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R. MELDRUM STEWART 
Direcwr 

1!\cpartmcnt of tbc 3lntcrtor 
DOMINION OBSERVATORY 

OTTAWA, CANADA. February 10, 1926. 

MEMOP NDUM: 

Re . The Seisrnologic Problem of Quebec 

The enclosed bulletins are intended to supplement 
an informal discussion of the above subject before the 
Logan Club, Victoria Museum, v, ednesday afterno on, ]'eb­
ruary, 10'26. 

The first memorandurn "Earthquake Risk in Quebec 
and Some Ways of Uaking Use of Seismologic Services", 
gives an outline of the tapies dealt with by the author 
in an interview at Montreal with the officers of the 
Shawinigan Water and Power Co. _ and with members of the 
Quebec Running Streams Commission. 

The second mimeographed article is copied from the 
St. Loui 0 Post-Despatch of September 30, 1925. It out­
lines the research in the Ozarks, referred to in the 
memorandum above. It is accompanied by a photograpb. 
showing Commander Heck, Dr. Macelwane and Father Joliat 
(to be in charge of the St. Louis out-of-town station). 
These men are standing in the excavation prepared for 
the new vaults of this station at St. Stanislaus Acad­
emy, Florissant - about 15 miles out of St. Louis. 

The third article has just been received from 
Science Service. It is written by Bailey Willis, who 
neèds no introduction to geologists; it presents a 
well-considered stat emer:it as to the feasi bility of deal­
ing wi th earthquake prediction. 

Further supplementing the above it may be stated 
that: the Shawinigan v,ater and Power Co. have written 
the Deputy Minis ter of the Interior, informing him 
of their decision to purchase, install and operate 
seismographs of the latest, short-period, pattern, at 
Shawinigan Palls and at Seven Falls on the Ste. Anne 
River near St. Fereol, provided they may have the 
cooperation of the Goverrunent in the matter of: hav­
ing geodetic control stations placed about the two 
installations, and supervision of the seismologic work 
by the officers of the Go-verr'.ment. It is essential 
that the cooperation of the Geologicsl Survey be ob­
tained in this special problem. Their cooperation in 
a general attack on the seismicity of Quebec would be 
indispensable. 

m. IJUON OBSERV TOI Y, OTT \ /A 

:B'e ruary 10, 1926. 
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EARTHQUAKE Rrs:: IH lUEBEC 
b:r.,. 

~rnost A. Hodgson 
0 

Tho follouing cor:ipil =-.tion of obsorv:.:.. tions is not in­
tondcd ~s c co□ploto tro ~t□ont of tho subj oct indic :.: tcd in 
tho titlo . It is r ~thor dosignod t o c ~ll c ttontion to tho 
f r:'_ct of ::. ro::-~l prcblo□ f ~~cing the ongino or v1ho is ong~~god 
in pl~nning tho construction of oxponsivo works in tho sois­
mie Quoboc cro~ . ?or tho purp0so of □nint~ining n dofinito 
ordor in tho prosontr:.tion of· tho f t·,ots thoy :.:ro sot forth 
undor sorüü nunbors C' .. nd sub - numbors . 

I Soisr:1ology c~ s :·, scionco sccuros d~·~tc. of vcluo to tho 
onginoor by mc~ms of the f clL:nüng studios: -

1 . Soismogr~phic obsorv~tions Dhich yiold inform~tion 
~s to tho frcqucncy of o~rthqunkcs , thoir intonsity, ~nd 
thoir distribution in moro Jr loss woll-dofinod ~rocs. 

2. Study of o::::.rth structure ~:..nd st c:bili ty in ragi ons 
dosign~tod ~s sois□ic . This study is □:.:do by □0 ~ns of 
speoially designed seiswographs of short perivd .. The seis­
mologist is assisted in this field by the ge ologist and by 
the geodetic engineor . Their oor:ibjned efforts produoe ~hat 
may be spoken of us an eurthquake nap . 

3 . Exar.ünation of the resul ts of earthqusJ:es upon 
construction with referonce to the factors; proximity to the 
epicentre; nature of the subsoil ; charüoter of the building 
design and the Dorkrnunship and the quality of the rnaterials 
used . 

II A well-we.rked-out e.xample of the &bove listed contribu­
tion of seismology to engineering is to be found in Cali­
fornia . (Japon hns also a fully developed seismologic ser­
vice which supplies inform~tion to oor:ipanies interested in 
construction rrnrlc in thut oountr~.,.) . ~·~n outline of the 
prcgress· of seis□oL:gy in Cc..lifornia may be presented J.S 
follmvs :-

1 . Previous t o 1906, the dute of the San Francisco 
eo..rthquo..ke, seisnographs rrere in operation at vurious points 
in California, n ') tG.bly Lelund StanfJrd University and the · 
University of California . These instruments Dere found in~ 
adequc..te to record any but the l~rger trenors but they pro­
vided u basis of observ~tion~l rnuteriul to enable the pioneers 
in seis□olc gy to de duce tne froquoncy of sh(: cl:s und t o ' point 
out the m.) re striking e::c.nwles of sli1)ping fault linoG. 

2. · Several seismcl JgiGtc - Branner, V'l;Lllis c..nd 
Lmrn ùn - urged the noceGoi t~r cf systern::..tio ec.rthc1 ua.Jrn Gtudy. 
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They met with o~position from all types of business 
men - real estate agents, engineers, electrical develop­
ment promotors, etc. 

3. The San 1rancisco earth4uake ocourred, followed by 
the fire. Rene ved efforts were made to arouse public inter­
est in seismology but the opposition was more marked than 
ever, Branner and his colleagues were looked upon as a pub­
lic menace. However, they succeeded in forming the Seismo­
logical Society of America. 

4. The San lrancisco quake was studied in detail and 
it was discovered that although the shock was a thing ~hey 
could not have avoided, the loss would have been much less 
had they taken proper precautions. The dity shouid never 
have been built directly on the San Andreas fault. Even 
though that had been done, care should have been taken to 

. avoid areas of fill. The water conduits should have drossed 
as few fault lines as possible ana smple stqrage should have 
been· provided within the last fault crossed, to supply 
fire-fighting and general city reqrliiemenis until a rupture 
in the leads could be repaired. It was actually found 
that the pipe lines were, in many tJases, lying along a faul t, 
crossing and recrossing the danger zone. l!luch vvas leü.rned 
of the resistance of ferro-concrete construction to oarth­
quak:e action. 

5. A system of education was bogun, mostly through 
the small group of enthusiasts forming the Seisnological 
Society of America. This led, intime, to a realization 
of the neod for scientific investigation of the seismic 
possibilities and the best means of meeting thorn. Public 
opinion demanded knowledge and the protection it affords. 

6. Tho Advisory Committeo in Seismology of the Carnegie 
Institution of Washington was formed and began work in Cul­
ifornia in 1921. They invited and recoived the cooporation 
of Ukinh and 1ick Obsorvatorios, the U.S. Coast and Goodotic 
Survoy, tho U.S. Geological Survoy, the California In­
stituto of Tochnology, tho U.S. Bureau of Standards, the 
University of C~lifornia, 1ol~nd Stanford University, and 
the United Statos Nuvy . 

7. Sinco 1921 tho coopurating bodies havo:-
(a) Produced a f~ult map of California on a scalo of 

8 miles to tho inch, showing all tho known faults, activa 
and passive in C~lifornia or bonoath tho coustul waters . 
This mQp was mcde possible by funds subscribod by tho same 
business mon who once considorod soismology a mon~co. 
Tho work involvod considor~blo oxponso to trcco f~ult 
linos indicatod by th0 soismogrnph and by tho studios of 
tho ~oology of tho rogion. 

(b) Dotorminod tho rolutiva shift of triangulction points 
in Californi~. Thoso show movomonts of the surface, 
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in difforunt dlr0ctions ut diffwr0nt pl~c0s, r~nging from 
tv·o to tlr1'1.mty i0ut. .P. study of thos0 shifts duGignu.t0s tho 
fc...1.ult linos likuly to slip ..... nd indicLltos nhothcr ·tho shiit 
tuking plJco ~t tho timo of ~n c~tthqu~ko hus r0li0v0d the 
str~in or whcthor furthcr slips Grc likoly. 

(c) Dovolopod u now typo of soismogr~ph which combina~ the 
adv~nt\..Ngos of s□ull comp~ss, rulutivo uconomy of production 
c.nd oporo.tion und which ho.s provod highly succossful in tho 
study of loco.l tromors which do not rucord on soismogr~phs of 
the usuul typo. A motlification of tho instrument is boing 
dovolopod for rccording dist8.nt 0c.rth<.fliG.kos. Bxporirnonts , 
so fur huvo shonn ro□~rk~bly s~tisfGctory rcsults. · 

( d) Arrc.ngod for o. thorough sub-occanic survoy vvhich 
hc.s boun succossful in dot0cting coniigur~tions of tho ocoo.n 
floor for urc~s noar tho coo.st, m~king possible un oxtonsion 

of tho tro.cos b0yond tho shore lino l'or muny fc..ul ts l.-:nown 
to trc:,:,~rso the lu.nd CŒOCiS . 

(c) ~stnblishod spoci8.l soismic obsorv~tion sto.tions, 
oquippod with tho ~Jood -Andorson spocicl typo soismogruphs, 
for cri ticnl study of the scismici ty of tî10 Cnlii:'orniu. rog-ion. 

III So succossful ho.s boon this wort: in Ce;.lifornic.. thnt 
i t is . novv proi)ouod to c~rry on o. similcr invostigc.. tian in tho 
Oz~rk mountc.ins ; in this c~so the Josuit soismologicul 
orgc.,nizctions vill coopcruto with th0 U.S. Co~st und Gaodutic 
Survoy, the g0ologicul survoys of tho st c. tcs concornad nnd 
possibly tho goology do~~rt□ont of the University of Chic~go. 
They hopo _ to:-

1. Throw Q go odotic tric.n0ulc.. ti on c~nd proc i so lcvol 
not OYOr the c.roc,, -=-~s c .. b <--.. sis of inv0stig ... -.tion r.t [':, l t.wtcr 
d~to to ·dctoct ovidoncos of cccumulnting strD.in in this - roc 
TTh ich hc.s not boon r oliovod sinco tho grco.t ccrth½uc.ko of 
1811 c. t lJ ovr I.Io.drid. 

2. Proa.uc c C'~ cl..o t ~: ilod to)ogrc.:phic c.l □c.p of the c .. roo., 
bo.s0d on the gcodotic tri~ngul~tion. 

3. Study, by moc.ns of thrao suitubly OiUippcd scismo­
logic stc.tions, tho prosont 0vidcnccs of slipping f~ult linos , 
vri th c. vicw to dotorrüning thoir lc..·.-.rs of shoc.k rocurronco, 
i Ï C;.l1y . • 

4. Survoy the c.roo. gooloeico.lly to dutc:nüno tho c~nglcs 
c.t which the strc.tu c..ppour end the position of f~ult lin0st 
rovo c.lo d by the distribution of difforont kinds of r ock • 

.5. Produco cm o::.:,rtht.Juo.ko mc,p of tho rogion, using tho 
topogr ~phic c..l racp es u b~so c.nd plotting on it the c.ctivo 
end do o.d f ~ult linos discovcrod in the s0ismologic · ~nd g00-
logic survoys . 

IV The ~ctiviti0s in tho United St~tos h~vo boon outlinad 
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t o 3hor; tho r:10thodo uhich Ghould bo i'o1lcr:od te d0t tJ rmino 
the f : .. ul t lin0G in : .n c·,,ro,.: knoun t e b0 oc icnic, in nhich mc.~ny 
pooplo cvrJ c ··,11cd upon to livo, :..~nd uhoro c ~:·nsidor ~·~blo in­
v ostmcnts ~r0 tiod up in construction oî vc.ricus kinds. Tho 
roc ont oo.rthqu::.:ko in ~ucb 1JC occurrod on c:, i'c.:.ul t lino v1hich 
hc.s l ong bocn kn ,_,ïm to soi smologists ~_:,s c.cti vo r..l though i t 
wc.s nover vory alos0ly dolimitod. Tho records 0f tho Dominion 
Obs0rvctory, mnint~inod sinco 1906 und th0 investigations 
of the destruction last Fobrucry por~it us to scy r1ith 
rospoct to the loco.tion of fcult linos in ~uoboo, thnt:-

1. Tho ~ctivity in th0 fnults in this rcgion w~s not 
mcrkod provi cus to l~st Fobrucry ~nd subso1uont to tho bogin­
ning of tho OttGr✓ c. rocords in 1906. A shock irr from thrco to 
fivo years wc.s c.11 tho.t wus rc~ Jrtod or r0gistorod et Ott21c 
o.nd Jr11 01.-,rn to coma fron tho lowor St. 1 c:.wronco. 

2 . Othcr shocks woro fult thero but Roro too faint to 
rocord on the soisr.1ographs thon 1.n uso at Ottawa . Ho ob­
server uas stationod in this· locality to report the tromors. 
Our records of oarthquako froquoncy aro, thoroforo, limitod. 

3 . Tho ~uako of F0bruary 28 occurrod, in all probab­
ili ty on a faul t lino crossing the St. 1m-1rcnco noar Ri viorc 
Ouollo, ontoring tho south shore to noar St . Pacomo, and 
oxtonding into the north shoro up ono or bath th0 rivors 
Halbaio and Gouffre to thoir comE1on source in tho highlands 
noar tho oastorn boundary of tho Laurentides Park. It prob­
ably consistod ,of a sh6rp upvard thrust on the north-oast 
sido of tho fault, vith possibly a strong horizontal □ovomant 
tormrd tho north-oast in thv case of tho south-Host sido of 
tho faul t. Th0 maximum movomont vras in tho reg ion noar 
Ri vioro Ouollo on tho sou th shore and I.Ialbéü0 on tho north 
shore, but vcry c~onsidurablu damago vms donc at Quobcc, and~ 
to a lasser dogro0, at Shmünigan :F'alls and Throo ~-U vers. 
Thoso voro duo to the docp alluvial Gail at thoso places or 
to a combinQtion of doop soil and tho location of hcavy 
buildings on a ~toop slopo. 

4. According to tho Goologicnl Survoy thora arc probably 
many fault linos in tho rogion of tho north shore. Tho 
soismographs at OttaY1a and tho roports of local rosidonts 
show that thosc arc active. Nono have boon dofinitoly locatod 
by goologic~l survoys. Thora has boun no co□pl 0 to triangula­
tion of the country by tho Gcodotic Survoy. Uo accurato 
topographical or goological mup of the torritory north of 
the St. Lanronco and south of tho Saguono.y oxists. Arguments 
may bo advo.ncod Hl favour of carrying out c, progrc..mmo of work 
similar to that donc in C~lifornic or thnt shortly to bo 
undortnkon in tho Oznrks, within this cro~ of largo invostmonts 
in mills end othor works connoctod vith lurnb oring, us woll es 



in water poner eleotrical developmcmt. He no.y iJrofit by 
the lossons learned in Californiu by the business men of 
that state, to the extent that we bring ourselves to admit 
our problem and take steps to salve it. 

5. A thorough study of the situation in this area would 
not yield full :rosul ts at once. \Je would unc1oubtedly expect 
thst within a year or two ne would be led, in our ohoice be­
tDeen tDo otherwise equally suitable sites, to exhibit some 
degree of judgment. Later, triangulation and precise level­
ling, once made and ropeated after an interval of, say, ten 
years would serve to indicate the existence or non-existence 
of lnteral ~nd vertic~l e~rth movements ~nd the accumulation 
of struin likely to :result in an eurthqu~ke. A detailed 
topogr~phical map of the country, sho~ing contours, would form 
a valuuble asset to corapanies operating in the area und form 
a bc..se upon which the seismologist could plot the fault lines 
discovered by the geologist. He could then study these in 
detail and a series of seismic observations ~ith suitable cp­
po..rc.tus v1ould gi ve full de te.ils c.s to which fc.ul ts 0-re 2-cti ve, 
and which ~re passive. Such work would grow in velue with 
time. If -..:ro ho.d the se dc.k'.. tod:=:.y we oould sc.,;l wi th conviction 
11 do not builét here; there is c. se.fer loc~~tion 11 • Unless rve 

. do this work toduy our tomorrow will nlso be comfortless in 
this respect. ileither ignorc.nce of conditions nor c..pathy to­
wcrd them cr.:n be looked upon ~s c comfort~ble condition in the 
fcce of the positive, known, fcct, th~t the cre~ concerned 
is seismic. 

V Al though we cc~nnot now SC~y OXCvctly v;here mo-st of the 
fc.ul t lines lie in ~uebec we ccn point out th::.~ t: -

1. Llo buildings should be plcceJ on doep ~lluvicl soil 
if such c. loc~:.tion c(:n be cwoided . 

2. If construction of mo.ssivo type must be erected in 
such plccGs then ~ well br2ced steel frcme is roquirod o.s 
the bcsis of tho design upon which the structure is to be 
mouldcd. 

3. Concreto construction hcving the ordin~ry rcinforce­
ment of rods, b 2..rs cmd wiro networlc, is 4ui te s ~~ fo except 
for points imoedi~tely upon the f~ult lino or Dhoro the 
soil is doep. 

4. All concroto wor~ should be so dosigned thc t the 
n2lls shnll taper; wido e t tho bottom end diminishing in 
thiclcnos s toue:.rd tho top. 

5. Curt :-.in \[C.lls c.ro to be c.voidod in o.11 C CuSGS. 

6. Ov urhc::nging cornicos, orn::mont:::.l torrc~-cott r.: work 
c.nd tilo rooi's ('..ro d2..ngorous. 

7. \ ✓ c~ tcr t :-nks should bo buil t ::,~pc.rt from ;_~nd not into 
tho fr nmo of ~ills, fc,ctorios, otc. 
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8. I.Ic.ssi vo mc.chinory on the upper floors of buildings 
will rosult in o. sorious strnin on the structure in the cc.se 
of 02.rthquc.kos. 

9. Dams should be designed with a safety margin cnlcula­
ted to withstand surging due to earthquakes affecting the 
upper waters. Gate works should be plaoed where they will not 
be damaged by such surging . 

10 . Frame buildings must have the studding run through 
from sill to top platei with ledger board construction at 
the second floor j oists ~ The fr2.me must be vrnll braced . The 
chimney must be tied to the building at several points. Under 
no circumstances should a chimney be built on a shelf as is 
sometimes done in this region. Heglect of this precaution is 
likely to result in loss of life in the cùse of even n minor 
shock and the fire risl: is greo.tly increased by such improper 
chimney construction in frame buildings from private residences 
to construction shnnties . 

11 . Additions to buildtngs, when placed in imnediate con­
tact with tho ori0 in~l structure, should be bonded in to the 
lutter . Otherwise each pnrt nets ns a buttering ram for the 
other c.t the time of en onrth~uake . 

12. Brick veneer buildings are not safe on either solid 
or deep soil locations ~ithin a distance of the epicentre 
which ~cries with the intensity of the shock, the chnracter 
of the soil o.nd the quclity of the workmunship, from twenty 
to a hupdred miles or even more . 

13 . : Solid briclr buildings c.re mu.ch s o. fer under similc..r 
conditions thGn ure those of brick veneer but if they are on 
deep soil nnd nenr the epicentre they c.rc likely to be dis­
integrcted by the first shoclrn and overthrown by the secondu.ry 
tremors. The so.me remnrks cpply, though perhups to o. lesser 
degree; to solid stone structures. 

14·. Dwelling bouses which must be buil t on nlluvi o.. l soil 
o.nd noo.r active f c.ult lines should be of wood. The design 
should include plenty of dicgon~l brncing. The shec.thing 
should pe npplied dic.gonnlly. The chimney should not p~ss 
up through ~ bedroom. 

1 

VI Reseo.rch in seismology is constcntly discovering fncts 
which nre of import c.nce to the engineer, in whutever field 
he mny be work ing. Pcpers nppo nr from time to tiraet contnining 
information likoly to interost the builder, the oil ~urveyor, 
the insuro.nce c.gont t the inves tment compc.nios, rrmnufC~c_turers 
of bui~ding products, etc. etc. I.ic..ny of the se pc.pers c~ppe c.,r 
in tho Bulletin of the So.i smologicc~l Society of Americc:.. For· 
oxc.mplo thoy hc.vG boen runn ing c, sories of c.r ticlos on. •ïEc.rth­
quc.ko Risk in Cc:. liforni 2. 11 • Those touch on ncny points in 
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onginooring . Articles of z·. süül ::.:r type c..p:po c.r in othor 
jour11-:.ls .:.s v1oll. Som'-; c~ro in Îoroign l r:.nguc .. gos . Tho J ~· .. p c.n­
cso h t.WO , for m~ ... 11::7 y0 (_:rs , o ,.-.rriod on, c:long rri th thoir othcr 
soismologic ~ctivitios , roso:: rch work in onginooring design 
for 01...rthqu~J:0 r:.ro ~.s . l.iost of this is publishcd in English 
in the bo cutifully printod cnd illustr~tod reports of tho 
Impori ~:. l ~r1rthi.1u :_:;,l:0 Comr.üssion . Hocently e, comr:1i tteo of 
onginoors h ~--..s boon c~ppointod in the Uni tod Stc. tos to study 
~~nd report on " Tho Effocts of Bc .. rthc1u::-.. kcs on Enginooring 
Structure wi th Sp0cic .. l iiofcr.onco to tho J· (--.p[:nosc Bc .. rthqw:::,ko 
of Soptombor 1 , 1923 .'1 S0v0r~l prolimin2ry reports hcvo boon 
published by ·tho Dominion Obsorv~tory , docling with the 
obsorvod conditions in th0 St . L~1roncc rcgion cftor tho 
Jfobruc~ry o~·.rthqurJ'~o . Tho finc.l report which \Vill ::..:.ppo 2r .r::. s 
one of the roguL:.r ofi!tl.ci~~l sorios "l?ublic ,::tions of tho 
:Dominion Obsorw:tor:y" is :1m1 no .:·.:.ring cor1plot:lon. 

VII Wi thin tho p :--.st mon th stops hc::vo beon ti_·-.J:on to form e:,n 
E~stcrn Section of th0 Suismologiccl Society of Ar1oricc. . 
The propos0d c,ctivitios oi this section crc of inturost to 
onginoors . Thoy includo thu following :-

1 . · Form~tion of ~ momburship list , divided into two 
clc.ssos - full ~:ncl ~.ssocL·. to . 

2 . Arr~ngomonts for focs - full mombors p2.y tho 
rogulc.r thro0 doll r~r duos for t10mborship in tho pc.ront society 
nnd c.lso c. ono daller fuo townrd the n c intonc,nco of the 
Ec.stcrn Soc ti on . .As soc L. to mombors p ;_--.,y only the l c~ ttor . 

3 . Bonufits distributod - full m0mb0rs rocoivo the 
quc.rtorly Bullotin of the Soismologio~l Soci e ty of Amoric ~ 
end c.lso c,11 tho oircul~rs ,momorcndct reports of moetings , 
cbstrc.cts of p~pers givan bofJro the E~storn Section , otc . 
Associ ~to mombors rocoivo cll oxcopt the Bulletin . 

4 . Tho first m0oting of tho E~storn Section is to bo 
hold in \vc. shingt ,:m , S:)motimo in ;~pril . '11hc koynoto of this 
meeting Will bo 11 11. Rovi cvv of tho P ::-~st ; c-.n Outl ocl: to the 
Future'' . Pollouing out this ide ~: , p :-:pers vJill bo givon by 
thoso in ~ positi on to dc ~l with thoir own rcspoctivo fields, 
troc.ting in d0t ~~il tho soismologic services of such b odies 

c~s - tho J osui ts of tho Uni t0d Sk:.tos ~--.nd c~:m2.d2.: tho Uni tod 
Stc.tos Gov0 rnmcl1t sorvicos: The Cf'.nc.él.i c.n Gc)vornmcnt sorvicos: 
the work of the ~uologist. P~pcrs m~y clso be givon trc ~t­
ing the subjoct fr om tho st c-.ndpoint of tho insur c.nco c omp o.nios 
~nd of thoso intorosted in the lossoning of ccrthyucko hcznrd. 
Thosc p c-.pors will bo l·~b s tr :'..ctod [1..nd publishod in nimoogr c.phcd 
form to ~11 □o□bors of tho E~st orn Secti on. 

5. It is pr op osod t o issue quc rtorly G list of ~11 
c rticlos on puro end ~pplia d s c is□o l o gy which ~ppcc r in bo ok 
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fJrra or in tochnic ~l journ~ls. This list will be dividcd 
int o sections f~r the c cnvonianco of th0sa r ocoiving it~ 
Tho sections uill givo, r ospoctively, u bibliogrc.phy of those 
articles of pc.rticul~r intorost to - soismologists only: · 
construction onginocrs: oil-field workors: insurcnco com­
panios: manufacturer □ of building mctoriul: Gn~ gGologists. 
If nn article would bo of intorost in more thcn one of thoso 
fields i t Hill bo cntorod in o.11 tho sections \Ji th which 
it is concornod. The complot0 list, in nimoogrcphcd form, 
vvill bo sont, oc.ch quo.rtor, to cll r.10mbors of tho Ec-~stoi~n 
Section. It will prob L:bly appcc.r o.1so in the Bullotin. 

This service will ~oop postod thoso individuals c,nd firms 
joining the section~ with rage.rd. to thoso r.12.1:;tors vv:t.ich should 
interost cll who nro concornod with tho lossoning of onrthquake 
hc. zo.rd ~nd i ts c .. ttondc.nt de,ngors of firo ;:.nù flcod, the 
fixing of c.doqunto insurcnco promiums whathor from the stcnd­
point of the insuror or the insurod, tho ovolving of TTell­
planned structurel design, tho dovolop□ont of n~turcl ro­
sourcos, or the st:~bili ty of invostments in thoso crocs \'1hich 
arc dofinitcly soismic. 

The dc.ngors ~~1ich surround ~11 cctiviti0s in such ~ro~s 
mt;.y be roducod to [l.. ver;/ low porcont::: .. go by procc.u tians, 
rovo clcd as wiso b~ the light of ~ccur~tc kno~lodgc end ro­
quiring, in most c~sos, no gro~tor first cost thcn thoir 
dnngorous 2ltornctivos , follovod in tho p~st through ignor­
cnco of conditions. 

Dominion ObsorvGtory, 
0 t tc.w c~ , Cr.nc.d-'"'. . 

J cnu=.ry 16' 26. 



HE 1:OhAlJDŒ,I 
s01.œ P:SAC'.LICAL \7AYS OF :rn1:nJG USE OF 

SEISttOLOGIC SERVICES 

0 

1 Sorne person should be appointed in each organization 
interested, whose responsibility it shall be to receive 
the quarterly bibliography of seismologic publications 
sent out by the Eastern Section of t h e Seismological Society 
of America; to secure copies of those articles and books 
reported as being of interest in the field concerned; and 
to maintain a section of the company files or library 
for such literature. In this way it would be certain that 
everything in· seismology, of value for the nork of the 
organization would be brought to the attention of those 
officers who uere in a position t~ profit by the informa­
tion. 

2 Before we can determine much about the seismicity 
of a region it is necessary that ue know the positions 
of the fault lines. If there are many they Eust be plotted 
on a good topographical map. Thus, in general, the geo­
detic engineer and the geologist must perform their work 
before the seismologist can hope to do his. Uhen their 
partis finished a complete seismic survey of a region 
can be made by means of three seisffiographic installations. 

3 In some cases a fault line is lrnown and important 
works are already constructed there or there is no other 
place for proposed installations to be set. It then be­
cornes desirable to knov, v1hether strains are accumulating 
in that area nhich are liable to be relieved by nn earth·­
quake. Evidences of these strains may be detected by re­
occupying, after a lapse of years, geodetic triangulation 
points from nhich first-order observations \"lere made. 
Steps should be taken to have a first-order triangulation 
net placed over tho suspectod area nt once, to form the 
basis of fuinlr e investigation for the detection of slo\7 
creep. 

4 If thorc a r e sligh t shocks from time to time on a 
f au lt line kno\7n to exist, they c.r e eViden co tho. t the 
fault is active . From observations ~ith a s éismogr aph 
a lono it is not possible to det orcine just ~ha t is happ en­
i ng. Strain ma.y bo accumulating vrhich is being contin ­
u ously rolievod by the slip: or the stra in may be incr o~ s­
i ng a t a r nto fastcr than that for nhich the slippo.gos 
u ould be suffici ent to compl otoly con~ons nto. ~ho r ecord 
of slight shocks ,;; ould be n positive p roof of o.c t i v ity; 
t he ir ubs en co uould net b e complote proof of st ability . 

' 



.5 For n c omploto a:nalys is wc must arrange for tho 
accurato gcodctic survcy, follow it with somo yoars of 
observations uith a short pcriod scismograph proporly 
plnccd and woll attcndod, ropoat the triangulntion, and 
thus dctormino uhich of four casas roprcsonts our con­
ditions, namoly: 

(a) Thorc is a stoady croop vith no slight shocks~ 
tonding to roliovc the strain. Thoru is thon grave 
rcason to cxpcct an carthquakc. 

(b) ï'horo is o, stoady c·roop \Vith somo slight shocks 
but not onou gh to roliovo the o.ccumulating strain com­
plotcly. Thorc is roason to o~poct an oarthquakc, os­
pocially aftor n poriod of ho disturbanco, or aftor a 
sorios of slightly more sovcrc shocks than usunl nt a 
somowhat grcator intorvnl in timo. 

(c) ~haro is no indicatod croop aftor n poriod of, 
say, ton yoars. Slight shocks arc rogistorod. Wo may 
suppose that the shocks nrc tnking c~ro of the crocp 
and that thoro is not vory much likolihood of o. sovcro 
oarthqunko. 

(d) Thorc nro no ovidcnccs of crccp nnd no local 
trcmors nro rooordod. Tho fnult is, more thnn likoly, o. 
doad one and no approhonsion nood be folt. 

Dominion Obsorvatory, 
Ottavm, Canadn. 

Jcnuary 19, 1926. 

' 





EARTHQUAI~ SURVEY OF OZA::1K R~GIOU PROPOSED 
BY ST. LOUIS SCIEllTIST 

SUA.LL SHOCKS ARE :REQUEllT, AUD IF L. BIG OllE IS COi.IIUG WE OUGHT 
TO IQ.JOW IT, S.LYS THE RlW. D:"t. JLS. B. I.L\ CEL\/LllE 0:2 ST. LOUIS 

Ul!I~RSITY 

~ne of the rnost interesting investigations in the history of 
Llissouri and adjoining states is proposed by a St. Louis scientist. 
The information assembled during the investigation would be set 
forth on a map of the region - a map of a sort never before made 
in this part of the United States. 

The scientist is the :2ev. Dr. James B. I1iucelwane, S. J., who 
is the seismologist or earthquake expert, at St. Louis University. 
The inquiry which Dr. Uacelwane has initi a ted would &nswer the 
following questions. 

Do the srnnll shocks frequently felt in this region of late 
have c sinister rneGning which should be heeded? 

If whc, t seisrnologists ccll e, ccv tcstrophic eGrthquc~e is on 
the wcy, whct point or points in the c,rec, ~re thre Gtened? 

l ... ccuro. te, well-founded nnsvrnrs to the se questions vrnuld not 
be useless inforrn~tion. True it io thnt if ~ dis8strouo eGrth­
quc..ke is brewing in n e. turc' s mighty l 2borr: tory, tho que.ka will 
corne just the SC'..mo. It c f'.nnot be provonted nor dol~,yod. But 
wi th 2.1,1ple Wf',rning of such cm inponding poril, thoro r~re corne 
very prc;.ctic:..l things which c;;,n bo dono to minimizo tho dr..,mc.,go. 

"The Ozf'.rk rogion ~s soismic; thcv t is subjoct to quc,kos of 
the Of',rthVs crust. 0 so.id Dr. I.Ic-.,colw~vno. 11 .L. gro c. t mr:.ny srne:,11 
shocks occur in [:,11 the St~tcs on tho fl~nks of the Oz~rks. 
LiisBouri h C'.. d one oÎ tho gro :::-J tost or', rthquc.kos kno-vm Z'-t Now Mf'.drid 
c.nd vicini ty in Docombcr 1811 ~ f'.nd J c..nu :"'.. ry 1812. ~Jo h c.~d C'~ shock 
in St. Louis only c, fcw nooks c~go which vr:·.,s fol t by c, good mc.,ny 
people, c lthough it did no h nrm. 

SnK~ll Qu c.,kos nro :b'roquen t 

11 Thero a ro frequent smc..11 qunkos on Gl l sidos of u s - in 
Okl~homc , ~r kcnscs , Kentucky nnd T onnes □ oo. Tho Ozcrk rogion is 
not only cm :-.r oc~ whic h hc.s boon soismic in the pc-.st, but ono which 
is c.,ctivo nor✓ • 

11 Cortuinly it is not □y wish to nlurm people. But if uo aro 
in danger of an oarthquako wo ought to know it and tako moasur os 
in advanco to protoct oursclvos. ~/ith 1J r opor measuros for safo­
guarding a community from oarthquako danger, that danger can bo 
roduccd to a minimum. This ap1Jlios not only to human livos , but 
to buildings and otho r proporty. 
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"Lot mo rcpoat, a groat many small shocks occur in all tho 
States on tho flanks of tho Czarks. ~ ... t pros ont vrn have no 
facilitios for obsorving nnd studying thoso quakcs, which uro 
noticed by rosidcnts, and tho still groatcr numbor of qua1rns 
whioh nobody fools. 

"In tho câso of shocks strong onough to bo fclt by people 
in the vicinity, wc huvo no meJns of locating the conter of tho 
distuTbc.nco nccurntoly. Our soismograph ut St. Louis University 
vms dosignod for dis t e.nt and not local ou.rthquo.kcs. But in­
struments may bo obtnined r✓hich rondor porfoctly sati.sfuctory 
service in rocording local oarthquakos. 

i'Tho essontic.l pc.rt of our progro.m wi;l.l be to find out 
boforohcmd just rrho,t rock: strnin hc~s c.ccumulç,tod in tho rcgion 
and TThoro it is gro~tost. If thoro hc~ boon n movomont of rock 
stro..to. which will produco c, dc.ngorous str8.ip or stress in tho 
rock, wo ought to know it, · 

"This condition cc"n bo :..:,s certr"inod by sciontific moc.,no. 

Threc Stations Noodod 

''The first thing to dois to get one seismological station 
with latest equipment for recording earthquakes in operation, 
preferably at St. Louis. Then at least t~o other similar 
stations should be established on the flanks of the Ozarlrn. 
These three stationo would form the points of a great triangle 
and the data from them would be compared and co-ordinated. In 
this way we should obtuin a true record of ull the shocks in the 
region end their points of origin - not ~ distorted picture 
but~ general picture of the ~hale Greu. 

"In eddition to asce rtaining the amount of strGin vhich h2s 
a ccumulated, we should find out in whc:, t degree thts strc.in is 
being relieved by smGll sbocks, und the ~elc.tion of the sm~ll 
shocks to the plc.ces of greGtest strnin. 

i
1 The progress of Gn eGrthquake might be compc:.ted to the 

collc:.pse of --::-. big wooden bec .. r.ri in c, building. The bec.m does not 
go o.11 et once. 'rhe collt:pse is preceded by the crc.cking of the 
outer fi bers of the be t·.m . Just so, the first breck of the rocks 
in c c~t ~strophic o~r thquc.ke io known to be precedod by ~ lcrge 
number of sm::.'..ll shocks . 

11 If such shocl:s :...ro c~ ccumuL·,ting in the üz c~r l:: c.re c·. we ought 
to kno1.1 i t, c..nd .kno\J just whore thoy ~',, re origifü1ting. This cc.n 
be donc by inst~lling spoci ~l instruments for the observation oÏ 
loc c.l o~: rthqu::-J:es. And the uholo :progr ::.:n for investigc.. ting the 
0:-, rth,Ju,·'J.::0 ;JOcsibili tio s of the Oz r.rk rogion c:.::n be c e,rried out .c:-,t 
'.:'.n oxponso los s th,·: .. n tho money loss involvod in tho de s truction 
of o. single first-cl :.ss building by o~..._, rthqur..l:e. 

i 1Evontu:,.,lly .ro should h::-.vo onough informr~tion, r:, ssomblod 
in this r;r:-,y, to bo ~blo to gi vo the e '"'.rthqucJrn risk c-, t c,ny point 
in tho ü znr 1:: '. ron." 



The Oznrk Seismic Area 

Dr. Macelwane defined the Ozark seismic area as including 
nearly all of Missouri, ~'festern Kentucky, Western Tennessee, a 
bit of North-uestorn Mississippi, Northern ~rkansas, Northeastern 
Oklahoma and Eastern Kansas. 

"There is a large number of small e&rthquakes in the history 
of this rcgion", he continued, "besidos the catastrophic shoclrn 
which occurred ut new J:,1adrid. We ho..ve not enough strictly 
scientific dat& about the îJew Liadrid disuster to say that it 
was the most terrible earthquake which · over occurred in the 
United States. But probably it was. 

11 There are some indications at prosent, in the reports 
which we recoive, that thero aro more small o~rthquakos in this 
urea nt prosont thnn in tho pGst. But we cantt tell whother 
this is truc until wo get suitnble instruments. Thoro is r.. 
probability, although this is in doubt, of an ~ccumul~ting rock 
stro.in in tho region. ~10 shc .. 11 not knm,7 until :::n investigation 
has been made. There may be a catastrophic enrthquake brev"ling 
for the Ozark seismic aren. Forewarned, the threntened points 
could get ready for it in various wnys~ 

"In california a.n investigo.tion of this kind hc..s been in 
progress this yeo.r. Sorne very definite results have been ob­
tained, nlthough they nre not yet c..t the end of the program, 
to nscertc..in whct locclities cre in do.nger ~nd the best wo.ys to 
minimize the dnm8ge when the quakes corne. The mc..jor part of 
the work in Cnlifornin ho.s been done since 1921. In the lc.st 
few yecrs they h~vo gotten very splendid rosults. 

"I hc.,ve beon brought herc by St. Louis Uni vorsi ty to 
in~ugur~te tho progress of such en invostigGtion. Rocontly 
I mr..do c.. trip to Wr.shington c.nd c.skcd officio.ls of the Coo.st 
and Goodetic Survoy if thcy rrnuld gi vo o.sststcmce here o.s t -hey 
o.r0 giving it in the similQr invcstigc.tion in Southern C~lifor­
niu. I found them vory willing to co-opcrnto with our work Gs 
fo.r ns funds c.ro c .. vc.ilo.ble; Tho mo.chinory is at h c.nd, in tho 
Temple Act p~sscd by tho lGst Congross, which providos thnt 
the topogro..phicr.l m::.p of the Uni tod Stc.tos shc ll be complcted 
within the noxt 20 yocrs . 

11 '-\. proroquisite to this m~:pping is ;.-:.n c .. ccurc.te survoy which 
will dotormino tho kcy points of the rogion. In ordor to got tho 
points nocosso.ry 1.10 nood to he1vo the Coc-.st ~~nd Goodotic Survey run 
f'.. system of tri'.;.,ngulc-.tion c.cross tho Oz c.. rks .. This s"1mo tri['.ngulc:.­
tion will holp us dotormino the strcins in the rock strctn ns it 
h~s donc in Cclifornia. 

Imp8rtGnco of Tnsk 

nrt seems tome that solving a problem like this of possibl ,=i 
earthquake danger, will be of high economic importance. In a 
clearly recognized seismic region lil:e the Ozark area, we faces 
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situation something like that of storm risk. We protect our­
selves against the danger of damage from high winds for example, by 
building against the winds. When there is potential danger of any 
kind, we should take precautions. Danger of the destruction of 
St. Louis, for example, by an earthquake probubly is extremely 
small. But whether such a danger impends, where and when Gnd to 
whc.t extent should be ascertûined. 

"Our investigction may show tho.t St. Louis and environs 
are not in for any e&rthquake catastrophe but that ~ rock strain 
is accumulcting elsewhere in the Ozcrk seismic region. To as­
certain that danger end to wurn the people there, so that they 
muy protect themselves, would show our concern for the welfcre 
of our fellow citizens, It would be en nchievement in which cll 
St. Louiscns who h~d ijssisted, fincnci~lly or otherwise, might 
well tc.ke pride." 

Dr. Mo.celwc.ne expleined the t c..n ec.rthqu(._ .. ke-proof type of 
building construction hns been evolved. Properly c..pplied in the 
design c..nd erection of c. building, i t v1ill sc,ve thc., t building 
from destruction, even from minor dC'.me,,ge. '.;i/hich, of course·, 
mec.ns s c.. fety for the occup ~'-n ts c:.nd no dovmpour of bricks, stones, 
etc., upon people in the street. 

Building Against Quukes 

"This type of construction," he said, "provide s for 
flexibility with strength~ proper distribution of load and 
good workmanship throughout a building vrhich is a unit and acts 
as a unit is the best for an earthquake area. Frame buildings 
generally are regarded as safer in an earthquake as far as the 
shock is concerned~ but they are more liable to damage by fire 
which usually follows the quake. Even greater resistance to shock 
can be gotten with steel nnd concrete . The earthquake building 
is so designed that it will vibrate ~sa unit. The walls should 
be anchored firmly, tied to the framework, and the natural period 
of vibration of the va rious materials used in a building should 
be the same. This is a matter of lengths end weights und elasticity; 
and 'constants' well-known to engineers. 

"Furthermore, wcte r m0.ins ccm be lo.id i n such o. way a s 
to minimize the danger tho.t they will be broken during un e8.rth­
quake. Uo.ny times fire c:.nd l ack of v,c.. ter hc.ve cc.us ed gre~ ter 
hc..voc thcn the qu~ke itself. 

Dr. I.Ie:.celwcne is plc.nning for 2-n underground stL .. tion in the 
county, protected not only from storm disturbGnces but from the 
rumble of street cc.rs, he (~vy trucks nnd other f ec.ture s ?f ci ty 
life whi ch c c.use local c.r t ificic,l tremors. There c., seismogr o.ph 
of the l a. test improved' typ e v;ill keep c. log, c,s i t were of c.11 
e~rthqu~ke disturb c.nce s in the Ozc..rk region. Two more stctions 
~t other points of e, gre c..t tri ~ngle ~cross the reg~on, w~ll b~ 
estGblished, he hopes. Study of ~11 the d~tc obt ~~ ned w~ll ?ield 
inform:::. tion ~---..s to c.ny e '-·. rthqu:::,ke II dc,nger spots" vvhich exist in 
the region. 

The present seismogr~ph ~t St. Louis University, inst~lled 
in 1909 · .... nd typic ~-:.1 of tho instruments for long-di ""tr.nce er:.rth­
qur:.ke observr:.tion, is ~'- big pendulum upside dorm . The pendulum 
c .. ction is obt r .. ined by h~.ving i t . li ttle off vertic c.l, ---.nd 
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bGlancing the pull of gravity on the 175-pound bob c gc..inst two 
springs. b. tt~:ched te the bob o.ro two levers which re st upon 
the frc..me of the instrument :~nd c,re brought together in front 
of C'w rcvol ving cho.rt of smok:ed pc.per, on which they mr,ke the 
record \Vi th c.luminum bristles. The frc.mework: is vibrc.ted by 
the eC'..rth tremors, whilo the inverted pendulum is held 
theoretically still by the inerti~ of its 17.5 pounds. 

Kinds of Ec.rth Wcves 

Dr. MGcelw~ne expl~incd thct thero cro severnl kinds of 
ec.rth vmvos which rc..dic .. te out from c quc.ko cmd which cre recordod 
by a seismogrcph. One type is longitudincl, likc n sound wnvo . 
One is trcnsvorso, liko c.. light TI~vo. Tho ono which tr~vols through 
the onrth most rf'.,pidly is the one liko C'.. sound 1.vrwo. 

"Thoso two typos of wr.vos stc,rt togethor," set. id J)r. I.IC".,colw<'."'.no. 
"Tho distc..nco by r..rhich the more r c.pid typo locwos tho othor typo 
bohind is ~ mo~suro of the distcmco tr~vcled. Tho fc.rthor bohind 
the tr ['nsvorso uc.vo is., tho more dist r.nt tho conter of tho 02.rth­
quc.ko. Thora c.lso ~.re surf::.cc vie.vos which tr ~.vol o.round tho out­
sido of tho o~rth, Gnd thoy clso roc.y bo usod in ostimcting 
distc-.nco." 

Dr. Uc-.colr10.no wr.s grc~due:.tod from St. Louis Uni vorsi ty in 1910 
end rocoivod his M. A. in 1911 ~nd his hl . S, in 1912. Tho 
University of C~liforni~ , Gt Borkeloy, conferrod on him the dogroo 
of Ph. D. in 1923. For the l ~st t wo yo~rs he h~s boon cssist~nt 
profossor of goology ~t the University of C~lifornic ~nd in chcrgo 
of the seismogr~ph stc tion thoro. Ho suporvisod the public ~tion 
of soismogr~ph records for tho University of C~liforni~ end for 
Lick Obsorv a tory. 

Brothor Goorgo Ruoppol, who h~s boen tompor~rily in ch~rgo 
of the St. Louis University soismogr~ph st~tion, will bo ~ssist~nt 
diroctor of the now dopnr tmont of goophysics end soismology, 
bosidos c~rrying on his motoorologiccl work ~nd dirocting st0tion 
WEW the uni vorsi ty' s broc-~ dc c.s ting pl:..--:.nt. 
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CAN WE EREDICT EARTHQ,UAKES? 
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(This is an unsens,q,tiona.l ~taternent on the eartJ;tqUé:ike problem iJy one of 
America 1 s leading seismologists. Is there danger of earthquake in California, 
New Englnnd, and els3where in the United States? Dr. Willis states the facts 
33;\d the reader can draw his own t?Onclusi.ons·.) 

:By Dr. Bai l·ey · W1 lJi s 

Professor Emeritus of Geology, Ste,nford University. 

"All I know is wbat ~ read in newspapers11 , as Will R9gers El~"-YS• At least 
that is true as regard.s 11 predicting11 earthquakes. Prer.iiction connotes precision 
and _precision spices news. Hern~e ner;s prcdicts pred.so1y. T.here will bo a 
destructive earthquake shock in Wall Street in two yea:rs, two m0nths, and a 
day. That, telegraphed by ~m irres1Jonsible reporter is nevrs, though not tw0. 
There have been $evere earthquake shocks in New ~ngland. They a1·e sure to 
oqcur again sooner or la ter. Common sensa à.emands th .. at we talœ ·prec2utions 
against disaster. That is not news, though true. 

Earthquake news, served up as a kind of side dish, is overspiced. It is 
time for seis111ologists to give the public ph.in food.. Certain facts we lmow; 
others we think_we lmow; still others we infer confidently; others doubtfully ; 
thm1 we guess. The prediction of an earthquake is a gucss. which I profer to 
call a forecast. 

We know that earthquakes are natural phenorncna, w1üch· have occurred f~om 
time to time, at longer or shorter intervals, with greater or less violence, but 
unequally as regards time-intervals and intensities in different countries • . 

If earthquakes were like cornets they would return at defini te intervals, 
But they do not resemble cornets in any respect whatever . Rather are t hey like 
stonns, nn efiect of concentrated energy; gathered. in th~ one case in the air an.d 
reaching a erisis at frequent intervals; in the other case gathered in the earth 1 s 
crust and rising to a critical stntc at longer intervals. That qmch we know 
regarding their periodieity and we can say with confidence thnt the farther we 
are from the last great shock, the ncarcr we 2.re to the ncxt one. 

We know that sometjmes, but not always, earthquakes group themselves in 
a district in a brief sequence of ycars. We recognize in those cases wh2..t we call 
fore-shocks, a relieving shock, and after-shocks. When we kwe a full series t :i:1ere 
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i'"' n"' dif:iculty ir: dist::.nt:ïÜS!l~.r,,· t:1.c sc 1ï •T::' é',l I-'"'..t'ts c,f the sec ... m:cc. The fore-
sho:..-: ~s :.~· modcr"'t~ly sevor0 i:1-11ô l imi .,(.j_ ,tn t ·:Y; i. · c.ffücts to ,'7. sm(.:.ll .::rel,. • The 
relievi~g shock is cne of grc::-.,t intonsi t:: t.:--·.d. }.r rce n.rc.'"'. . 'l'h0 c.ftcr-rhoeks gr['.d- d 
uo..11 ~~ · '!'.l • ~l;i ir.. inter.si .1...y é'.:1d. frc qu:. n~;/.. In ce.~e of .:\ mod.fü,ntoly· scvere earth-
ou. ko, ho ïever , sucb ns the S!.:...,_t,['., ~ . .-~rù,'.:' ro. i1 dJc•21t, , v,·c 0r-,m'}.ot l:.nov; dcfini tely to 
v;hat cxtent i t m~w h2.ve ser7EJd .s.s .'.'t rel:LGy~ng sl-: 0d:: Tor thé.~t locnli ty or i!l whc.t 
mc.nner i t m'.\'/ h2.ve relievcd D.djo.cont d.i 3trict s cf stré.Üll-9 or hc~ve increc..sed the 
s tr,C.,i;1 upon them . He_ e v,e bc€;in to 5"UO s s . 

We m2.y be f.,u.ided · in go.essh:g by rolt:.•,tcci f2cts m1d rn.2.-r feel .norc or less 
justified. accordi115 ly . Th"J.G the hist<:r.Dicé',l r ~-co rd süows t'r12.t southern C2.Hforni,~ 
i s e. province which h.:-.s been s~1gkcm fro:n timo to timo by earthqucl:cs of a genoral 
ch: ractcr o In 185? the c1.:.. s JcurÏ)ë,ncG 'i7ê.s strorif; O?Cr m n.rea of sorne 250 , 000 square 
miles . ThD.t is , it ,.;omp.:-_red in extcnt witiJ t:i1e c:~·.rthqu:-Jœ of Fe:::iru~.~cy 28 , 1925 in 
the er:st8rn St...,_tes , but it ï72.s mucl! Œore viçlent . '11~·ie Santa Bi!.-\l"J['..TO, s:.10ck! b;r 1~or; ­
tr,.,_st , s~1002:::: 0.:1 aroG, tb--:.t iiè. net çxcced 3000 sq_u\:~re miles cmd points of :1j gî1_ in­
tensi ty ,-;er8 cu.riou.sl~r limi tod 2i.nd s:Jor.'.},dil~ . Tbe energy re} ~e.2ea_ in the 1:-tter 
Cr.ise 'ii2.S not more th2.:r_ o:ç.e rercen: ., ve-:y likely not. one ter.th oî 0:.1.f.; } crecnt • of 
thi-:i.t set frce ir.. 1857 . The 1857 sbock "i'm.~ 2, n:liPving 8hod::. It ,0.it-t.s îollowed by 
a lonF interval of quiet . I ·.wou.ld :1ot i"'cel safe :in 01etrning th2.t thf::; Scmta 
Earb,['.,ra ihddœ1t i7ould. '.'lava E. like cfî2ct. 

Du.ring tho last sevcn ye.J,rs thcre J1éwe boen fom· i :r:.cidentfs_s oÎ the $2.nta 
].J.rbs.ra kind in sout:i.1.ern Cë.i,:l ifornié:. . W·3 do not lmo-;-; tl1L'.t tt.ey e.ro îore-shocks . 
He cc-.. nnot lmo;'; u.."'ltil the relicvil1G shccl: she.l: h:. .ve sr.;_cwn tb.2.t t~cy E.roi But 
we are on the sLfo sido in gucssing tb?ut the:1 v:-ilJ. :prove te h:,.vo becn foro-shocJ.cs . 

,, 
We thfr.k ne h1ow tho.t eo.rthq_uc:.::.rns é:.rc profü1eed fjY IJYessurc wbir~h distorts 

the el.:::.stic roGks , s o tJ.w_t v.1h2n. tl1ey slip th,.,~r vibr.ri,,t2 . It hf'~s bo'3n fo-..:nd by the 
Coast Snrvey th2t tho mou;J.t<" iris ir:: Colifor~ü.::~ r.~rc: on th~~- :novo , so to s~:ie::::.k; thnt 
is , they arc pu.shed out of pl~cc , end ~e connect thoir m0v0mcnts with the pressure 
t o which wc attribute ec.rthqur,kos . In [,Outh.ern C.::'.liforn.i~ ce:::t e .. 5_n 1:1"'-1.1;.1.t2.::.n ;1ealrn 
not far from Sa.nt2. :sar·o2.r:.1 h[-.,ve movcd 71orthvr:rè., i ~ the dir c ctio:::i L1 y,-lücl1 t:10 
earthquo..ke pressur e c.hould lJush th~~n , o,s -:vo u.nà.erst--:-.rid it . In nort11crn C~'\.1ifornj_a. 
other mountain pcEJrn moyed northwcrd ,.n1~~i1 c'::ftor tn.r: . e;-,.rt~1qut'.kc of 1906, ·but thor 
then beean to sl ide l>aek sou thV:2.rcl. . Tne sl:oc::: of 1906 w.:·.s -2. re liE7ing shock for 
the r.orth c.n.d we gu8ss tba t it tool:: off the n1'essln~ -s . IJ'he 1:r10Fnk'.ins in tt.o couth 
hê.ve not bcgun t o sli.d2 bL\Gk, so we thi_1ik th;_t t·~12 pressure n::-.s r.ot · becm 1·elievod., 
and this confirrnt:, our f:,Uess that the r'Jlicving z'hock is ahc2.cl of us • 

. ...../ 

Until, rGcently we l-.1.é:'..--:re had to depend üpon our censes fo .:- e-;idence of r:..oarby 
eartbquêke é:uctivity 2.ni v.re have been awa.re thE.t the::r L'.é'p.-~cGity ·to J.etect v-ïbrat;_ons 
i limi ted to tho g::,,ec..ter onos . 'Ib.ous,?.nds of rrtl:-rwr shocks or nücro- trc:nors occur 
a:' ly m ... d thoy would gi vç 1:.s c·n index of the el.:J.st ic str'.ür:. h: tr.e i·ocl..:s :·.;.ot 1m-
1 · 0 t½c sig:üfice .. nce of c. baromcter L.1 ,,,cc:,.t:1er ob;.:.Grvn,tions, if ,ve cn·uld but 

gister the~n ccmst,:,r..t1;y . We have h2.d . instn.1went~, it i.s tr1.o , th'~,t -.~107..::.ld · rccord 
üe oci_;nrrencP of a gre2.t sh0ck n, tbousé:_1u mil es :-.w::·;y , bu7' t=1ey c:TC not t1med. to 
.. e more rr.:pid w2-ves o: a local trcmcr . Through tho ros eLrches of the Carne[:ie 
~-stitution 6:5 Washin6 ton , we now ?wve r..:.vP .. il:-:_b l8 t1.10 Vfood.-Anrlerso.n seismocetor , 
l simple , but very sensitive J.ittle L dr".::.rne:-;t, which c;:L:::1 1:-~: t·ined to record 
Üé~.stit; w:-"ves of 2ny_lcï.:.gtr , t .. nd vre arc thus in,~ position to :\mo\7 11D ,-,, t the 
ictu.al condition of the c::trthq_u.~kc str.::Li n i s in :..---i_1y di drict vvi·10re the s0i sr:JOmct­
œ m:::.y te installed . wc sb'.".11 tt::n1. ~-·~-'.;SS :nors- cortair_ly, but v;·e hcv,J to wc.:.J t 
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until the v~J.uo of th.':.. t inf()rm- U.()n is .'.'1pprcci.:. ~ed il:. S:m 1i r .':".:1c i sco, î-JL,;{ Yc-rk, 
Bosto,, u.r.d 0lsewhcrc, et J.cr..st to t"he 1e~. cc ti1:-,t )udm' 3r; i11t ~Jrcsts 'ill provide 
the in trumcnts é:. s 2- me.!:..sur,; o: solf-prc-tc:.;ti 'nu 

In the me~n timJ the sôisrncrnotc es ~l['VC bc 1:n n::-·de nnd 1~t: sted [i,t Pas~ dcna, 
whore thoy 11:"ve _proved their 3f:til~iency èy regist c ri:1t: c.s néi.n:r as two ·1Und.rcd 
micro-tr0mors a year. This st ,:,te of c.ct:vHy ::.s __ ot vrhc:..t we 7✓NÜd Jxp,Jct d.uring o, 

period o:.f quiet . It rnight occur ½ef 0re a -::-elicvh..g shod".': or 30011 c~:fter oae • but 
in the }P.t.ter easc the great s:ioc~.: :r.r,.1St have OCl.mrrcd roeer..tly, etnd tb2.t is not 
tlJP fodte 

To surn up for southern C2.lifornia: Sixty-eight 
tho last general oc..rthqu,".ke; sevcro strrtin is indica.teçl 
men ts of mountains, e.nd sei smo□et:dc rocor-is; in 1852 2, 

that of 1925 prcceded tho rcliGving C<'.":'cr +b.q-:1ake of 1857 . 

ye~rs hnve ~ussed since 
by J..oco.l sh,)eks, displc.ce­
disturbc.nce si~nilé..'.r to 
Will history ropeat? 

For northern Ce.l:i.fornia thr· f2-cts are: It is only 16 yer:.rs sinee the 
groo,test reliovin~ shock recorded in the.t province; Glisht, t~1ou6h ser;.si blG trc­
mor_s oceur from time to tirne ; they [~re net r·.s stro1Jg 2.s we wou1d Axpoct fore-shoGks 
to be; the pre-ssure which l;Joved mountafr1s h~~s be3n rl;!J.axed. The best gu.ess s0ems 
to te tbat the str~ün ho.s begm1 to re-accu.:-n.ul~,;,te, but is not likeJ.y to reach a 
critical eondition for two or three decudes . 

As regD.rds New England vve 1::.nov; the.t tho conditions are very differeLt 
from those in Co.lifornL.,;,. Interv?-,1s betwem1 r 8l:i.cvi:1g sboeks E1.re much J.ong0r; 
distinçt fore-s:bocks have not been recognized; movemer.ts of :mm.mto.,in pocl-cs may 
ho,ve occurred,, but arc . u:ümovm; se ismomot:iHc ::-oc·.)rds cf micro-tre~o L':J are ]_0c~dng . 
The St . Lawrence carthq1.12,ke of Fc"bru~.ry 28, 1325, no donbt rclievt3d the strain ~vi th­
in a considoro.hle nrea . Does th?..t ax·ea incJude Novr Engl2nd? I do not }-.:rov, . Does 
i t include New York? I cannot guess t Tt..e povcrty o:: infO'.!'.'fl12,tion is 12ri1c=rbable . 
We fr.dl two possibilities, as far apart as the poles : (1) t.he strain is relieved . 

' we neod not expoet an0thor sevore shock in a 1...:entury 0r two. Or ( 2) tho stra:i.n 
is not relieved; it î10 s beer: ir.creascd b3r ~he failure of or:ie: p.:-.rt of the c~nt:.nen­
tal struetu.re, which brings thG pressure to bc::tr on 8..nothor ; if so, vie ri.12.y ex11cct 
renewed 2.ctj_vi ty soon. No light leads in ei t~o~n .. fl~iroction . 

lîew York, Philo..è.elphia , W2.shii:gton are in a seismic bol t. wh3ro shocks bave 
been so rare and. so slight tha,t we ho.rdly q;:pect thoin. It r::3,~?" be 2. no.fo g1.1ess 
that no earthquake of any soverity wtll cver 2.ffed those dtics . And yct -
there was the Charleston eo.rthquake of 18861 .A grcat shock, its :Lnt:r>us:on u~p:.m 
our fancied securi ty gives one pause. I wish soismonetors 1".!B..d. been longer in use, 
that the~r were more generally installed tofü-.y. 




