lies directly irila~icl f mln the 
region of greatest motion oil t l ie  Stin Andrew fault. 

Another region of violent shoclc d ~ t i ~ c h e d  from the irlain San 
Andreas Rift zono wus in tho Los Bulios Ivgion of tho weshr~i  Sm 

of the, $an Andreas Rik, with sur B ace fault trace phenomena for 

tho Siin Andreas or perhaps iiiiotliw wliicli riia.y briir ii rcl. ‘1 t’ 1 0 1 1  

horizontal direction, and re r ative motion of the 2 sides of the 



Joiiqiiin ViiIlry, wl i (w ,  iiioiv (Iiiiti :IO i i i i I rs  frotii tlic Itift, thr. intcn- 
hity WIIS  fii11j IS ; r i r ~ l  IL 1 o i i -  1wIt I r i f i I i  iiitwsity ostcwliiig north- 
west niit~ sotitliriist, ,siigpst(vF wtivity OF soiiie ot~i r r  fault. 

It8 is rstiiiiatctl that t l ic  great slioc.l< cuitl r(*siilt,ing fires cnusccl not 
less t l in r i  5tH) clcatlis, n l i o i i t  o t i v - t c ~ t i t l i  of tlietii in thc littlr city of 
Santn Hos:~, idtliorigli tho l)ol)iil:ition tlicrca wiis not inrich more than 
onc hiintlrctltli t l i n t  o€ Snn l'i*aiicisco. 

All Iriiowii c:irtIiqii:ikv rlFoc~ts on iii(w riiitl nniinnls wrre obsrrvcvl. 
Trccs swnycd violrntJy t i r i t l  i t i  h o t i i ~  (VLWS \vprc tlirown down or 

snnpprd off above the groiiiid. 
Springs and artesian wells eithw itvxrnsctl or decreased their flow. 

A few niiitl or sand craterlets were formed, whwe ets of wntcr were 

disturbcd, brit no tiditl W:LVP ocriirrcvl :inywhere. Vessels off the coast 
felt the vibrntions of the shock. 

There W ~ I S  considerable craclrin of alluvial surfaces. I n  addition 

types of Inndslitles took place, including avalanches and earth slumps, 
and, whc.re the ground contained an excess of water, earth flows. 

Thcre were niiiiwrous aftershocks, some fairly sharp, the last of 
this type occurring in July. On April 23 a shock great enough to 
be recorclnd over much of the world took place probably on the sea- 
ward extension of the Point Dclgada or Shelter Cove fault, off 
Eureka, and caused some destruction at Ferndale. This is listed 
below. 

1906 April 18. Bmmley, Imperial Valley; VIII .  This shock 11 
hours after the greater shock in the north, was felt as far  as Ban 
Diego but. was destrrictive only n t  Brnwley. 

1906 April 23. Fernclalc; 'WII. Chimneys and movable objects 
ovcr~throwwi ; strong at  Eureka; felt into Oregon. 

1906 April 25. Wood's Ciilcli ; VII.  *Aftershock of the April 18 
earthqu:ike. Landslides along coast cliffs of Siin Francisco Peninsula. 

1906 December 6. VI1 to VI11 a t  Piedras Blancas, San Luis 
Obispo County. The lighthouse tower was cracked. Felt a t  Santa 
Maria. 

1907 September 19. VI1 plus. Brick building cracked at  San 
Jacinto; inthnsitv nearly as high a t  San Bornardino, Redlands, and 
Riverside. Landslides in mountains ; powar-company pipe broken 
in Santa Anita mountains. Felt to Monticito and San Diego. 

1908 January 26. VIII.  Milford and Amadee, in Honey Lake 
region, chimneys toppled. Not widely felt, nor recorded on Berkeley 
seismographs. 

1908 August 18. VIII .  Eureka; houses cracked and chimneys 
top )led. Fissure in soft ground, walls cracked and chimne s down 
at  kreshwnter, few miles north of Eureka. Area percepti i le with 
intonsit IV, about 6,000 square miles. 

1908%ovember 4. The strongest of a series of shocks lasting 8 
weeks in late October and in November in the Death Valley district. 
Prospectors frightened from region, but no dama e on account of 
lack of buildings. Allen considers that  in a settle I;: region damage 
corresponding to  intensity VI11 or IX would have resulted. In- 
tensity VI at Lone Pine; felt to San Bernardino and Tehachapi 

spurted throiigh holcs or fissurrs. 'I'hc waters o t' the harbor were 

to the great fissures of the Rift, t F icre were branch fissures. Various 
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1909 May 17. VIII ,  Upper Mattole; chimneys injured, monu- 
ments in carneterg broken and twisted. Felt at Eureka, Rhoner- 
ville, and Blocksbur . 

1909 June 22. +I1 to VIII.  Downieville and Poker Flat;  VI- 
V I 1  at Grass Valley. Felt to Reno, Nev., and north to Siskiyou 
County. Numerous aftershocks for days. 

"1909 October 28. IX. All brick or concrete work reported 
dainuged or destroyed at Rohnerville. Intensity VIIL, .at E u ~ P ~ .  
Felt froin Ukiah northwurd into Oregon us far us Murshfield and 
eastward to beyond Redding, where the intensity wus possibly V-VI. 
Shalten areik >robabl about 126,000 square miles. 

1910 Mar& 10. ';iIIelus. Hegion of lower Pajaro River. In- 
tensity, VI1 a t  least a t  hittenden; probably VI1  u t  Watsonville 
und Aptos; V I  at  Hollister. Felt us fur us Nevuda City; area of 

VI1 or more at  Bishop, northern end of Owens Val- 
ley, and stronger in Rock Creek Canyon to northwest, Belt to 
Sacrainento, 170 i d e s  ; Hollister, 160 i d e s  ; Bakersfield, 140 rniles 
from I3ishop. Area probably in excess of 50,000 squure piles. 

1910 May 15. VII-VIII. Lake Elsinore region; chimneys top- 
led in district between Corolla and Wildomur. Felt to Burstow, 
enturu, and Sari Die 0. 
1911 July 1. V I I k  Coyote, in Santa Clara Vulley,$ probabl 

V I I I  plus. VI11 at  Sun Jose; V I  plus a t  Sun Fruncisco. A ttin 
fell und a lanilslide occurred u t  Edeiivale, near the epicenter. Felt 
to Curson City, Nev. Shuken areu well in excess of l00,OOO square 
miles. 

1912 January 4. VI1 at  leiist. Bisliop, Inyo County. ..Nearly as 
strong at  Laws and Alvord, Felt in Sun Jouquin Valley to west 
and south to Uukersfielcl, 140 miles froiii 13islwp. 

1914 February 18. VI-VII. Origin probably iwur Trucltee 
Meadows, Ncv. Intensity u t  Reno VI  plus; strongest in district from 
Reno to Virginia Cit . 

1914 April 24. dII .  Origin robubly eust of Reno. Chiinneys 
fell u t  ~ c i i o ;  4 u t  tile Uiiivcrsity o f N w u d u .  Felt over ease nortliern 
Culi€orniu and ~riucli of Nevittlu, oiitl  south to liunclsburg, Culif. 
Seisinogi*nnis inclicute that this slioclr had cliargy sufficient to cuuse 
corisideruble destruction in a built-up region. 

1914 November 8. VIII.  Suiita Cruz Mountains, near Laurel, 
where chimne s fell and articles were thrown from shelves. Felt 
from Sunta &mi, Sonomu County, to Solediid, Montcrey County, 
und cast to l4'uirnrc~ucl. 

1915 January 11. VIII plus. At LOS Aiuiiios, Suntu Btlrbura 
County, several wt4-built cliiiiiIicys were s l r i i l t ~ ~ ~ r  tlown in uctditioIi 
to u ni~r i~ l~er  of poorly built oirw, und wuter pipes were pulled tipnrt 
a t  the uriioirs; u t  Loin~)oc soiii(! builclitigs sufl'ercd i h ~ i i i i p  nntl the 
iiitcmity \viis (VI I-VIIL. At Iliirris UII oil pipe H iiic.lics iii ( l i i i i i i (~1cr  
L i ~ o k c ~  hi w v c i a l  ~d;iws. J Iioiv w t ~ w  (~rti(*Irs t l i i c  to I i i i ~ ~ ~ I i i ~ ~ g  i i i  tliu 
u l luv iu l  soil, u i i t l  I I I I I I I ( ~ I * ~ U S  hii i t i l l  l i i r i t l s I i t l (~s ,  i i i  tlir c~pic.cy~ritl rcBKion. 
X ) ( + t ( ~  tlie rutliw liiglr loviil i i i t v i i k i t y ,  tlw slioc4c \VIIS hirc4y felt to 
Suliiius OIL the ii(~rlli i t i d  1 m  A i i p 4 ( ~  or1 tlrc soutlicwt, iiirlicutiiig 
u sliukeii urcu of iiot iiiore tliuii 60,000 squure miles. 

perceptibility probably 50,000 square miles. ' 9  

1910 May 6. 

z 
r; 

Slinlcen urea :i0,000 sc riare iriilcs. 

I \  



1915 IWwtinry 21. I liglily locwliztvl s l iot- lc  of intc~nsity f1i1l.y V I 1 1  
in iiioiint ~ i i r i s  iiwir \Vhitui~~rv, northwclst o f  1,tissril l'cnk. Consitlrr- 
nblo locnl dislocntion of ground. Siiiiilnr to shock of Janiinry 4, 
1019, i n  same rcgioil. 

"1915 June 22. El Crntro, Cnlcsico, nncl Mesicnli ; 2 tlestriictivc 
shoclts, ncwrly 1 Iiorir npnrt. IIcnvy tlrtnicig:c- in soiithcrn Iiiip(*rial 
Vidlry, tliir! ns iiiuc~li to poor qtiaiity of ~)iiiItIings crrctctl diiring a 
h ~ i  prriotl 41s t o  intonsity of s l ioc l~  In J4I Crntro wcl l -co~~str~~~tc. t l  
1)uiMinp iiirrclg s i i f f rw~l  criirks. At, Rlrxiculi pco 
h i l t l i n g s  after tlir first sliock nntl G were killed nnc 
I liorigli a few crnclts ivprc fomotl i n  thr 
tlitclics n n t l  irorlts wcrc little t l i irnrigcd.  l'hc unstnl)le brinlts of thc 
Ncw nntl Alniiio Rivers slit1 down in riinriy places. Several farmers 
observed that n f h r  the shocks onc-third more water was required 
for irripntion, bccnuse of the cracks in the soil. Area affected wns 
rtboitt 60,000 q m e  ttlilcpI, Do,.spito the rather high local intensity, 
the total energy was motlcrnte. 

""1915 October 2. X. Plrnsnnt Vnlley, Nev., south of Winnc- 
mriccn. Thc sliwk resiiltccl from fanlting on the west side of the 
Sononin Rang(>, tlic resiiltnnt scarp showing vertical motion of from 
5 to 15 fret nlong n rift 22 niilcs in lcngtli. The earthqunkc was felt 
over milch of the Pacific slope west of thc Rocky Mountains, even to 
Snn I)iogo (and the iirea within which the intensity was high enouqh 
to hnve h e n  dcstrr~ctive Iincl tlwre lwcn cities with poorly blult 
striictiircs ,prol)nbly wns iit lrnst 10,(H)O squnro miles). Some thrnnge 
r'csiiltc.0 a t  Winnrnr~icc-ii and I,ovelocks, t l in ncnrctst plncw of niiy 
sizc. ,At ICrnnrtly, in thr c I i t r d  ritllcy, ntlol)n Iioascs were tlc- 
st royd,  concrctd> iiiinr f o i m ~ $ ~ m  WWP crnckcrl, rind mine tiirincls 
cavcd in. At 1,ovcloclts Inrgv watw tiinks toppled ovcr and cracks 
nppcnrecl in tlic rontl n n d  in iinconsolitlntcd ground. 

"1915 November 20. A slioclc rcvcalccl by scismogrnms to have 
bern consirlcrnbly grentcr tlian tlmt of diinr 22 took place in the 
Volcnno Lnkc region south of tho Mtasican boundary. In  thc Impe- 
rial Valley 'tlic highest intensity wns V I 1  at  Calexico; a t  Volcano 
IAnke whcrc lc~vccs nntl (lamp ground wvre cracked, it may have been 
IX to X. 

1916 August 6. VIII.  VI1 at  1301- 
lister ; shnlten nren in C X C ~ S S  of 30,000 s uare miles. 

1916 October 22. VI1 plus. Tejon '1. ass; rocks shaken down on 
road; crack of several hundred feet long in ceincnt surface of road 
near Gormiih; goods shaken from shelves. No towns in epicentral 
region. Felt from Fresno to San Diego, and from Mojave to the 
coast. 

1916 November 10. Probably in desert south or southeast of 
Death Valley. Region being unsettled, there was no damage, al- 
though the shock WRS disclosed by seismograms to have been of 
destructive energy. Felt st Lone Pine, Calif., and at  Las Vegas, Nev. 

1916 Detember 1. VII-VIII. A few miles south of San Luis 
Obispo chimneys toppled over, plaster fell, and slides occurred in 
railwa cuts. About VI-VI1 at  San Luis Obispo and A d a .  

191f May 27. VI11 B ) .  Some walls cracked at  Brawley. At a 

r i  

Shnkcn nren more than 120,000 squnrc miles. 
Puicines, south of Hollister. 

Doint 6 miles southeast o \ Holtville waves were reDorted seen in allu- . b 
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vium and shock was said to have been as severe as that of June 22, 
1915. 

1917 July 7-9. V I 1  plus. Near Arroyo Grande just south of San 
Luis Obispo. Nine shocks in 3 days. Chimneys cracked, rocks 
rolled down hillsides. Extremely local. 

1918 March 12. V I I I ( 1  . Newspaper report said chimneys 
fell at Downieville. Keporte d only in Sierra County. 

"1918 April 21. X minus. San Jacinto and Hemet suffered 
heav damage; only 1 new concrete and 1 frame building remaining 
s t a n s n g  in the business section of San Jacinto after the shock. The 
buildings wrecked were brick or artificial stone of poor construction, 
or old frame buildings. Concrete, substantial frame, and well-con- 
structed brick buildings were not seriously damaged. , Nupcrous 
lengthwise cracks were found on the road between the two towns 
nurned and concrete irrigation canals were broken in a uuniber of 
places. 

Damage corresponding to intensity V I 1  to V I I I  also occrirretl at 
Rctllantls, Riverside, and Sun l%crnrirdino, nnd US fa r  uway 11s I~os  

llocctls in the epicentral district w ( w  closctl to tr:ivel by Slidcs, nnd 
1 iiutoiiiobile wtis crirriecl oil tlic road by ti slitla. (fretit. clouds of 
dust rose froin tlw mounttiins, clue to the cstrciiie clrylicss of thr 
grouiid. Changes occurred in writer ftow niit l  springs incrrtisctl or 
decreased their output. A nuiiibrr of sund tiiitl iiiucl cnitcrlcts wcrc 
fonned. In the region of the Sail Jiicinto fault soutlicvist of Hciiiet 
tlie dry earth surfuce in places wns broken u11 as thougli by u liarrow. 

Tho shock was felt as fur northwest as Trift, Kcrii County, i in t l  
Los Olivos, Santa Barbara Count east into Arizoiiii, tund untloubt- 

less than 110,000 square miles. Other shocks continued for wcks,  
the strongest on JUIE 6. See Bulletin of the Seismological Society 
of America, volume 8, p a p s  45 to 67. 

VI11 a t  least. Fern, 'LO miles northeiist of ked- 

Angelcs the intensity was a high VI. * ,  

edly a considerable distance into 1' iexico. The slinlrcn iireti wris not 

ding. Intense but local shock produced scarp across road, one \ si A, 
1919 January 4. 

dropping several feet. 
1919 February 16. Probablv VI1 a t  least. Kern Countv vicin- 

ity, or just northwest of Tejon h s s .  A t  Lebec rocks fell f r o h  steep 
slopes; a t  Belridge a tank of oil wws destroyed; a t  Maricopu nnd 
Grapevine buildings were craclted. Probably slightly stronger than 
Tejon Puss shock of October 22, 1916. 

1919 September 15. VII-VIII. Eureka; several cldmneys fell. 
Four shocks, first the heaviest. Allen believes it very local. 

1919 September 29. Volcano Lake region, south of Imperial 
Valley; probably V I I I ;  levees slumped; V I  to VI1 in Iinperiul 

1919 October 1. A shock similar in energy and locntion to that 
of Septcmbcr 29. 

1920 June 21. WII-IX. The " Inglcwood twthq&ku ", this 
shock was highly localized in and just west of Inglewood, where the 
intensity wus high in grade VII I .  The entiro sliriken area did not 
exccccl 11,ooO ~ ~ t i a r e  rnilcs. Typictrl tliiiiutge wiis tlic wrcclting of 8 
two-story wIiooi biiiltliiig so tliiit it 1i11tl to LL' rvbiiilt. \\'ltils of tt 
hotel and of a11 electric subsbtion fell, cen~etery liluuwllellts were 

Valley. 
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IIpset,, nnd hlr >hone scrvirn i n t r r r u p t d  I n  nn nnsctt.lod region 

in ita cfrccts, dnmnging poorly built structures, but not good nenrby 
buildings. 

iL 6 1020 July 16. VI-VII. Los Angeles; windows l d r c n ,  bricks 
dropped from n few chimnc s, somo plnstcr fell. This shock would 
not Iinvc lwen considered of d estructive force except for its occurrence 
in a h r g c  city. 

/(7 1920 July 22. VII-VIIT. Hot Springs, Shasta County; de- 
stroyed chimney a t  resort and caused panic. Felt throughout eastern 
Shnsta County. 

**1922 January 31. Submarine shock of great intensity so f n r  
from lniitl that greatest intensity on shore wns nbout V I  at  hnrekn. 
Felt along north California const from San Francisco north and into 
Oregon, and in northwestern Nevnda. Probably of snme order of 
magnitude as earthquake of April 18, 1906. 

k? "1922 March 10. VI11 plus. Cholame Valley; small crncks in 
earth inen San Andrcas fault zone; considerable damage to houses 
d o n g  line of Snn Andrcas Rift  in Montcrey and Snn Luis Opis o 

demolislied ; chimneys knocked down at Parkficld and in southern 
Cholame Valley. 011 pipe lines broken between Shandon and Ante- 
lope, Felt feebly as far  ns Los Angeles and thc Sierra Nevada. 

f ) O  1922 June 16. Strong shock soutli of Imperial Vnlley. No dam- 
age bccniifth of lnck of structiires. 

f ? f  1922 August 17. Strong shock in unsettled region of San An- 
dreas Rift  zone in Cholame region. Magnitude considerably less 
thnn that of shock of March 10. Intensity possibly VII. 

I 7 "1923 January 22. IX. Upper Mattol(! and Petrolia, where most 
of the chimneys fell and thcrc were many aftershocks. Bad slides 
on nearby roads. VI11 at  Fcrndnle, Dyerville, Pepprwood, and 
ncnrby p i n t s ,  with some dnmngr to chimneys and to a few houses. 
A Inrgc gns tank ns far away tw Cliico was moved on it.. bnse. Felt 
through mod of north California and in southern Oregon and enst- 
ward to Reno. Scisqograms give submarine origin off dape Men- 
docino. It wns felt a t  sea, the u. s. s. Texm experiencing heavy 
vibrntions n t  about 44" N., 1 2 5 O  W. 

171 1923 'July 22. VIII .  San Bernardino Valley. Severe in San 
Bernardino, with damage to masonry buildings and many chimnrys 
down. Buildings cracked and platc glass broken a t  Rcdlands. Good 
construction did not suffer. Felt throughout southern California. 

1923 November 7. Probably f i r 1  a t  origin, which seems to  have 
been south of Cnlcxico in Lower California. At  Calexico the inten- 
sity was about V I I ;  a hotel was moved several inches on its founda- 
tion ; mihdows broke and plaster fell, and one fire resulted. 

/ ) 6  1925 April 15. VII.  At  Calexico plnster was shaken from the 
walls and inhabitants fled to the streets. Again the origin probably 
was a short distance south of the border. 

I )? *1925 June 29. IX-X. Santa Barbara and vicinity, particularly 
to the westward. This shock vtas of considerable intensity but not 
of the great type. The shock was felt sharply a t  Ventura, where 
some daaage resulted. It was noticed throughout the San Gabriel 

this shock woii 1 d liave pnsscd unnoticed. It was highly sclective 

Counties. One house thrown from foundation nnd another ba cr ly 

I )v 1923 November 5. VII. Oricrin near Calexico. 
/ ) bF 
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Mountains to the east and in the Mojave Desert. A t  *Naples, west 
of Santa Barbara, a stone church was damaged. The soil cracked a t  
a few places in the Santa Ynez Mountains north of Santa Rarbura, 
and there was increased flow from springs, but in general such effects 
were very moderate. 

The damage a t  Santa Barbara was related to geological conditions 
and to the types of construction. I n  general, the structures in that 
city were on a par with those of other cities Food, bad,land indiffer- 
ent, with some concealment of poor work which was exposed relent- 
lessly b the earthquake. On State Street, the rincipal business 

A hotel of four stories built of brick with long unsupported side 
walls, lost a large part of its exterior. A large office building failed 
at  a corner through giving away of coliirnns, and the whole build- 
ing fell, with some loss of life. Some large public buildings failed, 
with the evidence of poor design and workmnnsliip. A large frnine 
church on a good foundation would have withstood the ,shock had 
not its roof, entirely too heavy for tlie bliilding, fallen in. One 
important building, the two parts of which were built at different 
times, failed because there hncl not been tlie slightest ehort to con- 
nect the two parts. 

A well-designed nnd constructed three-story concrete building stood 
up well, although built 011 marshy ground ; its foiindation:.l had been 
carried down 19 feet to clay. 111 general, reinforced concrete en- 
dured the earthquake except where there was poor woi*ltrntinship. 
Frame buildings covered with stucco on shentliing or lath withstood 
the shock, though other methods did not show 111’ so well. Ihick, 
stone, cement, block, hollow tilr arid vcncer walls ge~iiernlly were 
cracked or shuttcwtl, y$t whrw tho structures w c r ~  p r o p d y  brnwd 
and bonded und well luitl in good iiiortiir, t h y  stood tliu shoc~k well, 
though chimneys fell und plaster W ~ I S  criic.l<ed. 

Tlic sowagc system was untlaiiiagetl except on rnucle land, wliwe tlie 
loss wtis heavy. l’ipw were cracked for considerable distunces. 
There were cracks in puvemriit, but in only onu pliicc~, 11 I~oulcvi~rtl  on 11 
Nand l)each, was there ~ n o v ~ i i i ~ i i t ,  in this ( m e  c\stiintitd 11s from 

thoroug K fare, on made land, few buildings escaped: 

8 to 14 inches. 
The earth dam of the Shcffield reservoir. behind the citv failed. 

but little damage was done by the relessetl water. 
Intensity VI11 was manifested at a number of points in the Santa 

Ynez nnd Srinta Maria Valleys, north of the Santa Ynez Mountains. 
See the Bulletin of the Srismologicnl Society of Amrricu, volume 
15, pages 281333. 

l’)c 1926 April 3. Colorado Desert region of Twenty-Nine Palms. 
Felt us far  HS Snn Diego nntl Nccdlas, this shock had moderately 
destructive encrgy, but lack of structures in the desert rrgioii pre- 
vented actual clniiiuge. 

I 7f 1926 June 29. Stintri 13~14~1i1-tt;  VTT plus. Soinu (4ijinncys foll, 
rind u child was killed by u ftilliihg lwirlc. (Iriic~lts in IJiiiIdiiiL% loft  
by tlw 1‘325 slio(*k WVI*O i * w p i i ( d .  l’clt dightly i n  Ires Aiigc4c~ 

(1‘9 1‘326 July 25. V I I .  I t l r i r r  iirrtl I’i i i ioc*lio in wvstwii foot l i i l ls  of 
Sail Jotic i i i i i  Viillcy. I icKioi i  i i l i i ioh t  i i i w t t l t d .  

1926 dctobcr 22. V I  I I. ‘ ~ ’ ~ ~ r c ( ~  stwhg sllt)(+s. ~ t i t b  first wus felt 
iroiu Loiiq~oc, Suntu l3urburu Courity, to IIe~sltlsburg, Soiionia 

I p 



(hiitty, ant1 mist to tlw Sirrrn. C:CII(PV off Mcmfrrcy I h y .  Thrre 
wiis ( I i ~ s l r i i d  ion o f  c*liittinr,ys t i t ,  Srinta (Iriix n r i c l  claiiir~gc to the light- 
hoiw on Aiio Niicwo Isliiticl. At  Sitiitn (’riiz old briclc buildings 
siiffrrcd. Soin(. dniiinge to tile surftic-c of a few I)riilclings n s  far  
n w y  ns Ih i i i v iwo ,  cliirfly on Inrttle groi~nd ; stml crnrkctl i n  
oiic hildiiig, nn(\ tlwrc* wns coiisitlrralh driiiinge to plastcv ; 81. pillar 
wiis c~rric~kctl tliroiighoiit its Icngtli. ‘J’h sc~*ontl slioclc 1111 hour 1utl-r 
\viis i i l i i iohl  11s witlrly frlt 11s the first; scisiliogrnl)hi.,illiy it wnx of tho 
wiiic sfwiigtli, niid i t  iipl)cnrs to have I)rrn the str*ongcr of thc two 
n t  oints north of Montcrey Bay. Tlic third shock was less severe. 

I C’ ‘y 1927 January 1. VIII-TX. Impcrinl Valley near Mexican bor- 
drr. IIcnvy dnmnrre a t  Cnlcxico. Mcxicnli. and El Ccntro: some 

O t  P icr nftcrshocks occurred. 

tlnningc ntYBrawl~y.  A t  Cnlexico the shock is reported to have 
lnsted 3 minutes, probably an cxnggerntion of the actual duration. 
Many hoi~fics were demolished, and scarcely a brick or cement build- 
ing wns left sound. Many walls tumbled, and between 15 and 20 
persons were injured, some seriously. I n  Mexicnli, acr0.w the border, 
1111 buildings were damaged and wnter mains broken. At  Brawley 
13 distinct. shocks were reported, 4 of them heavy. Reports from 
Xnsenadn, Mexico, and from S:m Pedro, indicate a sen wave. If this 
is correct, there must hnvc been IC shock off the coast distinct from 
this, which clearly originated in the southern end of the Imperial 

1927 August 20. VIII.  Hnmboldt Bay. At  Eureka the shoc T; Valley. Hundreds of nftershocks occurred in the 6 weeks followin 

came as a twisting jcrk which threw objects from shelves and caused 
coiisiderable loss in retail stores ; plaster was cracked and chimnevs 
tumbled ; wiring was deranged ; people thrown from chairs, prob- 
ably in part through their own muscular reaction to the shock; auto- 
mobiles went out of control, probably for the same reason. Cracks 
appeared in mud and gravel, and there were landslides of moderate 
extent. The intensity at Arcata was similar; a t  Scotia the shock 
was less strong, probably about VII.  The shock was not felt a t  
rlistances greater than 90 miles from Eureka. The U. S. S, Sea Lion, 
off Eurekn, felt a heavy jar. 

1927 September 17. VI1 plns. At Bishop walls were cracked 
rind windows end chimneys broken. The origin was in the Sierra 
nearly 20 miles west or northwest of Bisho . Felt to Bakersfield, 
140 miles so,ulth, and to Stockton, the same 8 istance northwest from 
Bishop. 

*1927 November 4. IX X a t  epicenter?). West coast of Santa 

observed was about I X  in the vicinity of Honda. At  Roberds 
Ranch a man was thrown from his feet, a house shifted on its foun- 
dations, and the chimney fell. Water spurted from the ground, and 
cracks appeared. The concrete highway was cracked, and train 
service interrupted several hours because of damage to the railroad 
track. Heavy landslides occurred on the ocean cliffs. 

Intensity of fully V I I I  was manifested a t  Lompoc, where many 
chimne s fell and brick buildings were split so badly as to be un- 
safe. %tensity in the neighborhood of VII-VI11 was developed 
at other Wvns of the region, including Santa Maria Santa Ynez, 
Los Olivos, Alamos, and up the coast aa far as bayuws. The 

Barbara County. Origin o 8 shore. On land the highest intensity 
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shock was felt to distances of 200 miles; it was definitely larger 
than the Santa Barbara earthquake of 1925, but a difference in loca- 
tion made it less destructive. Heavy shocks were experienced by 
the shi s Bocmy and Alaska Standard, 27 and 14 miles from Point 

on the coast, and recorded on tide gages. There were the usual 
number of strongish aftershocks, two of them of intensity V I 1  in the 
Lompoc region. See Bulletin, Seismological Society of America, 

Argue1 P 0. A small seismic sea wave was observed at  several points 

volulne 20 page 53. 
- 

1927 November 18. VII. Santn Maria. windows cracked and 
weakened chimneys collapsed. Probubl aftershock of the big shock 
of the 4th, although origin was nearer B anta Marin.' a. 

1928 June 3. VI11 ( 9 ) .  Weavcrville ; chimneys thrown down. 
Re orted strong a t  Cnrrville and Trinity Center and. barely felt 
a t  cotia and Eureka, distant 60 d e s  from Weaverville. 

1928 September 5. Modertitely strong shock in Colorado desert 
region near Twcnty-Nine Palms. No tluniugu, in luck of buildings. 
Felt :is iur RS Venturu and Sitn Diego. 

1929 J u l y  8. Whittier, VIII. Section of schoolhouse wall caved 
in. T w o  houses wrecked by fulling chimneys. Qcvergl oil wells 
dnmnged. 

1929 September 26. Moclerately strong shock in Mojave Desert 
about 30 miles east of Barstow. Felt to Pasadena. 

1929 November 28. Sierra, northwest of Bishop. Originating in 
the active Sierran source northwest of Bishop, this was less strong 
than the shocks of 1889, 1910, and 1927. The area of perceptwity 
probably exceeded 35,000 square miles, iricluding Stockton and Kefrr-, 
ville in California, and Mina, Nev. A t  the epiceriter in the mouu- 
tains the intensity was iobabl about VII .  

1930 January 15. & I - V d .  A t  Fawnskin and Summit, in the 
San Bernardino Mountains, chimneys fell. Felt over about 50,000 
square miles, strongly RS f a r  as Los Angeles. 

1930 February 25. VIII.  Westmoreland, Imperial valle 
cracked, chimneys toppled, inferior buildings dunitiged. M u t f ~ ~ ~ ~ ~  
lets found R few miles east of this place. Severul foreshocks and 
many aftershocks. 

1930 March 1. VIII.  Brawley, Imperial Valley. This shock 
was of smaller mngnitude than that of Yebrunry 25. The intensity 
at Drawley WRS fully V I I I ,  however, with brick buildings c l a ~ i i -  
aged, chimneys down, and plate glass shattered. Structntrnl damage 
included falling out of Wall, bud cracks in walls, displnceinent of 
roofs, and fall of cornices. Well constructed buildings suffered little. 

1930 April 9. VI1 plus. Chimneys damaged a t  southeast end of 
Lake Tahoe; plaster cracked at Tahoe. 

1930 April 12. V I 1  plus. New Fernley ctnd Fallon, hev. Chim- 
neys and plaster cracltetl, dishes broken. 

1930 August 30. VIII.  Epicenter off shore about 8 niiles west 
of Santu Monica. Intensity VI1 to VI11 at  oirits about Strnta 

subsoil conditions and type of building. Shulten ureu nbout 30,000 
square wiles. 

Monica Day and V to V I 1  at  points in Los Ange P cs, depending upon 
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of shocli of  Angiist 20) 1927, both ns to  locntion n i d  force. Chiin- 
ncys Eel1 iit I~hrokn ,  Arc:ttil, nnt l  Yit*ltl’s Landing. 

I y 7 1931 August 23. VI1 or morc. Sihnxirinc shock off Cape Men- 
docino, according to scisitlog:1.iiirts. Afrisirniiili Inntl intensity re- 
ported mas nboiit VI1 n t  IIytlcsville. Felt and recorded more widely 
thnn slioclc o f  Scptembcr 22, 1930, on Hiimboldt Ihy. 

sd Q 1931 September 9. VII-VIII. Chimncys dnmngcd a t  Wcott. 
S~islli~griitils ngitin plncctl origin off C;if)c Mentlocino. Iritcrisity 
nboiit VI1 in consi(1rr:il)lc portion of soiiilicrn Hiitnboltlt County. 

/ ‘“932 June 6. VI11 plus. ~IlIhiboltlt County. The strongest 
slioclc of Flit region sincc 1923, this ~ n s  tlrstnictivc at Eiircka, where 
mnny chtnincys fell, wntcr mains were broken, windows shattered 
nnd tclclhonc nnd telegraph srrvicc W:LS interrupted. A number of 
stnnll hoiiscs in  Arcntii werc slinkci~ tlo\vn; n t  Eiirelra SlongIl a rail- 
rond drawbridge was put out of +commiwion ; at  Loleta small cracks 
appcnred in the ground and a brick wall fell. 

This shock was located seismogrnphically as originating ,off shore 
nenr Enxkks; it was felt north into Oregon nnd south to Sxn Fran- 
cisco.. Ono cleath wns c n w d  in Eiirckn by a falling chimncy. 

715 3- V 9 3 2  December 20. X. Wcstern Novadn, in Cedar Mountain 
(li?;tr.jct. 
Icy, ;is to cncrgy, nntl \vas cnusctl by cstcnsivc and complicatctI 
f; l i iI t i i i j i  ovor n bclt :1X milcs long nnd from 4 to 0 milcs witlc in the 
v:lllcy bctwtwi tlic Pilot ntid Cctlnr Mountain rnngcls nortllcrlst of 
M i n : i .  I n  this lwlt 60 rifts were found, ranging lip to 4 milrs in 
length.  aiid others uncloubtcdly were hidden by the snow on tile 
ground d i ; n  the survey was niatlc. The energy of the shock ww 
so great thnt it wns fclt from the Rocky Mountains to  the Pacific 
Ocean a t  San Diego and San Francisco, very noticeably a t  the latter 
place, 

The epicentral tract being uninhabited except by occasional miners 
and sheepherders, about 12 in all, little destruction took place, A 
stone and an ndobc cabin were destroyed, and mining property darn- 
aged. Outside tlie central region, only Mina and Hawthorne were 
npnr enough to suffcr much dnmagc. Both are very small places, and 
a t  cnch mnny chimncys were thrown down; a t  Hnwthornc concrete 

“1933 March 10. IX. The “Long Beach earthquake.” This 
O 3  shock was not of major mawitude from thc scislnolo icxl point of 

view, but through the acci8cnt of its location in a t fl ickly settled 
district with many poorly constructed buildings, it ranks &s the 
scconcl most destructive shock of the United States history. Over 
100 lives were lost and dama e of nbout $40,000,000 resulted. The 

destruction however. was ln the more thickly settled district from 
Long Beach to the industrial section, south of Los An eles, where 
waterso&ed aIIuvium and other unfavorable geologicaf conditions 
combined with the presence of much poor structural work to in- 
crease the damage. The strongly shaken area was bounded by a 
line from southern h Angeles southwest to Manhattan Beach, and 
by another from southern Los Angeles to Anaheim and thence to 

This shock coinp:ircs with tho 1915 shock in l’lrnsnjit Val- . 

- -.was crnckrtl. 

origin was situated just off s 7l ore near Newport Beach; the major 
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Laguna Beach. The shock was felt over a land areatdf a proxi- 

There was little evidence of ground movement, and no fault dis- 
plncement visible, Slight slumps and distortion of made and un- 
consolidated ground took pliice in the region from Compton to 
Long I3each. 

I'ltices where damage was esceptionally severe included Compton, 
Long Ihach, and Huntington l'arlr. Ma~iy  structures, including 
water t:inIts, suffered. School buildings were among those most gen- 
erally : i d  severely damaged, nnt l  hat1 the sliock tnlten place during 
school hours great loss of life, would have occurred. 

2-gY 1933, May 16. VII. Niles Cnnyon on line of Haywnrd fault. 
Landslidc ; plaster crmked, windows broken, goods fell from 
shelves. Felt generally in the Stm Francisco I3ay distyict. 

%*C 1933 June 25. VIII. Wubuslra, Nev.; brick chimneys fell and n c 

cloud of dust rose from the ne:irby hills. Shock felt to distances of 
about 200 miles, giving sliaken men of the order of 100,000 square 
miles. Distinctly felt at Stin Frnncisco r~nd Bresno. 

2-06 1933 October 2. Modcl-ntcly strong e:wthpi:ikc nctw Long Be:lch, 
yossibly not ti true ttlt(~rs1iock of tile h1:lrcll 10 sliock. b:pic*ciitrr netir 
bigrid ITill. Colisicliwiblt~ Iirinor (l:mttgc in Long . J h c h ,  Los 

1 higeles, Conipton, J k l l ,  untl otlrer towns, chiefly to structures wenlr- 
enetl i n  I>rcvious shoclrs. Felt as Ear as Sim Diego and Sinntn 
Barbara. 

mate1 60,000 square miles, and with the sea area presumn t ly af- 
fecte B , had a shaken area of the order of 100,000 square miles. 
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