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lit ai] or ncariy -ail of the abovc plr-,et the cartlinuake wvas pre-
ceded by a itumling noire wlich graduaitiy decreased after the
vibrations hadl passed. 'File difterence of duration aseribed to the
shucksappears ta atise mainly froin the uircumtanete that siomo
obseivers include the continuiance of vibration iii buildings, &c.,
as wveli as that of the subterrancan sotind ; and iii titis wav it is
probable tIat by soute porsons two or maore sliocks have bUen ru-
gardeci as elle.

telt olwig graphie accolunt of Ille phienomena as obscerved
al, River Ouelleappeared anonymously in a Quebe pape r, anîd ta
the muai detailed statument %vu havé seuil of Itle e ifectâ of Ile
eariliquake ini thoso localhties in whiich it m.:snost violent.

Rivière Ouclo, 17 octobre, 1860.

"lCe nmatin trois fortes secousses dle tremblement de terre sont
venite.i jeter la frayeur an milieu dle nos populations.

9Les batisses situees de cliaque côté de notre rivièro ont souf-
fert généralement. Une cfeminée citez E. Chins. Têtu, deoux chez
M. C. Ca -1ra i tnoe chtez AIt. Frenlette, une chez Auguste Casgrain,
une citez madame Frs. Casgraiui, et chez une div.aýine d'autres per-
satnnes ont été reiversées. La croix de notre Eglise et le coq

qila surmontait sontt à terre ; les murs de ntotre belle église sant
lzardés. Les scaîtsses étaient effrayantes ; la première, la plus
violente, a commencé à ,i. heures et quait, et a duré quatre mi-
nutes et 40 secondes, très violenîtes durant dix secondes et slffi
blissaît graduellemient ; la secousse la pltus faible à six heures et
vingt minutes, a duîré trois à quatre secondes, et la troisième à
commencé a six heures et demie, et îi'a duré que 'toux à trois
secondes ; mais, comme la première, C'ti un chloc saccadé faîi-
sant daniser les meubles, décrochanat les cadres, les horloges, etc

4Les zccousses ont été plus faibles sur les hauteurs, que dlatns
les plainies, de sorte que mes bâtisses se sont trouvées à l'abri tles
accidenats.

(- Jamais de mémoire (le nos laabutant.i, aîaw, ni'avons et (les
coups atussi forts. Je suis demeuré dlevant mon horloge tout le
temps pouîr M'assuarer de sa durée, ain (te pouvoir computer avec
d'autres endroits la marche (le ce gra'id et terrible plienomene.

de Un bruit sourd et fart nons a d'br averti et ensitte sont
venus les secousses et les craquemenîts.,,

l'le observation of Dr. Smalwood thtat rteo wave proceeded
froin ues to west accords withi that, of sanie otîter observera and
inay be regarded as vari et. At the saine tirme the le-arly sui-
taneous occuirence of thie slaoek ltrouglintt Canada, perhaps ti-
dicates tîtat the wave diii nat. inove liorizutitally cut reachied rte
surfacel froîn a grcnt delith andî at a, higli angle as Plerry seomnsr
to suppose rte e-irtliqt.;kes of ]Eateriî America htavu t!ualy < lie.
It must ltovever ha obscrvedl tîtat at the rate of propagatat give
b) 'M.llet for eaittlu.îke .%a% es lirougli liard rock, which is lotr
less tuai 10,000 fuet pur second, it is quito possible that even a
horizontal wvave îm.y dppear to be feut at the same instant i greni
d istanices. (1)

Ail the bservers agrue titat the sound preceded the shaock aîîd
contiiinei afier il, atid that the first shock \Vas the utlost violent
anîd it is aiso very genleraliy noted liiat it xvas most severoly fuit
oit low grouild anîd ieast su oit rocky emiicitees. Titis last character
wiiei beloîtg tu eartli<îuaiks generaily, scCni5 te ariýie froi hIe
greterresistatîce olppc.sd to tule vibrations by loase materiais as
c .onîpared wvith liard rocks.

ht appeats front the publishedl lists thiat rte late eartltqtah-e is
Ille lat of at least t uvaîst) -ilune that hiave visited Canada sinco lis
disco.aey by.Eurapeans, and we nov proceed to give somte accournt
0filiese 1)revious instanîces, avaiiîg ourselves mainly af ite facts
antd conclusions stated by Mfaliet and Perry, the two Most exten-
sive and laboriaus cailectors of earîhiquake staitistIies.

Malle! deafines anl eartiquake as"I the tranîsit ara wave of elastie
impressiont in any direction froni verticality lipward ta hiorizontaiîy
ii any azimuth titrougi rte crust of the cartit, fram any centre of
implse, or fillta more titan elle, andi w'hichi ia.y be atteîtdcd with
tidalý1 and souttd waves dependent upon Ilte im pulse ani tipon rite
circuinmtaiices ou poÂitiauî a la suat and land » Suchl Il arîh-
%vvs travel otîward front ftue centre af impulse wviîl immense

veaivandi appear as upw,.aril sliockrs or undulatinz rails accord-
ing t> lite grealer or less verticaiity of rite motion. Titey m2ty alsa
be7compltca.Itedt iitit indirect shocks arisin.g fromt unequal or cir-

(i) Sec Mallet an tlle Dynamies of Earttiquakes..-7ý-asactiont Royal
lrlrh Academy, Vol. XXI.

cuitoas transmnissiton of tho vibrations, and thtèse eontplox shiocks
astiaiiy occur lin reat anid destructive carîhquakos.

Tho causes of iesp vibratory wves, are toa doup-soaîed la ho
directiy known ta us, but thiey muist cetîr wvlien an y part of lthe
crust of the eartit is bubjected lu tensiont, andt whleiî titis is saddeni
13, relievod by fracture or oîterwtse, nui again wlîen auy part of
the eartl's crtîst is left unstupported aund collapsus linder the force
o! gravity. Geology leaclies us t0 refer sacli elfects e lthe slow
expanion or contraction of great masses of rock ultler the lithu-
etnce of lient, ta lte .i;;ngaigement of elaqtic gasea aîtder pres-
sure, ta thu remnovai of malter froin lthu lîteriur to rte sturfaco by
volcanoes, ta tho, transfereuca of sedimeni !ram Ille land Io Ille
sea basitis. Sucli causes art) constant and setilar, andi of course
lthe precîse luine at wliiel the tits ior ulisupjtorîeid wcigitt shahl
give wvay caîti carcely be calculated, anîd mnay occur witlt suiddon-
îîess and at irreg-ulair intervals ; andi so itie îay bu the halaneing
of opposing forces, tduit observationi bhows us thtat the attraction
of th teuroo or ant anusuaiiy lu%% btute aI atmospîteric pressure înay
averset [ie e quilibrttm; ait indue( an extensive vibration of the
solid crust af*I le artit, yet lt(,e acital causes af lthe phienonieiton
may have been for ages siowiy preparîîtg for it.

Tite fracturedt con Jition of the rocks of lite cartît shows liat
eatthquakes have been occurtiug Iiiiaughu ail geologiral lime,
andi tiîey are by io inans rare pitenomeita at presuel." For the
whiohe eartit titeir rate of c uirretice is stated ta bc nearly 3 per
manth or 36 pur anturn ; aitd no doubt very mnany rire unrecoried
and wçould eansiderably increasu the average. But their distribu-
tion locally is very aitequai. MVille iii soine spots slighit earth-
quakces are af ainost conîstanît recurretîce and in otiiers great agi-
tations of the earth are itot infreqtunt, in ailier extensive logieons
rio earîhqttakes ara kîtown tu hiave occurred. Earthîquakes are
manifestiy contîected witiî lite causes af volcanie actiont, and
fallow lite qarne iaw of distribution oit the surface off rte globe;
thaugh in% volcania regionî atiks and vaicauirc erupions
somustîraes ailernate, as if tl'u suppression of thte latter gave ii-
ecaseci eîîergy Io the former. Ilence volcaitiie vents have heuit
regarded as safely val ves ta titose petit-up Scisntic agencies, as
îiaey have been called, whuich shake Ilte pillars af the sol id landt.

lit Mailet's mnap of lthe distribution o! cartilquakes, in the Re-
part ai thte I3riislî Association for 1858, a beli ai intense su:smîc
aciÎvity ratils from rte Falklanîd Ilands and Cape Hornî aiong thte
Andes'and Rocky Mounctains, giviîag off a branci tlîrougi Colani-
bia ta lthe West India Islands. Il crosses over Io Asia by tlle
Peninsula of Aiaska anîd the Alutian Ilands, anîd runs dowu
titroughli Kamntsciîaska, the Kurle and Japan Istaiids, front which
il -ives off a brandli aloîtg the Ladrone Ilianads, but flte maiti bodiy
cros,;es ovor to the Philippines, antd froni thause a great crescent,
siîaped paleit strelcites arouîîd Celube8, Java, anîd 'amatra. TItis
creseptit of rte East India Islanfr, acns lu bu slt most atîtenbe
seat ai earthqîîake farce lu lthe wvarld. i seitds off branes in
kiifferei lirecI!odýs. Oîs e of ltest pabs.jeb eattu-ard andl Eouîliwesî
îlîroîtigi New Gîtinea antd rite N~ew liebrities ta New Zealand, and
Mprobably beyonîi iî e lthe Auttartie conîtinentt, giving off a long-

brach titrough the Paly-nesiait Islands. Attotiter ga(es nrtitward
and s preauls atself ini Central Asia. A titird mailning up tha MAla-
yanIPeuinisola and 1 irough. itthern ladin, Persua and. Asia
Minor, passes alaîîg hie sourit of Eurape anti extends ta rite Azores,
gi ving offa faint braucli titrougi Frantce and tlle Britisht Iliands
ta Iceiand. 'l'lie great eartiquake baud ltaus lracd, includes
nearly ail rite active valcances, except a few appareîîîly isoiated
spots in lite Oceata, like lte Sanidwicha Islandcs. Thiere are htov-
ever brond sheets o! tuie carth's surface traverseci by lte earth-
quake vibrations rcedgfront titis band of mnaximîum actionî,
antd titere are aiso .subordinate handhs of smail inlenilyt wvhichi
have itot been nticud lit the above s1w eh. Tu lthe latter belotîga
rte east coast of Amorica, wvliicli seenils ta conetitate a continua-
tion of lte WVest Indiaxi branch, extenditîg uplwarda atoiîg the
Appalacitian chiain ta Labradior, anîd peritaps compieîiîtg; tdie
ciiele ai te Northt Atlatîtic hy a sttbmariute c iitiîîtatioît to I-
lanad.

IVe oh course kîtown nthîing certaiîaty of earîquakes in castern
Aunerica ututil after ils voioniaion by Europuar.s, yet titis doua
nat toustitute a differunce belweun America atnd the ahi continent
-o irreaî as miglit ai firsi .sigit bu sttpposed. WVe knowv campa-
raîaveiy lîttie of earîhiquakes eveit in thte oid %vorld natif the 16th
century. Noîhaing mare slrangly indicates the liltie attention
giver ta naîttlrai pitenomena an rite initdile age af rite earth'ls

hisorythr te faut tîtat wvlile the recorded cartiquak-es even
itt Europe anîd tho neighbouritg parts ai Asia and Afrîca are only
f'rm 10 te 68 per centuary lu theo fursi 15 contenies of our era, they
rise iin the 18th century ta 660 and in the l9th aireaîiy amount ta


