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The six previous reports of the above indicated series 
bring the general aceount of the rock burst research program 
to the end of June, 1941. Report No, 8, now in preparation, 
will carry forward that goneral account. Report No, 4 dealt 
entirely with the records of tho surface seismograph from the 
date of its installation, Doc. 19, 1939, to the end of 1940. 
The serios for the yoar 1941 is here presonted. The instru
ment operatod practically continuously throughout the year, 
the records being numborod 197-574 inclusive. The usual re
port arrangement is again followod: a surnmary discussion of 
the yoar's rocording, followed by moro det~iled reports on a 
few spocial points and concluding with the tabulated data. 

1. Surnmary Discussion: Tho seismograph and tho auxiliary 
equipment wero modified considcrably during 1940, rosulting 
in a recording time losa (as dofinod in Table I) of 6.14 
percent, Few changes wore made in 1941 and those, such as 
they were, did not soriously interrupt the recording. The 
timo loss in 1941 hns boon only 3.08 percent. At no timo 
was the time correction unknown and for most of the yoar 
the adjusted corrections wore classod as A, i.o. dep endable 
to within ±,5 soc. This is very satisfactory. As a result 
it may be said that, oxcopt for tho time losses set forth 
in Table I, tho check on the rock bursts at Lake Shore has 
beon continuous and adoquato, It is known, moreovor, that 
no burst of any importance occurrod during any of the vari
ous interruptions to service. 

Only one burst (that of July 30, listed as No . 255C) 
was of sufficient magnitude to register on the Benioff seis
mograph at Ottawa. The data obtained will permit a fairly 
precise determination of seismic propagation time to Ottawa 
and a less accurate value to Shawinigan Falls. The burst 
was not registered at Seven Falls nor at any of the New 
England stations. A publication on this subject is now in 
the course of preparation. 

The oorrelation of mine data and instrument records 
for 1941 has been most satisfactory . The detailed reports 
on all bursts in Lake Shore Mines were made available regu
larly to the writer as well as to those working at Kirkland 
Lake . The correlation has been done with painstaking care 
by Mr . O. E. Andrew of the Lake Shore staff, As a result 
the seismograms have been subj e cted to close scrutiny 
throughout the year. It is interesting to note that, in 
some cases, bursts are reported in the Lake Shore lists which 
are not registered on the seismograph; while others, not 
listed, appear on the records, 

Tho first group, those list ed but not registered by 
the surface seismograph, include more or less important 
rock falls with or without slight shocks to start them. 
It is readily understandablo that, during the off-shift 
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poriods (in gonornl from 3 R.m. to 7 a.m. end from 3 p .m, to 
7 p.m.), tho blF1.sting immodic.toly 1Jrocoding mny hc..vo loosonod 
somo rock massas P.nd tlF'.t vory slight bursts mo.y suffico to 
causo rock fnlls of sovorr.. l tons of looso. Such slight 
strain bursts may not rclonso sufficiont onorgy to rogistor 
on tho surfnco soismosrr'.ph 0.pproximo.toly o. quo.rtor of a milo 
distant . 

Tho socond group, thoso rcgistorod but not listod, are 
usuclly moro sovoro. Thoy occur in abnndonod workings of 
Lnko Shoro J~inos or in r.djncont minos. A fow of thcm c.ro 
idontifiod ~s h~ving occurrod in othor ninas but no rogular 
reports from thosc minos ~ro nvr..ilGblo . Should such n burst 
at o.ny timo be of sufficiont m2gn±tudo to rcgistor o.t Ottewa, 
it could, no doubt, be dofinitoly locnt od and tho datn uscd 
for volocity dctormin~tions. In tho mo~ntimo, tho surface 
soismogrc.ms indic~to ~11 of thoso rolntivoly sovoro roloesos 
of onorgy and provido C'. complota record of tho burst acti
vity in tho vicinity of the installation . Tho records ero 
of sufficicmt VFüuo to rrc.rrc.nt e rocommondci.tion th8.t thoy be 
continuod Rt thoir proscnt officiant str..ndo.rd throughout 
1942. 

2. Modificr>..tions of Soismoe;ro.ph or AFxilir.ry :J:quipmont: 
About Mo.rch 18, a test vvr:.s run compP..ring the surfnco sois
momotor with th-:-.t usod underground (Hoil".nd co ophonos Nos . 
331 and 357, rospoctivoly), It was suspoctod th~t tho 
former wns lacking in sonsitivity. This provod to bo tho 
caso and the troubla W".G found to bo duo to friction. The 
difficul ty wris corroctod r.nd r..n incro1.sod sonsi ti vi ty may 
bo noted boginning with rocord No . 275. It is to be ro
momborod, howovor, thr:t tho instrument wo.s not c.t any timo 
so lr.cking in sonsi ti vi ty th<".t i t would not hA.ve gi von a 
good timing r ocord of o.ny le.rgo burst hP..d one occurrod. 

During the same period (~~arch 15-23) a change was made 
in the time-marking device. The screen on the cylindrical 
lens was removed and the timing semaphore set to almost 
eclipse the strong light spot, It was arranged also to have 
the semaphore move in such a manner that the timing marks 
were all above the normal zero line and the bursts registered 
below. It is thus possible to put on as many timing or 
signal marks as desired without interfering with the record
ing of bursts. 

On March 17, the chronometer was encased in a specially 
constructed wooden box mounted on n wall bracket, The in
stallation was arranced in such a way that the extra, hinged 
bottom of tho box could be dropped down o.nd the dhronometer 
wound without any chance of a twisting motion boing given 
which would cause tho oscapemont to loso a boat . The box 
also protects the chronometcr from jnrring and roduces the 
temperature affects. The time comparisons shovmd a markod 
improvement in chronomotor rate after this chn.nge . A de
tailed account of tho throe abovo changes in set-up is given 
on pp. 6-7 and in Fig. 15 of Report No, 5, 

On July 11, the Dont chronomotor was sont to Ottawa 
for cleaning o.nd adjustrnent. It vvas replnc od during this 
period with a substituto (Nardin No . 1144) sont for the pur
pose . The origino.l chronomotcr was again placod in service 
on July 20 and showed nn excellent rate theroafter. 

In June, 1~. Gibbs constructed a re-designod time
recording rolny for tho automatic signals. This proved to 
be much more sonsi ti va the.n tho ono previously in use and 
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has greatly improved the recording of radio time signals. 
A re-wiring of the aerial lead-in at this time has also 
helped to improve the reception. 

On August .5, Mr, Gibbs installed a testing device on 
the seismograph, A small lever inside the top of the alum
inum. case holds a small test mass away from the suspended 
coil, On completing an electric circuit a magnet mounted 
outside the top raises one end of the lever and deposits 
the mass on the coil. It is left on for a few seconds 
until the system cornes to rest and is then lifted by gravity 
(due to the heavy arm of the lever being on the side away 
from the mass) on the opening of the circuit. Beginning 
with record No . 42.5, tests have been put on the record each 
day just before removing a sheet and just after putting a 
new sheet in service. This device has proved of the greatest 
value in proving the continued sensitivity of the seismograph, 
even when blasting fails to show for some days . On one oc
casion (see records Nos. 42.5-428) the tester revealed fric
tion in the seismometer and led toits boing removed promptly. 

At first it was found that the wid c excursion of the 
light spot on the applice.tion of the t.s :..; t mass failed to 
show clearly. The photographie papor was supposed to be 
developed only two minutes . Er . Gibbs cxperimented with 
various longer times and found that, thrce to four minutes 
development greatly improved the test o~fsets and also the 
burst records, The slightly greater fogging of the sheet 
does not interfere with the record, The results are very 
much better. Accordingly, the longer development time has· 
been adopted as standard . 

On June .5, Mr . Frank Hall:Lck vras appointed to assist 
Mr , Gibbs. He was given charge of the surface seismograph 
as a routine duty. The character of the records bears 
testimony to the competent and careful attention he has 
given the installation since that time. 

3, Lost Time: The importance of maintaining the surface 
seismograph in continuous, efficient operation was empha
sized in Report No . 4, An analysis of the time lost during 
1941 has been prepa:.."' ed on exactly the same basis as was 
there descri~ed, This appears as Table I. It will be 
noted that there has been a marked improvement over the 
first report, the lost time being reduced from 6 .14 to 3.08 
percent, 

This is not altogether due to the fact that there were 
fewer adjustments to eQuipment . A determined effort was 
made to reduce the figures and it has been markedly success
ful. Mr . Gibbs has arranged a schedule which reduces the 
time lost during the changing of records to one or two minu
tes as a rule, 

A further markod reduction would result if automatic 
signals werc installed to warn of the failure of the light 
source, the time lost from all such failures in 1941 being 
.5866 min. Had all light-sourco lasses been completely 
avoided, the lost time for the yoar would have bccn roducod 
to 1.96 percent. It would be comparatively simple to in
stal a buzzer or lamp to warn when the source light failed 
from any cause. 

4, Chronometer Corrections: The chronometer corrections 
have been detorminod as outlinod in Section 3 of Report No. 4. 
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Table II of this report shows the chronometer correction, as 
determined from the rate gra-ph, for 12 oYcloclc noon E.S.T. 
each day. Where the observed corrections were determined 
with a consistency which would warrant the assumption that 
the error in the tabulated corrections is less than !,5 sec., 
the letter A is appended. 1Jhere the final corrections are 
apparently correct to about half a second the letter B ap
pears, and where they are less valuable the letter C, 

The corrections as read from the graph are given to 
tenths of seconds. In using them, one may interpolate to 
the reQuired epoch and obtain a correction expressed to 
tenths of seconds. This vrill permit the exercise of a cer
tain amount of judgment when scaling the time of an event 
and applying the correction; but the final result should 
never be QUOted to a oloser approximation than half a second. 

The automatic signals are much better for 1941 than 
they were for the previous year as will be noted on checking 
over the valuation letters ABC. A violent magnetie storm 
about Sept. 17 and others less violent from time to time 
interfered with the signal but it was taken at sufficiently 
close intervals to give good rate graphs. A total of 266 
comparisons throughout the year were found sufficiently good 
to be used for this purpose, The peroentage of usable sig
nals was much higher a:fter t~r. Gibbs installed the new auto
matie relay in June. 

While the signals are much better than before, the 
causes of variation in the clock rate, as shown by the under
lines in Table II, could be determined and perhaps reduced 
or eliminated if the corrections were evaluated and plotted 
day by day at Kirkland Lake. ".'hen plotted in arrears at 
Ottawa, the tact of the change can be determined but not 
the cause. There results a slightly greater uncertainty at 
the point where the adjoining d ifferent rates meet . One 
does not know at exactly what point to indicate a change in 
rate. 

On several occasions the chronometer seems definitely 
to have lost a second or more superposed on its regular 
rate. One such case is indicated for record Ho. 218. An
other, less marked, occurred between records Nos, 344 and 
345, A marked loss occurred between records Nos . 433 and 
434. A minor difficulty was experienced with the graph be
tween records Nos . 446 and 447. The correction is somewhat 
uncertain between Oct. 10 and Oct. 12. The more marked of 
these anomalies in the graph were possibly due to winding 
the chronometer in such a manner as to make it lose a beat 
or more of the escapement. In every case the chronometer 
lost by a small amount; 

5, Distribution of Bursts : The continuity and uniformity 
of recording in 1941 was very much better than during the 
previous year. The modif ications of equipment were not such 
as to affect the sensitivity of the seismograph. The in
stallation of the testing device on Aug . 4 provides a check 
on the upiformity for the remaining part of the year. Till 
then, the recording of the daily blasting is the only proof 
of continued sensitivity. The evidence is good, however, 
that all bursts of sufficient intensity to be of any interest 
in this investigation were registered. 

As previously noted, some bursts as reported from the 
mine were not registered on the surface seismograph and vice 
versa. The mine seismogra.ph was not operating the entire 
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year. When i ts records vrere available they were scanned in con
junction wi th those of the surface instru_rnent and the mine re
ports, Sorne, but not all, of the bursts reported but not 
registered at the surface were found to have been registered 
on the mine seismograph. A graphical presentation bf the mine 
records, prepared and furnished by Mr. O. E. Andrewi is given 
in this report just before Table I. 

The mine renorts have been set out in Table IV. The re
ports as furnishèd are given in much greater detail but it 
was felt that sufficient infonnation has been selected from 
them for this report. An explanation is given on the reverse 
of the title page for that table. 

The records of the surface seismograph have been set out 
in Table V. An explanation is given on the reverse of the 
title page for that table. 

In all, seventy-seven (77) bursts were reported by the 
mine, Of these we find that: 

(a) 50 
(b) 19 
(c) 5 
( d) 

were certainly recorded by the surface seismograph 

( e) 

were certainly not" 11 11 Il Il 

may have been rccorded but it is not certain 
1 could not have recorded, for the seismograph was 

not in opcration at the time 
2 may have failed to record because the scismograph 

was not in operation. 

Of the nineteen (19) which yielded no trace, only three 
(3) were in the more distant (eastern) end of the mine . In 
addition, the rocording of one othcr burst which occurred in 
that side is open to question. It does not appear, then, 
that the greater distance is a serious factor in the explanaQ 
tion for non-recording of somc reported bursts. Of the 
seventy-seven (77) bursts reportod, twenty (20) occurred in 
the eastern side of the mine . 

Let us divido the records on the seismograph into four 
categories on the basis of the range of half-amplitudes as 
moasurcd in half-millimeters, as follows: 

A= up to 10 B = 11-20 C = 21-30 D = over 30 

Examining the fifty (50} roported bursts which were 
certainly recorded WC find their records fall into these four 
groups as follows: 

A B C D 

12 1.5 , 18 

If we analyse all the records of Table V by months we 
find that they fall into these categories as follows: 

A B C D Total 

Jan. 1.5 3 2 1 21 
Feb. 9 6 3 2 20 

March 7 7 2 ·2 18 
April 6 14 4 3 27 

May 7 6 .5 0 18 
June 12 11 3 0 26 
July 29 10 9 0 48 
Aug. 9 9 2 i 2.5 

Sept. 16 10 0 32 
(ContYd) 
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A B C D Total 

Oct. 17 15 1 9 42 
Nov . 6 6 1 8 21 
Dec. 1 4 0 3 8 
Total 134 101 32 39 306 

There is a noticoabl o increase in the numbor of tho 
largest bursts (in category D) aftor August 1. After Novomber 
17, whcn tho miners went on striko and Droduction was cur
tailed, the number in this category, for tho remaining part of 
Novombor, was only two (2) and, for Docombcr, thrce (3). All 
categories fall off noticoably aftor Novembor 17. 

The total number of bursts reported by the mine and/or 
recorded on the surface seismograph in 1941 is thus about 325. 
If we deduct most of those of the first category (many of 
which are of the order of the largest blasts) we may say that 
at least 200 bursts of considerable intensity occurred during 
the year. As pointed out elsewhere, i t does not follov, that 
all of these occurred in Lake Shore Mines . Indeed it is known 
in · a few cases that they did not. Only two bursts were of 
sufficient intensity to record at Ottawa. A publication 
dealing with these is now being prepared. 

6. Suggestions for Improvement of Service: The service has 
been so good during 1941 that one hesitates to list suggestions 
for improvement. However, in addition to the list of sugges
tions given last year, which were, in general, noted and 
adopted, we may suggest that : 

(a) The operator should read and avoid when possible 
the sources of lost time in 1940-1941. 

(b) To eliminate lost time due to the recording lamp 
being out, some signalling device should be 
installod. 

(c) The sending of the seismograms to Ottawa has not 
been as rogular as is desirable. 1fuch better 
analysis of the records can be made if they 
were to reach Ottawa rogularly, preferably 
once a woek or, at least, twice a month. 

(d) If the time corrections were detormined and tabu
lated at Kirkland Lake, tho adjoining (differing) 
rates would be botter blended into one another 
and valuable information as to the causes of 
variation in tho rates might be learned. Such 
information, if obtaincd, should always be en
dorsed on tho back of the seismograms concorned . 

Dominion Observatory, 
Ottawa, Canada, 

January 21, 1942. 
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TA B L E I 

0 

Lost Time Tabulation 

0 



TABLE I 

In this tabulation the nearest number of minutes which ·were required to change the seismogram 
each day is entered first, in the appropriate intersection of column and line. Following, in the 
adjacent compartment for the same day and month , appears the nurnber of minutes lost during that 
calendar day from various causes which are indicated by letters having reference to the sources of 
loss listed below. The total and percent.age loss for each month are tabulated in the last two 
spaces, respecti vely, of the colunms concerned. 

a Power off. 
b La1î,"') 1:mrned out. 
C Adjustment of apparatus. 
d Light inadvertently turned out. 
e Light cord pulled from· lantern. 
f Clutch not engaged. 
g Semaphore battery run down. 
h Lightning surges burncd out synchronous motor starting condenser. 
i Chronomoter contacts failed. 
j Changing chronometers. 
k Synchronous motor condenser failed temporarily. 
m Broken connection in lamp circuit. 
n Ceiling plug of lamp circuit dropped out. 
p Set screw on main drive clutch worked loose. 

TOTAL LOST TIM.E 

16168 min. 

i • e 11 do 5 h2 gm 

PERCEHTAGE LOST TIME 

3. 08 per cent 





T A B L E II 

0 

Adjusted Chronometer Corrections 

0 



Adjusted Chronometer Readings 

Off 

Jan, 1 + 31,0 A Mar, 3 ... 0,1 A May 3 + 1LL7 A 
" 2 + 31.9 A Il 4 o. A If 4 1.5. 6 A 
If 3 + 1. 2 A Il _5- o. A Il l + 16 .5 A 
" 4 2,3 A Il 6 o, A tl + 17 . .5 A 
Il 5 3. ,5 J.,. Il 7 + 0,1 A Il 7 17 .5 A 
Il 6 4,7 A Il 8 0,4 A Il 8 17,.5 /,. 
Il 7 5,8 A " 9 0.7 J,. Il 9 17,.5 /.,. 

" 8 7.0 J,. Il 10 + 1.0 A Il 10 17.5 A 
" 9 8.2 k Il 11 + 1.5 f,. Il 11 17,5 J,. 
Il 10 9.3 A Il 12 · 2.0 A li 12 + 17.5 li. 
Il 11 10.5 A " 13 2 . .5 J,. tl 13 + 17.9 J.,. 
Il 12 11.6 J,. " 14 3,0 A il 14 18.4 B 
Il 13 12. 8 J.,. Il 1.5 + t".5 A Il 15 19. 0 B 
Il 14 13. 9 J,. " 16 + f li 16 19 • .5 B • .5 ~,. 
" 1.5 1.5, 0 f,. " 17 + 4.~ A Il 17 20.0 B 
" 16 + 16,1 A Il 18 + 3. J,. :1 18 20.6 B 
Il 17 + l 7. 0 J,. Il 19 + ,2,0 A Il 19 21.1 B 
Il 18 17. 9 J,. Il 20 + 3.0 J,. Il 20 + 21,6 B 
" 19 18.8 r Il 21 3.0 A " 21 + 21.6 B ~· 
Il 20 19. 7 A Il 22 3.0 A " 22 21,6 B 
Il 21 20.6 A Il 23 + ,2.0 J,. Il 23 + 2ls6 B 
" 22 + 2L,5 A Il 24 t 3,3 A Il 24 + 21.7 B 
Il 23 -? Il 2.5 3 • .5 j,._ Il 2.5 21.8 B 
" 24 + 25.6 J.,. Il 26 3.8 A Il 26 21.9 B 
Il 2.5 26,9 A Il 27: 4.D A Il 27 22.0 B 
Il 26 28.2 A 11 28 4. 3 L. Il 28 22.0 B 
Il 27 29 • .5 A Il 29 4 . .5 J,. Il 29 22.1 B 
Il 28 30,8 J.,. Il 30 4. 8 ;,. " 30 2241 B 
Il 29 32,1 A Il 31 + 2. O !,. Il 31 22,1 B 
" 30 33,5 A J .. pr. 1 + .5. 0 A June 1 + 22.2 B 
" 31 34,8 L. " 2 ,5.4 A Il 2 + 22.6 A 

Feb. 1 36 ,1 A Il 3 .5 • 8 J,. Il 3 23,1 A 
Il 2 37. 4 J.,. Il 4 6:2 L li 4 23 ~5 J,. 
Il 3 38.8 A " .5 6.6 A il 5· 23.9 A 
Il 4 40.2 A Il 6 6. 9 J .. Il 6 24. 4 J .. 
Il 5 41,6 A Il 7 7. 3 J,. Il 7 24.8 A 
" 6 43,0 B Il 8 + 7,7 A Il 8 2.5,3 A 
Il 7 44,4 B " 9 + 8.3 B Il 9 2,5.7 A 
" 8 4,5.8 B Il 10 9,0 B Il 10 26 ~l J,. 
Il 9 47,2 B il 11 + 9,0 B fi 11 26,6 A 
Il 10 48.6 B Il 12 + 9,8 B li 12 + 27, O 1 ... 
" 11 ,50.0 B Il 13 10,0 B tt 13 + 28.0 A 
Il 12 .51,4 B Il 14 10. 3 B Il 14 29.0 A 
Il 13 + 52,8 B Il 15 + 10 •2 B il 1.5 30. 0 J.,. 
Il 14 + 54,2C Il 16 + 10 . .5 J,. " 16 + 21,0 A 
Il 15 .55,8 C Il 17 + 10;2 J,. Il 17 + 32 .1 J.,. 
Il l6 57,3 C Il 18 + 10.'2 B li , 18 33,2 A 
Il 17 .58,8 C Il 19 + 10.0 A Il 19 33, 3 1 .. 
Il 18 + 60,2 C Il 20 10 . _O A a 20 + ,24.4 A 
" 19 - 0 • .5 A Il 21 10, 0 1. Il 21 + 36. O J. .. 
Il 20 0 • .5 J,. Il 22 10~0 L. Il 22 36.5 I, .. 
Il 21 0 • .5 A Il 23 10. 0 ! .. Il 23 + 27. o J,. 
tl 22 0 • .5 A Il 24 10, 0 A Il 24 + 37,.5 A 
Il 23 - 0 • .5 A Il 2.5 10~0 A il 2.5 37 • .5 A 
Il 24 - 0,4 A ri 26 + 10.0 A Il 26 37,5 A 
Il 2_5- 0.3 A Il 27 + 10,4 A Il 27 37, .5 A 
Il -26 0,3 A Il 28 10.9 A tl 28 37 • .5 A 
" 27 0,2 A Il 29 11.4 A Il 29 37,.5 A 
Il 28 0,2 A Il 30 + 11. 9 A il 30 + 27•2 A 

Mar. 1 O~l A May 1 + 12.9 A July 1 + 38,0 A 
Il 2 0,1 A tl 2 13,9 A !I 2 39, 0 A 



Adjusted Chronometer Corrections 
000 

July· 3 + 40.0 A Sep. 2 + 7.8 A I:Tov, 2 ... 8.9 B 
Il 4 + .. 4o.o A " 3 7.5 A Il 3 9,4 B 
l l 5 + 40.0 A :r 4 7~2 A Il 4 - 10,0 B 
:1 6 +40;4 A Il 5 + 6.9 A Il .5 - l0.8 A 
Il 7 40, 8 A ., 6 + 6.4 A Il 6 11.,_5 A 
Il 8 41,2 A " 7 .5.9 A li 7 12., A 
H 0 41.6 A " 8 .5,4 A Il 8 13,0 A / 
fi 10 42,0 A li 9 4.9 A Il 0 13.8 A / 
11 11 + 42 .4 A Il 10 4.4 A 1' 10 .=.._14 • .z A 
Il 12 :;- -~ ?-~ il 11 3. 9 A ;1 11 - 1.5. 3 A 
li 13 1.5. 8 C li 12 3,4 A Il 12 16.1 A 
" 14 18 . 9 C ;! 13 2, 9 A :r 13 16.9 A 
li 1.5 22.0 C Il 14 + 2 • .5 A :i 14 17,8 A 
Il 16 25.1 C li 1.5 + 2 • .5-A Il 1.5 18 .6 A ,, 17 28 .2 C 16 2 • .5 A Il 16 19.4 A 
lt 18 + 31.3 C Il 1 é ±__?_•2.. }~. Il 17 20~2 A 
Il 19 + ? Il 1 + 2.4 A " 18 21.0 A 
Il 20 + 15.0 k " 19 2,3 A Il 19 21.8 A 
ri 21 1.5 . 0 A Il 20 2. 2 A Il 20 22.6 A 
Il 22 1.5. 0 A ?l 21 + 2,1 A :v 21 23 • .5 A 
Il 23 1.5. 0 A Il 22 + 2.0-x Il 22 24.3 A 
" 24 1.5. 0 1~ Il 23 2.0 ' Il 23 2.5 .1 A 1l. 
·i 2.5 1.5. 0 L 11 24 2.0 L. Il 24 2.5. 9 1 .. 
Il 26 15.0 j-,_ Il 2.5 2.0 A Il 2.5 26.7 A 
Il 27 15 .o A Il 26 2. 0 A Il 26 27,5 A 
' 1 28 1.5~ 0 A " 27 + 2.0 A Il 27 28-.3 A 
11 29 15.0 A " 28 + 2,1 A Il 28 29.2 A 
" 30 1.5. 0 ~ Il 29 2.2 A Il 29 .- .20. 0 A 
Il 31 1.5. 0 A li 30 2.2 A Il 30 - 31.0 A 

Aug. 1 14.8 A Oct. 1 2.3 A Dec. 1 32.0 A 
Il 2 14. 6 A 11 2 2.4 A Il 2 - 22,0 A ,, 

3 14.4 A Il 3 2,.5 A :r 3 .. 33.8 A 
Il 4 14,2 A Il 4 2. G 1,. Il 4 34 • .5 A 
tt 5 14. 0 11_ Il 

~ 2,6 A r, 

i 3.5, 3 A 
" 6 13. 8 A ôl 2~7 A . " 36, 0 A 
li 

~ 13. G A li 

é 2. 8 A Il 7 36, 8 A 
tt 13. 4 J,. li 2. 9 A li 8 37 • .5 A 
Il 9 13,2 A il 9 _:__J_J) A Il 9 38.3 A 
" 10 13. 0 A u 10 + 2. 7 0 Il 10 39,0 A 
Il 11 12. 8 A 11 11 2.4 C Il 11 - 29,7 A 
Il 12 + 12.6 A Il 12 + 2.1 C ô1 12 - 40.7 A 
fi 13 +""IT:oA Il 13 + 1~7 ë Il 13 41 • .5 A 
" 14 11.0 A Il 14 1.3 C Il 14 42. 6 A 
Il 1.5 11.0 A Il 1.5 0.9 C ri 1.5 43,.5 A 
Il 16 11.0 A Il 16 0 • .5 C " 16 44.5 A 
!! 17 11.0 A Il 17 + 0.1 C Il 17 4.5 • .5 A 
Il 18 + 11.0 A ,, 18 - 0. 2 C n 13 46.4 A ,. 19 + 10.o A tt 19 - 0 • .5 A Il 19 47.tt A 
" 20 10. 6 A n 20 1.1 A n 20 48.3 A 
" 21 10.4 A Il 21 1.7 A li 21 49.3 A 
Il 22 1 0~ 2 A Il 22 2.3 A Il 22 _50. 3 A 
11 · 23 10.0 A n 23 2,9 A Il 23 .51.2 A 
Il 24 9.8 A l i 24 3 ,.5 A Il 24 .52. 2 A " . 2.5 + 9. 6 A ;111 2.5 4.1 A Il 2.5 .53.1 A 
Il 2 6 :;-~ëî;ëf 7.. Il 26 4. 7 A '~ 26 _54.1 A 
11 27 S',Ob. Il 27 .5.3 A If 27 .5.5,1 A 
Il 28 9.0 A Il 28 6.0 A " 28 .:...füU 
" 29 + 9.0 A Il 29 - 6.6 Ê Il 29 - .5 .7 A 
" 30 + 8. 7 1-.. ti 30 7.1 B " 30 .56.4 A 
Il 31 8.4 ~ .. 31 '7 '7 B " 31 " _5o.O A ~ ' • 1 

Sep. 1 8,1 A :r·ov ,. 1 8 ,3 B. 



TABLE III 

0 

Detailed Tabulation of Soismograms 

0 

NOTE: Inadvortentlys bcginning vdth record Po. 
360 and continuing to t:,.o ond of the year, the 
number scal e indicating the value of the time 
record was invertod so tllat the indications 
are: 1 = excellent; 2 = fair; 3 = doubtful. 



KIRKLAf,m LAKE SEI.SMOG-RAM RECOrtD 
Explanation of Symbols 

00000000 

(1) Dates are recorded as Day:Month 
e.g. 19:12 indicates December 19, 

(2) Times are recorded with hyphens separating hours, 
mim.1.tes and. seconds, as: 2-33-41._5. In general, 
times q_u.oted to minutes only are uncorrected 
chronom0ter values but when given to seconds are 
corrected. 

(3) Value of the time si gnal is g iven by a nuraber in the 
scalc 

.See Note 

.9.ll front ;page 
of Tablo III. 

0 ta 3 with the follov~ng signification: 
3 = excellent; 2 = fair; 1 = doubtful; 

0 = lacking altogether or q_uite useless. 
Brackets about the number denoting the value of the 

correction indicate that the source of the cor
rection vras a desl;: memorandl1n - not an automati
cally recorded signal. The nm11ber in this cas·e 
indice.tes the degree of agreement of the particu
lar correction with the line through the plotted 
poj_nts wr_ich was adopted as the clock rate graph. 

( 4) Time correction + /- means clock slovr / fast. 

(5) Amount of time correction is given in seconds and is 
followed by the hour (on the 24-hour system be
ginning at midnight) nearest to which the correc
tion was obtained. If the correction was obtained 
on the first day of the record the houris not 
underlined. If it was obtained on the second day 
of the record it is 11nderlined. Thus: +110~!1.2 . 
means that the clock was round to be 110 sec. 
slow at 1 p.m. on the second day of the record. 

(6) !n the remarks column the following letters indicate 
cor.unents most likely to be used repeatedly: 

B = Blasting at Lake Shore. 

BT/BW = Blasting at Teck Hughes / 'Jright Hargreaves. 

C ~ Charging eq_uipment resonance interference. 

F = Finger marks on record. 

S = Stain from developer on record. 

R+/R- = Rate of driving clock accelerated / retarded. 

G = Some interference from gymnasiur.i (badminton 
or dancing ) . 

Is/Iw/Iv = Light intensity too strong / too weak / 
or variable. 

a, b, c, etc. = Index letters to footnotes on se.me 
report sheet. 

Brackets on any lettGr, e.g. (B), denote in general 
that tho condition reported is relatively small. 
However, see also (3), above. 

etc. at the end of the remarks li.ne indicate 
t he o:perato:r=-v.rhose ini tials appear on the 
record as Butterfield / Robson / Hodgson, 
etc. After June 1 H indicates Hallick. 



No .;Rec v aj 
·on 

Time Date 

197 jl3: 1 ;12-40 p .m.!31: 12 

198 ., 1-48 p.m • 1:1 

199 n 2-59 p.m.j 2:1 

200 11 2-59 p .m.• 3:1 
201 11 2-57 p .m. 4:1 
202 " 2-5 9 p.m.: 5:1 ' 

203 Il 2-59 p.m~ 6:1 
204 Il 2-37 p.m; 7:1 

205 tl 8:1 

206 4:2 4-29 P . m~ 9:1 

207 ;1 6-08 p.m~lO:l 
208 " 3-24 p.m;ll:l 

209 Il 4-01 p.m~l2:l 
210 li 3-57 p.mJ.13:1 
211 Il 5-52 p.m~l4:l 

KIRKLAND LAKE SEISMOGRAM RECORD 

January, 1941 

Off lTime Correction l : 
Time i DateValue: Amount BurSt sR,uakesi Remarks 

1..:47 p .m.: 1: 1 3 0 a. Quiescent except for 3 bursts. One large. G 

2-57 p.m/ 2: 1 3 o. : 12: 3 0 
-----; 

: b. Quiescent except for 3 small bursts. G 

2-58 p .m.: 3: 1 3 + 1. : 12: 1 0 c. Line very good this period. One small burst only. G 

2-56 p.m.: 

2-57 p.m/ 
2-58 p .m.: 

2-36 p.m. 

3-45 p .m.: 

4:1 3 \+ 2. 

5 :1 "".' 

6: 1 3 + 4 • .5 
7 :1 3 i+ 6. 

8:1 1 :+ 6.5 

si 1 
2? 

9 l+l? 

: 10\ 0 
: 9: 1 

0 
.(l 

0 

0 
0 

( BT ) , d , ( F ) • 

(B), 'BT), (F}. 

(Bt') • 
(B),(BT),e,(F). Line is very good. 

, ·B,_BT..- Power cycles vary more than usual. 
9!1 • : Bulb burned out after about a minuteVs run. 

3 '+ 9.0 :-10 0 0 6-07 p.m)lO:l . Iw,S. Top edge of slleet fogged. Cause? 

0 0 f--23 p.m.;11:1 i : Quiescent record. Good line. 
2 '+ 1,1.0 : 16 l+l? 0 3'-59 p.m.:12:1 • Is,B, .{BT) ~ Light turned too high. 

3 !+ 12.5 2. l? 0 3-56 p.m~l3:l f. Quiescent. Sunday sheet . 
l? 0 5~51 p.m~l4:l ~,g. 

6-00 p.m~l5:l • 3 + 15~ : 2_: O , O • (g). Q,uiescent. Slip,ht fog. 

G 

G 

G 

G ..... 
? 

G -
G 

'1 ..... 
G -G 

G 

G -
a Burs~s a_'t 2-33-46; -36-59; and 8-46-24, all p.a. : on Dec. 31. : Second has duration of 2 seconds. 
b Chrohometer ré-set at 12 ov clock (noon)' on Jan. 2. c. Sheet' slightly v1,rinkled in ferrotyping. Slightly fingerprinted. 

d A series of o~fsets. LS. blasting :(?) at 8-33. Lasted !1 • .5 minutes. No correlation. No LS. blasting at usual times. 

e Power off' for ;4 mi:qutes at 1-..40 p .lm . on 7th. f. : Lamp Jnte~si ty adjusted soon after sheet put on. 

g Sensitivity sèems low during lthis jperiod or else plasti/ng was less . (?}. 



No Recvœ 
On 

Time Date 

212 4:2 6-02 p .m.;15: 1 
213 " 5-.52 p.m.16:1 
214 li 6-42 p.m.]17:1 

21.5 li 6-48 p.m.i18:1 

21.5 " 6-40 p .m.j19: 1 

216 " 5-47 p .m.:20: 1 
217 " .5-48 p .m.;21: 1 
218 li 6-21 p.m.22:1 
219 " .5-.58 p.m-123:1 
220 fi 6-23 p .m.;24: 1 
221 li 8-22 p.m.2.5:l: 
222 24:2 8-03 p.mJ26-:l 

223 il 8-21 p.m._27:1 
224 li 11-1.5 p .m.'28: 1 
225. 11 

l 4-43 p .m.!29: 1 
226 " 4--31 p.m.130:1 

KIRKLAND LAKE SEISMOGRAM RECORD 

January, 1941 

Off ' Time Correctioni i 

Time !Dat ~Value Amount BurstsJQ,uakes 

5-.51 
6,-,41 

6-47 

: : 

p.m. '.16:1 ! 
. . 

p.m.)l 7: 1 ! 
p .m. '18:1 ! 

1-04 p.m.;18:ii 

.5-46 P .m.:20: li 

.5~47 p.m.,21 :L 
. . 

i 6- 2 0 p . m .J 2 2 : 1 j 

: 5-57 p.m.'23:1 ; 
: 6-22 p .m.!24: L 
' 8-21 p.m.:25:1 : 

: 8 -0 3 p • m -i 2 6 : 1 i 
i 8 - 21 p . m.: 2 7 : 1 

P-1-1.5 p .m.!28: l i 
i 4-42 p.m.!29:1 / 
j 4-29 p .m.JO: 1/ 
: .5-11 p.m.Jl:l ' 

3 i+ 16. 
3 i+ 17. 
0 

3 19 . .5 

3 + 20 •. 5 

3 :+ 21 .. .5 

3 i+ 24 • .5 

3 + 28 .,0 

2 + 29.5 

: .2_: 0 

: 10 : 2? 
2 

:10 _ , 

:10 
. 91 . 

: 18 

2 . 2' . 

l? 
3+1? 

2 
2 

? 

1 

1 

0 

1 

l? 
1 '+ 33. : 1 : O 

1 :+ 34 • .5 :23 : 1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Remarks 

(B),a. Slight fog. 
B,S,b,c. Badly stained. Intensity check made. 
B,(F),S,d . Badly stained record. 

Light inadvertently turned off after 16 min. 
(F),e. Good line this period. 
(BT). Three moderate bursts + ome (?). 
(B),(BT},(F). No locations given for bursts listed • 

B,f,g. Sheet ink spotted. Good LS. blasting record. 
(BT). No LS. blasting recorded. 
B. vrell :marked LS. blasting record. 
h . Sunday record. 

B. Three heavy blasts identified as such. 

(B). Medium heavy burst 10-33-16 p.m. on 27th. 
(B). Line good this period. 
Quiescent record. 
B,i,j. Small burst 3-0.5-10 p.m. on 31st. 

a Sensîtivity sdems 1bw - or else LS. blasting and TH. b~asting is very much less than normal. 
b Seri:es of of'f'sets resembling iLs. blasti'ng about 3l...2.5 p .m. on 17th. No explanation. Regular LS. blasting missing 

C 

d 

e 
f 

Clock rate diminishBs slightly after this date. 
in p.m. 

Two good sized burst of'fsets; Not included in typed list of bursts reported from mine. 
T:i.11.0 entered incorrlectly one ihour! out t 1hroughout the whole sheet. Checked bv LS. blasting and time on next sheet. 
One small and ione mbderate stzed burst .i g. Cloc~c seenis to have lost about 2 seconds too much in one day. 

h Veri large burst. Duration a se~. Lodation? 1~43-30 a.m. on 26th. 
i Lamp] out 2-27 !to 2-49 on 3l. icor di pull~d from socket on lamp housing. j. Blasting (?) at 3-23 p.m. on 31st. 

G 

G 

G 

A+G 

A+G 
A 

G 

G 

G 

G 

G 

A+G 

A+G 

A+G 
A+G 

A+G 



KI .RKLAND LAKE S E I S l\~ 0 G R A M R E C O R D 

February, 1941 
. . 

' ' On Off iTime Correction : 
N ° .iRec v dl--T-1-· m_e_.o:c-=-:-n_a_t_e ..... l--T-1-· m-e~=-=-: _D_a_t_e--'-v=a=l=u=e-["'-=Am=-=-o=u=n=t= t3urst sR,uakes 

. . 
.. j 

227 :24:2 : 5-12 p.m.;31:1 : 5-07 p.m.[ 1: 2 

228 Il i 5108 p .m.: 1: 2 • 3-28 p ... m~ 2 :. 2 

2 2 9 j Il 3 - 3 0 p •fil.[ 2 : 2 1 5 -5 0 p.m~ 3: 2 

230 Il • 5-51 p .. m.: 3: 2 • 4-34 p.m., 4: 2 

231 " • 4-34 p.,m.; 4:2 j 4--49 p.m. 5: 2 

232 Il ! 4-50 p.ID.: 5:2 i 4-02 p.m.: 6: 2 

233 Il [ 4-03 P•.ffi•! 6: 2 \ 4-10 p.m.; 7 : 2 

234 Il l 4-11 p,m.: 7:2 . 4-14 p,m .. , 8 . 2 . 
235 Il • 4-15 p.m.J 8 :2 ! 5-03 p.m. 9: 2 

236 11 
• 5-0.5 p.m. 9:2 lll-14 . . a.m.:10: 2 

237 17 11-15 a.m.10: 2 \10-0.5 a.m.jlJ_: 2 i 

238 11 10•06 a.m.:11: 2 111-58 a.m.:12: 2 ! 
239 " ;1.1-59 a.m.12:2 2 noon 13:2 ; 

1 

1 

+ 37. 

+ 38.5 

1 + 40. 

:11 - · 
: .2/ 

s: 
1 + 41.5 : 8; 
1 43.0 

0 

1 + 52 . . 

2 0 

3? 0 

? 0 

2? 0 

l? 0 

1 0 

1 0 

l? 0 

1 0 

0 0 

1 0 

2 0 

3 0 

Remarks 

(F). Two small bursts recorded. 

B,(S). Three slight bursts(?) about 9 p.m. on 1st. 

(B). No trace of TH. blasting during this period. 

(B),a. Line getting a little heavy4 

B. One small offset in LS. blasting time. 
B,b. Definite small burst 6-02-14 p.m. on 5th. 
B, ( F), c. Povrnr off one minute 11-04 a.m. on 7th. 

{B);F,d. No trace TIL blasting. Wh.y? 

(B) ,e. Small sharp burst at 3-17..:..57 a.m. on 9th. 

Quïescent; Good -line this period. 

(B). Small burst 3-47-21 p.m. on 10th. 

(S)~f. Good record line. 

{B) , g . Good sample with burst 01;1 it .• 

A+G ---A+G 

A+G - -
A+G ..... -
A+G 
A+G 
~ -
A+G 

A+G 

A+G 
A+G 

A+G 

A+G 

A+G 

240 11 :13: 2 ;14: 2 : Oluteh not engaged. No record. A+Q 

1 0 241 " 12-33 p.m.'14:2 1-15 p. m.:15:2 i Small burst(?) in LS. blasting time on a.m. of 15th.A+G 

a : Tivo :small offsets. r,cay be bu[rsts jor heavy blasts. b . . Blast'ing resembling LS. as late as 3-24 a.m. on 5th. 

c • Small but defi;nite iburst at 8-0.5 - 57 p.m. on 6th. : q. _,Fog due to leak in lamphouse top. 
e . Somett;hing resambling LS. blas'tîng lais~ at 3-44 to 3-46 a.m .. on 9th. Not identified ih correlation. 

f 1 small burst at 2-58-18 and a meditlm onei at 3-04-05 ; both p.m. on 11th. 
g ~odefr,ate burst 3-40-50 p .m. dn 12t\h; Small one ~t 4-23-21 p .m. on 12th; large one 10-24-16 a.m-. on 13th. Duration 
h Not lenough time comparisons taken jafteri February 6. · Whjy does TIL blasting not record? 3 sec· 



KIRKLAF"D LAKE SEISMOGRAM R E C O R D 
February, 1941 

NoJRecVd 
On 

Time Date! 
Off Time Correctio~ : ! 

Time ! DateValue; Amount Burstst~uakes! Remarks 

242 24:2 1-16 p.m.)_5:2 : 1-02 0 (F) ,a. Sheet badly wrinkled in ferrotyping. p .m.!16: 2 0 

243 " · 1-03 p .m.:16: 2 2-02 0 . b. Q,uiescent except for one burst. p .. m~l7:2 1 ·+ 58 .. : 17! 1 

244 " i 2-02 p.m.J17:2 12-37 0 !B,(BT),c. LS. blasting again well marked. p.m~l8:2 1 0" .5 : 16: ~ 

24.5 11 12-37 p.mJ18:2 • 1-.59 0 B,d. Sheet light struck on one corner. p.m.;19: 2 1 ·- 0.5 : 11, 3 -· 
246 119:3 • 2-00 p.m.[19:2 12-04 0 • (B), (S). Good record line. p.m:20: 2 1 ; - 0 • .5 : 12' 0 

247 : 11 12-0_5 p.m.:20: 2 ; 1 -.56 : Lamp burned out l-_56 p.m._ on 21st. p .m. 21: 2 

248 12:3 ~1-.59 a.m~21: 2 112-31 0 : (BT). Q,uiescent . Slight fog on record. p.m.22:.2 2 - 0.5 : 12 0 

249 · " :12-32 p.m.;22: 2 12-02 0 • (BT), (F). Drum motor oiled at 9-30 p.m. :p .m.:23: 2 l? 
2.50 a 12-02 p .. m.:23:2 11-.57 0 e. Moderately severe burst at 14-56-33' on 23rd. a.m.24: 2 -2 0.5 :10 1 

251 a ll-_58 a.m.:24:2 12-02 0 ! (F) ,f. Good records, plenty of sensitivity. 

252 11 12-03 p.m .. 2.5: 2 i11-.58 0 :g. No trace of repeated LS. or TH. blasting, 

p.m.2_5! 2 3 0 - .5 : 12 : 2 - . 
a.m.026:2 3 ·- 0.5 . 8 1 . -· 2.53 a :11 ... 58 a.m .. 26:2 11-57 0 •B,h. Sheet stuck a little to ferrotype. a.m.27:2 3 - O .5 . g: 0 . 

- : 

254 n 11-58 a.m.!27:2 :11-.57 0 : (B),(BT),i. Sheet stuck on feITotype. a.m.28:2 3 o. : 10 l+? 
25 .5 11 11-.5 8 a.m.i 28: 2 ·12 -0 3 0 ! Q,uiesc ent. Drum drive slightly irregular. 

a Slight offsets resembling LS. blasting :at 12-59 a.m. on 16th otherwise quiescent -- a Sunday sheet. 

p.m. 1:3 3 o. :12 l? 

b Moderate burst. Duration 2 sec. ( - )f .5 -11-30 on 17th. c. Chrq:µometer reset and re-rated 16 hr. on 17th. 
d Moderate burst 3-34-_52. Larg e duratiort 3 sec. av 4-02..;43. srria.11 at 4-02-_54 . All p. :m. on 18th. 
e Good record l:Înes this period and good :drive by synchrdnous mdtor. 
f Small offset ât 13-1.5-11 and large one 13-48-.59 , j both on Feb.i 24. 
g Smal.l o~fset at 13,47-02. 
h Two :slight irregula.ri ties in .the t

1

ime mark pattern. Synchronous mot or speed changes. 
i Time marks show slight irregularity in . synchronous motd,r drivi. 

A+G 

A+G 

A+G 

A+G 

A+G 

A+G 

A+G 

A+G 

A+G 

A+Q.. 

A+G 

A+G 
A+G 

A+G --



On 

KIRKLAND LAKE SEISMOGRAM 
March, 1941 

Off Time Correction i : 

RECORD 

No Rec'a: Time ; Date1 Time ; Date;ValuEi .Amount Œ>urstsQ,uakes! Remarks 

256 12:3 12-04 p .m.' 1:3 2-10 p.m., 2:3 : 

' 
257 Il 2-11 2:3 !12-03 p.m.: 3:3 

: 
p .m.: 

25 8 li ;12-04 p.m.• 3:3 12-10 p .m., 4:3 

259 il 12-11 p.m. 4:3 (11-57 a .. m,, 5:3 • 
260 ;1 :11-58 a .. m .. - 5:3 111-57 a.m.' 6:3 
261 ;i :11-57 a.m. 6:3 J.2-25 p.m._ ,:3 . 
262 Il 12-2.5 p.m. 7:3 11-56 a~m. 8:3 : 
263 Il '11-5 7 a.m.: 8:3 p. 2-0 5 p,m, 9:3 i 
264 Il 12-06 p.m., 9:3 \12-07 p.m.10:3

1 
' 

265 Il 12-08 p .m.110: 3 !12-03 p .m.11: 3' 
266 ;19: 3 l2-03 p.m.11:3 12-09 p,m.-12:3 · 

267 li 12-09 p.m.12:3 ·1.1-57 a .m.13: 3 · 
268 " :11-57 a.m.13:3 :12-03 p .. m,14:-3 

269 Il 12-0-4 p.m.,'14:3 p.1-58 a.m.15: 3 ' 
270 li fll-59 a.m.15: 3 ll-57 a.m.16:3 • 

3 o. 
1 a. 
3 o ... 
l o ... 
1 o.-

3 :+ 0 .. .5 
1 '+ 1 ... 0 

3 + 1.0 

3 :+ 1.5 

3 ' 2.0 + 

3 + 2.5 

3 + 3.0 
1 + 3.5 

3 .+ 4 .. 5 

. .. 

.. . 

. . 

. .. 

9: 
8' -
2, 
0 ' 
L. 
ff 

1 

0 

2 

l 

0 

0 

9 a 
9' O 

9• 1 

9' 1 

: 10: 0 -: 8: 0 

:12 0 

• 9 l+l? 

: 2' 1 

0 : B. Moderate burst 22-34-50 on 1st. 

O : Quiescent sheet. Good line this period. 

0 i ( BT), a. Line growing stronger but st.ill OK. 

0 • Q,uiescent. Moderate burst 6-28-34. 
0 ( B ) , ( BT) , h. 

O fB},(BT). Good spot intensity. 

A+G 
A+G 

A+G 

A+G - -
A+G 

A+G 
0 (B) 1 c. Line grovdng rather weak. A+G 
0 (B) 1 (BT)~d. Line much improved. A+G 
0 : e. Quiescent. Sheet not well fixed. A+G 
0 (B),(BT}~f. Slight spots of fog. A+G 
0 - B,(S). Slight cycle irregularity about 2 a.m.12th.A+G 

0 B, (BT), (F}. Q,uiescent record.. A+G 
0 ; (B). Sheet somewhat fogged. A+G 

0 • B1 g. Very good line intensity. A+G 

0 , h. Sorne fog on she-et. Finger prints (E.A.H.) A+G+H 

a . Two .small bursts 22!-31-28 p.m. on : 3rd and 2-53-14! a.m. :on 4th.. b. Spot intensity reduced 13-50 on 5th. 

c • Offset series reser:o;bling LS. ·blasting 2-51 to 2-..52. d. Spot, intensi ty increased 12-10 p.m. on 8th. 
e ' Mode'rately heavy burst 10-50-'3-4 a~m. on 10th. Duration about 2 sec. 
f : Mode;':rately heavy burst 4-44-4j0 a.m. on 11th. Duration .2 sec.+ 
g : Small burst (?Jin plasting time at 14-,47-25 on 1f4-th. 

h i Chronometer handle~ a good deal (carefully) in me~suring for wall box installation. 



On 

KIRKLAND LAKE SEISMOGRAM 
March, 1941 

Of'f iTime Correction: : i 

RECORD 

Time ! Date, Time : Dat eValu~ Amount ~urSt sQ,uake3: Remarks 

271 '19:3 '11-58 a .m)l6: 3 . 11-58 a.m.17:3 : 2 ;+ 4 • .5 a · 
L 0 0 1 ( F) . Q,uiescent. Finger prints by E.A.H. 

272 : Il Jl-.59 a.m.:17:3 11-49 a.m.18:3 : 2 + 4.5 : 18: l? 0 : ( B) , ( BT ) , ( F) , a , b , c . Sheet buckled in ferrotyping. 

273 : Il 11-.50 a.m.'18:3 12-03 p.m419: 3 • 1 + 3.5 : 18 ' 1 0 B,BT, (F) ,d.Slight fog.Higher sensitivity apparent. 

274 20:3 12-03 p.m.19:3 : 1-26 p.m.'20:3 3 + 3.0 :10 2? 0 !B, BT, e. - FIRST SHSET OF TUŒ 11ARKS DOW'N1JARD. 

27.5 21:3 1-27 p .m.· 20: 3 12-06 p.m.21:3 2 + 3.0 . 2 2+? 0 IB, BT, f. VERY MCTCH INCREASED SEITSITIVITY . 
276 20-3 . /• ·12-08 p .m.121: 3 12-12 p.m.22:3 , 1 + 3.0 :14 l? 0 l3, BT, ( F) , g. Sensitivity still seems very good . 

277 Il 12-13 p .m.: 22: 3 12-22 p . m.23:3 1 .+ 3.0 :10 0 0 J3,(BT). Good record of LS. blasting. 

278 Il 12-24 p.m._23: 3 .14-47 p . m .. 23:3 0 0 ;h. Offsets are well recorded. 

279 . Il 17-36 p.m.23:3 12-13 p.m.Z4:3 0 0 :i. FIRST SHEEr FULL CYL INDRI CAL LENS 

280 " 12-36 p.m.24:3 2-0.5 p . m,i24: 3 0 0 :j. Short test sheet. 

281 " 2-18 p.m.24:3 · 6-.51 p.m.24:3 
., 

0 0 Short test sheet. Focus bad. seems 

G+H 

G+H 

G 

G 

G+H 

G+H - -
G+H 

H 

G 
G+H 

H 

a , Chronometer put on ,wall in new mounting. In place about 3-1.5 F.m. on 17th. b . LS. blasting(?) at 3-49 p.m. on 17th. 
c ~erimenting with mine seismograp:h on .same pier ~-:ith usual surface set-up. Interchange Heiland geophones at 

10- 31+ a. :m. ori 18th putting original Heiland• geophone on mine seismograph and vice-versa. 
d ' Semaphore installed noon on 19th ~a extra timer. Instal:led direct ( no attenuator circuit) at noon on 20th. 
e ' No reco1,d froni 11-32 a.m. to 12-16; p.m.' on 20th caused by rev.µring without attenuator in circuit. Aerial down. 
f : First sheet without attenuator and with second (mine) geophone on this set-up. Semaphore timing. 
g ' Seisn10meter bumped at 20-47 qn 21st which shifted spot '.reducing recording intensity. 
h . Short test sheet. The offsets are all due to experimental thrusts. No bursts. Mine seismograph running. 
i · First sheet with full width qf cylindrical lens. :Time rriarks fade out about 19h. 
j · Test~ sheet to det~rmine relative sens{tivity of ;two geophone,s (no. 357--Second one purchased and No . 331-First 

· one purchased r. Details ;in log notes . They see:m.about equal in sensi ti vi ty to test. 



KIRKLAND LAKE SEISMOGRAM RECORD 
March.., 1941 

. . 

No .jRec Y d.) 
On Off :Time Correction: . 

Remarks Time : Date: Time • Date;Value Amount J3urstsQ,uakes, 

282 :29:3 7-02 p.m.24:3 jl2-03 p.m.25:3 
283 " 12-06 p.m.;25:3 i 5-37 p.m.25;3 
284 " 5-38 p.m.'25:3 jll-21 a.m._26:3 
28.5 " ll-22 a.m.26:3 ill-34 a.m.26:3 
28.5 " 11-56 a.m.26:3 2-07 p.m.26:-3 

286 " 4-05 p.m.26:3 4-2.3 p.m.26:3 
286 " 4-30 p.m.26:3 7-01 p.m.26:3 
286 " 7-07 p.m.;26:3 :12-10 p.m.:27:3 
287 " 12-12 p .m.'27: 3 3-28 p .m. 27: 3 
288 " 6-31 p.m.27:3 9-09 a.m.28:3 
2 8 9 31 : 3 9-1 O a. m.' 2 8 : 3 i 0-5 6 a . m •. 2 8 : 3 
289 : " 11-21 a.m.28 :3 6-01 p.m.28:3 
290 " 6-08 p.m.28:3 1.1-16 a.m.:29:3 
291 " 11-17 a.m.29:3 ;12-27 p.m.:30:3 
292 ; " 12- 28 p.m.30:3 :11-0.5 p.m.31:3 
293 1:4 11-07 a.m.·31:3 10-02 a.m.' 1:4 

2 .t 3.5 :12 2? 

? 

? 

0 

0 

0 

0 

0 

? 

2 + 4.0 :22 0 

0 

0 

2 + 4.5 : 11 1? 

? 

+ .5.0 :12 l? 
2 + _5.0 : 2 l? 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

(B) ,BT ► Focus seems poor. H 

'. B,a. Focus seems poor. Spot too heavy. H 
. B,BT. Foeus seems poor. Adjusted each change. H 
Adjusted spot while sheet was running and reset. 

Focus still poor. H 

Adjusted spot several times while sheet was running. 
Focus not satisfactory yet. 
Sorne time lost by fog when adjusting. H 

, B. Focus not satisfactory yet. H 
(B) ,(BT}. Line improving but not satisfactory. H 

· B, a, Test sheet run through by Z.E.G, Slits were 
removed and filament alone used as source. G+H 

B,(S). Fog much less, but focus not good yet. H 
B,BT,(F}. Further test increasing voltage. Log kept.G+H 

. b. Quiescent . Sorne fog over whole sheet (vqltage high)G+H 
Line too faint. Adjusted to higher value after. H 

a ' The filament ~lone is here used 
the lamp remain in place . 
the sheet. On changing to 

as source. Front and back sli ts vvere removed and only the two baffles farthest from 
The image is markedly sharper but there is a great deal too much st~ay light fogging 
record No ► 290 Z.E.G. blocked off around the cylindrical lens with tape. 

b , The • stray light prqblem must be sol ved. Sheet developed fulli 2 min. shows good record of E.A.H. touching geophone. 
Amplitude .7 in. Problem promises to be solved soon. · 



No.,Rec'd 

294 3:4 
29.5 Il 

296 Il 

297 : Il 

298 / tt 

299 ' 4:4 
300 , .5: 4 
30L 6:4 
302 7:4 
303 ; Il 

304 : 8:4 

305 : 9:4 
306 ' St 

On 

KIRKLAND LAKE SEISMOGRAM 

April, 1941 

~ime Correction , i 

RECORD 

Time Date\ 
Off 

Time Dat~Value: Amount :Burst9Q,uakes! Remarks 

11-.56 a.m. 
2-0.5 p.m. 
3-18 p.m. 
1-44 p.m. 

10-14 a.m. 
2-13 p.m. 
3-46 p.m. 

: 8-28 a.m. 
9-3, a.m. , 

:i1-28 a.m. ' 
0..1-32 a.m. 

8-06 a.m. : 
9-1.5 a .. m. · 

1 : 4 ! 2 -0 3 p ..m., 1 :- 4 : 

1:4 i 3-10 p.m; 1:4 
0 

0 

1:4 i 1-43 p.m.: 2t4 O 

2:4 : 9-.55 a.m.1 3:4 2 4- .5 • .5 ;20: 1? 
3:4 i 1-38 p.m~ 3:4 O 
3:4 ! 3-4.5 p.m. 3:4 O 

+ 6.o : 18i 3 : 4 ' 8 - 2 7 a. m., 4 : 4 2 0 

f+- 6 • .5 9, 4 : 4 : 9-3 2 a. m.: .5 : 4 , 2 1 

_5:4 11-27 a.m.1 6:4 ' 0 0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

: Short test sheet. 
l (:F). Short test. 

Line tao heavy. 
Line still toa heavy. 

: ET. Line too heavy. Time marks unsymm.etrical. 
B,(FJ,a. Excellent record.Night LS. blasting sharp. 

: b, Time marks better. Good clean line. 
: (F) .No trace of LS . blasting. Very good line . 

~B),(BT). Beautifully clear line. No rog. 
• B,BT,c,d. Good clean record. 
! (B) ,BT. Some LS. blasting (?) 3 a.m. on 6th. 

6:4 11-32 a.m; 7:4 3 t 7.0: 81 0 0 i Q,uiescent. Satr-Sun. sheet. Good record. 
7:4 ! 8-04 a.m.: 8:4 2 :+- 7.5 8: 0 0 i B,BT,e. 
8:4 : 9-14 a.m.: 9:4 O ? 0 ' B,BT.- Time signal by key seems in error. 
9:4 10-19 a.m._ 9:4 O O i Sheet put on to check developer strength. 

307 : 10;4 10-20 a.m. '. 9:4 ; 9-26 a.m.:10:4 
1 

2 + 8 • .5 : 9l 1 ' 0 l B,BT,f. Time signal NG. Correction by eye-ear. 

a After removing thi$ sheet thé galv,anome.ter was tiited slightly more to make time mark symmetrical. 
h Redliced the li;ght iJ1tensi ty a'. li tt!le. ;c Slightly increasing, light intensi ty each day to get optimum.. 
d Modeirate burst 22..:12-09 on !4th. Felt by V.E.H. end z.!E.G. i~ laboratory. Not located in LS. workings. 
e Gear marks show fo; first time in !sligQt fog at edge of heavy line. 
f: Fair;ly heavy burst. Duration '14 s~c. Felt in labo;r-atory. Time 23-~-14 on 9th. In 3oorN. Vlrecked the 

s, hydraulic gauge. 

H 
H 
H 
H 

-G+H 

H 
H 
H 

g+G 

H+G 

H 
H 
H 
H 



KIRKLAND LAKE SEISMOGRAM 

April, 1941 

RECORD 

No Rec'd 
On 

Time Date 
Off Time Correction1 , : 

Time DateValue Amount jBurSt sjQ,uakesi Remarks 

308 18:4 
309 Il 

310 " 
311 li 

312 Il 

313 Il 

314 28:4 
31.5 Il 

316 Il 

317 li 

318 Il 

319 Il 

9-27 a.m~l0:4 9-50 a.m.11:4 
9-51 a.m~ll:4 12-41 p.m~l2:4 

:12-42 p.m.12:4 2-21 p.m.113:4 
2-23 p.m~l3:4 12-42 p.m.14:4 

µ.2-4 3 p.mJ14:4 3-41 p.mJ15:4 
3-41 p.m.1.5:4 2-03 p.m~l6:4 
2-04 p.mJ16:4 3-53 p.m~l7:4 
3-54 p.m~l7:4 6-08 p.mJ18:4 
6-09 p.m.a8:4 3-09 p.mH9:4 ' 

3-11 p .. m.,19:4 5-06 p.m~20:4 
5-07 p.m;20:4 6-39 p.m~21:4 
6-40 p .m.:21: 4 5-49 p.m~22:4 

. . 

2 i+ 9.0 
1 i+ 9 . .5 

1 :+ 10.5 
1 '+ 10.5 
l i+ 10 • .5 

2 /+ 10.0 

2 '+ 10.0 
1 i+ 10.0 

: lL ? 

: 9i l+? 

l+? 

0 

:ljj 0 

· 9 1 
: 14! 1+4? 

[ 1+4? 
9i 1+2? 

? 

1 
:17i l? 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

i B,BT. Blasting record unusually well marked. 
i B, (S) ,Is,a. 
B,Is,b. 
Is,c. Blasting (?) at 11-07 a.m. on 14th. 
B,BT,.Is,d. 
B,BT,e. Line intensity adjusted. Good line. 
B,BT. Heavy LS. blasting 2-34 a.m. on 16th. 
B,BT,S. Developer too old. 
B,S,(F),f. 

, B,BT,S,g. 
J B,h. New developer beginning with this record. 
i (S) ,i. 

: : . . 

a• Severe burst; 1rull iscale. Duratidn 30 !sec. Began at :.5-46-.50 a.m. on 12th. 

b Short sharp bUrst offset at is-12J43 a.lm. on 13th. c : Chronpmeter failed. 

d No time signals from 6-07 p.m. ori 14th to 3 p.~. on 15th. ~emaphore battery had run down. 

e ' Slight burst ât 1-06-48 a.m.i on 16th. f Three recorded ofï'sets resembling bursts. Not noted in mine. 

g Prim~ry power :off 9-02 to ll-27 a,.m. dn 20th. Mine seismogra.ph (LSM No. 5) was run on surface during this 
i time at _3:

11 peri min. thus avo:iding )any "lost :time". h Burst (?) at .5-1.5 p .m .. on 20th. Not noted in mine. 

i Power off tor la.bout 1 min. at; 11-19 a.ni. on 22nd.! 

G+A 

A 
A 

A 

A 

G 

G 

G 

G 

G 

G 

Q 



On 
Time Date 

320 '28: 4 .5-.50 p.m)22:4 

KIRKLAND LAKE SEISMOGRAM 
April, 1941 

Off Time Co:· rection ; : 
Tl. me D t ~r 1 Am t Bursts◊uakes, a eva ue oun , i~ : 

R E C O R D 

Remarks 

.5-.53 p.m.;23:4 1 + 10.0 8 l+? 0 B,BT,.S,a. Stain due to long washing (?} G 
321 : li _5-_5L'r p.m.23:4 5-38 p .m. '24:4 1 + 10.0 ~ 8 l? 0 B,S,b. Sheet torn slightly in removing from ferrotype.A . 
322 f " 5-38 p.m.:24:4 5-12 p. m.;2.5: 4 1 + 10.0 : 12.: l? 0 B , BT , ( S ) , b . ;1 11 li Il 

323 i " 5-13 p.m.;25: 4 3-.58 p.m.i26: 4 1 + 10.0 =12.' l? 0 B,BT,b,c. 
324 , Il 4-00 p.m.:26:4 3-08 p .m.j27: 4 l? 0 S,F,b,c,d. 

325 i 7: 5 3-09 p.m.:27:4 3-13 p.m.:28:4 3 + 11.0 : 14 ' 0 0 F,c,e. Fresh developcr beginning 
326 ; Il 3-14 p.m.28:L',. 2-04 p.m.129:4 3 :+ 11.5 ~14 : 2+? 0 B , BT , F , ( S ) , c , e , f . 

327 ' Il 2-05 2°·4 1-07 p.m.J0:4 3 :+ 12.0 si 2? 0 B , BT 1 ( F ) , ( S ) . p.m. ;;. 
328 Il 1-08 p .m.JO: 4 ;11-57 l: 5 2? 0 ' BT, S, ( F) . a.m. , - i 

a Sharp burst (?) about 9-21 p.m. 9n 23rd. Not reported in mine. Duration very short. 

b Similar off sets at about same time' ( ± 3,0 min. ) on , sheetcs 321-)24. 
. . 

c : Markod changes in lieht intonsity for short intervals d~ing the record. Sudden beginnings. 

d Burst 246C at : 10-3:0 a.m. on :27th :in _50.0F·T shows po record ( 6'o tons muck). Type "light". 

" fi 

with this 

e Effe:cts similàr to a and b above ~t beginning of ~eck ~ughes blasting about 10-30 p.m. on 28th and 29th. 

f Burst 24 7C at 1-5 0 la .m. on 29th in Yr0l/1 shows no record ( 20 tons muck). T:rpe "light 11 • 

Il A 

A 

A 

record. G 
A 

A 

A 



KIRKLAND L A K E S E I S 11 0 G R A M RECORD 
May, 1941 

Om Off :Time Correction , 
No.:Rec' d Time Date' Time DateValu~ Amount _urS t sQuakes : Remarks 

329 ; 7:5 ll-58 1:5 )-1-59 2:5 : 
2 :+ 14 .. 0 2' 0 0 : B, BT, Iw, a. Light intensity low. a.m.i a.m. seems 

330 " 12 noon 2:5 3-37 p .m.; 3:5 : 
3 0 i B,(S),b. 

331 ; 2:6 3-37 p.m ... : 3:.5 4-56 p.m.: 4:5 .- 0 0 ' B,(S),F. 

332 : Il 4-56 p .m.: 4:.5 7-35 p .m.: .5 : 5 3 :+ 16.0 : 17 l 0 0 Line too weak for proper registration. 
; 

333 : Il 7-35 p.m.; 5:5 3-56 p.m.: 6:5 - l? 0 (S) Line restored to proper intensity. . 
334 : Il 3-5 6 p.m. 6: .5 3-19 p.m.: 7:5 3 :+ 17.5 : 15 i 2? 0 i B, BT. Sensitivity low or blasting weak. 

335 ' Il 3-19 p.m. 7:5 5-07 p.m.: 8: .5 3 1+ 17,.5 : 1.5 ; 0 0 ! B,F,c. Voltage variation (?) marked. 

336 ;19:.5 .5-08 p .m.! 8: .5 .5-30 p.m.: 9:.5 2 + 17.5 :18 ; 0 0 • B, BT, S ,F . 

337 , Il 5-30 p.m.: 9! 5 7-06 p. m.;10 :.5 2 0 B, BT, {F). Good line intensity. 

338 : n 7-07 p .m.:10: .5 1-55 a.m.12:5 0 0 B,BT,d .. 

339 ! Il 1-55 a.m.12:5 ;J. 2-1.5 a.m.,13:.5 2 ,+ 17 ... 5 8 {) 0 B,BT. 

34-0 Il 13:5 T3:5 Clutch not engaged. No record. 

341. Il 7-23 p.m.'13:5 6-43 p.m.14:5 3 t 18 • .5 : 10 2 0 B,BT,e. 

a : No k;nown bursts in Lake Shore cor~espo!liding to three s~a.11 rejcords, two about 11-30 a.m. on 3rd and one 2-33 
the same day. 

b , No trace of 3Q.5S "between day and night shifts" or the !3rd. 

C ' For± about a week the length :of a minute on the record ;varies: greatly from minute to minute' Seemingly due to 
~rratic paper st:retching • . HAVS ADOPTED HERE iI'HE MEAN OF THE TWO MINUTES ABOVE THS SIGNAL AND/OR THE TWO 
BEL0;1 AS THE trINUTE LENGTH IN COîTUTIN"G THE CHRONO:METER CORRECTION. 

p.m. 

d Primary power :off from 9-06 to 14...;50 on! 11th. Btirsts a;t 2-56-44 a.m. on 11th and 9-40-40 p.m. on 11th. Not 
liisted in ~ake Shore burst reco:rds. : 

e · Bursts at 2-47-44 ;and at b·•·J-3~39: (botih a◄ m.) on 14th.i Nei tJher listed in Lake Shore burst records~ Duration 
èach about :4 sec. 

A 

A 

A 

G 

G 

G 

G 

G 

G 

G 

G 

G 

A 



On 

KI R KLAN D. LAKE SEISMOGRAM 

May, 1941 

Off Time Correction ; , : 

RECORD 

No .!Rec v et 
Time Date: Tl.me D t V 1 : Am t BurstsQ.uakesf a e: a ue: oun · · Remarks 

342 119:5 6-43 p.mJ14:5 
343 !19:5 6-43 p.mJl5:5 
344 l28:5 6--07 p.m .. 16:5 

345 ; " 6-14 p.m.:17:5 
346 " : 7-45 p.m~l8:5 
347 " ! 7-07 p.m~l9:.5 
348 " : 4-12 p.m~20:5 
349 " i 2-07 p.m J21:5 
350 Il . 2-06 p.m~22:5 
351 : " · 2-09 p.m .. 23:5 
352 Il i 3-06 p.m.:24:5 

353 ! Il : 4-51 p.m.i25:5 
354 i2:7 ~ 5-32 p.mJ26:5 
35 5 " : 4-05 p .m.:27: 5 

6-43 
6-06 

6-13 
: 7-45 
' 7-06 

p.m. 15:5 
p . m.jl6: 5 
p.m.!17:5 
p.m.18:5 
p.m.'19:5 

: 4-10 p .m.: 20: 5 

2-05 p.m.21:.5 
2-05 p.m.·22:.5 
2-08 p.m.:23:5 
3-05 p.m.24:5 

• 4-5 0 p . m •. 2 .5 : 5 
· 5-32 p.m.'26:5 

· 4-04 p . m.;27: 5 
i 4-50 p.m •. 28:5 

2 

3 
3 
3 
2 
1 
2 
2 

3 
3 
2 

3 
3 

+ 19 .. 0 
:+ 19.5 
+ 19 .5 
+ 21.0 
+ 21.0 
+ 21.5 
:+ 22.0 
'+ 22.0 
+ 21.5 
+ 22.0 

+ 22 . 5 
:+ 22. 
,+ 2 2. 5 

2 11+1? 
9· 2 

: 2: l? 
2: l+? 

2: 0 
:16 1 
:14 1 - · . 12 0 . 
. 2: 0 . 
. 8• 3 . 
: 15 , 0 

9; 0 
: s: 0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

i B, BT, a. 
: B,(S),(F),b. 

: B,BT,(S),(F),Iw. Sheet stuck to ferrotype. 
: BT ,F, Iw, c. Slight ferrotype trouble. 
, B ,F, Iw. Slight ferrotype trouble. 
i B,BT,d. Line intensity restored to normal. 

B , BT , ( F) , e , f • 
. B .. Line good, blast recording small. Time by 
; B,BT. Normal blast recording. Time by key. 
: B,BT,g. 

! B,BT. Line fluctuation marked about his time. 
: No offsets. Record line seems good. 
· B. Line fluctuations qui te marked. 
: B,BT. Sheet wrinkled in drying. 

A -
A 
A 

A 
A 
A 
A 

key. A 
A 
G 

G 

A 
G 

A 
356 " ! 4-51 p . mJ2B:5 . 5-23 p.m.29:.5 2 + 22.5 :1.Q; l? 
357 Il : .5-24 p.m~29:5 ; 6-26 p . m.)0:5 2 + 22.0 : 9; 0 

0 

0 

; BT. Peculiar line fluctuations, short, intense. A 
: B,BT,(F). Same fluctuations as on sheet next above. A 

358 Il . 6-27 p .mJ30: 5 . 7-03 p~m.jl:5 2 ·+ 22.0 :.!z 0 

359 " ' 7-05 p.m.131:5 • 8-52 p.m.: 1:6 : 3 :+ 22 .. 5 :19 0 -
0 

0 

: B,BT. 
' BT. 

Very good line. 

a : Burst 304S at !2-50 p.m. on 15th (.5,0 tons muck) 3}0T.V8. b Two bursts at 9-16-36 a.m. and 12-15-49 p.m. on 16th. 
Duration 4 1sec. each. Not listed by ,LS . No. 305S nb~tween j a.m. and 7 a.m. on 16th" not registered. 

c Burst at 11-34-26 P:•m· on 17th. Not listed in LS. ' burst record. d Burst 248C (220 tons muck) in 3401, 3406, 
314-09, 34141.'f at 2-51-.52 a.m. on ;2othl. Fell exac:tly on crease of s~eet. e Burst 249C (150 ~onshmuc~) in 4001W? 
at 8~45-54 \p.m. on 20th. ,f Chronometer contact short on 59th minute every four hours 1, 5 , 9, etc. 

A 

A 

g Burst 307S (2d tons muck) in ;4202E at ·9-33-20 p.~. on 23rd. Two other bursts on same sheet not listed in LS. record. 



KIRKLAND LAKE SEIS1~0GRAM 

June, 1941 

On Off Time Correction 1 1 

Time Date! Time DateValue: .Amount ~urS t sQuake~ 

R E C O R D 

Remarks 

360 :12:7 8-.53 p.m O iB, (F) ,a,b. Good line, no fluctuations. A 1:6 12-20 a.m 3:6 1 4- 22.0 :22 0 

361 n l2-22 a.m O lB,BT. Slight ferrotype trouble. A 3:6 ~1-.5 6 p.m 3:6 0 

362 " iclutch not engaged. G 

363 " ll-17 p.m. 4:6 l? O iB,c. Slight ferrotype trouble , G 1-41 p.m.: .5 : 6 

364 : " l 1-.52 p.m .5:6 :+ 24.0 2.j 1+3? 0 !B,BT,d. Several small bursts(?) not on LS. reports. H 

3 6 .5 • 11 3 -4 8 p . m 6 : 6 ,+ 2 4 . .5 : 101 1? 0 jBT , F , S • H 

366 ; :i 2-08 p .m. 7: 6 + 25. 0 2! 0 0 m, BT. Strong light fluctuations. H 

367 " . 2-28 p .m. 8: 6 :+ 25. 5 2,/ 1? O BT.. Slight change in drum speed about 22h on 8th. H 

3-46 p.m.[ 6:6 3 
2-06 p.m.l 7:6 3 
2-25 p.m., 8:6 2 

. 3-04 P .m-: 9:6 1 

368 Il i 3-07 p.m. : 9:6 :+ 26.o : 2! 2+3? 0 rn,BT,c.. Two fairly large bursts.None on LS. reports. H 

369 " 2-14 p.m.10:6 + 26.5 2i l? O :B,BT. Very sudden marked light fluctuations. H 
3 7 0 " • 2 -11 p . m -~ l : 6 :+ 2 7 • 0 : 11:.1 1 O rn , BT , S, f • H 

•2-11 p.m.!lO: 6 1 
•2-09 p .. m.!11: 6 2 
2-10 p.m .. :12: 6 2 

371 11 : 2-14 p.m .. 12:6 :+ 28.0 :15 ; 1+4? 0 jB,BT,(F) ,.b,g. H 

3 7 2 " • 3-13 p . m. P, 3 : 6 1+ 2 9 ~ 0 : 141 1? 0 /B , BT, F. H 

3-10 p.m.13: 6 1 
.2-10 p.m.J.4;6 1 

373 " • 2-13 p.m.14: 6 :+ 30.0 2: 1 0 }B,BT. Burst at 2-42 a.m. on 15th. Possibly (310S). H :2-07 p.m.1.5: 6 2 

a • Chronometer now misses entirely the 59th minute every four hqurs 1h, .5h, 9h, etc. b Sheet spotted by pre-stW!lping. 

c • No trace of 308s or J09S (8 tons and 2 ltons) 3307w8 ancl 40011.n at 1-4.5 a.m. and 10-25 a.m. on .5th. Small burst at 
i 2-33 a.m. : on .5th. d Frank Hallick began wbrk in Lab. i e Burst at 9-10-32 p.m. on 9th. Duration 4 sec .. 
: One at 9-12-39 p.m. Dur~tion l+ sec. f Small burst at 1-14-28 a.m. on 12th. Not on LS. reports. No.2,50C 
•. (10 tons ~uck) not recorded on se~smograph. g Burst a51C (170 tons muck) 3802E at 2-42-36 a.m. on 13thr 
1 Duration 10 sec:, ca. · · · 



KIRKLAND LAKE SEISMOGRAM RECORD 
.June, 1941 

On Off .Time Correction 1 
• ! 

No RecYd 
Time Date Time DateValue .Amount 

BurstsQ,uakes; Remarks 

374 ;12:7 2-11 p.m.:1.5:6 : 2-07 p.m)l6:6 2 + 31.0 g: 1 -- 0 F. Burst at 8-49-10 p.m. on 15th. Probably 310s. H 

37.5 : Il 2-lq ·p ~m.116: 6 . 2-06 p.m~l7:6 2 + 32.0 s: 2? 0 B, BT, (F) • Light fluctuation negligible. H -
376 ; Il 2-08 p.m.!17: 6 . 2-06 p.m.:18:6 3 + 33 .. o 81 0 0 B,BT,(F). Some short strong fluctuations. H -· 
377 • Il 2-08 p .,m.'.18: 6 : 3-09 p.m~l9:6 2 + 34.0 : 8: 

~ 
l? 0 B,BT,Is. Some strong blasting(?) at 11-00 p.m. on 18th.H 

378 Il 3-11 p.m.19:6 17-18 a.m .. 20:6 3 0 13,BT~a. Line very strong. Blasting well recorded. H 
379 : " 7-19 a.m. 20: 6 7-17 a.m.21:6 2 ;+ 35 • .5 : 17: 2 0 B,BT. Light fluctuations sharply defined on strong line.H 
380 : Il . 7-19 a.m.;21~ 6 ' 9-32 a.m.22: 6 0 0 :B, b. First sheet stamped Kirkland Lake. G 
381 : Il 9-34 a. m.!22: 6 7-19 a.m.23:6 1 :+ 36 • .5 : 10' 1 0 ;Is, c, d. No trace of blasting.Light fluctuations severe.G 
382 ' Il 7-22 a.m.23:6 7-11 a.m.24:6 1 + 37.0 :16 0 0 B,BT, d.,,. Sheet fogged at one end. 
383 ! Il 7-1.5 a.m~24: 6 :7-10 a.m.2_5:6 1 + 37 • .5 : 16: 2 0 /B,BT, e. Two short bursts; neither listed. 
384 fi 7-12 a.m.'2.5:6 :7-14 a.m .. 26: 6 1 .+ 37 • .5 : 1-6 0 0 B,BT,d,e .. 
38.5 1 li 7-16 a.m.26:6 7-14 a.m.27:-6 1 + 37 • .5 ~16' 1 0 B,BT,d,e. Sharp short burst not listed in LS. report. 
386 i u 'l-16 a.m.;27: 6 '7-14 a.m.28:6 1 + 37 • .5 :16 l+l? 0 B, BT, ( S) , d , e . Burst 311S recorded 2-41 a.m. on 28th. 
387 1 

li 7-1.5 a.m.28:6 :7-21 a.m;29: 6 1 :+ 37 • .5 .:16 l+l? 0 'Burst 2.5 3C (75 tons) at 2-39 a.m. on 29th. 
388 : Il 7-23 a.m;,29:6 :7-09 a.m.JO: 6 0 0 :B,d. Several sharp short lengths of heavy line. 
389 : fi 7-11 a.m.30: 6 7-26 a.m. - 1:7 1 + 37 • .5 ~16: 0 0 Œw,d. Sheet i-ather dirty ... dirt on ferroty:pe. 

a • Three bursts -1 one only being' list:ed: ·2.52c (40 t 'ons), J301, 3401, 35011/1, 1~29-26 a.m. on 20th. Du:tation 8 sec. ca. 
· Another fairly strong but not listeaj at 2-5.5-41 a.m. on 20th, and another still smaller at 2-22-0.5 a,m. on 20th. 

. . . . 

b - Star1ting condenser on synchronous moto:ri burned out by lightning surge. 
in slow dr:i, ve for, rest of the chart .: Total tü:ne "lost 11 011ly 3-5 min., 

Substituted value was incorrect resulting 
d Spotty chart due to pre-stamping. 

e Very sharp isblated heavy line lasting !about halt an hour. Sharp beginning and ending. No othe? on sheet. 

-
H 
H 

H 
H 

H 

H 
H 

H 

-----------



No Rec 9d 

390 12:7 
391 Il 

392 
393 
394 
395 
396 
397 
398 
399 

Il 

If 

11 

Il 

11 

11 

li 

" 
400 16~7 
401 Il 

402 11 

403 17:7 
404 Il 

On 
Time Date 

7-27 
7-10 
7-14 
7-10 
7-13 
9-48 
7-13 
7-10 
7-09 
7-10 
7-09 
7-12 

7-07 
7-08 
7-16 

a.m.[ 
a.m.; 

a.m.i 
a.m.: 
a.m.: 

a.m.: 
a.m.[ 
a.m.: 
a.m.l 

1:7 
2:7 

3:7 
4:7 
5:7 
6:7 
7:7 
8:7 
9:7 

a.m.:10:7 
a.m,:11:7 
a.m.;12: 7 
a. m.:13: 7 
a.m.114;7 
a.m.ll5: 7 

KIRKLAND LAKE SEISMOGRAM R E C O RD 

July, 1941 

Off Time Correction! • : 
Time D t V 1 . Am t Burst sQ,uakes Remarks 

a e; a ue oun : • : 

7-07 
7-13 
7 ... 09 
7-12 
9-47 
7-11 
7-09 
7-08 
7-09 

a.m. , 
a.m. ; 
a.m.: 
a.m.: 
a.m. , 
a.m. i 
a.m. 

2:7 
3:7 
4:7 

5:7 
6:7 
7;7 
8:7 
9:7 

a.m.:10:7 

7-08 a.m. ill: 7 
7-11 a.m. \12: 7 
7-06 a.m. :13: 7 
7.-07 a.m. \14: 7 
7-14 a.rn. ,1.5:7 
7-09 a.m .. 116:7 

2 :+ 38.5 : 21; 3? 
1 '+ 3 9. 5 : 161 0 
1 + 40. 0 : 16 1 3? 
1 + 40.0 :16: 1 
1 ~ 40.0 :16: 1 

3 + 40.5 :21: 1 
0 

1 4- 41.0 :16i 0 
2 4- 41. .5 : 16' 4+? 

0 2? 
3 :+ 13.5 :161 O 

1 4 1.5 • .5 -:. 81 1+3? 
1 + 18.0 Bi l? 

1 + 21.5 8: 2? 
1 + 23.5 · Bl l? 

0 
0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

p:s,a. H 
œ,BT,a. Some light fluctuations. Strong line. H 
~,BT,a. Power off 12-33 to 12-47 p.m. on 3rd. H 
~,BT,Is,a,b. H 
B,BT,(F),a.Line intensity adjusted 5-04 p.m. on .5th. H 
~.No blasting recorded.Small burst .5-16 p.m. on 6th. H 
B,BT,a,c. H 
~,BT,(S),a.Ferrotype trouble.Sharp light fluctuations.H 
B,BT,(S) ,a.Several sharp small bursts not on LS.reports.H 

B,BT,a,d.Slight burst about 3 p.m. on 10th. H 
B,BT,a,e. 
~,BT,a,f. 
Good clean sheet. No light fluctuations. 

ro blasting recorded. Good line. 
~,BT. Sheet slightly wrinkled in drying. 

H 
H 
H 

H 
H 

a Sheeit spotted fby pre-stamping. b i Light burst ( ?j} in LS . blasting time on 5th a.m. Not listed in LS. reports. 

c Chr9nometer cd.ntact!s closed at 10-~4 a .. m. on 7th bpening onlyj for about 2 min. at the heur for remainder of chart. 

d Prol),ably 312S l(50 t ;ons) 400l•N7. 

e Sent: chronomet;er ta Ottawa for clebning and adjustment. i Subst;ituted No. 1144 at. 1-43 p.m .. on 11th. 

f Shar,p bump at i3-.50 p.m. on 12th id 1250 9 level of; Wright-Harg~eaves. Duration on record 3 sec.+. 



KIRKLAND LAKE SEISMOGRAM 

July, 1941 

R E C O R D 

· · On Off iTime Correction: : j 
No .Rec' d-----------'---------''-----,,-----BurstsQ,uakesi 

Time Date Time DateValu~ Amount ; ' i 
Remarks 

405 :21: 7 
406 Il 

407 : 
408 ' 

409 ; 
410 ; 

411 ' 
412 : 

413 ; 
414 

41.5 
416 

417 
418 , 

419 
420 

421 

1:8 

" 

Il 

Il 

" 
" 
If 

Il 

Il 

fi 

Il 

Il 

Il 

Il 

7-10 
7-06 

7-16 

7-11 
8-23 
7-10 

. 7-06 

7-11 

7-12 

; 1-33 

7-05 
7-06 
7-50 

7-06 

7-07 
7-10 

7-10 

a.m.16:7 7-05 a .. m.;17: 7 
a.m.:17:7 7-15 a.m)l8:7 

a.m.18:7 7-09 a.m.:19:7 
a~m.19:7 8-21 a.m.20:7 
a.m.20:7 7-09 a.m.21:7 
a.m."21:7 7-04 a.m.22:7 
a.m.22:7 7-09 a.m.23:7 
a.m.23:7 7-11 a.m.24:7 
a.m.'24: 7 1-31 p.m.24.:7 

p .m .. 24: 7 7-04 a.m • .25:7 

a.m.:25:7 7-05 a .m.·26: 7 
a.m.26:7 7-50 a.m.'27:7 
a.m.27:7 7-04 a.m .. . 28:7 
a. m .. ;28: 7 7-06 a.m.29:7 
a.m.'29~7 7-09 a.m.JO: 7 
a.m.:30: 7 7-10 a.m.)1:7 

a.m. 31: 7 7-10 a.ID.· 1:8 

1 :+ 27.5 : 16' 2? 

1 

1 + 34.5 : 16: l? 
1 ;+ 15. O : 17: 0 

l? 

1 :+ 15. 0 : 16 l? 
1 + 15. 0 ·16 . ' l? 
1 + 15. O :16 1 
1 + 15.0 : 8' l? 

0 

1 i+ 15. O :16 l+l? 

1 4- 15. 0 .:15 l? 
1 + 15.0 : 16' 1 

1 + 15 ,. O : 16; 1+3? 
1 + 15. 0 : 16i l? 
1 + 15. 0 : 16' 3 
1 + 15.0 :16 0 

a , Short sharp burst at 1-41 a.m. on :18th.: Not listed by LS. 

0 
0 

0 
0 

0 
0 

0 

0 

0 

0 

0 

0 
0 

0 

0 

0 

0 

~,BT. No trace of 313S at 2-30 a.m. on 17th. 
B,BT,a. 

H 

H 

H B. Slight burst (?} in LS. blasting on 19th. 
/(B} .Dent chronometer re-installed at 4-41 p.m. 
;(F). Radio reception very poor. 

on 20th.H 

H 
~rBT,b,c. H 
B,BT,d,e. Blasting very well recorded. H 

B,d. Small burst (?t 2-41 p.m. on 23rd. H 

Sheet removed for burst felt in No. 6 shaft,39oov-leve1.g 

B,BT. Motor drive shows slight irregularity. H 

B,BT,f. No. 317S well marked at 3-16 p.m. on 25th. g 
J3 , ( BT ) , I s , ( F ) • H 
Is,.g. 

B ,. BT , I s , h , i , j • 

:Is, k. 

SEVERE BURSTS TRAP TEREE MEN ON 4200' -LEVEL. 
:I,ine becoming too strong. No blasting recorded. 

b Chronometer contacts failed 11-52 a.m. to 3-36 p.m. 
on 21st. 

H 

H -
H 
H 

H 

c · Small burst (?) 2-24 p.m. on '2lst.: May be 314S r :eporteô. at 3 p.m. on 21st. Q,uite small. d Some minor chronometer 
âontact faîlures. e No trace of 315S at 9 p .. m. on 22nd. f Line becoming stronger day by day. 

g Sha~:p burst of shorjt duratiori at 5-30.51 a.m. on 2i8th. N~t listed by LS. h Power failures 9-44 to 9-57 a.m.- on 
28th. i Synchronous motor 01+t of :order for :17 min. abo~t 4 p .. m. on 28th. j Sharp burst 12-31.5 a.m. on 
~9th. Not :1isted by LS. · k No. 3L8S July 2~ 3-8 ~.m. riot recorded. 



422 ' 
423 ( 
424 ; 
42_5 
426 
427 
428 
429 . 
430 
431 ; 
432 
433 
434 
43.5 
436 
437 

6:9 
?1 

" 
Il 

il 

" 
Tl 

Tl 

Il 

H 

Il 

il 

li 

rt 

Il 

n 

~ 
i 

! 

' 

' 

On 
Time Date 

7-11 a.m.; 1:8 
7-06 a.Ln. 2:8 
8-34 a.ru..! 3:8 
7-08 a.m.: 4:8 
7-24 a.m.l 5:8 
7-41 a . 11'.l . \ 6:8 
7-12 a.m. , 7:8 
7-16 a. m. ' 8:8 
7-17- --a. :m . : a,g ,, . 
7-25 a. m.!10:8 
7-08 a.m.11:8 
7-48 a.1:1. !12:8 : 

7-29 a. m. '13: 8 
7-08 a.m)l4:8 
7-05 a.m.15:8 
7-05 a.m.J.6:8 

KIRKLAND SEI.SMOGRAM 
August, 1941 

RECORD 

Off iTime _correctionBi.lrsts1Q;uake ! 
Time DateValue, .Arnount : ; 5

: 
Remarks 

7-0.5 a.ID..' 2:8 1 + 
8-33 a.m.· 3:8 1 + 
7-07 a.m.; 4:8 
7-22 a.m.: 5:8 1 ,:+ 

7-39 a. ra ., 6:8 1 i+ 

7-10 a . Ll . ' 7:8 2 '+ 

7-15 a.m.: 8:8 1 + 
7-16 a . m. o,g 

/. 1 + 

7-24 a.rn .. 110: 8 1 :+ 

7-07 e. . rn.11: 8 2 + 

7-47 a.m.12: 8 1 + 

7-Z8 a. m.13: 8 2 :+ 

7-07 a.m .. 14:8 l ·+ 

7-04 a.111.1.5:8 1 + 

7-04 a.m.16: 8 1 + 

7-16 a. m.17:8 1 '+ 

14 • .5 : 16J 
14._5 : 16l 

14.0 :16 
13.5 : 16: 
13 .. 5 : 16! 
13.5 : 16_: 
13.0 : 16: 
13.0 :16 
13.0 . 8 . 
13 .. 0 : 16; 
12 • .5 :16 '. 
11.0 : 16: 
11.0 :16 
11.0 : 16: 
11. 0 : 16i 

1 0 
0 0 

0 0 

l? 0 

0 0 
0 0 

0 0 
.., 0 J. 

0 0 
l+l? 0 

0 0 
2? 0 
0 0 
0 0 
2? 0 
l? 0 

(B), (BT) . 

(B),(BT). Light spot a little heavy. 
(B). Spot adjusted to optimt11îl strength. 

! B,a. System seems lacking in sensitivity. 

: B, b. 
: B, C. 

i B,d. System scems quite sensitive again. 

• B, e. Bu..rn.p not listed by Lake Shore. 
: (B ) • 

: Burst 256c at 3.13 p.m. o:;:-1 12th. 
B. Power off 20:18 to 20:24 August 11. 

' B. Pressure gauge record 14:.55 August 12 (?). 
, ( B) , ( BT). 
B, (BT). 

Tests OK but no blasting recorded. 
B, ( BT), f. 

; : ; ; ; 

a . Cali~ration check put on .z:00~1ho11e for first time. : Outer ond of t est throw doec not develop au t very \Vell. 
b : For a test thi;s sheet devGlop.ed four ninutcs wi t h ; old developer. 
c Calibration test modified but st ill not ver-;;7 satisfactory. d j Diaprrun of wi:ring for tester on bacl{ shcot 428. 
e · Sheet dcvelope.d four minut os .; Ft.Ùl excursion of spot now recç,rds. :., 
f , SerLes report8d on t h is list ~rnrc alJ. good r ecords, well developcd and fixed. 

. -

H 
C.-+H 

G+H 
G+H 
C--+H 

G+E 
C'..+ H 

H 
TJ 
J.J. 

E 
H 

H 

H 
H 
H 
Tj 
L 



i i 

No~Rec'd 
On 

Time Date; 

438 G:9 7-17 a.m~l7:8 

439 11 7-0.5 a.m.;18: 8 
440 Il 7-07 a.m.:19: 8 
441 a f 7-14 a.m.I20: 8 
442 17 7-0.5 a.rn.:21: 8 
443 " 7-13 a.m. 22°: 8 
444 i' 7-08 a.m.\23: 8 
44.5 a 8-48 a.m.124: 8 
446 ' " 7-10 a . m.2.5:8 
447 n 7-43 a.m.:26: 8 
448 17 7-09 a .m.27:8 
449 Il ' 7-09 a. m.28:8 
4.5 0 11 7-11 a.m.29:8 

4.51 l! 7-14 a .m.'30: 8 ' 

43 2 12:9 7-26 a.m .. Jl: 8 

KIRKLAND L ..:\ .1:~ E S E I S IŒ O G R A M RECORD 
A11Gt1..St, 1941 

Off Timc Correction' , 
t DateValuei Amount ~rstsQ;uaJ.res Remarlts Time 

7-04 a.m.;18: 8 1 :+ 11.0 : SJ 
7-05 a ··, 'l 9 · 8 • .1.L•. • :- • 1 + 11.0 : 16J 
7-12 a. m. '.20: 8 1 4- 10 • .5 ·16 
7-04 a.m/21: 8 1 :+ 10 • .5 ; 1&1 
7-12 a . m. \22: 8 1 4- 10.0 :16 
7-07 a.m.23: 8 1 :+ 9.5 : 16 
8-47 a. fil . 124 : 8 1 :+ 9 • .5 : 16: 
7-09 a. m .. 2.5: 8 ? ? 

8-10 J). Ill .. 25:8 1 • 9 .. .5 : 16: 
7-08 a.n .27:8 1 + 9.0 . 8; . 
7-08 a . rn..28:8 1 -+ 9 .. 0 . ff . 
7-10 a.m.29:8 1 + 9.0 :16' 
7-13 a.m.30:8 1 • 9.0 :16 

7-25 a .. m.31: 8 1 ' + 8 • .5 :16 
7-13 a.n1. . : 1:9 1 :+ 8 .. O . 9 . 

2? 0 

0 0 

3 0 

1 a 
l? 0 
2+? 0 

l? 0 
1 0 
0 a 
0 0 
0 0 
1 0 
2 0 

0 ' 0 
0 0 

{B),a. Excellent test doflections. 

: B,BT. 

' B. 
: B,BT. Hcavy burst 19-01-.50 on 20th. Teck Hughes . 
1 (B),(F),b. 

• B, c. l,o record of bursts at Lake Shore. 
: B. 

• d, c. 1'To trac0 of blasting. Tests OK. 
' :3,f'. Two sections with heavy lines. 
: B,{BT). No trace of burst 3208. 
· (B),(BT). 

t B, BT, g. 
. B, BT, h, 

; B, (F). Spot is bGcorn.ing a li ttle heavy. 
(B),(F),i~ Spot a little too heavy. 

a · New :developer. ' Tim:e 3 minutes. d Heavy bu.rst ;21:31: '4.5. Lpcation not lmown. Not listed by Lake Shore. 
b Sorne offset from ink of form starnred on reverse. e One linp heavier than thG othors around 17:30 on 24th. 
c Slight irregularity! in drive about 21:_30 on 22nd. f Light lino broken at 20:10 on 25th. No record beyond. 
g Heavy burst at 2: 0.5 ': 30 on 29th. Not l:1;stecl by Lake Shore . Location not knovm. 
h Burst 2.58c r0gistGred at 6:13:,50 p.m. on 29th. Small. i Also small one at 2:31:20 p.rn. on 29th. Not listed. 

. : ; : 

H 

H 

H 
-C..T 
J..L 

H 

F. 

H 
H 
H 
H 

,:_T 
J.J. 

H 

G+H 

E 

i Papor clutch req_uired repair. ' TeJi mintites lost :iin chaiiging record beginning of _No~r:_-?._2 __ . _____ ________ _ 



KIRKL.A.ND :, A K E S:J:ISMOGRAM RECORD 
Septcmber, J.941 

===:;.====:;::=============-=====================::=.:==============::=::====-:-=-=-==--- --===~~================== On Off TimG Correction: 

453 12:9 ' i 
4.54 :, 

: 

4.55 ' " 
45 6 li 

' 

457 " ' 

458 " ' 

459 ,27: 9 
460 a l 

461 Il 

462 Il 

463 Il 
' 

464 Il 1 

465 n ' 
' 

466 ·: 

467 Tl 

Time Date' Time Date-Value- Amount BurstsQ,uake~ 

7-23 a.m ... ; 1:9 7-13 a.m.' 2•0 . / 2 + 7.5 :16· 0 0 
7-14 a.m.1 2:9 7-08 a.m.; 3-0 • 7 1 + 7.5 : 16-: 0 0 

7-09 a.m.: 3:9 7-08 a.m.: 4:9 1 + 7.5 : 16 1+2? 0 

7-09 
i 

4:9 : 
7-35 5:9 1 7.0 : 16. 0 0 a.-m.' a.m.: + 

7-36 a.m.; 5:9 : 7-10 a.m.: 6:9 1 :+ 7.0 : 16 0 0 
7-11 a.m.' 6:9 8-53 a.m.: 7:9 l + 6.5 : 16, l? 0 
8-54 

; 

7:9 7-04 8:9 1 6.o : 16. 1 0 a. :m.: a. m.· :+ 

7-05 a.m.\ 8•0 . / 7-05 a.m.· 9-0 • 7 1 + 5.5 !16 1 0 

7-06 a.m., 9:9 7-09 a . m.10:9 1 :+ 5.0 :16 1 0 
7-10 a.m.!10: 9 7-13 a.r, .• L1-: 9 1 .... 4.5 t 16 l? 0 
7-14 a.m.'11:9 ' 7-10 a.m.12: 9 1 + 4.0 : 16. 1 0 
7-12 a.n.\12: 9 7-06 a. n .:13: 9 1 -t 3.5 : 16 · l? 0 

' 
7-07 a.m.;13: 9 7-16 a. m.14:9 1 + 3.0 ~16 ' 0 0 
7-18 a.m.jl4: 9 3-47 p.m . .-14: 9 1 + 2.5 :16 0 0 

' 
7-15 a.m.151 9 

; 
7-04 a. m.16:9 1 ,+ - 2.5 : 16 l? 0 

( B ) , ( BT ) , a • 

(B),BT,a. Tests OK. 

Rernarks 

b. No trace of blasting. 
B, ( BT), c. 
B,BT. 
B,d. 
e. No trace of blasting. Tests OK. 
BT,f. 
( B ) , ( BT ) , g • 

B. 
B,h. Light spot very good. 
BT. Some fog caused by adjusting camera. 
B,BT. 

B,BT. 

a . Spot, adjusted [to lighter value but intensity varies giving sheet a mottled appearance. 
b ' No. 321s regi~ter-ed at 2:55:30. Small. c Drive s hows an a (; celeration about l a..m. on 5th. 

: ! . . 

d One µiinute lo~t due to blovm :fuse ·in light supply. e Bursts 2:.52 p.:m. on 7th. Not listed by Lake Shore. 
f ' Bursft at 12: 27!: 30 p .m. on 8th. N·ot listed by Lalce Shore. g Burst 3228 registered 2: 3 3 a.rn. Small. 

; 

h 'Burs~ 259C reŒistered at 1:19:20 p.m. on 11th. Small. 
i , Power plug drdpped ;out 3:48 ~j . m. cin 14th (SundayL Ho ;further record. 

H 

H 
H 

E 
H 
H 
H 
H 

H 
H 

E 

H 
H 



• 

KIRKLAND LAKE SEISMOGRAM RECORD 
Soptember, 1941 

No Rec'd 
Orr Off :Time Correction · : 

--------+------,-----t---:------œurstsQ,uakes: 
Timo Dato Time : Do.t oVo.luQ Amount ; · · 

Remarks 

468 27:9 
469 Il 

470 Il 

471 . " 
t:, 72 :13: 12 
fir73 • Il 

/>, 7 t,. . " 
t,7 5 Il 

476 : Il 

t, 77 ' Il 

/r 78 ' Il 

479 " 
t,8 0 · Il 

t.-81 Il 

482 " 
a Power 
b Bu...rst 
c Burst 

ê Burst 

7-05 o..m.:16: 9 7-0.5 o..m.17:9 1 • + 

7-06 a.m.:17: 9 7-07 a.m.18:9 1 + 

7-08 a.m.18:9 7-04 a.m.:19: 9 
7-05 a.m.19: 9 7-10 c..m.:20: 9 2 + 

7-11 a.m.20:9 7-4-1 a.m.!21: 9 2 .+ 

7-42 a.m.21:-9 7-08 a.m.22:9 
7-10 a.m.22:9 7-17 o..m.23:9 2 ·+ 

7-18 a.m.23: 9 7-07 o. .m.:24: 9 2 + 

7-08 a.m.:24:9 
. 

7-06 o..m .. j25: 9 1 ;+ 

7-07 a .m._25: 9 7-11 o..m}26: 9 2 + 

7-12 n.m.26:9 7-07 a.m,l27:-9 1 + 
: 

7-09 o. .m.27: 9 : 8-55 a.m.,28: 9 1 + 
8-56 a .m.:2s: 9 7-13 a.m.29: 9 1 + 

7-l fir n.m.29:9 7-08 a.m.30:9 1 + 

7-09 a.m.30:9 7-12 a.m.• 1:10 1 + 
: . ; 

2.5 :16 2? 
2 .5 : 16( 1 

1 

2.0 : B! 1+2? 
2.0 :12 3? 

l 
2. 0 : 16 O 
2.0 :16: 1 

2,0 :16 l? 
2.0 : 8 2? 

2.0 :16 1 0 

2.0 :16: 1 

2.0: 9 0 
2. O : 16 4? 
2.0 :16, 2? 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
0 

• B, BT, a. 
' B,BT. Heavy burst 323S at 3:18 a.m. on 18th. 

(B),BT,b# Scvore magnetic storm. Aurorae. 
: c. Time signals very poor. Hoavy static. 
: ( B),. 

: Burst 261 C a t l ·: .5 0: 3 0 p • m. on 21 s t . 
i B,BT. Line too hoavy. 
: BT>d. Adjustment of light intonsity to optimum. 

: B, BT. 
; B,BT. Offsets seom out of focus. 

B,BT. Power failuro 2 min. 
{ B ) , ( BT ) , ( F ) , e • 

( B ), ( BT ) , ( F ) • 

( B), ET. 
: Sheet yellow. "Faul ty developer 11

• 

off 21:15 to 21:39 on i6th. : Visit by mining insp~ctors p.m. on 16th. 
Lake' Shore~ Wide amplitude 

d Burst 262c at 9:36:30 
just before midnight on 18th Not listed by 
260c at :2: 31: 20 a.m. on: 20th Heavy record. 

relatively short duration. 
p.m. on 23rd. 

H 

H 
H 

H 

H 
.H 

H 
H 

H 
H 

H 
H 

H 

H 
H 

2 6 3C at 2: 5 8: 30 p .m. on 2=-7~t:'..::h~ _ _:_ ____ _:___~--~-------------------------



No. ec'd 

483 13: 12: 
484 li 

485 Il 

486 Il 

487117:12 
488 1r • 

489 Il 

490 11 

491 Il 

492 li 

493 .. 
494 ?1 

495 Il 

496 Il 

t~97 fi 

On 
Time Date' 

7-13 a.m.· 1:10 

7-19 a.m., 2: 10. 
7-09 a.m. 3:10 
7-10 a.m. 4: 10· 
8-03 a.Ill.· 5:10 

KI R KI. AND LAKE SEISMOGRAM 
October, 1941 

RECORD 

Off Time Correction.... t n k : : . - ±ru.rs s"(,ua es 
Time DateValue, Amou.nt : . 

Remarks 

7-45 a.m. 1: 10: Set screw loose. Drum did not drive but 32 min. H 

7-08 a.m.: 3:10 2 + 2. 5 : 16· 6? 0 ( B) , ( BT ) , ( F ) , a • H 

7-07 a.m .. 4:10 1 + 2.5 : 16; 0 0 (F), b. Tests OK but no ·tremors recorded. H 

8-02 a.m. ,5:10 1 + 2.5 : 16: 3 0 BT ,c . H 
7-31 a.m. 6: 10: (F),b. Slightly overdeveloped. H 1 + 2 • .5 . 9 l? 0 . 

7-33 a.m. 6:10 7-07 a.m. 7: 10, 1 + 3.0 :16 2? 0 b. Slightly overdevelopod. H 
7-08 a.m.: 7:10 7-03 a , I11. 0 • 8:10 1 + 3.0 :16 0 0 (F). Light spot faint. H 
7-05 a.m. 8:10 7-11 a.m. · 9:10 2 + 3.0 : 16: 1 0 B. Burst .324S at 9:23:40 a.m. on 8th. H 

7-13 a.m. 9: 10 7-05 a. :n . :10: 10 2 + 3.0 :16 2? 0 (BT),d.Overdevelopod.Very dirty shect "Old Stock". H 

7-06 a.r.i.10:10 7-04 a.r:i.11:10 . 3+1? 0 : F, e. Ovordoveloped. H 

7-05 a.m.11:10 8-46 a .m.12: 10 0 0 .: F,f.Automatic tests vœong time,switch wrong position.G+H 

9-02 a.m.12:10 7-56 a.m.13:10 2 + 2.0 :16 0 0 : Lino too ht.,G.VY. Automatic tests on vrrong time . G+H 

7-5ï d. n:.13:10 7-04 a . :m.14 : 10· 2 + 2.0 : 8 l? 0 . Tests on wrong time.Power failure 1 min. Line OK. H 

7-05 a.m.14:10· 7-06 a. m •. 15: 10: 2 ·+ 1.5 : 16: 2? 0 • BT. Chronometor points stuck scveral times. H 

7-07 a.m .. '15: 10 7-10 a.m.•16: 10. 2 + ~O : 16· l? 0 • Nice clean shoet. Chronomcter trouble continues. H 

a Instrument cl10ckod at time of changing .records, all sot screw:s being tightened. b Offset f'rom form stamp. 
c T\'Vo bursts (?) at 10: 08 p . m. :on 4th and another at 3: 48: 30 a.m. on 5th. None listod as located by Lake Shore. 

d 1 No trnco of 325s 11 at 3:05 a.ni. on 9th 11 • e Throe bursts between 3:09 and 3:14 a .• m. on 11th. One listed 
1 as 264C 11 at 3:10 a. m. on llthn. 

f I Povvor f2.ilu r e of 20 min. at 3:55_ o_ .. _.m __ . _o_n_ l_2t_h _______ _ 



498 '17:12 

499 . 
.5 00 

Il 

Il 

501 1 8 :12 

502 • 
.5 03 
.5 04 

.5 0 5 

.5 06 

.5 07 . 

.5 08 -

.509 

.510 
511 

.512 . 

.513 

" 
Il 

Il 

Il 

Il 

Il 

Il 

Il 

Il 

Il 

Il 

KIRKLAND LAKE SEISMOGRAM 
October, 1941 

RECORD 

Off Time CorrectionBu t 'Q; k l , rs s ua es 
Time DateValue Amount • . : 

On 
Time Date ' Remarks ____________ .....__--'--

7-11 a.m.16:10 7-11 a.m;17:10 1 ~ 

7-12 a.m.17:10 . 7-04 a. m:18 :10 -
7-0.5 a.m.18:10 : 8-27 a.m._19:10 
8-28 a.m.19:10 7-08 a.m.20:10. 1 •-
7-09 a.m.20:10 7-07 a.m .. 21:10 1 -
7-08 a.m~21:10 7-06 a.m.22:1~ 1 ~ 

7-07 a.m. 22: 10 7-13 a.m .. 23: 10 1 
7-14 a.m.23:10 7-06 a.m.24:10· 1 
7-08 a.m.24:10 7-08 a.m.·2.5:10 1 

7-10 a.m._2,5:10: 8-.54 a.m. :26:10 1 
8 -40 p.m,26:10 7-09 a.m.,27:10 
7-12 a·.m.27:10· 7-16 a.m.:28:10 1 
7-17 a.m;28:10 7-06 a.m.29:10 1 
7-07 a.m.29:10 7-0.5 a.m.30:10 1 
7-06 a.m~30:10 7-08 a.m.31:10 1 
7-09 a.m~31:10 7-06 a.m. 1:11 1 

. 5 : 16: O 

0 

l? 

. .5 9. O 

1 .. 0 :16 l? 
2. 0 ! 16 0 

2.5 :16 2? 

3.0 :16 l+l? 
3 • .5 : 18 O 

4. O 8 0 

0 

.5. 5 8, 1? 
6. O : 16, 2 
7~0 :16 l? 

8.o :16 o 
8.0 :16 l? 

0 

0 

0 

0 

0 

0 

ô 
0 

0 

0 

0 

0 

0 

0 

0 

0 

' Chronometer trouble continues. H 

: B,BT. Chronometer trouble very much worse. H 

• Light spot faint. Chronometer trouble continues. H 

: Chronometer trouble continues. H 

(BT), a. H 

: ( BT), b. Sheet slightly broken in washing. H 

• Two medium bursts (?) not listed by Lake Shore. H 
(BT,(BT), (a),c,d. Still a little chronometer trouble. H 
(B),(BT),d. Spot adjusted to a too strong value. H 

(F). No trace of 328s "at 7: 1.5 a.m. on 2.5th". H 

Clutch not engaged till 8:40 p.m. on 26th. H 
' B,BT. Spot adjusted to optimum value . 

( B) , BT, e. 1\Tell marked bursts on good line. 
(B), (BT). Good records. Tests OK. 
( B) , ( BT) . 

· BT. Good clean record, optimum line. 

H 
H 
H 

H 
H 

a Offsets from ~orms ,stru::iped on back:. b No trace of 326s "at 10: .5 0 p . m. on 2lst". 
c . V/ell marked burst at 3: 01: 30 _a . m. on 24 th, listed as 2 6.5 C. Also one a t 4: 27 :_30 listed as 26 6c. 
d . No t:race of 327S "at 7:00 a. m. on 24th. e Well marked burst at 10:25:30 p.m. and another at 11:14:30 p.m. on 

28th. One lis:ting only in Lake Shore record "between 10·: 2 6 ana. 11: 1.5; not located". 



K I R K L A N D L A K E s E I s M 0 G R A M R E C 0 R D 
November, 1941 

No Rec 1 d 
On 

Time Date Time 
Off !Time CorrectionBu t • k : • . • rs sQ,ua es. 

DateValuê Amount • • : 
Remarks 

514 18:12 7-07 a.m.: l:li 9-41 a.m. 2:lt 2? 0 B,BT. Two heavy offsets about LS blasting time. G+H 
815 " 9-44 a.m.' 2: 11: 7-18 a .. m. 3:11 1 9.0 : lll 0 0 ( B) , ( BT) . Power failur e for 1 minute. G+H 
516 Il 7-19 a.m. 3: 11: 7-04 a.m; 4:11: 1 9.5 s: ? 0 ( B) , ( BT) . Sorne rather heavy LS blasting. H 
517 Il 7-06 a.n.: 4:11 7-09 a.m ~ 5: 11. 1 - 10.0 : 8 0 0 B, ( BT) . Good clean records. H 
518 Il 7-10 a.m. 5:11 7-11 a .m.' 6: 11 1 - 11.0 . 8 l? 0 Tests OK. No record of disturbance. H 

' 
. 

519 11 7-12 a.m. 6: 11• 7-14 a. m; 7:11 1 ·- 12.0 :17 l+l? 0 Burst (? ) at 8:16 a. m. on 6th. Fot lj_sted. H 
520 li 7-15 a.m., 7: llj ?-08 a.m.;. 8:11 1 - 12.5 . ff 0 0 B,BT~ H . 
521 Il 7-10 a .m.: 8:11 9-25 a.m. 9:11, 1 13.5 : 17 l? 0 B,BT,a. One heavy blast (? ) 3 a.m. on 9th. H 
522 Il 9-26 a. m; 9: 11 7-07 a.m.•10:11 0 0 ( BT J. Au toma tic t ests at wrong time. H 
523 Il • 7-08 a.m.!10:11 7-03 a.m.:11:11 1 .- 14.5 :lT l? 0 B. Some heavy blasts (? ) at LS time. H 
524 1l : 7-04 a.m.111: 11 8-48 a.m.12;11 1 ·- 15 .5 :17 0 0 ( B) , ( BT} . G+H . . 

525 tl : 8-49 a. m.:12: 11 7-16 a. m.13: 11: 1 - 16.5 : 17 , 0 0 (BT) ,F. H 
526 Il \ 7-18 a.m.13:lL 7-04 a .. m.14:lt 1 ·- 17.5 3: 0 0 ( B) . Spot adjusted to rather heavy value. H 

527 li 7-05 a. m. 114: 111 7-34 a. m.'15: 11 1 18.0 . s: 1 0 Spot adjust ed down to optimum value. H . 
528 Il l 7-35 a.m . 15: 11! 5-08 a.m.16:11 2 0 B,c. Good clean record. H 

. . 

a : Short po,ver failure at 7:35 a;. :m. . on 8th. b Burst (?) at 4:27: 30 p.m. on 14th. May be 329S, which is listed 
! as having occurred "between de.y and night shifts". : • 

c · 11e11 ' marked burst at 10:04:15' p . m. on 15th and anothcr '.at 3:04 a.m. on 16th. Neithcr lis ted. 



KIRKLAND LAKE SEISMOGRAM RECORD 
November, 1941 

. . 
i j On 

No.Rec Id' Time Date 
Off TimG Correction t 1. /î k ! · · • ,Burs s ,'l'.,ua os Time •. DateVa lu0 Am.ount · 1 : 

Remarks 

529 l18:12l 5-10 
530 Il 7-11 
531 Il 7-20 
532 Il 7-25 
533 " 7-10 
534 Il 8-08 

535 
536 
537 
538 
539 
540 
541 
542 
543 

Il 

Il 

Il 

Il 

Il 

" 
" 
Il 

Il 

7-25 
, 9-31 
8-10 
8-11 
8-08 
8-05 
8-57 
8-21 
8-40 

a.m;l6:ll 7-09 a.m.17:ll i 
a.m.\17:11 7-19 a. m.18 :11: 2 
a.m.!18:11; 7-23 a.m.l9:1L 1 
a.m.'19:11 7-09 a.m.20:11/ 1 
a.m.:20:ll j 8-07 a.m.21:11 1 

.,. 

a.m.21:11 7-24 a.m.22:11 1 
a.m.22:11 9-30 a.m.23:11 1 
a.m.:23:11/ 8-09 a.m.24:11' -
a.m.24:11: 8-10 a.m.25:11 1 
a • m. 2 5 : 1 li 8 -0 7 a • m. !2 6 : 1 L 1 
a.m.126:lL 8-03 a.m. '27:11 
a.m.27:11 8-56 a.m.28:lL 1 
a.m.28:11 8-20 a.m.29:11 
a.m.29:11 8-39 a.m.30:11 ' 1 
a.m.30:ll j 7-50 a.m. / 1:12 : -

l+l? 
- 21.0 :10: 0 

22.0: 9: 1+2? 
- 23,0 :16 l+l? 

0 

- 24.5 
;- 25. O 

- 26.5 
~ 27.0 

29.0 

9 
9 

8: --
- 30.0 :lL 

0 

0 

0 

l? 
0 

0 

0 

0 

0 

0 
: : . . 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

(B) ,a, b~ Sheet torn and repairod. 
i (B). Good clean record. Tests OK. 
1c. MINERS ON STRIKE. 
!d. 
:Power 
:c1ean 
: (F). 
(F). 

failurcs for about 2 minutes. 
record. Tests OK. No tromor6 registored. 
Son10 developer stain. 

iGood clean record. Tests OK. No offsets. 
Stain - "New developer; too warm". 
:Tests OK. Lino good. Clean record. No offsets. 
(F) . No offsets. Tests OK. 
(F). No offsets. Tests OK. 
Slight power variation about 8 p.m. on 29th. 
Slight power variation about 1 p.m. on 30th. 

a Well marked burst at 10 = 35: 30: a.m. on 1:6th. Is ptrobably 3303: which is list ed at 10: 30 a.m. on 17th. There is 
no record: of a ; burst at 10: 30 a .m. ; on the 17th. b Pdwor failure for about 1 minute. 

. . : . 

c ''Jell marked burst a:t 10: 46: 30 p . m. ! on 18th followled by :small 0,r one about 10 soc. lat or and another small one 
29 min. later at 11:15:30 p.m. on 18th. d : 17el1; markdd burst 10:30:30 a.m. on 19th followed by smaller 
one 15 se~. later. Listcd as 267c~ 

H 
H 
H 
H 
H 
H 

G+H 
G+H 

H 
H 
H 
H 

H 
H 
H 



K I R K L A N D L A K E s E I s M 0 G R A M R E C 0 R D 
December, 1941 

On Off Timc Correction 
No.:Rec' d Time Date Time DatcValuei Amount ;Bursts.Q,uakes: Remarks 

544 :18: 12 7-51 a~m •. 1:12 ' 8-53 a.m., 2: 12: 3 :- 33.0 8' 1 0 (F) , a. F. J.H. back to work in lab. H 
545 li 8-55 a.m.: 2: 12! 8-09 a.m.· 3: 12! 0 0 (F) . Spot rather weak. H 
546 11 8-10 a.m.; 3: 12: 8-18 a.m .. 4: 12' 1 i- 34.0 9; 0 0 : BT. Spot adjusted to heavier value. H 
547 Il 8-20 a.m.' 4:12 8-32 a.m.· 5: 12! 0 0 ( BT). Spot again adjusted to optimum value. H 
548 tl 8-33 a.m.' .5: 12 8-10 a.m. 6-12: 1 ·- 35 . .5 9: 0 0 • Good record. Tests OK. No offsets. H 
549 . Il 8-11 a.m~ 6:12 9-40 a.m •. 7: 12: 1 ;;- 36.5 9: 1 0 ( BT ) , ( F ) , b • H 
.5 .5 0 Il 9-42 a.m. 7:12 8-12 a.m. 8: 12[ 1 ,_ 37.0 :10 0 

: 
0 ( BT), ( S) . H 

.551 ,19: 12 8-14 a.m., 8:12 8-24 a.m.- 9: 121 1 37.5 9 0 0 : Record OK. No offsets H 

.552 . Il 8-2.5 a.m; 9: 12. 8-33 a . m .i 1 O : 12! 1 :- 38 . .5 . 9: 0 0 H . 
: : 

.553 li 8-34 a .m .. 10: 12 . 8-.51 a • m.' 11 : 12: 1 39.0 : 9; 0 0 H . . 

.5 .54 Il 8-52 a.m.11: 12: 8-28 a.m.;12: 12: 1 ·- 40.0 : 16; 0 0 : Tests seem to show slight falling off' in sensitivity. H 

.5 .5 .5 li 8-.29 a.m.12: 12: 8-09 a.m.13: 12! 0 0 ; Tests definitely show less sensitivity . H 
5 .5 6 li 8-10 a.m~l3:12 8-2.5 a .m.14: 12! 2 :- 42.0 . 9! 0 0 :NO tests on this sheet. No offsets recorded. H . 
557 n 8-26 a.m~l4:12 8-14 a.m.15:12 3 42. 5 : 14! l? 0 (B) ,F. Tests show normal sensitivity on this sheet. G+H 
.558 " 8-16 a .. m:15: 12' 8-34 a.m.16:12; 1 i- 43.0 9l l? 0 (B),(F). H 

. . 

a , Sharp burst at 4:02;:45 p.m. on Dec:ember: 1. Not l~sted py Lake Shore. 

b ; Well marked burst, listed as 268c, regtstered at 8:40 a :.m. on 7th. 



KIRKLAND LAKE S E I S M O G R A 1,1 RECORD 
Decei.--nber, 1941 

i -----y- On ,.. Of:f Time Correction l l No.R._. ecYd ;,--_. _______ ...,__ __ ..::....::...:____ · Bur tsrn, ke · Remarks 

559 ; 8:1 
560 
561 
562 
563 
564 ; 

565 
566 · 
567 
568 . 

569 
570 ' 
571 . 

572 
573 
574 . 

17 

" 
11 

Il 

" 
Il 

" 
Il 

Il 

" 
n 

Il 

Il 

Time Date Time DateValue .Arilount ! s "<-'-'-a - s 
--------'---- --'--- --- --~--._;_~-- - ----------- - - - ---------

! 8-35 a. m.16:12 8-17 a. mJ17:-12, 
1
8-18 a.m .. 17:12 , 8-25 a. m.'18 :12 

: s -26 a. m.18:12 ; 8-23 a. m.19:12 
8-25 a. m.i9:12 , 8-0 9 a. m~20:12-

' 8-10 a. m.20:12 8-12 a. m. 21:12 
8-14 a. m.11:12 , 8-12 a. m.22:12 

. 8-13 a. m.22:12 8-15 a. m.23:12 
: 8-16 a. m. 23:12 8-18 a. R;24:12 
8 -20 a. m.24:12 8-32 a. m. 25:12 
8-33 a. m.25:12 : 9-43 a.m; 26:12 
9-45 a. m.26:12 , 8 -13 a. n ,27:12 
8-15 a. m.27:12 ' 8-47 a. m.,28:12 
8-48 a .m.2 8 :12 8-18 a. m.:29:12 

· 8-18 a.~ .2 9:12 8-10 a. m.30 :12 
8 -11 a . m.30:12 ]8 -05 a. ~ .31:12 

· 8-07 a. m.31:12 ! 8- 51 q . m. 1:1 

1 - 44.0 :17 O 
1 45.0 9 0 

1 ·- 46 .. O -: 9 O 

1 ·- 4 7 • O : 9. 1 
1 48. O : 9· O 

1 - 49.0: 9 0 
1 - 50 .. 0 :17 1 
1 - .5L O -: 9: O 

2 - 52.0 :10 1 
1 - 53.0 :l □ - 0 
1 - 54.0 :10 0 

1 .55.0 9 O 
1 ..... 56. O ~ 9 O 

1 56.5 :- 9 o 
1 - 57. 5 : 9· 0 

1 .5 8 .0 : 9 O 

0 

0 

0 

0 

0 
0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

. Record qui es cent. Line and t ests OK. 

Sheet yellow. Nevir developer -- too warm. 
{F). Quiescent record. Tests OK. 

' Burst 10: 01 a . n . on 1 9th. Not listed. 
Good record. No tra ce of blasting. 
(F). Recor d good but no blasting recorded. 

: Srnall burst 4:19:30 p-.m. on 22. Not listed. 
No tra ce of blasting . Tests OK. 

. Small hurst 9:09:30 a. m. on 24th. 
No trace of blastin~. Record e ood. 
Tests OK.. :Jo blasting shown. 

Not listed • 
Tests OIL 

E 

H 

H 

H 
H 
H 

H 
E 
H 

E 

E 
Sheet slightly torn~ Record good. Tests OK. H 
Remarkable absence of all trace of blasting . H 
Tests s hov,r seismograi)h fully sensitive. H 

· B. Some tra ce LS. blast i ng (?) at 3:30 p.m. on 30th.H 
· Qu iescent record. Good line. Tests OK. H 

- - - ------

NOTs :- The entire series 5.55 -574 is remarkable in showing p!'actically no sign of blasting at Lake Shore or 
at Teck Hughes. Deflec t ion t ests and line intensi t y wsr e satisfactory t hroughou t. 
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TA B L E IV 

The disturbances are classified as Strain and Crush bursts and the latter 
are further subdi vided into Heavy, l~edium and 1.ight. The distinctions are not 
sharply defined, A strain burst is supposed simply to release strain in the 
rock . It may, however, cause rock slides, or sections of the surface of the 
workings may spall off. A crush burst, on the other hand, is one in which the 
roclc of a pillar, large or small, is completely broken down. The terms, heavy, 
medium, and light are the estimates of the miners and indicate the integrated 
impressions given by the noise and shock experienced and the damage done. There 
are no precise · criteria. The terms were not u.sed in the reports received at 
Ottawa until after the end of March. 

In the tabulation the strain or crush bursts are combined into one chrono
logical series. The nTu-nbers followed by S ind.icate strain bursts, those followed 
by C are the crush b11rsts . The table shows the serial numbers of the Sand C 
series, the date? the Eastern Standard time as reported by the miners, a roueh 
indication of the location, and. an estimate of the number of tons of rock dis
placed. The mi:ne reports gi ve many other details vr11.ich are not useful here and 
are accompaniGd b:y plans and. elevations of the sections of the mine affected. 

The capital letters, R, M, or L , appended to a C-serial rn.1.'îl.ber in the first 
column indicate respectively a heavy, medium or light burst, as 2430-H. The 
capital lettor-s elsewhere in the colurnns refer to e. serics of explanations given 
at the end of the tabulation. 



T A B L E IV 

Larger Rock Bursts Locatod and Listed 
by Lake Shore Mines 

Serial No. Date Timo Location Displacemont Remarks 

292S Jan. 4 1-1.5 p.m .. 39011.1 2 tons Recorded 
293S Il 16 8-15 p .m, 4 3011,'J slight No trace 
294S Il 18 10-.50 p.m. 3202r:r total Recorded 

33141."! 2 tons 
295S Il 18 1-30 a.m . 301811 total A 

3202Tl 9 • .5 tons 
236c Il 19 12-2.5 p .m. 290Fl slight B 
296S Il 21 10-00 p ,m. 400HJ slight Recorded 
296s+ Il 26 C 817E 70 tons Recorded 
297S Feb. 6 8-0.5 p .m. 3701"! .5 tons Recorded 
237C Il 12 D 3301vr .5 0 tons Recorded 
238c Il 13 10 .... 24 a.m. 3.501,,., ? Recorded 
239c Il 17 ? 4202E ? Recorded 
298S Il 17 9-1.5 a . m. 3214'\fl 1 ton No trace 
240C Il 18 4-00 p . m. 34011:'! 83 tons Recorded 
241C March 10 10-4.5 a.m. 3301rr 8 .5 tons Recordod 
299S Il 10 .5 -10 p .m. No. 4S _ slight No trace 
300S " 12 1-4.5 p .m. 420Fl . .5 ton No trace 
242C " 27 E 370P'! ? F 
301s April 6 12-.5 .5 a.m . 3214E total No trace 

3307VI 8 tons 
243C-H " 9 11-.5 0 p .• m. 300Fl total Recorded 

3002w 2.53 tons 
30101:r 
302,51:'l 
3201"! 
3202W 
3214iiJ 

244C-H Il 12 .5-4.5 a.m. 4002E G Recorded 
302S " 16 7-10 p.m. 3002r1 12 tons Rocorded 
24 .5 C-L Il 18 2-45 p.m. 4202E .5 0 tons H 
246C-L " 27 10-30 a,m. 500HI 60 tons No trace 
24 7 C-L " 29 1-.50 a.m, 34011,'J 20 tons I 
303s May 3 J 4202E .5 tons No trace 
304S Il 1.5 2-.50 p.m. 3307\'J .5 0 tons Rocorded 
30.5s " 16 K 4001:i'! 1.5 tons No trace 
248C-M " 20 2-.55 a .m. 3401V! total Recorded 

3406X 220 tons 
3409".'l 
3414W 

249C -L " 20 8-4.5 p. I'l, 4001'.l 1.50 tons Rocorded 
306s " 23 8-00 p.m. 430Hl 5 tons Rocorded 
307S Il 23 9-.5.5 p .m. 4202E 20 tons Recordod 
308s Juno .5 1-4.5 a.m. 3307r: 8 tons No trace 
309s Il .5 10-2.5 a,m~ 400H! 2 tons No trace 
2.50C-L " 12 9-20 a.m. 430H'J 10 tons No trace 
2.51C-M Il 13 2-4.5 a.m. 3802E total Recordod 

3902E 170 tons 
310S Il 1.5 L 40011.'! 20 tons M 
2.52C-M Il 20 1-25 a.m. 3301rr total Rocordod 

340ll'J 40 tons 

311S " 28 2-41 a..m. 
3.5 OF! 
42011'! .5 tons Rocorded 

253C-M " 29 2-,lO a.m. 40011} total Rocorded 
420F! 7.5 tons 

312s July J 0 N 40011'1 .5 0 tons 0 
313S Il 17 2-30 a.m. No. 6s 23 tons No trace 
314S " 21 3-00 p.m . 4202E 10 tons p 
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Largor Rock Bursts locatGd a r: d ListGd 
by Lak s Shore Mines 

Serial No. DatG Timo Location Displacement Remarks 

.3I5S July 22 9-00 n . rc .. Q, . .5 ton Ho trace 
254C-L n 23 3-00 p.m. 4502E n No trace 
316s Il 23 2-40 p, m. 1Jo. 6s t(bt,al Recorded. S. 
" n 24 8 -30 o.. .m, " 10 tons No trace 

317S ri 2.5 3-00 p . m, 4202E R Recorded 
318s fi 29 3-48 e . . m. No, 6s 10 tons No trace 
25 .5 C-H Il 30 9-3 9 p . ]1'1_ . 39011'! T Recorded 

Il li 30 9-46 p.ip.. '3908',1 T Recorded 
4001'.'J 
4-2 011.-'l 

8 -1.5 
4}01W 

315'S Aug, 1 p.m. tr 20 tons No trace 
2.5 6 C-L ;1 12 3-0.5 p . m. 3802E total Recorded 

3902E 20 tons 
257C-L Il 16 D 4 301 Vf 40 tons Recorded 
320,S " 26 2-4 .5 p. m. No. 6s No trace 
2.58c-1 11 29 6-15 p. m. 4402E total Recorded 

4.5 02E 60 tons 
321S Sept. 3 D 330TY 8 tons Recorded 
322s Il 10 2-3.5 a . m. No .• 6 s 10 tons Recorded 
259C-L 11 11 1-20 p . m. V 72 tons Reeorded 
323s " 18 3-20 a. m. 390tiE R Recorded 
260C-H " 20 2-30 a . m.~ 4302E 11Sovoral Recorded 

4401E tons 
4402E in 
A-5 OlE oach 
4502:IT: place" 

261C-M " 21 1-4.5 p.m. 4402E total Recorded 
4.5 02E 100 tons 

262c-1 " 23 9-40 n. m. 24011'! total Recorded 
2.5011:J 60 tons 
25 04Vv 
2.575X 

263c-L " 27 3-00 p. m. 4201W ? Rocorded 
4301W 

324S Oct, 8 9-2.5 a.m. 332.5x 8 tons Recorded 
32.5s Il 9 3-0.5 û, E1. , .54011.'f . ,5 ton No trace 
264G-L " 11 3-10 a. m. 4002E total Recorded 

4202E 170 tons 
326s Il 21 10-30 p.m. 430l1:1 1,5 tons Recordcd ?W 
26,5C-M " 24 3-01 a,m, 4202E X Recorded 
266C-L Il 24 4-27 a.m. 4200X 40 tons Rocorded 
327S " 24 7-00 a.m. 33071i'l 20 tons y 
328s Il 2,5 7-1,5 p.m. No, 6s 2 tons No trace 
328sx Il 28 10-26 p.m. 3202w total Recorded, ,, Il 28 11-1,5 p.m. Il 35 tons Recorded 
329S Nov, 14 D 40011:\T 20 tons RGcorded 
330s " 17 10-30 a.m. 4,5 02E 1 ton Recorded? Z 
267C-M " 19 10-30 a.m. 4409X total Recorded 

4,5 OlE .50 tons+ 
268C-M Dec. 7 8-40 a.m. 4,501E total Recorded 

4,502E 12.5 tons 

REMARKS 

A. If datGs aro correct the sorial numb ors 294S and 29.5S 
are invortGd. At 1-30 a.m. on tho 19th, vvh ich might 
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possibly bo intondee for 295s, thoro was no trace. 

B. Th0 seismograph not rocording at this timG, duo to 
lamp failuro. 

C. Timo roportod simply as "betwoon shifts". ThG report 
was not includod in tho rogular S sori os and has 
been assignod t ho numb or 296s+ by the writer. 

D. Time reported as "between shifts p .m. 11 

E. Reported sir.1.ply as "between shifts". 

F. Adjustment of apparatus interfered with the record 
during the p,m. off-shift period. There was no 
trace on the a.m. off-shift period. 

G. "Several hundred tons 11 • 

H. Recorded very feebly. 

I. It is not certain that this was recorded, There was 
no trace at the time and date given but if either 
were in error it might have been the record at 2-28 
a. m. on the 29th or at 1-46 a.m. on the 30th, 

J. Time given as "between day and night shifts". 

K. Time gi ven as 11 between 3 a. r.1. and 7 a .m. 11 

L. Time gi ven as "between Saturday night and :Monday day 
shift". 

M. Either No. 116 or No. 117 of Table V might be 310S. 

N. Time gi ven as "3 to 7 p .m." 

O. Two bursts at 3.00 and 3,01 p.m., which are probably 
to be identiried jointly as 312S. 

P. Small offset at 2-24 p. m, on 21st. may be 314S, but 
the record is very feeble and the time does not 
agree well ·v,rith t ll e r eported "3 p.m." 

Q. Level 5200 in pilot raise of No. 6 shaft. 

R. "Several tons:r. 

S. "Fi ve bursts of wh ich three wero heavy:r. 

T. The damag e due to these bursts (there were three) was 
great. The displacement is reported as 11 210 tons+ 
several hundred tons + 30 tons + small amount ;; • 

U, "No, 4 shaft at 5325v level". 
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V. "Pillar between 2722 and 2:725X cuts". Note the very 
small half-amplitude on the surface seismograph 
( 5 half mm.) for a disp_lacement of 7 2 tons. 

W. See Note N of Table V. 

X. "Several tons" and "30 tons". 

Y. Not recorded, but may have occurred while sheets were 
being changed 7-06-30 to 7-07-30 a.m. 

Z. See Note O of Table V. 

* 
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The tabulation includes all thosc offsets on the mine seismograph record 
which had a half amplitude of at least three millimeters. In a few cases off
sets of only two millimeters {half amplitude) were included when it was definitely 
known that they were due to rock bursts. 

The table gives, in ordor, the serial number here assigned for the purpose 
of referring to this list, tho sorial number of the seismogram on which the off
set was recorded, the Eastern Standard Timo of the burst to the nearest minute 
as read from the correct ed time of the seismogram (on the 24-hr. system beginning 
at midnight), the half amnlitude in half millimeters as read from the seismogram, 
a rough a pproximation to the duration in seconds, and, finally, the Lake Shoro 
numbor in t hG S or C s eri os if the offset was identified with a listod burst. 

It is horo to be not od t hat the sensitivity of the seismcgraph varied a 
small but unknrn;m amount fr om time to time during the year so that the records 
arc not strictly comparable. Since the testing dovice was introduced on August 4, 
thore has been a daily check on sonsitivity and the variati-0n found is, in 
genoral, nogligiblo.. Just rrhat variation there may have boon earlier in the year 
is not known. 

With regard to the offsets of maximum amplitude, it is to be noted that no 
offset can have a grontor amplitude than that determined by the cylindrical lens. 
Prior to March 17 only half of this lons was in use, After that date the full 
lens was us od to indicate half amplitude . But, under these new conditions , the 
zero position of the somaphoro detcrmines tho us od length of lens and this has 
changed slightly at each adjustmont . It may safely be assumed that the amplitude 
indicated for bt1..rsts of more than one second wore as great as the instrument 
could givc and ar o not an indication of truo relative displacement. 

Somo of the blasting gave offsets almost as great as those included in the 
list, A fow of the kno~m bursts, with half amplitudes lcss than three milli
motors, arc of lessor amplitude than somc blasting . It may be assumed that the 
tabulation includcs all bursts of importance and oxcludes most, if not all, of 
tho blasting . It is thus a minimum list of tho bursts for which the combination 
of intrinsic energy release and distance attenuation pennitted a registration on 
the s oismograph at its present surface location. As noted elscwhere, many of 
thcse disturbanccs may have occurred in mines other than Lake Shore·. 
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Rock Bursts Recorded on Surface Seismograph 

No. Seismogram Date Time Half-amp. Duration LS. No, Remarks 

1 198 Jan. l 21-16 8 1 
2 " " 2 1-44 4 1 
3 " Il 2 9-.57 4 1 
4 199 11 3 2-14 12 1 

i 200 " 4 13-10 6 1 ~92S 
202 Il 5 lû-.53 3 1 

7 204 " 8 13-09 15 1 
8 208 Il 12 2-06 13 1 
9 214 Il 18 10-20 8 1 

10 Il Il 18 10-47 25 1 294S 
11 2lb " 20 22-36 7 1 

,_ 12 Il fi 21 1-.5 8 7 1 
13 Il " 21 10-03 6 1 ... 
14 " " 21 14-47 5 1 
15 217 " 21 22-02 7 1 296s 
16 218 Il 23 14-49 9 1 
17 220 fr 2.5 14-.54 8 1 
18 221 " 26 1-43 42 2 296s+ 
19 223 " 27 22 -33 2.5 1 
20 226 fi 31 1.5-0.5 6 1 
21 227 " 31 23-22 6 1 
22 u Feb, 1 1.5-06 7 1 
23 230 " 4 2-23 7 1 
24 231 H 5 2-29 8 1 
25 232 " .5 18-02 8 1 
26 233 " 6 20-06 11 1 297S 
27 23.5 ;, 8 3-1.5 15 l 
28 237 " 10 15-47 10 l 
29 238 " 11 14-.58 13 l 
30 Il- " 11 15-04 23 2 
31 239 " 12 1.5-41 13 1 237c 
32 Il Il 13 10-24 34 3 238c 
33 243 " 17 .5-11 18 2 239c 
34 245 Il 18 15-35 14 2 
3.5 Il li 18 16-03 32 3 240C 
36 Il " 18 16-03 10 1 
37 2.5 0 " 23 14-57 2.5 2 
38 2.51 li 2413-1.5 6 1 
39 " " 24 13-49 23 2 
40 . 252 tl 25 13 ... 47 6 1 ~ 

41 2.54 " 27 19-16 7 1 
42 2.5 6 March 1 22-35 30 1 
43 2.5 8 " 4 2-.53 14 1 
44 2.59 " 5 6-29 14 1 
4.5 264 " 10 10-.51 33 2 241C 
46 2 6 5 li 11 4-4.5 33 2 
47 26 9 " 1414-4.5 11 l 
48 11 Il 14 14-48 11 1 
49 270 " 15 14-01 8 1 
.5 0 272 fi 1714-3.5 7 1 
.51 273 Il 18 18 .... 41 29 3 
52 274 " 19 1-48 10 1 
.5 3 " " 19 2-.5 6 17 1 A 
54 282 " 24 22-30 10 1 
.55 290 Il 28 2-31 8 1 
.56 291 " 29 14-31 8 1 
.57 Il " 29 1.5 .. 05 9 1 
.58 292 " 31 6-04 19 1 
59 293 11 31 18-23 13 1 ... 
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Rock Bursts Recorded on Surface Seismograph 

No. Seismogram Date Time Half-amp. Duration LS. No. Remarks 

60 297 April 3 2-fr) 21 1 
61 301 Il 5 22 ... 12 27 2 
62 30.5 lt 9 14-.52 16 1 .. B 
63 307 Il 9 23-.51 31 12 2tr 3C-H C,D 
64 309 Il 12 .5-47 31 30 2t1r4C-H B,C 
6.5 310 Il 13 8-13 31 2 C 
66 313 u 16 1-07 14 1 -
67 314 Il 16 14-33 21 1 B 
68 Il Il 16 19-05 6 1 302S 
69 Il Il 17 2-3.5 20 1 
70 315 Il 17 21 ... 34 5 1 
71 Il Il 18 14-34 2 1 24,5C-L 
72 316 Il 19 ô-.5 9 12 1 ·-
73 " Il 19 2-23 12 1 
74 Il Il 19 14-29 13 1 
75 317 Il 19 22-32 16 1 B 
76 Il H 20 6-20 7 1 ._ 

77 318 ,, 20 17-15 11 1 
78 320 Il 22 21-21 15 1 - B 
79 322 Il 2.5 15 -12 11 1 B 
80 323 " 2.5 21-2 t1r ::J.l 1 -81 324 Il 26 21-03 12 1 ... 
82 326 " 28 22-14 11 1 
83 n " 29 2-28 2t1r 1 247C(?) E 
84 Il " 29 22-29 10 1 
8.5 327 " 30 l- ,'1- 6 7 1 2t1r7C{?) E 
86 328 " 30 21-19 11 1 .... B 
87 " May 1 6-23 15 1 
88 330 Il 3 11-28 13 1 
89 337 Il 10 14-t1,.4 6 1 ... B 
90 ;n " 10 1s-1a 10 1 ._ ... 
91 341 lt 14 2-48 28 2 ·- ... 
92 If " 14 6-34 29 3 ... 
93 342 " 13·· 14-50 14 1 30t1rS 
94 311,.3 " 16 9 .. 17 14 1 ·-
95 Il " 16 12-16 27 l ·-
96 344 If 17 14-t1r4 7 1 ... 
97 34.5 Il 17 23-24 23 2 .. 
98 347 Il 20 2-.5 2 29 1 248C-M 
99 348 " 20 20.-46 6 1 2490-L 

100 351 JI 23 19-53 4 1 306s .... 
101 " " 23 21-33 20 2 307S 
102 Il Il 24 12-14 1.5 1 ·-
103 35.5· " 28 7-DS 4 1 · .. 
104 3.56 Il 29 10-36 4 1 -10.5 363 J-an~ .5 2-33 8 1 ._ .. 
106 364 " .5 14-37 7 1 ._ 
107 " Il .5 14-5 6 .5 1 ·-
108 Il Il .5 22-1.5 .5 l l.o ·-
109 Il " 6 3-25 5 1 ._ 
110 36.5 " 7 .5-.56 4 1 ... 
111 368 Il 9 21-11 19 3 ·- ·-
112 Il Il 9 21-13 15 2 ... 
113 Il Il 10 2-19 6 1 ... 
114 3'i O " 12 1-14 8 1 
11.5 371 Il 13 2-43 19 7 2510-M 
116 373 " 1.5 2-4-2 15 2 310S(?) F 
117 374 Il 1_5- 20-49 8 1 310S(?) F 
118 37.5 tl 16 1.5-12 6 1 • 
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Rock Bursts Recorded on Surface Seismoeraph 

No. Seismogram Date Time Half-amp. Duration LS. No. Remarks 

119 377 Jun, 19 2-.50 12 2 
120 378 11 20 1-29 18 7 252C-M 
121 " li 20 2-22 11 1 
122 Il !I 20 2-56 16 2 
123 379 " 20 14-.57 17 2 • 
124 li fi 21 0-26 8 1 
12.5 381 Il 22 10-49 16 1 ·-
126 38:; 1! 24 10-57 8 1 
127 li Il 25 4-30 25 2 
128 38.5 il 27 5-3.5 26 2 
129 386 " 28 2-41 13 1 311S 
130 387 71 29 2-39 24 3 25 3C-M 
131 390 Jul. 1 11-07 6 1 
132 392 " 3 14-3.5 9 1 B 
133 " :1 3 21-06 14 1 
134 li fi 3 23-08 7 1 
13.5 393 Il .5 2-.55 13 1 
136 394 Il 5 16-37 12 1 
137 395 :t 6 17-16 17 1 
138 398 " 9 14-0 9 .5 1 
139 " " 9 14-.52 22 1 -
140 Il " 9 17-.53 13 1 
141 " " 9 22-27 6 1 
142 Il Il 10 0-48 26 1 
143 399 IJ 10 1.5-00 7 1 312S G 
144 n Il 10 15-01 7 1 312S G 
145 401 Il 12 14-18 6 1 
146 Il :1 12 14-25 6 1 
147 Il Il 12 1.5-.50 2.5 3 
148 Il Il 12 1.5-.5 2 10 1 
149 " Il 12 15-57 9 1 
150 11 " 12 J 7-08 5 1 
1.51 402 Il 13 20-57 12 1 
1.52 403 Il 14 14-35 5 1 
153 Il Il 14 1.5-01 .5 1 
154 Il " 14 1,5-04 9 1 
1.5.5 404 li 16 2-13 9 1 :... 

1.5 6 405 !t 16 14-49 .5 1 ... 
157 li Il 17 2-17 7 1 313S 
1.58 406 Il 18 1-37 4 1 
1.5 9 " Il 18 1-41 20 1 
160 Il " 18 2-22 23 1 ·-
16-1 407 Il 19 2-51 12 1 
162 409 ôl 20 23-41 8 1 :... 

163 410 il 21 14-24 6 1 .. 
164 Il " 21 1.5-17 7 1 314S 
16 .5 411 Il 22 14-38 .5 1 B 
166 412 li 2314-4-1 12 1 316s H 
167 413 fi 2413-2.5 9 1 
168 .41.5 li 2.5 1.5-17 14 2 317S 
169 Il Il 26 2-.54 8 1 
170 416 li 26 22-28 5 1 
171 417 Il 28 .5-31 2.5 2 
172 418 Il 28 17-07 10 1 B 
173 Il " 28 23-13 5 1 
174 " Il 29 0-32 25 3 
17.5 419 :, 29 14-46 8 1 
176 420 Il 30 21-39 25 8 2.5.5 C-R I 
177 Il fi 30 21-39 24 7 2.5.5C-H 
178 . Il " 30 21-46 24 20 2.55C-H 
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Rock Bursts Recorded on Surface Seismograph 

No. Seismogram Date Time Half-amp. Duration L;. 1'; 0. Remarks 

179 422 Aug. 2 2-54 25 2 
180 42,5 If 4 22-24 11 1 
181 429 Il 8 16-53 33 2 J 
182 431 Il 10 11-.51 6 1 
183 Il Il 10 12-16 5 1 
184 · 433 Il 12 15-13 14 1 25 6C-L B 
185 Il Il 12 22-46 17 1 
186 436 ,, 15 10-29 5 1 
187 437 H 16 14-39 19 1 257C-L B,K 
188 438 ;J 17 14-41 12 1 
189 Il " 18 2-14 4 1 
190 440 !I 19 3-48 38 2 B 

', 191 11 Il 20 4-59 14 1 .. 
192 li 11 20 5 -00 11 1 
193 Il il 20 6-29 5 1 
::i._94 441 Il 20 19-02 58 12 B,L 
19.5 442 :, 22 2-31 6 1 
196 443 Il 22 18-28 30 1 
197 " Il 22 20-04 ·.5 1 
198 " If 22 21-27 18 1 
199 444 ,~ 24 .5-30 5§ 1 
200 44.5 Il 24 21-32 2 
201 449 tl 29 2-05 58 2 
202 450 " 29 14-31 13 1 
203 Il Il 29 18-41 7 1 258C ... L 
204 4.5.5 Sept. 3 14-3.5 5 1 321S(?) M 
2 0.5 Il If 3 14-.55 17 1 321S(?) M 
206 4.5 8 Il 6 12-.55 6 1 B 
207 Il ;1 6 17-.57 7 1 ... ·-
208 4.5 9 tt 7 13-.52 20 1 
209 460 Il 8 12-27 18 l 
210 461 Il 10 2-32 7 1 322S 
211 462 li 10 11-32 7 1 
212 Il Il 10 17-.56 6 1 
213 463 Il 11 13-19 .5 1 2.59C-L 
214 464 ;i 12 23-44 17 1 
21.5 467 n 1,5 15-02 .5 1 
216 468 tl 16 13-56 17 1 
217 Il tl 16 13-57 17 1 
218 469 li 18 3-18 5 8 8 323s .. 
219 470 Tl 18 22-27 .5 1 
220 Il Il 18 23-59 .58 2 
221 ri Il 19 2-31 7 1 
222 471 Il 19 14-58 6 1 
223 Il fi 19 19-23 12 1 
224 Il fi 20 2-31 56 20 26oc-H 
2 25 472 Il 20 14-43 9 1 
226 473 ;r 21 13-56 58 3 261C-M 
227 475 Il 23 21-37 5 8 .5 262C-L 
228 476 ;i 24 14-41 6 1 
229 477 Il 25 19-14 13 1 B 
230 Il Il 25 22-36 14 1 
231 479 Il 27 14-58 5 8 3 263C-L 
232 481 :, 29 14-47 7 1 
233 Il Il 29 14-52 .5 1 
234 " Il 29 22-21 14 1 
235 li " 29 22-26 4 1 
236 482 Oct. 1 2-31 5 1 
237 il 11 1 2-31 15 1 
238 484 Il 2 20-34 4 1 
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Rock Bursts Recorded on Surface Seismograph 

"No. Seismogram Date Time Half-amp. Duration 18. No. Remarks 

239 484 Oct. 2 22-19 9 1 
240 Il n 2 22-26 10 1 
241 Il li 3 3-09 9 1 
242 Il " 3 4-08 20 1 
243 Il Il 3 6-31 6 1 
244 486 Il 4 22-08 .54 2 
245 Il Il 4 22-08 48 1 
246 Il fi 4 22-12 5 1 
247 Il il 4 22-29 8 1 
248 Il li .5 3-48 31 1 
249 rr Il .5 6-46 11 1 .. 
2.5 0 487 " 5 17-07 7 1 
251 488 " 6 13-12 26 1 
25 2 " 11 6 20-11 16 1 .. 
253 490 " 8 9-24 44 1 324S 
254- 491 il 9 14-47 16 1 ... 
2.5.5 " " 9 22-33 8 1 
2.5 6 492 Il 11 3-10 5 O 1 2640 .. 1 
2.57 Il Il 11 3-10 12 1 2tr4C-L 
2.5 8 " Il 11 3-14 40 1 é64C.-L 
259 495 Il 13 14- 06 13 1 
260 496 " 14 15-08 19 1 
261 " " 1.5 0-12 11 1 
262 497 Il 16 3-46 7 1 
263 .5 00 Il 18 13-07 11 1 
264 .5 02 ,, 21 6-09 4 1 
26.5 .5 O 3 fi 21 22-10 4 1 326S(?) N 
266 .504 Il 22 1,5-01 11 1 
267 Il Il 2216-2.5 14 1 
268 .5 0.5 Il 24 3·-02 31 2 26,5C-M 
269 li Il 24 4 ... 28 14 1 2660-L 
270 .5 07 Il 2.5 21-13 8 1 .. 
271 .5 09 li 27 22-19 11 1 
272 " Il 28 2-.5 7 :5 1 
273 510 Il 2822-2.5 .5 8 4 328sx 
274 11 If 28 23 ... 15 .5 8 4 328sx 
27.5 Il Il 29 2-09 10 1 
276 511 Il 30 1-.54 11 1 
277 .513 Il 31 11-.5 7 .5 1 
278 .514 Nov. 1 14-.51 34 l 
279 " Il 2 2-43 34 1 
280 .518 Il .5 10-49 9 1 
281 r, Il 5 1.5 -13 4 1 ·-
282 519 Il 6 8-16 42 1 
283 Il H 6 13-25 8 1 
284 5 21 " 8 14-0.5 12 1 
28.5 5 23 il 10 14-26 15 l 
286 fi 11 10 14-27 10 1 
287 .527 Il 14 16-28 17 1 329S 
288 5 28 " 1.5 22-04 36 1 
289 Il Il 16 3-04 .58 1 
290 529 " 1610-3.5 58 1 330S(?) 0 
291 Il Il 17 4-1.5 14 1 p 
292 .530 Il 18 2-41 10 1 ... 
293 .531 Il 18 22-46 .5 0 2 
294 Il Il 18 22-t1,6 14 1 
295 " Il 18 23-16 10 1 ... 
296 532 Il 19 10-30 .5 .5 3 267C-M 
297 li Il 19 10-30 23 1 2670-M 
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TABLE V (Contîd) Page 6 

Rock Bursts Recorded on Surface Seismograph 

No, Seismogram Date Tims Half-amp, Duration LS. No. Remarks 

298 .537 Nov . 24 10-42 14 1 
299 .544 Dec, 1 16-03 .5 .5 1 
300 .549 Il 7 7-04 6 1 
301 li " 7 8 -39 .5 8 .5 268C-M 
302 .5 .5 7 Il 14 20-23 11 1 
303 558 li 16 3-25 16 1 
304 562 Il 19 10-00 .50 1 
305 5 6 5 11 22 16-20 18 1 -:-

306 5 67 ;f 24 9-10 11 1 

REM.ARKS 

A, Seismogram No. 275 (Jl:ar. 20-21) shows a large number of 
offsets rosembling bursts; but, as adjustments were 
being made from time to time during the record period, 
it cannot be certain which are caused by the operator 
and which, if any, are due to bursts. On seismogram 
No . 287 (Mar. 27-27) two offsets appear also at a time 
when t~cy micht have been caused by the operator. 

B, Unusually heavy blasting on this record. 

C, The recorded half-am~litude of 31 half-millimeters is 
probably as ereat as the equipment could record (see 
note preceding Table V, Paragraph 4) at the period 
of this record. Cm,.pare Note J. 

D, There was some unusually heavy blasting on seismogram No. 
308 (Apr. 10-11). Some of the offsets recorded in 
blastinc; time may have been due to bursts. 

E, It may be that 247C-L is reprcsented by 83 or 85 or 
neither. See Note I of Table IV. 

F. Burst 310S was re:.1ort0d as "Betvmen Saturday night and 
Monday day shï°ft :, -:m June 15- ( Sunday) . 

G. The time reported for 312S was given as "3-7 p_.n_." The 
two offsets ( 143-144-) can probably be identified 
j ointly vri th 312s. 

H, The offset at 14-41 on July 23 might be 2.54C-L on July 
23 at u~ p .m. '' or 316s on the same date at "2-40 p.m .. 11 

It has been idontified as the latter. This leaves the 
record with no trace of the crush burst 2_54C-L. 

I, Heavy burst in three parta~ The first and last registered 
at Ottawa and at Shawinigan Falls, Q,ue. 

J, The testing devico shows that tho maximum recording half
amplitude is ~t loasi 40 half-millimeters (Soe Vos. 
194, 200 and 201Tat this period of operation. Compare 
Note C. 

K-. The discrepancy in timP from "3 to 7 P.•~•" gi ven in the 
mine report and tho 14-39 of the soismogrrun is rather 
groat but as the burst was fairly severe (40 tons 



Table V REMARKS (ContVdj 

displacement) and no other offset appears on the re
cord of the seisri1ogra1Jh which was evidently in good 
order, it seems safe to conclude that they are to be 
identified as the same· di sturbance. 

L. Reported to have occurred in Teck-Hughes. 

M. Time reported was nbet veen s11ifts p. m." Presurnably 205 
is to be identifi ed 1,11i th 321S but i t might be 204. 

N, Discrepancy of 20 min. intime and recorded amplitude 
is large but t here is no other offset which may be 
identified as 326,S for vrhich the displacement was 
15 tons . 

O. Burst 330s is reported as 10-30 a.m. on 17th. There 
is no trace of an offset at that time. It is possible 
that :No . 29 0 at 10-3.5 a.m. on the 16th might be so 
identified. 

P. Miners went on strike on November 17. 

The following analysis of the data of Table Vis of 
interest. The bursts are classified on the basis of the 
time of occurrence and intensity, The time is reckoned 
on the twenty-four hour system, beginning at midnight as 
0 hr. The intervals are half hours, as 0-00 to 0-29; 
0-30 to 0-59; etc. The intensities are the four categories 
defined in Section 5, 

Oa la 2a 3a 4a 5a 5b Ob lb 2b 3b 4b 
A,B,C,D 3 3 2 8 14 27 10 3 3 3 2 5 

B,C,D 1 3 2 3 "6 19 8 ~ 3 3 2 3 
C,D 0 2 0 1 3 7 5 2 0 2 0 3 

D 0 0 0 1 1 2 5 2 0 1 0 1 

6a 
6b 

7a 8a 
8b 

9a 10a lla 
7b 9b lüb llb 

A,B,C,D 6 3 2 0 2 1 3 1 5 11 2 3 
B,C,D 3 2 0 0 2 1 3 0 2 7 2 0 

C,D 0 1 0 0 2 1 1 0 2 5 0 0 
D 0 0 0 0 2 l 1 0 2 3 0 0 

12a 13a 14a 15a 16a 17a 
12b 13b 14b 15b 16b 17b 

A,B,C,D 4 1 8 6 11 37 18 6 6 2 5 3 
B,C,D 3 0 3 5 4 17 5 3 5 2 2 1 

C,D 1 0 1 2 0 5 1 1 2 1 0 0 
D 0 0 0 1 0 2 0 0 2 1 0 0 

18a 19a 20a 21a 22a 23a 
18b 19b 20b 21b 22b 23b 

A,B,C,D 3 2 5 1 ·4 4 10 7 22 9 6 4 
B,C,D 2 1 3 0 3 1 8 6 9 7 2 3 

C,D 1 1 1 0 0 0 0 5 5 3 2 2 
D 0 0 1 0 0 0 0 2 4 1 1 2 
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Intensity-Distribution Analysis 

* The above chart presents graphically the data of the preceding page. The abscis sae divide 
the 24-hr. interval into half-hour periods. The number of offsets on the surface seismograms is 
plotted for each half hour (0-00 to 0-29; 0-30 to 0-59; etc.) the plotted points being placed 
in the centre of the abscissae spaces. The ordinate numbers (5,10, .. 40) are the number of off
sets in ea?h time intervu.~. The unbroken line re:presents the. sum of all the offse·i:;~ (A+B+C+D); 
the dash line the sum of ·che last three (B+C+D); the dotted line the sum of the las·c two ( C+D); 
and the circles the numbers in the last çlass (D) only. 

It will be noted that the bursts show a marked correlation with Lake Shore blasting times; 
and a lesser, but definite, correlation with the blasting at Teck-Hughes. Further~ this corre
lation shows up clearly for each of the gra:ph lines and for the plotted D-points. 






