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A FAULT NAP OF CALIFORNIA
By Beiley Willls

Another tltle, and perhaps a more obvious one, would be an
“Earthquake lap of California." The map ie 3designed to show the
lines on which earthquakes may occur and which, therefore should
be avoided by structures licbtle to dramage by earthaquakes. Bubt since
tectonic earthquakes occur only on faults, a map of the faultg which
traverse the mountalne of the state includes those on which there may
be earthquakes. We are more nearly sure of includin~ the eacrthquake
lines, if we map feults than if we map only known earthquakes, because
no one knowg on wnat fault the next aslin may come. Posslbly some day
we shzll be able to Xeep a record of the elaatlic vibrations of the
eartht!s crust along danger linees and thereby forecast a shock as we
now do the comling storm, but that ability, if 1t come at 2ll, must awalt
patient investlgetions to be extended over years. Earthquakes are still
strange phenonena, for we have besen toc much afraild of them to become
intimate with their causes. We do know, however, thalt they originate
on faults and this ig a nap of the faults which traverse the rocky
foundations of dalifornla and may be the origin of earthquake shocks.

A fault is a breck in the rocks, The faults shown on this map
are breakeg whlich are usually many miles long; some of them are
gseveral hundred ailes long; they are thus features which resémble
those of mountains in magnitude and, in fact, faults usually define the
mountsin ranges of California., We do not know how deep into the earth
faults extend, but thelr depth is prohably commonsurate with their
length. The smaller branches may not go deeper then a mile or two,
but the depth of tiie greater ones is »nrobably tens of miles. The
lines on the map thus represent surfaces of fracture of the earth's
crust. They outline large blccks which are mountains or even mountain
ranges. They penetrate the rocks to depths where they are firmer and
much more highly slastic than they are at the surface.

An earthquake is an elastlc shock, which ériginates in a slip on
a fault, where the rocks have been held by friction, under increasing
strain, until they yleld. B8lipning suddenly, like an elastic spring,
they send vibrations through the globe.

Such are the earthquakes of California and of many other regions
where there are no active volcanoes. Voloanlic activity also gives
rise to shocks and it is not impossible that one kind of sarthquake
may pull the trigger for the other, where elastic strain and volcanio
conditions exist simultaneously. In California, however, we have only
the elastlc, so-called tectonic, earthquake.



The intimate connection existing between faults and earth-
quakes was clearly established by the researches carried out by the
geologlate who irvestigated t.e shock of 4pril, 1906, thot set fire
to San Francisco; especially by the studies of Lavson, Branner, Gilbert,
and Reid. The line of the fazult weg tresced for one hundred and fifty
miles by them ond thelr assistants. The nature of the displacement and
ite amount were determined and the explsnation of the shoek, as having
been due to elastic strain and rebound, was placed beyond doubt.

These wno may wish to know what the evidence and the deductlons
were should consult the report of the State Barthauake Comnlssion,
published by the Camegile Institution of Vashington. That repcrt con-
tains a uap of the principel earthquake faultes of Callfornia, but on
s snmall scale and not complete encugh to be of practical use.

Dr. Branner was particularly impressed with the duty which the
conditions in California place upon ;jeologlsts to lnvestigate earthe
quakes and inform the neople of the Commonwealth with a view to dim-
inighing the inevitable risks atiending them. He, together with
many of his colleagues, regarded those risks as greatly exag erated
by the failurs to take reagonaible precautions in bullding, as well as
in locating structures, and he - looked upon the location of actlve faults
as the most imnediate menng of promoting security. The Fault Map which
accompanies this text mey be regarded as insplired by him, for he be-
queathed the obligation to his successor in geology at Stanford.

4 combination of circumatances nade the reallzation of Dr.
Branner's purpose poseible. The base map of the Btate had been pre-
pared by the U.S.Geological Survey, exzpecially to enable tlic Divislon
of Irrigation under Professor Franli Adansg of the University of Calif-
ornla, %o present to the people of the State the facts regarding
irrigation, &:d Profegsor Adams arranged Tor the use of the map as a
base for the Fault lap.

T™e Carnegle Instiltution or vashingtou, through its Advisory
Comnittee on Seismology, encouraged the work and Mr. H. 0. Wood,
Research Agsoclate in Seismeclogy, compiled the map of the faults for
the southern part of tae State.

A number of public spirited businessmen of San Francisco,
appreclating the »ractical nature of the work, subscribed the funds
necegsary %to execute gurveye where the [ault lines had not been
tracei. Thils work was done under the ausplces of the Selsmologlcal
Soclety of America, so far as was possible within the time and with
tiie means avallable.

Thus the Fault Yap 1s a product of cooperation of several
agencles. The writer, however, as Presideat of the Selsmologlcal
Soclety, 1s responsidble for the form in whlch the map appears and



for presenting to the public a draft which ls less complete than
would be desirsble. It ie a statement of progress in the execution
of wurvevg, which should be continued and perfected for the bene-
£it of the people of the Commonwealth.

With thisg much of explanation of the purpose and origin of
the Fault Map we may proceed to degeribs its features more in detall.

By reference to the legend it will be seen that two classes
of Zaults are distingulehed: active and dead. These terms are
used very much in the sensse in which wse speak of active volesnoes
or dcad vclesnoes. An sctive fault is one on which a slip is
likely to occur. A dead fault ls-one on which no mevenent may he
expacted. Both kinds are found and, obviously, it is desirable
to distingulsh between them.

The distinction between active and dead fauits appeared to
be obvious when the execution of the map was undertaken, but unfor-
tunately it proved to be capanle of two different interpretations.
these becaue incorporased in the map and could not be altered after
it had been drawn., There is therefore an incousistency bhetween the
northern and southern gsctions, which sppears in the uge of ‘he
terus active and dead.

r. Wood CGesignated as active all faulte on wnlch t.ere
has been a movenent within historic time, and also all faults
upon which physiographic evidence of recent surface dislocation -
¥trace" phenomena - could be obtained.

Mr. Willis connected the faults with the growth of the
mountains. It is the general opinion of geologists that the moun-
taine of Califcrnia, including both the Sierra Nevada and the
Coast Ranges, are still belng pushed up and that earthquckes are
direct evidence of that activity in mountain growth. The growth
of a mountazin takes very many centuries. The mechanical effects,
wnich are manifested, in part, by faulting, are very complex and
are not wilthin reach of analysis by human investigation. Ve
canriot know the conditions of pressure and friction which hold
the masges steady or cause them to slip. Hence any fault that ls
related to a growing mountaln is reasonably subject to the sus-
plclon of being an active fault in the sense that a slip nay
occur. The northern half of the map, north of 8an Luis Obispo,
1g drawvn on this basis,

Active faults, according to the historic point of view,
include the great San Andreas rift, the Elsinore «nd San Yacinto
rifts, and others connected with less well kncwn, but recorded
earthquakes. Aocording to the geologlec interpretation not only
these, but also the faults which surround Mt. Tamalpals, tra-
verse the Santa Clara Valley, the Santa Lucia Range, the Santa



¥nez Valley, and those that extend thence southeastward, passing
northeast to Los Angeles, are potentially active.

For the information of those wio may care to know more
in detail of the method of securing data with which to compille
the map some further explanation is offered. Lr. Vood gathered
information for all parts of the State south of San Francisco
from geologists, minling Engineers, oil companies, and other
avallable sourees. The Tactsy by which any fault was located
were commonly, displacenents more or less directly observed
in the strata, traced by geologic surveys or noted in nmining
or drilling. It was impossible to distinguish an active fault
from a dead one, excevt by personal observation in the fleld and
that recourse, unfortunately, was not opsn to the compiler in a
majority of cases. He therefore cloassed as active only those
rifts on which earthquakes had been recorded or upon which physio-
graphical evidence of recent dislocation could be obtained. Hany
of these Mr. Wood traced personallyy especlzlly in the region
round gbout Los Angelesg.

Ir. Wood's data were far mors complete for the southern
part of the State, south of San Luls Oblspo, than north of that
district. Mr. Willie undertook tb supplement the compilation
by making a geologlc reconnoissance between San luis Obispo and
Banta Rosa, and the work wae carried cut by himself and kr. Robin
Willls. The method used was based on cobservation of the mountailn
forms. Throughout the (Coast Ranges it is usually possible to
recognize a topographic surface, an ©ld landscape, which 1s older
than the present mountalns and which hag teen warped or faultad
during their elevation. The old surface was a hilly lowland,
not a plain, but its features are distinct from thowe of the
lardscape that is now belny sculptured. Tg i1dentify it%, vhether
on the suzmlt of a range or on the slope from ridge Lo valley,
or where 1t passes under the modera valley-fill, one needs to
conglder the actual work of the winds, rains, and streans and
to recognize the remnants of the older lowland, so far as 1% has
not yet been attacked.

. Thus the orcharde which adorn the summit of the Sants
Cruz mountuine west of Stanferd University grow in the deep soil
characterigtic of the old surface. A view aceross the northern
portlion of the Santa Lucla Range shows the landscape of the old
lowland, there elevated to more than thres thousand feet above
sea, bul not faulted. He who drives the highway along the Santa
Clars Valley from San Jose to Gilroy may see it in the flat
slopes of the liount Hamilton Range, which are heing cut to
pleces by the 1little modern ravines. Alang there it slopes to
the valley and passes under 1%, but if one ascends to the ridge
and trles to trace the old surface eastwurd he finds 1t faulted
down. The continuation in the lount Hunilton Range is in a



separate mountain block beyond a fault and at a different level.

It 18 not desirable, in this brief account of the Fault
Map, to pursue the description of the method further. It is not
a new method since it was employed by Davls and by Hayes in
studies of the Appalachlan uplift more than thirty years ago and
has “een applied by the writer to the investigation of many ranges,
but 1ts extensive use to trace out the fault systems of the Coast
Ranges 18 not so generally practiced as it might be.

An active fault is also recognized by minor features of
the landscape, "trace® phenomena, the accldents of its activity,
provided the last movement be not too long past. The case l1s
agaln simllsr to that of a volcano. We gsee in the graceful per-~
fection of outline of a Fujlyama the evidence of its recent activ-
ity. Erosion has not had time to destroy the form. Along an
active fault we observe landslides, swanps, ponds, trenches, ridges,
and valleys, which by thelr peculiar forms and relations betray
thelir relation to the rift and the recency of their origin.

None of these local features ils peculiar to an earthauake
rift. Landsllides may occur on any steep hillside. Swanmps and
ponds are due to various conditions. Trenches, ridges, and
valleys are the usual effects of erosion. But the repetition of
these accldents along a deflnite line points to a common cause,

a condition inherent in the underground structure. Sometines a
stratum of unusually hard rock flxes the position of a ridge and
of an adjacent valley, giving to both a linear character, but
such cases are easlly identified. They are, furthermore, com-
paratively rare in the Coast Ranges, where the rocks vary greatly
in character in short distances, and they are apt to be of small
extent along the mountain trend as compared with the rifts, which
run for tens or hundreds of nmlles.

The alignment of minor acclidents of the landscape 1s thus
a prime means of identification of an earthquske rift. If topograph-
ic maps of sufficient detall and accurapy have been made they may
facilitate a preliminary study of possible lines, to be verified by
exanination in the fleld. Where we have as yet no topographic sur-
veys, adequate to show the detalls of the landscape, 1t has been
found lmpossible to follow the active faults, except by an expendl-
ture of time and money which was beyond our means. This 1s the
reason why the rifts have not been traced northward beyond Santa
Rosa, although they undoubtedly extend on through Humboldt County
and are possible causes of danger.

Speclal studles were made of the San Andreas Rift with a
view to determining the character of the surface appearances of an
active fault. It was examlned in detall immediately after the



shock of 1906 and the observations, recorded in the Report of
the State Earthquake Commission, constitute a valuable source

of information as to 1lts features at that time. It was, however,
desirable to ascertailn to what changes had been effected in
fifteen years arnd it was necessary that observers who had not
previously had an opportunity to note these characteriastics of a
feult shiould be trained tc recognlize them. The writer found this
experience very enlightening for the Rift does not present cer-
taln aspects which he anticipated and does offer others that
were not looked for. We may proceed to describe some of the more
characteristlic sections of the Ean Andreas Rift.

Tomales and Bolinas bayes cover an easily accessible sectlon
in whlch the fault zone ies probably a mile or more in width, as
described by G. K. Gilbert. An observer is struck by the absence
of any evidence of displacement. The shores of the bays slope
gently down to the water, with a profile that 1s slightly convex
upward, and though, as we shall see, this convexity 1s significant,
it would not attract attention to the existence of the Rift.

The valley between Tomaleg and Bolinas bays, like that
which follows the Rift for twenty-five milee from lussel Rock to
Searsville Leke, has the cross-gection of an open valley of ero-
sion. The peculiarities which theee valleys exhibit, the undrain-
ed sectlons, the central ridges the swelllng slopes, are all read-
i1ly attributable to the lrregular distribution of the harder or
softeér rocks of the Franciscan terrane. No geologist who was not
aware of 1ts character would be prone toc assume that 1t was a
fault-valley instead of an erosion valley; yet such is the case,
as was conclusively demonstrated in 1906. That fact being estab-
lished we recognize that it 1s remarkably straight, considering
the heterogeneousnesgs of the rocks which 1t traverses, and care-
ful observation reveals the dlsplacement of the old lowland
gurface or datum plane.

We shall refer several times to this old lowland surface,
which 1s now warped, faulted, and elevated to the mountain
summits, or depressed beneath the valleys, and it will be conven-
lent to call 1t by the name which l1ls already in use among the
geologists who have recently studled it most widely. It is known
among them as the Banta Cruz lowland because 1t was firet describ-
ed as 1% occurs in the 8anta Cruz mountains.

Following the San Andreas Rift southward beyond Searsville
Lake we trace i1t over Black Mountain, down the valley of Stevens
Creek, along upper Los Gatos Creek, and just west of the peak of
Loma Prieta, the highest point in this part of the Coast Range.
The Rift here shows a character not uncommon along the active
faults. After followlng a valley, of which it is the direct cause,



1t crosses the highest part of the range, splitting the mountain
peaks. A common notlon is that a fault forms one side of a long
unsymmetrical ridge, the steep or scarp side, and defines the
base of the scarp. Diagramm&tic faults in textbooks do and so do
some natvural ones, but they do not in the Coast Ranges. There a
gearp is the exception, the rifts often follow a valley or run
along the summits.

In Loms Prieta we have a short section of the Rift on
which there ls no obvious displacement, but only a zone of pro-
nounced crushing. It isc a pivot section along which the opposite
sides of the Rift have twisted past each other, so that the crest
of the range to the ncrthward is west of the fault, whereas to
the southward the crest 1s east of the fault. One can get a good
idea of thls movement by placing the pealus of the hande together,
with the fingers out straight, and turning one hand past the
other on the balls of the forefingers. If you face north and
rotate the hands so that the fingers of the left hand rise higher
than those of the right, you will get the relations as they are
in the S8anta Cruz mountains north and south of Loma Prieta.

The San Andreas RIft presents a very interesiing aspect
in the sectlon which llee along the eastern side of the Carrizo
Plains, a desert district in which the cffects of erosion are
very slight. The movement of 1857 there produced a trench that
looks llke a large irrigation ditch and as seen from an aeroplane
can be followed ten or fifteen milesg into the distance until lost
in the hazs.

From Tejon Pass southeast to the latitude of San Bernar-
dino the Rift follows the margin of the desert and the features
characteristic of the fault are well preserved. The line passes
through Elizaheth lakes and from both shores rise very gentle
glopes, whlch are slightly arched sections of the 3anta Cruz
surface, if we may carry the name so far from its origin. The
slopes closely resemble those which border Tomales Bay. South-
east of Elizabeth lakes the fault zone is wlde and the displace-
ments are complex. In the middle of the valley is a pronounced
ridge with a fault on both sides of it, a structure which
geologlsts call a horst. BSouthward along the Rift are numerous
depressions, valleys, end visible faults, characterized by wide
differences in the ages of strata that are brought into juxta-
position by the movements. Thls section hae been examined in
detail by lir. L. F. Noble, Geologist of the U. §. Geological
Survey, and is one of the best-known portions of the San Andreas.

St111l further southeastward, beyond San Bernardino, the
San Andreas Rift seems to branch and to enclose the depression
of the Salton Sea between its arms. Our knowledge of it in the



desert reglon is very incomplete, but it will be noted that

the rift which gave rise to the earthouske at E1l Centro in the
Imperial Valley 1s apparently the southern branch. It has been
called the San Jacinto Rift.

Among the results cf observation of the features characte
eristic of the Rift 1t is of geologic iunterest to emphasize the
absence of steep fault scarps, already referred to, and the fre-
qugnt occurrence of uparching slopes. The latter commonly
exhiblt the sculpture oi the Santa Cruz surface, but the datum
is arched in a more or less pronounced curve that cannot be due
to erosion of the heterogeneous rocke. It is attributed by the
writer to a bulging of the underlying rock masses as they shear
under compression. It 1s most marked in masses of serpentine,
which arc tiie most readily distorted by pressure., If one makes
a cut in the skin of an orange and presses the edges tightly
together, causing the parts to bulge up on each side; he will
have an effect simllar to that which may be observed along many
sections of the Rif%.

The absence of the fault scarps and the pinching of the
edges of the rifts, as if they were pinched down against one
another, suggest that the larger components of dlsplacement have
clwaye been hiorlzontal, as they were .n 1906. There must, however,
have been notable vertlecal componente also, since estrata which are
normally separated by many thousand feet are brought into contact
along some sections., We cannot but recognize that we are only
on the thresghold of thne investigstion of these remarkable rifis.

There are certain speclial locallties where the posgsibility
of earthquakes, even at long intervals sapart, affects large inter-
ests because of the local concentration of population or of prop-
erty or of both. San Francisco and Los Angeles are obvious in-
stances and 1t ls appropriate that the reasons for the accepted
mancing of the faults in the vicinity of these citiss should be
stated.

The position of the San Andreas Rift west of San Franclsco
and its activity were made evident in 1906 beyond question. The
line passes along the Crystal Springs Lakes, the San Andreas
Valley, out to sea at iussel Hock, snd back along the nmargin of
the land in Bolinas Bay. The movement of 1906 amounted to a
displacement of twenty feet horizontslly and one and a half feet
vertically. The shock was not a very severe one, but the neg-
lect of precautions against destruction of the water malins by
earthquake left the city at the mercy of the fire which ensued.
The earthaquake of 1906 was the thilrd considerable one in a
hundred years and precautions which were initiated immedlately
after the great catastrophe were wigely planned. They should
be vigilantly maintalned and augmented as the city grows.



The San Andreas iz the main »ift, not only of this se
but‘of California. It hasg many brancﬁes, sevegal of whichOZ;gn’
to be traced in the vicinity of San Francisco. A long one
which preesumably branches off from the San Andreas at a coﬁsider—
able depth tenesth the gurface, rune along the base of the Toote
hillg wegt of the Santa Clare Valley and San Francisco Bay
passing about four miles weet of Palo Alto and close to, o
through Lake Merced. It 1s recognized chiefly on physiograchic
grounds, by the warplns and displacement of the fanta Cruz surface
and appears not to have been the locus of any slipping for an '

indefinitely lons; time, It is, however, a branch of the achive
gystem.

A short fault passes through Colma, along the western
side of Twin lesks, and across the Golden Gate. The southern
end, which was mapped by Professor Lawson in the San Francisco
follo, 1s shown as dead, but is probably not dlstinet from the
northern portion. The latter shows a well-defined foult scarp
or cliff, faclng west, and ths =levated riige carries nodern

dune sands on 1ts summit. fney indicate the recency of displace-
ment. The manner in.which this fault curves toward the east
indicates that it dips eastward away from the San Andreas. Thus
while 1t 18 to be regarded as a nincr clement of the general
gystem, 1t apparently 1s not dlrectly connected with the great
Rift. It very likely branches naar the Presidio ani sends a
fork (not shown) aslong the weetern short of the Marin Peninsuls,
while the other form continues the trsnd toward Sausallto.

Bausalito Bay, like Bolinas Bay, corresponds to a sunken
block between faulte on which the adjacent masses of Tamalpsis and
Tiburon have been pushed up. The evidence of faulting ls more
obvious, however, along the shores of Sausalito Bay, where no
movement has been recorded by historr, than along Bolinas. The
warping of the Santa Cruz surface back of Sausallto and the
scarps along both sides of the bay, the horst of Belvedere
Igland, the depression of M1ll Valley, the bold eastern face of
Temalpais, and the dislocation of the Santa Cruz surface on the
northern slope of the mountain past Lagunitas Lake, these
features all combine to dermonstrats tlie rifted character of the
peningsula,

Tiburon point lies between two rifts, which presumably
extend into San Francisco Bay as fer an Goat Tsland. The pre-
gsumption that faults extend along thelr tre.d beneath thie waters
of the bay can not, of course, be verified by direct observation,
but 1t is supported by the fact that relatively depresced areas
in general in the Coast Ranges are bounded by planesg of deplace-
ment. Adjacent blocks have been pushed up, as a rule, as Tanal-
nals, Tiburon, and San Franclsco Penlinrula have heen.



San Franeclsco Peninsula, east of the fault through Colma,
exhibits no evidence of fracture. It is a =0lid block which 1is
being raleged along lts western edge and ls tilted eastward.

East cf San Franclsco Bay lle the Berkeley Hills, the
surface of a block which is outlined by the Haywards RAft on the
west and by the Calaveras IRAft on the east. The former was
probably active in 1868. It extends northward along the base of
the foothille back of Osklend and is practicably continuous with,
though not directly traceable to, the Santa Rosa Rift, which
sppears to run on through Boonevlille and so to the ocean. Southe-
ward the Haywards Rift ls traced throuzh Hollister to a zone of
very complex faulting in tlre San Benito Valley, where 1t Joins
the San Andreas.

The Calaveras Rift tzkes ite nuue from Calaveras Creek,
whose broad valley has been converted into a recervolir by the
construction of a dam at & narrows in the zone of the faul%, as
18 cshown on the map. From this point the rift is followed through
Sunol, down the valley of VWalnut Creek, and across Carquinez
Stralt. It probably runs cn past Napa and Calistoga. Toward the
gouth this rift vasses along Halls Valley, west of Mt. Hamilton,
and Joine the Haywards z2d San Andreas rifts in San Benito Vallsy.

Los Angeles, according to the map, 1s situated in a maze of
dead faults and the larger faults whichk separste the valley plains
from the mountaine are likewiee shown as dead. It is probable
that those chort faulte, which have Teen located by geologle
gtudies of the gtrata or by drill records, sre inactive. They
have no expresgsion in the topogrephy. Others, which are to be
traced in the topography, are probably potentially active, though
no movements have been recorded un then during historic time. The
reason for bellieving that Los Angeles 1s in an active region,
fron the point of view of the geologist, rests upon tre fact that
the anticlines which are being drilled for oll are being pushed
up. OAil geologlste are fanlliar with tl.e obeervation that the
nmodern alluvium is domed up, and they expect that beneath the low
dome in recent strats the drill will venetrate the anticline in
clder beds. The older structure is lifting the younger and the
1Aftine is an exvression of activisvy.

An asctive rift 1s shown as pas=ing through Inglewood,
because of the Inglewocod ezrthquake of 1920 and it is presumably
continuous with or intimately related to the fault rzone that ex-
tends southeast past Signnl Hill and Huntington Beach, defining
the coast to San Diego and beyond. Parallel with thie coastal
rift, but twenty :lles inland, 1s the one which extends from the
Sierra Madre south, southeast through Elsimore.

Wegt of los Angeles, the cocast, where 1t trerds east and
west, 48 alzo defined by a rift, which extends eastward along the
base of the mountaulnz around the Loe Angeles i :lu. It lutersecis



the Whittier line in the vicinity of Tropico. It is probable
that the east-west rift, which is related to the growing mountain
block north of the plain, is likewige geoloiically active.

The SBan Andreas Rift passes twenty-five niles northeast
of Loas Angeles on the north =ide of the Sierra Madre. San Bernar-
dino is Situated between the branches of the great Rift, not far
from the southern fork, which was actlve in 1918, as shown by the
Sen Jacinto earthquake.

e have thus called attention to certain earthquake rifts
on which shocks of greater or less violence may be anticlpated.
The rifte are facts. Movements on the rifts are as certaln as
thunderstorms in New York in early summer.

Before Franklin, people shul their eyes to the thunderbolt
and were struck by it. Franklin investigated 1t and demonstrated
that 1t cuuld be turned aside. We cannot turn aside an eapthquake,
but we can avoid or control ihe mistakes (or worse) that make
earthquakesg more dangerous.

A ocontractor bullt two houses, one for himeelf and one for
a neighbor. In an ensuing earthquake the contractor'e house stood:
that of his neighbor fell. The difference was in the mortar.

In an earthqueke in Italy more than three-~fouirths of the
population of a town were killed, feor thelr sins, no doubt! Good
people, they bullt as thelr fathers haa built, sticklang floor beame
into massive stone walls without any bonds, ‘hen the walls rockcd
end the beams pulled out the people were crushed in their sleep.

It is claimed in San Francisco that the earthquake of 1906
did not destroy the city. Tzae claim must be allowed. Negligence
and carelessness destroyed it. If men had reasoned fiom past ex-
rerience, if proper and precticable vrecsutions hsd been taken tc
prevent and to extinpulsh flre, there would have been no catastrophe,
even though poorly constructed bulldinizs fell. The fact that fire
consumed the eity is an indlctment, notean excuse.

There was a time when storms descended out of a claar sky
and destroyed fleets. Today vessele far out at sea are warned that
they nay take precautions and ride the gale. Floods still devastate
our lowlands, but not as trhey used to. The waters are impounded
and put to use for power or for irrigation. We have not done away
with etorm or fiood, but we ocan master their effects on mankind.
lfust we consider the effects of earthquakes superhuman?

The publication of the Fault Map of California is a contri-
tution to the gecurity of the peonle of the Commonweslth. Xt c:lls
attention to certain natural and unavoidable conditions, in which
there ig an element of danger, but that danger is greatly evagierated
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by ignorance and intensified by negligence, The purpose of
this publication is to inform the public and to promote public
safety through enlightened public opinion.

NOTE: After Professor Willis had left for South America 1t
was decided to add the off{-shore contour llnes to the Fault
Mep. These lines were determined by the Hydographic Office

of the U. 8. Navy, in the latter part of 1922, by the use of
the 8Sonic Depth Finder. Permisgslion tc use the results of thisg
survey was obtalned from the Navy Department by Dr. Arthur L.
Day, Chairman of the Advieory Comnmitice on Selsmology of the
Carnegie Institution of Washington, and the expense of adding
the contour lines to the map was borae by the Carnegle Insti-
tution. The seismoliglical Socielty of Anerlca wishes to express
its appreciation of the help thus freely given by the Havy
Department, Dr. Day, and the Carnegle Inastitution.

S. D. Townley, Editor.



