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Summary

This is the second annual report of a three year project to clarify the
earthquake history of California for the period before 1900. More than four
thousand additional newspaper issues were searched for earthquake reports,
bringing the total number of issues examined to more than eleven thousand.
About one quarter of the issues searched have provided earthquake reports.
Summaries of these reports, emphasizing the information used to assign
earthquake intensities, were prepared. The strength and spatial distribu-
tion of the reported earthquake effects were used to estimate the magnitude
and epicentral location of the earthquakes. The third annual report,
projected for August 1981, will provide isoseismal maps showing the distri-
bution of the intensity reports which control the estimates of magnitude
and epicenter.

Thirty four additional earthquakes were studied this year, and the
hundred twenty five earthquakes studied last year were re-evaluated in
light of the newly obtained data. : '

The epicentral distribution of pre-1900 earthquakes is generally similar
to that of twentieth century earthquakes. Comparison with the Epicenter Map
of California (Real et al., 1978), which displays post-1900 epicenters,
shows that the following areas were more strongly affected by earthquakes
before 1900 than after 1900:

Area Date Magnitude Imax
San Diego County 24 Febyuary 1892 6.9 VIII-IX
Santa Barbara Channel 21 December 1812 7.2 VIIl
Inyo County 26 March 1872 7.8 IX+
Western Stanislaus County 10 April 1881 6.0 VI
East San Francisco Bay June 1836 § Oct. 1868 6.8 Viil.§& IX
Yolo and Solano Counties 1S April 1892 6.8 IX
San Pablo Bay 31 March 1898 6.5 IX
Mendocino County 15 April 1898 6.7 VIII
Lassen and Plumas Counties 24 January 1875 6.0 VII
Del Norte County 23 November 1873 750 VII



Other significant findings include information suggesting sprfacc
faulting, that was not previously identified, during the following earthquakes:

Date 1 S Imax Possible Fault Rupture
11-31 October 1800 VII San Andreas
2 February 1881 S VRIS San Andreas
24 February 1892 6.9 0 VEIEI-IX 10 km NW of Jacumba
19 April 1892 6:8 L IX between Vacaville § Winters
20 June 1897 6.3 VIII-IX Calaveras
25 December 1899 GRT . EX San Jacinto

Serious doubts have been raised as to the occurrence of an earthquake
reported to have caused fault rupture on the Big Pine fault in 1852. The
1875 earthquake that was reported to have ruptured the Mohawk Valley fault
zone,appears from the felt effects to be centered to the northeast near
Honey Lake Valley. -



Introduction

This is the second arnual report of a three-year project to clarify the
earthquake history of California for the period before 1900. The first annual
report was published by Ca]iférnia Division of Mines and Geology as Open-
File Report 79-6 SAC. The second annual report supersedes OFR 79-6 SAC
in that (a) additional earthquakes were studied, (b) earthquakes studied
during the first year were re-evaluated in the light of newly obtained infor-
mation, (c) the bibliographies of data sources were updated, (d) for every
iocality reporting an earthquake a summary of the reported effects is given
with the assigned intensity, (e) brief descriptions of the earthquakes are
provided, and (f) a measure of epicentral uncertainty is given for each
earthquake. The third annual report projected for August 1981, will provide
isoseismal maps showing the distribution of the intensity reports which

control the estimates of epicenter and magnitude.

Organization

The report consists of a brief descriptive text, three tables, two figures,
and four Appendixes which summarize the descriptions of the earthquakes and
specify the sources of information searched to obtain these descripticns.

Appendix A provides a brief description of each earthquake. Appendix B
1ists the sources of earthquake information that are not newspapers.

Appendix C is a bibliography of all the newspapers searched, specifying the
more than 11,000 issues searched and whether they contained eafthquake infor-
mation. Appendix C consists of 388 pages, and consequently is presented in
microform (computer generated, 48 times reduction). Appendix D is a summary
of the effects at each locality reporting an earthquake, giving the source of

this information and the value of intensity assigned. Appendix D consists of



495 pages, and consequently is presented in microform (manual photography,

20 times reduction).

Data_Sources
Townley and Allen's catalog (1939) was our source of preliminary informa-
tion, and defined the time and the general locality to search for additonal
data. Newspapers were the main source of additional data starting in
1846, when the first newspaper was published in California. Newspapers in
the area surrounding each earthquake were searched for several issues following
the date of the earthquake. The union 1ist of newspapers (Gregory, 1937)
informed us of the newspapers in print on any given date, and provided a
guide to Tocating where the issues were stored. Table I Tists the 71 libraries
that were visited in searching for data during the past 2 years, and identifies
the 40 visited during the past yeer. 3
Appendix C lists, by county, the newspaper issues searched for each
earthquake. A total of more than 11,000 newspaper issues have been searched,
and about one quarter provided earthquake reports. A county map is provided
in Figure 1. Available histories, 1étters, diaries, and the professional
literature were also searched for data. A 1ist of these non-newspaper sources
is given in Appendix B, only for those sources providing earthquake reports.
For the pre-1846 period, before newspapers were published in California,
the sources of data were limited to those in Appendix B, which include govern-
ment correspondence and records from the Franciscan Missions. About sixty
pages of hand written documents from the Franciscan Missions have been trans-
lated. These documents were indexed under "earthquake" at the Santa Barbara
Mission Archives. A group of translators of Portuguese and Spanish, including

a specialist in 18th and 19th Century Spanish, was contracted to provide as



literal a translation as possible. For the relatively high cost of translation
(about $20.00 per page), very little usable information resulted. About 20
additional annual and biennial reports of the various missions were examined.
About 12 pages were found to have earthquake information and await translation.
Thirty four earthquakes ranging in magnitude from 4.4 to 6.8 were added to
the study 1list this year. Of these events, five are unaccounted for in previous
catalogs. The largest of these "new" earthquakes is a M6.7 aftershock of the
great Owens Valley earthquake of 1872. The data sources were searched for
these 34 additional earthquakes as well as for the 125 earthquakes studied

last year.

Intensity Determination

The reported effects were interpreted in terms of earthquake intensity
and an intensity value was assigned to each location reporting the earthquake.
A1l the intensity values assigned are given in Appendix D, with the reported
effects and the source of this information. For each earthquake, the reporting
locations were plotted on a map with their assigned intensities, and isoseismal
lines were drawn to separate zones of.different intensity. These isoseismal
maps will accompany the third annual report, projected for August 1981.

When we assigned values of intensity based on the reported earthquake
effects, we altered the Modified Mercalli scale of Wood and Meumen (1931) to
make it more applicable to the limited information given in newspaper articles.
Our most significant alteration of the intensity scale concerns

the quality of 19th Century building construction. It is assumed that



damaged structures are of the poorest quality construction; masonry D of

Richter (1958): ‘“weak materials, such as adobe; poor mortar; low standards

of workmanship; weak horizontally." This has led to the following modifications:
V Minor cracking of p]éster (It is felt that cracking plaster is a
lower intensity than fall of plaster particularly when the reported
cracks may have predated the earthquake and were either enlarged by

the earthquake or were noticed for the first time.)

VI Fall of plaster (same as MM scale):; minor cracks in masonry walls
(when it is stated that walls were cracked without specifying whether it
was the plaster or the masonry which was cracked an intensity of V-VI
is assigned); a few loose bricks fell from the top of walls or chimneys
(it is assumed the shaking required to dislodge Toose bricks is about

the same that is required to knock items from shelves).

VII One or more chimneys fell or were badly damaged (it is assumed
that all damaged chimneys were weak); moderate damage to masonry walls
such as large cracks or fall of bricks, tilework; fall of cornices from
high buildings and towers; fall of some firewalls (non-structural unre-

inforced brick walls usually one brick thick).

VIII Partial collapse of masonry walls, frame houses shifted on their
foundations, collapse of weak adobe buildings; alil chimneys twisted

or knocked down.



IX Partial collapse of a number of masonry buildings or total collapse
of a few masonry huildings; wood frame buildings shifted off of their
foundations. (Richter states that Masonry D is destroyed at this
intensity. For this reaéon we assign no higher intensity than IX.

When most masonry buildings are destroyed a IX+ is assigned recognizing
that the intensity could be higher but we have no evidence that the

structures were stronger than masonry D.)

Another area where clarification was needed was in the area of the
reactions of people. Part of the probliem is that newspaper writers of that
time had a tendency to exaggerate or romanticize the response of the
populace. For this reason statements that people were frightened were treated
with skepticism unless substantiated by other evidence such as people
rushing out of buildings. The system used to assign intensities based on
the response of the populace is as follows: A few people were frightened
at IV; many were frightened and a few ran outside at V; most or all were
frightened and many ran outside at VI. No higher intensitigs were assigned
based on people's reactions alone.

The final items which we have modified in our application of the scale
are those items dealing with ground effects or ground failure such as land-
slides, changes in springs or cracks in the ground. 1t has been our experi-
ence that the intensities derived from these effects,using the intensity
scale as written,are often much higher than those indicated by étructura]
damage in the same area. Landslides, rockfalls, and ground cracking due to
slumping sometimes occur without being triggered by earthquakes, so their
use as indication of ground shaking is suspect. We have found that these
features generally occur within the intensity VI zone. Consequently we

assign an intensity of VI+, meaning VI or larger, to these effects.



Table 2 shows Wood and Neuman's (1931) Modified Mercalli scale. The
items of the scale that we do not apply are underlined. The items that we
have added in our application of the scale are inserted within square

parentheses.

Earthquake Data

Table 3 lists the epicentral coordinates, maximum reported intensities,
and areas shaken at various intensity levels. A separate estimate of Richter
local magnitude was derived from each of the isoseismal areas (Toppozada,
1975) as well as from the maximum reported intensity (Gutenberg and Richter,
1956). The magnitude assigned to each earthquake is the mean of these
estimates. When an earthquake had separate estimates of magnitude which
were questionable those estimates were excluded in determining the mean value
of magnitude.

For any given earthquake, the center of the area of most intense shaking
was assumed to approximate the epicenter. Although this approximation suffers
from site effects, radiation effects, and limitations imposed by the distri-
bution of reporting localities, it is superior to assuming the epicenter at
the locality reporting the highest intensity. The quality of the epicenters,
or intensity centers, determined in this way depends on the number and dis-
tribution of the reporting localities, in the same way that the quality of
seismographic determination depends on instrument distribution. Some of the
epicenters in the densely populated San Francisco Bay area might have an
uncertainty of 15 kilometers or even less in some case, whereas others in
sparsely populated areas might have an uncertainty of 60 kilometers or more.
An estimate of uncertainty of the epicentral location is given in Table 3 based
on the intensity information plotted on the isoseismal maps. The density and
distribution of the intensity reports, which control the estimates of magnitﬁde

and epicenter, will be displayed as isoseismal maps in the next annual report



(August 1981). When the scarcity of reporting locations make it impossible
to estimate an epicenter (quality E), the location listed is that of the
reporting locality, or of an intermediate point if more than one locality
reported the earthquake.

In some cases, other information, in addition to the intensity distri-
bution, was used to Tocate the epicenter. Earthquakes accompanied by surface
fault-rupture were assumed to be Tocated on the rupture. When aftershocks
or foreshocks were reported, the epicenter was assumed to 1ie near the locality
reporting them. The absence of reported aftershocks for earthquakes (M;;6)
in which the highest reported intensities are low (I max ¢<VI) and border an
unpopulated area, such as the Pacific Ocean suggests that the epicenter is
probably not near the reporting localities.

The geographic distribution of all pre-1900 earthquakes studied that
have been assigned iocations is shown in Figure 2. Epicenters were plotted
using a symbol of size proportional to magnitude. When it was not possible
to estimate a magnitude, it was also not possible to estimate an epicenter
(quality E), and the value of maximum reported intensity was plotted at
the single reporting location, or in the case of more than one reporting

location it was plotted at an intermediate point.

Results
The epicentral distribution of pre-1900 earthquakesis generally similar

to that of twentieth century earthguakes. Comparison with the Epicenter

Map of California (Real et al.,1978) which displays post-1900 epicenters,

shows that the following areas were more strongly affected by earthquakes

before 1900 than after 1900:



Area Date Magritude

San Diego County - 24 February 1892 6.9
Santa Barbara Channel 21 December 1812 7 a
Inyo County 26 March 1872 7.8
Western Stanislaus County ~ 10 April 1881 6.0
East San Francisco Bay June 1836 & Oct. 1868 6.8
Yolo and Solano Counties 19 April 1892 6.8
San Pablo Bay 31 March 1898 b.5
Mendocino County 15 April 1898 6.7
Del Norte County 23 November 1873 7.0
Lassen and Plumas Counties 24 January 1875 6.0

It is noteworthy that in the closing decade of the nineteenth century,
four earthquakes of magnitude 6.5 or greater occurred on or near the San
Andreas fault system north of San Francisco, two in 1892 and two in 1898.
Other earthquakes of this'size have not occurred between San Francisco and
Cape Mendocino since 1850. The 1892 and 1898 earthquakes- may have been
premonitory to the great f90§ earthquake on the northern San Andreas fault.
This observation was reported at the 1979 meeting of the Seismological
Society of America in a paper summarizing the salient features of pre-1900
California seismicity (Toppozada, et al, 1978).

Other significant findings include information suggesting
surface fau]tfng, that was not previously identified, during the following

earthquakes:
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Earthquake Possible Fault

Date ' M Imax Rupture
11-31 October 1800 " Q;;— San Andreas
2 February 1881 5.9 VIII San Andreas
24 February 1892 6.9 VIII-IX 10 km NW of Jacumba
19 April 1892 6.8 I X between Vacaville & Winters
20 June 1897 B3 VITI-IX Calaveras
25 December 1899 6.7 IX San Jacinto

Serious doubts have been raised as to the occurrence of an earthquake
reported to have caused fault rupture on the Big Pine fault in 1852. The
1875 earthquake that was reported to have ruptured the Mohawk Valley fault
zone,appears from the felt effects to be centered to the northwest near
Honey Lake Valley. Possible faulting or the doubts about reported faulting

are discussed in Appendix A, Earthquake Descriptions.
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TABLE T . LIBRARIES VISEITED

A.K. Smiley Public lLibrary, Redlands
*Anaheim Public Library

Archdiocies, Los Angeles

Archdiocies, San Francisco

*Benicia Public Library

California State Historical Society, San Francisco
California State Library, Califernia Section, Sacramento
California State University, Chico
*California State University, Fullerton
California State University, Sacramento
*California State University, San Bernardino
*California State University, Stanislaus
*Calistoga Public Library

*Cloverdale Reveille (Newspaper Cffice)
*Corona Public Library
*Escondido Public Library

Hemét Public Library

Hemet News (Newspaper Office)

Humboldt State University, Arcata
Huntington Library, San Marino
*Lodi Public Library

Long Beach Public Library
*Los Angeles County Public Library System
*Lancaster Branch
*Rosemead Branch

*San Fernando Branch
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TABLE 1 (cont.)

Los Angeles Museum of Natural History
Los Angeles Public Library

*Marin County Library, San Rafael
*Mendocino County Library, Ukiah
Mission Santa Barbara, Archives

Nevada State Historical Society, Reno
Nevada State Library, Carson City
*Oceanside Pubiic Library

Ojai Public Library

*Ontario Public Library

Pasadena Historical Society

*Pomona Public Library

Riverside Public Library

*Sacramento City Library

Sacramento County Public Library

San Bernardino County Museum, Redlands
*San Diego County Library, Fullbrook
San Diego Historical Society, Library and Manuscripts Collection
*San Diego Public Library

San Jacinto Public Library

San Jacinto Valley Register (Newspaper Office)
*San Joaquin County Library, Stockton
*San Luis Obispo City-County Library
*Santa Barbara Public Library

*Santa Monica Public Library

*Siskiyou County Library, Yreka

*Solano College, Fairfield
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TABLE (cont.)

*Solano County Library, Fairfield
*Solano Republic, Fairfield (Newspaper Office)
*Sonoma County Library
*Cloverdale Branch
*Petaluma Branch
*Santa Rosa Brar:ch
*Sebastopol Branch
*Sonoma Branch
*Stanford University
*Tehama County Library, Red Bluff
University of California, Berkeley, Bancroft Library
*University of California, Davis, Main Library
*University of California, Los Angeles, Special Collections
University of California, Riverside
University of Nevada, Reno
*University of the Pacific, Stockton
*Vallejo Public Library
Ventura County Library
*Whiftier Public Library

*Willows Public Library

* Libraries visited in the 1979-1980 fiscal year,
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Table 2. MODIFIED MERCALLI SCALE (Wood and Neumann, 1931).

Items that were not applied by the present authors are underlined., Items that
were added by the present authors are encloscd in square parentheses.

I Not felt--or, except rarely under especially favorable circumstances.
Under certain conditions, at and outside the boundary of the area in
which a great shock is felt:
sometimes birds, animals, reported uneasy or disturbed;
sometimes dizziness or nausea experienced;
sometimes trees, structures, liquids, bodies of water, may sway--
doors may swing, very slowly.

11 Felt indoors by few, especially on upper floors, or by sensitive, or
Nervous persons.
Also, as in grade I, but often more noticeably: ;
sometimes hanging objects may swing, especially when delicately
suspended;
sometimes trees, structures, liquids, bodies of water, may sway,
doors may swing, very slowly;
sometimes birds, animals, reported uneasy or disturbed;
sometimes dizziness or nausea experienced.

G 1l Felt indoors by several [a number, some], motion usually rapid vibration, 4
Sometimes not recognized to be an earthquake at first.
Duration estimated in some cases.
Vibration like that due to passing of light, or lightly loaded trucks, o
heavy trucks some distance away.
Hanging objects may swing slightly.
Movements may be appreciable on upper levels of tall structures.
Rocked standing motor cars slightly.

v Felt indoors by many, outdoors by few,

Awakened few, especially light sleepers.

Frightened no one, unless apprehensive from previous experience,

Vibration like that due to passing of heavy, or heavily loaded trucks.

Sensation like heavy body striking building, or falling of heavy objects
inside.

Rattling of dishes, windows, doors; glassware and crockery clink and
clash,

Creaking of walls, frame, especially in the upper range of this grade.

Hanging objects swung, in numerous instances.

Disturbed liquids in open vessels slightly.

Rocked standing motor cars noticeably.

[Frightened a few or several.]

16



V Felt indoors by practically all, outdoors by many or most: outdoors di-
rection estimated.
Awakened many, or most,
Frightened few [many]--slight excitement, a few [or some] ran outdoors.
Buildings trembled throughout.
Broke dishes, glassware, to some extent,
Cracked windows--in some cases, but not generally,
Overturned vases, small or unstable objects, in many instances, with
occasional fall.
Hanging objects, doors, swing generally or considerably,
Knocked pictures against walls, or swung them out of place.
Opened, or closed, doors, shutters, abruptly,
Pendulum clocks stopped, started, or ran fast, or slow.
Moved small objects, furnishings, the latter to slight extent,
Spilled liquids in small amounts from well-filled open containers.
Trees, bushes, shaken slightly.
[Minor cracking of plaster. ]
[Felt by most at an hour when most would be asleep, ]
[Rang very small bells, i.e. door bells,]

VI Felt by all, indoors and outdoors,

Frightened many [most or all], excitement general, some alarm, many [or
all] ran outdoors.

Awakened all,

Persons made to move unsteadily.

Trees, bushes, shaken slightly to moderately,

Liquid set in strong motion,

Small bells rang--church, chapel, school, etc,

Damage slight in poorly built buildings.

Fall of plaster in small amount.

Cracked plaster somewhat, especially fine cracks, chimneys in some
instances.

Broke dishes, glassware, in considerable quantity, also some windows.

Fall of knick-knacks, books, pictures.

Overturned furniture in many instances.

Moved furnishings of moderately heavy kind.

[Some brick walls cracked slightly.]

[A few loose bricks knocked from walls,]

[Many plaster walls cracked.]

VII Frightened all--general alarm, all ran outdoors.
Some, or many, found it difficult to stand.
Noticed by persons driving motor cars [or horse drawn carriages].
Trees and bushes shaken moderately to strongly.
Waves on ponds, lakes, and running water,
Water turbid from mud stirred up.
Incaving to some extent of sand or gravel stream banks.

17



Rang large church-:bells, etc.
Suspended objects made to quiver.

Damage negligible in buildings of good design and construction, slight to
moderate in well-built ordinary buildings, considerable in poorly built
or badly designed buildings, adobe houses, old walls (especially where
laid up without moxtar), spires, etc, :

Cracked chimneys to considerable extent, walls to some extent.
Fall of plaster in considerable to large amount, also some stucco.
Broke numerous windows, furniture so some extent,

Shook down loosened brickwork and tiles.

Broke weak chimneys at the roof-line (sometimes damaging roofs).
Fall of cornices from towers and high buildings.

Dislodged bricks and stones.

Overturned heavy furniture, with damage from breaking,

Damage considerable to concrete irrigation ditches,

[Fall of a few fire walls.]

VIITI  Fright general--alarm approaches panic.
Disturbed persons driving motor cars.
Trees shaken strongly--branches, trunks,
trees.

Ejected sand and mud in small amounts.

Changes: temporary, permanent; in flow of springs and wells; dry wells
renewed flow; in temperature of spring and well waters.

Damage slight in structures (brick) built especially to withstand earth-

quakes, s

Considerable in ordinary substantial buildings, partial collapse,
racked, tumbled down, wooden houses in some cases [those on stilts];
threw out panel walls in frame structures, broke ¢ff decayed piling.

Fall of walls.

Cracked, broke, solid stone walls seriously.
Wet ground to some extent, also ground on steep slopes.,

Twisting, fall, of [most or all] chimneys, columns, monuments, also
factory stacks, towers.

Moved conspicuously, overturned, very heavy furniture.

[Moved frame structures on their foundations. ]

[Weak adobe buildings may collapse. ]

broken off, especially palm

IX Panic general.
Cracked ground conspicuously.

Damage considerable in (masonry) structures built especially to
stand earthquakes:

threw out of plumb some wcod-frame houses built especially to with-
stand earthquakes;

great in substantial (masonry) buildings, some collapse in large part
[partial collapse of a number of buildings or a few buildings largely

with~

collapsed or both]; or wholly shifted frame buildings off foundations; ]

el W — inf SS—

racked frames; serious to reservoirs; underground pipes sometimes broken,

»
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X Cracked ground, especially when loose and wet, up to widths of several
inches; fissures up to a yard in width ran parallel to canal and stream
banks.

Landslides considerable from river banks and steep coasts.,
Shifted sand and mud horizontally on beaches and flat land.
Changed level of water in wells,
Threw water on banks of canals, lakes, rivers, etc,
Damage serious to dams, dikes, embankments,
Severe to well-built wooden structures and bridges, some destroyed.
Developed dangerous cracks in excellent brick walls,
Destroyed most masonry and frame structures, also their foundations.
Bent railroad rails slightly.
Tore apart, or crushed endwise, pipe lines buried in earth,
Open cracks and broad wavy folds in cement pavements and asphalt road
surfaces.

XI Disturbances in ground many and widewpread, varying with ground material.
Broad fissures, earth slumps, and land slips in soft, wet ground.
Ejected water in large amount charged with sand and mud,

Caused sea-waves (''tidal" waves) of significant magnitude.

Damage severe to wood-frame structures, especially near shock centers.

Great to dams, dikes, embankments, often for long distances.

Few, if 'any, (masonry) structures remained standing.,

Destroyed large well-built bridges by the wrecking of supporting piers,
or pillars.

Affected yielding wooden bridges less.

Bent railroad rails greatly, and thrust them endwise.

Put pipe.lines buried in earth completely out of service,

i Damage total--practically all works of construction damaged greatly or

destroyed.

Disturbances in ground great and varied, numerous shearing cracks.

Landslides, falls of rock of significant character, slumping of river
banks, etc., numerous and extensive.

Wrenched loose, tore off, large rock masses.

Fault slips in firm rock, with notable horizontal and vertical offset
displacements,

Water channels, surface and underground, disturbed and modified greatly.

Dammed lakes, produced waterfalls, deflected rivers, etc.

Waves seen on ground surfaces (actually seen, probably, in some cases).

Distorted lines of sight and level,

‘Threw. objects upward into the air.

i



Table 3. EARTHQUAKE PARAMETERS

0z

Date Time Location ' Qual.’ Mean
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93 June 1843* 23:30% o= oot
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Date Time Location Qual.’ fean
GMT) Lat.°N I oW A Y = ) 3 N
() st Hng Loy ) g™ M) ™ Ape G — g Bl By~ Mgl R W

15 May 1851 16:10 37.9. 122.6 G V] (5.0) 55 @4.9) 5.0
2267 (Octt  TR52" =laas B g, megeed,

g *Nov ' 18508 ~u-ia NN, Aaw s

23 Nov 1852° 07:00 1 LTI

29 Nov 1852 20:00 32.5 115.0 @ X (7.0) 130 (6.4) 30 (6.4) 6.6
170 Dety 1852 ==——= ey | g
1 Feb 1853 21:00 366 1248 E VI (5.0)
23 Oct 1853 40.8 124.2 E VIi+  (5.0)
25 Jan 1855 06:00 39.5  120.0 D VI+  (5.0)° 3 (5.7 5.7
11 July 1855 04:15 54,10 e C VST 6.33 83 (5.3)° 0.6 (5.9) 6.1
27 Aug 1835 11:00 38.00 122.5 B VI (5.0) 2.8 (4.6) 4.8
2 Jan 1856 18:15 37.5. 12245 G VI-VII(S.3) 24 (846): 2.3 (G5.4) 5.4
10 Jan 1856 13:00 Sl Bosate
15 Feb 1856 13:25 37460 12254 B VIT (57 57 (6.0) 7.0 (5.9) 5.9
21 Sep 1856 07:30 3350°.  E1750 E VI (5.0)
9 Jan 1857 16:00 35,3  119.8 A L8 (8.3)? 100 (7.9 T gl
3 Sep 1857 03:05 39.5  120.0 D V-VI (4.7)° 260 (6.4) 41 . 25599 6.2
26 Nov 1858 08:35 37.5- 12149 B VIIT (6.3) 49  (6.0) 5.1 (6.7 6.3
*16 Dec 1858 10:00 34.0  117.5 C TX (7.0) TEe 8543 5.4
5 Oct 1859 20:16 37.8  122.4 E VI (5.0)
27 Jan 1860 08:30 3417 118.2 E v (4.3)
15 Mar 1860 19:00 39.5  119.5 D Vit - (BU0)E B2 £6.6)  I30L- (6580 6.3 (5.8) 6.3
26 Mar 1860" ----- cenmemmen
13 Nov 1860 00:00 20,80 < 12452 £ VERY (BeD

L]

4 July 1861 00:11 37588 S 12210 A VEIT (6.3)7 33 (5.0) 3.2 (5.5) 5.3



&z

Date Time Locatiocn Qual. : Mean

il Tax. . GIP* A’ G4p7 A 0 Ay O Ay Oy Aypyp M) M
*27 May 1862 20:00  32.6 117.2 ¢ Y LGB R a0 s 5.6
19 Dec 1863 22:38  37.4 122.2 C  VVI (4.7) 8.5 (5.1) 4.9
26 Feb 1864 13:47  36.9 121.5 c VI (5.0)° 130 (5.9) 54 (6.0) 8.1 (5.9) 5.9
S ‘Marc 3864 VigEeD Y3702 121.8 c VI (5.0)° 110 (5.8) 40  (5.9) 5.9
#21 May 1864 02:01  37.5 122.0 c v (5.0)° 95 (5.7 9.8 (5.9) 5.8
22 July 1864 06:41 57,5 122.0 R (4.3)5 23 (4.8) . 9.8 (5.2) 5.0
18 ‘Aug (864 '13%18 . 39.2  121.0 8 VI . (5:0)%¢' 7.8 (4.1) . 02 (3.3F 4.1
§ Mar 1865 14:30  38.4 122.6 & VIND [6.3% ¢ 6.6 (5.0) 0 0.8 (3.9) 5.0
*24 May 1865 11:21 7.1 121.7 c v (5.0) 7.5 (5.0) 5.0
] Oct 1865 17:15  40.8 124.0 c M1 67D 19 (5.5) S R 5.7
g ‘Oot ‘IMSS 20746 3.2  121.9 AT ey A0 6.2) 0 T6. £6.2) BB (B 49 (8. S5 Wmd) N

8 Oct 1865" ----- S O L RS ‘

16 Deéc 1855 D500 8.8 1251 W Emn <4.0
26 Mar 1866 20:12  37.1 121.6 B VIT . (5.7) 11¢  (5.8) 43 (B9 5.9
‘15 July lege o6t  F.5  121.2 e v 3t ;.S 18 (G4 5.7

2 Dec 1867 08:20  39.6 120.9 I (4.3) 5.3 (3.8) 1.3 (4.2) 4.1

30 May 1868 05:10  39.4 119.7 B WII  (5.7) Mo  (6.1) 43 (5.9 1.4 GD° 5.9

*May 1868" ----- SOOI Y S
2 June 1868 17:30  39.5 120.8 B Felt <4.0

25 July 1868 02:30  36.3 119.3 E  Severe
*4-17 Sept 1868 36.6  118.4 ¢ WYix. (540}

*17 Sept 1868 16:55  38.6 °119.7 C  VI+  (5.00° 59 (5.4) 0.4 (4.8) 5.1

26 Sept 1868 08:40  39.2 123.2 g L - (8

21 Oct  1ees-iftsE V3L 7 j22.1 A Dol (1.9) 260 (6,4 77 {(6:2) S¥ .(6.8) 15 (7.1} 2.6 0.3 6.8
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Date Time Location Qual.! Mean
(4T hae.tN 1 pong. W Tnax,” M7 Ap® 0D AL 0 Ay O4yp) Ay By Appyp (ygg) M

Oct 1869 09:30 3.1 ..123.2 B a1t (5.7) 2.5 (4.6) 5.2

Dec 1869 04:00 39.6  120.5 AN T R SE B A ) 4.5 (4.8) 4.8

Dec 1869 01:55 39.4  119.6 B VII-VIII(6.0) 140 (6.0) 57 (6.0) 7.7 (5.9) 0.7 (6.0) 6.0

Dec 1869 10:00 39.1  119.7 P VII-VIII(6.0) 42  (5.9) 2.6 (5.5) 5.8

Feb 1870 20:12 37.2 .122.0 A 3 (5373 82 15.6) 13 (96508 Seliba (5.3 5.5

Apr 1870 19:48 32,8, 1222 I (5.0) 9.2 (5.2) 5.1

Mar 1871 21:05 40.4 124.2 D . VIIT [ (6:3) 39 (5.9) 2 (6.4) 6.2

July 1871 21:06 36.5 118.0 o 7 Y ¢ B IR N 6.1 {(5.0) 0.7 (5.0) 5.1

BT Snie L ST AT 3

Mar 1872 09:00 Sl o

Mar 1872 10:30 36.7 . 118.1 S (Y 740 | L3300 (7.5 127 (2 se) gay s

Mar 1872 14:06 36.9  118.2 &N (4.3)% 400 (6.7) 6.7

Mar 1872 13:00 39.5  120.5 ¢ .v8 (5.0) 48 (5.3) 5.2

Apr 1872" —---= S

Apr 1872 12:15 36.9  118.2 D Vv (4.3)° 210 (6.6) .6

Apr 1872 19:00 37.5 118.5 IX (7.0) 470  (6.8)

Apr 1872 12:00 36.5 1E7:8 Severe

May 1872 01:00 33.0  115.0 D VIl (5.7) 150  (6.0) 5.9

May 1872 21:00 3.6  118.1 £ W (5.0)

Sep 1872% ----- R e

Nov 1873 05:00 42,0 124.2 VIIT (6.3)° 900 (7.2) 380 (6.9) 87 (6.8) 18 (7.2) .0

Jan 1875 12:00 40.3  120.4 VII (5.7) % 6Ty 2.3 (5.4)° 6.

Sept 1875 12:30 40.7 124.0 V1] (5.7) 21 5T 0.9 (6.0) .8

Jan 1876" 18:55 L e

May 1876 18:55 38.5 - 122.9 B VI (5.0)° 6.6 (4.0) 1.1 (4.2) 4.1
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Date

Time

Lgcation Qual.! Mean
W e Langy Thy” 0t A’ 00 ASCOEIT Ay Ol Ay Ogg) Ayggy Olyggd B
May 1878 04:25 40.0 124.5 D VIII  (6.3) A 190 (6.6) 25 (6.3) (6.7) 6.5
Jan 1881 02:25 49.0. 122:0 G YoVD (87 165 (406) 3.0(4.7) 4.7
Feb 1881 00:11 36.0 120.5 B VIIT (6.3) 68 (5:5) 5.9
Apr 1881 10:00 7 (P B 3 C VI (5.0)° 190  (6.2) S0 (6.0) 8.0(5.9) 6.0
Mar 1882 21:45 B6 T 1212 C V1 (5:0) 96 (5.7 17 ¢ (5259 1.4(5.2) 5.4
Mar 1883 15:45 36.9 121.6 B VII (570 8y (5.6) 14 (5.4) 4.7(5.7) 9 650} 5.7
Sep 1883 12:30 34.5  120.0 D VI (5.0)° 68 (6.1) 3.5(5.6) 5.9
Oct 1883" 14:00 Sek e B
Jan 1884 07:30 3150 . 128.5 D v (4.3)° 98 (5.7) 5.7
Mar 1884 00:40 3760p 12042 C VI (5400 . 5w (5.6) 12 - (5.5) 5.3
June 1884 09:00 40.3 122.3 ¢ Vv (4.3) 1(4.1) 4,2
Jan 1885 05:45 40545 120558 B VII (Se7) * 88 . (529 22 (5.6} 2.4(5.4) R 5.6
Mar 1885 07:56 36,7, 12350 D VII (5.7) 2.7(5:5) 5.6
Apr 1885 15:25 36:5., 120.7 D \Y (3 78 (5.6) 5.6
Apr 1885 04:05 36.5 120.5 n VII (5.7) 240 (6.4) 49 (6.0) 6.2
Aug 1885 00:10 388 . 123.0 3 VI (5.0)
June 1887 10:48 39.1 119.8 B VILL  (6.3) 872 (652)s1 751 {650 2.6  (6:5) 6.3
Doc 1887 18:55 39,5 128:5 B VII (5.7) 7:0(5.1) 1.31(5:2) 5.3
Dec 1887 12:15 39,2 | 123.6 D VI (5.0) 1.6(4.3) 4.7
Feb 1888 10:50 39,2 1235 C ' (4.3) 3,5(4.7) 4.5
Feb 1888 22:50 28,3 1227 B VI? (5.0)° 8.1(5.1) 0.3(4.7) 4.9
Apr 1888 03:30 41.5 120.5 C VI (5.0) 7.9 (4.1) 4.6
Apr 1888 04:48 2907 1120.9 B VII (5-7) 150  (6.0) 42 (5.9) 6.4(5.8) 5.8
Sep 1888 11:51 i o c v (.3 7 45) 2.6(4.6) 4.5
Nov 1888 22:28 A8 22,2 A VII 5.3 B () 1.2(4.2) 4.2



Date Time Location Qual.’! Mean

() Eat."N Long. "W Tnax.. (P A’ M A ) Ay My Ay Oy Ay Byggy) M
7 ¥eb 188 108820 3441 - 116.8 B VI+  (5.09% §3 (5.3) "  £.0-(5.0) B
15, Apxy 1880 03:28- | 3M0 L AME G € WWI M 47 5.3 5.7 069 5.0
19 May 1889 11:10  38.0 121.9 A  VIII  (6.3) 55 (58 F.605.03 12 e 6.1
20 June 1889 06:00  40.5 120.7 B VII  (5.7) 100 (5.8) 12 (5.3) 1.2(5.2) 5.5
81 July 1880 12:47. 317 . d28.2 o K. L VIL . (49) 53 (5.4) 13« (5.3). 0:8(5.0) 5.4
28 Aug 1889 02:15  34.1 117.9 C VI (5.0) 62 Ged) A1 (5.8 1462 §.2
30 Sep 1889 05:20  37.5 118.8 D  VI+  (5.00° 110 (5.8) 19 (5.5) 5.7
¢ Feb 1890 12:06, . BA5L ME.S T B . Vie  (5.0)° 68 (6.1) 5.7(5.8) 6.0
2 Wpr 1890 11236 L 369, Wi ok UE . oy 26 (5.7) 8.9(5.9) 0.5 (5.9 5.8
26 July 1890 09:40 = 40,5 124,5 - C = VIl  (5.7) - 60 6.1y 32 K60 5.9
23 Aug 1890" ----- e ,
2 Jan 1891 20:000 37.1 21,8 | € _ VI (B.0)" 62 (5.5 - dB LEA) s 2005 5.3
17 Oct 1801 ©06:28  38.3 122.5 = A _ VIIT (6.%)° 18 (5.5 “REEE) . B4 (a6 5.6
26 Feb 1892 07220 32.6 B6.3 b ¢ v VIITAX(6.T) 820 (.3 270 (&€ F1 £67) = 8.5 (5.9 6.9
19 Apr 1892 10:50  38.5 122.0 B IX  (7.0) 150 ((6.5) 29 (6.4 8.5 (6.9 1.4 (7.0) . iGis
#21 Apr 1892 17:43  38.6 121.8  B. IX . (7.0) 160  (6.1) 68 (6.1) 18 6:2) 3.8 (6.6) 1.3 (7.0) = 2GS
#30 Apr 1802 00:09  38.4 121.9 C VI (5.0) 42 (5.0) 5.0 (4.9) 5.0
*28 May 1892 11:15° 335 116.0 D  V-VI (4.7)° 57 (6.0 6.0
14, “ude 1892 13:25 - a4 17,7 L €. W (501580 (56 17 ((8s8) 5.6

k3 Nov 1897 12:45 . 368 1205 LB . VII .. 5.7 69 £6:1) 30 68 1.0 (61) 6.0

4 Apr 1893 19:40  34.3 118.6 . B  VIII (6:3)° 18 (5.8)  3.6(5.6) 5.6
19 May 1893 00:35 .34.0 1195 D  V-VI .(4.7)°130 (5.9) 28 (5.7) 5.8
30 June 1893 13:30  38.0 122.3 B V-VI (4.7) 18 (4.6) 1.3 (4.2) 495

O Aug 1893 09:15  38.4  122.6 4 B .. VIL  (5.7) 538 (5.1) - 4.9 (4.9) - 0.4(4.9) 5.0
30 July 1894 05:12 . 34,5 .417.5. D I+ (5,0) Sis0 (6!2) 62 (6.1) 11 (6.0) 6.1



9T

Maximum réported intensity (Modified Mercalli), and the magnitude (MI) estimated from the maximum intensity.

Area in 1000 km® shaken at the intensity indicated or at higher intensities, and the magnitude estimated from that area.

No parameters assigned, seec description in Appendix A.

Magnitude estimate guestionable; not used in computing the mean magnitude.

Moment magnitude (Hanks and Kanamori, 1979).

Earthquakes added in fiscal year 1979-1980.

Date Time Locaticn Qual.! Mean
(GuT) Lat.N Long.°W Lax.” M7 A’ M A 00 Ay 8D Ay 04y Ay My M
Sep 1894 17:36 40.2 124.5 D VII (5:7) 87. (8:7) 19 -(5.5) 5.6
Oct 1894 23:03 32.8  116.5 € VI (520)% 2000 (6:2) 89 (6.3) 6.1(5.8) 6.1
Aug 1896 11:30 368, 1181 C VIIT (6.3) 130 (6.4) 6.4
June 1897 20:14 27:0 . 121.5 R.° NIII-IX(6,7)" , 200 .(6.2) 68 (6.1 T8 (61 0.3 (B .A) 6.3
Mar 1898 07:43 38.2 122.4 A IX (7.0) 200 (6.2) 92 (6:3)" 18 (5:2) 4,8 (6.7 6.5
Apr 1898 07:07 9.9 123.8 B VIII (6.3) 120 (6.4) 9.7 (7.0) 1.6 (.1 6.7
Apr 1899 13:40 40.5 125.5 D VI (5.0)% 120 (6.4) £
Apr 1899 22:41 36.9 121.6 B VER (5D 72, (546) 17 (5.5) 2.6(5.5) : 5.6
June 1899 07:19 37.8 122.6 € VII (57} 56 (5.4) = X2 (58] S
July 1899 20:10 36.9 121.7 C VIi (5.7) 874 (S:7) B8 (5.5 0.9(5.1) 585
July 1899 00:46 242 117.4 D VL (5 e 70 (5.5) 2.6(5.5) 5.6
July 1899 20:32 34.3 117.4 D VIII - (5..3) 104 (6:3).7 395 (6:5) 6.7 [(6.8) 6.5
Oct 1899 05:00 38.4  122.7 A VII  (5.7)° 2.6(3.3) 0.2(3.4) <4.0
Deec 1899 12:25 33.8 1170 A IX (7.0) 200 (6.6) 42 (6.5) (SR (3 0.3  (6.,4) 67
! Quality: A - Epicentral uncertainty probably not more than 15 km, or fault rupture is identified.

B - Epicentral uncertainty probably not more than 30 km.

C - Epicentral uncertainty probably not more than 60 km.

D - Epicentral uncertainty more than 60 km.

E - No epicenter is estimated; the coordinates given are of the reporting locality when only one locality

reports the earthquake, or of a convenient intermediate point when the earthquake is reported from more
than one locality.

2
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. EPICENTERS OF PRE-I900 CALIFORNIA EARTHQUAKE]
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APPENDIX A

EARTHQUAKE DESCRIPTIONS

A brief description of the effects of each earthquake studied is
presented in this appendix. Additionally, information not directly re-
lated to intensity determinations is discussed where appropriate. Such
information includes the locations reporting aftershocks or foreshocks,
possible fault rupture, and conflicts with earlier catalogs, such as

Holden {1898) and Townley and Allen (1939).
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EARTHQUAKE DESCRIPTIONS

28 July 1769 - According to the diary of Miguel Costanso, the Portola

expedition of 1769-17707whi{e camped by what is now known as the Santa
Ana River, experienced a "terrible' earthquake which was repeated four
times during the day. The first shock was reported to be the most violent.
During the following week,as the expedition traveled into the Los Angeles
Basin,more carthquakes were felt. From the description,it would appear
that a significant earthquake occurred on July 28 followed by many
aftershocks. The epicenter of the event was likely near the Los Angeles

Basin to account for the numerous aftershocks.

27 December 1775 - In his diary of Anza's second expedition,Fray Pedro

Font reported feeling a short earthquake accompanied by a loud noise at
San Carlos Pass (about 40 km. southeast of Hemet, Riverside County). It
is likely that this was a small local event because it was described as

brief and with no: mention of additiocnal shocks.

Indian in the valley reports that about eighty years ago Owens Valley
had a similar (to 1872 M 7.8 ) shock'". At this time there were no
European settlements in the interior of California so it is highly un-

likely that any additional information can be cbtained for this earthquake.

11-31 October 1800 - Hermenegildo Sal relates that Fray Pedro Martinez

reported from San Juan Bautista '"...that there is not a single habitation,
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although built with double walls, that has not been injured from roof to
foundation, and that all are threatened with ruin; and that the fathers

are compelled to sleep in the wagons to avoid danger, since the houses

are not habitable. At the place where the rancheria is situated, some

small openings have been observed in the earth, and also in the neighborhood
of the river Pajaro there is another deep opening, all resulting from the
earthquakes'". The San Andreas Fault passes through San Juan Bautista near
the Mission and crosses the Pajaro River about 11 km northwest of San Juan
Bautista. This segment of the San Andreas also ruptured during the magnitude
5.8 earthquake on 24 April 1890 which caused similar damage in San Juan
Bautista.

Bancroft (1888) states that the most severe shock was on the 18th. This

is not correct. On the 18th one Lieutenant Don Raymondo Carillo arrived

at San Juan Bautista and rcported to Sal that at supper "a shock was felt
that was so powerful, and attended with such a loud noise as to deafen

them, when they fled to the court without finishing their supper'. Lieutenant
Carillo was not at San Juan Bautista on the 11th to make a comparative

judgement.

22 November 1800 - Adobe walls were cracked (7 MM) at San Diego and at San

Juan Capistrano. An earthquake of at least magnitude 6.5 is required to

damage the two Missions which are 90 km apart.

1800 - According to Engelhardt (1923), "In 1800, a violent earthquake was
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felt at Santa Barbara. Only little damage was done to the mission buildings,
however". Engelhardt assigned the wrong year to this earthquake. The

reference he sites, California Archives, Prov. St. Pap. vol XIX, p. 327

describes the 25 March 1806 earthquake.

25 May 1803 - An earthquake damaged the church at San Diego slightly

(Bancroft 1888).

25 March 1806 - An earthquake cracked the chapel walls at Santa Barbara in

three places (Bancroft, 1888).

21 June 1808 - From 21 June to 17 July,18 earthquakes were felt in the

Presidio of San Francisco, cracking houses, destroying an ante_chamber,

and threatening the barracks of the fort with entire ruin.

1812 - An earthquake-triggered tidal wave was reported at San Francisco.

In a separate report (Hall, 1871) "An earthquake cracked the church (Santa .-
Clara) considerably, but did not cause any portion of it to fall'. However,
the occurrence of a destructive earthquake near San Francisco Bay in 1812
is not confirmed in the 1812 annual reports of the three Missions, Santa

Clara, San Jose and San Francisco Dolores.

8 December 1812 - This earthquake destroyed the church at San Juan Capistrane;
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the bell tower fell on the church roof which collapsed killing 40 worshippers.
At San Gabriel "An earthquake occurred on December 8th, 1812, at sunrise,

and over threw the main alter, breaking the statues of Our Lord, St.

Joseph, St. Dominic, and St. Francis. Moverover, tﬁc top of-the steeple

was brought down, and the sacristy, the convenant of the missionaries and
other buildings were damaged" (Engelhardt, 1897). An earthquake of magnitude
about 6.5 centered between Capistrano and San Gabriel (for example near
Newport Beach) could explain the damage at these two missions.

San Fernando and San Buenaventura were also damaged, but it is not certain
whether this occurred on the 8th or the 21st of December. Annual reports
have been obtained from these two missions and will be translated in an attempt
to resolve this ambiguity. Based on available information, it appears that
San Fernando was possibly damaged on the 8th, but that San Buenaventura was
more likely damaged on the 21st. The damage at both Missions is described
below under the 21  December 1812 earthquake.

There is a report from a sscondary source that San Luis Rey was damaged in
1812, but this was not mentioned in the 1812 annual report from this miSsiop.
The 1812 annual report for San Diego has‘feen obtained and indicates that

the earthquake was not "observed" at San Diego.

21 December 1812 - Fray Senan wrote to the Bishop of Sonora about the effects

of this earthquake at Santa Barbara ''there are many cracks in the houses,
church, and other buildings, and a chapel of Saint Michael, which was in the
Rancheria of Mescaltitan fell down completely, and the land was opened up in

the vicinity, to such an extent that it causes horror. The Presidio of Santa
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Barbara is all on the verge of falling down, and there is not onc Toom in
it that can be used. Péople from the Rancheria are living on the plains
around the Mission, to where they withdrew since they were very close to
the ocean, which threatened to flood them™.

At Hission Purisima, Fathers Payeras and Ripoll wrote (Doc. 941) that
this earthquake "ruined the church completely, knocked down the altar, var-
ious images and canvases and ruined most of its decorations. The buildings
of the Mission are leveled and others (if the damage does not get worse),
after careful inspecticn can be used for houses, otherwise, for minor use,
which does mot require much safety". There is information that some of
the Mission buildings had walls of an adobe and a half thick only (i.e.
thin walls). Engelhardt mentioned a foreshock, "On December 21st, 1812,
there was an earthquake while the Fathers were making their examination
of conscience. The earth shook so violently that it was difficult to
stand. A brief examination showed that the church walls had been thrown
out of plumb. Just before 11 o'clock, there came another more vioient
shock which brought down the church and nearly all the mission buildings,
besides about 100 nearby houses of adobe. Tﬁe earth opened in several
places and emitted water and black sand. Several persons werc wounded,
but none were killed. Subsequent floods completed the devastation, so
that very few buildings were worth repairing'.

Also, at Santa Inez, two shocks about a quarter of an hgur apart
occurred on 21 December near 10 o'clock according to Geiger's (1974) quo-
tation from Fathers Uria and Olbes' report: 'The first made a consider-
able aperture in one corner of the church, the second shock threw down

the said corner and a quarter of the new houses fell down, demolished
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all the tiles and opened many a new wall. Engelhardt indicates, however,
that "the Fathers did not deem the damage irreparable". Fray Senan re-
ported to the Bishop of Sonora (Doc. 944): "The Church of Santa Inez has
quite a few cracks. Two rooms and various walls fell down entirely; and
almost all of the tiles from the roofs fell to the ground".

San Buenaventura was damaged on 21 December according to Geiger (1974),
but 8 December was given by other historians such as Bancroft. We hope to
resolve this ambiguity when the 1812 and 1813 annual reports of San Buena-
ventura are translated. Geiger notes that: 'Fathers Senan and Victoria
reported that from the dreadful earthquakes they feared that the buildings
would collapse. The upper front of the church was three varas (yards) out
of plumb and there was considerable aperture at the rear of the sanctuary.
The tower was no longer serviceable and had to be torn down'". Ocean flood-
ing was reported by Fray Senan from San Buenaventura to the Bishop of
Sonora: '"it has been necessary for us to withdraw for now, for somewhat
more than half a league inland, for fear of the ocean, which we knew had
flooded in two parts...'" The sea waves are associated with the earthquakes
in Fray Marcos Antonio Victoria's baptismal entry: "On January 9, 1813,
in the provinsional church of Jacal (at a place called San Joaquin y Santa
Ana, distant from the mission [San Buenaventura] a little less than three
quarters of a league, whither we had gone because of the terrible tremors
or earthquakes we experienced and which were very strong, and because the
sea was greatly stirred up by the tremors described above, in such a way
that we feared that the waters might flood the mission)..."

At San Fernando, Engelhardt (1897) states: '"The earthquake of December

21st, 1812, did no further damage to necessitate the introduction of thirty new

35



beams to support the church wall'". The date is not confirmed in a letter
from Geiger (Santa Barbara Mission Archivist) to CDMG: "The date of San
Fernando Mission earthquake }n December 1812 is not given. It could have
been either December 8th or 2lst'.

An earthquake of about magnitude 7 located in the Santa Barbara Channel
near 34.2°N and 119.7°W, could explain the damage from San Fernando to
Purisima, and the numerous aftershocks felt at Santa Barbara and San
Buenaventura into 1813. If San Fernando was not damaged on 21st December
the magnitude would be between 6.5 and 7 and the epicenter would move
about 20 km northwest. If San Buenaventura also was not damaged on 2lst
December the magnitude would be about 6.5 and the epicenter would move to
the coast about 20 km west of Santa Barbara. This last possibility seems
unlikely, because the similar reports of numerous aftershocks and threatened

flooding at Santa Barbara and San Buenaventura suggest they were damaged by

the same earthquake.

1822 - According to Hall, an earthquake in 1822 injured thé churches at Santa
Clara and San Jose considerably. Bancroft doubts that this occurred because,
among other things, Hall gave no date or source reference. We have checked
the 1822 annual reports of these two Missions and found no mention of earth-

quakes.

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

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

1827 annual reports of Missions San Gabriel and San Fernando and found no
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mention of an earthquake. The 1827 annual report of Mission San Buenaventura
mentions an earthquake, but it has to be translated before determining if

it refers to this event.

1830 - According to Engelhardt, Fray Gil reported in the 1830 annual report
from San Luis Obispo that: "The hospital and portions of the neophyte
village are in ruins, and the rest of the village threatens to fall into
ruins. All the walls of the house at Santa Margarite have been cracked

by earthquakes. The ranch and buildings of San Miquelito are destroyed.
The front of the Mission church had to be taken down, because it threatened

to tumble over".

10 June 1836 M6.8 - This earthquake appears to be comparable to the 1868

earthquake in the extent of rupture on the Hayward fault, and consequently

the same magnitude was assigned. The Oakland Daily News of 10 November 1868

carried the following: 'An Earthquake Reminiscence.-We are informed that
in June, 1836, there was an earthquake in-what is now the Oakland Valley,
the effects of which were felt along the foothills from San Pablo to
Mission San Jose. There were large fissures in the earth, and the shocks
must have been much heavier than those we have lately experienced. After
the first and most violent shock, there were innumerable lesser ones,
-and for a month afterward there were continuous tremors of the earth, un-
iformly decreasing in violence. Since the earthquake of the 21st ult.,
there have been numerous shocks, diminishing in violence, and the phe-
nomena appear to have been a repetition of those observed in 1836, and
noted by persons then residing the valley'. Louderback interprets the
effects from San Pablo to Mission San Jose as indicating-an origin on

the Hayward fault, and that the fissures probably included "fault-trace
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phenomena'. Louderback was able to document that this earthquake caused
""havoc in Ménterey and Santa Clara, and arousing great fear among the
people. Intensity apparently at least VII(RF) at Monterey and Mission
Carmel." These effects are similar to those of the 1868 earthquake which
damaged brick walls and chimneys in Santa Clara and was described as

very heavy and of long duration in Monterey.

June 1838 M 7 - Probable rupture on the San Andreas fault was reported

from near Santa Clara to San Francisco, about 60 km. This suggests a
magnitude of about 7, which is a minimum estimate because no reports were
available north of San Francisco or south of Santa Clara, except at Mont-
erey. Walls were cracked in San Francsico in the 1838 earthquake, which
is comparable to the effects of the 1906 earthquake. 1In Monterey,fcrock-
ery and glassware were broken and some adobe walls were reportedly crack-
ed in 1838, compared to 1906 when the only damage reported was of some
glassware and some furniture moved. Louderback states that '"The fault
rupture méy have occurred throughou£ all -or most of the line active in
1906, but north and south beyond the limits indicated...it lay under
water or in wild country uninhabited by whites (except at Fort Ross,

from which we have no report). The evidence of greater intensity at

Monterey than in 1906 may mean that the fault rupture extended farther

- south in 1838 than in 1906."
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3 July 1841 - Deflot de Mofras reported feeling an earthquake in Montercy
strong enough that he had to support himself against a tree, but no damage

was done to the houses (6 MM). The shock was felt on the farms inland.

23 Junec 1843 - According to Townley and Allen (1939)7Porrey states that a
severe earthquake extended from southern California to Mexico. We have been
unable to find any reports of this earthquake, perhaps because of the general

lack of references during this time period.
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15 May 1851 M5.0 - Goods were thrown from shelves (6MM) in San Francisco.

People rushed outside. In Benicia and Vallejo people were considerably

startled (4-5MM). The shock was not felt at Sacramento. No aftershocks

were reported.

26 October 1852 - Holden (1898), citing Perrey, states that there were eleven

shocks at San Simeon, Los Angeles, and San Gabriel as well as shocks felt
at San Luis Obispo, San Diego, and the Colorado River on this date. A
search of Los Angeles and San Francisco papers has not yielded any report
of an earthquake in southern California during October 1852. Trask (1856)
lists November 26, 1852 as the date of the 11 shocks at San Simeon, Los

Angeles and San Gabriel. Unfortunately, the Los Angeles Star, for December 1852,

-

is not available. The San Francisco papers do not mention an earthquake in
southern California in November other than the 29 November 1852 Yuma
earthquake. An earthquake was felt in Los Angeles and San Gabriel on

December 26th (The San Francisco Daily Herald, 13 Jan.1853, p. 1) and an

earthquake was reported in Santa Barbara on December 29th (Daily Alta
California, 27 Jan.1853, p. 1). No newspaper report of an earthquake felt

at San Simeon in late 1852 has been found.

Holden reports that the 26 November earthquake produced fissures 30 miles
long in Lockwood Valley. There is a Lockwood Valley in both Monterey and
Ventura Counties. The Lockwood Valley in Ventura County is preferred by
Harry O. Wood as the site of the ground fissures (Townley and Allen, 1939).
As there are no reports of damage from Santa Barbara or Los Angeles, it
seems unlikely that an earthquake large enough to cause 30 miles oé rup-

ture occurred in Ventura County in 1852. There are reports of earthquakes

at San Simeon and San Luis Obispo in early 1853. An earthquake on 1 Febru-
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ary 1853 damaged the house of Don Jesus J. Pico at San Simeon. Also,
Trask (1856) reports earthquakes felt in the San Joaquin Valley in
early 1853. An earthquake centered near Lockwood, Monterey County,

could cause damage at San Simeon and be felt in the San Joaquin Valley.

9 November 1852 - The report of an earthquake on this date at Fort Yuma

appears in the Explorations for a Pacific Railroad. It is probably a

misdated description of the 29 November earthquake (Balderman et al., 1973).

23 November 1852 - At a farm about eight miles west of San Francisco

"...a severe shock of an carthquake was experienced...which was so violent
as to create a commotion among the domestic animals. On the next moraing

it was discovered that a deep chasm, about half a mile in width and three

hundred yards in length had been opened, from Lake Merced to the ocean,

and that the lake was nearly dry.'"(Daily Alta California, 27 Nov. 1852 p. 2).

If an earthquake were responsible for the draining of Lake Merced, it was
small as no earthquake was felt in San Francisco. A subsequent article in
the Alta suggests that the winter floods may have cut the channel (Daily

Alta California, 6 Dec.1852; pu 2)..

29 November 1852 M 6.6 - Near Fort Yuma, fissures were opened in the ground
from which sand and water issued. A detailed study of this eafthquake was

made by Balderman et al. (1978).

17 Dec 1852 - Trask (1856) states: '"Two smart shocks occurred in San Luis
Obispo, which fractured the walls of two adobe buildings, and threw down
part of the wall of the house belonging to, and occupied by Don Jesus Pico

and family.' No newspaper account of an earthquake on this date has yet
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been found. Don Jesus Pico's house was near San Simeon not San Luis Obispo

and it was damaged by an earthquake on 1 Feb.1853 (Daily Alta California,

24 Feb.1853, p. 2).

1 February 1853 - The adobe house of Don Jesus J. Pico was cracked (6 MM)

and the occupants ran out for fear of the walls falling. No reports from
any other locality have been found. An earlier shock was reported at
Captain Dana's rancho, twenty-five miles south of San Luis Obispo on

January 17th.

23 October 1853 - People were thrown from their beds and a wharf sank

four feet at Eureka. No additional reports have been found.

25 January 1855 M5.7 - No reports of damage were found for this earth-

quake which was felt from Gibsonville, Sierra County to Nashville, EI]
Dorado County. Trask (1864b, p. 138) reports that a large pinnacle of
rocks on the summit of Downieville (Sierra?) Buttes was tﬁrown down

(6+ MM). No aftershocks were reported. The épicenter was likely center-

ed to the east,in the California-Nevada border region.

W dnly 1855. M 6.1 - The bells at Mission San Gabriel were thrown down

(8 MM). Trask (1964b, p. 139) reports that the earthquake was felt at

Santa Barbara, but the Santa Barbara Gazette does not confirm this. The

Gazette does report the ecarthquake in Los Angeles and reports an .earth-

quake on July.25 that was felt in Santa Barbara.

27 August 1855 M 4.8 - Furniture was moved at St. Ann's Valley (San

Francisco) and an adobe house on Gen. Vallejo's ranch was cracked (6 MM).
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This earthquake was probably centered in either southern Sonoma County or

Marin County.

2 January 1856 M 5.4 - Iron shutters were warped and masonry walls were
injured in San Francisco. In Monterey, some were frightened and ran out-

side. No aftershocks were reported.

10 January 1856 - Holden lists earthquakes at 5:00 am and 8:00 am at San
Francisco, Los Angeles and throughout the southern part of California. No
reports of an earthquake on this date has been found in Los Angeles, San
Diego, Santa Barbara, or in San Francisco newspapers. There was no major
earthquake on this date in California. The times given for the events

and the area affected by the earthquake is consistent with reports for the
Fort Tejon earthquake of 9 Jan.1857 and a foreshock. Most likely, the
source of this earthquake is a misdated reference to the 9 January 1857

Fort Tejon earthquake.

15 February 1856 M 5.9 - Cornices were thrown down, brick walls were

cracked, and people were thrown from their feet in San Francisco (7 MM).
The earthquake was felt as far as Marysville. Several aftershocks were

felt at San Francisco.

21 September 1856 - At Santa Ysabel, San Diego County, plaster was shaken

down and the plaster was cracked at San Diego (5 MM). One aftershock was
reported felt at Santa Ysabel on the night of the 21st. No attempt has

been made to assign either an epicenter or magnitude to this earthquake.
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9 January 1857 M 7.9 - This is the great Fort Tejon earthquake, centered

in southern California. It was accompanied by up to 9 1/2 meters of off-
set along the San Andreas Fault, which ruptured from Cholame Valley almost
to San Bernardino. This earthquake has been studied in detail by Sieh

(1978) and Agnew and Sieh (1978).

3 September 1857 M 6.2 - Objects werc shaken from shelves (5-6 MM) at

North San Juan, Last Chance, and Michigan Bluffs. No aftershocks were

reported felt and no high intensities were reported even though the earth-
quake was felt as far as San Francisco. It is, therefore, likely that the
epicenter was probably to the east,in the largely umpopulated California-

Nevada border region.

26 November 1858 M6.3 - At San Jose, an adobe building and the corner of

a new building were thrown down (8 MM). A cornice was thrown down in San
Francisco and part of a chimney was thrown in Mountain View (7 MM). The
quake was felt to Downieville on the north, Mariposa on the east, and

Monterey on the south. No reports of aftershocks have been found.

16 December 1858 M 5.4 - At San Bernardino, the gable end of a house was

knocked down (7 MM). At Agua Manza, near San Bernardino, a house was
thrown down (8 MM). The report for Agua Manza did not give a date or time.
An earlier ecarthquake at 2:30 GMT broke dishes and cracked walls (6 MM)

in San Bernardino. Neither earthquake is mentioned by Townley and Allen

(1939).
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5 October 1859 - In San Francisco, bells rang, plastering fell, walls

were cracked in several brick buildings, and objects were knocked from

shelves (6 MM). No reports have been found for any other town.

27 January 1860 - In Los Angeles, people were awakened and doors and

windows rattled. No report from any other locality was found.

15 March 1860 M 6.3 - Rock slides were reported between Pyramid Lake and

Carson City, Nevada (6 MM or greater). Goods were shaken from shelves and
a general panic prevailed at Carson City, Nevada (6 MM). The quake was
felt by a few in San Francisco (2 MM). Seven aftershocks were reported
felt in the neighborhood of Pyramid Lake, Nevada, indicating that Pyramid
Lake was probably near the epicenter. Townley and Allen (1939) reported

that the quake was felt as far as Utah to the east; also, The Deserct News

(Salt Lake City), 11 Apr, 1860, p. 48, states that the quake was felt in
"the western part of this Territory'". In 1860, the western boundary of
Utah Territory was the California State Line. Thus, the statements that
the quake was felt to Utah does not mean that it was necessarily reported

felt any further east than the Carson City area.

26 March 1860 - No report has been found for an earthquake in Los Angeles

on this date. Most likely, the earthquake of 27 Jan. (26 January local

time) was mistakenly assigned to this date by Holden.

13 November 1860 - Minor damage was done to plaster and chimneys in Eureka,

Humboldt County. A house under construction was shifted two inches on its
foundation. No other localities report this carthquake. The epicenter

could be offshore or onshore near Eurcka.
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4 July 1861 M 5.3 - At Dougherty's ranch, near the present town of Dublin,

the roof of the kitchen was thrown off, chimneys werc thrown down, and
several persons were thrown violently to the ground (8 MM). In the San

Francisco newspaper, Mining and Scientific Press, 20 July 1861, a fissure

eight miles long was described in Murray Township (Dublin is in Murray
Township). This fissure, described by Whitney (1865) as along the west
side of San Ramon Valley, is most likely the result of surface rupture

along the Calaveras fault.

27 May 1862 M 5.6 - The epicenter was probably located offshore near San

Diego, which had the highest reported intensity of 7 MM. This earthquake

was studied in detail by Legg and Agnew {(1979).

19 December 1863 M 4.9 - This is the first of a series of earthquakes

during 1863 and 1864 which were centered south of San Francisco Bay.
People were frightened, some running outside, at San Francisco and San

Jose. The shock was felt in Napa, Stockton and Santa Cruz.

26 February 1864 M 5.9 - Adobe walls were cracked (6 MM) in Monterey . and

the quake was felt as far as Suisun. In WatSonville, small articles and light

furniture were tipped over and moved around.

5 March 1864 M 5.9 - Windows and plastering were broken (6 MM) in San

Francisco.. The quake was felt as far as Visalia.

21 May 1864 M 5.8 - This southern San Francisco Bay area earthquake was
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felt from Monterey to Sacramento. A few windows were broken at San

Francisco.

22 July 1864 M 5.0 - People were frightened and a few ran outside in

San Francisco and San Jose. A foreshock was felt a few minutes earlier

and two aftershocks were felt in San Jose (San Jose Mercury, 28 July

1864, p. 3). (A light earthquake was felt at Los Angeles the same even-
ing, but it is unlikely that this is the same earthquake felt in San

Francisco.)

18 August 1864 M 4.1 - In Grass Valley, the earthquake shook down a brick

and stone wall of a well, and frightened many (6+ MM). Yuba City is the

furthest point at which the event was reported felt.

8 March 1865 M 5.0 - Chimneys were thrown down in Bennett Valley neaxr

Santa Rosa. A foreshock was felt at 7:05 GMT.

24 May 1865 M 5.0 - At San Juan Bautista, crockery was broken (6 MM).

Holden's report that this earthquake was '"remarkably heavy in southern

California" is erroneous. The Daily Evening Bulletin (San Francisco),

29 May, 1865, states that the earthquake was '"remarkably heavy in the

southern counties'" referring to southern San Francisco Bay counties.

1 October 1865 M 5.7 - Chimneys and most brickwork were damaged at

Eureka, Humboldt County. The earthquake was reported felt only in

Humboldt and Trinity Counties.
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8 October 1865 M 6.5 - Several houses were thrown down (9 MM) at New

Almaden. Brick walls cracked in Santa Cruz and many chimneys thrown down

(7-8 MM), and brick walls were thrown down in San Jose (8 MM).

8 October 1865 - The Yreka Weekly Union, 28 Oct.1865, p. 3, reports that on

the morning of the quake at San Francisco, Goose Lake was covered by water
spouts. As this phenomena occurred before the quake in the San Francisco
arca, it is probably unrelated to that quake. Nowhere in article. is it

stated that an earthquake had occurred at Goose Lake.

16 December 1865 M <4 - This small earthquake was described as heavy at

the Hermitage, Mendocino County and along Dry Creck in Mendocino County
near the Sonoma County Line. It was also felt at Cloverdale about ten

kilometers south of the Hermitage.

26 March 1866 M 5.9 - Several chimneys were knocked down in Gilroy (7 MM).

15 July 1866 M 5.7 - The distribution of felt reports for this earthquake

is similar to that of 10 Apr. 1881. As the epicenter was probably in the
largely unpopulated area of western San Joaquin Valley, no high intensities
were reported. Holden reports a heavy shock at La Porte, Plumas County,
and Rowland flat, St. Luis, and Port Wine, Sierra County, at this time.
Local papers do not confirm this. Most likely, the date has been confused

with 5 September 186¢ which is reported felt at the same localities.

2 December 1867 M 4.1 - People were awakened at La Porte, Plumas County,

Downieville, and Forest City, Sierra County (5 MM).

48



30 May 1868 M 5.9 - Brick buildings were cracked and some bricks were

shaken down in Virginia City (7 MM). Plaster fell in nearly all the
brick buildings. Two foreshocks were reported at Virginia City at 4:56

and 5:05 GMT (The Daily Trespass, 30 May 1868, p. 3.). A number of

aftershocks were also felt at Virginia City.

May 1868 In anarticle in the Daily Evening Bulletin (San Francisco),
March 29,1872, it Is“stated *that"foirr yeérs earlier in May, a severe
earthquake opened a fissure in the earth at Dos Palmas. Dos Palmas is
near the northern end of the Salton Sea. Los Angeles and San Bernardino
newspapers of May and June 1868 do not mention any earthquakes felt in
southern California. If an earthquake did occur at this time at Dos

Palmas, it was probably small.

2 June 1868 M<4 - This quake was reported as one of the "most violent"

ever felt at Downieville; also, the quake was reported felt at Forest
City. No other towns in the vicinity of Downieville report having felt

this quake.

25 July 1868 - Two earthquake shocks were felt at Visalia. The Tulare

Times of 1 August 1868 claims that the shocks were felt in many other

portions of the state, but no other reports have been found.

4-17 September 1868 - Earthquakes were felt at the headwaters of the Kern

River and at Lone Pine from the 4th to the 17th of September. No earth-
quakes were felt at Independence,25 km from Lone Pine}and none were re-

ported felt in the San Joaquin Valley.
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17 September 1868 M 5.1 - At Monitor and Silver Mountain, Alpine County,

people rushed out of their houses (6 MM). The ecarthquake was felt in
Sacramento and Nevada City. A number of aftershocks were felt at Silver

Mountain. Holden erroncously gave September 19th as the date of this

carthqguake.

26 Scpt 1868 - No communities other than Ukiah report feeling this earth-

quake. It was described as an "unusually severe shock'" that was felt only

by those not too soundly asleep (4 MM).

21 October 1868 M 6.8 - Much of the second floor of the Court House at

San Leandro collapsed (9 MM). Extensive damage was done to other towns
in the San Francisco Bay area. This quake was accompanied by slip”on

the Hayward fault in the East Bay area (Lawson, 1908).

8 October 1869 M 5.2 - Chimneys were reported knocked down at Ukiah and

in '"'the Clear Lake Country" (7 MM). The shock was reported felt from
Healdsburg north to Potter Valley. A possible foreshock and an after-

shock were felt at Ukiah at about 7:00 GMT and 10:00 GMT, respectively.

21 December 1869 M 4.8 - People ran into the streets at Eureka, Plumas

County. At Webber Lake, Sierra County, buildings rocked and stove doors

were thrown open (5-6 MM). No aftershocks were reported.

27 December 1869 (1:55 GMT) M 6.0 - Masonry walls were seriously damaged

in Virginia City and Washoe City, Nevada (7 MM). Minor damage was done
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in Calaveras County. Plaster fell at Mokelunne Hill (6 MM); a stone chimney
fell at Spring Gulch (7'MM); and a house is described as being lifted bodily
from its foundation several times. The later account may be an exaggerated
description of the sensation inside the house. There is also a report of
damage to buildings in Oroville, Butte County, but the local papers do not

.

confirm this.

27 December 1869 (10:00 GMT) M 5.8 - This is the second of the pair of earth-

quakes which struck the Virginia City Area. Very little damage was attri-

buted to this earthquake in the newspaper accounts.

17 February 1870 M 5.5 - Several chimneys were thrown down at Los Gatos,

Santa Clara County (7 MM).

2 April 1870 M 5.1 - Minor damage was done in Oakland and San Francisco

(6 MM). The shock was felt in Santa Cruz, Stockton, and Santa Rosa.

2 March 1871 M 6.2 - Nearly every chimney fell in Mattole, Humboldt

County. Chimneys were also damaged in the Humboldt County communities
of Eureka, Bucksport, Hydesville and Rohnerville (7 MM). Fissures were

reported in the ground near Mattole.

5 July 1871 M 5.1 - This possible foreshock to the Owens Valley earth-

quake of 1872 caused some wells near Lone Pine to dry up and others to

become muddy (6+ MM).
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1871 - According to Townley and Allen, an earthquake in 1871 ''rolled over
men who were sleeping on the ground' halfway between Dos Palmas, Imperial
County and Yuma, Arizona. No report of the earthquake was found in southern
California newspapers of 1871 and early 1872. As the earthquake description

came from a letter to Harry O. Wood, which was written after 1871, itnds

possible that the wrong year was given.

17 March 1872 - The report of a foreshock to the 26 March 1872 earthquake

on this date is not confirmed in the Inyo Independent (Independence).

26 March 1872 (10:30 GMT)M 7.8 - This is one of the largest earthquakes in

the recorded history of California. Every stone and adobe building was
leveled at Lone Pine (9 MM or greater). The quake stopped clocks and woke
people (5 MM) as far as San Diego to the south, Red Bluff to the north,
and Elko, Nevada to the east. This quake involved major rupture on the

Owens Valley fault.

26 March 1872 (14:06 GMT) M 6.7 - This large aftershock of the Owens

Valley earthquake was felt from Oroville, Butte County to Los Angeles.

28 March 1872 M 5.2 - Bottles and china-ware werc damaged in the stores

at Sierra Valley (Sierraville), Sierra County (6 MM). In Reno, Nevada,
the shock was reported as stronger than the Owens Valley earthquake of

the 26th.

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

Antioch, Contra Costa County (Tolman, C., 1931). The Antioch Ledger does
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not report any such earthquake; however, a report of an earthquake in Antioch,

Syria occurs in the April 20th issue.

3 April 1872 M 6.6 - This large Owens Valley aftershock was felt from Grass

Valley to Visalia.

11 April 1872 M 6.9 - Stone buildings were thrown down and a frame building

was twisted (9 MM) at Round Valley. The reported effects of this quake sug-
gest that the epicenter was to the north of the main shock of 26 March, pro-

bably in the vicinity of Round Valley, Inyo County.

18 April 1872 - A relatively small Owen's Valley aftershock. This quake was

reported only from Cerro Gordo, lnyo County, where it was described as being

of unusual scverity.

3 May 1872 M 5.9 - A building was cracked and people ran into the streets

(6 MM) in Arizona City (Yuma). This quake was felt in San Bernardino 300 km

northwest of Yuma. The epicenter was probably in or near the Imperial Valley.

17 May 1872 - A relatively small Owen's Valley aftershock. The quake is re-

ported only from Lone Pine, where 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 earthquakesin Owens Valley which had occurred a few weeks

before.
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23 November 1873 M 7.0 - This is the third-largest event in California during

the second half of the 19th century. In the Smith River Valley, Del Norte
County, all the chimneys were knocked down (8 MM). Chimneys fell at Crescent
City, Del Norte County, and Happy Camp, Siskiyou County; also, Grants Pass,

Jacksonville, and Port Orford, Oregon (7 MM). Cracks in the ground were re-

ported on the trail from Crescent City to Gasquet, Del Norte County.

24 January 1875 M 6.0 - In Lassen County, a chimney was thrown down at

Janesville (7 MM) and at Susanville, stone walls were cracked. The earth-
quake was felt as far west as Sacramento (5 MM) and Chico (5 MM). The
epicenter was probably in the Honey Lake Valley, rather than in Mohawk

Valley as indicated on the Fault Map of California (CDMG).

30 September 1875 M 5.8 - In Eureka, Humboldt County, most chimncys were

cracked and some were knocked down (7 MM). People were awakened at Weaver-

ville, Trinity County (5 MM).

3 January 1876 - Townley and Allen (1939) list an earthquake in Sonoma County

on this date, citing the Sonoma Democrat of January 3. As the Sonoma Demo-

crat was a Saturday weekly in 1876, and January 3 was a Monday in that year,
there was no January 3rd issue. However, a June 3rd issue reports an earth-
quake on Monday, May 29 which matches the January 3 description in Townley

and Allen. Townley and Allen do not list an earthquake on May 29.

29 May 1876 M 4.1 - At Freestone, Sonoma County, bottles and crockery were

upset and some plaster was cracked (6 MM).
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9 May 1878 M 6.5 - All the chimneys in Petrolia, Humboldt County were

knocked down (8 MM). Large landslides were triggered along the coast

in southern Humboldt County.

7 January 1881 M 4.2 - People rushed from their houses in Red Bluff,

Tehama County (5-6 MM). A possible foreshock was felt in Red Bluff and

Chico on 2 Jan.

2 February 1881 M 5.9 - Several chimneys were knocked down at Imusdale,

San Luis Obispo County (7 MM). Imusdale is located at the northern end
of Cholame Valley. Large cracks running across the road were reported
at Mr. Parkinson's place, which might indicate rupture on the San Andreas.

r

10 April 1881 M 6.0 - Minor damage was reported from Stockton to Hellister.

The quake was probably centered in the sparsely populated Diablo Range,

Stanislaus County. No aftershocks have been identified.

6 March 1882 M 5.4 - A few panes of glass were broken (6 MM) in Salinas.

The epicenter of this quake was probably to the southeast of Hollister.

30 March 1883 M 5.7 - A chimney was thrown down (7 MM) at Sargents, Santa

Clara County. Eight to twelve aftershocks were reported at Gilroy. Two

widely felt aftershocks occurred at about 15:54 and 16:15 GMT.

S5 September 1883 M 5.9 - Plaster fell at Santa Barbara (6 MM) and bottles

were upset at Los Alamos (5-6 MM). No aftershocks were reported.
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22 October 1883 - It is stated in a wire service report that an earthquake

shock threw down a section of a bluff near Merced Falls. None of the sur-
rounding communities report an earthquake at that time. If an earthquake was
responsible for triggering the landslide, it was probably a small, local event.
The same wire service article reports a sharp shock at Merced a few minutes
before midnight on the following niéht. This earthquake is also not re-

ported by any other community.

28 January 1884 - Occurring at 11:30 p.m. local time, this earthquake was

felt by quite a number of people at Fort Jones, Siskiyou County (5 MM).
At Bureka, Humboldt County, the shock was described as the heaviest for
some time. The epicenter was probably in the sparcely populated area between

Eureka and Fort Jones.

26 March 1884 M 5.3 - Walls were cracked, window panes were broken, and plaster

fell at Santa Cruz (6 MM). Holden (1898, p. 110) states that this quake was
felt to Grass Valley, Nevada County. The correct date for the earthquake felt

at Grass Valley is March 25th at 2:00 GMT (San Francisco Chronicle, 26

Mar 1884, p. 3).

6 June 1884 M 4.2 - The earthquake awoke people in Red Bluff, Tehama County
(5 MM). The quake was also felt sharply at Anderson, Shasta County. Holden
(1898, p. 110) reports that walls were cracked at Red Bluff. This was not

confirmed by the Red Bluff papers.
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31 January 1885 M 5.6 - Chimneys were damaged in the Honey Lake Valley

communities of Buntingville and Susanville. Twenty aftershocks were re-

ported felt at Buntingville in the first seventy hours (The Mountain

Tribune, 7 Feb.1885, p. 3). It was estimated that over one hundred shocks
were felt in the Honey Lake Valley up to February 8, with the shocks most
severe at Janesville and on the Susan River 12 miles from Susanville (Sac-

ramento Daily Record Union, 12 Feb. 1885).

31 March 1885 M 5.6 - Chimneys were thrown down (7 MM) at Mulberry, San

Benito County. This quake was probably centered in the Central Coast

Ranges to the southeast of Salinas.

2 April 1885 M 5.6 - Crockery was rattled, and people ran out at Merced,

Salinas, and Santa Cruz. This quake was probably centered in the sparsely

populated region of the Central Coast Ranges to the southeast of Salinas.

12 April 1885 M 6.2 - This earthquake was distinctly felt in the Sacramento

and San Joaquin Valleys and in the Sierra Nevada foothills as well as in
the Central Coast Ranges, south of San Jose. The distribution of felt ef-
fects indicates an epicenter on the cast side of the Coast Ranges. At Las
Tablas, a chimney was knocked down at the Chesney rancho and at I. Siums'
house (7 MM). There is a Las Tablas Creek about forty-five kilometers
north of San Luis Obispo. If this is the Las Tablas of the report, the
highest intensity known for this event is approximately one hundred kilo-
meters southwest of the estimated epicenter. Only Hanford, Tulare County

reports a later earthquake which could be an aftershock.
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1 August 1885 - Walls were cracked in several buildings at Cloverdale,

Sonoma County. No other community reported this earthquake.

3 June 1887 M 6.3 - Bricks were thrown down and houses shifted on their

foundations (8 MM) at Genoa, Nevada. At Carson City, chimneys were re-
ported in bad condition. Brick and stone walls were cracked (7 MM).

Near Cradlebaugh's Bridge, Nevada, large fissures openecd and spouted water
and sand. At Deadman's Ranch, near the toll house on Ophir grade, the
ground was reported to have been raised thrce feet above the old level.
The water level at Shaw's Hot Springs near Carson City fell several inches
a few weeks before the earthquake, and dried up completely after the

shock.

3 December 1887 M 5.3 - Chimneys were knocked down and a cook stove was

overturned (7 MM) at Halfway House, Mendocino County, on the road from

Mendocino to Ukiah. Clocks were stopped at Ukiah (5 MM).

16 December 1887 - This earthquake was only reported felt at Mendocino

and Point Arena light_house. Possibly this is an aftershock of the

3 Dec.earthquake.

18 February 1888 M 4.5 - People were awakened at Mendocino and Ukiah.

The epicenter was probably located in the Coast Ranges between those two

communities near that of 3 Dec, 1887.

29 February 1888 M 4.9 - A wire service repoft in The Morning Call (San
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Francisco), 1 March 1888, p. 8, rcports that the walls of several buildings

at Petaluma were cracked. The Petaluma Courier, 29 Feb, 1888, p. 3, describes

the earthquake as sharp, but does not mention any cracked walls.

14 April 1888 M 4.8 - Some plaster fell and the school bell rang (6 MM) at

Alturas, Modoc County. It was felt by.a few at Adin (2 MM) and not felt by
a few (4 MM) at Cedarville. A light earthquake was reported at Carson City,
Nevada on the same date and time (Holden, 1898). Holden might have referred
to a record on the seismograph if it were operating in Carson City. At

Cedarville, a slight tremor was felt ten minutes carlier.

29 April 1888 M 5.8 - Chimneys were knocked down in Cromberg (7 MM) at the

north end of Mohawk Valley. Rock_slides were reported north of Downieville
on the Noxth Fork of the Yuba River and in Rattlesnake Canyon. S8ix miles
east of Downieville twenty-four distinct shocks were felt during the night
and in Rattlesnake Canyon, it is reported that the earth vibrated contin-

uously during the night.

17 September 1888 M 4.5 - This earthquake was reported from San Francisco

to Corral de Tierra, south of Salinas. No damage was reported nor were

any aftershocks reported.

18 November 1888 M 4.2 - This East Bay earthquake was felt from Napa to

San Lorenzo. Chimneys were knocked down (7 MM) at Oakland and East Oakland.
These towns lie at the southern extent of the felt area. Holden reports
that the earthquake was not felt in the South Bay communities of San Leandro,

Hayward, and Niles.
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7 February 1889 M 5.1 - Rock slides were reported on the cast side of

Mt. San Bernardino (6+ MM). In San Jacinto, panic ensued at the Baptist
concert and some were injured as a result of jumping through windows.
The absence of reported aftershocks suggests that the epicenter lies

east of the reporting communities.

15 April 1889 M 5.0 - Plaster was cracked in several houses in Santa

Cruz (5-6 MM). The earthquake was felt from Salinas, Monterey County to
Martinez, Contra Costa County. Two possible foreshocks were felt in

Watsonville two days earlier.

19 May 1889 M 6.1 - Chimneys were knocked down and a house was toppled

over (8 MM) at Collinsville. At Antioch, many chimneys were demolished

and two small fissures appeared on Main Street (San Francisco Chronicle,

20 May 1868, p. 8).

20 June 1889 M 5.5 - Chimneys were thrown down at Susanville and Willow

Creek. Numerous aftershocks were reported from Susanville. Persons in
the hills south of Eagle Lake, two days after the earthquake, reported
that they '"heard loud rumblings to the west, accompanied by detonations

like the firing of very heavy artillery, while the earth seemed to keep

up an almost uninterrupted trembling motion." (The Morning Call, 26 June

1889, p. 4).

31 July 1889 M 5.4 - This quake knocked down chimneys at Oakland and San

Leandro (7 MM). It was felt fromlHealdsburg on the north to Modesto on
the east, and to Salinas on the south. Aftershocks were reported felt at

San Francisco, Oakland, and San Leandro.
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28 August 1889 M 5.2 - Holden (1898, p. 143) quotes a dispatch to the

San Francisco papers that windows were cracked and broken at Pomona.

Neither of the Pomona papers confirms this report. Several towns between

Los Angeles and Ontario report minor damage, such as bottles being knocked
from drug store shelves and the fall of plaster (6 MM). The only aftershocks

reported were from Pomona, where several were reported in the night.

30 September 1889 M 5.7 - Rocks rolled down onto Rock Creek grade, between

Round Valley and Long Valley, Inyo County (6 MM or greater). This quake was
reported to Bakersfield on the south and Sacramento on the north. Fifteen

shocks were reported at Round Valley.

9 February 1890 M 6.0 - This quake was felt in Los Angeles, San Diego, and

Yuma, Arizona. The lack of reports of damage indicates that the epicenter
was probably in the sparsely populated region between Los Angeles and Yuma.
A possible foreshock on the 6th was reported felt from San Bernardino to

San Diego.

24 April 1890 M 5.8 - Extensive damage was done to chimneys and some damage

was reported in brick and frame buildings from San Juan Bautista, San
Benito County, to Green Valley, Santa Cruz County (8 MM). At Corralitos,
most chimneys were thrown down and buildings were '"twisted half around"

(9 MM). Probable fault rupture occurred along the San Andreas fault where

it crosses the Pajaro River.
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26 July 1890 M 5.9 - Chimneys were knocked down at Grizzly Bluff near Fern-

dale and at the Walker place ncar Petrolia (7 MM). At the Walker place, a
spring stopped flowing three days before the earthquake. After the shock,
murky water flowed from the spring at a larger rate of flow than before.

An aftershock was reported at about 16:00 GMT at Ferndale, Rohnerville and
Hydesville. Certain versions of the wire service accounts of the earthquake
at Eureka, Petaluma, and Sisson substitute Suisun, Solano County, for Sisson,
Siskiyou County. This is apparently an error due to the similarity of the

names of these two towns.

23 August 1890 - The Homer Mining Index of Lundy, Mono County reportedly

contains an exaggerated account of an earthquake at Mono Lake (Townley and

Allen, 1939). No copies of the Homer Mining Index for late summer 1890

have been located. None of the newspapers in the surrounding communities
of Bishop, Inyo County; Hawthorne, Nevada; Bridgeport, Mono County; or
Mariposa, Mariposa County report an earthquake in August. If there was an

earthquake at Mono Lake at this time, it was a small local event.

2 January 1891 M 5.3 - Plaster was knocked down at Mt. Hamilton and Santa

Cruz (6 MM). Windows were broken in San Jose (6 MM). No aftershocks were

reported.

12 October 1891 M 5.6 - Several brick buildings were cracked and thrown

out of plumb at Napa (8 MM). Eight or ten aftershocks were reported at

Sonoma, and at Napa twelve aftershocks were reported.
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24 February 1892 M 6.9 - Centered in the California-Mexico border region

this earthquake was felt from San Carlos, Baja California (5 MM) to Visalia,
Tulare County, a distance of 850 km. In San Diego County, rock slides were
rcpqrted in the mountains between Campo and Carrizo, at Dulzura, and at
Jewel Valley. At the old Carrizo station, all the adobe buildings were
destroyed (8-9 MM). In San Diego, plaster was broken and chimneys were
damaged (7 MM). Fissures were reported in the ground at McCain Valley and
at Jewel Valley (McCain, 1955). These two valleys form a linear trend ap-
proximately parallel to the Elsinore fault zone. Between 7:20 GMT and

1:45 GMT, 25 Feb.1892, 163 aftershocks were felt at “ampo (San Diego Union,

25 Feb, 1892, p. 5). Aftershocks continued to be felt there every few days

into April (San Francisco Chronicle, 27 Apr. 1892, p.3).

19 April 1892 M 6.8 - This was one of the largest earthquakes to occur in

the San Francisco Bay area since 1840; only the 1906 San Francisco earth-
quake was significantly larger. Extensive damage (8 MM) occurred at Dixon
and Vacaville, Solano County and Winters, Yolo County. The highest inten;
sity (9 MM) was assigned to Allendale, between Vacaville and Winters. A
number of buildings in the vicinity of Allendale collapsed, were shifted
off their- foundations, or were wrenched apart. Also, fissures extending

about a mile were opened in the ground near Allendale (The Dixon Tribune,

29 Apr. 1892, .p. 2).

2] April 1892 M 6.5 - Considerable damage was done to weakened structures

in those communities damaged by the April 19th event. This was the largest

aftershock of that event.
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30 April 1892 M 5.0 - This was an aftershock of the April 19th earthquake.

The highest assigned intensity (6 MM) was at Davisville (Davis), Yolo County
where a few loose bricks fell. These three Vacaville-Winters earthquakes
are discussed by Diana C. Dale (1977). Additional informaticn was ecvaluated

in arriving at the parameters presented here.

28 May 1892 M 6.0 - Dishes were thrown down in San Bernardino (5-6 MM).

People were awakened in Los Angeles, Oceanside, and Yuma, Arizona. No
reports have been found from the Salton Sea-Imperial Valley area, where the

epicenter was most likely located.

14 June 1892 M 5.6 - In Pasadena, the firebell rang (6 MM). Dishes werc

thrown down (5-6 MM) in Cucamonga, San Bernardino County. The earthquake
was felt throughout the Los Angeles Basin and as far south as San Diego.

No aftershocks were reported.

13 November 1892 M 6.0 - A chimney was displaced (7 MM) at Hollister,

Aftershocks were reported at Monterey, Salinas, and Green Valley.

4 April 1893 M 5.6 - An old, strong adobe house was completely shaken down

(8 MM) at the Newhall Ranch, northwest of Newhall. Almost daily aftershocks

were reported at Tapo Ranch in the Simi Hills (The Ojai, 17 April 1893).

19 May 1893 M 5.8 - Very little damage was reported for this earthquake.

Some goods were thrown from shelves in store in Ventura (5-6 MM) and a wall
was cracked at Santa Barbara (5-6MM). It was felt from Santa Maria (3 MM)

to San Bernardino (4 MM).
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30 June 1893 M 4.5 - Objects were knocked from shelves in Vallejo, Solano

County, and San Rafael, Marin County (5-6 MM). The earthquake was felt

only in the Bay Area and north to Santa Rosa.

9 August 1893 M 5.0 - In Santa Rosa, chimneys were shaken down, and

plaster fell. The earthquake was felt north to Middletown, Lake County,

south to Alameda, and east to Sacramento.

30 July 1894 M 6.1 - This quake produced minor damage from the Los Angeles

basin to Mojave. The absence of reported aftershocks suggests that the epi-

center was not in the Los Angeles basin, but probably in the Mojave Desert.

30 September 1894 M 5.5 - Chimneys were knocked down (7 MM) in southern

Humboldt County. This quake was felt strongly at sea 35 miles southwest
of Shelter Cove. The shock was felt along the coast from Crescent City,
Del Norte County to Mendocino, Mendocino County and inland to Sisson

(Mt. Shasta City), Siskiyou County, and Redding, Shasta County.

23 October 1894 M 6.1 - Centered in eastern San Diego County, this earth-

quake damaged plaster in San Diego (6 MM) and caused the mission bells to
ring in San Juan Capistrano, Orange County (6 MM). At San Jacinto, there
was considerable alarm. Aftershocks were felt during the nighé and fol-
lowing morning at Barrett Dam, San Diego County. In the mountains above
Buckman's Springs, a dust cloud was seen to travel rapidly along the summit

and boulders were heard rolling down the canyons.
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17 August 1896 M 6.4 - At Independence, nerumbled adobes slid to the ground"
(8 MM). This quake was probably centered along or ncar the castern front

of the Sierra Nevada.

20 June 1897 M 6.3 - Considerable damage was done to brick buildings in the

area of Gilroy and San Felipe (8 MM). The earthquake was felt from Colusa
on the north to San Luis Obispo on the south and as far east as Visalia. A
fissure was reported near Soap Lake House on the Pacheco Pass Road. On
Frank Silva's ranch near San Felipe, a fissure ninety feet long was reported.
The Calaveras fault crosses the Pacheco Pass Road 5 kilometers northwest

of San Felipe. The reported fissures could be the result of rupture on

the Calaveras fault.

31 March 1898 M 6.5 - Several buildings partially or totally collapsed at

Mare Island Naval Yard and at Tubbs Island. Houses were knocked from their
foundations at Schellville, on the Greenwood Estate, and along Petaluma
Creek, Sonoma County. Extensive ground cracks were reported at Mare Island’

Naval Yard, Schellville, and Greenwood Estate.

15 April 1898 M 6.7 - This is one of the larger earthquakes to affect the

northern Coast Ranges in the late nineteenth century. In Mendocino County
_two houses collapsed at Greenwood and a house toppled over at Noyo (9 MM).
Chimneys were knocked down in Mendocino County at Little River, Mendocino

(8 MM)’Fort Bragg, Pine Grove, and Ukiah. Landslides and fallen trees blocked
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the roads leading inland from Mendocino. The shock was reported felt from
Crescent City (5 MM) to San Francisco (5 MM). A foreshock was reported

at Mendocino at 6:45 GMT and numerous aftershocks were felt there.

16 April 1899 M 6.4 - Felt from Crescent City, Del Norte County to Albian,

Mendocino County, the epicenter of this earthquake was probably located off
the coast of Humboldt County. A possible aftershock was reported at Crescent

City, Ferndale and Arcata at about 13:00 GMT on April 18th.

30 April 1889 M 5.6 - Chimneys were shaken down in Watsonville and Green

Valley, Santa Cruz County (7 MM). In Hollister, San Benito County some
plaster was knocked down and in Salinas, Monterey County some crockery and window

panes were broken (6 MM).

2 June 1899 - In San Francisco chimneys were toppled and several cornices
fell in part (7 MM). Chimneys in Oakland were also reporfed knocked down
(7 MM). The earthquake was felt as far as Sacramento (4 MM), Modesto (2 MM)

and Santa Cruz. No aftershocks were reported.

6 July 1899 M 5.5 - On this date about noon an earthquake was felt from

Petaluma to Sap Luis Obispo. In Watsonville, Santa Cruz County, several

chimneys were thrown down (7 MM). A few windows and lamp chimnéys were broken

in Salinas (6 MM). At Pleasanton, Alameda County, eighty-five kilometers north

of Watsonville, brick buildings were cracked and some wooden structures were more
or less twisted (8 MM). This is an anomalous situation in that no high intensities

were reported between Watsonville and Pleasanton. Townley and Allen (1939)
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suggest that there were two earthquakes, one centered near Watsonville and

the other near Pleasanton. However, if this is the case either they occurred
within a few seconds of each other or the Pleasanton event was small and
reported only locally. Two shocks were felt at San Francisco twelve seconds
apart and two shocks were felt at Pacific Grove, Monterey County 2 seconds

apart, but these could be P and S wave arrivals from an earthquake centered near

Watsonville.

22 July 1899 (0:46 GMT) M 5.6 - This is a large foreshock to the carthquake

at 20:32 GMT. Tops of chimneys were knocked off (7 MM) at Squirrel Inn,
San Bernardino County. Landslides were reported in the vicinity of Cajon
Pass.

”

22 July 1899 (20:32 GMT) M 6.5 - An old adobe house was knocked down (8 MM)

in Lytle Creek Canyon to the north of San Bernardino. Extensive landslides
occurred in the mountains north of Cucamonga and San Bermardino; also,
in this area the streams greatly increased flow. Aftershocks were felt in |

the San Bernardino area.

13 October 1899 M<4 - This small earthquake damaged chimneys, plaster and

bottles in Santa Rosa (7 MM). It was felt only as far south as Petaluma

about twenty-three kilometers from Santa Rosa.

25 December 1899 M 6.7 - Considerable damage was done to the communities of

San Jacinto and Hemet in Riverside County. Brick buildings partly collapsed
and wood frame buildings were shifted off their foundations. At J.D. Osborne's
place near Hemet a fissure one hundred and fifty feet long extended under the
house. The wood fra@e house was badly wrenched and twisted. This fissure

could have been surface rupture on the San Jacinto fault zone.
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APPENDIX B-DATA SOURCES OTHER THAN NEWSPAPERS

1769 .July 28

Bancroft, H.H. (1888) The History of California, v. 1, p. 146.

Costanso' diary, in Publications of the Academy of Pacific Coast History,
Vinpeieas Dot L =177

Crespi, Fray Juan, Diary of the Portola Expedition.

Gaspar de Portola's diary of the 1769-1770 expedition, in Publications of
the Academy of Pacific Coast History, v. 1, P 590.

1775 December 26

Bancroft, H.H. (1888) The History of California, v. 1, p. 559.

de Lusuen, Fray Fermin Francisco, 26 October 1800, letter to Fray Josc¢ Gasol,
Santa Barbara Mission archives.

Font, Fray Pedro,Diary of Anza's second expedition, 29 September 1775-23 June
1776, Bancroft Document M-M 1724.

1800 October 11

Sal, Hermenegildo, 31 October 1800, letter to Gov. Arrillaga; Bancroft Library,
California Archives, Mission and Colonization, v. I, p. 40-2. Translation in
Hutching's California Magazine, v. 5, no. 7, January 1861, p. 310-311.

1800 November 22

Bancroft, H.H. (1888) The History of California, v. 1, p. 654.

California Archives, Provincial State Papers, v. XXI, p. 54, Bancroft Library.

1800 Santa Barbara

Engelhardt, Fray Zephrin (1923) Santa Barbara Mission, p. 73
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1803 May 25

Bancroft, H.H. (1888) The History of California, v. 2, p. 106.

California Archives, Provincial Records, V. XII, p. 21, Bancroft Library.

1806 March 25

Bancroft, H.H. (1888) The History of California, v. 2, p. 118.

California Archives, Provincial State Papers, v. XIX, p. 126, Bancroft
Library.

1808 June 21—J2}y 17

Arguello, Luis, July 17, 1808; letter to Gov. Arrillaga, California Archives,
Provincial State Papers, v. XIX, p. 235-236, Bancroft Library.

Bancroft, H.H. (1888) The History of California, v. 2, p. 129,

1812 December 8, 21

Engelhardt, Fray Zephrin (1897) The Franciscans in California,

Geiger, Fray Maynard (1965} Mission Santa Barbara 1782-1965.

Geiger, Fray M. (1974) Translation of Fray Jose Sefi“n's Biennial Report from
fission San Buenaventura 1811-1812.

Marcos, Fray Fernando and Fray Jose Sanches, 31 December 1812, Annual Report
from Mission San Diego for 1812.

Payeras, Fray Mariano, and Ripoll, Fray Antonio, 31 December 1812, Report of
Purisima Mission for 1812, Santa Barbara Mission Archi_ves Document CMD 941.

Ripoll, Fray Antonio and Fray Mariano Payeras, 17 Mar.1813, letter to José
Joaquin de Arrillaga; Santa Barbara Mission Archives, Document CMD 947.

Seﬁén, Fray José, OFM, and Fray Marces Antonio Victoria, (1813), Baptismal
Entries; Santa Barbara Mission Archives, Document CMD 943a,

Seﬁgn, Fray José, Feb. 1813, letter to Bishop of Sonora; Santa Barbara
Mission Archieves, Document CMD 944,

Senian, Fray José, 16 March 1813, letter to Don José Joaquin de Arrillaga
Governor of Alta California, Santa Barbara Mission Archives Document CMD 946.
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181%ﬂ§§nrn Glara

Hall, F. (1871) History of San Jose and Surroundings, p. 423, 439-40,

1822 Santa Clara

Hall, ¥ {1871} HLEFQEXUOf San Jose and Surroundings, p. 423, 439-40,

]

Bancroft, H.H. (1888) History of Califorpia, v. 19, p. 601-2.

1827 September 23

Duhaut-Cilly, Bernard, (1834) Voyage Autour du Monde, p. 132-133.

1830 San Luis Obispo

Engelhardt, Z. (1933) Mission San Luis Obispo, p. 121.

1836 June 10, 1838 June

Louderback, G.D., (1947) Central California earthquakes of the 1830's,
Bull., Seis®, .Soc. America, V. 37, . pupds7de

1841 July 3

De Mofras, M. DuFlot (1844) Exploration du Territeire de L'Oregon, Des
Californies, p. 56-57.

Simpson, Sir George (1847) Journey Round the World, During the Years 1841
and 1842, v. 1, p. 344.

1852 November 29
1852 November 9

Balderman, Morris A., Carl A, Johnson, Darryl G. Miller, and Donna L. Schmidt
(1978) The 1852 Fort Yuma Earthquake, Bull. Seis . Soc. Am., v, 68, p. 699-709.

Fugro, Inc. (1976) Report of 1852 Fort Yuma Earthquake in Early Site Review,
Sundesert Nuclear Plant, San Diego Gas and Electric Co., Amendment 12,

Appendix 2, 5p.
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1855 July 11

Annals of Los Angeles, Calif. Hist. Soc. Quarterly, v. 13, p. 339.

Hayes, B., Emigrant Notes, Bancroft Library C<E 62, v, 1, p. 105,

Soulé , Frank, The Annals of San Francisco and Conpjgggrion, 7o i

1856 September 21

Hayes, B., Emigrant Neotes, v. 1, p. 164, Bancroft Library, Berkeley, C-E 62.
U.S5. Weather Bureau Records, Sept. 1856, Meteorological Observations kept at

San Diego Barracks, U.S. National Archieves, Record CGroup 27, Climatological
Records of the Weather Burecau, Microfilm T907, roll 54.

lﬁﬁz_gnnuary 9

Sieh, Kerry E. (1978), Slip Along the San Andreas Fault Associated with the
Great 1857 Earthquake, Bull. Seis . Soc. Am., v. 68, p. 1421-1448.

Agnew, Duncan C. and Kerry E. Sieh (1978) A Documentary Study of the Felt
Effects of the Great California Earthquake of 1857, Bull. Seis. Soc. Am.,
V68N pe e 1R

1857 September 3

DelLong, Charles E., Diary, California State Library Sacramento QCB D36.

1858 November Zg_

The Journals of Alfred Doten, 1849-1903, Edited by Walter Van Tilburg Clark;
V. 15 Dp. 455-456.

Colonel Samuel Young's Journal in Nevada Historical Scciety Quarterly,
V. 25 Pp. 36 (April-June 1959).

1859 Octobcr_§

Letter from W.H. Knight to his brother, San Francisco, Oct. 1859, Bancroft
Library.
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1862 May 27

Pegg, Mark and Agnew, Duncan Carr, (1979) The 1862 Earthquake in San Diego,
in Earthquakes and other Periis, GSA Field Trip Guidebook, p. 139-141,

1864 March 5
Trask, Jopn B., (1864a), Earthquakes in California During the Year 1863,
Proc. Calif. Acad,. Scicngg, San Francisco, 1lst series, v. 3, p. 127-128

1868 October 21

Lawson, Andrew C. (1908), The California Earthquake of April 18, 1906,
Carnegie Institute, Washington, D.C.

1872 March 26

Doten, Alfred, (unpublished), Journal Books, originals at Nevada State
Historical Society, Reno. r

1872 April 3

Tolman, C.F., (1931), Geology of Upper San Franciscoc Bay Region, Addendix D
in Economic Aspects of a Salt Water Barrier, Div. Water Resources, Bulletin,
Now 28, 5

1887 June 3

Doten, Alfred, (unpublished), Journal Books, originals at Nevada State
Historical Society, Reno.

1890 February 9

Parsons, Theron (unpublished) Extracts from his Diaries (1868-1892), San Diego
Hist. Soc., Originals at Huntington Library.
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1892 February 24

Beal, Carl H. (1915) The Earthquake in the Imperial Valley, California,
June 22771015, Bndl Geils, Soc. Am., v. 3, p. 130-149,

McCain, Ella (1955) Memories of the Early Settlements Dulzura, Potrero,
and Campo, mimeographed original at the San Diego Hist. Soc.

1892 April 19, 21, and 30

Cantelow, L.A. (unpublished) Letter to his Parents, dated 18(19) Apr 1892.
Cantelow, C.W. (unpublished) Lett®r to his Parents, dated 19 Apr 1892.
Dale, Diana C. (1977) California Earthquake of April 19-20, 1892, in Short

Contributions to €alifornia Geology, California Division of Mines and Geol.
Special Report 129, p. 9-21.

1899 December 25

Claypole, E.W. (1900) the Earthquake at San Jacinto, December 25, 1899; The
American Geologist, v. 25, p. 106-108.

General. These references are not assigned to a specific earthquake, as they
were used for several earthquakes,

Holden, Edward S. (1898) A Catalog of Earthquakes on the Pacific Coast 1769.-to
1897, Smithsonian Misc. Collections, No. 1087.

McAdie, Alexander G. (1907) A Catalog of Earthquakes on the Pacific Coast 1897
to 1906, Smithsonian Misc. Collections, No. 1721.

Townley, M.D. and M.W. Allen (1939) Descriptive Catalog of Earthquakes of the
Pacific Coast of the United States, 1769 to 1928, Bull. Seis . Soc. Am., v. 29,
p. 1-297.

Trask, John B. (1864b) Earthquakes in California from 1800 to 1864, Proc. Calif.
~Acad. Bci. 1st seriss, v, 3, p. 130-151.

Trask, John B. (1856) Earthquakes in California from 1812 tc 1855, The Golden
Era (San Franeisco), p. .
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APPENDIX C

BIBLIOGRAPHY OF NEWSPAPERS EXAMINED

Over 11,000 newspaper issues from 1846 to 1899 have been examined
for reported effects of historical earthquakes and are identified in
this bibliography. About one quarter of the issues searched have pro-
vided earthquake reports. The bibliography consists of 388 pages and,
consequently, is printed on microfiche (computer genervated, 48X reduc-
tion). The bibliography is arranged chronologically by earthquake
and includes the date, time, and location of the event followed by a
list of newspaper issues examined for that event. All of the newspapers
are arranged by county and counties are listed in alphabetical ordcr.
Under each county heading are the newspaper titles (which include the
town where the newspaper was printed) followed by a chronological list

of each issue examined and a code describing the contents of the issue.

The letter code translates as follows:

A - (Previous event) The issue contains a report of the earth-

quake in the same general area as the earthquake of interest,

but occurring earlier;

B - (Present event) The issue contains a report of the earth-

quake of interest;

C - (Subsequent event) The issue contains a report of an earth-

quake in the same general area of the earthquake of interest,

but occurring later;
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D - (Other event) The issue contains a report of an earthqueke
occurring in a different area than that of the earthquake

of interest.

A particular newspaper issue may contain any combination of these
codes. The absence of a letter code (a blank following the issue date)
indicates that the issue does not contain a report of any earthquake in

California or adjoining areas.

The terms "previous', '"present', and 'subsequent" events are used
in order to avoid the problems of defining the terms ''foreshock", '"main-
shock!", and "aftershock'. This scheme still identifies reports on

possible foreshocks and aftershocks of the event of interest.

Earthquakes listed in Table 3 that are closely related in time and
place of occurrence do not each have separate newspaper listings in the
bibliography, because the same newspaper issues were searched. Only the
presumed mainshock is identifed in the bibliography; reports of previous
and subsequent related earthquakes are indicated by A and C, respectively,
in the list of newspapers searched under the mainshock. Earthquakes
that occurred before 1846, when the first California newspaper was avail-
able, are not included in this bibliography and their data sources are
given in Appendix B. The 1852 Fort Yuma event and the 1857 Fort Tejon
event were researched in detail by other investigators (listed in Appen-

dix B) and are not included in this bibliography.
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APPENDIX p

SUMMARIES OF REPORTED EFFECTS AND ASSIGNED INTENSITIES

The following are summaries of the reported earthquake effects used
to assign intensities, generate isoseismal maps, and derive estimates of
epicenter location and local magnitude for the pre-1900 California earth-
quakes studied. This appendix consists of 495 pages, and consequently,

is presented on microfiche (manual photography, 20 X reduction).

The appendix is arranged chronologically by earthquake. Each head-
ing includes the date, time, and location of the earthquake. Each local-
ity for which the effects of the earthquake were reported is listed fol-
lowed by the assigned Modified Mercalli intensity. The localities are
arranged alphabetically by county. Localities outside California appear
last, and are listed alphabetically by state. The reported effects that
were used to assign a value of intensity at the locality are summarized
and the-source of the report is identified. The summaries are not always
quotations, but are abstractions containing the information believed to
be most diagnostic in evaluating the intensity at a particular locality.
In some cases, more than one report was used to assign the intensity and

a summary of each is given.

Where there was insufficient information to assign an intensity, a

letter code indicating the word describing the earthquake effect was used:

L - Light or slight

H - Heavy or strong

S - Severe or violent

F - Felt, or other description that does not

fall into one-of the above groups.
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In cases where it was not clear which of two intensities to assign
to a location both intensities were used. For instance (5-6 MM) was used for
"items fell from shelves "when it could not be determined whether this was
an isolated incident (5 MM) or more widespread (6 hﬂﬂi The notation (5-6 MM)
is a statement of uncertainty and should be interpreted as meaning (5 MM} or

(6 MM}, not as meaning between (5 MM) and (6 MM).

s
te
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hree categories of the earthquakes studied are not included in t
appendix: (1) those ecarthquakes occurring before 1850, for which the fow
available reports are included in Earthquake Descriptions (Appendix A);

(2) three earthquakes that have been studied by other investigators for which
we used available published reports (29 November 1852, 9 January 1857, and
27 May 1862); and (3) the events having no parameters becausec nce reponts were
avaijable (flagged with footnote 4 in table 3). Each of the earthquakes is

dizcussed in Appendix A.
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