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Seismic Monitoring 

at the 
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by 

R.J. Wetm.illcr 

Division of Seismology .::ind Geothcrmal Studies. 

This report summarizes the progrcss to date of the seismic monitoring 

conducted by the Earth Physics llranch at the \füiteshcll Nuclcar 

Research Establishment (WNRE) near Pinawa, M.:in1toba. A seismograph statlon , P\.JM, 

was opcned on the WNRE propcrty on October 10, 1978, in order to monitor seismic activity 

bclow magnitude 3 in the are.::i. This station has now operatcd continuously for about 

four months and has dctected no c.:irthquakes magnitude 2 or grcater close to (within 

60 km of) WNRE. The gencral assumption of a very low rate of seismic activity in 

southcastcrn Manitoba cannot be contradicted, but a four month period of observation 

is too short to allow a confident assessmcnt of the rate of earthquake occurrence. 

The rate is assumed to be vcry low in southeastern !ianitoba becnuse of the lack of 

any historical evidence of earthquake activity . Tl1e area is classified as the 

l owest risk, Zone 0, on the 1970 Seismic Zonlng Map of Canada (Fig. 1 ). No 

t:arthquakes are known to have occurrecl within 300km of \.INRE (Fig. 2). The closcst 

signlficant carthquakes are two magnitude 5 carthquakes , one in southern Saskatchewan 

in 1909 and th e othcr in western Minnesota in 1917. The 1909 tremor would have been 

felt mildl.y at WNRE, if it had exlsted.at the time, according to the isoseismal 

map shown in Figure J . It is unlikely that events of thls sizc have occurred in 
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southeastern Manitoba sincc the mlù 1800 1 
8 bec.:iusc strong tremors that such events 

would produce at Winnipeg .:ire not known to be part of the h.lstory of Lhc city . 

l!owcver, some sm.:illcr trcmors felt only over limitcd areas may have gonc unrecordcd. 

Instrumental coveragc of srnallcr earthquakes in southeastcrn Manitoba has been poor. 

Figure 4 shows that most scismograph stations have been locatcd at distances grcater 

than 500 km from WNRE. They would 'only provide coverage of cvents magnitude 4 or 

greater since about 1950 and 3 or greater since the mid 1960 1 s . The prcscnt PWM 

sLation is capable of dctcctlng any magnitude 2 cvents close to t-JNRE. 

In summary, the absence of any local earthquakes during tl1e four months of monitoring 

of seismic activlty near the WN!Œ by the Earth Physics Branch has not contradicted 

t he assumption of a very low rate of scismlc activity suggested for southeastern 

Manitoba by the lack of historical earthquakes, but a more extensive period of 

monitoring is required before tl1e presence or absence of low magnitude seismicity 

can be estimatcd with any confidence . 
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Figure 2. 

S(ISMIC ZONING MAP (1970) 
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Seismic Zoning Map for Canada, 1970. Darker areas are higher 

risk zo nes . 
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Known seismicity in western Canada and the United States to 1975 

(1976 in Saskatchewan anù the U.S . ). Location of PWM is m.::irked 

by the cross . 
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Isoscismal map of the 1909 earthquake compilcd hy O. Nuttli., St. Louis 

University, and amcndcd by llorncr and llasegawa (1978). No l nformn tion 

for the Pinawa area is publishcd but southeastern Manitoba generally 

expcricnced mild shaking, intcnsitics III to IV, from this tremor. 
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Spatial and temporal distribution of scismogrnph stntions in western 

Canada and north-ccntral Un.lted States from llorner and Jlascgawa (1978). 

}~ny of the ear lier stations, such as Sbm, wcrc low gain intermediate 

period 1nstr11mcnts not cap.::ible of rccordlng nearhy smaller cnrthq11nkcs. 


