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The attention of the roader 1s directed 
to Section VII. Data supporting the con
clusions end reconnnendations of that 
Section were obtained from the observa
tions made during the six months concorned. 
Many of thesc data arc gi von in some dc
to.il ei ther in the body of this Report or 
in the Appendixos. 
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*** 
Report No. 10. July 1 to Dccanbcr }l, 1942 

Ernest A. Hodgson 

*** 
The general account of the work was brought up to the 

end of June, 1942, in Report No. 9. A description of the 
Obert recorders was there given in full, together with an out
line of the re-organized program which came into operation on 
July 1. The presont report deals with the program for the 
pcriod ending Dccember 31, As in previous issues) a goneral 
summary is first givsn, wfth dctails :.:-ol.og9.tod to subsoquent 
sections or to appcnd ixos,, 

I. Plan of Attack on Rock Burst Problom: As des cribGd in 
Report No. 9, initial listoning :ç:rograr.s i. ·10.ica:c.0d th0, so
called "wcst pillar" of Lal: o Shore Ml nc s 3..S pr -J'liding the 
bost opportuni ty f'or oxpor ::mon ting w l tlJ. t îrn su"Jnudibl e re
corders. Tho pcriod covor ,)d by this report has bc en dovoted 
to the following proc oduro, somevJ'h.a t :_n the ord or ·gi Yen, but 
obviously wi th the pr ograms prose eut ed, more or le ss, simul
taneously: 

(1) Elimination of instrument trouble, very much in evidence 
at tho beginning of tho poriod under reviow. 

(2) Ohccking of pillar locations by listening tests at a 
sorics of drill hal es to determine the best posi
tions for installing recorders. 

(3) Layout of à system of test holcs and rccording rooms 
~nth an adequate system of connecting cables. 

(4) Calibration of instruments to a 'definite, inter
comparable, standard of sensitivity, with pro
vision made for rogular checking to insure main
tenance of that standard. 

(5) Tho adoption at the earliest possible dat e of a set, 
regular, obsorving program, to be maintained 
rigorously in a concentrated effort : to l earn the 
relation betwoen r ecorded subaudible activity and 
bursting ground~ · 
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Tho abovo may be considerod a summary of the work as 
planncd for the last helf of 1942,- the first six months of 
the new program. At the end of that timc, the fivc aims had 
beon attaincd to a point whcro the equipmcnt vms partly cali
bratcd and a fair approximation to a regular s~t· program was 
in operation in a section of the west pillar whero c onsidcr
able pressure was clcarly evidencod by the records. 

II. Instrument Trouble: 

(1.) Writer Coils Burning Out: . Vfuen the progre.m 
began on July 1, the chief trouble vd th the 
equipment ~ms due to the burning out, one 
after another, of the "writer coils" which 
translate the amplified electrical oscilla
tions of the input to mechanical writing of 
a stylus on the Teledeltos paper (see Report 
No. 9). In spite of experiments ~~th various 
types of wax end paint coatings, these burned 
out at the rate of nearly one a day for some 
weeks, until 1:allick, insisting tha t the 
cause was the damp air c~arged wi th explosion 
fumes, installed a 50-watt lamp in each re
corder; since when no coil has burnod. 

During the period when the coils vrere 
burning out, i t was necessary to tako at least 
one recorder t o surface nearly _ evory day, wi th 
the result that for the first month thore is 
little continuity of instrumental hook-up, as 
Will bo noted in looking over the tabulations 
in Appendix II. As soon as possible, the sets 
wero oporated as 111, 222, and 333, keeping 
the thrce uni ts of cach set t ogethcr. 

A complete statament of operating condi
tions requires one t o givo the numbers of the 
Obcrt units, tho holc numbor, geophonc number, 
and attcnuation in decibels. This is usually 
abbrcviatcd as: 222 H4 G2 DlO. 

(2) Recording Paper Fires: Soon after the program 
bcgan, a serios of fire~ occurrod in the re-
c ording unit s • due t o t hc recording pap er 
catching fire from the stylus. Sometimes the 
only result was the loss of a record. On othcr 
occasions, the plastic spools were burned and 
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had to be replaced by wooden ones. 

At first, fires were due to the record 
running sideways on the recorder and so be
coming warped up off the contact platen just 
enough to permit fires to start~ Later they 
were due to the traction of the drive roller 

~g too little to move the paper. Vlhen 
} ~?i s was remedi ed b,..r reducing back tension, 

the paper moved from the supply roller in 
jumps which lifted it from the platen and 
again caused fires. 

Finally, on Sep. 22, recorder 2C caught 
fire early in the morning and burned the unit 
quite badly (see Fig. 3 Appcndix III). This 
fire thrcatencd to spread in tho recording 
room. The woodon recorder boxes woro then re
placed by ones made of steel, the drive rollers 
were made of knurled brass (which tend ta snuff 
out a smoldering record), and the C units were 
checlrnd for aligrunent (md found to be qnite 
badly out) . t'hon these changes had bcen made 
the rires ceased. 

(3) ôther Instrument Troubles Encountered: · 

(a) Shorting of -stylus to chassis by fila
ments of steel wool which were so 
small as to be almost invisible. 

(b) Failure of soldered joint holding stylus 
point on the ann. Sorne points also 
burned off. 

(c) Disintegration of geophone crystals due 
to moisture penetrating the case. 

(d) Poor contacts at amphenoi connectors. 

{e) Broken strands in shielded cable caused 
slight holes in casing, leading to 
infiltration of water and the develop
ment of electrolytic action, with re
sulting electrical disturbance (static) 
on the recording lines. 
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(f) Burning out of radio tubes and a trans
former, the latter of a type which 
could not be exactly duplicated. 
(Nearly all replacements have had to 
be substitutions more or less unsatis-
factory). 

{g) Sorne record paper rolls were a shade too 
wide, resultinglr"a failure of the drive. 
Such rolls when found {usually only one 
in a package of ten) had to be discarded. 

(h) Voltage fluctuations in AC power line. 

III. Listening Program: In order that the pillar might be sur
veyed as thoroughly as possible, to locate stratogic operating 
positions, a listening program was begun at once. From the 
beginning it was found necossary to do all listening during 
the off-shift poriods, but a sufficiont l0ngth of timo after 
blasting. Eodgson decided to carry on the listoning program 
from 5-30 to 7-30 a.m. each day. This was carriod out regularly 
every day he was at Kirkland Lake,- about half the timo during 
the int_erval July 1 to Dccembor 31. 

At first thG listening was donc by mcans of L.S.l~. 11 or 
L.S.M. 12, \l'hich aro am.plificrs pormi tting the uso of head 
phones but not affording any record. Later, 11\hcn the Obort 
rocorders werc hooked up by long cablo linos from central ro
cording rooms t0 widoly distributed geophonos which could be 
conne et~~~ wi11, i t we.s found dosiro.blo to lis ton in over 
the Obc:_:)units which furnisho s o. record at the same time. 

To permit the use of an extra list oning set (L. S.M. 11 
or L.S.M. 12) arJ,d get a reccr d fr_om one hole while recording 
on the Obert set from anothor, Gibbs dovisod an extra stylus 
manually oporatcd (soe Fig. 4, Appendix III). Using it, the 
opo:rator listoncd over the extra set and rocordod what he 
hoard by the extra stylus. Tho listoning from one hole was 
thus rocorded and correlated v,i th the Obert record from an
other, 

This pro__çcd11ro rosultod in the oporator attaining a most 
uscful farr.iliari ty wi th the nature of the records._ The timbre 
of the sound ho~rd is often sufficiont to permit the identifi
cation of the source, vmoreas the record g ivos much the same 
sort of rcsponsc to many types of disturbanco. It thus be
came possible to n_ote the slight differ onccs in the records 
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and to know more about the nature of the activity from day to 
day. 

Beginning Oct • .5, the da~r shift went on dut y at 8 a .. m. 
instead of? a.m., the night shift remaining on the schedule 
7 p.m .. to 3 a -.m« It was thus possible to do listening up to 
8 a,m. or even a few minutes later. From Oct. 16 on, whether 
Hodgson was at Kirkland Lake or not, Hallick went underground 
at 7 a.m. and carried on the listening program using the 
Obert recordera. Wh.en at Kirkland Lake, Hodgson carried out 
his own regular schedule beginning at 5-30. In this wa.y both 
operators becam.e qui te famili.ar with c ondi tiens throughout 
the section at the mine under observation. The gradual layout 
of test holes ( see Appendix I) and the final adoption or a 
standard program were based on this experience. 

Beginning early in November, daily r9ports were given 
to Mr, Adam.son by Hodgson when returning from underground. 
Wb.en the latter left for Ottawa on Novo 10, .Adan::mr: asked 
that the reports be con tinued; they were a0cordlncly s-ilpplied 
each day by Hallick. Beginning Dec. 1, miraeogra:9hed :f'or·ms 
were used, These are f illed out each o.ay in dnpl:1 ce.te, one 
copy going to Mr. Blomfield and the other to i,1r. Adams or... 
The procedure has become regular routine, 

IV. Layout of Systerp. of Test~_Jiol en end lJnderground Recordigg_ 
Rooms: A visit was paid to the mine ~Y Dr. Obe~t (Oct. 26-
29). At the time, the burncd unit 2C v.ias being rehabilitated 
by Gibbs. Most of Obert vs time ·was spcmt on this and other 
instruments and in discussion on instruments with Gibbs. He 
visited the underground installations only once, Oct. 29. 
Based partly on advice given by him, partly -en the expcrience 
of Hodgson and Hallick, and on cons-'J_lta.tlons with Mr~ _ Robson 
and Mr. Adamson, a system of routj_no observlng was planned. 
This system was to be evolved from that which had been al
ready developed. 

Late in June, an underground recorting room (A in the 
diagrams of Appendix I) had been built in. 420l'f!f7. This 
was visited ·1,y Mr. Blomfield and Mr. Selnos on July 29 and 
condemned, as being in a dangerous locution. A 3ocond room 
(B in the diagrams of Appendix I} was sclected in the fill 
region about 110' to the oast in 4201W6. This was completod 
and tho first records obtained there on August 5. 

A location for a third rccording room wa.s selected in 
38011.v9 (C in the diagrams of Appendix I) and canploted early 
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in August. The:ro was sOino dolay in getting BXL cable to carry 
in the AC power supply, so that the station vre.s not occupied 
until Aug. 29~ Owing to tho fact that whilo calibration of 
an Obcrt sot was going on in tho laboratory only two sets were 
available underground tho rocording on 3800' and 3900' lovcls 
was very much interruptcd. 'Wb.on only two sots ,.vero available 
they were uscd at station B on 4201":16 ~ 

Lines of Bel den cable were run from station B to hales: 
114, H2.5, Hl9 and H20 all on 4200. Aline of the same cable 
was run from station B dovm through the manway just to the 
west of the station (about 1.5' east of section line 6W) to 
the flatback above 43011.'!? ~ This served to connect H2"3, and 
later H24., to station B. Another line was run v1est from. sta
tion B in 4201W for about 18.5v to the flatback above 420Dn, 
thence up the ma.nvray at section line 8W to 400rJ, and thence 
east to H2?. Similar lines we:rc run in 3801v,, west from sta
tion C to H22 and east for 2.50' to the manway, which is about 
30' west of section line 6l'J, thonce dO'v'm to the flatback above 
3901w6, and thenco wost in the more south'rly of the divided 
drifts ( 3908Yl) to F.13 &nd El8. 

After the conference with Obert, i t wan decided to drill 
a 30' hole (H28) beside E25, another 30' nole (E29) in 3801vr9, 
and a third 30' hole (H30) in 3qoa~;,r6. These holes v1ere to 
be connected to their respective stations and the program 
was to consist of regular daily runs on schedule b (4-5 and 
6-7, a.m~ and p.m.) There were to be two rocorders at station 
B, recording from two Ael a0~ed hales of the available E24, 
E2.5, H26, H27, and H2 3 and ~:. ist ening from tho others. There 
was to be one recorder at station C, recording from H29 with 
listening from H30 .• 

It was planned that a tosting oscillator should be built 
by Gibbs as dosignod by Obert, and that the recording sets 
should be calibrated and maintained at a seloctod, intercom
parable standard of s onsi ti vlty whi ch was to bo t estod at 
rogular intervals. 

Gibbs proposed also to build a capacity bridge to test, 
from the observing stations, tho linos with the goophones 
attachcd without disturbing tho sotup at any givon hole. 

Further, it was docidod to firmly wedge 7' steel bars• 
1 3/8" diamoter, into 6' holcs drilled noar each gcophone 
position. On the projocting ends of each of these we.·s 
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to be mounted a tapping mechanism to be designed and built 
by Gibbs. These were to be operatod from the station con
cerned, Tho tappers wore designed to give a slight kick to 
the buried geophone which should record as an offset on the 
record- lAlh.ile these offsets might differ among themselves 1 

they should al,vays be the sam.e for any given hole, regardless 
of what geophone or recorder was being used. 

Also, Gibbs planncd to build a shaking table to test 
and calibrate the geophones. 

As the supply of Belden cable was strictly limited, and 
it might be destroy·ed in a burst, arrangements wore made to 
éplace all lincs by :sn., cablo and to run parallel to each 

lino of BXL a lino of style B wire wh.ich could be used to 
operate the tapping mechanisms. 

In order that the coverage of the piller might be 
greater with the limitcd cquipmcnt available, Gibbs was to 
design and build time swi tchcs, so tha t t _wo geophones could 
operate for alternate half hours on the same recorder. 

The wiring was complotcd and the steel bars set for the 
tappers by Nov. 9~ A laboratory fonn of the oscillator was 
completed by Gibbs and an initial tcsting of the recorders 
completed by the middlc of Decomber. Regular underground 
calioration was not begun nor werc the oscillator or capacity 
bridge completcd for this purpose. The time switches were 
completed by the end of December but were found to be very 
troubles orne. It was necessary t o make them ent irely, piece 
by piece, f~om scrap material. The electric clocks used had 
to be modified. Altogether it was a slow, unsatisfactory, 
and discouraging process '\t\hich could have been done efficient
ly and quickly ha.d i t been possible t o purohase the chea.p, 

- commercial switches àlready on order for nearly six months., 

V. New Equipment Ordered: In order that more adequate cover
age of the pillar mi.ght be made, it was decideq at the tim~ 
of Obert's visit to make a special effort to obtain a.uthority 
to purchase: 

( lJ Three complete new Obert recorders. 

(2) The switches for time switches. 

(3) Fifty crystals and twenty-five transformers for 
new geophones. · 

(4) A supply of cable to meet the proposed ne eds . 
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(5) A supply of spare tubes, transformers, amphenol 
connectors, etc., etc. to tako care of require
ments for the next six months at least. 

The ~equirements nere tabulated and on Nov •. 11 Mr. 
Blomfield and the writer intcrviewcd the authoritios at Ottawa 
with a view to obtaining the necessary priorities. These 
were obtained promptly and the orders vrcre placed at once. 
No orders had yet been filled by Doc. 31 oxccpt that for the 
crystals :ror the geophonos. 

VI. Handling of Records: As the records came from the re
corders thêy arc in rolls, oach containing at least 30' of 2" 
paper strips. ~arly in July, Hodgson dcviscd a system of 
making thoso up into books by pleating the records accordion 
fashion. Thosc books show 8" of record on each page. Every 
inch of the ontirc record is open to inspection by simply 
turning the pages. IJJ',vvu"z..,,v JL,,,)"î-....,~1":.c... ~ 

To facilitate the meking of these b ks_.., a mechanica.1 t 
plea.ter was designed and :made at the Observa.tory workshop by 
Mr. Bird (see Fig. 1, Appendi'.?C III). It was quite sucoess
ful. The records are quickly made up into books, each having 
a cover of material similar to that used in the caver of this 
report and bearing a mimeographed fonn which provides for the 
registering of all relevant data. The books are numbered 
consecutively and this number, followed by a page number, is 
stam.ped by means of an automatic numbering machine. All re-

. cords obtainod during tho period of this report have been 
made up in to books. Theso are f ilod in spocially designed 
boxes. 

It is thus easily possible to refer to any part of any 
record and to index data appearing therein by the page number. 
Only the right hand pages are numbered. To specifically de
signate the left hand page in a reference the letter A is 
appended. To specifically indicate the right hand page the 
letter B is used. Thus to indicate a reference to the left 
hand page, 14 say, of record 120, the designation becomes 
120l~A. This is the meaning to be assigned to the first en
try at the top of each sample record in Figs • .5 and .6 of 
Appendix III. . 

For the pcriod covered by this report it was decided .to 
estimate the maximum, avera.e;e, end minimum number of snaps 
( c,p .m. = cracks per minute} by inspection of the records• 
taking no account of the coincidences between various records 
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and making no seperate estimate for large, medium, or small 
offsets. 

Obert suggested that, when the new progra.m came into 
operation with the recorders calibrated and the locations 
producing regular records, the snaps should be counted in 
nine categories according as the offsets are large, medium, 
or small on the slow stylus and lar e, medium, or small on 
the fast stylus. Moreover he suggested that the coinc-iden~ea 
between concurrent reoor s be noted. 

The conditions for beginning this procedure were not 
completed until the end of the year, Hence all the activity 
figures tabulated in Appendix III are estimates arrived at by 
inspecting the records and selecting the s ·ection which is a.p
parently maximum, average, and minimum respectively, .and count
ing all the offsets in a selected minute in each region. The 
estima.tes are not far from the values which would be obtained 
by counting for long petiods and averaging, but show no dif
ferentiation into the nipe classes suggested by Obert. He 
states that, in their work, it was round that the medium-slow, 
medium-fast group was the one which gave the best index for 
predicting the time of a burst, This procedure is being ap
plied to the records beginning Jan. 1, 1943. 

VII. Conclusions and Reconmendations: Based on the work carried 
out during the period covered by this report, the follO'wing 
conclusions and recormnendations may be tabulated~ 

(1) It has been clearly demonstrated that anything less 
than a 6' hale is quite useless (indeed mis
leading). The 30' hales- are much more satis
factory and seem to be deep enough. It is pro
posed to make tho 30v h9le the standard for this 
work and to have such ho1es cased for a depth of 
6' - 8', the casing extonding at least a foot 
beyond the wall and forming an attachmcnt for the 
testing tappers. It tas been found that the 100' 
hole (H25) does not extend beyond th_e zone of 
compression, The bottom of this hole is s ome
times more active.,, so:m:etimes less active,. than 
the bottom of the 30' hole (H28) drilled right 
beside it {see Ap.penàix III). 

(2} A sensitivity somewhat less than that used during 
the period covered' by this report, but not much 
less, should be adopt ed as standard. 
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(3) Tapping on the north (foot) wall is not picked up 
by geophones on the south (hanging) wall at dis
tances at all comparable with those over ~hich 
tapping on the south vrall is picked up by the 
same geophones. Geop~ones set in holes on the 
north wallon several different levels have 
shown little or no ground activity either for 
listening or recarding. 'Wh.en bursts occur, it 
is the hanging wal 1 tp.at cornes in. The foot 
wall is seldom broken. 

(4) The "slow'' tracks of the three Obert recorders 
have proved of very little value; and, with ade
quate coverage of the pillar with a sufficient 
nunrber of geophones, they become even less im
portant. The new reoorders have two "fast" 
tracks instead of one fast and one slow. It is 
recomm~nded that, as soon as possible, the three 
earlier sets be changèd to two-track models. , 
It 1s further suggested that the order for the 
necessary equipment be made out at once and that 
steps be taken to secure the necessary priori
ties to ensure their purchase, The actuel cost 
of making the chahge would not be great, but it 
is desirable to reduce the delay to ·?- minimum. 

J., (5) If at all possible, _a voltage regùlator should be 
obtained for each obs~rving station (doghouse). 
At present there is orie only at 4201W6. 

(6) The making of records into books after they have 
been scanned, compared, and analysed has proved 
most valuable, rendering the da ta readily avail
able for checking and · Jompa.rison as further 
ideas grow from leter observations, 

(7) Effective listening is impossible in Lake -Shore 
Mines except during off-shift heurs. Continuous 
rec_ording is possible only a t such times. How
ever, when activity in any region becomes aoute, 
1 t is recornm.ended tha t the recorders and geo
phones concerned be r~-J. on 24h schedule in an 
effort to record up to and through a burst. 
When ground is not dangerously active, it seems 
sufficient to record at alternate half 'h.ours 
from each geophone ·for the heurs 3-7, a1m. and 
p ,m. 'f~lhen records are run 24h a de.y, only the 
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schedule heurs are to be used in the statistical 
study ~ 

(8) It is recommended that all records taken on sche
dule heurs be retained, annotated, analys.ed, and 
made up into book forrn, and that sections of 24h 
runs, not in the schedule, be carefully labelled 
and dated but ~ept in roll form unless and until 
some part of them becomes important. 

( 9) Many sma.11 and not a few · medium snaps ( as re·corded 
at the sensitivity level in use during the period 
under review} record on one geophone and not on 
another, and vice versa, when distances of 50' 
to 75' separate the geophones. The underlined 
words show that this is· net a matter . of relative 
sensitivity of equipmént nor of the efficiency 
of emplacement of the geophones •. 

A study of Fig. 7 of· Appendix III seems to 
show that some snaps are recorded on one geo
phone and not on the other, and vice versa.when 
the geophones are less than 25' apart. 

Howev0r, some medium snaps, as so recorded 
during the period of'· this report, have. been 
clcarly shown to be simultaneous over several 
levels. The significance of these anomal.ies 
is net clear as yet but may become apparent 
wi th the analysis of th.e records, 

1 

(10) In general, the ground about to burst {within a 
week or so) shows great subaudible activity, 
even when the walls do not "talk". So far, . data 
are lacking to show whether this acti vi ty in
creases or falls off imm.ediately prior to a 
bu.rst. It is safe to say that the subau.dible 
method clearly indicates the sections actively 
dangerous, but, so far, predicti on as to the 
time of a burst has not heen clearly demonstrated. 
It is hoped that an analysis of the. records into 
large, medium, and srna:11 offsets may show pre-
di ction trends in one s peeial. group. w·ork along 
thi s line is now· in progress ,. 

(11) Sme.11 pre-bursts occur ln badly strained ground· 
for some days prier td destructive pillar· b.ursts~ 
These are so small as :net to register on the 
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surface seianograph and, in fact, to show a 
(probable) falling off in intensity at a dis
tance of 7ot between adjacent geophones. 

Ther:.::;ms to bp no prediction of these 
bursts either by incrèase or decrease of activ
ity at the geophone sl\lowing the best record. 
After-snaps are very numerous and continue from 
half a minute to fi ve minutes or more. Many of 
these are now recorded and ·several have been 
heard during the listcning periods by both 
Hallick and Hodgson. 

(12) An examination of the back records in conjunction 
wi th the records of the surface seismograph 
will be made as soon as possibl0 to determine 
the shift of pressure after a burst. The 
small bursts occurring in strained ground and 
presumably indicating serious conditions have 
net been knovm to record on the surface seis
mograph nor, so far, exoept in one case, is 
there kno~m to be an.y ·:relation between a burst 
in one part of a pillar and a c~ange in ground 
activity in another part. 

(13) It seems probable that a:seotion of the pillar, 
not under strain at th~ moment, might be sudden
ly subjected to critical strain, within a few 
minutea, by a heavy bt+rst either above or below 
i t in the p illar. · It is, however, reasonable 
to suppose that, even: if this be the case, the 
danger could be detected promptly if equipment 
designed for such emergencies were available. 
There is usually a lag of several minutes be
tween the large burst and another set off by it, 

(14) As soon &s an Obert set is available for use on a 
mobile listening post, the l~s.tening program 
at the recording stations should be abandoned 
in faveur of using the short time available 
eaoh day in exploration over a greater section 
of the pillar. 

(15) It is recommended that steps be taken at once to 
put in pipe conduits {1~'5 diameter at least) 
from each level te .adjacent levels throughout 
the pillar. Each time a rill is completed, ~ 
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pipe conduit should be put in place before the 
fill is poured, unless a connection has already 
been made between the levels concerned. This 
will result in a great saving of cable which 
is so hard to get and still harder to replace 
after a burst and which completely holds up the 
program until it can be obtained. 

(16) It seems vitally important that some more direct 
and regular oonnection be made between the pro
gress of mining in the -region under study and 
the activity of the ground as shown on the re
cords. It is clear that much of the fluctua
tion in activity is due to the amount of powder 
used, the number of holes blasted and the ap
proach of the rill to the top and t oward the 
pickup geophone. It is strongly recommended 
that steps be taken to make this mining informa
tion readily avai lable in some simple routine 
manner for the regular use of the rockburst 
survey. 

(17) A good deal of valuab1e equipment is maintained in 
the underground ob serving stations ( doghous es). 
The fact that it is vital to the work and al
most. irroplacable makes it more va1uable than 
i ts cos t would indicat e •. Much of the time of 
trained observers is spent. in these doghouses. 
In view of· the ~xp eri ence so far gaïned, i t is 
strongly urged that these doghouses should al
ways be buil t: 

(a) 1Vell in the fill regi on wi th no part 
of the pillar between the dog
house and the cross eut •. 

(b) Against the north (foot) wall ~ 

( c) Wi th timbers·· competent to take. pre~ ... 
sure and s ided wi th 2" plank .. 

'-

The doghouse at 4201W6 may be cited as an 
exemple of a satisfactory structure. .. The only 
speci,fication above whi.ch it fails t o meet is 
that it was built against the south wall. 

(18) Until the calibration and. standardizatl'on of t he 
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recordera and geophones is accomplished and 
checking is done regularly as a routine pro
ccdure, the program operates at a consider
able loss since undisuuted conclusions can 
nctV(?r b~ dravm from the observations. 

Dominion Observatory, 
Ottawa, Canada, 

April 1, 1943·, 



APPENDIX I 

Test Holes Assigned to 
Rock Burst Research 

0 

The test holes (Nos. 1-30) drill ed f .or use in 
the rock burst program during the period covered 
by this report are plotted in plan and in elevation. 
Plan and ·elevation have each a vertical scale indi
cated by the 125' difference in the levels. The 
section lines on· each chart are 100' apart. In 
·each. di'agram, east and west arc respectively to the 
rigi.'1.t and left, as one :faces the chart$ ., In the 
projection of the plans, the ohliq_ue 1-ines run down 
and t o the lef-t ( sou th.) and up and to the right 
:(north), the minimum acale division ·both east-west 
and ·north-south being 50v. 

0 
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Test Holas Assigned -~o Rock Burst Researcb. 



Test Holes Assigned to Rock Burst Research 

........ .... ........... , ••• ; •••••••• -··· ................... 1'" .. , ............................................... -~· .............. , •• -~ ••••••• , 

No 1?!1 or 
• DDNo. Date Location 

and 1'lall Depth 
7 

Remarks G 

··································-·············~···· .. ············································ .................................... . 
1 
2 
3 
4 
.5 
6 
7 
8 
9 

10 
11 

PD 
PD 
PD 
PD 
PD 
PD 
DD 
DD 
PD 

PD 
PD 

May 

" tl 

" 
" 
" 

July 2 
" 2 
tt 3 

4201w· .. G-s 
A-2 01 l.1-6-s 
4201VJ-7-S 
420111-7-S 
4 2 011·1-8 -s 
42·01~1-8-s 
420P:/-9-S 
42 or.'T-7-N 
400r:V-7-S 

" 3 400Fl-8-N 
" 11 38or'!-8-s 

6' l" Gooff hole, fairly solid rock 
3' 7" Good hole in solid rock. A. 
4' 6" Ground shattered. A. 
.5' 2" Good hole in solid rock. 

? B .. 
? B. 

l' 0" A, C, D. 
3' 6° Good hole, solid rock. A, · D. 
.5' 0" Tandem holes, in fair con-
.5' 0" dition when drilled. 
.5' 0" E. 
6' l" Tandem holes, in fair con-
6" 4" di tion when drill ed. 

12 PD " 11 3801T7-9-N 6' 0" Rough at inner end. Solid. 
13 PD " 11 3 908l'f-8-S .5 t 11" Rough for 2' , then . good. 
14 PD tt 13 430Fl-7-S 4' 10" Rough. 
1.5 PD " 13 430ll1-7-S .5' l" Very rough 2', then good. 
16 PD " 13 430P'f-8-s 4' 9" Broken ground 18" in hole. 
1? PD " 13 4001~'!-8-s .5' 0" Broken gro11nd. Rough. 
18 PD '' 13 3908~1-7-S 6, O" Irregular, wavy .. 
19 PD Aug. 7 4201~'!-9-S 6• 0" Ground loose. Beside H7. 
20 PD " 7 42011'110-N 6t l" Good ground. Smooth hole. 
21 DD-367 9 " 1.5 4201 W~? •S 30' 0" Beside H4. F. 
22· • PD " 28 380l1.'J-9-S .5' 4" Very loose. Tandem holes 

.5' 4" good at inner ends. 
23 DD " 30 430Fl-7-S -4' 6" Good ground. A, D, G. 
24 DD4.-3704 Sep .16 4 30lifl·-7-S 30' 3" Near Hl.5. H. 
25 DD-3679 " 22 420111-7-S 103' 0" Beside H4. I, J. 
26 DD-3707 " 23 42011'1-9-S 30' 0" Beside H7 .and Hl 9, K. 11 

27 DD-3708 " 23 40Qll1-7-s 29' 10" Beside H9. L. 
28 DD-373.5 •Oct.28 4201~·1-7-S 29' 9" Be-side H4, .H21 and H2.5, M. 
2 9 DD-3742 Nov. 5 380P1-9-S 30' 3 u Beside H22. N. 
30 DD-3744 " 6 3908~:f-7-S 29' 6tt Below Hl8 .. O. 

z ' ·7 } ~ 1 2- 1 cr r_h~ .. ? ..... ~ .. 
Notes: 

A. Some PD (percussion drill) holes (and a few DD, or diamond 
drill holes ,. mostly shallow) are "bootlegs" left from 
earlier operations and were ta.ken over for this program. 

B. Original depth of this hole not known. The .ground was very 
badly shattercd when lat0r breaking through a rill from 
stope 430111-7 and on Nov. 6, when examined, the hole w~s 
quite blocked. 
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C. Clean, smooth DD bootlog in what was later found to be 
a slab of loose. 

D. Diamond drill hole; number not knovm. 

E. Hole blocked at depth of about 2' when steel was pulled. 

F. This hole was the first deép diamond drill test hole. 
It was drilled right beside H4. Tho work was finishod 
Aug. 15 but the hole was not used until Sep~ 1. It 
was later deepcned to 103' and numbored H25. The 
ground i s fairly good. I-Iol e gave good rosult s as H21. 

G. Hol c found in south wall of 4 3011.'l-7 stopo, on flat-back. 

H. DD-3704 (H24), bcgun Sep. 16; finished Sep. 16. 
0t-30'3" all porphyry. 
O' -8' 3" coro badly brokcn up ·. 14 pulls wi th 

3" or 4" of ground cor e at en.ch pull. 
8• 3"-30' 3" coro not so bndly broken up; rock jointod 

with plones nbout 3° or 4" e.part. 
12 pulls; no ground cor e. 

No sl udge, 

I. See F above. This holc wes originoJ.ly H21 (30' deop). 
It was deepencd to 103' r~d given· the numbor H25. 
Tho ground in the extension wns very good. 

J. DD-3679 (H25), bcgun Sep. 17; finished Sep. 22. 
Hole deepened from 30' to 103'• 
Old ·hole (H21) required roe.ming 18° at 2' and 

18" qt 10'. 
;0'-31' shnttcr od porphyry. 
31'-31'7" gro11nd coro. 
31'7"-37' porphyry bndly broken up. Piecos 

aver age 2" long. 4 pulls. 
37' -61' porphyry not br.dly borkon up. 9 pulls. 
61' -63' 9tt porphyry not sh~tterod. 
63'9"-88 '4" porphyry not sha ttered. 4 pulls, 
88 9 4"-103' porphyry not sh~ttterod. 3 pulls. 
No sludge rcturnod to coll,u- of hole. 

K. DD~B;26) , b cgun Sop. 22; finish cd Sep .. 
~ 0' -19' 9" porphyry core br.dly shnttcr d. 

19' 9" -30' • blocky porphyry. 7 pulls~ 
No s1 udg0. 

L. DD-3?08 (E27), begun Sep. 23; finish ed Sep. 23. 
· 0'-6' shntter od por-phyry. 

6•-11' shr..tter od porphyry; few qunrtz stri~ eJ:"s. 
ll'-29'10t' shr\.ttorcd p orphyry. 
19 pulls in 30'. No sludge . 
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M. DD-3735 (H28), bogun Oct. · 28; finished Oct. 28. 
0' -11' br.dly shn.ttcrod porphyry,. 17 pulls wi th 

2" to 6 u of grou.nd c ore e.t cach pull. 
11' -29' 9" porphyry not br.dly broken up. 

N. DD-3742 (H29), begun Nov. 5; finia~cd Nov. 6. 
0' -2' 8° crush cd porphyry. 4 pulls; c ore br.dly 

brok:en up. 
2'8"-616n crushod lrJn.prophyre and qunrtz (75 per

cent qur.rtz). Core not bn.dly crushed. 
3 pulls. 

6'6"-22' lrunprophyro. Core in short picces 
l" to 2" but not bndly crushed. 
9 pulls. 

22'-30'3" la~rophyro. 3 pulls. Core not ba.dly 
crushod. 

O. DD-3744 (H30), bogun Nov. 6; finishod Nov. 6. 
0'-10' bŒdly shnttorcd porphyry. 12 pulls. 

2" to 4" ground corc nt ench pull, 
10'-29'6" not b0.dly bt'oken porphyry. 7 pulls. 

This hole w~s not drilled in position intended. It 
is about 50' too f~r enst. 

* 



APPENDIX II 

Record Analysis Holos 1-30 
July 1 - Doc .. 31 

1942 

0 

In the following tabulation the suce os si ve 
hcadings arc: 

Roc 
Fr 
To 
A, B, 
Db 

G 

s 

= 
.... 

= 

C 
= 
~ 

= 

Record numbcr. 
from. 
to. 

= Tho three units , of an Obert sot. 
Attcnuatio~ in deoibels. 
Gcophonc numb er. 
Schedulc, whcre: 

a = 3h._4h and 6h-7h, a .m~ and p .m. 

b = 4h_5h and 6h-7h, a~m, and p.m. 
c = 4h_4h3om and 6h-6h3om a.m. and p.m~ 
d = 4h3om-,h and 6h3om~7h a,m. and p.m~ 

Max., Av., Min. = Maximum, Average, and Minimum 
number of snaps per minute (estimated). 

0 



Dates of Recording from Test Holes 

**** 
The only holes used in the recording program were: Nos~ 3, 4, 
7, 8, 9, 11,· ·19, 20, 21, 22, 23, 24, 2.5, 26, 27, 28; which 
were occupied on the dates indicated in the tabulation below. 

**** 

AUGUST 

! ~ !i ~ ~ t ~ :~· 21~1~1!:1:i1~1,~1It:~2~2f ![~2!f!l2~2~2~2 4,~3~ 
7 71 7: 71 1 7:1919 919l91919l191 19191919 9; 9: 9 9 9! 91 9 9 911 1j 9 

; 1 i i : i i2oi20l20:2012oi20202oi2012ol9l9i9 91919:2323 :2323i11 

SEPTEMBER 

;_ ~ - 2 i_ 31 __ ~ i .6[ 71 Bi 9:101~_12~3\14jl.5jl917p.8jl~9'2021!22!23!24f.5!2~27!2812~30j 
; 4 41 4: 4. 4i 4 4: 4 41 4 4 41 4 4i 4 4! 4: 4: 31 3! 4) 4/ 31 41 

7 y ~ 31 \ 
! 9;2JJ21~1j21 1;21!2112 ~212·1:212 ~2~2111 ~ 91 91 9! 41 4j2 212 21 4] ~ 4i 4, 4i 
:1L22l22!22l2222122i22! \ ! 12222!2212212212212212222:22!22! 1 ( ! 1 l : 1 

OCTOBER 
l i 2i 3 4, .5l 6! 71 8! 9:lO~lJ2l3ll4;1516llil8!19l20l21:2 2l2 :,\2i2.5:26,27!28l2930:3~ 
i ~ 3 ~ ~ ~ ~ 4! ~ 4 ~ ~ t ~ ~ ~ ~ ~ ~ 4 ~ ~ ~ ~ ~ ~ ~ ~25 
41 4! 4 4i ~25 j25j2.5f 512.5 2.5!2.5!25[2.5!2 212 212 2212 212 2!2 212 212 2j2222j2 ~2212 92 8j2 612 

; i : i i : : i ; : i 12512512525 i ; : i 2.525,25 ; : ,28, 

NOVEMBER 

~

l i 2: 31 4, 5 61 71 8; 9p_o11r12u.3r1i1.5J617ll8!19:20l2~2223124r2.5!26.2T2829t30l 
5:2512 , !2 5J 25j2 5j25t 5 ~ 5 2 .5[25!2 5 ~ .5 j2.5 2 5i2 5!2 5j2.5l2 5!2 5j2 5 2 .5~ 5 !2; ~ 5j2,!2 5J2; 2 .512 .51 

2 8:2 812 812 82812 si2 81282 812 8!2 812 82 s12 8 2 &2 8:2s12 a:2 8:2 82 28i2812s2 s12 s12s:2 8 2s12ai 

DECEMBER 
i l l 2l 3: 4! .5 6; -7l si 9~qi~12131t4,i511617i18!1 20l21,22~3l24l2.5!2627l28l2~30!3~ 
'2 5;2 5\2 5i2.5, 25 25!24!2 5:2 ,5 j2 5j24,24 2 ~~24l 25!24i2 4.24=2 2 412 4,2412 4~ 4~4j24 2412 5,2 5125!2 ~ 
2 8:2 812812 8,2 28~ 512.5 l2 52.5!2.5:25 2.5l25l27!2 5!2 525!2.5 2512 512.5125~5~.5!2 5 2 .512.5251251251 

, 
1 1 ~812 8l28!28!28l2 828!28,28/2 8!28!2~2 2 6!2 6,2 6~ 6!2 612 6~ 6261 125j25/2 q 
! l ; i 1 : : : i : ; i 128.282ff2ff282812T27;2727: : l 12ff 
= , ! l 1 1 1 1 l l I l ! : · 1 ! i l2 si2 8!2 8 2 sl ! 1 

1 

1 



H3 

Rec Fr Tc ABC Db G S Hax. Av. N'J.D.. · JI Remarks Il 

Sp Sp 
167 21 22 1 1 1 a 4 2 0 
170 22 23 1 1 l a 6 3+ 0 
176 2.5 26 3 3 3 a 2 1- 0 A. 
178 26 28 3 3 3 t a 3 1- 0 
180 2 8 2 9 3 3 3 a 3 1- 0 
182 29 30 3 3 3 a .5 l+ 0 B. 

Oc 
184 30 1 3 3 3 5} 1 a 7 2 0 

Oc 
186 1 2 3 3 3 5 2 0 
188 2 3 3 3 , 3 a 6 4 0 
190 3 . .5 3 3 3 b 4 2 0 New schedule b. 
192 . .5 6 3 3 3 1 b 8 4 0 

3 l 2. \ 1. g ( I 2 l 11 - 2. 2 
Remarks 

A. Stylus writes vcry lightly. 

B. Record of a burst at _ 3-46 a.m. Sep. 30. Compare note K' 
ror H4 • . Activity grcater for the rcmainder of the 
hour then roturn to slight activity. No bursts are 
reported by the mine for this time but burst 286c oc
curred in 160TJ drift at 2-0.5 a, m. Sep. 30. Tha t was 
well recorded on the surface seismograph. The burst 
at 3-46 a.m. doos not appoar on the surface s ci smograms 
but i t is 11ndoubtodly a small burst not far from 42011t7. 

Il C A-- L /} _t;, _. 1)~ s , l € c r ,. io 11 r J i l:t Il 



H4 

Rec Fr To ABC Db G S :Max, Av. Mn. Remarks 

Jn Jl 
1 30 2 1 1 1 .5 2 a '!'" ...; A, B • 

Jl 
2 2 4 1 1 1 0 2 a A, B, c. 
3 4 6 2 1 2 22 2 a 6 3 1 D. 
7 8 9 2 1 1 22 a 18 ? 0 E, F. 
8 9 10 2 2 3 15 2 .a 35 ? 1 G, H. 

1 9 10 11 2 2 3 l5 2 a ~5 ? 1 I. \ 

11 11 13 2 2 3 20 2 a 4 2 0 J. 
12 13 14 3 1 1 20 2 a - K. 
13 14 1.5 2 2 2 20 2 a 2 l+ 0 
14 15 16 2 2 2 20 2 a 2 l+ 0 
15- 16 17 2 2 2 15 2 a 2 · l+ 0 
16 17 18 2 2 2 15 2 a 2 l+ 0 
19 18 20 3 1 3 2 2 a K. 
20 20 21 2 2 2 15 2 a 1 1- 0 
23 21 22 3 1 3 _2 2 a o . 0 0 L. 
26 22 23 2 2 2 10 2 a 2 1- 0 
30 23 24 3 1 3 2 2 a 2 1 ... 0 M. 
32 24 2.5 3 1 3 2 2 a N. 
36 2.5 2.5 3 1 3 2 2 o· 2 1- 0 o. 
38 25 27 3 1 3 2 2 a K. 
42 29 30 1 l 1 10 2 a 34 9 1 P, Q. 
43 30 31 2 2 2 .5 2 a R. 

Ag Ag 
4.5 1 3 2 2 2 .5 2 a 1.5 4 1 
47 3 4 2 2 2 .5 2 a 6 3+ 2+ s . 
49 4 i 2 2 2 .5 2 a K. 
52 i 2 2 2 .5 2 a T T T T. 
.53 7 2 2 2 . 5 2 a 10 4 2 u . 
55 7 8 2 2 2 .5 2 a 10 .5 3 
.57 8 10 2 2 2 .5 2 a 7 4 3 
.5 9 10 11 2 2 2 5 2 a 6 4 1 
62 11 12 2 2 2 5 2 a .5 2+ 0 
6.5 12 13 2 2 2 .5 2 a 14 .5 2 
68 13 14 2 2 2 .5 2 a 6 3 2 
71 14 15 2 2 2 .5 2 a 6 3 0 
74 15 17 2 2 2 5 2 a K. 
77 17 18 2 2 2 5 2 a 8 .5 0 V. 
80 18 19 2 2 2 5 2 a 8 6 1 W. 
83 19 20 2 2 2 .5 2 a 6 3 1 
86 2 0 21 2 2 2 .5 2 a 30 15 0 Vl, X .. 
89 21 22 2 2 2 .5 2 a 14 8. 0 
92 22 24 2 2 2 5 2 a 12 6 0 Y-. 
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H4 (Continucd) 

Rec Fr To AB C Db G S Max. Av. Mn. Remarks 

Ag Ag 
9.5 24 2.5 2 2 2 2 a .5 3 0 
98 25 26 2 2 2 .5 2 a .5 3 Q z. 

101 26 27 2 2 2 :5 2 a 20 10 .5 A, . 
104 27 28 2 2 2 2 a 6 4 0 B'. 
10'1 28 29 2 2 2 .5 ' 2 a 6 4 2 C' 
109 29 31 2 2 2 .5 2 a 5 3 Q B'. 

Sp 
111 31 1 2 2 2 5 2 a 3 2- 0 

Sp 
11.5 1 2 2 2 2 2 a 12 .5 1 
119 2 3 2 2 2 2 a 18 7 2 D'. 
122 3 4 2 2 2 2 a 12 .5 2 
12.5 4 .5 2 2 2 2 a 1.5 6 3 A'. 
1·2S .5 7 2 2 2 2 a 14 .5 2 E'. 
131 7 8 2 2 2 2 a 10 .5 2 A'. 
134 8 9 2 2 2 .5 2 a 7 4 1 
136 9 10 2 2 2 ·.5 2 F' F' F'' F' • 
138 10 11 2 2 2 5 a 7 4 
140 11 12 2 2 2 7 4 
142 12 13 2 2 2 5. 10 6 A'. 
143 13 14 2 2 2 .5 
148 14 1.5 2 2 2 .5 2 a 7 4 l A'. 
151 1.5 16 2 .2 2 .y 2 a 11 6 1 A'. 
1.54 16 17 2 2 2 .5 2 a. 10 .5 l. A'• 
1.57 17 18 2 2 2 .5 2 a : G' • 
160 18 19 2 2 2 y2 a 6 4 l Av. 
163 19 21 2 2 2 .5 / 2 a 6 4 1 A'• 
166 21 22 2 2 2 .5 "2 a 6 3 0 
169 22 23 2 2 2 .5 2 H1 . H' • 
172 23 24 1 1 1 .5 12 ~ 4 2 ... 0 I' • 
174 24 2.5 1 1 1 .51 2 a 4 1- 0 J' • 
17.5 2.5 26 l 1 1 t 2 a .5 2 0 
177 26 28 1 1 1 .5 2 a 5 2 0 
179 28 29 1 1 1 ~ 2 a 9 4 1 
181 29 30 1 1 1 ~ 2 a 12 .5 2 !\' 41 

Oc 
18, 30 1 1 1 1 .5 2 a 10 4 2 

Oc. 
18.5 1 2 1 1 1 .5 2 a 9 4 2 
187 2 3 1 1 1 5 2 a 20+ 10+ 3 
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H4 ( Continued) 

Rec Fr To A B C Db G S Max. Av. 1:n. Rem.arks 

Oc Oc , 

189 3 5 1 1 1 a 2.5+ 1.5+ 5 L' . 
191 .5 6 1 1 1 b 30+ 1.5+ .5 _New schedule b. 
193 6 7 1 1 1 b 1.5 10+ 3 
19.5 7 8 1 1 1 b 40- 1.5+ .5 M' • 
197 8 'l 1 1 1 b 1.5+ 8+ 3 N' .. 
199 9 10 1 1 1 b 20+ 10+ 4 O' • 
201 10 12 1 1 1 ' b 20- 10- 3 
203 12 13 1 1 1 b 1.5+ 8+ 3 
20.5 13 14 1 1 1 .5 2 b 1.5+ 8+ 3 
207 14 1.5 1 1 1 .5 2 P' P' • 
210 1.5 16 1 1 1 3 21 P1 P' . 
214 16 17 2 2 2 ' O '2 b 15+ 8+ 3 Q,' • 
217 17 19 2 2 2 10 2 b 1.5+ 8+ 3 Q' ' R' • 
219 19 20 1 1 1 .5 2 b 1.5+ 8+ 1 S' , T' • 
221 20 21 1 1 1 .5 2 b 10+ 5• 3 T' . 
223 21 22 1 1 1 '.5 2 b 10+ .5+ 3 T' • 
22.5 22 23 1 1 1 .5 2 b 10+ 5~ 3 U' ~ 
227 23 24 1 l l 5 2 b 2.5+ 10+ 3 V' • 
230 24 26 2 2 2 0 2 b .5 1+ 0 ,_i11, • 

233 26 27 2 2 2 5 2 b .5 2- 0 
2 35 27 28 1 1 1 '5 2 b 10 5+ 4 X' • 
237 28 29 1 1 1 '_5 2 b .5+ 4+ 3 Y'. 
239 29 30 1 1 1 '.5 2 b 5+ 4+ 3 • 
241 30 31 1 1 1 '.5 2 b 5+ 4+ 3 z' . 

Remarks 

A. Only occasional small offsets. 

B, Very insensi tive .. Only small offset_s at long intervals. 

c. Recorder coil burned out on lC, Replaced lA .. a.nd lC with 
2A and 20. 

D. Slow stylus coil burned out ear ly on J,11y .5. 

E. Sudden increased activity 3 a.m. July 9. 
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Remarks H4 (Continued) 

F. The record on July 8 we.s avoraging abo 1it 1 c.p.m. but when 
the set came on automatically and unchanged at 3 a.m. 
July 9 the aètlvity had in_creased to about 18 c,p.m. 
It got down to à.bout 2 c .p.,m·. by 7 a.m. July 9. July 
8- 9 was a 1-f ed. -Thurs ~ 

G. Sudden inoreased activity 3 a.rn, July 10. 

H. Again a grcatly incteascd activity aftcr the night shift 
blasting. Minimum by 7 a.m, July 10 was about 3 c.p.m. 

I. Increasod act1vity less on second day. 

J. July 12 was a Sunday. Activity all small. 

K. Record burnod in service, 

L. Record abso.lutely blank. Instrument trouble? 

M. Juet beforo 4 p.m. on July 23 the record ran crookedly 
and the rest of the rocor~ is distortcd but partly 
legiblo,_ It is clear that the normal acti vi ty was 
maintained. 

N. E.A.H. forgot to turn record. on. 

o. Record ran 3-4 and 6-7 p.m. July 25 and was then changed 
Saturday evening, July 25, by E.A.H .. after the burst 
at 11 a.m. July 25 in stope 43O1W9. Shortly aftcr 6 

. __ p.m. July 25 the record ran crookedly but is legible. 
The activity in this 6' hol0 some 3OOv from the burst 
and closing off about 4 hr. previous is markedly low, 
The attenuation ~ss only 2 Db. 

P, Marked increase in activity • 

. Q. This is a marked increase in activi ty but it is t'a be 
noted that the instrumental set up has changed since 
the preceding records. 

R. Record lost unaccountably·. 

S. Uniformly moderate activity. 
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Rcmarks H4 (Continued) 

T. The activity through most of the record was about max. 6 
c.p.m.; Av. 4 c.p.m.; Min. 2 c.p.m. but a succession 
of bursts roe;istorod from 3-4 n .m. :\ug. 6. See note 
J. for H7. 

U. First record in doghou so 4201'\V6. 

V. Some small bm•sts (?) rcgistered shortlJ before 4 a.m. 
Aug. 18. 

W. Activi ty diminishes through record. 

X. First definite evidence of ore skipping 3-4 a.m. ·Aug. 21 
in No. 4 shaft. 

Y. Activity on both styli. 

Z, 1.'lell defined acti vi ty. 

A9 • Activity began 6 p.m, Aug. 26. 

B'~ Defini te evidence of ore skipping in No. 4 shaft 3-4 

C'. Definite evidence of ore skipping 3-4 p.m. Aug. 28. 
Location not known. 

D9 • Small burst about 4 p.m, Sep. 2 

a.m. 

E9 • First tapping tests. 11.Then tapping done on sou th wall i t 
registered very vrell but not when done on north wa.11. 

F'. Record not turned on {by E.A.H.) till 6 a.m. Then there 
was a max~ c.p.~. = 7, av, c.p.m. = 3, min. c.p.m. = 1. 
Record ran 6-7 a.m. Sep. 11. 

G9 • AC supply plug left in:properly inserted by z. 11:. G. No 
record. 

H'. No record, Paper caught fire . Recorder badly burned. 
222 taken to surface for extensive repairs. 

I', Record whi ch looks like a burst recorded for a bout four 
minutes at about 6-55 . p ,m., .Sep. 23. 
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Remarks H4 (Continuod) 

J'. Aga.in ovidence of activity at 6-.5.5 p.m. Sep. 24 which 
coming at same time as previous day, di credits the 
records as being due to bursts, They do no resemble 
blasts, however. Cause not knovm. 

K' , Record of what was almost cortainly a burst at 3-46 a.m, 
Sep. 30. cf. I', J' notes abovo. The activity during 
the 14 min; which remained of the record after the 
bur.st averaged about .5.5 c.p.m. but it was down to 10+ 
c.p.m. whcn the record came on at 6 a.m~ Compare 
note B for H3. 

L' .. Pap.er stuck for short timo. Motor kept running and paper 
released. 

M'· . Record ran simultanoously wi th No. 194, this one in the 
69 hale and No. 194 in tho 100' holc. The activity 
was great in both, slightly grcator in H2.5 (the deepcr 
hale) and the coincidonccs wore surprisingly few. 

N' • First "pull . out" test b etween H2.5 and H4. cf. record 
No. 198 in H2.5. 

0' • Cheracter of record changed sine e previous day due t o 
adjustment of recorder. Lines now quite faint. 

P'. Record stuck and ·nearly caught fire. No record till 6 
a .m. when E.A .• E. began lis tening program. Traction 
was weak on the feed and the back tension tao strong. 
The . record would run when tested and then fail to 
start when turned on by the time clock •. 

~,. A most unusual sensitivity. Both styli records alike in 
appearance. The c,p,m. count seems valid however. 
See note F for H2.5 . 

R'. Very wide zero which almost moved the fast stylus to the 
edge of the record- .. 

sv. Activity low for first heur t hen back to the level re
ported in the c.p.m. columns. 

T'. Too much voltage on recording styli. 
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Remarks H4 (Continuod) 

U'. Fast stylus recording many of the offsGts as double. 
Probably due to carbon on the writing point. 

V'. Pap ar ran crookedly mu.ch of the record. Edge burned off 
for nearly 6 min. beginning page 22704. Fortunately 
record did not catch fire and smoldered out. 

't'f'. Recorder decidedly out of ad justmen t. More acti vi ty re ... 
corded on slow stylus than on fast one, Beginning 3 
p.m~ Oct. 25 activity up to Max.= 15+, Av.= 4+, 
Min.= O, but fell off again after an hour. Latter end 
of record seems good but activity very low - about 
Av, = 1+~ 

X'. Paper did not feed until E.A.H. began listening at 6 a.m. 
Many small holes burned in record but no fire. 

Y'. First 40 min. of record show instrument insensitive but, 
a sudden return to normal recording at a time when no 
one was near the instruments, Normal recording con
tinued throughout the record ... 

Z'. For further recording from 4201W7 see tabulations for H21, 
H25 and H28. 



H7 

Rec Fr To A B C Db G S Max . Av . Mn. Remarks 

Jl Jl 
24 21 22 1 3 1 1 a 0 0 0 Absolutely blank, Instrumental? 
27 22 23 3 1 3 /~ a 3 1- 0 
29 23 24 2 2 2 '-l9 1

1 a .5 1 0 A. 
31 24 2.5 2 ·2 2 10/ a 5 2+ 1 .,,, 
3.5 2.5 2.5 2 2 2 10 B 27 6 3 B. 
37 2.5 27 2 2 2 ) l. C 20 1.5 6 C. 
39 27 28 2 2 2 5 1. a 30 1.5 10 Markod activi tJr en tire record. 
40 28 29 2 2 2 5 l.. a 30 10 3 D. 
41 29 30 2 2 2 2 1 a 23 8 4 E, 
44 30 31 1 1 1 10 1 a 13.5+ .50 2.5 F . 

Ag Ag ./ 

46 1 3 1 1 1 10 1 a 1.50+ .50 2.5 G. 
48 3 · 4 1 1 1 10 1 a 8.5+ H H H. 
.50 4 .5 1· 1 1 10 1 a 70 I I I. 
.51 .5 6 1 1 1 10): a .5 O+ J J J. 
.54 6 7 1 1 1 10 1 a K. 

Recording changed to Hl9, a 6' hole 
drillcd in S wall right baside H?. 

Remarks 

A. A series of small continuous bursts from 6-32 p.m. on July 
23 to the shutting off of the record at 7 p.m. When the 
record came on again at 3 a.m. July 24 it was again 
normal with a maximum of about .5 c.p.m. and an average 
of less than 1 c.p.m. 

B. The stope nearcst H7 (4301~9) burst at a little after 11 
a.m. July 2.5, The record was changed by E.A.H. at 8 p~m. 
July 2.5 so ran only 3-4 and 6-7 p,m. on July 2.5. The 
acti vi ty was marlrnd. It is to be noted that H7 is only 
a foot deep and was later found to be in a large slab of 
loose. 

C. Activity markedly greatest beginning 3 p.m. July 26. By 
6 a.m. July 27 (after a Sunday of no mining) the record 
was dovm to an average of less than 1 c .p .m. 

D. Activity began to be great at 3 a.m. July 29. During the 
p.m. runs on July 28 it ' was an average of about .5 c.p.m. 
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Remarks H7 (Continued) 

E. Activity began to be ereat at 3 a.m. July 30. During the 
p.m. runs on Jul~r 29 it was an average of about 5 c.p.m. 
A small burst registered 3-28 a.m. July 30 and a larger 
one, recording -ror more than a minute, registered at 
3-43 a.m. July 30. 

F. Marked activity throughout record. Burst about 6-31 p.m. 
July 31 recorded for nearly two minutes. 

G. Very marked acti vi ty began 3· a.m. Aug. 2 and gradually 
diminished over the weekend, Aug. 2 being Sunday. 
Most of the activity was small and on the fast stylus 
but there were about 2 c.p.m, on the average of strong 
throws on bath. In spite of the very marked activity 
there were no bursts. · 

H, Record began very actively with average of more than 75 
c.p.m. The activity fell off gradually during the record .• 

I. Beginning w:i.th an activity of about 2,5 c-.p.m. on the average, 
all small, the activity increased during the period 6-7 
p.m. Aug. 4. From 6-50 to 6-53 three small bursts re
cordod. Two others of short duration but strong offsets 
occurred at 3-10 and 3-18 a.m. on Aug. 5, and a succession 
of those followed almost con tin·1ous1y till 4 a.m. when 
normal strong ac ·:;i vi ty ~ms rosuried to the end of the 
record. 

J. Abnormal activity began 3 a.m. on Aug, 6 and continued till 
the closing off at 4 a.m. A succession of severe bursts 
occurred. Normal ·strong activity was resumed at 6 p.m. 
Aug. 6. See note I for H4. 

K. Entire record open circuit oscillations. 



H8 

Rec Fr To A B C Db G S Max. J v. Mn. Remarks 

Jl Jl 
10 10 11 3 1 2 .5 a 2+ 1- 0 A. 
17 17 18 3 l 3 2 .5 a l+ 1- 0 
18 18 20 2 2 2 15 .5 a 1- 1- 0 B. 
21 20 21 3 1 3 2 .5 a 1- 0 0 c. 
22 21 22 2 2 2 1.5 .5 a l+ 1- 0 
2.5 22 23 1 3 l 2 .5 a 1 0 0 D. 
28 23 24 1 3 l O .5 . a 0 0 0 E. 
33 24 ·2.5 l 3 l O .5 a l 1- 0 F. 
34 2.5 2.5 l 3 1 0 .5 H 0 0 0 G, H. 

Remarks 

A. Slow stylus coil burned out July 11. 

B. Very little on the entire record. 

C. Record almost complete blank. 

D. One snap only on entire record. 

E. Record absolutely blank. Instrument trouble? 

F. Very litt le acti v i ty. Instrument OK. 

G. No activity recorded. 

H. The instrument was in good order so far as known but no 
activi ty was recorded. It ran 3-4 and 6--7 p.m. July 
2.5. After the bur st in 4 30P\T9 stope the record wa.s 
removed by ~.A.H. Saturday evening, July 2,5. 



H9 

Rec Fr To A B C Db G S }.:ax. Av. Mn. Remarks 

Ag Ag 
87 2 0 21 1 1 l · 20 15 2 A .. 
90 21 22 1 1 1 100+ ·60 30 B._ 
93 22 24 1 1 1 a 100+ C C c. 
96 24 2.5 1 1 1 a 2.5+ 15 .5 :Mostly small 
99 2.5 26 1 1 1 a 30 ... 20 10 V!ell defined 

102 26 27 1 1 1 ? 2.5+ 1.5 10 
105 27 28 1 1 1 .5 .50+ 25 10 D. 
108 28 29 1 1 1 .5 .50+ 2.5 10 E. 

Sp ~ 

113 31 1 1 1 1 .5 .-5 a 20 1.5 10 
Sp 

116 l 2 1 1 1 8 .5 1 F . 
1.58 17 18 1 1 1 .5 O+ 30+ 20+ G. 
161 18 19 1 1 1 100+ 7.5+ .5 O+ H. 
164 19 21 1 1 1 40+ 2.5+ 1.5+ I. 

/ 

Remarks 

A. Activi ty diminishes through record. 

·B. Activity diminishes very little. 

amplitude. 
activity. 

C. Strong _activity as indicated from ·3-4 p.m. Aug. 22, then 
markedly less over the week end. Only 1 .... 2 c,p.m. 
toward end of record. Compare .t:Tote H for Hl9. 

D. Strong activity began 3 a.m. Aug* 28. Previously qui te 
moderate. 

E, Activity increased slightly 3 a.m, Aug. 29. ___-/ 
~ - -

F. No evidence of anything like nstatic :, . 

G. S'low stylus coil shorted to chas sis by bit of· steel wool. 
Not recording after first half hour. Strong activity 
on fast stylus s eems real. 

H. Strong activity seems real. 

I. Definite falling off of activity (Sat., Sun,) 



Hll 

Rec Fr To A B C Db G S Max. Av. Mn. Remarks 

Ag Ag 

111 29 31 3 3 3 10 ' 1 a 8 4 0 A. 
Sp 

114 31 1 3 3 3 .5 1 a 20 10 .5 
Sp 

6 117 1 2 3 3 3 10 1 a 12 0 Very wide zeros. 

Remarks 

A. The geophone was placed in Hll by F.J,H. in mistake for 
H22 which accounts for the short run on this hole. 
This is the first recording done on 3801w. 



Hl9 

ec Fr To A B C Db G S Max. Av. Mn. Remarks 

Ag Ag 

.56 7 8 1 1 1 10 1 a 200+ A A A. 

.58 8 10 1 1 1 10 1 a 6.5 ♦ B B B. 
60 10 111 1 1 10 4 a 100+ C C c. 
64 1112 3 3 3 .5 4 a 20 10 2 D. 
67 12 13 3 3 3 .5 4 a 1.5 10 3 D. 
70 13 14 3 3 3 0 4 a 2.5 10 3 D. 
73 14 1.5 3 3 3 û 1 a 36 1.5 .5 Much small amplitude activity.E • 
76 1.5 17 3 3 3 0 1 a 100+ F F F. 
79 17 18 3 3 3 0 l a .5 O+ . 2.5 1.5 Mostly small amplitude. 
82 18 19 3 3 3 0 1 a 70+ 2.5 1.5 Mostly small amplitude. 
8.5 19 20 3 3 3 0 1 a 100+ .50+ 2.5 Strong acti v1 ty. G. 
88 20 21 3 3 3 .5 1 a 1.50+ 60+ 40 Strong activity throughout, 
91 21 22 3 3 3 .5 1 a 7.5+ 40+ 2.5, Strong acti vi ty throughout. 
94 22 ·24 3 3 3 .5 1 a 1,50+ H R H. 
97 24 2.5 3 3 3 5 1 a 7.5 2.5 10 Mostly small .. D. 
00 2.5 26 3 3 3 5 1 a 8.5 30 1.5 Mostly small. 

Sp Sp 

.5.5 16 17 1 1 1 .5 3 a 60 30 20 Slow stylus coil burned out. I • 

Remarks 

A. For earli er recordïng from this same position see the re
port for H7 whi 'ch is right b es ide Hl9. The former is 
only about a f-oot deep ·whïle the latter is 6 v deep. 
This i s the ·first record from Hl 9. Activi ty is very 
great throughout. During =the latter part of the period 
3-4 a,m. Aug .• 8 a succession of bursts is recorded .• 

B.. Activity wa.s nioderately stror;ig on Aug. 8. Beginni-ng '3 p.m, 
-!ug. 9 (Sunday) strong activity was begun which. con
tinued, diminishing only slightly t :o the end of the re
cord. 

C. Moderately active to 3 a~m. Aug, 11 when the activity ·be
came very marked diminishing only slightly to the end 
of the record. 

D. The small frequent activity of these records may be in
st·rumen tal, due t o ·.non-grounding of centre tap of 
transformer of geop-hone, 
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Remarks Hl9 (Continued) 

E. Installed internal transformer in Gl. 

F. Marked activity from beginning of record, diminishing 
toward the end of record which covers a weekend. 

G~ Small burst 3-12 a.m. Aug. 20. 

H. Very great activity 3-4 p.m. Aug. 22. Then diminishes 
gradually over the weekend to about 10 c.p.m., all 
small, on !ug. 24. Compare note A for R9. 

I. Decided .change in character of record beginning 3 a.m. 
Amplitude greater. Slow coil burned out 3-42 a.m. 



H20 

ec Fr To A B C Db G S Hax. Av. Mn. Remarks 

Ag Ag 
6110 11 3 3 3 a · 1 
63 1112 111 a 15 
66 12 13 111 a 150+ 
69 13 14 111 io a 38 
72 14 15 111 a 15 
7.5 1.5 17 111 a 15 
78 17 18 111 a 10 
81 18 19 1 1 1 a 20 
84 19 20 1 1 1 a 20 

O+ 0 
3 O 

50 40 
2.5 10 
10 0 

.5 0 
4 0 
D D 

1.5 10 

Very quiet - Eole in N wall. 
A. 
B. 
c. 
Small amplitude. Diminishing • 
Nearly all on fast stylus. 
All small amplitude. 
D. 
Activity small~ Continuous. 

Remarks 

A. Sorne activity of srnall anplitude on fast stylus beginning 
3 a.m. Aug. 12 but soon died down. 

B. Mostly small amplitude activity on fast stylus only. This 
and the activity on the previous record may be static 
4üe to non-grounding of centre t -ap on geophone trans
former. Also, cable not shielded. 

C, Small amplitude activity. Markedly greater beginning with 
j a.m. Aug. 14. 

D. Activitr - all small - confined to 3-4 p~m, ·Au~. 18. 



H21 

Rec Fr To A B C Db G S M:ax. Av. Mn. Remarks 

Sp Sp 
120 2 3 1 1 1 .5 4 a 1.5 8 1 First record in a 30 1 hale,. 
123 3 4 1 1 1 5 4 a 12 8 2 
126 4 .5 1 1 1 .5 4 a 40+ 20+ 10+ A • 
129 .5 7 l 1 1 5 4 a 30+ 15+ 6+ Tapping test-. 
132 7 8 1 1 1 .5 4 a 30- 15- 6-
135 ·s 9 l 1 1 .5 4 a 30- 1.5- 6- A • 
137 9 10 1 1 1 .5 4 a 30+ 15+ 6+ B. 
139 lQ 11 1 1 1 .5 4 a 1,5 8 3 Good clean record. 
140 11 12 1 1 1 .5 4 a 1,5 8 3 A, C. 
144 12 13 1 1 1 5 4 a 9 7 1 D. 
14.5 13 14 1 1 1 5 4 a 9 7 1 
149 14 1.5 1 1 1 5 4 a 15 9 2 D. 
1.52 15 16 1 1 1 5 4 a 18 9 2 D, E. 

Remarks 

A. Very pronounced evidence of skipping on shaft No. 4. The 
first noticed in the 30v hole 3-4 a.m. 

B. Skipping very pronounced 3.4 a.m. Also what seems to 
have been a burst lasting about 2 min. at 3-48 a.m. 

C. Much quieter 3-4 p.m. Sep~ 11. Also 6-7 p.m. same date. 
ActiNi ty resume9- a t 3-4 a. m. Sep. 12. ---------

D. Skipping very pronounced 3-4 a.m. 

E. This hole was deepened trom 30v to 103' on Sep. 22 and 
began operating on Cet. 6 as H2,5. 



H22 

Rec Fr To A B C Db G S Hax. Av. N.n. 

Sp Sp 
·, 

118 2 3 3 3 3 io 1 a 5 
122 3 4 3 3 3 ~o 1 a 5 
124 4 .5 3 3 3 2 la 10 
127 .5 7 3 ~ 3 .5 la 7 
130 7 8 3 3 3 5 1 a 10 
133 8 9 3 3 3 5 la 
146 12 14 3 3 3 5 1 a 
147 14 15 3 3 3 5 1 a 
1.50 15 16 3 3 3 .51 1 a 
1.53 16 17 3 3 3 5 1 a 
1.56 17 18 3 3 3 5 la 
159 18 19 3 3 3 5 1 a 
162 19 21 3 3 3 5.1 1 a 
165 21 22 3 3 3 .5 1 a 
168 22 23 3 3 3 5 1 I 
171 23 24 3 3 3 5î 1 a 
173 24 25 3 3 3 5 1 J 

Oc .Oc 
209 1.5 16 3 3 3 
212 16 17 3 3 3 
21.5 17 19 3 3 3 
218 19 20 3 3 3 
220 20 21 3 3 3 
222 21 22 3 3 3 
224 22 23 3 3 3 
226 23 2-4 3 3 3 
228 24 26 3 3 3 
231 26 27 3 3 3 
234 27 28 3 3 3 

0 3 b 
0 3 b 
0 3 b 
0 3 b 
0 3 b 
0 3 N 
0 3 b 
0 3 b 
Ô 3 b 
0/ 3 b 
0 3 b 

3 
2· 
"2 
2 
2 
2 
2 
2 
2 
2 

3 
4 
4 
4 
4 

3 
4 
2 
2 
2 

1- 0 
1- 0 
4 2 
3 2 
5 3 

l 0 
1- 0 
1- 0 
1- 0 
1- 0 
1- 0 
1:.. 0 
1- 0 
1- 0 
1- 0 

1- 0 
l- 0 
l O 
l+ 0 
l+ 0 

1- 0 
l+ 0 
1- 0 
1- 0 
1- 0 

Remarks 

A. Mostly smal 1. 't 'lid e zero. 

Wide zero. 

A. 
B. 
B, 
c. 
D, E. ) 
F. -

G. 

H. 

I. 
Wide zero. 
J. 

Remarks 

New schedule b. K. 
'!,'fide zero. 
L, 

M. 
N. 

o. 

B, Many small offsets on fast stylus increase during progress 
of record. Zero very wide. The numerous small offsets 
possibly instrmnental trouble. First tapping tests on 
walls made on thi s record,. well marked when tapping done 
on south wall but little or none when done on north wall. 

C. Record not turned on by E+A.H. 
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Remarks H22 (Continued} 

D. Record valueless. 

E. First hour of record cont inuous ose illations as if due to 
open circ11it. Then wide zero for remainder of r ·ecord. 
Sorne linc trouble apparently. 

F. Zero still too wide, 

G. Second half of record sr 0 1Hs an increascd acti vi ty a t the 
rate of 11-12 c.p.m. but it seems probable that the 
record is a rosul t of instrument trouble. This is 
especially truc since the next record (Rl56) shows a 
return to slight activity. 

H. Instrument sccms OK. 

I. Only first two poriods rccordod. Rcco:_--c~or 0 11t of order. 

J. Only first poriod rocordcd. 30 rocord0r takGn to surface 
for adjustmen t. 

K. Record · shows ~,ery poor jÜckup·~ ·. fa:V bo instrumon tal but 
may be duc to poor rock conditions. 

L. Wide zero continued to 3 p .m. Oct" 18 whon an open cir
cuit rocordod with a fow small interruptions for two 
heur-records, ,aftcr which tho wide zero vtas resumed. 

M. Tao much voltage on slow stylus. Toward the last half of 
the record considerable very small activity recorded 
on the fast s tylus only ~ , May bo instrumental. 

N. Paper did not run due to slippago in drive. No record. 

O, The record showed vory small activity as roportcd in the 
c. p .m~ coli.mms cxcopt for the pcriod 3-4 p ,m. Oct. 25 
when i t ran Max. = 8 , Av, = 4, Min. = 1 aft er whi ch 
the low activity was resumed. Zero was tao wide 
throughout but ospecially during the active hour. 



H23 

Rec Fr To A B C Db G S Max. Av. Mn. 

Ag Ag 
103 26 27 3 3 3 
106 27 28 3 3 3 
110 29 31 1 1 1 

a 25 
a 40 

25 

15 10 
30 10 
15 10 

Remarks 

A, B. 
B, 

Remarks 

A. 1:.ostly sm.all. Possibly partly instrumental. 

B. Definite evidence of ore skipping 3-4 a.m. 



H24 

Rec Fr To A B C Db G S J,:.ax. Lv. Mn. Remarks 

De De 

306 7 8 1 l 1 b .5+ 2+ 0 A. 
318 11 12 1 l 1 i9a b 1.5- 10- 2 
321 12 14 1 1 1 0 b .5+ 3+ 0 
324 14 1.5 1 1 1 10 C _5-t 3+ 0 Now schodulc c. B. 
330 16 17 11110 C 15+ 10- 3 ., c. 
333 17 18 11 1 ro b . 20+ 10- 0 
336 18 19 11110 d·- 30+ 10+ 0 New schcdu.lc d. D. 
338 19 21 3 3 3 io 3 C E .. 
340 21 22 3 3 3 10 3 b 20- 10- ,~ F. 
3 42 2 2 2 3 3 3 3 ro 3 d 20- 10- 5-
344 23 24 3 3 3 10 3 d 40- 20+ 20--
346 24 28 3 3 3 10 3 d 10-t- 10- .5+ G • 

Ja J 

''43 
3.5 8 31 2 3 3 3 d 1.5+ 10- 5-

Remarks 

A. Friction of wri ting s tyli wi th rècord much too great. 

B4 Time switch installcd to run H24 and H26 each alternate 
half hour from 4-'1 a,-m. - -p.m. with H24 coming on at 
the hour and H26 at the half hour. But the time switoh 
did not close prop·erly so that it was always open cir-
cuit for the E26 with much oscillation and no record. . 

C. Last half of record was entiroly lost due te . open circuit 
oscillations. 

D. Last half of· record shows noticoablo falling off ·in aoti vi ty .. 

E. Entire record lost due ·to ,:•ineffectual contacts on time 
switch. 

~. Considerablc timc lest due to ineffoctual contacts on time 
·swi tch. 

G. f.ctivity incroa sod during rccord ·till at the end it was 
a.bout Av-.· = 30+. 



H2.5 

Rec Fr To A B C Db G S :Max. Av. Mn. Remarks 

Oc Oc 
194 6 7 3 3 3 b 40+ 20+ 10+ First record in a 100' hole. A. 
196 7 8 3 3 3 b .50+ 2.5+ 15+ 
198 8 9 3 3 3 b 40+ 20+ 10+ B. 
200 9 10 3 3 3 b 40- 20- 10-
202 10 12 3 3 3 b 40+ 20+ 10+ c. 
204 12 13 3 3 3 b 20+ 1.5 + 10+ D. 
206 13 14 3 3 3 b 20- 1.5- 10- E. 
208 14 1.5 3 3 3 0 / 4 b 40+ 20+ 10+ 
211 1.5 16 2 2 2 10 4 b 1.5+ 10+ .5+ F • 
213 16 l? 1 1 l ~ 4 b .50+ 30+ 15+ 
216 l? 19 1 1 1 .5 4 b 40+ 20+ 10+ G .. 
229 24 26 1 1 l .5 4 b 2 1- 0 H. 
232 26 27 l 1 1 .5 4 b 3 1- 0 I, 

Nv 
242 31 2 3 3 3 .5 6 b 10- .5+ 1 - J . 

Nv 
24.5 2 3 1 1 1 \.5 r, b 20¾ 1.5+ .5+ 
247 3 4 1 1 1 5 1 b 20+ 1.5+ .5+ K. 
248 4 .5 3 3 3 0 4 b 10- .5+ 1 L, M, 1:î. 
2.51 .5 -6 1 l 1 5 4 b 20+ 1.5+ .5+ 
2.5 3 6 ? 1 1 1 .5 4 b 15+ 10• 3 
2.5.5 7 9 l l 1 .5 4 b 1,5+ 10- 3 
2.57 9 10 1 1 1 .5 4 b 10- .5+ 3 o. 
2.5 9 10 1111 1 .5 4 b 10+ .5+ 3 o • 
261 11 12 1 l 1 .5 4 b .5 l+ 0 
263 12 13 1 11 5 4 b 10- .5+ 2 o, 
26.5 13 14 1 l 1 .5 4 b 20- 10+ 4 o. 
267 14 16 1 l 1 .5 4 b . 20- 10.+ 3 o. 
269 16 17 1 1 1 .5 4 b 1.5+ 10- .5 P. 
271 17 18 1 1 1 5 4 b 10+ 5+ 3 o. 
273 18 19 1 1 1 .5 4 \b 40- · 1.5+ .5 o. 
27.5 19 20 1 1 1 .5 4 b 30+ 10+ .5 o. 
277 20 21 1 1 1 .5 4 b 20+ 10+ 3 o. 
279 21 23 1 1 1 5 4 b 20+ 10+ 3 o. 
281 23 24 1 1 1 .5 4 b 20- 10- 3 o .. 
283 24 2.5 1 1 1 .5 4 b 20 ·- 10+ 3 
28.5 2.5 26 1 1 1 .5 4 b 20- 10+ 3 o. 
287 26 27 1 1 1 5 4 b 10+ 10- 3 
289 27 28 l 1 l .5 4 b 10* 10- 3 ~-
291 28 30 l 1 l .5 4 b 1.5+ 10- 2 R, 

De 
293 30 l 1 1 1 .5 b 20+ 10- 0 s. 
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H2.5 (Continued) 

Roc Fr To A B C Db G S :Max. Av. Mn. 

De De 

Remarks 

295 1 2 3 3 3 4 b 20+ 10+ 5+ 
297 2 3 3 3 3 1 b 15+ 10- 5-
299 3 4 3 3 3 ~4 b 20- 10- 5 

Zero too ,,vide. 
Good record. 
T. 

5g~ ~ ~ 5 5 § 1-a: 4 ~ ~i; ~g; { u. 
V~ 
V. 
V. 
V. 
V. 
v. 
W. 
x, 
Y. 

New schedule d. 

305 7 8 3 3 3 10 4 b 20- 10- 3 
308 8 ·9 3 3 3 0 b 20- 10- 3 
309 8 9 1 1 1 10 b 20- 10- 3 
311 9 10 3 3 3 10 4 b 15+ 10- 3 
312 9 10 11 1 10 ~ b 15+ 10- 3 
314 10 11 3 3 3 l 4 b 20+ 10- 3 
315 10 11111 10 b 20+ 10- 3 
317 11 12 3 3 3 10 4 b 25+ 10+ 4 
320 12 14 3 3 3 10 4 b 25+ 10+ 4 
323 14 15 3 3 3 10 4 b 40+ 10- 6 
326 15 16 3 3 3 10 4 b 25+ 10- 4 
329 16 17 3 3 3 lÔ 4 b 25+ 10+ 2 
332 17 · 18 3 3 3 10 4 b 40- 20- 10-
335 18 19 3 3 3 lÔ 4 b 40+ 20+ 5+ 
337 19 21 2 2 2 1~ 4 d 20+ 10+ 5+ 
339 21 22 2 2 2 10 4 d 20+ 10+ 5+ 

~-41~ 2~2-_,,..:2 3:..,.-..,,2c--=-2_ 2 __ ..,.,o,-----,,-4_d __ 4 ......... o _- _2 ..... 0.----~ ~ ~la:-+_ .,,......,/ 
343 23 24 2 2 o 40+ 25+ 20- Z, 
345 24 28 2 2 2 0 4 d 20+ 10+ 5+ Av. 
348 28 29 2 2 2 0 4 b 20- 5+ 0 BT, c,. 
349 28 29 3 3 3 2 ~ b 25+ 10- 2 Bt, cv. 
350 28 29 1 1 1 5 4 b 20+ 10+ 3 BV, cv. 
351 29 30 2 2 2 0 4 b 20- 10- 5 Dt. 
352 29 30 3 3 3 7 4 b 20+ 10+ 5+ n,. 
353 29 30 1 1 1 7 4 b 20+ 10+ 5+ DV. 
354 30 31 2 2 2 0 ~ b 30+ 10+ 5+ D9 • 

355 30 31 3 3 3 7 4 b 30+ 10+ 5+ Dt. 
356 30 31 1 1 1 7 4 b 30+ 10+ 5+ D7 • 

Ja 
,43 

357 31 2 2 2 2 0 C 20+ 10+ 5+ 

Remarks 

A. Ran simultaneously with No. 195 in H4. See note M' for H4. 
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Remarks H25 (Continued) 

B. First t•pull out" test between H4 end H2.5. cf. record No. 
197 in H4. Deeper hole is much the more active. 

C. Acti vi ty fell off somewhat toward end of record vmich 
ran over Sunday. 

D. ~airly continuoua activity. 

E. Record caught fire but went out only leaving srnall burned 
hole. 

F. Feed seems irregular. Frequent small stoppages marked by 
burned. holes beginning on page 2111.5. Very bad on page 
21119. It was fortunate that the record did not catch 

. f1re. Both styli give r '.ecords which look the same - a 
most unusual setting. This is the first record fran 
222 since it was repaired after the fire of Sep~ 22. 
See note~, for H4. 

G. Paper caught fire and burned qui te a section off one edge 
for -nearly 2 min. on page 2160.3. The paper was feeding 
crookedly at the tirne. It came back to normal after 
about 40 min, Burned off at ab out 3-.50 p .m. Oct,. 18 
and record stopped. During last heur paper slipped 
badly remaining stationary, hence the burn off. Did 
not catch fire, however. 

H. Most remarkable change in H25 since Oct, 19. 

I. Paper ran crookedly during much of record. No fire. 
Voltage high on styli. 

J.. Styli have too much friction with paper, Does not pre
vent most of the _recording but makes record ._:very ir
regular as stylus do es not retu:rn to zero after each 
throw, 

K11 May be small burst rcgistered at 6-57 p.m~ Nov. 3. 
Slight trace on 24613A and well recorded on 24713A. 

t. Record began t o run crookedly on page 24809. The edge 
was burned off the record ~or nearly 7 min. on page 
24810. The record came back into position and no tire 
result ed. 



4 

Remarks H25 (Continued) 

M. The stylus friction is much too great. 

N. Looks like small burst at 6-57 p.m. Nov. 4~ In view of 
note K above the record may be instrumental. It ap
pears also on 24912 which seoms to show that the dis
turbance is mechanical but it may not bo seismic. If 
not, cause is not known. See al so 25813A •. 

o. Many electrical disturbances lasting some minutes at a 
time, causing slight 25 çyqle oscillation and a 
wid~ng of the zero. - Instrumental. 

P. i~fcll recorded burst lasting about 4 min. on page 26903, 
Less well registered on 26803 for H28, 

Q,, Severe· oscilla tiens resembling bursts on page 28919 for 
H25 do not appear on corrosponding pages of record 
288 for H28, the latter being the newly adjusted 222 
set. 

R. Burst felt by E.A.H. at 6-22 a.m. Nov. 30. See page 
29=l-44A (H25) and cf •. 290 43B (H28), 

S. Burst at 4-12 p.m. Nov. 30 ( see page 29306B). cf·. 29206B 
for H28. · 

T. Sorne good records of ore pass noise during the listening 
period. 

U. A serios of bursts registered beginning 6 p.m. Dec. 6 
bccoming qui te violent at 6-12 p .m. (page 30337B). 
cf. 30230b on H28. · 

V. Recorders 333 and 111 run on an input divider giving 
two records from same hole. 

W. Activity falls off considerably toward the end of the 
record to Av.= 5- c,p.m, 

X, Maximum activity falls off rapidly. 

Y. Activity becomes groatcr in second half of record reaching 
Max. :::; 30+, Av. = 20+, Min. = 10-4 
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Remarks H25 (Continued) 

z. Activity reported was on first period of record. The 
activity fell off to about Max.= 20+, Av.= 10+, 
Min.= 5+. 

A'. Activity fell off to about Av.= 5+ by end of record. 

B'. H25 G4 was run through a voltage di vider onto 111, 222, 
and 333,, The results were far from satisfe.ctory as 
regards equi valent record_ing,. 

C'. Reavy burst at 6-06 p.m. Dec. 28 recorded on all 3 sets. 

D', Simultaneous recordings on 111, 222, 333 from H25 G4. 
Adjustment of sensitivity much better. 



H26 

Rec Fr To ABC Db G S l1ax. Av. l!n. 

Oc Oc 
236 28 29 3 3 3 I a 
240 30 31 3 3 3 t B 

De De 
336 18 19 1 1 1 _J;) 1 C 

3 3 8 19 21 3 3 3 ;iJ) 1 C 

342 22 23 3 3 3 fQ 1 C 

344 23 24 3 3 3 / 1 C 

346 24 28 3 3 3 - 1 C 

Ja, 
'43 

3,58 31 2 3 3 3 <!/ 1 C 

3 1-
3 1-

5 3 

20- 10-
10- 5-
:)_0- 5-

0 A. 
0 B. 

1 
c. 

.5- D .. 
0 
0 E. 

F. 

Remarks 

Remarks 

A. Recorder all in good order as blasting is well recorded. 
But in this 30' hole in 4201V19 the acti vi ty has fallen 
to almost zero. For previous recording in this region 
See tabulation for Hl9. 

B. Last hour ( 6-7 a.m. Oct. 31) of this record was run 111 
H28 G 6 .. 

C. Entire record lost due to ineffectual contacts on time 
----~wi~ch. · 

D. Considerable time lost due to, ineffectual contacts on 
time switch. 

E~ Greatly increas ed ac ti vi ty t oward end of re·cord. Av-. = 
,50+. May be instrumental but does not appear to be so, 

F. Time switch contacts inoffectual. Continual oscillations 
during E26 part of record. 



H27 

Rec Fr To A B C Db G S Max. Av. Mn. 

De De 

327 15 16 1 1 l 
347 24 28 1 1 1 

b A A A A. 
b 10- 2- 0 B. 

Remarks 

Remarks 

A. Record very active. Av. = 2.5+ c.p.m, but this may be 
instrumental as the connecting cable is very long. 
If not, H27 must be v~ry active. The activity 
incrcased slowly to 4 a.m~ Dec. 16 when it becàme 
qui te pronouncod as notod abovc and so continued.. 

B. Voltage too high on styli. 



H28 

Rcc Fr To A B C Db G S Mo.x. Av. Mne Romarks 

Oc Oc 
238 29 30 3 3 3 ~b 1 O+ 0 A. 
240 30 31 3 3 3 (__9; b 6 3 1 B. 

Nv 
243 31 2 l 1 1 _?/' 2 b 20- 10+ 2 

Nv 
244 2 3 3 3 3 a 2 b 10+ .5+ 2 c. 
246 3 4 3 3 3 0 2 -b .5+ 2+ 0 D. 
249 4 .5 1 1 1 5 2 b .5+ 2+ 0 
2.51 l 6 3 3 3 0 2 b 20~ 10,.. 2 D. 
2.52 7 3 3 3 0 2 b .5+ l+ 0 
254 7 9 3 3 3 0 2 b 1.5+ .5+ 0 
256 9 10 3 3 3 · o 2 b 10 .. 5+ 1 
258 10 11 3 3 3 D 2 b 10- .5+ 1 
260 1112 3 3 3 ô 2 b 10- 2 0 E. 
262 12 13 3 3 3 0 2 b 10+ 10. 3 
264 13 14 3 3 3 0 2 b 20- 10+ 4 
266 14 16 3 3 3 0 2 b 2 0- 10- 3 
268 16 17 3 3 3 0 2 b 1.5+ .5+ 3 F. 
270 17 18 3 3 3 0 2 b 1.5 - 10- 3 E. 
272 18 19 3 3 3 0 2 b 20- 10+ 3 E. 
274 19 20 3 3 3 0 2 b 10+ 10- 3 G • 
276 20 21 3 3 3 

.,; 

2 b 20- 10+ D 3 H. 
278 "l 23 3 3 3 0 2 b 20- 10+ 3 
280 23 24 3 3 3 0 2 b 20+ 10+ 4 I. 
28 2 24 2.5 2 2 2· .5 2 b .5 2+ 0 J . 
284 2.5 2 6 2 2 2 5 2 b .5+ 2+ 0 
28 6 26 27 2 2 2 .5 2 b .5+ 2+ 0 
288 27 28 2 2 2 .5 2 b 4+ 2+ 0 
290 28 30 2 2 2 .5 2 b .5+ 2- 0 K.· 

be 
292 30 l 2 2 2 5 2 b 10- 3+ 0 L. 

De 
294 1 2 2 2 2 .5 2 b .5+ 2+ 0 
296 2 3 2 2 2 0 2 b .5+ 2+ 0 
298 3 4 2 2 2 0 2 b 10- .5 1 
300 4 .5.5 2 2 2 0 2 b 10+ .5+ .0 M. 
302 .5 7 2 2 2 0 2 b .5 ... .5 ... 1 N. 
304 i- 8 2 2 2 0 2 b 10+ .5- 1 
307 9 2 2 2 0 2 b 1.5+ .5+ 2 
310 9 10 2 2 2 0 2 b .5+ 3 ... 0 
313 10 11 2 2 2 0 2 b 1 + 
316 1112 2 2 2 0 2 b 1.5+ 10- 1 
319 12 14 2 2 2 0 2 b 1.5+ 10- 1 o. 
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H 28 ( Continued) 

Rec Fr To ABC Db G S Max, Av. Mn. Remarks 

De De 

322 14 1.5 2 2 2 b 1.5+ 10,.. 1 
325 1.5 16 2 2 2 b 10 .. 5+ 0 
328 16 17 2 2 2 b 10+ .5+ 2 
33117 18 2 2 2 - b 20+ 10- 2 o. 
334 18 19 2 2 2 LO b 20+ 10- 2 
337 19 21 2 2 2 0 2 C 20+ 10- 2 New schedule c .. P •. 
339 21 22 2 2 2 0 2 C 40- 20+ 1.5+ 
341 22 23 2 2 2 0 2 C 40- 20+ 1.5+ 
343 23 24 2, 2 2 -0 2 C .5 O+ 4-0+ 20+ Q,. 
34.5 24 28 2 2 2 0 2 C 30+ 20+ 10+ R. 

Ja 
'43 

3.57 31 2 2 2 2 0 2 d .5+ 2+ 0 New schedule d .. 
✓ 

Remarks 

A. This inactivity is plainly instrument trouble. 111H4G2 
for the same period gives a normally active record 
( see No. 2 39 for E4) .• G6 was taken to surface and the 
crystal was found to have been destroyed by moisture. 

B. New cryste.l in G6. TJorks ver y well. 

C. A number of disturbances lasting a minute more or less 
which are probably due to electrical disturbance since 
some are so identified during the listening period, 
·6-7 a,m. 

D. Friction of styli on paper Tiuch too great. 

E, Toc much voltage on styli. 

F. Some bursts lasting about 4 min. on pa:;e 26803. Very 
prono,mc ed on page 2 6 90 3 for H2.5 • 

G, Record ran crookedly pages 27407 to 27409. Caught fire 
on cdge on page 27407 and burncd off edgc for nearly 
.5 min. but did not set firo to record. Record resumcd 
position and no recording lost. 
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Remarks H28 (Continued) 

H. Toward end of record thcre w0r0 many small offsets 
registered on the fast stylus - May have bcon instru
mental. 

I. Activity falls off toward end of record. 

J. Note that this falling off of activity is net real. The 
set 222 has boon substi tutod for 333. 

,. 
K. Burst felt by E.A.H. at 6-22 a,m. Nov. 30. See page 

29043B (H28) and cf. 29144A (H25). 

L. 

M. 

N. 

o. 

P .. 

Q,. 

R. 

Burst at 4-12 p.m. Nov. 30 hardly registcrs on 29206B 
but is vory woll marked on 293O6B (H25). Is this due 
to lack of calibration or due to the fact that E2.5' is 
the doeper holc? 

Activity falls off toward end of record. 

Fairly well markcd buxst occurred ·at 6-12 p.m. Dcc. 6 
(page 30230B) but it was much bettor markcd on 333 

H25 G4 D 10 on page 30337B, 

Record falls off eonsidorably taward the last giving an 
Av. = .5- c.p.m. 

Some lost timo duo to poor contacts on time switch. 

Activity roportcd was for first poriod only. It fell off 
until at the end of the record i t was d own to Max" -= 20+, 
Av.= 10+, Min.= 5+ 

Activity rell off gradually to about Av.= .5+ by end of 
4-day r ccord. 
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Notes on Illustrations 1 - 7 
Rockburst Report No. 10 

*** 
The first four figures are self-explanatory. Fig. 1 

shows the pleater, press, and numbering machine for making 
over the rollcd records into pleated books. There are shpwn 
also a finished record book in the foreground and, behind it. 
the template for marking the two tab positions. Fig. 2 pre
sents a top view of the rehabilitated 2C unit arter the rire 
damage was repaired. The recorder was burned due t o pape;r 
stoppage on Sep. 22, The unit as it was taken from the burned 
case appears in Fig. 3 and a general view after repaire were 
completed is given in Fig. 4. , 

In Figs. 2 and 4 may be seen the extra lever designed and 
installed by Gibbs to permit the manual recording ot snapping 
heard by means of supplementary listening equipment (L.S.M. 11 
or L,S.~~. 12). The stylus carries a writing voltage as dp the 
regular styli for recording on the Teledeltos paper. It ~s 
put in operation by mcans of the switch in the top centre of 
the frqnt panel (see Fig. 4) and is worked by means of th~ lever 
shown tolded up out of the way near the bottom centre of the 
illustration. 

It was impossible to get some parts to repair the burned 
unit, The ends bu.rned off the stylus arms were replaced by 
new ends spliced ançl eoldered on the undamaged stubs·., The 
mioroswitch for the timing was replaced by a less sensitive 
swi tch {seen just above the record papér beneath the styli in 
Fig. 4). 

The sample records shov.n are reduced to approximately 
ha.lf size, Sorne interesting int et-ference records are .shown 
in Fig • .5 ( 9-13) • In sample 9, the 1.5 Offsets b eginning to 
the right of centre are due t -o blasts which did not coeur in 
Lake Shore Mines. They could. barely be heard Wi th the unaided 
ear.. It is to be noted that they are of longer duration than 
the snaps to the left and that they have a full record on the 
upper (slow) stylus - an indication that they originate at a 
considerable distance. 

In semple 10 is shovm the type of record obtained if the 
line from the geophone te the recorders is open or partially 
open. At first soma of these records (obtained from lines • 
which were sometimes open and sometimes ciosed giving short 
runs of such a type) were thought to have been caused by rock
slides in stopes near the pick-up geophones. 
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Sample 11 is a record of "static" caused b,,.'· slight clec
trical impulses nicked up by the geophono-to-reèordcr oable 
or due to electrolytic action at a poor joint or a brokon 
strand in that cabl0. It •w.i.11 be noted that all the static is 
on the lower (fast) stylus and that three small snaps are to 
be identified by small irregularities on the upper line. This 
"static" can be eliminated by making sure that good cables are 
used with proper joints and no brok~n strands and with a good 
ground shield. For this reason we are installing BXL for the 
geophone-to-recorder lines. 

At about 6-30 a.m. each day a peculiar electric distur
~omes in over the power supply, Thore is always a scries -
f ~.L uu.J.ve buzzes about 3 sec. long with a pause slightly less 

between. These three buzzes are usually followed by three more 
after an int erval of about 20 sec. , and in some cases these 
series of three have ·recorded as many as five times with de
creasing amplitude and clarity as is shown in sample 12 for 
Aug. 16. The first group of three can be heard by radio on 
surface. Even ¼tien only two sets of three record, one can some
times hear succeeding groups on the phonos through the Obert 
unit underground. They do not interfere appreciably with the 
records as they are easily recogni zed and do not occur often. 
The exact cause has not becn identified, but it is not in Lake 
Shore Mines, 

Sample 13 shows the record obtained in 4201VT8 due to . 
sliding of ore in the pa.ss at the cross eut, 800' or more 
away, when skipping ore on No .. 4 shaft~ The skip intervals 
are approximately 70 sec. Two snall sections some 20 min. 
apart are hcre given to show the effect as the am.ount of ore 
in the pa.ss diminishes. Aftor about an hour it fades down to 
merely a slight irregularity on the lower (fast) stylus. 

In sample 8 appears a marked increase _of snapping. The 
left hand side of the record was made at 7 p.m. on July 9 and 
the right hand sidc àlows the conditions when the recorder 
again went into service at 3 a.m, on July 10. Such increases 
are said to indicate critical conditions but no burst occurred 
in this case. 

In Fig. 5 (1-7) appears a series of records taken in 
4201Wl.O. At first the only hole available hcre was a bootleg 
cnly 12" deep· (H7) in the south ~11. On July 2.5 at 11-10 a.m. 
a scvere burst occurred about 100 9 west of this gcophone. It 
was not rocording at the time as it was on a 3-4:6-7 schedule. 
No records wcre made in ·this section prior to July 22 so the 
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history begins th .:m - much too lnto to providc an adeque.te 
be.ckground of data for tho burst which occurrod throo days 
le.ter. On July 23 the snnpping in 420lrno was disturbing to 
men working therc. Rock end timb cr worc bath ''talking". On 
July 24 conditions woro loss noticoablc and on July 25 at 10 
a.m. tho place was qui0t so far as could bo told with the un
a.idcd ear. 

Ex:emining the records, we find no indication of bursting 
conditions. The disturbance in sample 3 is shown in its en
tirety. It was thought at the t ime to have been caused by roc·k 
slides, then to have been due to a ternporary open circuit as 
explained in the case of Fig. 5 (10), but in the light of later 
experience it may safelJr be interpreted as a small pre-burst, 

There was no increase of (recordod) snapping prior to 
the burst and none of any account after, although it is pro
bable that the frequency of snapping is as great or greater 
immediately aftor a burst as before i t. Thcre ,ms a sligh t 
increase on July 25 (samplc 5) and on July 26 (semple 6) but 
not nearly as muchas on July Jl (sample 7) six days after the 
burst. 

It is to be rememberod that the geophone wa.s in a bootleg 
only 12" deep and therefore certai.nly in the· loose. Apparently 
the contact of the block wi th the vVB.11 was poor until July 31 
when the shifting due to the burst and aftcr adjustmcnts made 
good contact and wc got the after snapping as it should have 
recorded. With the aftor snanping six days late as grcat as 
shown, we can only guoss what it might hav0 beon at the ti!ne 
of the burst. 

This serios serves t o show the futili ty of using leftover, 
short holes for pick-up goophones. On Aug. _ 7 the geophone was 
put into a hole 6' deep drilled in the south wa.11 baside H? .. 
This hole (H19} gave vcry active records. (See Appondix II). 
It was superceded by a 30' D.D. hole (H26} which 'WB.S completed 
on Sep. 23. By the end of October, the snaps at this hole 
were down to about one per min. 

Fig. 6 (1-13)· shows the history of activity in 420lvyB 
les.ding up to the holing through of a 16' rill from 430lvr8 
on Sep. 5. Records 1-9 and lOa to 13a were all made on the 
same recording equipment at H4. The b•series, 10b-13b, was 
made from a geophone in a 30' D. D. hole (H21) close t o H4. 
It is to be noted that: 
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(1) The series in H4 shows a definite growth up to 
the t ime qf greatest stress Sep • .5. 

(2) The series in H21 shows a much more marked in
crease on Sep. ·4, It is unfortunate that 
H21 was not ocoupied prior to Sep. 2. 

It is concluded that a 30, hole is much more informative 
than one 6' deep. In this case tho hole (H4) is the best of 
all the 6' hales drilled for this study(about 20 of them) _ 

If, then, a 30' hole is more informative than a 67 hale, 
what could one expcct from a 100' hole? To a.nswer this question 
H21 was deepened on Sep. 22 to 103r. Several "pull out'' tests 
were then run as follows: A geophone {G2) in the good 6' hole 
(H4) was run without change on Obert unit 222. A geophone (G4) 
was run on Obert unit 111 for four minutes at a depth of 100', 
then another four minutes at a depth of 94' and so on ·at depths 
successively 6' less. The comparative records from the second 
of these pull-out tests are given in Fig. 7, those from the 
geophone in the dee~ hale being given first. On each Tecord a 
sensitivity test (T) is recorded by tapping (generally five 
times) on a steel anohor bolt let intp the south wall of the 
recording station at . a distance 12.5-1.50' from the geophones. 

It will be noted that the tests (T) show up well on each 
pair of records indioating that contact with the rock was good 
at each setting and that the bottom of the 100' ho~e is more 
active than the .bottom of the 6' hole. It raises the questions: 

(1) How deep would one need to go to get beyond the 
zone of compression? 

(2) How would the simultaneous recordings from a 30' 
hale, say, compare wi th those from the 100' 
hole? 

To answer the latter question a. 30'- D.D. hole (H28) was 
drilled clôse to H4 and H25 l! The comparison tests were made 
through a long sories of records from H28 and H2.5. (See 
Appendix II). 



Fig. l 

Pleating Equipment 
and Press forMaking 

Record Books-

Fig. 2 

Top View 
of Repaired Recorde~ 
Showing Added Stylus 

Fig. 3 

ta.cording Unit, No. 2C 
after Fire on Sept. 22 

;'ig. 4 

Reoordin~ Unit, No. 20 
after being repaired 

Note Added Manual Stylus 





FIGURE 5 

I History of Activity in ·42or-110 in Relation 
to the Burst of July 25, (Nos. 1-7) 

II A Sample of Rapid Activity Incrèase in 
42011n. (no. 8) 

III Sorne Typical Interference. (Nos. 9-13) 
( 9) Blast ing in anoth er mi ne. 

(10) Open or nearly open circuit 
in geophone cable. 

(11) Poor connection in geophone cable, 
generating 11 s ta tic 11 by electro
lytic action. 

(12) Electrical surges on power circuit. 

{13) Ore running in pass some 800 ft. , 
distant. Note .the s~ip periods 
of about 70 to 80 sec. and the 
reduced interference after the 
skip has been running some 20 
min., thus reducing the amount 
of ore in the pass. 



FIGURE 6 

History of Acti vi ty in 4201VJ8 up to and 
after bringing through a raise from 
4300' level on Sept. 5. 

Nos. 1-9; l0a-l3a: Records made in a 
6 ft. hole (H4) by geophone No. 2 on 
Unit 222. 

Nos. 10b-13b: Records made in a 30 ft4 
hole (H21) b~r geophone 4 on Unit 111. 

Note:- Holes 4 and 21 are drilled sida 
by side in the sou th wall of 420r,·,S. 



FIGOR:I! 7 

Relative Activity at Various Depths in 
a 100 ft. D.D. Hole (H28) and in a 6 r ·t. 
P.D. Hole (H4) -at full depth. 

Keeping geophone 2 at full depth in 
hole 4 (6 ft. deep) and operating on 
Obert TJnit 222 as a check, the geophone 
(G4) in the adjacent 100 ft. hole (H28) 
was operated for about two minutes cach 
time at depths successively 6 ft. lcss. 
the amplifying and record.ing being done 
on Obert ~nit 111. At least once on each 
pair of records, a test is applied (T) by 
tapping J generally fi ve timès) on an anchor 
bolt set in tho v1all at the record0rs -
125 to 1.50 ft. away from the geophonos .. 



Depth 100 ft . Geophone Depth 100 ft. 

1 11111 J ,, 1,,, 1h11 1 1 1 I, 1 J JI'''' J J 

1 

2. H2.5 Depth 100 :ft. Geo
0

phone Depth 94 ft. 

2. H4 Depth 6 ft. Geophone Depth 6 ft • J..III 

;~ ~ ~ - " :, 
. ~I T r~~ . 

3. H2.5 Depth 100 ft. Geophone Depth 88 ft. 

1 
1-

- .:> f :,1 i.:. 

3. H4 Depth 6 ft. Geophone Depth 6 f ~. ~ 

1 1 / 

1 ~

1 

-~~~--,., 1 ,:11 
__.) .n. T f -~-'-___,.l....,1,-----~i 

4. H2.5 Depth 100 ft. Geophone Depth 82 ft. 

,, 

4 . H4 Dopth 6 ft . 

~ t ' 

.5 . H2.5 Depth 100 ft. Geophone Depth 76 ft . 

l\l f 

Depth 6 :ft . Ge ophone Depth 6 ft. 

6. H2.5 Depth 100 ft. Geophone Depth 70 ft. 

?.J-~IJ~ 

6. H4 Depth 6 ft. Geophone Depth 6 ft. 

o' . 
0 2(l145 

1. H2.5 Depth 100 :ft. Geophone Depth 64 ft. 

,( 
~- ~ 

7. H4 Depth 6 ft. Geophone Depth 6 ft • J. o 11 : 

7 1 'l'i ____ Ll~L_J ________ ~-----
_,........ .r,1c T 

8 . H2.5 Depth 100 ft. Geophone Depth .58 ft. 

f,Jr(l" 

8 . H4 Depth 

~«'-

6 ft . 

r , 
1 

Geopi10 10 ::>cpth C. f t. 

• r r 1 fp, 

1 

2024. 

201 



9. H25 Depth 100 ft . Geophone Depth 52 ft. 'l 13 . R2.5 Depth 100 ft . Geophone Depth 

10. R25 Depth 100 ft. Geophone Depth 46 ft . 

t-J '-::,j 
1,h 

7nt~ii' 
•r4. R25 Depth 100 ft . 

• ~tî 5/fr,!' 

• 1 " ~_1_, 1 

j 
10. R4 Depth 6 ft. Geophone Depth 6 ft. 

11 . R25 Depth 100 ft. Geophone Depth 1.5 . R25 Depth 100 ft . 

12. R25 Depth 100 ft . Geophone Depth 34 ft. 16 . R25 Depth 100 ft . 

7 
i.~I ~ 

I i•\~~ 111 1 , I J 11 11 ,i• 
7 /Î·,. ,• _.,,_.,,__, __ ~----,,..~ •• 1-,~,t-

,,. 

6 ft . Geophone Depth ft . 
--.1-






