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Summary· 

Th is is the second annual report of a three ye ar project to clar·fy the 
earthqu ake history of California for the period before 1900 . tvlorc than four 
thousand additiona l newspaper issues were searched for earthquake rcpo·ts , 
bringing the tota l number of issues examined to mor than eleven thous and . 
About one quarter of the issues searched I ve provjdcd earthqu kc r eports . 
Summa::ies of these reports, emphasizing the information used to assjgn 
earths u;::ke i ntensities, were prepared. Th e streneth and patial dis1.r i bu­
tion of the reported earthquake effects were used to estimate the mRgnitud 
and epiccntra l l ocation of the earthquakes. Th e thir 1 nnua l r eport , 
proj ected for August 1981, will prov ide i soseismal maps showing the distri­
bub on of the i ntensity reports which control the estima es of magnitude 
and epicC'nter . 

Thirty four ad i tional earthquakes \~ere s udied this year , ond the 
hundred twenty five carthqtakes studied l ast year were ~e-evaluat .d 1n 
light of the ne ly obtained dat 

The epiccntra l distributio, of pr - 1900 earthquakes is generally similar 
t o that of twentieth century earthquakes. Comparison \\ith the Epicer. t e:r ~~ p 
of Californi a (Real et al., 1978) , Khich displ ays pos -1 900 picenters, 
shows tha the following areas were more strongly affected by earthquakes . 
before 1900 than after 1900: 

Area Date tvlagnituc e I max 

San Die go County 24 rebruary 1892 6. 9 VIlT - IX 
Santa Barbara Channel 2l De cember 181 2 7.2 Vll l 
Inyo County 26 ~1arch 1872 7.8 IX+ 
\ estern Stanislaus County 10 Apri l 1881 6.0 VI 
East S~n FrQncis co Bay June 1836 & Oct. 1868 6 . 8 VIII & IX 
Yolo and Solano Counties 19 Apri 1 1892 6.8 IX 
San Pablo Bay 31 ~larch 1898 6.5 IX 
~1endocino County 15 April 1898 6.7 VIII 
Las sen and Pl~~as Counties 24 Janua ry 1875 6.0 VII 
Del Norte County 23 1ovembcr 1873 7.0 VII 
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Other signifj cant findings in 1 ud }.l:format ion suggesting urfacC' 
f au lting , that was not previous ly jdcntif" d, duri g the foJl ling ear1hqu·l< es : 

Date M I max Pos sib le Pnu1t R' ture 

11 -31 Octob er J 800 VJI San Andreas 
2 February 18 81 5.9 VIII . San Andreas 
24 February 1892 6 . 9 VIII-IX 10 km NIV of Jacwnba 
19 April 1892 6.8 IX between Vacavjlle & Winters 
20 June 1897 6 . 3 VIIl-IX Calaveras 
25 December 1899 6.7 JX San Jacinto 

Serious doubts have been raised as to the occurrence of an earthquake 
reported to have caus ed fault rupture on the Big Pine fault in 1852 . The 
1875 earthquake that was reported t o have ruptured the !ohawk Vall y fault 
zone , appears from .he felt ffects to be centered to the no1·t heast nenr 
Honey Lake Valley . · 
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Introd uct i on 

This is the second aFnual r eport of a three-year project to clarify th 

earthquake history of Ca li fornia for the period before 1900. The first annual 

report v1as pu bl ished by California Division of 1ines and Geo logy as Open-

File Report 79-6 SAC. The second annual report supersedes OFR 79 -6 SAC 

in that (a) additiona l earthquakes were studied, (b) earthquakes studied 

du ring the first year were re - eva luated in the ligh t of new ly obtained infor­

mation, (c) the bibliographies of data sources were updated, (d) for every 

locality report ing an earthquake a summa ry of the r eported effects is given 

vlith the assigned in tensity, (e ) brief descript ions of the earthquakes arc 

prov i ded , and (f) a measure of epicentral uncerta inty is gi ven for ea ch 

earthquake. The t hird annua l report projected for August 1981, will provide 

i soseismal ma ps showing the distribut ion of the ir.tens ity reports which 

control the est imates of ep icenter and magnitude. 

Orqanization 

The r eport consists of a brief descriptive text, three tables, two figures, 

and four Appendixes which summarize the descrip t ions of the earthquakes and 

spec ify the sources of information searched to obtain the e <.lescr ip ticns. 

Appendix A provides a brief descrip t ion of each ea r thquake . App .ndix B 

li s ts the sources of earthquake informat ion that are not new spapers. 

Appendix C is a bibliography of all the newspapers searched, speci fy i ng the 

more than ll ,000 issu es searched and whether they con ta i ned earthquake i nfor­

mation. Appendix C consists of 388 pages, and consequen t ly is presented i n 

microform (computer ger.erated, 48 ti mes reduction). Appendix 0 i s a summary 

of the effects at each locality reporting an earthquake, giving the sou rce of 

this information and the value of i ntensity assi gned. Append i x D consists of 
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495 pages , and consequen ly i s pr sented i n mi croform (manual pho tography, 

20 times reduc tion ). 

Data Sources 

Town l ey and All en 1 s cata log (1 939) wa s our source of pre li minary informa­

tion , and defined the time and the ' general loca lity to sea rch for add itonal 

data . News pa pers were the main source of add it ional data start ing ir1 

1846 , when the fir st newspaper was publis hed i n Californi a . Newspape rs in 

the area surrounding each earthquake wer searched for severa l is sues fol lowiny 

the date of the earthquake . The union li st of newspapers ( Gn~gory, 1937) 

i nformed us of the newspapers i n pr int on any given da te , and pro vi ded a 

gu ide t o l ocating wher e the i ssues were sto red . Table I li sts the 71 libra ries 

that were vfs i ted in searching for data during t he past 2 yea rs, and identifi es 

the 40 vi s i t ed during the past yec r. 

Appe nd i x C lis ts, by coun ty, the news paper issues searched for ea ch 

ea rthquake . A total of more t han 11 ,000 news paper i ssues have been sear che , 

and abo ut one quarter provi ded earthquake reports. A county map is provided 

i n Fi gur·e l. Avail abl e hi st ot· ies, l etters, diaries, and the professional 

literatu re were also searched for data . A lis t of these non-newspaper sources 

is given in Appendix B, only for those sources providing earthquake reports. 

For the pre-1846 per iod, before newspapers were published in Cali forni a, 

the sources of data were limited to those in Appendix B, which include govern­

ment correspondence and records from the Franciscan ~1issions. About sixty 

pages of hand written documents from the Franc i scan Missi ons have been trans­

lated. These documents were indexed under 11 earthquake 11 at the Santa Barbara 

M1ssion Archives. A group of translators of Portuguese and Spanish, incl uding 

a spec ialist in 18th and 19th Century Spanish, wa s contracted to provide as 
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literal a trans lati on as possib l e . For the rela tively high cost of transl ation 

(about $20 .00 per· page), very li tt l e usabl e in forma t i on re su lted. About 20 

additional annual and biennia l repor ts of the various mi ssions we e examined . 

About 12 pages we re found to have ea rthquake i nforma ti on and await translat i on. 

Thit·ty four earthquakes ran ging in magnitude f rom 4. 4 to 6.8 \ve rc add ed to 

the study lis t this year. Of these events, fiv e are unaccounted for ·in previous 

cata l ogs .- The l ar-gest of these "new " eal~thquakes i s a ~i6. 7 aftershock of the 

great Owe ns Vall ey ea rthquake of 1872. The data sources vJere searched for 

these 34 addit i ona l earthquakes as vell as for the 125 ecr~hquakes studi ed 

l ast yeur . 

Intens"ity Det er r!ri no tion 

The repor t ed eff ects were i nterpreted in te rms cf earthqua ke intensity 

and an in tensity value wa s assigned to each ·location report i ng t he ea r t ltquake. 

All the intensi ty va l ues ass i gned a1e given in Appendix D, wi th t he reported 

effects and t he source of this information . For ea ch ea rthquake, t he repor ti ng 

locat ions were r l otted on a map wi th thei r ass i gned in tens iti es, and isose isma l 

1 i nes ~-<1ere drawn to separate zones of different intensity . These i sos ei sma 1 

maps will accompa ny the th~rd annual report, proj ected fo r August 1981. 

Wh en we as signed val ues of i ntensity based on the reported earthqu e 

effects, we altered the Modified Mercalli scale of Wood and Neum·n (1 931 ) t o 

make it more app licable to the li mited information given in newspape r artic l es . 

Our most significant al terat ion of the intensity scale concerns 

the qua lity of 19th Century building construc tion . It is assumed tha t 
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damaged structur·es are of the poorest quality construct ion; mu sonry D of 

Ri chter (1958): "weak rnr.terials, such as adobe; poor mortar; low s t andards 

of workmanship; weak hor i zontally." This has led to the follow-ing modificat i ons: 

V Minor cra ck i ng of plaster (It is felt that cracking plaster i s a 

l ower i ntensity than fa'll of plaster particu l arly v1hen the reported 

cracks may have predated the Earthquake and were either en larged by 

the earthquake or were not i ced for the f irst time. ) 

VI Fall of plaster (same as MM ca le ) ; minor crac ks i n masonry walls 

(1r.1hen i t i s stated that wa ll were crack d without spe ifying ivhether it 

1-11as the pla ste r or the masonry which \•tas cracked an intensity of V-V I 

i s assigned); a few l oose br-icks fell from the top of wa ll s or chi mnP.ys 

(it i s ascumed the shaking required to di sl odge l oose bric ·s i s about 

the same that is required to knock items f r om shelves ) . 

VII One or more chimneys fe ll or were bad ly damaged (i t i s as sumed 

t hat all damaged chimneys were weak ) ; moderate damage to masonry wa 'lls 

such as l ar ge cracks or fal l of bricks, t i l ework ; fa ll of corn ices from 

hi gh bu il di ngs and towers; fa ll of some fi rewa lls (non-s t r uctural unre-

inforc d br i ck wa ll s usua lly one bri ck t hic k). 

VIII Parti al colla pse of mas onry wa lls, frame ho uses shi fted on their 

founda t ions , coll apse of weak adobe buildi ng s; all chi mneys tw is t ed 

or knocked down. 
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IX Par t i al colla ps.e of a number of maso nry bu ildi ngs or t otal collap: 

of a f ew masonry bui ldings; wood frame bui ldings shif ted off of their 

found ations . (Richter states that Ma s6nry D i s destroyed at th is 

in tens i t y . Fo r thi s reason we ass i gn no hi gher i ntens i ty than IX. 

When most mason ry bui l dings are destroyed a IX+ i s ass i gned recogn i zing 

that the intensity could be higher but we have no ev idence that the 

struc~ures were stronger than masonry D.) 
' 

Ano the r area where cl ar ifi cati on was needed v1as i t t he area of the 

react ions of peop l e . Part of the problem is that n~~spa per wr iters of t hat 

tfme had a tendency to exaggerate or romant ici ze the respons e of the 

popu l ace . For this r eason statements that people were fr i ghtened were treated 

wi th skept icism unl ess substanti ated by other evidence such as peopl e 

ru shing out of bui ldings . The system used to as sign in tensiti es based on 

the response of the popula ce is as fo l lows: A f ew peopl e ere f rightened 

at IV; many were f ri ghtened and a f ew ra n outs id e at V; most or all ~er 

fri ghtened and many ran outs ide at VI . No hi gher in tensities were a signed 

based on people ' s reacti ons alone. 

The f inal i t ems wh i ch we have modified in our appli ca tion of the scale 

are t ho se items dea ling with g l~ound effec t s or ground failure such as l ar.d-

slides, change s in springs or cracks in the ground. It has been our exper i­

ence that the intens i ties derived from these effects
1
using the in tensi ty 

scal e as written,are often much higher than thos e i nd icated by structura l 

damage in the same area. Lands lides , rockfa lls, and ground uacking due to 

slump ing somet ime s occur without being trig gered by earthquakes, so their 

use as t ndi cation of ground shaking is su spect . We have fo und that these 

fe atures genera lly occur w1thin the intensity V1 zone. Cons equently we 

assign an fn te ns i t y of VI+, meaning VI or l arger, to these effects . 
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Table 2 shows Wood and Neuman 's (1 931) Modified MPrcal li sca le. l"he 

items of the scale that w do no t apply ar underlined . The items t hat we 

have added in our applicat i on of the scal e are inserted within squ are 

pa rentheses. 

Ea rthgua ke Data 

Tab l e 3 lists the eoicentral coordinates , max i mum r ported in tens i t i es , 

nnd areas shaken at various intensity l evels. A separate est"imate of Richter 

l oca1 magnttude was derived from each of the iso eisma l ar as (Toppozada , 

1975) as we ll as f rom the max imum reported i ntens i ty (Gutenberg and Ri chter, 

1956 ). The magn i tude ass i gned t o ea ch earthquake i s the mean of these 

est ima t es . When an earthqu ake had separate esti mates of magnitude wh i ch 

were questionable those esti ma tes were excl uded in determi ning the mean value 

of magnitude . 

For any given earthquake, t he center of the area of most in tense shak ing 

was ass umed t o approximate the ep i center . Al though this ap roximat ion suff rs 

from site effec ts , radi ation effects, and l imitati ons imposed by the distr i­

bution of r eporti ng l oca lities, i t i ~ super ior to as suming the ep "center at 

the locality report ing the hi ghest in tensity. The quality of the ep ·icenters, 

or intensity centers , dete1mi ned in this ~ ay depends on the number and dis ­

tribution of the repor ting local iti es , in the same way that t he quality of 

seismographic determi nation depends on instrument distri but ion . Some of the 

ep icenters in the densely popu lated San Franc isco B~y area might have an 

uncerta in ty of 15 k·i lomete rs or even l ess in some case , whereas others in 

sparsely popu l ated areas mi ght have an uncertainty of 60 kilometers or more. 

An esti mate of uncert ainty of the epicentral location is given in Table 3 bas ed 

on the intens·ity informa ti on plotted on the isosei"smal maps . The density and 

dist ribution of t he in tens i ty repor ts, whi ch contro l t he esti ma tes of magn i tud e 

and ep icenter, will be displ ayed as isoseismal maps in the next annual report 
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(/\ugust 1q81) . I·Jhen the scarc i ty of r eport inq locations make it imposs ible 

to estimate an epicenter (quali ty E}, the location li sted is that of the 

reportinq l oca lity, or of an intermediate poin t if mo r e t han one loca lity 

reported t he earthquake . 

In some cases, other inf ormat ion, in addition t o the intensity distri­

bution, was used to locate the ep icenter . Earthquakes accompan ied by surfa ce 

fault-r upture were assumed to be located on the rupture. When aftershocks 

or fo reshocks were r epo rted, the ep ic enter was assumed to li e near the locali ty 

reporti ng them . The absence of r eported aftershock s for earthquakes (M ;>. 6) 

i n whi ch t he hi ghest r epo r ted intens i t i es are lo 1 (I max~V I) and border an 

unpo pu l ated area, such as t he Pac i fi c Ocea n sugges ts t ha t the epicenter is 

probably not near the report in g l ocalities. 

The geoqraphi c distri bution of all pr e-1900 earthquakes tud i ed that 

have be .n assi gn ed locations i s shown in Figure 2. pi centers were plotted 

using a symbol of size proportiona l to ma gnitu de . When it was not possible 

to esti mate a mag ni tude, it was also not poss ibl e to esti ma t e an epicenter 

(quality E), and the value of max imum r eported i nte nsity \tJas plotted at 

the s in gln reporting locati on , or in the case of more than one r eporting 

l ocation it wa s plo tted at an intermed ia te point . 

Results 

The epicentra l distr i but i on of pre-1900 earthquakesis genera lly si mi lar 

to that of twent i eth century earthquakes . Compar ison wi th the Epicente r 

Map of California (Real et al_.,l978) \'.'h ich displays post-1900 ep icenters, 

shO\'IS that t he followi ng areas wete niore s trongly affected by earthquakes 

before 1900 than after 1900: 
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Area Date Magn itude 

San Di.ego County 24 Februa ry 1892 6.9 

Santa Barbara Channel 21 December 1812 7.2 

Inyo County 26 r1a rch 1872 7.8 

Western Stanis l aus Co unty 10 April 1881 6.0 

East San Francisco Bay June 1836 & Oct . 1868 6.8 

Yolo and Solano Counti es 19 April 1892 6.8 

San Pablo Bay 31 ~1arc h 1898 6.5 

t~endoci no County ·15 Apri 1 1898 6. 7 

Del Norte Coun ty 23 November 1873 7.0 

Lassen and Plumas Counties 24 Ja uary 1875 6.0 

It i s noteworthy that in the cl osing decade of the nineteenth c ntury , 

fou r ea rthquakes of magn itude 6.5 or greater occurred on or near the San 

Andreas fault system north of San Franc i sco, two in 1892 and two in 1898. 

Otl1e r ea r thquakes of this s i ze have not occurred be tv,een Sa n Francisco and 

Cape Mendocino since 1850 . The 1892 and 1898 earthquakes· may have been 
• 

premonitory to the great 1906 earthquake on the northern San Andreas fau lt. 

Thi s observati on \vas reported at the 1979 n1eeting of the Seismological 

Soci ety of Ame rica in a paper summar izing the salient features of pre-19 00 

Cal ifornia seismici ty (Toppozada, et ~, 1978 ). 

Ot he r significant findings include i nform t ion suggesting 

surface fau l ting, t hat was not pre vious ly identif ied, during the following 

earthquakes : 
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Earthquake Possible Fau lt ··-----·--

Date -. Ru_2_!ure 
~~ I ma x 

11 -31 October 1800 vrr San Andl~eas 

2 February 1881 5.9 vnr San Andreas 

24 February 1892 6.9 VI II IX 10 km NH of Jacumba 

19 Aprn 1892 6.8 IX between Vacavill e & ~ii ntet·s 

20 June 1897 6.3 VIII IX Calaveras 

25 December 1899 6. 7 IX San Jacinto 

Serious doubts have been raised as to the occurrence of an earthc uake 

r eported t o have c~used f aul t rupture on the Big Pine fa ul t i n 1852. The 

1875 earthquake t~at wa s repor ted to ha ve ruptured the Mohawk Val l ey fau lt 

zo ne ,appears from the fe lt effects to be centered t o the northwe st n .ar 

Haney Lake Valley. Possible fa ul ting or the doubts about r epor ted .fa ulting 

are discussed in Appe nd ix A, Earthquake Descrip t ions . 
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TABLE I . LIBR RI ES VJ SIT D 

A. K. Smi l ey Public Library , Redl an ds 

*Anaheim Publ ic Library 

J\r chdiocies , Lo s Ange l es 

Archdiocies , San Francisco 

*Benicia Pub lic Library 

California State Historical Society , San francis co 

California State Library, Cali fornia Se<.: jon, Sacramento 

Cali forni a Sta t Un ivers i ty, Ch i co 

*California St at e Univers ity, Full erton 

Cal ifornia Stat e Univers ity, Sacra.men 0 

*Cal ifornia Stat e University, San Bernardino 

-~· c al ifornia State University , Stanis l aus 

·k Cal istoga Public Lib rary 

"CJ ov -· r da l e Revei ll ( e1-.r spaper Offj c- e ) 

*Corona Publ i c Library 

*Es condido Public Library 

Hemet Public Library 

Hemet News (Newspaper Office) . 

Humboldt State Univers ity, Arca ta 

Huntington Library, San Marino 

*Lodi Publ ic Library 

Long Beach Public Library 

*Los Angeles County Public Library System 

*Lancaster Bran ·h 

*Rosemead Branch 

*San Fe rnando Branch 
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TABLE I (cont .) 

Los All gcJ es 1useum of a t u a l Histo ry 

Lo s An ge les Publi Library 

*Marin Count y Library, San Rafae l 

*Mendocin o County L" br ary , Uk i ah 

~1 i s sion Sant a Barl.> ar a , r chi , c; 

Nevad a State Hi storica l Societ y, Reno 

Nevada State Li l.>rary , Car s on Ci t y 

*Oceanside Public Libre1 r y 

Ojai Public Libr ary 

*On tario Publi c Librar y 

Pas adena His torica l So,· ie t y 

*Pomona Publ i -. Li brary 

Riversid e Pub l i c Librar y 

*Sacramento City Li brary 

Sa r amc:-nto Coun t y Pub l ic Libr ary 

San B0rnardino County Museum, Redl ands 

*San Di ego Coun t y Libr ar y , Fullbr ook 

San Diego l-li stor j ca l Soc ie t y , Li brary and 1anus cripts Coll ection 

*San Diego Public Li brary 

San J acint o Public Librar y 

San Jacin t o Valley Regist er (1 ewspaper Offi ce ) 

"·San Joaq ui n County Library , St ockt on 

"·San Luis Obispo City-County Library 

*Santa Barbara Public Library 

*Santa ~1onica Public Library 

*Siskiyou Co unty Library, Yreka 

*Solano College, Fairf ield 
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TABLE (con t.) 

*Sol ano County Library , Fairfie ld 

*Solano H public , Fairfi eld ( e\vspaper Office) 

*Sonoma County Library 

*Cloverdale Branch 

*Petal uma Branch 

*Santa Ros a Branch 

*Sebas topo l Bran ch 

*Sonoma Branch 

*Stanford University 

*Tehama County Li brary , Red Bl uff 

University of C a lifo1~ia , Berkeley , Bancrof t Library 

*Uni vcrsi y of CalifoTnia , Davis , Ma in Libra r y 

*University of Ca lifornia, Los An ge les, Speci a l Collections 

University of Cal ifornia, Riverside 

Universj.ty of Nevada , Reno 

*University of th e Pacifi c, Stockton 

*Vallejo ublic Librar) 

Ventura Cou ty LibTary 

*Whittier Public Library 

*Willows Pub l ic Library 

* Libraries visited in the 1979-1980 fiscal year . 
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Table 2. 

Items that were not app l ied by the present authors arc underl in d . Items that 
were added by the present authors are enclosed in square pa entheses . 

I Not f e lt--or , except rarely tmder especially f avor ab l e circums t ances . 
Under certair conditions , a and outside the boundary of th e area in 

which a great shock is f l t : 
sometimes bird s , animals , reported unea sy or dis tur bed ; 
some t imes di zzines s or nausea expcri need ; 
somet imes tr es , structures , liquids , bodies of water, may sway-­

doors ma y sw ing, very slowly. 

II Felt indoors by few, especially on upper fl oors , or by scnsi ti ve , or 

III 

nervous persons. 
Al so, as in grade I, but oft en more noticeably : 

sowetimes hanging obj ec t s may swing , especial] y 1vhen de l icat e ly 
suspended ; 

sometimes tr es, structures , liquids , bodi es of water , may sway , 
doors may s11·ing , very sl owly ; 

sometime s birds , animals , reported w1easy or disturbed; 
sometimes di zziness or nausea experi enced. 

Fel t i ndoors by several [a num er , some ], motion usuall y rap id vibration . 
Somet imes not recognized to be an earthquake at first. 
Durat ion estimated i n some cases. 
Vib rat ion like that due to pass ing of light, or lightly loaded trucks , 01 

h ea\~ trucks some distance away . 
Hangin g obj ects may swing slightly . 
Movern nts may be appr eciable on upper levels of t all structures . 
Ro cked standing motor cars s l igh tl y . 

IV Felt indoors by many , outdoors by f ew . 
A1-1akcned few , especially light sleepers . 
Frightened no one , unless apprehensive from previous experience . 
Vibr<rtion like that due to passing of heavy , or heavily loaded trucks . 
Sensation like heavy body striking building, or falling of heavy obj ects 

in side . 
Rattlin g of dishes , windows , doors ; glassware and crockery clink and 

clash . 
Creaking of walls, frame, especially in the upper range of t hi s grade . 
Hanging obj ects swung , in numerous instances . 
Dist urbed l i quids in open vesse l s sli ghtly . 
Ro ck d standing motor cars noticeably . 
[Frightened · a few or several.] 
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V Felt indoors by prnc"i:ically all, outdoors hy many or mo. t : outdoor. di -
rection esti~ated . 

Awakened many , or . lOSt . 
Frigh t ened fc1v [many] -- slight e·citement , a f ew [or s om ] r an out doors . 
l3uilclings trembled th roughout . 
Broke dishes, glassware , to some extent . 
Cracked windo~s -- in s om cases , but not generally . 
Overturn ed vases, small or unstabl e objects , in many instances , 1dth 

occasiona l f al l . 
Hanging obje ts, door , swing generally or cons.i.derab Jy . 
Knocked pict ures agains t walls, or Sl ung hem ou of pJace . 
Opened , or c l osed , doo rs , shutt ers , abruptly . 
Pendulum clocks stopped, start ed, or r n fast, o slow . 
Moved sma ll obje cts , furnjshings , t he l atter t s l igh t ext nt . 
Spilled l i<1uids i n sma ll amounts from well-fill ed open con tainers . 
Trees , bushes , shaken slightly. 
[Minor cracking of pl aste r . ] 
[Felt by mos t a t an hour when most wou ld be asleep . ] 
[Rang very small bells, i. e . door be:ll s .] 

VI Felt by all, i ndoors and outdoo s . 
-Frightened many [most or all], exdtcment general, some a l arm , many [or 

alJ) ran ou~doors . 
Awakened all. 
Per ons made to move tmsteadi ly. 
Trees , bushes , shaken slightly to moderat l y . 
Liqui d se t in strong mot ion . 
Sma ll be ll s r ang--chur ch , chape l, school, etc . 
Damage sJ · ght in poorJy ui l t buil dings . 
Fall of plas t er in small amo unt. 
Cracked plas t r som C\vhat , especially fine cracks , chimneys in some 

ins t ances . 
Br oke dishes , glas sware , in considerable quantity , also some window . . 
Fall of k i ck- kna~ks , books, pictures . 
Overturned furni ture in many in stances . 
~1oved furnishings of moderate ly heavy kind . 
[Some brick wa lls cracked slightly .] 
[A few loose bricks knocked from walls.] 
[Many plaster wal ls cracked.] 

VII Fri ght ened all- - general alarm , all r an outdoors . 
Some , or many , found it difficult to stand . 
Noticed by persons driving mo tor cars [or horse drawn carriages] . 
Trees and bushes shaken moderately to strongly . 
Waves on ponds , l akes, and runnin g water . 
Water turbid f rom mud stirred up . 
Incaving to some extent of sand or gravel stream banks. 
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nang l arge church ·bells, et c . 
Susp ·ndcd objects 1ade to quiver . 

Damage neg l igible in buildings o f oood 'e ign and con s tru t ion, s l ight to 
moderate in ell - built ordinary bul l i ngs , considerab l e in p oorly bu:lt 
or badly e_ i gned bui ldings , adobe hous es, old walls (esp e ci a lly 1·1 herc 
l ai d up without mortar ), spires, etc. 
Cracked ch imneys to considerable extent , wa ll s to some extent. 
Pall of p aster i n con s ide r a ble to l arge amount, al s o some stucco . 
Broke numerous windows, fu17ni t ure so o1ne ext ent . 
Shook down loo enod brickwork and tiles . 
13roke weak chimneys a t t he roof-lin ( some ti me ~ damagin g r oof ) . 
Fall of cornices from tO\vers and hi gh buildings . 
Dislo ge e\ bricks and stones . 
Overturned heavy furni ure , 1vith damage from brea · ing . 
Da mage onsidc rable to concrete irri ga tjon ditches . 
[Fall o f a fe w fire walls.] 

VII I Pri .ht general - -a) arm approach es panic. 
Di sturbe d persons drivin g motor cars . 
Tre es shaken s trong ly-- branches , trunks , b-::·ok en off , esp e cl<llJ / p a lm 

tr .es . 
Ejected sand and mud in sma ll amounts . 
Ch_anges: temporary, p ernta 1cnt ; i_n flo~,· of spring and 1ve ll s_;_~_}.'Y ~-.· e~ls_ 

renewed flo w; in t emp e at.ure o f spr.Lng a_nd weJ l 1va te r . 
Damage slight in structures (br ick) huilt especially to Ki th stan ~ arth­

quak cs. 
Consj d r able in ordinaTy Stlbs tantial bui l d ings , 1 cl.:!: t .i.al coll apse , 

r acked, tumbled do1v11 , wood en hous s in some c ase s [th se on stil ts]; 
thre1v out pane l wa ll s in fran1e structures , bro'· Gff de ._ ayc d pil ing . 

Fall of walls . 
Cricked , brok e , solid stone wal l . s eriously . 

~ ct ground to some exten t, also gr ound on steep slopes . 
Twisting , fall , of [most or all] ch imneys, col unms , monuments, also 

factory sta ks, towers. 
~1oved conspicuou ly , overturned , very he a furn j t tre. 
(Moved frame structures on t heir foundations.] 
(Weak adobe buildings may collapse. ] 

IX Panic general. 
Cracked ground conspicuously . 
Damage considerable in (masonry) structures built especiall y to with­

stand earthquakes : 
threw out of pltunb some wood-frame houses built especially to with­

stand earthquak es ; 
great in subs tantial (masonry) buildings, some coll aps~ in l arge part 

[part · al collapse o f a number of buildings or a few buildings l a rge ly 
coll apsed or botl1]; or wholly shifted frame buildings off foundatlo1s ; 
racked frames ; serious t o reservoirs; un derground p ip es some times_ brok{'n , 
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X Cracked ground , especially when loose and wet , up to h'idths of sev ral 
inches ; fis ures up to a yard i.~th ra~_;1.rallel to canal and stream 
banks . 
Lands lides con iderable fro m river banks and steep coasts . 
Shifted s~nd and ud horizont~lly on beaches 0nd fl:1.t l and . 
Changed level of 1 ater in wells . 
Threw ,, ater on banks of canar-:- Jakes , rivers, e c . 

Damage serious to dams , di kes , embankments. 
Severe to hell built 1\'0oden structure· and bridges , some de troyed . 
D veloped dangerous cracks in exce l lent brick walls . 
Destroyed most m· sonry and frame structures , aJ so their fotmdation s . 
Bent railroad rail.s slightly. 
Tore apart , or crushed endwise, pipe lin es buried in eorth . 
Open cracks and broad wavy folds in cement pavements and a phalt road 

surfaces . 

XI Distvrbances in ground many and wid ·•·rpread, varyi llg with ground materi:1l. 
Broad fissures, earth slumps , and l and s 1 ips _i n soft , wet ground . 
Ejected wat e r in large amount c •. arged with s ·.ncl an l mud . 
Caused sea-1 a'Jes (''ti da l" •·aves) ofsign:i.ficant w~gnitude. 
D mage severe to woo -frar.1e structures, csp .i a lJ y near shock c nt rs . 
Great to dams , dikes~ emba nkm nts, oft 11 for long eli. stances . 
Few, if · any~ (masonry) tructures remained st:1nd:i.n g . 
Destroyed large well - built bridges by the wrecking of supporting p iers , 

or pill ars. 
Affected yielding wooden bridges l ess . 
Bent railro ad rai l s gr eatly, and thrust them endwise . 
Put pipe lines buried in earth o:nplete ly out of service. 

Xli Damage totr~l--practically a ll works of construction damaged greatly or 
d strayed . 
D:i.sturb·nces iT ground great and varied , num rou -hearing cracks. 
La11dslides , - falls of rock of significant characte-r , sluffipirigofriver 

banks, etc . , numerous and e.·tensi ve . 
~renched loose , tore off , large rock masses . 
raul t s li.E_s in firm rock, with notabl e hori zonta. l and vertical offs t 

displace,1,:;m ts . 
Water ch anne ls , surface and underground, di sturbed and modified great ly . 
_p cunn eel l akes , _p_r~duced wat"'rf~lls, deflect ed rivers, etc . 
"aves seen m1 ground surfaces (actually seen, probably, in some cases) . 
Distorted line. of sight ~nd level . 

·Thre\· . objects upward into the air. 
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Table 3. EARTHQUAKE PARAI\1 ETERS 

Oatc Ti me Location • Qual. 1 ~lean 

(Gm) La t. 0 N Long. 0 W I 2 (M ) 2 
AI I 

3 (M I I) 3 Av (Mv ) AV! (~lVI) \on C~\ri I) AV r I I (~IV I 11) \ f 
max . I 

28 .Jul y 1769 33.9 117.8 E Violent 

27 Dec 1775 01 : 00 33.6 116 .6 E Fe lt 

1790" 

11-31 Oc t 1800 36.9 121 . 6 E Fel t 

22 Nov 1800 21 :30 33.0 117. 3 E VI I (5. 7) 
N 

1800 ' 0 

25 Muy 1 80~ 32 .8 11 7 . l E VI -VII (5 . 3) 

25 ~~ar 1806 08 :00 34. 4 11 9 .7 E VI (5.0) 

21 .Jun 1808 37.8 122.5 E \'III (6. 3) 

8 Oec · I8! 2 15:00 ~3. 7 117 .9 0 vin (6 . 3) 5 7.0 (6 . 8) - 6 . 8 

21 !lee 18 12 19 :00 34 . 2 119 . 7 D VI I I (6 . 3) 5 18 (7 . 2) 7 .2 

1812 " 

1822 ' 

24 Scp 1827 04:00 34.0 118 .0 E VI (5. 0) 

1830 3S. S . 120.6 E VI - VII (5 .. 3) 

10 .June 18 36 15:30 37.8 122 . 2 A VIII (6 . 3) 5 6.8 

Jun e una p.m. 37.6 122 . 4 A VII! (6 . 3) 5 70 (6.7 ) 5 6 ( 6. S) 5 7 

3 .Ju 1 y J 841 22:07 36.6 122 . 0 E VI (5 .0 ) 

23 June 1843 " 2 3: 30 



Date Time Location Qual. 1 ~lean 

(C~ff) Lat . • N Long. • w I 2 (~! ) 2 
max. I /\II~ (MII)3 Ay (~1y) AVI (~\IJ) Avr r (MV I I) Avrr I ( ~Y I II) ~1 

15 May I SS I 16 : 10 37.9 122.6 c VJ (5 .0) 5 ( 4. 9) 5 .0 

*26? Oct 1852 4 

9 No v 18524 

23 ~ov 18524 07 : 00 

29 Nov 1852 20:00 32.5 115 . 0 c IX (7 . 0) 130 (6 . 4) 30 (6 . 4) 6 . 6 

17 Dec 1852 4 

reb 1853 21:00 35.6 121. 1 E Vl (5. 0) 

23 Oct 1853 40 . 8 124.2 E VI + (5 . 0) 

25 Jan 1855 06:00 39.5 120.0 D VI + (5.0) 5 34 (5 . 7) 5. 7 

N 
11 July 185 5 1)4: 15 34. I 118 . 1 c VI I I (6. 3) 5.) (5.3) 5 0.6 (5 .9 ) 6. 1 

._. 
27 Aug 1855 11:00 38.0 122.5 B VI (5. 0) 2 . 8 (4.6) 4 . 8 

2 .Jan 1856 18: I S 37.5 122.5 c VI -VI I (5. 3) 24 (5. 6) 2 . 3 (5 . 4) 5.4 

10 Jan 1856" 13 : 00 

1S rch 1856 13:25 37 . 6 122.4 fl VIT (5 . 7) 57 (6.0) 7.0 (5.9 ) 5.9 

21 Sep 1856 07: 30 33 . 0 I I 7. 0 E VI (5 . 0) 

9 Jan 1857 16: 00 35.3 11 9.8 A IX+ (8 . 3) 5 100 ( 7. 9)5 7.9 6 

3 Sep 1857 03:05 .)9 . s 120 . 0 D V-VI (4. 7)~ ?60 (6. 4) 41 (5 .9) 6 . 2 

26 :-<ov 1858 08:35 37 . 5 121.9 B VIII (6. 3) 49 (6 . 0) 5.1 (6 . 7) 6 . 3 

*16 Dec 1R58 10: 00 34 . 0 11 7. 5 c IX (7. 0) 15 (5 . 4) 5 . 4 

5 Oct 1859 20 : 16 :'>7.8 122 . 4 E VI (5 . 0) 

27 Jan 1860 08 :30 34. I 118.2 E v ( 4. 3) 

15 ~la r 1860 19 :00 39. 5 11 9.5 D VI+ (5 . 0) 5 320 (6 . 6) 130 (6. 4) 6 .3 (5 . 1!) 6 .3 

26 ~lar 1860 4 

13 Nov 11160 00 : 00 40.8 124 . 2 E \Ill (5 . 7) 

4 ,Ju ly 1861 00: II 37.8 122.0 A VITI (6. :s) 5 33 (5 . 0) 3 . 2 (5. 5) 5.3 



N 
N 

Date Ti me 
(Gm) 

*27 May 1862 20:00 

19 D~c I 863 22 : 38 

26 Feb 1864 13:47 

5 Ma r 1864 16 :49 

*21 May 1864 02:01 

22 .July 1864 06 : 41 

18 Aug 1864 13: I 8 

8 ~Ia r I 86 5 14 : 30 

*24 May 1865 11 :2 1 

1 Oc t 1865 17:15 

R Oc t 1865 20:46 

8 Oct 1Rfi5 4 

16 Dec 1865 05:00 

*26 ~l a r 1866 20:12 

*15 July 1866 06:30 

2 Dec 1Rfi7 08:20 

30 May 1868 05 : 10 

·~lay 1868 4 

2 J une 1868 17 :30 

25 Ju l y 1868 02:30 

*4- 17 Sep t 1868 

* 17 Sept 1868 16:55 

2b Se pt 1868 03 : 40 

21 Oc t 186 8 15 :5 3 

Loc aticn 
Lat . 0 N Long. 0 W 

32 0 6 117 0 2 

37.4 122.2 

36.9 121.5 

37 . 2 12 1. 5 

37. 5 122 . 0 

37 . 5 122 . 0 

39. 2 121 0 0 

38 . 4 122.6 

37.1 121.7 

40.8 124 . 0 

37 . 2 121.9 

38 0 8 12 3 0 1 

37 . 1 121.6 

37.3 121.2 

39.6 120.9 

.39 0 4 119. 7 

39.5 120 . 8 

36.3 119.3 

36 . 6 11 8 . 4 

38 0 6 . 119 . 7 

39 0 2 123 0 2 

37 . 7 122 . 1 

Qual. 1 

c 
c 
c 
c 
c 
c 
B 

A 

c 
c 
A 

c 
B 

c 
c 
R 

B 

E 

c 
c 
E 

A 

I 2 max. (MI)2 A 3 
II 

(~JII) ~ 

\'II (5.7) 75 (5 . 6) 

V- VI (4.7) 

VI ( 5 . 0) 5 130 ( 5 . 9) 

VI 

VI 

v 
VI+ 

(5.0) 5 110 (5.8) 

(5.0) 5 95 ( 5. 7) 

( 4 0 8) (4 . 3) 5 23 

(5.0) 5 
7. 8 ( ·L l) 

VIII (6.3) 5 6.6 (S.U) 

VI (5.0) 

VII (5.7) 

IX (7.0) 190 (6.2) 

IV 

VI I 

v 

v 
VII 

Felt 

Sc\·e r e 

VI+ 

VI+ 

IV 

IX 

( 3. 7) 

(5.7) 110 (5. 8) 

( 4 0 3) 5 130 ( 5 . 9) 

(4 . 3) 5.3 (3.8) 

(5 . 7) 170 (6.1) 

(5.0) 

(5.0) 5 59 (5.4) 

(3 . 7) 

(7.0) 260 (6.4) 

Ay c~vJ ·Avi UIV I ) 

20 (5.6) 

8.5 (5.1) 

54 (6.0) 8.1 (5.9) 

40 (5.9) 

9 . 8 (5.2) 

0 0 2 ( 3. 3)5 

0.6 (4 .9 ) 

7.5 (5 . 0) 

19 (5 .5) 

9 . 8 (5 . 9) 

76 (6.2) 35 (6.4) 

43 (5 .9) 

15 (5.4) 

1.3 (4 . 2) 

43 (5 .9) 1 . 4 (5.2) 5 

0 . 4 (4.8) 

Ayi I (~VI I ) AVIII (~lVI II) 

0. 4 (50 8) 

.9 (6. 7) . 0 . 3 (6 .4) 

77 (6 .2 ) 51 (6 . 6) 15 (7. 1) 2 .6 (7 . 3) 

~~can 

~ 

5.6 

4.9 

5.9 

5.9 

5.8 

5 . 0 

4.1 

5 . 0 

5.0 

5. 

6 .5 

<4 . 0 

5 .9 

5. 7 

4.1 

5 . 9 

<4.0 

5.1 

6.8 



N 
VJ 

Da te Time 
c c~rf) 

8 Oc t 1869 09: 30 

*21 Dec 1869 04 :00 

27 Oec 1R69 01:55 

27 Dec 1869 10:00 

* 17 Feb 1870 20: 12 

2 Ap r 1870 19 :4 8 

2 Ma r 1871 21: 05 

5 Jul y 187 1 21:06 

*1 87 1" 

17 Mar 187 2" 09 : 00 

26 Ma r 1872 10: 30 

"26 Ma r 1872 14 : 06 

*28 Mar 1872 13 : 00 

Ap r 1872" 

*3 Ap r 1872 12: 15 

11 Apr 1872 19 : 00 

18 Ap r 1872 12:00 

*3 ~1av 1872 01:00 

~lay 1872 21:00 

14 Sep 1872" 

23 Nov 1873 05 :00 

24 Jan 1875 12 : 00 

*30 Sept 187 5 12:30 

*3 Jan 1876" 18:55 

*29 f'o!J.y 1876 18 : 55 

Location 
Lat. 0 N Long . 0 N 

39 . 1 12 3 . 1 

39 . 6 120 . 5 

39 . 4 1 19. 

39. 1 119 . 7 

37 . 2 122. 0 

37 . 8 122.2 

40. 4 124.2 

36. s 118 . 0 

36. 7 118. 1 

36 . 9 118 . 2 

39.5 120 . 5 

36 . 9 1 I 8 . 2 

37 . 5 1!8.5 

36. 5 117.8 

33 . 0 115. 0 

36.6 118 . 1 

42.0 124.2 

40.3 120 . 4 

40. 124 . 0 

38.5 . 122.9 

Qual . I 
I 2 r;~ ) 2 

ma x . · I 
'\ 3 
I 1 I (M )J 

I I P.v c~v) AVI (~V ') \r i I (~VI I) '\ I I I (~tV II I) 

B 

B 

VII (5. 7) 

V-VI (4.7) 27 (4.9) 

B VI!-VI11(6 . 0) 140 6 . 0) 

R VII-V I~ I (6 . 0) 

B Vll (5 . 7) 82 (5 . 6) 

B 

D 

c 

VI (5.0) 

VIII (6 . 3) 

VI+ (5 . 0) 43 (5 .2) 

2 . 5 (4.6) 

4 . 5 (4 . 8) 

57 (6.0) 7.7 (5.9) 

42 (~ . 9) 2 . 6 (5 . 5) 

13 (5. 3) 1. 6 (5 . 3) 

9 . 2 (5 . 2) 

39 (S . 9) 

6 . 1 (5.0) 0.7 (5 . 0) 

0 . 7 (6.0) 

2 (6 . 

{\. 

1\ 

c 

IX+ 

v 
. (7 .0 ) 5 740 (7.3) 5 ~20 (7 . 3) 5 127 ( 7 . 9 )5 

D 

c 
E 

!) 

E 

c 
c 
c 

B 

VI 

v 
rx 
Severe 

\'I I 

Vl 

4 . :>) s 40 (6. 7) 

(5.0) 8 (S. 3) 

(4 . 3) 5 210 (6.6) 

(7.0) 470 (6 . 8) 

(S . 7) !S O (6 . 0) 

(5 . 0) 

VII I (6 . 3) 5 900 (7 .2 ) 330 (6 . 9) 87 (6.8) 18 (7 . 2) 

VII (5. 7) 75 (6 . 2) 2 . 3 (5 . 4)
5 

VI J (;; . '1) 27 (5 . 7) 0.9 (6 .0 ) 

VI (5. 0) 5 6.6 (4 . 0) ( 4 . 2) 

50 (8.4)5 

~lean 

M 

5 . 2 

4 . 8 

6.0 

5.8 

5 . 5 

5 . I 

6.2 

5.1 

7.8 6 

6 . 7 

5 . 2 

6. 6 

6 . 9 

5.9 

7.0 

6 . 0 

5. 8 

4.1 



N ..,. 

Da te Time 
(G~IT) 

*9 May 1878 04:25 

*7 Jan 1881 02:25 

*2 Feb 1881 00:11 

10 Ap r 1881 10:00 

6 ~1a r 1 88 2 21 : 4 5 

30 Ma r 1883 15:45 

5 Sep 1883 12:30 

22 Oct 1883" 14:00 

28 Jan 1884 07:30 

26 Mar 1884 00 :4 0 

6 June 1884 09:00 

31 Ja n 1885 05:4 5 

31 Ma r 1885 07 : 56 

2 Ap r 1885 15: 25 

12 Apr 1885 04 : 05 

Aug 18 85 00: 10 

·~ June 18 87 10:48 

*3 O~c 1887 18: 55 

16 Dec 1887 12:15 

18 Feb 1888 10 :50 

29 Feb 1888 22:50 

*1 4 Apr 1883 03:30 

29 Apr 

Sep 

18 :\ov 

1888 04 :48 

1388 11:51 

1838 22 : 28 

Location 
Lat. 0 N Long . 0 \'i 

40 . 0 124.5 

40 . 0 122 . 0 

36.0 120 . s 
37 . 3 121.3 

36.7 121.2 

36 . 9 121 . 6 

34.5 120.0 

1.0 123 . 5 

37 . 0 122.2 

40.3 122.3 

40.4 120 .5 

36. 7 121 . 0 

36 . 5 120. 7 

36 . 5 120. 5 

38. 8 123 . 0 

39. 1 119 . 8 

39 . 3 123. 5 

39.2 123. 6 

39 . 2 123. 5 

38 . 3 122 .7 

41.5 120.5 

39.7 

37 . 1 

37 . 8 

120 . 7 

12 1. 8 

12'2 . 2 

Qual.! 

D 

c 
B 

c 
c 
B 

D 

D 

c 
c 
B 

D 

[) 

D 

E 

B 

B 

D 

c 
B 

c 
B 

c 
A 

I 2 (M ) 2 A 3 
max . I II (MIT) 3 

VIII (6. 3) 

V-VI (4 . 7) 16 ( 4 .6) 

VIII (6.3) 68 (5.5) 

VI 

VI 

VI I 

VI 

v 

VI 

v 

VII 

VII 

v 
VII 

VI 

( 5 . 0) 5 190 (6.2) 

(5 . 0) 96 (5 . 7) 

( 5.7) 81 ( 5.6) 

(5. 0) 5 

(4.3) 5 

(5 . 0) 75 (5. 6) 

(4. 3) 

,(5 .7) 93 (5.7 ) 

(5 . 7) 

( 4 . 3) 5 75 

(5. 7) 240 

(5.0) 

(5. 6) 

(6.4 ) 

VIII (6.3) 

VII 

VI 

'I 

VI? 

VI 

VII 

v 
VI I 

(5. 7) 

(5 . 0 ) 

(4 . 3) 

(5. O) 5 

(5.0 ) 7 ,9 (4. 1) 

(5. 7'; 

( ..1. 3) 

(5. 7) 5 

ISO 

B.i 

(6 . 0) 

(4 . 6) 

( 4 . 2) 

"v ('\r) AV I (~\!I) "vn (~\!II ) 

190 (6.6) 25 (6 . 3) 5.0 (6.7) 

3 . 0(4 . 7) 

50 (6.0) 

I/ (5 .5 ) 

14 (5.4) 

68 (6 . 1) 

28 (5. 7) 

12 (5 .3) 

1. 1 (4.1 ) 

22 (5 . 6) 

49 (6 . 0) 

8.0(5.9) 

1. 4(5.2) 

4. 7(5. 7) 0 .9 (6 . 0) 

3 . 5 (5.6) 

2.4(5.4) 0.2 (5.6 ) 

2 . 7(5 . 5) 

87 (6.2) 25 (6 . 3) 2.6 (6.5) 

7.0(5.1) 

1. 6(4. 3) 

3 . 5(4. 7) 

8 . 1(5.1) 

42 (5.9) 

2.6(4.6) 

1.:2 (4 . 2) 

1.3(5 .2) 

0.3(4 .7) 

6 . 4(5 . 8) 

AVIII (~IVIIJ) 
l•lean 

1-

6. 5 

4.7 

5. 9 

6. 0 

5.4 

5. 7 

5.9 

5.7 

5 . 3 

4.2 

5 . 6 

5.6 

5. 6 

6 .2 

6.3 

5.3 

4 .7 

4 .5 

4 . 9 

4 . 6 

5.8 

4 .5 

4 . 2 



N 
'Jl 

!l.tt o.! Time 
(G~IT) 

7 Feb 1889 05:20 

IS Ap r 1889 03:28 

19 May 1889 11:10 

20 June 1889 06:00 

31 July 1889 12:47 

28 Aug 1889 02 :15 

30 Sep 1889 05 :20 

9 Feb 1890 12: 06 

24 Ap r 1890 11:36 

26 Ju ly 1890 09:40 

23 Aug 1890 4 

2 Jan 1891 20: 00 

12 Oct 1891 06:28 

24 Feb 189 2 07 :ZO 

•J 9 Apr 1892 10 :50 

*21 Apr 1892 17 :43 

· 30 Ap r 1892 00 : 09 

• 2s May 189 2 11 : 15 

'1 4 June 189 2 13: 25 

13 Nov 1892 12 :45 

~ Apr 1893 19 :40 

19 M3y 1893 00:35 

30 June 189 3 13: 30 

9 Aug 1893 09:15 

30 Ju l y 1894 05 :12 

Location 
Lat. 0 N Long. •w 

34. 1 116 . 8 

37.0 121. 8 

3R .O 12 1. 9 

10.5 120.7 

37.7 122.2 

34 . 1 117. 9 

37 .5 118 .8 

33 .5 116.5 

36 .9 121. 6 

40 .5 124 .5 

37.1 

38 .3 

32.6 

38.5 

3R.6 

38.4 

33.5 

121. 8 

12 2 .3 

116.3 

12 2 . 0 

121.9 

12i . 9 

116 .0 

3~. 1 1 I 7. 7 

36 . 8 ]21.5 

:;4. 3 11 8 . 6 

34. 0 119.5 

38 . 0 122 .3 

38 .4 122 . 6 

34 .5 117. 5 

l 2 A 3 Qual. 2 (M ) II 
I max . I 

(~1 ) 3 
II 

0 

c 
A 

B 

A 

c 
D 

D 

A 

c 

c 
A 

c 
B 

B 

c 
D 

c 
B 

B 

i) 

B 

B 

D 

VI+ 

V- VI 

VT I1 

VI I 

\1 I I 

VI 

VI+ 

Ill+ 

IX 

VI I 

(5 . 0) 5 53 

(4 .7) 47 

6 . 3) 

(5 . 7) 100 

(5 . 7) 5 3 

(5. 0) 6 2 

(5 . 0) 5 110 

(5 . 0) 5 

(7 .0 ) 5 

( 5. 7) 

VI (5 . 0) 62 

VITI (6.3) 5 

\1Ill-IX(6.7) 820 

IX (7 . 0) 

J X (7.0 ) 1~0 

VI (5 . 0) 4 2 

V-V I (4 . 7) 5 

(5 . 3 ) 

(5. 3) 

(5. 8) 

(5 . 4) 

(5 . 4) 

(5. 8) 

(5. 5) 

( i' . 2) 

(6 . 1) 

(5 . 0) 

VI (5 . 0) 5 S 2 (5 . 6) 

VII ( 5 . 7) 

VIIi (6 . . 3) 5 

V- VI ( ~ . 7) 5 l 30 ( 5 . 9) 

V-VI (4 . 7) 18 (4 . 6) 

VII (5 .7) 5 38 (5 . 1) 

VT+ (5 . 0) 5 190 (6 .2 ) 

Ay c~\r J 

6.0 (5 .0 ) 

5.7 (5.0) 

Av r c~V I) 

38 (5 .8) 7.6(5. 9 ) 

12 (5 .3) 1. 2(5.2) 

12 (5 .3) 0 . 8(5 . 0) 

11 (5 . 3) 1.4(5.2) 

19 (5. 5) 

68 (6. 1) 5. 7(5 . 8) 

26 (5 . 7) 8 .9 (5 . 9) 

62 (G. l ) 12 (6 .0) 

16 (5.4) 

18 (5.5) 

270 (6 . 8) 

ISO (6 . 5) 

6 8 (6 .1 ) 

5 . 0 (4.9) 

5 7 (6 .0) 

5 . S) 

2 .0(5 . 4) 

3.5 (5 . 6) 

(6 . 7) 

29 (6 . 4) 

18 (6 . 2) 

69 (6 . 1) 10 (6 .0 ) 

18 (5 .5 ) 3.6 ( 5 .6) 

28 (5 . 7) 

1.3 (4.2) 

4 . 9 (4.9 ) 0 . 4(4 . 9 ) 

62 (b.1} 1l (6 . 0) 

Ayii (~y I I) AV I II (~IV I I I) 

1. 2 (6.2) 

0 . 5 (5.9) 

0.3 

8. 

8 .5 

3 . 8 

(5 . 6) 

(6 . 9} 

(6.9) 

(6 . 6) 

1. 0 (6 . 1) 

1. 4 

1. :1 

(7 . 0) 

(7.0 ) 

~lean 

~I 

5 . 1 

5.0 

6 . 1 

5.5 

5.4 

5.2 

5 . 

6.0 

5 . 8 

5 . 9 

5.3 

5 . 6 

6 . 9 

.8 

6 .5 

5. 0 

6 . 0 

S. G 

6 . 0 

5 . 6 

5 . 8 

4.5 

5 .0 

6. 1 



N 
0\ 

Dat e Time 
(l.\ff) 

·~o Sep 1894 17:36 

23 Oct 1894 23:03 

'17 Aug 1896 11:30 

?0 June 1897 20:14 

31 Mar 1898 07 :4 3 

15 Apr 1898 07:0 

16 Apr 1899 13:40 

3C Apr 1899 22:41 

2 June 1899 07:19 

6 July 1899 20:10 

*22 Ju l y 1899 00 :46 

22 July 1899 20:32 

13 Oc t 1899 05:00 

25 nee 1899 12:25 

oca t i on 
Lat. • N Long.<w 

40.2 124.5 

32 . 8 116.5 

36 . 8 1 18 . 1 

37.0 121.5 

38 . 2 122. 

39.2 123.8 

40.5 125 .5 

36. 9 121 . 6 

37.8 122 . 6 

36.9 121. 7 

34 . 2 117.4 

34 . 3 11 7. 4 

38 . 4 122 . 7 

33.8 117.0 

Qual. 1 

I 2 (' " r.IBX . •·1. ) - A 3 
II CMrrl3 

D VII (5.7) 87 (5.7) 

C , VI+ (5.0) 5 200 (6 . 2) 

C VIII (6 . 3) 

,\ 

B 

D 

B 

c 
c 
D 

D 

A 

A 

VIJI - IX(6 . 7) 

IX (7.0) 

VIII (6.3) 

VI (5 . 0) 5 

VII (3 . 7) 

VII (5. 7) 

VII (5.7) 

VII (5 . 7) 

VII I (6 .3) 

VII (5 . 7) 5 

IX (7.0) 

200 (6 . 2) 

200 (6.2) 

72 (5 . 6) 

56 (5 .4 ) 

87 (S. 7) 

70 (5.5) 

2.6(3.3) 

Ay (>y) 

J 9 (5.:; ) 

89 (6.3) 

130 (6 . 4) 

AVI (~lVI) 

6.1(5.8) 

68 (6.1 ) 13 . (6 .1) 

92 (6 .3) 18 (6.2) 

120 (6.4) 

120 (6.4) 

17 (5.5) 2.6(5 . 5) 

12 (5.3) 

18 (5 .5) 0.9(5.1) 

2 . 6 (5 .5) 

104 (6 . 3) 39 (6.5) 

0 . 2(3 . 4) 

200 (6 . 6) 42 (6.5) 

"vi I C~'v II) 

4. 8 (6. 7) 

9.7 (7.G) 

6.7 (6.8) 

6. 1 (6.8) 

Quali ty : !\ - Epicentral w1certainty probab.ly not mo r e t han 15 km, or fault rupture is identified. 

B - Epiccnt ra l uncertainty probably not mor e than 30 km. 

C - Epi centra l Wl certainty probably not nore than 60 km. 

D - Epicentral uncert ain ty more than 60 km . 

AV I II (~IV I I I) 

0 . 3 (6 . 

1.6 (7.1) 

0 . 3 (6.4) 

E - No epicenter is estima ted; the coordinates given a re of the reporting locality when only one local ity 
reports the enrthquake , or of a convenient int ermediate point when the earthq~takc is repo rt ed from more 
than one loca l ity. 

Maximum r eport ed intensity (~fod i fied ~lercn J 1 i), and the magnitude (~1I) estimated fron the maximum intensity. 
3 Area in 1000 km 2 shaken' at t he intensity indicated or a t ·., igher inte;Jsities, and the :n:1bllitude estimated from that area. 

* 

No pa r ame t e r s assigned , sec descripti on in Appendix A. 

~lagni tude estimate questionable; not used in computi;Jg t he mean ma)<Tl.i tude. 

~1oment magnl tude (Hanks and Kanamori, 1 979) . 

Ear thquakes added in fisca l ye~r 1979 -1 980. 

~lean 

~~ 

5.6 

6 . l 

6 .4 

6 . 

6.S 

6. 

6.4 

5 . 6 

s .s 
5. 5 

5 . 6 

6.5 

<4.0 

6.7 
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MliG ITUDE 

o .. . ..... . . . . . 3.0 TT8 3 .9 
(!) .......... . . . 4 .0 4 .9 

C) · ·· · · · · · ·· · ·· 5 .0 TO 59 

C) .. ..... ..... 6 0 TO 6 .9 

C) ..... .. · .. · 7 .0 TO 7 .9 

5 ····DIGIT- MAXIMU REPORT­
ED I TENSil Y ( ,\M} 

F····NO XIMUM INTENSITY 
ASSIGNED 



APP E DlX A 

EARTHQUAKE DESCRIPTIO S 

A brief description o f the effects of each e·r hquak . st udje-cl is 

presented in this app e ndix. /\deli tionally, information no di r tly r e-· 

lat e d to intensity dct ermjnations i s discuss e d wh re approprjat Such 

information inchtdes the locatio11s reporting aftcrshod:. or forcshocks , 

possjhle fault rupture, and confl i ct s \vith earlier cata lo" S, such as 

1-IoldeJ (1 898 ) and Townley an J All en (1 939). 
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E/\RTJIQUAKE or:SCRlPTIO, '" 

28 J ul y 1 769 - Accor 1 i.11g· to the diary of ligue 1 Cos tau so_, t he Por t ol a 

expedi t ion of 17 69-1770 1hi l c c~~ d by what i s now known a s the Santa 
7 . 

An a River , exper i ncec.l a "terribl e" earthqua k which wa r epeat d f ou· 

time s during the day . The f irst ~hock 1vas r .ported t o be t he. most vi ol ent . 

During th e foll owing week
1
as t he exped i tion trave l ed i nto t he Los Angel s 

Bns i n
1
more ·arthquakes were fe l t . From t he de cr ip tion 7it would appear 

tha t a sign i f ica nt ec:trthquake occurr c.l on Jul y 28 olloPcd by mctny 

c:t f t ershocks . The epicc:.nter of the event 1vas l ike l y nea1· the Lo s Angde s 

Basin t o account for he numerous aft rshocks. 

27 December 1775 - In his diary of Anza 's second expedit i on, Fr ay Ped1·o 

Font r eported f ee ling a short eqr t h uake accompani ed by a loud no i s a t 

San Carlo s Pass (about 40 km. southeas t of Hemet , Ri ver side County). It 

i s l:i kr.J y that this wa s a smal 1 loca l event b -C<JUse it was described <~.s 

br :i cf and ,,,i th no mention of addi t i ona! shock . 

1790 - 1\ ccording to the Oa~_0_r_!\l ta Ca li f orn ia , 6 April 18 72 , "The old ~s t 

Indi an in the vall ey repor t s tha t about eighty year s ago Owens Vall ey 

had a sj milar (to 1 87~ M 7. 8 ) shock". At this time there \vere no 

European settlements in the i nterior of California. so it is highly un-

l ikel that any add i tional informati. on can be ob t ained for thi s earthquake . 

11 -31 October 1800 - Hermcnegildo Sal r e l ates that Fray Pedro Mar tine z 

r ported from San Juan Bautista " .. . that there i s not a single habitation, 
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although built with double walls, that has not heen inju re! fr m roof to 

f oundation, and that all are thr·atcned 1vitl r uin ; and h~ t the fathers 

are compelled to s l eep in the wagons to avoid da ngcr, si n c t he houses 

are not habi t able . At the place .fhere the r ancher i a is situat d, some 

sma ll openings have be n obs rved in t he earth, and also in the neighbo hood 

of the river Pa j aro th r e is ano h -r deep o1 e ni. ng, all result ing from the 

earthquakes" . The San Andreas F· ul t pass s through San .Juan Bautis t a nca r 

the Mission and eros es the Paj aro River about 11 l m noTthl E::s t f San .J tan 

Bautis t a . This segment of th e Srut Andreas a lso ruptured during he mag i tud 

5 . 8 earthquake on 24 Apri l 1890 1 hich caused simila damag e in San Juan 

Bau t i sta . 

Bancroft (188 8) sta t .s that the mos t severe shock was on the 18th . Thi s 

is not correct . On the 18th one Lieutenant Don Raymondo Cari llo a1;. · vcd 

at San Juan Baut ista and r ported to Sal tha t at supper " a sho k was f lt 

tha t h'as s o powerfu l, and attended with such a l o d noi s as to deafen 

them, when they fl ed to the court without fini shing the i1· supp r ". Liev.tenant 

Carillo was not at San Juan Bautista on the 11th to make a comparative 

j udgement . 

22 November 1800- Adobe 1a lls were crack d (7 ~~)at San Diego a d at San 

Juan Capistrano . An ear thquake of a t least mag11itude 6 .5 is r qui red to 

damage the two ~'lissions whi ch are 90 km apart. 

1800 -- According to Enge lhardt (1 923), "In 1800 , a vi olent earthquake was 
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felt at Santa Barbara. Only little dan.Clgc \vas done to the miss ion buillings , 

howe er" . Enge lhardt a!::.signcd the 1vrong year to this earth ua ke · 

reference he sites, California Ar chives, Prov. St . Pap. vol XIX 

describes the 25 ~larch J 806 earthquake. 

The 

p . 327 

25 ~lay 1803 - An arthqua ke damaged the church at San Diego slightly 

(Bancroft 1888). 

25 ~1arch 1806 - An earthqua! e cracked th chape l wa lls a t Santa narbara 1n 

three places (Bancrof t , 1888). 

21 .June 1808 - From 21 June to 17 July1 18 earthquakes were felt in the 

Presidio of San Francisco, cracking houses, destro ing an ante~har. ber, 

and threatening the barrack s of the fort with entire ruin . 

. 181 2 - 1\n earthquake-trigger ed tidal 1 ave was reported a t San f ranci'sco. 

In a separat report (Hall, 1871) "An earthquake cracked the church (Santa,· 

Clara) con idera.bly , but did not cause any port ion of it to fall ". However, 

tl1 e occurrence of a destruct i ve earthquake near San Francisco Bay in J 812 

is not confirmed in the 1812 annua l reports of the three Missions , Santa 

Clara , San Jose and San Francisco Dolores. 

8 December 1812 -This earthquake destroyed the church at San Juan Capistrano; 
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the bell tower fe ll ot he c.hur h roof whic h collapsed I i ll ing 40 worshipp r s . 

At San Gab r iel .11 An earth ,uake occurred on December 8th, l812, at sunr.is 

and over threw the main a l er , braking th e statu s of Our L>r d, St . 

Joseph, St . Dominic, and St. Fr::mcis. Moverov r, the top of th steeple 

was brought down, and the sacrL ty, the convenant of th e mi __ ionari es and 

other buildings were damagcd 11 (Eng lhardt, 1897). An arthquak of mo gnitud 

about . 6 . 5 centered be tween Capistrano and Smt Gabri 1 ~or c. mple near 

Newport Beach ) could exp l ain the damage a t th se t \vo nj ssion .. 

San Fernando and San Buenaventura were also damaged, but i is not certain 

whether t his occurred on the 8th or the 2Jst of Decenbcr . Annu 1 r eports 

have been obtained from the e t~o missions and wi ll he trans lated i an a ttempt 

t o r esolve this ambiguity. Based on ava ilabl e informat ion, it appear tha t 

San Fernando was possibl damaged on the 8th, btlt that San Buen~ ve~tura ~as 

more l i ke ly darnagecl on th e 21 t. The damage at both ~hssion is des .ribcd 

below u~der th e 21 D cember 1812 earthquake . 

Th~re i s a report fro m a 59 ondary source that San Luis Rey wa s damag d in 

181/., but thi s was not m ntioned jn the 1812 annual report from t hi s miss io,n. 

The ] 812 annua l report f or San Diego has been obtain -d and indicates t hat 

the earthquake \vas not "ob ser ved" at Snn Diego. 

21 Decetnbe r 181 2 - Fray Senan wrote t o the Bishop of Sonora about the effect 

of t his eart hquake at Santa Barbara "there are many cracks in the houses , 

chur ch, and ot her bui ld ings , and a chapel of Saint ~1ichael , 1-'hich was in the 

Rancher ia of Mescalti t an fe ll down comple t ely , and the l and \\'as opened up i n 

the vici nity, to such an extent that i t causes hor ror. The Presidio of Santa 
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Bnrbara j s a ll on the ver ge of f· lli 1,; do ·m , and there i s not one room in 

it t ha t can be used . Peop l e from the Ranche r · a are livi ng on the pJains 

ar ou nd t he Mission, to wher~ they withdrew s ince t hey wer e very close to 

t he ocean, 1hich threa ten ed to flood t hem" . 

At t- lission Pur l s ·ma , Father s Pa.ye r as and Ripo J 1 1vrote (Doc . 941) th a t 

t hi s caT t hc.tuake "ru ined th e chu ·c.'h comp l e te ly , knocked down t he a ltar , var ­

iou s image s and canvase s and ru i n d most of its decorCltions . Th e bui l dings 

of t i c Miss i on ar e lvel ed and other s (if t he damage does not ge t worse ) , 

a f t er car e fu l i n" r1cction can be used for house s , otherwi se , for H\.i. nor use , 

whi ch does no t r equire much safety" . There i s informa tion that s ome of 

the tl.i. s s ·.on buildings had \va ll s of an ad obe and a ha lf thick only (i. e . 

thin wa lJ s). Enge l hardt ment i oned a fo reshock, ' 'On De cember 21s t , 1812, 

t her e 1vas an car hquake while th e Father s 1ver e making t he i r exam j na t ion 

of cons i ence . The ear t h shook s o vi ol en t ly t hat it was di ff i cult to 

s t and . A brief E' ·ami nation showed that the church l·mll s had been +Jn·own 

ou t of p l umb . Ju s t bef ore 11 o 'clock , there came another more vi ol ent 

shock wl1 ich brought do1n t he chur ch and near l y a l l the mi ss ion buildi ngs , 

besides about 100 nearby houses of adobe . The earth opened i n several 

p l aces and emitted wa t er and black sand . Severa l persons wer e wowi.cl ed, 

but 11one 1ver c ki ll E'd. Subsequent flood s comp l et ed the devastat ion , so 

that ver y f ew bui ldi ngs were worth repairing" . 

Also , a t Santa Inez, t wo shocks about a quarter of an hour apart 

occurred on 21 D cember near 10 o' c l ock accor di ng to Geiger ' s (1 974 ) qu o­

t a t ion from Fat her s Uria and Olbes ' r epor t : "The fi r s t made a consider ­

able a.pertuxe in on e corner of the chur ch, t he second shock threw do1,rr1 

th e said corneT and a quarter of the nc1v hou se s f e ll down , demol ished 
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all th e t i J es and opened many a ne1v 1vall. Engelhardt indicn tcs, ho1vever , 

tha t "the Fathers did no t deem the dnmage irreparable". Fray Scnan re­

ported to the Bishop of Sonora (Doc. 944): " The Church of anta Inez has 

quite a few cracks. T1vo rooms and va ·ious walls fell down ntirely; and 

almost all of the tile _ from the roofs fe ll to the ground ". 

San Buena ventura ~vas damaged on 21 December according to Geiger (19 74), 

hut 8 December was given by other historians such as 8 ncroft . W hope to 

r eso lve th"s ambiguity ~~hen the 1812 and 1813 annua l report of San Buena­

ventura re translated . Geiger notes that. : "fathers Senan and Victoria 

reported that from ·he dreadful earthquakes they feared that thi:: buildings 

would collapse . The upper front of the church was three varas (y - rds) ou 

of plumb and t her ~~ as considerable aperture at th rear of th anctuary . 

The to1.;er 1vas no longeT serviceable ar d had to be toTn down". Occa.11 flood­

ing was reported by Fray Senan from S~n Buenaventura to the Bishop of 

Semora; "it has been neces ary for us to lvithdraw for now, for som wiLt 

more han half a league inland , for fear of the oc .an , 1vhich we kn w had 

flood e d in th'O parts .. . " The sea. waves a r associated with the e arthquakes 

jn Fn~r darcos 1\ntonio \fjctoria ' s bapt isnal entry: " On January 9 , 1813, 

in the provinsional c:hurch o f Ja ca l (at a place called San Joaquin y S Hta 

Ana , distant from t he mission [San Buenaventura] a little less t han three 

quar t .rs of a league , 1vhi ther 1ve had gone be cause of the terrible tremors 

OT eartltquakes we experienced ani which w revery strong , and because the 

sea was great ly stirred up by the tremors described above, in u ch a way 

that we fear ed that t he •.-:aters might flood the mission) . .. " 

At Sa n Fe r nand o, Engelhardt (1897) states : " The earthquake of December 

21s t, 1812, d id no furt her damage to necessitate the introduction of t hirty new 
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beams to s upport the church wall". The date is not confirm.d iu a l etter 

from Gej ger (S nta Barl ara 1ission Archivi s t) to CD !G : "The date of San 

Fernando ~lission earthquake in December 181 2 is not given. It could have 

been either December 8th or 21st" . 

An earthquake of about magnitude 7 l ocated in the Santa Barbara Channel 

near 34. 2°N and 119. 7°W, could .explain the dam::~ ge from San Fernando to 

Purisima , and the numerous aft .rshocks felt at Santa Barb ra and San 

Buenaventura into 1813 . l f San Fernando was not ~U11agcd on 2J st December 

the magnitude 1vould be bet1veen 6. 5 and 7 and the ep ic nter 1vould move 

about 20 km northwest. If San Buenavcntura also was not damaged on 21st 

December the magnitude would be about 6. 5 and the epic nter 1vould move t o 

the coast about 20 km west of Sant a Barbara . Thi s l ast possibil ity seems 

unlike ly, because the s imilar report s cif numerous aftershocks a11 d threate1 ed 

flooding at Santa Barbara and San Buenaventura sugg st they 1vere dam· · cd by 

the same earthquake. 

1822 - Accor ling to Ha ll, an earthquake in 1822 injur d the chur ches at Santa 

Clara and San Jose considerab ly. Bancr of t doubts that this occurred because , 

among other things , Hall gave no da t e or source reference . We have checked 

the 1822 annual reports of these two Missions and found no mention of earth­

quake$. 

24 September 1827 - Duhaut - Cilly reports, from the Los Angeles area, an 

earthquake that caused people to rush outdoors (5-6 MJ11) . We searched the 

18 27 annual reports of ~1issions San Gabrie l and San Fernando and found no 
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mention of an earthquake. The 1827 annua l report of ~1.issj on San Bucnav -·ntura 

mention s an earthquake, but it has to be trm1s l ated b fore dct n nin i.ng i · 

it r efeTs to this ev nt. 

1830 - Accordi_ng to Engelhard t Fray Gil reported in the 1830 annual r epor t 

f rom San Lui s Obispo that : " The hospita l and portions of the neophyte 

v i ll ag arc in r uins, and the rest of t he vill ag threate1 s t o fall into 

r uins . All t he w~ l J s of the house at Santa . largari te Ita ve been era ck cl 

by earthquake s . The ranch and bu ildings of San :--1iqueJito are d stroyc . 

The front of the lvlission church had t o be taken down , because it threatened 

to tumble over". 

' 
10 June 1836 ~.16. 8 - This earthquake appears to be comparable t o the· 1868 

earthquake in th e exten t of ruptur on the I! y1vard fault, and consequent ly 

the same magnitud was as igned . 1he OakJand Daily ews of 10 November 1868 

carried the f ollowing : "An Earthquake Remini scence . -\'e are inf ormed that 

in June , 1836, there 1vas an ear thquake i n ·what is now the Oa kl and falley , 

the effects of 1.vh ich were felt along the foothi ll s fro 1 San Pablo to 

Mission San Jose . Ther were larae fis ures in the earth, and the shocks 

mu st have been much heavier than those we have l ately e xp rienced . Af t er 

the f irst and most vio l ent shock , ther e vere innu Jc rab1e l esser ones , 

· and for a month af te rward there were continuous tremors of t he earth , un-

iformly dccr~asing in violence . Since t he earthquake of the 21s t ult., 

there have been num r ous shocks , diminishing in violence , a nd th e phe -

nome na appear to have be en a repe~ition of those observed i n 1836 , and 

noted by per s ons th n res iding t he va lley" . Loude rback interpi:ets the 

ef ec t s · from Sa n Pabl o to 1i ss i on San Jose as indicatino an ori in on 

the Hayward fau lt, and t ha t th e fissure s probably included ''faul t -trace 
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phenomena''. Louderback was ab l e to clocumcmt that this earthque~kc 

"havoc in Monterey and Santa· Cl ara , ~mel arot:tsing great fear among he 

peop l e . Intensity apparent l y at least VII (RF ) at Man ·er -·y and Mission 

Car me l." The e effects are similar to those of the 1868 ar thquake which 

damag d brick wa ll s and chimneys in Santa Clara and was des ribed as 

v ry heavy and of l ong duration in Mont rey . 

June 1838 ~1 7 - Probab l e rupture on the San Andrea fault 1vas reported 

f r om near Santa Clara to San Francisco, about 60 km. This suggests a 

magnitude of about 7, which is a minimum estimate be cause no r eports were 

avai l abl e north of San Francisco or south of Santa Clara, except a t ~lon t­

erey . Walls were cracked in San Francsico in the 1838 ear thquake , which 

is comparab le to the effoc ts of the 1906 ear thquake . In Monterey , crock ­

ery a nd g l ass\vare wer e broken and some adobe walls were reportedly crack­

ed in 18 8, compared to 1906 when the only dam11gc reporteu 1 a s of son.e 

gla sshrare and some furniture moved. Louderback states that "The fault 

rupture may have occurred thr oughout a ll ··or most of the line ac t i ve in 

1906 , but north and south beyond the limits i ndica t ed . .. i t l ay under 

water or in wild country uninhab ited by whites (except at For t Ross, 

from which 1·1e have no repor t). The ev idence of great er intensity at 

Monterey t han in 1906 may mean tha t the fault rupture extended farther 

sout h in 1838 than in 1906 ." 
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3 Jul y 1841 - Deflot de fofras reported feeli ng an earthquak~:: i n ~1ontercy 

strong enough that he had to support himse lf against a tree , but no damag 

was clone to the houses (6 MM) . The shock was felt on the farms in l and . 

23 June 1843 - According to Town l ey and Allen (J 939) 
1 

Perrey states that a 

severe earthquake extend ed front. southern California to Mexico . We have b0 n 

unable to find any reports of this earthquake, per haps because o ~ t he g neral 

l ack of references during this time period . 
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15 May 1851 ~15. 0 - Goods were thro1m from she lve (6~ 1) i .11 an Francisco . 

p ople rush d outside . In Benicia and Vallejo p oplc were on idcrabJy 

staTtled ( 4-9~1) . The hock \\'<JS not fe l t at Sa ramcnto . o aftershocks 

were r epor·'- ed . 

26 October 1852 -Holden (1898), citing Perrey, states that the re were leven 

shocks at San Simeon, Los Angel es, and San Gabri 1 as well a shocks fe l t 

at San Luis Obispo , San Diego , and the Colorado RiveT on this date . A 

search of Los Angeles an San Francisco papers has not yie l ded any report 

of an earthquake in south rn California during October 1852 . Trask (1856) 

l ists Nov mber 26, 1852 as the date of t he 11 shocks at San Simeon, Los 

Angele s and San Gabr i e l. Unfortunate l y, the _Los Angel e s Star , for December 1852, 

is no t avai l able . The San Francisco papers do not mention an earthqw: ke i n 

.sou t hern California in No eml er other tl an the 29 November 1852 Yuma 

earthquake. An earthquake 1as felt in Los Angeles and San Gabriel on 

December 26th (The San Francisco Daily Herald , 13 Jan. l853, p . 1) and an 

earthquake \ as r eported i n Santa Barbara ·o December 29th (Daily Alta 

Cali f onia, 27 J an. l 853 , p. 1). No newspaper repor t of an earthquake felt 

a t San Simeon in l ate 1852 has be n f ound. 

Holden r epor t s that the 26 November earthquake produced f" ssur es 30 mi l e s 

long in Lockwood Va lley. There is a Lockwo od Va l l ey i n both Monter ey and 

Ventura Count ie s. The Lock\vood Va lley in Ventura County is prefer red by 

Harry 0. Wood as the site of the ground fissure s (T01mley and Allen , 1939). 

As there ar e no r epor ts of damage from Santa Barbara or Los Angeles, it 

seems unlike ly that an earthquake large enough to cause 30 mile s of rup-

turc occurred in V. ntura County in 1852. There arc r eports of ear thquakes 

at San Simeon and San Luis Obispo i n early 1853 . An earthquake on 1 Febru-
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ary 1853 damaged the house of Don Jesus J . Pi ca at San s· me on. Al so, 

Trask (1856) r eports earthquake s fe lt in the San Joaquin Valley in 

ear l y 1853 . An earthquake center ed ncar Lockwood , 1ontcr ey County , 

could cause damage at San Simeon and be fe lt in th e San Joaquin \alley. 

9 Nov mber 1852 - The report of an earthquake on this d;He at Fort Yuma 

appears i n the Explorations for a ra ~ific Railroad. It is probab ly a 

misdated des cript ion of th e 29 November earthquak (Ba ld erman et ~., 1973). 

23 ovember 1852 - At a faYJn about elght mi l e s west of San Franci sco 

11 
• • • a severe shock of an eart quake 1vas experienced ... which ~,·as so vi olent 

as to create a commotion among the domestic anima ls. On the nex t morn ·ng 

it was discovered tha t a d ep hasm, about half a mi le in width and thr e 

hundred yards in length had been opened, fr rnn Lake 1erced t o the ocean, 

and that the lake 1 as nearly dry . 11 (Daily Alta California , 27 Nov. 1852 ), 2) . 

If an earthquake were r spons ible for the drainjno of Lake Merced, it was 

small as no earthquake was felt in San Francisco. subsequent articl e i n 

th e Alta sugge s ts that the 1vinter floods may have cut the channe 1 (Dail y 

Alta Ca l ifornia , 6 Dec.l 852 , p. 2) , . 

29 November 1852 I 6.6 - Near Fort Ywna , fi ssure s were opened in tl e ground 

f r om which sand and water issued . A de tail e<..l s t udy of this eartl,quake v:a s 

made by Balderman et a l. (1978). 

17 Dec 1852 - Trask (1 856) states: 11Two smar t shocks occurr d in San Luis 

Obispo, which fractur ed t he wall s of two adobe · bui l dings, and thr w do1~11 

part of the wall of the house be l ong ing to, a nd occupied by Don J sus Pica 

and family. 11 No newspaper account of an earthquake on this date has yet 
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been found. Don Jesus Pi .o's hou c w::ts n ar San Simeon not San Luis Obispo 

and it was dam ged b a.i1 cartl quake on 1 ·cb . 1853 (Oaily Alta Caljfornia, 

24 Feb . l853 , p. 2). 

1 February 1853 - The adobe house of Don J esus J . Pi co wa s cracked (6 1111) 

and the occupants r n out for foar of th l'a lls falling. No r ports from 

any other loca l ity have be n found . An ear li r shock was r eported a t 

Captain Oana's rancho, twenty-five mi l es south of San Lui s Ob"spo on 

January 17th. 

~~ October 1853 - PeopJ c w rc tl ro1m f rom their beds and a wharf sank 

four feet at Eureka. No addi tiona l r ports have b en found. 

25 Januar y 1855 ~15 . 7 - o reports of damag w re found for this earth­

quake whjc.h was f elt from G'bsonvi lle , Sierr a County to Nac;hvill e , :J 

Dorado Cou nty. Trask (1 864b , p . 138) report tha t a laige pinnacle of 

rocks on the summit of Downieville '(Sierra?) Buttes \'las thro1m d01vn 

( 6+ ~ 1). No aftershocks were r por t ed . The epi center was likely cen ter­

ed to t he eas t, in the Ca l ifornia-Nevada bo ·der region. 

li July 1855 M 6.1 - The be ll s at ~lission San Gabrie l were thrown down 

(8 MM). Trask (1 964b , p . 139) reports that the earthquake was felt at 

Santa Barbara , but the Santa Barbara Gazette does not confirm this. Th e 

Gazette does = repcrt~the . earthquake in Lo s Ange l e s and reports an .earth­

quake on July . 25 that was felt i n Santa Barbara . 

27 Augu t 1855 M 4.8 - Furnit.u e was moved at St . Ann 's Va ll ey (San 

Francisco) and an adobe hou se on Gen. Valle jo ' s r an<.:h was cracked (6 tv!M) . 
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This earthquake was probably cent red in eith r sou hern Sonoma County or 

Mar i n County. 

2 January 1856 ~1 5. 4 - Iron shutt .rs were warped and mas onry Ha ll s \ve r 

injured in San Franci sco . In ~!on t cx·e y, orne were frj ghtened and ran out ­

side. No aftershocks were r epor ted. 

10 January _!_856 - Holden lists earthquakes at 5 : 00am and 8:00am at San 

f-rancisco, Los Ange l es and throughout the southern p~rt of Cali f orni a . o 

report s of an earthquake on this date has been f ound in Los Ang l es , San 

Diego , Santa Barbara , or in San Franci sco new papers . Th "'re was n() m jor 

earthquake on thi s date jn Cal ifornia . The t imes given for t i e eve t s 

and the arc affected by the earthquake is cons i stent \vi th r por t s for t he 

fort Tejon earthquak of 9 Jan. 1857 and a fore hock . ~lost likely' t he 

SOUr"e of th' s earthqua ke is a mi sdated r efcrcnc t o th e 9 Janu ary 185 7 

Fort Tej 0 ~1 a· thquake. 

I 5 . 9 - Corni ces \ver e thrown d01m , brick \ 'all s wer . 

cracked, and people w re thr0\\'11 from their feet i n San Francisco (7 !ill). 

The earthquake \vas fcl t as fa r as ~iarysvi lle . Sever 1 a f tershocks were 

felt at San Frru1cisco . 

21 September 1856- At Santa Ysabe l, San Diego County, plas ter \as shaken 

down and the plas ter tvas cracked at San Diego (5 M1\1) . One aftershock w s 

reported f e lt at Santa Ysabel on t he nigh t of the 21st. No a ttempt has 

been made to assign either an epjcenter or magnitude to this earthquake . 



~J Janu ry 1 85 ~--~ 7.9_- Thi. s is the groa t rort Te jon earthquake , cente rr:d 

in southern Califor nia . lt 1-,ra accon,)ani ed by up to 9 l/ 2 mc:> t. rs of off­

s e t along the San An dr ,as Fau l t, ~~h-ch rupt-ur .J .-rom Cholwne Valley a l mos t 

t o San Bernardino. Tid s ear thquake h· s been studied in deta il by Si h 

( 1978) and i\gne1 a nd Sieh ( 978) . 

3 Scptem' cr 1857 ~1 6_:2_- 0 ject s 1·:erc shaken from . he l ve s (5 - 6 MJII) at 

North Sa n J uan , LJ.s t Ch;:mce , and t'li ld gnn Bluffs. No aftershocks ive r e 

reported fe l t . and no h jgh i n tcns:ities were r eported eve n though the e a rth­

quake was felt a far a Sa n Franc i sco . It i s , therefore , l" k 1y that the 

cpi enter wa s pr oba bly to t he east, in the l argel y wnpopu ateJ C lifonlia­

Nevada bord P. r region . 

26 November 1858 16 . 3 -At San Jose, an adobe b i ld i ng and t1 e corner of 

a ne w building were thrown d 01vn (8 t--IM ) . i\ cornice 1·1as th r own clo1m in San 

Franci sc o and part of a ch:i mney \vas thr own in Mountain \ ie1 ( 7 L\1) . Th 

quakP. h'CJS fel t t o D01mi ville on the north , fariposa on the eas t, and 

Monterey on the south. No r eport s of aft ersh ocks have · be e n fo und . 

16 December 185 8 M 5 . 4 - At San Bernard i no, t he gabl e end of a house 1..:as 

knocl ed d 01vn ( 7 ·IT-!) . At Agua ~ Ianza , near San Bernardino , a house was 

thrown down (8 MM) . The r eport f or Agua Manza d id no t i iv a date or time . 

An ear l ie r earthquake at 2 : 30 GMT b ro ke d ishe s ancl cra c ked wall s (6 MM ) 

in San Bernardino . Neithe r earthquake is men t i oned by To1vn l ey and Allen 

( 19 39 ). 
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5 October 1859 - In San Francisco , be lJ s r ang, plas t ing fell , wa ll s 

wer crack di n several .brick buildings , and obj 0-... ts 1vc re kno k'd fro10 

shelve s (6 1~· 1) . No reports ha.ve been found fo r any other t0111. 

27 J anuary 1860 - I1 Los An eles , people were a wake ned and doors and 

windows rat l ed. o report f rom any othe ' l oca l ity 1·1a s f unci . 

IS Marcll 1860 1 6. 3 - Rock slides 1vere reported betwe en Pyramici Lake a 1d 

Carson City, ev ada ( 6 Ml or greater) . Goods ~ere shaken f rom she l v sand 

a genera l 11anic prevai l~d at Carson City, Nevada (6 ~. l). The qua ke 1 n s 

f elt by a f ew in San francisco (2 ~). Se ven aft rshocks wcr reporte 

fel .'n the neig hborhootl of P ramid Lake , 'evada. , indjca ting that Pyramid 

La ke wa:, probab l y near the epicenter. Town l ey and Allen (1939) rcpoJ·tcd 

t ha t the quake I.V8S f 1t as far as Utah to the east ; also, 2:!~2.:_2'ct __ ~."'s 

(Salt Lake City) , l l Apr. 1860 , p . 48 , states tha t the qu8kc ~~s felt i n 

"thew stern part of this Terri t ory" . In 1860, the '''es t ern boundary of 

Utah '!'erritory was tic California State Line . Thus , tho st::ttement that 

th e qt1 ake was felt to Ut ah does not mean that it 1va s neces sarily reported 

J:elt ny further east than the Car son City area . 

26 M::trcb 1860 - No r eport ha. been fo~md for an earthquake in Los Angeles 

on this date: ~lost li k .ly , the carthqu<:l.ke o f 27 Jan. (26 January local 

time) was mistaken l y a _signed to this date by Ho l den. 

13 November 1860 - ~1in or d3Jn ag e 1vas done to pJ · ster and chimneys in Eureka , 

Humboldt CoUJ~ ty . A house unde r cons truc tion was shifted t1vo inches on its 

foutidation. No other loca lities rep rt this earthquake. The epicenter 

could be offs hore or onshore near Eureka . 
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4 July l 86 J 1 5. 3 - ;\ Dougher y ' _ r an h, n ;JT the p r s , Jl t t ov:n of Dub l in , 

the r oof of t he kitchen was th1·o1 n off , himney s h' r e tln ' OI-!11 do1 n, and 

severa l persons were thrown violently to tl e groun (8 fivl) . ln th e San 

Francis o :1e1vspa per, lin iHg and Sc.i en t 2_f2-c Pr_9~, 20 July 1861, a fiss re 

eight mj l es long was descri bed in i·lurray To vn ship (Dublin j s in r ray 

ToiVDship). This fi ssure , des cribed by 1\fhi n y (1 865 ) as a J ong the ll'e t 

side of nn Ramon Val J ey , is most likely the r c u J : of s ur(ace rupture 

a lon g the Calavera s fault. 

27 May 1862 M 5.6 - Th epicenter wa - probably located of fshore ncar San 

Diego, 1·/h ·i. ch had the h j ghest reported i ntensity of 7 1 h•l. This earthq a e 

was studied in detaD by Legg and Agn w (1979) . 

19 December 1863 ~ I 4.9 - This is the f irst of a seri , s of earthquake s 

during 1863 and 1864 ~vhic ll ere entered south uf San Fl a11cis o Bay . 

People were f righten d , s ome running outside , at San Franc i sco and San 

J ose. "The s hock was fel t in 1 ap , St ockton and Santa Cruz . 

26 Febr uary 1864 M 5 . 9 - Adohc \valls '"ere cracked ( 6 ~1M ) i n ~lont e rey ·and 

the quake was felt as far as Suisun. In ~~atsonvil'le , Slll<l ll a rt i cl es and light 

furniture were tipped over and moved arow d . 

5 March 1864 M 5.9 - Windows and p l astering were broken (6 ~~ ) in San 

rrancisco . . The quake was fel t as far as Visalia. 

21 Ma y 1864 ~. ! 5 . 8 - This southe rn San Francisco Bay area earthquake 1va s 
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fe J t. fr om 1ont.erey tv Sncramento . A few 1vindo1vs ~-.·ere brok n a t San 

Francis co . 

22 July !864 ~. J 5.0- People were f r ightened and a f w r an outs jde i n 

San Francis co and San Jose . A for e shock wa s felt a few minutes earlie 

and two afters hocks were f e l t in San Jose (S~~~.~Iercury , 28 Jul y 

J 86 , p . 3) . (A light earthqu r:tkc was f e J t a t Los Ange l e th same ev 1 -

ing , but it i s unlik ly that this is th<' s ame earthquake felt in San 

Franci sco . ) 

18 Aug ust J 864 I 4. ] - In Gras s Valley, the earthquake shook dmvn a bricl' 

and stoue wall of a. well, and f rigl t ned many (6+ f\.L\1) . Yuba Cj ty i s the 

f urth st point at which th e ev n t was reported felt . 

8 March 1865 M 5. 0 - Chimneys were thrown dm~n in BCJ n tt Vall ey near 

Santa Rosa . A for eshock was felt at 7 :05 Gl'IT . 

24 ~ l ay 1865 I 5. 0 - At San Juan Bautista , crockery 1•as broken (6 Mt-1) . 

Holden ' s r eport tha t this e arthquake was " :cemarkab ly heavy in southern 

Cali fornia" i s erroneous. The Dai ly Evening Bu lletin (San Fr ancisco), 

29 May, 1865, s t a t s tha t the earthquake was "remarkab ly heavy in the 

southern c.ow1ti es" referring to southern San Fr anc i c o ~ay counties . 

1 October 1865 ·1 5 . 7 - Chimneys and most bri ckwork \'-'ere damaged a t 

Eureka, Humboldt County . The earthquake was r eported fe l t only in 

Humbo l dt and Trinity Counties . 
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8 October 1865 /II 6 . 5- Several houses 1verc thro1vn c!OI'-' 11 ( 'li,~) 'lt ~:.w 

Almaden . Brick wall cracked in Santa Cruz and m· ny himne ys tlnown do1 n 

(7-8 d t), and brick '"alls 1~crc thr01vn down in San Jose ( 8 M/11). 

8 Oc tober l8E5 -The Yreka Week ly Un:ion, 28 Oct. 1865, p . 3, reports t hat on 

th e .o ning of the qunke at San Francisco , Goose Lake 1vas covered by \vater 

s pou t s. As t.his phenomena occurred before the quake in the San f-rancisco 

area, it is probab l y unre' ate t o that quake . No1d1ere in article is it 

s tated t hat a11 arthqunke had occurred at Goose Lake. 

16 Dec mber 1865 1 < 4 - This small carthqnal· e was describ ed a heavy at 

~he Jlermitage, Me ndoc · no County and alol Dry Cre .k in lelldoc·no County 

near the Sonoma County Line. J t was also felt at Cloverda l e about ten 

kilome t ers south of the llermitage . 

26 /llarch 1866 ·1 5 . 9 - Severa l chimn ys ,,·ere knocked do1vn in G:i l roy ( 7 f,L\1) . 

15 J l y 1866 /11 5. 7 - The distribution of f el t reports for t hi s earthquake 

i s sim 'lar to that o f 10 1\pr. 1881 . A the ep · center 1vas probably in the 

l arge l y w1populated area of western San Joaqui n Vall e , no h i h inten sit ies 

were r eported. Holden reports a heavy shock a t La Porte , Pl wnas County, 

and Row l a nd Fla t , St. Luis, and Port Wine, Sierr a County , at . this time . 

Loca l pape rs do not confi r m this. Mo s t like l y , the date ltas been con f used 

with 5 September 1866 1vhich is reporte d fe lt at the same localities. 

2 December 1867 I 4 .1 - People were awakened at La Porte , Plumas County, 

Downievi lle; and Fore st .City, Sierra County (5 /1!/11 ). 
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30 t1ay 1868 ,J 5.9 - Brick buildings 1-;ere c ackccl and ome bricks were 

shake n d01vn in Virginia City (7 i,t,l) . Plas t r fell in ne arly all the 

brick buj lclings. T1 •o for eshoci-s wer e repor ted at Virgi nin City at 4:56 

and 5:05 GMT (The Dolly Tr espas, 30 ~1a y 1868 , p . 3.) . f\ nW11ber of 

aftershocks were also f e l t at Virginia City. 

f·.1ay ~868 In an article 111 t l1 Daily E eni ng Bulletin (Snn Fra nd s o) , 

tvlarch 29, 1872, it i s state:d t ha t four year earlier in May, a s ev re 

earthquak op ned a fissure in the earth a t D s P<d ll,<JS . Do · Pa lmas i s 

near the northern end of the Sa lton S.., a . Los A,ge l cs and S· n Bernardjno 

newspape s of lay and June 1868 do not mention any earthquake s f e l t in 

southern Ca lifornia. I£ an earthquake did occur at thj :; tim at Dos 

Palmas, it was proba 1ly sma l l. 

2 June 1868 M < tl - This qu ke was r ported as on of t h "most iolent" 

ever felt t Downjeville; al o, the quake was r eported f e l t at Par .st 
. 

City . o other towns i n the vicinity of Dovmievil l e r eport h:~ving fe l t 

thi s quake . 

~5 July 1868 - Two earthquake sl1ocks were fe lt a t Visalia . The Tulare 

Time s of 1 August 1868 claims tha t the shocks 1~ ere fcl t in many other 

portions of the state , but no other reports lt ave b en foond . 

4-17 Septemb r 1868- Earthquakes were felt at th headwat nof the Kern 

River and a t Lone Pine from the 4th to the 17th of September . No earth-

quakes were felt at Ind ependence,25 km from Lone Pinc1and none were r e-

port ed fe lt in th e San Joaquin Va ll ey . 
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17 SeptcmbcJ 1868 ~I 5.1- 1\.t ~ion it or and Sil v r ~lount a.i. n, 1\.l p'i. ne Coun ty , 

pcop l e rus hed ·out of their houses (6 [I). The arthquake I·J;J . f · 1 t in 

Sacrament o and Nevada City. A nwnber of afte rsh c.ks were e lt a t Silv r 

Mountaj n . l!olden erroneous l y gave September 19th as t he dat of this 

earthquake. ... 

26 Se_pt 1868 - o c ommunities oth r th an Ukiah report f e e ling t h is ear th ­

quake . It 1vas described a s an " un usually sev re hoc k" th a t. 1vas f e lt on ly 

by those not too s ound 1y asl eep ( 4 tvl!l·l) . 

21 October 1868 M 6. 8 - ~-luch of the se ond fJ.oo r o f the Cour t Hous e at 

San Leandro collapsed (9 MM) . Extensive damage 1vas done to othe r towns 

i n th e Sa n Franci · co ~ay area . This quake ~~ as <Jccompanj d by slip' on 

the Haywa rd f au l t in the Eas t Bay area (Lawson, 1908 ) . 

8 October 1869 M 5 :2 - Chimne ys here r eported knocked do\vn at Uk i ah and 

in "the Clear La ke Count ry" (7 ~·h\l ). · Th e shock 1vas reported fe lt from 

Healdsburg north to Potter Vall ey . A pos sible foreshor-k and a n ftcr­

shock were felt at Ukiah at about 7:00 GMT and 10: 00 G IT , respective l y . 

21 0 cember 1869 M 4. 8_ - Peopl e ran into the streets a.t Eureka, Pluma s 

County. At Webbe r Lake , Sierra County , buildings rocked and stove doors 

w re throl,'l1 open (S- 6 »I). No aftershocks were report ed. 

27 Decembe r 1869 (1: 55 G1T) M 6.0 - Masonry walls were seriously damaged 

in Virginia City and l\Tashoe City, Nevada (7 ~IM). Mi nor damage was done 
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in Ca l aver s Coun ty . Plaster feJ 1 a t ~lokc lu:n n e !!ill (G lM); a s 01 c chimney 

fell at Spring Gulch (7· ~l) ; and a hous is dcscrib d as bein g l if+cd bn ily 

from its foundation s ev era l t imes. The Jat0r acc oun t may be an ex·gg r a ted 

description of the Jens · tion inside the house. There is al so a report of 

damage to buildings in Orovi ll e , Butte County, but the l o a l papus do nor. 

c onfirm t h is. 

27 December 1869 (1 0:00 G 1T) ~1 5.8 - This is the se on l of t h p a ·r f e:1rth ·· 

quakes which s t ruck t he Virg inia City Area . Very li.tt.J" damag e \\1as anr · ­

buted to thi~ earthquake in the newspape r a counts. 

17 February 1870 ·J 5 . 5 - Several chimn ys were thro -m d o1 n a t. Los G< tos , 

Santa Clara County (7 ~·LVI). 

2 Apri l 1870 ~~ 5.1 - Minor damage was don "' jn Oakl and and San f-ranc. · sco 

(6 HM) . The shock \vas fel t in Santa Cru z , Stoc ·t n , and S nta Rosa. 

2 ~1arch 1871 M 6. 2 - ear ly every chiFmey fell in ~lattole, Humboldt 

County . Chimneys were a l so dam ged in the Hwnboldt County co,nmuni ties 

of Eureka , Bucksport, Hvclesvi l lc and Rohn erville (7 t-1:!). Fissures were 

reported in the ground near 1atto l e . 

_5 July 1871 ~1 5.1 - Th is p os si b l e foreshock to the 0Hen s Valley earth­

quake of 18 72 cau se d son.e 'veil s n ar Lone Pine to dry up and others to 

bAcome muddy (6+ ~~) . 
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1871 - i\ccord·ng to lo1 •nl y and ll .n , an arthquake in 18 71 " rolled over 

me n who lverc s pina on the ground" hal h:ay betlvcen Dos Palmas , l mpcrial 

C unty and YumR, Ar izona . . o report of the earthquake 1·1as found in southern 

Ca l ifornja n wspapcrs of 1871 ancl early 1872 . As the earthq a e description 

ca me ·-rom a l etter to Harry 0. \'/ood, lvhi h was wr jt.ten after 187 1, it i s 

possible that the wrong year was given. 

17 March 1872 - The report of a f oreshvck t o the 2(, ~~ rch J 872 earthquoke 

on t his da te is not confirmed in the lnyo lndependeJ t ( lnd p ndence) . 

26 ~1arch 1872 (10: 30 GMT ) M 7. 8 - This is on e of the l argest earthquakes in 

the r ecor ed history of Ca lifornia. Every ston e a nd adobe buildi ng h'as 

l e e l e d at Lone P.ille (9 M1 or greater ). The quake stopped clocks a nd oke 

p op lc ( 5 Mi' l) as far as San Diego to the south , Red Bluff to the north , 

and Elko, Nevada to the eas t. Th is quake in o lved ma jor rup tur e on the 

Ow~ns Valley fau lt. 

26 Mar h 187 2 (14:06 GMT) M 6.7 -Thi s l arge af t ershock of the Owens 

Va ll y earthquake was fe l t f r om Orovi ll e , But te County to Los Angeles . 

28 ~ larch 1872 ~ I 5 . 2 - Bot tl es and china-ware \\·ere damaged in the stores 

at Sierra Valley (Sierravi lle ) , Sierr a County ( 6 tvL\1). In Reno , evada , 

tl1e shock was reported a s stronger th an the Owens Va ll e y ear thquake of 

the 26th. 

3 April 1872 - A damaging earthquake is reported to have occurred a t 

Antioch , Contra Costa County (Tolman , C. , 1931) . The Antioch Ledger doe s 
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not r eport any such earthqu a ke; hoHcver, a eport of an ea tlqua k j r Antioch, 

Syria oc urs in the pril 20th issue . 

3 April 187 2 M 6 . 6 - This Jarge O~e11S Va lley aftershock was fe Jt fr m Gra s 

Vall e y to Visalia. 

ll April 1872 M 6 . 9 - Stone buildings ~vcre thrown down and a frarne bui ld ino 

\ as wisted (9 Ml) at Round Vall ey . The reported effects of th "s quak · g­

gest that th e epicenter wa s to th north of the main s h oe.· of 26 1aJ'Ch , pro­

bab ly in t he vicinity of J~ound Valley, Jnyo Coun y . 

18 April 1872 - A relatively small Owen ' s Valley aftershock . n1is qt· ke was 

r eported only from Cerro Gor do, lnyo County, where it was describe as be ·ng 

of unusual severity . 

3 May 1872 1 5 . 9 - A bui l ding was racked and people 1·an into the stree s 

(6 tvft\1) in Ari zona City (Yuma). This quak \ as felt in San Be rnardino 300 k.m 

north\ est of Yuma. The ep icente r 1-'as probably in or nea r the Imperial Valley . 

17 May 18 72 -A relatively small Owen's Valley a ft rshock. The quake is re ­

p orted only from Lone Pine, whe re a person was thrown from his feet. 

14 September 1872 - The date of this reported earthquake seems to have come 

from a wireservice report datelined Visalia, 14 September 1872, describing 

several small earthquakes in Owens Valley "'hich had occurred a few weeks 

before. 
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23 ovembe r 1873 1 "1 . 0 - This i t h e th i r d-la r gest event in Ca l ifornia d u.ri tg 

the second half of the ] 9 h cen ury . In tl e Smi t h Ri v r Va lley , Del Torte 

Coun ty, all t he chimneys were knocked down (8 !t l) . Chjmneys fell at Cre s cent 

City, De l Norte County, an l llappy Camp , Siskjyou County ; a l s o, Grants Pass , 

Ja ck s onvi lle , and Port Orfor , Oregon (7 1 ~1) . Crac · s in the ground \vere re -

p or t ed on t h e trail f rom Cresce n t ' Ci t) to Gasque t, Del Norte Co ttnty . 

24 JanuaT >.:_ 18 75 ~1 6 . 0 - In La s sen County, a ch imn ")' was t hrmm down a t 

J ane svill e (7 l,t\1) a nd a t usanvi ll e , stone 1.,ra ll s were cracked. The ear th-

quake 1•as fe lt as far we s t as Sacramen to (5 li'l) and Ch ico (5 1.\1 ). The 

epicent er wa s probab ly :Ln t he Honey Lal e Va ll ey, rather than in ~lohav1 k 

Vall ey as indicate d on the Fault Map of California (CDMG). 

30 S"'ptembcr J.875 fvi 5 . 8 - In Eureka, Humb ldt County, most chimneys were 

cracked and some were knocked d01vn ( 7 ~1M). People were awakened at Weaver-

ville, Tri n i t )' County ( 5 tv I) . 

3 Janua ry 1876 - T01m l ey a nd AJ len (1939) li s t an eart.hqu:1ke ln Sonoma County 

on thi s da t e , citin g the Sonoma Democra t of January 3. As the Sonoma. Demo-

cr a t I'W S a Sa turday weekly in 1876, and J anuaTy 3 was a Monday in that year, 

there ~vas no January 3rd issue. However, a June 3rd i ssue reports a n earth-

quak on Monday, May 29 which ma tches the J anuary 3 description i n Townley 

and 1\.llen. Townley and Allen do not list an earthquake on ~lay 29 . 

29 May 1876 M 4.1 -At Freestone, Sonoma County, bottles and crockery were 

upset and some plaster wa s cracked (6 MM). 
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9 lay 1878 6 . 5 -All the ch.i.mn ys .in Petrol i a, HLtmbr,ll Cotl' l 1)' "·'cc 

knocked d01vn (8 ~L\·1). Large landslide s 1 er trigge cd alono t'he coast 

in south ern l lumbo l clt Cotmty. 

7 January 1881 1 4 . 2 - People rushed from their hous ~ jn Rec.l Bluff , 

Tehan1a County (5- 6 . R11) . A possible fore hock was fcl t in R, Bl tff Dnd 

Chico on 2 J an . 

2 February 1881 M 5. 9 - Several chimneys were kn ockc.d do-:. at l1 1sda e, 

San uis Obispo County (7 ~1\1) . Imusdal is locat .d a t the north ern en l 

of Chol~ne Valley. Large cracks runnin o across the road were repor o 

at 1r . Pa rkin son ~ s place, which migh t indicate rupture on the a1 ndrc.; 

! 

10 pril 1881 M 6.0- Minor damage wa s r ported from S ockton to ~lojJis ·cr. 

The quake was probab ly centered in the sparse ly populated Diablo Rang , 

Sta n i slau. County . to after hock s hav b en identified . 

6 t-la1'Ch 1882 M 5 . 4 - A ~ew panes of glass \v(;;re broken (6 1M) in Sal.i.r:as . 

The epicen ter of this quake was probab ly t o the southeast of Hollister . 

30 ~1arch 188 3 1 5. 7 - A chimney \vas thro1m down (7 l'-fv! ) at Sargents, Sm ta 

Clara County . Eight t o twelve aftersho ks were r eported a t Gilroy . no 

widely felt aftershocks occurred a t about 15:54 and 16:15 G~IT . 

5 September 1883 M 5.9 - Plas~er fe ll at Santa Barbara (6 ~) and bottles 

were upset at Lo~ Al amos (5- 6 ~). No aftershocks were r ported . 
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22 October 1883 - It is tated i n a wir e servic r .port that an earthquake 

hock threw down a section of a bluff ncar Merced Falls . one of t he su -

rounding communities report an carthqunke at that time . l f an ear thquake was 

r esponsible for triggering the lands lide, it was probably a smJll, l ocal event . 

The same ~~ire service article reports a sha1·p shock at Merced a few minutes 

before midnight on the following nigh t . This earthquake is also no t re­

ported by any other community . 

28 Janaary 18811 Occurring at 11:30 p . m. l ocal time , t his earthquake l'as 

fe l t by qui t e a nwnber of peopl at Fort Jones , Si kiyou County (5 v1). 

J\ t Eur 0ka , Humboldt County , the shock was described as the heaviest for 

some time . The epicenter was probably in the sparccly populated area beth'een 

Eureka and For t J ones . 

26 March 1884 M 5.3 - Wal l s were racked, window panes were b ·oken, and plas ter 

f e ll at Santa Cruz (6 MM). llolden (1898, p. 110) states t ha t this quake was 

fo lt t Grass Valley, Nevada County . The corr ct date f or the eart hquake felt 

at Grass Va lley is March 25th a t 2: 00 G~ff (San f r anc i sco Chronic l e , 26 

Mar 1884, p. 3) . 

6 June 1884 ~~ 4. 2 - The earthquake awoke peop le in Red Bluff , Tehama County 

(5 MM). The quake 1vas a lso fel t sharp ly a t Anderson, Shas t a County . Holden 

(1898, p . 110) report s t hat wal ls we r e cr acked at Red Bluff . This was not 

confirmed by the Red Bluff papers . 
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31 January 1885 5.6 - Chimneys were damag<..:c.l jn th lloncy Lake Valley 

cornmunj tics of Bun ingv.ille and usanvillc. T•venty aftershocks 1vc r re-

por t e d f e lt t BW1t jngville in the first se venty ho1rs (The ~loun tnin 

Tr ibune, 7 Feb. J 885, p . 3). Jt was estimated that over one hundred s hocl·s 

were fe lt i n the HonC'y Lake alley up to February 8, h'i th the shod s mo:.t 

. evere aL J.:mesvi lle and on the Susan River 12 miles from Susanville (SJ __ -

ramento Dai y Record Un i on, 12 Feb. 1885 ) . 

31 ~larch J 5 ~·1 5 . G - Chimneys were thrown dOh'n (7 H~!) at ·1ulberry, Sm . 

Benito County. This quake 1vas probably centered in the Central Coast 

Ranges t o th e southeas t of Salinas . 

2 April 1 8 ~5 ~1 5 . 6 - Crockery as r at tJ e d, and people ran out · t •'c rc:eL, 

Salinas , and Santa Cru z . This qua ke was pr bab ly cent.C'rcl in the sp a1sc ly 

popul ated region of t he Centra l Coas t Rang es to the southeast of Sa inas . 

J 2 pri l 1885 M 6 . 2 - This ear thquake was di tln tly felt in the Sacr~. ento 

and an Joaqui n Valleys and i n the Sierra Nevada f oothills as well as in 

t he Central Coast Ran ges , south of San J se . The distribution of fe l t ef -

fccts ind i a tes an epicenter on t e ea t side of the Coast Ranges . At La s 

Ta blas , a ch imne y 1vas knocked do~m at the Chesney rancho and at I. Si1.uns ' 

house (7 '~l ) . There i s a Las Tablas Creek about forty-five kilom ters 

north o f San Luis Obispo . If this is the La s Ta blas of the report, t l e 

h i ghe st i n tensity kn own for t his e ve n t is appro,- imately one hundred k i lo -

meters s outhwes t of the es tima t ed epic en t er . OnJ y Han f or d, Tu l are Coun t y 

r eports a l ater ea r thquake ~vhi ch coul d bC' an aftersho k . 
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1 August 1885 - Pa ll \·tcre Cl'ad'cd in se c~rd buildings at Cloverda l e , 

Sonoma County . o other community reported this earthquake . 

3 June 1887 tv! 6. 3 - Brick s 1 ere throvrn do h11 an ·houses hifted on th e ir 

fo undations (8 MJ\l ) at Ge noa , Nevada . At Carson City, chimneys were re ­

ported in bad condi tj on . Briel and stone 1valls 1-.rcrc cracked (7 t.fi\J) . 

Near Cradlebaugh ' s Bridge , I evada , l arge fj _. sun~s opened and spouted 1.,ra t er 

and sand. At Deadman ' s Ranch , near the toll house on Ophir grade, the 

gr ound was reported t have been r aised three fee t above th ol d 1 1e l. 

The water l eve l a t Shaw ' s Hot Spr ings ncar Cars on City fe ll sev ral i 1che s 

a f ew weeks befor e th e earthquake , and dried up complete ly after the 

shock . 

_______ _ ·1---=5:...:·...:....3 - Chimneys were knocked down and a cook stove was 

overtu ... ned (7 ~ !) a t Jia lf\ •ay !-louse , Mendocino County, on the road fr om 

Mendocino t o Ukiah . Cl ocks were s topped at Ukiah (5 Ml l). 

16 Decem~c r 188 7 - Thi s earthqual' e was only r epor ted fc l t at Mendocino 

and Point Arena light house . Poss i bly thi s is an aftershock of the 

3 D"' c . c arthquake . 

18 Februa ry 1888 M 4.5 - People were awakened at !cndocino and Ukiah. 

The epicenter was probabl y locat ed in the Coas t Ranges be tween those t wo 

conununi t i e s near that of 3 Dec , l 88 7. 

29 Pebruary 1888 M 4. 9 - A wire s ervice report in The !vlorning Call (San 

58 



Fran i sco) , 1 ~larch J 888, p. 8 , rt;ports that the lv,ll s o sev e r al build ing 

at Petaluma 1ver e cracked . The Petah un;1 Courier , 29 reb, 1888, p. 3, d s r i be 

the earthquake as sharp, bu t does not men · jon Dny era k ' d 1va J 1. . 

14 April 1888 1 4 . 8 - Some p l a s ter fe ll an the schoo l be ll r nng (6 ,.fi, ) at 

Alturas, Io loc County . It 1 as felt by a f 1·1 at 1\din ( 2 ~ ~! ) an l n t felt by 

a few (4 ~~) a t Ceda rville. A light ear t hqua ke wa s r cpo· ted at Ca r s on Ci ty 

evada on t he s ame dat and t i mf' (Holci en , 1898) . Hold 11 mi ght h a ·e refer· d 

to a record on t h e seismograph if it were p0 atin g 11 Car s on City. t 

Cedarvi l l e , a slight t remor was fe lt ten minutes earlier . 

29 April 1888 r-1 5 . 8 - Chimneys 1vere kno~..;] ed do1vn in Cr mber g (7 1~1 ) at t he 

n orth end o f Mohah'k Valley . Roc .' ...,slides were reported n orth of Do11~1i vj J e 

on the North Fork of the Yuba Rive a nd in Ra ttl0sna ' c Can yon . i x miles 

east of Downievil}e twe nty-four d i stinct shocks were felt clur i11g the night. 

and in Rattlesnake Canyon, it is rppor ted that h earth vibr ated contin ­

uously d uring the night. 

17 September 1888 M 4 . 5 - This a rthquake l 'as reported from San t· r anci sco 

to Corra l d e Tie rra , s outh of Salinas . No damage 1vas r porte d nor were 

any aftershocks reported . 

18 Novembe r 1888 t-1 4 . 2 - This Eas t Bay earthquake 1-ns f e lt from . la pa to 

San Loren zo . Chimneys were knocked d01vn (7 •1M) at Oa k land and East Oakland . 

These tmvns lie at th e southern ext ent of the fe lt area . Holden r eports 

that the e a rthqua ke was no t felt in the South Bay commw•ities o f San Leandro 

Ha yward , aud Niles . 
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7 February 1889 .1 5.1 - l'ock slid s wcr rcpo· ted on the cast siJe of 

~·l t . San Bcrnanlino ( 6+ ~L\1). In San Jacinto , pani. . enst1cd at the Baptist 

concert and s ome wcr injured as a result of jump·ng through 1vindows . 

·he absence of r p rted aftcrsl ocks suggests t hat t he ep "ccnt .r li es 

east of the repor ting communities. 

15 Apri l 1889 M 5 . 0 - Plas t er 1·as cracked in severa l houses · 1 Santa 

Cruz (5- 6 ~ 1) . The earthquake va: felt f om ~alinns , ~1ontcrey County to 

1ar tir1 z, Contra Costa County . Two possible f ore ocks Nere felt in 

Watsonville tiVO days ear lj er. 

19 May 1889 ~~ 6. 1 - Chiml!E:~ ys wer e kno ked down and a house 1~as toppl ed 

over (3 MM ) at Collinsville . At An tioch , many chinui''YS were d mo l~·Shed 

and t wo sma ll fis sures appeared on Main Str eet (San Francis o Chronicle , 

20 Nay 1868 , p. 8 ) . 

20 Jun e 1889 M 5 . 5 - Chimneys were thrown doNn at Susanville and Wi llow 

Creek. Numerous aftersh cks e r e reported fr om Susanville . Persons in 

th e hi lls south of Eag l e Lake , t~o days after the ear t hquake , r eported 

that they "heard loud rumb lings to the vJe st, a cco mpanied by de tonations 

like the fir ing of very heavy art ill ery , while the earth se emed to keep 

up an a l most uninterrupted tremb l ing mot i on ." (The Morning Ca ll, 26 Jw1 . 

1889 , p . 4) . 

31 July 1889 M 5 . 4 - This quake knocked down chimneys a t Oakland and Sa n 

Leandro (7 MM). It was f elt from Healdsburg on the noTt h to Modesto on 

the cast, and to Salinas on the south . Afte rshock s 1vcrc reported felt at 

San Francisco , Oak l and , and San Leandro . 
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28 August 1889 N 5.2 -Holden (1898, p. 143) uotes a dispat h t the 

San Francisco papers that 1vind01vs 1vere era ked alld brok n at Pomona . 

Neither of the Po wna paper s confirms this repor t. Several t01ms be tween 

Los Angeles and Ontar io repor t r1 inor damao , such as bo tl . being knock d 

from drug store she lves and the fall of plaster (6 ~'fil l). The onJ aft rshocks 

r eported h ~ re f rom Pomona , whe ·e several were reported in the n ight. 

30 September 1889 M 5.7 -Rocks rolled down onto Rock Creek grade , bctwee 1 

Round Valley and Long Valley, Inyo County ( 6 ~1~1 or grcat .... r) . This qu al·e was 

reported to Bakersfie l d on th south and Sacramento on the north . Fif en 

shocks were reported a t Round Valley . 

9 February 1890 M 6.0 - This quake has felt in Los Ange les, San Diego , and 

Yuma, Arizona. The l ack of reports of damage indicates '·hat th . pi .enter 

was probably in th e spars ly populate r egion be tween Los Ang · l and Yuma . 

A pos,·ible foreshock on the 6th was reported f .1 t from San Bernardino to 

San Diego. 

24 ApriJ 1890 I 5.8 - Extensive damage was done t o ch imneys and some damage 

was r ported in bricl and frame buildings from San J uan Bautis ta , San 

Benito County, to Gr en Valley, Santa Cru z County (8 ~) . At Corralitos, 

most chimneys were thrown d01vn and buildin s were "twisted ha l f around" 

(9 MM). Probable fault rupture occurred along the San ndrea..: faul t 1vhere 

it crosses the Pajaro River . 
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20 July 1890 N 5 . 9 - Chimn ys were knocked do1 m at Gr izz l y Cluff ncar Fern ­

da le and at the Wn.lker place ncar Petrolia (7 ~t\1) . At he \ a lkcr place, a 

spring stopped f lo, ing t hree d~ys before the earthqua ke . After the s ho k , 

murky wa ter flm ed from th e spring a t a larger r a te of flow than before . 

An a f t rshock wa r epor t ed a t about 16:00 GMT nt Ferndale , Rohnervillc and 

l ~desvi ll e . Certain v .rsions of th wire ser ice accou nts of t he earthquake 

at Eureka, Petaluma , and Sisson ubsti tute uisun, Solano County , fo Sisson , 

Siskiyou Cow1ty . Th i.s i s appar ently an en·or due to the s :i lL i l ar i ty of the 

n<nnes of these thro tmms . 

23 Augus t 1890 - The Homer Mining Ind~....:._ of Lundy, ~lone County r .ported ly 

contains an exaggerated account of an earthqua 'e at ~lono La ke (T0\.\'11lcy and 

Allen, 1939 ) . No copies of the Homer li ning Index_ f or J a t e stullmer 1890 

have been locat ed . None of the newspapers in t he surrotnding conoouniti e. 

of Bi shop, Inyo County ; Hawthorne , Nevada; Bridgeport , ~lono County ; or 

Mar ipcsa , •briposa County repor t an earthquake in August. If there was a n 

earthquake at ~lono Lake at thi s time, it was a sma ll l o al event . 

2 J a nua!y 1891 M 5 . 3 - Plas t er was knocked dmvn at Mt . Hami l ton and Santa 

Cruz (6 ~- 1). Windows h'ere broken in San Jose (6 ~t\1). No aftershocks were 

r e or t ed . 

1?. October 1891 M 5.6 - Severa l bri ck buildings we r e cracked and throl'-'11 

out of pluntb a t Napa (8 MM). Eight or t en aftershocks were r eported at 

Sonoma , and a t Napa twelve aftershocks were reported . 
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24 Februar y 1892 M 6 . 9 - C n lcred i11 the Califor nia -N x· co bard r r g ion 

t his arthquake was felt from San Car los , Baja Cal i fornia (5 ~W) t o Vi sol ia , 

Tul are County, a distanc of 8. 0 km . In San D.i. ego County , rc .... k s lides 11ere 

repu ted i11 the mountains between Campo and Carri-e , at Dul zura , and at 

J e11el Valley . At the old Carrizo tation, a ll th e adobe building. were 

de t royed (8 - 9 !!'-1 ) . In San Diego , p as ter 1,·as brok n and chj mneys "' r c 

dama ged ( 7 ~1'1). Fissur s 1·:ere reported i n t he ground at. 1cCain V lley and 

at J \O:c l Va ll ey (McCain, 19~5) . Tites t1v0 a l leys form a linear trend ap­

prox ' mr tc Jy pa r a lle l to the Elsinore fault zone. Bctw en 7 : 20 GMT a1 

1: 45 GMT, 25 Feh.l892 , 163 aftershocks were felt at mpo (San Diego Union , 

25 Feb.l892, p. 5). Aftershocks continued t o be fe l t there every few days 

i nto April (San Francisco Chroni cl e , 27 Apr. 1892, p. 3). 

19 Ap i l 1892 M 6. 8 - This '"as one o the lar ge t ar thqur.1kes to occur iT 

the San F · ncis co Bay area sine 1840; only the 1906 San Frnncis co eaJ·tt­

q ake l'as s ignificant l y l ai"oer. Extensive d mage (8 ~ ll f) occurred at Di xoll 

and iacavil l e , Sol ano Co1 ty and Winters, Yolo County . The J.i gl e s t in ten­

si t y ( ~) "' s a signed to Al l endale , bctwc~n Vaca~llle and Win ·ers. A 

numb r of buildings in tl:c vi · ni ty of 1\ ll enda l e co J lap ·ed, 1ver e shifted 

off th e irfoundations , or were wrenched apa rt. Also , fi ssur es extending 

about a mi l e wer opened in the gr ound near All endale (] 'he Dixon Tribune, 

29 Apr. 1892, p. 2). 

~April 189 2 M 6. 5 - Cons idera bl e damag e as done to weakened s truc t ure s 

in t hose communiti es damaged by the April 19th event . This was t he la.I"gest 

aftershock of tha t event. 
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30 !\nril 1892 M 5. 0 - Th is 1~as an · f t ershock o [ t he 1\pr . l ) 9th ea ·thcwakc · 

The Jd gh es as_. i g ne d int n..,i ty (6 ~fM ) ,,a s at D; visvilJ e ( Dav i ) , Yo l County 

where a fc1•1 loose bricks fe l l. Thes e thre . aca i lle-\\iinte rs e arth qu a kC;s 

are discussed bv Diana C. Dale (1977). d i · onal i nforma t ion 1va eva] uated 

i n arriving at the p;lrumct rs presente d he re . 

28 1! y 1892 t--1 6.0- Di s h e s 1•e re thro1n do1~ 1 i.n San Bernardino (5-6 ·h'-1). 

People 1ere awakened jn Los Angeles , Oce.::.nsjdc , 'l nd Yuma , !\ jzona . No 

reports have been found from the Sa 1 ton Sea- Imperial Valley are· , 1vhere the 

epicente r was mos t like ly l ocated . 

14 Jtme 1892 f\.1 5 . 6 - In Pasadena , t he fir ebe ll rang (6 Hlvl). Dishe ,,.e 

thr own d own (5-6 ~ 1) in Cucamonga, San Berna rdino Count'. The ear ~.l-J quake 

was fe l t throughout the Los Ange l es B in and as far south as San Di g . 

No afters hocks we r e repo:rt .d. 

13 . 'ovember 1892 ~~ 6.0- A chimney was displa ed (7 ~lM ) at Hollister . 

Aftershock s were re orted a t lont erey , Sal· nas, and Green \ a lley. 

4 April 1893 ~~ 5 . 6- An old, strong a dob e house wa s compl et ly shak .n dmvn 

(8 MM ) at the e1vhall Ranch , nor thwest of Nell/ha ll . Al ost da il y after shocks 

were r ported at Tapo Ra nc h in th e Simj Hills (The Ojai, 17 Apri l 1893) . 

19 May 1893 M 5 . 8 - Very little damage was reported for this earthquake . 

Some goods wer e thr01vn from she lves in store in Ventura (5-6 ~1M) and a wall 

was cracked at Santa Barbar a (5-6~lM) . I t 1vas felt from Santa Maria ( 3 ~1M) 

to Sa n Bernardino (4 M."l) . 
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30 Jw1e 1893 ~1 4 . 5- Obj ects were knocked from shelves ill VulJcjo, Solono 

County, and San Rafael, f\larin County (5-6 IJ\1) . The 3rt hquakc 1 as f 1 t 

only in th e Bay Area and nor th to Santa Rosa . 

9 August 1893 d 5. 0 - In Santa Rosa, chimneys were shaken do1m , and 

plaster fe ll. The earthquake was f l t north to ~hdd 1 town, Lake County 

s outh to Alameda, and east to Sacramento. 

30 Ju_ly 1894 ~1 6. 1 - This quake produced minoT damnge f om th Los i\ngcle 

basin to Moj ave. The absence of reported after hocks sugge~t. - hat the <:pi­

center \vas not in the Los Ange l es basin, but proba bly · n the Moj- ve Deser t . 

30 September 1894 M 5 . 5 - Chimneys wer. knocked d01 n (7 ~~1) in outh rn 

Humboldt County. This quake was felt stronoly at sea 35 mil e southwest 

of Shelter Cove . The shock \•;as felt along the coast from Cr scent C'ty, 

Del Norte County to Mendocino, Mendocino Count) and inlan~ to Si ~son 

( lt. Shasta Cit)), Siskiyou Cow1ty, and Rc ding, Shasta County. 

23 0 tober 1894 M 6. 1 - Centered in eastern San Diego County , this arth·­

quake damaged p laster in San Diego (6 ~~) and caused the mission bells to 

ring in San Juan Capistrano, Orange County (6 ~1M). At San Jacinto, there 

was considerable a larm. Aftershocks were felt during the n ight and fol ­

lowing morning at Barrett Dam, Sa n Diego County . In the mountains above 

Buckman ' s Springs, a dust cloud was s een to travel rapidly alon g the sunmli t 

and boulders were heard rolling down the canyons . 
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17 August 180 J J_~~- - .t\t Incl -r endenc , "c.rwnJJ ed adobes s ] i.d to th. ground" 

(8 ~ I). Thi quake wus probably centered along or ncar tl e ca ·tern front 

of the Si rra Nevada. 

20 J 1897 •1 6 3 C011Sl·dcr·al 1~ d~Jna• ' n · done to brick buildings in th e unc . ''· . - u .... u o 

area of Gi l roy and San l·elipc (8 ~fl\1). he earthquake ' as felt f om Colusa 

on h norLli to San Lui Obispo 011 i·hc south an as far ca t a . Vi salj a. !\ 

fi s~;urc wa reported ncar Soap La c House n tlte Pa h··cu J>a · s ort-d . On 

Frank S.ilva 1 s ranch r1ear San Felipe, a fjssure ninety feet l ong was reported. 

The Ca l a eras fault eros . es the Pacheco Pass Road 5 k ' 1omot ers northwe t 

of San Feljpe. The reported fjssuros coul d be the r sult of rupture on 

the Ca avera.s fault . 

31 t·iarch 1898 ~~ 6. 5 - Se eral bu 'ld ings part·· 2.1ly or totally collapsed at 

~bre Island 'aval Ya d and at Tubb s Isl n rl, Houses were knocked from 't.hP.i.r 

founda tions at Sche llvjlle , on the G eenwoocl Estate , and along Petaluma 

Cr ck, Sonoma County . E. t ensivc grou,ld c~acks \\'ere report .d at 't-lare lslan 

Naval Y. r , Sch ll ·li ll e , an:l Greenwoo E- t a te . 

~_!§98 ~..!_ 6 . 7 - This is one of th e arger earth quake s to affect the 

nor-::hern Coa~;t Rang0s in the late nineteenth cen t ury . In ~k .. ndocino County 

t.wo house colla psed at Greenwood and a house toppl dover at Noyo (9 M!) . 

Chimney· 1ver . knock d dO\vn in ~·tendodno County at Littl e River , ~lendocino 

(8 ~fi\ 1), Fort Bragg, Pin Grove , and Ukiah. Land s lides and fallen tree s blocked 
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the roads l eading inl and f r om ~ e ndocino . The shoc k was rep rtcd fel t f rom 

Crescent City (S MM) to San FrancL co (5 ·L\1) . A fore- hock 1vas r eport d 

at Mendoc i no a t 6 : 45 GMT nd numerous afte r s hocks 1·1ere fc> 1 t t her . 

16 April 1899 11 6. 4 - Fe lt from Crescent Ci ty , Lle l . orte Coun ty t o 1\lb i;:m , 

l-1en ocino County , the epicente r of t h is ear thquake was probab l y l o < .. te off 

the coast of llwnboldt County. A possibl e aftershock 1 as reported at Cre scent 

City , Fernd a le an d rca t a at about 13: 00 GMT on pri l 18t h. 

30 April 1 8~9 M 5.6 - Chimneys were shaken down in \Va t envi ll e a nd Green 

Va lley, Santa Cru z County (7 ~1). I n Holli ster , San Benito County so .c 

plaster was knoc ked down and in Sa linas , lontcrey Coun t.y ~ ome crocker y ~nd window 

panes ~ere broke n (6 ~l.t-1 ). 

2 JunE: 1899 - In San Fran cisco chimneys 1~er t opp l e d and severa l cornice s 

fell in part (7 ~ I). Chimneys in Oakland we r e also r epor t ed kn o ked d O\\'n 

(7 ~~1) . The earthquake was f e lt as far as Sacr am ent o (4 ~li'l), Modesto (2 ~~1) 

and Santa Cru z . No aft r s hocks were reported. 

6 July 1899 M S . 5 - On this date about noon an earthqua ke 1 a s felt from 

Petaluma to San Luis Obispo. In Watsonvi lle, Santa Cru z County , seve r a l 

chimneys '''ere thro1vn dmvn ( 7 IM) . A fe'" windows and lamp chimney we re broken 

in Salinas (6 MM). At Pleasanton, Alameda County, eighty- five kilometers north 

of Wa tsonville, brick buildings were cracked and s ome wooden s tructures were more 

or less tl'listed (8 MM) . This is an anomalous situation in that no high intensities 

were reported between ha tsonville and Pleasanton. To mley and Allen (1939 ) 
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h k. - CL'lttt: e el near l'.'atsorJviJ.l c a1 J suggest t hat thcr "' ·rc ·1vo ca r t cua ·' ·, 011 -

t he other nca ~ .Pleasanton. l! o~<.·eve r , if th i s i s the· ·as -· i th :r tl C) oc curred 

1·i 1 in few s ·onds of ach other or the Ple a -~~ ton vent 1vas . ma ll a cl 

reported only l ocally . Two sh cks \\'e re felt at San Pranc ·i sco twelve s e conds 

<Jl);:trt and tvw sho ks ~<.·er 0 felt at Pacif i c Grove , ~1ont rey County 2 s conds 
J 

apnrt , but th e cou l d be P and S Kave arriva l s from an e:-~r thqu ke center d ncar 

WatsonvilJe . 

22 J uly 1899 (0 : 6 0~1T~_!_!_~~ - This i s a l ar ' fo-reshock to tl e a r th ·uak 

a. t. 20 : 32 G!vl' . Tops of ch'lm 1cys 1vcrc kn c cd off (7 I) at Squ L re l I r.n , 

San Bernardino County. Lands l ides were repor t ed in the vicinity of Cajon 

Pas 

.r 

22 u J y 1899 _(20 : 32 GMT) M 6 . 5 - An ol adobe hous t- 1vas knocked d01·m ( MM ) 

in Ly le Creek Canyon to t he north of San Be ·nardino . '=xtcnsive l and .... lide s 

occur r ed i n t he moLmt alns no th of Cucamonga an San Bernardino ; a l so , 

in this area t he stream greatly increased f low. Aftershocks w~re felt in 

the S· t Bernardi no area . 

13 Oc tobe r 1899 M<4 - Th is small arthquake damaged ch imneys , pl as t er a nd 

bott l e s in Santa Rosa (7 ~~ ) . I t was f el t on l y as f ar south a s Petal wna 

about twenty-three kilometers from San ta Rosa . 

25 De c em beT 1899 fvl 6. 7 - Con s iderable damage wa s done to the communi t 5 es of 

San Jacin to a nd Heme t in Ri versj de County . Brj ck buildings partl y collaps e d 

and '"ood frame buildings were shift~d of · the ir f ound a tioi1 s . At J.D. Osborne's 

pl ace nca r Hemet a fi ssur e one hundred and fifty ee t long extend ed under t j1e 

hous . The \'loud frallle house wa s bad ly wrenched a nd twisted . Thi s fi s s ure 

cou ld have b en surface rupture on the San Jacinto fault zone . 
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1\.PPE 'OJ C 

Over 11,000 nclvSJ aper i ucs from 1846 to 1899 h ~ve been exami n 

for reported effects of his tori cal earthq uai:.es and ar · denb fi d in 

thi .:; bibliography . About one quarter of he jssucs .carchod have pro -

vid ed earthquake reports . The bibliography consists of 388 pa ges and, 

conscq~ent l , is printed on microfi h (computer go r at .d , 48X r .due-

tio;1) . The bibliography is arranged chronological] y by carthquc1k 

and includes the date, time, and location of the event folJow ed by ~ 

list of newspaper issues examined for t hat event. /\11 of th e ne1v s p2p rs 
! 

are arra n cd by cotmty and counti s ar listed i n a l phabetical ord 

Un ci .r each county headin g are the newspap r tit J es (which include t ltc 

town where the new p aper 1vas print d) f ol J owed by a clJronoJ ogicaJ lis 

of each i ssue examin d and a co e des cribing the contents of t h e issue. 

The J tt er code t r anslates as follmvs : 

A (Previous evC:nt) The issue contains a repo rt of the cart! -

quake in the same general area as the earthquake of interest , 

bu t occur ring earli e r ; 

B (Present event) The issue contains a. report of the earth-

quake of in t erest; 

C (Subs('qucnt event) The i ss ue contain s a r epor t o f an earth-: 

quake in the s ame genera l area of the earthquake of interest , 

but occurring l ater ; 
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D (Otl c r ev ·n t ) The i ·_ uc c n t n i ns ~~ repor t o( " 11 car thqu <o· k 

occu -rin g n a di f f e r C' llt a r a than t ha t o f 1hc ca rthqua l;e 

of inter s t. 

A p:nti cul:Jr newsp ap er i s sue m y conta i n any con i naU on o f thes e 

code's . The absence of a le tt ex cole (a bl ank follm"ino th e :i s sue da te) 

indi ca t es th a t th i ss ue do es no t cont Ain a r cpo .ct o a1 y .a r t quak n 

1-· JC terms "prc-.;i ous ", "pr · sent ' , a nd "sub s equ .nt" e v nt- s a c us e d 

in orde r to a oi d the problems of lcfin i ng th e te n s " fo rc "h ]' " , "main -

shock " , and " aft e r shock ". This sch 1ne s tilJ identifies r eport s on 

p s . j l,J c for e s h ocks and a ftersho c ks o f the e cnt of in t e rcst. 

Earth~uakes li tcJ in Tabl e 3 that are close ly rel a ted in t :me and 

p J. c c o f oc currence do not e a ch hnve sepa rate newspaper listings in 1:he 

bj I lj og1·aphy , beca u ·e t he same ne\vspape r i ssues were se(lr h ·d . Only the 

prc;s ;.llne d ma:l.n sho k is jdentifed jn the b i b liography; reports of p r evious 

a. d _ubs qt nt r elated e art~quakes are i ndicat~ d b y A and C, respecti vely , 

i; the li s t of new p apers s ar heel under the ainsh ock . Earth qu ak e s 

th at occurred be f ore 1846 , when the fi rs t Cn.Jifon1ia n e\vSp3p C:: r was avajl-

ab l e , arnot include d i n th i s ibliogT·phya n d th e ir da t a s ources are 

g··ven i11 Appe nd i x B. The 1" 52 Fort Yuma ven t and the 1857 Fort Tejon 

ve nt ~ ere r e s earched in de tn.i l by other i nvc. t i gators ( li s ted in Appcn -

dix B) and arc not includ d i n thjs bibliography . 
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TilC fo ll m,ring arc summaries of the reported earthquake ffe ts used 

to assjgn intcnsit.i.c~., generate j :os ismal map s , and deri cstimat s of 

cpicentc1· l ocation and l ocal ma.,ni tude for the pre- J 900 Ca J j fo-rn ia cart h-

quakes studi ed . This appendix consj s s of 495 pages , and ons quentJy , 

is presented on microfiche (manua l photogr aphy, 20 r ductj on). 

The appen dj x i s arranged cl ronologica ll y by earthquake . Eacl head-

ing includes th e date, tjmc, and ocatjon of th e earthquake. each JocuJ-

ity for which th e eff .cts of th e earthquake w re report di s list d fol-

lolvCd by th e as j gncd 1odifi d Mercall i intcnsi ty. The l oc a l.i. t.i.e "l' 

arran ged alphabet ica lly by county . Lo cal j t ies ou 1-sid e J ifor nj , app or 

las t, and ar . Jist d a J.ph abet jcally by state . Th e report ed effect tLat 

we ·e used to assign a valnc of intensj t y at t he locaU ty are umr.1arj ze 

and t he source of tl e r epor t is identified . The summaries a.r not a lways 

qu o1.a tions , but arc abstractions containing the information believed to 

be most diagnostic in evaluating the in tensity at a particular l oca l ity. 

Tn some cases , mor than one report was us ed to as sign th e intensity and 

a summary of each is given. 

Where th eTe was i nsufficient in ormation to a s ign an intensity, a 

l etter code in dicating th e wo rd de s cribing t he earthquake effect was used : 

L - Light or sli ght 

H - !Ieavy or strong 

S - Sev r e or vjol nt 

F - Fe lt, or other de s crjpt ion that does not 

fall into on e · of th e above group s . 
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r.-, cases .:here i t ' < s not clc·~r v1h i h of t1 ~0 i1. t cn j t · c s to as~.i :n 

to a J ocat ·on both ir1t ns:i ti es 1ve rc used . f oT instan cr~ (S-6 ~1) 1vas u s e d for 

" itcr.1s fe ll from s he l v 'S " • hen it culd not b e d~..: tennin:..!d h•hct1wr t-his wa 

an isoJ.:l1 e d ·Hc i 1 ~ 11t ( 5 MH) or nor.e l·.idesprea d (G · 1) . Tl c notat ' on (S-b Mill] ) 

is a s t a~eraent of un cert u 'nty and s hou d b i nte rp·r eted as m"Jn.ing (5 ~f.{; or 

(6 l'-li·1) , 1 ot: as meani ng be t111een (S HM) and (6 ~1M) . 

Thr e e c': tegorj es of t he e a :th uakes studied an;! nvt i n ,~l .:JcJ .1 n t!1L 

ap})Cn c:i.x : (l) t hose earthquake s occurr· ng before 18SO, for '"' t:i ch t h <.:: f 

:)_v i ] ;,]' .!.<~ report s a r e inc l uc eel in Earthquak Des criptions (App endi ·· A); 

( 2) three ear thqu o. 'C :> that hav been s tn ied by other invest.iga vl' S fo r w1 Ji ch 

~~e us ~ d avail ::t )1 pub ] ished report s (29 November 1852 , 9 J m uary J 85 / , and 

<:lV:t i 1 ~t b J c (fl r1 gged. 1vi t h fc otno t e ·1 in t ah J.e ~~). Ea ch o th ~ earthl'u' :< ::; is 

d · :~cu ~· .:c~ i n ;\ppendix A. 
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