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MAURITIUS MAGNETICAL AND METEOROLOGICAL
OBSERVATIONS,
1900.

IxTRODUCYION.
§ L.—DPosition of the Observatory Buildings aund Instrwinents.

The Observatory, in Latitude 20° 5’ 897 8. and Longitude 3°. 50=. 12-6. I, is
situated on a plain about three miles from the West Coast and stands in cleven acres
of Crown Land. The reference mark at the entrance of the Main Building is
178-1 feet above sea level.

Trom west-south-west through west fo uorth there is an uninterrupted view of
the sex, and from north through east to south-east the ground generally rises to
Mount Piton, the summit of which bears abiout four miles east-south-east and is
017 feel above mean sea level. Between south-east and south-west there is a
chain of mountains the highest peak of which, the Pieterboth, hears nearly six miles
due south, and has an altitude of 2,874 feef. The nearest extremities of two spurs
which run north and uorth-west from the Pieterboth are at distances of three to
lour miles. and have an elevation of about 560 feet.

The Island is of volcanic origin, and the rocks are more or less magnetic.

Around the Observatory the soil has a depth of 3 to 14 feet, helow which is solid
hasalt.

The Main Building, the foundation stone of which was laid on May 30th, 1870,
by his Royal Highness the Duke of Tdinburgh, was completed in the year 1875. If
is a stone siructure of rectangular hase, 5G feet long by 38 feet wide, and faces
north-by-west. [t is sheltered on all sides by a verandah and balcony, added in the
years 1878, 1481, and 1882. On the grouand floor are three rooms, the Direclor’s
official room and the South-West Computing Room on the western side of the entrance
hall, and on the eastern side the Principal Computing Roem, in which are placed the
‘Standard barometer, and sell-registering moximum and minimum thermowmeters. A
mean solar clock by Dent is fixed to thie northern wall and there are two mean

solar chronometers, Kullberg No. 3,400 and Webster No. 925, for magnetic and
E v 6902, B
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actinometric observations and for use with the photobeliograph; and once sidereal
chronormaeler, Muirlieaxl No, 450, for use with the 12-inch theodolite.

At the south end of the entrance hiall is the transit pillar, which rises to 8 beigh{
of 36 feet whove the ground floor. On the frst Hoor are [owr vooms, two on either
side of the stairease, the east vooms serving as a libvary and the west as sleeping
apartments. On the second floor is an attic, in which are three doors opening into
domes and a stairease leading to the voof, upon which is momnted the Camphell-
Stokes sunshine vecorder. In the North-East Dome is a 6-inch equatorial hy Cooke,
and in the South Dome the old trunsit instrument by Troughton and Simms and a
sidereal clock by Parkinson and TFrodsham. The North-West Dome contains the
registering parts ot the Beckley Anemometer, the cups of which are 5 feet above the
dome and b1 feet ahove the ground.

The Magnetic Observatory, which was completed in the year 1874, is siwuated
60 yards to the north of the main building. It consists of a rectangular stone
chamber 40 feet long aud 34 feet wide, with its floor 12 fect helow the surface of the
ground. The building is primarvily divided inte east and west rooms, the former
being used for photographic operations. The West Boom contains the magnetograph
and barograpl, and in its construetion great care was taken fo exclude iron and
other magnetic substances; precaulions are also takon to keep the daily range of
temperature small. 'The walls are double, with an air space of 30 inches between
them, and there is a wooden ceiling in addition to the exterier roof; the latter is
thiekly thatched with straw, and slopes from an altitude of 12 feet ko the north and
south walls, which vise to a lieight of 2 feet above the ground. Al a distavce of
85 yards to the east of the Mugunetic Observatory is a stone-capped ventilator com-
municating with the Magnetograph Room by means of a 12-inch pipe, laid underground
at a depth of 11 inches below the surface.

In the year 1875 a small wooden building for absolute magnetic obsecvations was
erected 30 yards to the north-west of the Main Building, and 60 yards to the west
of the Maguetic Observatory. Similar precautions were observed respecting the
introdackion of iron as in the case of the Magnetic Observatory, the uails, locks, &e.,
heing ecither of copper or brass. A verandal was added in the year 1880, and in,
November 1896 an opening was made in its south side lo admit of observation of
circumpolar stars, np to an altitude of 10° for determining the azimuth of what is
known as the Magnetic Mark. But os only s lew stars could be conveniently
obgerved througl the original opening, in May 1900 it was extended, and the doorway
heightened to admit of observations of stars up to an altitude of 25°. The pillars on
which the instruments are placed are built of non-magvetic bricks and vise from
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substantial foundations below the floor; they are at equal distances apart, and lie in
a direction necarly at right angles to the Astronomical Meridian, The TUnifilar
instroment is placed on the eentral pillar, and the Dip Cirele on the western ; the
eastern pillar is not at present in use,

In the year 1878 a stone building was erected 240 feet io the north-east of the
main building for the reception of the photohelingraph and thermograph. The
Pliotoheliograph Room is 16 feet in diametex, and is surmounted by a wooden doime
rouning on iron wheels and rotated by means of three handwheels. Adjoining it on
(he southern side are two small rooms, one of whiclh is wused for plotographic
operations.  The second, or easl room, contains the registering parts of the Kew
thermograph, and is known as the Thermograpl Room. The stems of' the plhotographic
thermemeters project outwards into the Thermograph Screen, and are held in position
by a metal frame to which are also atiached the standard dry bulb and wet bulb
thermometers. ‘Lhe sereen is 6 feel square by 6 to 7 feet high, the roof sloping
towards the South away from the huilding; the sides are of double louvre hoarding,
and the planks of the floor are double, with an air space between each o ensure
sufficient ventilation, and to afford protection agaiust radiation from the ground. The
bulbs of the thermometers are 2 (eet above the floor and 6 feet above the ground.

About midway between the Photoheliograpl Dome and the Maguetic Observatory
is the Seismograph Room, a wooden huilding 12 teet square and 18 feet high, evected
originally for the reception of an Electrometer in 1894. A circulation of air is
maintained by three 9-inch ventilating tubes, so arranged that no direct rays of light
can penetrate into the room ; two project outwards through the north anid west walls
respeclively, at a distance of 9 inches from the ground, and the third passes through
the roof. The instrument was first mounted on a small brick pillar huilt up from the
floor, which is of conerete; hut- it was found that a more subsfantial foundation was
necessary, and in the month of November 1899 the floor was broken and a hole dug
6 feet deep by 4 feet squarve; this was filled up with 4 feet of coucrete, and-the
insirument now rests on a tapering colnmu rising from the concrele hase to a height
of 4 feet above the ground, without touching the earth on any side. To the month of
March 1900 the room was eompletely enclosed by a straw thatching, allowing an alr
space of 3 feet on every side; by this means the daily range of temperature to which
the instrument is subjected lias been ¢ounsiderably reduced.

At a distance of 16 yards to the south of the Seismograph Room is a small
wooden hut crected in the year 1885 for the Balfour Stewart Actinometer. The
instrument is mounted on a stone pier of 18 inches diameter at hase tapering to
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12 inclies at the top, and exposure to the sun's rays is effected hy means of a divided
voof, one half of which vpens towards the north and the other towards the south.

About 40 yards 1o the east of the Main Building is a dircular enclosure 11 yards
in diameter. In it are plased (1) a Btevenson screen confaining self-registering
mgximwp abd minimum thermometers ; (4) o similar sereen containing a Mason
hygrometer; (8) a wooden stand & feel high, carrying two solar radiation ther-
mometors; (4) a tervestrial radiation thermometer; (5) an avapornmeter, consisting
of o shallow cylindrical brass vessel 8 tuches in dinmefer, swrroanded by a wire cage;
{(6) a Symons eurth thermometer for registering the temperature ol the soil at a depth
of 62 inches below the surfacc; (7) a similar thermometer for registering the
temperature of the soil at a depth of 120 inches helow the surface.

The Beckley self-registering raingauge is placed 10 yards fo the sonth-gouth-west
of the above enclosure, and the Glaisher raingauge 32 yards te the noeth of the
north-west corner of the Main Building.

§ LL.-—Routine Work of the Observutory und Staff.

Continuons photographic records showing the varintions of magnetie deelination,
horizontal force and vertical force, barometrie pressuve, teriperature of the air, and of
evaporation ; also antomatic records of the direction and velocity of the wind, and of
the amount of rgin, are obtained with instruments of the Kew pattern. The duration
of bright sunshine is registered by a C!aml'abeﬂ_:Sﬁjo.kes universal instrument.
Photographie records of earth movemenls are obtained with a Milne Seismog'ra,ph.

Absolute values of maguetic declination and horizontal foree are determined, ay
a rule, Torr times a month, and of dip, gight times a mooth. Eye observations of the
principal meteorological elements are wade daily at 6%, 9" 18% and 15" Mauritivs
Civil Time; the day commencing at midnight and counting from 0" to 28", Daily
readings are l(aken of solar and terrestrial radiation thermometers and of earth
thermometers,  Actinometric observations are taken on those days on which the sky
in the neighhourhood of the gun is free {rom cloud at or mear apparent noon.

The magnetical antt metedrological records are measnred ab each hour of Mauritius
Qivil Time, and the records of the seismograph at each hour of Greenwich Civil Time.

Photographs of the sun are taken daily, weather permitting, and the negatives
and one prink of each forwarded to the Secretary of the Selay Physics Committes,
London; one print is vetained. Observations for Time are made daily with few
exaeptions, The Time-Ball on the Signal Monutain at Porl Louis was dropped by
band three times a week until 1900 September 30, and subsequently on every weck
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SEISMOLOGICAL OBSERVATIONS,

1900.

Continuous registration of unfelt earth movements has been obtained with a
Milne seismograpl of the pattern recommended by the Seismological Committee of
the British Association for the Advancement of Science, and described in the Annual
Report of the Committee for 1896,

Particulars of 82 earthquakes registered at Mauritins during the year 1900 are
given in Table I.

Tn vrder to ubilise the seismograms for measurement of gradual changes of level,
on 1595, September 15th, a silk thread was sfretehed across the hrass slit at 484 -7,
in order 1o furnish a hase line. Tt was found, however, that on account of the large
diwmal movement of the boom the thread was frequently eclipsed and no base line
obtained ; on September 23wd, thevefore, a second thread was inserfed at 11470, so
that one or other of the threads is always photographed, and a hase line available for
determining the position of the boom, the scale reading of which is measured at every
hour of Greenwich Civil Time.

The wetor for converting seale readings inlo secouds of are is determined, usually
once 1 week, by turning the arm of the level screw through a knawn arc and noting
the displucement of the hoom. In spite of the precantions faken to ensure accwracy
in the scale value determinations, it was found that Lhe separate observations of a
series weve very discordant, frequently varying 100 per cent. from the mean. Lost
tine in the thread of (he Tevel serew was suspeetad, and the following observations
were made on 1900, December 1si, special care being taken o complele each series
withowt c¢hanging the mation of the serew from direct to retrograde or vice versd.
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) i ¥ \ Sewle } iifect of Teending of Senle Lf¥ert off Veadine of Neale l Toffees of
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i
Div. min . Div. mnuz. . v, i, min.
17°2 280 200 i —1 0 140 372
130 1275 6°9 1970 b 77 570 5770 62
1970 90 1373 180, 1573 8-8 160 45°0 279
.
1010 —t0 1070 17°G 256 10 17-0 3005, 1375
! o L —
, 1670 3675 99 t§0 | 230 33
1570 4973 3-8 (9o o', 130
| . i
I ! i
‘ 11°0 632 1379 2070 —0"3 e
| | | | |
. | . -
| 19 o} ' S o 22
|
t , V

It will be seen that a relatively small effect is produced by the frvst deflection in
ench series, which points to the existence of lost time, the exteut of which may be
computed as folluws :—

From the initial deflection in each series, lhe mean displacement of the boom
produced by a movement of 1" of the level arm is 86, while from the remaining
observalions it is 11" -5, indicating lost time corresponding to a boom displacement
of 4™ -9, or 00115 of & revolution of the serew.

Secing, however, that the whole weight of the instrument is supported by the
level serews, and that no looseness can he deteeted in the attachment of the arm to
the tinely threaded serew with which the observations are made, it is more probable
that the defeet iy duce to the method of mounting. In place of nuts embedded in the
pillar the level screws wurk on brass runners, and this is certainly the cause of aany
ohserved irregularifics foo large to he attributable to errors in the serew.

The distance between each thread of the serew is 0™ 508 ; a rotation of 1° or
4 of a revolution, therefore raises or lowers the corner of the bed plate 0™*-00111,
and this, in the example given, produces a displacement of the end of the boom
varying froan 5™-5 to 183" 9. The range is §2<4, or 73/ of the mean value,
indicating an irregularity in the screw to the cxtent of 0™™ 00103 between the
readings 14 and 20° on the level arm.
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value varies considerably from time to time, and it is imperafive that frequent
determinations should he made,

Daily values have heeu obtained ly smoothing, and means forined for periods
during which the seale value is sensibly constant, for converting the hourly weasures

inty seconds of arc.

[ forming the dinrnal variation of level for each month, Table TIT., all available
days have been used, and the non-periodic variations eliminated by the method
deseribed in the Introdustion under the heading Magwetie Reductions.

The periodic variations, which are given in Table 11I. for every hour of
Greenwich Civil Time, huve been subjected to harinonie analysis, and the results
given in Tables IV. and V. The constant angles have been referred to Maurilius
apparent midnight by the application of the necessary corrections for Lnagitude and
Equation of Time.

The progressive change of level given in Table 11, is the excess of the ordinate
at Maurilius mean midnight on a given day over the corresponding ordinate ou the
tollowing day (+) indicating a filt to westward and (=) a i to eastward. The
wanderings of the bhoom are resprescnted graphically on Plate TIL.

In Table VL. are given particulars of the changes of level produced by heavy
falls of vain during the year 1900.

£ = 6302, M



(li1) APPENDIX.

The figures show what exceedingly small changes of level are recorded by this
éype of instrument, and suggest the desirability of a micrometer serew of exceptional
quality and finish with which to aceurately defermine the scale value, or o eunitable
apparatus for observing the time of vibration of the boom ; with rhe unaided eye this
cannot. he accurately observed when the wre of vihration is sufficiently small.

During the year {ifty-two determinations of seale value were made, the results of
which are given below ;—

Dererminarions of SpisMoeraPH Scare Varvss, 1900.

Day. Vgll-llf of 1?"‘“ Day. | V:‘nll_w t):f. I““‘“‘ Day. Value of It"‘”
. o0 elsmogrant, oun belsu:ugx am, D Smsmogr.xm.
e — ) — : I -
January 6 - 0281 Muy 12 - 0" 39% Beptember 8 - 0°337
13 - ¢ 281 1y - - 0358 15 0409
20 - 0281 26 - 0382 22 - © 358
27 - - 0203 June 2 - - o318 a9 - 0347
February 7 - O gt 9 - o280 Octoher 6 - 0’ 71s
10 - - 0230 16 - - 0-201 13 . 0°499
17 - 0" 240 23 0328 16 - o 176
g - - o- 248 30 - - o 354 20 - 0153
March 3 . o269 July 7 - 07395 27 - 0-10g
10 - - 0298 12 - - o261 November 3 - 0°155
19) - 23l LY Q441 10 0° 15§
24 - - o' 2g0 28 - 0239 18 - 0220
31 - 0529 August. 4 - 0" 340 20 - 0130
Apri] 7 - - o222 1 - - 0328 24 - 0130
L4 - , G233 18 . 07337 December 1 - 0170
21 . - ‘ 02§53 25 - - 0204 13 - 0 Qo
28 l 0258 September . 0318 29 - 0'20¢
May 7 | 2" 500

The above values are derived from the second defiection of the level arm in a
given direction. It will be seen that although lost time is thus eliminated the scale
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BESINTA OF SEISMOLOGICAL OBSERVATIONS

Tasik 1.—LsT of HBARTBQUAKES vecorded at the Hovil, ALFRED QRSERVATORY, MACURITIUS, during the YEar

— — S _ —— —
Shidi Hanritine ‘ Lontinence: Cominenee- Tinne of
Registor ' Register Daie. et of Dis. et of Lacge |l 0
Nambey. | Z\fm;hjrl ' ‘ é-a!(:n_gc‘— ‘ “1(:]TT\) | ‘(‘Ji(nq u,x_

| \ I
I900. | ! » : n m . h wm
370 51 January § . borg.13ty 19.2879
377 *Gz » 17, 9.20°5 ' 9.32°6"' o, 53|
37¢ 63 w130 - S | re.4dts
179 *54. y 151 z0.23°0° ..
380 65 w 17 6.483°c !
, - - : o.a |) 8.2007
38y 66 o 20 6.57°7 | 5. 58 | 8.26°0
382 67 w 24| 7.3371 8. 86
$68 » 30| 22.47°6 22.59°7
384 M69 s 3E 0 14.32 * .
385 70 n 3%1 1g.4070 \ :
| \
71 Feh. 3 4.2609 1 4.3471 4.37°3
72 w 51 10,285 10,526, 10.58'7
73 w7 22, 772 .. 22, 8§60 |
388 74 s 13 G.5600 N ..
75 w 20| 21.44°4 | ZV.47°3 | zi.49°0
390 76 - 22 12.460 . .
. |
392 77 Mareh 6| 18.27°0 !
393 78 s 7| 7-30°0 ce
394 79 w0 . . 3.1570
306 8o w0 2. 10 . .. ‘
81 wlz=13| 23.58°2 0.56°1
Rz w 17 21, 63 21,1971 |
. o 0.534 |
83 o 2t 0.39°4 { z.;8'4 :
300 '+ 84 Aprit 1 7.42°1 7.50"2 ’ 7.55°7
83 »w 13, O.y2z - I 6.49°9
402 86 w17 . .. 1130
404 87 » 24 25.24°9 | 23.33°5  23.34°0
88 » 30 20, 3°6 .. ' 20.25'0
405 89 May 1« . ‘ 17.49'0
to7 | go » 161 20,300 .. | . ‘
’ 91 w 20 6.46°0 6.48°3 ' 6.50°3
92 21, 14.31°9 .. »o14.3600
408 l 93 :, 26 | 10.22-8 ‘ :634'1
94 w 27 0. 53 voe.36e
410 45 June 2 ‘ I3k ' .. ‘
40196 no 9 Y31y U
! ! ‘16, 06
412 97 I » 9 ‘ { 16,252
413 g8 s lo ., 1t,10°8 .. Cotr3bea
414 99 poo T2 201006 o 21.35°3
als 100 N ] . 16,225 ;
416 101 w Tg| 23.352°0 .. .
. , e [f22.0201 " 22,1570
417 | roz mo 2Ty 2000760 0 225000
| | |

LG,

Several thickenings during the day.

=mall tremors lor xome howrs aiterwards.

Several snall tremors.
Numerons slight thickenings.

Small tremors till 38 45w,

Very slight thickenings,

Numerovs irregular movements from 1h, 30™ io

A long series ol regnlar oscillations.

~Nee Plate 11,

Similar to above, but not so marked.

Severanl thickenings about this time.

Severa] slight thickenings.

Numerons irregular tremors,

) _End ar
.‘\m_nli-uul-».‘ Dishirhance
- - ‘ _
I h i
0°g6 ‘
73
o1z | .. ‘
v ‘ 20 . 410
e
0’45 } 8 4074
045 49°3 !
o 13 9. 9°6
SR E 2%.32°1
.. 6T+
20.30°0
042 4.44°5
o z20 11,1301
o'o6 | 22.10'4 | Thickening of trace.
.« | 7.34'0 ' Several thickenings.
040 22.27"3 |
1z.52-0 Slight thickenings.
18.37 0« Several thickenings.
§.50'0
I
o 4_!1_3pm.. !
.. 13.27°0 | Several thickenings.
024 2,489
are shown.
o' i 21.35°8 1
o'o4 | o
) 3. 96 |
014 J 3-9
|
o 1z .. |
6.54 0
; |
.. Il .
040 | 24.30°0
e It | 20.33°2
|
. | Thickening of trace.
.. 21, 0+
009 !
T .. |
014 17.39°1 )
o' 06 1. 86
. lsh ‘
0ol | ..
b Tsolated thickenings.
Coteb |o11.53°6
o0 204573
. . I Isolated thickening.
. 24. 4'0 | Severnl thickenings.
oar | ‘
076

Boom tonching eelipse hand of wateh,

No shocks

* The beginning und ending of these enrthquakes wore masked by air tvemors.
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|
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422 106 " 15 ze, 26 . 20. 9%
Ko7 T 7-7°51 73775 7-43°0
424 108 wo 29| 7.15°2 ) 7.27°8 7.58°4
|
tog | Ang. ¥ .26 5 . 8.51-8
110 " I 8,480 9. 0°0 g. 37

425 | f1ux w 3| 4.35%0 - .

427 [z » I3 20.45°0 L. ©'g

428 113 w 20, 18.3572 19.23'3

114 w23 3-3°5 . 3.5°5
(341 o 28 0.31'0 . Py
410 116 . 28 to. 100 . .
431 1y no 2 2.55'9 3.27°9
!
|
432 118 | Mept, I 8.15°0
- [ 9.39°5
I " 4 3778 .
9 1 9.17 | 9.49°2
120 » 6 0.43'2 0.40"3
L2 " 6 2.27'4 2.530°0
433 r22 w8 3.52°3 . 4. 18
€23 5 91 23. 45 23.10'4
124 » I[3-14| 22.40'c . ©.41°5

435 izg v 17 22. 9'7 22,19'5 {:i;;g ;

436 126 w 19| 1o 65| ra.26'z2| 10.%32°2:

437 127 w 20 i 9.19"7

438 128 " 20 19.20°7 1g.52°2

rz Oct, 0.48- . { 9-31°5

9 g 4077 0.55°7
130 w 20§ 8,481 9. 85| 1g.10'0
131 . 26 - &.10°3 8.12°7

445 3 w29 9.33'8 | 10.T2°6{ 10.21°2

440 135 | Nov. 3 3. g'o . .

447 34 | 5 9| 64773 | 17.43°2 | 17.4874

135 w12 ‘e 1.31°0 2. 03
136 o H0 | ziosadt . 21.43'z
e | oy |, u 8.52°7 | g‘?l;‘
38 | . 30 13.23°3 | 13.25°9
€39 | Dez. g T0.41°2 | f0.43'3
140 I3 . I7.41°1 | 17.44°1
452 (41 w 18| 22,4105 | 22,594 | 23. 0'8
434 142 » 25 . .. 6. 6y

e Qe oo

‘0.0 0

‘13

‘3
s
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-05

* 10

C QR0 oCoo

{e]

86

‘09

"1l

‘24

|

28
‘40

‘o7
‘09
e
"33

-
[a]

da

w
(2]

MO G D

(% B e R VY

-
fte)
REETRTS

- Q

e
ta
>

I+

t

Air tremors very setive,  Several movements
sre regular nnd look seismic.

Very slight thickening of trace.
Slight thickening.

Qcessionnl thickenings until LI"
See Pluta 1.

Sevaral thickenings, apparently seismic,
Several thickenings,

Slight thickening.

Frequent tremors ; apparently seismie.

Freguent wemors throughont ; also very slighi
tremovs oecasionnlly during tha day.

Thickening of trace.

TFrequoent tremors daring the night.

Thiekening of trace.

[ Frequent tremors, with oceasional movemeuts
which appear to be seismic,

Time of Max. doubtfal.

Register at end very faint.
Very slighl thickening,

Register faint.

A seismic movernent nmong [requent tremors,
See Plate 11.

Several very slight thickenings.
Preceded and followed Ly ocrasional tremors,

Tremorz all day.

Tremors all day. Instroment vory sensilive,

Ditto.
Diito.

Shecel changed at 5 40", Tremors all day.




Prare II,

FEARTHQUAKES RECORDED AT Tiik RovarL ALFRED (OBSERVATORY, MAURITIUS,

DURING THE YEAR 1900.

1 millimetre of ordinate = 0-29”,

1 millimerre of ordinate = 0-26”.

1 millimetre of ordinate = 0-15”,

Ax Upwarp MOVEMENT INDICATES A TILT T0 EASTWARD.
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APPENDTIX.

RESULTS

or

SEISMOLOGICAL OBSERVATIONS,

1901

Continuous registration of unfelt earth movements has heen obtained with a
Milne seismograph of the pattern recommended by the Scismological Committee
of the DBritish Association for the Advancement of Science, and deseribed in the

Annual Report of the Comumittee for 1896. Details of installation are given in the
Introdnetion. '

Particulars of 108 earthquakes registered at Mauritius during the year 1901 are-
given in Table L, the principal of which are reproduced in Plate IT,

-

In order to utilise Lhe seismograms for measurement of gradual changes of level,
on 1598, Scptember 151k, a silk thread was straiched across the brass slit at 4847,
in order to furnish a base line. Tt was found, however, that on account of the large
diurnal movement of the booni the thread was frequently eclipsed and no base line
obtained ; on September 23rd, therefore, a second thread was inserted at 11%%-0,
which cannot be eclipsed simultaneously with the thread af 484 -7,
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The factor for converting scale readings into angular measure is determined from’
time to time by noting the displacement of -the beom produced by turning the arm of
the level serew through a known are. The boom is first brought to a convenient
position near one end of the scale; the level scrow arn is then moved in steps, usually
of 8°,and the scale reading of the hoom noted at each suecessive step, care being taken.
to avoid any retrograde motion of the screw during a series of observations in one
direction. When the separate. observations are unusually discordant the operation is.
repeated. The first observation of a series is rejected in order to eliminate.lost.
time. .

During the year 1901 twenty-seven determinaiions of scale value were made, the
results of which are as follows :—

Dapasor, | Vmaimor | SRS | uge. | Vimsleme | Sho
" ”
January § - 0203 + ‘o022 5 June zz - - 0°192 + r027 L4
15 -| o'052+ 033 3 [Julyi3 - -] o147+ ‘036 5
18 - 0+080 + *o17 4 August 13 - 0-168 + ‘o1t 2
19 - 0'239 + .o15 6 17 - 0°588 + 036 4
25 - o'242 + -003 o 30 - 0-578 + <021 5
28 - 1°182 + *026 4 September 19 - 0°531 + ‘o017 5
30 - 0°273 + *oo2 4 28 - 0°543 + o027 5
Febraary 11 - 0304 + ‘021 5 October 15 - 0°520 £ <026 5
26, - 0-298 + ro17 3 Novewmber 5 - o°517 + -o19 4
March 30+ - 0'289 + +o17 5 26 - 0485 + -o0z9 3
xApril 23 - - 0-31I + *004 4 December 1 0°302 + ‘018 6
May 16 - - 0°324 1 ‘032 5 1.11 - 1°155 & o1y 4
June 2 =~ - 0°379 + *ooy 2 | (I 0°403 + ‘008 4
4 - - o'IIiT X *ol4 4

During the cyclone of Janunary 9-12 the sensibilily increased considerably,
indicating a tilt of the boom pillar towards the south, The instrument was adjusted
to a normal sensibility on January 18, and apon the development of a‘second cyclone,
on January 25, the sensibility was further decreased in order to prevent the boom
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from wandering off thc sheet, as usually happens during a cyclone, with normal
sensibility. Similar precautions were taken on December 11.

The seismngram ordinates are measured at every hour of the day (eommencing
at Greenwich mean midniglit as the time-breaks are made at every hour of Greenwich
Civil Time) with a millimetre scale on which are etched also horizontal lines
corresponding to the hase-lines previously mentioned. Scale values for each day
are obtained by smoothing the separate determinations made during periods for
which no adjustment bas been necessary. . ‘

The daily range of level given in Table IL. reters to the civil day, and the
progressive change of level is the excess of the ordinate at 0" over the ordinate at
24" on encl: day, the sign (4) indicating u tilt to westward, and (=) a tilt to
easiward. The wanderings of the boom are represented graplically on Plate I1L.,
together with the daily level readings of the Transit Instrument.

In forming the mean diurnal inequality of level fov each month all available
days have been used, and the non-periodic inequality climinated by the method
deseribed in the introduction under the heading ** Magnetic Reductions.” For
converting the hourly ordinates into angular measure a mean scale value is used
for periods during which it is sensibly constant. The use of a mean scale value
for each month would shorten the computations, but wonld, in some months,
introduce considerable ervor.

The true solar diurmal inequality of level for each mouth, and for the year,
given in Table III. has been subjected to harmonic snalysis and the results given
in Tables LV. and V. The constant angles contained in Table V. have been referred

to Mauritius apparent midnight by the application of the necessary corrections for
Longitude and Bquation of time.

In each month the first term ¢, of the Fourier series is by far the most
important, and it is doubtful whether the third and fourth terms have any real
signifivance.  Their relatively large value in eertain months is probably due to
petty irvegularities in the curves not eliminated in the monthly mean.

'The xatios ¢,/¢,, ¢/c,, and e,/e; are given in Table VI.
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In Table VII. are given particalars of the clhanges of level produced by
neavy rain during the year 1901. The movements of the boom during the possage
of a eyclone to the West of Mauritins Tvomn January 9-16th are showu graphically in
Plate 1L on whiclt the register of the Pluviograpl from January 111 19" to 127 16" is

also reproduced.
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_ - - 3 rpyire : . e
Tapne [--Lsst of Fawraguaxes reeordad al the Roval Avvned Onsenvatosy, Maoritrs, during the YEAR 196,

] i P Connnences Clovirmeinee- T \ Bud of 1
hnlﬁlxtll(“ \kﬂ};&?é}f | Bate ‘ ))z:—‘llllr(hnl;rwlvzlﬂ— oLl T ‘)l:‘[:mu‘m ,\mp!idlml:‘, Dig&:nz!g;‘;_:wg ' Remnarks.
Numbar.  Nuuwher. TR LU it e \ R : \ (GG, |
: \ ! I R S | e
| “"’% ST T T ]
\ | (
I ‘ | h m h m h m 27 h n |
455 ‘ 143 ‘J suunary 7 { 9.3272 | 1.40%0 1.46°6 | 128 3.18°8 Al ] ol ' .
, v 1.35°4 e oun' series of sensi y regular oscillatioys,
/ s | no 8, 03279 ’ { 2.10°5 24370 { No shocks are shown,
456 145 ‘ w 8 ' 20. 1°g . 20. 7'9 | o0-o7 20,184
| 146 s IS 15.55°% ) 15.59°6 | 16, 0°5 | ooz 16, 6+
[ 147 | » 20 ‘ o.13°1 .- 0.39°9 | o°Io 0.4373
143 w RET7U134 7.15°9 7.18'5 | o'07 7,23
‘ 149 ’ » 31| V2.2l . 12.27°7 .. 2. 3171 | Slight tremors oceasionally thioughont e duy
‘ ‘|
|
150 Feb., 2 17.45°9 .. 17.49°7 i7.583 Ti‘lickeniug of trace.
151 s 3| 22.29'2 .. .. .. 22.32'0 | Dislocatiou.
152 9| 13.30°4 .. 13.34'1 | ooy 13.37°6 '
153 " I1 | 2r1,19°6 . .. .. 21,2873 ‘ Two slight thickenings of the trace.
154 » 14 5.24°9 5.28°2 5.32°§5 | o-I§ ? | Slkeet changed at 5. 50m.
408 155 s 15 8.3171 . 8.35°2 | o'07 8.38 71" ) )
156 » 16 2. 92 .. 2,129 . 2.1g°z  Thickening of trace.
157 . 16| 6.589 7. 2% 7. 4'8 | o'og 7- 86
. ez
158 W 20| to. 41 ‘ 10.29°9g { igg;‘i g_‘:é } 10.52°4 'I 'fl‘remors for several hours afterwards.
11.36°1 .. I1.37°0 ir.41° o -
159 » 20 { n -;g 5 s 12‘31. . : 2 8'; l II'\OLHL ed thickeniugs of the trace.
469 160 - 27 ©.57°4 . I, 0°4 . I. 575 ‘
161 March 3 15.40°0 . . .. 16.18-8 | Air tremors active all night. Several movemeuts
‘ ’ appear to be seismic.
471 162 »w 4| 16.40°2 16.45°3 16.49°2 | o°18 i7.15°0
472 165 ' II. 5°4 12.37° 12.47°1 | o'2I 13.30°8
474 16i ” iv’SS 1z, o1 % 12.32'% rz.4§'8 275 14. 5°5 | Inferval of preliminary tremors unnsually short,
165 w aS 8 . . . iz Frequent tremors, with occasionai movamenls
whielr appeur 1o be seismie.
166 . 18 17.18°9 . .. . 17.43°9 | Several sligit thickeuings of the trace.
475 167 » 19 v.10%2 ' 0.20°6 .. 1. 85 | Thickening of the trace.
168 s 19 ‘ 20.59" 7 .. . 21,2171 | Several bh"lll thickenings of the trace.
169 w9 z3 45'2 23.47'5% .. z3.54° 6 bh-fhl. t}ucl(PlllrtU
170 w  EO 3.i2°2 . . 3.17°3 1 A Iew small, 11!‘(‘9_fﬂhlr movements.
|
177 April 1| 123275 .. 12.32°8 .. tz.37°0 | Slight movement, probably insect effect.
172 »” 3 { iz . ;;? | o ;:’ ;’? ; v ' ii:gz ! Very slight thickenings of tlie irace,
431 | P73 w 3 16106 . 16.14°7 .. t8.22 2 | Thickening of the frace.
483 ;174 ”» 50 2z.0470 ) 22,286 22.31 §| o26 22.5172
485 175 » 6 { 2 vem | ' f?'"”. Lo « 196 } [s0lated small thickenings of the trace.
r3.12°7 i5.15°7 ee o 1319
486 176 ,, 6| 21.1970 ’ z1.55°9 | 22.57'9  o'38 & 23.3501
177 »n 6 -"3:83 I ! . “e .
» 7 : | 0.262 ©.33°2 | 3°10 3.23°0 | See Plate IL
| |
| |
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TapL® L—LiST of EARTHQUAKES recorded at the RoYAL ALFRED OBSERVATORY, MAURITIUS, during the YEAR 1go1—zontinead,
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Remarks.

(Izix)

Slight thickening of the trace.

” ”» ”
» 24 ”
b » 22

, b4 . 29 ”»
Probably insect effect.

Probably insect effect.

Isolated thickening of the trace. Slight tremors
lasted till 10%. 59" 3™,

Slight thickening of the trace.

Tremors continued for several hours afterwards.

Several vibrations.
Thickening of the trace,

” ”
» 2

. » ”
Slight tremors until 212, 35 1=,

Preceded and followed by tremors.

Tremors from 44" to 54"

Maximum phase doubtful ; instrument disturbed
by insects.

} See Plate IL.

Several thickenings of the trace.

” : ” 9
” 3 2
” ” 9

"’]__‘remors for several hours afterwards.

Slight thickening of the trace.
Possibly due to air tremors.
Slight thickening of the trace. -
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Active tremors ; several movements
75 23 and 7" 234™, look seismic,

Tremors for several hours afterwards.

Sheet changed at 5% 40,

Several thickenings of the trace.

hatwear

Several thickenings of the trace.
Thickening of the trace.

Several isolated thickenings occurred hetween
168 5°7@ and 17" o°5™, Largest ouly are
given,

Slight thickening of the trace.

Seismic movements among frequent air
tremors.
Several thickenings of the trace.

Thickening of the trace.

Thickening of the trace.
Tremors for 'several hours afterwards.

2 9 »

- 3 b
Several tremors.

Thickening of the trace.

”» ’”

b4 ”

ll Thickening of the trace.

| ” ”

| Thickening of the trace.

”
»”

»”
”

Several thickenings ; possibly air tremors.
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APPENDIX.

RESULTS

OF

SEISMOLOGICAL OBSERVATIONS,
1902.

The instrument used for the vegisiration of wnfell earlh movements is of the Milne
pattern recommended by the Seismological Committee of the British Association for the
Advancement of Science, and deseribed in the Annual Report of the Committee for the year
1896, Details of installation are given in the Introduetion (page v).

Particulars of 98 Barthquakes recorded in the year 1902 are given in Table I, and the
prineipal registers reproduced in Plate II.

On 1202 February 7 a second pendulum was added to the pillar, for the registration of
earth movements in & North-South direetion, and arranged to record on the same strip of
paper as the original pendwlun which registers the Bast-West component. The new pendulum
is mounted on the eastern side of the pillar ; it is 125 m.m. long and at its ouler end carriex
a solid eylinder of brass weighing about 5 ozs. The other end is fitted with an agate cup
which pivots upon a steel poinf, projecting nearly horizontally from an iron block clamped to
the base of the pillay. The pendidum is supported by a thin silver wire terminating in a silk
thread which passes over an endless serew (o a small windlass, both altached to the head of the
pillar ; the former serves for adjugtment in azimuth and the latter for adjustuent in altitnde,

With only one pendalum, adjustment in azimuth is readily made by the finely threaded
foot serew ;5 but with fwo pendulums the adjustment shoald be made without altering the
fevel of the bed plate. Tn the second (Novth-South) pendulum the waker made provision for
this by leading the suspension ihread over a grooved bar movable laterally by pulling screws ;
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but as this method was nob saffeiently delicate an endless serew  was subslituted lor the har
and pulling serews. (On 1902 February 22 o similw device was ftted for the Hast-West
pendulum).

‘The recording index is a tapering aluminium boom, 1-068 m. long, securely fized at
right angles o the pendulum proper at a point 20 m.m. from the pivol end of the lafter, and
115 m.am. irom the south end of the former ; it thus lies parallel with the Rast-West boom.
Afl ity northern end il carvies ablack horizontal dise of slominitum, 20 m.m. Tong and 15 m.m.
wide*, pierced with a fine xlit in & North-South direction. The hoom is ('mlnterl)oiszwl by a
small weight at its southern extremity wid stayed by o il thread running Novth and South
from a slender mast fised {o the eross joint, 'This mast, which can be ciamped at any azimutl,
fornishes an addifional adjustinent in altitade ; the end of the hoom vising or falling as the
silk iz twisted or untwisted round the m: .

The centre of gravity is 80 m.m., the centre of Lhe byass weight 107 m.m., the point of
suspension 74 m.m., and the point of registration 953 m.um. bom the agate cup. \th CoLTes-
ponding distances in the East-West pendulum ave 110, 100, 327 and 957 m.m., respectively)-

In addition to ea-rthquake' movements the instrument records gradual changes of level,
for the study of which the seismogram ordinafes nre measwred at every hour of the day
{eommencing with Greenwich mean midnight as the time-breaks show Greenwich time, for
couvenience in the earthqualke measwres). Until 1902 February 20 the ordinates were rea~
sured from one or olher of two base-lines produced by the shadow of threads stvetched across

div. div,

the registering slit at 11'0 and 487. On that date the threads were removed and others
inserted at every second millimetre, those at 10, 30 and 50 millimetres being duplicated, and
at 0, 20, 40 and 60 millimetres, triplicated. With the scale thus photographed the seismo-
grams are more readily and accurately measure.

Tor converting the scale readings into angular measure it wasg formerly the praetice fo
tilt the hed plate through a small angle, by means of the finoly threaded foot screw, and note
the corresponding displacement on the photograph ; but with two booms fthis method is
objectionable for varions reasons. Even with one boom it was not altogether satisfactory ; in
spite of the precautions taken fo ensure accuracy the probable error of observation was fre-
quently 10 7 of the ohserved quantity, aud occasionally much greater than this. Moreover,
on account of the spontaneous variations in the sensibility which oceur from time to time, it
is necessary to determine the scale value at short intervals, thus causing frequent dislocations
which tend to vitiate the registers. Thronghout the year 1902, therefore, the seale value has
been determined by noting the time of vibration of the hoom, either from direct observation
or by measuring on the seismograms the time interval between a given number of vibrations,
as the boom conies to rest after disturbance produced hy the daily trimming of the lamp &e.

On 1902 May 20 the following observations were made to establish the relation hetween,
the scale value and time of vibyation of the North-South boom, under actial working le«,lj-;
tions, The amount of tilt was determined [rom readings of an astronomical level fixed in |
North-South direction on the bed plate (1 div. of level = 17'42). |

# Pho dige of the Fost-Weat hanm hao Tuwn madrand o
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MADE A% PEE ROYAL ALFRED OBsERvATORY, MAURITIUS, IN THE YEAR 1902  (ixvii)

Thouglh the position of the pivot vemained nnaltered duving each sef of experiments the
individnal determinations of scale value and time of vibration are discordant. In the North-
South hoom the lafter appears to increase with increasing scale readings, while m the East-
Wesl boom it inereases with  deereasing seale readings, indicating that divect motion of the
noythern foof serew tilts the pillar not vuly to Noutli but slightly to East also ; similarly divect
motion of the weslern (micrometer) fool sevew tilts the pillar not only to East but slightly to
South also, Butb this effect must he dus to vegnlarities in the form of the agate cups and off
the pivots on which they vest, as, froin the relative positions of the three fool serews und the
pillar, divect molion of the northern and western serews should give small weste-ly and
northerly eomponeunts of tilk, respectively ; hence in determining the scale value by the
method of tilting the sensibility is alteved during the operation, and the result applies only io
the mean position of Lhe piliar before and after tilting.

The results in the above Tables show that, within the limits of the probable error of
ohservation, the scale value varies inversely with the square of the fime of vibration of the
hoom, and may be written

8=z + y/~*
where & is the angular value of 1 division of the scale, + the fime of vibration of the hoom,
and 2, 7, constants. '

Grouping the observations containing greatest, mean, and least values of § we have the
following equations

North—South Boom Fast—West Boom
1'4_@6 =ax+ 85608y 1620 = # 4 4691 y
0605 = 24 1535 9 G749 = 2 4 2244 Y

GliS =24 L0by 01582

rom which are obtained the following values ol « and y.

x4+ B2y

From Equation  North—-South Boom  East-West Boom

& ¥ z ¥
T and I1 —-013 4-0405 — 051 0356
T and ITT — 033 <0417 — 147 +-0399
T and IIT — 028 40407 —-125 --0372

The most probable values of @ and y are those derived from I and ITT, which have ac-
cordingly been adopted, and the formula for deriving the angular value (in seconds of arc)
of 1 division ol the seale from the time vibration of the hoom is

for the North-South boom & = -0407/* — 028
and for the Bast-West heom & = -0372/* — -12G.

Tn both pendulums the values of « and y derived from Equations T and IT are less than
those derived from IT and IIT ; bul in view of the large probable error of observation it is
doubtful whether this has any real significance. It is, however, a coincidence which calls
Lor remark. - " B



(xviii) REsvrrs or SEIsworoaIcan OBSERVATIONS

In the North-South hoom, at normal sensibility (1 m.m. = aboul §"4) an error of 001
in the obseyved time of vibration produces an evror of 07026 jn the scale value, and in ihe
Fast-West boom an error of 07037, From the ahove ohzervations, however, it sppears thal
the natural period of the hooms eannol be delermined with certainty to within about (Zr(!Q,
owing probably to imperfect pivoling and the couseyuent ivregulavity of movement when the
are of vibeation is sufficiently large for observalion with the unaided eye. To correcily intee-
pvel the recovds of this instrument, therefore, n telescope is necessary lov defermining the
";m,'turai peried of the booms when the are of viliralion is cxeeedingly small.

The results of the determinations of scale value, Ivom the time of vibeation of the hoem,

in the year 1903, are given below. The letters M. and E. indicate wacasures of the photo-
araphs, and eye observations, respectively

Value of 1w of Vale of 1 ., of
Month and Day, i erdiuule. %I{ Mounth and Day, ordiriate. ]i’}[.
g0z, — - E. i 1902. - ; I,
N.-S. E.-W. NG, LW,
Boom. Boom. Hoow. Busm
q4 n i “ d “ “ . .
Juwary .0 7 022 M. October 13 043 23 18,
9 032 M. i3] 028 rai B
z1 .. 032 M. 3¢ 02 22 M.
Tebruawy  ae. a0 II o'50 031 M. “Zi g;; ) j; ?v/i
23 027 M. 23 004 2y M.
23 029 030 M. 1 iy 2t M.
28 Q33 M. 25 ofiy 2z i.
. 2 Q4. ol M.
17 33 eee M. 20 ar2f M.
23 2z M. N
23 o2 M. November .. .. 1 .. 2y Al
26 020 M. 2 064 023 B
27 o4 ¢ M. 5 olig o2 M.
. 13 024 M.
Apri) A w42 M. i6 024 M,
g a2y 038 £ 8 o2z M.
16 . 037 M. \ za 024 M.
7 o2y M. 21 064 oz3 M.
: 23 o2 21 M.
My v e 3 020 M. 23 024 M.
o3 J zq '35 2 M.
13 020 M. )
26 o M. | December ... .. T ez o4 M.
. : 2 o2l orgh M.
June e e 1 82 k] E. < o3l gl M.
30 o 26 M. } 1 ) o235 . M.
V L6 oray M.
July I 1 >33 033 Is. 18 024 Grahh M.
‘ 3 1720 28 B. 22 o2y M.
- 23 b M.
Angngt 7 038 o2l B | 26 =34 M.
N ' 27 o3y D42 M.
Bepbember o ... 12 057 o af B
|

A bav indicates Lhat adjustments have been made before the next determination of scale

'T!'ﬂ.]!nf!.



MADE At THE BovatT ATFRER Obsevarowy, Mateirivs, I8 1IE YEAR 1902, (ixix)

"The #eale valuss used for converting the divina) range and progressive changs of ordinale
into angular measure are obtained by smoothiny the separate deferininations for periods in

which no adjustments have heen necossary. The diwmal rvange of level given in Table IT
vefers bo the Maoritivg Civil Day, and the progressive change of level (Table TI1), is the ex-
cesy of the ovdinale ab 0" over the ondinate sl 24" oi cach day, the sign (<) indicating a tile
to Bastward and Novthward, and the «ign (—) & 6l (o Westward and Southward.

In forming the mean dinrmal inequality of level for each month, only these day: have
Heen ineluded for which complete and undisturbed vegisters of bolth North-South and Bast-
West movements are available. For eonverting the hourly ordinates into angular messure s
mean seale value 6 ased for periods during which il s sengibly consiant.

The non-periodic variations are eliminated by applying fo each mean howrly value the
gorrection _
by — hy

(xz — 12) 22

where x is the hour, counted from midnight, and hy, h,,, the mean monthly value of the con-~
7erted ordinate at Ob, and 24k, respectively.

In ovdey to vefer the Diurnal Tuequality of Level to Mauritiug Time the mean monthly
ordinates at every hour of Greenwich civil thme were plotted on o curve and fresh ovidinates
measnred at every hour of Manritius Civil Time (Table IV).

The curves of North-Bouth movement (Plate I[11) show a double oscillation ; the normal
northerly tilting which sets in at about 15" is checked at ahout 173" and reversed at abouf
18, for o period varying from 1 to 2 Lhowrx in different months. This affect is probably dae
to the lamp used to prevent tremors during the night. The lamp is lighted between 17" and
18", and is placed on the Hoor about 4 feet to the Novth-East of the pillar, its position varying
slightly from day tv day. In the corves of Bast-West movement (Plate TV) the effect of the
famp is not so apparent, as the turning point on the curve oceurs at about the time of light-
ing the lamp. Without the lamp the turning point would prohally occur somewhat later,
and the subsequent westerly tilt he less steep. The effect of removing the lamp is not ap-
parent, in bolh sets of curves the morning turning point vecwiring at abouf, the time of
extinguishing the lamp.

To ‘Hlustrate more fully the nature of the divrnal tilting of the piilar vector diagrains for
each month, showing the amount and direction of tilt from hour fo hour, have heen cons-
tructed by plotting the values given in Tables IV and V as rectangular co-ordinates trom a

fized point (Plate V).

The diagrams are widely diffevent in different months, In March there is a steady til6
to the North-West uatil about 7°.15%, when a movement in the opposite direction sets in, he-
coming relatively rapid until Noon and then decreasing, until shortly before 16" when the pillar
begins to tilt towards the north ; affer 16 the movement gradually changes to North-West
and West, changing again to the North-West: between 20" and 21t The curve between 13" and
204 forms a closed loop, and the effect of the lamyp is to decrease the area of this loop by check=



{Ixx) RESULIS OF SEISMOLOGICAL OBSERVATTIONS

ag ifie novihly, and accentuating the westerly tiliiug aifter 18", The maximum north-wester,.

disturhing foveo oceius between 7" and 8%, and the masimun: south-easterly disturhing fove
bebweon, I’"" and 16",

[

The eurve for November encloses a larger area than fov any stheor month and, with (hos
for Augnst aud Sepiember, offers a striking confrast o the curves for the ofhier monils

From midnight {o 53b the tilt is to the North, turniug then sharply to East and Sonth-Soutl.
Bast, and graduallv hecoming sonth-easter]ly afior ““ ; after

P4t it becomes soatherly, by 17"
wesberly, and Iry 17" wost-norili-wes u—ﬂv- ub the

latler movement is cheeked by the lamy,
hefore 18" and beeoines west-south-wester) untll 194, then westerly : the final northerly 6
- ..

setting in hetween 21 and 22", the movement is velatively slow newr .thu turning poinis at (4
and 15",

The amount and direction of tilt from day to day (from O" to 24%) is shown graphically on
lew* VI. The diagram has been constructed in a similar manner to those on Plate V, hy
ploiting the accwunnlated valnes of Table II1 as rectangular co-ordinates from a fied point.
I Wﬂl ¢ ssen that the pillar tilted generally to the North~Wesi by tregular movements unti
the end of November, when a rapid tilt to North set in and lasted until Decesnber S ; il
pillar then titted fo the Sonth-Fast watd the end of the year, its position on Decemhber 5

)

indicating a tilt of 55”7 to the North-North-West of its position on March 10, alter allowiny
for diglocations,

Tn Table V ave given p’uhcnhr of the changes of level produced by heavy vain during
the year 1902. A povtion of the scismogram during the eyclone of Tebruary 5 is reproduced
on Plate I1 together with the corresponding portion of the pluviogram diawn to the same
time scale. On the same plate is given a diagram showing the amount and divection of tilt of
the seismograph pillar from hour to howr during the passage of a eyclone over Mauritius on
February %. The effect, it any, of the steep pressure gradient is masked by the rainfall effect.
the pillar tilting towardy the area of low pressure as it approached lrom the Novth and again,
ﬂ.pproxhnately, as it receded to the South-South ant ; Whereas the pillay should tilt away frem
an area of Jow, towards an area of high pressure, if the earth’s crust responds to changes of
pressure.
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Conmihiesnent oy

rae Year 1902 (ixxij

Mavreous, i bhe Yian rges.

bunvibing Dadn, _
Rewistor ) <
_’n\'n;nher. st l lj‘ s (‘E.lil'l’;'ls)ﬁ
da h. m. bh. m
257 Jon I oo
252 » 6
2313 g 0.14°1
254 II | 19.32°4
255 » I3~ | 22.40°4 | 22°5I°2
230 o P81y 1 23.54
237 . 21 | 10.29
258% w 2223 | 22,0
239 .- 34 4.15 e
200 w2423 | 23416 | 23.53°3
261 » 25 . 1380
262 ” 27
26 ’ 28 | 19'35
24 » 29 2. 8 2°17'5
26% ' 30 13&6'4
266 Feb. 3-4 | 23.406
267 Maeh 3| 11348
203 " o 4.32%
26y 5 1z | 15.28
270 » 22-23 | 23.50
271 »w 28| 14.55°1
272 April 15 nee
. (12 ]
273 ” 19 2.43°6 .
274 2 19 vee .se
275 " 19 | 10.50°3 eee
276 » 21 17.37 ves
277 » 25-26 | 23.53 veo
278 2 26 2.30 veo
279 May 12 2.30 e
28o* ” 19 vee
281 ” 24 6.44°6 -
6.52°4 -

L"' 0 Wiy
(e, 0.0,

0140

1.54'4

14.57°0

4.34'4

15.".3'6

2’532

3376

e ol \
Muxtinnin
(O }

0.10'4

11.37°8
4.354

I5. 4°2

LV 4]

e

W W

2
o

3434
10.51°4
10.54'7
17.39

3:5.6' T

3. 60
3.160:6
©.206
2.41°C
3.528
G40y
6:54°6

Liuiel
Dmtu?:»m w Awmpiitule, ftennavky.
(L8000
i m.m, "
5.30 ofo | o023
we | e | Thickening of trace.
.30 040 | o015
H) soy | ogy | o018
.45 1o |08
17X . «o | Thickening of teuce,
i1.17 e | Severdd dight thickeain g of trace.
2.30 Sever) *-]lulu fhiel: t‘nmm af e
possibly air-tremors,
5.4% s 'y hOIu thickenings of {race,
. 2°60 | <.yy ¢ decreased wntll 230 15, 48m.
aud LL._.n recomiuenced.
6. o I'50 | O'5%
20.41 .- Very dlight movement.
Fory slight framomrs till 64,
17.30 1o [ 042 wed abruptly @ end faint,
0.49 o'52 0'20

11.42°0
5.18:6

16.19
0.36

17.42

February 8-26 Instrument dismounted for alterations

105 | 040
1o 064
18 o 68
11 o'42
025 | oy
o025 | ooy
005 | 023
oo | o038 |

Thickening of trace.

Frequent slight thickenings of {ince.

2 ” »

Active air tremors from 228, to sh
Seismnic origin doubtful.

;Sr’f' Pl’!fﬂ 1.
dlax mn N8 vegister ‘1’(3 6 2 {1omilly)
» 3-49°2 (40 mills)
10.52 {04 mills)

Probably doe to insect.

Frequent shight thiekeningz of traee.
Numerons tlnalu,nmgq of frace.

Probably air tremors.

Seismic origin doubtiul.

solated thickening :
Tlmes uncertain.

v,\/\,\rs/ !
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I
Tagen L—Lsse of Tarriguares recorded of Wbe Bouvan Avvisn Opsiny aroksy, Mavmitres, in the YEan vyor.—counlenned.
Comumenesmesd, of
Bhide | Maaribiug Dale, _ o | Timeof Eorid Remak
fiogivter | Remisier g Maximum : ; Amplitude. arks.
Nimuber,| Nunher, 1522, P;J:‘::,:xllgx‘l}w ’?&_g’iﬁ?‘;e Larée Wn.ves (G.C.T.) e
I il hoom, h. m h. m h, m, h. m. m.m ”
282 Jue 2 0.30 I.51 3.30 ... | Frequent slight thiolrcn'm- 53 of teaco,
283* “ 2| 13.5%87 13.59°5 ... | Slight movesiint "pmh“bly aiv reors )
from 2V, 64 to 194 and from 2 340
to 3. 5111
234 » 3 17. 40 .- ver 17.15'5 | 17.1602 | .. .. | Frequent slight thickenings {probalily
air tremors) from 3‘1 I6% to 44 510,
285 . 4 Dty v e 2L.52 | .. ... | Some movements bLetween these B
, appear to be seismic.
230 " 1y 4. 73 ... | Seismic origin doubtful.
289 . 20 3-37°9
288 “ 2 Ly es 2.25'7 v.44 e ee Fre&lngnf shiht Hnnkcu_uf's of trace.
28y ” 6. 0 13.30 v »
200 " 30 330 4.20'6 5.30 we | ‘e | Thickenings of trace.
291 July 3 6“.0 ;-33 g II. O } Seismie origin doubtfal,
617 | 2g2% ” 6| 1330 14. 78
e i:; gf 14.45 . e Frequent slight thickenings of fraen,
14.437
018 [ 293 - 9 3.58:7 4. 31 4.13'2 .. | Thickenings of trace.
2494 . 19l 1730 vee 17.32°6 | 17.36'5 " ”
019 | 295 - 20 9.43 9.50 9.56 ” ’
26 » 26 0. 0 3.30 we | A series of regnday pulsadions vide B, Au
Repork mqﬁ p. 27 fig. 6.
297 ”» 26 | 19.29°2 20. 2'6 e | A selsmiv raovemant among
a series of pulsations as ahove, lasting
from 1747 o 233h with gmdually
inereasiug peviod.
298 Angust 2 | T10.15°2 yr 10.20°6 oo | Tsulated thickening of trace.
299 . 2 112600 11.39°4 e 0 o j Lreguent slight thickenings of trace,
300 » 2 T4.45°1 i5. 51| 15. 98 | 15.1274 15.34'3, | 009 | ©:25
e . we | 153601
3 ” 2| 23 99 23.12°9
302 " 2| 23.2377 | 23345 | 23.37°8 | 23.39'3 | 23.53'7 | o55 | o115 _
302 » 3 2.29 3-47 .« | Aseries of vegular pulsations with tre-
mors superpused occasionally.
304 ” 7| 1242 | 12106 | 12. % 12350 | 1z2.26'0 | o045 | o'12
22 303 ’ 81 z21.0 21.45 | ... vaee | A series of regular pulsations,
300 n 8 463 23.48'5 | 23.56'8 vo | ewee | Trregnlar tremors from $4 220 g0 gd, 33b
23.52°6 |
307 » 9 1525 15.12°6 vo | caee ! Frequent slight thickenings of trace.
303#* » 11-12 | 18. 0 vee 6. o o | Unuznally active bremors ; some may be
seismic,
309% |, 16| 828y 2306 | 8318 | 379 e | Bmall tremors,
310 » HY 8.526 3.34'5 8.37°0 4398 ... | Three istinet periods ol activity.
. 8587 8547 } -
9. 14 || ‘
932 195 ]) L.
623 ¥ v 21 10.21°C Fi.4y'g 12.41 oo Frequent small fremors from 214, 6h ¢ill
_ 1348 when stove was Tightad.
625 | 3rz¥ » 2z . 3-18% 3.33°6 e we | See Plate TI.
» 2377 - .
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Convncneement. of

IR TS brate, Timeul End
Romsier e - R Maziminn l)i>:,l‘1"); wa
Nulwer, ieos | “"'L'Jl*t:xll:x,'l'-)r.tl' ‘"1{! ('l' a::x:);v e ""!T""’I};.'l}
(G.CT) thetite ’
\ o L
i3 he m. b, n h. m h, m. h. m
382 Tane 2 .30 I.51 3.30
233 = 2 15.58'7 3-59°5
:3a " 3 v oam " 17.15'5 | 17.16°2
285 " 4| 2049 21.52
zS:(_) . fy e 4. 73 .
287 . 2D 3:37°9
288 " 21 ) 2.25'7 7-44
281 - 22 6. o ee e e 13.30
290 . 26 3.30 4.20'6 5.30
y . .
291 July 3 6 o . 7. 97 1. O
ee 7.30°8
2g2% | 6| 1330 i4. 7°8
oo 14.15°6
. . 14.25°1 14.45
. e 14.43"7
203 " 9| 3587 . 4 31| 4132
241 » 19| 17.30 . 17.32'6 | 17.30°5
293 w20 943 . 9.50 9.56
290 " 2 0. 0 3.30
297 , 26 19.29°2 " 20. 26
28 August z | oarse2 10.20'6
209 “ 2| 11.260 11394
300 “ 2 14.45'1 I5. 5'F | 15. 98 15,124 15.34°3
. I5.10°1 e
5 " 2| 23. 679 - 23.12°9
302 " 2 23.23'7 23.34°5 23.37'5 23.39°3 23.537
303 " 3 2.29 . .. 3-47
304 " 70 1zo4z | azave | 1203 12,150 | 12.2600
305 » 8| z21.0 . 21.45
306 ” 8| 23465 . 23.48% | 23.56°8
v 23.52°6 .
307 ” 9 15. 2°§ . . 15.12°60
3o8# 5 T1-12 18 o . 6. o
309% - 6 8.284 8.308 8.31°8 3379
30 » 16 B.52°6 8.54°3 8.57°¢C g.39°8
. 8.587 8.59°7 .-
. e 174
0. 52 | 9 52 )

. . 9. 33y ..
3ri¥ " 21 10.21°0 . 11.49°9 12.41
3r2% » 22 3.189 3-33°6 .

3:377

Nengelitaute,

Rewnyk..

59

045

]j‘l‘:wrll1!‘.\_§|'. kligh“ thie?!{i‘lﬁllg“.: tlf tl'ﬂw_-,

Slight mrvements (prolably ab tremor.
_‘f_fm_u 24, ()éh to Ig;’;h and feomy 24, 2qh
o 3‘1. Séh.

Foeguent slight thickenmgs (prolaliy
al tremors) from gd, i@l b gt gin "

Soune wovanizute befween  these
appesy to he seismic,

Belswie origin doubttul.

2ot

Frequgélt slight tﬁiakenings of trace,
b
Thigk(;ﬁings of tra:ce.

}Seismic origin doubtful.
Frequent slight thickenings of {race.

Thickenings of trace.

b2 2

) i
A series of vegular pudsations vide B. A,
Heport 1896 p. 21 fig. G.
A scismic movemenb amony
a sevies of pulsations a2s nbove, lasting
Lo 1780 Lo 2330 with gradually
hpyeasing period,

Tsolated thickening of trace.
Freguent slight thickenines of trace.
1 ) E

A series of regular pulsations with tre-
mors super)iosed cecasicnally.

A sertes of regular pulsations.
Lrregalir tremors from 84, 22 to gf. 320

Frequent slight thickenings of trace.

Unusually active tremors @ some way be
seismic.

Sraall trewors.

Thres distinet periods of activity.

Frequent: small tremors from 214 60 41l
1384 when stove was lighted,
See Plate 11




LidWULLQELA R BN HIIOUE 1P A0 L0 Tutir Al L3 UMD VIBRIGIEY ARV, MALGIEIUN, LN PR B WA LuvuZ (1XEI)

-

TauLe i

Liwr of Bamvoguages recorded at the Bovan Auewen Ouspxvarony, Matmerrs, in the YEAr 1goz.—concluded.

Connuenasiend uf ‘ .
quilr | Maetie ke, . Timeof ]?;?:1 l ]
plele | Repis Pratiminary | 4 Pho 0 Waves Aasumind | pretuvhaneo Avplitnde, demurks,
R I IR -l e T il SR B
d H. m. h, m. R h. m. boom. m., 4
w7 | 313 August 22 6. o e 0.0 v | Frequent abrupt dislocations : Vides B.A.
- . _ . Report 1896, p. 10, fig. 2.
Gio | 314 ” 24 | 22153 2.24°2 2,291 e [, e | Hlight thickening of Guce.
115 » 26 2.51 | T 3.20 oo | Beveral very slight thickenmgs of trace,
o3 | 310 " 30 | 22. 71 22.21°0 2.540 | 22.537 oo | o119
22.5574
317 Sept. 19 | 22.11°6 22.14°1 | 22048 | 22184 oren ooz
hr | 318 no .22 2. 00 2.11'9 2128 320 | o030 | Fellowed by tremors for several hours.
fe2 | 319 " 23 | 20.39'1 . 20.54°3 200 | o350
320% " 23| .. 21.37°4. | 25.384 | 2315 210 | o5z . » .
.- . Z1.4574 165 | o4l
. . 21547 200 | 063
. 22108 245 | ob1
. e 22,147 55 039
3z21% | October 5 1'30 . 3.30 «-» | Freguent very slight tremors ; possibly
air tremars,
hiy | 322 59 6 9.46°4 9.55°2 9.57°0 | | 10.18 vee | e | Thickening of frace watc,h error un-
- i - verbaln.
3a3* " 9 4. O ee 5.30 vo | Frequent tremors (possibly  air tremors)
. - : nntil ehanging shest ab 53t
az4® " 10 II.5I°0 | 11.54°6 .18 | o35 | oig
q25% » 13 0.0 1.44'7 4 o o'50 | <13 | Frequent tremors : possibly alr tremors,
bt | 326 ’ 13 | 12.41°5 12,582 | ... | ... | Meveral slight thickenings of trace.
52y " 13 | 14.3276 | .. 14.40'7 | 14.54'0 | I4.57°2 | ... <. | Thickening of truce.
328 ” 17 | 1r.30 12.30 iee | Prequent slight thickenings of trace.
, 32y " 20 450 | .. .- 5.20 [ .. | ... | Oceasional slight thickenings of trace.
Uy 330% » 28 1. 3 .« | Frequent twemors on 28th : possibly air
tremors @ time of max approximate.
331 » 28 17. 7 17. @ 17.13 ... | Isolated : Thnes approximate.
332 ’ 28 21228 212373 | 2120 T D ” " ”
333 ” 29 5. 2 15. 28 | 18 ¢ " » 5
334 » 29 19.30°3 | w3bo | 10.39 ' '
335 ” 30 23-33°0 [ 23.344 | 23.37°C } Appmentlv geiginie movcments among
) e 23.42°9 | 23.477 | 23.537 ree frequent air tremors.
336 Nov. 2 19.45°0 | 19.45'7 | 19.48% | 035 | o009
_ 337 " 3| 13.51°6 13.52°5 3.50'0 ... | Irregular thickening of trace.
B3 | 238 - 4 11.558 | r2. T8 | 12. 36 | 1z 41| 12418 {060 | oiff | -
o 33w - 15 9.39'5 10. 7'8 8 R L5z 0’50 | o1} .. . '
RE8 | a0 » 20 | 20.51'3 2r.217 | 21.23°3 | 23. 73 I'50 | &30 | Max in N.-8. register ab 22h, 5™ (o6
- 217200 100 | ozl : : ),
b3 | 341 o e | opaey | 7256 | gazy | 7a81 | 1030 1'90 | 04y -
342 " 29 6.45°3 oo | An apparently selsmic movement among
. ) N frequent alr tremors.
343 ’.2 30 3. 3 3. 7 . | Very slight thickening of trace ; isolated.
344 Dec. 4 o 0 . R o f Very slight thickening of face.
345 n 6 13359 . 13.39°8 13435 «. | Jrregular thickening of trace.
) 340 " 15 0.37°6 0.44°7 0.50°3 1. 18 o4 | 010
.r-;r?g 347 1 03 L7251 17.24°3 70 10 17.5%°6 [S1EV] i3
6ig | 348 . th 5.32°0 [ 5.30°8 .
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APPENDIX.

RESULTS

OF

SEISMOLOGICAL ORSERVATIONS,
1903.

The instrument used for the registration of unfelt earth movements ixof the Milue
pattern, recommended by the © Seismological Commitiee of the Dritish Assoeiation [lor (he:
Advancement of Scienee ”, and describod in the * Annual Report of the Commiltee ™ for the:
vear 1896. Details of installation are given in iha Introduction io this volume.

Particulars of 80 Earthquakes recorded in the year 1903 are given on pages (Lxviii) to (xix).

On 18062 February 7, a second pendulum was added to the pillar, for the vegistration of
earth movements i a North-South direction, and arranged to record on the same strip of
paper ag the original pendulum which registers the Bast-West component. The new pendulnny
is mounted on the eastern side of the pillar ; il is 125 m.m. long and ab its oubter end carries
a solid cylinder of brass weighing ahout five ounces. The other end is fitted with an agate cup,
which pivots upon a steel point, the latter projecting nearly Lorizentally from an iron hlock
clamped o the base of the pillar. The pendlwm is supported by a thin silver wive terminating”
in a silk thread which passes over an endless screw (o » small windlaes, both attached o the
head of the pillar ; the former serves for adjustment in azimuth and the latber for adjustuenl
in altitude.

With only one pendwlum, adjustinent in agimuth is veadily made by w finely threaded
v kN 2 J ™ A .
foot screw ; hut with two nenduiums the adjwstment shondd be made without altering ther
’ H i =
level of the bed plate. In the second (North-fiouth) pendulum, the maker made provision for
this by leading the suspension thread over a grooved bar, movable latevally Ly pulling screws ;
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but as this method was not sufficiently delicate, an endless serew was substituted for the bar
3 »

and pulling serews.  (On 1402 February 22, a similar device was fitted for the East-West

pendulum).

The vecording index is a tapering aloninium boom, 1°068 metres long, secnrely fixed at
right angles to the peudulum proper af a point 20 m.m. from the pivet end of the latter, and
115 m.m. trow the south end of the former ; it thus les parallel with the Bast-West boom.
At its noythern end it earries a black hovizoutal disc of aluminium, 20 m.m. long and 156 m.m.
wide,™ pierced with a fine slit in a North-South divection. The boom is counterpoised by a
small weight at iis southern extrewmity and slayed by a silk thread running North and South
from a slewder masi fixed to the cvoss joint. 'This mast, which can he clumnped at any azimuth,
fnenishes an additionad adjustment in altitude ; the end of the boom vising or falling as the
silk is twisted or untwisted round the masl.

The contre of gravity is 80 m.im., the centre of the brass weighl 107 mi.m., he point of
suspension 74 m.nw., and the point of registration 953 m.m., from the agaie cup. (The corres-
ponding distances in the Fast-West pendulum are 110, 100, 127, and 957 w.m., respectively).

In addition to earthquake movements the instrument records gradnal changes of level,
for the study of which the seismogram ordinates arc measured at every hour of the day
(eommencing with Greenwich Mean Midnight antil May 30 and subsequently Mauritias Mean
Midnight). To facilitate measnurement, and to insure accuracy, s scale is photographed on the
register by means ol fine threads insexted ai every second millimetre, those at 10, 30 and 50
miillimetres being duplicated and at 0, 20, 40 and 60 millimeires triplicated.

Tor converting the scale readings into angular measure it was formerly the practice to
1ilt the bed plate throngh a small angle, Iy means of the finely threadod foot serew, and note
the corresponding displacement on the photograph ; but with two booms this method is
objeciionable for various reasons. Even with one hoom it was not altogether satisfactory ; in
spite of the precaniions taken to ensure accuracy the probable error of observation was fre-
quently 107 of the observed quantity, and occasionally much greater than this. Moreover, on
account of the spontancous variations in the sensibility which oceur from time to time, it is
necessary to determine the scale valne at short inlervals, thus causing frequent dislocations
which {end to vitiate fhe registers. Throughout the year 1903, therefore, the scale value has
DLeen determined by noting the time of vibration of the boon either from direct ohservation or
by measuring, on the seismograms, the time interval between a given number of vibrations,
as the booms eome to rest aiter disturhance produced by the daily trimming of the lamps &e.

The resulls of the observations made to establish the relation between the scale value and
the thne of vibration of the booms, are given in the Volume of Observations for 1902 :

The forinule used throughout the year 1908 were :—

o
3

0407/ — 028 for the North~South boom
0372/* = 125 for the East~West boom

where § is the angular value (in seconds of arc) of 1 mill of ordinate and = the fime of vibra-
tion (in minutes).
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The 8ceale values thus found were as follows ——

RESTLYS OF SEISMOLOGICAL ORSERVATIONS

Valoe ol 1 m.wm. of Value of 1 m.m, of Tulwe of @ ov, o
Month nnd Day, ordinitée, Month and Day, ordinate. Month and Day, ordinite,
1595 N..5. R.W. + 1903, 1 N.-S. B3, 1903, N.-8, T.-\V,
Boom, Fasi, Boom, Do, Bsoin, B,
d a d
" " " ” " "
Janwaey L, 7 102 064 | May v LI 019 N Avmedt L, 26 SN | Ey
S Gy ! 042 ' 12 029 @y 28 U
10 102 013 13 0’15 S ih 29 037
i 103 L 14 115
13 () 03 15 090 ie22
17 oh2 o 58 18 022 Scplember .., 1 R 28
13 074 20 - s 4 o33 36
20 e 21 U3z 5 233 oo
21 sy 22 . 032 6 34 T3
22 7L 26 o2 12 233 O3
24 066 27 A 13 o33 a2
30" n 066 30 . 28 14 o360 O
Ig 3h 33
. 23 Oy
Felmmaey ... 3] o8o 066 | June we 5 061 24 | 33
. 18| o9z 079 7| o16 0'38 25 | 03 S
19 052 8 o015 26 33 010
20 o081 9 ~aT 28 033 0’33
o8 11 0'30 w3
117G 12 gt
16 .:.'(,9 .. Gotabor 1 G35 039
17 gy B G@ag w3
March i o dh o ho 20 wIg v 32 <730
i3 o5 2§ 0'40 §z oray 16
17 a2y 26 s @30 Iy 046 6T
20 2y 27 040 .. 1" ez G4B
27 31 28 040 orz2q 21 o771 '35
28 o'27 29 | o1§ 2y 24 56 030
2y o2y 3o | o027 27 1 ©52 038
. 2y D3e
Apri 2 o83 July U S F or2f
3 o 36 2 .. 029
4 74 2y 3 .. a2 November ... 1 a2 29
O o'74 o2y 4 [oSTs) (23 2 Lo o'z
S| o8; f '35 3 3l
Q [ 30 j{e) o 73 030 < [sXvird 2729
15 | o7y i o rag 7 02
7| e85 | o3r 14| @55 ; 13| cbe | o3
18 27 3¢ o3y 16 Gl 38
21 | oy 27 30| osh 18 w28
23 a7y 2y N R 20 g2 030
25 a7 a2y 27 g2 28
3 o0 PUNAY 23 52 o2y
| Anguet 4 o g1 15 24 . 30
7 gl . 29 '8 o'28
May 1 227 5 w7 057
3 w2l gl L 3t ..
I ot arzh 11 a36
7 ozh | 12 039 .. Decembey .., 2 o 031
8 g 1 orzh 3 (30 57 7 T 038
" 150 ih 3y 11 031
I ‘ e ‘ w36 25 44 57 ta 3l

The scale values nsed for converting the dimrmal range and progressive chanze of ordinate
into angular measure arc ohtained by smoothing the separate determinations for periods in
which no adjustments have heen made, and for the hourly ordinates a mean scale valoe 1s

waad Fav nariade dvine which 1nin laves ahoanoen Aaf amale ralna hag arenivearl
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The divrnal vange of level given on pages txx #u bexii peters to the Mauritius Civil Day,
and the progiassive chfm"‘t‘ of level (Table T11) iz the excess ol the ordinate at 0" over the
ordinate at 24" ou each (Lﬂ the sign () indicafing o tilé to Bastward and Nortiward, and
the sign (—) a filt v Weshward and Sonthward.

The amonnt aid diveclion of Ut from day Lo day (from O tu ZL“) s shown graphically on
(Plake TIT). The dingram has been coustructed in a similv manney fo those on (! late VT) by
plotting the acermnlitsd valnes on pages (1xx) t(a ( xxii) an rectangulasr co-ordinates From a fixed
poml Frova January 64 to 12 the pillar filted 5" o Huilhward ; from Jaanary 23" to Februavy
¥ gidbed §7 1o Bast-North-Tast, from Tebruary 160 to Mareh 330 tilted 87 to South hy West,
after a (UL of 77 to Sunth-West asud velum. From Yaveh 130 o '.30‘ it Hlged 77 to West-Houth-
West, Thance to {he middle of November the tilfing was 467 {0 Novih-Westwaxd, by very
irregular movements, Peein November 15° to December 11 the pillar tilted ireegulazly 31" o
Soulh-ward and thence (o Decombor U5 filted 67 to Tast-Koril- Hast, Wand, after which the
novem: m’f wax generally Weatward, On pages (Ixxiv) are given pacticulars of changes of level
produced hy heavy 1ain duwring the year 1903

In forining e mean diurnal inequwelily of level for each month only thore days have
been includsd for which complete and nwndislurhed vegislers of oth north and east components
are avallahle. The nou- pemer_i variafions arve elimmated by applylng to each mean hourly
value the correction :—

N
ho— )

where £ is the honr, commted from midaieht, and =, @y, the mean monthly value of the con-
verted ordinate ab (") aw! 248 rexpactival v
In owder to refer the DMirnal Tnequalily of Level fo Mawciting Civil Time, the mann
monthly ordinates From January (o May (when rhey wore masastred at cach howe of Grosnwich
Civil Tunu were plotted on a curve and fresh ovdinates measuved at each houwr of Maariiins
Civil Thme (pages Lxxiii).

The Novth component (Plate TV) shows a double oseillation ; the tilt to novth which sets in
atabout 15" is veversed at ahout 1S for a period which varies considerably in diffevent months.
This effect is probably due {o the lamp used to prevenl tremors during the night. The lamp
is lighted hetween 17" and 15" and is placed on the Aoor abouk 4 feet to the North-Rast. of e
i)LU%Ll' ita position varying slivhily {rom day to day. As, in the pf)ﬂiﬂon this lamp clearly pro-
drees o tilk bo South it may he assumed that it also profuces & tilt to west. Sneh an effect, is,
however, masked m the Bast comaponent, as the turning point in this element oncws approx-
imately at the times of lighting the 1 lap. Tor a simidar veason, Lhe effecl of extingnishing the
lamp in the morniug is not apparent in either compeonent.

To illustrate move fully the nature of the dinrnal tilting of the pillar, vector diagrams
tor each menth and for the year, showing the amount and divection of Lilt from hour to hnm
have been constrneted by plotting the \:Llue aiven on pages (1xxiii) as rectangular co-ordinstes
from a fixed poinl (Plate VI).

The diagrams are widely different in different mouths. Tn Tanuary there is a steady tilt
to the Morth-North- West until shortly hefore 6", when a rapul reversal frkes Ishco the ik he-
coming velatively wmpil (towards Soulh-East) until Noon. and then dpme wing, Alter 13" the
movernent hecomes move easterly, eradunlly changing to novthevly, westerly and southerly.
thus forming u closed loop 1)euWPeu1L“ and 1‘33“ hy 20" the movement is again webmhf
gradnally becoming novth-north-westerly. In the w*mlea months the enyivm are 1uwulm, SO~
ing ou the whole a north- westerly lllu antil about 6 with vetuwrn antil the afterncon. The
form ol the closed loap iy the evening s defey n_uw'l principe iy by the lamp which produces
a eonsiderable Hilt 1o Wouthward. The November and Docomber curves are similar in eharaeter
with v ery %mall evening loops and enelose lareer wreas than ooy other except the Febrnary

e} 1 A




{lxviil) EARTHOUARES RECORDED AT THE ROVAL ALFRED OBSERVATORY, MAURITITS, TN THE Yeaw 1903

Le=L1sT of Banrnquaiss recorded at the Rovar Arpuis OvSERVATOLY, MAURITTUS, in the YEAR 1503.

Ty
. Commencement of
Shide | Mauriting Tate. Time of End
Begistor | Legister Preliminary . Maaximum Distu(;'ibance
Nimber.| Nnmber, 1003, e oy | W™ | @omy | @D
a b, . b, m, h, m, h, m h, m
349 | Jan 2 . 12.58'9 | 13. 08 | 13. '8
350 » 3 e 23.19°'0 | 23.23°2 | 23.25'2
i 351 7 3 23.36°0 | 23.39'3 | 23.40'5
068 | 352 " 1 5.20'h 5.34'6 6.11°9 7.
353 » 5 .- 12.438
35'4‘11 N 6 1-30'3 . 2'13.0 3 5
355 » 9 2.24°3 2.30°5 2.45°7
. 2.37°5
f7i | 350 - 14 2188 2.22°4 2.24'7 2.47'8
357 » 14 3. 51 3.1g°0 3.21°¢4 4. 7'2
676 | 358 Feb., 1] -10.1'3 | 10. 80| 10.11'8 | 10167 | 10.59'1
— 10.260'6
359 ” I 15.18'5 | 15.19°1 [ 15.21°5
360 ’ 2| 1014’5 | 10.16°6 10.21'7 | 10.22°5 | 10.28-8
632 | 361 » 11 | 16.16'1 - 16.25'0 | 16.250 | 17.137
686 | 362 ” 2y 0.536 1. 10 1.30°9 1.35'8 3. 04
363 | March 2 .31 | 0.39| o 65
362 woo LI 7.580 " 8. 4.3 | 81273
690 | 305 w15 | 153573 15.53°6 | 15.56'4 | 16. 8.0
G_cz 3(36 . 2z (5. O 15. 7°9 15. 9°9 15.20°8
698 [ 307 » zg } i0.4zg 17.26'2 | 18.24°6
- 17.48'8
fyg | 368 wo 30| 3425 | 3472 3585 | 4 34| 4154
36y Apil 1 7275 . 7.25°0 ' 7.26'9
370 3 5. 58 . 8. 83
37 n 4 7.24 7.27
37 ” 10 ] 1yah - 19.22°6
7O3 ) 373 » 12 3462 3.54°0 3.54'7 5.10°2
374 PR T - 7 p 23. 42 | 23. 86
374 ] 27 . . Y 8.[2'9
704 | 376 ” 29 0.3 R 0.150 0.17°5 w5279
795 | 377 ) 29 4107 172 5.12°0 5.14°8 71602
378 | May g | 3.54° v 14. 06
797 [ 379 w3 Ouys 6.580 | 7. 13| 13
380 R 7.172 | 7.233 | 7.25°5 | 7.40
| 38 » 13| 15.230 . . 15.27°6
708 | 382 w15 | 123 . rg- g
383 ” 6 3. 46 . 3.10°0 2030 3.2273
384 » 17 0.20 2,589 1. 5.2 I 72 3.48
32§ 7 23 '-"0-31'1 . . . 2¢.32°T
7104 3c0 ) 23 | 22.30 22450 | 22490 | 2250 2301
307 M 23 4.30'7 e e . ? 51000
388 June 2 1.30 3
718 1 389 " 4| 15118 (sa72 | 15089 | 1546
720 | 390 . 7 y.28-0 9.43°7 G497 9.53'9 (3. 271
391 » 81 5457y 5552 | 55690 6.3277
72z 392 » 9 11.510°6 12, 5°0 12. 78 2. o1 v2.2h0

Amplitude,
mm, "
‘0.55 | 020

1oo | 036
I's 0'49
0’55 | 027
o065 | 032
035 | 017
025 | o12
085 | 046
225 | 157
o'25 | 0°16
o6o | 013
015 | 003
2o | Gos
o200 | o0s
Ige | 034
45 | @33
2'0 46
085 | 020
o'50 [ ]
40 O 10
o35 | 99
oo | oy
A ~NYN

Remarks,

Loss of register after 13 4™.
Isolated thickenings of i

Sheet changed at 5b, 0™,
Slight thickening of trace.
Frequent thickenings of trace.
Several thickenings of trace.

he frace.

Hes Prale.
cantimeony sinail mu\mm"nN 1t No. 3270,

Sl trelsors Lo several howrs aftee
Wull.l

A few slight movements for seveyal houra
afterwards.

Isolated thickening of trace.

A few faint tremors afier wards.
See Plate.

Isolated.
Several very slight thiekenings.
Thickening of trace.

» »

Small movements antil b, 5.0

Isolated.
Several slight thickenings of frace.
Slight bhaekewing of tiace.

» bH
" »
Tsalatexd,

Tsolated : very slight thickenings of trace.

Sheet clanged hetween 5, 36m. to 467,

Tuaolnted tlickeniing of frace.

Faint movements conmmenced ab 6%, 142.5.

Faint movelents tor several honrs after-
wads.

Isoluted @ very slight.

Severul thickenings of trace,

Blight thickening of trace.

Thickening of trace.

Heveral slight thickeningg of trace.

Tsolated : slight.
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Tapnr L—copedided . —Tist o Taevraoacss recorded al wue Lovay, Aneien Owsrpwirors, Maomrius, in lhe Ve 1907,
e S B N l
Cotinenesneni, of .
Suide | Munritivg Date, — : I B " E(:\fd )
oisiey | Recister . Fratiminavy | vy 00 e I— Mazimum | Digtnrbance Awmplitude. Remarks.
» nuber| Nwmber, s, Ty ] '((-,\."_:_q‘.__' hl{f-.'l.C.'lv‘,‘,-” (G.C.T.) (&.C.T.)
v SR R - -
| | | 1
d h. m, b, m, h. m. h. m. h, m. m.m, 4
193 June 10| 16.585% 17. 2'5 | 17. 3°5 | 17.35 Faint movements for several hours after-
. wards.
7234 | 304 » 10 17.182 | 17260 | 17306 | 17.32°2 | 17.41°'5 045 | o1
395 » 15 | 23. 2°§ 23.22°3 Several very slight thickenings of truee.
727 | 390 ’ 17 | 20.284 20.37°7 ... | Several slight tremors.
732 | 397 » 24 | 19.25'6 14.14'3 | 14164 | o025 | 00b ) o
398 » 25 | 13.49'3 19.29'8 -« | Very slight thickenings of trace.
738 | 399 July 2 21371 22.14'8 | 22.16'1 | 22.31'8 | o35 | O11
740 | 400G ” 4 5.17°0 5.21°1 5.25°2 5.36'0 | 035 | 011
746 | g0t ” 12 6. 271 6.100 6.13°0 6.15°9 6.44.7 | o020 | 006 Verzr faint movements commenced at
58, g4om. 6.
402 no T gg;% } Slight thickenings of trace.
750 | 403 August r1 4.53°2 4.54'3 0'50 | 027 | Tremors lasted till 14%,
5.17°4 045 | 026
404 |Sept. 3 3.51'8 .- 4. 2'7 4.457
405 » 3 6.41°5 6.44'6 7. 21 . .
. 6.50'8 .
406 - 6| 13.258 I4. 34| I4.15'5 ] _
407 ' v 7.37°7 7.54°9 ... | Several isolated thickenings of trace.
760 | 408 - 7 7.58'5 8. 44 8. 6.9 8.137 841°3 10 030
7h5 | 409 . 8 5.20°8 5.27'0 6. 3.1 .
410 Outober 1 22.56 23. 2
411 ’ 4 17.19°8 17.27
a1z " 14 6.581 7. 36 7. 51 7. 74 o5
413 wo Ly 3313 3338 o5
414 no 2| 3325 | 3430 | 3472 | 3480 025
415 " 21 0.24 . 0.28
w77 | 410 . z1 10, 2°2 11.10 E.-W. boom dissmbed by inserts. Max
‘ _ in N.-8. xo". 6™, amplitnde °5 miils.
417 . 21 17.36 ' " 17.41
418 “ zq 1.24'7 1.25°0 1.40 I'g 045
J1p¥ . 25 1.41'0 06 | 018 | An apparent seismic movement among
frequent A T,
FEIVES 2y 14.44°2 15.12°) 15.20°0 | 15.40 1% o'51
S 30 3.50'4 4504 4.55°Q 2°0 060
422 Nov. 10| 17.424 . . 17.56%7 . o] Fivquent thickenings of trace.
423 . o | 18,179 | 18 84 Loy [ afady 0 18377 | w0 | anrd
124 - o 2.4 25N 2.5 g a1y
425 Dee. Q hoo 611 6.16 1'0 o730 | Neismie origing doubttnl.
120 . 10 ISRy B B Reginler Faint,
427 - 3 19..4.;.4'4 . . Slight A hickening of trace,
425 " 1S 4. by g, g Y O i S R TV U VSRS P B L
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APPENDIX.

LIST OF EARTHQUAKES RECORDED BY
THE MILNE SEISMOGRAPH DURING
THE YEAR 1904.

(The Results of Observations of Larth Tilts given in previous Volumes are not
published in the present Volume, as it has been found thai the Records
are affected by a Lamyp used at Night to check Tremors.)



| HARTHQUAKES AT TAE RovAr ALFRED Opsenvatony, MAvROIDS, 1N THE VEAR 1904,

~—

3T of LanTuouakms recorded by the Mimxe: Smssocrary ab the Rovan ALFRED DESERVATORY, MAURITIIG,

during
vhe YEAR 1goa
| Tihnzs of Compiencement of ) | | Amblibude. -
» Mugritins 190 . - _ Pime ar , Pinerol Bwd o 0 0
Teyister el | oo ' Maximum T ’ 5 <
[\":Tn?)mk-. Date. Pl:ﬁg:;;;‘,:’y 3({1((1 (I?I’II{I'SB Lu‘.ag;cz l\?}:u)vx:s ! ((}é.kl;_u\.). | ”{?f'}ilv}"”,’w WMills, | Lo Aye, Hetmarka,
() £ LS A | !
\ . I | o
‘ l | ; | ——
b
. l
" h m L m h w h o ‘ ' ‘ re
429 Jan. 1o 3.13°0 5.39°6 3.47°1 1 3.48'6 | 3.56°6 ‘l ‘ Thickening of trace.
3.53°0 N
430 s 20| 151574} 15.55°4 16, 9°¢4 , 16,1674  17.20 0°85 | 0734
431 w29 0.32°% . - ‘ ©.33°3 ‘ I. 5 |o25 @10
432 - 29 33 . 5.49 6} I Freynent irregular thickeninga af
| | ' frace.
| | ! |
| |
. o
| feb. 4 2. 10 .. .. 21,1177 N Isolated ;. followed by oceusional
133 . l | ' ¢ thickenings of trace,
[ 4 21.57°7 2. 377, 22014 7 %3 !'7‘0'4 0713
434 w 9| 8.4y o | . 8.55 . »
| | ‘
I | l
435 March 31 2,387 2.40°7 2.45°7 2.482 3-31°7 ‘ o'5 | 027
436 »w 31| 6.9 ’ 6.167 I 6.18:7  6.3177 [ o4 ‘ 033
‘ [
.. | I
Z . o ! » . .
1 437 April 4 10.24°3, 10.36"3 10.58°8 11.92°3 " .. ‘ ‘o | 0°30 | Reglster faint.
1438 " 5 10.36'9 | 10.55°4 | 11. 09 ] 1. 3°4  11.27 03 ‘ c-og
1439 “ I 14.42°8 .. . 14.50°8 14.55°3 15.15°8 03 | 0°09
440 »” 24 7.12°3 7.22°8 | 7.26-8 | .. ‘ o'4 | orz
| aq . 26 10.11°9 ' .. | . Io.22°9g oo Frequent irregular thickenings of
: ’ ‘ ! | ‘ . trace,
’: |
: ‘ !
442 May 1 7.21°4 . | 7.287 \ 7.29°4 8. 3-4 |
443 " I] 15.50°4 1. 5°4 | 6.16°¢, 16.51'4 |10 ’ c°30
444 »” 2 . 88 . ; ‘ .. 0.15'8 Lo Several slight thickenings of frace.
445 " 2| 10,588 1,181 1, 581 111503 | 06 o018
446 “ 15 | 2z.15°0 | 22,165 1 23.20'0 : Isolated thickening af trace.
447 w19 | 16.27°9 . | 16.309 " 16.35°9 N w
4458 w21 11,73 .. RIS A B -- | Very slight thickening of trace,
449 ” 26 4. 2°1 4. 771 I 4.1971 | 0'3 | 00y | Puwsibly air trewors.
450 » 20 o, 87 0.14"7 0.1g°7 ©.70°2 | 0-§ ' 0724 ‘Lremors tor several hours afterwards,
451 » 31 3.41°2 . 3:47°7 0 4. 072 ] 03 ‘ 0 29 | Lsolated thickening of trave.
| |
| | | o .
! June 254 15,4235 | .. .. Lo I5.16t0 y5.2003 o Isolated ; Ivllowed by accnsional
452 ‘ i thickenings of trace.
» 25 ‘e 15-35°5 15.46'0 - 15.54°5  17.35°5 ’ 20 0o
453 w 25| zr.2100 | 22, 070 | zz. g6 234171 | .. ' . ‘
454 » 20 2} ! 1 34 I Occasional thickenings of trace.
| 455 .27 0.282 Loy 1,382 4. 572 0°7 o'zt
; [
' |
' | .
456 July 23 0.361 11601 1.19°6 1.39°6
457 w23 .. 16, g1 .- o b .. | Regisier faint, N
458 ” 23 1.58:6 2, 101 2. 5°1 ' 0°5  0-13 | Activeair tremors cmmm;.nced nt 24k
459 w27 5.57°6 .. . 6506 ’ o1 | Very slight thickening of trace.
460 | . z7| 26.447°6 .. . ‘ 16.40°6 | (7. 74 |
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Ligr of BarTeQuakes reeorded by the MiLNT SESMOGEAFE «t the Roval, ATFRED OBSERVATOSY, MATRITETS, during
the Yian rgoj—contincea.

. N ! Tiyge of Qomwencement of | Amplisude.
Shide | Hauitineg | o . . Pine of "Miine vf End o
legiuter - Register F004 , Maxinuun — I Remarke.
hber.. | Kuhes | Dute. l:%,‘”;%;;;’l LR s L"‘(’“"(‘;‘”E‘ Gomy. | e il | T Are |
S R . I I
I ! o # ! o T T o
| | |
i\ ! u n I b m ! n i i 5w t w . ‘ 7 “
.. 461 Auz.  j itz .. 111373 ‘ 11.29°8 } oo 1) Lersgular trewers. Cleck  error
. 46z ‘ ” 3 I 12,37 | . ’ . Dot 13. 38 ‘ .. . ‘f ancertain.
877 463 v 9-g ' z3.22°4 .. . ' 23.52°Q 0, 49 o Tyequent thickenings of trace.
878 464 w1 6.43°3 } \ . . 7.263 ‘ - " " ”
-« 1 465 . 4 0.25°9 3.21°Q 5.15°9 .. Active air tremors; somz move-
| | } ments look seismic.
466 ’ " 18 Zé ‘ } , 5.% ‘ ‘ s N [ »
467 w18-19 | 22,20 | o os.to L. oo "
..o 488 0 23 (3.2075 | .. ‘ .. ‘ | 13.25° \ .. Iuewu]m |hch|_umD’5 of trace.
884 | 460 ' . 24! 2036035 21,238 214573 27.0 "8 23.23°3 ' 09 "o 27 .
o ATO T, 23 0.0 o G. o ‘ T Active air tremars,
.. 471 ', ay-28  zz.0 ‘ . . ‘ .. 5. @ . . 1 "o X
886 472y 30 2.2 750 (21375 52.16°5 | 12.23°5  rz2.5i°5 0.5 . 024
| | ‘ | |
i | ! ‘ ‘
Sept. 11 4. 78 .. | .. 1308 278 o- o-
83 i g 700 5-13 5-27 0°4 ;0709
9 473{l b 11 6.15'&‘ 6.18°8 . 6.21-§ 6.24°8 6.53'8 04 'o-0g
Sgo 474 Lo 13 18. 31 18,127 | 18,16 e . Lsolared thickening of trace.
.- d9s 1, 6 17.39°83 | | 3.44°8 13.46°8 ., . .
Saz | 6{ > g 5.50%4 .10 6.31°6 Frequent thickeuings of trace.
? 47 " . 1g 6.54°1 ‘ 7.18°6 } 7.37°6 ‘ . 2 53 »”
477 » 25 15.30 . 6. o .. Freqnent slight thickenings of trace.
47& . 27 1, 0 .. .. .. | 4. © e ' . ) »» 1 2
| | | | |
o 479 Oct. z l 2.52 l . ‘ . .. 2.4z o ‘ .
gao | 480 - 5 | . 3.15%2 3.16°7 3.19°7 ) 5. 1°7 | 2:0 | 0-46 | Register faint.
go1 l 481 » 4 Ze43e ' 2-5173 3.15°8 3.17°8 4.19°8 !
go3 | 482 ' § iz ! . . I7. 44 17. 7°1 .
906 4&33 ” 1 6.23°9 .. 7. 4'9 - Frequent slight thickenings of trace.
- ' 4.54. “ 1G I.15°5 1.23°§ ! 5 57 .“ »
o 485 . 25 10.42°3 .. .. .. 11, 1'% e " ” » »s
gri 186 v 28 14,7 -8 - 14.16-8 14.19°3 | 14.48°3 . 22 6§51 l Beginniug of disturbaiiee abrupt,
e 187 " 31 21,0 *§ .. .. .. 21. 63 ‘ ‘ Freqnent slight thickenings of trace.
488 | Nav. 3 ‘ 3} \ ro. 1°8 ' 124 L Frequent nir tremors ; movement at
{ time of max. lonky seismic,
C 489 ” 3 7-57 ' 3.7 . - Irequent very slight thickenings of
’ , ] \ _ trace.
0.10 : ' Moderate air tremors | Tossibly masked
. - ” z.10 .. .. oiler 1 Fossibiy 3
919 49 | - 6 23 . \ 8§ l Active wir tremorg - | e T
‘ 491 1 8 64 ! 7.33°2 o1 Frequent thickenings of trace.
492 { »o 20 20} i . o | 3% .. | Active air tremors,
‘ ) 21 4. 0'8‘ 4. 58 4.10°3 1 4.36°7 1 10 0'16‘
493 w 23 16.49° 8 16.51-8 16.54'8 17, 6°§ 026 |
. |
\ |
! |
. Dec. I 204 | I .. .. 24 .- .. Active alr tremors,
924 l 494 - o . e 1
‘ s 2| 3.3,2 3.44°0 3.46°¢ 3.58'5 ey ozzl
| » 4 3.51° .. C3.5401 3.59°1 | 974 1 0°13 -
R v . : e In North-sHouth only : barely per-
o 495{ M e e i et o Geptible n Enst-West,
" 4 10.36°6 10.39"1 | 10.40°6 | 10.44°6 | 0'5 |o0°16 I )
937 495} » 19 .- g ‘ .. ‘ 17.25°8 o ‘ o 7 | 0 2z | Masked by air trenors.
) . n 20 5-45° . E 5.46"3 5.48'8 | .. .. Isolated thickening of trace.
93 497‘[_ o 20 6.3 ° 6.183 6.22-8 6.24°8 ),, | c.5 | o1 }
. . w20 . ‘ 6.48°5 | 6.56°8| 5. o8 y 25 | o 8o
339 448 - 25| £5.40°8 .. . 16,1273 16,208 . .o, Iragnent thickeuings of trace.
940 . 499 no 25 184 ‘ . . . 194 |- P - » "
o4t | goo . 28 174 ’
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APPENDIX.

LIST OF EARTHQUAKES RECORDED BY
THE MILNE SEISMOGRAPH DURING
THE YEAR 1905,

(The Results of Observations of Earth Tilts given in previous Volumes are not
published in the present Volume, as it was found that until August 17,
when the Seismograph was removed to the Magnet Basement, the Rccords
were aifected by a Lamp nsed at night to check Tremors.)



List of EARTAEQUAREs regorded by the MNE Swiswoonars ab the Rovin ArFnen OBSERVATORY, MAURITITS,
in ibe YEBAR 19o0s.
- . Thua-of Connwancsncnt of Armnliimde, T
Mhide Mouritiua Dats _ _ Tim of Lime n: Find
Regintor | Regtster h sl Mazimum ! Lamsrks.
Naber, | Number, et R “(‘;‘ s Tavge Waved | (qom). Dfst‘“,ﬂ“ﬁme Mills. | Im dre.
(G G (GO,
Pl M m N " b m h o I ’r
.. 50l Jun 8 19.59 2. 2°5 | 20. g . Mere thickening of the trace.
948 | s02 n o9 6.43"5 6.47'5 | 6.49 : - " »
.. 503 " 10 . . 23 2 23. 3°5 23. 6 o ” " 5
. 504 s 33| 130 205 | 1344 05.40°5 | 13.47°5 | t3.52°5 | r'e oz
949 505 . 13 12.58°5 L § 12. 9°§ 14.¥2°3 14.55°% 1'2 | 0734
.. 506 " i3 15.38°5 15.43°5 15.40°5 15,49 15.56 08| 022
.. 507 ” 20 .. . 22.56 22,583 | 23. e'5| o5 . o01g
955 508 w22 3- 375 5-17°5 3.20 4- 45| 25,070 |
ﬁ \
|
|
|
|
gbe 500 Felb, 13 5.485 G.15°5 G.a1 .. Register faint.
. 510 w13 7.368°5 . .. . 7.55 | Heveral thickenings of the traca,
. BT w131 18,185 . 18.55'5 - In B-W.; rsliuhl ihiskenings, :
fmrger in N.—-8. with masx. 188 37
q61 e " 14 .. . . 10, 2-5 . 3°0 . 084 | Two winufes e.uhex in N.-8.
g2 513 w5 6. ag .. . .. 7.55°3 . II .+ | Thickenings of trace. !
G634 514 w17 | 12,1 1z, § rz.r5';s 1z. (5 12..43 . . Thickening of tm(e
9y 515 - ¥ 5.3 51T 3 5.25 5.33 5-45 I'0| oz Runglel‘-“d in N=85.; lost in B.-W,
o ae | J 13,50 rg.16 19. r8 5 1g.30°5 | o7 | oig | In N.-8,
966 516 w27 1:8.51 . 19.20 19.52°5 16.47'5 | 1'5 | o'32 | In E—~W.
|
967 517 Mureh 4 16,29 ib.565 17,1 17.25 Thickening of the trace. ] :]
969 513 " 5 .. 0.17 0.19°§ .. . Reglstucd in N.-4; lost in E.—Wﬂl
976, 519 » BB 13,1075 . 13.50 15.28 . . | Thickening of the txace
977 520 w  1pF . 0.23.5 .51 0.57'% .. 115 | 3°22 !
[ A 6o | 1°68
1.7 40| 1712
' Se1 { w22 5.49"5 .. 4. 03 4. 1'% 4.20°% 7 "Thickening of the trace.
) g 22 .. 4.15 4.58 4.45°5 6. 0'3 1°0 | 0'28 | Max. in N—-%. occurred 24 minse
varlier.
932 522 April 4 t. o 1.8 1.16 1.22°6 .. . Booms eroszed ; amplitude uncetﬂlﬂ”
.- 5%3 w Fo 17.19 17.2 17.34 17.46 .| Thickening of the trace,
- 521 4 t2 B4 . . V. 9. 4 .| Several thl(‘_LEIIILl"S of the truce;
e 3%3 w20 = . .. 18.28-3 o . .| Register faint.
o 520 " 29 9 .42 . 9.46°3 9.48 9.57 0*3 | a-16




HARTHQUARES AT THE IS0OYAL ALFEED OUBSKRVATORY, MAUGITIUS, 1N 0B X EAK Li1UD,

(IXV)

”-‘-—ﬁ
[4sT of EARTEQUARES recorded by the MIINT SESMoGEAML at the Rovan ALFRED OBSERVATORY, MAVRITIUS, in
the YEAR 1gos— condinuerd.
" ‘ i | i Time of Commnenceaaut of
Hhtide Mauritics Dute L | Thne of Time or[ find
o Rogletor S Draiiminary . Maximum i ‘lf-_
o | Nembes. |17 | T | TR (MR con. | EEEY
- - ‘ T ' | N T
A h m ] m ‘ h m b h LY
B 527 | May 8- | 20.20 | | . o.20
. . " 9 0.42 | oS
) - 9 .16 | 1.23
.. . s 9 2.13 - 2.33
. 528 . 17 | 10,52 .. . 0.55'5 | 11.6
1000 529 ” 181 13.59 14.10°§ 14.33 14.38 15.22°5
) 530 " 27| ©.54°5 .. I .. .. 2.35'5
J
1010 530 Jume 2 6. 35 | 6. 55| G.rr
' 532 » 2 |748 s 755 | 756
. 53 w5 . . e 30
(018 534 . 9| 'z.47°5 | 12.54 12.56 , 12.57°5 | 13.16
| 13.25 | 13.26°5 13.47
w 13.30
1020 535 » 12 6.12 .- ‘ .. G.35
1021 536 | ., 14| 2.2z tz.38 1z.40°5 | 13,3
toz; 537 w30 | 16.32°5 17.36 ' 1r37s ) L
| 17.42
8. o 3. 33
ro38 | 538 | July 11| g.45°s 9-54'5 | 9.56 9.58"5
" 539 I3 I7 0-2’9.5 N - . 535
.. 540 i, 18 10. (2 .. . 10.13°5 y 10.15
1052 541 w23 3- 975 5-24 3-3475 .
I
o 542 | Ang. 3 . . .- G.19'5
1059 543 | 0 8f) . 4. 3 4. 55 .
! \
1064 544 | Sept. 8 . 2. 35 2.4 2,18
.. 545 - 14 . . 27.0 .
1{-11 546 w15 e 7.4 7.11 7.15 9.12
s 547 9 Ié 0.25 | .o .. . 0.32
1870 g b2 1.55 .. I.59 z.12°5
| 7 54 { w26 143 1.53 x.56 2.7
|{ . . ” 29 - . 1z.12'3 1z. 14 12.48
|
. 549 | Oet. 1y . 16,32
l
i
1087 550 | Nov. 8§ | z22.35 22.46 22,54 23.23
1096 551 | Des 36* 3 . 8. a-
i iror 5 > 4 7-30°5 . 7-39 7-40°5 - 4°5
| 552 |, 17| 7-3°§ : - 7-18'5 | 7.37
L o 553 o Ig .. . i3.28°3 ..
|

Ampiitade.

Romaries,
Milly, | In Are.
S - _
|
) Successive series of seiive irregular
movements, which do not appenr
] to be of geismic origin,

.. . —Erregulm- thickening of the trace.

1z | 024
Thickening of the trace.

‘. .- 0y Y] ”
04 | O11 - - ’
1y | 0r31
0'5 | 014
06 |01y

.. .. Thickening of the traee.
e | o028
o5 | o1
12 | 034
2.5 | 0'70

!
o
Thickening of ihe trace.
s m b
.. M . b 2?7 »
4o 35°92 | See Plate 1.
. . ‘ Register faint.
.. 1 Register faint; thickening of the
' trace.

v l Thickening of the trace.

. .. ' Registered in N~8. ovly.
375 g3l

Thickening of the trace,

.. .. In E.-W.; thickening of the irace.
05 | o018 | In N.—8.; thickening of the trace.
0'5 | 020
0'8 | o039 ' Pelt at Six Islands; register faing.
05 026
065 | 0" 2b
0§ [a 20

. "T'hickening of the trace.
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APPENDIX.

RESULTS

OF

SEISMOLOGICAL OBSERVATIONS,
1906,

INTRODUCTION.,

The Seismograph mused for the registration of unfelt earth movements is of
the Milne pattern, recommended by the Seismological Committee of the British
Association for the Advancement of Science, and described in the Annual Report
of the Committee for the vear 1896.

The instrument is mounted in the north-east corner of the Magnet Basement,
on a concrete pillar which rises from a foundation of the same material, 8% feet
deep and 4 feet square. The pillar, which projects 4 feet above the floor, is
6 feet high and tapers from 4 feet square at the base to 11 feet at the top. It is
not in contact with the earth on any side, so that the instrument records the
movements of the concrete foundation, the base of which is 104 feet below the
level of the floor and 224 feet helow the level of the ground.

On 1902, February 7, a second pepdulum was added fo the instrument for the
registration of carth movements in a north-south direction, and arranged to record
on the same strip of paper as the original pendulum.

When removed to the Magnet Basement on 1905, August 17, the instrument
was orientated with its booms in an east-west direction, so that this component
is now registered by the new and the north-south component by the original
pendulum.

For further particulars concerning the working of the instrument, reference
may be made to the volumes for 1902 and 1903 (Appendix).

Particulars of 64 earthquakes registered during the year 1906 are given on
pp- (Ixviii) and (Ixix). '



(Ixvi)  INTRODUCTION TO MAURITITS SEISMOLOGICAL OBSERVATIONS, 1906.

It will be seen that the time of vibration of both booms varies considerably.
It is the practice, therefore, to determine it at short intervals, and use mean valueg
for periods during which the variations are relatively small. Tt should be meniioned
that the probable error of observation amounts to 002 when the time of vibration
is small, or when the pendulum comes to rest too quickly, also the experiments
indicate that the relation between « and r depends to a small extent on the position
.of the pivot in the agate cup, owing to imperfections in the form of one or other,
or both. For these reasons the adopted scale values may occasionally diffar by
10 per cenf. from the true value. This will affect all absolute values; but in
the case of mean monthly diurnal inequalities'the form of the curve, if not ihe
amplitude, may Dbe considered correct. For various reasons, in some months only
- a few days’ registers were available; the monthly means are therefore not strictly
com}para,ble, apart from errors in the adopted scale values.

The diurnal range of level given on pp. (1xx) to (lxxii) refers to the civil day,
and the progressive change of level is the excess of the ordinate at 24" over the
ordinate at O* on each duy, the sign (+) indicating a (it to north or east, and the
sign (—) a tilt to south or west. The gradual tilting of the pillar is shown
graphically on Plate ILI. The diagram has been constructed by plotting the
accumulated changes of level as rectangular so-ordinafes from a fixed peint.

After irregular wandevings with very little resultant movement during the
first three months of the year, the pillax tilted more or less steadily to north-norih-east
until May 14, to the extent of 14", and from thence tilted 24" fo east-udrth-east
by a series of irregular movements The resultant tilt from January 1 to
December 31 was 40”°4 in s direction N. 44° E.

In determining the mean diurnal inequality of level for each month (p. (Izxiii) ),
only those days have been included for whielt complete and undisturbed registers
of both north and ecasf components are available. The non-periodic variations have
been eliminated by applying to each mean hourly value the correction—

y = (b — 12) (z, — 24,)[24,

where y is the correction %o be applied to the mean monthly value at the hour 2,
and @), &, the mean wmonthly values at the hours O* and 24" respectively.

The monthly mean north and east components of tilt are shown graphically
on Plates 4 and §, and to illustrate more clearly the mature of the diurnal tilting
of the pillar, vector diagrams for eachb montl, showing the amount and divection
of tilt from hour to hour, have been constructed by plofting the north and east
components as rectangular co-ordinates from a fixed point (Plate VI).

The vector diagrams are widely difevent in different months; though a tilt
to north or norih-cast from about 7" to 17", and thence back to south or soutl-east,



ScALE VALUE OF THE SEISMOGRAPH : CHANGES OF LEVEL. (Ixvii)

is shown in each month. In January, February, and December, the second branch
of the curve (from north to south) lies to the east of the first branch, and in March,
April, May, August, September, October, and November, to the west, while in June
and July the two branches are nearly coincident. In each month the movement
was most rapid during the hottest hours of the day. The greatest amplitude of
motion occurred in April and the least in July. The October curve enclosed the
oreatest area and the July curve the least.

Comparing the diagrams with those for the years 1902 and 1903, when the
instrument was in the electrometer hut, and subjected to the influence of a lamp
used at night to check air tremors, we find that the phase has been altered by
approximately 1¢ hours, though the direction of tilt has not been greatly altered.
The amplitude of motion has been reduced in the proportion of about 4 to 1.

The north and east components of the true solar diurnal inequality of level
for each month liave been subjected to harmonic analysis  and the results given
on pp. (Ixxiv) and (Ixxv).




e e svoran ALERLD UBSERVATORY, MAURITIUS, 1N THR YEAR 1906,

—

Lisr of BARTAQUAEES recorded at the Hovai ALFRED OBSERVATORY, MAUEITIUS, in the YEAR 1506, i
. . | V Time of Commencement of Amplitada. T
Shide Haaritive \ Date Time of Time 0; End I—
Register | Register ':h"’ - Maximum 1 O Remarks,
Number. | Numbar. ! ieet ) ?%h%lg%ry n(lggl?[‘a‘;? La(rGgfacgs\res (G.0.T.). DESGtuél’)l‘agw ¢ Mills. Are.
. -
4 3 n h m h m h m h m ” I‘
554 |Jan. 2 2.14°5 .. .. 2.17 2.19 .. .. 1 Thickening of trace. 1
555 19 0} .. .. .. 9% e .. Beveral slight. irregular move
556 | 22| 4.56 . 5. 3 5. 65| 5.14 o | o | Thickening of trace. ent,
.. -, . 15.38°3 .. .. | First prelimivnary tremor, ,
557 » 30 1524 { 15.58 o 16.56 19.15 20°0 | 8°8 | See Plate I1. '
' \
|
558 | Feb, 2 0.39 . . 0.45 0.54'5 | .. .. | Thickening of irnce.
559 ” 2| 18. 0 . 18. 7°5 | 18.13 18.29 1'0 | ©0°3 i
560 ” 3| 22.2°5 . . 22, 7°5 | 22.10 . .+ | Thickening of irace.
561 » 5| s5.1x . 5.14°% 5.2 o'5| o1
562 » I0|. Q.20 .. .o 9.28 9.36 .. .+ | Thickening of trace.
. 563 » 19| 2.25 2.49 2.55°5 | 3.1 5 2°5 | 0'7
‘e 564 w 271 19.58°5 | zo.11°5 .. 20,18 .. o'5 | o1
565 | March ¢ | zo0.1i . 20,215 | 20.39 . .. | Thickening of trace.
566 » 21-22) 23.57°5 o 0.4'5| o.68| o} 1'5| 06
507 » 22 6.20 . .. 6.22 6.24 .. .+ | Thickening of trace.
58 » 25 22,15 o .. .. 22.46 . .« | Prequent thickenings.
569 » 26 6.59 .- . ‘e 7. 0 .o .. | Very slight movement.
570 » - 27 5.14 5.21 . 5.34 5.52 1°0| o4 | Sheet chauged at 5*.25™,
571 » 28| 18.53 .o .. 19. 2 19.16 . .. | Thickening of trace.
.. 572 | April 2 | 11.56°5 . 11.57°5 | 12. © . .. | Thickening of trace.
. 573{ »w 14| 4.20°5 . . .. 5.7 .. .. | In E-W." Several thickenings of
s 14 4.2% 4,28 4.51°5 4.53°5 5.33 03 o't | In N.-8. [trace.
. 574 s 18| 13.41 13.58 .. 14.50 17 5:0 | z-o | See Plate II.
575 » 19 7.17 .- .. 7.49'5 8.37 .. .. Thickening of irace.
576 » 20 5.50 . 9.35 o e Frequent small tremors.
577 » 23 4.39 .. .. .- 6.17 - .. | Thickening of trace.
578 ” 25 8.55 .o <. 9. 9 9.24 e .- ” ’»
579 » 25 1.57 .. . 2,163 2.23 . ‘e . ”
580 | May 4 6. 10'5‘ .. . .. 6.14-5 . .. Isoluted thickening of trace. _
581 ” 5 0.49°5 .- .. 0.50°5 1.37 - .. Several slight thickenings of tracs
582 » 14 4.57°5 .o .. 5.23°5 5.28°5 Slight thickenings of trace.
583 » 21| 13.30 .. .. 13.36°5 | 13.49°'5 . Thickening of irace.
!
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EARTHQUAKES RECORDED AT THE ROYAL ALFRED OBSERVATORY, MAURITIUS, iy ThE YEar i906. (Ixix)
——
List of EARTHQUARES recorded at the RovYAL ALFRED OBSERVATORY, MAURITIUS, in
the YEAR 19a6—continued.
T Time of Gommeucelﬁent of Amplitud.e.'
shale Mnuritius Time of Time of End
,:;r;.mr Registor Dat:. Preliminary Maximum Distuﬁmnce Remarks.
qumbir. | Nmhan, 1996 Zremors oy | nmmeWaves | (g0, (G.C.T.). | Mills, | Aro,
d h m h m h m h m h m ”
584 | June 1 5.42 . 6.35°5 | . .. | Thickening of trace.
585 w . 2| 14.45 . 15.17°5 | 15.35 . .. " »
. 586 ” 3 453 . 4.53°5 4.57 . .. » »
. 587 » 3 4.17°5 . . 4.18'5 5.11 .. .. » ”
. 588 » 9 7.39 . 7.40 7.41°5 7-47 . . » ”
. 589 ” 10| 2I. 3.5 .. .. 21.12 21.36 .o . 9 »
) 590 » 19| 11.28 I1.43 12. 8 Iz. 9 12.40 1'0 |04
, 591 s 20 3.39 - 3.51°3 4.2 .. .. | Thickening of trace.
592 » 22 8.54°5 .. 3.59°5 9.10 . . » »
593 ’ 24 7.22 .. . 7.27 . .. e ”» ’”
594 s 24| 11,33 II.42 I1.49 I1.53 1‘0 | 0°4
. 595 | July 14 0.14°5 . 0.37°5 0.41°5 1. 1 1'0 | O .
. *596 » I5 8.50 . . 8.545 9. o .. 4 Thickening of trace in N.-S.
- *597 » 15| 11.58°% . 12, I 12,3 12,11 .. .. » ” ”
) %598 , 20| 11,56 . I1.59 12, 15| 12.35 .. ” » ”
. 599 » 22| 18.37 . .. 18.39 19.16° 40 | 16
6oo | Aug. 18 0.38 .. I.40 4% 7+ 2'8 | See Plate II.
6o1 s 19 7% . 10.29 s . . Thickening of trace.
*6o2 » 25| 12,7 12,10 .. 12,185 | 12.54 o's |01 |InN.-S.
*603 » 25| 13.55'5 | I4.0'5| 14. 3 14.12 16 z'0 | o »
*604 , 26 . .. . 7.13 8.18 o'5 |o°1 | InN-S. Sheet changed at 6.40.
Beginning lost.
*6og 5 30 3. 0 3.10 3.51°% 5 o5 | o1 |InN.-S.
. *606 | Sept. 7| 19.15 . 19.58 21.40 .. . | Thickening of trace in N.-S,
J 6oy » 12 . 4.36 4.42 .o .. .. Record defective. Paper loose.
. 608 » 14| 11.18 . - 12. 6 12.43 .. .. | Thickening of trace, .
60 » 14| 14.20 14.30°5 | 14.56 15 o 173 4'5 | 1°8 | In E~W.| A marked change of
9 w 14| 14.20 14.31 .. 14.59°5 | 17% 16 | 06 | InN.-S. period of vibration
occurred in E.-W. at 149,48b
and in N.-S. at 14d.43h+3,
610{ s 17 7.3 .. .. 7.9 1 Isolated tremor.
» 17 - 7-29 7-48°5 | 7.59
¥611 » 20| I7.59 .- - ‘e 18. 9 .. Isolated tremor.
» 20 .. 18.25 18.34 18.44 19 0'5 |03 | ln N.-S. only.
.. %61 » 21 1.49°5 . .. .. 1.53 . Isolated tremor.
2 5 21 .. 2.11 2.17 2.39 In N.-S. only.
61 Oct. 2 0.3 . 0.14 0.15°§ I.40 1'o | 1'o | InE-W.1 A marked change in
3 » 2 0. 3 .o 0.14 0.45"5 3 1'0 6 | In N.-S. period of vibration
) _occurred in both booms at ot 33,
*614 » 2| 12.29'% . 12.47 12.49 12,55 1'0 | 0°6 | Very »mall movements in E.-W.
*615 s 24| 15. 2 . 15.13 15.18'5 | 15.58 1'5 | o°g | In N.-S. only.
616 | Nov. 19 7.27 . 7.38°5 7.41 9 30 | 30
6o f| Dec. 19| 1.35 I.45 2.5 . F t thickenings of
7 » 19 2. 8 2.27 % 2 ' } requent thickenings of trace.




Prarr 2.
EARTHQUAKES RECORDED AT THE ROYAL ALFRED OBSERVATORY, MAURITIUS,
DURING THE YEAR 1906.
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APPENDIX 2,

RESULTS

OF

SEISMOLOGICAL OBSERVATIONS,
1907.

INTRODUCTION.

The Seismograph used for the registration of unfelt earth movements is of the Miluns
vattern, recommendsd by the Seismological Committee of the British Association foi the
Advancement of Seience, and described in the Annual Report of the Committee for the year
1896.

The instrument is mounted in the north-east corner of the Magnet Basement, on a von-
crete pillayr which rises from a foundation of the same material, 8% feet deep and 4 feet square.
The pillar, which projects 4 feet above the floor, is 6 feet high and tapers from 4 feet square
at the base to 1} feel at the top.- It is not in contact with the earth on any side, so that the
instrument records the movements of the concrefe foundation, the base of which is 10% feet
below the level of the floor and 22} feet below the level of the ground.

On 1902, Telnuary 7, a second pendulum was added o the instrument for the regisiration
of earth movements in a north-south direction, and arranged to record on the same sirip of
paper as the original penduluin,

On removal to the Magnet Basement on 1905, August 17, the instrument was orienfated
‘with its booms in an east-west direction, so that this component is now registered by the new
pendulum, and the north-south component by the original pendulum.

For furthor particulars eoncerning the working of the instrument, reference may be wade
to the volumes for 1902 and 1908 (Appendix).

Particulars of 55 earthquakes registered during the year 1907 are given on pp. (ixxvii)

and (lxxviii), and the seismograms of those recorded on January 4 and April 15 are reproduced
on Plate 13.

In addition to earthquake movements, the instinment records gradual changes of level,
for the study of which the ovdinafes of the seismograms are measured at every hour of the
day (commencing at Mauritius mean midnight). The mean hourly ordinates in each month;,



SCALE VALUE OF THE SEISMOGRAPH : CHANGES OF LEVEL. (L)

{he progressive change, anld daily ranges of level from January 1 to November 21 viore con-
verted into angular measure by Lhe formule —

a = ‘0422/7> — 098 for the original pendulum,

a = '0544/7* — 122 for the new pendulum,
where « is the angulai value (in seconds) of 1 division of the scale and 7 the time of vibintion
ot the pendulum (in minutes).

hese formnla were deduced from simultaneous observations of the time of vibration
and scale value at varying sensibilities, made in the month of August.

On November 23 new, fruly spherical agate enps were filled to the hooms of the Seismo-
graph, in place of the orviziual cups which were eonical. The heaving surfaces of the new cups
are portions of spheres of 3 millimetres radins.

”

With the new cups the booms appear to vibrate more freely and the logarithmic decre-
meut is Ioss.

The followine formulee, for eonverting scale divisions into angular measure were dedueed
from ohservations made on November 26, 27, 29 and December 2.
3 = -0528/7* — -000095/* — ‘2398 for the original pendulum,
3 = +0520/7> — -000107/7* — -07:G ior the new pendulnn.
The ohserved iimes of vibration of the hovws daring the year 1907 were ax follows @

Tl Pendulum, Date Fenduhin. j Pate, i Tenchtiww,
ey Original. New. 1907 Original. Now. | 1997 | Grizml, {l Now
Jnnu:ﬂ'y. i mins. . mins, May_' mins, mins. SE])telll})El‘. nmims, i,
17 029 i 026 a 031
13 ‘32 025 8 0'35 vie 19 33 o '
8 ‘29 28 10 ‘27 Coc2z 27 36 o)
23 26 13 -28 30 "37 43
30 ‘35 -26 28 ‘30 ‘25
Pebruary. 29 '35 27 October.
i1 +28 ‘24 June. ! 1 30 43
Mareh. 2 35 ‘§ _40 .20
3 ‘24 4 31 32 _33 . 7
onp . e 231 27 23
5 30 30 7 30 2 ' .
o s IO o 29 28
i 34 II 2 30 .
. . ; 29 33
9 44 30 I 26 21
12 *45 "32 July. 3
13 ‘45 ‘35 L & S 28 ‘22
18 ‘39 *30 13 ‘34 ‘29 Novewler,
23 37 ‘22 18 26 ‘32 2 “32 bos
25 *30 -26 22 29 6 36 35
. 24 *31 ‘25 11 29 "24
Apid' . ; 26 *26 ‘32 I -38 -28
[ 40 26 3 !
. 18 30 21
I3 39 Angud. 20 34 39
16 40 30 ros .
20 < 38 ! 33 30 42 3y
56 2 28 21
21 30 - 33
. ..,(; 7/ LXX] A -
zg z9 ;7 10 23 26 Dacember.
o X0 30 25 3 *38
28 36 18 ‘30 27 Q “33
May. 23 "33 ‘32 18 29 -8
3 31 33 24 27 -20 26 31
4 °33 27 26 20 28 29 ©otig




{Ixzvi) INTRODUCTION TO MAURITIUS SEisiolocteal ODsERVATIONS, 1907.

It will he seen that the tine: of vilration of hoth bhooms varies considerably. It is the
practice, thevefore, to determine it al short infervals, and use mean values for periods during
which the vaviations are yelatively sl Tt should be mentioned that the probable ervor of
ohservation amounts to 002 when the time of vibratiou is small, or when the pendahun
comss Lo rest too quickly, also the experiments indicate ihat the velation belween a and ¢
depends to a small extent on the position of the pivot in the agale cup, owing fto imperfec-
tions in the form of one or ofber, or both. For these reasons the adopted scale values may
occasionally differ by 10 per cent. from the true value. This will affect all absolute values ;
hut in the case of mean monthly diurnal ingqualities, the form of the eurve, If not the am-
plitude, may be considered correct. For various reasons, in some monlbhs, only a tew days’
registers were available, the monthly means are therefore not strictly compuarable,apart {rom
errors in the adopted scale values.

The diurnal range of level given on pp. (Ixxix)-(lxxxi) refers to the civil day, and the
progressive change of level is the excess of (he ordinate at 24" over the ovdinate at 0* on each
day, the sign (4) indicating a Lilt to north or east, and the sign (—) a tilt to south or west.

The gradual titbing of the pillar is shown graphically on Plate 14. The diagram has been
constructed by plotting the accumulated changes of level as rectangular co-ordinates from a
fized point. 1t is, however, incomplete, owing fo the loss of register mentioned above. The
total change of level during the year was probably greater than that shown in the diagram
The relatively rapid tilt to South after the introduction of new cupsis worthy of note and
sugeests the possibility of instrumental change.

In determining the mean diurnal inequality of level for each month page (lxxxii), only
those days have been included for which complete and undisturbed registers of both north
and east components were available. The non-periodic variations have been eliminated by
applying to each mean hourly value the correction—

y = (b= 12) (m — )24

where y is bhe eorvection to be applicd o the mean monthly values at the howr 4, and z,, &,
the mean monthly values at the hours 0" and 24* respectively. Accidental irregularities have
Deen eliminated by hand smoothing.

The monthly mean norith and easl components of tilt are shown graphically on Plates 15
and 15 (bis), and to illustrate mors clearly the nature of the diurnal tilting of the pillar, veclor
diagrams for each month, showing the amount and direction of tilt from Lour to hour, have
been constructed hy plotting the north and east components as rectangular co-ordinates from
a fixed point: (Pate 16).

'The vector diagrams are widely different in different months ; though in each month a
tilt io north or north-cast trom about 7" fo 174, and thence hack to south or south-east, is
shown, the movement being most rapid during the hottest hours of the day. 'The variation
in the form of the curves fromt month to month is due parily to the large variation in the
number of days’ vegisters availuble in different months. Tor this reason the results for the
year 1907 have not been subjected fo Harmonic Analysis.



Losw of Bawrmguakns vecovded st (ho Loyar, Ansnen Ops pRvaronry, Maurmres, o tha YEan yey I
- Time of Cowniencenyut ar Amplitude.
e Abanviling Date, _ _ Tirge e Thue of End
Jpme b | Rewistor Preliminary | g miuue e v Maxrstatn Di:yf‘iik:';].'Lle‘ Component, Do,
synle | Temnler, 1907, ’il‘éebn%lj —(]1;':-.\./:"15[.3\ Lll-t:?a(:{:\:\“ﬁs._s | 16000 W) Mills. Are,
d, h, m. h. m, h, m, h. m. hom v
ypew b M8 | Jan ... z| 11250 11290 | 11.36's | 10 | o2 Lo Tohk i 1T
o ) 11°55°5 12. 3'0 2'0 '0'5} N. -8. | Very S"‘”ht;u et
bizh hiy ” 4| 5.3I'5 5.380 5.55°0 7.32°5 | 40 | 12 |E.-W.|See Plate 1iL.
fr20 ” 15 17.29'0 e 17.31°4 17.38'5 vee E. - W. | End in N.-8. niutain.
17.300 17.34'5 | 17.37°5 ? N. -8 ) )
nz1 »  37] 18132 18.14'2 | 18.15% N. -S Two independent Hicierings
18.17°2 18.18'7 | 18.19°2 | 18.22'7 i of the trace.
fizz | Feb.... 3| 20.168 20.17°8 20.23°8 E. -W. } Connneneement smlden iy
20.27'8 20.29'8 | 20.30'3 | 20.35°3 e | e |NL-S. each vumpouent.
137 623 » 24 7.28'0 7.32°0 7.34°0 7430 | vo.| o3 |E. -W.
fizg | March 13 1.27°3 " 1.44'3 1.47°3 1.51°3 «. |N.-8. o A
bz3 » 18| 18480 18.490 | 18510 | 06 | oz |N.-8. |Seismic origin dunbtful.
fiah ) 24 0.25°% 0.27°5 10 oz |E.-W. .
0.25°5 0.26'5 0.27'5 |  0.330 10 o4 |[N.-8.
fiz7 s 24| 11395 12.56'5 «. |N.-8.
623 » 24| 19.26'5 19.27°5 | 1929’5 | 10 | oz | B oW\ S0 i of Hie trace,
19.23'5 19.29'5 | o5 ¢z |N.-8. =
1351 B2 - 29| 2I. 57 21.11°2 21.38'7 N. -8. | Several slight ihickenings of
e,
630 s 31| 8431 8.56'1 v | NL -8, | Slight shickeuines of teace,
1352 B3 » 31| 224 " 22480 | 22,535 23. 3+ | o5 oz |H -W,
22.11'§ 22.13'0 | 22.17°0 ? 10 | oz [N.-8.
632 jApril.. 4 0.39'2 0.40'0 1.o+ | 1o { oz |E -W,
0.37°5 0.41°0 0.47°0 o5 oz |N.-8 _
633 . 13| 19.20°8 20.15°8 o5 o2 | N. -8, |Luegular movements which do L
not appear o b of seismic
. _ origin,
1361 634 » 15 6.27'5 . 6.450 6.46'0 7. 85 2'0 o6 B -W. | See Plate IIL.
, . 7'32°5 7.49'0 9.120 | 30 | o9 T )
1363 | 635 w19 . 0.35°9 ? .. | B. -W.|Faint in E.-W.
0.14°4 . 0.24°4 0.29'4 15 o6 |N.-8S.
6306 . 23| 10. 5% . 10. 7°0 | 10. 85 10 o3 |E. -W,
I0. 7°5 . 10. g0 1's | og4 [N.-8.
23% » 24| I2. 10 . 12. 30 | -12. 'O rs | o6 [N.-8.
38 - 25| 20.44°% . 20.52'0 | ... . 1.3 :
» aracs . 21.20°5 N. -S. }Isola.ted thickenings.
639 [May... z| 18.1r0 18.140| 18190 | 10 | 003 |N.-8.
540 ” 5 3.10°3 3.13'8 | - 3.16°3 o'5 oz |E -W.
041 » 6| 1.463 1.47°8 1513 | o5 | oz |[N.-8
'5,43 » 11| 20.39°6 20.40°X 20.44°1 | o3 oz |E -W, ) o
886|643 |, 25| 12009 12264 | 12314 |12349 | 12534 | 05 | 02 |E. - W.| Awmayinond Phasceab izt afey.
3%y 644 » 31| 13305 | 13.32°5 | 13.17°5 | 13.19°5 | 13.54°F N. - 8. |iedistinet in .. W,
390 645 |June... 1| 9460 | 9525 g.570 | 10. 301 104270 .. |E.-W.
9.42°5 9.52'5 9.54°5 9.43°0 I'5 o5 |N.-8.
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TXVii) DARTHQUAKES RECORUED AT 1He Bovar ALTweD ODSERvVATORY, MAURITIUS, TH 1HE YAl 1007

Lsr of Barrnquazms vecorded sh Uhe Tos o Avrnen OBSERVATORY, MAURITIUS, in the X wan 1goy.—corlulif,

e of Conumenestyon of . Amplitude, -
Bhie [ alanetins Date, ~_ _____ | Timeof | Time ;ff End
2 it o) . ( . Toanurks
Rosistel Trelivsinary o | v Waves | TPXIWN | Disturbance | Component. etk
{ Number,| Fumienr, 1997, Rreanois S R IR T I (XYL ) (G.C.T) Mills. Arc.
G ') ’ e
— . _ . e
i a. h. m, h, m, h. m, h, m, h, m, .
§ 1393 fati | June... g . ven 4380 4-44°0 5. 6'5 2°0 o'4 _ Register at bEfgiuni_ug vl
by - 6 a . 0.21°'I 0.24°6

0.21'1 0.23°1
18.16'5 | 19. 270 o's o2
6.25°3

=
—_— i = .
oD et
AT
. .
H H
: :

PR
LR

&
T
0w
[NV
[
o
-
=
0!

141G O3¢ [ July.. y.300¢ 9.46°5 9.4
1414 51 » 9 waby 19.32°7 | 19.3
141y 652 s 20| 133585 | 14 08 | 14203 | 14.2

. I

B

5 o's o'z
7 . a

smgning gy

o]
v
o]
[
b b b

i1 b . 4. o | N
052 » o 2 7o 4G . 80 ve |N.-
1422 5. » 29 1. o6 1.13'3 1.14'3 1.34°3 v | EB.-W,
o8 1.51°3 o |N.-

e

T4ad 6535 »o 20| i9.4073 ) 10.54°3 | 20, 1.3 zo.m4-3 20.24°3 Very slight in N.-5.

v T - WL | Nob registored in N.-8,

1428 6cth | Aug 3 6. 7= 6.2470 6.24'5 6.27°'5
” 35 7.5 7. 7°0 7. 80 o3 or | B -W,
7. 30 7. 55 7. 85 7.10°0 o3 o | N.-8. ) )
4314 657 » 9| ¥9.553 20. 3'5 20.%6'5 es e LWL Not.z‘egxstereq in N.-8.
1433 653 » 17| 17.50¢ 17.57'5 18.75'5 oo e | ML -8 | Liegister Iost in B.-W.
452 659 | Rep....271 10 72 o 10.17°4 e w. [E. - W. | Slight thickenings of fhe traey
66c | Oct .. 1] TT.t0 ee 11.35°3 e | B -W. Kot‘1'egi$tc1'c:§ in N.-&.
1454 bt ” 4| 10450 10500 | 10.590 | o5 | o2 [N -8 | Register lost in K.-W.
b 66z » PTOES. s r5.28c | 15.32°0 . B -W.
B » el o1s. y's . 15260 | 15.33°5 e c. | N.-8
1403 Gohs L, 16| 14455 [5.23°5 15.34°0 15.42°0 0 o3 [ E.- W,
. 3290 | 15.345 | 15.46°5 i3 oy | NO-8 ) ] -
(04 ¥ 17 L3100 .. 4.34°C N. - 8. | Slight thickening of the trace,
X 6as - 21 . ee 69470 ... I'N.-8 | Beginning lost.
606 - 20 a8 g3 . 18.11°5 | 18.32°0 0’5 crz o B W
- 26| (8.0 . e IS.171°% o5 oz | N. -8
€475 607 no 27 7.32°% . . 7.32°5 7.59'0 . B -W
N 270 7.32°% 7.52'3 7.59°0 . . JN.-S.

665 | Nov,... iz 75300 . 5.57'5 . 20 vee R B P <
; L) " 2t 200178 20.23°3 e 20,2004 20.50°3 30 12 | K- W
i . 21 20.18°§ 20,2203 20,2003 25 i'2 | N. -8
h7a 24) 0150 63200 N.-8
[
671 | Deeo... 3 4,850 5. 0% .. e T -W,
] ¥ @ ; n oW
1309 672 " I 17.58.5 13.1:°0 18.15°¢ 18.17°0 18370 i o3 | N -8 | Very slight in E.- W,
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APPENDIX 2.

RESULTS

oF .

SEISMOLOGICAL OBSERVATIONS,
1908.

INTRODUCTION.

The Seismograph used for the registration of unfelt earth movements is of the Milno
pattern, recommended by the Seismological Committee of the British Associatiou for the Ad-
vancement of Science, and descnbed in the "Annual Report of the Committee for the year
1896.

The instrument is mounted in the north-east corner of the Magnet Basement, on a con-

crete pillar which rises from a foundation of the same material, 81 feet deep and 4 feet square:.

The pillar, which projects :4 feet above the floor, is 6 fect hizh and tapers from 4 feet square

at the base to 13 feet at the top. It is not in contact with the earth on any side, so that the

instrument records the movements of the concrete foundation, the base of which is 104 feet.
below the level of the floor and 221 feet below the level of the ground.

On 1902, February 7, a second pendulum was added to the instrument for the registvi-

tion of earth movements in a north-south divection, and arranged to record on the same REED
of paper as the original pendnlum.

On removal to the Magnet Basement on 1905, August 17, the instrument was orientaled
with its booms in an east-west direction, so that this component is now registered by the new
and the north-south component by the original pendulum.

For further particulars ¢oncerning the working of the instrument, reference may bemade
to the volumes for 1902 and 1903 (Appendix).

Particulars of 55 earthquakes registered during the year 1908 are given on pp. (kxxxiii)
and (Ixxxiv).

In addition to earthquake miovement the instrument records gradual changes of level; for
the study of which the ordinates of the seismograms are measured at every hour of the rlary
{commencing at midnight Mauritius Standard Time). The mean hourly ordinates in cach month,



ScatE VALUE 6F 1in SErsmocRraPH : CHANGES 0F LEVEL (lxxi)

the progressive ehange, and daily ranges of level are convepted into angular measure by the
formulse :—

o = "0528/r* — 000095/r* — 2398 for the original pendulum,
a = 0520/ — -000107/r* — ‘0786 for the new pendulum,
where a is the angular value (in seconds) of 1-division of the seale, and r the time of vibration

of the pendulum (in minutes).

These formulee were deduced from simultaneous observations of the time of vibration and
scale value at varying sensibilities, made in the months of November and December 1907,

On 1907, November 23, new, truly spherical agate cups were fitted to the booms of the
seismograph, in place of the original cups which were conical. The bearing snrfaces of the new
cups are portions of spheres of 3™ radius.

The observed times of vibration of the booms during the year 1908 are given below.®

Date, Pendulum, Date, I;endulum. Date, . Pendulum.
1908, Original. New. 1908, Original. New. 1908, Origin.ail. New.
J anuary. mins. mins, May . mins. ning, Sep’geHIbel’ «. .| mins, . .| mins.
9 0307 0240 7 0292 0'327 17 0320 0363
15 323 "320 15 363 385 23 "323 381 |
21 ‘327 -280 21 . 376 312 | 30 "332 358 |
29 337 | 263 30 345 363
Februnry, 7 o June. I . . . October: | N
5. 353 | 340 5 *321 348 10| -317 331
12 360 317 13 341 369 17 *346 ‘307
19 317 *300 20 335 | 372 24 - 358 *376:
26 *329 362 31 ‘345 *325
March. [ Juy. - - ,_Noj'emll)er. ,
7 "357 334 3 '333 331 p ooy | 31z ) 327
17 ‘340 320 10 *361 340 14 342 352
- .28 340 " 375 .17 o v 328 L 336 - - 28 . '343 "371
| 25 343 | 318 |-
31 333 1 383
April. _ . August. | A - | December.. .
4 ‘317 ‘403 8 "345 ‘372 10 - -324 271
10 '360 320 22 ' ‘344 - 310 21 ':296 °354
24 "357 327 31 319 366 |V 29 311 371

- Tt will e seen that the time of vibration of hoth booms varies eonsiderably. It is the prae-
tice, therefore, to determine it at short imtervals, and use mean values for periods during
which the variations are relatively small, It should be mentioned that the probable error of



(Ixxxii) - SCALE VALGE OF THE SEISMOGRATH : CHANGES OF LEVEL

observation amounts to (™02 when the time of vibration is small, or . when the pendulum
comes to rest too quickly, also the experiments indicate that the relation between « and = de«
ponds to & small extent on the position of the pivot in the agate cup, owing to imperfections
in the formn of one or other, or hotl. For these reasons the adopted scale values may occasiona_,]l.y-
differ by 10 per cent.from the true value. This will affect all absolute values ; but in the case:
of mean monthly diurnal inequalities the form of the curve, if not the amplitude, may be con-
sidered correct. For various reasons, in some months only a few days’ registers were available-s

the monthly means are therefore not strictly comparable, apart from errors in the ado’pfe’d_
scale values.

The dimmal range'lof level given on pp. (Ixxxv) to (Ixxxvii) refers to the civil day, and
the progressive change of level is the excess of the ordinate at 24» over the ordinate at 0" on

<ach day, the sign (+) indicating a tilt to north or east, and the sign (—) a tilt to south or
west.

The gradual tilting of the pillar is shown graphically on Plate 4. The diagram has
been constructed by plotting the accumulated changes of level as rectangular co-ordinates
from a fixed point. Tt i is, however, incomplete, owing to the loss of register mentioned ahove.
The total changs of level during the year was probably greater than shown in the diagram.
The tilt to south which commenced on 1907, December 13, continued until the end of March,
atter which there was & general trend to westward till April 20, then by irregular wanderings
to northward till June 26. A more rapid tilt to eastward then followed, and after hrregular
movements between August 4 and September 1 the tilt was generally northward until No-
vember 30, after which the tendency was to the south-south-eastward. ‘

In determining the mean diurnal inequality of level for each month, page (Ixxxviii), only
those days have been included for which complete and undisturbed registers of both north and

east components are available. The non-pericdic variations have been ehnunated by applying
40 cach mean hourly value the correction—

y = (b = 12) (2 — 2,,)/2,

where y is the correction to be applied to the mean monthly value at the hour %, and 2, 2,
the mean monthly values at the hours 0* and 24" respectively.

The monthly mean north and east components of tilt are shown graphically on Plates 5 and
6, and to illnstrate more clearly the nature of the diurnal tilting of the pillar, vector diagrams
for each month, showing the amownt and divection of tilt from hour to hour, have heen cons-

tructed by plotting the north and east components as rectangular co-ordinates from a fixed
point (Plate 7).

The vector diagrams are widely different in different months ; though the turning points
oceur at about the same timein each month. The principal features were the large east com-
ponent in July, accompanied by a gradual tilt to East, the small amplitude of motion in
January and TFebruary in both components, and the similarity of the curves for the last six
months of the year.
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1540
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1551
1553

1563
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Lz of Tazengeanes recorded at the Tovar Arvnen Opsievarory, Maortemsy in the YAz 1gos.

Time of Commencewent; af Viiplitiede,
Munrting Viade. Toueul [ i ulf Lud | __ .
Register i Trelimusry | . ol e | Mz “"mnu(' Component., Renuirks,
Knmher, 1ga. ('['é%?ifi‘\\:; ! '(l(d;(l:% La L}‘{(}}l"; = WAL ((n'tl';.’l'.] Milks, Ave,
d l h, m, h, m. h, m. h. m. | ho m 4
073 | Jan. ... 11 3.46°5 4.12°§ e 3.26°5 5.12°§ o' EaR \Y.
3-575 ie 4.12°0 | . 41401 - 4.50'§ 1'0 25 N.- S . ) '
674 » 27| 16.24°4 . 16.35'4 | 16.38:4 . .- W. | Thickening of trace.
o . : : Qo W
675 » 29 ;ilgg . :i?cs)g : ﬁ_ . ‘g" } Thickening of e,
676 » 30| 7.5675 . 8. 15| 8. 65 E.-W.
677 | Feb 4 6.22°3 6.29'3 | 05 20 | B.- W. | Rogister taint in N.-8.
678 » 9| 13.438 19. 4'8 . Treogular thickenings in hoth
: B.-W. and N.-S,
680 » 24| I1.52°0 i.555 | 12,00 | o5 | ‘25 | E.-W.|glightin N.-8
681 | March 13| 18.16'4 . | 18.22:4 | 18.28'9 | o7 | ‘14 | N.- 8. | Slight in E.-W.
(82 » 15| -~ 9.37°2 . e | 0437 | e } K. . W, | Isolated fremor. ) _
10. §5'7 10.11'2 | 10:16°7 | 10.34'7 o5 ‘23 : " | Very slight movements in N.-S,
683 w20 23272 0.31°4 i ee | B W, I Boom distwrhed ; ancimalous
' ' h o vibirations )
123.25°4. - 23.474 | 0.8 1.32°4 50+4| 1°004| N.- 8. | 2nd max ecewred at o, 35™.y
: | ¢604) wills. .
Q ot . . . . ) . T . * . - i 1 -
634 wo 27| 536 | 5101 | 5771 o sern| o 5365 )Xo | 20 N.- 8. | Shght in E.-W.
685 |Aprl 10| o©. 46 oa81 | o276 | o8 | 32 | B.:+W.| Very slightin N:-S.
686 [May... 5 6.367 6512 | 65277 7agy | 5O+ U754 B-W,
' 6.37°2 o 6472 | 6497 | pazz | 3° | 60 [ N.-8. D -
687 » 5| 11197 11.23'7 | 11257 | 11297 1o 'Zré) N.- VE:Z Slight in B.-W,
683 » 15| 9473 538 | 10,70 | o5 | 1 B Wo (e o
) 0.463 953 o v3 | o3 P )l Thickeuing of the tyace.
689 5 20 4. 66 4. 96 [ .. E. - W. | Beismic origin nncertain.
bgo w23 0. 33 0. 43| o ¢8 It 2z | N.- 8. | Slight and wregnlar in E.-W,
: N Seismic origin uncertain.
6orx » 25 g.42°5 - g.470 | o5 | ‘18 | BE.- W, Blight iv N.-S.
692 » 31| 20.130 .20.19:0 | 20.27°0 15 30 | N.- 8. | . .
- : ‘.
693 | Jupe... 24| 15.29°6 15.38'1 | 15426 | ... E.-W.
694 |July.. 8| ‘13.4470 13.56'0 N.- 8
695 | » 15| 747 7499 | 7564 DR Rkt el
6y » 26| 160373 i .16.27°8 ] 16323 | o5 | (18 | K.-W, "
' 16.19°3 "16.24°8 | 16,313 | o5 | cic | N.- 8 . .
697 | Aug.... 12 16.16'3 16,2073 ] 1. - W. | Tsolated thickenings.
1(61.32-3_- 16.40°3 e d
Ty 16.203 SR\ sclated thichenings.
16.35'3 16.38'§ N i N.- 8 bsolated fluvkening




Lusr of Toaktnyoanes recorded ot the Rovar Armen Opsses vrony, Ma CRITIUS, D the VRAR 1o08.—cond e,

Tiiee of Conamencement, o “ Aphitiude, ‘ T -
Shide | Moueitiay bate, - _ b Tenent e g Bnd !
Rugivier| Lewster el iRy . o Maxunum lli:«i.n{:"h: o Compenent, T,
Humber Nuwber. . 1(:L'“:'):'J,"'JT s N ey | e | e, :
T T _\‘xﬁ—\_\-—‘
"l h, m, © h m, h, m, h. m. h. m. 4
698 |Aug... 12| 19. 64 | .. 19.26°4 In Tith compiment..
699 » 14 1495 | .. 2.17°5 E.-W.
2. 30 . 2.20°0 w. | NI- 8.
700 » I7| 11. 06 11.17°1 11.11°6 30 ‘g0 | E.-'W,
11. 06 1161 | 11.51°6 2°3 ‘55 | N.- 8.
701 » 20| 10. 9T 10331 | o6 | ‘18 [ B.-W,
10.20.1 10.36°1 15 '33 | N.- 8. ,
702 » 25| 21973 21. 8'5 | 21120 . | N.- 8.
|
703 | Bept. 23 7.25°1 e - 7.29'6|  7.381 o | *30 | E.-W.|Sligld in N.-§,
1628 704 5 28 6.560 . . 7.10°0 e | B-W,
!
705 | Oct. v 1.31°0 1.37°0 1.45°0 10 '35 | M- W | Slight in N.-8. ‘
1632 706 w137 6.273 6.34'3 6.393 7. 33 | 10 |35 | L.- \V
y » : 6.22'3 e 6.28'3 'g %‘3 o5 | 11 I\I :‘3_ Another max at 6h,34m.g,
1633 ” 14 12232 - - - 8- 4,8 Sl 1{; i )l Stight thickeuing of tramy.
» 19| 7.476 e 7.49'6 7.55'0 1o | '35 | E.-W. ‘
” 7.48:6 e 7.510 7540 | 10 | *21 | N.- 8.
1637 Ly 24) 21350 | .. 21.36'5 . N.- 8. | Very slight thickening of timeg;
»w 25 8.23% e e . 8.27°0. .- e | E.-W, ” v " !
8240 8.29'5 aes e | N.. B, » ” " |
1638 Nov.... 2| 5.240 5.31'0 5.37° 5.40°0 6.300 2°5 8 | E.-W.
" 5.260 5.31'5 5.37° 5°39'0 6.15°0 10 22 | N.- 8.
’ 7.360 7.42° 7.44°5 7.54°5 . e | B - W [ Thickening of trace. ,
7410 . 7.44'0 7.50°0 . N.- & " “ )
1640 ’ d 14.54"¢ e e | 15. 0% n.-W. » » i
14°53°4 14.57°4 | 15. 24 N.- 8
1642 ” gl 1611 16. 571 | 16.12°1 " E.-W. |
. 8. 11 16. 51 | 16" 9’1 e | N.- 8.
G - o I1p 13,0474 e | 132000 - ey wlated Hickening of .
V644 |3 715 13,28 | 1335 | 13.504 o3 E. \_V. Tsolated thickening of {raey
13.14') 13.30°4 | 13417y . N.- 8 !
716 » 17| 10488 10.51°8 | 15.55°3 E -W. '
717 » 20 3187 . 8.2007 E.-W. Ny
718 5 21 3. 74 . 3. 8y E-W. ) .
£h50 719 ’ 3| 1321 . 13.48°1 E. - W | | Several slight thickenings
(3. 31 13.29°1 N.- B |}y of trace. |
1hs2 730 »  Z4] 12.19°g e 12.24° . E.-W.
- 12,094 . 12.23°4 12.2004 N.- 8.
7721 » 31| 231005 | 23.tyn0 e | E.-W.
722- Dec.... i 3210 | .. s 3,26 E.- W. | Very slight thickening of Brum
723 » 10| 1C.3477 - 16,382 .. T -W. " " "
163y 724 - 12| 13.147 13.23°7 13.30°7 £3.31'7 84 20 ‘Bz R -W.
13. 77 | 13137 ) i3.262 13.302 | 18% o 27 | N.- 8. o
1660 725 ” 12 19.14°3 - Ly.44°9) .. E. -W. % Several Slig]va thl(:kt‘hlllg'!
19.14%4 e .. 19.44°y .. | N.- S8 of trace. :
1663 726 ' 181 135390 | 15500 15,56 11.55°C 13 47 Eo- W,
15.45°5 15.53°0 | 15.53°0 ( 10,155 20 340 ] elated thiekoniis
16.22°0 . - 10.27°5 | 10.350 v d N.- 8. | Lsoluted thickeniug
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APPENDIX 2.

RESULTS

OF

SEISMOLOGICAL, OBSERVATIONS,
1909. |

INTRODUCTION,

The Seismograph used for the registration of unfelt earth movements is of the Milne
pattern, recommended by the Seismological Committee of the British Association for the
Advancement of Science, and described in the Annual Report of the Committeo for the year
1896. o

The instrument is mounted in the north-east corner of the Magnet Basement, on a con-
erete pillar which rises from a foundation of the same material, 81 feet deep and 4 feet square.
The pillar, which projects 4 feet above the floor, is 6 feet high und tapers from 4 feet square
at the base to 1} Leet at the top. It is not in contact with the earth on any side, so that the
instrument records the movements of the concrete foundation, the base of which is 101 feet:
helow the level of the floor and 221 feet below the level of the ground.

On 1902, February 7, a second pendulum was added to the instrument for the registration.
of earth movements in a north-south direction, and arranged to record on the same strip of
paper as the original pendulum.

On removal to the Magnet Basement on 1905, August 17, the instrument was orientated
with its booms in an sast-west direction, so that this component is now registered by the new
pendulum, and the north-south ecmponent hy the original pendalnm.

For further particulars concerning the working of the instrument, reference may be made
to the volumes for 1902 and 1903 (Appendix).

Particulars of 94 earthquakes vegisteved during the year 1909 are given on pp. (Ixxix)
and (Ixxx), and the seismograms of those recorded on are reproduced on Plate b.

Tn addition to earthqnake movements, the instrument records gradual changes of level,
for the study of which the ordinates of the seismograms are measured at every hour of the day
commencing at midnight (Mauritius Standard Time). The mean hourly ordinates in each month,



SCALE VALUE OF THE SEISMOGRAPH : CHAYGES OF LEVEL. (Ixxcvii)

the progressive chnge, and daily ranges of level are converted info angnlar measuro by the
formule —

b

0528/ — "000095/2¢ — 2398 for the original pendulur,
"0520/7* — -000107/7* — 0786 for the new pendulum,

a

where e is the angular value (in seconds) of 1 division of the scale and  the time of vibration
of the pendulum (in minutes).

These formulme were deduced from simultaneous observations of the time of vibration and.
scale value ab varying sensibilities, mado in the month of November and December 1907,

' On 1907, November 23 new, spherical agate cups were fitted to the booms of the
Seismograply, in place of tho orizinal cups which Jwere eonical. The hearing surfaces of the
new cups are portions of spheres of 3 millimetres radius.

Rl et 1

The observed times-of vibration of the booms during the year 1909 are given helow.

" Date, Pendulum. Date, Pendulum. Date, Pendulum.
1999- N BV, 19°9. N.8. B.-W. e N.S. B,
January. mins. mins. May. mins. mins, Angust. mins. mins,
9 038 038 19 033 1 045
13 ‘42 ‘32 22 035 ‘33 12 ER 47
18 ‘33 27 e ‘33 1y ‘47
23 “40 *36 28 26 e 22 . 4%
23 53
February. June. 28 ‘40
4 '37 '35 1 ‘70
8 ‘47 ‘37 4 ‘33
28 37 34 7 e 35 September.
"37 ‘43
March. 12 ‘33 rg IS "7
8 ‘40 15 *32 ‘33 27 ‘47
10 ‘45 ‘33 17 ‘30
13 "37 24 ‘45
20 ‘45 25 *37 October.
22 ‘33 5 37
23 41 July, Ig ‘30
31 ‘45 ‘42 S 47 20 "33
. 0 5o A5 23 ‘30
April. 13 'go 26 ‘2 ‘37
3 43 ‘37 is 48
7 "40 "33 i7 47
13 38 ‘33 19 ‘50 November.
20 .. e '37 24 ‘48 3 ‘24 37
23" "39 "33 25 ‘50 1L ‘35
. oo 27 45 13 30
May.. 28 50
1 "40 "33
4 38 ‘33 August December
10 37 ‘33 3 37 5 ‘32
I1 "33 4 ‘45 16 "33
Iz 33 5 45 30 "2 '35
I5 30 8 40

The time of vibrationof the booms is determined by eye and ear observations generally once
a week, but in addition to this, measurements are mads on the phobographie register whenever
the booms, have been disturbed by the observer, accidentally or otherwise. -
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It will be seen that ihe time of vibration of both booms varies considerably. In deriving
the values given in the tables on pp (Ixxxi)—(Ixxxiv) the mean time of vibration is used For
periods during which the variations are relatively small. It should be mentioned that the pro-
bable error of observation amounts to 0202 when the time of vibration is small, or when the
pendulum comes to rest too (uickly, also the experiments indicale that the relution hotween a
and r dopends to asmall extent on the position of the pivol in the agate cup, owing to imperfec-
tions in the form of one or other, or hoth. For these reasons the adopted scale values may
occagionally differ by 10 per cent. from the true value. This will affect all absolule valnes ;
but in the case of mean monthly diurnal inequalities, the form of the curve, if uot the am.
plitude, may be considered correct. For various reasons, in some months, only a few days:
registers were available; the monlhly meaus are therefore not strictly eomparable, apart, trom
errors in the adopted scale values. '

The diurnal range of level given on pp. (Ixxxi)—(lxxxiii) refers to the civil day, and the
progressive change-of level is the excess of the ordinate at 24" over the ordinate at 0" on each.
day, the sign (4) indicating a tilt to north or east, and the sign (—) a filt to south or west,

The gradual tilting of the pillar is shown graphically on Plate 6. 'The diagram has been
constructed by plotting the accumulated changes of level as reotangular co-ordinates from a
fixed point. It is, however, incomplete, owing to the loss of register mentioned above. The
total change of level during the year was probably greater than that shown in the diagram.
The hoom tilted irregular to the 8.1, until the middle of April ; from the middle of April
until the middle of August, Northward, and then North-Eastward until the end of the year.

In determining the mean dinrnal inequality of level for each month page (Ixxxiv), only
those days have been included for which complete and undisturbed registers of both north
and east comiponents were available. The non-periodic variations have been eliminated by
applying to each mean hourly value the correction— '

y= (b —12) (2 — 22)/24,

where v is the correction to be applied to the mean monthly values at the hour %, and =, %,
the mean monthly values at the howrs 0" and 24* regpectively.

The monthly mean north and east components of tilt are shown graphically on Plates 7
and 8, and to illustrate more clearly the natufe of the diurnal tilting of the pillar, vector
diagrams for each month, showing the amount and direction of tilt from hour to Lour, have
been eonstructed by, plotting the north and east componen(s as rectangular co-ordinates from
a fixed point (Plate 9).

On the whole, the vector diagrams for the different months of 1909, show very much
the same characteristics : a steady tilt to 8., until 7" or 8" with a return to the N.W. until
15" or 16", The most disturhed months were January and June ; in the former wmonth the
N.8. component predominated, while in the latter the E.W. component predominated, but the
movements were very irvegular.
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List of EARTRQUAKES recorded at the Rovar Arrrep OnssnvaTony, Marwrrivs, in the Visn 1yog.

Time of Commumerinen. of

§ Amplifude,
fhide | Mawriiing Date, L Time of Timsothnd
Rogister | Rogister elintinary , B Maximum | pigp Component. Rewovks,
Numher, | Namber. 190g. P"(I'({l(!(n‘x;lﬁll;\ nz‘(f.—lél’.llkl\jn 1at|trel“"\;[,";{‘s (G.C.T.) Dl?&méb%n)m Mills, Axe.
d, h. m. L., m. h. m. h, m, h. m, v
1676 728 |Jan... 3| 22.57 22.37°7 Slight thickenings in both
_ 729 w I7 3.49'0 3.52°5 3.56'0° " w |B. -W.| E-W.and N.-8.
1095 730 sy 21 3.15°1 3.18'6 3.23°'I oW, | In N..M. vory slieht.
1701 731 » 23 2.58'0 3.180 ? 10 1B -W,
2.580 3. 770 3.14'5 3.21°0 ? c'9 N. -8,
732 w 28| 20437 20.57'7 E. - W. | Liregular thickening w E.-W.
‘ ouly. Ssiymiv origin uncertain.
733 » 20 o 37 0.14'7"" B -W.
1707 734 » 29 1.29'7 1.34'3 L51'7 E -W.
755 | Feb. 2 S.1¢9°9 8.22°9 N -5,
736 o 2 23.25°3 23.303 | ... o.o- W,
737 » 5| 10402 10.43°2 Iyregular thickening in both :
1715 738 » 22 9.41°y 9.50°4 9.50'9 1’1 E. - W.| probably not of seismie origin,
10.23'4 o6 . |E. -W,
. 9.51°9 .- . [N.-8S,
S - 10. 2°g 1 . |N.-8S.
1738 739 » 22 12.15°9 . 12.19°9 -t . |B. 2W.|In N.-8. very slight.
o , 2 .57 .30 . . -W. s Tg Ao
74 : 17579 igggg . C Ry } Slight irvegrlar thickening.
741 w27 8.35°2 8.52°2 . | E. - W. | Seismic origin uncertain.
742 |Mar... 7 18.24'0 18.36'0 e | B, -W,
18.24'5 18.31°5 . |N.-S
1753 743 ” 81 11.55% 12.16'5 | 12.19°5 | 12.31'§ o6 I8 - W. | In N.-S. very slight.
TR ] D | i3 | oaps | N, |§ Ooensonal thickenin,
1760 745 » 13| ta.afs 15.22°5 | 17.17°0 | o8 E. - W. | Frequent movements.
740 »w 17| 10337 10.40°2 E. - W. | Irregular thickening in B.-W,
in N.-8. very slight.
1763 747 » 17| 23. 62 23.24'7 | 23.28°2 o 87 1 =25 E. - W.|luN.-8. very slight and irregulay
748 » 20| 14.284 14.32°4 B -W.
1772 | 749 |April 10 5.504 6.19'8 6.248 8.+ I's E -W.
- In N.-8. slight. Beginming and
177% 750 » 10| 19.11'3 20.31'8 20.34°% o6 E. - W.| end unceriain.
20.36'8 o'y N. - 8. | Frequent small movements,
1774 751 » II 4.19'3 4.23°3 4.30'3 E. -W.
1788 752 » 25 | 22.25°I 22.30°1 . E -W
w25 23381 | 23.35°6 - E. -W.
753 » 20 | 20.40'3 20.52°3 . eer |7
1790 754 w 27| 13. 48 13.22'8 13.27°3 13.29'S 14.38'3 30 w. | B - W. | Lrregular mc vements in hoth,
13.29°8 e | WL -8,
755 | May 2 7.45'7 7.53'2 8127 . E -W,
1793 | 756 w2 | 19,47 19002 | 19202 | 06 w |B.-W, _
757 » 2 32-13'4 . 22.20'4 | 22.24°4 . |E.-W.|In N.-8. very slight.
” 2| 22.10°4 . 22,20 | 22.23'4 W | N.-8 ; ke aniines
758 »w 2| 22.424 ) 22.474 | 22514 C R L | “light thickenings.
» 2| 22434 . 22.46°9 | 22.50'4 . |N.-8 ‘bt thickenings.
759 1 3 G154 . 0.19°3 0.23'4 . E -W. Slight thickening
» 3 0.16%9 . .18y 0.24'4 w. | N.-8.
760 » 10| 1343 13.16°'3 .. |B.-W. ) .
761 » 10| 20.19'4 20.239 | 20.31°9 E. - W. | Tregular thickenings.
762 » 12 1132 1.25°2 1.40'2 1o B. - W. [ Slight iu N.-8.
' [n N.-S. thickening with
1812 763 » 17 S.216 e 8.32°1 8.53'1 I'o . waxitmm at 1h212z
1825 764 » 25 5.33°0 v 5.37'5 5.48°0 . - W, | All movements very irregular,
1826 765 » 26 2.45°8 2.53°8 5 08 . | & -W.| Tiuesrefer to hoth compo-
1832 766 s 30| zLz1Y " 21437 | 22 5.7 o5 vee |B. -W.| nents.
767 |June... 4 18.49°8 8.57°8 1g. 63 e[ e E. -W.|InN.-S. maximl}m at 1ghymeg,
1851 =68 ” 8 ? 6.41-8 6.47'3 ? 26 | ... |B.-W.|InN.-8. very slight.
1852 769 w9 1.21°9 . 1,289 1.51°Q . . E. - W
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Tasr of lisnenguages veeorded ab the Rovar Arrren Orservitory, Masorrmus, in the Yoy 1gog—concluded,
. . : Time of Commeneement of . Awmplitnie
Rhile | Msumting Date, . : Timeof Time off End |
Regster|  Rowister [ET— Marimom | p; tu°rbm Component. Ranarks,
Nwmler,| Niwnber, 909, zlé{aén:ii‘%” | ”(lg!g?[‘a;e ‘ Iﬂf&?o%z)ves (G.0.T.) (SG.C.T.)‘:e Mills, Are.
d. h. m. ’ b, w, - om. . b m, h. m. “ w
770 |Jupe... 12 | 20.41°2 e 20.58'2 | 21.46°2 B -W.
771 » 18] 19.280 4 19.42'0 - E -W.
772 »n 22 9.35°0 9.50°0 E. -W. | Boom much disturbed, seismic
' origin uncerfain.
773 ” 25 o.51°2 | - v I.51°2 E -W. Many ivregulte movements whiclh Qe
. N. - 8. uot appens (o hie of seiubic origin,
1910 774 » 27 8. 88 8.36°3 o9 E. - W. | In N.-8. slight.
775 » 20 | 16.48'7 v 16.54°7 E. - W. | Trregular movements:
776 | July.. 2 8.31°g 12.31°9 E. - W. | Frequent ﬂ;ickenings : geimic
: origin ancertain.
777 ’ 2| 23.507 0.37'2 Tsolated thickenings in both
components.
778 » 3 6.12°7 o B -W, ‘% Trregular thickenings : seimie
7.27°7 e | NO-S. ) origin ancertain.®
1y34 779 ” 5 22.34'5 e U Irregular movements in  both
components.
780 » 7 7.24'7 Tiregular movements »se
781 » V4 e 10.10'7 N. -8,
1944 782 w 7| 21488 [~ .. 21.55'8 | 22. 43 40 E. -W.
: 21.48'3 21,558 | 21.55°8 44 N. - 8.
o | 783 » 26| 11 g2 ILIzz | 1172 E -W.
1982 | 784 » 30| 1LibI 12106 | 12.13°6 | 13.1906 | 11 E. -W.
. 68| 11'33°L . '3 .
11.28°1 11.32°6 i 56 | 137 6 1y E -W. . -
1983 785 » 31 20.5% 20.38'9 | z0.41°9 | 21.284 o6 E. - W. | In N.-8. fiequent thickenings.
786 |[Avg... 7| 17453 | .. 17.503 | 17.56'3 | ... E. - W. |Tn N.-8. slight.
787 » I3 . Y7 ore 9. 67 N. - 8. | Small irregular movements.
758 PR 1 3.10°5 8.145 8.173 'L <. |B. -W.|In N.-8. thickening of trace.
789 » 25| 10. 88 10.14'8 Irregular movements in both.
207t | 790 |Sep.... 8| 17.508 - | e 17558 | 18. 58 | ... E. - W.
791 » 16 19,12 16117 | 10,172 06 E. -W.
792 » 10| 143246 14.36'6 | 14.40°6 E. -'W. | Irregular movements.
793 » 22| 15.57°8 16. 9’8 N. -8
704 » 23 6.37°9 — 6.43'4 6.58%9 o6 N. - 8. | Very slight in E.-W.
{ 2108 795 Oct.... 4| 142975 o 14.34'5 o E -W.
796 w21 o o1 | .. o 5'1{ OIT'I 0.54'T o E -W.
2117 »20-2I | 23.55'1 o 71 o g6 0.44'6 12 | N. -S.
797 » 28 4172 4.207 | 4357 o'5 E -W.
798 » 31| rrs50% 11.51°5 | 12.20°% o8 E. -W.
2132 '
| 2134 799 |Nov... 8| zr.185g 21.22°5 | 21.28% E. -W. _
o0 | n x| 2§z | .. | . 6.522 | ... oy E. - W.| Additional max. in BE.-W,
2137 » 10 s . 5.37°7 10 | e |N.-8. | 6bz7zmy and 7hows sheet
801 | 5 12| 2099 20134 | 20179 . E. -W.{ changed at r1h.36™,
802 | b2 16 ‘}r-' s sae 19-16.7 e see ave | E. -W.
803 » 24| 72613 7.29°3 7323 | ... we |E.-W, i
804 » 29 3385 | .. 3-40°3 4. O'§ Trregular movements in both.
805 |Dec... 4| 17.97 117 | 176y E -W.
806 } 5, 8} 9504 { ?'56:9 10. 9'4 . (B -W.
2160 ( é-§9'9 )
161 87 | » 9| 1603 | .. | 16.308 1 i();‘ég ;_g E. - W. | Continued for same hours after]
808 » 9| 21569 22.28'4 ro | .. |E -W.
_ 809 »o 9| 3459 o 0. 14 1.o0g | o5 { .. |E -W
2180 » 9| 23544 . e 23.55'9 0. 49 | 10 e | N.-B,
310 » 23] 13.41°9 - e 13.47'9 | 14. 4'9 o5 . . -W,
811 » 23| 23. 45 . aes 23.11'0 | 23.183 o' e [ LE-W.

2 From J uiy, o 7 the booms were more ar less disturbed by workmen.
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