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A Sununary of Seismic Activity 

Three earthquakes felt over small areas centered about 10 km west of Saskatoon 
. . 

near the Cory Potash mine have occurred since November, 1979. Epicentres, 

origin times and magnitudes are listed in Table 1. The~e are unique events 

in this area of Saskatchewan, however, it should be noted that events of this 

size could not have been detected by the Canadian Seismograph Network until the 

mid-1960' s. 

A plot of all known seismicity in Saskatchewan is shown in Fig.l. The largest 

earthquake, magnitude S! in 1909, was widely fel t over c.entral Canada and the 

north-central United States. The events near Bengough in 1972, Radville in 

- . 
1976, and Esterha7.y in 1976 and 1978 were all strongly felt over small areas. 

For more information see Horner and Hasegawa (1978). 



TABLE 1 

Epicentral parameters and magnitudes 

DAîE H-TIME (U.T.)* 

h m s 

LATITUDE ** 
N 

LONGITUDE ** MAGNITUDE * 
W. ~(Lg) 

18 NOV 1979 

2.9 FEB l-980 

18 MAR l-980 

23 02 

19 41 

·oo 31 

13. 

41. 

51. 

52° 06' 

52° 07' 

52° 05' 

106° 55' 

106° 56 1 

106° 54' 

* prel-iminary estimates that will be revised as more data are received. 

** rep.res ~nts the approximate center of the f elt area (see Fig.2.) 

3.0 

2.4 

2.8 



Intensity Distribution 

Isoseismal maps for the Feb.29 and Mar.18 earthquakes are shown in Fig.2. 

They were compiled from extens ive interviews in the felt a r eas by Dr. Don 

Gendzwill, Geology Dept., University of Saskatchewan at Saskatoon and R.B. 

Horner. Both events were felt over areas of about 150 km2 • The radii of 

perceptibility were about 7 km. Maximum intensities were generally IV with 
. .. 

effects described as if the furnace had exploded or a heavy vehicle had struck 

the house. The duration of shaking was short, no more than 2 or 3 seconds. 
. . 

People near the center of the f elt area were frightened, dishes and pictures 

rattled, however there was no damage. At one location for the Feb.29 earthquake 

(marked as "5" in Fig. 2) ·some small knickknacks were overturned and there was 

evidence of a fresh crack in a plaster wall. One noticeable difference in the 

isoseismals is a relative shift of about 5 km, suggesting a similar shift in 

epicentral location. 

.. .. 
Only the March 18 event was felt underground in the Cory Potash mine. Workers 

in the machine shop thought it had been struck by a vehicle. Others felt a 

·. 
light vibration and a sensation described as "a rush of air", perhaps from an 

interruption in the air circulation system. The effects would appear to be 

similar to a roof collapse, however no evidence for a colla pse or any damage 

was found. Interviews with the miners did not indicate any alarm. The 

apparent shift in epicentre location probably explains why the February 29 

earthqua ke was not felt underground. 

Few i n t ens i ty data a r e avail abl e for t he November 18 , 1979, ear th quake . 

Localities where it was r epor t ed f elt are marked by "N" in Fig . 2 . '.the 

e f fec t s were simil ar t o t h e l atter two ev ents, al.though not as strong . The 

epic cntre wo uld app ear to l :l.c between the other t:wo . 



Aftershock Investigations 

Two EPB portable seismographs were deployed in the epicentral region of 

the March 18 event; the first on the afternoon of March 19 and the second 

on the afternoon of March 21 (see Fig.2). Several very low magnitude 

events were observed in the first few days of operation. S-P intervals 

appeared to be less than a few tenths of a second and would suggest a focus 

in the 2 km thick sedimentary sequence above the precambrian basement. 

A third seismograph (on order by Gendzwill) will be placed underground in 

the potash mine. 



Media Coverage 

The uniqueness of thase earthquakes near Saskatoon and their spatial 

association with the potash mine has created considerable interest among 

both the public and off icials of the Potash Corporation of Saskatchewan 

(PCS). Gendzwill has been interviewed numerous tiines by the Press (see 

Appendix), radio and television. 

On March 21, 1980, in Saskatoon, Gendzwill and Horner met with officials of 

PCS (Don Matheson, Cliff Haryett and a mine engineer) to discuss the results 

of the intensity and aftershock investigations. The meeting was covered by 

the local CBC television station and included an interview with Matheson, 

Gendzwill and Horner after it concluded. As the interview was shown that 

evening it left the (true) iinpression that the mine was doing everything it 

could to investigate the tremors. 



' . Future Studies 

The meeting with PCS officials resulted in a verbal agreement for the funding 

of a proposal by Gendzwill ta conduct further extensive monitoring studies 

over the mine. The concern being that the earthquakes might be related to 

the mining procedures. The reasons for this concern are: 

1. The spatial correlation between the mined area and the epicentres 

(Fig. 2) . 

2. The absence of previous seismicity in the area. Although the 

location capability for events of this size has existed only since 

the mid-1960' s, interviews with long-time residents in the area 

suggested no other similar occurrences. 

3. The shallow focal depths as evidenced by the felt areas and 

relatively high intensities, and the short S-P intervals of the 

small events recorded by the field stations. Other evidence is 

the Rg phase recorded by the seismograph operated by the University 

at a distance of about 40 kt:' 8ast of the epicentre (Fig.3). This 

phase is usually only seen from explosions (surface source). 
. . ' 

It will be critical to determine hypocentres for the small shocks recorded 

Qt the field stations to see whether or not they are in the sedimentary 

sequence (above or below the mine cavity that lies at a depth of about 1 km) 

or in the precambrian basement. If Gendzwill does not have his seisrnograph 

operating in the mine before the EPB stations are returned (about April 11), 

hypocentre location will not be possible until the monitoring program funded 

by PCS is initia ted. 
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Appendix 

This section contains copies of all newspaper articles received to date. 
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The University prof essor looking 
· into Monday's .earthquake - the 
~econd in· the· Saskatoon area in . 
-three weeks - says he is not yet pre
pared to speculate on whether it was 
caused by natural évents or con
nected to two 'potash mines in the 
area. . 

Dr. Don Géndzwill of the Univer'- · 
sity of Saskatchewan's geology de
partment ·said Monday's earth
quake was similar to one Feb . 29 
about eight' kilometres west of the 
city. although it may have been · 
centred a few kilometres south. 

It registered between three and 
3.5 on the Richter scale and oc
curred at 6:32 p.n/. 

Gendriim said he Will continue his 
investigation into the cause, hope
fully aided with equipment from the 
f ederal government. . , , . 

The university's geology depart
ment has been able to record earth 
trernors with a seisrnograph Jocated 
east of the city. 

-\ 

. ·' . , 
\ 

' .. !' . • .. :'- / ., ,. " . : ... /.;.; .... ~ ·: l· " .. : . . -, 
· tude was reported Feb. 29 . There 

may have also been one in October 
or November. 1979. according to 
area residents' reports, but the uni- · 
versity's equipment was net .set up 
aUhat tirne ., · ;, , _· 

:.-

·Bob Horner, seismologist for the · 
.earth physics branch of t.he àepart
ment of energy, mines and re
sources in Ottawa, said there have 
been ·10 or 12 earthquakes in Sas-·· 
katchewan within the past five 
years: but the recent ones are the , 

_:only ones near Saskatoon. <;· 
'· 

.' · Homer said his department may 
provide Gendzwill with seismology 
equipment, and Gendzwill said he is 
also asking an equipment manufac
turer to Joan some. equipment. 

Horner said earthquakes near E~- / 
terhazy in recent years have raised 
speculation, they may be linked to 
the potash minr<;. He said the re-_ 
lease caused by removal of rocks . 
can cause tension on the rock above, 

· resulting in slight rifovement. ; . 
__ _- -. However; Gendzwill said he hopes 

to be able to borrow another one · He sa.id ther~ seems to be no ap
which could be Jocated over the spot parent reason for the Saskatoon 

.,where the earthquake was noticed. .earthquakes. .:·· · ·., ' · · _ ·~., ·:.. ·' 

!_.; He ~d he· h~s-received calls from He said the Saskatchewan earth- ' ,~-
. area residents, who described it as a quakes have b'een most unexpected 
.. "thunk" or loud vibrations. No dam-, although thereis historical evidence 
. ·age was reported. ... , , . . . . · ' · there was a large earthquake in 

· southern Saskatchewan in the early 
He said he expects to spend the 1900s which wâs felt throughbut the 

· next few days talking to area resi- west and as far eas_t, as Thunder 
. : dents. : . ..,_ ·. · "· · · Bay .. , . 

' , • • ' • • • ~ < 1 • • , . • 

An earthquake of ~imil~- màgni- · · . : .. ,:" .: . .'-~ , ~',.'\»'..:.~JOHNSRUD~ 
. . . ... . . . ·. . . . . · 1 , ' • . , ... "' ~ : •· . . • . . . / • ~ 

~r/d..r j>l!C1e'1' x · · f1a,r. .. / 8' ·; CU-0 · :·_. . · · · · 
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By Larry Johnsrude 
of .the Star-Phoenjx 

in the plaster wall and knocked a . · "lt's k.ind of scary. It makes you the quake and is hoping anyone with 
dock over at a neighbor'.s about a . .wonder what's to corne."· · · any knowledge of it will contact 

~~~26~Iiiit&;titE.~~t 

/. k1lometre north . He sa1d ue has Gendzwill has no explanation for him. 
Stuart Gilmour says it felt like talked to four other neighbor_ who;' the earthquake, or at Jeast not yet.. He referïed to it as a sha l!ow 

something hit his house. It was an also felt. the earthquake. · · · He said it could have been caused . quake, affecting only a radius of · 
'earthquake measuring 3.5 on the Gilmour said at first he thought by a fault i1,1 the earth two kilo- seven or eight ki!ometres. 
Richter sca!e. the shaking could have corne fro m metres ·below the surface or activi- · "lt was a small earthquake bu t it 

Gilmour, who farrris about 13.kilo- the Duval potash mine, about five · .' .ties in the two nearby potash mines. was noticeable by the -people living 
metres west of Saskatoon, said he kilomctres away, but mine officiais . Acc;ording to the geology depart- r ight over it," he said. 
was half asleep in his armchair Fri~ . assured him they were not bl asting . ment's seismic,equipment in CF~C- Earthquakes measuring over four 
day afternoon when it struck. that. day. He also tele\)honed a radio 1 TV:s transmission building east" of on the Richter scale are noticcable 
"'lt actually felt like something station and was told 1,t was llkely a Saskatoon, the quake hlt at 1:42 . while th ose measu ring between 

ran into the house," he said. ·It rat- somc boom. · . p.m. Friday. The greatest impact three and four are only so r11eti.mes 
tled dishes in the china cabinet but He called Gendzwill ·Tuesday', who :' · lasted for abouf two minutes, al- noticeable, he added. \ 
Jast.ed only a few seconds. - confirmed that i~ was an -ear~h- . though it would not have been felt He said a 1972 earthquake at Be!1-

His dau gher Lorena, who was · · .quake. that long.. gough, in scuthern Saskatchewan, 
downstairs at the time, said at first Gilmour's wife Joyce said she . Gerd zwill said it was a!so re- · has been the lMgest Saskatchewan 
she thought _her father had dropped had a similar exp~rience Îast fall, at ·~ 'corded at seismic st~tions at Flin q)l ake to date. !t was believed 
a heavy chair on füe floor. . the end of'Octob~r or beginning of ; . Flon, Edmonton, Suffleld and Mm- caused by a f~ult more than three 
·Dr. Don Gendzw11J, an associa te November ton, near Regma. · kllometres be1ow the Earth's sur- . 

prof essor oi geology at the Uni ver- · . · . . .. He said the 3.5 reading came from · face. ' 
sity of Saskatchewan. sa id although "!t iust f~lt like we were movmg, . the oth~r stations because Saska- T!Jere also was an earthquake at 
there have been other recent earth- she said. / That sure was a . funny toon ~s was set tô record smaller Dana in 1976 but its cause has not 
quakes iri Saskatchewan, Friday'.s ,Jeeling." : . 1 ·:· earth tremors and Friday's ran off' be~n determined. 

· was the closest to Saskatoon. , . : . She said ·she called her sister in the scale. '· · · · · $eismic eqdpment wilI be used in 
, .. Although it caused no damage t_o Saskatoon; who also. felt -the rum-. · He expected ~o talk to other farm~ · an attempt to determine the cause 
, , . his home, Gilmour said it left cracks · · bling. ·. · . · . · .. · · ers in tl1e area who might have· felt of F-riday's earthquake, he said. 

·.·· .. ~ ~ .· ,· ...... ·, . , '~ ~ ' :. :···~:,; : ·:;. ·,:. ·· .. . : . . ', :~-~::~.~ ;"~ "· )' ;- ·: :I . -• 0
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An associate geology professor at · ·. s?id his dog began to bark, sensitive ·. at the:nearby_ Duval. and Cory pot- ' 
. the University of Saskatchewan in- · ,.. to the after-shocks. · . · . · . asti mll1es. : ;.: .;·. ·/ .: · . / . 
; ·vestigating a s~all :ear.thquake ~ '. ": ' .A cause has not been determine~. .' The university's seismic. _equip--

week ago says it w1ll hkely be a . . -. He said information from the uni- · ment located east of Saskatoon re
' month before all information on it . · ~ . versity 's seismic equipment will : corded the quake·, an·d Gendzwill 
, will be analysed. · · · . · .have .to be analysed before a judg- .said it will remàfri· there to record t . Don Gendzwill said .h~ talked · to· ;-. ment cân be ·made on its eau.se,. :: any other uqusual earth tremors. 

· about 30 to 35 people hvmg west. of '·. likely to take a month. . . . · He said he would also like to locate 
· . Sask~toon .Thursd~y , between 10. ·· 1 The earthquake's impact was con- . : ; seis.mic ~quipment over the earth

: .. and 1~ of wnor.n not1ceod the Feb. 29 _ . centrated to an area with a radius of quake site but does not know 
; .: earthqu~ke. . . :. ~ about eight kilometres, located ' whethe~ he wpl b.e able to get an-
, · He sa1d they des~nbe~ it as a ··".about 10 kilometres west of Saska- other p1ece of equipment. / , 

.. , "thump" or heavy v1brat10n, ~hak- , · · d · h R" ht . · · · . "-
. · h · h d ~t11· g d1.shes · · toon. It measure 3·5 rn t e ic er H'e said the earthquake caused no mg t e1r ornes an ral n , . . l , . ,.. . · 

as if their bouse had been run ii:ito · · . sca e. " : . . 1 
• • ,. damage although .one area res1çj,ent . 

by heav~ equipment. One person · Gendzw11! sa1d lt was not not1ced reported cracks rn a plaster wall. 
-- ~r· ,.. ··- · ~~-'-~~~~---~~~~~~~~~~-,-~~.,,..,..~~,-,,....,,,......,_......,..,,.......,..~~~=:-:,....,.,~~~~~~~ 
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By Larry Johrisrud~ · '" · · · 

of the Star-Phoenix . · · -., 
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d 
where the quakes occurred eighl ki
lomelres wesl of the city. The uni
versity is purchasing more sensitive 
computcrized equipment. · ) The geophysicist inve.stigatl~g 

lhree recent earthquakes west of 
S13skatoon is hoping more s'eismic · 
cquipnient will answer some of his·. · 
questions about what i~ causing the 
unusual activity be nea th the 

· Gendzwill has not yel determined 
whether the earthquakes werc 
caused naturally - by shifling in 
the Earth 's crust - or by the nearby 

1 Potash Corporation of Saskatche-
Earlh's surface. · · 
:oon Gendzwil l of the University of 

:Su skatchewa n said lwo scismo-
, graphs - received from the fcd eral, 
d6partme nt of energy, mines and 
rcsourccs . ..:. have bcen situated 
\Ùtb[q two ld\ometres of,:each other . 

a· 

.t .1nv. 

wan Cary mine.. · . 
· '.'The mine is a suspect cause of 
the action but it is possible the 
earthquakes were caused by Mo.ther 
Nature herse If," he sa id . 

He sa id mines have been known .to 
cause earthquakes becçrnse remov-

r t 
• r 

/'--~ 

f 
.1 

_ . , _ .. ·· qua~es i 
i.ng the rock can· strain th~ ·remaid- ·:' - ~rn'd rMarch ~ 7. Although ali . ha vc · He s~id the y· were centred in dif • . · an abandoned shaft collap.sedabout 1 . 
ing rock, causing it to shift: been in the vicinity of the mine, ferent areas likely because 'the first tialf.an hour afterward. . i 

· He met wilh mine mariag~ment· , none have_ been direclly over mine · caused a shifting which had t.o be Gendzwill sai~ i.t is.difficult ~o say: 
liJ.st w"ek .. who hc 1 ;.- ~ i·i ::- re con· sllafts. . . . : · . compensated by subsequen~ sh1fts. whether the ce1hng of rock in the. 
cerncd about knowLi~ w:·,e t h~ r they . They rr:e~sured about three to 3.5 "Sinèe we've received three earth- shaft f~ll because of the earthquake. '. 
are faced with an engineering' prob- .. ·on ~hc Rlcnler scale, a Jevel barely quakes wilhin the· past couple of · J'.e sa1d abandoned shaf~s are de-
Jem. ' · . . . · nol1ceable 1 and the latcst one ~p- · months, I woulctn•t ,be surprised · if .s1gned to collapse. on their qwn, so · 

.:1f ti.. ; .. . t f 1· h pears lo be ccntred about two kilo- we get another one," he said, adding th1s collapse may have happened : 
11~ !11l11c is a au t, t ey want metres ~oulh of the Feb. ?9 one, wilh . il would Jikely bè f.thè saine.ma .· anywa~. . , " . . · : · . 

to knov. it and may be they can do the earl1esl one cenlred 111 bet\veen · ·t d li th 9 · · . . • g · He sa1d·the movmg air could have' 
th . b t ·t · If tl · · · · ni u e as 1e o t::rs. . · \ . . , some. mg a. ou 1 · 1~ mine ls . Gendzwill said his conclusions on · · -: · · . · been caused by compression 9f rock; 

not at faull , 1t would be poinlless .for .,, where they were centred came from; ·. The .lale?t earthquake was nolJced . ... caused by the earthquake. . : ; 
them to ~ndertake an ex pe nsi ve · tal king.to rcsidcnts, whose descrip·- b,y miners undergr~und at Cory,., He expecls to be putting so1ne seis~ . : 
program. lions ranged from a heavy thump to. v. ho felt the ea rlh vibra te and. re: · mie equipment into the mine in '. 

The earthquakes, noticed by area. , a l~sser . vibraqon of the ground. · ' ported a rufh of wmd . · , . ï - hopes to. determine wbat effect, if . 
·residents, occurred Nov'. .18, Feb. 29 . . : None.caused any daniage. . · .. No rock was disturbed, although ·· any, it has had on any of the events:-1

. 
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- Wrigley, now 87 ,. said. that as the 
pair got close to town they could see 
horses .. acting strangely and could 
hear people screeching and run-

; .. 
rung. 

Sne said there was a general up
roar caused by the quake and dishes 
and windows were broken, while 
groceries were knocked off shelves 
in some of the stores. , 

When the pair returned home, fur~ 
niture was moved from one side of 
rooms to the other side, she said. 

Not everyone in the city fclt the 
quake , according t~ the ncwpaper 
repor t. . · 

lt said ttiat few people. who were 
standing on their f ed. f elt the tremor 
but most of those siHJng down or 
working over anything lirm. such as 
tables and dcsks. fclt the roll. , 

IJl Caswell Hill and Mayfair, the 

0 

• 
...... , ~ 

( 

shock was distinctly félt, the_ news
paper said, as · pictures on walls 
shook and door rattled . 

On the east side of the city, arti
cles in kitchens rattled while furni
ture doors opened. 

In Watrous, plaster cracked and 
was shaken from the walls of some 
buildings and in Wolseley, a well 
caved in, but that was the most ex
tensive damage from the first quake 
ever recorded in Western Canada. 
· In Langham, the quake Ias ted two· 
minutes, while in \Vinnipt;g it lasted 
4-0 seconds. and a CPR conductor on 
his \vay to Wolseley said no one on 
the

1 
train noticcd anything but in 

every town he stopped at, people 
. · were talking of the quake . 
... . He said hc thought it was more se

vere east of Saskatoon than it was in 
the city itself. 
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