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INTRODUCTION.

The Observatory was built in 1769 as the private observatory of King George
III. Since 1842 it has been devoted to physics and meteorology. The meteoro-
logical records are continuous from 1854. The Observatcry is in the 0ld Deer
Park, Richmond (Surrey), about 10 miles (16 km.) to the west of the City of
London. The Observetory stands on a low artificial mound whose level is
about. 1% metres higher then that of the surrounding park. Round the Ob-
servatory 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 Twickenhams. An open aresa
p§rtly wooded, Syon Park, lies to the north-north-east across the river.
Richmond Park is about l%-milea (2% km.) to the south-east. General views

of the Observatory building and the exposure lawn are to be found in the
1928 volume. The photogrephs were taken in 1925, but the only changes (be-
fore the end of 1933) which need be noted are the substitution of other ex-
perimental screens for the small marine screens which were being tested in
1925, the removal in 1929 of the hedge near the North Wall Screen and the
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jgation carried out for the Atmospheric Pollution Committee by MredJe.GeClark.t
Wwhen the normal volume of air, 2 litres, is aspirated (it is drawnm through &
hole 3+2 mme. in diameter) shade number 1 answers to 0¢32 milligrams per cubic
natre. 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

0 or 1l.

Preliminary experiments with a spare recorder having justified the assump-
+ion that increasing the volume of air would increasse the shade number in
proportion, an auxiliary tank was brought into use at the beginning of July,
1928. With this tank in operation each spot on the filter paper corresponds
with 6°4 litre of air. The unit shade is therefore equivalent to O'lmgﬁna .

When fog prevails the auxiliarg tenk is put out of action and the unit shade
reverts to the value 0°32 mg/m" .

Special attention is now paid to the maintenance of consistency in the
standard of shades. Each new scale of shades is compared directly with the
standard preserved by Dr. QOwens. New scales of shades were taken into use

on the following datess-

June 7, 19253 July 1, 19263 (retrospectively) Jamuary 1, 19283 August

1, 19303 January 1, 19313 June 1, 19313 and March 1, = 1333.
days hours

Durigg 1933 the highest estimate of pollution was J&rle 11 a7
302 mg/m , this value occurring on December 18th from Febe 3 7
21h to 23h. There were 52 days on which the pollution Mar. 5 13
reached 1°0 mg/ﬂ?; the number of hours credited with Septe 1 7
10 mg/ﬁﬁ. or more being 2061. The months in which Octe. 7 43
these deys and hours occurred are given in the accom- Nov. 12 70

panying table. Dece 153 84

Year 52 261

Table 544 gives for each month mean hourly values derived from allthe days
for which complete records were obtained. There were 351 such days inthe
year. The highest and lowest of these hourly values are in heavy types

Table 545 gives diurnel inequalities derived from the datsa in Table 544
after the application of non-cyclic corrections. The principal reason for
computing the diurnal inequalities was to facilitate comparisons with thecar-
responding diurnal veriations in barometric pressure and in the potential

gradient of atmospheric electricity.

The mean values computed for recent years are given in the following tab-
le, together with the means for successive pairs of months. The unit is 1

mg/ms o

$"Report of the Advisory Committee for Atmospheric Pollution," 3rd Repart,

1916"1917 9 pl 20-

International
Seismological

Ccentre
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1926 1927 1928 1929 1930 | 1931 1932 1933
Jan.=Teb. o ° 29 25 e 22 e4(0 18 ° 24 e32 ° 25
M&I‘.-Apr‘- e ” 30 : 10 A 18 = 27 - 13 '15 . 26 o 17
May-June .o °08 Q7 09 05 e 05 =06 09 «10
July-Aug. .. 07 05 » 05 *06 ol Q7 05 08
Sept-—oct- °o 19 «17 15 10 13 *25 )5 21
Nov.-Dece .. °26 .21 ° 25 *21 29 .33 ° 29 *43
Year « 20 «14 15 | +18 14 I 18 ]9 l o 21
— d A
The nature of the diurnel variation is most easily recognised in Table

Thers is always a well defined minimum during the night =and another
The first maximum of the day usually occurrs about
This double oscillation

545.

in the early afternoon.
9h and the second one follows about 12 hours latere.

1s apparently due to two causes, the variation in human activity in produc-
ing pollution and the variation in the wind which disperses it. In 1933 the
principal maximum was in the evening from January to May and from October to
Decembers in the forenoon in the remaining months. The principal minimum
occurred in the afternoon from March to Septembery 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 Cammittee
on Atmospheric Pollution and in a paperiby Dr. Whipple on the relation between
Atmospheric Pollution and Potential Gradient.

SEISMOLOGY

Notes on Instruments.- The seismographs, three Galitzin pendulums with
galvanometric registration, were transferred from Eskdalemuir Observatory
during the latter part of 1925 and have been in regular operation since the
beginning of 1926. Earth movements in the north, east and vertical direc-
tions are recorded. The pendulums, which are in the old magnetograph room,
are mounted on a massive concrete pillar, separated from the floor. The gal-
vanometers and recording apparatus are accommodated 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
possible, the windows of the pendulum room are provided with triple glass and
also.ahielded by louvred screens from direct sunshine which might fall on them
morning snd evening. The annual range of temperature veriation is about 10°C
and ?he mean daily range sbout 0-2°C. To diminish the sensitivity of the
vert:r.ca:_t pendulum to temperesture changes the steel controlling spring was re-
placed in May, 1928, by one made of elinvar, an alloy which has a temper-
ature coefficient of elasticity about one-tenth that of steel®. A detailed
report on the behaviour of the spring has been published in a papert by F.J.

S?rase. The difficulties usually associated with the operation of the ver-
tical pendulum have been greatly diminished.

i London, Roy. Met. Soc. , Q.g.f‘Vbl- 55 (1929) No. 231.
Y. Dammenn. "Contribution & 1’ étude des propriétés elastiques de 1'éal-

invar. Son utilisation dans les séismo
graphes, “"Publ. Bur. Cent. Seis. Int.
Strasbourg," Ser. A, Fasc. No. 5, 1927, pp. 125-129. o 5

+ "London, Inst. Physics, Je. Sci. Instre, " 6, 1929, p.385
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The concrete pillar rests on gravel. The un-
derlying geological strata are shown in the dia-
grem on this page. The diagram is besed on the

t'l'ﬂlﬂ uh&nrhi:uj

T}lt _Nﬂ}erwn_ﬂtg

120 yacds bilow results obtained¥in sinking a well near Richmond
Btk .R“:‘f:‘“"ii‘_Bf ‘495 Bridgee The Richmond boring terminated et a
gEsse oo 2o e | depth of 440 metres in 0ld Red Sandstone. At

e n e Stonebridge Park, 8 km. to the north, a boring
wes carried downt to a depth of 600 metres, the
: last 280 metres being in Cld Red Sendstone. Thers
?';_.:"‘-‘_—?:-T"}*"“—_-‘i——-‘--, is no information as to deeper strata near Rich -
il e y TR T mond . It may be noted, however, that the sand-
5 o RSTITRA A stone beds dip at about 30° and that a boring
e e e T e at Little Missenden, Bucks, entered Silurian
rocks at a depth of 370 metres with no evidence
of the presence of 0ld Red Sandstone.
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Chalk
, with | For detailed description of +the Galitzin
flinta seismograph and for particulars of interpretation
of the records, reference may be made to Furst B
Galitzin's "Vorlesungen iber Seismometric (Leip-
zig, 1914), or to G.W. Walker's “"Modern Seismo-
e st Y M logy” #( Lonidon 571913 )citt
Timing is controlled by a half-seconds clock
(Morrison 8587) which is reted daily by compar-
q Chall ison with the Greenwich wireless time-signal re-
= layed from Daventry. Time breaks are made
;T“i electro-megnetically every minute and seismo-
TS

metric readings can be determined to the nearest
second.

The free periods of the Galvanometers (T, ),
R e T B i were determined in November, 1925,and were found
T e e ] to have suffered very little change since the orik
B —— >t ginal determinations at Eskdalemuir were made.

Er= =Gealt==— The lengths of the simple equivelent pendulums (1)
=== Cloy === are assumed to have remained unaltered.
ug5:3; _t-—_h:%:2;T; The valuses of the other constants which are
B D o e used for deriving the scele values were re-deter-
;__{:‘L'L::r;“ BT mined in October, 1933. In the case of the hori-
uanFT; o i zontal instruments it wes found that tha magnifi-
Siﬁiﬂiﬁjfﬁiﬂﬁ cations agreed closely with those obtained from
\Eb and the previous tests in September, 1932. The
\Q Indurated Marl pendulums were adjusted on January, 30th, May 30th
\ Sandstons \ and December 6th, to counter slight tilting of
&umaaqm“ﬂ“\\\ the pillar.
In the following table are summarised the
A Strahan values of the constants. T is the free periodof

?Ilr 'Flr" W 1D, 31'11 ‘j [ndia

the pendulum, i is a damping coefficient which van-

* "London. J. Geol. Soc."., 40, 1884, 41, 1885, p: 523.'
t Records of London Wells, "Mem. Geol. Surv. Eng., London", 1913.

** The graphical method adopted at Kew for determining the constants of

the pendulums is explained in & memoir br F.J. Scrase, "Geophysical Memoirs!
No. 49, 1930.
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ishes when the free movement of the pendulum is just  aperiodic, A isd?ha
length of the beam of light from the galvanometer mirror <o the recorflng
drum (usuelly about 1100 mm), and k is the “transmission" factor. The fec-

kAT | _ $
tor —— determines the magnification for regular earth mevements with a per

'%124
iod equal to that of the pendulum.

Component < T, 19383 T L % E KAT
ji1'4 4Tt
-1

e S8Ce 868Cs g8ecCo
Jan. 1 to Oct. 3 25«1 { 000 | 47-2 296
N 118 | 24°68
Octe 3 to Dece. 31 249 | =004 471 293
R oD e B ss T d0-01, |Weadh s 272
E 118 | 24-80
Oct. 3 to Dec. 31 248 | =004 433 269
- Jane 1 to QOct. 4 128 | +0<07 109 349
Z 360 1304 1
Octe 4 to Dec. 31 123 | +0-13 109 | 335

———— — £ e i == a = =

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 oonveyed through the foundations of +the Observ-
atory. 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 546, contains the par-
ticulars of the earthquake recorded at the Observatory. The notation em-
ployed is as follows$-

In the second column of the diary the entries N, E; Z, refer to the re-
cords from the north-south, east-west and vertical seismographs respectively

P is the normel first phese (longitudinal waves). Other types of longitudinal vibrationes occur
when the waves are reflected from (R P)or penetrate (PKP) the earth's cemtral core.

PPy PPP... are longitudinel waves reflected once, twice ... near the earth's surface.

S is the normal second phase (transverse waves). The waves which penetrate the central core and
pass through it as longitudinal vibrations are designated by the symbol SKS.

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

S5y S55S5...are transverse waves reflected once, twice... near the surface

For the supplementary reflected waves from deep focus earthquakes the notation used is that intro-
duced by F.J. Scrase, London. Proc. Roy. Soc., A. 132 (1931).

L indicates long waves (surface waves).

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 isnot assign-

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

*The notation was amended from the beginning of 1933, the most important
change being the adoption of a special letter, K, for the compressional waves
through the core. This symbol has been taken from the Georgetown bulletins,
and is now being introduced in the Internationsl Seismological Summary, 1930
Previously a pulse which started and finished as a transverse wavs but passed

through the core as & compressional wave was denoted by ScPcSe In the new
notetion such a pulse is denoted by SKS.
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All times entered againet the above phases are the times of arrival of the phases at the station.
The phases denoted by M are successive prominent maxima ocourring during the principal or surfece phase.

The period ie the duration of a double oseillation (to and fro movement).

The entries under A are the emplitudes, in microns ( =0°001 mm.), of the componente of the <true
displacement of the ground from the position of rest. pisplacements to the north, eest and upwards
are regarded as being positive, When successive positive and negative displecements have the same mag-

nitude the time of occurrence is given for the positive one.
The following formules , due to Galitzin, are employed for computing the times of the meximaandthe

amplitudes of sinusoidal waves:-

(1) Lag of the displacement shown by the galvanometer after the maximum displecement of the ground

2y ¥
T T 2u 2u(1=p)
- '}i" [(-2- + Arctan -l.l?:'—i- ) + Arctan —-—-Ez-_—l——:\

each inverse tangent being taken as between O and 7
(2) Magnification of record=
kA Tp 1

u = |
nd (1 + u?)() + ulz) {1-}1.3‘(11)} :

in these formules Ty is the period of the earth wave considered, T, Ty and p are as defined on p.3€3
2
T Tp d @ 20
us=_:p,u = an (u) —r
T el .'F]T f [ 1% 10 ]

Ais the distence in kilometres of the epicenire measured along the arc of a great circle. For
earthquakes located within 10,000 km. of Kew the distence is generelly derived from the interval be-
tween P. and S. by the tebles, due to Zeissig, given in Klotz's "Seismological Tables®  (Publication
of the Dominion Observatory, Ottowa, Vol. III, No. 2)e For greater distances other phases are con-
sidered and Ais obtained from the travel curves given by Gutenberg.® The azimuth of the epicentre
(0° to 360°) is measured from morth through east. When an estimation of the azimuth is possible, it
is used, together with A, for provisional determination of the of the co-ordinates of the epicentre.
The co-ordinates given in the Diary have generally been received at a later datejthe authorities for
these determinations are inserted in brackets. Here the letters J.3.A. signify the Jesuit Seismolo-
gical Association of America, UeSeCoBeSe, the United States Comst and Geodetic Survey., and U.R.3.3.

the bulletins issued by the United Soviet States.
Brackets enclosing figures of phase symbols indicate that the information is uncertain.

The total number of shocks recorded during the year was 263. The pheses
being sufficiently well defined, estimates of the epicentral distances were
obtained for 71 shocks, whilst in 8 cases the records of the initial impulses
were sufficiently sharp to sllow of computations of azimuth end so of estim-
ates of the co-ordinates of the epicentres. There were 8 earthquakes which
produced a disturbance at the observatory with en emplitude exceeding Oelmm.
in a horizontal component. These earthquakes originated, in the Pacific
Ocean off Northern Chili (February 23rd), in Japan (March 2nd and June 18th)
in Alaske (April 27th), in Sumatre (Junme 24th), in China (August 25th)in the
Se Atlantic,Sandwich Group (August 28th), and in Baffin Bay (November 20th).

For comparison the statistics for all the years in which the Galitzin
seismographs have been in operation at Kew Observatory are givens- :

YEAR Shocks Epicentral Azimuths Shock exceeding
recorded. distances. estimated. Ol mme.

1927 314 76

]

1930 301 56 6 8

e
——

1931 274 53 11 16

* Handbuch der Geophysik, Berlin, 1929, p. 212.
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"Microseisms".=-In Table 547 are given the amplitude (A) and period (tp)
of the microseisms 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 availeble measurements of the
east component record have been included. The group of waves of greatest
amplitude occurring in the 30 minutes centring at the hour in question is
selected, and the emplitude tabulated in the mean obtained from the three
largest complete waves in that groups. The period is derived from a measure-
ment made on the same group¥. The total time, to the nearest second, for =

number of complete consecutive waves is 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 teble:-
Number | Time interval in seconds.
of e = — L
Waves 30 e 28 27 26 25 24 03
8 100 Qe 17 93 90 87 8e3 m {04
&4 75 Te3 7-0 67 6°5 6° 3
5 6-0 085 HlpatiSsi6 54 SEI T
6 50 4.8 47 4.5
7 403 41 | 4-0 2y
8 = 36 3¢5
9 33 ClCy 31
10 30 2° 9 28
11 2° T 2°6
e 25

In computing the mean period occasions of zero amplitude are omitted. The
mean values of amplitude and period nf each month of 1933 and for the year,
together with the corresponding meen values for the period 1926 to 1932, are
given belows-

MIGCROSEISMS-MONTHLY AND ANNUAL MEANS

1926 to 1932 Jan.| Feb.| Mar.| Apr.| May | June|July | Aug.|Sept.| Oct.| Nov.| Dec.| Year
Amplitude () .. 2¢3 | 126 | 1°4 | 0¢9 | O°5 | OS5 | 0°4 | 0*5 | 07 | 1.1 | 1+8 | 2¢1 | :1-1
Period (sec.) .. 625 | 622 | 58 | 5¢5 | 4°8 | 4°6 | 4°4 | 4°6 | 5°0 | 54 | 6°0 | 64 | 5.4

1933
Amplitude (p) .. 2°1 | 1¢7 | 122 | 0°7 | O*4 | Oe1 | O¢1l | 0-2 | 02 | 08 | 07 | 1-4 | Q-8
Period (sec.) .. 627 [ 527 | S°7 | 523 [ 523 | 522 | 459 | 425 | 48 | 5:1 | 5:8 | 64 | 5.5
The means for the several hours are as followss-
MICROSEISMS-MEANS AT SPECIFIED HOURS.

1926 to 1932 Oh. 6h. 12h. 18h.
Amplitude () 1+186 116 1-12 115
Period (sec.) 543 5¢44 5+40 5¢43

1933
Amplitude () 0- 84 0-79 079 0-79
Period (sec.) .. .. 546 5446 5¢42 5+46

: These figures indicate that there is no regular diurnal veriation in am-
plitude or period of the microseisms recorded at Kew Observatory.t

B — e e T —— e

S =

* FeJoWe Whipple and F.J. Scrase,
erent Periods at Eskdalemuir
phys. Supp." 2, No. 2, 1928.

* FeJ. We Whipple and A.W. Lee, "Studies in Microseisms,"
Re Astr. Soc. Geophys. Supp. "2y No. 7, 1931.

"On the Frequency of Microseisms of Diff-
and at Kew," "London, Mon. Not. R. Astr.Soc.Geo-

"Londony, Mon.Not.



546. Richmond (Kew Observatory).

!

Lat. 51° 28’ 6" N. Long. 0° 18" 47" W,

SEISMOLOGICAL DIARY.

Galitzin Seismographs, three components.

Date. [Compt.| Phase. G.M.T Period, .:im{Jli- A Remarks. Date,
tudle.
Jﬂ.ﬂ. h o 5. S, ' 1 k. I'eb.
* | ZNE al. 9 58 New Hebrides. 3
| 15 10 25 I8 S0 B
(Manila).
3* | ZNE | e 16 9 Japan.
F 40 (40° N., 144° E.
(Tokyo).
4* | ZNE el 2 9 S.E. of Japan
F 45 26° N., 145° E. 8
(Tokyo).
4* | ZNE el. 4 29 " Coast of Alaska
F 50 . 62° N., 148° W. 13
(U.S.C.G.S.)
7 | ZN eP 4 19 (9o00) | Japan,
ZNE | €S 29 3I 40° N., 144° E.
E e(SS) 35 00 (Tokyo).
NE e 36 16
NE el 45 .ee 't
E M 46 55 4I |—27
N M 47 54 | 38 [|+30 14
7 elL 52
N | M 54 54 | 20 |+31
B M 553 21 |55 I9
F 6 5
8 e 7 13 22
F 40
9 ZE 1P 2 10 27 5700} Compression. 23
Z ipP IT 17 s Azimuth about east.
ZNE 15 17 29 . .o Samarkand,
NE €s3 18 54 : 40° N., 67° E.
NE 1ScS 19 53 : (Strasbourg).
ZNE eSS 2I 21 - Deep focus (0-03).
N esSS 22 41 s fDistance and depth
13 3 I5 s from tables by F, J.
Scrase,
14 | ZNE | i(Sg) 8 31 52 - : Northern England.
ZNE 1 3I 56 e o Very small.
¥ 33 are s
17 e 19 40
E 20 5
X7 e 22 46
F 55 25
18 | ZNE el 9 13
E 25 27
23 e 16 3
F 17 10 28
5 ol 74 Y DX R 19 34 58 = 11200 | Dilatation.
ZNE 1PP 39 2 e Indian Ocean, Mar.
E ePPP 4117 % ; 34° S., 58:5° E 2/
NE | eSKS : : ’
b 45 31 e (Strasbourg),
E |15KKS 46 7
E 15 46 37 : et
NE 1PS 488 = i
NE 1S5 53 37
NE eSSS 57 19 3 E
NE L. 20 3
¥ el. 8 e
N M 16 2 451
Z M 17 gg 2? ——gg
E M 17 54 | 22 |—39
N M 21 29 20 |—5I
E M 22 22 19 |+64
N M 24 35 | 20 |+49
E M 24 38 18 |+58
F 22 40
23 c 18 58 5 = o
X 19 5 s g
728 Z i 22 56 14 e s No “ N ' record.
£ el 23 35 : : Felt in Apia, 3
L 0 o
Z e 43 .e - ’ T4 0. T71% W
F ren is o (U.S.C.G.S))
29 ZE e 18 58 ey . No " N " record. 3
/5 195

425

International

Seismological

Centre
Height above M.S.L. 5 metres. 1933.
!
Compt.| Phase, G.M.T. |Period.|Ampli-| A Remarks.
tude. |
h. m. H.ﬁ_ s, L km. |
N ¢ 22 33 52 s .. | Kurile Islands. |
NE 1 33 57 : : 46~ I, 5T 150 ey
NE £ 52 (].S.A.). ]
Z L 58 |
N M 509 12 23 |— 8 |
It 23 30
e 7 10 24 Southern Germany.
It I2 Very small.
NE e 3 10 Gobi Desert, China.
NE L 15 45° N., 89° E. |
Z el 20 (Bombay). §
N M 20 37 18 |+19
E M 24 59 12 |+33
Z M 25 I 12 |—42
3 4 5
e 6 45 China,
F 7 I0 43': N,, 81° E.
(U R-S.5)
e 5 20
) 45
e I8 25 Azores,
F 40
Z 1P 8 22 31 10700 | Compression.
ZNE 1P 26 12 Pacific Ocean off
ZNE i 26 36 Northern Chile,
E eSKS 33 8 20 970 V.
NE | 1ISKKS 33 28 (]S40
N ¢ 34 6
NE 1PS 35 18
NE 1IPPS 35 48
NE 155 40 57
NE Lo 48 Irregular waves.
N M 51 16 44 |—150
D M 51 2I 40 (4095
ZNE Lr 54
E M 50 I2 23 |+170 Very regular waves
N M 9 o 16 21 |—I25 from 8h. 58m. to
74 M 0 33 19 |—125 gh. 2m.
F IT 30
e 23732 : Felt in Sicily.
F 45 -t
€ L7 35
F 18 10
e 22527 Very small.
155 35
ZNE 1P 17 43 31 9400 | Amplitudes of 1P as
ZNE 1 43 35 i read in mm.
ZNE 1 43 39 .. N, E. Z.
ZNE iPP 46 58 . +53 +2'¢4 —18-7
Z 1PPP 490 3 . :
E 1PPP 49 5 . Azimuth =26°.
E iISKS 53 5I : : : _
ZN 1 53 57 ‘ . Destructive in N.E.
ZNE 15 54 I : : Japan.
Z 1PS 54 53 . . 2 )
Z 1 55 3 . . 40° N., 145" E.
E 1 55 32 : - e (Chinfeng).
E 1 58 59 : . .
E 1 50 0 . - 0
E 1 59 16 : : 5
N SS 59 (43) S . '
ZNE el I8 9 : —
N M From (21) [>350 Oscillations off top
E M 18 10 (24) |>350 and bottom of charts,
Z M to18 40 || (20) [>600
I I 30
e 5 I5 ‘ . Vs Probably repetition
O 50 ‘o ‘" from preceding epi-
centre.
NE el 9 52 .y Pacific Ocean off
E M I0 I 34 22 |—1I5 ]ayan. !
Z el. 10 2 39° N, 150° E,
F Ir 5 (Manila),

* Confused by microseisms,
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International

SEISMOLOGICAL DIARY—continued. . .
Seismological

Galitzin Seismographs, three components. Centre
546. Richmond (Kew Observatory). Lat. 51° 28’ 6" N. Long. 0° 18' 47" W. Height above M.S.L. b metres. 1933.
I
Date. {Compt.! Phase. G.M.T. |Period.|]Ampli-] A Remarks, Date. |Compt.| Phase, GM.T. Period.|/Ampli-| A Remarks,
tude. tude.
A0 gl 1 —
}Iur.i i 7 o g 1 km. Mar. JEh Senkas E 8, 4 ki,
3 e 15 50 17" E M 29 57 27 |24
L 16 10 cont. Z eL 30
| D M 42 22 19 |—24
6 e 13 46 Garo Hills, Assam. Z M 42 26 18 |21
I 14 5 (Bombay.) I 21 25
7 e 14 49 Southern Italy. 8% N e g Western Pacific Ocean,
F ¥s G 4 NE el 51 e 215N, 136°F
(URSS)
3 e 2 22 Pacific Ocean ofi E M AR 46 |(—50) Small on *“ N-S
B 40 Japan., Z el 50 e oy o component.
42" N xq 8 . N M 4 6 40 20 |+ 8
(U.R.S.5)) 10 30
10 v 6 29 Very small. "
F 35 22 NE eS 18 22 46 Felt in Ionian Is-
NE el. 25 lands.
11 | ZNE el 2 6 15 8855 | Destructive round long Z el 28
NE eS 16 18 Beach, Southern 1) 35
NE el 20 o e o California,
Z eL 30 33°35'N.,117°59°W. || 23 Z e 18 4 (23) Gobi Desert, China.
N M 37 34 22 2 (Pasadena.) NE el 12 (Bombay.)
E N 39 52 17 |+14 Z eL T4
Z M 44 58 19 [(—17 I 45
F 3 30
26 ¢ 8 ]
IX Z eP 14 34 24 (IO T60) | ; 25
N ePP 38 8 ~Very small,
ZNE | eSKS 44 19 20 e 19 47
Z e(S) 45 27 F 55
NE el 15 6 :
E M 8 44 | 23 |+ 7 28 e 4 54 ... | Alaska.
% EI&% 14 b 10 5 IO 58° N., 160° W.
I I 1
N " Ig 13 Ig i g (U.R.S.S))
19 16 10 3T e 22 38 Yun nan, China.
. I 5 242 N 1027 E
ot % 13? 19 45 7 Western Pacific Ocean, g ' (Bombay).
: 47 = 245 N- 138" B,
colgliota 45w b [0t e Apr.
NE eSiIS*:S 24 522 Deep focus. Surface I NE el 10 44 ]apm}; Y
7 ; gg 31 waves very poorly E M 47 24 24 |+ 5 39:5° N. 143:5° E.
I : 28 g; developed. Z el 48 (Tokvo.)
ERRUSS G e ok I T e B ARG AT S e
I 2T 7 15
0 ZNE 1P 2 50 II 280 apan.
=4 E, 5305 Japan. Z e gg 30 9 ]35" N., 143° E.
6 10 36° N., 140° E, ZNE | ePP L e e | (J.S.A.)
13 X Fits (URSS.) Nb?: S 9 35
F e € 13 37
E eSS I5 9
: N eSSS 2T . 2
14 ZI;E o 2 I 24 30 2485 | Aigean Sea. NE el. 26
N eS 28 34 30° N., 25° E. 7 el. 2
c 28 42 oae ass A ' (URSS 5 . :- e
NE L o * ‘RIS18)) N M 35 22 21 |-}23
Z L 324 1% % 3533 | 2 +41
N ena v bid o J\ 39 3 20 k. “en
IEI 3229 IZ88 =15 E — ... | Overlapped by next
Overlapped by next shock.
14 N & < e shock. 9 Z eP 4 10 5I 9250 | Pacific Ocean off
NE ol =0 . ZNE €S 21 14 Central America.
Z el 56 : N e 25 37 1" N., 1072 W
R o 10 E eSS 26 57 (J.S.A.)
] E eSSS 30 30
15 | ZNE el 6 23 NE el 37
F 7 10 Z el 39
INQ' M 40 56 25 |—12
7% EN iP M 5 58 22 [+ 9
NE o 16 Ig gg 8365 Kamtchatka. E M 38 ?2 17 |+2
N iISKS 17 13 56° N., 160° E. Z M 48 16 17 (717
ZE eSP 17 21 Lok i ¥y (]S'!&-) E A5 30 ien . s
N eSS /g . o
E el 25 g : 9 e IT 19 Japan.,
ZN el 20 S Ir 40
B M 38 44 | 20 f|—24 o
E M. { +17 9 e 2Y 47 Repetition of shock at
& M 48 46 14 =—16 £ ZE eL 53 : od. 4h.
10 17 40 F 22 10
179 Z ePP 19 51 I ' : 12 N i T Very small.
E | eSKS el gl i (8x600) S abaten N i el PR e
E ePS 20 0 19 I‘;tlﬂnnn. § N i 32 I9
NE e 16 53 O¥S 1., 128° . ' 10 33
NE el 23 %] :-: e (Mﬂnlla.)
N M 29 57 27 --3'7 13 € 23 22
e : ) 55

* Confused by wind and microseismes.




946. Richmond (Kew Observatory).

Lat. 51° 28" 6" N. Long. 0° 18" 47" W,

SEISMOLOGICAL DIARY —continued.

Galttzin Setsmographs, three components.

427

Height above M.5.L. 5 metres.

|
|
Date. (Compt.| Phase. G LT, Period.|Ampli- A Remarks. Date. [Compt.| Phase. G.M. T, Period.|Ampli-
l tude. tude.
Apr. ! ient:- S S. T km, May ST e a e ok 5. L
16 | ¢ 7 26 : Between New Zealand I Z eP 10 I 45
f I 8 a: and Kermadec Islands E el 30 :
IgE S, 1788V, LN el 34
(Stuttgart.)
16 LE cPP 190 37 © 3 (13000) | No ‘‘ N "' record. I -
Z eSP 40 35 : New Guinea.
) el 20 13 o 3%8., 139" E. I Z i 20 3 23
EE s eL 2 v : (Stuttgart.) | E eS 13 34
Ir oz M 31 58 21 |+ 8 E cL 20
i 21 45 e : LN ) B 3I
E M 35 5 28 |—13
19 f 2 34 Z 1;! 44 5I 18 |+ 6
d 4 00 1 22 NS
19 Z ePP 7 £ (10000) | Felt at Fu-chow. 2 e 0.2
E e(S) 8 20 248 Ni, 1227 E; ¥ 35
NE eSSS 18 40 (I<ot1.)
| NE eL 30 : 4 e o 18
8 o M 2 42 26 |—16 I 35
N M 2 55 25 |—16
Z el 37 5 NE el, 4 43 v i
N M 42 9 17 50 Z el 52
E M 42 9 17 33 E M 2 36 20 |— 5
7 M 2 I5 15 |—47 ¥ 5 20
IF 3 50
6 Z 1P 5 45 52 :
23 ZNE iP 6 2 54 ¥ 2720 | Amplitudes of 1P as E 15 55807
ZNE 1 2857 i read 1n mm. :— LN e Hi)
NE 15 7 16 - Z. N. E. NE e 6 16 i
ZNE 1 723 o 2.7 1.4 —2.8 N el 8 ;
Z 1 7 26 - ZE cLL IT
NE L 9 = Giving azimuth about E M 12 51 27 |—13
Z L 11 115°. Z M 15 44 20 |—10
E M 1312 17 (494 36:5° N., 26:5°E. i 7 10
Z M L I0 |—5I (Strasbourg.)
N M 15011 1z |4-89 Destructive in Italian 6 ey 21 12
island of KKos, Aigean I 30
Sea.
E = Overlapped by next 7 e L 08
shock. E 35
23 Z eP 7 20 14 “ 9310 | Pacific Ocean east of 3 e 122
NE €S 36 40 : Japan. F 40
NE L 54 . 39:7° N., 143:6° E.
Z L BT 7 (Tokyo.) 8 ZE 1P 10 46 II
E M 2 5I 21 |—20 7E i 46 15 =
15 9 30 o ZE ePP 49 19 .
A o e Sl RERE s
E 40 ZE el 13
\ | N M 20 14 24 |421
& ZL;\?E efil. - ; 5 E M 23 41 18 |(+27
TR 2R e e T [
27 Z?E ]i:.; 2A0R40 a 7350 | Amplitudes of iP as 8 e 18 50
A 46 53 read in mm. ;— F 19 15
ZIEE IPSP 49 14 5 7T e
: :
N | iPS S o SRl R N F £
M £2, 56 50 Giving azimuth about
I~1IEE lff O30 =z 344°. 1T Z epP 19 14 I8 r
> T 3 35 2 ZNE | iP T
N M I? ”3' Py Alﬂgkﬂ.. Z PP 15 40 “
Z M 18 5§ i s RN R0 B ZNE | €S 17 59
E Y e i3 -'65 (U.S.C.G.S.) ZNE | eL Zol
o 5 8 =4 _ _ N M 20 56 14 |4+85
F 55 Via Antipodes, j% 11& 22 18 Ié -—}-62
: 22 22 41
- Z ELED) a2y South of Aleutian Is- 5 T g
NE e(S) 17 11 lands
7 e 19 17 263 N T 15 e 20 II
NE el 34 BSEL] : E 30
7 1. 37 (U.R.S.S.)
10 13 40 16 ZE eP I 25 (28) soe vee
ﬁ% eSKS 35 (50) i
el 2 T o
2 NE EE 22 22 42 Eastern Mediterranean. Z el ?r
. s 35° N., 28° E. N M 2 | 25 |4z
N M 43 18 Yba o= J 3 5 4
7 ST A5 (U.R.S.S)) E II\;[ 15 17 19 (411
¥ 23 © 3 35 X
18 e 0 40
13 I 5 7

INnternational
Seismological
Centre

1933.

Remarks.

o ——

km.

QoI0

8000

85770

2210

10000

LR

-

- South of Aleutian Is-

lands.
50° N., 170° W.
(J.S.A.)
Overlapped by next
shock.
Pacific Ocean off
Kurile Islands.
45% N, 11535 E
(UR.5.5.)

Pacific Ocean off
Central America.
6° N., 83° W.
(J.S.A.)

>Very small.

A gean Sea,
38:5° N., 24-0° E.
(U.R.S.
Compression.

S.)

Pacific Ocean off
Mexico.
167 N., 1017 W,
(J.S.A.)

> Very small.

Dilatation.
Amplitudes of 1P as
read 1o mm :—
Z. N. E.

+6.0 +2.0 —3-4
Azimuth = 118° giv-
ing epicentre near
40° N., 23° E.

Gulf of Salonica.

North-west of Suma-
tra.

6° N., 95° E.
(U.RS.S.)

Kamtchatka.
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546. Richmond {(Kew Observatory).

Date. 5

May
19

20

30

390

31

June

&

10

Com pt Fhase.
v’y :
fi | el
ENE T 1P
ZNE | €S
NE el
Z eL.
N M
= M
Z M
10
o
F
[
F
|
[ 4
10
[ &
F
e
F
ZN eP
ZNE eS
el
N M
F
Z eP
E eS
NIt elL
Z elL
N M
E M
F
e
F
Z eP
Z ePP
ZNE el
N M
Z M
F
e
FE
e
F
e
NE el
Z el
Z M
N M
I
z epP
NE eS
NE elL
Z el
Z A
F
/s 1P
ZNE cPP
NE el
LE el
E M
F
e
F

=

{

SEISMOLOGICAL DIARY —continued,

International
Seismological

Galitzin Seismographs, three components. Centre
Lat. 51° 28" 6" N. Long. 0° 18" 47" W. Height above M.S.L. 5 metres. 1933.
G.M.T. [|Period.|]Ampli-| A Remarks, Date. [Compt.| Phase. G.M.T. |Period.[Ampli-| A Remarks.
tude. tude.
hitm. & i 3 1L km, June heem.; B, S. JL km. : _
15 7 30 5000 | Atlantic Ocean. 10 Z el 12 10 52 2050 | Compression. .
7 34 TeaR S T eW, ZNE 1P 10 57 : ‘o Atlantic Ocean west
I (Strasbourg.) NE eS 14 20 : of Iceland.
5.5 - ; :
20 ZNE L 15 37 64" N., 25 WE.]SA)
24 i e Z M G LES I ~=1 L D L3
27 41 26 |+55 - E M 17 27 13 |[—16
7
31 27 15 |—43 N M 18 20 12 |+417
3157 [ 13 |439 I 4 10
20 10
10 | ZNE el 14 23
5 50 | ) 40
7 O
10 e 15 21 ‘l
17 29 i B 35
18 oo
10 e 16 38
12 22 >Very small, F 17 0O
45
10 e 20 42 > Very small.
14 48 F 55
55 J
11 e 13 28
20 6 Greece. F 35 .
I5 39:5° N., 23-0° E.
(U.R.S.S.) I e I4 34
15 15 35 J
2 45 13 2280 | Felt in eastern Mace- 12 Z eP 15 34 22 Pacific Ocean.
49 00 donia. ZNE el 16 2 ‘ 50° N., 145° W.
51 40°5° N., 22-5° E, F 45 (U.R.S.S)
52 3 13 [+ 3 (U.R.S.S))
3 10 12 NS 7 INT el 21 50 Japan.
F 22 10 38:8° N., 141.7° E.
7 51 30 ¢ 9550 | Japan. ¥ S (Tokyo.)
S ETies gregS N S T3 178 1T 13 Z eP 20 45 59 S g1oo | Pacific Ocean off
22 (Tokyo.) Z ePcP 46 15 i Japan.
26 7 ePP 49 10 40.-7° N., 143-7° E.
33 56 20 |10 NE eS 56 15 oy (Tokyo.)
37 48 18 |[—1I E eL 21 12 e
g 10 ZN el 17
N M 22 25 20 |4+ 9
I3 27 Very small. E M 24 00 18 |— 9
40 North of New Guinea. Z M 26 53 2O ST
0°., 136-5° E, F 22 5
(LIRS.S.)
v 2 ... |(10000) Japan. 13 7 eP 22 30 33 o 7230 | Alaska. e
23 32 . 29" N., 129'5° E. Z ePP 32 54 61% N:, 149° W.
58 o iy (I"JIaﬂlla_) NE eS 39 14 . {JSA]
18 é 5 19 g E el 51 ‘.
30 L b ZN elL 54
45 E M 59 52 18 1= 3
o 1 N M 23 0O 52 IQAN=1=10
F 50
40
Very small I 21
14 9 2l 4 & 3 )
15 all
= }-Vﬂry 51'11 L]
Sl 16 e I 30
2: 51 . Philippine Islands. F 2eiie
3 18 14°20’N., 121°35’E, <
27 (Manila.) 18 E e 5 O .
FURASN N LOBN |87 ZNE |& el 8
: 33 3 20 [— O N M 10 28 24 |— 7
F 6 o
:; 5; 23 . 8400 Southern Chinﬂ.u 18/19 | ZNE | iP 21 50 Q . 9zoo | Amplitudes of iP as
4 25-2" N., ro1-g° E. ZNE | iPP 53 20 i 5 read in mm. :—
qﬁ i % (Chiufeng.) ZN | ePPP 55 2 z N ok
.3-‘5 8 15 --7 ' NE 1S 22 0 2 e +4.7 —2.0 (—o0'8)
14 00 ) E 1 0 34 =
« ZL i 0 57 : [.arge movement.
ZE 1PS 27 .
g N 1PPS 2 20 o
18 23 10 e 0300 | Pacific Ocean off E iSS 6 18 i e Emergent on N-S5
22 e ; Japan. E iSSS 9 38 e " component.
25 sos 40.2° N. 144(.:3“ E. NE b 15 Whis .
ane e Tﬂk}'ﬂ.) Z L 20 e “hw .y
20 gg i ,2,5 e E M 20 28 36 |—=200 b
; N M 22824 30 —Igs .. | North (}1‘5 Jﬂpans.ﬂ 5
- E M 23 20 | 27 [+165 : 38:5° N., 142:8" k.
N T i Cﬂ'rébhﬂﬂn %ea. N M 26 57 23 |4140 , (Tokyo.)
17° N., 85° W, E M 27 56 205 (T2 s i e
£ o (J.S.A.) N M 29 18 |1 23 |~ag5 ey
Sﬁrcippﬂd by next E M 29 35 22 [+125 :
: N M 30 29 22 |—170
Z M 30 44 21 |—185 &
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SEISMOLOGICAL DIARY —continued.

/\M

INnternational
Seismological

Galitzin Seismographs, three com
alitz crapl ree components Centre
546. Richmond (Kew Observatory). Lat.51° 28’ 6” N. Long. 0° 18" 47" W. Height above M.5.L. 5 metres. 1933.
: s
Date. {Compt.| Phase. I G.M.T. |Period./Ampli-| A Remarks. Date. [Compt.| Phase. G.M.T. |Period.|Ampli-| A Remarks.
Jt tude. tude.
June [ S. S. Jt km, July . B, 5 L km.
18/19 o M 32 50 I7 |=—13% 0 LNLE el. 10 IO
cont. F I 45 cont. F — Overlapped by next
shock.
1Q e 19 2 Alaska.
F 50 60° N., 145" W.
(U.R.S.S)) 0 Z cP 10 0 29
24/25 | ZNE o 22 8 46 (11200) | Destructive in south- E IT 30
E 1ISKS 19 40 ern Sumatra.
E 1SS 29 O 5° S, 1042 E. 9 Z e 1T 33 47 Very small; traces
N\?F E?I\I_f i}; = 43 é,.iu (Batavia.) F 12 40 only on horizontal
h ' i . components.
z el 45 9 | ZNE iP 12 42 52 8930 | Compression.
1% ﬁ gé ;E ;3 "igg ﬁ% lg 52 59 Kurile Islands.
B | 13 12 2N, 280y
E M 23 I 16 20 |+185 Z L 16 5 I?E.SFCHG.S.)
I% %% ; 22 ig -—;zg % I}& 15 32 25 _1-——35 Repetition of od. 1h.
| -+ ' 23 40 21 22
E M 4 25 17 7135 F 15 42 ;
Z M 4 37 18 |4110
B 2 40 a é EE 16 19 19 8910 | Kurile Islands.
e 29 25 Further tition.
25 e 6 36 Very small. Borneo. NE el 48 e e
F 750 2SN Y 20 T Z elL 52
(U.R.S.S)) F 17 35
25 | ZNE e 21 14 Nevada.
ZNE ell 24 395N, TI03 W. 9 Z el 18 3 49
Z M 30 54 14 |+ 6 (U.S.C.G.S.)) ZNE el 38
F 22 20 1) 19 10
27 ZE eP 15 44 41 2200 | Iceland. 9 e 21 49
NE eS 48 21 F 22 15 :
ZNE I 50
13 16 15 9 E 23 ©O
4 30
28 e IZ 9 Very small.
F 30 Lot I%E EE Dis4 7 East Indies.
¢ I Manila.
28[29| Z e 23 46 38 8330 | Aleutian Islands. F 30 ; ;_11111;1)
NE e 56 14 s3 N."163° W
ZNE eﬁ[\; 0 10 (].S.A) || 10 | ZNE 1P 3 34 33 go3o | Compression.
I 5 E eS 44 45 Pacific Ocean off
2 : E eL 4 2 Mexico.
- 3 g ZN eL 5 17° N., 104° W,
3 % %% I2 T Ig +26 (U.S.C.G.S.)
| 12 4 I +2 Repetition of gd. 5h.
29 ; I5 g; Very small. 10 5 30 3 K S
IO Z el 10 53 36
29 %ﬂ% eP 16 58 37 SoatR ZNE el II 40
GFL 17 Ig o F 12 30
~Iceland. 10 e I2 35
20 | ZNE eP 18 0 .
ZNE el gg 2 ) B e
. 30 X / 11 e 7 44
1o 50 :
Jui}" : L 12 e 12 50 : j)
L .3 . F I3 5
4 T ~Very small.
2 . e ' I2 e: 14 15
K 16 15 L 13 25 J
L - S Very small et < Eg’) ;_ SRR
F 25 L 1 3
o |ZNE| iP I 42 16 8900 | Compression Sl St e e ST B s e
A o . : - P sa's N e
NE eS 52 21 e ISurile Islands. ZN el. 20 e Manil
E el 2he °N. 1:0° E ( y EL)
ZN el : ke 45 0 15 . 12 40 .
5 M 13 (BESICIG S
N M 2;* 2; ig T g « | 19 | ZNE | eL 5 45
Z | M 7 el e e 4 0L A8 :
F 4 25
IQ f‘ 1127 Aleutian Islands.
- ' 12 30 ° N, °W.
9 HZE ?315) 5 g'; .29 o o 9550 | Pacific  Ocean oft : AR 1‘?l_';s.ﬁk)
N el 11 7 % 2 i }Il{‘.le}?ﬁ. ° W 19 ZN c I3 44 18 ‘e Aleutian Islands.
ZB: | el 14 i et sces ENE | e : 50° N, 170° W.
F 45 : i (U.S.C.G.S,) E 15 (10) . (J.S.A.)
1 ZN cP I ; :
g | NE e(S) 9 50 22 - o ' Earlier phases lost : ZNE el 2 i; & b A;igtﬁn II;:_E}:R«?;?
J ot T O F 16 50 x| . ' {(USC.GS)
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SEISMOLOGICAL DIARY—continued.

k

International
Seismological

Galitzin Seismographs, three components. Centre
- Vg : Q ) ' . - rin W I3 1933.
546. Richmond (Kew Observatory). Lat. 51° 28’ 6" N. Long. 0° 18’ 47" W. Height above M.5.L. 5 metres.
- : xr AT 1- Lem: ]--Hr
Date. Compt.! Phase, G.M.T. Period.|Ampli-| A Remarks. Date. |Compt.| Phase, G M. T. Perd.fE:'ldpél A Remarks
tude. : A
= y hiem. & . m kkm.
uly B, | -8, S. It km. Aug. , s
th' ZNE eP 20 12 29 2800 | Jigean Sca; ) 7 Z EE 3 _{5 lg (9.?-7.'3) |
NE eS 10 57 365N, :-(:gt I_L.b ) ZI]?II: 1:;(1) .?15 4
é rasbourg, ! L fovt an:
NZE i }5?; 9 & o { 10 r—‘\.er} small.
N M 21 18 16 [—25 ’ D
1 210 7 - e )
pojer | & eP 23 26 34 g21o | Pacific Ocean off L85 . e e
gie] NE. 4. oS 36 55 LILE e ST s GRS Rl S| il e s R
= ol 24 A ZNE | S et ot e 8 O (Manila. )
ZN el 57 (Stuttgart.) = e 15 8
T R P e e
gxfzz |5 2 eP 20 21 I3 12170 | Near Sandwich E M 35 44 25 ‘|‘:5
Z e(PP) 25 23 Islands. N M 35 57 25 |21
E eS 33 40 (Bombay.) b 10 45 cos .s
A e 35 6 .
> Z eP I 40 Indian Ocean.
g E%PSS gg #3 i Z ePP 2 15 19 ST S nDy F
N ZNE el 10 18 (Stuttgart.)
N eSS 41 3I
E el 2 F 12 10
ZN el. DT 2
N M 38 31 19 |—20 I4 e 22 53
Z M 8 36 20 |[—24 F 23 5
5 §oa 15 INE el o 50 8 2570 | Feltin Ponta Delgada,
22 | ZNE HE 21 g 2 8420 | Amplitudes of eP as E eS 54 19 Azores.,
NE eS 16 43 read 1n mm. (— ZNE elL 55
N eSS 2T 44 Z, N. : E. ) F 2 0
N ESSS 2537 +15 —0'8 (+40°2 _
Z |ePKKP 25 49 ’ 15 NE el 3 41 Pacific Ocean, S.E. of
E el 27 Azimuth between N, Z el 49 ]ELEPETE .
ZN el 32 and NNW. F 4 15 288 No, 143 E.
E M 34 14 26 |—33 Aleutian Islands. (Manila.)
N M 43 2 20 |—37 52° N., 169° W. I5 NE el. 202
E M 44 53 20 |4-40 (U.S.C.G.S) Z el 26
N M 46 34 19 |—40 F 35
Z M 46 37 18 |+41 _
el, 23 17 Via Antipodes. 17 e 6 34
15 1 15 5 F 45
23 L e 4 26 10 (11000)| Pacific Ocean off| 18 -— No records s5h. 15m.
ZE eSKS 36 52 Peru. to 8h. 15m.
NE el 57 X055 S0 77:5 W .
F 5 45 (Stuttgart) || 20 | NE eL 12 36 Felt in S.E. Luzon.
7 elL 45 13:6° N., 124-8 E
23 L eP g 44 41 Atlantic Ocean. F 13 O (Manila.)
ZNE | eL 54 30° N., 40° W.
F 10 30 (Stuttgart.) | 22 el IT 47
13 12 20
24 Z e 10 22 Very small; traces -
B 40 only on horizontal 25 ZINE eP S 28D 8430 | Compression.
components. E eS IT 44 Destructive near
=t Z ePKP I9 1581 (16000) | Felt in Samoa. NE eSS 16 27 C-he%tu. Chma'u
ZN | ePP 18 37 15°S., 175° W. NE | eSSS 19 30 30:5° N., 103:5° E.
N_ | eSKS 25 17 < (J.S.A) DT T 23-8 (Chinfeng.)
LNE el 20 2 = Z el 26
Z M I5 I 20 |+422 N M ST 2308 =135
N M 15 6 20, |--18 E M 35 44 24 |[+175
E M 20 (0) | 20 |-k1x F 10 45
F 22 10
25 e 21 138
25 | & £ 3 dop2 .| Possibly not seismic. F 35
2 7 26 ZE el 20 23 50 . o 2160 | North Atlantic Ocean.
3 5 ) e ZNE eS 27 33 5
B : 1 L 284
2 45 N M 20 5 19 |+ ©
: F 21 5 s
31 ZIZ; iP II 40 26 ; : Confused by micro- ‘ .
ZN% L 46 - : seisms and wind, 28/29 | Z eP 22 34 23 : 12670 | S. Atlantic, Sandwich
M 48 . | Greenland. ZNE | ePKP 38 21 st [ e . Group.
2 et . 67° N., 52° W. Z0 | ¥ePP 39 19 W o | 58 5L R
(U.R.S.S.) NE | iSKS 45 3 2 i . (J.S.A)
E 15 47 “ . .o
2 < TN L NE | iPS olsrs | e X
&2 : Z 1SP 48 55 ;
NE eSS 54 5I 2
T8 N cSSS 58 27 . . i
g 5 Jagar : £ Very small. N eSSSS 23 2 15 - o
= o8 i - NE | eL 5 L 08 ek :
5 o Z EL 3 adw sae i
NE oL S L . | Solomon Islands. E M 20 59 18 |—~8 gt
Z el v ; (Stuttgart.) N M 22 23 20 |+4-135 0
o3 = i ‘) M 22 38 18 (—130 o
F 3 5 o B . F 3 15 ] sasn .
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SEISMOLOGICAL DIARY-—continued.

International
Seismological

Galitzin Seismographs, three components. Centre
346. Richmond (Kew Observatory). Lat. 51° 28’ 6" N. Long. 0° 18’ 47" W. Height above M.5.L. 5 metres. 1933.
R |
| :
Date. L;L":;uuth Phase I G.M.T. Period./Ampli-| A Remarks. Date. [Compt.| Phase. .M. T. Period. Ampli- A Remarks,
] | tude. | tude.
Aug, | : h. m. S S, ] km, Sept. biem. s: S. = km.
29 ZN isP 1s 6 30 ... | (9500) | Brazil, 21 e 20 27 Very small.
NE | iSS | = 13 48 8°S. 71°\W. F 21 10
(J.S.A.) ’
| ZNE 1S 13 59 Focus about oo km, || 22 Z e(P) 1T 57 IO Pacific Ocean
ZNE | iSP 15 6 Below normal, Z i 57 23 (Stuttgart.)
el 30 ‘““L '’ waves very N e 12 X 3 Deep focus.
F 16 5 poorly developed. 1) L5
31 NE e 3 IO o2 |'ZNE el 12 56
NE el 23 E 13 45
Z el 2 R & oas
F 50 24 | ZNE BP 15 31 24 8600 | Aleutian Islands.
Sept_ NE eS 41 14 das o e SIQ N., I??G W.
2 Z eP 16 53 34 .+« |(10000) | Pacific Ocean off NE el 45 (U.S.C.G.5.)
ZN ipP 55 II Japan. Focus about Z el. 50
NE 1ISKS 17 3 24 400 km. below E M 16 I 54 23 |+13
NE 1S 3 51 normal. N M 6 38 22 |12
ZNE 1SP 5 8 30° N., 139° E. F 17 20
(Stuttgart.)
NE el. 10 SOl waves very | 25 E 8 14 34
Z el. 15 poorly developed. N el. 38
N M 39 36 17 |+ 7 ZE el 43
Z M 39 42 IO8==0 E 15 I5
F 18 50
- 25 N | EENE el 19 I 27 6710 | Compression.
6 e 2 40 i s v Z 1 I 30 S o Tibet.
F 3 2 ZNE ePP 3 41 g3 NSk e
ZNE | ePPP B (Stuttgart.)
6 e 18 30 ot - i NE eS g 41
F 19 5 Z e 15 21
ZNE el 19
6/7 Z 1IPKP Z2 27 iy ... |(r7000) | Small on horizontal E M 29 13 18 |—78
components. Z M 20 49 16 |—8o
i pEKE 29 34 Pacific Ocean. N M 29 56 16 |—77
N [e(SKKS) 36 47 PACLS ST 8% W E 21 20
(J.S.A)
Focus about 6oo km.|| 26 Z eP oocte (6 Destructive around
below normal. N e 40 (17) Lama de1 Peligni,
ZNE el 48 Ll waves Very ZNE 1L 4T T1 Central Italy.
F 0 40 poorly developed. F 4 5
7 e 9 9 270 (SZNE el. 22 48
1 20 5 23 10 :
7 e 18 53 Very small. 27/28 | ZNE el 23 45 Very small,
E 19 10 F o e
7/8 e 23 10 30 Z ePP 14 41 29 New Guinea.
F 0 I0 ! NE el 15 17 305, 1305 B
3 Z el 27 (Stuttgart.)
; 7 2 7 Very small, N M gediay N e
10 s e Ve Z Iib_!: 35 36 oo =20 2
; ' 17 I
2 Z IPKP 21830819 ... |(15000) [ Small on horizontal s
NE | ePKS 2 52 components, Oct.
el. 22 23 Pacific Ocean near 2 el 15 18
K 23 45 Santa Cruz Island. I — Overlapped by next
e S 1655 shock.
(Stuttgart. 2 ZE 1P I5 42 9450 | Compression,
12 ZN eP 12 36 42 . ) ZN i : 12 Sg Azinfuth about W,
EI{" 42 . ZN 1 43 51 Coast of Ecuador.
; 35 . Z 1PP 45 24 e s s gran S SuiaW
o . . E 1ISKS 2 20 (J.S:A0)
= P 3 55 : NE 1S 52 37 Focus about 230 km.
SARIO .+ Z e 53 dnie| natl|s s below normal.
E 1
Ly E 4 44 Very small. NE L 16 Si i
J 10 v Z 11 9 3
E N 2 —
20 | NE el o 7 ... | South of Aleutian E MI: o 13 _33
Z el I i 18 35 9 3
= 5 Islémda. Z M 18 41 17 |—32
40 e e s 43 N+, 175': W. N M 20 I5 18 _|_24 e
21 | NE | eL 22 gt T Tl | et e Sl e i il Wil A L o
Z el 31 12° N.. 120° E 10 40
& 35 (U.R.S.S)) 3 e 19 19 ... | Norecords,3d.8h.32m.
J e 1 ) 20 & v o to 1sh. sm. and
21 ZhN% i 3 ;g Jggglﬁ ) 4d.8h.45m.to 12h.om.
B 4 45 X » 135" L. 3 e 22 32 during standardiza-
(U.R.S.S) F 45 o tion, etc.
21 NE el 10 28 S
ARl e e e PR e et ot 8 Cho RE e o
IEJ % 38 56 AL N 359 N.', 143° E, 6 15 ‘o cas ou
] 1
F 2% i;»g IEE +7 . (Stuttgart.)
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Galitzin Seismographs, three components. Centre
Ry N 17 i 5 metres. 1933.
546. Richmond (Kew Observatory). Lat. 51° 28’ 6" N. Long. 0° 18’ 47" W, Height above M.S,L. 5 metres
| |
| ~ | | ‘ 5 Remarks.
Date. .!Cmnptﬁ Phase. |  G.MT. |Period. Ampli- A Remarks. Date. (Compt.| PPhase. G.M.T. |Period. ftziﬂll A ST,
E g | tude. o
Oct. | | hos1m. -5 S, e km, _ Nov. hgfm & = 5 : Aleutian region.
SRRt e | 6 26 2 . 2050 | Compression. 5 NE el 21§ 3 L e 49° N., 179° W. |
| NE eS 29 30 North Atlantic Ocean. N M 9 3 4 1) R SS)
ZNE el. 31 4 (Stuttgart.) b 22 O gEa il
E 55 . Persia.
- * : I st 35° N., 53° E.
5 ZE iP 13 37 56 4830 1’{!1‘*51&]1;i . (U.R.S.S.)
NE eS 44 29 34° N., 54° E. Felt in Southe
E ¢ 47 52 (U.R.S.S)) 8 {’i 0 53 6 Goniny AP
ZNE el 51 2 5
E M 57 32 22 |41 : e
N M 58 50 22 |[—17 19 NZE ﬂE’SI\SP 3 gg 5; (15500) I‘Tlﬁg';' ?EEE?"ESE
Z M I 12 11 ; " ;
F Ié 52 23 +... NE e 54 3T (Stuttgart.) |
NE el 4 21
Z el 20
e
A F i ?; F 5 45
14 Z eP .+ 22 30 39 8500 | Gulf of Alaska. 20(21 | ZNE eP 23 28 34 o 3810 i?;nﬂiiﬁgzn‘nf Prae
NE eS 40 24 54° N., 158° W. ZNE ‘IP -~ 33 ; re;}d 10 mm. ;—
NE el 56 (Stuttgart.) ZNE | iPP 30 . 7 T
- I e 151,35? ol ; —14°0 +9:7 —4-2
: L E iSS 36 16 . Azimuth=335° giv-
2GRS NE el 5 4 L Afghanistan, ZNE el 37 ‘e lngﬁplgtaf%e near
Z eL I0 % 322 N.; 672 E. (i SBafﬁﬁ Bay
*17 | ZNE e}% 14 15 g %II: 39—1‘: - (i:) i:gg: Elitgf}fﬂrdEd com-
2 N M 44 43 14 |>250*
20 e II 17 Possibly not seismic. Z M 14 47 14 340
F 40 Confused by wind and N M 47 7 I1 |+170
and microseims. Z M 47 10 11 | —1065
21 E el 3 30 Pacific Ocean east of 07 M 50 17 II | —1I40
ZN el 35 Japan. F 3 30
F 4 40 353 N Iaj(UEI'{s E O : e il
sunle Glanda i ® N, 83°°W.
22 | ZNE el I2 35 Kurile Islands. NE el 25 G5 ANE03 A
F I3 15 (Stuttgart.) Z eFL 27 (J.5.4.)
L5
2 ZN
; = = 2 | I Central America.
F 6 10 22 E e 5 14 z
N el 25 9° N., 84° W.
23 |ZNE | e 14 4 26 Indian Ocean. ZE eL 29 : (J.S-A.)
NE el 20 - (Tananarive.) F 6 5 .
Z el. 23
N M 28 51 22 |+ 6 22 e 8 50
K 15 5 F g 40 Very small.
24 e 16 35 3 22 7 iPKP 13 1 28 ... |(14000) | Arafura Sea.
E 17 © ZNE | iPKS 4 45 .
~Very small, ZE | eSKS 8 39
24 e 22 45 N eSS 21 14 ot
k 55 ) NE | eL 0 ¥ :
i el 4 toe
25/26 | Z eP 23 41 I4 .+ |(10500) | Chile. N M 58 21 22 |422
Z isP 42 6 22° S., 68° W. E M 50 22 | 23 |—20
N ePP 45 15 vas (J.S.A)) 7 M 14 6 10 18 |415
NE 1SKS 51 28 Focus about 180 km. F 15 30
NE 1S 2o o below normal.
Z 185 53 34 o 22 NE e 19 44
N ePS 53 38 & NE el 47
el o 8 7 el 52
N M 20 35 20 + 14 F 20 5
E M 20. 45 19 — 15
Z I;{ 20 50 20 |—16 22 NE el 23 17 X
I 40 7 el 21 - .
F 40 : .o
26 Z e*i 12 i}; Cnr}fused by wind and - ity
. microscismes. ZN e 1 20 ery :
K 14545 %3 e F 25 .. | Central Italy.
B = 8 20 - lew ide Central America.
F 40 X LIE’;E SP,IEE?SE E. b e R S B el e o° N., 83° W.
i (U.R.S.S.) E M 38 13 {1=2 -5 (J.S.A)
0 ZE el. 16 17 I’ 20 20 i 4
F 40 28 7 ig 11 17 .;;.:, - 4720 PET?E 55 E
2 . 0 .
2 ZI%E e{: 12 38 56 i Horizontal compon- f}%}; :L 2; ; =t (Stuttgart.)
i a0 : ents disturbed by E M 36 51 | 25 |+25 ¥
wind. N M 39 II 22 |—30 s
& . 23 21 | 18 (4 7 South of Aleutian z M 40 23 | 22 [—21
X e : ‘ee Islands. F 12 35 i
48° N., 168° W.
(J.S.A)

* Confuaed by minvrneaicre
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Galitzin Seismographs, three components. Centre
546. Richmond (Kew Observatory). Lat 51°28' 6" N, Long 0° 18 47" W. Height above M S.L. 5 metres. 1933.
Date. [Compt.| Phase. G.M.T. |Period.|[Ampli-| A Remarks. Date. (Compt.| Phase. G.M.T, [Period. Aimdph- A Remarks.
tude. ude.
-
Nov. hism. 8. S, km. Dec. h. m. s. S. H km. i
20 | ZNE | eL s 38 ol a7 T i i i 5030 | o [ | Pacific Oceantoss
. 6 20 cont. | NE e 55 46 Central America.
NE el. 22 3 s 18° N., 104° W.
29 | ZNE el 19 47 Z elL 6 (U.S.C.G.S.)
I 20 I5 E M 13 I5 17 |—54
N M 13 23 20 |—2I
30 e 4 54 L M 13 45 16 |—46
F B 5 i F 23 10
Dec. 14 | ZNE el 8 3 Repetition from pre-
2 | ZNE el 6 45 “N " record defective E M 6 47 I5 |412 ceding epicentre,
F 7 15 (broken contact be- Z M 6 49 15 |41I
tween pendulum F 25
2 ZE el. 20 55 coils and leads) 2d.
F 22, 5 | gh. 38m. to 7d. 11h. 14 e 19 18 Persia.
| 57m. B 45 32° N, 54° E.
4 E 1S 19 54 39 Karafuto. (U.R.S.S))
E iPS 55 1 47° N., 144° E, 15 ZE 1P 7 46 47 A 2410 | Atlantic Ocean.
F 20 15 (Stuttgart.) ZNE 1 46 50 54° N., 35° W.
ZE iPP 47 8 (J.S.A)
6 — No records 1oh. 1gm. ZNE 1S 50 45
to 11h. 25m., ZNE L 5I 43
Adjustments for tilt N M 52 42 19 |—27
of pillar. E M 53 I5 17 |—34
7 — No records 10h. 45m. Z M 53 28 16 |+30
to 11h. 57m. 10 8 25
Repairing ‘“ N."’
9 | ZNE el 8 25 Kashmir, 18 e 21 44
F 35 : 37 N:s 758 E- 10 55
(U.R.S.S.)
I2 Z iPKP I4 30 20 . |(13800) | New Britain. 19 e 18 4
Z ePKS 33 35 ; G bepy s B F 2
N eSKS 37 24 : (Manila.)
NE elL L5 s 21 (22 e 23 59 Very small.
Z elL 16 : F 0 30 Pacific Ocean South
N M 19 20 25 |—13 of Japan.
B 16 45 250 N 1375 F.
; (U.R.S.S)
13 | ZNE 1P 21 36 16 9250 | Compression, 24 NE e IL 27 Pacific Ocean.
ZNE 1 36 23 Horizontal compon- E el 46 37% Ni, 1715 E.
N 1 45 39 ents disturbed by ZN eL 52 (U.RS.S.)
NE 1S 46 39 wind. F 12 55




MICROSEISMS OF NORTH COMPONENT: AMPLITUDE (¢ = °001 mm.) AND PERIOD (seconds) .
Derived from readings for the period of thirty minutes centring at the exact hours, Greenwich Mean Time.

Month.

1935 .
547. RICHMOND (Kew Observatory). ﬂ
UARCH
Month.
Oh. 6h. 12h. 18h.
Hour Q.M.T.

A Tp A. Ty A Ts As Ty

0 0 ik D B 1 o

8+0 082 4+7 0+2 4+7 0=3 40 02 5+0

656 0+2 T«0 0=2 6+6 0+3 40 voe LR

8+T 0=3 4¢3 0+b6 6+0 0+9 4+8 O+4 668

B8+0 1+9 b6 2+2 6+2 1+5 6+3 14 5=8

B0 1+8 68 1«1 b*8 0=9 b4 1+5 b+4

‘b8 2°4 b4 2°3 6«8 2+3 5+6 2+*0 60

6+3 2*0 8+0 2+0 6=8 16 6+8 1-86 G+«B

8+6 1+3 54 12 8+0 0+6 6+6 0+9 62

T+6 0+8 6+6 0=8 6+8 0-8 B-8 1+1 b8

7-3 11 b+8 10 6+0 0+8 §+0 10 60

T3 B+0 0=2 50 0+6 6+0 02 b+ 4 O-4 4+b
T3 7«6 0-2 80 02 B4 0+2 6+6 0+2 6+0
8.7 73 D=2 8«0 0+2 8+0 0+2 6+6 0-2 B+5b
T=-0 6+*b Q2 T=0 0«8 6+6 0+8 6+5 0+9 E+b
8+0 6+6 10 6+3 1+1 E=0 11 60 1+0 4+b
B+0 Qe7 17 4+8 20 60 2T T+0 2°*8 6*6
T+0 O3 37 T«0 31 67 31 58 J=8 60
68 0-2 3+0 Bed 2°7 6+3 2+8 B8+6 2+0 80
&7 0+2 1+9 6+b 18 617 1+9 8+5 2+*3 6+5
6+0 0=56 27 T-0 27 6+3 2+0 b=8 1+9 6+Bb
10 1+9 6G+6 22 64 2°0 52 1+9 6+6

1-8 2+ 1 65 2+l 63 2+3 8+3 2°3 B8+5

0+3 18 G2 2*0 BB 2+3 4-3 1-8 4-3

Os4 2T 40 17 4+5 1+4 4+0 0+6 4+

0+3 0+3 4-3 0-3 4+1 0+2 b+4 0-3 43

0+2 B4 O+ 4 56 02 b6 0+2 6+0

0+2 8+0 O=4 6+0 D2 6+0 0+2 6+0

0+6 47 02 6+2 02 G4 02 8=0

04 6+5 0+8 6+5 0+56 67 086 63

0=6 5+8 0-4 6+8 0+2 5+6 O+4 5+8

O+4 6+0 O+4 6546 09 652 Q-7 62

1+2 67 12 ST 11 57 1+2 ST

Aw 12 I.lr ; T'P s E'Tﬂ-

Hour.G.M,T

o5

AW S

OO 0OO-4cG

ﬂll‘.‘l?l—'ﬂ
cCoONMO DM

Gl—‘?ﬂﬂ
- O N

DG?C’E
=2 O NN

[ ]

Gﬂ?ﬁﬂ
COoDOoOMMN

o
»

Dﬂ?ﬂﬂ
COoOMNMDO

-

-

]

OOCO0O0O0
. .

»
w COoOOoOMM H OoOMNnoD B o PO O DO

= O 0 C 0O
» a w

O ﬂﬂ?ﬂﬂ

GI—*I:'Gﬂ
O oo

L

]

ﬁﬂ?ﬂﬂ
R o O

GG?DG
oo B o I Y .- L

»

ﬂG?DD
0000

DD?I—-‘G
(2N = e

Dﬂ?ﬂﬂ
oooDoMm

L

L ]

ﬂﬂ?ﬂﬂ
WwooWwM

L ]

ﬂﬂ?ﬁﬂ
OO OMOD

[ ]

o
L
(]

Note.- The Symbol ... indicates that mioroseisms were not measured,

either by reason of occurrence of earthquakes or lack of record.
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