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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 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 is about 1} 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 (24 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 1931) which need be noted are the substitution of other experimental
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 erection in place of the
Robinson anemometer of the New Dines anemometer with its vane 5:3 metres above
the dome. For the early history of the Observatory reference may be made to papers
by 5. P. Rigaud (The Observatory 1882z, 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).
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Table 544 gives for each month mean hourly values derived from all the days
for which complete records were obtained. There were 355 such days in the year.
The highest and lowest of these hourly values are in heavy type.

Table 545 gives diurnal inequalities derived from the data in Table 544 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 in the potential gradient of atmospheric electricity.

The mean values computed for recent years are given in the following table,
together with the means for successive pairs of months. The unit is T mg/m?.

1926 1927 1928 1929 1930 1031

Jan.—Feb. o 29 25 22 ‘40 ‘18 24
Mar.—Apr. ok 30 ‘10 ‘18 +27 13 ‘15
May-June & 08 07 :09 ‘05 -05 -06
July—Aug. = :07 -05 ‘05 00 -07 -07
Sept.—Oct. o ‘10 17 ‘15 ‘10 -13 ‘25
Nov.—Dec. o 26 21 25 2T +20Q 33
Year o :20 ‘14 ‘15 ‘18 ‘14 ‘I8

|

The nature of the diurnal variation is most easily recognised in Table 545. There
is always a well defined mimimum during the night and another in the early afternoon.
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 variation in the wind
which disperses it. In 1931 the principal maximum was in the evening in April and
from October to December ; in the forenoon in the remaining months. The principal
minimum occurred in the afternoon from May to June and from August to October ;
in the early morning in the remaining months. Curves illustrating the diurnal
variation of atmospheric 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
Ele Quarterly Journal of the Royal Meteorological Society, Volume 55 (1929),

0. 1231

SEISMOLOGY.

Notes on Instruments.—The seismographs, three Galitzin pendulums with gal-
vanometric 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 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. 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 papert by F. J. Scrase. The difficulties usually
associated with the operation of the vertical pendulum have been greatly diminished.

dan:le&sr-sé]?sﬁ?r?;{es " Cﬁng;i%ltiﬂﬂcﬁtl’?qdefdes proprietés €lastiques de 1'élinvar. Son utilisation
,  LUuOL. Duy. Cent. Sers. Int., Strasbourg, Ser. NG _ Lo
t London, Inst. Physics, J. Sci. Instr., 8, 1920, p. 3-*::8355:}1;?& er. A, Fasc. No. 5, 1927, pp. 122-129
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- e The concrete pillar rests on gravel. The under-
Strata wedutyns | lying geological strata are shown in the diagram on
The Waterworks | this page. The diagram is based on the results
L { obtained* in sinking a well near Richmond Bridge.
Richmond Bridge The Richmond boring terminated at a depth of 440
kv @ metres in Old Red Sandstone. At Stonebridge Park,
IJ —-— == = — — = |Ordnea R 2 ,
nEe==—=—r—=——-===p—Hf 8 km. to the north, a boring was carried down f to a
= —————————2 @® depth of 600 metres, the last 280 metres being in Old
E=londen Ciay——--—=- @ Red Sandstone. There is no information as to deeper
=—=——=————— - Wl strata near Richmond. It may be noted, however,
mE=—==——r——>—>>>—-1 @ that the sandstone beds dip at about 30" and that a
id __Ejf:f-'?;"-:f.:_i;g—::i’;ih 8 boring at Little Missenden, Bucks, entered Silurian
D egtitinesil @ rocks at a depth of 370 metres with no evidence of
3 8 the presence of Old Red Sandstone.
A For detailed description of the Galitzen seismo-
Chelk | graph and for particulars of interpretation of the
with fl records, reference may be made to Fiirst B. Galitzin’s
flints 8 “ Vorlesungen tiber Seismometrie =~ (Leipzig, 1914), or
i to G. W. Walker’s ““ Modern Seismology *’ (London,
1913). 11

Timing is controlled by a half-seconds clock
(Morrison 8587) which 1s rated daily by comparison
with the Greenwich wireless time-signal relayed from
Daventry. Time breaks are made electro-magnetic-
ally every minute and seismometric readings can be
T determined to the nearest second.

g The free periods of the galvanometers (1,), were
flants 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 (/), are
assumed to have remained unaltered.

g““'::t:wm{n"- Gruam Samd)::: :
S e The values of the other constants which are
Se= = used for deriving the scale values were determined
== —(@axlt==—= [ in September for the vertical pendulum, and in October
=== Cley =—=— @ for the horizontal instruments. In the case of the
SEe e e e horizontal instruments it was found that the magni-
S e fications agreed closely with those obtained from the
i R O PR | | previous tests in September 1930. Some adjustments
T —ikimestome ; to the vertical pendulum were carred out on September
g | 30th.
i s_}}};‘-}:}\‘ 'w The table given below summarises the values of
Tadureted Marl

the constants. T is the free period of the pendulum,
\ u is a damping coefficient which vanishes when the
Semdstone. \ free movement of the pendulum is just aperiodic,
[012 Red Sandstene?] \

A is the length of the beam of light from the galvano-

\\\\\\\\\\\\\\\ meter mirror to the recording drum (usually about

{6 1100 mm), and & is the * transmission '’ factor. The
Stk : kA .
Timien i Bl o L quUAntILY ——— may be regarded as a relative measure

* London. J. Geol. Soc., 40, 1884, 41, 1885, p. 523.

T Records n:}f_ London Wells, Mem. Geol. Surv. Eng., London, 1913.
. 11 The graphical method adopted at Kew for determining the constants of the pendulums is explained
In a memoir by F. J. Scrase, Geophysical Memoirs, No. 49, 1930.
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. . . | RAT .
of the nominal magnification. With the instrument properly adjusted ——— 15 the

magnification factor for regular earth movements with a period equal to that of the
pendulum.

Component / i 1931 T u? kA RAT
wl 4 7l
mm. sec. sec, sec.”1

fJan, W aito Oct  Es 252 — 001 473 208

N 118 2468
Oct. 8 to Dec. 31 250 +0-01 46:2 289
Jansesr to: O cte8 252 — 004 442 278

E 118 24-80
Qect: 86 to ec.h 3T 249 +0-02 440 274
Jan. 1 to Sept. 30 I35 +0-12 100 358

Z 360 13-04
Sept. 30 to Dec. 3r1 126 +0-02 114 359

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 546, contains the particulars
of the earthquakes recorded at the Observatory. The notation employed i1s as follows :—

P is the normal first phase (longitudinal waves). Special cases of P occur when the waves are reflected
from (P_._P) or penetrate (P’) the earth’s central core.

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

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

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, . . . are transverse waves reflected once, twice .
L indicates long waves (surface waves).

¢ is the sudden commencement of a phase. ¢ means a gradual or indistinct commencement. These
letters are used as prefixes to the phase symbols, but where the character of the phase is 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 is the duration of a double oscillation (to and fro movement).

Ax, Ag, Ag are the amplitudes, in microns (,=0-001 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.

. near the surface.
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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

T, —q 2u (1-p2)* — 2U -,T]
A g el famuel ==Lt s
T 2 ﬂ'[ uw -1 i ui—1 " 2

each inverse tangent being taken as between o and 7.
(2) Magnification of record =

EARG vall CETReNIe G
m (14u?)(1 +H12){1—"u,2f(u)}i
where T, is the period of the earth wave considered,

u=’£‘—’-, = T” and f (u) = [--13_%2 ]ﬂ

A is the distance in kilometres of the epicentre measured along the arc of a great circle. For earth-
quakes located within 10,000 km. of Kew the distance is generally 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, Ottowa, Vol. III, No. 2). For greater distances other phases are considered and A 1s
obtained from the travel curves given by Gutenbeig.* 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. The co-ordinates
given in the Diary have generally been received at a later date ; the authorities for these determinations
are inserted in brackets. Here the letters J.S.A. signify the Jesuit Seismological Association of America,
and U.S.C.G.S. the United States Coast and Geodetic Survey.

Brackets enclosing figures or phase symbols indicate that the information is uncertain.
The total number of shocks recorded during the year was 274. The phases

being sufficiently well defined, estimates of the epicentral distances were obtained
for 53 shocks, whilst in 11 cases the records of the initial impulses were sufficiently
sharp to allow of computations of azimuth and so of estimates of the co-ordnates
of the epicentres. There were 16 earthquakes which produced a disturbance at
the observatory with an amplitude exceeding 0T mm. in a horizontal component.
These earthquakes originated in Mexico (January 15th), in Northern Burma (January
27th), in the Pacific Ocean north of New Guinea (January 28th), in New Zealand
(February 2nd and 13th), in the Balkans (March 8th), in Japan (March gth, November
2nd), in the Atlantic Ocean between Madeira and Portugal (May 2oth), in the North
Sea (June #th), in Mongolia (August roth and 18th), in Baluchistan (August 24th

and 27th), near Sumatra (September 25th), in the Solomon Islands (October 3rd).

The epicentre of the earthquake of June 7th was about 60 miles from the coasts
of Yorkshire and Norfolk. The shock was felt in the Channel Islands, in the north
of France, in Belgium, Holland and Denmark, and in Germany at places as far away
as Hamburg and Brunswick. As far as is known no earthquake has ever been felt
over such a large area in the neighbourhood of the British Isles.

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

h_

S Shocks Epicentral Azimuths. Shocks exceeding
' recorded. distances. estimated O*I mm.
1926 306 55 — I0
1927 314 78 =6 9
1928 339 97 Ig 18
1929 320 74 VTN o
1930 301 56 6 -
L | 274 53 - o8

* Handbuch der Geophysik, Berlin, 1929, p. 212.
t Report on Seismological Investigations. British Association, 1931,

INnternational
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Microseisms.—In Table 547 are given the amplitude (A) and period (T,) 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 available 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 amplitude tabulated
is the mean obtained from the three largest complete waves in that group. The period
is derived from a measurement made on the same group*, but the procedure adopted
in 1926 and 1927 was slightly modified from January 1st, 1928, in order to diminish
the tendency on the part of the tabulator to give preference to certain periods. The
total time, to the nearest second, for a 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 table :—

Nt Time 1nterval in seconds.
ot

Waves. 30 29 28 27 26 25 24 23
3 IO 97 93 90 87 8:3 8:0 Tl
4 755 7°3 7°0 67 6:5 6-3
5 6 5-8 56 54 5:2
6 5 4-8 47 4.5
7 43 41 40 3°9
8 37 36 3'5
9 3'3 32 31
10 3:0 2:Q 2-8
II 27 26
12 2°5

In computing the mean period occasions of zero amplitude are omitted. The
mean values of amplitude and period for each month of 1931 and for the year, together
with the corresponding mean values for the period 1926 to 1930, are given below :—

MICROSEISMS—MONTHLY AND ANNUAL MEANS.

1926 to 1930. Jan. | Feb. | Mar. | Apr..| May | June| July | Aug. | Sept.| Oct. | Nov.| Dec. | Year
Amplitude (u) 24 | T:8"| T:5 | L0 | 0:5 | 0:6 |04 |06 |07 | T2 |T9]|2T]| 12
Period (sec.) OION RO: 28§50 |85 S48 84 S 8 R 68| B -3 1S 5B (R 408 | 8553 8BGO BG4 | 8574

1Q3I.
Amplitude (u) I-5 | -8 |0o.g |05 [05 |04 |03 |05 |03|08]1I7]|19] 09
Period (sec.) 5208IN0: SN 858 805 3R N4 700438 04488 4:30 572 8| §5:8 5| L0 18| R0 58§53

The means for the several hours are as follows :—
MICROSEISMS—MEANS AT SPECIFIED HOURS.

(G.M.T.)

1926 to 1930. oh. 6h. 12h. 18h.
Amplitude (y) 1-25 1:24 I'21 124
Period (sec.) 543 543 5:38 5:42

1931.
Amplitude () 0-96 0-96 0-87 0:9I
Period (sec.) 5-32 528 535 5i37

These figures indicate that there is no regular diurnal variation in amplitude
or period of the microseisms recorded at Kew Observatory.f}

kL J_. W. Whipple ind F. J. Scrase, ‘ On the Frequency of Microseisms of Different Periods at
Eskdalemuir and at Kew,”” London, Mon. Not. R. Astr. Soc. Geophys. Supp. 2, No. 2, 1928.

Jer. JE AN 10Dl 0 . : - 5 7
Sf;;&g, 3 {J M 7}".;};1?%3 e and A .W. Lee, ““Studies in Microseisms, London, Mon, Not. R. Astr. Soc. Geophys.
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Galitzin Seismographs, three components,

426

546. Richmond (Kew Observatory). Lat, 51° 28’ N. Long. 0° 19° W. Height above M.S.L. 5 metres. 1931.
0 Amplitudes. Amplitudes,
ime. Time.
Date. | Phase. | G.M.T. |Pernod A\ Remarks. Date. | Phase. | G.M.T. [Period AN Remarks.
Ax. | As. Ag. Ax. | Ag. Az.
Sept. h. m. s. S. 7 1L WL km., Oct. hi m. S. S. (L T} (L km,
23 el 13 30 ‘o 3 | eLye | 23 2 Repetiti
= ( p 3 2t tepetition of preced-
50 3 i El‘vlfz 9 S . ing shock,
‘ 11 2 ver |—
25 ePz 6 13 460 108go | Near Sumatra. M:, 12 gg 21 —32 %
ezE 14 5 | RS TOTas Y K F ? e Overlapped by next
ePR,ze 18 4 (Strasbourg). * shﬂckpp 1
ePR 2 20 22 |
eSgE‘ESHE ;g :2 i 3/4 12 23 3¢ 3 . Further repetition.
| .rs 1 r
1PSEz 27 13 5 eNE gg ﬁ
ePPSxz 28 3 ' : CE 41 41 A
1SR, ~ 32 45 - eNE 44 37 r )
1ISR,E 33 3 : ez 49 53
ize 6 3g 42 ‘s el 54
_ex 36 17 4 e M, 57 41 27 es | —40
linEH 3'{ 7 e M, 0O 4 30| 24 460
= 4 gg : ﬁn AL o |—61
L Gt s | = A [ e M, i e 1 e
M, 53T 32 33 |+I15 FE 1 53 atl 23 -_5.5: i
3:'1‘2 57 38 | 26 |—I30 | ... ' :
i iﬂ : 5; 32 5 -I-;[-E.'D +89 5 iPz | 22 40 12 | 5 : 5380 | Turkestan (Strasbourg)
M: . gﬁ i -*'1'5'0 ElE 40 59 - : . ... |Possibly more than
M, Bigs il 22 T30 . 15 E fg i : e
M, g 30 21 ... |>-+13|5t... | tNegative maxima off LNE 48 - b 2 “
Mg 9 36 21 4150 | ... chart. ez 48 22 | > "
M, e 2 19 — 8o EE 48 47 :
1) I0 20 Il_,z 48 51 | L) j
z 52 ;
o 3 By i | e :
1 52 12 19 =1-13 ool
E 30 M, 52 zg - I3 8
- €N 2 Z ey )
- d T M. gt ¢ T
9 |+12 , .
F 23 © 1\1151\4 520 | 1I5 oe. — 8 o
26 eef.. 20 15 22 S Pacific Ocean off 23
33 Guatemala. — '
M, 46 30 | 20 +12 rz° N. I:;I“ W 3 i hrecnrds LS
M, 6 - : . 7k 15m ; standardi-
o 46 34 |' 20 vee | II (1935 G ST sation, et
E 21 40 No records:—28% gb v
28 = 18 21 2™ to 16h 55™. 9/10 == — = No records 23" 55™ to
r = b 19m ; lights failed.
. 10 el L7aNeL -
9 EEE 6 ig No records;—z294 gb M, 18 49 18 - |F12
17m to 15k 58 and M, 23 15 17 |410
F 35 3od gt 2m to 160 10m, M, 2246 13 | —?
during standardisa- E I8 10 ] .-
tion, etc.
Oct. 12 eLne 4 6 ¥ X :
L el | 12 24 ... | California. EIF“I s i
M, 30 9 22 ot 0 Sl .. |29:8° N. 1152° W, T
M, 32 33 17 |— 8 ne (J.S.A)) 12 el
B I3 I0 5 j : 14 32 e :
: = ) I5 5 o -
3 iPz | 19 32 52 . (16000)| Confused by micro-| 13 el I
Seaf 33 44 | .- seisms. 24 ;
iPRyz | 352 ER 0 40 :
P RLHE & 24 =2 - Solomon Islands.
el S5 A4S S - .. |10°S.,, 161:4° E.(J.S.A)|| 13 eL | 12 42 Y
_ 35 51 ) Possibly more than F
il 36 43 . : one shock 33 E ek
T 38 25 ) 3 - ¢ Very small.
EE 42 29 14 e 7°35 !
- 46 7 S & -
iz 47 59 .
i 43 f3 i : x8isiie(BY)zal s ol 58 12085 ‘s .
: 5I 37 - e I 0O 58 .
s 2 3 . e Eg A% et :
£ T ; . eLne 43 %
8 B * . elz 52
L 20 5 4 ' M 5453 11823 (=15
M, 20 O 34 _.:3-:;‘3 : E 2 55 5 Yo
M, 22 35 | 31 v |—340 1 '
Mn 23 8 |° 28 —350 e ' 18 1(1:_’1)1 4 49 33 vos see .
E: 24 32 25 ..« |+330 = Elh 49 53 o '3 % :
29 = ; .y . { 12 %0 ; o : : .
SR A ST ol I B + | e R
2 58 ' L 1 : s
F 3? 5 24- +?EET e . *O*irﬂrlipped by mnext €k 13 i; i
| g F | 630 ool i 50 i
18 el 7 47 . ;
F 8 5 “w . sew ::: -:
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Galitzin Seismographs, three components,

546. Richmond (Kew Observatory). Lat. 51° 28’ N. Long. 0° 19° W. Height above M.S.L. 5 metres. 1931.

Amplitudes. Amplitudes.
Time. % Time,
Date. | Phase. | G.M.T. |Period A\ Remarks. Date. | Phase. | G.M.T. |Period AN Remarks.
AH‘ RE. ﬁzu AH, RH. Az.
Oct. h. m. s. . " M m km. Dec. h. m. s. s. L WL w | km.
23 | e(P})z | 20 28 43 2 | ePR:z |17 24 19
eLxe | 21 10 eOR,NE 41 27
elz 21 eSR,r 46 37
B 22 20 L~ E& s
Le 50
26 eL~e gt ... | Pacific Ocean off M, 18 g 27| 25 e |—I4
M, 547 | 15 |4 4 Mexico. M, 9 42 | 27 |[—16
el: 7 y2a it [ 20 E NTET Q228 S Wi Lz IO
M, IZA3L |0 18 s |—19 (U.S.C.G.5.). M, 22 52 | 22 o = .
M, 12 59 | 18 . |+ 0o el, 55 Via Antipodes.
F, 40 o ey T e T%\f[ 1003 s 18 |+ 7
40
26 eL I3
K 30 3 el I7 O
K 30
27 el 2 20
B 35 4 el 18 35
_ ' F
28 eLxe 6 22 2k
elz 31 5 — No h
M, 3431 | 17 |+ 9 | Isnrizﬂfis Ssgo ity
M, 34 35 10 ive J1—1 0O
F a0 | 18 Bf, 4 53
< 57
Nov, K 6 o
I el 13 34
F 45 20 ePR, | 14 38 45
I ePzy | 19 5 57 | EechPES 39 32 Solomon Islands,
NE 2 2
eScPcSxe 16 18 | ... i | ePPS ';3 3§ o RS 2 )
II:I;E 35 vas . wes .r's “4n ESRIE 56 32 : 2 3 2 &
40 23 Lye | 15 I3
M, 42 22 2I |—IO0 < ate .« as L. 22
M, 49 54 16 e |F1I2 le 25 44 32 -|—2:z
M, 49 49 15 5 e |—13 J M, 27 50 24 20
F 20 30 Mg 32 13 | 25 —24
M 2 2 Sl —
2 ePzy | 044 33 [ .. ... | 8850 | Destructive at Oaxaca, M: gg :Eg zé +31 >
1S a6 | o4 Mexico. F 16 20 1 3
Lx T8 e I5°7° N, 962° W, >
Ize 11 (J.S.AL). L24 el 0 41
M, I4 37 24 |—1I12 ais 2 e o oty F 55
M, O 275 25 ... |+30 -
M, 16 25 | 24 e |27 Dec
r 3815 I el 4 45 .
. | M I
2 1Pz | 10 15 42 | ... ... | 9400 | Compression, ' F 5 22 < EE +_I_E_'
Pi{ 15 47 ... | Destructive in Japan- o
PR, TOMO | X ese Islands of Kyushu ! I en 19 12
Pel} zé CYY N 3 and Shikoku. Lx 28
I . ae LR LR CNR NN n O 9
1ISKE 26 12 g | Néija; iﬂ) N., 1.32 E. LEz 39 E
1N 27 32 i3 9 ) 4 “‘ = U M 42 2 23 |4 8
AR R O O v B SR R | ot s S
SRIHE 3]: 46 T ER e "aa " aw Il'r'l | :
EPCPPCPE 33 IS ) .. ' i 2 = 21 53 s sue ‘e see aee
S F AR | F 22 10
SRyne 36 16| L& | 6
Lye | 10 37 : | | | e 23 37 o |
Lz 45 o | i 55
M, e IR sl :
M. 3 201 2 ai 220 e fhﬂasijc:f?e maxima off | 15 g 3 30 S | R S S A AR [Felt hind T talye
ﬁa Sg 30 24 se |—210 35
1a 50 29 19 |+190% ... i 4 P
M, 59 34 17 vee  |—2I0 L2 £ el oAy
M, 59 38 | 16 e el | elz 53
M, |1z 1358| 17 B | ice M 58 5| ar1 oo |— 6
M < r : F I1 20
8 4 55| 20 |—145 i
M, 6 46 | 18 T | T OB | | .
B 14 20 | ; 12 Ig i .o« | Very small.
2 E I 6 9 i3 | . " ¥ aw e - wa e
| 3 ; 10 SRR R A 25 eL 4 29 .
LR e e F 5 o
20 E 2 29 ees | v | Very small.
31 e 0 47
| 15 I 50




o
@,
=
O
O
o
&
-
O
L
v
=
A,
a
s
<
£
=
=
=
|
=
=
=
=
&
.
=
2

MICROSEISMS OF NORTH COMPONENT :

Derived from readings for the period of thirty minules centring at the evact hour, Greenwich Mean Time.
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547. Richmond (Kew Observatory).

| NO MO0 & O N0 NN NN I QO MM MO NSO MO0 Mmoo M H
.EWE&TE54 Mn+OO NG Eind Nttt TETTIN O NS N
= ANHO N QWAANOON QAEATSO onnnih oOAAQ MACD M InHC)

.Anw,maﬂl.w.ﬂ O™ = H O OO0 OO0 N O 000 ©C 0000 OO0 HHDO (=}l le
BIClEguoiwn oo na o S L 0pok §9 a0 0 08 Tk [T SS SaSais PRSIl (AN
Hi1555554 NS~ O Y O NN g b g b p r - T +| 1) ﬁ

e
o MO NI 00NN O . HANMN FTHAAMN oMo oa ﬂzﬁﬂ&uq;u=
5 GfElE < EenEREs e e Mo ola e 01010,0 BODID0 0GOSO REROISICTIED L
|
O | o
= OO0 HNOW b NNOVY N FHN Nomngtn FTORVWO Oflm
M“ 8 R Rihin T O VO winihin VwFNT THETIT VDO T IO iq
mh Th ﬂ
©l [Fuonoo onm .o Fagys woM¥L HAOAO  FA 0L ol b
BRI fy S 00 MO R |0 000N Sa ololos’ S OI01C.050 L O OROREES BRSO il i
+ MNNO O % Mt FTO MPNO T OO 0NM| O OO TN ﬁﬂA
*.M,Erwmi,w.,w? HinIAN WV INeiNth INNInTY SO nnnins oMo
[ gl
=
| ; _
hn.. ." r~O o0 O Qo0 Ccwn YVAaminH O SN NN N MNno A OO H B~ 050
| AP st s e A A PO ooh oD o0 E 0 a0 08 | o0 IO BRI O/ E
| OV OO MNMONMIN ~NOMON MINWON 00 MOY MY \
W.HE&HEGT.EﬁﬂTﬂ OOV "N RO VO N RNO NN VOY O
= £2
0
= N1N00 IN0 NN H MO N0 OH T NHQFO O FTFHO N t~
GlE L L0 0M HHHENH NMHHMN MEHON HHOOO HHWN |
Sllapoaoqun . R0 - MM o SN FORD R R RO S ol
ST O IS D ININO N 00O N N NN VOO NS VOY =il
=
| ™
= e OOV o W e We Wy Oh o0 O D On © 0 D IO 10 ChOext S SRt o :
m.‘ Au..zl_,‘.unﬂ - OO ™ - <= O H - - O N=-O0 0O bt bt — H..
A Ie] QMmoo an N0 00N Lm0 s m s B0 00 LI e B P PR s e S | =]
5| =P 00 i OIS O NETINO KON NO VO I +TOV 0| e
2 ,.,_
Clilsenoon coown mrwyoa voma, ooowo wnnyw 5
CI~"MUOO0N HHOON NOMHKNK <&HO NHHOO OHH |
&l At 0, 0, D 00 0N 040,000 s OS0LO LT S M ST O SRORR00 L2
JHP 00 *nO v ONNOYW NSO NV HNOVOVO N NN O
=
|
“lalao® ;90 onmuyr onmwoa nwoOIWL obhooy v A
Cl™ AN "OFH NHHOHN HIMANAH ONHOH QHHOO O MM I
Q] L TOT OIS0 1 SORNI ON | TIQSNAONNA0. SQSG cainico S sl O S 00RO CFTaER e 110
LTES?GES MO NN MNMINNINY OOV IN O gTOOY 1IN o4 Yo
it \ 3
0
= 3 O SIROARED | GO ROLLOUAT | OSSR ! - SELEDSESI00 0 S E00 SUh n it D00 R SR OF et CIIRE 0. | B
< = OQ ~ O 0 O O O i~ = O M o o~ o O = ] [ S o ~
e

4] . WP oA T KNDNOOO NWOMI MOOON OWNOOO VONNO ® O o
S|P BNO NI VOV NI NFTHINE OKRNOVY VW FOINY NIBVOLVWYW Injwn 9
ft o'

o
A7l ng® D modad AaHON OXHROBn ONO®MO owomwt ol =
2l T MM HOOO0O OOHOO HMMHH HONNN HHNMH H|l-H[ &
:
g| laly080:99 nhooo woami~ ocowmwn wawom¥ woVom Wl -
—l ]9 Ty VOYVOVO N NtNNt VMO Y VINO NI NINNOO | =2

s 1

._.._D_ L]

|ala? e Mourad amory goSHB® HOoOmBF mbmmi 0o M

~ L o H O 0O O Q0O 0 = O o e T e B o = 0 0y O __

=i <

ol 2.0 DM S na b MO0 ok L nman s |0 onieio N ealiei i BHes |0

| 2 1P SOUOYWIN WMOWYW I INFINININ  ‘INIAND O IBINY IR InInI -0 | in

_

O

11 D ETUA o Koo i o = TR o o (D, B B S IR o Koo o MG o =3 Mo R e M 5l ) [T

£ I M O D00 QO = =D nﬂﬂdalr N = _m..__T__T_._nﬁ Ol -

i L.
l%
T -

< | Jk

t\ﬂm i ol ™

o | STHH MO OO OO0 HOamMm=tn OO OGO HUEMNYIN OISO OO M o

m% ﬁu - o B o B O B R | Lo S o B o B o B | (o B o B g 3m3w

= |2 IMd
o= =

& 0wwom Hoonn omtoo muwomm whmo | ®womw o
HE|? Tttt omomt wetem ot stww + 0 <+ =+ <+
H s
"ldla 0o nuw mmomin. ooqmn 1o min i e o SRl R e ¥

CY+orMmHMHHM OOOOO OOOOO OOOOO 0OOOOO ©OOOOO 5

Qg DOENOT ORI T LU0 8 L 00 e | D =
HIE]? -+ HoOmon . bt s i ) <+ <+ + + ™
o +
4|5 0o Sk unienien of i T enienie o SR enen i o B ICU G C I IR * |

o+ < OO0ORMHO: OO0O00O0O% 00000 " 00000 o000 C O D DD ol o
m =
T el 5 09 s Deis i iD SN 0§t NI 0000 160 (SRS 0D IS ). o e O BB E AR a0 its s
o (27 R i Y § B i SR o Y iy e i C ST I ST T e i D e i <+ < 0 - L

A -+
fu.Hﬂﬂﬂﬂﬂ D0 o o oS U000 S8 0 0 e s O L O il e T n| ©
< COMMH, 00000 +000 060 0000 DoIoic oG ISISNING ol |l

-

T Pl i e Slar i 02 5 S RS e R miCig e L s liuiplie) Lelg) « g Hes oot O O I~ e
JH|? =t NN Tt tn T S N % < -+
=
= 4 NOANO OMOM D"OMEN MO AMID OAOnn 0mddd -

_A OCORHH ©O00OO0O 0OOODO ©OOOCOO ©OCODO O©COoOOOG o

Q- 0 NG 0 - D S0t M N SEES R b e f G OFO s R It RO
hT;545445 <+ NE MO 4+ Sttt TSt x| o < =
(» 8
gl g DN Mo Sth e O 100 St el SOV ) SENICO LG toy Do it IR0 S 0 ) O i e

< 00 000 "0 0000 g0 ol NnIo0o 4 No o GicioT a0 Olc o e [t

Q.90 MHMm 1M ) INYET AROOM OMMIOA 0OOMH M HW1 HN .
B S st st st et st 0 SanIneo sty st Sk ah stk 1o I 0 a0 0 sk B T e s
™ = §
=l slane o me L0i O M OV Aol men SR 0 DIOVEELo 1 vy 0 00 S e DA ORI SO

s |S|T6006060 HOO0O0O OONHMO 00000 000060 ©00006 lololg
@ H
= Q] 02 t~O mntn FRin DN OG0 BN O G O O O L ) O o R | s
JE[P nt sttt St tIn NNy e dnd ettt St S 3

= '
Clilioamrn tapmn ownns mnono Lwnban nonno oo S
€9 00000 00000 OOHMO O0OOOON HOOOO 00000 o|o| |

<

Qa0 SO OO0 e VIR 00 S 0 GO QUERIOL 0O SO R 0 B_Bﬂ? OO k> Ley L0y iy A e e O s e
AP sttt ettt 0 Sl e Sttt T T
e
°liliscamn woomay HFFoo womLN owUMB® Moo on

<= oo o0 oo foloioo o Muoloraio o0 o olo Feicioo’o MooiotoloRRolie

Illllii.l

S D K 0000 T O T O Ne DR B O T 2 S SR B ST e R 2
hr;544465 ++OO NN NN NNt m Topl e T il T uy
o0
B Qe caatyinn iy G B \0 8 o cORIEE FR ML St ity CQQC « ¥ © »mO N O

"8 0000 0OO0OOHH OHOOO HMHMHOO ©OOO0O "0 © "000O0 o
hﬁ1545465 NINWNY I~ NN g O nnwn mn In<unln w o

uwy

o
L5 | S mninoia Mol sh obin ik o nolin o S 07010 M IR RO |
= <= L0000 00400 00000 HHOOO O0OOOO 000O0DO o| a.
= =
< QP 000 DINFO®L OFO . F Tﬁﬁﬂﬂ.:: __T 3%9__ il IR
=2 3+ s+ tin RO OWNIN P FOWMETET + O <o \y W
= .
o
Pl 0 .nled 9§ HO®W OwH .68 WMLEODNA MOOON QWMMOO ) |
4|15 ‘5600 O0O0OLMMOe MO0 O OHOOO OOOCOO ©OOOCQOO ol |l
S <

Q0 @0 WMo ;™ NEo N MO M ?__‘ﬂ a;ir__ 5
JE? = iy 100 NIm A 1y N INO S+ 0 N N w
o
Ol | 0 0%+ Wwmao . AaFO .q KON MOOON DAAOO "

il S e S S S Ol c el R AaG o MIGIA O orDA oD oL O OB ICHD o

%
a l_r.l
|5 5
= .
m ) ~0 OO - NSy D N0 OO -
g 1° MI2345 = R e B fo e B e S e Al S BN N T e e e Emmw
o
MM = |=

Note.—The symbol ... indicates that microseisms were not measured, either by reason of occurrence of earthquakes or lack of record.
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