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INTRODUCTION.

The Observatory was built in 1769 as the private observatory of King George I11.
Since 1842 it has been devoted to physics and meteorology. The meteorological
records are continuous from 1854. The Observatory is in the Old Deer Park
Richmond (Surrey), about 10 miles (16 km.) to the west of the City of London. The
Observatory stands on a low artificial mound whose level 1s about 13 metres higher
than that of the surrounding park. Round the Observatory a golf course has been
laid out. The river Thames is distant about 300 metres on the north and west.
Kew Gardens, which are extensively wooded, lie to the east-north-east, the nearest
point of the Gardens being about 600 metres away. The town of Richmond, to the
south-east, is about 1,100 metres distant. On the east side of the Park is the main
road from Richmond to Kew ; on the south side the railway from Richmond to
Twickenham. An open area partly wooded, Syon Park, lies to the north-north-east
across the river. Richmond Park is about 1} miles (23 km.) to the south-east.
General views of the Observatory building and the exposure lawn are to be found
in the 1928 volume. The photographs were taken in 1925, but the only changes
(before the end of 1929) which need be noted are the substitution of other experimental
screens for the small marine screens which were being tested in 1925, and the removal
in 1929 of the hedge near the North-wall screen. For the early history ot the
Observatory reference may be made to papers by S. P. Rigaud (The Observatory
1882, p. 279), R. H. Scott (Royal Society’s Proceedings, Vol. 39 (1885), pp. 37-86),

C. Chree (The Record of the Royal Society, 1897), and R. S. Whipple (Proceedings
of the Optical Convention, 1926).

METEOROLOGY.

The elements dealt with in the following tables are: atmospheric pressure,
temperature, humidity, rainfall, sunshine, solar radiation, wind speed and direction,
earth temperature, minimum temperature on the grass, level of underground water ;
there 1s also a diary of cloud and weather.

For brief descriptions of most of the instruments from which values of the above
elements have been obtained and of the methods of tabulating the records, reference

should be made to the General Introduction. The following notes supplement,
where necessary, the information contained therein.
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In interpreting the observations it is to be borne in mind that even in pure
mountain air the greater part of the electric charge is carried by the sluggish
“ Langevin "’ ions. In less pure air a still higher proportion of the ions is immobilised
and there 1s a decrease in the number of the small ions, 1.e., of ions such as are most
effective 1n producing the conductivity of the atmosphere.

As 1s usual at Kew the highest values of the measured ionization occurred during
the summer half of the year. The averages for the year were 4+ 65 and — 48 X
10~ 1% coulomb per c.c. According to Millikan’s experiments* the ionic charge is
159 X X0 =Y coulomb, so that these averages correspond respectively with 400 positive
and 300 negative ions per c.c. These averages are much lower than those obtained
in clean country air. According to Bauer and Swannf{ the means for the principal
observations reported at land stations before 1917 were 737 positive and 668 negative

1ons per c.c.
ATMOSPHERIC POLLUTION.

The Owens atmospheric pollution recorder or air filter No. 1} is situated in the
Clinical House, and the level of the intake is about 14m. above that of the adjacent
ground. The weight of the pollution is not obtained directly but is deduced from
shade numbers o, 1, 2, etc., assigned to the deposit left on the filter paper through
which the airis drawn. The equivalents of the shade numbers are allotted in accordance
with the results of an investigation carried out for the Atmospheric Pollution Committee
by Mr. J. G. Clark.§ When the normal volume of air, 2 litres, is aspirated (it is drawn
through a hole 3-2 mm. in diameter) shade number 1 answers to 0:32 milligrams per
cubic metre. The Owens apparatus was designed in the first place for dealing with
the air of cities and the amount of pollution at the Observatory is usually so small
that the shade recorded when the 2 litres are aspirated is either o or I.

Preliminary experiments with a spare recorder having justified the assumption
that increasing the volume of air would increase the shade number in proportion
an auxiliary tank was brought into use at the beginning of July, 1928. With this
tank i operation each spot on the filter paper corresponds with 6-4 litres of air.
The unit shade is therefore equivalent to 0-1 mg./m3. When fog prevails the auxiliary
tank is put out of action and the unit shade reverts to the value 0-32 mg./m3.

~This improvement in the recording system must of itself introduce a discontinuity
1:[1l ﬂllge published data. It is anticipated however that the results will be much more
reliable.

In this connection it is to be noted that new scales of shades were taken into
use on the following dates :—

June 7, 1925 ; July 1, 1926 ; and (retrospectively) January 1, 1928.

The highest estimate of pollution was 4-8 mg./m3 on November days hours
15th at 17h. There were 43 days on which the pollution reached Jani 6 49
I-0 mg./m?; the number of hours credited with 1-0 mg./m? or Feb. 14 100
more being 312. The months in which these days and hours MarsSriesr 12
occurred are given in the table in the margin. Novasi 6l

Dec. 3 8
43 312

- Table 543 gives mean hourly values derived from all the days of the month for
which complete records were obtained. There were 353 such days in the year. The
highest and lowest of these hourly values are in heavy type.

* Phil. Mag. (6) 34 (1917) 3.

I ‘2 aashmgtt;p, Cafrﬁlgle. Ir;stitutic;n. Researches Dept. of Terr. Mag., Vol. 111 (1017) p. 411.

+ 4 description of the instrument is given in the Report of the ' ' 1t ‘
05 L i e e st o 20)? e Leport of the Advisory Committee for Atmospheric

o 2§0 \Londnn, M.O. Report of the Advisory Committee for Atmospheric Pollution. 3rd Report, 1916-1917,
. J.
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Table 544 gives diurnal inequalities derived from the data in Table 543 after the
application of non-cyclic corrections. The principal reason for computing the diurnal

inequalities was to facilitate comparison with the corresponding diurnal variations
in barometric pressure and the potential gradient of atmospheric electricity.

The mean values computed for the several years since the recorder has been
in operation are given in the following table, together with the means for the summer
months (May to August) for the equinoctial months (March, April, September, October)
and for the winter months. The unit is 1 mg/m®.

—_— — e T —— el — _——

— e = —— ——

1021 1922 1923 1924 1025 1926 1927 1928 1924

Summer .. i '13 +27 +27 25 ‘15 -08 -00 ‘07 -06
Equinox .. e 2 ‘45 *30 ‘50 24 25 13 ‘15 18
Winter .. 5 ‘53 46 ‘35 '30) 30 "2 ‘24 23 *30
Year 30 i 3T ‘30 31 32 26 20 ‘14 ‘15 18

In any discussion of these mean values it should be borne in mind that before
the introduction of the auxiliary tank the great majority of estimates were shade o
or shade 1. To discriminate between these two shades is difficult, and the decision
depends on the ‘‘ personal equation *’ of the observer as well as on the colour of the
scale of shades. Some change in standard from year to year has been inevitable.

The nature of the diurnal variation is most easily recognised in Table 544. There
is always a well defined minimum during the night and another in the early atternoon.
The first maximum of the day usually occurs about gh and the second one follows
about 12 hours later. This double oscillation is apparently due to two causes, the
variation in human activity in producing pollution and the varation in the wind
which disperses it. In 1929 the principal maximum was in the afternoon in April
and from October to December ; in the forenoon in the remaining months. The
principal minimum occurred in the afternoon from March to September ; in the early
morning in the remaining months. Curves illustrating the diurnal variation of atmos-
pheric pollution will be found in the Annual Reports of the Advisory Committee on
Atmospheric Pollution and in a paper by Dr. F. J. W. Whipple in the Quarterly
Journal of the Royal Meteorological Society, Volume 55 (1929), No. 231.

SEISMOLOGY.

Notes on Instruments.—The seismographs, three Galitzin pendulums with galvano-
metric registration, were transferred from Eskadelmuir Observatory during the latter
part of 1925 and have been in regular operation since the beginning of rgz6. Earth
movements in the north, east and vertical directions are recorded. The pendulums,
which are in the old magnetograph room, are mounted on a massive concrete pillar,
separated from the floor. The galvanometers and recording apparatus are accommo-
dated on slate slabs in the old seismograph room, which housed the Milne instrument
until it was put out of action on June 17th, 1925. To eliminate temperature variation
as far as possible, the windows of the pendulum room are provided with triple glass
and also shielded by louvred screens from direct sunshine which might fall on them

morning and evening. The annual range of temperature variation is about 10° C.
and the mean daily range about 0:2° C.
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| The concrete pillar rests on gravel. The gnderlying geological strata are shown
in the diagram on this page. The diagram 1s based on the results obtained * in
sinking a well near Richmond Bridge. The Richmond boring terminated at a depth
of 440 metres in Old Red Sandstone. At Stonebridge Park, 8 km. to the north, a

boring was carried down  to a depth of 600 metres, the last 280 metres being in Old §

Red Sandstone. There is no information as to deeper strata near Richmond. It
may be noted, however, that the sandstone beds dip at about 30° and that a boring

at Little Missenden, Bucks, entered Silurian rocks at a depth of 370 metres with no §

evidence of the presence of Old Red Sandstone.

For detailed description of the Galitzin seismograph and for particulars of inter- |

pretation of the records, reference may be made to Fiirst B. Galitzin’'s “ Vorlesungen
iiber Seismometrie " (Leipzig, 1914), or to G. W. Walker’s “ Modern Seismology "

(London, 1913).77

Timing is controlled be a half-seconds clock (Morrison 8587) which is rated daily |

by comparison with the Greenwich wireless time-signal relayed from Daventry.

Time breaks are made electro-magnetically every minute and seismometric readings

can be determined to the nearest second.

The free periods of the galvanometers (T,), were determined in November, 1925,
and were found to have suffered very little change since the original determinations
at Eskdalemuir were made. The lengths of the simple equivalent pendulums (l)
are assumed to have remained unaltered. These constants are as follows :—

J

N E Z
1 24-68 sec. 2480 sec. 13°04 Sec.
/ II8 mm. II8 mm. 360 mm.

N, E, and Z indicate the north, east and vertical components respectively.

The values of the other constants which are used for deriving the scale values |

were determined in March and September for the vertical pendulum, and in September
for the horizontal instruments.
found that the magnifications agreed closely with those obtained from the previous
tests in June, 1928. In order to diminish the sensitivity of the vertical pendulum
to temperature changes the steel controlling spring was replaced in May, 1928, by
one made of elinvar, an alloy which has a temperature coefficient of elasticity about
one tenth that of steel.] A detailed report on the behaviour of the spring has been
published in a paper § by F. J. Scrase. The difficulties usually associated with the

operation of the vertical pendulum have been greatly diminished. Some adjustments
to the vertical pendulum were carried out on September 10th.

The table given below summarises the values of the constants obtained from
the standardisation tests. T is the free period of the pendulum,

A 1s the length of the beam of light from the galvanometer mirror to the recording
drum (usually about 1100 mm), and % is the ““ transmission ”’ factor. The quantity

kA
-7 —may be regarded as a relative measure of the nominal magnification. iA’l;
=

1s the magnification factor for regular earth mov ‘ '
of the pendulum. 54 ements with a period equal to that

* London. J. Geological Soc., Vol 40 (188
., VOl 4), Vol. 41 (1885), p. 522.
T T E}eagrd{sl of London Wells, Mem, Geol. Suﬁve; 1951)3.p g
_ * Ical method adopted at Kew for determining th ,
explained in a memoir by F. J. Scrase. Grorlysical Moo s Noig 4916 (f;;lg;:.ants of the pendulums is

I Y. Dammann, “ Contributi ) 7 : :
+ ) ontribut a l'étud .
dans les séismographes.” i ude des propriétés élastiques de 1'élinvar.

No. 5, pp. 122-129, 1927.
§ J. Sci. Instruments, Vol. VI., No. 12 (1929), p. 38s.

buti _ Son utilisati
Publications du Bureau Central Séismologique International, Série A, Fasi?cllﬂg

In the case of the horizontal instruments it was {

o ) _ p 1S a damping @ J=— =——
co-etiicient which vanishes when the free movement of the pendulum is just aperiodic, § .
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2 Component T .2 kA _kﬁ%_[‘"
1929 QRO z | . =

sec.- ‘sec.”L
Janoa tosSept: Oss. ’ 248 — 001 469 291
Sept. g to Dec. 31 .. 255 0:00 468 298
Jan. 1 to Sept. 10 247 +0°02 433 267
K

Sept. 10 to Dec. 31 5. 24°7 +0:09 435 268
Jan. 1 to Mar® 208858 T4:2 + 008 112 308
Mar. 20! to Septa 1005 Z 125 +0°1I1 112 350
Sept. 10 to Dec. 31 .. 12 +0°10 I13 364

In windy weather the seismographs, especially the horizontal components, are
affected by slow oscillations, which are attributed to the tilting of the ground,_the
movement being conveyed through the foundations of the Observatory. On occasions
the reading of an earthquake record is rendered very difficult, if not impossible, by
these irregular disturbances.

Notes on Tables.—The Seismological Diary, Table 545, contains the particulars
of the earthquakes recorded at the Observatory. The notation employed is as follows :—

P is the normal first phase (longitudinal waves). Special cases of P occur when the waves are reflected

from (PcP) or penetrate (P’) the earth’s central core.
PRYSE RS

S is the normal second phase (transverse waves). ScPcS is a special case of S in which the wave
penetrate the central core and pass through it as longitudinal vibrations.

are longitudinal waves reflected once, twice . . . near the earth’s surface.

PS and PPS are waves which suffer a change or changes from longitudinal to transverse oscillation
or vice versa, on reflection near the surface.

SR,, SR, .

L indicates long waves (surface waves).

__ are transverse waves reflected once, twice . . . near the surface.

i is the sudden commencement of a phase. e means a gradual or indistinct commencement. These
letters are used as prefixes to the phase symbols, but where the character of the phase 1s not assignable

the letters are used as independent symbols. When the commencement of a phase is moderately clear
the prefixes are not used.

The suffixes N, E, z indicate that the estimates refer to the records from the north-south, east-west

and vertical seismographs respectively. The absence of all these suffixes indicates that the estimates
refer to all three records.

All times entered against the above phases are the times of arrival of the phases at the station.

m,, m, . . . are successive prominent maxima of sinusoidal waves occurring in the preliminary
phases. M,;, M, . . . are successive prominent maxima occurring during the principal or surface phase.

The period 1s the duration of a double oscillation (to and fro movement).

Ay, Ag, Az are the amplitudes, in microns (p=o0-001 mm.), of the components of the true displacement
of _the ground from the position of rest. Displacements to the north, east and upwards are regarded as
being positive. When successive positive and negative displacements have the same magnitude the

time of occurrence is given for the positive one. When no sign is given the measurement refers to a
long group of waves the amplitudes of which are the same.
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The following formula due to Galitzin are employed for computing the times of the maxima and the

amplitudes of sinusoidal waves (—
(1) Lag of the displacement shown by the galvanometer after the maximum displacement of the ground

TF e LY (]_-_;ﬂg)i awy bleg
e e e k) T R AT e AT LA f_]
7 Eﬂ'[ SR == tan T +- .
each inverse tangent being taken as between o and .
(2) Magnification of record =
ksl tes " gl i
wt  ° (14u?)(1 -l—ulﬂ){l—#ﬂf(u)}i
where T, 1s the period of the earth wave considered,
il T 2U
u=22 ¢, = 2 and f (u) = [ = ]
Rbinsy 1 L 1+ u?

A 1s the distance in kilometres of the epicentre measured along the arc of the great circle passing
through the station. This distance is derived from the interval between P and S, by the tables, due to
Zeissig, given in Klotz’s “ Seismological Tables " (Publication of the Dominion Observatory, Ottawa,
Vol. III, No. 2). The azimuth of the epicentre (0° to 360°) is measured from north through east. When
an estimation of the azimuth is possible, it is used, together with A, for provisional determination of the
co-ordinates of the epicentre. In other cases where co-ordinates are given, the information has been
obtained from other sources ; the origin of the determination is inserted in brackets.

Brackets enclosing figures or phase symbols indicate that the information is uncertain.

The Diary contams some amendments to the information which has already
been 1ssued i the Observatory Seismological Bulletin. Attention is drawn to revised
readings for the disturbance on June 3rd, in which case misinterpretation of the phases
led to an estimate of the epicentral distance which was quite incompatible with

information received subsequently.

The total number of shocks recorded during the year was 320. The phases
being sufficiently well defined, estimates of the epicentral distances were obtained
for 74 shocks, whilst in 6 cases the records of the initial impulses were sufficiently
sharp to allow of computations of azimuth and so of estimates of the co-ordinates
of the epicentres. There were 12 earthquakes which produced a disturbance at
the observatory with an amplitude exceeding 0T mm. in a horizontal component.
These earthquakes originated in the Sea of Okhotsk (January 13th), in the Atlantic
Ocean (February 22nd, June 2z7th, November 18th), near the Aleutian Islands (March
7th, July 7th—8th, December 17th), in Persian Turkestan (May 1st), in Asia Minor
(May 18th), in the Pacific Ocean near Alaska (May 26th—2%th), in New Zealand
(June 16th—17th), and near the Caroline Islands (November 15th).

For comparison the statistics for all the years in which the Galitzin selsmographs
have been in operation at Kew Observatory are given :—

Shocks Epicentral Azimuths. Shocks exceeding
recorded. distances. estimated 0*I mm.
1926 306 ' 55 — I0
1927 314 78 6 g,k
1928 339 97 19 18
1929 320 74 6 12

. Mucroseisms.—In Table 545 are given the amplitude (A) and period (T,) of the
mucroselsms shown by the north component seismograph on each day at oh, 6h, 12h,
and 18h.* On a few occasions (less than 2 per cent. of the total number) when the
north component record was not available measurements of the east component

* For the year under review microseisms were g urs daily (oh., 3 e
. : _ ung _ measured at eight hours d hi, 3h., 1 6h: .
with a view to investigation of diurnal variation, ; Iedalyg el ’ ke

Internationa
Selsmologica

centre
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record have been included, The group of waves ot
the 30 minutes centering at the hour in question 1s se
is the mean obtained from the three largest
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greatest amplitude occurring in
lected, and the amplitude tabulated
complete waves in that group. The period

is derived from a measurement made on the same group, but the procedure adopted
slightly modified from January 1st, 1928, mn order to diminish

in 1926 and 1927 was
the tendency on the part o
total time, to the nearest secon

f the tabulator to give preference to certain periods.* The
d, for a number of complete consecutive waves 1s

measured, the number of waves being chosen so that the time is between 23 and 30
seconds. The period is then derived from the following division table :—

Time interval in seconds.
Number
of
Waves.
30 290 28 277 26 25 24 23
3 10 9'7 93 9:0 87 8:3 8-0 77
4 7> 73 7°0 6-7 6:5 63
5 6 58 56 54 S N
6 5 48 47 4.5
7 4:3 4°1 4°0 39
8 37 36 35
9 33 32 31
10 30 2+Q 2-8
I1 27 2-6
12 25

In computing the mean period occasions of zero amplitude are omitted. The
mean values of amplitude and period for each month of 1929 and for the year, together
with the corresponding values for 1926, 1927 and 1928 are given below :—

MICROSEISMS—MONTHLY AND ANNUAL MEANS.

Jan. | Feb. | Mar. | Apr. | May | June| July | Aug. | Sept.| Oct. Nov*] Dec. | Year
10920.
Amplitude () 2:3 L7 || T8 |0x:1" | 0:5 | 04 |05 [H0:68 | 0588088 17 I ST-68 S T-T
Period (secs.) 6:3 | 65 | 65 | 56 | 47| 46 | 46 | 47 | 52 | 49 | 6T | 6:2 | 55
1927.
Amplitude () 2:8 | 6 [ 17 | I-T | 05 [0:6 | 0:5 | 08 [L0:gF | T:F N Tg Rl R0 -6 N2
Period (secs.) 66 | 6T | 558 [ 555 | 45 | 46 | 40 | 47 | 48 | 5T | 6:x | 6:3 | 53
1928.
Amplitude (;) 2:0.102:00 [F T=:3 | "T-T |0 04" |[H0:8 [N 0: 45 F0:7 8| Ro7 8| ST 4 ¥ 2 THIST- G Ir=3
Period (secs.) 7o B A G H OB GHGTH I8 R Lol 6 | s | GHO | GEe) oty I (5340 4 G55
1020).
Amplitude () L5 |2 I Tea e 08 0:80H0:60 4[#10:45 (H0:0 [RO:O M| S Tisd 1 E2 41 S 3 -0 WIT s 3
Period (secs.) 63|58 (61 |50]|50| 44|39 41|52]|51]|60]|68]| 53

* K.

J. W, Whipple and F. J

Eskdalemuir and at Kew,” Mon. Not. R.A.S., Geophys. Suppl. II. No. 2 (1928).

. Scrase, “ On the Frequency of Microseisms of Different Periods at
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Lat, 51° 28 N. Long. 0° 19" W,

417

Instruments.—Two horizontal and one vertical Galitzin Seismographs with galvanometric registration

Height above M.S.L. 5 metres.

545. Richmond (Kew Observatory). 1929.
. Amplitudes Amplitudes.
Time. Time. o
Date. | Phase. | G.M.T. |Period A Remarks. Date. | Phase. | G.M.T. |Period VA Remarks.
..!‘LH. AE. Az, AH- AE. ﬂz.
Jf"f s h.'m,. S. S. LL [ L km. Jan. IS IS T R S L L 7] kkm. |
B tF 3 2I 19 el 3 55
30 F 4 25 o
4 e(Lijx | 2r 10 2 Very small. 20 Te PR, z8 |Frst 13 ay (13000)| Disturbed by micro-
e(ll,:}nz 10 Felt at Fez, Morocco. (PS)e 22 59 seisms,
10-3 (Strasbourg). (SR,)n 34 41
Lne 58
6 el 0 IO ¥ 16 15
F 25
21 elL 6 12
8 elL 8 15 1 7 10
F 9 O
21 Puz 10 41 18 6g6o | Felt in Fairbanks,
11 elL 2 I Very small. 1SNz 49 45 e Alaska. 64° N G
F Felt at O Igeri i 1S.C &G.S)
5 elt at Oran, Algeria. SRy~ 54 I8 W. (USC.&G.S)
(Strasbourg). EE 568 (20)
LTI
13 1P O 14 48 % 8260 | Dilatation. E 12 O 33
PiR I5 39 . . ... | Amplitudes of iP as
, 17 44 : s : read in mm,— 22 - b m ¢ h
i 18536 1 N:S:"EW. | Z gNezl?eeer;e. Rt S
ER 19 37 5 ‘ +9:4 <430 —14 22 el I5 7
PR,xz 21 33 . Azimuth=19°+41° FE 40
1SNE 247200 a0 Sea ef Okhotsk, 53 N,
iPS 25 fg 149° E. 23 1Pz II 10 40 2770 | N-5. record defective.
"S]I:':’: zg 0 st (Strasbourg). 15E 24 6 ... | Epicentre west of Crete
1 LEINE gj ;9 -2-B~ :::- f: zg 10 (:3.";) (Strﬂ.sbﬂurg)u
M 370005 (833 |00 .8 | =360 - Lz 208
L]L 406 (50) st 3 M!Iz 3?-0 ii
M, 41 13 | 47 |+930 . Note very prominent F 35
M, 41 47 | 45 <. |+680 : maxima with long
Iﬁl 46 4| 26 ee | S-1908 RS : periods. 24 Pez | 20 48 50 i« . | 8930 | Compression.
; 47 14 | 26 |+195 | ... - 1 49 1 Pacific ocean
M, 4924 124 {—230 'l .. . PR,e 52 2 % : ‘ Guatemala 112-31;&1?
M, 50 31 | 26 +180 | ... 1 S 58 57 i : go-3° W. (J.S.A). ,
I%. 58 28 | 15 ... |—80 N 21 3 34 o
4 30 SR,E 4 12 7 i
SR,NE o7 48| 5 =
13 E%» i? 3; eEr ie*S 525; . ) . &
4°0 44 : .s
M, 16 56 | 28 . —58 :
13 eFL I9 :; ﬂ: 23 10 | I9 +* i == 75
15 24 I4 | 19 34 5t
M, 26 g 17 e |—8I
iy eL 383 ' M, 26 13 | 18 e (HEG
F 20 F 23 30 | J
= elz 5 43 Traces on N-S and| 25 e 2 9
39 E-W components. F 45 o =
16 P 8 o2 . |
EISE(EP):S ;g ,‘3? : (10800) f’flﬁl‘lhﬂppr?e ISIE.IZ.l:dE. 27 ISNE | 16 24 2 . | (6700)| Pacific Ocean near
i(PS) 25 - 5 N, Iiﬂ'gj Sﬁl) I_fm zg-g 5 . Giia{'.;mala, 12-3° N,
DAL Z 31- 2 . : 9o o -SEAL
I*]ii g; o 25 +24 M, 32 47 | (13) [413 ve - e )
T 9 1% L}r% 33 10 | 25 . |+19 e S
17 20 : : o
17 e o 16 Ve
ry small. 30 — b com tg ob
K 25 Ionian Sea near 38° N, gre?:zrd; e
19'5° E. (Strasbourg).| 30 L 17 50 .
T >
17 e‘é’z IT 566 (7500)| Destructive at Cumana, S
;* - 12 553 . Venezuela. 3X el 18 Pacific O
Se & 7 IO N, 645 W. (US.C. L 47 i acific Ocean south of
= 2 I9 IO Mexico (Strasbourg).
4 . andGS) |
%II%E 9 30 : i Feb
1 12 56 see : : : .
L I3°4 40 I 1Bez |17 23070/ S o 5350 | Compression.
T o 30 e 1 23 16 i : : - Ampllf;udee of iP as
M, 17:139 [ 28 [—98 [ ..o | . i A ' g (A L
M, 17 30 | 29 |l 1EZ 2250 | e = : N-S. E-W. Z.
M! Ig 5 25 e +8‘4 EFPRI. 25 Ig .s . r aea =) el | 9 —I—6'2
M" IQ 17 24 4 e ]'PR' 25 55 . ras .o .e ,e Amuth_—-_SSG 5
F 14 (15) : ex 28 Al o . | Destructive at I{uhab
1Sk 30 II : - ros - Turkestan.
17 EII: 23 26 il:z 31 33 nae e . i et Eﬁ}:;eentre 37'5° N,
r o o . : 3]: 3 seam * .a . sen 5 E (St_[‘ﬂﬁbaurg)
INE 3.2 36 .- .s . e s
18 e S N 21 SRPHE 3 Ig 4w (2] a . =%
(I.IZ g; 4n : SRIE 3; o . s - . ve
Lez 56 3 1L 35 24 | e e . “ 5
F 22 25 M, 36 6| 14 |[-+40
1Lz 87933 | aq | :
: eLx 37 53 | 24 | . ¢
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SEISMOLOGICAL DIARY :—continued. Instruments.—Two horizontal and one vertical Galitzin Seismographs with galvanomeiri
Lat. 51° 28° N. Long. 0° 19" W. Height above M.S5.L. 5 metres.

‘ L3
G registratl.on.

: : 1929.
545. Richmond (Kew Observatory).
Amplitudes. Amplitudes.
Time. [ Time. | e o 0 RN
Date. | Phase. | G.M.T. |Period O\ Remarks. Date. | Phase, | G.M.T. |Period * TAN Remarks.
A]\'. Ax. Ag. AH. ﬁ.ﬂ. Az,
Feb. h. m. s. S. 2 1L Ik km, Feb, h. m. s. S, (L M L km.
1 M, |17 38 19| 17 -[-- we [—45 20 = ... | 4P 30m to 7b 30m. NO
cont. M, A2 IO ST | 24T records.
M, 42 44 L4 e |40
< 19 20 ‘e 20 ez 21 2
l . 1z zi 3 ... | Traces on N-S record.
2 1Pz QI O ko | % Compression. CE 45°3
12 TLRT o S 6290| Atlantic Ocean, 2° S, ee 46 57
(eSk) LT A7 s 23° W. (U.S.C. and F 22 30
1SNE I7 5I e G.S.).
1L~E 23 47 | (30) |
M, 243 (30) |[+60 |—65 22 6Pz |i2o T Wl Al Compression. :
M, 34 25 | I4 |—29 1P BT 9. | s 5900| Amplitudes of 1P as
M, 0 36 42 [ II oo [T25 iPR, B3 o |, o B> read in mm.—
M, AT 5 19 s |32 1z 55 29 N. E. Z.
F 4 O 1SE 58 35 G 1 +1'15 418 +3°4
1SN 58 37 ... | Azimuth=240° 4+ 2°.
3 Lxe 3 31'Q 1Sz ESE A0 | Atlantic Ocean,
M 42 4| 16 | —8 SRt (f2zgizl 301087, 10° N, 40° W.
F 4o Lxe 3 35 | (35) (Strasbourg).
L 6 8| (28) oos vas
3 e 8 1 M, 6 28 | (25) |—120 | ...
I 6 M, 7 11 24 ..« |F1I50
M, 8 25 13 |+87 ove
3 eLye | 18 43 wol |'XT7R 1S5M to 21B, Z M, 9 44 | 18 vve  |F1IO
F 55 record defective, M, 9 48 | 19 NS | Y0 | e
M, 14 48 15 ..s. |—0O
4 el I GE cow . aes ane ves M, 14 50 17 +61 s .
F 15 ous “es cas ses soe M, I5iZs 16 sheia +95
¥ o O e
5 el 4 27
B 40 26 iPz gitzizo |4 ... ... | 8160 | Compression.
1SNE 21 48 South of Alaskan
6 eL 3 45 SR, 26 45 s Peninsula. 54:8° N,
12 55 LNE 33 162:4° W. (J.S.A)).
: : : Mx 43 42 25 |+418
6 1}?: 7 O 55 Dilatation. Azimuth F I0 40
1z DAEDRI 8o ?84010 about NNE. Prob-
1PrE O 57 | ee- ably a repetition offf 27 | eL |20 2 ... | Disturbed by large
SE I0 35 | ... eer | 1029 Jan, 139 oOb, F 10 microseisms.
PSe Trher o TSR R 1 s S [ (Sea of | Gkhiotsk). l
Lxe 25 e FASV e T visma ll |
Me 35 20 disturbance with|| Mar.
3 8 o exceptionally sharpfl 1 SR, 7R 7 | ... | Epicentre near Van-
P phase. ee 504 couver Straits; 54-1°
L 8 N, 130-7° W. (J.S.A)).
8 | eL | 244 Vo el SRR o)
¥ 3 IO 2 3
F 9 30
I0 el 4 20 -
F 20 I : IR 3g 44
3 9|
K 39
10 ePz I5 51 23 .. | (9540)| Compression.
e(d)= | 16 2-0 -+. | Pacific Ocean, south off| 3 iPez | 16 56 51 | ... .o |.2420
E(gg')ﬁ 53 Mexico. 13-1° N, e(S)e | 17 o 50| ...
E(L 3N ig*z 99-2° W, (J.S.A.). iLE 1 A e
i con aa «hs g o M 3 12 20 eer |+ 1II
) 24 54 19 oo |27 F 30 .
M, 24 58 | 19 ca 325 I :
F 17 45 3 el | 18 459 | Pr;:bab%r a repetition
' cor “vs (o] the receding
13 el 22 50 Disturbed by large I%%:: gg ¢ 2U A shock. B
K 52370 microseisms.
14 | eLve | 15 26 - LD ik ' X
Mrye - 30-8 18 Traces on Z record. F 7 0
E 116 10 o . : :
- 7 iPnE I 46 36 8630 Dﬂatq.tmn.
15 ey 6 22 . st (= 4 ) .iSNE 56 28 ok Rha e aed ren ek Ampll!:udES of 1P as
F 7 0 ‘ % ISRy | 2 1 54| .. o read in mm.—
& 4 i _ ISRIH 5 16 aee ase A aan sen N- E- 2-.
I el 8 40 ; : 1E 7 36 | (35) +90 —I'05 —
| W 47 v SO N R R S Péi‘nﬁim?“i“* ooh bk 11 50 [ 45 | e | e [ere [0 S AZMBEH SEE537SE G5
F 9 30 i o CroN QI“WmFI_!I.ISC% M, I3 16'| 35  |[—=470 [ME:: e giving epicentre
1°N, 91° W. (U.S.C. M, 16 32 | 26 R ... | near 50'5% N, 169-5°
- .). i,{i‘ 10 4 24 220 i "ves shs zw: Arlguﬁn Eiﬁlﬂnﬁﬁ..
16 eNE 20 ok 'y , ¢ 20 52 20 I . see reco eiective, |
F 22 33 +«« | Traces on Z record. M, 23 120 19 ?5 4220 | .
M, 2 24 19| 20 210 [0 s, : )
18 | ez |19 3 24 e PR W S ecard hdistirbsd e R 2q [ fait S K }Vm gy
Le 4 46 microseisms, Z FT 30°7 23 =5 —4 AL
Me 4 53 | (13) =0 o o ORI et S S e hastian 6 50 iy ‘e ‘vs he v
G 7 Spain. lE g s | SO 1ot to 118, No |
Epicentre—-4z-1° N, ‘e sve res % sen .  TeCords.
2:1° W (Cortuja),
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SEISMOLOGICAL DIARY :—continued. Instruments.—Two horizontal and one vertical Galitzin Seismographs with galvanometric registration

Lat. 51° 28' N, Long. 0°19" W.

Height above M.S.L. 5 metres.

419

P ]

545. Richmond (Kew Observatory). 1929.
Amplitudes. o Amplitudes.
Time. o T e RIS D 1me, ._ =
Date. | Phase. G.M.T. |Period 2\ Remarks. Date. | Phase. G.M.T. |Pernod 2\ Remarks.
AN. Age Az Ax. Ag. Az,
Mar. n. m, S §. L 1L L km. Mar. h. m. s. 8. L L (L km. :
9 |eS)ux| 2 36 4T | . 21 B 204070 [ .+« | (9230)| Compression.
L 3 16 . No Z record. e(S)e 50 31 . . : Pacific Ocean, mnear
Mx 87 22 SR, IS &y ) Central America.
E 4 10 LNE 14°4 40 11° N, go:6° W.
Iz 18 27 o (].S-A.).
9 ez 1Y 13°2 s Nc;w Zealang. Me 25 51 | 18 — 14
enz 20 : 43° 5., 171:5° E. (Wel- 1) 4 30 :
ENE 37°0 s o lington).
ILxe I%; 3 55 xe : 21 el 5 12
Lz 12 40 < ot F 25
M, 25 2 2I |+42 :
M, 26 50 | 21 . |—40 22 elL 3 45
M, 28 o | 20 .o |—60 F 4 10
M, 3422 | 19 |42 :
M, 34 50| 18 oo |+37 . 23 el 20 56 oubd :
M, 35 1 18 o |—35 : F 21 35 .
F I4 O .
26 eE 5 34 33 & Traces on N-S and Z
10 el I 9 - = X : gl 17t to 109 gh and F 45 records.
F 35 - . o t 104 140 to 11d g2b
No Z record. 27 e TTEI8 i e
10 30 . -
10 exe | 14 589 n Very distant.
(L) I5 25 . 27 e 22 23
13 16 O A F 35
10 el 23 29 o> 28 el 3 52 :
F 50 - F 4 20 A
II el T4s s : 28 e 20644 Bas Lt 2 o
F 10 .o Lxe 21 7 . s i i A]ggﬁa-
Mnwz 18 18 - - .
12 — 108 30m to 11t 4o0m, F 22 10 o -
No records.
13 ez II 10 32 ! - 4 31 eN 3 26 55 {
eNE 17 44 13 . ses ‘ el 36 o o : :
F 40 : A : o F 4 O e ¢
I4 El? I5 [0 5 31 EI{_,IiHE 6 z::B: o 2
10 i N 3 22 i o
s F 7 10 .s
14 e 19 30
F 45 31 ePz | 20 30 (5)| .. (9370)
EeSNE 40 34 o
15 el 2 42 Lxe 58 . . cas
¥ 3 o Me |21 7 22 : E .
¥ o . .o :
15 eL |14 3 3 :
F aﬂ see April
2 E 8 L N LB LN ] LR
L5 eL |18 15 - F ; 15 : 4
F 40 .
2/4 —_ | —— = . 24 10" to 49 12B. No
& E%’ 2 45 . Z record.
3 10 . 5 elL 9 25 5 s Sy
18 el I5 48 . g, : o : g
4 93 : E O 5/6 Elf 23 47 57 | - ¥ ” : 4
18/19 | e(P)z | 23 33 40 | .. . |« |(9200)| Miyagi, Ja 2 R R b | PR
e | 2 3 1 el M s g 1A F T R i
If: 5 Izq 30 = %3 : 7 ePrz | 19 44 31 . ; 8950 | Pacific Ocean.
Me 105 o5 . . eSe 54 39 [ ... e 137> N, 92:7° W.
F 2 o ' L ZD I’Z (XX “ee (XN e (]nSuAi)-h
45 . . M 17 20 f
Ig ﬂLZ 10 15 : i F Sﬂ' "e . saw saw sS4
E .
= ‘ } 8 elz ¥l 107 30F T H Be N . Lanao, Mindanao.
Ez 2 L N LN a“wa . L]
19 ebz 1'21 5 &g (9400)| Z record defective be- e ig gB i (Manila)
EONE 6 (30) . . fore 21h 4m, L 11 (17) ;
E?Rl 25 ol 9 ) .. *a s Pﬂ-ﬂ-iﬁ.c OCEE.[I, near F 45 e e vee e s 8
L_':I 27;9 gk . e oo Cﬂntrﬂ,l America. a LR -6 @ (LR
v 3‘; 5 : ‘e 13° N, 91°W. (J.S.A)|| o ePz 4 6 34 . : i
E 3 23 3 % : - 10 4T
F 23 45 P = =X L 47 “an s “aw ana e
F L] A - & sa
20 =y 8 *;‘ aaw -hd I'.'zrh ﬂm tﬂ 16'1 44m. NU 5 &2 v ¥ e et 8
records. Standardisa-| 10 ee 5 47 13 E
: : “re ‘elt near Bologna,
20 E(L) 21 56 ava .a Ty e tlﬂn ﬂf Z lnﬁtmment‘ L];; 49 ? i vl 7'y 2N o Italy.L
LI 22 10°1 17 .o »ad nae sum F ju 43 11 i akits +Iu g
F |23 45 57 % =55 |

——
.
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SEISMOLOGICAL DIARY :—continued. Instruments.—Two horizontal and one vertical Galitzin Seismographs with galvanorpetsictegistration.
Height above M.5.L. 5 metres.

Lat. 51° 28" N. Long. 0° 19" W.

545. Richmond (Kew Observatory). 1929.
Amplitudes. i Amplitudes.
Time. : Time. 1 e
Date. | Phase. G.M.T. |Perniod A\ Remarks. Date. | Phase. G.M.T. |Period X Remarks.
.E\.H. AE* .Az,. AH' ﬁ.E.- A.z.
April h, m. s. 5, 1) L km. May. hivm:s. S. (L 1L 1L km. |
10 &4 16 37 ran vas .[:L. “va ) I PRIEI 15 4? 9 e i ¥ s ﬁmpllt}ldes ﬂf iP d
C(}Iltq 1:' 45 ¥ A cﬂnt* iS 5I 49 e " sem _TEELE] 1N INm .—-
SR Nz 54 51 N. E. Z.
11 ez I 3 Lx 50'0 32 +0°I  +42:0 —g4-6
F 6 Le 16 I 41 | (25) Azimuth = 87° 4. 3°,
M, 1 54 24 |—240 giving epicentre
Il ez I 45 _ N-S and E-W records Lz 2°3 : near 38° N, 56° E.
F 55 disturbed by wind. M, K22 19 |+4210 o Destructive near the
M, 6 36 | 17 ... |—2I0 : Persian-Turkestan
12 ez o 38 M, il T 16 ((—330) frontier.
F 45 M, 8 48 17 |+195
M, 9 46 I5 .es  |—165
I2 ez 5 28 M, II 40 13 -+ 185 S
F 31 y M, 11 44 12 e |—185
L, 18 20 Long waves wvia the
13 el. 7 35 F 19 45 Antipodes.
13 55
1 e 21 18
13 e 21 22X . Felt near Bologna. F 21 os
elLe 51 ‘
elnz | 22 2 . I el 22 46
F 30 . B 23 25
16 | el | I 35 E 1Pz | 14 38 12 N-S and E-W records
F 2 o % 15 12 disturbed by wind.
50
16 elL 15 O .
F 20 : 3 el 16 46 .
13 1700
17 el 3 28
F 40 6 ez 5 28 N-S and E-W records
1L 6 12 disturbed by wind.
Ly el | 19 27 b 40 Epicentre approx. 5° S
B 35 - ila).
135° E. (Manila).
7 ez 16 556 5 3
19 e 4 1I9°4 o Felt near Bologna. ez 17 5 I9 , :
eN 21 16 . Le 32 35 '- .
ez 2T 46 | o Lz 39°I : .
eE 22RO M, 49 26 | 20 +18
MEez 22050 ES x> M, 50 37 | 2o . 43
F 30 1%; 50 43 | 20 |[+432 .
oA ? F overlapped by the
=9 - I 126 A repetition of preced- following disturbance.
1z I5 33 ing shock.
ie I5 41 | ... - 7 el 18 40
Mez 17 15 12 S — T +18 10 ¥ +
Bl s £t el G
10
21 e 12 52 EPIT' ::; 50 5 i
F 13 15 . 3 ¥ g
: II eP 19 25-7 3 = (1100) | Near Bologna, 44°
=2 ;{ 8 g;g Felt in Italy. E?E 27 41 2 287 N, 112 =1f B
12 28 25 ’e ‘ow see san (S bourg)'
F 35 . tras
i(L)e 28 33 1+ .4 .
23 eLne I 6 M, 29 39 16 |+413 5 Vre
F 15 ' ' M, 20 56 | II sl | —18 .
. - M, 20" BB T con | -2X
27 el | 12 22 ¥, | e : E 35
¥ 50 b : R 12 el [ 10 17 ‘
27 elL 22 O L F 45 -
I 40 - T2 el 17 II el 7 ‘ou
28 ez 5 16 K 20 & A oiy
F 17 A
I3 ez I3 44 35 ; . : N-S record disturbed
28 B 19 45 £ e(L)e 52 L ook by wind.
1? 49 T ;.:. F 14 25 S it sl
25 ‘ 1840 2 , Felt in Italy. 18 Pz TR0t : o s
M 43 11 ! Lye 30 oo - -hi . s
) 48 o> F 20 : < L E
30 eL | 19 41 4 18 | Prz | 6 43 48 veo | wev | o | 3120 | Compression. - o
E 51 . : 1SN 48 40 San S h e s Ve Destructive near Siwas
‘ Ln 50 16 | 45 5 (Asia Minor).
May M, 52 12 | 39 |[+110 | .. ' . | 40+5° N, 37° E (Stras
I Cz ? 57 Sl : A % Lz‘ 53 ses *ee L seh anw an bD‘lJI'g)- -
eL |.8 38 %) . . £ M, 54 20 | 24 |[—54 vos
F 9 15 st o Kl el . M, 56 3| 22 | .. [+53 | o | e
: I;'[“ 58 ‘1'6 I? “sa saw _29 e
X 1P 15 45 28 o . ... | 4610 | Dilatation, ‘ 2880 % Vi




SEISMOLOGICAL DIARY —continwed. Instruments.—Two horizontal and one vertical Galitzin Seismographs with galvannmetrig@ﬁ;{iﬁ@'@@@a\

545. Richmond (Kew Observatory).

Date.

May
20

7

28

30

39/31

June

= 5

deriod|

Amplitudes.

Time.
Phase. | G.M.T.
h. m. s.

Pz 5 449
eSxe 14 38

eN I5 34
SR,x 20 14

L 32
Me 47

ks 7 45
ePz I6 48 16
eSNE 58 37
SRine | 2 5°7
L~xE 18

[z 2

M, 23 36
M, 24 42
M, 33 37

E 19 30
elLez | 21 26

It 22 20
el 19 16

F 30
1Pz 12 I2 II
1(S)E 22 22
1(S)~E 22 32
1o 36

I I3 IO
el 9 43

E 10 I5
ePz 22 P TAET Q)
eSNE | 23 0 25
Lxe 8°5
M, e
Lz _(+23.13: 3
M 13 15
M. 20 I0
M, 21 18
M, 2TNZ2
M, 23 53
M, 23 56
M, 26 13
M, I 18

17 3 20

elL 5 46

I 6 15

[ o 8 24
1L 38

E I 35
el. 5 52

b 6 10

ez 7 20

F 22
ePz 9 57 31
PR,z LORS TR
Lz 29

Lz 36
M, 41 34
¥l 41 47
M, i

2 13 O
Lz, |13 3

13 55
eP:z 18 11 38
eSen 22 (26)
Lxe 41

2l 19 25

18

40
30
26
26
18

20
20
20

4-20

— 30

—220)

+42

+-260

-+ 250

Lat, 51° 28" N.

Long. 0° 19" W,

Remarlks.

km.,
8570

9210

(go10)

7710

(11500)

(9770)

[Height above M.5.L. 5 metres.

Date.

Phase.

Near Aleutian Islands.
53° N, 178° W (U.S.C.
and G.S.).

Hiuga Sea off Mijazaki
(KKobe).

No N-S record.

Northern Peru,
May be ScPcS.

18 to 50 30m, No records.

Pacific
Alaska.,

54 58 Nije T 372 W
(U.S.C.and G.S)).

Ocean, near

Via the Antipodes.

N-S and IE-W records
disturbed by wind.

Destructive in province
of Mendoza, Argen-
tine.

54:550 Nig 13755 AL
(U.S.C. and G.S)).

N-5 and E-W records
disturbed by wind.

19t to 110, No records.

S.E. of Okinawa
Islands, (IKobe).

June

n

O

10

10

10/11

12

13

hI 1
M,

a¥ln

2 &

23

20

# |

I5
16

10
I1I

12

14
15

16
17

17
18

10
12

23

I2Z

13
4

O

40

44 53
48 I
524
54°7
56 39
3D

24
45

338
309 28
(0)

55

30
45

59 41
7 14

LS
3 41
6 21
I4 18

(44)

(o)

10

26

25
28

24
26

34

J'q!..h'.

Amplitudes.

20

26
16

50
26
19
14

(35)
17
15
12

19

20
20

(L

o

a3

+13

i )

M 421
International
Centre
1929.
/\ Remarks.
Ag.
[L km, 5
... | (8goo)| Japan. 40° N, 140" E,
(J.S.A.).
Probably more than
one shock.
5080 | Turkestan, near
Tashkent.
N-S and E-W records
disturbed by wind.
5940 | Atlantic Ocean, ne:
St. Paul's Rock.
(Strasbourg). -
... | 8830 | Compression.
“ Kurile Isles.
oo 47-15 1IN, SnG3 7R Sy
(].S.A.).
418
' 2210 | Dilatation.
o Amplitudes of iP
i read In mm.—
N. E. 2
+2:85 404 —3-0
+I4 Azimuth = g\‘:l 2= Iﬂ,
giving epicentre
near 71° N, ¢° E.
Arctic Ocean, between
Norway and Jan
Mayen.
Pacific Ocean.
2° N, 162° E. (Manila).
.. | 8830 | Compression.
... | Kurile Isles.
ek vonLamar® NG ATER e R
. (J.5.A).
: ? Repetition of June g
B ;

D1
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SEISMOLOGICAL DIARY :—continued. Instruments.—1Two horizontal and one vertical Galitzin Seismographs with galvanocmetric registration.
Height above M.S.L. 6 metres. |

Lat. 51° 28’ N.

545. Richmond (Kew Observatory).

Amplitudes.
Time. oo el 7
Date. | Phase. | G.M.T. [Period
1‘1“‘; t'ﬁ.l.p ..‘.!5.3,
June hiam. s 8. L L 7
I3 M, g TR ¢ 21 |50
cont. E ? e
13 1P o038 2
1SNE 48 7
SR, 54
M, || T o2z 24 | . |50
M, 17 4 17 |—57
M, 22 35 14 +45
F R,
I3 | ePR,z| 9 422 < i
INE 49 58 oe ves
INE 52 27
L~E 10 II
M, 30 44 21 oo |—060 .
M, 3I 13 19 |[(—90)| ...
M, 31 28 18 +97
F 13 0
13 el 13 58
F I4 O
I3 el 20 43
F 21 35
13/14 ez 23 19 12
eNE 25 31
L 56
M o 8 19
F I 40
15 els 0 I9
F 40
15 eLez | 10 2
B 15
15 eLez | 20 37
EF ZT TS
I5 ellgzale220
F 30
16/17 | ePl~z | 23 7 38
iNz 8 56
1PR,z | 12 38
1PR,» I2 44
PR,z 16 46
1z 2388
1PSx 26 36
SR]H 34 4
D 395
ISR:H 41 36
EN 23 45}5
€N 53-6
Lx | o (5)
M, 17 I5 27 e lsEZT0
M, 31 38| 19 |+135
M, 36 24 I8 |4155
M, 39 16 18 i +145
F | 440
17 ez 10 34°9
Lx I1 12
M 24 18
3 I2 25
ZORSl EEzRR 7 44 55
EPRIZ 49 19
eScPcSye 55 35
ENE 56 47
L 8 22
BIHE 38 Ig
K 10 10
20 el. 19 30
F 45
20 el. 21 10 %
K 35 .
21 el. 5 45
10 6 15

Long. 0° 19" W.

1929.
Amplitudes.
Time. ALy A
JAN Remarks. Date. | Phase. | G.M.T. |Period /A Remarks.
Ax. Ag. Ag.
km., June h. m. s S. L 1L LA km. g
Overlapped by follow-| 22 eP!z 15 50 14 (19000)| Felt In New Zealand.
ing disturbance. ez BT 28NS Repetition of June 169,
cePR,;z 55 I9
88go | Compression. ePR,z 50 22
Repetition of preceding Lxe 16 48
shock. Lz 58 '
Me L7500 21 ‘o
Mz | 19 o
I 18 5
22 ePlz | 18 59 11 _ Felt in New Zealand.
(rrooo)] P lost in changing ez I O 25 i Further repetition.
charts. ePR,z 4 17 .
Philippine Islands. ez 5 59 -
14° N, 133°5° E, LEe 20 8 =
(Strasbourg). Lz I1
13 20
23 b 4 18
I 30
23 eLye | 22 43 0
F 23 20
rNo Z record. 234 12t
24 el 2 56 25 to 249 gh 30m,
I 348 .
Aftershock of 134 gb,
25 el.z 10 17 N-5 and E-W records
E 45 disturbed by wind.
206 Ccz 6 41°3
15 TR0
It S o
A 26 €z, 1 178010 Off Cape Inubo, Japan.
L 38 (Manila).
10 18 20
N-S records dis-| 27 ePz | ST T aze (12000)| Compression.
turbed by wind. ePR,z 61 : No N record.
1PR.z 8 50 5- Atlantic Ocean, north
eScPcSk 12 42 - of Sandwich Islands.
A e(S)e 13 57 s e 0 0 TRV
| 1PS 15 34 w.. | (Strasbourg).
19000 | Compression. ePPSE 16-3 e .s
Destructive in New ez 16:9
Zealand. ISR 21 58
4120 08 SET72 50 1ISR.E 25837 | e Well marked phases.
(Wellington). 1SR, 28 43
ile 32 16 | 50
E record defective. M, 34 20 34 — 330
M. RO 2 2Q +250
1l.z 38 16 33
M, 48 14 19 ... |—250
M, 50 48 18 — 120
M, 53 55 16 165
M, 50 46 17 + 160
F 19 O
27 Pz 22 43 36 :
ESNE 47 22 . 2270
L 49 . :
M 50°I 15 .t .
10 23 30 ve i
28 Pz I 32 27 A o
L 40 : s
E 280 . &
(12500) )
28 el 2 32
I’ 45
30 eP!'z 2 59°0 (19000)
€z 3 3 243 e
eE 96 : o
en 108 : e
(SR.)x 35 35 - 3
Lne 40 G g
M 52 18 ; .
F 5 40 e .o
30 el 6 19 - rs
il 45 1



~T=TL" N\ —~ ; ¥ W ™ 1 - & s =y - e 1"' A i ﬁ -{:re
SEISMOLOGICAL DIARY :—continued. Instruments.—Two horizontal and one vertical Galitzimn Seismographs with galvanom tricol g

Long. 0° 19" W,

L-ﬂ.t. 51‘:. El...r Ni

Height above M.S.L. 5 metres.

423

[

| L | C
istration.

|
' ‘ :

545. Richmond (Kew Observatory). 19,29'
I
| Amplitudes. o Amplitudes.
rlﬂilnel 1 H TIIHE- . R k
Date. | Phase. | G.M.,T. |Period A\ Remarks. Date. | Phase, | G.M.T. |[Period A\ emarks.
:\;;;. A.l.:. J"Lg. AN. ﬁE- Az.
uly S. Lr._ﬁ- km, uly h, m. s S, L km,
July h, m. s ~ v H Jﬂrg P 2 T8 75y | P' “ ... | 8610 | Compression.
No records. _iSH 44 58 50" N, 177 uW’ (JSdA)

> el 1 35 iPSnz d-8nq (cf. July 549 and 69).

F 2 O SR nz 50°5
SR, 53 56

2 el 2 53 Le 50+1

F 3 IO Lnz 22 0°5
M, 5 45 2§ ..« |F+X45

2 el 16 8 M, 10 20 22 |—1I55

1) 50 M, ri 22 22 oo |F+1I25
M, 16 51 19 -145

2 N 20 27 32 Felt in Gloucestershire. M, 21 360 18 -135 _ _
eE 27 35 15 23 42 s }Vla the Antipodes.
K 28 M, 58

E 3 IO

3 ePz i R 7130 | Probably in Alaska. £
eSxe 12 O (IES AT 8 equE 19 5I
eE I3 I4 | 20 20
L 24
F 50 11 elLne | 21 24

F 19 10

3 e 8 337 , No Z records.
L 36 12 elve | 18 47
F 40 I 19 IO

3 eL |19 O I3 ENE 7 51
F 20 O 1. 8 4

B 35 -
4 Pxz 4 38 57 6940 | Central Alaska.
Sx 47 23 e IO SN R AT Ol W | T 3 e 12 58
SR; 51+4 (J-S.A.). F 135
L 59 32 Cf. July 34 1b,
F 6RO 13 (f 15 11°5
52

4 ePz 7 19 I5 2460 F 17 5 -
eSNE 23 I7
L 24°4 I4 e g 17
M 25-6 20 F ? ... | Overlapped by next
15) 7 Overlapped by next Iihuck.

shock. I4 Pxz 0 48 47 8550 dian Ocean. 1° N,

4 | eL 7 41°5 Probably a repetition ez 55°0 o 77°5° E. (Strasbourg).

F 55 of preceding shock. SnE 58 35 iy
PSz 59 43 -

4 | ePz 8 1 29 (2400)| Probably a further re- Ixe | I0 IO
S 54 petition, MEe 22 S T U —20
% 7 13 IZ 30

25
I5 Pez 7 5I 55 4380 | Compression.

4 €z 9 49 PR,z 53 31 ... | Felt in Khorassan.
F I0 I iSNE 58 4 : Epnn:entre — 33° N,
e eSR,xy | 8 I 10 : 46" E. (Strasbourg).

4 F gg I{_‘{ Ig -: LB

. 13 I0 5 :

5 Pz 14 30 59 8750 | Compression.

SE 40 57 ... | Aleutian Islands,|| 15 el 10 25 g

PSz 41 43 50° N, 177° W F | 11 25 .

_LE 52 e (JeSTAL:

M, 1555 .37 | 22 —77 N-S record disturbed| 16 ez X104 N-S and E-W records

I*»l'f;['_; . 12 il i e |—173 by wind. L 2 10 ; disturbed by wind.
F 55 X

SIO8|ENPz s |22 48 17 8710 | Dilatation. 17 iPz 8 50 2 : (8g00)| Aleutian Islands.

Sne 58 13 >3 S 9 o1 : oo |50 2UNIE Tt BN
v e R Repetition of preceding L 15 : e A Ty Ay
F I 50 SHeck Me 25 25 . av s
: 10 11 30 o .
6 Pz 215 47 Com '
pI‘EESlUﬂ. I ? EL 21 20 =
SHE 25'9 F rth g .
SR;n 31 28 X urther repetition. F 22 § = e
L 40 !
I't'IH 49 24 Y 18 EFI: g 30 saa
F 4 4‘: an ] D LTI LR
: 18 :

6 | iPrz | 9 55 28 ; ... | 5810 | Dilatation. ?? 3 Ig : i 0 E
li’“?- 10 ; 54 < . ... | Atlantic Ocean, 15:6° ' i i P
B i e L e | Sasn GRANER I cel i ;

BFF‘{ 8 27 '27 —I-34 —28 “i % : 20 sae e
II 45 "a 4 .y .a .4 21 EL II 25 8 e an LR L
F 4D L] LR N LE N LN ] LE R
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SEISMOLOGICAL DIARY :—continued. Instruments.—Two horizontal and one vertical Galitzin Seismographs with galvanometric registratio

Lat. 51° 28" N.

545. Richmond (Kew Observatory).

!

Long. 0° 19" W.

Height above M.S.1.. 5 metres.

Amplhitudes. T
e, ¥ ey £ _ Time,
Date. | Phase. GE\I.‘:I‘. Period | VAN Remarls. | Date. | Phase. | G.M.T.
AN. Ag. Ag.
July Lo TS S. L L LL km. Aug. h. m. s
21 el 14 12 6 L I 41
F 40 < . Vi cont. I 2 10
23 eP: | 18 47 2 : | Compression. 8 t::.I;’z 13 9 18
ePxx 47 6 1940 I'elt at Reykjavik, 1Pz 9 22
ok 50 20 Iceland. €5NE 10 14
eSE 50 28 o ... | Epicentre — 64° N, LnE 37
eSx 50 32 Ea 23° W. (Strasbourg), Lz 40
LxE 512 36 ‘o M, 42 56
Lz 5 I6 | ... M, 48 59
M, 52 36 17 |—81 M‘. 49 3
M, SR A e $73 S| F |15 30
M, 53 L
to 57 }15 +53 1 elLz | 18 35
M, 54 19 | 13 |+74 1) 20
M, 54 53 | II +72
F ? i Overlapped by next
shock, 14 e(P) 2373y
23 el 20 12°4 L 3540
F 50 b 4 35
24 elz | 23 10 14 ez 6 45
F 18 ¥ 700
25 e 0 348 I5 1IPze | 20 8 42
L 42 eSNE 18 49
F I 15 Lx 30
Lze 34°8
25 gltz@ 612" Vg k 21 30
1) 20
16 elL 22 20
25 eEe W|io i s -T I 23 10
eSN 17°1
L 29 16 el 23 35
F O o F &) (o
26 e 17 53 17 e 4 27
K I8 5 F 30
26/27 | ePz | 23000 56 9210 | Felt in Japan. 17 —
eSxE LI 17
Lye 31 14718 | B Pzr | 52 2= 28 rey
Lz 37 PR,z 56-4
F O 30 1SE O 38"
i ¥ L 23
7 I3 I0°I E I 45
L 18 h
F 45 18 I5 8-
9 40°5
Aug. ; , _ F I0 53
I 1z 5 I3 20 . Indian Ocean, west of
e 13 21 . Andaman Islands.| 19 iPz 2 56 I
EI?IHE 24 360 ‘r (Strasbourg). PR,z 59 32
FH 52°2 - eSNE Aoy 2y
6 30 Lre 25
Lz 32
I e%: 9 36 N-S and E-W records M, 38 59
100 disturbed by wind. 3:{, 39 54
I elCa | ST 8 22 i e
19 eNE | 2I 7 54
3 €z I b
L f14 & e
F L0 N&S tilllng E-W records F 22 Ei} 5
is e '
3 ez 15 18 g9 : : P‘ PR ad "
Yo SR ¢ 20 elz 16 5I 15
F e - PR,z 54°8
: s e BSNE X7 Y AT
3 eLez | 19 28 Lne 22
F |20 10 Lz 7
E 18 50
e
2 E v ;g o 21 ell 10 25°0
.t I 42
4/5 eL |23 1
F 0I5 oz s 7 54°6
{: 9 3
5 ® O s gll 5111 to 10l THm Nﬂ 3ﬂ
: < 15 17 o | records, 22 Lz 17 36
3 35 : F 45
6 e(P)z I 34 52 o .. ! 26/27 =
e(S)E 38 40 . (2290)

Period

24
19

21
17
16

1929.
Amplitudes.
[ | o7 Remarks.
Ay, Ag. Ag.
v L (L km.
8710 | Compression, Destruc-
tive in Burma, 22° N,
95° E. (Strasbourg).
=717
v |—3I
cor o |5h23
8930 | Dilatation.
: Pacific Ocean, near
Central America.
455 Npdyr s Wi
(U.S.C. and G.S.).
3b 40 to gh 3gm. No
records.
9310 | Compression.
.. |Accapiulco Deep,
Mexico.
I4:3° N, 08:2° W,
CIeSAL):
g g310 | Compression.
54
.. |—35
. |—45
: .« | 9310 | Compression,
i Probably repetition
- e of Aug. 179 23R,
" TR " an e I?{sm m@ ismi- "



SISMOLOGICAL

545.

Date.

Aug
28

29

31
Sept.
I

g/10

10

II

T4

15

47

&y

DIARY

Amplitudes.
A B J"xtz.
A L

——continued.

Lat.

134

Richmond (Kew Observatory).
Time. LAEY
Phase. | G.M.T. [Penod
| Ax,
h. m. s. S, 7
el:z X0 e =
pRII ? 21 b
eSk 14 29
SR,;e 19 51
SR;e 23 22
L 32
Lx 35
Lz 35
Me 40 § 21
F 21 30
el 20 35
13 21 5
el | 19 45
E 20 I0
elz 16 14
F 50
I 17 22
1) I8 20
ez II 35 :
CE 379 .
EeNE 386 :
Lxe 28 .
L 16 .o
F 13 40 e
1Pez | 12 16 49
PcPez 17 3
15 24 O
(PS)~e 24 33
Lxe 36
Iz 38
K 13 20
€ 22 43°3
L~e 51
Lz 53
F 23 30
elxe | 14 33
elz 36
B I5 O
Iz TE S
1) 20
ez 20 36-3
€z 40-0
gl 21 18
h 22 5
€z 22047 N5
Lxe 23 6
Lz 12
I 45
el 3 19
F 50
eSe I3 212
£ 21°0
LxEe 23
Lz 29 “
F 50
el 6 20
F 30
Pez | 19 28 49
eSy 37 58
Ly 47°5
Lz 50
“i 57 45 | 18
¥lg 20 L 3{} T 5 _f_37
e I 46| 15 :
L. |21 41 A
I 23 30

vl1® 28" N,

T — — e

km,
0300

5700

7780

Remarks,

Compression.

Compression,

Afganistan, (Stras-

bourg),

Breaks in record from
g% 13B 30m to 16h 30m

and 10d. 8b {o 16hb
during standardisa-
tion,

Pacific Ocean off
China,

24" N, 124:5° E,
(Manila).

Asia Minor. (Stras-

bourg).

Compression.

North Pacific Ocean,
off BI‘ltISh Cnlumbm
@ =t Noo T2 qlc e
(U.S.C. and G D)4

Height above M.5.L., 5 metres.
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Instruments.—Two horizontal and one vertical Galitzin Seismographs with gftlmmmr.utrm I‘Bglﬁtl‘ﬂ.tlﬁ‘ﬂ

Long. 0° 19" W,

1929.
Amplitudes.
Time,
Date. | Phase. | G.M,1 Period VAN Remarks.
.A.N, AH. .A.z*
Sept. h. m. s, S, L L L km,
20 — e I 2bh 4om to gh 8m, No
records.
20 el 10 24
I 35
27/28 | ePz 23 28 27 i (go80)| Lower California.
e(S)NE 38-7 o vt 24°N, 111°W. (USC
Lye G - and G.S.).
Lz 57 as
E I 10 .s
Oct,
2(3 - - 228 21 {0 gb 34m, No
records.
5 el. 3 20
K 4 30
SRR i e 17T TR ‘ Compression.
Le 33 Kamtchatka. 55° N,
L 44 1605 e ] S A )
F I O NdlSS and E-W records
| turbed by wind.
6 (PIE) 8 10 16 Hawai Islangs, North
(SPI?) 19°5 Pacific Ocean. 19-5°
1 <5° :
o5 32 4 N, 1565 W.' (].S7A.):
Lz 45
I 10 35
6 el 14 20
k 15 45
7 ez 15 276 .t
L 106 24
K 17 30
8 ez 17 35 53
PR, 39 49
ILne | 18 32
Lz 38
ES S E1gties
14 €EZ 10 21 37 " 590 to 1Ibh 29m,
Lxz 46 ‘\Tu N-S record.
K I2 0
15 el 19 9 . :
10 30 = “
16 el IS Td ve .
F 30 : ‘
16/18 | — ! 164 gh 53m o 18d 1ph
I5m. No N-S record,
16 ePz o 39 18 : : .+ | (8400)| Burma. 25-5°N, 97° E.
eSE 48558 § RS . : (Manila),
SR, 54°'0 ; :
SR;r 576 . i
Lz 21 6 -
Lz 10 A
E 22 10 :
19 eEZa IS TO 26 g ; A iy ... |(ros00)| Dilatation.
1z 26 40 . ‘e . . :
. PR,z 29 56 : .« | Pacific  Ocean, off
ScPcSxr 36 35 5 ok % 5 : Northern Ch1le.~
PSz 385 . \ - 20°5°5, 722-59W
SR;x 43°8 o 1 ! (U.S.C. and GS)
Lne 47 h :
M, 6 52 0 |—40 S o
PR e e e
My Wil SIT " 37 36| 25 5 vee | —48 =
M, 3 41 25 -+-50 ‘o
12 13 40 .
19 el. 20 45 . ‘e
F 21 35 o : “rs
20 el 0 53 : ‘s ors vos
b I -fo . ¥ . s i
21 CZ L1 "1 . . .t sia van
Lng 25 e il
Lz 30 “oa
I’ 12 10 . “%n v T _— |
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SEISMOLOGICAL DIARY :—continued. Instruments.—Two horizontal and one vertical Galitzin Seismographs with galvanometrie-registration.

Lat. 51°2 28' N.

Long. 0° 19" W,

Height above M.5.L.. b metres,

545. Richmond (Kew Observatory). 1929.
Amplitudes. | Amplitudes,
Time. Time.
Date. | Phase. | G.M.T. |Period A Remarks. Date. | Phase. | G.M.T. |Penod AN Remarks,
AH. AI.:. Pxp;. AH* ﬁE. Az‘
Oct. Qs & S. L W 1L km. h. m. s S. L ) v | km.
22 el. 19 31 Dec.
3 50 ‘oo . s 3 e_l]_':’ 8 4(, )
I 20
24 eE 6 578 5
el 7 21 O el. 12 21
F 8§ o F 55
: Disturbed by wind
=0 Eﬁﬂ O :?.5 6 el.nE 17 30 ¢ and Init;rﬂsgiEmgd
" LNE L el.
Lz 25 RS s ﬁfu)
F 50
6 el. 2I O
Nov. F 55 |
I 1PEz 2e0 T8 30 2030 | Dilatation.
1S 4 56 Felt at Bucharest.
e 63 Epicentre — 46:5° N, 9 ePz e 2 Wn
Lz Q-2 26:5° E. (Strasbourg). LNE 36
E 55 Lz 44
F 8 50 ° N, 88° E. (Manila) |
5 eNE 12 11'3 Off Mindanao. . 2 papRantial
Lx~e 33°4 O NG T2 6 s & E
11-; 44 (Manila).| 13 | e(P)z | 4 48
13 IO ]'_ﬁqE 54 Felt at Malta.
, Z 57 Epicentre — % N
8 : ] 357 N,
Eﬁ: 2 42 6 F 5 20 14-5"° E. (Strasbourg).
F 15 14 elLxe | 22
: 33
el
9 el 2 20 Fz 22
F 45
15 eP I 38 15 2430
13 el I 32 e(S)e 42 14 (43 )
F 2 10 Lxe 43
: Lz "2
15 iPR, | 19 9 59 o (12000)| Caroline Islands. F 2 ‘:2
ePS 19 26 e 8° N, 143° E, (Stras-
SR, 259 > bourg). 16 eLve | 12 28 :
L 45 elz 31 ‘
M, 4755418 32 [S=IIONIE F 13 IO s
M, 48 55 | 29 . |—99
1&. 51 21 31 |+83 v
M 53 20 | 25 e =99 . :
,ﬁt 2 oA e I 17 IEEP 11 iz'gzz o 8380 | Dilatation.
i¥lg 20 oy e . g T :
ol 3; 2 17 : 37 1S 20 I 5 Epicentre : Between
gg, zg-x = Kamtchatka and
H 20" L4 . 4
17 €z 3 574 . Philippine Islands. L~e 3{3-4 Aliu}}:mn ISIEH"dES"
e 4 8 27 ‘ 11° N, 123-5° E T -5 o 59 y 170°5 :
e TIR o | O (1.S.A )' ' Lt . (Strasbourg).
Lxs 29 2 M, 35 36 | (38) |<—47/0*
T 38 M, 37 59 | 25 oo >|4160F ... maxima off chart.
M, 41 58 | 26 |—43 o M, 5I 2I | 16 cer < |—220% + Positive maxima off
M, ey Po o _1_4'9 M, 51 33 | 22 |>-23|0%... chart.
M, 2l o i oe M, 56 3| 16 ... <|—180% (E-W maxima could
M, 53 7| 19 R L M,a B2 L RT3 8| STy o< |—160% not be measured from
F 6 10 7 4 F 16 15 ; 11h 46™ to 12h 2m
trace very {faint).
18 elxe 6 33 =
al s P 4 17 el. | 22 32
F 7 25 E 23 20
8 18 el
: ;}EE; 20 39 IO . 3930 | Compression. Near EIT Z 13
o 41 5 - Newfoundland. F 8 25 ;
e e : 47°N, 58°W.  (U.S.C. %
foe 7.0 | e SO RGN 24| el Rl 2 : :
1 51 .0 23 ees >|+270% Negativ : cl.z 5 : : ‘
M, 5% 35 I9 |<-290f]| ... tﬂff c%art_e maximum F 6 40 ‘
M, 51 39 | =23 “vs +-520
M., 516 to 30 EI% 12 34 3
M, gg E o (20) > 350" * Positive and negative el '
M 548 | (20) | ... > 500% axcmatotl chart. 31 | Lae | 2 o g 5 :
o 53 48 | 17 |+4250 | ... . eLz L e . :
M, 54 37 | 16 o e 7o R B 50 5
o 55 4| 15 . +280
' | 22 35 - 31 | eLve [ 5 39 :
: ; elz 642 5 o :
E Eﬂﬂ‘: ‘: -Eg - ; E]:e:,rlier phases masked 5 235 g
) K b y wind and I
F 50 ‘o : microseisms. : EFL =5 22 ' > 0l
Epicentre about 1-7°S, 4 o -
140° E. (Manila),

I A note relating to this earthquake appears in ** Nature "

No. 3135, dated 30/11/29.
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that microseisms were not measured, either by reason of occurrence of earthquake or lack of record
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indicates that mi i - : .
microseisms were not measured, either by reason of occurrence of earthquake or lack of record.
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