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nJ.cv:r~ClU,JD F..LPORT ON SEISHICJ TY /,Ni; SJUS!v.iIC MONITORING rn EASTERN CANADA 

INTRODUCTION 

This report is prescnt d as a background statement on the seismicity and 

seismic monitoring in eastern Canada under the terms of Contract No . 

HRC-Olj-79-180 for a ReseQrch Agreement entitlcd "Canadian Seismic Agreement" 

be tween the U. S. Nue lear Regul.?. i·ory Commis si on ( NRC) and the Canad ian 

Commercial Corporatjon (CCC). The project, ~-;]Üch commenced April 1, 1979, is 

under the direction of the Earth Physics Branch (EPB) of the Canadian 

Dcpartment of E11cïgy, '1incs and Rcsources and .;1ill be perfor.med tor CCC undcr 

the Lerms of a Memorandum c.>f UndersUmding between th2s e two Bgencies. 

!he purpose of the report is to provide a brief account of the present 

knoi;vlcdge of tlie distribution of seismicity in astern Canada, of the 

seisrao[xaph network that is currently opernted by the EPF to monitor seismic 

activity in this region and of the proposed expansion of monitoring and data 

exch ni:;e thal is foreseen during the ngreement \7ith NRC . l-fuch .of the 

background information on eastern C~madian seismicity and the exis ting 

seismograph net\mrk is avai) ab] e in EPB published reports c:nd research 

papers. Therefore, the main text of this report on these subjecls is 

restricted to e ùrief sum:maYy, witr1 reprints or prcpdnts of re>levant reports 

attached as appendices to provide the reader with more complete and detailed 

information. 1!1e proposed expansion of the ea~te~n Cana<lian seismograph 

netwo1k, to be un<lertaken during the NRC agreement, is given below in a~ much 

detail as possible at the rime of preparhtion of this background statement, 

but should be considcred l nlalive at Lhis stage b~cause of th. large n•mber 
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of {.<le tors, sud, as c. os l and si!-e o.va il abiJ ity , that will e;overn the eventual 

configuration. Furthermo~e , cont inuing operation of the basic seismograph 

ne twork dcpends upon conlinuiug C~mad i an governrne nt fjnancing. As the primary 

products of interest to NRC und 2r the ternis of the ag e ment a.-e d.Rt a and 

deriv,ed P< rmnc.tcrs on eastern Canad:i.an earthquakes, a firrn timetable J.s 

dcscribed below under ~iich EPB will make thi s information avai lable for the 

duration of the agreement. 

HISTORICAL AND INSTRlfüENTALLY- RECORDED 

SEISMIClTY IN EASTERN CANADA 

The basic earthquake data available for eastern Cana~a a~e from the two 

ca!·é'\Jogues , [ Sraith (1 962 , 1966) which cove1: the perio ds 153/i--1927 ·nd 

1928-1959 , respectively, and from annual catalogues published by the EPB sinc c 

1960. A list of these catalogues , to 1977, is given 1 n Table 1 . The c.ur-;,· ent 

schedule for data r eduction and publicat ion of C.::ma.dian earthqÙake catalogues 

JS described J.n a l atcr section of this report. 

The eart.:hquake data for eastern Canada h 1ve bcen displayed on maps and 

discussed by many aullwr., 111 re cC'nt years . The mos t recen t study of thi s type 

by EPB st:aff js the pape: by Basharn et al. (1 979 ), a preprinL copy of v?hich is 

attachcd é\S Aj1pendix A. '.Luis papcr includes a 1-Qble of all carlhquakes 111 

eaGtern C&na<la with m~znitu<lcs ~ 4.0 . The ~9gnitudes and/or ep iccDtral 

coordinat 'S of many of thc se ear t.:bquakes have becn r1odifioc1 irom prf'vious 

catalogued valu.a on Lhe basis of r casscssmcnls of ~croseismic and 

inGttumcntal dat . Ar,:1en<Fx fi also incluàes epicent ral µlots for ·~a~tcrn 

Canada in fjve tirnc pc1·io<1s: 1661-1849, 18.'.:.0 ·-1899 , 1900-.J974, 1925-191+9 and 

]950-1975. 'fhese i:;lotn jlltH·tratc th<~ :incn"!.'.lff· of earth~1L1<'l~e ::nfon1<.'t·ion with 

tim2, :ith the ~pre.;id t:'ad.y settlC'l"'"rfs and the dc~·1clop111<1d: of the scir,mograph 
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P.ecent: speci:il stu<lies of easlcrn Canaùi.an ear tl1quc.!ces and eartÏ quake 

zones have focussed on the Charlevoix zone in Lhe St . Lawrence valley and on 

the Western Quebec zone north of the Ott awa Liver . Leblanc and Buchbinder 

(1977; att:ir.hcc as Apr.·cndi'{ B) c'escr ibed the r esults of a field exp riment 

that provi d :d a clear delineation of the ext ent of microear thquake occurrences 

in the Charlevo ix zone . P noda l solutions for i:d x of the microea thquakes 

suggest that a thrust regime is along planes striking north or northeas t . 

StevePs (1979; preprint attached as Appendix C) has reas sess ed the catalogued 

locations, using available instrumenta l dat a , of a ll Ch ar levoix zone 

earthquakes M ~ 4.5 since 1924 . There i s strong evidence to suggcs t that a ll 

of these earthqt ak2s occurred within the zone of microearthquakes and , in 

f ac t, that they tend t o cluster at each end of the 70 km long microearthquake 

zone. 

(Appenùix C inc ludes an account o.t the :instrumentation and peak re sponse 

hara=teristics of the scismogrcph s ta tions in eastern Canada and the 

northeastern U.S. during the first half of this century, infor~ation that will 

be of value i n the study of instrumenta l data of twentieth century earthquakes 

throughout northeastern North America .) 

Two earthquakes wi th magnitud2s near 4 in ~.restern Quebec north of the 

Ottawa River, lhe Ha.niwaki earthqua1<e of 1975 and the St. Donat e&rthquake of 

1978 , have bcen s udie<l by Horner et al ., ( 19"/8), attached ils Appendix D, and 

(1979 ), preprint attached as App~ndix ~' 1espective ly. Aftershock monitor ing 

p.rovide<l accurate hypoccnt:ral loca tio l for cach of the main shocks, wj th é'n 

estimated uncerl:ainty of about 2 lo:-1 on al l thrce hypocentral coordinales . The 

mech;.misms for both of thcr.c carthquakes are shown by P-nodnl and surface v ve 

2n~lysis to c thrustin~ witl1 the deviatoric pressure ax·s nearly horizontal 
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nt a soutl11-.'e1,t: to r,o,1th tirect:ion. This pair of carthquakes ·bas aJ.so provided 

the first clear e idence of an increase i n focal depth across the Western 

Quebec zone, from about 10 km north of Montrenl to about 20 km north of 

Ott<'\wa, J50 km tu the west. Thit> differcnce in foca l depth 1s supported by 

the isos eismal data for Lhcse earthquakeG and is apparent in the isoseismal 

data of other eacthquakes in the zone for which accuratc focal depths are not 

availabJe . 

SEIS:MOTECTONICS A.I.~D ZONES OF EARTHQUAKE 

occm.r-E 1CE IN Ei\STERN CANADA 

Work is underway at EPB to expand the above described, rather iso l ated , 

results into a more conprchensiv2 correlation of seismicity with other 

gcolo"~.c;:l .::!ld gecpLys)cal ;::::.:.m .. _tcr:; . At r;r.::sent , the un 'er.stamiiug of 

importAnt geological structures, neotectonics and causaLivc stress field 1s 

not sufficicnt to d2Jineatc the eastern Can~dian seismicity on the basis of 

11 sej smotecLonic provinces ' ' or geologica lJ.y-controlled ·eis1uic source zones. 

TI1ercfore, Jn the s8ismicity mo<lcl developcd for seismi~ risk estimation by 

Basham et 1. ( 1979) (Appendix A) the " zones of earthquake occurrence" in the 

east· arc baserl princ i 1 ally 011 ·~hc d1strilmtj_on of histo1·ical a!.ld recent 

scismiciry. ~he ri~ionalc for the zone bo~ndaries, the clerivation of 

magniLud::: rPcurrencc relations ·.nd some sa~ip:t<::: Yisk c-.nlculntions are describe-i 

1 n /~J'p0.ndi>: A. 

Dy i.i.:.ce&:Üty, the s:i.ong 111v sti.~atiori.> [''1d seimni~ dccign i.Îlc:.:ia for 

nue) e111 power statior;s in easlern C:inada rnust a) so b~ basccl on t11i s 

lcsc-th~r.-perfec:t uide;~standinL o tbe sei.sn:icity. l\ standard for seis~nic 
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qualification of CA~DU nticlear power plants is under development by a 

Technical Committce of the Canaclian Stand<Jrds Associél.tion. A discussion of 

castern Canadian seicmicity and the combined probabilistic/deterministi c 

approach to seisnic risk estimation in the context of this standard is given 

in the Appcndix A preprint. 

SEISHOGRAPII OPERATIONS IN EASTERN CANADA 

Seismograph operations in castern Canada commence<l with the installation 

of a 11iln·e seismograph in Toronto J n 1897 and a Bosch seismograph in Ottawa in 

1906. A history of the subsequenL development of the enstcrn Canadian nctwork 

is given by Stevens (1979) (attachcd as Appendix C). 

Th~ current (May, 1979) confjgLration of the eastcrn Canadian network is 

show11 jn F:is\1rp 1. The fC'u r st2.i.dard st&tionc pr0àucc 3 shcrt-pt::riod and 3 

long-period photogrdphic records daily. Tl1e ten regional stations produce 

short-period vertical hot stylus recordings; PBQ and POC regional s tations 

also producc short-pcriod hori·ontal recordings. The borehole seismograph, 

GAC' bas a down.:...hol~ triaxial SC"lt•momcter of the type used in the u. s. s (~ismi c 

Research Observatory netvmrk; d<•ta ar telernctered to Ott.:iwa a:.1c1 recording is 

incorpOL<4lcd within the E.::istern Carwda Tclemetcred Network (ECTN). The ECTN 

currently c0rnists o[ ten station s with data recordino on-line at the 

Seismological Laborator: in Ott~~a. Short-period vertical components of the 

lfontreal (llNT) and Ottawa (OTT) standard stations form part of the ECTN. Aï~o 

in operatioi., but not- sho•m in Figure 1, is [111 array of sevcn 

radio-telemf tered stations wi th F; .1 tape reconling in the Char] evoix nre.:i of 

the St. L~n-·rrnce (ne nr U1Q r:r1d POC in Fi gurc 1). 
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The EPB preparcs an annual publicatio:1 desc~ibing the Canadian seismograph 

operat ions . The most recently published ediLion ( 1977 ) is attached as 

App endix F. This publication provides details of seismograph instrumentation ; 

calibration curves, data dist ;:- ibutj or1 procedures, etc. A recent sum..'11ary of 

sei smologica l :i_nstrumentation and data proccssing in Canada by Ilayman and 

Sh a non (1979) is also att ached as Appendix G. 

The ECTN system is of particular inlerest in the context of the NRC 

agreement, so addiLional deta il are p ·ovided 1n the following paragraphs . 

The reffiote stations each consist of a Geotech Sl3 seismome ter, an 

am)J:i. fier with a bandpass of 1 to 20 lfa , a binary gain rangjnz analogue to 

digital converter, a ser"aliser and modem. Data are digitis ed at 60 samples 

pe r second in a format which includes a 9 bit mantisse and a 3 bit binar)" 

exponcnt to yield a dynamic range of 96 dB. The serialieed digital data are 

t;:- a;iF:·-.1ittecl to Ottawa ove::: uncond ::.tion:::d :!.C ût;CÜ phouc linc:.s at 1200 0au.ù. 

Enchancement s to the basic design in 1978 will permi t greet ·r dynarnic range 

and the optional use of a UHF radio link for t clcuetry of the digital da ta on 

all future st tions. 

The Central Processor consist s of dua l PDPll proccssors with up to 80 

Mbytes of on-lin:; storage, ejther of which can function .os t he event detector 

in a cold standby mode of opcration. 'J'be system uL:ilises the RSXJl-H 

operating system an~ uses ·ECnet for interproccssor file txansfer nd f ur file 

exc~1a:.1~;,e with the other EPB on-li ne seisrnic processors . Drur. record ers Fi th 

i ndependent rnicroprocessor controlled digital to aualog converters are used to 

monitor key stations in ci1e nctwork . 

A trige;cr algor ithm continuously monitors the inc.oming L1ata and whe:n 

t ri~p-er conctitj•)JlS :ire s.<ïtjsfied c;..·eates .:;n cvent fj)e on the dise. The 
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trigr,er a.lgorithm fj_J ters '"he daL1 in the band J. 5 t o Lf Hz and then short: t erm 

(4.3s) and long te:cm averages (512s) are compared . Typically tri gge r criteria 

are: STA ) (/ to l+)·k LTA . Currently there are no coinciclence requi rement s in 

the algor.i.tltm due largely to the inhomogeneity of the network . A dis e based 

ring buffer permits 60- of data to be saved ahead of the trigger. 

A graphies terminal and a plotter are available for quick look ~nd hard 

copies of the data. Digital event files are stored on 9-track 800 bpi tape 

reels in .t'\NSI l abdled format. 

PLANNEU EXP! rnION OF THE EASTERN 

CANAJ)A TELEHETERED NETWORK 

Figure 1 shows the approximztc locations of sixteen additional stations in 

eastern Can~da thnt are plann~rl for installatjon in the ne::t two ycnrs. T~blc 

2 shows the names of the settlf'n1ents nearest to the planned locations . The 

locations numbered 1-12 are the tentative sites planned for ncw ECTN stations 

made poss;_hle by tl c NRC agreem2nt. Loc.:- tiens numbcred 13-16 are tentative 

sites for o ·her ctl!tions planneô by EP.B, site 13 (Temiscaming ) as an ECTN 

station, sites 14-16 as additional rcgional stations. Schcdules for this 

In alJ r.ase.s, the plrmned nt:ation locatj ons sho~m in Figure 1 should be 

considcre<l an approxima te. Th~ final locations rnay be as much as 50-100 l:m 

from these sites and will depencl on seismic nois _ conditions, data telemetery 

possibilities and costs (for ECI'N stations) and the avctilability of local 

operators (ior regional statior~), as \rell as further considerations of 

ovcrall nc~ork c0nfiguration ~id seismologicAl req11irRments . 

.. 
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Onlm.- io and the t•pp er St. Lm.n~1,ce re6ion of c· ste1n Ontari c1. However, .'.lS 

neither th number of .talions, their type, nor their planned locations are 

yet known, thcy have not been included in Fi gurc 1. 

The planned expansion made poss ible by the l:rRC agreement is shown as a 

total of twelve stations in Figure l. This number should be considered as 

tentative al this time because it will depend on costs ( instrumentation, 

installation, data telemetry, etc .) that are not known accurately. Howevers 

with this as a working plan, we describe in the following pa~agraphs the 

planned schedule for the develo ment that will be undertaken. Considerab le 

capability h:.is .?.lrcady be1"n dcvelop0d on the ECTN, both in t erms of compJ etect 

R&D hld in terms of installed excess capacity. Thus the ovcrall strategy, at 

l e2st during the first half of the 5-year period of the agreement, i ill be to 

install àuring each year as many stations as can be handl.ed by the curr nt 

system of ltarcl\vdre and soft·rnre, élnd jn parallel develop t-r~ Pclcljtjo;';i1 

capability :J..n hardi;are a nd softwaie to meet Lhc i.ns tallation needs of the 

subsequent year. 

The planned inst~lJ.aLion program for the fir st year (April 1 79- March 'GO) 

i nc lud es tl10 instrumentation purch&se~ site t sting and installation of the 

~tar ions numbcred 1 through 6 in Figure 1. Station numbcr 6 will replace· MIQ 

and the net 0ddit i01t t o t.k.' ECTiJ v101.11 d Le fivc.. < t<.itions. It is planned to use 

l·adio telemctry for stations 5 and 6, and per1i .nps 3, with repeaters él.t 

é1ppropL·iate h i gh e lcvati ons in e:rnter·1 Ontario e.nd western Ql .. ebec, and 

tclcrhon.e line telemetry for the remaining stations . 

U~ring this first y~ar most of Lhe resources nou lJ be utilized on capitnl 

cxpcw:1 iturc ~'1d nort-recui.:-r:i.ng R&D costr; . Withi u the SeisnioJ t gical Laboratory 

tl1e dcvelopbCnt rrioritier: :Î.nclude: airnlysis of throughput Ulpahilitfes; 
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preparation of a network-indepcndc~t event file format; improvement_ of 

graphies programs; further development of Lhe trigger algorithm; evaluation of 

digital multiplexer options; an<l finalization of station location plans for 

lhe following year. 

The plam~ed installation prot;ram for the second ycar (April ' 80-l· arch '81) 

includes the instrumentation purchase, site tcsting and installation o[ the 

remaining ~ix slations, 7-12, in Figure 1. As stated above , this final 

configuration should be considcred tentative bccause it will depend on planned 

optimum usage of available resources as well as other seismological 

considerations that rnay be brought to bear during the first year. 

During the second year the availablè resourccR would be utilized on 

capital purchases, installations, maintenance and data telemetry line rentai. 

Priorities within the Seismological Laboratory would include furtl1er hardware 

and softrn:ire developments and the p1: pa.cat.ion of a report for. pub 1 ic;:itj on on 

the overall ECTN system configuration and capabilities. 

There would be no planned installation program during the thir<l and 

successive years under the NRC agreement , but one or two station relocations 

rnay be nccr:!ssary becausc of site characterist:ics or other seismological 

considerations. Resources would be utilized prirnarily on data telenïctry line 

rentals, station maintcnunce and hardware and software n~intenance in the 

Seismologiral Labor3tory. 

CANADIAN CONTRIBUTIONS TO NORTHEASTfaŒ 

NORTH AMERICAN SEISHlC DATA EXCHANGE 

A sample schcdulc for the deterrninaU on of eastern Canadian sc:i s1"id ty is 

pre r.ent:ed ; 11 Table . .1, witliin lhc [nir·1e.wor.l~ n[ thP o re.1:-;:i l. J C:-nadian seismicj L/ 
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data proccss1ng and bulletin pre~~r2tion sch d11le. The table pres~nts a 

sample schedule for the May-J11nc, 1979 period and indicates al l stages of data 

reduction and bu ll etin preparntion, from the rapid telephone exchange for 

events of immediate intcrest: to the prepar.?tion of the annual catalogue of 

Canadian carthquakes. 

Rapid d~ta exchanees by telephone are usually undertaken by EPH in Ottawa 

with the L.:ïmont-Doherty Geological Observat-or.y and/or the Weston Observatory 

following widely fclt or scientifically intercst ing carthquakes in eastern 

North America. These rapid exchanges allow cpicentre and magnjtude to be 

cl crived fr0m the l.::.rgcst possibJ E. data set for the occ:rnion~ l eartliquakc of 

immcdiatc j nterest. 

Data from the ECTN will be mede available in the form of an ECTN Bulletin 

that will be prepared and distrilmted every two months. This Bullr:!tin will 

sh01_,r derive<l p3rar.:etcrs (cpicer:tr"s and magnitudes) · s \iell as basic d.'.'ta 

(phase times, P first motions , groun<l amplituJes and perio<ls) for all located 

eartllq11&kes in oi: near C<:!nada. In the sample schedule shown in Table 3 the 

H:iy-Jun.:; 19i9 ECTl·l bullet.:.n will be prepare<l and distributed ln August, J979. 

Ua~a fr m the northcastcrn U.S. neL~orks will not normaJly be availnble ln 

this t~œ frame, so sma ll carthqua~cs in the northeastern U.S. poorly r~corded 

on ECTN will not be inrlu<lFd. TI1is ECTN Bull0tin wi lJ be a new feature of 

C.:inadi~11 seismicity data iet1ucticn and will be undertakcn under the tcrtr.s of 

the l'füC Hg1 eC'in(;nt Lo make ECTN data av ai lable i.n adv.:mce oi the prcparation 

date of i:~1E: Nol.·theaste:ru U.S. Seis!!ÜC tTetwork Bulletin. 

TJ,c ECTN B Uc:tin v:ill conta'r co;nplete i·e;:idinos fro1.1 ECTN stations for 

any castcn1 Ctl thquakes that h<"!ve 1Jce11 loc.atcc1 durin.g th0 two month period in 

qu0 .. ·Ucia. Lt w.i.11 ,11~0 contain tltO<'e reliab::..c data that are :nai]ahle from 
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any olh:.->r (:;_ n;idian scisrnograph statioHs at the time of its prepnration . These 

latter <lala however, \,1 iJ.l not be. complet becnuse the records from the 

non- ECTN stations will not have been thoroughly analysed . Similarly, 

preliminary northeastern U.S . nct1ork data that may be available will be 

incoq,101:ated. 

Any revi.s1ons to the ECTN Rulletin fiJe will be jncoi:porated in the 

regular EPB b~nonthly reports on Canadian earthquakeu ~fui~h are published 

approxjmately sc·cn months afler the arthquakes accu~. In the sample 

schedule of Table 3 the bimonthly reports for the May-June 1979 period will be 

published in January , 1980 . 

The EPB bimonthly reports ons is t of three parts, a SuL'llnary Us t, a 

Bulletin list and a Current list. The Surrnnary gives a chrono·logical list of 

cpicentres, magnitudes and otl1cr derived parameters of all earthquakes located 

in or uear Canada. The Bullc:tin gives the san1e information Lut also in.cludes 

the basic data used to derive the cpiccntres and h~gnitudcs. E~ch list is 

divided into eastcrn, western and northern regions, so the eastern ~ection of 

the regula1· EP.B Bulletin, publislied ]n J;:muary, 1980 in the ex;implc, is 

equi alcnt to the ECTN ll11lletin, vublished in JuJy, 1979, b t now contains a 

complcle nnd final set o[ all C.:madian seismic 1ata. The Current list gives 

provisio0al epicentres and inagoitudes for any earthquakes }Gca ted in the 

approxi1:1<:tely sjx-wonth period fro.m "the timc period c:overed by the Suâ!ffiary to 

the date of i ts if; sue. The Curr.e1 t list thus p:i.·ovidcs an up-to-datc account 

of the rno•~c intercsd ng Canac11 au earthquakes, al though the iniorrn.<ttion given 

is neccssarily provi.sinnal. 

The EPB Sum.n.:i-ry nnd/or BuJ let·ü are <listributed jn whole 01 i n part to the 

operatcrs c> - seismo~~r.::ph nctworl's ltcar to C:rnad.:i, selc>c i.c.:d Caru:idj o.n and 
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Am0rican uuj versities, the U. S. N2tional Earthquuke Infonna tio~1 Service , the 

Inte1·natioaal Seismological Centl'e and several privatc and public agencies 

that have an interest in Canadian ear thqu akes. Copies of the Summary and 

Bulletin will be distributed under the te rms of the NRC agreement, to the NRC 

and to interested no;·tht.astern U.S. ne twork operators. 

The final i,ublication co::itai Ling inform<ltion on Canadian seismicity i s the 

aum.i.al cat.nlo:;ue of Can.:::di< tl ea1 Lhqnakes. ( The annual catalogues for p ast 

years a~e listed in Table 1. ) In t h 0 Table 3 semple schedule, th e 1979 

Canadian ea:rthquake Célta1 ogue i s scl1edu lecl for preparation in November or 

December 1980. 

Th~ information contained in the Catalo;ue is essentially the samc as tha l 

given in the six rer;ul.:i.r bimonthly Summ-'lric s for the ye&r . Sorne laLC'-arriving· 

rwn-Canadian data m.:;y be added and som solutions nay be mocl ified to give a 

consistent interpr.tation to simjlar Pvents throughout the year. The 

Catalogue wilJ a so include a1y isoseismal m2ps , P-nodal solutions or 

surplcm2ntary informntion that have lieen der:i.ved for any earthquakes during 

the year. 

The 1978 and lM~er Catalogu-.!s will cont.aj n only earthquakes for whic:h t he 

maenitude is 3 or grcatcr . Earlie1 Catalopu cs had listed all events that. 

couJd be locnted, but the exp:moion of the Canad ian sei;;m'Jgr<iph net;mrk in 

rccent ::,cars hns led tû a m.::rkcd increase in t1H:~ number of very small 

e<tr!.:hqmùe& Hl some r('gions a;ïpe<11 fr1g in the Catalogues. The restricLion t.o 

magnit·J~ 3 or grcrtcr will be vse<l in future to present a truer picture of 

the ]evel oi sir:nifi.c.~~nL seism:ic .s.ct ivity tlu-üu~hout Canada. Informntion on 

the smallcL e.'.1r!:hq1.1a:,1'G ~··ill c<·utinue to b t.. c.1ocumcnte1: in the bimonU1ly 

repo:::ts. 
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Epicentres, mag1litudcs awl othcr rela tr.d parameters for a ll known 

earthquakes in or near Ccuada are st o~ed in a digita l da ta file. Data for 

each new ycar are added to the file at the time th e Catalogue is published. 

Any or all of the data a:ce a.vailaLle on reques t for a routine nominal charge . 

The digital nDture of tl1e f ile al lows for searche$ of speci al regions or time 

periods to be done easily and quickly. 

The fir st ECTN Bulletin undcr the tcrms of the NRC ag r eement will be 

is sued for lhe Hay-June, 1979 i;eriod in August, 1979. Informat ion for the 

monlh of April, 1979 will be includcd, for this time only, to make the ECTN 

Bulletin complete from the co1nmencemcnt date of the NRC agreement. 
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Yea.rs 

1534-1927 
1923-1959 
1960 
1961 
1962 
1963 
1964 
1965 
1966 

1967 

1968 

1969 
1970 
lC,71 
1972 

1973 
1974 
1915 
1976 
1977 

TL'.TILE 1 

Catalogues of Eastern Can~dian Earthquakes 

Smith 
. n.ith 

Autbors 

Hilne & Smitlt 
Jjj lnc & Smirh 
Nilne & Smith 
Hilne & Sm-;_th 
Smith & Mil ne 
Smith & M.ilnc 
Stevens, Milne, Wetmiller 
& Horner 
Stevens, Milne, Wetmillcr 
& Leblanc 
Stevens, Milne, Horner, 
Wetmj ller, Leblanc & Mdlechan 
liorncr, Hilnc 8 McMechan 
llorner, Hilne, McMechan 
Horner, Milne & McMechan 
13asham, Hornc~r, Wet1niller 
Stevens & Leblanc 
Wetmiller 
Wetmi ller 
WP t111i 1-1 er 
Wetmiller & Horner 
Horner, Stev ~ns & Wetmiller 

PubU cation 

ub . Dom. Obs., 26i 1962 
Pub. Dom. Obs . , 32, 1966 
Seis. Sedcs Dom-.-Obs. 1960-2, 1961 
Seis. Series Dom. Obs. 1961-4 , 1962 
Seis. Series Dom. Obs. 196?-3, 1963 
Seis. Series Dom. Obs. 1963-4, J96G 
Seis. Series Dom. Obs. 1964-2 , 1969 
Seis. Series Dom. Obs. 1965-2, 1970 
Seis. Series E.P.B . o . 62 , 1972 

Seis. Series E. P.B. No . 65, 1973 

Seis. Series E.P .B. No. 71, 1976 

Seis. Series E.P.B. No. 67, 1974 
Se{s. Series E.P.B . No. 69, 1975 
Seis. Series E.P.B. No. 74, 1976 
Seis. Series E.P . B. No . 76, 1977 

Seis. Series E.P.B. No. 72, 1976 
Seis. Series ~.P . B. No. 73, 1976 
Scis . ~eries E.F.B. No. 77, 1977 
Seü . Seri<'s I:.P.B. No. 79, 1978 
Seis . Series E.P.B . No. 61, 1979 



TABLE 2 

P1 anncd Ad ditiona l Stations for the Eastecn CAnadian Seismograph Netwock 

Site No . 
(Figure J) 

1 

" .) 

5 

6;',.* 

7 

8 

9 

10 

lJ 

12 

13 

15 *"' '''":' 

Approximate Location 

Sherbrooke , Quebec 

La Ha1baie , Qucbec 

Cornwa ll , Ontar io 

Val d'Or, Quebec 

Hont Tremblant, Quebec 

Grand Remou s, Quebec 

Chalk River, Ontario 

Ch icou timi, Quehcc 

Matane, Quebcc 

Edmundston, Ne v Brunswick 

Sackville, New Brunswick 

Sc.r luruu Ri ver, lfova Scot i a 

1'cmiscmning, Ontario 

St. Cather i ne , Ontario 

Ya?uskasing, Ontario 

Gcr8ldton, Ontario 

* t cle1netry f·L .. O~n the Ll ... IQ or POC regiol.1al station 

** will replacP N!Q ECTN station 

*·~;'< :rq,ional. statio.1 vil 1 xep l ~tee WNR 



Date 

Hay-June 
1979 

.August 
1979 

November-December 
1979 

January 
1980 

July 
1980 

October-N<~vem er 
1930 

TABLE 3 

Sample Schedule for Determination of 
Eastern Canadi·n Earthq akes 

Remarks 

Data months considered as example. During this 
period daca exchnnge with northcRstcrn US agencies 
by telephone will be undertaken as necessary for 
cvents of jrnm.ediatc interests usually within two 
working days of the evcnt occurrence . 

The May-Junei 1979 ECTN Bull-tin will be issue<l 
giving, for located evPnts, a complete list of ECTN 
data plus other reliable data a ailable at the time 
of pub licalion . 

Data from all Canadian seismograph sta t ions are 
analysed for the May-Jun , 1979 per;od . Additional 
Cana.dian and ïlortheastern U.S. data are added to 
ECTN data. 

'füe regular EPB bimonthly Canadian fumm.:iry and 
Bulletin for the May-June, 1979 period are issued . 

Data analysis for the 1979 year is complete and the 
last regular bimonthly reports, for 
No;,crebcr-Dcccffibu: 1079 issueJ. 

The data ~et for the 1979 year is finalizeci, 
confir.med blasts are deleted, similar e ·entG a1:·e 
given a consistent intcrp1etation and any 
suppJ emenU.1y information such as isoseisrnnls and 
l'-nodal solutiC'ns nr<" prcpared. The 1979 Catalogue 
of Canadian cartliq-:.i.<')ke.s is pr pared. Parameters :for 
nll located evenls are ad cd to the EPB digital data 
file. 



~ . \ 

~ ,~iaa 

, î" .--'! iJ 

/ ~ 
\ lAQ l ) ,., 

(c LGO ... ~\j?LBQ 
\~ t LCQ 

\~) 

~,CH,-

\1iNQ 
v 

----. 
ls,:. ,..,- ,;~-! ;-1 
1 ...... lc.i1Co1 û ... .................. ... ..... .. f.=..,., ! 

j 3- comp borehoie ............. .. LJ 1 

l FlegioraL .......... .... ........ ... .. ... J;;. 

IECTi'l ···· ······· ··· ·· ··· ·· ·· ······ ··· ···· ? 1 
'! :Jiapned ( i".I".~ C Agreeme'it ). r ' 

C · J ~ r.: • 1· ~ ., f ~, 
f 1 a r. i-·;d ( 0 'ne 1 ) • • • • • • • • • • • • • • • • • • • r ~ 1 

i..___. 

1 ( (n 

"··---_ 
1 

\ 

'"---
! 

1 \ 

•>-A 15 
~STJ 

(;(--1 

~J ~~ 
~;.·Î 

I~ SUD \ 1? 
\....... ... .: 
t<·~ 

--" 
, -......_-" c: 

!"' ...... // Li\ (.,: .. j ~ 
( A / .. _,~;.;o 

iq • ~ ~\ --o..-.·"'~ " ..., /1. 
,.-. "" / / I'" \.... \ \... ~ . . Y; 

'( 
7. !,. .v·vv,,.... ...... ' c~ /. v G. NT ," \ b.. ~· 1~7~ , 'lfi\.;:A ..- ) · ...._ ~ r·...10.-\<--~-L ·:1ï·qNT " .· " 
,- IÎ y . -.....,.:....., • h 1 \ " 

~ .~ .. 1 L. 1\ . • •. 

OT-- ;- /..... """°" 1 · A. • .. . '-· · - ·· -·· l.il:HA L 
3 Y ru 

1'~70~ 
,r ~v 

1 o 2ookm 400 
. l 

w' NR~"U /---·-Sf.t-
1 ---.r--
1 ~ ~ 

L ~7·~~· 
1::: ir4· 1_,,: re Î. H STATIONS IN EASTF:RN CANADA 

:~%t'r~!'-!".'Jlit'''~r.l"' ... -..·-.-.-:;i~~=~ ...... -
-----·:r-:~ .... --= ·-~-~--~ .... -~:-.~·~ ... .....-:*-......------··-



A:OYENnIX !. 

Prcprint: 11 Regional Assesf'ment of Seismi.c Risk in E.:rntet.11 Ca11a<la" 

by ~.W. llasham, D.H. Weichcrt and M.J. Berry 
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