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A Surnmary of Seismic Activity 

Two minor earthquakes were recently felt at Radville, Saskatchewan, 

about 100 km south of Regina. These were very rare events in view of our 

knowledge of th e seismic history of southern Saskatchewan. Only six earthquakes 

are known or thought to have occurred in this region to the present time. These 

events are listed in Table 1 and plotted in Fig. 1. 

The largest earthquake occurred on May 15, 1909. Its magnitude was 

estimated to be 5~ (Borner et al. 1973). The epicentre was not determined 

instrumentally but on the basis of intensity information (Beck and Eppley 1958). 

A reassesment of the limited data availabe for the event, especially in light of 

subsequent seismicity, suggested an epicentre in southern Saskatchewan, northeastern 

Montana or northwestern North Dakota with maximum intensity VI near the epicentre 

and perceptible to distances of 550 km from the epicentre (Borner et al. 1973). 

Figure 2 is an isoseismal map of the 1909 earthquake compiled by O. Nuttli of 

Saint Louis University (per communication). 

The remaining seismicity consists of five events between 1968 and 1976, 

the larges t of these having magnitude m 3.7 on July 26 , 1972. It is significant . n 

to note that prior to the mid - 1960's and the development of the Canadian 

Seismograph Network earthquakes less than about magnitude 4 could not have been 

detected in central Canada. As the network exists today the location capability 

in southern Saskatchewan is possibly as low as magnitude 2~. 

• • 2 



2 

TABLE 1 

SOUTHERN SASKATCHEWAN EARTHQUAKES 

EVENT NO. DATE H-TIME MAGNITUDE LATITUDE LONGITUDE 

1 May 15, 1909 9:15 PM MST mb 5! 50°± N 105°± w 

2 Sep 11, 1968 12:00:06 GMT m 2.7 49° 15' N 108° 08' w 
n 
- -

4-9° 
- -

104° 3 Oct 11, 1968 12:28:04 GMT m 2.9 37' N 29' w 
n 

4 Jul 26, 1972 03:58:19 GMT m 3.7 49° 21' N 104 ° .56' w 
n 

5 Mar 23, 1976 22:31:47 GMT m 3.2 49° 34' N 104° 19' w 
n 

6 Mar 25, 1976 00:12:17 GMT m 3.5 49° 23' N 104° 15' w 
n 
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The 1972 earthquake near Bengough, about 125 1an south of Regina, was 

felt to distances of 30 1an from the epicentre with a maximum intensity of IV (Fig. 

3, from Borner et al. 1973, Fig. 1). The focal depth was estimated to be less 

than 10 lan. Speculation immediately following this event suggested that it 

could have been the result of a solution cavity collapse (see the next section). 

An analysis of the observed surface waves did not support a collapse mechanism 

0 
but was consistent with a vertical strike slip fault striking approximately N30 E. 

Note that the isoseismals drawn for the 1909 earthquake (Fig. 2) appear elongated 

in a northeast-southwest direction. 

The 1976 earthquakes near Radville, about 100 1an south of Regina, were 

slightly smaller than the Bengough event but were similar in terms of their 

apparently small radii of perceptibility and relatively high maximum intensities. 

The first event on March 23 was magnitude m 3.2. From telephone conversations 
Il 

with n ewspaper editors in Radville, Weyburnand Gravelbourg it appears that the shock 

was felt only in Radville including, perhaps, a small area surrounding the town. 

Th e shock was felt by everyone in the town (1200 population, 4000 to 5000 people 

within a 20 mile radius). People were frightened and ran into the streets. There 

were reports of cracked walls, fallen plaster and buildings that moved ! inch off 

their foundations. The administrator of the Radville hospital reported 15 cracks 

in hospital walls including an eight-inch opening in a solid concrete wall 

(Saskatoon Star Phoenix, March 25, 1976). It was also reported that all (?) the 

books in the school library were knocked off their shelves and that two water pipe 

connec tions were broken. This intensity information would suggest a maximum 

intensity of about VI and the small radius of perceptibility would suggest a shallow 

focal depth, similar to the Bengough event. 
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The second Radville earthquake on March 25 was slightly larger than 

the first, with magnitude m 3.5. Very little information has been obtained on 
n 

intensities produced by this event except it was not felt as strongly in Radville 

as the first event on March 23. Note in Table I that the calculated epicentres 

of these two events are separ:a.ted by about 20 lan. In terms of true accuracy the 

separation may be of the order of 20 ± 20 km. In view of the apparant small 

radius of perceptibility of the first event a shif t of 20 1an in the location of 

the second event might explain why it was not felt as strongly in Radville even 

though its magnitude was slightly larger. In the appendix all the newspaper 

accounts received to date are given . The newspaper in Radville, Weyburn and 

Gravelbourg have all run staries asking their readers to send us their accounts 

of these two events. At present, no replies have b een received . 

The two earthquakes of 1968 (Table I) were not reported felt. They 

were both less than magnitude 3. Note the coincidence of the epicentres of the October 

11, 1968, event and the recent Radville event of March 23, 1976. 

Tectonics of Southern Saskatchewan 

South-central Saskatchewan is underlain by a moderately thick sedimentary 

section consisting, in general, of Mesozoic clastics overlying competent Paleozoic 

carbonates. The Precambrian basement, at a depth of 5,000 feet (_1500 m) under 

Regina, dips to the south to a depth of 9,000 feet (_2700 m) under the Saskatchewan 

United States border. A general strati.graphic column by DeMille et al. (1964, 

Fig. 2) is shown in Fig. 4. Of particular interest is the Middle Devonian Prairie 

formation which consists largely of salt and lesser anhydrite beds. In southern 

Saskatchewan these beds reach maximum thicknesses of 670 feet ( _ 200 meters) . 

• • 5 
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The Regina-Hummingbird trough is a structural low in the sedimentary 

section of south-central Saskatchewan. It is interpreted as being the result 

of large-scale subsurface leaching of Devonian salt beds and collapse of the 

overlying strata. This is illustratred in Figures 5 and 6 (from De Mille et al. 

Figs. 7 and 8, resp.). The Regina-Hummingbird trough runs approximately south 

from Regina to the United-States broder. In Fig. 7 (from Christopher et al. 1971, 

Fig. 23) the instrumentally determined epicentres are plotted. They show a 

strong correlation with the boundries of this trough. 

De Mille et al. (1964) suggest basement movement fracturing the 

sedimentary section to create permeability and permit the fluid movements necessary 

for salt leaching. This movement is infered from the association of the magnetic 

and gravity anomalies of the Nemo-Estes trend that extends north from the Black 

Hills of North Dakot~ with the Regina-Hummingbird trough. This is illustrated 

in Fig. 8 (from De Mille et al. 1964, Fig. 9). Christopher et al. (1971) also 

suggest movement of basement lineaments as control on the general linearity of the 

solution channels and the intermittency of salt rernoval . 

These views are supported by the study of Alabi et al. (1975) in which 

they trace an anomaly in the magnetic variation fields from the Wollaston Lake 

Fold Belt in the Churchill Province of Saskatchewan south to the Black Hills uplift 

and the northern end of the Southern Rockies. The location of the ".North America 

Central Plains conductivity anomaly" is shown in Fig. 9 (from Alabi et al. 1975, 

Fig. 3). They suggest this anomaly could represent a major continental fracture 

zone roughly 1800 lan in length . This zone coincides exactly with the Regina-

Humrningbird trough in south-central Saskatchewan as well as with four of the five 

instrumentally located earthquake epicentres. 
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There is a strong correlation between observed seismicity, collapse 

structure and an inferred fracture zone in the Precambrian basement in south

central Saskatchewan. The vertical strike-slip mechanism proposed for the 1972 

Bengough earthquake indicated that event was not a solution cavity collapse. 

One possible and obvious conclusion is that movement along the basement structure 

is r e sponsible for the seismicity as well as providing central on the solution 

channels and salt removal. Another possible mechanism for the seismicity, as 

suggested by Baar (pers. commun.), is tensional faulting in the sedirnentary 

sequence above the Precambrian basernent. This is caused by overburden pressure 

on competent cap formations over solution cavities. Until reliable fault-plane 

solutions and focal depths are obtained the question of mechanism will have ta 

remain open. 

. . 7 
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Conclusions 

1. Five earthquakes have been instrumentally locate d in southern 

Saskatchewan between 1968 and 1976. All had magnitudes less than 4 . The 

Bengough earthquake in 1972 and the two events near Radville in 1976 were strongly 

felt over small areas of perceptibility. The first of the Radville earthquakes 

was reported to have caused slight damage. 

2. Prior to the mid-1960's and the development of the Canadian Seismograph 

Network ear thquakes less than about magnitude 4 could not have been located in 

c entral Canada. An earthquake widely felt over the Prairies and north-central 

United States in 1909 with an estima ted magnitude of 5~ was believed to have occurred 

in the vicinity of south-central Saskatchewan. The maximum intensity was VI and 

slight damag e was reported. 

3. A strong correlation exists between observed seismicity, areas of 

salt removal and associated collapse structures, and an inferred fracture zone 

in the Precambrian basement in south-central Saskatchewan. The seismicity is 

probably not due to cavity collapse. The question of whether the seismicity is 

due to movement in the basement structure or tensional faulting in the sediments 

or some other mechanism will have to remain open until accurate hypocentre and 

fault-plane solutions are obtained. 

. . 8 
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Recommendations for Further Study 

1. Contingent on further seismicity in southern Saskatchewan similar 

to the events near Radville or Bengough, the Division should consider conducting 

an immediate intensity and aftershock survey. The need for such a survey is 

indicated by the apparant damage attributed to the first of the Radville earthquakes 

on March 23, 1976. With respect to the recent seismicity near Radville, the Division 

should c.onsider further investigations into the extent of the purported damage. 

If the possibility exists perhaps someone from the Division could make a short stop-

over in Radville in conjunction with another trip. The interest created by these 

recent events in southern Saskatchewan would also make a visit by someone from the 

Division very useful for purposes of public relations. 

2. Strong consideration should be given to installing a regional 

seismograph station in southern Saskatchewan. It would monitor any low-level 

continuing seismicity as well as provide badly needed control on the depth and 

location of larger events. At present the closest seismograph station, SES, is 

some 450 to 500 km from the epicentral region. 

3. The Division should consider conducting a detailed reflection/refraction 

survey over the epicentral region. The sedimentary structure under southern 

Saskatchewan appears to be well known from numerous well data; however, little is 

known of structure in the basement and crust. The inference of a basement fracture 

zone from magnetic and gravity data could be confirmed by such a survey. It is my 

~ 
understanding the Division is now trying to fAnd a major University consortium 

experiment in this area next year. 
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4. Consideration should be given to the idea of conducting a regional 

seismicity survey in south-central Saskatchewan. This project could be planned for 

about a month's duration using two people and five or six smokers. The instruments 

should probably be deployed around Radville and Bengough in the hope of detecting 

and accurately locating any minor activity. Focal depth determinations would 

indicate whether the events were either in the sediments or the basement. A surve y 

such as this could b e conducted in conjunction with the forem entioned reflection/ 

refraction e xperiment. 
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Appendix 

This section contains all newspaper clippings received to date concerning 

the Radville earthquakes of March 23 and 25, 1976. 
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With news _coverage for a l~rge arec 

in Southern Saskatchewan 

Earthquake 

in Radvi lie? 
Residem.s ~f Hadvme 

were a bit shook up Tue.s
day afternoon when -rwo · 
e.4rth uemors ( the w orst 
ever felt-in this ...area) 
1itera11y rock_ed -a~d mov
ed buildings in ·th1s 10wn •. 

Peop1e·on main nreet 
w ere see:n running out of 
the business plàce.s on to 
the sueers and th~ir ha".e 
been seime reparu of · 
crac'ked w.a1h and plas1er 
fa11ing fro'm cei1ings. _ . 

.. It w as reponed 11ia 1 _ 
some of the buildings w_ere 
moved as much as half -
an inch of the foundati_oru. 

·It is not 'know11 · a t thi.s _ 
time how Jar·ge an area -
was effecied oy tbe uem
ors, -a1thoügh _sorr:ie farmers 

-: south of Radv111e exper~ · 
)enced the same sensat1on.s 
as in 10wn. . , / .. 
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With new·s coverage for a la rg e arec 

in Southern Saskatchew.an 

Quakes m·easure 3.1 and 3.5 on Richter ·scale 

tn 1remors s 
· A rh,inor earth rremor '·· 

hit rhe Town of Radville 
last Tuesday, March 23rd 
ar approximately 4!30 
p.m. and this was follow -

• ed by another tremor ar- . 
6:30 p. m. rhe following 
evening . 

The Star spoke with 
Bob Homer, Seismology 
Di vision, Department of 

Energy .. Mines and Res
ources, Ottawa and he 
informed us thar the mag
nitude of the minor quakes 
measured 3.1and3.5 
respecrively 1 on· ~he 
Rich rer sca le . , . · 

This is onl y. rhe second 
quake that has been . 

· recorded officia Il y in the 
provin ce of Sas ka tchew an , 

wirh the first one being at 
Bengou~h in the year 1972_ 
measunng 3 . 7 . 

Unofficially, there was 
an earth rremor rhat shook 
th"e province in 190~ wirh 
an intensiry of 5 . 5 . 

The conversa riàn in this 
town. for the besr part of · 
.last week cenrered around 
earrh tremors and reports 

oJ obf ects falling off shel
ves, c ra cked w a 1ls and 
ceilings, people running 
into the streets, were 
common . . 

Prof . Kanasenich of rhe 
· University of Alberta' s· 

physics department caution
ed against any alarm, 
because earthquakes of · 
this size are not dangerous . 

e 

e 
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Earfhq uakes· 
\ 

confirm.ed ·: .. , 
• • • 

1' 

" ' . , ~~ 

the effects . . . ~~~~~~~~~~~~~~ 
the faces of hospital staff w·ere whiter than 

rheir unifo rms, according to Ivan Stinson, hospital , 
adminisrrator. · 
... she sa id shc heard a big bang and then _rner- ·~ 
chandise srarted falling off sfielves - · Giselle 
Bourassa. an employee of Carles R.ed and W.hire. ' 
... everyone was ru11iiing iAro the streets ro see 
what had happened - Mrs Agnes Pros~ Radville . 



S\-0v 
:~. ta.ils. saylll6 · -- _ 

"i ~·sJightly higher" than the e1g11L __ 

~~'. · .~- . . : . .__ . 

"Th/f!ld · · ~~2 J.{7C. · ':, 
. ·_ J:vlil. _tren;i~r (l~ats~.S. 

;huildirigs in' Rad ville:· 
'\ .. .. .... . . 

h couJd be a day or l wo bef ore whole building shook. '' he sa id.· 
arnild earthquake at Rad ville is lnvestigation following the 
confirrned. tremor revealed about__} 

A tremor hit the .community cracks in hospilal w<!lJs .;nclud-
of 1.200 Tuesday afternoon. No · inf an e1Rht -inch ap<>ning...m a 

- one was'injured. but the tremor solid concrete wall. he said. 
: .. : C<Jused min or structural dam- hanasewich sa id the area 
-~. age to the town's hospital and nearBengough was last hit by a 

· high school. ., _ 3.9 t.o 4 m~gnitude quake JuJy 
E .R. Kanasewich. a 26, 1972. The depth of. that ear-

geophysicist wlth the Uni ver- thquake was shallow, Jess lb an 6 
. sity of AJberta. physics depà.rt- :· .. . miles.: and he believed this tre- . 

ment sai'tl -Wednesday hé is · ·mor rnight have been as shal
: ( checking with federal ~ismic _ low. 

· stations ·at Suffield AJta., and While it is Jiot known what 
F1in Flon, Man., to confirm the geological structures are ·te-
reading: .·. .. .. . ·n.ealh the eartb's surface near · 
· ·"We bave a very smalr ear- R.:idville a magnelic irreguJar-

. ;:::·::. thquake ·or tremor recorded at -.. ity was mappcd in the area dur
= .! 4:33 p.gi. CST al about the dis- . ing 1974-75. lt showed that the · 
::T t.anceorR.:ict'!me·orBengough:· - . cristalline basement i-ock. 
· · The quake iegistered 3.3 on ·_: thousands.oI fee.t below the sur- _ 
- the open ended Riechtèr scale . . . 7 · face. had a lower resistanée lo

barely above backgroi:rnd noise : . electricaJ. currents _than" sur-
L levels, Kanasewich said. . .rounding rock. { "' · 

]van Sffnson. administrator ln 1909 a large earthquake, · 
of the R.:idville hospitaJ, said he · estimated at ~ . 5 on the scale, hit 
felt a, .. litUe bit of a shake," . the area. 

;..... followed by, .. one hell of a St..in,son said he was sure that 
- · - bocim," when he was in the hos- the noise he beard was nota peal 

_pi taL .. · of thunder. · . 
. ··Itthenfeltlikesomeonewas Radville . is ·about 30 miles 

:=.;. ~· ;:iaÎxling behind ple and gave ·, . soutbeast of.'!'i'eybui"n. ' . · .. 
--·.· ·my · cbair 'a .quick .jerk . .The · .. ,.~ : -· : · . · ·_ . · ·. ~ETÔIBÙ.. · 
~~~>~---;-;.::. :·_: : :"_;:-. : ~,. .. __ ~~- ~. __ ··_'·~· -:,:_·:·_:·:>:.· . ,; .. . ! . ·~ _ :: :· -=·;_ . =· .. -:-.. ··. ·.: ··. -- -· ·: - ~ 
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EARTHOUAKES REGISTERED IN RADVILLE 
-; 

by Bruce Pitfield. · 1 

. Suffield, Alberta; Flin Flon, Rad~llle told The Star in a j RADVILLE: Two earthquakes said Dr. Kanasewich . He_~ent B tel ephone. interview this pas! 1/ R " k ' -Manitoba; and Thunder ay, sent tremors lhrough the av- ·On Io explain that last wee s Monday that "
1

,1ost of the da 
d 1 t the Ontario, accordin.Q Io Mr_. ·Ho-ville Saskatchewan area an earlhq·uakes, were c ose 0 . . , . mage was inside the school 

left ;rem ors ·wlth many of ils earthquake epicentre that ·1ook mer . . ·and the hospital... She con-

~ residents · last Tuesday .and place in 1968. . . . . . · .- ·: tinued,"lo say thal no one was · 
Wednesday afternoons . ·on July 26, 1972 an earth- ~---. The . Star spoke with Ain _ hurt as .far as she knew. · 

According Io Bob Ho;ner, . quake was located qulle close Raitsaks, Officer-in-~harge ~f 
/ 

Mr. Homer stal\:)d thal on or · 
· Earth Physics Branch, De part- 10 Bengough, Saskatchewan. Lakehead University s Seismic .about May 

1
s, 1909 an earth-

me.nt of ·Energy, Mines & Mr. Homer · -- when corn.:. Station ln Thunder Bay, Onta- quake look . place in southern 
Resources, in Ottawa, ''.the · menting on the ·. 1972 Ben- rio, on Tuesday aflernaon. -- _. Saskatchewan that measured 

.second earthquake was a bit gough earthquake -- told The Mr. Rai fsaks (pro.nounced 
5 5 

on the Richier Scale. The , 
bigger than the first" which Star that some people !rom the ray-sacks) st~_ted ' .' I picked up e~icentr~ of that quak~ cent-
regisle_r,~d 3 .1 on .the Rictlter · University of Regina thought three blas.ts · on ' the 24th of . ered near the border of north-

scaie . . - . ·· ground water was circulating . March. ~· The second blast .' ea.st M~ntana and northwest 
. Dr. E.: R. Kariasewich, Jrom " through underground sait for- arrived one7half hour alter the : . D k 

1 
"ln those 

. . d - ·North a o a. the Department of Physics al mations causing them to col- · initial one. and the thir ca~.e days .. sa id Mr. Homer, '.' th-
the University of Alberta, in lapse . · However, the Depart- 18 mi.nutes afler_· the second .. . ere ~ere no seismograph sta-
Ed.monton told The Star that_ ment of Energy, Mines & Re- Thunder Bay ·t1rpe · was one lions or ·very few if any'' a.!29, 
"the rough Jocation of the fjrst soµrc~s proved . this theory to hour ahead o.f Sask.atchewan . 'th us , m.uch information had to 
quake waS-.J1orth by nor_thea_st be incorrect. lime. He cont1nued Io .explain be retrieved !rom United St-
ol Radville about ten miles or One of the problems con- that the sei smograph1c stat~ ates' stat ions . 
close'r." At the time of this frontirTQ seismolog ists (perso- ions -in : Flin Fl~n & Churchill, · 1 Bath Mr . Homer and Dr. 
writing (March 29 , 1976), nnel involved with the scien- Manitoba; Suff1eld. & Edmon~ Kanasewich _œquest anyone 
"there was no exact location tific study of earihquakes and ton, Alberta; Pent1cton, 8.C.. w i th pictorial and wrltten ln-
for. the second earthqu·a~e but · their causes and results) in Yellowknife and Ba.ker. Lake in _formation to send the date.. to 
it appears To be close to \he - their studies of earthquakes 1s! the Northwest Temtories send. either one of the following ad-
first," Dr. Kanasewich stated: that "before 1965 we never ln recordings to Ottawa. · . D E R Kanase-· 

C..._ . hic dresses. r. · · · This first quake took place on had any seismographs in an- Th~~~ is · iJ.l~o a s~1smo:9rap : wich, .. Oept. of Physics, u.n~ 
Tuesday, March · 2;3, · at . 4:30 : ada that ·cou Id measure below station in '{1,ctoria, 8 .C .. whlch. : lversity of Alberta, Edmont~n, . 
p.m. c .S.T. · "'!'hile,the secocid.: magnitude 4.5 - 4.0 so there . acts .as' a type of clearln.g ho~.~~ . ; A.lberta.; Mr. Bob · Homer, · 
quake announced itSeif at (3:1~. ~ ·could ·have "t>een man y (earth- for. recorded earth~u~.kes )~· · Earth Physics Branch, Dept. :>' 
p .m .- ·C .s .:r.· on.:. Wedriesday-,.-:- q~akes)," stated Mr . Horner. Wes.t~r~ .. ca_nad~. ·. , · ·. _ · .·· .:· Energy, Mines & Resources, .

1 
. March 24. Waves !rom the~e. · · . .The -·two earthquakes al r.:,rs . . D~v!! . Choui~ard w.~' 

1 
Observat~ry Crescent, . 01-

quakes w~re "felt as far · ea~~ .·: Rapvilie last week were m~n- ilves on. a farm. 7 m_ i.les. _w_e_sl of tawa. Ontario K1A OE4. . . .. ·l as (th_e provin~e of) Ouebec, _: · ". .ltored by se ismographs in: _ 
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