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The general account of the work was brought up to the
end of December, 1942, in Report No, 10. The present 1ssue
deals with the period January - March, 1943. Mr. Gibbs has
prepered a review of Instrument Development, which appears
es Part B of this revort.

The arrangement of Part A is largely chronological, the
necessary preliminary explanations being given in the first
four sections. The progress made in the research during the
period under review is outlined in sections V - VII. The
final scction VIII is devoted to a summary of the deductlons
and recommcndations. Following Part B, a series of three ap-
pendix tabulations list the details of observations. The
analysis of rccords (Appendix II) has been carried through to
the end of March; but, as the data for February and March
were, of nccessity, too mecagrc to permit any deductions to be
made, only those for January erc prescnted.

I. Recording Program in January: As cxplained in the pre-
ceding report, the weliminary work (determining the best
locale for the investigation, climinating instrument trouble,
and initiating a roegular program) was completed by the end
of December, 1942, The program, as developed, was carried
through regularly during January.

Three sets of Obert recarders were available, together
with seven geophones. The recorders were set as follows,
One was stationed in a doghouse (underground instrument
room built in the side of the drift) on 38019 and recorded
alternately, by means of a time switch, from a geophone in
F29 (Hole No. 29; see Appendix I for location of holes) in
380110 and from another in E31 in_3908W7, the cable for
the latter reaching the upper level via the manway rising
from the 3950' level at Sec. 6.3W, Two others were placed
in the doghouse on 4201W6. One of these alternately served
H27 in 4001%7 and H24 in 4301V/7, the cable for the former
coming down through thc manway rising from 4200' lovel at
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Sec. 8 and that for the latter going down the manway from
the 4200' level at Sec. 5+8. The other set alternately
served H25 and F28 in 4201%W7. All holes were in the south,
or ?anging, wall and each was 30' deep, except F25 which was
100",

The seventh geophone was placed in H26 . {see Report No.
10) in 4201W9 and tas arranged for listening only. A mis-
take in drilling holes 30 and 31 gave rise to some delay in
getting records from 3925' level (H31l), Otherwise, except
for occasional time-switch trouble, the program ran without
interruption through Jenuary to the time of a large crush
burst which occurred on January 29.

II. The Bursts of January 29 and March 31: At 2~12 a.m.,
E.W,T., January 29, a heavy crush burst occurred in the
exact section under investigation. Fortunately, no one was
injured. The levels from 3825 to 4325 inclusive were af-
fected. The drifts were more or less completely closed
from; groximately, the linc of section westward. The
levels 3825 and 4200 (scc Figs. 3 and 7) werc completely
blocked; 3901W (sce Fig. 4) was badly shatteredi It was
possible, however, within a fcw days, to get through on the
gouth drift, 3908 (sce Fig. 5). The timber was badly
shattered in 4001 (sce Fig. 6), and the drift was blocked
for a short distance at the line of Secec. 6, but was opened
without too much difficulty or delay. The flat back over
4301W7 collapsed completely, and some damage was donc in
the drift, but the lattcr was soon clcared. Fig.-7 shows
rcecovery work being done in 4201W6, ysing tcmporary timber-
ing and steel spiles.

The effects of the burst on the instrumental equipment
were disagtrous. As outlined in Report No. 10, the section
of the west pillar under investigation had been specially
wired with heavy BXL cable for geophone lines and style B
wire for testing tappers. Practically all this wiring was
destroyed. Every geophone was lost. The Obert set on 3801W9
was buried and has not been recovered. The doghouse on
4201W6 was badly shaken up but the instruments were not
damaged. The program was left with two recorders, no geo-
phones, and no cabls.

As quickly as possible, the doghouse on 4201%6 was
put into shape egain and a hole 52' deep, H32 (see Appendix
I), was drilled in the south wall just west of it. This
was not drilled at right angles to the wall but with a
strong westward tendency which brought the inner end of it
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Fig. 5

Rockburst of January 29
3908v Drift
Looking west from Sec, ¥

Fig. 6

Rockburst of January 29
4001W Drift
Looking west from Sec. 6.7Y

Pleg. 17

Rockburst of January 29
4201'7 Drift
Recovery Operations
Looking west from Sec. 6'7
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well inside the pillar some distance west of the blocked
point in the drift. Recording began here on Feb. 13, The
delay was due largely to the fact that new geophones hed to
be made. Fortunately, the crystals and transformers, then
meny months on order, arrived just in time to meke this
possible.

Another doghouse was built on 3801W, at about Sec. 6,
immediately east of the point at which the drift was blocked.
A hole 1H33) was drilled in the south wall close to the
blocked point of the drift end bearing strongly to the west
so as to got as far into the pillar as possible. This hole’
was 53' deep.

One of the recovered Obert sets served on 42016, the
other was installed in 3801W6. ‘“hen 3908'" was cleared, it
was found that E31l was not demagcd and geophone No. 1 was
recovered from it. The BXI. down the manway from the 3800'
to the 3925' level was tested end found intact. Its drift
sections were replaced and E31 was connected to the set in
the new doghouse on 3801W6. Recording from H31l ‘and H33 be-
gan on March 2, with some delay due to time switch trouble
which was finally cleared on March 6.

The program from H31l, F32, and H33 ran without inter-
ruption during the rest of March with no great activity

showing at any time, either on the recorders or during

listening tests. Then, on larch 31, at 2-41 a.m, E.W.T.,
another crush burst occurred which affected the levels 3200
to 3950 in the west pillar. Again, fortunately, no one was
injured. The sections of 3801W and 3901W which had been
cleared after the burst of January 29 were again completely
blocked, No damage was sustained by the equipment on 4201W6
but the new doghouse on 3801V6 was badly shaken up. The
entire set was thrown from the bench to the floor but was
not damaged, Holes 31 end 33 were lost, together with the
geophones and cables.

After a survey of the damege, the mine decided, due to
the scarcity of manpower, to abandon, for the duration, the
mining operations in the west piller from 3300 to 4200 in-
clusive, except between 3950 end 4075, The seismic investi-
gations in that part of the mine must now be disoontinued.
Steps are being taken to locate on the east side, Some work
mey also be done both in the upper and the lower levels of
the west pillar., A listening program must be undertaken to
locate the most suitable locale.
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IIT. Records of the Bursts of January 29 and March 31: These
were both multiple bursts as can be noted from. the Kirkland
Lake selsmograph records shown in Pigs. 1 eand 2. The first
and second sections (89 seconds apart) of the January burst
were recorded in overlapping fashion on the Ottawa seismo-
gram. Note from the Kirklend lake record that the second
section was much the larger. Only the large, first, burst
of March 31 recorded, so the phases are very sharply marked
on the Ottawa record. The seismograms can both be used in a
further study of elastic wave propagation but that for the
March burst will be especially valuable. A camparison of
these records with those given in Report No, 8 will serve to
show how well the phases are defined and how exactly they
follow the time pattern of the earlier bursts.,

IV. Analysis of the Records: ©TFarly in January, it was realized
that the record gnalysis suggested by Dr, Obert (see first
paragraph, page 9, Report No. 10) would prove too much for
the small staff of the survey. Accordingly, Mrs. Xthel Grace
was appointed as clerical assistant, She began work on
January l13. At that time, the records for the earlier part
of January had not yet been read and the records then being
obtained were very difficult to count because of the increas-
ing activity on the 3825' and 3950' levels. Three records,
each 30' long, were coming up each day, some having counts
as high as 40 snaps a minute. The discovery, her first Mon-
day morning, that the records (for the week end) were 60!
long (!) almost made it necessarv to engage a new assistant.

To count the offsets in the nine categories suggested by
Obert presented a formidable task. Some equipment was ob-
viously required.

An emergency wooden comparator was built by Gibbs and
served well until a metal one could be constructed. The
latter, designed by Hodgson, was modified and improved by
several with whom it was discussed but chiefly by Mr. Bird
who built it in the Observatory machine shop at Ottawa,

The base plate is a very heavy iron casting, which insures
.rigidity end permanent alignment of the various sectioms.

It seems needless to go into details in this report. The
comparator is shown in Figs. 11, 12. It provides a means

of rapidly end conveniently handling the records, of analy-
sing and tabulating the counts and of noting the times and
nature of coincidences between the records, and reduces the
time scale from record to comparator sheet by a factor 1/2.
Adjustments are provided to care for parallax between the
recording styli of a set and for synchronizing of the records.
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As only threec to five inches of rccord can be synchron-
ized at any one time with en accuracy suitable for noting
coincidences (due to the slightly diffcrent rates of travel
of the rccording papecr), only five inchos of cach of the
three records are simultaneously exposcd. It was found ne-
cessary to compare longer .sections .to permit annotating the
records for time and synchronization marks. Accordingly,
the annotator shown in Fig. 10 weas similarly designcd and
built at Ottawa. This permits rapid, convenient handling
of the rocords and exposes 15" or more of each of the three
records at once. ‘These two machines have grcatly assisted
in the analysis of the records., Counting has been done with
the aid of a Veeder tally; end, when the record was very
active, the use of a small hand magnifier. Sece for example
the section of record in the upper left hand corner of Fig.
10.

The nine categories suggested by Obert considered the
offsets in the groups: large, medium, or small (3, 2; 1)
on the fast stylus, and large, medium, or small (3, 2, 1)
on the slow. Thus one could have the nine groups: 33, 32,
31; 23, 22, 21; 13, 12, 11. It was at once found to be too
great a task to so analyse the offsets. Coincidences were
registered on the comparator sheets so as to show this com-
plete analysis and also their distribution in time, but the
counts were made only on the basis of the fast stylus off-
sets, as large, medium, small. These were counted for each
two minutes of rocord for a total time, usually of 16 min.
The counts were entered on the eomparator forms where they
were individually totalled end divided by the number of
minutes used in the count. The averages of cach category
per minute were then added to find the total count average
per minute,

The counts were tabulated for the entire period Jenuary -

March, after the manner shown in Appendix II. It may be

noted that the number of camparator sheets used for the
complete period was 1017. Only the data for January are
listed in Appendix II since the data for February and March
were found to be too scanty to permit any deductions with
regard to the burst of March 31, which originated probably

on the 3325' level, 500' away from the nearest geophone.

It seemed worth while to mimeograph the January analy-
sis for the use 6f the staff; and, that being so, it was
considered worth while to include it as an appendix to
this report. Record page and comparator page references.
in the table are of use only to the staff, The section
of the west pillar which burst on January 29 (3825'-4325'



FIGURES 8 and 9

The rcocord counts for the month of January
have been plotted and eppecar in graph form in
Figs 9. Six holes werc in use during the month,

namely?
B29 <« % « & » + 38019
B3L : - » « » « 39087
B2T o 6 s o« + « 200171

H25 end E28 , . 420177
H24 [ ] . . . ] [} 4‘301’;’7

H25 is 100" in depth and is drilled close beside
H28, a 30' hole. Each of the others is a 30
hole. All are in the south, or hanging, wall.
See the diagram of Appendix I for further details
as to the location of thesc holes.

sk
To assist in picturing the conditions under which
the records were obtained, Fig. 8 presents an
elevation of that pert of the west pillar which
is the locale of the investigations. The scale
has been chosen to bring each mine level immed-
iately over the zero lihe of the corresponding
graph, except that, for 4201W (on which two
holes were occupied), the mine level line meets
the graph zero line for H25, the zero line for
the supplementary E28 being at the midway,
heavy, horizontal line next above. For scale
dimensions see the cover sheet for Appendix I.-
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levels) was covered as completely as possible by the equip-
ment available. The records, made up into book form and
paginated, together with the numbered comparator sheets,
are indexed by the analysis. The whole forms the first
basic reference obtained in Leke Shore Mine. The magnitude
of the burst concerned is unique in a seismic survey of this
kind, It is desirable to have these data ready for further
exemination in the light of later experience. It is, of
course, not planned to continue such an elaborate system
ingifigitely, as the following sections of this report will
ndicate,

An examination of the data of Appendix II will serve
to show that tho ecounts varied from period to period (alter-
nate half hours from 42-78 and from 160-191). ILittle or no
night shift mining was done in January in the part of the
pillar Eeinﬁ studied. Blasting was thus, in general, only :
from 147-15". The p.my counts might be expected to be higher
since they occur soon after blasting but this is not always
the case as appears in Fig. 9 and as is noted in Sec. VII.
It secmed best to average the p.m. and a.m, counts separately
and plot the values obteined. This was done; the greph is
prcsented as Fig. 9. To enable the readcr not femiliar with
the mine to visualize the setting, an elcvation of the mine
to a special scale is superposcd as Fig. 8. The scales of
the elevation and of the graph arce designed to bring each
level of the elevation immcdiatély above the zecro line of
the graph for the counts on that level, The only exception
is for the supplemeantary H28 on 4200 which is plotted with
its zero on the heavy horizontal grid line next above that
for H25, which coincidcs with the 4200' lcvel in the cleva-
tion. The graph of Fig. 9 will be discussed in Section VII.

V., 8hifting Pressures:t It has long been khown that the
pressures in the mine shift-from point to point in the
pillar, sometimes due to the progress of mining operations,
sometimes due to bursts, and sometimes when none of these
seems to have been the causes, A well recorded example of

~this is seen in the series of records shown in Fig. 13.

On the 3825' level, H29 (3801W9) recorded on Obert set
111 in the dﬁghouse on gBOIﬁG for the first half of each of
the hours (42-70 and 16B-19%). The same set recorded from
H31 on 3908%7 for the last half of these hours. There are,
therefore, no simultaneous recordings from these two geo-
phones; but, except for the absence of coincidences, this
does not greatly matter. Sections of the 12 records from
H29 are set side-by-side with sections of the 12 records



FIGURE 13

Activity on 3801%W and 3908w
Jan. 16-18, 1943

-]

The records for H29 (3801W9) werc made on set
111 (geophone 5) at 7.5 Db, attenuation. Those for
H31 (3908Y7) were made on set 111 (geophone 1) at
7.5 Db. gattenuation, The hook-up to eaﬁh geophone
ran for alternate helf hours, from 4h-7 BTy s
a.m.é and p.m. ZRach section of record shown covers
2™40° in time, spaced evenly about the time typed
on the section. Note the extra line at the bottom
of H29 records. This is the identifying trace to
which reference is made in Part B, page 3, first
two sentences of paragraph 2,
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rrom.HB% taken a half hour later in each case. Rach section
shows 2™40° of record. The period covered was January 16-18.
Jinuary 17 was Sunday, when no work was being d. e in the
mine.

For the part of the pillar being studied blasting was
over about an hour before the first record section, shown in
the upper left hand corner, and mining was resumed shortly
after the last record section, shown in the lower right hand
corner. It is clear that, during the period of a week end,
the pressure gradually passed from the vicinity of H29 to
the vicinity of H31l. Moreover, although these holes are only
slightly over 250' apart, the activity at one does not record
on the other., Finally, 1t is to be noted that there wes no
mining activity during the time of the pressure sghift.

Evidently, the pressure at H29 on Jan. 16 and that at
H31 on Jan. 18 was dangerously high. The records were so
interpreted by the mine officiels on Monday morning, Jen.
18, and steps taken to protect the miners until the records
showed a lessening of the pressure as can be seen in the
graph of Fig. 9.

. Salvos and Bursts: On July 25, 1942, a burst occurred in
420110, The only records prior to this were o¢btained for a
few days from a hole in 4201W9. These records showed several
runs of closely packed offsets., After the burst, no more

of these were noticed until late in December, when both
Fallick and Hodgson heard wheat, for a better name, were dubbed
"salvos", durlng the listening period. Thesc increased in
number and, during January, wecre very numerois both in the
upper end lower levels of the section of pillar being in-
vestigated, They could never be heard except with the ampli-
fiers. Occasionally each of thc operators has heard these
salvos and, at the samc time, seen them record. It secems
certain that the disturbances are seismic.

At other timecs, a single sharp snap cean be hecard with
the unajded ear; but the recorder, efter registering the
initial sharp offsect, continues to record snaps for some
time, These disturbances are spoken of as bursts, though,
except for the initial snap, nothing can be heard with the
unaided ear, no damage is done, and they do not register on
the surface seismograph.

Both types of disturbance arc extremely local. Some-
times there is a marked difference between the records of
H25 and H28 whieh arc holes side-by-side in 4201W7, the



A.
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FIGURE 14

Sample Records
of
Small Bursts and Salvos

(]

Jan. 14, 4B33m (No, 26), Burst well recorded on
222H25G4D0, the 100' hole in 42017 and hard-
ly recorded at all on 333H27G6D7.5, a 30' hole
in 400177, approximately 150' distant. H31,
the only other hole recording at the time, was
having time-switch trouble.

Jan, 28, 5P49® (No. 59). Burst well recorded on
111H31G1D7.5, & 30 hole in 3908%, but only
the larger snaps registered on 3%33H27G6D7.5,
a 30' hole in 4001%7, and on 222H25G4D0, the
100' hole in 4201v7.

Samples of salvos registercd on the hook-up in-
dicated on cach., For salvo dctails sce Appen=-
dix III. i !

. NOTE: The salvos could not have becn heard with the

unaided ear by enyone in the mine and the bursts
so-called, would, if heard at all, have probably
sounded like single minor snaps.
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former 100' deep and the latter 30'. Often they do not re-
cord fully on a gecophone in the level next to that on vhich
they reglister as a maximum. Sometimes, when occurring in
the dcep hole H25, they will register at H29 in 3801W9 but
not at H27 in 400177, only one level away.

It is thought that the occurrence of these salvos and
small bursts in a section of pillar indicate overall pres-
sure conditions approaching a critical value. One explena-
tion advanced for their recording on E29, but not on F27 or
F24, at the same time as on H25 1s as follows: It is known,
as stated in Report No. 10, that gl ight disturbances do not
readily traverse a discontinuity (fault, break or vein), If
the walls of the vpillar are laminated (onion skin pattern)
with the supports for the deep-lying arch on the heavy pil-
lars above 3700 and below 4325, then a disturbance originating
in this deep-lying arch, penetrated bv H25, the 100' hole,
would not readily break through to the inner leminations to
record on H27 (4001%7). There are other evidences of this
segregation of disturbances into arches, For example, note
from Fig. 9, how more nearly the graph for H25 reflects H3l
than it reflects H27 or F24.

To permit a further study of thesec salvos and bursts,
they have been tabulated, largely for the convenience of
the staff. The tabulation is given as Appendix III. It 1s
to be noted that 61 of thcese registered in January during
recording pcriods which covor less than 8 percent of the
elapsed time. Recferencc to pagec numbers of the records, of
no use to the gencral rcadcr, permit the operator to refer
to the record at once, 1f and when some theory or suggestion
requires cxamination in the light of obscrvational data,
Exemples of both salvos and bursts arc shown in Fig. 14.

VII. The Graph of Rccord Counts for Jenuary: The points for
this graph were obtained from the record analysis of Ap-
pendix II, by taking scparately the avcrages for large,
medium, small, and total snaps for all p.m. and all a.m.
observation periods, respectively, for each day. As plotted,
the upper line shows the totals, the next the small, the
third the medium, and the bottom the large snaps. The
first ordinate after the date line shows the a.m, average,
the second the p.m. average. Any question arising as to
irregularities or breaks in the graph, not explained in the
text of the report, can be answered by reference to Appendix

II.

It is to be noted that F29 was very close to a working
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stope, but that no other of the holes was nearer then 50' or
more. This 1s especially interesting when the relative counts
for p.m, and a.m. times on each day are considered. On the
3825' level, the p.m. counts (right after blasting, which oc-
cur from 2 to 30 p,m. for these levels) are higher, as a
rule, than the a.m, counts for the same day. All the high
peaks are p.m, But, on the 3950' level the reverse is the
case. All a.m, peaks are higher than those for the corres-
ponding p.m, times. For the lower levels there does not seem
to be the same uniformity. It is to be noted that the high
count for H3l on the a.m. of the 12th and on the a.m. of the
18th are reflected on all levels except 3825. No night shift
work was done during January on or bclow the 4075' level and
the only work done above was by a reduced shift.

It is likely that the counts on H29 are unduly affected
by mining operations, as this hole was less than 25' from a
working stope which was close to breaking through to the 3825°'
level from below. i

It is interesting to tracc e curve through the a.m.
points and another through tho p,m. points for H3l. Each
rises toward thc date of thc burst. On the other hend, those
for H29 consistently flatten out toward January 29.

The large counts {(lowcst of the graph lines) clearly
are not very informative nor, in general, arc the medium ones.
The smalls are the best of thc three; but there seems no
valid reason, in the light of these graphs, for counting any-
thing but the totals. The large and medium snaps should be
noted for coincidences, but to count them separately seems a
waste of time. Note the importence of recording small sneps.

It is evident that a totel eount of 100 snaps per minute
indicatecs dangerous conditions; but, in this all-too-short
get of data, there are three peeks of nearly or greater than
100 without a collapse. It is unfortunate that no records
were obtained after 6 p.m. on Jan., 28, 8 hours prior to the
burst., It is also to be regretted that the recard for H29
and F31 for Jan, 28-29 was lost with the recorder and cannot
now be recovered.

The sharpness of the peaks is remarkable. If pressures
build up end fall et this ratec, it is evidently nccessary
to record 24 hrs. a day, or at least for short periods at
close intervals for thc vholc day, so that the records do
not stop 8-10 hrs. before a burst. In Sec. VIII recommenda-
tions will be meade in this connection.
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The fact that the peaks for H29 do not coincide with
those for H31l, though the holes are only about 25Q' apart,
shows clearly that ecritical pressure is quite local and that
the record reflects conditions within only a short distance,
probably 50'-100', from the geophone. Certainly, the pillar
was not sufficiently covered with geophones, though that was
the fault of no one, for the fact had been recognized and
every effort was being made to obtain the necessary crystals
and transformers for making more geophones. All seven avail-
able geophones were in service and were distributed as evenly
as possible over the suspect section of the pillar. It was
fortunate that the earlier attempts to obtain crystals and
transformers had been made, for these arrived only Jjust in
time to permit the construction of new geophones after all
those on hand had been lost in the burst of January 29.

It is interesting to note that the 100' hole (H25) is
not much more informative than the adjacent 30' hole (H28);
but it is most unfortunate that, at the time when the compari-
son would have been best, January 15-18, no records were ob-
tained from H2§. This was due to the fact that the time-switch
on 3801%9 was giving trouble. It was taken to surface for
repairs and the switch handling 1725 and E28 was taken to 3801wW9
till the faulty switch could be returned. ™hile this arrange-
ment was in force only H25 recorded on 420177,

From a consideration of the Kirkland Lake record (Fig. 1)
and the graphs of Fig. 9, it seems evidcnt that the first
(smaller) burst of January 29 occurrcd on the 3950' and/or
the 3825' levels, and that this initial burst allowed pres-
sure to fall on 4200, raising it above the criticel value
and resulting in the gencral burst., During thc fall of 1942,
the conditions on 4200 had several times been considered criti-
cal while the upper levels, 3825' and 3950', were quiet.

Yhen, in January, thc upper levels became critical, the counts
on the lower levels fell, due, no doubt, to thc temporary
relief afforded by the pressure taking up in the higher levels.

Evidently, in an extensive pillar such as the one here
studied, it is necessary to have long term observations over
as much of the pillar as possible. If pressure gradually
passes from a point 4, to appear at B, some distance above gp
below, it must not be forgotten that the load is still poised
with respect to A and that a burst B will probably result in

another at A,

JIII. Deductions and Recommendations: It becomes increasingly
evident that critlical pressures are very limited in extent,
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that they build up and decrease quite repidly, and that geo-
phones reflect the conditions es critical only when within
about 50'. Moreover, long-term, wide-area observations must

be made to learn what points in the locale under observation,
within 500' or so of a region now critical, have been under
severe pressure some weeks or months previously with no re-
lief from a burst. Recording should cvidently be done continu-
ously or at frequent intervals throughout the entire 24 hrs.,
80 that the entire diurnal variation in activity can be known.
Many holes must be used, to besmerviced first by an intensive
listening program to locatc critical regions, and then by a
close network of geophones and reccorders, Recorders are cx-
pensive and almost irreplacable. They must, as far as possible,
be kept well in the fill. It must be possible to instal them,
at will, in any of the drifts under observation, Geophones

are almost certain to be lost in a burst. They are inexpensive
and can be obtained by meking an effort to secure the necessary
priorities and then waiting for the crystals and transformers.

It is therefore recommended that:

(1) At least 100 crystals and 50 transformers be ordered
at once and steps taken to push through the prior-
ities and get the orders into the hands of the
companies concerned. In the meantime, the neces-
sary casings should be made in preparation for a
time when meny geophones will be simultaneously
required.

(2) Holes 3%0' deep be drilled as soon as possible at
. regular intervals of about 100' in the hanging
wall in each drift to be studied. This, at the
moment , indicates the west pillar on the 3200
level and in both drifts on the east side from
the 4700' level up and/or down as far as the
critical conditions are suspected.

(3) One geophone be placed in the hole nearest the
centre of the pillar on cach drift to be studied,
and left therec for use in the listening progream
to give one control point in each drift at which
irrcgularities due to a different placing of a
portable geophonc could receive same check. These
geophones should be included in the regular under-

ground testing program.

(4) A regular daily listening pfogram be begun at once
using the light-weight portable outfit now being
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constructcd. At lcast three levels should be com-
pletely covered every day. Three or four minutes
listening at each hole would suffice for this recon-
naissance survey. The readings should be tabulated
and plotted regularly each day.

(5) Two portable instrument boxes of wood be designed and

(6) In

built on surface, something like a large tool box
with projecting handles or carrying bars. These
should be designed to house closely the three units
of an Obert set with all normal auxiliary equipment.
They should be wired for lights and outlets and have
an external input socket into which the A.C. supply
could be plugged. These boxes should have hinged
covers, which, on being opened out, would give
ready access to the recorders and provide a bench
top for working.

each level to be studied an observing site be
selected, certainly well within the fill section .
on the side of the pillar toward the e¢rosscut,
and praeferably against the foot wall. At each
site, a vair of I-shaped pipe trestles should be
set with one end of each set in ¢ hole in the wall
and the other firmly placed on -the floor of the
drift., These would provide a support for the
portable instrument box. Above each site heavy
new lagging or timbering should be placed to en=~
able the operators to work without hats in front
of the instruments. To each site A.C. should be
wired, terminating in a plug for connecting to
the instrument box.

(7) For the time being, the set up on 3200, that on 4201W

(8) As

and that on 4700E be the only installations to be
operated regulerly end that for the time being;
until better arrangements can be made, the recbrds
be run every alternate 15 min., throughout the 24
hrs., if, in Mr. Gitbs opinion, this is not likely
to injure the recorders.

soon as the listening program discloses a critical
region, the portable instrument box be taken at
once to the drift concerned and at least two geo-
phones be connected to it to record every alternate
15 min. for the 24 hrs.

{(9) As soon as possible, the micro-switches having already
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arrived, time switches be made to enable four geo-
phones to record, two and two, for alternate 15
min. on each new Obert set,

(10) If, at all possible, large scale elevations of each
drift of the east side, similar to the one made
for the west pillar, should be drawn for the use
of the survey.

(11) For all recording, the counts should be restricted
to totals only and the coincidences noted only in
large and small categories. All records should
be carefully studied, counted, tabulated, plotted,
and booked each day as received. Routine testing
of all equipment, including the control geophones
for listening, should be carried forward on a
regular program,

(12) Some means should be found of implementing recommen-
dation Mo. 16 of Report Mo, 10. It is obvious
that the progress of mining has a distinct bearing
on the building up and movements of critical pres-
sures. Some simple arrangement should be made,
whereby the survey enginecrs can, as a matter of
routine, note the mining which has gone on cach
day in the section under survey and plot the in-
formation in some symbolic manner on the record
graphs.

Dominion Observatory, Ottawa, : e s He






SEISMIC REISEARCH PROGRAM
ROCK BURST PROBLEM

LAKE SHORE MINES
ek k

Report No. 11, Jenuary - March, 1943
Part B. Instrument Development

Zack E. Gibbs
sk ok

After a year's experlence with subaudible vibration
recording instruments at Lake Shore Mines, it seems worth
while to enumerate some of the work done in servicing and
repairing these instruments and in manufacturing associated
. perts and apparatus.

Geophones first were constructed after the pattern of
Dr. Obert's geophones, using brass pipe for cases and brass
for crystal mounting tables. To save time, speciel taps and
Jigs were made with which to machine these geophone parts.
Originelly, a transformer was placed at the collar of each
drill hole used, to properly couple the high-impedance
rochelle salt crystal into the low--impedance, transmission
line, to the recorder. Later, when they were available, very
small coupling transformers were installed within the geo-
phone cases themselves, The geophone case was made origin-
ally with apacking gland to pass shielded cable into the case
and maintain a watertight joint, but this system was abandoned.
An amphenol connector was mounted on the geophone case enab-
ling the geophone to be detached from its cable. This fac-
ilitates carrying and permits longer cables to be attached.
The diameterof drill holes is such that a cable connector
can not be used within a hole except at the geophone. The
bulk of a conhector prevents the passage of the loading poles.

In the first geophones constructed, the rochelle salt
crystal was mounted by wedging it with mica into a slot cut
in a brass post, They were then firmly cemented in place
with Duco cement. JLater, instead of the mica wedge method,
a larger slot was cut in the support post, and a brass plate
clamped against the crystal with small machine screws. This
provided a much better support.

A new type of mounting was devised by Obert and incorp-
orated in geophones delivered in March, 1943. 1In these, a
small steel plate was clamped across the end of the crystal,
making a much simpler and more rugged support than any before
used., Twelve geophones with cases made of steel pipe were



madé at Lake Shore to replace those lost in the rock burst

of Jenuary 29th, 1943. A supply of crystals and transformers,
previously ordered, werec delivered in time for the assembly
of these geophones.

Originally, geophones were loaded into holes with an
unwieldly, plumber's "snake". This is still used in very
deep holes, but for holes up to 30' in depth a spccial set
of loading poles was developed. These poles are made of 6'
lengths of 3/8" pipe. 1In one end of cach section is fastened
a steel pin 7/16" in diameter, projecting 2", Through this,
1" from the cnd, is drillsd end tapped a hole for a 1/4-20
screw, The opposite end of each rod is drilled and reamed
7/16" in diameter; and, 1" from the end, two holes are drilled
on the diameter. One of these is 5/16", the other is 3/16"
in diasmeter. 1In use, the pin of one pole is inserted into
the hole in the next and the three diametral holes lined up.
Through them is then screwed a special 1/4-20 screw which
effectively joins the two, On tho entering end of the poles,
is welded a cylinder of 1" pipe in which a 3/8" slot has been
cut parallel to the axis. This c¢ylinder pushes against the
recar end of the geophone without disturbing the amphenol
connector or the geophone cable which has been slipped through
the slot. %hen the geophonec is in plsce thc poles are removed.

When the program of underground recording was first put
into operation, it was evident tHat some means must be de-
vised for turning the recorders on enl off. Consequently
telechron "Organizer" clocks were obtained. These were de-
signed for use in controlling home radios in accordance with
a pre-arranged schedule. Since they automatically "cleared"
themselves after a program was finished, changes had to be
made in the internal construction in order that they would
repeat every twelve hours whatever schedule had been set up.
These clocks have given very good service. The only ob-
jection to their use is the fact that the operation of the :
switch may vary by about .a minute (%) at different settings.- .-
This mekes it difficult to correlate records made at different
locations in the mine. :

To enable recorders to cover more than a gingle hols,.
it was decided to make up switches which, -at regular Inter-
vals, would connect to an emplifier either ome of two geo-
phones. Inquiry disclosed that "Microswitches®, ideally
sultable for this work, were unobtainable without priority.
Instead, construction was undertaken of double-pole, double-
throw, switches of a toggle type actudted 2y a synchronous
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clock mechanism. These were designed and three of them con-
structed. Again telechron clocks were called into service.
This time a popular kitchen type was used, The face and
hands were removed and a speciel spindle driven by the minute
hand gear, was made to supvort a crank arm. This arm in
turn was conhected to the switch mechanism which was thrown
each half hour.

Soon after being placed in service, it developed that
some method of identifying which of the two geophones was
connected at a given instant must be worked out. To this
end an extra pair of contacts was placed on each switch so
that when one pair of contacts was closed, an auxiliary cir-
cuit caused an extra writing stylus to make a continuous
line on the edge of the record, as long as that particular
geophone was connected, These clock switches have not been
too satisfactory, due to the fact that while the toggle
action is fast, the clock motion is slow. There is rather a
long interval during which the contact pressure is lightened,
allowing stray disturbing volteges 1o be impressed on the
connecting cables. Plans are in progress to change the form
of thesc switches, utilizing thc better "Wicroswitches” which
have recently been made available. Furthermore, the widening
of the scope of the recording program makes it imperative
that more than two and perhaps as meny as six geophones be
recorded on one recorder., This means more switches per clock.

A "stepping relay" was mede up of a Yaxley, ll-point
switch, housed in & heavy pipe case and turned step by step
by a ratchet and pawl actuated by en electromagnet. The
arrangement worked nicely in the lsboratory and for the first
few days underground, Failure was brought about by the ab-
sorbtion of moisture in the insulation of the relay wires
vhich effectively short circuited the relay winding. Before
other water proof wires could be installed, the listening
progrem, for which this arrangement vas made, was abandoned
in order to launch the present recording progrem, There is
no question that the stepping reolay may be adapted to this
new problem by allowing a clock, by means of a cam, to close
the relay energizing contacts and actuate the stepping rat-
chet. Some improvement may also be made by the substitution
of "Microswitches" for ths wiping.contacts,

Some means of easily changing from geophone to geophone
while listening to the rock noises, was nceded. To accam-
plish this, a switch-in device, bearing the designation LSM-13,
was constructed. It consists of two double contact switches
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arranged to connect any one of six geophones to either of the
two amplifier channels which comprise LSM-1l. A selection of
geophones may instantly be made wrich enables one ear to
listen to one geophone while the other ear listens to a geo-
phone some distance away, In this manner, holes may be
guickly compared for activity and simultaneity.

Simultaneous comparison of two recorders has been made
possible by a device which effectively splits the signal
from a single geophone and applies it to the input circuits
of the two amplifiers to be compared. Electrically, this
amounts to connecting the input trersformers in parallel.
The loss of sensitivity occasioned by this parallel connection
has proved to be negligible. While originally intended for
testing with a geophone under actual recording conditions,
the input comparator has proven irnvaluable in laboratory
testing. A test impulse oscillator is connected through the
input comparator to the recorder under test and at the same
time to a recorder known to be properly ad justed, Examination
of the two records obtained gives & cheock, not only of the
amplifier and recorder, but also of the validity of the output
of thc test Impulse oscillator while the test is belng made.

Several different high gain vacuum tube amplifiers have
been built for the purpose of listening to subaudible vibra-
tions in rock. Two requirements must be met in these instru-
ments. First, high amplifieation end stability; and second,
light weight end ease in carrying. To thase primary require-
ments might also be added low battery drain, To enable the
listening to begin immediately, a smell battery powered
anplifier originally made for other use, was rebuilt. A
third tube was added to increase its gain. While this in-
strument known as LSM~-10 was in use during the first months
of the program, another larger and more powerful, dual amp-
lifier, ILSM-11 was built. 6 This was a two channel system
having a gain of about 106. It required a storage babtery
to supply its filament voltage. Sincz they were available
in stock, heavy duty "B" batterics were used, While the
amplifier itself was of reasonable weight, the battery supply
was unwieldly and so heavy that 1t was hardly portable with-
out some sort of mine truck. To meet the nced, a ball-bcaring,
light -weight truck was decsigned and built.

As soon as this LSM-1l was put into service, the smaller
amplifier LSM-10 was rcbuilt and a fourth tube added to
bring its overall amplification to a value comparable with
the larger unit. At the high gein attempted, the microphoniec
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characteristics of 1,4 volt tubes proved highly disturbing
and 1t was difficult to prevent feedback oscillations. Other
more pressing work interrupted the development of LSM-12 as
this revised battery type was called. However, the listening
program is now to be resumed and to this end& another empli-
fier is being designed which will utilize 6.3 volt tubes.
Fileament voltage will be supplied by Edison storage cells
available from the mine's lemp room. These will be recharged
in the customary daily routine of the lamp roam. Using these
eand a small size, commercially available, "B" battery, the
entire emplifying apparatus will weigh about 10 1/2 1lbs, and
can thus be easily carried in a shoulder haversack, In this
manner, many holes may be tested each day, the operator
merely walking to the hole and inserting a geophone. Listen-
ing may be done without the necessity of removing the pack
from his back, i

In a program such as the one being carried out at the
Laeke Shore Mines, where the results obtained in one area,
with one set of instruments is compared with results obtained
in severel other areas and with a number of different instru-~
ments, it becomes imperative, that some means of standardiz-
ation be used to insure, first that the instruments are
identical in their responses, and second, that they remain
identical over long periods of time. Several methods were
tried to establish the original identities. The results
left much to be desired until recently when a Test Impulse
Oscillator was built in accordance with design information
furnished by Dr., Obert. This, combined with another dependent
bridge circuit, which will be described later, is known as
LSM-14, 1Its purpose is to apply a pulse of determined length
and amplitude to the input terminels of a recorder amplifier
upon depressing a switch., Adjustments are provided to vary
the length of the pulse as well as its emplitude, while the
frequency of the signal is fixed in the laboratory and un-
changeable, After a standard pulse and amplitude is deter-
mined to be suitable, then all subsequent standardizing
tests are made with the identical settings of the control
knobs., Due to the circuit characteristics, once the cycle
is begun by depressing the switch, the test is out of the
hands of the operator. The uncertainty of personal reaction
time is thus removed from the standardization procedure.
This test impulse oscillator is'small enough and light enough
to be carried casily to the recording locations underground.
. Routine tests of recorder operation may thus be made without
returning the apparatus to the surface.



As an example of the procedure followed, the oscillator
is connected to the aemplifier under test. by a short length
of shielded cable while its filaments are energized from the
lighting power circuit, available at each recording station.
With the driving motor of the recorder running, the main
attenuator of the voltage amplifier is set at infinity.
Beginning thus, a series of three or four test impulses are
made in quick succession at each five-decibel, attenuation
step, from 45 db, to zcro. The pattern of the offsets re-
corded gives a clear indication of the ad justment and sensi-
tivity of the emplifying and recording units. Any discrep-
ancies indicate adjustments necessary. If these, when made,
are without effect, defcctive tubes or other parts may be
found.

While the Test Impulse Oscillator gives an excellent
insight into the operation of the amplifier-recordor com-
bination, it offers no check on the geophone itself. Since
the geophone is the source of electrical impulses transduced
from mechanical vibrations under observation, it is highly
important that its response be uniform. To this end, a
"Shaking Table" has been devised. Its driving element, made
from a permanent magnet loudspeaker, vibratcs the table in
response to energy supplied to it from a master oscillator.
The geophone under test placed on this table then drives
its own voltage amplifier, To this amplifier a vacuum tube
voltmeter is attached in place of the regular recording
unit, end provides an accurately calibrated means of com-
paring the result of changes in frequency and/or amplitude.
Since resonances in the table itself affect its amplitude
of vibration even more than voltage changes, merely insuring
constancy of applied voltage does not establish the ampli-
tude of the vibration of the table. Therefore a form of
condenser microphone is attached to the shaking table. The
variable condenser has the property of supplying a voltage
directly proportional to the change in seperation of its
plates. By connecting these plates to a cathode-ray oscillo-
scope or, if available, to emnother vacuum tube voltmeter,

a means of standardizing or measuring the amplitude of the
sheking taeble is cbtained, In practice, the frequency of

the master oscillator is chosen, and the shaking table ampli-
tude is adjusted by changing the driving voltage until the
output of the condenser microphone corresponds to a standard
value. Finally, the output voltage of the voltage amplifier
is measured, taking into account the attenuation, if any,
introduced by its master attenuator. A graph of the output
voltages versus input frequency (vibration amplitude remaining
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constant) gives a true picture, not only of thc sensitivity
of the geophone, but also of its resonant frequency and the
manner in which the output voltege depends upon frequency.

Since the method Just outlined is far tno laborious
and complicated to be usced as a routinc test, and further
since it is out of the quostion to take the bulky and valu-
able apparatus underground, an elternativc, secondary routine
test 1s now being deviscd, It is a known fact that if a
capacity is connected t» nn¢ pair of tcrminals of an 1ldeal
transformer, then the other pair of terminals coxhibits a
capacitive rcactance which is e function of the original
capacity and the impedance ratio of the transformer. Follow-
ing this reasoning, tests werc made of the capacitive re-
actance of the low-impedancc side of thc geophone transformers,
the high-impcecdance sides being connected to the rochelle salt
crystals. Valucs of capacitancc froem 1.4 to 3.4 microfarads
werc obsecrved in geophones having gceod output sensitivity,
while valucs in exccss of 70 nicrolerads werc noted in defec-
tive geophones, Capacity mcasurcments on mounted crystals
alone give values of the »nrder of 0,003 microfarads., The
larger values (due to the transforer impedance ratio of
about 1600 to 1) are a decided advantage. Since the geophone
cables have distributed capacity of approximately 3.5 x 10-5
microfarads per foot, small values of crystal capacity would
be indiscernible at a distance. However, the magnitude of
the cable capacity is small compared to the reflected capac-
ity of the erystal as measured above and therefore does not
seiiously affect the accuracy of measurement of the larger
value,

As was mentioned before, the test oscillator contains
in its case a capacity bridge, vhich is supplied with alter-
nating voltage at 500 c.p.s. from the impulse oscillator
which, during these capacity measurements is caused to run
continuously. The null balance of the bridge is detected
with a pair of earphones and valucs of capacity arc read on
a graduated dial, The method of opcration hinges upon the
measurement of capaeity of each geophone and conncecting
cable, immediately after it is installed in its drill hole.
This value is then entered in record notes along with data
determined from laboratory test outlined previously. Capac-
ity measurements can then be made weekly along with the
routine test of recorders and will provide indication of
gradual failure of any crystal, such as occurs when moisture
is absorbed or, more abruptly, vhen a crystal is broken.

Provision is being made for an over-all "assurance"
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test of each geophone and associated amplifier-recorder. A
set of six "tappers" has been completed end awaits installa-
tion. A tepper is, vwhat the name implies a device which
will tap the rock in the vicinity of a geophone in a uniform-
ly repeatable manner, In this case, it takes the form of a
small pendulum which is displaced from the vertical by a motor-
driven cam and allowed to swing against a pliece of steel rod
set in the rock and supporting the device. A separate pair
of wires is run to each geophone hole, Over these, 115 volt
A.C. is sent to drive the telecron motor when a test is de-
sired, BEach time a record is started .or finished, a test
impulse is applied. This cannot be compared directly with
any other geophone hole, for conditions of ground and steel
will vary over a wide range. However, for a given hole,
tests made daily should provide identical records if the en-
tire system has undergone no change. The operator and com-

putor are thus assured that the instrument is in working

order. As soon as discrepancies are noted, steps can be
taken to rectify any troubles which have developed.

Soon after the recorders were first installed under-
ground, trouble began to dcvelop with the writer coils.
These would open circnit as though burned out. Replacement
bccame & serious problem., Individual coil construction had
to be abandoned and mass production methods substituted.
Dies were made to cut coil forms and a winding jig built
with which to apply the No. 40 wire to the forms. Nearly a
hundred of these replacemont coils werc used, as the rate
of failure reachcd a maximum of one a day. Study of damaged
coils disclosed electrolytic action. The failure always
occurred in the first or last few layers. Furthermore, under
a magnifier, minute spots of corrosion were visible. In
order to rcduce the moisturc content of the air surrounding
these coils, 50 watt clectric lamps were installed in ecach
recorder box. The trouble ccascd abruptly. Later inquiry
disclosed that the failure was usual in similar apparatus
operated under conditions of cxtreme humidity. Slightly
acid pH conditions in the pepcr from which the coil forms
were made, contributed an elcctrolyte which seeped through
minutc cracks in the wire's cnamel insulation, The poten-
tial differencc across the coil cstablished current through
the electrolyte which corroded the wire to the point of final
failure, All new reeorders of this type now have heaters
installed. BSpecially prepared coils are also used, wound on
ncutral bakelitc forms and imprcgnated with moisture-proof
wax,

Occasionally the rccords were charred in places and
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sections several inches long and up to half the width of the
record burned away, No reason could be found at first.
Several fires of more serious nature occurred, damaging the
take-up rolls, feed rolls, and destroying entire records.
Various means of preventing this were tried without success.
A disastrous fire finally occurred in one unit which destroyed
all insulation, rubber and lucite parts, burned the wooden
case and rendered the recorder uscless. Emergency repairs
were made on this instrument and it was restored to service.
Subsequent checking revealed that its frame was out of align-
ment, This was remedied and all the other recorders were
checked and strajghtened. Apparently misalignment was due

to rough handling in shipping. The skew of the paper rolls
cauged the record to ride up out of the platen guides. This
in turn reduced the contact area between the paper and platen
which caused arcing along the edges of the paper. Under ex-
tremely bad conditions this arcing, which usually only smoluil-
dered, actually burst into flame. Filreproof steel cases were
built to replace the original wooden ones to confine futufe
fires to thé instrument itself and prevent possible spread
to mine timbering. However, since the recorders have beén
aligned and paper travel improved, no more trouble has beeh
experienced with burning of the records,

Line voltages underground are far from ideal for the
operation of electronic apparatus. Seldom is the voltage .
over ninety volts. This has made necessary the installation
of voltage correction transformers at each recording loca-.
tion to raise the supply voltage to approximately 110 volts
at which point the automatic regulation devices incorporated
in the amplifiers take care of any small fluctuationms.

At some adjustments of high gain, the writer styli have
been found to oscillate wildly without stimulus from the
geophone. Searching for the trouble revealed that small
changes of writing current occurring at the paper, caused
large changes of voltage at the point from which this ¢urrent
was obtained in the power supply. Filter sections betwaen
this point and the plate circuit of the first high gain ampli-
fler tube removed almost all of these fluctuations but the
very small remainder was sufficient to feed back through the
amplifier to continue the disturbance indefinitely. By ap-
plying a bypass condenser directly between the supply point
and ground, across the current limliting Tresistors and writer
point, the trouble was completely eliminated and much higher
emplifications were made usable.

Kirkland Lake, Ont. 2B Gy
May 1, 1943.



APPENDIX I

Test Holes Used Januery-March, 1943

©°

The only test holes used for recording purposes
in the rock burst research program during the period
January-March, 1943, were: Nos. 24, 25, 27, 23, 29,
31, 32, and 33. They are located on the plan and
elevation diagrams of this appendix. Plans and elew-
ation have each a vertical scale indicated by the 125°
differcence between the levels, The section lines are
100" apart. In each diagram, cast and west are re-
spectively to the right and left, as onc faces the
charts. In the projection of the plans, the oblique
lines run down and to the left (south) and up and to
the right (north), the minimum scale division, both
east-west and north-south, being 50°'.
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Dates of Recording from Test Holes

3%k ke sk

The only holes used in the recording program were: Nos. 24, 25,
27, 28, 29, 31, 32, end 33. Records were begun in these holes
on the dates indicated in the tabulation below. The solid
vertical ralings show week ends.

ok e ok
JANUARY
12 345 678 sporin2nzisisn 7181920212223242526272&293dBL
R4R4RA 24P 424242424 2424242 4242 24242424242%24242424?424
25p 52525 52 525252 5252 52 52 5252 52 52525252 52525(25 252512525 |
27p7272 12 1 128270 1272127272 12 212727127212 7272127272927 |
2828282828282928p8282828 2829292928 28282828282828282828 |
b 999292% 29929292 92 L3112 9292929292992 92 2 929
31 3131 313131313131313131313L |
FEBRUARY

RE 3&4 SiGIT 8‘9nnﬂ119; 4151617181 9201 222324252627 8
a | | B2B23232323232325232323232323

i

MARCH

23 4 5 6 7 8 910111213 4151617181 920p1222 32425262 7R 8293031
313251325151,313131 31315151 3131313131315131 31313131 3131315152
320 32p3332p2323232323232 2323232323232p52323232323232323232 |

i B3 33B333333333333333333333333333B3333333335333333353 |



APPENDIX II

Record Analysis for Holes 24-33, January-March, 1943

I

In the following tabulations, the successive
headings indicate:

Rec = Recard number.

On = Date record began.

To = Date record was rcmoved,

. B O = The three units of an Obert set.

Db = Attenuation in decibels.

Gp = Geophone number.

Epoch = Time, in Eastern “Jar Time, beginning

at midnight, on the 24 hr. system, about which
the averaging intervel falls. In the case of
a two-day record, underlines indicate times
during the second helf of the record. As the
records are changed about 7-30 a.m., the first
times given on any day are p.m.

Time = Number of minutes in the averaging
interval.

Lrge = Avcrege number per minute of large
snaps, &as recorded by the fast
stylus.

Med = As above for large, but for medium
snaps.

Small = As above for large, but for small
snaps.

Total = Ayvcrsge number per minute of all
snaps es recorded by the fast
styvlus. ;

N . .= Serial number of comparator sheet
concerned.

Con-Rae = GConcurrcnt regords, first and second.

Coine = Coincidcnccs betwcen rccords. The

first cntry shows the number of coincidences
between the record being tabulated and the
first conéurrcent record for the cntire aver-
aging intorval; thec sccond shows the number
of coineldenccs botwcen the record being
tabulated and tho sccond coneurrent record,
for the samc intcrvel unlcss a difforecnce
is indicated in thc notes.

Remarks = Index lctters to a series of notes
following the tebulation for cach test holc.
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16:48
18:48
4;52
6:48
16:46

.25
.38
.31
.19
.25
.06
.50
<58
.19
a8

©1.00

.67
1.31
~31

= f
.62
.19
.12

«19
.31
.06

.75
12
31
.25
e
.47
.50
.19
.31

!

Med

3,44
2.00
2,88
1.44
.69
1.56
.94
<37
6:25
2.94
3.23
2.33
4.175
2.00

1.62
v i

1.06
.31
.31

3.81
1.87
2.25
1.12
1006
1.07
1.50

.81

.75
.81

Total

26.81
16.81
17.175
7.69
6.94
71}1
6.81
5,80
28.50
18.00
18.00
10.80
19.87
11.93
8.06
8.86
13.19
19.68
17.94
18.43
22.317

24.06
15.80
14.43
11.31
10.75
8.54
8.12
5.81
6.74
9.43

=

Con-Rece

H28 H29
H28 E29
H28 H29
H28 F29
H28 29
H28 F29
H28 F29
H28 H29
H28 H?29
E28 E29
H28 H29
H28 E29
E28 H29
H28 H29
H28 H29
H28 H29
H28 H29
H28 H29
H28 H29
H28 F29
H28 H29
H2B H29
H28 -

H28
H28
F28
H28
H28

. E28 H29

H28 H29
H28 F29
H28 E29

Coinc Remarks

5
14
11
13
12

13
10

8
17
11
10
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H24 (Continued) :
To A B C Db Gp Epoch Time Lrge Med Small Total N Con-Rec Coinc Remarks

Ja

9333 7 3 5:44 16 .19 .69 5,00 5.88 65 H28 H29 4 3

9333 7 3 6£:48 14 .18 .43 5,21 6.42 67 H28 H29 7 17 K.
11 333 7 316:3916. .31 1.75 14.19 16.25 69 H28 H29 - 3 L.’
11 333 7 3 17:41 16 44 1,19 9.00 10.63 171 H28 H29 - 10 L.
11 333 7 3 18:49 16 19 .94 7,00 8.13 173 H28 H29 - 6 L.
11 333 7 3 4:42 16 .06  ,19 2.87 3.12 175 H28 H29 - 6 L.
11333 7 3 5:46 16 19 56 300 398 2% H28 H2Y - 5 L.
11333 7 3 6:42 16 .37  ,19 3.50 4,06 79 H28 H29 - 9 L,
11 333 7 3 16:41 16 0.00 .25 3,31 3.56 81 H28 H29 - 1 L.
11 333 7 3 T7:40 16 .06 .25 2.81 3,12 83 H28 H29 - 3 L.
11 3 33 7 3 18:40 16 06 .37 2,25 “2.58 08 H28 H29 - 6 L.
11 333 7 3 Z4:48 16 31 W31 2,05 RS By H28 H29 - 17 L.
113337 3B g:ZE 16 .06 .12  3.37 3.55 89 F28 H29 - 2 L.
11 333 7 3 6:46 16 .19 2,12 27.69 30.00 91 H28 F29 - 1 L, M.
12 333 7 3 16:41 16 .56 .43 9.43 10.43 93 H28 H29 7 5
12333 7 3 17:41 16 .19 .75 13,44 14.38 95 H28 H29 7 3
12 33 3 7 3 18:41 16 .44 .50 17.56 18.50 97 H28 H29 6 5
12 3233 7 3 4:42 16 .31 .94 19,31 20.56 99 H28 H29 8 6
12333 7 3 5:44 16 .75 .56 31.56 32.87 101 H28 H29 14 10

12 333 7 3 6:42 16 .62 1.56 23,93 26.11 103 H28 H29 7 -~ N.
13 33 3 7 3 16:15 29 .60 8.45 19.52 28.57 104-5 H28 H29 18 11 O.
13 3 33 7 3 17:15 29 .38 2.28 13.62 16.28 108-9 H28 H29 9 7 P.
1333%3% 7 3 18:15 29 .55 1.62 9.27 11.44 112-13 H28 H29 12 4 P.
12333 7 3 4:15 21.5 .46 1.12 10.88 12.46 116-17 H28 H29 6 2 Q.
12 333 7 3% 5:16 26 42 .65 4.15 5.22 120-21 H28 H29 6 1 R.
13 33 3% 7 3 6:15 28 .43 .50 3.50 4.43 124-25 H28 H29 10 - R.
14333 7 316:35 25 .25 1.43 3.71 5.39 128-29 H28 H29 9 3
14333 7 3 37:37 %% .39 1,03 3,50 4.92 132-33 E28 H29 10 4
14 333 7 3 18:17 28 .36 .89 2,82 4,07 136-37 H28 H29 13 9
14 333 7 3 4:12 10 .40 1.00 2.40 3.80 140 H28 E29 5 O R, S.
14 333 7 3 5:08 10 .30 1.20 4.10 5.60 142 H28 H29 2 O R.
14333 7 3 6:16 10 L0 1.70 90 3,00 0 R.

144 H28 H29 5



H24 (Continued)
Rer On To A B C Db Gp Epoch Time Lrge Med Small Total N Con-Rec Coinc Remarks

Ja Ja
391 14 153 33 7 3 16:09 16 .31 10.00 23%.19 33,50 146 H28 H29 3 3
%291 14 15 3 33 7 3 17:17 16 = .56 4.12 12.31 16.99 148 H28 H29 T 4
391 14 15 3 3 3 7 3 18:11 16 .37 2.12 9.94 12.43 150 H28 H29 5 5
291 14 15 33 3 7 3 4:10 16 .69 1.69 4.62 7.00 152 H28 H29 18 4
7901 14 15 333 7 3 5:24 16 .25 1,25 3,37 4.87 154 H28 H29 6 4
291 14 15 3 33 7 3 6:12 16 .37 1.19 4.94 6.50 156 H28 H29 6 5
%294 15 16 3 33 7 3 16:12 16 1.69 .81 6.37 8.87 158 H25 H29 6 6 T.
394 15 16 3 33 7 3 17:12 16 356 1.31 4.56 6.43 160 H25 H29 14 3
394 15 16 3 33 7 3 18:18 16 56 1.31 3,50 5,37 162 H25 H29 9 7
%394 15 16 3 3 3 T 3 4:12 16 .69 1.44 13.06 15.19 164 H25 F29 9 8 U.
294 15 16 3 33 7 3 5:18 16 19 1.62  4.19 6.00 166 H25 H29 10 3
294 15 16 3 33 7 3 6:12 16 .56 94 3,12 4,62 168 H25 E29 15 14
207 16 18 33 3 7 3 16:19 16 1.75 8.31 21.19 31.25 170 H25 H29 29 6
%297 16 18 33 3 7 3 17:11 16 44 2,12 -B.56 X122 1P H25 H29 13 8
397 16 18 3.3 3,7 3 3080126 .31 2.75 6.00 9.06 174 H25 H29 13 1
397 16 18 3 33 7 3 4:18 16 .62 1.31 8.12 10.05 176 H25 H29 11 11
397 16 18 33 3 7 3 5:12 16 .37 1.44  17.50  9.31 178 H25 H29 9 17
397 1618 3 33 7 3 6:20 16 3l - BT - 5.44 6,68 180 H25 H29 6 &
367 16 18 3 33 7 3 16:25 15 .13 .60 6.33 7.06 182 H25 H29 2 2
397 16 18 33 3 73 17?1%'16 .44 .50 5.94 6.88 184 H25 H29 7 1
307 16 18 3 3 3 7 3 I8:18 16 31 .94  9.25 10.50 186 H25 H29 12 2
397 16 18 3 3 3 7 3 "Z:1Z 16 .25 .56 18.62 19.43 188 H25 H29 6 3
397 16 18 3 33 7 3 5:12 16 .19 .31 24.81 25.31 190 H25 H29 4 O
397 16 18 3 33 7 3 %?TZ 16 .31 .37 23,62 24.30 192 H25 H29 6 4
400 18 19 33 3 7 3 16:13 16 .94 1.44 9,69 12.07 1%4 H28 H29 20 3 V.
400 1819 3 33 7 3 17:19 16 .37 1.44 5.25 7.06 196 H28 29 6 6
40018 19 33 3 7 3 18:16 16 «25 #42 L 4.3% S 00 198 He8 H29 3 1
400 18 1933 3 7 3 4:14 16 -06 .75 10.56 11.37 200 H28 H29 1 O©
4001819 333 7 3 5:14 16 312 .56 13.12 13.80 202 H28 E29 3 ©
400 18 19 3 33 7 3 6:24 12 .25 .91 14.42 15.58 204 He@ H29 5 2 W.
403 19 20 3 33 7 3 16:13 16 .56 6.37 24.25 31.18 206 H28 H29 11 11
403 1920 3 33 7 3 17:11 16 .50 2,87 11.19 14.56 208 H28 H29 11 8



H24 (Continued)
Rec On To A B C Db Gp Epoch Time Lrge Med Small Total N Con-Rec Coinc Remarks

Ja Ja
403 19 20 3 3 3 17 3 18:13 16 .19 1.50 7.75 9.44 210 H28 H29 8 5
403 19 20 333 7 3 4:16 16 .44 1.44 5.31 7.19 212 H28 H29 5 4 X.
40%3 19 20 333 7 3 5:14 16 31 .87 3.12  4.50 218 H28 H29 1 0 Y.
403 19 20 3 33 7 3 6:12 16 .25 .87 1.69 2.81 216 H28 H29 8 4
406 20 21 3 3 3 17 3 16:17 16 .69 5.56 20.50 26 75 218 H28 H29 13 12 Z.
40620 21 3 33 7 3 17:15 16 A4 2,37 9.62 12.43% 220 E28 H29 13 11
406 20 21 3 3 3 7 3 18:15 16 .25 1.37 8.87 10,49 222 H28 H29 9 8
406 20 21 3 %3 3 7 3 4:18 16 37 .94  3.62 4,93 224 E28 H29 6 5 A',
406 20 21 3 3 3 7 3 5:12 16 .12 .56 2.75 3.43 226 H28 H29 3 2
406 20 21 3 33 7 3 6:14 16 +25 .56 3,31 4.12 228 H28 H29 2 2
409 21 22 333 7 3 16:15 16 .56 2.19 13.50 16.25 230 H28 H29 5 4 B',
409 21 22 3 33 7 3 17:21 16 44 .94 5.62 7.00 232 H28 F29 13 5
409 21 22 3 3 3 7 3 18:15 16 L12 1.12 4.75 5.99 234 H28 H29 8 4
409 21 22 333 7 3 4:16 16 .25 69 2.43 3,37 236 H28 F29 11 17 C'.
409 21 22 333 7 3 5:14 16 .44 .75 3,62 4,81 238 F28 E29 15 9
409 21 22 33 3 7 3 6:14 16 .06 .81 3.75 4.62 240 H28 H29 4 4
412 22 23 3 3 3 7 3 16:21 16 1.12 9.62 34.31 45.05 242 H28 H29 6 2 D'.
412 22 23 3 3 3 7 3 17:17 16 .37 4.12 19.81 24.30 244 H28 F29 6 1
412 22 23 33 3 1 3 18:17 16 .37 3.62 13.00 16.99 246 H28 H29 6 3
412 22 23 3 3 3 17 3 4:15 16 .06 1.56 8.44 10.06 248 H28 H29 1 1
412 22 23 333 17 3 5:15 16 .12 .94 17.37 8.43 250 H28 29 5 3 E',
412 22 23 333 7 3 6:15 16 .19 1.06 3,62 4,87 252 H28 H29 8 6
415 23 25 3 3 3 7 3 16:15 16 .31 1.81 6.31 B8.43 254 H28 H29 6 1
415 2% 25 3 3 3 7 3 1%:15 16 2 1.50 4,75  6.37 256 H28 H29 5 3
415 23 25 3 3 3 7 3% 18:15 16 12 .81  3.62 4.55 258 H28 H29 5 1
415 23 25 3 33 7 3 4:17 16 .56 .56 2.50 3.62 260 H28 E29 10 2 F'.
415 23 25 333 7 3 5:19 16 .25 .69 4.00 4.94 262 H28 H29 7 5
415 23 25 33 3 7 3 6:17 16 .25 .44 2,37 3.06 264 H28 ¥29 10 8
415 23 25 3 3 3 7 3 16:17 16 19 .56 1.19 1.94 266 H28 H29 5 2
415 23 25 3 33 7 3 TI:1I7 16 Jd9 .81 2.00 3.00 268 H28 H29 10 3
415 23 25 3 3 3 7 3 18:19 16 .37 .50 .1.50 2.37 270 H28 H29 9 8
415 23 25 33 3 17 3 "Z£:19 16 .19 .69 4.37 5.25 272 H28 H29 5 1 G'.



H24 (continued)
Rec On To A B C Db Gp Epoch Time Lrge MNed Small Total N Con-Rec Coinc Remarks

Ja Ja

415 23 25 33 3 7 3 E:zl 16 .31 56 1,75 2,62 274 H28 H29 7 3 @',
415 2325 333 1 2 S 16 .06 .25 .81 1,12 276 H28 E29 5 3 @',
418 25 26 3 3 3 17 3 16:19 16 «37T 1.37  8.37 10:1) 2178 H28 H29 11 4
418 25 26 3 33 7 3.17:23 16 19 .44 5,81 6.44 280 H28 H29 7 2

418 25 26 3 33 7 3 18:17 16 .19 15 3*69 4,63 282 H28 H29 7 3

418 25 26 3 33 7 3 4:;17 16 .31 1.19 13.87 15.37 284 H2e8 E29 5 2 H',
418 25 26 3 3 3 7 3 5:17 16 12 .69 6,06 6.87 286 H28 H29 6 2

418 25 26 3 33 7 3 6:17 16 31 .12 6.69 97.12 288 H28 H29 8 4
421 26 27 3 3 3 7 3 16:21 36 .12 25 3,12 3,49 290 H28 F29 5 4 1',
421 26 27 3 3 3 7 3 17:17 16 .25 «31  1.81 2,37 292 H28 H29 8 3

421 26 27 33 3 17 3 18:17 16 25 o566 X, 3T T2.18 Pk H28 H29 9 4

421 26 27 33 3 T 3 4:21 16 31 31 12,12 12.74 296 H28 F29 5 1 J'.
421 26 22 33 3 F 3. 55aF Ak 25 .25  7.25 7.75 298 B28 H29 4 3

421 26 271 3 33 7 3 6:23 16 06 .37 12.37 12.80 300 H28 H29 0 O

424 27 28 333 7 3 16:17 16 56 .94 4,25 5.75 302 128 H29 27 26

424 27 28 3 3 37 3 17:17 16 ee25 .62 2.19 3,06 304 H28 H29 6 O K'.
424 27 28 333 7 3 18:17 16 31 U.31 2212 . 2.7% 306 H28 H29 16 5

424 27 28 33 3 7 3 4:17 16 .06 1,06 - 8.94 10.06 308 H28 E29 3 0 L'.
424 27 28 33 3 7 3 5:17 16 .37 .31- 3,00 3,68 310 H28 H29 13 6

424 27 28 33 3 7 3 6:21 16 .19 .31 2.62 3,12 312 H28 H29 10 9

427 28 29 3 3 3 7 3 16:17 16 1.25 69 4,75 6.69 314 He8 - 15 - M', N',
427 28 29 3 33 7 3 17:19 16 .50 .81 1.75 3.06 316 H28 - 21 - Mm'.
427 28 29 3 3 3 7 3 18:17 16 A4 .31 2.31 3,06 318 H28 - 17 - M'.



Remarks H24

A. Record 362(H29) quite useless due to open ecirecuit.
B. Record 365(H29) quite useless due to open circuit.

C. A burst lasting about 2 min., began 4-39 a.m,, Jen, 5,
and was about equally well recorded on record
363 (H28), Averages taken over only 13 min.

D. An interruption for 1 min. due to electrical disturbance
"breakers",

| E. Coincidences with record 368(H29) are difficult to
determine due to extremely active conditions on 3801%9.

F. Record 371(H29) almost quiescent except for salvos of
about a minute to 3 min, duration which could not be
counted. Record 370(H24) was having contact trouble
(time switch) but the zero was not very widely dis-
placed so count was made for what it might be worth.

G. New schedule begun, 4-7 in alternate half hour runs.
H, Time switch trouble, No record.

I. No record on 3801'9.

J. "Breakers" disturb one min. of the recording.

K. Trouble on line (?) at 6-44 {page 37534), It seems to
be electrical as part of it was heard by E.A,H, during
listening time and so identified on the record, Two
min. omitted from count.

L. Record 377(H28, H25) (Jan. 9~11) useless due to mistake
in setting attenuator after modifications to recorder.

M. Remarkable series of "breakers" on page 37867.

N. Record 382({H29) had time switch trouble during this
section of 1ts run. .

0. The first section of this record analysed into 9 oclasses.

P. Coincidences checked out by Z.A.H, from the record books
as the comparison of records was in error.

Q. Recgord shows salvos with the initial times (a.m. Jan, 13)
“amd duration in minutes indicated as follows: 4-04(2);
4-14(2); 4-21(5), These are not shown on record 383(H29).

R. See Note U for H29.
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v.

w.

G'.
D',
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F'.
G¢'.
) A
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Remarks H24 (Continued)

Several heavy snaps occurred close together at about 4-20
a,m. Jan, 14, Well marked on H24 and K28 and faintly
showing on H29. Compare pages 38820B, 38720A, and
38620A. A heavy salvo began about 4-25 and lasted for
nearly 4 min. Compare 388214, 38720B, and 38620A. It
recorded well on H28, rather faintly on E24, and naot
at all on H29.

A heavy salvo lasting about 30 sec. registered at 4-13
a,m, Jan. 15. It was well registered on H24 and H28
and appears somewhat less on H29. Compare peages 39402B,
39302B, and 39202B.

Sce Note A' for H29.

Small salvo beginnihg 4-19 p.m. Jan. 18 and lasting about
a minute. On H24 only. No trace on H28 or H29. eof.
40003, 39903, 39803 at X.

Program clock accidentally turned on 15 min, too late
on this run.

See Note T for E28,
See Note U for H28.
See Note E' for E29.
See Note W for H28.

Activity resembling blasting at times when no blasting
was going on in Lake Shore. Severe on K28, less so
on H24, and almost abscnt on H29. Compare pages
40904A, 40804A, and 40704A. Also compare pages 40801B
and 40%023, with eorrcsponding pages in records 409
end 408.

Sec Note X for H28.

See Note Y for H28,

See Note 2z for H28,

See Note A' for H28,
Stylus voltage too high.
See Note C' for H28.
Seo Note D' for H28.

See Note E' for H28.



Remarks H24 (Continued)
K'. Stylus voltage too high.

L', Slight traces of small salvo beginning about 4-14 a.m,

and lastin§ about a minute. It was much better marked
on 423(H28) end was not registered at all on 422(H29).

Compare pages 42419, 42319 and 42219,
M'. A heavy crush burst ocecurred at 2-12 a.m. Eastern War

Time Jan 29. Record 425(H29, H31) (Jan. 28-29) was
lost when the doghouse on 3801W9 was buried,

N', A strong salvo lasting less then a minute registered on

E24 at 4-06 p.m. Jan. 28. It was also well marked on
F28. Another less severe, of about the same length,

registered at 4-19 p.m. and was about equally well marked
on H24 and H28, Compare pages (42701 and 4260l1) and
(42703A and 42603A).
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Epoch Time ILrge Med Small Total N Con-Rec Coinc Remarks
16:20 16 1.13 3.88 18.50 23,50 1 H26 H29 - = A,
18:22 16 <38~ 3.13 11.63 15.14 3 H26 H29 - -- A,
4:20 - - - - - - H26 H29 - - A, B.
6:22 16 44 . 2,56 6.94 9.94 6 H26 H29 - = A.
16:20 16 872,27 6.37 '9.61 8 H26 H29 = = A,
18:108 16 .50 1,69 7.25 9.44 10 H26 H29 - - A.
“Z:17 16 44 2.69 7.69 10.82 12 H26 H29 - - A.
5:20 16 .37 2,06 6,56 B8.99 14 H26 H29 - - A.
16:18 16 .87 5.44 12,94 19.25 16 H27 E29 16 - C.
18:18 16 62 2.75 9,81 1338 a8 H27 F29 15 - C.
4:10 16 1.25 2.06 5.19 8.50 20 H27 H29 18 - ¢, D.
6:10 14 21 93 4,29 5,43 22 H27 H29 4 - C, E.
16:14 16 «50 132 2.8% 443 2¢ H27 H29 11 1 C, F.
18:16 16 3L 75 3.8 40" 28 H27 H29 9 5
420 16 A4 1,12 4.94  6.50 28 H27 H29 11 §
6:10 16 .15 b2  2.87 4.24 30 E27 H29 16 10
16:18 16 2.06 .81 4.12 6.98 32 H27 H29 - - @, H.
17:14 16 .06 1.31 3.3F 4.68 34 H27 H29 - - G, H.
18:14 16 25 375 2 TR 3k H27 B29 - - G, H.
4:14 16 19 .94 2,69 3.82 38 H27 E29 - =~ G, H.
5:14 16 0.00 .44 2.00 2.44 40 H27 H29 - - G, H.
6:14 16 31 .75 2,44 3,50 42 H27H29 - - G, H.
16:10 16 44 1.37  5.25  7.06 44 H27 - 15 - I.
17:16 16 .25  ,69 3,69 4,63 46 H27 - 11 - I.
18:14 16 .31 .69 3.00 4.00 48 R} - 12 -1.
4:12 16 1.50 2.94 6.25 10.69 50 Belw » 1,7, K,
5:16 16 19 .50 2.37 3,06 52 H27 - - =1, 7.
6:28 16 31 .44 2.56 3,31 54 H27 - 9 =~1I.
16:16 16 S50 <81 ¢ A 32 6% V'SE H28 H29 12 7
17:12 16 .12 b2 2,12 3,86 58 H28 E29 13 6
18:10 16 15 W15 2.94 4,44 60 H28 H29 20 9
5,24 8.85 62 H28 H29 7 3 L.

4:16 15.5 .64 2.97



H25 (Continuecd)
Rec On To A B C Db Gp Epoch Time Lrge MNed Small Total N Con-Rec Coinc Remarks

Ja Ja
37 8 9333 7 4 5:10 16 .25 .69 4.31 5.25 64 H28 H29 7 5
315 8 9333 T 4 6:18 16 .56 .56 1.69 2.81 66 H28 H29 13 10 M.
380111222 2 0 4 16:19 16 .81 .37 1.56 2.74 92 H27 H31 6 -~ N.
380 11 12 2 22 0 4 17:15 16 A2 .75 2.31 3,18 94 H27 H31 9 -~ N.
38011 12222 0 4 18:11 16 .75 .62 1.93 3.30 96 H27 H31 15 - N.
38011 122 22 0 4 4:1216 1.00 2.43 5.94 9.37 98 H27 H31 7 - N, O.
280 11 12222 0 4 5:17 12 1.08 4.83 12.75 18.66 100 H27 H31 15 - N, P.
380 1112 222 0 4 6:18 16 .44 1.50 6.12 8.06 102 H27 H31 11 4 Q.
384 12 1322 2 0 4 16:45 29 1.27 1.10 4.24 6.61 106-7 H27 H29 34 18 R.
384 12 X132 22 0 4 17:45 29 .76 .59 4,69 6.04 110-11 H27 H29 X1 10 R.
384 12 13 2 22 0 4 18:45 26 1.00 .77 3.19 4.96 114-15 H27 H29 14 4R, S. T
384 1213222 0 4 4:44 28 1,28 1.93 4.57 7.78 118-19 H27 H29 7 1 U.
784 12 13 22 2 0 4 5:44 28 .89 1.14 3,71 5.74 122-23 H27 H29 15 O Y, W.
387 1314222 0 4'16‘46 26 .77 .88 1,92 3,57 130-3) H27 H31 18 10
387 13 14 22 2 0 4 1g 7 26 .50 .85 2,54 3,89 134-35 H27 H31 17 - X.
3871314 222 0 41 28 A6 0 .82 1.61 2.89 138-39 H27H31 17 - X, Y
387 1314 22 2 0 4 4: 48 6.5 .31 3.23 4,00 7.54 141 H27 H31 1 - Z.
387 13 14 2 22 0 4 5356 10 .90 .50 2.90 4.30 143 H27 E31 7 - X.
387 1314222 0 4 6:40 10 40 1.10 1.20 2.70 145 H27 H31 4 - X.
390 14 152 2 2 0 4 16:41 16 .81 2.37  4.37 .7.55 147 H27 H31 12 - A',
390 14 152 2 2 0 4 17:51 16 1.00 1.25 4.25 6,50 149 H27 H31 13 - A',
390 14 15 22 2 0 4 18:47 16 62 .69 2.19 3,50 151 H27 H31 5 O A'.
390 14 15 2 2 2 0 4 4:42 16 .56 .87 2.7 4,18 153 H27 H31 10 0 A'.
390 14 15 2 2 2 0 4 5:42 16 LE 62 3,88 - 45077258 H27 H31 12 0 A'.
3290 14 152 22 0 4 6:50 16 19 .75 2.37 3,31 157 H27 E3X 1 3 A'.
393 15 36 2 2 2 0 4 16:12 16 1.62 1.00 3.94 6.56 158 H24 H29 6 17 B'.
393 15 16 2 2 2 0O 4 16:52 16 .69 1.25 3.87 5.81 159 H27 H31 18 14
293 1516 2 22 0 4.17:12 16 .15 1.31 3,69  5.75 160 H24 H29 14 3
293 156 16 2 2 2 0 4 17:42 16 .56 .62 3,00 4.18 161 H27 H31 12 8
393 15 16 22 2 0 4 18:18 16 .62 1.69 3,00 5.31 162 H24 H29 9 17
393 15 16 2 22 0 4 18:42 16 44 1.25 4.69 6.38 163 H27 H31 17 &
293 15 16 2 22 0 4 4:12 16 .81 5.06 12.31 18.18 164 H24 H29 910 C'.



H25 (Continued)
On To A B C Db Gp Epoch Time Lrge Med Small Tot'al N Con-Rec Coinc Remarks

15 16 2 2 2 0 4 4:40 16 1.44 4.34 6.87 13:25 16 H27 H31 20 13
1516 22 2 0 4 5:18 16 .44 1.81 4,25 6.50 16 H24 H29 10 4 D'.
1516 222 0 4 5:46 16 .50 .62 3,62 4.74 167 H27 H31 11 9
1516 222 0 4 6:12 16 .62 1.50 3%.69 5.81 168 H24 H29 15 14
1516222 0 4 6:42 16 .87 1.06 2.44 4.37 169 H27 H31 14 11
16 18222 0 4 16:1916 1.81 2.8Fr 7.94 12.56 170 H24 H29 29 6
16 18 2 2 2 0 4 16:40 16 «37 1:B1 #.862 &80 N H27 H31 8 g
16 1822 2 0 417:1116 1,62 1.50 5.50 8.62 172 H24 H29 13
1618 2 2 2 0 4 17:41 16 .44 .75 4.69 5.88 173 H27 H31 10 8
16 18 22 2 0 4 18717 16 .69 1.75 4.50 6.9%4 173 H24 H29 13 9
16 18 2 2 2 0 4 18:41 16 «31 1.19 6.00 7.50 175 H27 H31 6 1
16 18 222 0 4 4:18 16 .94 2.00 9.44 12.38 176 H24 H29 11 11
1618 2 22 0 4 4:40 16 19 .94 1.3 8.50 177 H24 H29 6 3
161822 2 0 4 5:12 16 .56 1.25 8,62 10.43 178 H24 H29 9 1
16 18 2 22 0 4 5:42 16 62 .15 5.8 1,38 %19 H27 H31 14 12
16 182 2 2 0 4 6:20 16 .56 .62 6.31 17.39 180 H24 H29 6 6
16 18 2 22 0 4 6:46 16 .56 1.00 4.94 6.50 181 H27 H31 13 8
16 18 2 2 2 © 4 16:25 15 .19 .75 4,87 5,81 182 H24 H29 2 2
16 182 22 0 4 IE?E% 16 .37 .81 4.50 5.68 183 H27 H31 6 3
16 18 2 22 0 4 I7:16 16 .56 .56 2,87 3.99 184 H24 H29 7 1
16 18 2 2 2 0 4 TI7:46 16 31 .94 3. 62 5.B7 3D H27 H3 8 1
16 18 2 2 2 0 4 IB:18 16 44 .50 6419  7.13 186 H24 H28 12 3
16 18 2 2 2 0 4 18:48 16 25 .8 8.81 9.87 187 H27 H31 8 6
16 18 2 22 0 4 "4:17 16 19 .75 17:75 18:69 188 H24 H29 6 3
16182 22 0 4 7%:Z% 16 31 .75 19.50 20.56 189 H27 H3Y 6 2
16 18222 0 4 TH:12 16 .25 .31 24,06 24,62 190 H24 H29 4 ©
16182 22 0 4 2?16 16 37 .69 19.75 20,81 191 H27 H31 17 O E.
1618222 0 4 %?II 16 .25 .69 20,25 21,19 192 H24 H29 6 4
16 18 2 2 2 0 4 ©:48 16 A4 15 23.43 24,62 193 H27 H31 8 O
18192 22 0 4 15:745 16 .31 .87 1.62 2.80 195 H27 H31 12 12
1819222 0 4 13:43 16 <31 50  1.06 1.87 197 H27 H31 9 9
18192 2 2 0 4 18:42 16 .31 0.00 1.54 1.85 199 H27 H31 4 3



H25 (Continued)

Rec On To A B C Db Gp Epoch Time ILrge Med Small Total N Con-Rec Coinc Remarks
Ja Ja

399 18 19 2 2 2 0 4 4:42 16 12 25 1,67 228 N H27 H31 2 2
399 18 192 2 2 0 4 5:42 16 .06 .25 2,12 2.43 203 H27 H31 6 1
299 18 19 22 2 0 4 6:42 16 .06 .19 5.31 5.56 205 H27 H31 2 1
402 192022 2 0 4 16:41 16 1.94 .94 3,81 6.69 207 H27 H31 14 14 F'.
402 19202 22 0 4 117:43 16 .62 1.25 2.87 4.74 209 H27 H31 13 13
402 19 20 2 2 2 0 4 18:41 16 .56 .62 2.81 3,99 211 H27 H31 12 10
402 19 202 2 2 0 4 4:42 16 .37 2.00 3,62 5.99 213 H27 H31 8 8 g'.
402 19202 2 2 0 4 5:44 16 .44 .94 2,19 3.57 215 H27 H31 6 6
402 19202 2 2 0 4 6:44 16 .12 .62 1.44 2,18 217 H27 H31 17 1

405 2021 22 2 0 4 16:43 16 .50 2,00 4.44 6.94 219 H27 H31 10 11
405 2021 2 2 2 0 4 17:43 16 .50 .87 2.06 " 3.43% 221 H27 H31 9 10
405 20 21 2 2 2 0 4 18:47 16 <31 1.00 1.37 2,68 209 H27 H31 9 13

405 2021 2 22 0 4 4:46 16 81 1.50 4.06 6.37 225 H27 H31 11 11 H'.
405 2021 2 22 0 4 5:44 16 .81 1.19 3.00 5.00 227 H27 H31 14 16

405 20 21 22 2 0 4 6:44 16 .56 .44 1,75 2.75 229 H27 H31 13 11

408 21 22 222 0 4 16:4%3 16 1.00 1.37 3.81 6.18 231 H27 H31 17 19

408 21 22 2 2 2 O 4 17:43 16 .37 1.00 2,81 4,18 233 H27 H31 10 12

408 21 22 22 2 0 4 18:43 16 .25 .37  2.25 2.87 235 H27 H31 9 10
408 21 22 22 2 0 4 4:42 16 .56 .69 2.37 3.62 237 H27 H31 11 11 I'.
408 21 22 222 0 4 5:44 16 .44 ,50 2.50 3,44 239 H27 H31 9 13

408 21 22 222 0 4 6:44 16 12 .31 2.19 2.62 241 H27 H31 5 5

411 22 23 22 2 0 4 16:47 16 1.44 3,00 8.69 13.13 243 H27 H31 19 24 J'.
411 22 23 22 2 0 4 17:47 16 .75 1.62 4.69 7.06 245 H27 H31 12 6
411 22 23 2 2 2 0 4 18:47 16 .75 1.56 3.69 6.00 247 H27 H31 12 12

411 22 23 22 2 0 4 4:47 16 .62 1.31  3.50 5.43 249 H27 H31 10 8

411 22 23 22 2 0 4 5:47 16 31 .75 3.37 4.4% 251 H27 H31 11 13

411 22 23 2 22 0 4 6:47 16 .19 .94 3.12 4,25 253 H27 H31 12 13

414 23 25 2 2 2 0 4 16:43 16 .62 81 3,25 4,68 255 H27 H31 10 10
414 23 25 2 2 2 0 4 17:43 16 .37 .94 3,06 4,37 257 H27 H31 17 10

414 23 25 2 22 0 4 18:43 16 .50 .50 2.87 3.87 259 H27 H31 12 13
414 23 25 2 22 0 4 4:45 16 44 1,44 3,06 4,94 261 H27 H31 13 8 K'.



H25 (Continued)

Rec On To A B C Db Gp Epoch Time Lrge Med Small Total N Con-Rec¢ Coinc Remarks
Ja Ja

414 23 252 22 0 4 5:45 16 .56 1.56 4.37 6.49 263 H27 H31 9 9
414 23 2522 2 0 4 6:45 16 .62 .50 1.87 2,99 265 H27 E?1 11 11
414 23 25 22 2 0 4 16:49 16 .25 .94 1.81 3.00 267 H27 H31 9 9
414 23252 22 0 4 i7:2g 16 .25 56 1.44 2,25 269 H27 E31 4 -
414 23 25 2 2 2 0 4 18:45 16 31 w44 1,715 T 2 8027 H27 H31 7 4
414 23 25222 0 4 ‘Z?Z% 16 .37 .50 2.87 3.74 273 H27 H31 5 O
414 23 25 2 22 0 4 T5:45 16 A4 .75 2.94 4,13 275 H27 H31 12 -
414 23 25 2 22 0 4 E?‘% 16 .25 .25 1.94 2.44 277 H27 E31 6 1
417 25 26 2 2 2 0 4 16?%5 16 .56 1.56 8,50 10.62 279 H27 E31 13 3
417 25 26 2 2 2 0 4 17:47 16 .50 .62 7.06 8.18 281 H27 E31 11 14
417 25 26 2 22 0 4 18B:45 16 .50 69 5.25 6.44 283 H27 H31 11 17
417 25 26 2 2 2 0 4 4:51 16 .12 .12 5,62 5.86 285 H27 E31 2 11L1'.
417 25 26 2 22 0 4 5:53 16 A4 .62 8.69 9.75 287 H27 H31 5 1
417 25 26 2 2 2 0 4 6:49 16 .19 .56 10.12 10.87 289 H27 H31 % 1
420 26 27 2 2 2 0 4 16:47 16 .75 .37 3.94 5,06 291 H27 H31 13 13 M'.
420 26 27 2 2 2 0 4 17:45 16 31 .81 2.44 3,56 293 'H27 ¥31 16 14
420 26 272 2 2 0 4 18:45 16 .25 .56 3,19 4,00 295 H27 H31 9 11 N'.
42026 27 2 22 0 4 4:47 16 .19 .94 6.87 8.00 297 H27 H31 2 2 0'.
420 26 2722 2 0 4 5:53 16 .19 1.12 .10.12 11.43 299 F27 H31 0 O

420 26 27 2 22 0 4 6:51 16 «37 62 8.31 9.30 301 H27 H3X 0 0 P'.
423 2728 222 0 4 16:45 16 1.00 1.31 8.19 10.50 303 H27 H31 47 5 Q'.
423 27 28 2 22 0 4 17:49 16 - .37 1.06 4.06 5.49 305 H27 H31 16 4
423 271 28 2 2 2 0 4 18:47 16 .50 1.50 3,00 5.00 307 H27 H31 20 1
423 27 2B 2 2 2 0 4 4:47 16 A4 1.31 9,37 11.12 309 H27 E31 6 5

423 2728 222 0 4 5:44 14,5 .21 .55 5,58 6.34 311 H27 H31 10 4 R'.
423 27 28 2 22 0 4 6:45 16 .50 1.06 5,56 7.12 313 H27 H31 15 10

426 28 29 2 2 2 0 4 16:45 16 87 .94 3.94 5,75 315 H27 - 27 - 8',
426 28 29 22 2 0 4 17:47 16 <37 .69 3,19 4.25 317 B2T - 20 - @rv,
426 28 29 2 2 2 0 4 18:45 16 .56 87 3%.44 4,87 319 H2? - 20 - 87,
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Remarks FH25

Record 361(H26) was useless oring to poor contacts on the
time switech and record 362(H29) was useless due to
open circuit developing in line.

Record 360(H25) was not dependable due to poor contacts
on time switch. The period was abandoned.

Record 365(H29) was useless due to open circuit.

The coinoidences with record 364(H27) are for 6 min. only.
Thus the coincidences are now 18 in 6 min. as compared
with 15-16 in 16 min. some 10 hrs. before.

This record cut to 14 min. due to electrical disturbance (?)

lasting about 2 min, beginning about 6-07 a.,m, Jan. 5.
Moreover concurrent recording with recard 364(H27) was
for only 4 min.

Coincidences ith record 368(H29) are difficult to deter-
mine due to great activity on 3801w9.

Time switch contacts out on record 370(H27). No record
till 6 a.m. Jan, 7 when F,J.H. went in to listen. The
record 371(H29) most peculiar - almost quiescent except
for recurrent salvos. Geophone only in 12', Hole will
have to be reamed.

New schedule, 4-7 in half hour runs.
No record on 3801%W9 today.

Record 373(H27) useless due to poor contéacts on time
SWitOhv

One salve during this period which 'was counted and a
second immediately after, each lasting a little over
~a minute.

One salvo about 4-16 a.m. Jan. 9 wkich was counted and
another at 4~24 which was omitted for half a minute.
These are much better marked on record 374(H28), the
30' hole, than on record 375(H25), the 100" hole in
geme location., They do not appear at all on record
376(H29), Two other bursts registered at 4-31 and
4-34 which were similarly recorded as to the three

holes.

Record 377(H28, E25) (Jan. 9-11) was useless due to Z.E.G.
inadzertentiy leaving the attenuator at infinity

setting.
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Remarks H25 (Continued)

Record 382(H31) had time switeh trouble, Hence no coin-
cidence entry.

See Note B for H3l.

Salvo at 5-02 lasting 4 min., on H25 (pg. 38024). Very
little shows on H27 (pg. 38124) and H31l was having
switch trouble. Another salvo on H25 beginning 5-12
end lasting 4 min, and one beginning 5-17 and lasting
1l min. (pg. 38025). The first of these shows well on
H27 (pg. 38125) but H31 still out of order, When H3l
did come on for a short time at 5-22 the count was
about 160 for the total c.p.m.

See Note D record 382(H29).

Coincidences checked out by E,A.H. as there had been an
error in the comparison work.

A salvo of open pattern lasting less than a minute oc-
curred on record 384(H25). See page 38416A.

Record 383 (H29) turned off at 6-45 p,m. Jan. 12 by misset
time clock.

Well marked salvo at 4-50 a,m. Jan., 13. It is sharply
marked on 384 (H25), absent except for well marked large
snaps on 385(E27) but shows as small ones on 383(H29).
Compare pages 38523A, 38423A, end 38322A. Compare Note

- W below,

See Note U for H29,

A well marked salvo lasting about a minute began at 5-40
a.m, Jan, 1%, It is sharply marked on page 38427B(H2S5),
almost absent on 38528A(H27¥ and quite absent on
28325A(H29). Compare Note U above.

See note E for H31.

See Note W for H29.

A heavy burst registered on record 387(H25) beginning at
4-33 g.m, Jan, 14 and continuing for nearly 12 min.
It was only imperfectly marked on H27 and H31l was not
well connected - the record is useless. Compare pages
388218, 38721B, and 38621B, Two other disturbances
registered - one beginning about 4-49 and lasting 2 min.
and another beginning 4-51 and lasting a minute, There
were no traces on H27 or H25. Compare pages 38823,
3872%A, and 386238,

A', Sce Note G for H3l.
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Remarks H25 (Continued)

See Note T for H24.
See Note A' for H29.

The record shows short groups of strong offsets at ir-
regular intervals.

See Note K for EH31.
See Note L for H31l.

Short salvo on H25 at 4-42 a.m. Jen. 20, See page 40222A,
No trace on H27 or H3l. '

Short salvo on H25 lasting about half a minute and beginning
about 4-46 a.m. Jan. 21, The larger snaps of the
salvo recorded on H27 and there were slight traces of
it on H31. Compare pages 40623A, 40522B, and 40422B.

Traces of ore skipping. See page 40822 seq.

A sherp, very short salvo registered on H25 at 4-47 p.m,
Jart. 22, Absolutely no trace shows on H24 or H29.
Compeare pages 41205B, 41105B, and 41005B.

See Note M for H31,

Strong evidences of ore skipping on this rum. See page
41723. Compare also 41823.

Short, strong salvo at 4-36 p.,m, lasting less than a minute.
Well marked on H27, H25, and F29. Compare pages 421048
42004A, and 41904B.

A strong salvo registered on E25 at 4-00 a,m. Jan. 27 and
lasted more than 2 min. (the time switch changed to
H28 at about 4-04). The salvo may have been a burst
as the progrem clock had just turned the set on. The
disturbance was not well recorded on H27 or H3l.

Strong evidence of ore skipping. See page 42021,

Stylus voltage too high.

Activity on H31l was so great that only 2 min., were counted.
Hence coincidences checked for only 2 min,

See Note V for H31l.

The heavy burst of Jan. 29 buried the doghouse on 3801W9.
Record 425(H29, H3l) (Jan. 28-29) was not recovered;
hence no coincidences with this record are available.

No record after 4 a.m. Jan. 29. The burst put the re-
corders out of commission.



Rec On To A B C Db Gp Epoch Time Lrge Med Small Total N Con-Rec Coinc Remarks
Ja Ja '
364 4 5333 7 b 16:18 16 .62 .94 3,06 4.62 16 H25 H29 16 -~ A.
364 4 5 333 7 6 18:18 16 .62 .31 2.26 3.18 19 H25 HE29 15 - A.
364 4 5333 7 6 4:05 6 2,50 5.00 11.33 18.83 20 H25 H29 18 -~ A, B.
264 4 5333 7 6 6:10 5 .60 3.40 11,00 15.00 22 H25 H29 4 - A, C.
267 & 63 33 7 6 16:14 16 62 2.19 6.94 9.75 24 H25 H29 11 1 D.
267 5 6333 7 6 18:16 16 .44 1.87 6.37 8.68 26 H25 H29 9 5
3267 5 6333 7 6 4:20 16 .56 3.50 7.25 11.31 28 H25 H29 11 5
267 5 6333 7 6 6:10 16 .81 1.62 6,25 8.68 30 H25 H29 16 10
3270 6 7333 7 6 16:18 - - - - - 32 H25 H29 -~ -~ E, F.
370 6 7333 7 617:14 - - - - - 34 H25 K29 - - B, F.
3270 6 7333 7 618:14 - - - - - 26 H25 H29 - - E, F.
370 6 7333 7 6 4:14 - - - - - 38 H25 H29 - - E, F.
370 6 7333 7 6 5:14 -~ - - - - 40 H25 H29 - - E, F.
370 6 g 333 7 6 6:14 - - - - - 42 H25 H29 ~ - E, F.
3273 1 Z233% 7 616:1016 1.06 2.81 13.56 17.43 44 H25 - 15 - G.
373 7 8333 7 6 17:16 16 62 1.44 4.50 6,56 46 H25 - 11 - G.
293 7 8333 7 6 18:14 16 A4 V15 419 5530 48 H25 - 12 - G.
3173 7 8333 7 6 4712 - - - - - 50 H25 - - - Gy H.
313 7 8333 7 6 5:36 = - - - - 52 H25 - - -G, H.
33 7 8333 7 & 6:28 16 .37 1.31 2.75 4.43 54 H25 - 9 - G.
378 911 %333 F 6 16:13 16 2.31 1.75 I1.75 15.81 68 H25 H29 - 11 I.
378 911 333 7 6 17:09 16 69 1.37 6.31 8,37 10 H25 H29 - 8 I.
378 91x 333 7 6 18:09 16 <37 .81 5.62 6.80 172 H25 H29 - 9 T.
378 9113 33 7 6 4:08 16 .32 .56 17.81 18.49 174 H25 H29 - 4 I.
378 911 333 7 6 5:08 16 .50 ,94 15.25 16.69 176 H25 H29 - 12 I.
378 911333 7 6 6:16 16 .12 .44 9,25 9.81 178 H25 H29 - 6 I.
378 911 333 7 6 16:0916 0.00 0.31 8.50 8.81 80 H25 H29 - 1 I.
378 911 333 7 6 31:3616 -.19 37 7568 GRS H25 H29 - 6 I.
378 911 3 33 7 & 18:10 16 19 .75 4.50 5.44 84 H25 H29 =~ 11 I.
378 911 3 33 7T 6 " 4:10 16 .25 2.56 18:18 20.99 86 H25 E29 - 2 I.
278 911 33 3 7 6 5:10 16 .06 2.25 21.87 =24.18 88 E25 H29 - 5 I.
378 911 333 7 6 6:14 16 .25 1.19 27.50 28.94 90 E25 H29 - 3 I.



IR RS =SSy, —"wWwmmmmmmmm

H27 (Continued)
Rec On To A B C Db Gp Epoch Time Lrge Med ©Small Total N Con-Ree Coinc Remarks

Ja Ja
3811112 333 7 6 16:19 16 1.50 .50 9.62 11.62 92 H25 H31 6 =~ 7.
281 11 12 33 3 7 6 17:15 16 .25 .93 10,75 11.93 94 H25 H31 9 - J.
381 1112333 7 618:11 16 - .81 43 10,68 IL.92 96 H25 H31 15 - J.
381 1112 333 7 6 4:12 16 94 2,12 11485 .2k H25 H31 7 ~ J, K.
281 1112 333 7 6 5:08 16 1.94 3.81 23.12 28,87 100 H25 H31 15 - J, L.
281 11 12 333 7 6 6:18 16 .69 2.06 27.50 30.25 102 H25 H31 11 4 M.
385 1213 3 33 7 6 16:45 29 1,21 1.31 3.27 5.79 106-7 H25 E29 34 18 N,
285 1213 333 7 6 17:45 29 .65 1.00 3,00 4.65 110-11 H25 H29 11 9 N,
285 12 13 3 3 3 7 6 18:45 26 .42 .85 2.35 3.62 114-15 H25 H29 14 2 N, O.
285 12 13 33 3 7 6 4:44 28 .39 .75 2.82 3.96 118-19 H25 H29 7 1 P.
285 12 13 3 33 7 6 5:44 28 50 .36 2.53 3,39 122-23 H25 H29 15 O Q.
288 12 14 33 3 T 6 16:46 28 64 .57 1.39 2.60 130-31 H25 H29 18 11
288 13 14 3 3 3 7 6 17:47 28 .43 .64  1.57 2.64 134-35 H25 F29 17 - R.
388 1314 33 3 7 6 18:47 28 .50 .82 2.21 3.53 138-39 H25 H31 17 - R, S.
288 1314 3 3 3 7 6 4:48 10 30 .50 .90 1.70 141 H25 F31 1 =~ T.
288 13 14 333 17 6 5:56 10 .70 1,10 2,10 3,90 143 H25 H31 7 - R.
288 13 14 3 33 7 6 6:40 10 .30 .70 1.30 2,30 145 H25 H31 4 - R.
391 14 15 33 3 7 6 16:41 16 .94 1.06 8.75 10.75 147 H25 H31 12 - U.
391 14 15 3 3 3 7 6 17:51 16 .81 .50 25,19 26.56 149 H25 H31 13 O U.
391 14 15 3 33 17 6 18:47 16 .56 .50 39.56 40.62 151 H25 H31 5 0O U.
391 14 15 3 33 7 6 4:42 16 A4 U887 B Sl 1S) H25 H31 10 O U.
291 14 15 3 3 3 7 6 5:42 16 .69 1,81 2.06 4.56 155 H25 E31 12 0 U.
391 14 15 33 3 7 6 6:5015 1.80 1.80 34.60 38.20 157 - H25 H31 1 3 U, V.
394 15 16 3 3 3 7 6 16252 16 .56 1,12 4.25 5.93 159 H25 E31 18 14
394 15 16 3 3 3 7 6 17:42 16 44 0 62 2.56  3.62 161 H25 H31 12 8
394 15 16 3 3 3 7 6 18:42 16 A4 .87 6.44 17.75 163 E25 B3 7 .3 ..
394 15 16 3 33 7 6 4:40 16 1.50 2.00 25.44 28.94 165 H25 HE31 20 12 W.
394 15 16 333 7 6 5.46 16 .62 1.12 36.56 38.30 167 H25 H31 11 9
394 1516 3 3 3 7 6 6,42 15 1.00 .93 30.20 32.13 169 H25 H31 14 11
397 16 18 3 3 3 7 6 16:40 16 25 1,00 5,87 ‘T RthR H25 H31 8 9
397 16 18 3 3 3 7 6 17:41 16 .50 .44 6.3 7.25 173 H25 H31 10 8
397 16 18 3 3 3 7 6 18:41 16 .25 .69 17.19 8.13%3 175 H25 H31 6 6



H27 (Continued)
Rec On To A B C Db Gp Epoch Time ILrge Med Small Total N Con-Rec Coinc Remarks

Ja Ja

397 16 18 33 3 T 6 4:40 16 .31 1.31  7.43 9.05 177 H25 H31 6 3
3297 16 18 333 7 6 &5:42 16 .69 .87 6.69 8.25 179 H25 H31 14 11
397 16 18 333 7 6 6:46 16 .69 1.44 6.25 8.38 181 H25 E31 13 8
397 16 18 333 7 6 16:50 16 .50 .37 14.56 15.43% 183 H25 H31 6 3
39716 1833 3 7 6 I??%E 16 .44 .50 17.19 18.13 185 H25 H31 8 0

- 397 16 18 3 3 3 T 6 18:48 16 .31 .87 29.62 30.80 187 H25 H31 8 6
397 16 18 3 3 3 7 6 “4:44 16 .31 .81 37.06 38.18 189 H25 H31 6 2
397 16 18 3 33 1 6 TF:40 16 .37 .25 32.00 32,62 191 H25 E31 7 0 X.
397 16 18 33 3 7 6 ©:r48 16 .37 .81 28.44 29.62 193 H25 H31 8 0 X.
400 18 19 3 33 7 6 16:45 16 .56 .94 7.87 9.37 195 H25 H31 12 13
400 18 193 33 7 6 17:43 16 .50 .37 6.94 7.81 197 H25 H31 9 9
400 18 1933 3 7 6 18:42 16 .25 .50 7.62 8.37 199 H25 H31 4 5
400 18 19 33 3 7 6 4:42 16 .19 1.00 17.44 18.63 201 H25 H31 2 2
400 18 19333 7 6 5:42 16 .31 .44 16.44 17.19 203 H25 H31 6 1
400 18 193 3 3 7 6 6:42 16 .12 .31 23.19 23.62 205 H25 H31 2 1
403 19 20333 7 6 16:41 16 1.69 .87 2.25 4.81 207 H25 H31 14 14 Y.
403 19 20 3 33 7 6 17:43 1 .37 .87  3.19 4.43 209 H25 H31 13 13
40%3 1920 3 3 3 7 6 18:41 16 .50 .31 1.75 2.56 211 H25 H31 12 10
403 1920 33 3 T 6 4:42 16 A9 .56 5,00 5.75 213 H25 H31 8 8
403 192033 3% 7 6 5:44 16 <25 37 358 418 238 H25 H31 6 6
403 19 20 333 7 6 6:44 16 06 - 212 2200 1.8 233 H25 H31 7 1
406 2021 333 7 & 16:43 16 .19 .50 2,75 3.44 219 H25 H31 10 10
406 20 21 3 3 3 7 b6 17:43 16 .06 .31 2,00 2.37 221 H25 H31 9 8
406 20 21 33 3 7 6 18:47 16 A4 A9 1.62  2.25 223 H25 H31 9 9
406 20 21 33 3 T € 4:46 16 .31 1.19 5.62 17.12 225 H25 H31 11 11 2Z.
406 20 21 333 17 & 5:44 16 . A4 2,56 3,37 227 H25 H31 14 14
406 20 & 333 7 6 6:44 16 .37 .31 1.87 2.55 229 H25 H31 13 9
409 21 22 3 3 3 7 6 16:43 16 <75 .56 1.81 3,12 231 H25 H31 17 17
4092122 333 7 6 17:43 16 12 .39 .87 1.36 233  H25 H31 10 10
409 2122 3 33 7 6 18:43 16 19 .25 1.25 1.69 235 ~ H25 E31l 9 9
409 2122333 T 6 4:42 16 44 12  6.25 6.81 237 H25 H31 11 11
409 21 22 333 7 6 5:44 16 .29 .29  3.07 3.65 239 H25 H31 9 9



H27 (Continued)
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H27 (Continued)
Rec On To A B C Db Gp Epoch Time ILrge Med Smell Total N Con-Rec Coinc Remarks

424 27 28 3 3 3 7 6 17:49 16 62 .81 7.25 8.68 305 H25 H31 16 4

424 27 28 3 33 7 6 18:47 16 15 <75 6.19  7.69 307 H25 H31 20 1

424 27 28 3 3 3 7 6 4:47 16 .31 .50 13.25 14.06 309 H25 H31 6 5

424 2728 33 3 7 6 5:44 14,5 .21 .69 11.24 12,14 311 H25 H31 10 4 F'.

424 27 28 333 7 6 6:45 16 +25 .87 9.31 10,43 313 H25 H}l 15 10

421 28 29 3 33 7 6 16:45 16 1.25 1.12 2.50 4.87 315 H25 27 -~ G'.

427 28 29 333 7 6 17:47 16 50 .69  2.69 3.88 317 H25 - 20 - @', H'.
427 28 29 3 3 3 7 6 18:45 16 .69 1.19 2.50 4.38 319 H25 - 20 =-G', I'.



C.

0.

P.

Q.
R.

Remarks H27

Record 365(H29) was useless due to open circuit.

An open circuit on 364(F27) cut the effective recording
to 6 min, The average is taken for this reduced
period and the coincidences with record 363(H25) are

18 in 6 min. as compared with 15-16 in 16 min. some
10 hrs. before.

An open circuit on 364(E27) cut the effective recording
to 5 min. ZEffective concurrent recording with 363 (H25
lasted only 4 min., - a fact to be noted when comparing
coincidences,

Coincidences with record 368(H29) are difficult to deter-
mine as the activity on 2801W9 is so great.

Open circuit until 7 e.m. Jen. 7 when F.J.E, went to the
set to listen. Time switch contacts out. Hence no
coincldences deduced.

New schedule running, 4-7 in half hour runs.
No record on 3801'79.
Time switch eontacts out. No record this period.

Record 377(H28, H25) (Tan. 9-11) useless due to mistake
in setting attenuator after modifications to recorder.

Voltage too high throughout record 381(H27), Zero much
too wide with 25 cycle disturbance. Switch trouble on
record 382(H31) prevents coincidence entry.

See Note B for Hj31.
See Note P for H25.

See Note D record 382(H29).

Coincidences were checked out by E.A,H, on the record
books as there had been an error in comparing the
records,

Record 383(H29) turned off at-6-45 p,m. Jan. 12 by
misset time clock.

See Note U for H25,
See Note U for H29.
See Note E for H3l.



Remarks H27 (Continued)

S, See Note W for H29.
T. See Note Z for H25,
U. See Note G for H31.

V. This reading for small offsets very doubtful as contacts
very poor.

W. This record shows poor connection on the time switch for
the H27 run. The offsets can be read but there is a
good deal of 25 cycle oscillation. Toward the end of

the run when the pressure lessens the record becomes
illegible.

X. See Note K for H3l.
Y. See Note L for H3l.
Z. See Note H for H25.

A'. Some evidence of ore skipping on this record. Compare
pages 41823 and 41723.

B'. See Note M' for H25.
C!'. See Note N' for H25.
D!'. Stylus voltage too high.

E'., Coincidences with H3l were checked only for 2 min. The
activity on H31 was very great,

F', See Note V for H31l.

¢'. The heavy burst of Jan. 29 buried the doghouse on 3801V.
The rgcord 425(H29, H31) (Jen. 28-29) was not recovered,
hence no coincidences with these records are available.

H', Stylus voltage too high.

Ve t switch failed to turn H27 on at 4-30 a.m, Jan,
v The29%meThe burst had put the recorders out of commission.
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H28 (Continued) |
On To A B C Db Gp Epoch Time Lrge Med Small Total N Con-Rec Coinc Remarks

8 9222 0 2 18:18 16 .15 .69 2.44 3,88 60 H25 H29 20 9

8 9222 0 2 18:40 16 50 .94 2,44 3,88 61 H24 H29 10 7

8 9222 0 2 4:1614.51.17 2.48 8.28 11.93 62 EeS HR9 7 3.

8 9222 0 2 4:46 16 44 1.56 4,56 6.56 63 H24 E29 8 4

8 9222 0 2 5:10 16 44 .50 1,94 2.88 64 HE25 B29 7 S5 K.

8 9222 0 2 5:44 16 .37 81 2.56 3,74 65 H24 H29 4 4

8 9222 0 2 6:18 16 .69 b 2,44 3,57 66 H25 H29 13 10.

8 9222 0 2 6:48 16 .56 .37 2.19 3,12 67 H24 HE29 7 9 1.
11122 22 0 2 16:41 16 .50 .81 2.68 3,99 93 H24 H29 7 5
1112222 0 2 17:41 16 19 .37 .93  1.49 95 H24 E29 17 3
11 12 22 2 0 2 18:41 16 37T 94 1.50 2.81 .97 H24 H29 6 5
11 12 222 0 2 4:42 16 62 1.56 2.50 4.68 99 H24 H29 8 8
1112 222 0 2 5:44 16 ° .94 1.25 3.50 5.69 101 H24 H29 14 11
1112222 0 2 6:42 16 .31 .50 2.06 2.93% 103 H24 H29 7 - M.
1213222 0 216:1529 2.09 2.38 4.52 8.99 104-5 H24 E29 14 15 N.
1213222 0 2 17:15 29 .96 .83 4.00 5.79 108-9 H24 H29 9 0.
12132 22 0 2 18:15 29 .93 1.03 3,59 5.55 112-13 H24 H29 12 4 0.
1213222 0 2 4:15 21.5 1.63 1.72 5.95 9.30 116-17 H24 H29 6 3 P.
12 13 222 0 2 5:16 26 .92 .81 2.69 4.42 120-21 H24 H29 6 1 q.
1213222 0 2 6:15 28 L1 .61 2.00 3.32 124-25 H24 H29 10 - Q.
13 14222 0 2 16:15 24 .87 1.25 2.21 4.33% 128--29 H24 H29 9 4
1314 22 2 0 2 17:17 28 .82 .96 2.07 3.85 132-33 H24 H29 10 6
13142 22 0 2 18:17 28 .68 .53 1.68 2,89 136-37 H24 EH29 13 10
1314222 0 2 4:1230 .50 .80 2.40 3.70 140 H24 H29 5 0 Q, R.
1314 2 22 0 2 5:08 10 1.00 2,60 2.30 17290 132 H24 H29 2 - Q.
1314222 0 2 6:16 10 A0 90 140 2:90:344 H24 H29 5 - Q.
14152 22 0 2 16:0916 1.50 1.69 3.94 7.13 146 H24 H29 3 5
14 15222 0 2 X7:17 16 62 1.31 2.62 4,55 148 H24 F29 17 4
14 15 2 22 0 2 18:11 16 .69 1.31 3,06 5.06 150 H24 H29 5 5
1415222 0 2 4:1016 1.56 2.44 4,00 8.00 152 H24 H29 18 4
14 152 22 0 2 5324 16 .37 1.37 1.69 3.43 154 H24 F29 6 4
14 152 2 2 0 2 6:12 16 .81 1.37 2.31 4,49 156 H24 H29 5 5



H28 (Continued)
Rec On To A B C Db Gp Epoch Time Lrge Med Small Total N Con-Rec Coinc Remarks

Ja Ja
399 1819 22 2 0 2 16:13 16 1.00 :.56 1.19 2.75 194 H24 H29 20 3
399 18 19 2 2 2 0 2 17:19 16 X1 < oBR 87 2,11 196 H24 H29 6 %
3299 18 19 2 2 2 0 2 18:16 16 .17 .08 .83 1.08 198 H24 H2Y 3 1
399 1819 2 22 0 2 4:14 16 A2 2% <56 <93 200 H24 H29 1 1
299 18192 22 0 2 5:14 16 25 .12 .50 .87 202 H24 H29 3 O
299 181922 2 0 2 6:23 10 .20 .20 .90 1.30 204 H24 F29 5 2 8.
40z 192022 2 0 2 16:1316 1.00 1.44 3.19 5.63 206 H24 H29 11 14
402 192022 2 0 2 17:11 16 .67 1.13 2.20 4,00 208 H24 H29 11 10
402 15202 2 2 0 2 18:13 16 44 63 1.62 2.69 210 H24 H29 8 5
402 1920 2 22 0 2 4:16 16 1.12 1.06 2.06 4,24 212 H24 H29 5 4 T,
402 19202 2 2 0 2 5:14 16 .06 .25 <37 .68 214 H24 H29 1 0 U.
402192022 2 0 2 6:12 16 .37 .69 1.37 2.43 216 H24 H29 8 5
405 2022 222 0 2 16:1716 1.00 1.62 3.19 5.81 218 H24 H29 13 13 V.
405 20 21 222 0 2 17:15 16 .87 .56 2.00 3.43 220 H24 H29 13 13
405 20 21 22 2 0 2 18:15 16 .44 1,00 . 2,19 3.63 222 H24 H29 9 11
405 2021 222 0 2 4:18 16 .37 .87 1.94 3,18 224 H24 H29 6 17 w.
405 2021 2 22 0 2 5:12 16 31 W15 3.06 2 4.%2 226 H24 H29 3 3
405 20 21 22 2 0 2 6:14 16 31 50 2,12 2.9% 298 F24 H29 2 2
408 21 22 2 2 2 0 2 16:15 16 1.44 1.19 6.19 8.82 230 H24 F29 5 4
408 21 22 222 0 2 17:21 16 B1 1.62 2.94 5.37 232 H24 H29 13 6
408 21 22 22 2 0 2 18:15 16 19 1.06 2.94 4.19 234 H24 E29 8 5
408 21 22 22 2 0 2 4:16 16 .56 56 3.00 4,12 236 H24 H29 11 9 X.
408 21 22 222 0 2 5:14 16 .94 1.06 3,69 5,69 238  H24 H29 15 13
408 21222 22 0 2 6:14 16 .25 1,06 3,12 4.43% 240 H24 H29 4 4
411 22 23222 0 2 16:21 16 2.62 1.62 7.44 11.68 242 H24 H29 6 2 Y
411} 22 23222 0 217:1716 1,00 1,50 5.06 7.56 244 H24 H29 6 4
411 22 23 2 22 0 2 18:17 16 .87 1.00 4.25 6.12 246 F24 H29 6 4
411 2223 222 0 2 4:15 16 81 1.94 5.69 8.44 248 H24 H29 1 1
411 22 23222 0 2 5:15 16 <56 1.06 4,44 6,06 250 H24 E29 5 3 Z.
411 22 23222 0 2 6:15 16 .56 1.25 3,12 4,93 252 H24 H29 8 6
414 23 25 22 2 0 2 16:15 16 .50 1.12 3,50 5.12 254 H24 H29 6 1
414 23 25 2 22 0 2 17:15 16 .37 1.25 2.25 3,87 256 H24 H29 5 4
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D.

E.

.

K.

Remarks E28

Record 362(H29) quite useless due to open circuit.
Record 365(H29) quite useless due to open circuit.

A burst lasting about 2 min. began 4-39 a.m. Jan, 5 and
was about equally well recorded on record 364 (H24).
Averages taken over only 13 min.

Effective comparison with record 364 (H24) limited to 15
min,

Coincidences with record 368(H29) are difficult to deter-
mine due to extremely active conditions on 380199,

Record 370(H24) was having time switch contact trouble
but the zero being not too wide a count was made for
what it might be worth. Record 371(H29) was very
quiet except for salvos lasting from 1-3 min. These
were too rapid to count. Eence no coincidences could
be deduced for this period.

New schedule begun, 4-7 in half hour runs.
Record 370(H24) usgless. Time switch contact trouble,
No record on 3801W9 today. ‘

One salvo at 4-16 a,m. Jan, 9 and another at 4-24, The
first was omitted from the count for a minute, the
second for half a minute. These are much better marked
on record 374(H28), the 30' hole, than on record 375(E25)
the 100' hole in same location., They do not appear at
all on record 376(H29). Two other bursts recorded at
4-31 and 4-34 which were similarly recorded as to holes,

Good record of skipping ore on record 374(H28), the 30'
hole, at 5 a.m.+ Jan. 9. ‘Barely discernible on 375(H25),
the 100' hole in same location. The disturbances were
brief but were omitted from the count which is con-
gequently rather lower than it should be.

Record 377(H28, E25) (Jen. 9-11) was useless due to Z.E.G.
inadvertently leaving the attenuator at infinity setting.

Recora 382(H29) having time switch trouble,
The first section of this record analysed into 9 classes.

Coincidences checked out by E.A.H. from record books as
comparison of records was in error,



Remarks H28 (Continued)

P. Record shows salvos with the initial times (a.m., Jan. 13)
and duration in minutes indicated as follows:

4:04(2); 4:14(2); 4:21(5). These are not shovm on
record 383(H29).

Q. See Note U for H29,.
R, See Note S for H24,

S. Progrem clock accidentally turned on 15 min. too late
for this run.

T. A short salvo at 4-17 a.m. Jan. 20, Well marked on H28
and fairly well on H24., Almost no trace on H29,
Compare pages 40320A, 40220A, and 40120A.

U. ©Short salvo at 5-25 a,m. Jan., 20. Fairly well marked on
F27 and Just a trace on H3l., Compare pages 40326,
40226, and 40126,

V. See Note E' for H29.

W. A short salvo, lasting about half a minute and beginning
4-07 a.m, Jan. 21 recorded a little more on H28 than
on H24 but no trace on H29. Compare pages 40619A,
40519A, and 40419A.

X. Eeavy salvo lasting about 2 min., began about 4-26 a.m.
Jan., 22, It was well marked on H28, fairly well
marked on H24 and practically absent from H29. Compare
pages 40921A, 40821A, and 40721A.

Y. A short heavy series of sneps registered at 4-13 p.m.
Jan. 22 on H28. They were less heavily recorded on
E24 and almost no trace appears on H29. Compare pages
41202A, 41102A, and 41002A.

Z. A short heavy salvo registered on H28 at 4-31 a.m. Jan.
23, It was less well marked on H24 and there was no
trace on H29, Compare pages 41227A, 41126B, and 41027A.

A', A short sharp salvo at 4-23 e.m, Jan. 23, It was well
marked on H28, less sharp on F24, and was not registered
at all on H29. Compare pages 41520B, 41420A, and
413%20B.

B'. Some evidence of ore skipping. See page 41425.

C'. A salvo of rather open pattern and lasting 5 min. began
about 4-12 a.,m. Jan. 26, There were traces only on
H24 and no evidence showed on E29, Compare pages
418198, 41719B, and 41619B.
A second salvo, lasting about a minute, was registered



Remarks F28 (Continued)

on H28 at 4-19 a.m. Therc were slight traces on H24

but none on H29. Compare peges 41820A, 41720A, and
416204, o bl e r

A series of salvos of strong amplitude began about
4-25 a.m, end continued intermittently for 9 min.
They were well marked on H28. Traces appeared on H24
and slight traces also on H29. Compare pages 41821A,
41720B, and 41620B, seq.

D', What looks like blasting registered at 4-09 p.m. Jan. 26.
It was definitely like blasting on E28, less like it
on H24 and not recorded et all on H29. Compare pages
42102A, 42001B, and 419024,

E'. A series of open salvos occurred during this run on H28.
They were only barely discernible on H24 and H29.
Compare pages 42119, 42018, end 41919, seq.

F', A small salvo at 4-14 a.,m. Jan. 28 interrupted the count.
See Note L' for H24.

G', The record 425(H29, H31) (Jan. 28-29) was lost when the
burst of Jan. 29 closed 3801%9.burying the doghouse,
Eence no coincidences are available with H29 or H31,

H'. See Note N' for H24.
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H29 (Continued)
Rec On To A B C Db Gp Epoch Time Lrge Med Small Total N Con-Rec Coinc Remarks

Ja Ja £
32712 6 7111 7 5 16:18 16 0.00 .06 3.56 3.62 32 H27 H25 - - D, BE,
371 6 7111 7 5 16:46 - - - - - 33 H24 H28 - - D, E, F.
37, 6 7111 7 517:1416 0.00 0.00 2.00 2.00 34 H27 B25 - - D, E.
371 6 7111 7 517:4616 0.00 0,00 21229 U H24 H28 - - D, E.
3271 6 7111 7 5 18:1416 0.00 0.00 1.75 1.75 36 H27 H25 - - D, E.
370 06 7111 7 518:4616 0.00 W19 SEDEEEEES H24 E28 - - D, E.
3271 6 7111 7 5 4:14 16 .19 2.25 65.69 68,13 38 H27 H25 - - D, E, G.
370 6 7111 T 5 4:48 15 .60 3.66 17.13 21.39 39 H24 H28 - - D, E, H.
371 6 71311 7 5 5:14 16 0.00 0500 .69 .69 40 H27 E25 - - D, &,
3L 6 7111 7 5 5:46 16 0.00 0.00 49 49 41 H24 E28 - - D, E.
371 6 7111 7 5 6:14 16 0.00 0,00 .81 81 42 H27 H29 - - D, E.
371 6 7111 7 S5 6:40 16 0.00 0.00 .94 .94 43 F24 28 - - D, E.
376 8 9111 7 5 16:16 16 .94 4.81 18.75 24.50 56 H25 H28 7 17 I.
376 8 9111 7 5 16:44 16 .56 3,19 12,81 16.56 57 H24 H28 9 9
376 8 9111 T 51133838 .50 2.75 9.94 13,19 58 H25 28 6 6
376 8 91 XY 7 5 17:40 36 .56 1.87 10.94 13.37 59 H24 F28 4 5
3276 8 9111 7 5 18:10 16 .37 2.69 10.25 13.31 60O H25 H28 9 9
376 8 9111 7 5 18:40 16 .69 2.25 9.87 12,81 61 H24 H28 6 17
36 8 9111 7 5 4:16 16 .75 1.94 10.00 12.69 62 H25 H28 3 3
376 8 9111 7 5 4:46 16 .94 1.50 10.94 13.38 63 H24 H28 4 4
376 8 9111 7 5 5:12 16 .75 2.69 9.62 13,06 64 H25 H28 5 5
376 8 9111 7 5 5:44 16 .69 1.69 10.06 12.44 65 H24 E28 3 4
376 8 9111 7 5 6:18 16 1.37 1.44 10.00 12.81 66 E25 H28 10 10
36 8 9111 7 5 6:48 16 .50 1.69 8.50 10.69 67 H24 E28 17 9 7.
379 911111.7 5 16:13 16 5.75 22.37 49.12 %7.24 68 H27 H25 16 - K.
379 911111 7 5 16:39 16 4.25 20.69 35.37 60,31 69 H24 H28 3 - K.
39 911111 7 5 17:0916 4.56 15.94 40.12 60.62 170 H27 H25 8 - K.
379 911111 7 5 17:41 16 3.25 13.75 38.12 55,12 11 H24 E28 10 - K.
379 911111 7 5 18:09 16 3.75 10.50 36.06 50.31 72 H27 E25 9 - K.
379 911111 7 518:49 16 2.56 10.37 38.68 51.61 173 H24 F28 6 - K.
379 9111111 7 5 4:08 16 2.44 6.06 19.81 28.31 74 H27 H25 4 - K.
379 911111 7 5 4:42 16 2 - K

.12 6.56 18.62 27.30 15 H24 H28 6
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E29 (Continued)
Rec On To A B C Db Gp Epoch Time Lrge Med Small Total N Con-Rec Coinc Remarks

Ja Ja

379 911111 7 5 5:08 16 2.06 6.62 1780 3E180N0E H27 H25 12 - K.
379 911111 7 5 5:46 16 2.75 5.56 19.94 28.25 177 H24 H28 5 - K.
379 911111 7 5 6:1616 2.44 6,37 18,69 27.50 78 . H271 H2S 6 - K.
279 911111 7 5 6:42 16 3.69 5.00 16.62 25.21 179 H24 H28 9 - K.
3279 911111 7 5 16:09 16 2.12 5.50 12.00 19.62 80 H27 H25 1 - K.
3279 911111 7 5 X6:41 16 1,62 4 25 NH EET TR RN H24 128 1 - K.
279 911111 7 517:1616 2.62 4.31 13.69 20.62 82 H27 H25 6 =K.
39 911111 7 57T/:40 16 2.06 3.75 12.56 18.37 83 H24 H28 3 - K.
3279 911111 7 5 1I8:10 16 1.44 4.06 15.44 20.94 84 H27 H25 11 - K.
379 911111 7 5 718:40 16 2.19 3.69 9.81 15.69 85 H24 H28 6 -~ K.
379 911111 7 5 4:10 16 1.37 5.12 14.06 20.55 86 H27 H25 2 - K,
379 911111 7 5 4:48 16 1.62 4,85 G UEE R H24 E28 7 - K.
379 911111 7 5 5:10 16 .56 3,06 13.12 16.74 88 H27 E25 5 - K.
My - S 1333 LN 2: 16 1.56 3.94 11.81 17.31 89 H24 H28 2 - K, L.
379 911111 7 5 5:I8 36 1,12 5477 LD TR SRR R R
379 911111 7 5 ©:46 16 2.00 2.87 11.37 18 28 oy H24 F28 1 - K.
382 1112111 7 5 16:41 16 4.62 9.00 34,12 47.74 93 H24 H28 5 5
3821112 111 7 5 17:41 16 2.75 8.50 24,81 36.06 95 H24 H28 3 3

382 1X 121211 1. 5 18:41 16 2.56 6.68 21.18 30.42 97 H24 H28 5 5

382 11 12 111 7 5 4:42 16 3,69 5.69 13.87 23.25 99 H24 H28 6 8

382 11 12 111 7.5 5344 16 3,06 35560 10D OGS E H24 H28 10 11

382 11 12111 7 5 6:42 - - - - - 103 H24 H28 - - M.
383 1213111 7 5 16:15 28 9,18 12.61 10.93 32.72 104-5 H24 H28 11 13 N, O.
383 1213111 17 5 16:45 29 6.07 7.17 14.41 27.65 106-7 H27 H25 18 18 P.
383 1213111 7 517:1529 4,41 4.72 12.00 21.13 10B-9 H24 E2B 7 8 ».
3831213111 7 5 17:45 29 4.13 5.90 10.76 20.79 110-11 H27 E25 9 10 P.
383 12 13 111 7 5 18:15 29 4,69 6.96 14.48 26.13 112-13 K24 E28 4 4 p, q.
383 12 13111 7 5-18:8% = - - - 114-15 H27H25 2 4 P, R.
3831213111 7 5 4:15 28 3,18 4.61 11.61 19.40 116-17 H24 H28 2 3 8.
383 1213111 7 5 4:44 28 2,43 4,53 1198 18 a0 SRSt maa mae 1 §on
383 12 13111 7,5 556 & - - - - 120-21 H24 H28 1 1 U.
3831213111 17 5 5:44 - - - - - 122-23 H27 H25 - - U.



H29 (Continued) :
Rec On To A B C Db Gp Epoch Time Lrge Med Small Total N Con-Rec Coinc Remarks
Ja Ja i

3831213111 7 5 615 1 & - - - 124-25 H24 E28 - - 1.
386 13 14 111 7 5 16:15 24 5.91 7.91 11.92 25.74 128-29 H24 H28 3 4V,
386 1314111 7 5 17:17 24 5.12 8.62 11.33 25,07 132-33 H24 F28 4 6 V.
386 1314 111 7 5 18:17 26.5 4.11 7.89 10.87 22.87 136-37 H24 H28 9 10 W.
386 13 14-.111 7 5 4:12 10 2.00 23.00 33,70 58.70 140 H24 H28 5 0 V, X.
386 1314111 7 5 5:08 10 2.20 18.30 33.10 53.60 142. EH24 H28 0 OV.
386 12 14 111 7 5 6:16 10 2.60 16.90 26.30 45,80 144 H24 H28 0 O V.
3891415 1 11 7 5 16:09 16 3,50 12.87 23.56 39,93 146 H24 H28 3 5
389 14 15111 7 5 17:17 16 4.06 13.00 22,12 39,18 148 H24 H28 4 4
3891415111 7 5 18:11 16 4.94 15.87 23.94 44,75 150 H24 H28 5 5
38914 15111 7 5 4:10 16 4,62 23.62 34,94 63,18 152 H24 H28 4 4
3891415111 7 5 5:24 14 1,93 20.86 33.78 56,57 154 H24 H28 4 4
3891415111 7 5 6:12 16 2.81 13.00 27.44 43,25 156 H24 H28 5 5
392 15 16 111 7 5 16:12 16 6.75 16.87 18,00 41,62 158 H24 H25 6 7 V.
392 1516 1 1 1 7 5 17:12 16 4.25 10,310 17.00 Sr. SEiEs H24 H25 3 3
392 15 16 111 7 5 18:18 16 6.12 12.56 19.37 38.05 162 H24.B25 7T 7 2.
392 1516 1 11 7 5 4:12 16 3.06 10.12 26.44 39,62 164 H24 H25 8 10 A'.
3921516111 7 5 5:18 16 2.50 9.56 16.37 28.43 166 H24 H25 3 4
3921516 111 7 5 6:1216 2.12 7.56 14.50 24.18 168 H24 H25 14 14

395 16 18 1 11 7 5 16:12 2 8.00 65.00 100.00 173.00 170 H24 H25 6 6 B',
395 16 18 111 7 5 17:11 16 4,81 26.94 328.69 70.44 172 H24 H25 8 8
3951618 1 11 7 5 18:17 16 3.87 15.12 31.75 50.74 174 H24 F25 7 9
39516 18 111 7 5 4:18 16 3,44 7,75 21.25 32.44 176 H24 H25 11 11
3951618111 7 5 5:12 16 2.75 8.31 2248 3550 138 H24 H25 7 17
395 16 18111 7 5 6:20 16 2.37 6.56 21.25 30.18 180 H24 H25 6 6
39516 18 111 7 5 16:25 16 1.87 4.75 13.94 20.56 182 H24 H25 2 2

395 16 18 111 7 5 I7'I% 16 1.75 6.25 15.81 23.81 184 H24 H25 1 1
395 1618111 7 5 18:18 16 2.06 6.94 18.37 27.37 186 H24 H25 2 3

395 16 18 111 7 5 "4:14 16 1.44 4.75 17.12 23,31 188 H24 H25 3 3

395 16 18111 7 5 g“? 16 .94 6,44 15.31 22.69 190 H24 H25 0 O

395 16 18111 7 5 214 16 .75 4.31 20.00 25.06 192 H24 F25 4 4
398 1819111 7 5 16:13 16 6.37 22.25 40.31 68.93 194 H24 E28 3 3 ¢'.



L

" H29 (Continued) ,
Rec On To A B C Db Gp Epoch Time Lrge Med ©Small Total N Con-Rec Coinc Remarks

Ja Ja

39618 19111 7 5 17:19 16 4.00 10.56 28.75 43.31 196 E24 H28 6 6
298 1819111 7 5 18:16 16 3.31 9.81 28.75 41.87 198 H24 H28 1 1
2981819111 7 5 4:14 16 1.62 7.56 17.62 26,80 200 H24 H28 0 1
3298 1819111 7 5 5:14 16 1.87 6.00 12.87 20.74 202 H24 H28 0 0
398 18 191 11 7 5 6:24 12 2.08 6.50 15,83 24.41 204 H24 H28 2 2
401 1920111 7 5 16:13 16 2.31 8.00 14.56 24.87 206 H24 H28 11 14
401 1920111 7 5 17:11 16 3,31 5.94 14.25 23,50 208 H24 H28 8 10
4011920111 7 5 18:13 16 2.50 5.87 17.75 26.12 210 H24 H28 5 5
401 1920111 7 5 4:16 16 2.06 6.19 13.06 21.31 212 H24 E28 4 4 D'.
4011920111 7 5 5:14 16 1.69 6.44 14.94 23.07 214 H24 H28 1 O
401 1920111 7 5 6:12 16 1.44 6.69 12.19 20.32 216 H24 H28 4 5
404 2021 1 11 7 5 16337 16 1.00 262 R NN E24 E28 13 13 ®',
404 20 21111 7 5 17:15 16 1.75 6.06 19.87 27.68 220 H24 E28 11 13
464 20 21 111 7 5 18:15 16 1.50 5.87 17.69 25.06 222 H24 H28 8 11
404 20 21111 7 5 4:18 16 1.81 5.69 18.37 25.87 224 F24 E28 5 7
404 2021111 7 5 5:12 16 2.06 5,25 15.00 22.31 226 E24 E28 2 3
404 20021 111 7 5 6:14 16 2.25 4,94 14,25 21.44 228 H24 28 2 2
407 21 22 111 7 5 16:15 16 2.75 45.12 65.81 113,68 230 H24 F28 4 4
407 21 22111 7 5 17:2116 1.31 10.50 36.19 48,00 232 H24 H28 5 6
407 22 22111 7 5 18:15 16 1.87 6.62 32.62 41,11 234 H24 H28 4 5
4072122111 7 5 4:16 16 3,75 8.25 21.19 33,19 236 H24 HE28 7 9 F'.
407 22 22111 7 5 5:14 16 3,62 6.62 19.94 30.18 238 H24 H28 9 13 @G'.
4072122111 7 5 6:1416 2,44 5,00 15.50 22.94 240 H24 H28 4 4
410 22 23111 7 5 16:21 16 1.06 7.19 38.81 47.06 242 H24 H28 2 2

410 2223111 7 517:17 16 1.12 5.19 29.19 35.50 244 H24 28 1 4
410 22 23111 7 5 18:17 16 1.12 3.31 23,81 28.24 246 H24 H28 3 4
410 22 23111 7 5 4:1516 2.19 4.81 24,06 31.06 248 H24 H28 1 1
4102223111 7 5 5:1516 2,06 4.06 19,37 25.49 250 H24 H28 3 3
41022 23111 7 5 6:1516 2.75 4.75 18.0C 25,56 252 H24 H28 6 6
413 23 25111 7 5 16:15 16 1.62 5.06 23.06 29.74 254 H24 H28 1 1
413 23 25111 7 5 17:15 16 1.06 4.37 16.50 21.93% 256 H24 H28 3 4

413 23 25111 7 5 18:15 16 1.37 4.25 16.94 21.56 258 H24 H28 1 2 H!



H29 (Continued)

Rec On To A B C Db Gp Epoch Time Lrge Med Small Total N Con-Rec Coinc Remarks
Ja Ja

413 23 25111 7 5 4:1716 3.75 5.19 13.44 22,38 260 H24 E28 2 5
41323 25111 7 5 5:1916 2.69 4.87 13.50 21,06 262 H24 E28 5 5
413 2325111 7 5 6:1716 2.87 4.56 11.56 18,99 264 H24 28 8 8
413 23 25 111 7 5 16:17 16 1.44 3.44 9.50 14,38 266 H24 H28 2 3
413 23 25111 7 5117 16 1.12 &.31 1125 IECE0NZES H24 H28 3 4
413 23 25111 7 5 18:19 16 1.81 3.81 11.25 16.87 290 H24 E28 8 11
413 23 25 111 7 5 4:1916 1.00 3.62 9.75 14.37 272 He4 H28 1 1
413 2325111 7 5 5:2L 16 1.12 3,69 10.00 14.81 274 H24 H28 3 3%
413 2325111 7 5 6:2L 16 1.00 3.93 9.87 14.80 276 H24 E28 3 3
416 25 26 111 7 5 16:19 16 1.56 3.37 10.44 15.37 278 H24 F28 4 4
416 25 26111 17 5 17:2316 2.00 4.75 11.44 18.19 280 B4 F28 2 .2 1.
A1625 261 11 7 5 18217 16 138 S ant .00 13,06 282 H24 H28 3 4
416 25 26 111 7 5 4:17 16 62 2.75 .75 12.12 284 H24 E28 2 3
416 25 26 111 7 5 5:17 16 .75 2,50 8.87 12.12 286 H24 E28 2 3
416 25 26 111 7 5 6:1716 1.12 3.62 19.44 24,18 288 H24 . H28 4. 5
419 26 27111 17 5 16:21 16 62 2,94 15.25 18.81 290 F24 F28 4 4 J',
41926 2711 % 7 5 17:17 16 94 2.81 10.06 13.81 292 H24 ©He8 3 3
419 26 27111 7 5 18:17 16 75 2.25 10,06 13.06 294 H24 F28 4 5
419 26 27111 17 5 4:21 16 .37 2.69 19.87 22.93 296 F24 He8 1 1
419 26 27111 7 5: 5:17 16 .81 2.31 10.56 1%.68 298 H24 H28 3 5

419 26 27111 7 5 6:23 16 .75 2.00 10.00 12.75 300 H24 H28 0 O

422 2728111 7 5 16:17 16 3.44 5.50 12.06 21.00 302 H24 H28 26 45

422 2728111 7 5:17:17 16 1.69 4,06 8.62 14.37 304 H24 E28 0 O

422 2728 111 17 5 18:17 16 1.62 3.62 11.12 16.36 306 H24 E28 5 6

422 2728111 7 5 4:1716 1.00 2.75 12.50 16.25 308 H24 H28 0 3

422 2728 111 7 5 5:17 16 +69 3.06 9,00 12.75 310 H24 E28 6 7

422 27 8 111 7 5 6:21 16 1.94 4,69 12.06 18.69 312 H24 28 9 9
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K.

Remarks H29

Entire record was useless due to open circuit.
Entire record was useless due to open circuit.

Coincidences between record 268(H29) and the other con-
current reocords 367(H27) and 366(F25) are difficult
;gogggermine owing to extremely active conditions on

A most peculiar record, almost quiescent except for
salvos of short duration - about a minute, On Jan. 8
found bad contacts at emphenol coupling. No listening
done on 38019 today. Geophone was reset yesterday
and only put inabout 12'., Stylus voltage too high
throughout record,

New schedule begun, 4-7 in half hour rums.

Omitting salvos the count was 6 smell in 10 min. or ©460.
This is so little use it is not tabulated.

Beginning at 4 ‘a.m, Jan. 7 the character of the record
changed to almost continuous small offsets. They are
not "static" and seem real. They, of course, follow
blasting.

A heavy salvo omitted from the count. They are very
numerous on this record 371(H29).

The geophone was reset to a full depth of 30'. Record
371(H29) for Jan, 6-7 was poor, largely because of
poor contacts at amphenol coupling. The hole was
reamed on Jan, 7 to permit the geophone to be reset
to full depth.

Voltage too high on stylus. Centre broken toward end of
record.

Record 377(H28, H25) (Jan. 9-11) useless due to mistake
in setting attenuator after modifications to recorder,

Stylus voltege too high toward end of record.
Record 382(H29) having time switch trouble this part of
the run.

The first section of this record completely analysed
into 9 classes.

Salvos of small intensity merged in the records appear
on page 38302, One of these was disregarded in the

count.
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Remarks H29 (Continued)

Coincldences checked out by E.A.H. from record books as
there had been an error in comparing records.

Short salvo at 6-03 p.m., Jan. 12. See page 38313A.

Record 383(H29) turned off at 6-45 p.m. Jan., 12 by ac-
cidental change in setting of program clock.

Record fails to show traces of the salvos shown on record
285(H24) and 384(H28).

See Note U for HZ25,

Record ran only 14 min. when it was turned off by ac-

cidental change in setting of program clock. The
colncidences with 385(H24) and 384 (H28) are thus for

15 min, only. From 5-15 a.m. Jan., 13 to end of the
run the coincidences are all out and the count for

the two geophones are mixed and are here omitted,

They could be deduced for 14 min. intervals if care
were taken since some coincidences do exist to identify
the times on this record. g

Time switch gave trouble leading to a somewhat shortened
record for gsome runs during the 24 hrs. and quite
spoiling some others., Note E.G. began checking totals
and coincidences at the beginning of this record con-
tinuing to the end of the report.

A burst registered on record 386(H29) beginning just
before 7 p.m, Jan. 13. See page 38618A, This burst
reglstered as a single offset on E27 and H25. See
pages 38818A and 38718A (marked N on records),

See Note S for H24,
See Note T for H24,
Record shows bunching of offsets quite markedly.

A rather long and open salvo began about 4-13 a.m. Jan.
16 and continued for about 5 min. It was marked by
a wide zero with much small activity on H24, by dis-
ecrete offsets of all types on H25 and by a slightly
wider zero with activity both large, medium, end
smell on H29. Compare pages 39419, 39319, and 39219

seq,
Another short salvo appears on H24 at about 4-27

and continues for 2 min. It shows heavy snaps on
H25 end heavy snaps but fewer on FE29. Compare pages

39421A, 39321A, and 39221A.
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D'.

E'.
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G'.

H'.
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J'.

Remarks H29 (Continued)

This activity so great only 2 min. counted. The coin-
cidences with H29 were however checked over for 16 min.

Small salvo beginning about 4-06 p.m. Jan. 18 on H29.
No trace on H24 or H28. Compare pages 40002A, 399024,
and 39802A at point marked X.

See Note S for H28 regarding a short salvo at 4-17 a.m.
Jan, 20 which was well marked on F28 and H24. There
was practically no trace on H29 at that time but there
were many very small salvos on H29 during the run
4-4:%30., One of these appears about 4-19 with two
others on page 40120B immediately following. These
are represented on E28 and H24 by sharp single snaps.

Between 4-05 and 4-07 p.m., Jan. 20, & series of what look
like blasts recorded on H28 but not on H24 or H29
which ran concurrently. A short burst recorded on H29
at 4-06 but no trace of it except as a single snap
appears on H24 or H28, Compare pages 40602A, 405024,
eand 40402A.

See Note X for H28.

Snaps come in little groups vhich almost become small
bursts. See page 40725B at point marked M,

Stylus voltage too high.

Rather 111 defined salvo, lasting about a minute, began
5-24 p.m. Jan. 25 on H29. No trace on H24 or H28,
See pages 41809A, 41709A, and 41609A.

See Note D' for H28,
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H31 (Continued)
Rec On To A B C Db Gp Epoch Time Lrge Med Small Total N Con-Rec Coinc Remarks

Ja Ja
395 16 18 111 7 1 18:48 16 12 6.75 43.62 50,49 187 H27 H25 6 6
395 16 18 1 11 7 1 "Z4:44 16 .31 17.50 60.87 78.68 189 H27 H25 2 2 7.
395 1618111 7 1 %:31 2 9,00 43.00 93.00 145.00 191 H27 H25 0 O K.
3951618111 7 1 6:41 2 4,00 35.00 88.00 127.00 193 H27 H25 0 O
298 18 29111 7 116:45 16 1.25 4.69 15.19 21.13 195 H27 H25 13 12
398 18 19111 7 1 17:43 16 1.19 4,06 12.19 17.44 197 H27 H25 9 9
398 18 191 11 7 1 18:42 16 .37 5.87 16.50 22.74 199 H27 H25 5 3
398 18 19 1 11 7 1 4:42 16 .81 11.56 27.62 39,99 201 H27 He5 2 2
3298 18 19111 7 1 542 16 .62 10.62 22.06 33.30 203 H27 H25 1 1
398 1819111 7 1 6742 16 .31 15.19 38.62 54,62 205 H27 H25 1 1
401 19 201 11 7 1 16341 316 2.12 3.5 8,62 1480 one H27 E25 14 14 L.
401 1920111 7 117:4316 1.81 3.31 -6.87 11.99 209 H27 H25 13 13
401 1920111 7 1 18:41 16 81 2.87 6.3 . 9,992 H27 H25 10 10
401 19 20 111 7 1 4:42 16 .75 3.44 17.87 22.06 213 H27 H25 8 8
401 19 20 111 7 1 5:44 16 44 3,12 9.87 13.43 215 H27 E25 6 6
401 1920111 7 I 6:44 16 AT 2,89 82715 1181219 H27 E25 7 1
404 20 21 111 7 1 16:43 16 .62 2.44 8,50 11.56 219 H27 H25 10 11
404 20 21 111 7 1 17:43% 16 .69 2,12 6.44 9,25 221 H27 H25 8 10
404 20 21 111 7 1 18:47 16 .62 2.50 6.31 9.43 223 H27 E25 9 13
404 20 21 111 7 1 4:46 16 1.06 3.62 11.94 16.62 225 H27 H25 11 11
404 20 21111 7 1 5:44 16 1.25 3.19 8.87 13,31 227 H27 F25 14 16
404 2021111 7 1 6:44 16 1.25 4.19 8.75 14.19 229 H27 H25 9 11
407 21 22111 7 116:4316 1.81 3.31 8.06 13.18 231 H27 H25 17 19
407 2122 1111 7 117:43 16 87 1.87 . 8,81 11.55 233 H27 E25 10 12
407 21 22 111 7 1 18:43 16 .56 2.62 B8.94 12.12 235 H27 E25 9 10
407 2122111 7 1 4:42 16 2.25 4,25 20.19 26.69 237 H27 H25 11 11
407 22 22111 7 1 5:44 16 1,50 2.06 12.44 16.00 239 H27 H25 9 13
407 2122 111 7 1 6:44 16 .94 3.37 11.25 15.56 241 H27 H25 5 5
410 2223111 7 116:47 16 1.25 3.25 10.56 15.56 243 H27 H25 19 24
4102223111 7 117:4716 1.37 3.50 9.31 14,18 245 H27 H25 6 6
410 2223111 7 118:47 16 1.06 2.44 9.69 13.19 247 H27 H25 12 12
410 22 23111 7 1 4:4716 1.87 3.94 24.31 30.12 249 H27 H25 8 8



H31 (continued)
Rec On To'A B C Db Gp Epoch Time Lrge Med Small Total N Con-Rec Coinc Remarks

Ja Ja
410 22 23111 7 1 5:4716 1.44 2,62 17.12 21.18 251 H27 H25 11 13
410 22 22111 7 1 6:47 16 1.44 3,94 18.44 23,82 253 H27 H25 11 13
413 23 25111 7 116:4316 1.69 3,69 11,37 16.75 255 H27 H25 10 10
41323 25111 7 117:4316 1.25 3,00 11.06 15.31 257 H27 H25 7 10
413 23 25111 7 118:43 16 1.00 3,56 13,12 21.68 259 H27 H25 11 13
413 23 25111 T 1 4:4516 1.62 6.75 25.12 33,49 261 H27 H25 8 8 M.
413 2325111 7 1. 5:45'16 1.37 "3.44 18,87 23,68 263 H27 H25 8 9
4132325111 7 1 6:45 16 1.81 3.75 9.37 14,93 265 H27 H25 10 11
413 23 25111 7 1 16:49 16 1,06 ‘3a31 8.95 181208 H27 E25 9 9
413 2325111 7 171749 - - - - - 269 H27 H25 - - N.
413 23 25111 7 171B:45 16 1.25 3.81 29.00 34.06 271 H27 H25 4 4 0.
4132325111 7 1 4:4516 1.12 4.12 37.44 42.68 273 H27 E25 - - P,
433 2325 111 7. % 5:8R he - - - = e H27'H25 - = P.
413 2325111 7 1 B?s% 16 1,31 -3.12 67.37 971.80 277 HETH25" 6 7 Q.
416 25 26 1 11 7 1 1%:49 16 1.50 .56 35.50 4£3.56 279 H27 H25 3 3
416 25 26 1 11 7 1 17:47 16 '1.04 4.94 34.75 40.69 281 H27 H25 11 14
416 2526111 7 1 18:45 16 .94 4.44 30.37 35.75 283 H27 H25 10 17
416 25 26111 7 1 4:51 16 .69 5.94 49.56 56,19 285 H27 H25 0 1 R.
416 25 26 111 7 1 5:5316 1,19 4.62 43.75 49,56 287 H27 H25 0 1
416 25 26 111 ‘7 1 6:49 16 .56 5.56 70.44 176.56 289 H27 H25 1 1
419 26 27111 7T 1 16:47 16 81 5.19 47'51 53,31 291 H27 H25 12 13 S
4192627111 7 Y 17:4516 1.25 3.19 41.81 46.25 293 H27 H25 14 14
419 26 27 111 7 118:45 16 1.19 4.19 47.37 52.75 295 H27 H25 911 T
41926 27 111 7 1 4:47 16 1.69 11.69 84.06 97.44 297 H27 H25 1 2
419 26 27111 7 1 5:53 16 .94 12.06 176,12 89.12 299 H27 H25 0 O
41926 27111 7 1 6:5116 1.07 13.25 73.50 87.75 301 H27 H25 0 O
422 2728 111 7 116:45 2 4.50 40.50 92.00 137.00 303 H2Y H25" 5 5.
422 2728111 7 117:4916 2.25 33.68 60.50 96.43 305 H27 H25 4 4
422 2728 111 7 118:47 16 1.62 26.00 56.87 84.49 307 H27 H25 1 1
422 27 28111 7 1 4:47 16 1.50 16.25 51.31 69.06 309 H27 F25 5 5
422 27 28111 7 1 5:44 14 .50 18.50 44.78 63.78 311 H27 H25 4 4 7.
422 27 28111 7 1 6:4516 2.44 16.50 38.94 57.88 313 H27 H25 10 10 W.



Remarks H31

First record on 3801W9 with two geophones (H29, H31).
Time switch spoiled much of the record. Voltage was
too high also on stylil.

Long salvo beginning 4-10 and lasting 4 min. followed by
another beginning 4-16 and lasting 4 min. +, running
into time switch chenge. Some traces of these on
recopd 381(H27) and record 380 (H25) but not nearly
as much as on this record 382(H31).

See Note P for record 380(H25).

Time switch worked all right till 4 min. before the end
of the comparison run. Thus coincidences with record
381(H27) and record 380(H25) are for 12 min. only.

Time switch gave some trouble leading to a somewhat
shorter record for some runs for the 24 hrs. and
totally spoiling some others. NOTE: Began reading
for shorter periods due to pressure of work.

See Note Z for HZ25.
Time switch gave trouble on I31l.

What mey have been a burst shows only on 389(H31)? just
about the time the switch changed. No trace on other
records. See page 38904. .

What may have been a burst shows only on 389(H31). Does
not appear on other records. Began about 4-42 a.m.
Jan., 15 and lasted 3 min. See page 38922B.

A slight trace of a salvo at 4-38 a.m. Jan. 18 appears
on H31 only. No trace on H27 or H25, See page 39556A,

So active that only 2 min. were read {(by E.A.H. Apr. 14).
Sudden sharp increase on a Monday morning when no
work was done since early Sunday morning, Compare
pages 39556A (4-32 a.m., Jen. 18); 89561B {(5-32 a.m.
Jan, 18): 39567A (6-32 a.m. Jan. 18).

A short salvo of strong offsets lasting less than a
minute occurred at 4«40 p.m, Jan, 19. It was well
marked on H27, H25 and H3l., Compare pages 403054,
40205A, and 40105A.

A series of faintly developed salvos lasting esach about
a minute began about 4-47 a.m, Jan. 24 on H3l. They
did not appear on H27 or E25 until about 4-57 when they
were faintly developed also on H25. Compare pages
41522, 41422, and 41322 seq. to 41524, 41424, and 41324,



S.
T,
U,

W.

Remarks H31 (Continued)

Poor contact on time switch. Zero very wide.
Stylus voltage too high.

Poor contact on time switch,. Record hardly legible.

This high count must be taken with reserve. The time
switeh contacts were very poor.

Some evidence of ore skipping on this record. See
peage 41624A and compare with 41824,

See Note M' for H25.
See Note N' for H25.

A small section of H31l came on record 422 on the first
page. It lasted only 2 min. before being stopped
by the time switch, but the activity recorded was of
extraordinary energy. Coincidences with H27 and H25
checked only for 2 min.

A smell sharp burst occwrred at 5-49 a,m. Jen. 28, It
registered for about 2 min. on each recard (H27, H25,
H31). It was most sharply marked on H25 but there
were many more small ones registered on E3l, The
larger snaps in the burst were as well merked on
H27 as on H25. Compare pages 42428, 42328, and 42228,

The set 111 with the records 425(H29, H31l) were lost in
the burst of Jen. 29 which closed the drift 3801w

for more than 300'.



APPENDIX TIII

Selvos and Bursts Registered - January, 1943

Q

In the folloving tabulation, the successive headings
indicate:

No = Serial number assigned to the disturbance.

Ja = The Januery date.

i = Type, Burst or Salvo.

Began = Nearest minute when the disturbance
started given in Fastern "Jfar Time on
the 24 hr., system beginning at midnight.

Dur. = The duration, to the nearest half minute.

Con.Rec. = The concurrent records running at the

time of the disturbance.

Con.Rec.-Pages = Pare of the rccord where the dis-
turbence registered (Insertzd for
converience of referance of operators
only).

Inteh = The estimated intensity on an ascending
scale of 5.
Rem = A scriocs of remarks following the table.
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D,

E,

G.

H.

Ja T Began Dur. Concur.Rec. Concur.Rec,-Pages Inten Rem.
24 8 4:23 0.5 H29 E28 vos 41320 41420 41520 1 3 2 P
"8 4:47 2.0 H31 F27 r2s5 41322 41522 41222 2 g 0 Q.
25 S 17:24 1.0 F29 F28 ro4 41609 41709 41809 2 0 0
26 S 4:12 4,0 H29 W28 F24 41619 41719 41819 2 4 2 R,
? S 4:19 0.5 H29 F28 E24 41620 41720 41820 1 30
'S 4:25 7.0 H29 E28 F24 41620 41720 41821 2 4 2 S.
"S 16:37 0.5 H31 E27 E25 41904 42104 42004 5 5 5
27 8 4:00 4,0 H31 E27 H25 41918 42118 42017 3 3 4 T,
"8 4:13 4.0 H29 H28 H24 41919 42018 42119 2 4 1 T.
28 8 4:14 2,0 H29 E28 EH24 42219 42319 42419 2 4 1 V.
" B 5149 4.0 H31 H27 E25 42228 42428 42328 5 3 4
"8 16:06 0.5 - H25 H24 - 42601 42701 - 5 5 .,
" S 16:19 0.5 - H25 H24 - 42603 42703 - 4 4 W,
i Remarks
Mey not be seismic. WNo trace on concurrent records.
H29 was not recording snaps at this time but these
salvos (?) were recorded.
Only H27 and H25 recording at the time of these salvos

and H27 was spoiled by bad contacts on the time

switeh,

May not be seismic¢ but no other cause known.

working well on E25.
with Nos.l1l0, 11, and 12.
and H28 for the latter three salvos.

Set was

But compare Nos. 7, 8, énd 9

Sets working well on H25

It seenms

strangs that there should be such a close agreement
i time for the two successive days.

Time switch changed F25 to H24 and interfered consider-

ably with the record.
on H25 and continued to do so on H24 being less in

each case than F28.
Switch trouble interfered with both H31 and H24,

These bursts registered with many closely recorded
offsets on H29 but only the initial strong burst
and a few strong succeeding snaps registered on

H28 and H24.

Strong burst with closely registered snaps on H29.
Initial snap only on E27 and H24.

Small initial snap on F29 and some closely recorded

smaller snaps.

succeeding snap on F28 and H24.

The salvo bogan to record

Larger initial snaps and one large



I.

J.

N,

0.

Remarks (Continued)

There scems to be nothing the matter with H31 record but

therc is no trace of this burst of such outstanding
magnitude on E25,

A scriles of salvos on H31 just as switch changed, No
trace on H25. H27 was having time switeh trouble,
May not be scismic.

A short series of all strong snaps, beginning and ending

abruptly.

A short salvo Just prior to 4-18 a.m. registered on H28
and H24 but not on H29, Shortly after 4-18 a short
salvo registered on H29 with no registration on H28
or H24 except two snaps. During this entire record
H29 registration tendecd to run in groups.

A short salvo registered on H29 with nothing but the
larger snaps showing on H28 or H24. But on H28
there were a series of what loock like blasts - at a
time when blasting does not occur - which register
hardly at all on H29 and only slightly more on H24.
It is not known what this disturbance was but it
seems surely to have been seismic. See Note N.

Two sharp bursts registered on H28, slightly less
heavily on E24 and still less on H29. But on HZ8
a series that looks like blasts registered just
before this burst and show very slightly on H29
and only a little more on H24, See Note M.

A series resembling blasts on H28 which are fairly
well merked on H24 and hardly to be found on.H29.
Nearly all record 407(H29, H31l) (Jean, 21-22) shows
the snaps having a tendency to occur in groups.

On H29 only the major snaps of the short salvo are
registered.

A series of such small salvos occurred on H3l and not
on H27 or F25. One began at 4-56 a.m, Jan. 24 and
lasted about a minute and another began at 4-59
and lasted about half a minute.

A long dravm out salvo on H28 with a recrudescence at
4-15 a.m. Jan. 26. Only the larger sneps registered

on H29 and K24,



T.

U.

v.

W,

Remarks (Continued)

A long drawn out salvo on H28 with a recrudescence at
4-29 and another at 4-31. Registered only faintly
on H29 and H24 except for the larger sneps. But on
H29 there are & series of groups of snaps at inter-
vals during the period 4-30 - 5-00 a.m. Jan. 26,

A salvo which was best registered on H25 occurred just
before the time switch changed. When it did change
to H29, H28, H24, the record continued on H28 but
did not register on E29 or H24.

A long drawn out salvo on H28 which was only partly
recorded on H29 or F24, It was preceded on H28 by
a few abrupt short salvos which resemble ore skipping
records but are not so to be explained.

Well marked salvo on F28., Only the larger snaps regis-
tered on H29 and the salvo was merely a widening of
the zero on H24, It was pleinly seismic.

The record 425(H29, F31) (Jan. 28-29) was lost in the
crush burst of Jan. 29,








