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Three previous reports have outlined the progress of the 
rock burst research at Lake Shore Mines, Kir~and Lake, up to 
and including August 15, 1940. The second and third deal 
mostly with conditions or studies underground, and a forth
coming report (No. 5), now in preparation, will bring the ac
count of that par~ of the work to date. Report To. 1 des
cribes the initia~ surface (Hciland) seismograph and its in
stallation. The appendix to Report No. 2 gives details re
garding a (mine) seismograph designed and built at Ottawa for 
use undorground during 1.1.[arch, 1940. This instrument was, 
howcver, used for routine surface rocording from April 1 to 
July 6, while the recorder of tho Heiland instrument was 
undorgoing changes and repairs at Ottawa. Samples of records 
obtained (underground) with this intorim cquipment (mine seis
mograph) are given as Figs, 23 and 24 of Report No . 2. It 
does not seem necessary ta givo samplos of its surface records, 
which are much the same but with less violent offsets, since 
the equipment was farther removod from the sources of distur
bance. The third report outlines the changes made in the Hei
land recorder and gives a section of a record obtaincd there
with on the surface. This shows a well-defined record of a 
rock burst (Fig. 17). 

The records made by the original surface equipment are 
numbercd consecutively (1-109) as Series I (Doc. 19 9 39 to 
March 31 9 40). The records made on surface with the mine 
seismograph are identified as Nos. 19-113 of Series II. (The 
first 18 records of this series were obtained underground in 
Marchand arc discussed in Report No. 2.) The routine re
cords (19 to 113) werc made regularly, on surface, from April 
1 to July 6. Sorios III comprises the records made with the 
re-conditionod surface · seismograph. Nos. · 1-196 of this series 
caver the period from July 2 to December 31, It will be noted 
that thero is a slight overlap (July 2-6) of Scries II and III. 
Bath installations operatod together on surface for these few 
days. 

The present report discusses the records made in the 
course of the regular surface recording from December 19, 1939> 
when the work began, to the end of December, 1940. A brief 
but comprehensivo summary will be given first, followed by dis
cussion of the data under various headings. A tabular record 
(Table III) of the cntirc set of individual seismograms, pre-
pared in accordance with the initial formas givon in the 
final appondix to Report No. 1, complotes this report. 
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1. Summary Discussion: Tho maintainoncc of a surfaces ismo
graph at Lake Shore Li nos can, at bcst , s erve only two pur
posos: (a) furnish data for an accurato dctormination of the 
v loci ty of propagation of clastic vrav os in the upper sur
face layers (a mattor of considorablo value from a puroly 
scicntific point of vi cw ) and (b) providc a complote r ecord 
of the rock burst activity ovcr a pcriod of yoo.rs and doter
mine wh0thor it is growing or not . 

To accomplish the first, it is necessary that the ab
soluto timo of all largo bursts be lmovm to within a half 
second, or loss if possible . Any interruption to the soismo
graph or its auxiliary time equipm0nt is fraught with the 
possibility of losing the data, for the obtaining of which 
opportuniti0s arc so rare. An analysis of the "lost timo" 
for the pcriod of this report is givon in Section 2. The 
information is tabulat od for study in Table I. Tho total 
pcrcentage timo loss has been found to be 6.14 por cent. 
This is more than should bo the case in 1941. It is hopod 
that the percontag0 loss for the prosont ycar will not ex
cood 2.5 por cent. 

If the first purpose is to be fully attained, the 
chronometer correction must be obtained accurately and regu
larly. The time comparisons have been tabulated in Table 
III and are discussed in Section 3 and Table II. They have 
been satisfactory on the whole,'but notas good at all times 
as they might have been. It would be an advantage if the 
operator were to plot his time correction day by day and 
enter in the notes on the back of current seismograms any 
observed abnormalities and any changes of rate, together with 
what he considers might have caused them. Sorne of the desk 
memoranda of time comparisons would never have been sent had 
the operator plotted them. 

All adjustments arfecting the chronometer and its rate 
should be descrjbed at once with sufficient detail on the 
back of the corresponding seismogram. Only in this way can 
one obtain a complete and accurate time correction graph, 

If the second purpose -- studies of rock burst incidence 
is to be attained, there must be prompt, regular and care
ful correlation with the seismograms of data from the under
ground superintendentvs office. A glance over the comments 
in Table III will serve to indicate how sporadic and inade
quate has been the correlation for most of the time covered 
hy this report. Sorne attempt has been made in Section 4 to 
analyze the rock burst data but its weakness is as evident 
as is the source of that weakness. 

In conclusion, it may be stated that, except for the 
lost time discussed in Section 2, the surface seismograph 
has operated in such a manner that all bursts of even modar
ate intensity have been recorded and timed with an error 
whi ch i s in general : • 5 sec. and seldom if ever grea ter ,than 
!l.O sec. So far as the writer knows, no burst of moderate 
intensity occurred during any lost-time period, and, certainly, 
no burst large enough to nave served for a velocity deter
mination so occurred. Finally,' it must be recorded that no 
velocity determination has been made, as yet, in more than a 
year of recording . As for the complete tabulation of all 
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burs t s and their relative magnitudes as e orienced at the 
surface station, the service has fall on far short of the 
ossibilities. Tho interruptions due to required modifica

tions of equipmcnt now soem to be past. The present sensiti
vity soems quite adequate. Although it is not so high for 
Serios III as i t was for Series I, the recording seems to be 
a botter indication of burst activity with less disturbance 
from adjacent conditions in the gymnasium, etc. The records 
for 1941 could be much improvod with a daily sensitivity test 
and daily correlation of data . The firs~ of these will be 
inaugurated in the ncar future. Somo suggestions for im
provement of the service arc givon in Section 5 . 

No earthquako was registercd on the Kirkland Lake seis
mograph for the poriod of this report, with the very probable 
exception of the New Hampshire carthquake of Decembor 20, 
1940 at about 2-30 a.m. E.S, T. Thero seoms to be a record 
of this on the Kirkland Lake sheet for about half a minute. 

2. Lost Time : One of the chicf reasons for installing and 
maintaining the surface seismograph is the accurate deter
mination of the speed of propagation of the elastic waves in 
the upper part of the earth's crust. To obtain this, the 
Kirkland Lake instrument must be operating at the moment when 
a burst occurs of sufficient magnitude to register at distant 
seismographs. Furthermore, to be of any value, the record 
must carry regular chronometer minute marks and the correction 
for these must be known. 

Hence, should such a burst occur during any moment 
during which the above complete set of conditions fails, that 
opportunity for obtaining a velocity measure would be lost. 
It is important in servicing the seismograph to reduce to the 
absolute minimum the time during which a burst could not be 
accurately timed from the record, All such periods may be 
spoken of as "J..ost t ime ri. 

The time required to change the seismograph sheets runs 
from a few seconds to several minutes. It is a necessary 
loss, but is nevertheless to be classed as lost time. The 
time so spent each day has been tabulated in the primary 
columns of Table I. 

There were other causes of lost time which were, in 
some cases, unavoidable and in others are simply to be classed 
as due to the carelessness of the operator. These causes 
have been listed in the legend section of the above table, 
the actual time lost on account of these various causes being 
indexed in the body of the table. All entries are to the 
nearest minute. 

There were a few intervals of a day or so for which the 
chronometer correction is not now known. The exact informa
tion as to what was done to the chronometer was not entered 
and cannot now be learned. However, these intervals have 
not been entered in the lost time tabulation (to which they 
properly belong) since, if a severe burst had occurred at 
this epoch , the operator would ·, no doubt, have at once made 
a series of adequate time comparisons. 

Where the chronometer signals were not, for any reason, 
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impressed on the record, the time was irretrievabl lost and 
is therefore included in the tabulation. This is especially 
serious when due to the chronometer not being wound, Under 
such circumstances, the time without signals is lost and the 
chronometer rate is usually affected also. 

It will be noted that the total lost time for the period 
of this report (378ct12fi25m) amounts to 33509 minutes (23do6h29m) 
or 6.14 percent. 1fuile this is greater than should be con
sidered normal, it is to be remembered that this was the 
initial year of operation and that more adjustment of equip
mont was necessary than will likely be the case in the future. 
It is hoped that this lost time can be brought dovm to at 
least 2.5 por cent for 1941. 

3. Chronometer Corrections: Time comparisons between the 
chronomoter and radio signals were made, usually, once a day, 
though thora v1Tere a fevr periods in which the comparisons were 
somewhat irregular as will be noted in Table III under the 
heading "Timo Corroctionn. In general, the comparisons were 
good, most of them being automatically recordod on the sois
mograrns . During the interim period of Series II (April 1-
July 2), automatic recording was not attompted as the paper 
speed of the mine soismograph was too slow,- only 8 rmn/sec . 
instead of the 30 mm/sec. of the Heiland recorder, For this 
period the comparisons vrare made by oye-and-ear method and a 
single signal put on the seismogram by means of a telegraph 
key. The correction, as estimated by looking at the second 
hand of the chronometer while listening to the radio signal, 
was also kept as a desk memorandum. A few records were run 
initially on the re-constructed Heiland recorder at a paper 
speed of 60 mm/sec.; but this necessitated servicing the 
instrument twice daily, with consequent double loss of re
cording time, consumed twice as much paper, and did not yield 
records sufficiently more accurate to warrant the expense and 
trouble. 

In preparing this report, the chronometer corrections 
were obtained from the records or from desk memoranda. They 
were plotted on cross-section paper to a scale .§ 1 inch = 1 
second correction and 1 inch= 1 day. Through these plotted 
points, the graph for the chronometer rate was drawn and all 
outstanding deviations of plotted points were re-exarnined 
on the records. 

Table II shows the chronometer correction, as determined 
from the rate graph, for 12 o 1 clock noon, E.S.T., each day. 
VJhere the observed corrections were determined with a con
sistency which would ,~arrant the assumption that the errer 
in the tabulated corrections is less than half a second, the 
let ter A is appended. ~,.'lllere 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 will permit the oxercise of a certain amount 
of judgment whcn scaling the time of an evont and applying 
the correction; but the final result should never be quoted 
to a closer approximation than half a second4 
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The chronometer rat e seems to have changed from time t o 
time by small amounts. An underline, in t he correct i ons 
eolumn of Table II, indicates t he more marked cases of such 
change. /lhen the chronomet er stopped or was reset and the 
notes fail t o state at what time of day this was done, a 
question mark(?) appears in t his tabulation. To interpolate 
for a value within the int ervals affected, it will be neces
sary to consult the data of Table III in conjunction with 
those of Table II for an interval before and after the epoch 
concerned. 

Attention may be dravm to the fact that the re-setting 
of the chronometer should be done only at long intervals and 
that extreme care should be taken never to forget to wind it, 
as these actions seriously affect the value of the surface 
routine for some heurs or even a day or two. ~'Jhere any 
changes are made in the chronometer or where the rate is 
found by the operator to be changing, the local conditions 
likely to have caused this should be considered and full notes 
given on the back of the record concerned. 

ost of the erratic values of the observed corrections, 
as plotted on the graph determining the chronometer rate, 
were evidently due to isolated careless evaluations of the 
correction. But in some cases the chronometer seems to have 
lost a half second or more, probably due to careless handling 
when it was wound. Care should be taken to handle the chrono
meter carefully and to rotate the key only when winding. 

4. Distribution of Bursts: To permit even an approximation 
to a statistical study of the surface-recorded rock bursts 
for the period of this report, it would be necessary to have 
the sensitivity of the seismograph either the same throughout 
or to have the data permitting a comparison, These condi
tions do not obtain. The sensitivity was roughly the same 
throughout each of the three series: Dec. 19'39 to March 
31'40 with the original Heiland . equipment; April 1 to July 2 
with the mine seismograph on surface; July 3 to Dec. 31 with 
the modified Heiland equipment. Inter-comparison of the 
sensitivity for the three series cannot be made and it is 
not certain that the sensitivity vm.s the same throughout any 
given series. Indeed, in the case of Series I it is certain 
that the sensitivity was falling off after the middle of 
February. It is to be noted, however, that at no time (ex
cept when the gain vro.s inadvertently set at zero; which time 
is included in the lost time tabulation) was the instrument 
so lacking in sensitivity that a moderately-severe burst would 
not have registered. 

To overcome the difficulty described in the preceding 
paragraph, it is proposed to provide a simple and uniform 
mechanical test to be applied to the seismograph each day as 
a matter of routine; thus showing, in some degree at least, 
the comparative scnsitivity of the equipment from day to day. 

Another condition which must be met before the records 
may be used to show comparative burst activity from month to 
month is that of routine and regular correlation of under
ground data as to---i3"lasting and other activity with the sur
face records. Unless this is done promptly and regularly, 
questions of interpretation arise when the records are r ead 
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hich cannot thon be ans orcd. 
in Table III will sho v ho1 fow 
corrolation. 

A glancc through the co cnts 
ere the poriods of rogular 

For ,·,hat they may be orth, the reports of bursts for 
the period of this report may be tabulated on the follo ing 
basis. In line A are listod those bursts which wero suffi
ciontly severe to have a marked duration pcriod,- of two 
seconds or more. In lino Barc listed those, lose-sovere, 
v,hich were, howevcr, cortainly identifiod as bursts; and in 
lino C thosc which wero cnterod with an added question mark 
drawing attention to the lack of cortainty that they r oally 
rerc bursts. The various ontrics of a question mark(?) 
only in the ursts column of Table III arc not considorod in 
the tabulation. 

=========================~============================== 
Doc.Jan.Fob.Mar,Apr.May.Jun.Jul.Aug.Sep.Oct.Nov.Dec~ 

------------------------------------------~-------------
A 0 1 4 0 0 D 0 0 2 0 3 3. 1 
B 2 .5 2 16 18 .5 4 17 24 40 12 24 14 
C 4 57 27 28 2 0 0 17 17 18 29 19 21 

~----------------------------~--------------------------------------~-~--~-------~-~---------------------------
The abovo tabulation doos not mcan very much except for 

the following observations: 

(a) The line A shows 14 fairly large bursts each of which 
had a duration on the record of 2 seconds or more. This 
is a minimum list; for, had all records been registered 
on the original Heiland equipment or even on the final 
modified Heiland seismograph, the number of larger 
bursts showing duration would · surely have been larger. 
It is to be noted that nota single entry appears in 
line A for the months Ma~r~ to June inclusive when the 
mine seismograph with ink registration and low paper 
speed was alone in service. · 

(b) Vlhere the correlation was poorly done, the number of 
bursts falling into line C from line Ais greater than 
would otherwise have been the case. 

(c) The entries for Series III (July to Dec. inclusive) 
were all determined with the modified Heiland equip
ment at, presumably, the same sensi ti vi ty. 1.Yhile light 
spot conditions varied and the lest time was not uni
form in these months; still, the conditions were more 
nearly uniform and continuous. It may be noted that 
the number of records identifi0d as bursts varies from 
1.5 to 40 pcr month.. During this period the scanning 
of the records at Ottawa was done fairly uniformly, all 
being read in order without interruption. The nu.rober 
of entries in the threo lincs combined varies from 34 
to .58 por month. 

(d) It may be stated that, for the last half of 1940, the 
numbor of larger bursts rangod from O to 3 per month 
and that none of thoso was sufficiontly scvcro tore
gister at Ottawa. The large burst in lino A for Deccmbcr 
occurred on December 28 and at a time when the Benioff 
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at Ottawa was dismounted for adjustment. It was not, 
however, registered on the short period seismograph at 
Shawinigan Falls. Previous experience shows that a 
burst registered at Ottawa is also registered at Shawi
nigan on a slightly smaller scale. It may be inferred 
that if the burst could have registered at Ottawa the 
amplitude would have been so small as to have precluded 
the possibility of making a velocity determination. 

5. Suggestions for Improvement of Service: 

(a) The operator should read and avoid where possible 
the sources of lost time experienced in 1940, as given 
in the legend of Table I. 

(b) Sheets should be replaced on the drum with a minimum 
loss of time even though adjustments may be found ne
cessary on developing the aheet just removed. It is 
better to use an extra sheet than to leave the equip
ment non-recording even for a short time. 

(c) When a record covers only an hour or so between two 
regular sheets but does sa adequately, it should be 
included in the records sent as a proof of coverage. 

(d) Correlation of sheets with mine data should be done 
promptly and regularly and all offsets on the re~ord 
explained or marked as due to unknown sourees. 

(e) Records should be sent to Ottawa regularly once a 
week. Glancing over the received dates in column 2 
of Table III will reveal the reason mythe reports 
were not forthcoming regularly from Ottawa as proposed 
in Report No. l• 

(f) Sheets should be time annotated as soon as they are 
dry. Sorne sheets received were incorrectly annotated 
for several days in succession indicating that they 
had been written up in a group after some days. 

(g) The initials of the operator (or operators) respon
. sible for each sheet should be on that sheet. See the 

final column at extreme right of Table III. 

(h) All adjustments of the chronometer should be recorded 
in notes on the seismograms. These should be sufficient 
to enable the chronometer corrections to be determined 
for the entire record time. If time comparisons were 
plotted regularly by the operator on a large scale graph 
they would tend to be more accurate and any changes in 
rate would show up at a time when the operator might be 
able to assign the reason. 

(i) All care should be taken to make sure that notice 
is sent to Ottawa at least a month before the stock of 
seismograph paper will need replenishing and at least 
two weeks before new developer or fixer will be needed. 

(j) It should be borne in mind that any sheet being 
developed may contain important data which will require 
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copying too for use in a report. Thore is no roason, in 
gencral, for finger marks (F) or stain (S) entries in 
tho report. '/hen the fixer or devoloper is lo in quan
tity or worn out it should be replaced with fresh. 

NOTE: Sinco the data of Table III werc mimoographed, the 
record for August 11-12 has been received. It was not 
charged as lost timc in Table I. The shoet has been 
given the number 44A of Series III. It began operation 
at 11-34 a,m. on the 11th and ceased at 10-41 a.m. on 
the 12th. No time correction was made. One bump was 
registered at 9-18-20 p.m. on the 11th. It was not 
located in the mine. It is included in the tabulation 
of Section 4. Except for-"îhis, the record is quiescent. 

Dominion Observatory 
Ottawa, Canada, 

February 11, 1941 
• 

Ernest A. Hodgson. 
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TABLE I 

In this tabulation the nearest number of minutes which were required to change the seismogram 
cach day is entered first, in the appropriate intersection of column and line. Following, in the 
adjacent compartment for the same day and month, a~pears the number 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 percentage loss for each month are tabulated in the last two 
spaccs, respcctively, of the columns concerned. 

a Adjustments made at record changing time. 
b Light inadvertently turned out. 
c Sensitivity dial inadvertently set at zero. 
d Record destroyed in development. 
e Chronometer signals failed. 
f Batteries ran down. 
g Clutch on lateral drive left off. 
h Clock drum stopped. 
i Experimenting with equipment. 
j Power supply at mine changed to new system. 
k Ink supply failed (mine seismograph on surface). 
m No record received at Ottawa -- No explanation on file. 
n Pen balance out. Pen rode off paper for some time. 
p Record over-exposed te extent preventing burst record. 
q Severe elcctrical storm. Power off repcatedly. 
r Seismograph bcing demonstrated to visiter. 
s Overlap on adjacent sm.all sheets lost in crack. 
t Chronomcter ran down for lack of winding. 
u Record not changod intime -- over-run. 
v Light spot too weak to record. 

TOTAL LOST TIME 

33.509 min. 

i.e. 23do6h2~ 

PERCENTAGE LOST TIME 

6.14 percent 
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T A B L E II 
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Adjusted Chronometer Corrections 
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Adjusted Chronometer Corrections 

Dec. 19 +109,9 A Feb. 20 -11.5. 0 C Apr. 23 + 24.2 B 
" 20 106.0 A il 21 118.2 C li 24 Ê.b.1. B 
" 21 102,0 A 71 22 12~1.3 C " 25 19,4 B 
" 22 98,2 A ;1 23 124,.5 C 11 26 17,2 B 
" 23 94,3 A " 24 127.8 C fi 27 1.5 .1 B 
" 24 90.4 A Il 2.5 131.2 C ft 28 13,0 B 
" 2.5 86 ,.5 A fi 26 134,.5 C 11 29 10,8 B 
" 26 82 • .5 B 1: 27 137,8 C If 30 8.9 B 
Il 27 78.6 B H 28 141.1 C May 1 7,0 B 

28 74.8 A ., 29 144.5 C n 2 ? 
Il 29 70,8 A Mar. 1 147,8 C if 3 1.9 B 
" 30 66.9 A H 2 151.0 C i1 4 - 1.2 B 
Il 31 63.4 A VI 3 154. 4 C a 7 4,3 B 

Jan. 1 59, 7 A 
., 4 1.57. 6 C n 6 7,5 B ,, 

" 2 56.1 B H .5 161.1 C Il 7 10 .. 4 B 
ff 3 .52.3 B 6 164,3 C :, 8 13.4 B 
Il 4 48.6 B i1 7 167.7 C if 9 16 . .5 B 
" 5 44.9 B fi 8 171.2 C " 10 19 • .5 B 
" 6 41,1 B If 9 174.6 C :f 11 22.6 B 
Il 7 37 • .5 B " 10 178.1 C " 12 2.5.7 A 
" 8 33.8 B a 11 181.6 C " 13 28~7 A 
" 9 30,1 A n 12 ? u 14 31 • .5 A 
" 10 26 . .5 A ;1 13 + 171 . .5 B Il 1.5 34,4 A 
ff 11 23 ,5 A ii 14 167.6 B " 16 37,2 A 
Il 12 20.4 A ti 1.5 163.7 B ff 17 40.0 A 
If 13 17.3 A :1 16 159. 9 B if 18 43.1 A 
if 14 14.0 A H 11 1.5 .5. 8 B il 19 46.2 A 
Tt 1.5 10. 7 A u 18 151,.5 B li 20 49,3 h. 
" 16 7.2 1~ ;1 19 147,5 B Il 21 .52,4 A 
" 17 + 3 • .5 " ~t 20 143.3 B n 22 .5.5,.5 L. .a. 
t1 18 - 0.2 B il 21 139,2 B ff 23 -:;·8, 7 A 
" 19 4,3 B H 22 13.5.0 B " 24 62. 0 11. 

" 20 8.2 B a 23 130~.5 B n 2.5 + ïër."b A 
" 21 12·. 2 B n 24 .126 .. 1 B a 26 11. 6 1~ 
" 22 16.0 B :1 2.5 :121 • .5 B " 27 12. 6 1~ 
n 23 19.9 B il 26 :117. 0 B tt 28 IT:o 1~ 
" 24 23.,8 B H 27 112 • .5 B H 29 1.5, 4 A 
" 2.5 27.7 A il 28 109.2 B u 30 16. 8 A 
" 26 31 • .5 A Il 29 10.5,3 B if 31 18. 2 A 
tt 27 3.5,3 A Il 30 101.7 B Jun. 1 19, 6 A 
fi 28 38.9 A If 31 97,6 B n 2 21.0 A 
" 29 42.4 A Apr, 1 93, 7 B tl 3 22 • .5 C 
rt 30 45. 7 A j) 2 89. 9 B :, 4 24.0 C 
Il 31 49, 2 A 11 3 8.5.9 B a .5· 2.5,.5 C 

Feb. 1 .52 . .5 A il 4 82.0 B 71 6 26.8 C 
Il 2 .55.8 A " 5 78~2 B n 7 28.0 C 
" 3 .59,2 A 6 74~1 B il 8 29.3 C 
n 4 62 ,.5 A il 7 70.1 B il 9 30.6 C 
Il .5 65.8 B 11 8 66.6 C 11 10 32,0 C 
" 6 69.1 B Il 9 63.1 C i1 11 33,2 C 
tl 7 72,3 B 11 10 .59.6 C a 12 34.4 C 
Il 8 75.5 B " 11 56 .1 C a 13 3.5.7 C 
" 9 78,8 B Il 12 .52,6 C it 14 36 • .5 C 
" 10 82.0 B a 13 49,2 C i? 15- 37.5 C 
n 11 8.5,4 B :î 14 &!2.C n 16 38,4 C 
11 12 88.6 B :1 1.5 43:2 B " 17 39,3 C 
" 13 92.0 B it 16 41;1 B ri 18 40.2 C 
" 14 95 ,5 B 17 39.0 B a 19 4ltl C 
Il 15 98.7 B 

., 18 37,0 B u 20 42.1 C lt 

" 16 102.,0 B ;1 19 34.4 B fl 21 Llr3,l B 
fi 17 10.5~4 B ;1 20 32~0 B n 22 44.1 B 
" 18 108,7 B 71 21 29,4 B n 23 4.5. 0 B 
Il 19 111,7 B :1 22 27.0 B il 24 46 ,0 B 



Adjusted Chronometer èorrections 

Jun. 2.5 + 47 .0 B Aug. 28 + 77. 7 A Oct. 31 + 13. 6 A 
fi 26 4.7 . 9 B fi 29 ~· ov. 1 1.5. 7 A 

" 27 48,8 B " 30 A if 2 17, 7 A 
" 28 49.7 B li 31 3 • .5 A f7 3 19,4 A 
tt 29 .50.6 B Sep. 1 .5. 5 A " 4 21.0 A 
Il 30 .51 • .5 B :1 2 7 .7 A Il .5 22.4 A 

Jul. 1 .5 2. 5 B ff 3 9.6- A fi 6 23. 6 A 
fi 2 .5 3 .. 4 B " 4 11. 6 A Il 7 24.9 A 
" 3 .54,3 B 5 13,7 A :r 8 26.o A 
Il 4 .5.5,2 B :, 6 15. 7 A lt 9 27,l A 
" .5 2-.hl B tl 7 17. 7 A Il 10 28.2 A 
" 6 0 • .5 B fi 8 19,8 A fi 11 29.5 A 
" 7 2.2 B fi 9 21.7 B fi 12 30.6 A 
fi 8 3.6 B li 10 23". 8 B " 13 31.8 A 
" 9 _5.2 B ;7 11 26.0 B t: 14 33,0 A 
" 10 6.7 B i, 12 28.3 B If 1.5 34.2 A 
tl 11 8.3 B 17 13 30.4· B u 16 35 • .5 A 
fi 12 9,7 B :1 14 32,6 B n 17 37.0 A 
fi 13 10.9 B f1 15 34.7 B If 18 38 • .5 A 
" 14 12. 0 B Il 16 37.0 B il 19 40.0 A 
tf 1.5 13. 2 B 71 17 39,2 B fi 20 41 • .5 A 
" 16 14. 3 B n 18 41.3 B " . 21 43,0 A 
'' 17 1.5. 4 B Il 19 43 • .5 B n 22 44. 2 A 
" 18 16 .5 B :t 20 4.5, 7 B H 23 45,1 A 
" 19 18,0 B fi 21 48.0 B ri 24 46.0 A 
" 20 19,2 B rr 22 .50,4 B ff 2.5 47.0 A 
" 21 20.5 B :t 23 .52~7 B Il 26 47,9 A 
" 22 21,9 B tl 24 .5.5.l B fi 27 49,0 A 
" 23 23.2 B a 25· .57 . .5 B n 28 50,1 A 
" 24 24 • .5 B r, 26 6-o.o B fi 29 .51.7 A 
" 27 2.5, 7 B Tl 27 62.4 B a 30 .53,1 A 
" 26 27,0 B " 28 64. 7 B Dec. 1 .54 • .5 A 
tt 27 28,3 B tl 29 67.3 B n 2 .56. l · A 
tt 28 29,6 B " 30 69,6 B n 3 .5'1.6 A 
Il 29 31,1 A Oct, 1 72,0 B r, 4 .59, 2 A 
fi 30 32.6 A il 2 74 • .5 B f7 .5 60 • .5 A 
li 31 34.2 A n 3 . 77. 0 B Il 6 62.0 A 

Aug_ 1 3.5. 8 A " 4 . 79,.5 B H 7 62. 6- A 
n 2 37,.5 A tt .5 81.8 B a 8 63.6 A 
" 3 39.0- A n 6 84,3 B " 9 64,7 A 

4 40 ,6 A Il 7 86.5 B rr 10 6.5. 9 A 
rt .5 42.l A 17 8 88.7 B a 11 67,0 A 
" 6 43, 7 A tf 9 . 90, 7 B .. 12 68.1 A " 
" 7 44 • .5 A H 10 : 92 • 7 B if 13 69, 2 A 
" 8 47.3 A Il 11 . 94. 7 B fi 14 70.4 A 
" 9 49,.5 A :r 12 96. 7 B t: 1.5 71,.5 A 
" 10 .51.3 C if 13 99. 0 A " 16 72,7 A 
" 11 .53.0 C a 14 101.0 l'. rr 17 74.7 A 
" 12 .54. 8 C tt 15 ·103. 0 A " 18 76.6 A 
tf 13 .5 6. 5 C il 16 ·105. 0 A If 19 78.4 A 
" 14 .58.4 C ;, 17 107.0 1. i1 20 80.2 A 
" 1.5 60.2 C " 18 -108. 7:> 1 .. ri ·21 8 2. 0 1 .. 
" 16 62.0 C :, 19 110. 1 .J.". ;; 22 ~1. 
fi 

îé 63.7 C :: 20 111.6 " n 23 1. 4 1 .. ..... 
lt 65 • .5 C u 21 113.2 1 .. :t 24 2. 6 J .. 
" 19 67,2 B 7i 22 104,6 L. r, 2.5 ? 

" 20 68.2 it 23 +106.4 L. tl 26 26, 0 L. ..,, .. 
" 21 69 • .5 1 Il 24 - o. 8 J .. Il 27 26. 8 J. ..... 
" 22 70,.5 n 2.5· + 1. 2 1~ fi 28 27 • .5 A .... 
" 23 71.8 A u 26 3, 3 L. rr 29 28. 5 1~ 
fi 24 73.0 A fi 27 5 .4 1.. Il 30 29. 3 J. 
f1 2.5 74,1 L. Il 28 7 • .5 A Il 31 30, 1 J .. 

" 26 7.5,3 H 
!! 29 9 • .5 Jan • 1 31, 0 l'l-... 

" 27 7 6 • .5 :. fi 30 11,.5 L ri 2 31, 7 li. 
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KIRKLAND L ➔ SEiffi,LOGRAf, RECO D 
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, 
minutes and seconds, as: 2-33-41.5, In general, 
times quoted to minutes only are uncorrected . 
chronometer values but when given to seconds are 
corrected. 

(3) Value of the time signal is given by a number in the 
scale 

0 to 3 with the following signification; 
3 = excellent; 2 = fair; 1 = doubtful; 

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

correction indicate that the source of the cor
rection was a desk memorandum - not an automati
cally recorded signal. The number in this case 
indicates the degree of agreement of the particu
lar correction with the line through the plotted 
points which was adopted as the clock rate graph. 

( 4) Time correction + /- means clock slow / 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 heur is not 
underlined. If it was obtained on the second dày 
of the record it is underlined, Thus: +110~:ll 
means that the clock was found to be 110 sec. 
slow at 1 p.m. on the second day of the record. 

(6) In the remarks column the following letters indicate 
comments most likely to be used repeatedly: 

B = Blasting at Lake Shore. 

BT/BW = Blasting at Tech Hughes /-Wright Hargreaves. 

C = Charging equipment resonance interterence. 

F ~ Finger marks on record. 

S = Stain _from developer on record. 

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

G = Some interference from gymnasium (badminton 
or dancing) . 

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

a, h, o, ete. = Index letters to footnotes on same 
report sheet. 

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

B/R/H, etc. at the end of the remarks line indicate 
- - the operator whose inititals appear on the 

record as Butterfield / Robson / Hodgson, etc. 



KIRKLAND LAKE SEISMOGRAlv RECORD 

December, l939 

t ! 

No-:Rec v dt 
On Of~ Tirne ·correction! ; 

Time j DateValue .Amount pursts,Q,uakes 
. ~ Time 1 Date ! 

1 30: 12~1-3.5 a.m.;19: 12 4-16 p.m.il9-: 12 

2 n 1 .5-00 p.m.!19: 12 9-4.5 p .. m.19:-12: 

3 11 / 9-.52 p.m.~19:12 9-42 a.m)20-:12: 
4 ri 9-46 a.m.;20: 12 3-31 p .m.:20: 12; 

.5 " 4-21 p .m.l20: 12 9-02 p .m.!20: 12 

6 71 9-4.5 p.m.:20:12
1 

9-44 a.m.:21:12 

7 " 9-.5 2 a.m.;21 :-12p..1-1.5 a .m.'. 22: li 

8 : rt - :22:121 - :23:12'. 

3 .+110. 

0 

3 ., +108. 

+106. 

: 12; 

: 22[ 

!lJ 

0 

3 
0 

+104.5 : 22l 

~ 

0 " µ_1-11 a.m 23:12! 1-03 p.n . :24:12: 2 ,+ 90. q.} 
10 " ) 1-09 p.m. 24:.12f 1-14 p.m.!25: 12: 0 · · 

11 ., 1 ? ;2.5:12! ? ,26:12; 0 • 

12 ; :·, 12-01 p.m)26:12f-2-35 p.m.:27:12'. 2 1+ 81.5 :14\ 

13 ?5;~ 12-49 p.m.!27:i2p.2-40 p.m.:28:12: 1 :+ 78. :13; 

14 l n l 2 -4 6 p • m.,: 2 8 : l 2;J.. 2 - 2 2 p • m.: 2 9 : l 2i 1 ,+ 7 4 • 5 : 13; 

1.5 ' 11 !12-26 p . m.:29:12;11-38 a.m.J0:12, 1 + 70 .. .5 :l} 

16 ; z, ;11-4.5 a. ru •. 30 ~1212-23 p.m.Jl: 12: 1 :+ 67. =-13 

17 '. " l12-29 p.m.Jl: 1212-40 p.m. 1:1 ! 1 .+ 63. :13 

1 

- -

... 

- -
- -

~ 

3? 

1 

l? ... 

, B, a. 
G,R+. 

B,F. 

Remarks 

Corr. = 106.5:2 
: B,F,S,C. 

F. Light o~f 5-12 to 5-25 -- no record. 

(F) , Is ,R-. Sensitivity set at 0 by mistake. 
: Iv, B. \ 

i Sheet destroyed. Spoiled in developing. 
'. B, b. 

S. Could not get NAA signals at noon. 

· Iw. Chronometer connection brolçen. No time mar 

Iv. CID signal by key. No trace Turk ey quak e. 
: B. 

; G? , C , ( Iv) • 

'. G, B, ( F) , ( C) , Is. 

: R , ( C). Good line intensi ty. c. 

: C. 

a vfell~-marked b~rst, telt gene~ally ~n Kirkland Lal~e, redorded ~t 12-.53-14 a,m., ~. 19. 

b i Two ;sharp off~ets io-16 to 10-18 p.m. ,! Dec .. 23. i 

c : SmaLl burst. ~eportied by mins cap tain a;nd registered at 9-41i-.51_ J).Illu Dec. ;o. 

H 

H 

H 

li 
H 

li 
-'~ 

? 

E. 
n 

• ? -
B 

~ 

~ 
'? -
? 

R 



KIRKLAND LAKE SEISMOGRA:t, RECORD 
January, 1940 

f ~ 

No.=Rec'd 
On 

Time 
Off :Time Correction· 1 

: 

T1me : Dat~Value Amount Burst~Quakes, Remarks Date: : i 

18 .5:1 112-44 p.m. 1:1 11 a.m.ca.; 2:1 

19 13:1 i 1-12 pjm. 2:1 1-02 p.m~ 3:1 
2 0 " , 1-0 7 p . m. 3 : 1 1-16 p . m.: 4: 1 

: : 

21 : " ' 1-2 2 p . m., 4 : 1 1-0 .5 p . m •: .5 : 1 ! 

2 2 '. " ! 1-11 p . m. 1 .5 : 1 i 11-25 a. m.: 6 : 1 1 

23 ! " !J.1-31 a.m.1 6:1 I 1-0-2 p.m.! 7:l l 
24 ; " 1-07 p.m.; 7:l ; 1-03 p.m.J 8:L 
25 ; " ; 1-09 p~m. '. 8:1 i l-03 p.mJ 9:1! 
26 i " j 1-16 p.m.'. 9:1 1-01 p.m~l0:11 

27 ; 23: 1 1 1-06 p .m/10: 1 , 1-02 p .m.111: L 

28 : " . 1-06 p.m.!ll:1 l 1-0.5 p.m 12:1 

29 : " 1-11 p.m.a2:l ;12-39 p.m 13:1 

30 : 11 !12-47 p.m)13:1 !12-32 p.m 14:1 

31 1 " 112-37 p . m.;14: 1 l 1-02 p .m 15: 1 

32 ! a · 1-08 p.m./l.5:l l l-04 p.m 16:1 

33 1 " 1-09 p.m.!16:1 l 1-09 p.m 17:1 

34 ·; n 1-13 p .m,!17:1 l 1-04 p.m 18:1 

3 !+ 5 9 ~ .5 ! 131 
2 [+ 

3 ~ 
.51.5 :,U 
48. :13J 

0 : 
1 i+ 44 • .5 
3 ~+ 37. 

3 ;+ 33. 

3 :+ 30. 
2 1+ 26 .. 5 
3 + 23.5 

: 14: 

:u 
:U) 
:,U 
:.ll 
:Uj 

1 ;+ 20. : 141 . . 

3 l+ 17. :lJ 

2 + 10 • .5 =U 
3 t 7. :.uj-
3 :+ 3 · 5 : !l} 
3 i O :1,.2[ 

l? ! -

l? 

2? 

2? 
l+? : 

l? 
2? 

4? 

2+ 

- -
l'? 

l? 

l? 

l? 

1+2?; 

a : Sma~l, but well-marked, burs~ at 1 .5-09~.5 3 • .5 a.m. ,l Jan. 17. 
~ : ; ! : 

! Batteries ran down. Record fades after 11 a.m. 

S,(Iw),B,BT. Light out 3-02 to 3-.5.5 p.m., Jan. 2. 
(Iw),B,BT. 

Clutch not completely engaged. 

1 B, ( G) , Iw 
No record. 

B,C, (G) ,a. 
Is,C,B,G. 

{Is),B,BT. 

! B, G,BT. 

Very good light-spot intensity. Copied. 

Good sharp blasting record. 

Very nice rate on clock drive. 

; B. Effeeti ve light-spot intensi ty. 

No record. Clutch out. Breaking in new man. 

G,B,C. CHU time signal. 

B,G,Is(corrected after 1-47 p.m.),b. 

Iw,(C). Second of two time comparisons uaed. 

S,Is,B, ( G). Well-marked blasting. Shaft No . 4. 

C,B,G. Bubble blank due to developing {small). 

(F),B,c. Change to 12-volt charger. 

b , Danqe and card party in the gymnasium dn evening pf Jan. 13~ 

c ; Fai~ly well-marked fburst at !10-17-4 3 J. .m. , Jan .. 117. V/as "not located in the mine". 

R 

B -
B 

B 

B 

? 

? -
B 

B 

? -
B 

B -
A+R -·-

:13 
B 

B -
B ...... 



KIRKLAND LAKE SEISMOGRAM 
J"anuary, 1940 

RECORD 

No. : Rec v cl; On Off Tîme CorrectionL ! 
Time jDate Value: Am.ount -~ursts~uakes Remarks Time 1 Datej 

35 ; 23:1 1 1-01 p.m~1s:1 I 1-06 
36 ; 1:2 J 1-12 p.m ;, 19~1 11-18 

37 . " '.11-23 a.m~20:l 1-04 
38 l " : 1-11 p.m.;21: 1 1-03 
39 " ! 1-09 p .m~ 2 2: 1 1-0.5 
40 " 1 1-08 p.m~23:l 1-03 

p.m./19: 1j 
a.m. j20: i; 
p .m,i21: l i 

p.m.i22:1 I 
~ ~ 

P .m.f23: 1 ! 

p.m ./24:11 

41 rr l 1-0 9 p . m.! 2 4 : 1 4-0 3 a. m .12 .5 ! 11 

42 n 1 1-10 p.m .j 2.5:l 1-03 p.m./26:1! 

43 " r 1-11 p .. m, 26:l 11-33 a ~m./ 27:11 
44 10: 2 ;11-38 a.m.;27: 1 12-49 p .m./28: 1 / 

45 a ;12-.51 p.m.;28:l 1-14 p.ro ;29:1! 

46 1 

47 
48 

" 
ft 

" 

1-2 4 p • m.; 2 9 : 1 - 3 0 -; l; 
1-43 p.mJ30:l 1-04 p.m 31:~ 

1-07 p.m J31:1 1-0.5 p.m l:i 

0 

2 

3 
3 
l 

0 

0 

3 
2 

l 

1 

0 

3 

3 

i 1+2? 

9.0 
-12.0 

: 11! 1? 

-16 • .5 
-20.0 

:1,i 3? 
:,U l? 

:12j 1 
: 2? 

-31 .. .5 :.!lj 
-3.5 •. 0 :~ 

... 3 .5 • .5 : 12; 

-38 • .5 : 131 

-49 • .5 :!.z 
-_52 • .5 :13; 

.5? 
l? 

7? 
6? 
2? 

3? 
h? : 
.,1 • . 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

- ~ 

0 

0 

G,{C),B,(G),a. Time signal useless. 
(B},S,!s,b. CHU by key. 

(B),Is. Dance in gymnasium disturbs very little. 
Is,G,b. 

? -
B 
B 

B 
B, Iv, b, c. B 

B,(G),b. ~ 

B,(C). Clockwork of recorder stopped at 4-03 a.m. B 
B,d. Power supply very irregularA B 
B,Iv. B 
B,Is,e. CHtJ key. Blasting well recorded. ~ 

(G). Intensity of line fading throughout the day. Mc 

Line faded out after about two hours. No record. Mc 
B. Sorne interruptions due to electrician working. ~c 

Is,B,G. Two hours at end Iw. Electricien working . M.2_ 

a Roc l~ burst la~ting /about 30 Jec. ~egan 110-12-31 ~.m. J"Jn. 19.l Occurred in Teck Hughes abandoned workings. 
b Light i ntensi~y ch~nges abruptly jn vaiue a numbe~ of places.! Due to cutting off of motor generator set. 
c Roc k burst wi th first shot oi blaist at / 3-11-.51 p.m. Jf:in. 22 . / 
d Tim~ comparisbn us:Î.ng CHU anq. key at 14h Jan. 25 .; Corr;ection -28~0. 
e Int~nsi ty cor~ected to a goo4 norinal 1tne at 3-2;4 a.m) J"an. !28. 



KIRKLAND LAKE S E I S ~.1 0 G R A M RECORD 
February, 1940 

No)Rec v ai On 
Time l Date! 

: _ : 

Off lTime Correctioi ; 
Time j Date!Value! Amount BurstsQuakes 

: ~ ~ 

Remarks 

4 9 : 10 : 2 j 1-0 7 p .m 1-2 1 . 1-0 .5 p. m 2 - 2 2 - .5 6 • : 13! 2? 0 I s , B, C , G • 

.50 " ! 1-07 p.m 2-2 !11-11 a.m 3-2 0 - 3? 0 Is,B,C,G, (S) • Strong blastine record. 

.51 ! u ~1-13 a.m 3-2 1 1-04 p.m 4-2 2 -6L,.5 :1_.2_1 3? 0 B,C,G,a • 

.52 ; n 1-18 p.m 4-2 ! 1-0.5 p.m • .5-2 2 -6.5 • .5 :13: ? 0 G, b • 

.5 3 ; a 1-0 7 p • m .5 - 2 l 1-04 p . m. 6-2 1 , -6 9. : 1.I .5? 0- C , BT , c • 

.54 ·19:2 
1 
1-09 p.m 6-2 ! 1-04 p.m. 7-2 ! 1 i -72 • .5 :l~: 2? 0 (G) ,Is,C. Record torn and repaired. 

5.5 i n ! 1-12 p.m 7-2 l 1-07 p.m .. : 8-2 ; 3 -76. :l,; 2? 0 ; s·, (F) ,B, (C). Very dirty sheet • 

.5 6 i :
7 i 1-0 9 p • m 8 - 2 \ 1-0 4 p • m.! 9 - 2 ; 3 - 7 9 • : lll l + 2? 0 ! ( F } , ( S } , ( G) , B , d • 

? 

? 

B 

B 

Ne 

I:lc 

.57 : :: ! 1-06 p.m 9-2 ~1-08 a.m. il0-2 : 1 -82 • :11: l? 

:1i 2? 
!ll~ l'? 

0 

0 

0 

(S) ,C,B. Marked regular generator interference. CHU.~c 

.58 ; a i1-09 a~m 10-2 t 1-07 p .m.;11-2 : 2 -8.5 • .5 

.5 9 ~ a i 1-10 p.m 11-2 l i-06 p .m.:12-2 '. 1 -89. 

60 1 n ] 1-09 p .m 12-2 l 1-04 p .m.~13-2 ; 1 

61 : " 11-10 p.m 13-2 i 1-07 p .m.14-2 : 2 

62 : 11 l 1-09 p,m 14-2 ! 1-04 p.m.l.5-2 l 1 

l -92. =llj ? 

:1l_l l? -9.5-.5 -
-99.-.5 :,ll! l+l? l 

: : 

0 

0 

, (G) ,S,(F) ,B,C. Heavy blast recorded. ~'le 
: B, (G). Interference continues but is less. c:mr. llc 

Iw,B. Line fadine markedly. CHtJ. ~ 

1 
( s } , Iw t-c • I.1c 

o i Iw,B,e,. .1.C 

a A ve±-:r nice r~cording line but cha;rger 1nterferenpe of lregu.lat- pattern clearly shows. 

b Light strain bursts; noted in 3414 :drift: between 8 ; and 9, a.m. 1 not recorded. 

c '. Light strain ~urst in 3413 drift ~t 8 ~.m. not r~cord~d Bl~sting in No. 4 shaft 4-4.5 p.m. and 8 a.m. not recorded. 
d : Bump ( in 2.504W lsto})e'. at 12-17-0.5 a.in. Fe;b. 9. Othe} "cr~cks 0 ~n 3414'!/l drift from 8 to 10.30 a.m. did not record. 
e : Burst, 9-0.5-4Q p.m. i, Feb. 14,! 3309.E sto~e, 3209 di.9ift. !Recorded 30 sec .. Light burst, 4301Vl-.5 stope, 2-0.5 p.m. 

• • • • • : ? ----------------- .. --



KIRKLAND LAKE SEISMOGRAM RECORD 
February, 1940 

No1Rec'~ 
On 

Time Dat~ 
. Of~ lTime Correction : ; 

Tllile ; Date:Valu~ Amount Bursts;Quakes; Remarks 
. . 

63 !28:2 1-07 p.m~l5:2 1-04 p.m.116:2 3 
2 

\-103• =il l? 0 ! B,S,G,C. 

64 · " , 1-07 p .m.ilb: 2 10-42 a .. m.ll 7: 2 1 

65 j u ~0-44 a.m.jl 7: 2 . 1-03 p .m.!18: 2 \ 

6 6 ; n ~ 1-0 8 p • m ·118 : 2 ; 1-0 7 p .. m •. 19 : 2 ( 

67 l n 1 1-09 p.m.ll9:2 ; 1-0.5 p.m.120:2 : 
6 8 , n ; 1-12 p • m .12 0 : 2 : 1-0 6 p . m.; 21 :. 2 ; 

6 9 \ rr ' 1-10 p • m .121 : 2 : 1-0 6 p • m.; 2 2 : 2 '. 

70 '. " , 1-10 p .m.!22: 2 i 1-0.5 p .m.j23: 2 ; 
71 n ; 1-08 p .m.[23: 2 [10-4 3 a.m . .'24: 2 ; 

7 2 . " ;1O-46 a. r.i • 12 4 : 2 !12 - 51 p • m.; 2 5 : 2 : 

7 3 '. 8 : 3 
1

12 - .5 9 p • m.! 2 .5 : 2 : 1-O 6 p • m .: 2 6-: 2 : 
. . . . 

7 4 ' n : 1 10 p m l2 6 • 2 : 1 0 r_ p m = 2 7 · 2 : : - • • ~ • ; - 0 • . : • . 

7 5 i II i 1-11 p. m. \2 7 : 2 : 1-3 5 p. m 2 8 : 2 i 
7 6 . " : 1-41 p • m. ,2 8 : 2 : 1-0 6 p • m 2 9 : 2 

77 ; " : 1-12 p.m.)29:2 ; 1-07 p.m l:3 : 

2 

2 

0 

2 

1 

3 
0 

0 

1 

1 

;-10.5 • .5 :10; 
; -.-; 

'-108.5 :12 
~-111 • .5 :ll 

-
:-117 . .5 :u; 
1-120.5 -=ll 
1-125. 

1-134 • .5 
i-138 . .5 

:l} 
- : 

:,ll 
:u 

1 :-141.5 

1 -144. 

1 -147. 

:14 
=U 
:-,Ll; 

l ; ~ 

? 0 

? 0 

? 0 
? 0 

1+ 0 

? 0 

0 0 

1 0 

l t 0 
? 0 
? 0 

0 0 

1 0 

l? 0 

B,C,a. 

B,C,a.b. 

C,(S), (F), a. 

Iw,C,(S),a,c. Cracking 4202E.Light burst 4201W5. 
Iw,C,a,d. 

Iw,C,a. 

Iw,C,(S),c. Bump reportcd but not recorded. 

Iw,C,F,S,a,e. 

Iw,C,b,f. 
I'W,O, (F) ,a. Developer reported as weak. 

Iw,S,F,C,a. 

Iw, ( F) , C, a_. Record fading ( not fixed). 

Iw,C,a. Small strain burst 3025 stope. 
Iw, ( S ) , ( F ) , a • 

a = Regi;stration o~ blasting becdming :markedly weakeri. g ; Not pecorded. 
b Danc;e and c.ardj par~y in gyrnn~sium.; Ea:tjdly shm'Ts ;any tr.aces. = 

c Badminton, bla~ting, and known bursts show no rec;ord. ~nstaliation seems to have lost its sensitivity. 
d Heavy rockburs~ between 4075E and l4325E at 3-15-35-5 pJm. Feb. 20, lasting about 30 seconds. 
e Burs~ in 4301El at 2-47-24 a.nL Feb. 24,! lasting a;bout 4 secorids. 
f Piliar blast a~ Tedk Hughes at 6-30 a.m. Feb. 25,1 Registere4 about 10 sec. 

: : . 

M2. 
~ 

N 

? 

g. J3 
1 
!.... 
,v 
B 

B 

B 

B 

'l 

q 

w 
B 



NoJRec'd 
On 

Time l Date 

KIRKLAND LAKE SEISt:OGRAM 

March, 1940 

. Of~ !Time porrection! i ~ 
Time l DatejValuei .Amount :f:3urst~Q,uakes: 

RECORD 

Remarks 

78 ;18:t 2
' 1-10 p.m 1:3 9-39 a.m.r 2:3 1 l-1,1. :10 1 2 

1-0 3 p . m .J 3: 3 o l - - ! 1? 

0 Iw,C,a. Two small bursts felt on surface not located. ~ 
7 9 · " 1 9-4 3 a • m 2 : 3 0 ! Iw, C, ( S) , a. Line too weak to read tirne signal. Vf 

80 n ; 1-09p.m 3:3 
81 ,19:3 ! 1-10 p.m 4:3 

1-0.5 P .m.! 4~ 3- 1 1-1.57. :ni o 0 Iw, to 10-.50 a.m. Mar. 4 then Is. Sheet fogged . (S). 

8 2 l " ; 1-10 p. ID .5: 3 
8 3 '. n 1-10 p .m 6: 3 
84 ; " 1 1-09p.m 7:3 
8.5 [ " : 1-10 p.m 8:3 
86 rr 1 1-00 p.m 9:3 
8 7 1 rr : 1-4 3 p . m 10 : 3 
88 i u :12-24 p.m 11:3 

1-06 p.m) .5:3 1 /-161 . .5 :D_! 2? 

1-0 .5 p . m .1 6 : 3 2 l-164 . : 12./ o 
1-06 p.m.l 7:3 , 3 -168. :.u.i o 
1-08 p.m.j 8:3 l 3 -171. :1J) l? 

? ! 9:3 l o - 1 o 
1-08 p .m.!10 :.3 i l -178. :]l_; 1-+2? 

7-08 p.m ./10:3 j O - · O 

.5-01 p.m.111: 3 : 0 - 0 

0 

0 

0 

0 

0 

0 

0 

( S ) , B , BT , b • 

: B, b. Nice line, but very low sensi ti vi ty. 
Iw, ( C ) , ( B) . 

: (Is), {C). Spot adjusted 9-J7 a.m. on 8th to Is. 
; Line faded out after about 4 heurs. 

B. Line restored to optimum. d. 
Iw. Clock stopped at 7-08 p.m. on 10th. 
(C). Time signal no good4 Reception poor. 

c. 

89 i i1 : .5-08 p.m 11: 3 
' ' 

? !12:3 l O - l? 
0 

0 (Is). Clock stopped twice. 1.'1ound only on one side. 
90 ; " 9-16 p.m 12:3 

91 ; u i 6-30 a.m 13:3 
92 ! " 4-28 p.m 13: 3 

6-26 a.m.;13: 3 l O - 0 
4-2 4 p .. m .!13 : 3 i 3 1 71 . : 41 2 

5-01 p.m.14:3 J 1 +161.. : l 3? 

0 

0 

1 I s , B , BT , e . 
Is,C,B,f. 

Timing circuit put on dry cell. 
RESET CHRON0100ER. 

0 
1 

Is,C,B,G. 

a Line very fairlt and; heavy in~erfet,ence ;by gene~atbr. Blasting hardly discernible. Sheets fading. 
b Good black lirie restored; Interfe;ence ;gone; Fixing adequate lagain; but amplitude of blasting record small. 
c Hodgson and Gibbs arrived in ,Kirkland take for pieliminary experiments in the mine. 

N 

V! 

~ 

H 

H+G 

H 

H+ _G 

H 

H+G 

G 

G 

a '. Small bump 4402E(?) i at .5-15-47 a.cl. Match 10. Shook loose iri drift. Location of burst not certain. 
e Rewired timing circkit. Diagram. on ba~k sheet 90~. Removed friction from coil of seismometer. Blasting records now. 
f Strain bursts )in 3414Vtl between 1 and 2 !p.m. March 13.. ;Bath v~ell recorded. 



KIRKLAND LAKE SEISMOGRAM RECORD 
March, 1940 

l Y l On 1 Off iTime Correction'. l i 

No.Rec ~ Time \ Date\ Time i Date[Value Am.ount µ3ttrS t sR,uakesi Remarks 
• • # : :_ • ; • 

93 '11:4 i .5-10 p.m.114:3 .5-41 p.m.J1.5:3 1 ~163. ~18l 2? 0 Is,B,BT. Blasting very well recorded. G 
94 ; r, : 5-46 p.m.!1.5:3 5-09 p.m.j16:3 2 /+1.59. :l?i 7? 0 Is,B,BT. Blasting very well recorded. H+G 

. : : : : ~ - -
9.5 j " 1 .5-11 p.m .. !16:3 .5-09 p.m.117:3 3 !+1.5.5 • .5 :17; l? 0 Iv,B,BT. H+G 

96 : " : .5-12 p.m./17:3 .5-12 p.m .. \18:3 3 !+1.50 • .5 :J:1 0 0 Is,B. Bump in 432.5 X-eut not registered. --; 
97 ' u = .5-16 p.m.!18:3 .5-32 p.m.'.19:3 0 ; - 1 0 0 Is,B,BT,G. Light burst in 302y-, .. 8 stope not recorded. G 

98 " 6-24 p.m.l19:3 : .5-04 p.m.i20:3 0 , - 1 0 B,BT,a. Burst not reported. Good record.. G 
99 = 

11 : 5-06 p.m)20:3 l .5-12 p.m.l21:3 3 !+142. ~18 ' 1 0 Is,C,b. Overdeveloped purposely. Badly stained. G 
100 :18:4 ' 5-14 p.m.J21:3 i ,5-01 p.m,;22:3 3 i+134.5 :lll l? 0 B,BT. G 
101 ; " '. .5-04 p.m .. l22:3 / .5-02 p .. m.!23:3 , 3. 1+129 • .5 :17 l 2'? 0 B,BT. Small burst recorded, 2701"-1 drift'? G 

102 '. " ; .5-0.5 p.m.!23: 3 l 5-20 p.m.!24: 3 l 2 1+12.5. =KD 2? 0 B,BT,Iv. Blasting well recorded. G 

103 ; 0 
; .5-22 p.m.~24:3 l 5-04 p.m.i2.5:3 l 3 :+120 • .5 :il: 3 _ 0 : c. Generator brushes changed.Easter Sunday. Q 

104 = " , .5-08 p.m.12.5:3 ! .5-01p.m.l26:3 1 3 :+116. :17 ! 1 i O Iw, (C), (G). Small snap (in 2718 X-eut?) recorded. G 

10.5 I n ; .5-0.5 p.ro) 26:3 t .5-08 p.m)27:3 ! 3 ,+112.. :17 - 0 0 Iv,BT,B. Clock rate sensibly diminishes. G 
! : : : ~ ------- ; --

106 l 11 
i .5-11 p .. m.i27:3 l .5-06 p.mJ28:3 ; 3 :+108_ .. .5 :17 ; 3 0 C,S,B,BT,(G} ,d. Development purposely forced. G 

107 1 " '. .5-09 p.m~28:3 110-11 a.m.l29:2 l 2 1+106. :10 ; l? : 0 ; B,BT. Clockwork drive stopped 10-11 a. m. on 29 th. G 

108 ; " 1 2-10 p,.mJ29:3 ! 4-01 p.m.l30:.3 l 3 !+100 • .5 :16 : 1-,.21 1 0 i Iv. Sharp burst 2 ... 12 p.m. on 30th not located. G 

109 '. n : 4-03 p .. m~30:3 i l-02 p .. m.!31:3 i 3 ;+ 97. :.U, ; 1 : 0 j Iv,C,F,B,BT. Sharp burst 9-4.5 p.m. 31st not located. G 

a 1 Line; :proper itjtensity but sh91Fm the ir~egularity 9f the pendulum drive. Lens removed from light path. 
b l Clock rate se~ms td have becdm.e decidedly more rapid. 
c i Burs~ in 290Hî-6 td 10 at 7-36-.5.5 ;; another (location no~ knowr).) at 7-.59-20; a third probably in 302.5v1-8 at 111'"44. 

· ! ; \ '. : i : · All p. m. on 24th. 
d . Heavk crack iri 2702lE-l at 8-4;7 p .ni. on 126th registered.: Anotl:).er in 4301W-4 at 12-15 a.m. on 27th failed to register .. 



KIRKLAND LAKE SEISMOGRAM 
April, 1940 

R E C O R D 

No.mec v dt . on, Off l Time Correction__ 1 i 
S2 ; J Time :Date Time !DateValu~ Amount ~Hurst~Q,uakes; Remarks 

: : - :_ ~ - 1 : 
. . . . . 

19 119:4 1-46 p.mJ31: 3 1-01 p.m.! 1:4 .... ! - ' 2? 
1 

0 

2 0 ! " 1-0 9 p ~m. l 1 : 4 3-0 4 p . m .j 2 : 4 

21 1 " i 3-0 6 p • m.; 2 : 4 1-11 p • m.: 3 : 4 1 

22' j " 1 1-1.5 p.m.! 3:4 1-14 p.m .l 4:4 '. 

23 ! " 1-18 p.m.i 4:4 l 1-01 p.m; .5:4 ; 

2 4 : a 1-0 6 p . m "i ,5 : 4 ; 3 - 4 .5 p • m ·! 6 : 4 i 

2.5 r, ! 3-48 p.mJ 6:4 l 4-01 p.m.; ?:{ 
26 rr 1 4-04 p.m.: ?:4 !10-01 a.m.! 8:4: 

27 n io-08 a .mJ 8: 4 !10-01 a .m.; 9: 4l 
28 " ~0-06 a. m.! 9: 4 i10.:01 a.mJ10: 41 

" ll 0-0 .5 a. m -110 : 4 ,10 : 01 a . m J 11: 4 

" jio-05 a.m.11:4 1 1-02 p.m.l12:4; 

- -
( 2 ) j+ 7 7 . 5 : lz 
(2) i+ 73.5 :15 ' 

' -
( 2) j+ 6 9, .5 : 16! 

{2) /+ 67. : 10, 

( o) l+ 62. : 10: - ~ 
( 2) i+ 60. : 10: 

---i 
(2) !+ 56. : lff -(2) ;+ 53. :u 

0 0 

? 0 

1 0 

0 0 

1 0 

0 0 

0 0 

4 0 

l+? 0 

? 0 

? 0 

a,b,BT. Amplification apparently low. 

B,BT. Sheets well annotated with correlations 

B,BT. 
: B, BT, G. Light burst in 3802E7-2 stope. 

B,BT,G,b. 

B,BT. Heavy crack in 3025W-8 at 12-43 a.m. on 6th. 
; B,BT 1 G. 

j Very quiet Sunday record. 

; B, BT, G, c. Sheets 1V'ell correlated. 

/ B,BT,G. Burst in 3025 at midnight. 
; B,BT,G, 

B,BT. 

Good record. 

G 

G 

? 

? 

? 

N 

? -
? 

.J+B 

B 

? 

? 

29 ; 
30 \ 

31 : 
32 : 

77 
/ 1-05 p.m.il2: 4 i 3-01 p .• m.113: 4i 

71 
' 3 -0 4 p • m .. ;13 : 4 2-01 p • m ·l 14 : 4; (0) + 47. : 14· 

=. 13! 

0 

? 

0 

0 

: Record much disturbed by laboratory construction. W+~ 

; Amplifier oscillating. Second half of record useless.? 

33 ! n t 2-05 p.m .. \14:4 1-01 p.m.:15:4; (2) + 43. ? 0 1 Amplifier oscillating on low gain during whole day. 

a '. Nos. / 1-16 of Series! 2 (]üne -Seisrtiograpl1) were regîstered in tpe mine. No. 19 is the first of this ser i es recorded 
' ' · · by this instrument alone in vault. 

b i Time, correctioµs w~en given ior Series :2 are obta~ned rrom desk mem~anda~ Rate diminishes after about April 7. 

c : Thr~e snaps in! 3075J-1~vel 8 -do 9~30 p.~. ~Apr. 9- '. B_ump 'felt and r~_~i~te!~d but net located 10-13 p~PJ.• A~r. 9. 

? 



. . 

No.-Recî d[ 

34 ;19:4 

35 " 
36 l 9:5 
37 - " 
38 ; tf 

39 - " 
40 '. " 
41 , " 
42 . " 
43 ; " 
44 , " : 

4.5 : " 
4.51\ " 
46 : fi 

47 1 " 
48 : " 
49 ; " 

KIRKLAND LAKE SEISMOGRAM 
April, 1940 

RECORD 

On Off 'Time Correction· -
Time iDateValuer- Amount ~ursts.,Q,uakes\ Time : Date: 

1-04 p.m~l5:4 1 1-01 p.m~i6:4 ; (2) + 41. :,ll 
1-04 p~m .. 16:4 1~01 p,m.!17:4 : (2) : 39. :U: 
1-06 p.m.'. 17:4 : 1-02 p.,m. ;18:4 ' (2) ~ ,, . :1..2J 
1-04 p.m.:18: 4 i 2-01 p .. m.\9: 4 1 ( 2) ~ 34. : 14; 
2-04 p.m.:19:4 2-01 p.m.!20~4 j (2) 4- 31. :14: 

2-04 p.m.;20:4 ~ 3-01 p.m. i21:4 ! (2) :+ 29. :l2_: 
3-04 p.m.121:4 ; 2-12 p.m.!22:4 i (3) ( 26.5 :14\ 

2-15 p.m.;22:4 j 1-04 p.m.:23:4 ; (3) + 24.. :12,i 
1-06 p.m.123:4 i 1-47 p.m.i24:4 ; (3) '+ 21 .. 5 :14\ 

1-51 p .m.;24:4 ; 2-0.5 p,m.;2.5: 4 i ( 3) l+ 19 ... .5 ::Ïi 
2-08 p.m).2_5:4 · 5-11 p.m.;26:4 ; (3} ;+ 17. :1,§J 
6- p.m)26:4 8-54 p.m.:26:4 i - -
8-.54 p.m.;26:4 : 2-01 p.m.!27:4 / (3) + 14._5 =1.f 
2-02 p .m.

1
27: 4 1 4-04 p,m.;28: 4 : - -

4-0 6 p . m. 2 8 : 4 l 5 -01 p • m.: 2 9 : 4 1 (3) + 10 • .5 :1r 
5-03 p.m.29:4 4-0.5 p .. m.JO: 4 ( 3) 4- 9. : 16: 

? 0 

1 0 

0 0 

2+? 0 

? 0 

0 0 
0 0 

? 0 

1 0 

l+? 0 
l+? , 0 

0 0 

1 0 

1 0 

? 0 

1 0 

Remarks 

= B,BT,a. Gain set low apparently. ? .... 
, B,b. Sharp crack on 3700 level. Registered. N 
Amplifier turned down accidentally. No sensitivity. W 
Oscillation, low gain, 2 reported bursts registered. c.? 

Oscillation on low gain. ~ 

Some oscillation on low gain. ~uiet Sunday record. · 1 
Oscillation trouble taken over Z.E.G. Temporary repair.G 

! B,BT,G. Good record. Oscillation trouble corrected. G 

'. B,BT,G. Bump 8-45 a.m. Not located. G 
i --

; B. New fine pointed pen installed.Dry 10-05 p.m. to G 
; B. BT G d O • 11 t . 10 . 16 a. m. G : , , , . sci a ion. 
1 ±est sheet for amplifier.Tube of pen found corroded. Q 

e. Registered burs~ in 3902E dr. 10-44 a.m. G 

! B , BT , G. Burst 4-2 6-3 6 p • m. in 3001V{-10 stop e . G 

: B. Sunday record~ Quiet first half. Low gain also? Q 

; f.Power off 9 a.m. to 3-.54-12 p.m.Changing powersupply._Q 

4-O 7 p . m .. 30 : 4 : 8 -0 O p . m.! 1 : .5 ( 3) '+ 6. : 20; 2 0 --~ ; B,BT,G,g.Normal record. Light burst 302.5w dr. 12-45 a.m. G 

a Light strain "9'llrst :in 400l1Y-? rep9rted ;at 9 a.m. ~n 16th but hot registered.. Clock rate again diminishes. 
b , Time correctiqns for second serie$ to t.his date are noi very oonsistent. Values given only to nearest second. 
c · Clocik rate di~inisties still furthèr. Cf) Bump reported, r-egistered, but not located 3-07 p.m. (g) Bump 2-.50 p.m. 
d Fai~ly heavy b,urst i330l1·"l, 240l1:7, ~nd 35;01W dr. Fe). t se,ien mil~s. Registered before oscillatiQn tr~bte. not located · 

e Notes on shee~ re electrical lchanges. Heiland geophone i (No. 331) reme-nd. Ship~e~_ to Ottawa. Replaced by second 
geoEhone. 



KIRKLAND LAKE SEISMOGRAM RECORD 
May, 1940 

No.Rec v d' 
On 

Time ·Date ; 
Off '. Time Correction ' 

Time \DateValue, Amount Bu.rsts~uakes' 

50 
51 . 

52 

53 
54 . 

55 . 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 i 

5 : 9 '. 8-0 4 p. m .l 1: 5 : 5 -1 7 p . m. j 2 : 5 ' ( 3) \+ 4. 
1. 

:1r 3 
: 21 : .0 

0 

: 19, 0 

:Ji 0 

n 5-19 p.m.· 2:5 ; 8-13 p. m 3:5 ! (3) 4-
n ; 8-16 p.m.1 3:5 '. 12-14 a.m. 4:5 , -
tt . .5 - 2 6 p • m.= 4 : 5 '. 7 - 01 p. m. 1 5 : 5 [ ( 3 ) 
ïr '. 7-04 p.m •. 5:5 · 4-15 p. m. J 6:.5 ; (3) 
71 

: 4-18 p.m. 6:5 : .5-01 p.:c1J 7:5 : (3) 
a : 5-02 p.m. 7:5 '. 5-42 p.m't j 8:5 : (3) 

5. 
8. 

? 

a '. 5-43 p.m.· 8:5 = 4-40 p .. m.; 9:5 • (3) ·'"" 

11. : 1 T ? 

14.,.5 : 18. 
17. :1.z ? 

a 4-43 p.m._ 9:.5 .5-23 p.m.!10:_5 , (3) 
11 

= 5-24 p.m..;10:5 12-04 p.m.;11:5 '. {3) 
0 

- =11: 5 - l12 : 5 : ( o) 

" ! 3-22 p.m.i12:5 4-50 p .. m.!13:5 i (3) 
" : 4-51 p .n .:13:5 .5-36 p.m. jl4:5 i (3} 

n , 5-36 p.m.:14:5 3-.58 p .. m. jl5:.5 ~ (3) 

n . 3-.59 p.m .. J.5:.5 4-.50 p.m.:16:.5 (3) 
n ; 4-.52 p_.m.il6:.5 5-13 p.m.117:7 · (3) . . . 

=- 20. :14! ? 

22.5 :12: ? 
~ 

:- 27. :12J 
- 29. :17: 0 

- 31.. :~ ? 

35. : 16; ? 

:• 37. : 10: ? 

40.5 :17: 
__,; 

? 

a Cloc ~~ rate see;ms t9 accelera~e slfghtly at this point , 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Remarks 

B, BT, G--. Three heaV°'J bursts. One located in 3201~'1-10. 
BtBT,G,a.Low gain?Surface blasts half mile register. 
B,BT.Clock stopped 12-14 a.m. 11ound on one side only. 
B,BT. Low gain? Drive clock rate vecy good. 
B. First half quiet (Sunday). Low gain . 
B,BT. Low gain? 
B,BT .. Low gain? 
B,BT. Low gain? Not much activity registered. 
B,BT. Very good drive clock rate. 
B,BT. LS blasting less pronounced than TH. 
Ink supply failed. No record. Correction NG. 
Sunday record. First half quiescent. 
B,BT. Sheets definitely less well correlated. 
B, BT. LS blasting po0.rly recorded. 
B, BT. LS blasting poorly recorded. 
B, BT,b. Several offsets resembling burst records. 

b i Five' offsets at various times resemble ·bursts. Pencilled but not identified on record. 

G 

G 

G 

G 

G 

G -
Q 
G 

G 

G 

Q 
G 

G -
G 

G 

G 



On . 
No.RecYd Time j Date 

KIRKLAND LAKE SEISMOGRAM 
May, 1940 

Time 
Off !Time Correctiori 

Dat~Value' Amount f3urst~Q,uakes 

R E C O R D 

Remarks 

6 6 '. .5 : 9 : .5 - 16 p • m 1 7 : .5 10-2 .5 ~ • m 18 : .5 ( 3 ) ,_ 40,.5 : .5 ; ? 0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

B,BT: Esterline-Angus recorder in operation in vault. G 
67 i n _10-29 a.m 18:.5 1-40 p.;m 19:.5 
68 , " 1-44 p .. m.,19:.5 3-48 p.m 20:-5 , 

68A a t0-10 p .. m.j20:.5 4-00 p~m.,21:.5 , 

6 9 ' " ~ 4-0 3 p • m .j 21: .5 4-0 3 p ~ m; 2 2 : .5 

70 ; ~ ; 4-0.5 p.mJ22:.5 .5-03 p.m.:23:.5 · 
71 : n : .5-06 p.m)23:5 4-04 p.m~24:.5 
72 ) " ; 4-0.5 p.m.!24:.5 4-01 p.m;2.5:.5 

7 3 i " i 4-0 3 p • m ~ 2 .5 : .5 .5 - 0 .5 p • m; 2 6 : .5 
74 : " ;10-16 p .. m.;27:.5 3-4.5 a .. m~28:.5 
7 4~ " l 8 -4 0 a. m .l 2 8 : .5 6 - 3 .5 p • m ~ 2 8 : .5 

7.5 : " i 6-38 p.m· 28:.5 4-38 p.m~29:.5 

76 = " i 4-40 p.m 29:.5 .5-08 p.m~30 _:.5 

77 
78 

rr .5-10 p.m.'. 30:.5 

" 5-23 p .TIL.l3l: .5 

.5-23 p .. m 31: .5 
4-01 p.m 1!6 

{ 3) ,- .50. 

( 3 ) :- .5 2 • .5 

( 3) i- .5 6. 
(3) - 58. 

( 3) :- 6 2 • .5 
( 3) ;+ 10. 

( 3) ~ 12. 

( 3) :+ 13. 
( 3) :+ 14. 

( 3) l+ 1.5 ~5 
( 3} ;+ 17, 
( 3) :+ 18 .. 

;+ 2 0. 

? 

:_!z 2 

: 16= ? 

· 16' ? . -----: . 
.: 22, ? 
4 16' ? . . . -. 
· 16: ? . . . ----:11 ? 

:-12; ? - . 
·16' ? •-: . 
: 10: ? 

:16: ? 

• 9' ? . . 
·16: ? . : . 

a Bur~t records : (?) marked "I" land 11T:IP7 and "See E-A. reclord". 

B,BT. Not much disturbance registered. ~ 

a. Sunday record. Two bursts (?) registered. G 
B,BT. Very low gain these days. G 
B,BT. 
B,~T. 

Correlation very meagre~ 

B,BT,b,c. Attempt connect E-A. in parallel fails. 
B,BT. 

B,BT. 
B,BT,d. 

1 B,BT. 
: B, BT. 

B,BT. 
B,BT. 

B,BT. -

Several offsets. 

Severa! offsets .. 

No correlation. 

No correlation. 

G 

G 

G 

G 

G 

G 

G 

G 

G 

G 

G 

b Turn;ing the RHO recei ver swi ~ch o~ or off' affects: the r :ecord :as sh6vm by notes thereon. 
c Resdt chronom~ter and turned !timi~g screws out at[ 4 p.~. May ;24. 

d No record for 11ay 2:6-27. . No ~ explanation. Ink su~ply f:ailed at 3-4.5 a.m. on 28th. 



KIRKLAND LAKE SEISMOGRAM 
June, 1940 

RECORD 

No.;Rec v ~ Time 
On 

\Dat~ Time 
Off \Time Correction 

1 Date/Value, .Amou.nt ;Bursts;Q,uakes; Remarks 

79 1 .5:9 i 4-03 p.m .l 1:6 '11-11 a.m.; 2:6 
1 n : l . i _ : • 80 , ,11•14 a.m., 2. 6 . 7 18 a.m., 3.6 

81 , " 7-20 a .• m.l 3: 6 ! 7-03 a.m.; 4~6 : 
! ; : 

82 " 1 7-06 a.m.l 4: 6 ! 8-11 a.m.! .5 :6 ; 
83 " 8-13 a.m.j .5: 6 ; 10-23 a.m.: 6: 6 ~ 
84 ; 
8.5 : 
86 
87 
88 
89 
90 : 
91 ; 
92 : 

93 . 

" '10-2.5 a.m... l 6:6 ! 8-.55 a.m.: 7:6 i 

" 8-.57 a.m.i 7: 6 : 8-03 a.m.i 8: 6 : 
" 8-06 a.m. '. 8: 6 8-40 a.m.\ 9: 6 : 
" ' 8-42 a.m.; 9:6 7-42 a.mj10:6 : 
" 7-43 a.m)10:6 8-35 a.m.(11: 6 ; 
" ·{ 7-3.5) a.m.;11: 6 7-23 a..m.;12: 6: 
" 
n 

" 
" 

7-26 a..m.J2:6 9-09 a.m).13:6 ~ 

9-11 a .m.;13: 6 4-.56 p.m.!14: 6 ; 
4-58 p.m;l4:6 3-.56 p.m~l5:6 ! 
3-58 p.m.;15: 6 11-43 a.m~l6: 6 : 

(3) ~ 20. : 16; ----( 3) ~ 2 2 . .5 : 10; 

( 3 ) ;+ 2 4. 5 : ~ 
( 3 ) '.+ 2 .5 , 5 : 9' 
(3) '.+ 26.5 :10· 
( 3 ) i+ 2 8 • .5 ; 9; 

-
(; t i+ 31. : 9· 
- -

( 3) ;+ 32 .. : 16· 

- . ~ -
( 3 ) :.., 3 5 • .5 : 7 

( 3) :+ 37. :16: 

? 0 

0 0 
? 0 
? 0 

? 0 

? 0 

1 0 
l+? ; 0 

0 0 

·o 0 

0 {) 

? 0 

? 0 

? 0 

? 0 

; B,BT. No correlation . G 
; Q,uiescent. Sunday record. G 
i Very quiet - some off sets but small. G 
. A number of sharp offsets. BT is strong B weak~ G 
· B,BT. Number sharp offsets. Not correlated on record. G 

B,BT. Number sharp offsets. Not correlated on record. G 
B,BT,a. Scorched spot on sheet. G 
B,BT,b. Scorched spot on sheet. G 
Sheet practically quiescent. Sunday record. G 
B,BT. Hours incorrectly entered on sheet. Scorched. G 
B,BT,c. Pen seems to have friction. 
B,BT. Sorne offsets but no correlation. 
B,BT .. About 1.5 hours missed to 9- 47 p.m .. 
B,BT. Hours incorrectly identified. Pen friction. 
B,BT,d. Pen friction part of the day. 

G 

G 

G 

G 

G -
a 1 '/el~ marked bump at about 4-il a.rh. Mazjked nbump';l no cqrrelation. About 2. 7 hours lost 5-40 to 6-10 p.m. 8 to 10.1.5 p.m. 
b Vlell marked bliinp at 6-39 a.mi Mar~ed "qump", Correlatiotl not given. Other sharp offset~ not. identified. 
c · Record greatly disturbed in testing of 'rnco amplifier. !somettling wrong about hour identification. cf. 88 and 89. 
d ; For lrecords 87-93 the time correcfions are on desk memqrandu~ only. Not entered on records. 
e : The irecords fdr th~ first half of iJune are very poor, Jre not correlated, and have several errors in annotation. 



KIRKLAND LAKE S E I S M O ·a R A M 

J"une, 1940 
RECORD 

No.!Rec 9 4 
On Off !Time Correction! : i 

Time ! DateValue Amou.nt ~urst~Quakes: Remarks Time ; Date; 

94 .5:9 ;i1-46 a.m~l6:6 !11-47 a.m 17:6 : 
9.5 " \1-49 a.mJ17:6 : 8-25 a.m 18:6 ; 
96 " '. 8-27 a.m~l8:6 : 1-32 p.m 19:6 _ 
97 " i 1-33 p.m.tl9:6 ; 2-18 p.m 20:6 : 
98 " ; 2-24 p.m.;20: 6 ~ 3-49 p.m.121:6 '. 
9 9 " = 4-3 2 p • m.; 21: 6 · 3-01 p • m .i 2 2 : 6 : 

100 " l 4-03 p.mJ22:6 : 1-22 p.mJ23:6 : 

101 " l 1-23 p.m.;23: 6 111-.52 a.m.!24: 6 : 
102 " 11-.54 a.m.\24: 6 112-34 p.m)25: 6 , 
103 " 1.2-36 p .m.'. 29: 6 ! 4-01 p .m}26.: 6 _; 
104 1 " i 4-0 2 p • m .l 2 6 : 6 ! 4-30 p • m.\ 2 7 : 6 j 

10 5 ; " : 4-3 2 p • m 2 7 : 6 i 6 -4 2 p. m.\ 2 8 : 6 ; 
10 6 ' " · 6-4 7 p • m 2 8 : 6 i 5 - 3 8 p , m.! 2 9 : 6 ; 
1 0 7 " 5 -4 0 p • m 2 9: 6 l 6 -4 6 p • m 3 0 : 6 
108 " 6-48 p·.m 30:6 ; 6-51 p.m. 1:7 

? 
: ; 

( 2 ) 1+ 3 9 • .5 : :2 1 
? 

( 3) :+ 42. : 2 1 
( 3) :+ 4 3. : lL ? 

( 3 ) '+ 44 • 5 : U ? 

? 

( 3} ;+ 46 • .5 : 12: ? 

( 1) :+ 4 7. : 10: . .. ?. 

{ 3) 1+ 48 .5 :& ? 
. -

{ 3} :+ 5 0. : _[ ? 

(3) :+ 50.5 
( 2} :+ 51. 
( 3) :+ .5 2 .. .5 

: 7'. 
: 12: 
-: 

:1z 

? 

? 

0 

0 ! B,BT. Clean record. Low gain. No correlation. ? 

0 : B,BT,a. ~ 

O : B,BT. Several heavy offsets. No correlation. z 
O ~ B,BT,b.Bump not located but identified 2-17 a.m.20th.2 
0 \ B,BT,b. Ink supply failed 3-49. Q 
0 ! B,BT,b. Fresh ink supply to pen. 2 
0 ; B,BT. Several sharp offsets. No correlation. ? 

0 : Quiet record (Sunday). Some slight offsets. Cause . _ 
0 ; B,BT,b.Several sharp offsets.No correlation.Low gain.? 

.. o ...... -B,BT,-b.Sev-eral sharp off.sets.No correlation.Low gain .? 
0 B,BT,b-Several sharp offsets.No correlation.Low gain .? 
0 B,BT,b.Several sharp offsets.No correlation.Lov, gain.? 
0 B, BT, b, c. Sever al sharp offsets. No correlati on .Law gain.? 
0 

0 

: B,BT,b.Several sharp offsets.No correlation.Low gain.? 
'. BT,b. Fairly quiet Sunday record.No burst(?)offsets. ? 

a 1 Bumpl in 3001w istope east of Sec. io at :2-11 a.m. ca. on 18th. : Interruption to line 4-09 to 5-10 and 6-30 to 7-05 
. . . all p . m. 17th. 

b ! Timel signal i~ tabulation only. Not entered on record. -

c ; Blast on surrJce by safety e~gine~r destroying din.amite. 8-47-;02 a.m. on 29th.. Broke .59 window panes. No record. 



KIR'.KLAND LAKE SEISMOGRAM 
J"uly, 1940 

RECORD 

No .. Rec'd1 
On i Off Time Correction : i 

Time 1Date; Time tDateYaluei Amount Œursts;Q.uakesj 
: : : : . 

109 : 5: 9 : 6-54 p.m.; 1:7 '. 5-53 p.mJ 2:7 (3) + 53.5 ~ .2 
110 ; " : 5-57 p.m.! 2:7 '. 8-06 p.m.! 3:7 i (3) r+ ,54 • .5 :10 ? 

i ! : • ---.. 

3 0 

0 

111 1 " J 8 -0 8 p .. m. ! 3: 7 '. 7 - 3 O p. m., 4: 7 ; - ! - . ? 0 

0 

0 

. -

112 , " ; 7-31 p.m -; 4:7 ;11-45 p.m.j 5:7 
113 ; " ;12-02 p.m.! .5: 7 : 2-49 p .m .. l 6: 7 ; 

? 

? 

S3 Seri/es S3 usirtg re~condi tion~d Hei;land ,recorder begins here. 
1 : 5;9 i 5-52 p.m.i 2:7 1 8-02 p.m.! 3:7 -
2 , " i 8-04 p.m~i 3: 7 ! 8-47 p.m.l 4: 7 
3 ; 0 

: 8-55 p.m./ ;:7 ~ 9-22 a.m.l 6:7 -
4 " ;10 - 2 4 a .. m.: 6: 7 : 9-.5 2 a • m. 1 7 : 7 _( 2 ) -+ 1. 0 : 14 
5 . " '. 9-54 a.m.! 7:7 l 9-34 a.m.! 8-7 (2) :+ 2.0 :15 
6 " , 9-36 a.m.: 8:7 !10-43 a.m.l 9:7 

1 

' 
: : 

7 : " ;l 0-4 5 a • m.- 9: 7 
1 

9-0 3 a. m. 110: 7 
8 ; " 9-0.5 
9 . " 9-05 

a • m 1 O : 7 · 9-0 4 a. m. lll ~ 7 ! ( 3 ) : + 8 • 0 : ,2. 
a.m 11:7 10-11 a.m.~2:7 

1 

3? O 
l? 0 
0 0 
l? 
l? 
0 

l? 
0 

l? 

0 

0 

0 

0 

0 

0 

Remarks 

a,b.Quiet record(Holiday?).Restored Heiland geophone.G 
B,BT,b,c. Notably greater sensitivity. 1 
B,BT. Much disturbance a.m. 4th. Sorne one in vault? z 
B,BT,c,d. c:? 

B~BT,c,e.Some time relay trouble first quarter r e cord.a:? 
J"uly 2 - 6 both recorders operated. G? 
Is. Record line much too heavy. Q? 
Is. No record sheet for July 4-5. ? 
Good line intensity but no offsets of any kind. 
b,e,f.Good line intensity. One sli~ht offset only. 
b,f. Good line intensity. One slight offset only . 

? 

? 

? -Line fair. Time marks fail most of the record. ? 

Time marks lacking for entire record. 1 
b. Timing restored. Line good. Absolutely quiet. ? 
f~ One slight offset. Good line. Timing OK. ? 

10 : a.m.:12:? 11-.57 a.m. ll3 .. _;: 7 ; 3 j+ 9 • .5 : 1!2 l? l O Is,f $g. One slight offset. Line intensity stepped up.? 
a : Bumps at 2-30~51,. 2-40-45, a~d 2-4;1-5 0 ~ Locatiob not /indicated. Q,ui te moderate offsets (. 3 in. ) . -
b ! Cor;ection rrdm tabulation o~ly. Not recorded oh seisb.ogram~ (f) No correlation • 
C A number of offsets suggesti~g bumps btlt no cor~elatidn. (g) Correction from key signal on reeord. 
d : Tim~ relay di~conn~cted about/ 12: 3,0 a.ril. in favtjur of /photographie instrument being installed. 

Chro~ometer rJset ~t 2 p.mr oh July 6. j , . , e 



On 

KIRKLAND LAKE SEISMOGRAM 
July, 1940 

Off lTime Correction'. ; 1 

RECORD 

No.Rec'd' Time Date Time ; Date'.Value Amount ;surstsQuakes, Remarks 

11 
12 
13 ' 
14 ; 

1.5 i 

16 '. 
17 i 

18 ' 

19 . 

20 1 

21 ; 

22 , 

23 
24 

5:9 ,11-59 a .. m 13:7 :11-31 arm~l4:7 
" ill-33 a.m 14: 7 !10-10 a.m .;15: 7 
n ;10-11 a .m.15: 7 \1-37 ·a.mJ16: 7 
" :11-38 a.m";l6:7 :11-29 a.m~l7:7 : 
" :11-30 a.m~l 7: 7 )12-51 a.m.18: 7 ; 
" ;12-5 3 p .m.'. 18: 7 l 1-36 p .m,)19: 7 
" 1-44 p .m.~19: 7 !12-49 p .m.120: 7 ! 
" = 2-20 p.m.120: 7 l2-noon ;21: 7 i 
" 12-10 p.m.;21:7 1 2-23 p.m.;22:7 : 

" j ? 22:7 : ? '23:7 1 

" 
1 ? 23:7 : ? 23:7 

" 
" 
" 

8-13 p.m.23:7 ·! 7-43 a.m 24:7 
7-50 a.m.24:7 ! 8-12 p.m 24:7 
8-52 a.m 24:7 · 9-04 a.m 25:7 

3 :+ 13~ :lff 
3 ;+ 14 ~5 : 2: 

3 + 16. : o: 

3 ;+ 25 • .5 9: 

3? 
0 

3+? 
3+? 
2? · 

? 
? 

1 
2 

0 
0 

0 
0 

0 

0 
0 

0 

0 

0 
0 

0 
0 

0 

0 

0 

0 
0 
0 

B,d~e. Line heavy but good. LS. blasting shows. 
a,b. Quiescent (Sunday record). 
B,b,e. Daytime LS. blasting (?) unusually heavy. 
B,e. Three large, some small offsets 3 p.m. ~5 min. 
B. Good but strong line intensity this period • 
BT,a,b,e. No LS. blasting shows. 
?e,f~Testing on record.No notes.Amplifier installed? 
Amplifier on~No time marks.FERROTYPING BEGAN HERE. 
.Amplifier on first half, then removed. Line OK. 

Iw,F,S,g. Record useless. Weak line. 

F,g. No record visible at àll. 

Iw,F,S. Sheet run 60 mm/min. Quiescent. 
Is. Record entirely useless. Overexposed. 
Iw,(F),c,h. Line shows no offsets whatever. 

a i Time correction from desk menioranqum. ib. Time eorrect:ion fr-om key signal on record. 
c Time correction from registered automaiic signals1

• e. l No ccirrelation. 
d Large earthquake in Aleu tian ~Islru{ds odcurred dur:ing t~is sh~et. No trace shows. 
f Amplifier inst:allèd; here? Record :a bltir from then on. Testing on sheet. No correlation. 

g She~t put on upside
1 

down. h.! sudpect lthat sensi'tivity dial 'must be at zero inadvertently. 
1 Sheets during perioA July 20J25· wJre ndt ~good rec'.ords. ! Experimental work being carried on by H.+ G. 

? 

? 

? 

? 

? -
? 

? 

? 

? 

? 

? 

? 

? 

? 



No.'Rec Y à 
On 

Time l Date· 

KIRKLAND LAKE S E I S !.'.'.: 0 G R A k 

J"uly, 1940 

Off : Time Correction. ; 
Time 

1 
Date Value: Am.ount BurstsQ,uakesi 

REC -ORD 

Remarks 

5 : 9 : 9-0 5 a. m4 2 5 : 7 ) 7 - 3 6 l? 0 (F) • Good strong line. Still 60 mm/min .. ? 25 
26 " ' 7 - 3 9 p • m ·; 2 5 : 7 . 7 -4 5 

p.m.25:7 
a.m.26:7 0 0 Is,a,e,f. Sheet stuô~ to ferrotype slightly.Q,uiescent. G 

27 
28 

=
1 : 7-46 a . m .. !26: 7; 2-4 3 
" 8 -0 0 p. m .i 2 6 : 7 : 8 - 5 5 

(.3) + 27~ 9 0 
0 

0 a,f,g. Sheet much spoiled by overv1ashing . Q,uiescent. ? 
0 f. No time signals on this record. ? 

29 
30 
31 
32 : 
33 1 

34 

n ; 5-20 p . m.:27:7 , 6-45 

p.m.26:7 , 
a.ra.:27:7 : 
a.m.:28: f 2· 0 ~► i• RECORD USING SCREEN ON CYLINDRICAL _LENS (FIRST).? 

11 : 6-46 a.m.;28: 7 ; ll-45 
a '. 2-56 p.m.:28: 7 : 3-58 
~T ; 4-01 p .m.,29: 7 '. 4-05 
n ; 4-07 p.m.)0:7 ~ 3-23 
" 3-25 p.m.31:7 ; 3-18 

a.m. '28:7 ,. (3} + 29.5 :lL 
p . m ♦ -29:7 ; (3) + 31._5 : 8: 
p.m.)0: 7: 

0 
0 
l? 

p.m.Jl: 7 - - 4+? : 

p.m.: 1:8 3 + 34. :16; 1+1? 1 

0 

0 

0 

0 

0 

ls,a,c. 
(Is) ,a,c,f. 
(Is). Some sensitivity discernible but not much . 
Is, ( B) ., { BT),. Sensi ti vi ty distinctly .j.mproved. 
Is. Large burst 10-13-18.5 a.m. Aug. 1. Good record. 

a i Time' correctiqns f~om desk mJmor~da. :t. Time a:orrections from key signals on record. 
c , Time corrections from radio gignais aut.omatically reco~ded. ,d. Paper speed 60 mm/min. 
e 1 Elec:tric stor~. Po~rnr off nunierous timés on eveni!ng of ' 2.5th .. / f. Record seems totally lacking in sensi tivi tj. 
g Cloc:kwork stopped àt 2-43 p.rri. on: 26th.: h. Tvm :small jburst~ about 6-26 a.m. on 28th. Felt by E.A.H. 
i : Shoet on emulsion side do-wn out record :aiscernib~e thrqughout~ 

? 

? 

? 

? 

? 



KIRKLAND LAKE SEISMOGRAM RECORD 
August, 1940 

; 

NoJRec 1 d 
On 

Time ! Date 
Off Time Correction' ; i 

Time ; DateValue Am.ount BurstsQ,uakes: Remarks 

3.5 ; _5:9 · 3-21 p.m'!; 1:8 9-4.5 a.m.' 2:8 i - ~ i 3? 1 0 BT. Good record. Screen not in adjustment. 
36 " 9-.58 a.m. 2:8 9-03 a.m.1 3:8 3 '+ 38~ :l?; l+? 0 B,BT~(F),c,d .. Large burst 6-1.5 ea.p.m. Aug. 2. 

37 ; " 11-33 a.m.: 3: 8 8-45 a.m~: 4:8 3 i+ 39~ : 141 3+? 1 0 Is, (F), (B), {BT) ,c,e. Three well recorded bursts. 
38 1 " ! ? 4:8 : 9~26 a.m.' 5:8 i 3 \+ 40. : 9: ? l O Iw,F,c,eY. Something wrong with time identification. 
39 ; " : 9-30 a.mJ ,5:8 :10-30 a.m. 6:8 · 2 l+ 43. :17, 0 ; 0 (B) ,c,f. Excellent line. Sensitivity seems low. 
40 ' '' i 9-46 a.m.: 6:8 : 9-31 a .. m.t 7:8 , 3 !+ 4,5, : ff 1 '. 0 B,BT, (F) ,g,c. Large bump 4301E Dr. 4-12-31 a.m. ?th. 
41 : " ; 9-3.5 a.m.i 7: 8 ' 8-34 a.m. 8: 8 l 3 /+ 47. : 8! 0 ; O B, (BT), c. Good screen lines this period. 
42 . " 8-39 a.m.: 8:8 111-.58 a.m.- 9:8 ! (3) 1+ 49. : 8'. 2 1 O (s).(F),a. Two small bursts? No correlation. 

43 ; " ll-.5 9 a.m~ 9: 8 l0-42 a .m.:10: 8 : - i ""\ 7 2 l O B, BT, { S) • Two small bursts? No correlation. 
44 · " :10-43 a.m.:10:8 ;11-31 a.m.:11; 8 : (2} 4- .51. :lll O ! 0 Quiescent record. No record Aug. 11-12. 
4.5 . " !10-42 a.m~'. 12:8 : 8-.54 a.m.'. 13:8 ; (3) 1+ .5.5.; :16; O l O (F). Quiescent. Good record line. 
46 ; " ; 8-.59 a.mJ13:8 l 8-03 a.m.jl4:8 (2) '+ 59- : 8; 0 ! 0 (B), (BT). During this period line good but heavy. 
47 i " ; 8-34 a.mJ14:8 il0-41 a.m~l,5:8 ! (3) :+ 60. : 81 6 1 0 (B), (BT) ~ Six smal.l o1'fsets. 

48 ; " :10-.57 a~m~\.5:8 ;11-34 a.m.~16:8 ; - Î - - 2 i O I No blasting shows. One large, one small burst. (h) ,L 

a ; Corrections f;om d~sk memoratjda. p. tjarrection~ from !1œy s~gnals. c. Corrections from automatic signals. 
d: One ;or the be$t screen lens record~ so lfar. e. ~urst~ recot;ded at 12-40, 6-02 and 6-03 all a.m. on 4th. 
e•: Recdrd too faint t~ be of se;vice. l f • . Time as i [dentified id, one hour out cf. Nos. 39-40. 
g : Reccirds during thi~ period a~e finger niarked at e;nds. i ! 
h Large burst at 2-3~4 • .5 p.m.! on 15th. j Smaller ~ile in J811 (jEast Pillar) at 3-02-32 a.m. on 16th. 
i Lina intensity adj~sted to minimumj beg~nning on shcet 48 aftq~ long run heavy but good line. 

? 

? 

? 

? 

? -
G 

G 

G 

G 

G 

? 

G 

? -
? -



KIRKLAND LAKE SEISMOGRA RECORD 
August, 1940 

No.~Rec val On 
Time Date\ Time 

Off ~Time Correction· , 1 

\ Date,Value: Amount Burst~Quakes Remarks 
; 

4 9 ; 5 : 9 :11-38 a. m ~ 16 : 8 l l O -1 7 a • m 1 7 : 8 ; 

5 0 '. 11 '.10 -19 a . m .11 7 : 8 1 1-10 p . m 18 : 8 : 

1 :+ 6 3. 
( 2) ,+ 6 6. 

: 12: 

: ll j 

1 

1 
1 

(B). Small burst (?) 6-44 a.m. ca. No correlation. 
! S.Quiescent (Sunday).Small burst. No correlation. 

? 

? 

51 : n . 1-11 p . m.! 18 : 8 i 1-19 p • m,, 19 : 8 ; 
52 : ~, ; 3-20 p.m.;19:8 ~ 2-18 p.mJ20:8 ; 

( 2 ) ~ 6 6 • .5 : 2: 0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

S.Q,u.iescent.Somethi ng wrong with time identification. 1_ 

53 ' n . 2-19 p.m/20:8 jll-00 a.mJ21:8 [ 

2 ;+ 68. • 2= 1 . : (B), (BT). Excellent line. No correlation. 1 

54 , " :11-13 a.m.~21: 8 :11-46 a.m~ 22: 8 l 
55 '. a 1-47 p.m.;22:8 : 1-49 p.m.!23:8 '. 

3 + 69. : L i ( B) , ( BT) , a, b4Faint traces only of blasting .lb correlation.? 
- - 2? c. Quiescent excel_)t for two small bursts (?} 1. 
3 ,+ 70.5 :141 l? 

.5 6 ri : 1-5 0 p • m.! 2 3 : 8 : 3-2 4 p • m.'. 2 4 : 8 : 
. . 

3 :+ 72 • .5 : 1 ? 

5 7 · a : 3-2 6 p • m.: 2 4 : 8 l 12 -4 9 :p • m .: 2 .5 : 8 : 
58 ;i 12-50 p . :o .:25:8 :11-1.5 a.nh2ti:8 1 (3) ;+ 75. 

59 , :i 11-16 a.m.i26:8 ; 9-53 a.m.27:8 3 ;+ 76.5 

60 ' il : 9-54 · a.m.:27:8 :10-56 a.m.;28:8 : 3 )+ 77 • .5 
61 ; n ). 0 - .5 7 a • m .12 8 : 8 ; 12 -0 4 p • m.: 2 9 : 8 ' 

2? 

1! 2? 

8! 1+3" : . . . . ---· ; 

21 4? 

0 

62 ' :, IJ-2-05 p.m.'29:8 · 2-34 p.m.:30:8 0 :14i 1 

1 

1 
63 i a '. 2-3.5 p.m.:30: 8 i 4-04 p.m.;31: 8 . { 3 ) '. + 3 . 5 : 1 O: 

64 : :, ; 4 ... 05 p.m.!31:8 l 3-14 p.m.: 1:9 i 

Quiescent except for one small burst (?) 
(B) ,(BT). Line becoming heavier but still good . 
B , BT , ( S ) , d . 

Quiescent except two bursts (?) one very small. 

S,e. Line adjusted to fine once more. 

(B), (B'I?,f. Two moderate + two snall bursts (?) 

Practically quiescent. (BT? ) 
(BT),S,g. Moderate burst (?) 3-04 a.m. on 30th . 

(B}, (BT),S,c. Large burst 12-10-45 a.m. on 3lsv. 
(BT1c. Large burst 11-33-4.5 p.m. on 31st. 

a , rle11i marked b~rst ('?) Not correlat:ed. lLasted about 2 ~ec. About 4-29 a.m. on 21st. 
b 1 Sheet 53,typic,al of this period rdr lirie intensity,could be ~sed as a sarnple for standard settin6 • 

c . No c:orrelatiori. Ti~e identificatio'.n not made on sheet ~s ret11rned ta Ottawa. Missing on _51-53 and only occasionall 
· entered partiàlly up to I-To. 6!4.. ~. Sheet d~geq by s~icking ta ferrotype tin . 

d ; See:rris to show ;LS. b.lasting ori a .Su,nday jmorning at i abou-ti 2 .30 .; No correlation. 
e i Lar~e burst about 4-41. Last~d abo,~t 4 lseconds. g. Chronom~ter reset to O correction 3 p .m. on 29th. 

? 

? 

? 

? 

? 

? 

? 

? 



KIRKLAND LAKE SEIS~OGRAM RECORD 
September, 1940 

No.:Rec' d 
On 

Time Date 
Off JTime CorrectionL i · 

Time i DateValue Amount -~urstsQ.uakes; 
: ~ ;-

Remarl:s 

6.5 
66 
67 
68 . 

3:10 3-16 p.m 1:9 3-46 p.m 2:9 
" , 3-48 p.m 2:9 4-26 p.m 3:9 
" · · 4-27 p.m 3: 9 3-05 p .m 4: 9 
" ' 3-08 p.m 4:9 3-07 p.m .5:9 
" i 3-10 p.m~ .5: 9 1 3-04 p .. m 6: 9 
" : 3-07 p.m~ 6: 9 :11-01 a.m.; 7: 9 
" 11-21 a.m~ 7:9 ; 1-03 p.m.i 8:9 
" ; 1-04 p .m~ 8: 9 ;11-12 a.m.) 9-: 9 

2 ;+ .5 • .5 : 16! 1 

3 !+ 9. : ~ 2 
3 ;+ 11 • .5 :lz 0 
0 

3 
4 

+ 16. !1z 3 
17 • .5 =11 .5 

8 
3 :+ 

3 j+ 22. :11 -

a. Good line. No blasting shows. One burst (?) 
(B),(BT),a. Two small bursts(?) Good fine line. 
B,BT,F,b. Blasting well recorded. Good line. 
B,BT,F,a. Four bursts (?) one fair size. 
B,(BT),F,a. Two bursts {?) Two very small. 
BT,(F),a. Five small bursts (?) 

B,(BT),F,S,a. Eight ~mall bursts (?) 

F.Quiescent except small offsets 3-09 to 3-11 p . 

? 

? -
? 

? 

? 

? 

? 

8th.? 

69 
70 
71 
72 
73 
74 

n ;11-4 3 a .m.; 9: 9 ;10-.5 6 a.m.!10: 9 
~, ;10-.58 a.m.:10:9 ~10-37 a.m.:11:9 
" jl0-39 a.m.!11: 9 ;10-5.5 a.m.~12: 0 

" ll0-.57 a.m.;12: 9 :10-.53 a.m.il3: 9 1 

n 10-5.5 a.m.113: 9 ;10-19 a.m.ll4: 9 
" 10-.5 3 a.m~l4: 9 112-07 p .m.;1.5: 9 ! 

H 12-11 p.m.l1.5: 9 t1-17 a.m.i16: 9 
1 

0 

? 

2 

0 

0 

1 
1 

1 
1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

B,BT,F,S,a. Two bursts(?) one of moderate size. 1 
B,(BT),F,a,d,f. Prints fineer marked during this period.? 

75 
76 
77 1 

78 
79 

3 i+ 2.5 • .5 : 111 ( B) , ( BT ) , F , S , a • ? 

0 

3 :+ 29. O : 11 
3 '+ 32. : 111 

B,BT,F,S,a,e,f. 
( B) , ( BT ) , F , S , a. 

One small burst (?) 
One small burst (?) 

No blasting registered. One fair sized burst (?) 
a .. No blasting registered. One small burst? 

a No correlatio~. b~; Not fer~otyp~d during this period.! c. !Lines during this period are excellent. 
d Thi~ time sig~al does not fit in vyith what prece4es. ~o ind~cation of clock rate having been changed (?} 

e She~ts staine~ and 'some faditig ba41y. Fixer was )probably toq shallow, too weak, or too little time was allowed. 
f ; Time signal i~ useiess. ! · l : 

? 

? 

? 



KIRKLAND LAKE SEISMOGRAM RECORD 
September, 1940 

No)RecYd Time 1 Date Time l DateValue Amount ;surst~Quakes; Remarks 
. . . . . ~' ~- ------· : 

On i Off 1Time Correction: 

ë r+ ;t - .,; - .. . l? ' 0 
j 

) 1 0 

.• 5 :lli 0 0 

} J+ 4; - - -
3 0 -

- l? 0 

-;; ;+ 4f - - - . 2 0 

/ \T :;O ,... & , I' '. 2_? 0 
: 

-) i+ )j. - - 6? 0 

/ [T / 7-.5 :lf - 0 0 

0 0 0 
: , "' 

C:' 0 
.. 

0 

0 

? 

? 

? 

? 

H 
H 



KIRKLAND LAKE SEISMOGRAM RECORD 
October, 1940 

: 

No 1Rec 9 d · i : 

On 
Time Date; 

Off Time Correction, ; 
Time j Dateyalue, Amount Burst~Q,uake~ Remarks 

p.m 2:10 3 j+ 7.5-.5 :12J 0 0 ! CS), a, b. H-9.5 3:lqll-08 a.m~ 2:10, 3-01 

96 a 3-03 p .m~ 2: 10;11-03 
97 24: 1011-04 a.m.1 3: 1011-42 

a.m 3:10 - , 2? 0 B,BT, (C) ,a. Time identification on sheet incorrect 2 hrs.? 
. . 

98 1 n ;11-44 a.m.; 4: 10:12-48 

a.m 4:10 (3) ~ 79. 
p.m._ 5: 10 3 :+ 81. 

p • m) 6 : 1 O 3 I+ 81 • .5 
p • m •r 7 : 1 o 1 l+ 8 7 • o 
p. m.; 8 : 10 1 ;+ 8 9 • 

:12: 
• 3: 

0 0 B,BT,a,c,d. Time correction from note only. 1 
1? 0 . ; 

---; B,BT,a. Good record line. 1 
99 : n '12-49 p.m.: .5: 10; 2-40 :13: 3 0 B, BT, ( F) , e. ? 

102 

103 
104 

10.5 

106 

107 
108 

fi 

il 

a 

H 

i1 

n 

il 

9 -4l p.m~ 6:ld 3~11 

3-lJ p.m~ 7:16 2~08 

c...-

_J- -
2-13 
2-03 
2-04 

J.1-06 

ll-04 

p.m.'. 8:10: 2-01 p.m.l 9:10 l r- 91. 
p.m. '. 9:1~ 2-02 p.m.:10:10 ;3 (+ 92 • .5 
p.m.;10: 10:11-03 a.m.!11: 10 3 t 9.5. 
a.m.;ll-lOtl-02 a.m.\12: 10 3 j+ 97. 
a.m.i2:1q10-02 a.m.~3:10 3 ~ 98 • .5 

" 11-04 a.m.13: 10'.11-01 a.m.jl4: 10 3 ;+101 .. 

n 11-03 a.m.l4:1011-0.5 a.m.11.5:10 3 !+103. 

=¼ 0 
:1! l+l? 

! 

:14: ? 
- : 

: 14! 10? 
:ll'. ? -
:lL 2+ 
: 1oi ? 

!ïï1 
~ 

3+ 

:llJ ? 

0 
0 

0 

0 

0 

0 

0 

0 

0 

~uiescent, no blasting recorded. 
(B),F,f. Ferrotyping stops with sheet 100. 
Is,B,BT. 
Is, (B), (BT). Very weak offsets. 
I s· , ( B ) , ( RT ) • 

Is,B,BT,g. 
Is, ( B) , ( BT) . 

I s , ( B ) , ( BT ) , h . 

Blasts (?) 

Is,(B),(BT)~ Several small offsets: bursts (?) 

a No correlation. b.: Clutch ~ot clbsed :at 11-30 a!.m. Oclt. 1. i So no record till 11-08 a.m. Oct. 2. 

c · Time; contact s '.tuck _shut at 2~49 a,in. ori 4th. Linei becrude heaviier and had no signals to end of record. 
d . Shoet cracked in repioving from ferrotype. e. Large bcyst 27.54-'.51.; p.m. on 5th. Du.ration 2 sec. Location 4302 

f · Larg~ burst at. 9-15:-39 p.m. ~n 7th;. Duration 3 selc. Loc[a.tion ;not given. Note correction is +90 sec. but record 
· : · \ gives +89 sec. 

g : Large burst at 4-38; • .5 a.m. otj 12th;. :ou;ration abolut 5 s~c. + l;1aftershocks (?)if. 

? 

? 

? 

? 

? 

? 

? 

? 

h Larg~ burst at 7-02; p.m. on 13th a.ha ~other at 7!-20 a.m. on ll4th with small burst at 8-11 p.m. on 13th. Location (?) 



No.lH-ec' d 
On 

Time Datej 
~ : : 

KIRKLAND LAKE SEISMOGRAM 
October, 1940 

Off trime CorrectionL 1 1 
Time ! DateValuei Amount -t3urst~Q,uake5. 

_;_ : : 

109 :24:1011-08 a.m~l.5:lQll-03 a.m_l16:lO 3 ~105. :1] l? 0 ) Is,(B),{BT). 

RECORD 

Remarks 

? 
110 : " 111-05 a.m! 16: 10~2-08 p.m.:17: 10 
111 : rr ;12-10 p.mJ,17:10~1-02 a.m.;18:10 

112 ; rr '.11-04 a.m~l8:10~0-00 a.m)19:10 

113 i.5:1110-02 a.m~19:10~2-08 p.m~20:10 

2 ~107. :llJ ? 0 1 Is, ( B), a. Nice clean records at this period. Line heavy.? 
·3 ~108 • .5 : 111 0 0 

I ~ 
Is,B,BT. Focus s·eems extra good this period. 1 

3 i1-110. : 10; 4 0 
~ 1 

Is, (B), (BT), b. BURST SERIES OF INTEREST. ? 

114 :r ,12.-10 p.mJ20:lO)..l-06 a.m.121: 10 

11.5 " ·11-07 a.m.,~21:1oi1-01 a.m.!22:10 

2 ~111~ : 12: 1 0 
2 :+ 113. = 1L o 0 

- l 1+4? 0 

116 : n :11-03 a.m~22:10~1.-0l a.m.;23:10 ; 3 ~ 116 • .5 : lL ? 0 

117 ; " ;11-03 a.m~23:10~1-0l a .. m.!24:10 1 2 :- 1. :lli 1+2? 0 

118 " '.11-03 a.m~24:10fl.l-03 a.m~'. 25:10 1 2 '+ 1. :Q 1? 0 

1 Is, c. No blasting recorded. ( Sunday record). 
Is,c. Quiescent record. 

Is,(B),e. Four small offsets within minute. 
Is,B,BT,c. 

Is,B,BT,d,e. CHRONOMETER RESET. 

? -
? 

? 

119 " 11-0.5 a,m)25: lOi 1-40 p .m.;26: 10 1 
- , - : 0 0 

Is,B,BT. Blasting sharply recorded. 

(B).Spot corrected to normal intcnsity 5-3 p.m. 25th. G 
120 " j 1-.58 p.m)26:1ol 4-41 p.m.;27:10 ; 1 ~ 3 . .5 :14l l? 0 

121 rr ' 5 -19 p • m .j 2 7 : 1 oi 6-2 4 p • m./ 2 8 : 1 o f 1 ;+ 7 • o : .2l o o 

122 11 · 6-26 p.m.!28: lOi 4-02 p.m.i29: 10! 2 ~ 9 • .5 :1..Q; 1 o 

123 " ! 4-04 p.m.!29:lOi 3-45 p.m.130:101 -
1 

- ; 1+1? 0 

B, f. FERROTYPING BEGINS AGAIN. 

B. Nice clean fine line sheet. 

B,e. Moderately large bump. Duration 2 sec. 

B, Fr?. Blasting ( }) about 1-21 a.m. on 30th. 

124 1t 3-47 p.m.;30:10! 1-40 p.m.\31:10 / 2 ~ 13 • .5 :10; 2 0 1 B?,e,f. Blasting (?) about 3-16 a.m. on 31st. 

a ; Clock rate din+inishbs at thi~ date~ NJ explanati~n giyen. 
b f Four large bu~sts: ~-46-08; 2-47-29; 2~48-41; 2-.52-19; '.all a.711. on 19th. Duration of first about 20 sec. Location. 
c 

1 
Som;thing wrorig with time cor:rectipn as! given in hotes) It aloes not agree at all with recorded correction. 

' ; : : ; ! : ! 

d Small burst 3~12-30! a.m. on ~4th in ~J.- !vein. S. side 6do•- l~vel. . 
e ; Rock; burst record fk-om mine: !(2lst :) 2-3,4-38.5; (24th) 3-12-2.5J.5; (29th) 11-46-.56; (30th) 2-43-44; (3lrt) 2-25-35; 

: ;(3lst) 2-56-43; ! all "sma~ln, a.:p:1. or p.m. not ~ndic~tcd. ~ocation not given. 
f i Sheqt ovcr-ruri. La:st part o~ reco;rd lqst. cf. ch~nge ~imes. j 

? 

? 

? 



KIRKLAND LAKE SEISMOGRAM RECORD 
November, 1940 

No.jRec v d: 
On Off Time Correctioni ; 

Time ! DateValu~ Amount ~ursts~uakes Time 7 Date 
; : 

125 ;25: 11: 6-51 p.m~31: 10 6-55 p.m.1 1: 11\ - 1 

126 ' ,5:li 6-.56 p.mJ 1:11 4-58 p.m.l 2:lll 3 ~ 
127 , n 

1 
4-59 p.m.'. 2:11 3-25 p.m.l 3:ll 3 ;+ 

2? 

17,,5 : .2.· .5 
18. :17 3 

Rernarks 

(B). 

; B,a. Five well-marked bursts, one fairly large. 
1 B?, ( after 3-0.5 a .. m.) , b, c .ni ce clean record. 

128 ; " • 3-4.5 p.m.l 3:11 5-34 p,.m.; 4:11! 3 j+ 21. 

129 a : .5-36 p.mJ, 4: 11 .5-02 p.m.! .5 ~11; - l 
130 : 0 

: .5-03 p.m., .5:11! 4-4.5 p.m. l 6:1r 

:.2. 2 

1+2? 
:18 1? 

0 

0 

0 

0 

0 

0 

i B,BT,d.Two small bursts(?) .Sheet tom and (ôracked). 
i (B) ,e.Sheet on upside dovm but record lines show. 

131 i a '. 4-4 6 p • m.; 6 : 11 l - ! 7 : ll 
13 2 '. n '. .5 - 2 4 p • m.l 7 : 11 J 6-3 2 p • m •j 8 : 11; 

3 i 22.5 
- ! 

3 r 26. 
13 3 : 11 6 - 3 4 p • m.; 8 : 11 l 3-4 7 p . m. i 9 : lli 
134 ; 11 3-48 p.m .. '. 9: 11 \ 4-02 p.m.i10: lL 

3 !+ 27. 
3 l+ 28.5 

13.5 ; " ! 4-02 p .m.'10: 11 j .5-4.5 p .m.=11: 11! -
136 j rr ! .5-46 p .m.lll: 11 17-17 p .m.;12: lt -

139 

137 ; " ; 7-18 p.m.!12:11 j.5-.56 p.m.:13:11; 
138 ; 71 1 5-.57 p.m.~13:11 16-56 p.m.ll4: 11; 

. " ; 6-57 p.m.ll4: 11 i .5-51 p.m.115: 11~ 
i ; ; 

-
3 33. 

8 ! O 
....., ; 

Q l 2 
.l.. , 

:14 i 2 

1 0 
l 1+2? 

1 3 
2i 2+1? 

1 ? 

0 

0 

0 

0 

0 

0 

0 

0 

1 (B), (BT) ~ Line grow'ing stronBer but still good . 
; Clutch not engaged; no record. 
i B,ET. Nice clean sheet. 
: E. Two small bursts. Location not given. 
; (B), (ET)?. Two small bursts. Location'? 

(F). Blasting not shown (Sunday record). 

f. Power off for short inteivali 13 times durin 
(E), (F). Three small bursts. ïfo location given. 
(ET?) . Tvm fairly large , one small burst. 

(B),(BT). Line becoming stronger. Still good . 

a Sh8.r,p burst 3~48 a.m. on 2nd.~ Locb.tiori not given~ Durlation e.bout 3 sec. 
b 'l\vo :large + one smatl burst. ;Duratîon of large ones about 3 s~C. Locations-(?}. c Clock rate diminishes. 
d List of burstd gives one at 4-21-4i9 on Nov. 3. nbes not stat~ a.ra. or p.m. Cannot find one registered . 
e Small burst located \ at 3301178 .. Two! inte,rruptions ~o line' might he bursts.. Not identified as such. 
f Moddrately la:tjge butst at 2-.53 a. r~. on ;12th.. No locati!on givkn. Duration 2 sec. - Total time lost 1h18m. 

night. 

? -
G 

G 

G 

G 

G 

G -
G 

G 

G 

G 

-
G 

G 

G 



KIRKLAND L .A K E SEISMOGRAM RECORD 
November, 1940 

No JRec'd 
On î Off Time Correction! ; ! 

Time \ Date Time i DateValue Amount !BurstsQ,uakes; 
: . ! : ~ f 

Remarks 

140 .5:12 .5-.52 p.m~l.5:11 8-.53 p.m.!16:11! 3 i+ 34 • .5 :18 / 0 1 0 (F), a. No trace of blasting or bursts. G 
141 " ;10-21 p.m ~l6:l~ll-.53 p.m~l7:llj 3 j+ 37,, :10{ 0 0 (B), {S}. Line becoming heavier. Still good. G 

142 : n i11-.54 p~m~l7:1~10-.54 p.m.!18:11! 3 j+ 37 • .5 : .Q./ 0 0 (BT)" Q,uiescent (Sunday record). G 

143 ; a ;10-5.5 p.m ~l8:l~ 5-17 p.m.\9:lll 3 j+ 39.0 :23 j .5? 0 ; B. Four offsets in 10 sec. at 1-04 p.m. Nov. 19.Cau se? G 

144 : " ; .5-18 p.mJ19: 1~ 4-.57 p.m.!20: 11! - i - ! 0 0 
1 

B, (BT), (S), b. 
145 '. " ; 4-59 p.m J20:l~ 4-.59 p.m.!21:ll'. 3 j+ 42. :10 ! 2 0 B>-BT,c. Nice clean ferrotyped records this peri od. 
146 . " : 4-.59 p.mJ21:1~ ~--23 p.m.!22:11j 3 !+ 44. : _2j l? 0 B,BT. Nice record of blasting. 
147 '. " , .5-24 p.mJ22:1iJ 3-oo p.m J23:11l - l - i 1 O ; (B),(BT),d. Line is nowgetting too heavy. cf. 148 . 
148 " 3-00 p.m~23:l~ 3-07 p.m.!24:111 3 l+ 46. !12 ; 1+3? 0 ! B,e. Line strength adjusted. cf. 147. 
149 u , 3-09 p .m) 24: 1iJ 4-33 p .m.J25: 11! 0 ! ? j 2? O ! B. Time circuit broken. No signals. 
1.50 11 ; 4-34 p.m) 2.5:115-15 p.m ~26:ll'. - : - l l+? 0 i (B), (F). Offset in LS. blasting time. 
1.51 " .5-17 p.mJ26:1ij 3-42 a.m)27:.ll! 3 !+ 48 • .5 :23 \ 0 0 l B. FIRST SHEET EMERGENCY PAPER (NARROW). 

1;.a , n 3-49 a.mJ.27:11! 2-34 p.mJ,27:11! - l - i O O i B. Good LS. blasting record. 

1.53 u 1 3-.50 p.m~27:11' 2-44 a.m .j 28:11i - j - ; 0 0 ! B,BT. 
154 · " l 2-4.5 a.mJ28:11i 1-38 p.m.i28:11l 3 l+ .50. : 8 O O l Q,uiescent record. 
15.5 n. j-42 p.m.28:11, 2-35 a.m J, 29:11! - l - 0 0 1 Q,uiescent record. 

1.56 ; " 1 2-48 a.mJ29:11b.2-50 :p.m) 29:11; - ! - ï O O ! Qpiescent record. 
1.57 . " !12-.52 p.m129:ll~l-21 p .• m~29:1L 3 !+ _52. :_lll O O '. B. Two large offsets in LS. blasting t i me. 

a i SheJt not chatiged sbon enougtl. Last paJt ran orf. ; cf. dhange times. c. Two small bursts about 2-0.5 a.m. on 21s t . 
b i Loo~e wire in ~time !circuit cJt oftl sigrials at 12-23 p.nl. on 2;0th except for intermittent service about J uuu • 

d ; Large burst a~ 11-4~-4.5 p.m. !on 22nd. /Location npt gi~en. o,'uration about 3 sec. 
e: One lsmall bur~t aboµt .5-09 a~m. on! 24t~ + three r~ther !1arge loffsets in LS- blasting. 

G 

G 

G 

G 

G 

G 

G 

G 

G -
G 

G 



KIRKLAND LAKE SEISMOGRAM RECORD 
November - December, 1940 

On l Off Time Correction! l 
No~Rec v cil Time Datei Time 1 Date Value, Am.ount 13ur5tsR,uakes Remarks 

1.58 : _5:12~1-30 p.m 29:1~10-12 a.~30: ni 3 f+ .53. · : _fil 1 j 0 i B,a. Large offset 2-.52 a.m. on 30th. Location ? 

1.59 ; n ~1-59 a.mJ30:1JJ 2-37 p.m.!30:11! - - 0 1 0 l B. 
160 l O 1 2-49 p.m.! 30:111 1-2.5 a.m.i 1:12; - - l'? · = 

161 120:1210-51 a.m.! 1:12! 9-36 p.m.j l:li - - l? 

162 ; n ; 9-42 p .. m.! 1:121 8-24 a.m.\ 2:12 - ! -- 0 

16 3 '. H l 8 -4 7 a. m. i 2 : 12l 6-.5 6 p • m.: 2 : 12 2 /+ 5 6 • : 

0 

0 

0 

12; 0 0 
: 

164 1 
" j 9-26 p.m.1 2:12l 8-19 a.mJ 3:12 - ; - l l 0 

G 

G 

G 

G 

G 

G 

G 

- - - - - 5 : 9; 3? l O 1 BT? ( about 11-10 a.m.) , a. Three offsets in 30 s econds. G 1 i+ 57.5 : 9; 
. . 

166 , " ; 6-22 p.m.j 3:12\ 5-04 a.m., 4:12 0 l ? 0 0 

2 ' 8- 7? 0 1Fair sized offsets, one quite large, maybe blasts. l+ 59 .. 
- -: 

168 [ " 4-09 p-m. 4: 12: 2-45 a~m-i 5: 12 - - \ O 0 

169 \ " 3-05 a.m. 5:12; 1-09 p.m.1 5:12 - - i O 0 

170 ' " 1 10 p m 5 · 12:l· 0-26 p m ' 5 · 12 - : - ! -4' ~ - ... : ... ·~ . : : . ---- - -- - ,---~--- --,~ 0 

a No correlation. b. i Very go9d recprd ~S. blasti~g. 

c . The p.arrow siz;e emetgency sheets (~os. j151 to 176 inclulsive; Nov. 26-Dec. 6) were used to bridge a lack of 
: seismograp h paper. The:rie are: a f$w gaps in !the rejcording due to: (a) over-run, (b) failure to preserve 
; every she,et, or ( c) li[~~it spojt fa+ling on cJ:iack be;tween $.djacent pieces of photographie paper. On the 
whole th~ gaps : are short.. Toi avotd such em~rgency conditions, it is necessary for the operator to n otify 
the Ottawa office about \a month b~~ore his $Upply bn han~ is due to be finished. Notification of thi 
articula!r lac~ was rec~ived at ot~awa on Nqvemberi 2}, ~~e letter being dated at Kirkland Lake, Nov. 20 . 

G 

G 

G 

G 



KIRKLAND · LAKE SEISMOGRAM RECORD 
December, 1940 

NoJRecYd 
On 

Time --ruatei 
Off frime Correction_ \ l 

Time 1 D ateYaluei .Amount -~rstS;'Quakesl 
; ; - : î ~ 

171 20:1212-19 a.m~ 6:lill-27 p.m. 6:121 3 ~ 62.. :12 : ? 

172 n \11-28 p.m~ 6!1~ 4-44 p.m. 7;12 ] l ~ 62 • .5 :12_! ? 0 
173 " l 4-46 p.m.: 7:121 3-21 p.m.l 8:12 ; 3 ~ 63 • .5 - :12 l 1 0 

,1941 , : ; l : l - ; 
174 ; 4 : 1 3-2 2 p . m.! 8 : l 2l 4-.5 0 p . m. 1 9 : 12 i 3 rt- 6 4 . .5 : .2J O 0 

0 Is,B,BT. 
B. Good 
B,(S),a. 
(B),(S). 

Remarks 

Strong LS. blasting record. 
LS. blasting record (p.m.) 

17.5 l a j 4-.51 p.m J, 9:12\ 6-22 p~m.jio:12! 3 ~ 65.5 : .2.! l+? 0 

0 

l (F), b. Small bursts (?) at 3-08 a.m. on 10th. 
17 6 · " : 6-23 p.m)l0-12; .5-30 p .m.!11: 12l 3 ~ 67. : .2_i ? 

177 ! n '. .5-31 p.m.!11:121 5--24 p.m. ~12:12; 3 }t- 68,5 :1..§.i 4? 

178 , " \ 5-25 p.m.t2:12l .5-49 p.m.l13:12! - l - ; ? 

179 : " '. 5-51 p.m.t3:12! 6-15 p.m. jl4:12l 2 + 70.5 :12_) 1 
180 " ; 6-16 p.m.!14:12! 1-00 p.m.!15:121 - l - i l+? 

181 " \ 1-00 p.m.11.5:12\ 4-04 p.m. [16:12/ 3 ~ 72 • .5 : .ê.l ? 

0 

0 

0 

0 

0 

B. Blasting (?) again, at 4-11 a.m. on 11th. 
(B},(S),c. Sorne very small offsets. Cause? 
B,BT,(S),d. Good blasting records. 

B,BT,(S),e.Small burst at 2-.52-01 a.m. on 14th. 
B , ( BT} , ( F) • 

1 d,r. Sunday record. Some irregular offsets. Cause. 

a '. Mod-;:rate size purst i at 6-36 a.m. on St~. : . 

b : A series of ~11 otfsets reslembling bllasting froi 4-051 to 4-107 a.m~ on 10th. No correlation given. 
c · A seties of sm~ll offsets res!emblihg bilasting 3-07 to ~-08 p.ril. on 12th.- No correlation given. 

d Sheet badly wrinkleh. Seems t 1o havb be$ wet afte} dryibg on terrotype. Perhaps dried in a frraugb_t. 
e Larg~ amplitude of ts. blasting record \attributed l to b~asting on upper levels of the mine. 

f Sheet over-run:. No l record arlter 4i-04 p.m. Sheet i changed at 4-1,5 p.m. 
~ : ~ . . . 

G 

G 

G 

G 

G 

G 

G 

G 

G 

G 

G 



KIRKLAND LAKE SEISl\~OGRA1'.1 
.. RECORD 

December, 1940 
. . 

No~Rec'd 
On Off Time Correction'. 

Time 1 Date Time 1 DateValue Am.ount 13lirstsQ,uakes 
: ; . . : . 

Remarks 

18 2 : 4: 1 ; 4-15 p • m.; 16 ; 12 ~ 4-38 p • m 1 7 : 12: B,BT,a. 

183 · :: 4-39 p.m.;17:12: 4-34 p.m 18:12; BT,(S),(F). Small burst (?) 10-55 p.m. on 17th. 
G 

G 
184 , H 4-35 p.m.ll8:12 ; 4-29 p.m 19:12; 3 :+ 79. 

80. 
82. 

0 

. 1 
: 16: ? - · 

0 

0 
l? B,BT,b,c~Sheets o~ this pcriod curl very much - crack.G 

185 n 4-30 p.m.il9:12 1 4-33 p.m 20:12! 
. . 3 ;+ • 0 : 3 . / ; B,{F),d,e. G 

186 17 4-34 p.m.:20: 12 / 3-26 p.m 21: 12: 3 '+ =&! l+? 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

( B), ( BT), f, g. Line intensi t~r reduced at 10 a.m. on 2lst.G 
187 ; " 3-29 p.m.,21:12 13-52 p.m.:22:12; 3 (F). Line fine. ~uiescent record. G 
188 :i 3-53 p.m.;22:12 '. 2-28 p.m -123 : 12 3 :+ 

0 : 141 0 

1.5 :lQ.l o i True line. Blasting ? at 12-41 p.m. on 23rd. A+G 

3 189 ·13:1 2-29 p.m.;23:12 : 2-08 p.m.;24;12: 

190 : '~ , 2-10 p.m)24:12~2-10 p.m.\25:12; 0 

191 n ~2-12 p .m.'. 25: 12>2-03 p .m.;26: 12' ~ 

,+ 2 .5 !.!.!/ 0 
? 

;+ 26. 
: 0 

: 14' 2? _,. 
19 2 ; ;: ; 2 -0 6 p • m •. 2 6 : 12 l 2 -12 p .m) 2 7 : 12 '. 3 :+ 2 7 • : 14: 1? 

i B,BT, (S). LS. blasting (?) 3-04 a.m. on 24th. 
! i. Qui es cent record. 
; BT? , I VI, ( F) . 

(B)°,Iw, (F). Blasting ? at 3-38+a.m. on 27th . 

A+ 

193 · 71 ~ 2-14 p.m.?7:1212-02 p.m ~28:li 3 !+ 28 
194 : r ·12-05 p.m.128:12

1 
2-16 p~m~29:12; 0 ? 

: 121 2 - -
l+'?- , 

! ~uiescent except bursts 2-47-07:2-57-39 a . m. on 28th. 
' B, j. Line improves after heavy burst . 

195 a '. 2-18 p .m •. 2 9: 1212-04 p .m.130: 12: 3 :+ 

196 11 l2-06 p.m.;30:1212-39 p.m .. \31:12; 3 !+ 
29A' : 12: 

29 .5 : 14: 

2 

2? 

; Quiescent oxcept bursts 10-02-23:10-28-20 p.m. on 29tn 

0 ( B ) , ( BT ) , ( F ) . 

a , Chrohometcr rdte increases cri Dec .. ; 16. lJo explana[tion ip. note:s. f. Small burst 3-22-45 a.m. on 20th. 
i ; ; ; '. : 

b A series of offsets. resembli~g records !Of LS. bla~ting !appear: shortly before 3-30 p.m. on 19th, as well as at th 
· \ · ; ; : usual time 2-30~. 

c New Hampshire :earthquake scecis to be rdcordcd fo~ about, half a minute at about 2-30 a.m. on 20th . 

d Blasting ? reciorded: at 3-35 ~ .m. op. 20th. No co~'.relati(on. g,. Chronomcter heur signal fails intermittently. 
e Burst(?) of ~orne magnitude Jt 10-48-24. a.m. on 2pth. ~o corr~lation. T\vo smaller offsets probably due to bursts. 
h No tiace of second 1fow Eampshire qp.ake lon Dec. 24. at ab,out 8-45 a.m. 

i ' Tiro~ signal rqmainc:d on from l9-44 to 1~ noon on Dec. 25I. No t~me for this intorval. Chronometer run down. 

j , Hcavy burst 12-22-3,0.5. Dura~ion 9; sec.! Location ~ot gi~cn. Ottawa Benio:ff not opcrating at the time. rct?:istered 
t _ i : I : at Shawinigfl,n Falls nor at Seve 

A 






