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THE COLOMBO OBSERVATORY.

REPORT OF THE SUPERINTENDENT OF THE OBSERVATORY

.\‘taﬁ_—-llr._ H. Jameson. M.Se., Assistant Astro
October 27. During his absence Mr. D. T. E. Dassanay
as Assistant Astronomer. ;

In the clerical staff there were three chan
¢ changes. One member was transferred to the H
.:{ tll‘:lfr lDepgrt‘mo.nt, .;md two left to ta_kﬂ up appointments under the Public Analyst a.nfi anlrgctgfiz?
wedical and Sanitary Services respectively. Their places were filled by transfers from Head Office.

Overseer D. Gregory Perera retired on June 14 I8 ; et ;
- > o - < 3 a!ft' M 6 4 III : .
the last 17 were spent in the Observatory., o1 80, Yoo the Department, of which

Bwildings. —T r W | : :
g I:; 1 ngs he new workshop and laboratory were completed and taken into R S
Considerable difficulty has been experienced from overcrowding of the main buil ding. One

of the iron sheds has now had a celling inserted and has | '
iro ! a cel i § been converted into '
the building of a more permanent library. e e

nomer, was on leave from March 28 to
ake, B.Sc., Senior Technical Assistant, acted

ASTRONOMICAL EQUIPMENT AND WoRrkxg.

The main instruments have been unchanged. The Cooke transit (4-i ' '

| | . -inch object glass with
travelling micrometer) and the Borrel chronograph have continued to be in use for clcick stgars. The
number of star transits observed was 1,016, which is less than in the previous year, when extra observa-

!:—ions were being made for longitude comparisons. These comparisons have been maintained. but
1t has l:])?een found necessiaa,ry to restrict the amount of time spent on them. |

ournier sidereal clock No. 72 has been the chief ratekeeper. It was sto '
on October 18, when a new cord was inserted. Dent No. 45.082 E'as rehung on Jﬁﬂzdl:fzmaftl,:: I;l;t%
parts had been obtained, and the movement of Fournier No. 70 returned to 1ts normal ::lutiea as a
sidereal clock after a very creditable period of action as a mean time clock in conjunction with the
pendulum of Dent.

The Cooke mean time clock continued to work satisfactorily in sending out the wireless signals.

The synchronome master clock continued to work well in controlling the office dials and
calibrating the seismograph.

The chronometers left at the Observatory again included those of H.M.S. Cyclamen and H.M.S.
Lupin. :

Time Ball and Synchronization—The Time Ball at the Master Attendant’s Office was dropped,
as before, at 9 Am., 1 P.m., and 4 p.M. Ceylon standard time (3.30, 7.30, and 10.30 Greenwich
mean time) on ordinary week days, and at 9 a.m. only on Sundays and public holidays. During
the vear there were 945 successful signals and 9 failures, or less than one per cent. None of the
failures were due to causes over which the Observatory had any control, and eight of them appear

to have been due to trouble on the line (5 disconnections and 3 reversals).
Synchronizing signals were sent at 7.55 A.m. and 3.55 .M. on ordinary week days to the

Central Telegraph Office, and a signal was sent at 8.54 A.M. on Sundays and Post Office holidays.
During the greater part of the year these signals also actuated the relays at Queen’s House, the Post
Office, and the Survey Office, but from November 7 a change was made, and only the relay at the
Central Telegraph Office was worked directly on the OIJHUI‘VEIJ}}OI‘_V line, signals to the other master
clocks being transmitted from the Central Telegraph Office.  This was essentially matter of distribution
and did not affect the work here. A more important addition, from the Observatory point of view,
was the insertion of a contact on the Surveyor-General's Office master clock in April which short
circuited its relay when that clock indicated the exact hour. As the velays are of polar type, a
current in the reverse direction to that used for the setting signals does not effect them, and hence
if a continuous current is sent in this reverse direction for a period commencing a few seconds before
the hour it does not alter the setting, but it does show the instant at which the clock indicates the
hour by a slightly increased amperage, owing to the relay heing cut out of the circuit.

A similar device was subsequently added to the master clock at the Central Telegraph Office,
and from June 16 onwards each setting signal was followed, a few minutes later, by a test signal
which showed how accurate the setting had beon. The particular value of these tests lies in the
fact that synchronization by means of heart-shaped cams on the master clocks is only {vﬁ"ici‘ent if the
orror of the clock prior to the setting signal can be corrected by not more than one revolution of the
main count wheel. If the initial error is greater than this, a partial correction may be made but
an error left uncorrected corresponding to one or more complete revolutions of the wheel, but with
nothing to call attention to its existence. 'The new contact provides the necessary information on
;o poil?lrtom October 1 the maintenance of the control clocks at the Surveyor-General’s Office, which
now number twenty, was handed over to the Telegraph Department.
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programme. Incidentally this allows a check on its behaviour to be kept at the Obsf n ‘=- Ory. : Tt?
of I:vople who work in its vicinity are probably unaware of the fact that it does strHk teg | |
striking gear was out of action for a couple of days in March for irs, queries wdre r¢ h@‘
only from Ceylon but from Southern India: 3 it o \ elsmotogtcal

All the time-signalling _work 18 a matter of interactivity between the Obsarvatogfrhtﬁ% the
Telegmph_l)epartment.——and in th? case of the time ball and lighthouse clock with the Master
Attendant’s and Harbour Engineer’s Departments as well, and T gratefully acknowledge the way
in which all concerned have co-operated in keeping the proportion of failures so low.

[ssue of Wireless Tvme Signals.—These have been sent out twice daily throughout the year
on the I_ntematlonﬂ_,l code. The morning signal is from 11.27-11.30 Ceylon standard time (5.57-6.00
Greenwich mean time) on 2,300 metres C.W., and the evening one at 22,27-22.30 (16.57-17.00
Greenwich mean time) on 600 metres, I C.W.

The contacts for the actual dots and dashes of the wireless signal are made by metal pieces
sunk in the rim of an ebonite drum at the Welikada Wireless Station. This drum is released at
11.27.00 or 22.27.00 by a signal from the Observatory, and during the three minutes it is in action
is kept in beat with second by second signals from the Observatory mean time clock.

A chronograph at the Wireless Station records both the impulses from the Observatory and
the movements of the drum. This chronograph, though very useful, does not meet every contingency
(€.g., it would give no immediate warning if the drum dropped a second and went on exactly one
second slow) and as a further safeguard, évery outgoing signal is listened to on the receiving set at
the Observatory by the officer who is responsible for sending the impulse that starts the signal. This
officer is in direct telephonic communication with the Wireless Station, and the decision as to whether
a signal may be passed as correct or not rests with him.

In the case of a failure, the words *“ time signal failed ” are sent out in Morse immediately
afterwards.

In 1928 there were 722 successful signals out of a possible 732. It will be noticed that there
1s no curtailment of this service on Sundays or holidays. On one occasion no attempt was made to
send the signal owing to the Wireless Station being urgently engaged otherwise. Of the 9 failures
1 was due to an error at the Observatory, and 2 appear to have been due to power failures. The
other 6 were due to trouble with the dium at Welikada, either because of erratic drive by the motor
there, or failure of the signals transmitted from the Observatory to actuate it. This latter cause
of trouble appears to have been greatly reduced by the installation of a Kamm relay with condenser
at the Observatory, by Mr. Kingston on March 27. This gives a rather longer contact than the ordinary
G. P. O. relay, formerly in use, and while the trouble referred to was essentially due to variations in
the line from the Observatory to the Wireless Station, or in the earth connections, the new relay has
made the system less sensitive to such troubles.

In the case of these signals, as in the case of the visual ones, a successful result can only be
obtammed by co-operation between the staffs of the Observatory and Telegraph Department, and I
again wish to thank Mr. Harper, Mr. Kingston, and all others concerned for their help in this matter.

Longitude Determinations.—The Bordeaux and Rugby vernier time signals were listened to
as a matter of routine. The former, which come through at1.31to1.36 ».m., Ceylon standard time,
are less interfered with by local atmospheric disturbances than the latter. which are nearly two hours

later, and more affected by afternoon thunderstorms.
The Bordeaux signal was compared with the Observatory clocks on 348 occasions. The 18

occasions on which a satisfactory comparison was not made include 6 on which no attempt was made
to listen for it on account of thunderstorms or other reasons, and 12 on which the attempt was
unsuccessful, which includes any cases in which no signal was transmitted.

The comparisons between clock errors as determined by these signals and by star transits
have continued to be of considerable interest. With the help of this year's observations it has been
possible both to attribute some of the variations in 1926-27 to instrumental causes, and to feel more
sure that certain other variations are non-instrumental, and hence can be used with more confidence
than before in the search for meteorological correlations.

Detailed discussion on this subject would be out of place here, but the paper on it that appeared
in Part 2, Vol. 1. of Section I& of the Ceylon Journal of Science has been followed by a second paper

in Part 3 of that Journal.
METEOROLOGIOAL KQUIPMENT AND WORK,

Climatological stations were maintained at the same sixteen outstations as in 1927. The
transfer of thermometers from sheds to screens of the enlarged Stevenson type has been continued,
but is not yet complete, duplicate readings being made in all cases before the demolishment of the
old sheds. | | i
Self -recording anemometers of the locally made type described u} t‘.hu [\)11111~t,(;a£~1}r Journal of JF,}w
Royal Meteorological Society (Volume X[L. page 213) wore set up at Chilaw and Tabbowa, pmuhng
the arrival of the new Dines anemometers and other apparatus indented for as one of the results
of the visit of the members of the Airship Mission in 1927. All this apparatus was received before
the end of 1928, but too late for the erection of the anemometer masts to he mrru—ul out this year.

Direct readings were taken at all stations at 9.30 A.m. and 3.30 p.m.. E ‘eylon th,?f[ard time,
and the former wired to Colombo. Observations were taken at 7 AM., at l-nlmu_hn, '_11'11100111&18-‘:,
and Hambantota, in order to co-operate with the work of the ]llllll-ll‘l‘M{*t{‘.‘f)l‘n]ﬂglf‘ﬂl I).epnr‘*o_nlf]m.',
and observations were taken at 7 p.m., at these three stations, in connection with the evening wireless

weather signals sent out from Colombo.
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No alteration was made in the general methods of checking

Observatory, ¢ Y :
_ .t €.4., pin diagrams, &c. Seventeen rotenti :
- S y X0, DeV potential outst
Cfll-::ll;u?}lonllat- the Observatory. These included eleven Surveatlg; Oal,)rﬂti;el? lindl.{erwent Roactiiiks
, Tvi;r 1ght*hou_se-keepers, and one member of the Agricultuira,l DI; artme tc T s
6 chief daily weather report and forecast was prepared as bafcﬁ-e fmn;l tim

and broadcasted en clair at noon.
| | n, v.e., two and a half h : v Y
It subsequently appeared in the *“ Post Office Daily Lia{:,u’l"ﬂaigﬂi:ltiﬁfe Ii?:)aétiinfsti?ﬂl;};;};ﬁh i

One addition was made to the list of '

: | statio ' '

appear\L{} the-" ost O DAY Tt i Balangi (E;-], hose rainfall figures are telegraphed daily and
‘eather reports prepared avowedly with a view to Bhipping, and hence omitting any discussion

of rainfall over the Island, were , in M : :
o g | sent out in Morse iImmediately after the time signals at 11.30 a.m.

the outstation work at th
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9.30 A.M. readings, Contra

by the Indian Meteorological Department for the Arabian Sea and Bay of Ben

in compiling them use is made of these me

: _ _ Ssages as well as of t ' ions
i gmludu}g pilot balloons), of those at Pamban, and On various 5h};egﬁbiew&tmm ay, Loy lon stations
0 send in their reports by wireless. > S’ Whoso officers are kind enough

The importance of both the piot balloon observations and t

has increased considerably in the last fow years, and with regard to the latter I am very glad to take

this opportunity of expressin m -
cvorahd in thiS}WDI‘k., pThe s% ipsyfﬁgglni;iizi :Eghcli};t&ms a,n'd other officers concerned who have co-
Adrastus, Akbar, Algic, Alipore, Amboise y fi?[ages were 1'9_1061ved in 1928 include ss. Achilles.
Atlanta City, Auditor, Alulgba-n’ Awa Maru Aurl doan. Dolarorgus, es. Arracan, Artemisia,
Bellerophon, Berlin, H.M.S. Beraial v i&y eylglea,n', Badarpur, Bahadur, Barala, Begum,
st e, Cathax Chenabu,- Ry e?);; ! eé & Br;tlsh Sailor, Callandia, Canara, H.M.S. (Carlisle,
City of Roubaix, Comorin, H.M.S. C;ncg;d C()rilﬂt)’l{-'ei ((j}&lclutm} ey ok Cantebbucy, City of Halifax,
(]gog:s, H.M.S. Effingham, ss. Elpenor, HI:/I S Enterp;'is;l rqzwi‘i?n]gglirefguai?le,cl‘) eu?lcllomoDlogln ol
aradana, Garbeta, Gharinda, Glaci T e ' e e ancars,
I\BIaru, Hatkhola, Havildar, H.Nl.g.&(}zflzfsl;ig;e;l: mlggétﬁloﬁiel:g?rilh;f&e Gﬁlﬁnélaf{ Gretaﬁeld,HHabruna,
ay, Hohenfels, H.M.S. Hollyhocks, ss. =l ’ et s ho8, 8 LI ODAONS
Jalarashmi, Jalaveera, J anp}ireterszogflcljeﬂ?“falj}i? niggiﬁ}g&%iut&! 'l]al?%yotl’ JalaE&lk&’ sy
dine, H.M.S. Keppel, ss. Khosrou. Khyber, Kitanomaru f(ohi;aigo Ef. &ri?l al]?: o leemme:n-
ss. Macharda, Magdapur, Magapur, Mahout Mahratta ‘Mahrm:cf | ﬁc?(sl b ﬁ'&, e
Mandala, Mandasor, Mangalore, Mashobra, I\z[anora Mta;im ur Mat'ri 5 aDI;Z‘d &Iancllg., ol
Meerkerk, Memnon, Mentor, Merkera, Mirzapore M:tildavia pMir:;n oh’tm II\)Ia 'rllt ; aﬂrfl D:Iedm,, o
Murmahal, Nagpore, Naldera. Nairnbank, Nanf(in Nawab Negllor;‘ lé):rbmgl, (Ii? S Mul_bera,
Novara, Novard, Nurjehan, Nurmahal, Nwevada. Orford Ormara, H M.S u()r&‘ 11rpura,, ()N L
Orvieto, Osterley, H.M.S. Otway, ss. Ozarda., Padua. Paeua Pasha, Pelleu.;'H ﬁlgm}% BS:AI ik
8s. Perseus, Peshawur, Pessus, Philoctetes. Port Hardy If;residen;s Garfield 'P;e‘siderz Henquer,
President Wilson, Princess Juliana, Pundit. Purpura, Qutilyoa. Radja, Rajula Remo Ris?tld HJI‘EI‘{IBE;},
Salawati, Saleir, Shiya, Shuja, Singkep, Singu, Stanley Steel Scientist, Sunik, Toba alr’i‘ dD :
I-I.M.S.TY}?’lindictrive. ss. Wangaratta, Warialda, Warla. Yorkjshire. ¥ 4 ’ e
¢ question of “ fair wear and tear ”’ with regard to rain gauges i | 4
items that I do not think have been referred to in any %f the (liscussgio;g c?n I;hceeglré{;?élf[;lit{?mfoig;i?i?x:
of rain gauges that appear from time to time in the Meteorological Magazine. An exa.mpII)e of such
an item is shown in the lower part of the frontispiece, which depicts a rain gauge from one of the
Irrigation Department’s stations in the Eastern Province, after an elephant had trodden on it.

The number of rain gauges whose figures appear in this report is 356, the additions since last
year including seven under the Agricultural Department, one each under the Irrigation and Medical
‘l;?p?lrtnéents and two estate gauges, Iddemekelle (Mr. F. O. N. Phillips) and Oopar (Mr. W. R.

estland ).

Two stations have been discontinued, Haldummulla and Pottuvil Dispensary, but both were
in action during the greater part of this year, and their figures are included up to the date of their

discontinuation.
I am very glad of another opportunity of thanking the observers, both old and new. volunteer

and official (and “ official "’ observers are mostly ‘ volunteer ’ so far as their rain gauge work is

concerned) for all that they have done in keeping up these records.
In addition to the volunteer observers who report rainfall alone there are many who do not

confine their assistance to this item, and gupplement such information in various ways. In the

limits of this report I regret I cannot mention by name everyone who comes under this category,
but I wish to express my special indebtedness to Mr. J. A. Coombe of Poonagalla, to Mr. E. E. Megget
and his assistants at Detanagalla, Mr. A. (. Tutein Nolthenius (West Haputale), and Mr. H. Jones

(Hope estate).

gal as a whole, but

he wireless messages from ships

Co-operation with Indian M eteorological Department.—In addition to the daily 7 A.m. telegrams
from Colombo, Hambantota, and Trincomalee, extra telegrmns were sent from these stations at
various times when asked for by the Indian Meteorological Department. The numbers sent in 1928
were, Colombo 22, Hambantota 33, Trincomalee 26. These figures are decidedly less than in 1927,
a fact that is the natural concomitant of the statement in the weather summary that Ceylon was

less affected than usual by cyclonic movements in this year.
Telegrams were sent to India giving the results of pilot balloon flights, and a certain number

of the wireless telegrams received from ships were passed on by land line, while in addition extra
telegrams were sent whenever the 9.30 a.m. synoptic chart for Ceylon showed anything worthy

of such special treatment.
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~ By the courtesy of the Director-General of Observatories, India, copies of all ts sent
by him to the Navy Wireless Station at Matara were also delivered to the Observatgthy. Tn ackition
copies of the daily morning telegram from Pamban were also sent here and profefof considyrable

value, as the m&dingﬂ at Mannar town and T&laim&mar alone are not ‘t,y'pical of don . -
| | I anicdhel
Gulf of Mannar. Sefmolbais

_ Upper Air Work.—The number of pilot balloons observed was 583, of which 578 werb-£80¢Sombo
and 5 at D_iya,tala:wa,_ This represents a further slight increase over the numbers in the previous year.
As in previous years the tail method was used, so that vertical as well as horizontal movements

could be measured.
The pumber of tails returned was 51, which represents 23 per cent. of the cases in which a
request for its return was attached to the tail. Last year the percentage was 17, but the increase
18 more apparent than real, since the number of cases in which the request was attached was decidedly

less, being limited to those seasons when the likelihood of the balloon coming down over the land
rather than over the sea was greatest.

The results of the year’s observations are shown in plate VIII.

: ‘Spesml Investigations.—In addition to the routine observations, of which some indication is
given in the subsequent tables, a number of others were taken whose figures do not appear in this
report, but from which information is available for use when required, and which may be published
as opportunity occurs. Under this category may be mentioned the readings of the sunshine recorders
at six stations and the evaporation tank and underground thermometers at Colombo. The tempera-
ture readings and averages at 9.30 A.M. and 3.30 p.m. might also be included under this head, also
much of the upper air work, of which only the briefest summary appears in the diagram at the end
of this report.

In addition to the above, several special observations were being made during the year, of which
no detailed results are given in this report. These include the following :—

(@) Rainfall Temperature Measurements.—These were first referred to in the 1926 Report,
which included photographs of the apparatus devised by Mr. Jameson and since
used by him.

(b) Rain Gauge Recewver Ilxperiments.—These were continued along the lines indicated in
a communication to the Meteorological Magazine. (Vol. 57, page 240, October,
1922.

(c) Percolation Ganges—These were not soil percolation gauges, but attempts to measure
the capacity of various trees for receiving rain. Gauges were placed under various
trees and the amount of rain recorded in them under different conditions noted.
These experiments were discontinued in October on the completion of two complete
years’ records.

(d) A series of measurements were made by theodolite in November of the apparent
angular altitude of the top of a mast at the Wireless Station. This was really a
measurement of variation in refraction, and its purpose was two-fold. In the first
place the possibility of airships coming to Ceylon has created a demand for informa-
tion on the question of changes of density near the surface, while the points raised
in connection with possible refraction effects on clock stars have put an additional
interest into all questions of refraction here.

To expedite this observation a telescope 18 being mounted permanently in such a way
that variations in the apparent altitude of the masts can be read directly with a
micrometer and level.

(e) The question of the temperature gradient within a few hundred feet of the ground
has received some attention during the year, and thanks to the kind assistance
of the Telegraph Department, it is hoped that records up to the height of 260 feet
will soon be available from thermographs hoisted on the masts of the Wireless
Telegraph Station at Welikada.

One of the most interesting experiments made during the year in this connection is
shown in the frontispiece and represents a thermograph hoisted on a collapsible
mast in the Observatory compound. The mast in question is one that can be
erected by successive sections from the ground and was originally intended for
use as a portable triangulation mast when surveying over low jungle.

In view of what has been said above about the Wireless Station, it is not anticipated
that the experiment of erecting it in the Observatory compound will develop into
a regular practice, but at least the pnﬂgihilit}f of such use has been demonstrated.

One incidental point in connection with it is perhaps worthy of comment namely, that
it was not only surveying apparatus that was put to a n‘wtmml_ugical use, but
the astronomical equipment had to llt."‘!l]? too. The mast 1s certainly not strong
enough for a man to climb to its summit, but wh-cn the .thernmgmph was there,
[ was able to satisfy myself that 1t was working satisfactorily by direct ebservation
through the equatorial !

(/) Personal Equation.—An analysis of the differences in personal equation between various
members of the staff in their eye-and-ear estimates of vernier wireless coincidences,

and in clock comparisons, has given some rather i1'1t.crtjfst.ing results, while
comparisons have also been taken of the personal equations of a number of
other gentlemen who had occasion t.(_) be mt.-erestea in the subject for various
reasons, notably on account of their acting as timekeepers at sports.

Seasonal Correlation.—In the frontispiece to the 1927 Report curves were given show ing t-hie

rainfall in the south-west monsoon at each of two groups of stations on the west of the Island, and 1t

was pointed out that an appreciable degree of agreement existed between them and theoretical curves
built up from periodicities of 37 and 4°65 or 4° 67 years.
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Apart from the simple periodicit '8, attenti
, ; | y curves, attention was called to the fact that i
well developed thunderstorms in the inter-monsoon period of March and April (;pzéiell%:uin;gl};

tended to be followed bv ' *hel '
y a south-west monsoon of deficient rainfall and also that ‘
cold February had preceded a monsoon of deficient rainfall sufficiently often to :ll:gzg:: 1;‘}3112;1 11&3’

connection was more than one of coincidence al ' '
_ | 1dence alone, while night temperatures a
important than those by day. 3 i shmesgll

For 1928 the periodicity curve suggested rather less rain than had fallen in 1927. The February
temperatures were on the whole low, and particularly so at night, which made their significance rather

greater than appears from the offsets of the means in Table IT  while in addition the April thunder

storms zﬁre} above average in vigour. | 5 -
three items thus reinforced each other in suggesting the likelihood '

and plate IV. shows that the forecast was amply fulﬁl]{gaﬁ. Il% that plate it wﬁfl ?Jél esf;gfléia{]; %T{g;?é

of at least ten inches for the period May—September, 1928. inclusive, were common throughout the

greater part of the south-west quarter of the island, but if looked at critically the deficit was even

more marked than is indicated by that plate alone, since the monsoon was so weak that it allowed

some depressional activity on July 6-7, which is most unusual in that month. and b ]
L] " . , , t' f
deficits in that period would have been decidedly greater. s e,

h t}I;tltlbl-;cg]gron‘s._-—Tlle present Report is on the same lines as its predecessors, and gives among
gs the ram gauge figures from 356 stations. The latter part of it includes the tables that
also appear in the Ceylon Blue Book.
s Routine p_ubhcg,tigfls have been similar to those of last year, and included daily reports in the
ost Office Daily List ” and newspapers, and monthly summaries in the Government Gazette and
Tropical Agriculturalist. ‘

A new Manual of Instructions for the guidance of outstation meteorological observers was
published during the year, and also the second part of Volume 1., Section E, of the (Ceylon Journal
of Science, which contained six papers, three by Mr. Jameson and three by myself. The former
flealt with the maximum total rainfall in n consecutive days, the use of quill pens for self-registering
instruments, and the diurnal variation in the barometric gradient over Ceylon, while the latter were
on the variation of clock star observations with wind, on longitude determinations at Colombo, with
special reference to the distortion of time observations by meteorological causes, and on the exposure
of thermometers in Ceylon.

The material for the third part, which will complete Volume I. of the new series, was sent
to the printers during 1928, but is still in the press. This contains some notes on the climate of western
Ceylon, including the summary of the last seven years pilot balloon flights, further discussion of several

of the subjects dealt with in the previous issue, and also a paper on the rather interesting interaction

between the monsoon and a mild depression in July, which has already formed the subject of a brief

note in the Quarterly Journal of the Royal Meteorological Society.
A paper by Mr. Jameson on ‘‘ The Mean Maximum Rain falling in a Time ¢ ”’ was read before

Royal Meteorological Society in London in November, and a note by him on the same subject has

appeared in Nature.
A paper on the floods in the Kelani Valley River was read by me before the Ceylon Engineering

Association in August, and contained a series of coefficients connecting rainfall with river height

which could be used in forecasting. |
As in previous years, publications have been received from a number of observatories and other

organizations. While their receipt has been acknowledged individually by letter, I am glad to take
this opportunity of thanking the donors collectively. The list is as follows :—

INTERNATIONAL. Mawritius.
League of Nations, Health Section, Eastern Bureau, | Royal Alfred Observatory :—
et Annual Reports, 1926 and 1927.
Weekly Fascicules, 1927, December 17th-1928, Monthly Magnetical and Meteorological Observa-
December 15th. ; tions, July, 1926, to December, 1927.
Annual Report of the Advisory Council, 1927.
OITLIT)SE ! le 1tuc ; : oo
Commission Internationale de Longitudes pal Union of South Africa
T.S. F. .— : ] |
‘“ Heures siderales locales des signaux ryt.hn}ﬁf Royal Observatory, Cape of (Good Hope :—
enregistré a 1’Observatoire de Zi-Ka-Wei, Wireless Time Signals, October to November,
Octobre-Novembre, 1926. : v 1926.
“ Heures siderales locales des signaux rythmes AmmRioa’ (NoRTH).
enregistré a 1’Observatoire de Paris,”’ Octobre- |
Novembre. 1926. Canada.
Tnternational Meteorological Organization :— Ottawa Dominion Observatory :—
) 18S] your ’'Etude des Nuages, 1926. International Longitude Signals, October-Novem.-
Commission p 24 g
Commission pour étudier la Création d'un Bureau ber, 1926.
Météorologique International, 1926. _ Toronto Observatory :—
Commission for the Exploration of Upper AT :— Meteorological and Magnetical Observations, 1926.
Report of the meeting 1n Leipzig, August 20 to I |
September 13, 1927. Jamaica.
AFRICA., William H. Pickering, Esq., Mandeville :—
f The Orbit cf Uranus.
Hel Observatory : i g The Three Outer Planets beyond Neptune.
e Aiaed Report on Mars, No, 41.
tin No. 33. |
BUHB l logical Report, 1922 s
MeteorolOgle L2t AT Mexico.
Ministry of Agriculture :— N Tdia and Geological Institute :—
- \ | : . 1cll | ; :
A study of Butterfly Migration in South Catalogo de Los Temblores, 1926 and 1927.

Cevlon, by C. B. Williams, M.A.

International
Seismological
Centre
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United States of America.
U. 8. Department of Agriculture :—

Weather Review, 1927, September—December :
1928, January - ugust,

Index to Volume 55,

Review, 1928,

Supplement No. 31.

New York Meteorological Observatcry :—

Monthly Reports, 199 7, September-Dezember
1928, J anuary -June, August-Se ptember,
Report and Annual Tablcs for 1927.

U. S. Coast and Geodetje Survoy :

—y,

First Order Levelling in Oregon, by H. (. Avers,
Jesuit Seismological Association, Central Station .

Preliminary Bulletins, Earthquakes of

November 21 to 1928, November 1.
Seismological Station of St. Lous :—

1927,

Bulletins, 199 7, November-192 8, July.
Regis College, Denver .

Records 3 and 4, 1927, and 1-7, 1928.
Gonzaga, Seismological Station ;-
Bulletins, 1927
September.
Lick Observatory :—

Bulletins Nos, 392-405.
Registration of Earthquakes at Berkeley and Liglk
Observatory, 1927, April 1 to 1928, March 31.

Carnegie Institute of Washington :—

, February, and 1928, March

Annual Report (Terrestial Magnetism), 1926-27.

Weighting by Mean Differences, by H. W. Fisk.

On the Revision and Correction of Fourier Analysis
Computaticns, by €. . Ennis.

Computation of Fourier Terms, by C. R. Duvall,

The Purpose and Progress of O.ean Surveys, by
J. P. Ault.

List of Publications of the Department of Terros-
tial Magnetism, 1904 -1927.

U. S. Naval Observatory :—
World Longitude Signals, October—November
1926,
Smithsonian Institute :—

Werld Weather Records,

AMERICA (SOUTH).

Bolivia.
La Paz Observatory :—

Seismological Bulletins, 1927, November-Decem.
ber, 1928, January—June.

Sucre Ollﬁal‘xfﬂtory s

Seismological Bulletins, 1927, May—October : 1928,
January-May, August-December,

Brazil,
Directoria de Meteorologia, Rio de Janeiro :—

Boletim Meteorologico, 1922,

Boletim Mensal, 1927, October- 1928, Svpti@mlmr.

A Aviacao e & Meteorologia no Brasil,” and

A Previsao Do Tempo, Baseuda Em Observacoes
Locaes,” by Dr. J. de Sampaio Ferraz.

Observatorio Nacional Rio de Janeiro :——

Annuario, 1928. ¢ |

Boletim Magnetico, 1926. |

Medidas micrometricas de Estrellas Duples, by
Domingo Fernandes de Costo.

Calculo do Nascer e Do Occaso da Lua.

6

Chile.

Observatorio Del Salto, Santiago ;—
Boletin Mensal, 1927, November

T o ;
veneRd International

Del Servicio Meteorologico — Seismological
La Lluvia En Venezuela, 1925-—1926,C1€§nt]5§nmt.0
Sifontes.
ASIA.
China.

Royal Observatory, Hong Kong :—

Annual Report, 1027,

Monthly Meteorological Bulletins,
1927-October, 1928

Monthly Seismological Bulletins, November, 1927-.
October, 1928,

International Loginitude Wireless me Signals,
October-Novem bor, 1926.

November,

India.
Indian Meteorologiceal Depertment :—

Annual Summary for 1925, 1926,
Monthly Rainfall of India, 1926,
Memoirs, Volume XXV., Parts 1. and LL.

Administration Report, 1027-28.

Daily and Monthly Weather Reports,
Scientific Notes Vol I., Nos. 1-3.

Kodaikanal Observatory .

Bulletins, 82, 83. 84.
Report, 1927,

Director of Agriculture, Bengal .—

Daily Rainfall, 1927 November
January-October.
Report, 1927.

Mysore University :—
Journal, 1928,
Survey of India, (leodetic Branch .—

Time of Reception of Wireless
Bordes,ux end Seigon.

-Docember; 1928,

Signals  from

Indo-China.
Uentrel Observetory, Phu-lien -

Bulletin Pluviometrique, 1926.
Note sur le climat de I'Indochire, by P. Certon.

Japan.
Astronomical Observatory, Tokyo :—

Wireless Time Signals, October November. 1

926,

Java.

| Batavia Observatory :—

Seismological Bulletins, October
January-June, 1928.

Regenweaarnemingen in Nederlandsch-Tndie. 1926,

—Dﬂi?li*]‘l‘lhﬂl', 1927 -

1927.
The Chinate of the Netherland Indies, by Dr. C.
Braak,

Sea Suriace Temperatures on some Steamer
Routes in the Malay Archipelego, by Dr. H. P.
Berlage (Jr.).

Philippine Islands.

(‘entral Observatory, Manila -

—_——

Meteorological Bulletins. May--December 1026 -
Jenuary-August, 1927.

thiajllnhi:it"ﬂl Bllllﬂtiny._ .T{l]}'-—])(-pp]'ll.l}[”m‘ 1927.

Annual Report, 1924,

**The Sunshine of Manile.” * The Evaporation
Manila,” * The Intensity of Rainfall at
Manila,” and “ The Intensity of Rainfall in the
)Iﬂill (ﬁfif}?-i ot the P]H]i]}lmineq‘” h].' Rfﬂ.’. 31,
selga, S.J.
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AUSTRALASIA.

(freat Britain,
C'aroline I slands.

- Fernley Observatory, Southport ;—
Annual Report, 1926.
I\Iet.aﬂmlﬂgi{-al Oftice, London —
Supplement 6, 8-16 to M. 0. 252 (5th Editio

Meteorological

Observatory of South Seas Bureau,
Palau :— ;

Annual Report, 1927.
}[Dnthly Metnmrnlngic-nl Reports, 1926, June-

ﬁ M. O. 252 (6th Edition) Int tional
December ; 1927, Januarv-October Supple _ - dagbls
: » LVSH, o . _ ; - | ts 1 7to M. O. 252 (6th Editi ' | |
Bulletin of Upper Air Observat s, May-Decem- 1'[ tmﬁn oA n trion). Seismologica
g pper Air Observations, May-Decem Marine Observer, 1928, February—1929, January. Centre

. Monthly Frequenecy | ‘
Tidal Observations, 1926 and 1927, y frequency Tables, 1927, January-June ;

Data of Tropical Climate, Volume 1.

Commonwealth of Australia.

Adelaide Observatory :

Reception of World Longitude Signals by Radio-
Telegraphy, October—November, 1926.

Meteorological Bureau, Melbourne :—
Rainfall Map, 1927.

Fi Islands.
Harbour Master, Suva :—

Meteorological Bulletins, 1927, September-Decem-
ber ; 1928, January, February, April-October.

New Zealand.

Dominion Observatory :—
Bulletins Nos. 68 to 73, 75, and 76.
Meteorological Observatory, Wellington :—

Annual Report, 1927.

Monthly Meteorological Observations, 1927,
October—December ; 1928, January—September-.

Chmate of New Zealand, by Dr. I'. Kidson.

Survey Department, Wellington :—

Annual Report, for the Year ended March 31,
1928.

JUROPE.
Belgium.

Institut Royal Météorologique de Belgique : —

Bulletin  Chimatologique
Octobre, 1928.

Mensuel, Janvier—

(Czecho-Slovakia.

Meteorological Institute, Prague :—

Résumé Mensuel, July—December, 1927 ; January-
June, 1928.

Enregistrements des Instruments Enregistreurs,
Volumes I.-1V., 192]1-24.

National Observatory, Prague :—

The Maps of the Boundaries of the Constellations
in the Galactic System of Co-ordinates, by Otto

Seydl.
France.
Commission de Météorologie des Bouches-du-
Rhone :(—

Bulletin Annual, 1926, 1927,
University of Strasbourg :—

Annuaire de I'Institut de Physique du Globe, 1926.
Observatoire de Lyon :—

Bulletin, 1921, July, and 1926, January.

Gfermany.

(teophysikalischen Warte Gr. Raum der Universitit
Konigsbherg :—
Erdbebenregistrierungen,

June, 1926, it

H&upt.st:ation fur Erdbebenforschung am Physikalis-

1921, and January-

| August-November,

i Observatories Year Books, 1925, 1926,

| PI'DfGBEi{jl’lﬂl Notes, 47-50.

- Geophysical Memoirs, 37-42.

I Meteorology of the British Crown Colonies and
| Protectorates, 1926.

| Reseau Mondial, 1921.

| British Rainfall, 1927.

.i Department of Scientifio and Industrial Research :—
Investigation of Atmospheric Pollution, 1926-27.
| Royal Observatory, Edinburgh :—

| Thirty-eight Annual Report of the Astronomer
Royal for Scotland.

University Observatory, Oxford :—

The International Seismological Summary, 1924,
July-December ; 1925, January-March.
~ Catalogue of Earthquakes, 1918-1924.

| 33rd Report of the Committee of Seismological
Investigation.

Holland.
Koninklijk Nederlandsch Meteorologisch Institut :——
Seismische Registrierungen in de Bilt, 1925.

Hungary.
Observatoire Sismologique de Budapest :——
Seismological Report, 1927.

1 celand.

| Seismological Station, Reykjavik :—

Seismological Bulletin, No. 2, September-Deceom-
ber, 1927.

chen Staatsinstitut, Hamburg :— |
Monatliche Mitteilungen, 1927,0ctober-December ; |
1928, January—September. |

Vedrattan, 1928, July.
' Ttaly.
Osservatorio Ximeniano, Firenze :—

Bollettino Meteorologico, June-December, 1927,
Bollettino Sismologico, June-December, 1927.

Socleta Meteorologica Italiana :—
Bollettino Bimensuale, July—September, 1928.
Royal Observatory of Brera (Milan) :—

Meteorological Observations, 1926.
Astronomical Contributions, No. 13.

Astronomical Contributions (from Merate),
Nos. 3, 4.

F. Fredia, Esq. :—

Un Nuovo Tipo di Anemometro.

Il Nuovo Meteorografo dell’Ufficio Presagi.
Sul dispositivi e sul sistemi adottati |
La direzione risultante dei venti

La variazione della velocita del vento

I Climogrammi d’Italia.

Norway.

Geophysical Institute, Bergen :—
Norwegian North Polar Expedition, 1918-25,
Volume 1., Nos. 3, 5, 6 ; Volume IV., No. 1.
Norske Videnskaps Akademi i Oslo :-
Geophysical Publications, Volume TV., Nos. 3, 4 ;
Volume V., Nos. 3-9.

Norwegian Meteorological Institute :—

Year Book, 1927.

Nedboriaktagelser 1 Noree, 1927.

Nedbornormaler.

Arsberetning, 1926 27.

Oversikt over luftens temperatur og Nedboren,
1926, 1927.

Om Velr og Vind 1 Trondhjem, by M. K. Hakonsen-
Hansen.

Trondhjemsvaer, by M. K. Hakonsen-Hansen.
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: Poland.
Bulletin Meteoro ue, 1927, January -December Bo
1928, January ;ril. b B
Roumania.
Institutul Meteorologic Central, Bucarest : - -

Monthly Meteorological Bulletins, 1927, July- | Observatoire Meteorologique, Ups
December ; 1928, January-September. |

(Geophysical Observatory, Odessa : ”
Meteorological Bulletin, 1927. g

e . Switzerland. B
ussian Amateur Society for the Study of the
Universe :— Observatoire de Neuchitel @ - “&ﬂ :
Astronomical Bulletins, 19 22, . | Operstion Intemationale de Longitude; Thee
Publieations, No. 5. Signals. y - ' "F'—“',

Observations of the Solar Eclipse of June 29, 1027. | Obsorvatoire M ue de Lausanne :

Novgorod :— e La Sociote Vaudoise des Scionoes Naturelles -

Volume 1,, Nos. 46, Bulleting, Volume LVI,, No. 221,

WeaTeEr Summany, 1028,

There were several rather interesting features in the weather of 1028, These included

exceedingly well developed local thunderstorms in the inter-monsoon periods both before and after the
south-west monsoon, and a decidedly deficient rainfall during that monsoon.
: There was an unusual absence of activity, and the main exception to this was
itsolf the most interesting feature of the weather of the year, namely, the appearance of a mild
depression in July (a month in which depressions are unusual) and its interaction with the
monsoon to produce heavy rain in the Puttalam-Mundel-Ragama area, which is usually «
comparatively dry one in that month.

The totals for the year, resulting from these various causes, were, on the whole, not widely
different from normal. A very rough summary may be made by saying that deficits were more
common on the east side and contre and exconses on the west.

The following is a summary by months

In January the number of stations that received above average rainfall was about equal to
those that failed to do so, the former being on the whole more on the west side than the east. By
a curious coincidence the Nitre Cave district. whose January average is high, provided both the
highest total for this month (St. Martin's 31 %) and the biggest deficits below average.

In February very few stations recorded ss much as ten inches, but as the averages are low
considerably more than half of them were above their average. A striking feature of the month
was the lowness of the minimum fures, & point that has been noticed befor: as apt to be
associated with deficient rain in thmq IMONSOON.

In March rainfall was, on the whole, deficient and the resultant drought was more marked than
the figures alone suggest, since such rain as had fallen in February had mostly been in the first half
of that month.

In April the local thunderstorms of the monsoon period were very well developed and suggested
the likelihood of deficient rain in the ensuing monsoon. Their immediate effect was to put the April
totals above average over the greater part of the Island, and particularly so south of a line from
Marichchukkaddi to Kalmunai. i

In May the rainfall was consistently deficient. Most of the stations in the Jafina Peninsula
recorded nothing, but the biggest numerical deficits were in the south-west quarter of the lsland.
whomthoanngarﬁndm-lyihigher. _ :

In June deficits again predominated. They were. not quite so large numerically as in May,
but their cumulative effect in succession to that month probably made them more noticeable. North
of a line from Puttalam to Batticaloa and east of one from Mullaittivu to Hambantota the majority
of stations recorded no rain. _ _ } b |

July was an e i v Interesting month. .\ormn_l monsoonal activity was again below
average, but its very weakness allowed rain of a type unusual in July, due to the interaction of a mild
depression with it. As a result the rainfall map for the month is quite unique and resembles the
October average distribution more than the July one. Many of the stations in the south - west of
the Island were appreciably below average. but elsewhere there was marked excess. particularly m
the North-Western Province and the southern parts of Uva, and the Eastern Province

A particular feature was the rainfall of over 10 inches In one day on the Tth, along »
comparatively narrow strip extending from Puttalam to Henaratgoda This appears to have heen
due to the interaction of a mild depression, whose northern quadrant directly opposed the monsoon
round the northern boundary of the hills. |

If the monsoon had developed more normally the depression would probably not have been
allowed to form. It appears not only to have formed, but to have used the hills as cover from wheeh
it attacked the mildly ad vancing monsoon currents, to the great inconvenenoe of people in the Puttalam
District. (The storm mn questmu has been discussed in greater length m the Quarterly Jouwrnad of

the Royal Meteorological Society and the Ceylon Journal of Science. Section E. Vilume [ Part 1)
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Kanukkeni to south of Allai tank. Between the two main wet areas in the south-west and north
east of the Island deficits were nearly universal, and stations that reported no rain were m’

In September practically the whole Island had deficient rainfall, and stations with none 1
common in the North-Western Province and North-Central Province. Rain was parti eficie

up to the 23rd, after which date a mild attempt at recovery occurred. Notwithstanding
of 10 inches were not uncommon in the totals for the whole month.

At the beginning of October the south-west wind persisted and was
of the ships’ moorings in Colombo Harbour being later than usual.

rain was widespread, and chiefly of the local thunderstorm type, but markedly more in evidence

on the west side than the east, though the east coast got a little more than some of the eastern inland
stations.

In November local thunderstorms typical of the inter-monsoon period were still in evidence &
and the resulting rainfall heavy and widespread, though the absence of a definite depression was
noteworthy, and the excess of the number of days on which rain fell above the average of this amount
was even more marked than the excess of amount of rain. Stations that failed to reach their a
in both these items were not numerous, and were to be found chiefly in the central parts of the :

Theira.infall of December was, on the whole. decidedly below average. There was a fair amount
of rain during the first ten days, but after that very little fell (except possibly on the 19th) till X mas.

There was rather more during the last week, but not enough to bring the totals for the month up to
average, in the majority of cases.
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SEISMOGRAPH.

The new Milne Shaw instrument that was set up in 1927 was in use throughout 1928, There
were no prolonged interruptions, though there were several short ones, chiefly in April, on account
of trouble with the driving clocks. The mirror connection was that required to give a magnification
of 250, and the various constants were determined monthly, and at times more frequently when
occasion demanded. The sensitivity was found to vary from 48 to 73 millimetres per second of are
tilt, and the damping ratio from 1 in 17 to 1 in 26, except for one determination in February when
it was 1 in 10,

The period was adjusted to twelve seconds, but determinations of its amount before each
readjustment showed that this did not remain constant but was apt to change by as much as a second
in either direction.

The average speed of the film was 8 millimetres per minute, and time marks were put on at
half minute intervals by putting the shutter in series with the Synchronome master clock.

Earthquakes are not felt very frequently in Ceylon by the general E‘uhliv. The shocks of
Fobruary 7 and March 9 this year were, however, exceptions to this rule, though fortunately
neither were severe enough to do appreciable damage :

The ss. Mooltan, Taormina, and Olga Siemers in the neighbourhood of 87° E, 2° §, reported
vigorous submarine shocks, and appear to have been rather « earer the focus.  Alternative readings
for the time of maximum on Fobruary 7 are 0 hr. 18 min 25 sec and 0 hr. 20 min. 30 sec. It i»
hard to be precise in such cases as the width of the swing made the trace very faint

In the case of March 9 there were slight thickenings from 10.30 to 11.30 which would probably
not have been commented on but for what occurred later. The movement at I8 hr. § min. 30 sec.
was a sharp displacement to the west, after which the trace became undecipherable, presumably
because the spot of light was moving too fast ‘ | : | 1

The three maxima given are simply the turning points of swings which became visible nr_hem
the direction of movement was slowest. The first two were to the east and the last one to the west.
It is quite possible that wider movements occurred but were either too rapid tn_la.-mf a trace or passerd
beyond the edge of the paper. From 18.24 to 18.38 with deflections of [rf-lm 35 to 53 mm. thlj period
appears to have been 18.2 seconds. After 18.55 the trace became sufficiently compact for it to be

gap:}ble to estimate the position of its centre line which was about 10 mm. further east than it was
Eefom the shock commenced. The period had then decreased to about 13 seconds, i.e., nearly the

natural period of the pendulum. It will be noticed that the movements the next day suggested a

focus in the neighbourhood of that on February 7.
Ampl-

Date. P, S. L. Maxmmum o e Hemarka
NO‘ 19251 . M. S H. X. S H. M. 5 H. M S H.. N = o M
January ..
1226 .. ¢ ..M. 2N4s11.. 2 2 1..] T 6 Eg » .. I:_'ll
1227 6 19 40 5iP 19 45 5480 - -~ 19 58 . 23 2 ‘s
(@) 5 19 46 31Se o 2 150
990 33.. 23949.. 24549.. Z2H M. 430 1-3
S 12 e % ﬁ . SRR W s Y
;E;g > “ﬁ:"T oy’ 21 gﬁ [ e 21 50 ¢%1.. & e 21. O 30 _ & g B
1531 -30.- 3 293 17.. Lost S$ 9 S P P.. X - &8 ¥
February o el -
¥ - . HLT .. I . i O
rF % — .. )
e B e Y. s MW, 5B .. 1€ . :
1233 .. - -, ' 41‘ =S 0O S 8R.. 0 T 42. 3 54 ;0 [nital movement
1234 ' 0 ¢ 40.. ' towards the west
4 < ~ e A . Is 1o PR o
B - ;:l; = ;3 3? 99 20 13 2.. 20 35 22.. 20 3~ 37.. 22 D . E
:ggf T . S .. TN BTN 4 2 \
i L - . » i » = - . | R " B Qe eaem— - - -
i Pm. t:!'; e oy - Ay Tnnnd.:t BT s Coete s el & et abmciats
. i = ™ o A | i g B : o _
becoming MO DU S S, 98 S ilfunrrai between 19h S568m. and 2000 .. as fraee 5 Ton Then vE 1 &

maximum probably greater than 15 mm.,
between these hmits.
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i Date. P, S. L. Maximum, ond. Ampli.
o, 1928, H. M. 8 H X 8 H. M. 8, H. ;: s.] H_E:fln. sude. Remarks,

1238 ..February 20. 92 10 21.. 2220 6.. 2232 11.. 9545 6 0 0 D Iy

March 1
March
1239 .. 7-8 .+ 22 56 22, 22 59 2.. 23 4 232, 93 #8800 JOME ¥ S 120 -
1240 .. Y ¢ R W —— : —_— T llg llﬂ go_. g == o i R LA InternatIOﬂal
182045, . 0 g0 oo nee SSEemological

1241 .. 10 .. S2BISKT 5 ke A se PR BT RS —-Centre

IR .. — .. O B8 48P - Ly = LAk ite Bl R —- g4 e

1243 — 10 24 49.. i h = PR 37 o 1 | [ — ) 51 I -

1244 - 16 66 6.. _— . R Lt | e U S F'3,. =

1245 I3 1 39 63Pe — .. Ean TR O s ) — 4-0. . =5

1 42 53Pi — .. — .. » eh ey s

IS .. I3 L ASARNY IBERES IR R, i1 - e 145, .

1247 .. 17 .. 14 32 20.. 14 40 35.. 14 47 8., 14 51 0i::18 7 0:6.. =

1248 .. 18 +« 311 20.. 327 49.. 3 49 29.. 3 59 49.. b6 22 U~ 9. —

1249 .. .« 129 7.. mh T e v EREE R TASQE TR —

1250 .. 19 TR e AR — S . 10 16 35.. 11 30(about) 1-2. . =

1251 .. 22 vo. B 8L 8.5 — e —.  ++ o 563 43.. 10 (about). 17-0.. —

1252 .. 26 .« D 3448.. 541 18.. b5 51 48.. 5 57 8.. e MY O o - ==

1208 .. = - 668 18.. 7 6 33.. 71133.. 7 51 18.. 0-7.. Preliminary lost in
the previous shock

1254 .. .« 814 18.. 82]148.. 820 33.. 8 34 33._ 9 1% 185 0°8.. —

1258 .. + 908 4..10 2 49.. 10 10 49.. 10 15 14, ' iy O B —

1298 .. ] s AW'RE A N9 - I 10T -— | B P —

April
1257 .. 14 v RS g R e SRR e L -— 3°3.. —
May
1288 .. 14 .. 22 34 50P, 23 0 508; 23 30 10L, 23 47 50-56 — .. 26 .. Mean position of
22 39 6P, 23 16 108, 23 38 50L, trace 1s displaced
23 42 351, toward east from
Sz about 1 s
I3 .. 19 .o $3L46,. 3 3480.. 3 8543.. .3.38 3858, s o v s LB 5 —
1260 .. 27 .« 957 19Pe 10 0 44.. 10 28 4L; 10 32 19.. 14 30(about) 5°6. . —
10 1 4Pi — .. 10 29 241, — 53 —_ .. — .. —
1281 .. 29 RO & - O 9 G —_ .. e 2B ST €9 BT RO Y. —-
June
1262 .. | R . - ) @ v — .. === e 5 0% v Rod T4 20V 0 B 0k —
1263 .. 15 oo, G20 8Pe 0 26 3B, 0138y 358 90, .9, PO Y T —
6 22 8Pi
1264 .. - .- 17 24 10Pe 17 30/ 15.. 17 41 0..Not pro- I8 4.50.. 4°0.. Mezinos possibly
17 25 50Pi nounced 7°49
1266 .. 17 vo 3938, 3 58 28.. 4 18 58L; 4 45 48.. — Gl 150 L2
4 39 8L,

1266 .. 21 e i 2000 1.5 BElusive . 1136 14.. 1140 4.5 13.38 .- -9-0.- —

1267 .. - .« 1042 31.. Elumve ., 1726 1. 17732°16.. 1S ¥4 o1, "B8°0. . —-

1268 .. 2 vo 29 4 10.. 23 13 38.. 23 31 273341 V0. . — i T

Jul

1269(b) 9}’ .. 21 35 46.. 2]1 46 9.. 22 5(about) Not pro- - 0-b.. -

nounced

1270 .. 18 .. 19 25 10.. Elusive .. 20 19 20.. 20 33 32.. — s -—

ERAL . 27 .. 1B 26 39.. — .. = e I - i D — 0-6.. -

EPTE i 31 3 — R — e v DN S S (059 - =7 Pand Slost in chang-
ing film, and P
after Oh. 36m. on
the 31st

August _

1273 1 . 18 46 21.. Elusive .. 19 41 26.. 19 565 26M, — 35 P probably earlier—

20 3 21Ma 4:0 masked in micro-
. 20 4 51Ms 4-1 seisms

o £ 10 et DT OV 10 40 10 TH8]1 " B.. 1651 38, . — 0°9.. —

1275(¢) . 12 SR 2] L7 ) I ORI Rl o Not pronounced - - — .. — -

1276(d) 24 wa B 00 105 2% 021, Not pronounced s — — .. -

g fy PP 30 doi. AL B s S maiaing 14 0488, . 08 14854 —

tember

1278 ”Hep ] e D 1€ 185, 0° 18450 SO RITIR. . 8RS 8K — T T —

2 .. 13 .. 384 47., 341 82.. 35057.., 3524T™M; & 2 15, . o
3 57 17TM, 1+ 8§

1280 .. 18 vo VI BB 'BYes —_ ., —~ ., 1813 15 1) l:l IE -—

1281 .. 15 .» 1908 36., 2006 31.. 20 O 86.. 20 10 46Ma1 21 22 2:8. —
20 13 10M, 2+2

12802 .., 22 o TR T o T e E N T o 8] 18.. 10 48 28, -

October ' "
1283 .. 1 vr TS0 W), TR ST 106 18 €€ 88 . I8 456 36, , B ."'1”, D6
1284 .. 0 . A shock was recorded on the morning of October 9 and lasted till 6h. 30m. The commence-

ment was lost owing to the spot of light being deflected off the sheet. A maximum
occeurred about 4h. :iH"]” hut amore In‘unnll‘lli‘l‘ll one may have occurred earher,
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(h) The beginning of 8 18 the real maximum, and yet it is not read as such, owing to the irregularity in period

oding and following,
of the waves both preceding g o | 4, |
(¢) P permanently displaced the trace to west by 1 mm, and S by another 1 mm. to west. The amplitude

is 80 small that it does not show the phases L and M cloarly,
(f!) Pr”hﬂhly’ Hl'””'il’"lﬂ_ Frlhﬂ l“"l]”llll’i[‘ I8 8O small ”]ﬂ.t iir lllll'H 1ot s how the Phﬂﬂl‘ﬂ |, ﬂ"ll M.
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13 1 14
302 .5 19
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Colombo, February 9, 1929.
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34 14. .

4 48 9.,
. 21 36 52..
0 8.23..
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0. v BLSS3Y
b 31 29..
9 42 50. .

D 36 48, .
4 43 13..
a2l e 7
0 41 53..
12 5 45..
14 41 0.

(¢) Time of maximum wave could not be given, for the trace

thBE L to M trace gradu&“ as
(9) Trace gradually displaced to East between P a.ndyS Lﬂx?lae

)
Maximum  Tnd. %"3’“'
H M, § s B e
M.NM.
— S L 20
21 62 47.. 23 & 14
9 25 36 — 08
11 11 50 13 53 195
19 4 ¢ 20 30 05
D 33 i3 S 27 14°5
9 38 39 T 33 20
0 50 49 S 1-8
5.5 18 e in o 0-8. .
4 45 6.. - 0 "Laby e
o 41510 ‘32 =93 ] Usas:
O 43 33.. —_ L) 2 TN
P2 1 SR —_ ] U g
. 14 48 59.. — Dy

ed to East by over 2 mm.

about 1°5 mm. and sharply at S by another 2 mm.

A. J. BAMFORD, M.A,, B.Se., M.C.,

Superintendent.

Remarks,

Trace displaced at 8
to Kast by 4 a.wm.

i8 very irregular as though superimposed.

International
Seismological
Centre



(12 )

ffonal
@gical

o' A ¢z Juunp suegour ) |
a0 81994 mﬁ.mmm.m RIAe u ‘E%;
"+ 81994 g1 Junmp m:dm_.,:w s
X Sz61 ok
' *81904A g- ¢ Junnp m:s.m_,ﬁw _..d..
8Z61 B
-t 8Ipad ¢ Julnp suvewr 067
2 8z61 W
sIBaAk ﬁmmmww.mﬂﬁ m:ﬂm:Q l02g*T
g QH”.“% m:mme 008*F
'+ s18ad g¢ Junmp mnﬁmﬁw OF
. BCO1
' * 81904 ¢g Junanp m:dmﬂ:u oa
)
s 8GOI |
81804 g—] Sunnp suwour u N
§ 866 1
' 8IBOA /¢ Junnp suwvewu w
& ST61 o
** sawad 1 Suunp m:.mmﬁu a1
. 8G61
‘' S1B9A Gz Junnp suwewr
s 5 u 008
' * sIeed g¢ Sunmp susewa o0z
i 3E61 5
SI89A 8[-L[ Suump suvaar) |_
= 8261 P
109,
:
5 8.
‘199 X mu =
o
5§
S 3

¢ Isﬁwﬁ_o 0€-6 [8S1 [9T-TOT|TT|cE-L |L1|Z3. [L6TLT-FICT/0F-8 [9T1/L0-8 ST 6L-TT/0C#9-ET|TTE1-L (3T/3F-L [01'€L-9 (€ [96-T 8 |38 ¥
T m.ﬁmh O (L9-F |L9T [I18-001/T1(¥C.9 [¥2lzT. *ST19G/PL-OT|IT|9F-3 |61/90-L |91/93-€1/0z'cz. T1lc 8%.C |E1/6G-CI|L 60-C |9 [6%-F 01/C0-2 |
- : | |
&.Mnm 2 0F-L (6F1 [09-0L [ST[SS-6 |9T|1L.6 YL165-9 |ET9%-9 ET/F0-¥ |P1|89-% (9T89-.C |Z1/e6-¢ |01/9z.¢ [1,€9-2 (9 |0F-Z _\E 80 ¥

L%} ¢ 92 [8L-€ [I9T [9%.0L 161 80-TT|0Z\¥8-01/%2/%6-6 |¢ 108-0 [61/e9.8 [I8I-¢ E‘mm.ﬁ [1|6G-¥ (P1|GE-L |8 |8C-€ (L |90-Z 8 |zC-2

¢ hhm”oaﬂ 9S-L I8 |88-.99 [31|13-8 |2 |L3-T1lzTl1C.7 C [86-% |2 [36-0 |2 18F-1 IT ¥1-0 |19 (62-€ (B |9L-F (L |10-% |€ [e€.T 6 [€0.8

86 01 LG 99 (99-L |PL |€8-.09 [11/96.01/€3/z2 “101/86-¢ |0 100-0 |0 |00-0 | |L0-C ' ,_8.@ ¢ |L6-0 |IL|SS-¥ (G [69-0 |Q [¢g.2 g [£8.¢
.Sﬁ.;mﬁ om..?E ¢E-6 90T |OL.-%¢ [91/99-8 [ST|(L 01/97/cg.q 9 (66-G ¥ |GL-T (€ |€6-T [§ 8.1 |L [ce-€ |e1/L9-9 [L |98.2 % eC.T 6 [30-¥
SLOVPI "AON 88-€ (96 [0F.%C [F1/69.9 S6[8L-LT|BT|9L-Q |T 21-0 [T |€1-0 [ |gL.% 0 00:-0 (& |0G-€ [GI|8L-F% |9 [80-€ (8 [66-T 0Il1Z-9
_ _ |
061 ..mm 9% LG PO (86-L (603 [¥9-0F1|61/SS- €1|13|CF. L1 [GET-9T|LT/98-0T|L1|¥6-L [81l6Z.6 E_E.ﬂ L1/99-C1(8T|08-21'91/99-0T/|0T|LZ-L F1/08.8 |
08 ©3 6% 09 (929 |L¥Z |€0-6Z1|1Z/8Z- ST 6¢|93- 13106 S1-02/61/2T-% |9z|16-0T[L1|CT. 6 PG L9-9 (€G¥E-9 |LIPL-6 [S8T|99.-F1,8 [0F-Z [CT/zEe.C
$I6L°¢03 ¥ 300 (6L-8 |12 [86-ZIT|CI/€T-9 [8T(Z9.6 6G(GL-GI|1599-0T/63(cP- 11|95 09- C1/93/0€- 9T|LT/T8-8 (L1/9Z-6 |zTlez.o 9 |CZ-Z [01/66-8

[T %30T Amp [19.Z (002 [20-607/TT/9€-C 6|88-91/83(1C- FI|c1/80-C |3z/8€- F1 6TIOT-¥1/93(19-PI|E1|66-F |91|GF-11/9 [32-3 |9 (2z-¢ |T1/gz.¢

- |

‘IG6T "85 03 LG "9 |0L-6 |6L |0z-6C S196-PT|9T(L0-F1/11|5L-9 |9 [$€.€ lo [€6-3 |e 8G-T [T (98-0 |€ [LO-C |¥ |09 T hm OL-T |8 [99-T [0I|18-L
TIO3 0T AN P‘FI 3 €1 390 [08-€ |z8 |§S.09 |eTloT-8 t6(1G-€201/32-6 [z [88-0 |3 [c€.9 |2 !80.3 [ (L¥.0 (T |9S-T (¥ |P€-G /T [€F-0 [¢ |€I.C (6 [€0- L
'I88T “8 03 L "2 (0G-6T|16 |[S€.08 ST/G0-8T/ETFP-ST.21/LL-8 |9 162-F |0 [06.2 I¢ [6-1T (€ |81-C [¢ |89-€ |0 l9T.¢ 9 [97-€ |9 |38-% (GT[18.FT
‘GO0 ¥ ‘uepf 99-¢€ [CIT (#1-Z9 [EI/Q9-2 PG[96-LT[Z1|9T-F% [¢ |$8.0 g (8%:6 |9 6L-€ 0 [00-0 [L [0L-T |31/%0-% % |ec.z [TILS-€ |9T|8F.L81

8661 '8 03 L Amf 0€-9 | — — I8 PF-9 (82(89-11(5z|08-6T'gr(88-9 |o1l08.2 [31l98.0 ¥2/8€-8 |61(8L-6 il
'8 03 £ Amp |0€.C 061 mm.:?STEmmoo.m:ma.nm_imm; qzl63-S (9T1/96.- :Eéf ET[9€-€ |9T|199.8T1/¢ [39-€ |L 09-8 |9 |oc.L

‘9881 ‘8 03 L “3ny /C9.97/L9T (06.807/IT/0F-L [LI|CL. €T [G|9%-LT 9T ¥C-8 [91/39-9 (LI LE-8 ‘om%.ﬂfﬁ.i CT|LP-OT,01|8L-9 |¥ [89-C |9 (ge.¢
'8 03 L Amp [09-C 803 6L-LZ1|G1BE-01/¥7E/%9-E1(1¢(cE. 52 LT 66- 8G/6G-OLILT L9-GT $3|0L-ST|LT|18-C (61(88-33(¢ |16-3 |4 [12.9 |1 L0-Q

‘£G6T °91 03 ¥[ "AoN (0G-C 18 [$6.aF |6 (F6-F 1G1/06-9 |g [og.¥ L ¢6-8 10 196-0 (9 |19-3 | (T1-€ [9 [9¢-€ |% (1T-3 (8 [€8-F ¢ l6¥.T lo LS. ¥
'L 03 9 Amp (89.F _E. 8%.0% |6 |9€-S [9T|P0-TT|g1(09.% |7 1£.0 9 1L0-1 |¥ 89-€ | |99.T |L [90-€ (L (L3-F (¢ [09-T |e [86.0 |y £0- €

‘€161 "ST 03 LT "uer 36-6 €01 |z8-Z8 ~1|89-9TOT/¥0-¥Iler|06-TT ¢ ¢L-Z l¢ ($0-3 |e 'sz.T ¢ (690 |9 (99-% (6 |6L-F |L [0€-Q [L |66-% |CT|6L.O]
GOV "AON |PL-€ |6LT 03-98 |L1(99-BT8G|19-3Clo|pL.€ ¢ cg.3 0 100-0 € |92-€ |0 [00-0 |9 (83-3 [LI|PI-TT9 [€€.C |g |9C.C 02| LG- 91

9061 "ST 03 LT "AoN (I1-6 9L |[1€.g€L (91|S¥-8TQI(€6.91|11/88.8 g 19-% 1% 106-% 12 |9L-T |1 0P-1 (¢ [8L- |¥ |16-T |€ 63-3 |¢ |1$.3 |6 [z0.8
'IT 03 01 "AoN |¢8-€ /001 66-LL (ST|¥6-0T|€3/08.83 11|8¢c.9 w LL-T |9 ¥€-9 | 98-% 0 100-0 [F [P€-T1 [9 |88-1 |¢ L9-T |9 |1g.c PI|LE-8

| {
TT6T "¢z 04 §g eunp 78.6 LT 09-£01|6 69-6 [PI|I8-8191/30.91 o1 03-8 |g (67.¢ GUILL-L |L1)69-TT|0T(9G-6 |TT|6L-8 |L [I1-9 |3 [16-T |6 F0-9
6 03 8 Amp 10z.8 |LOT (L3.60T[ET|SF-9 [1338-8T|gz|15.32, F9.9 PLII6-L (00@9-PTLT|9L-6 (¢ [9F-1 |03]09-€1lc (8.9 |1 [Le.3 Z1|C6- ¢
|
h £ |

| = | = — o — - — S e — —

2 & EEEIFEIFEIREFE §E 9 s 5 2§12 (BB |9 g |5 s

| Hmmﬁw.£Q£_q,mu.nmu.,quq,mu.ﬁq£u.,mq

‘5038 (] g w.wmwmmmﬁm.m.m.m.m.m.mmm.m
‘BInoy §z Aue ur . gl ; : , - ¥
. SdeI81dol mﬂ_uwmza Jsejwalr) HNMEMN z _ 8 s b Al Rl e el N b

I/
SPOLID JUIIOPTIp Julnp SuBd 9y} pur ‘86T surmp uop£on) ur [[efuley JO wInyayy

| (*1y) myeieuvay

' (‘W ‘W) sunuy moyouly

| uoneg )

Jueuttiedxn
: . A ! vand

n_.'.

- puiInu
| eowo b
| AoAang )

vAulrua(y

AL e vpusyJuruuy

(‘uy)

BAONI(T ‘@18is5] pleguuy

| 99[BUIOD
"ULIT, "jue], we[njuspuy
jue T, eredury

5 wvssndoqury

(‘uy) vAntdusqury

| vlojuB[eqUIY

Blesnuiny

AUBL, Te[|v

| (*1v) ®eredey

=

| ‘sde [y uo pesn
UOTJBIABIQQY PUB UOI}8IQ




