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WELLINGTON, TUESDAY, MAY 27, 1873.

Customs Department (Marine Branch),
Wellington, 14th May, 1873.
HE following Report of a Storm in the Bay of
Bengal is published for general information.
Jurios VoGEL,
In the absence of the Commissioner.

BAY OF BENGAL.

REPORT OF THE STORM OF THE 281H JUNE T0 THE 1sT
Jury, 1872, BY W. G. WirLsox, Esq., OFFICIATING
METEOROLOGICAL REPORTER TO THE (FOVERNMENT
OF BENGAL.

State of the Weather previous to the Storm, as shown
by the Telegraphic Reports recewed in Calcutta.
Warning to Shipping. Warning Signals hoisted.

Ox the 16th of June the atmospheric pressure round
the Bay of Bengal was unusually high, and its dis-
tribution abnormal. This will be seen from the
following Table, in which the barometric heights,
reduced for temperature and sea-level, are compared
with the average heights in the month of June, for
several years, similarly reduced :—

Mean Barometer, Average Barometer

16th June. of June.
‘Calcutta 29-766 29570
Saugor Island 29769 29563
Cuttack 29749 29630
Chittagong... 29804 29'628
Akyab 29-794 29710
Madras 29728 29-701

The barometric gradient between Madras and
Saugor Island, which accompanies the south-west
monsoon, was thus reversed in direction, and, as a
consequence, light variable winds prevailed in the
north of the Bay, and a great deficiency of atmos-
pherie precipitation was experienced all over Bengal.

2. On the 16th of June a change took place. The
barometer commenced to fall at Akyab, Cuttack, and
Chittagong on that day, and on the 17th at Saugor
Island and Calcutta. From this, with the exception
of a very slight tendency to rise on the 19th, the
barometer fell steadily in the north of the Bay, while
at Madras it continued to range at about the average
for the season.

8. There was nothing exceptional in this fall until
June 22nd and 23rd. On the latter date the atmos-
pheric pressure in the north of the Bay was
considerably lower than the average for the season,
and light variable winds had prevailed for some days;

at Calcutta from S.E. to E. by N.; at Saugor Island
from S.E. to E. ; at Cuttack from N.N.E. through N.
round to W. On June 24th a slight increase of
atmospheric pressure was telegraphed from Akyab.
On the 25th a corresponding rise was reported from
Cuttack.

4. The state of the weather round the north of the
Bay, on the 25th of June, approximated to that
which usually indicates the formation of a cyclonic
disturbance. Combined with the unusually low atmos-
pheric pressure, light variable winds prevailed ;—at
Calcutta from E.S.E. to E. by N.; at Saugor from
S.8.E. to E.N.E. ; at Cuttack from N. through W. to
W.S.W.; and at Akyab, a south wind, almost
completely saturated with moisture. There was no
immediate probability, however, that a storm was
approaching Calcutta. Along with the experience
that cyclones formed in the north of the Bay, so late
in the season, seldom travel inland, some of the
indications that precede cyclones were absent, viz.,
strong gusts of wind from some point between E. and
N.E., with frequent showers and masses of clouds
drifting from N.E. to S.W.

5. On the evening of the 25th of June a sudden
fall of the barometer was reported from Akyab and
Chittagong. At Akyab the fall from JOh. of the 24th
to 10h. of the 25th was 0°119; at Chittagong, for
the same period, 0'133. The telegrams conveyin
this intelligence reached me between 7 and 8 o’clock
in the evening. I then considered it advisable to
draw the attention of the Master Attendant to the
very threatening state of affairs in the Bay, and to
suggest the adoption of any precautionary measures
with regard to the shipping that he might consider
necessary. I also communicated with the Deputy
Harbour Master, in answer to a letter of his asking
for information. I then proceeded to the Telegraph
Office to get reports from Saugor and Cuttack, and
to warn the Observers there to send hourly reports if
any considerable fall of the barometer or increase in
the force of the wind took place. - The line to Saugor
was closed. However, after some delay and difficulty,
I got a report from Cuttack, which was not un-
favourable. The barometer, though very low, was
not falling. As before stated, there had been a slight
rise up to evening of the 25th.

6. From the night of the 25th until after the
cyclone had passed, I was in constant communication
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with the Deputy Harbour Master, Captain Falle, who
had requested me to convey information of any
changes in the state of affairs to him direct,in order
to save time in transmitting the intelligence to the
shipping. I am informed by him that warning was
given on the afternoon of the 26th, and all precau-
tions considered advisable were taken for the security
of the shipping.

7. Up to the evening of the 26th the barometer
continued to fall steadily all round the Bay, except
at Madras, where it was as steadily rising.. The
atmospheric gradient between Madras and the north
of the Bay was now excessive. This accounts for
the long-continued south-westerly gales which were
E;eva,lent for many days across the Bay, south of a
ine between False Point and Cheduba Island, and
which forced up into the north of the Bay the
tremendous sea which caused such disaster to the
shipping. . ‘

8. From the 26th to the 27th an increase of
pressure, occurring first at Akyab, was propagated
northwards to Chittagong and then over Bengal.
On the 28th the barometer rose considerably at
Calcutta, very slightly at Saugor, and later on more
considerably at Cuttack. Up to the evening of the
28th, the increase at Akyab and Chittagong had been
rapid and excessive ; there was, however, but a very
slight corresponding improvement at Caleutta up to
the 29th, and the barometer at Saugor Island con-
tinued very low and extremely unsteady, rising and
falling alternately, but showing no improvement on
the whole. '

9. Notwithstanding the rapid rise of the barometer
to the eastward, the slight rise at Calcutta, and the
more considerable rise at Cuttack, the state of affairs
on the 29th appeared much worse, as far as Calcutta
was concerned, than it had previously been. The
winds had increased in velocity and were blowing
steadily in cyclonic fashion round and towards a
focus of low pressure which had now evidently
moved from the S.E. towards N.W. further from
Akyab and nearer to Saugor Island. At Akyab the
wind was S.; at Chittagong E.N.E.; at Saugor
Island N.E.,, and at Cuttack W. and W.N.W.
Showers were frequent at Calcutta, with heavy masses
of clouds drifting from E. by N. During the day
the following extra telegraphic reports from Saugor
Island, showing that the wind there had almost in-
creased in force to a gale, were received at the
Meteorological Office :—
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advancing, and if not in existence, the state of affairs
showed that it might be formed at any time, and its
advance might be sudden and with very little warn-
ing. If it did advance, it would do so along the line
of least resistance; or lowest pressure, and there
were no data sufficient to show that this line did not
pass through Calcutta, where appearances had been
threatening and the barometer very low and un-
steady. It was probable that it lay north of Cuttack,
from the previous rise of the barometer there. The
warning signal at the Asiatic Society’s building in
Park Street was hoisted about 5 o’clock, directions
having previously been forwarded to display the
same signal (the double cone) at the Sailors’ Home
and the Khidderpore Dockyard. Shortly afterwards
telegrams were received from Saugor showing a
slight improvement, from about 2 p.m., in the state of
affairs there. In Calcutta, the weather, which had
been very threatening all day, cleared up in the
evening, and the same change appears to have been
experienced all over the Bay. (It is probable that a
vortex was formed, or partially formed, on the morn-
ing of the 29th, but that it broke up again in the
afternoon without advancing much, if at all.) This,
however, was but a treacherous lull. Telegrams
showing a fall of the barometer were received from
Akyab and Chittagong; the barometer at Calcutta
refused to rise; the wind directions had not im-
proved in the least, and things became again
threatening at midnight.

11. The morning of the 30th opened out brightly
at Calcutta. Between 10 and 11 in the forenoon
the appearance of the sky was wild and beautiful.
Dark masses of low scuds flying past with great
velocity from EN.E. to W.S.W. seemed sometimes
almost to touch the tops of the houses, whilst the
sun shone out brightly between, and the snow-white
flakes of rugged cirrus overhead appeared to float
past in the opposite direction. As the day advanced,
the sky became completely overcast; drizzling rain
accompanied the scuds, which were now floating past
in long black coutinuous masses. The evening
telegrams showed a further fall of the barometer at
Saugor Island, Chittagong, and Akyab.

12. Up to 8 o’clock in the evening the atmospherie
tide at Saugor was not affected. The barometer was
very unsteady from that hour, rising and falling
rapidly and suddenly up to 9.30, from which time it
fell steadily, reaching its lowest, 29-062, at 8 in the
morning of the 1st July. During the night of the
30th and the morning of the 1st, I received the fol-
lowing special telegraphic reports from Saugor
Island :—

‘WiND.
Barometer reduced
Hour. to 82°
Direction. | Velocity.®
4 29-172 N.E 226
6.30 29-215 k. 195
9 29-226 EN.E. 406
10 29-208 N.E. 305
11 29-203 E.N.E. 406
12 29-172 E.N.E. 406
13 29194 EN.E. 406
14 29-208 E.N.E. 306

* Velocity in miles per hour.
Rainfall=1'5 — Humidity==100 — sky overcast—
weather very threatening and ugly, with frequent
heavy squalls and rain, scuds fiying from the N.E.

10. I received the 11h. and 12h. telegrams about
3.30 in the afternoon, and although the probabilities
were still against the storm’s approaching Calcutta, I
determined to hoist the warning signals. My reasons
for doing so were these :—The focus of low pressure
was evidently unpleasantly near to Saugor Island; a
cyclonic vortex might be in existence,.although not

\ o o
) 8 3 ‘Wisp.
i ] =
! -1 g .
| & )
B ; = PR . . Weather
TATION. BRI - g B Initials.
< £o 1 ge 2 = i
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o = 5|80l He R CRE
2 Al B s 8" A |»D
! l ' onl2gisglaeree N.E. |10
| fl 21 152 183 ,,  [|40'4{n.{p, o, .
Saugor Island June 304 21.55 -187 -193' ,, 404 .
| | ‘ 221 +163( 169, ” 40'4{n.| d, o, u, vio-
l Y ‘ lent gusts.
"l 0.30| -111; -117.E.N.E. |40'6/n.! d, o, u, g,vio-
’ lent gusts.
1l -100] -108] ,, l40°6
1.30] -074f -080, ,, 40
2| 071 077 . 40°6 Ditto.
2.30| -065] 071 » 50-¢
3| -052] °058 . [90°C[n.lr, 0, q, u, Ir.
5 -065( 071 E.8.E. |51-0jn.{r, o, gy u.
Ditto . July [ 141 5.30[ -095] 101 ” 51°¢|
6 "115f -121 " 510|n.|T, 0, q, u,
scude.
6.30f °153| -159 ” 410
7| -1e6] <172 ,, |41-0]n.| Ditto.
7.301 1971 203 )’ 410
8 -208| -214 ” 41-0jn.! Ditto.
8.30| ‘235 ‘240 " 110
q 9| 246 -254 8.B. [41'2ln.| Ditto.

* Velocity in miles per hour.
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18. The wind thus increased in force with violent
gusts, and between 3 and 6 in the morning was
blowing a fresh gale. The veering was steady from
N.E. to 8.E, showing that the centre of the storm
passed south of Saugor, from east towards west.

14. In determining the changes-of position of the
centre of a cyclone from the veering of the wind, it
must be borne in mind that the direction of the
currents is not round a circle, but in a spiral, differ-
ing about two points or more from the circular
direction, although close to the centre the direction
is probably more nearly circular. I use the follow-
ing rule for the Northern Hemisphere :-—To find the
bearing of the centre, stund with your face to the wind
and measure round to your right hand side about ten
points (not eight). (When the centre is at a distance,
1t may bear 11,12, or 18 points from the direction in
which the wind is blowing. For the Southern Hemi-
gphere the 10 points would be measured round to the
left.) Thus at 10 p.m. the wind was N.E., and the
bearing of the centre consequently about S.S.E.; at
1 a.m. the wind was E.N.E. and the centre S.; at
5 a.m. the wind was E.S.E,, the centre of the cyclone
had moved on to S.W.; at 9 am. the wind was S.E,,
showing that the centre had moved on to W.S.'W.
The vortex was nearest to Saugor Island between 3
and 5 a.m., bearing then about S.8.°W. From 5 a.m.
the barometer rose rapidly and steadily.

15. The atmospheric tide was not affected at Cal-
cutta during the passage of the storm. The barometer
was very steady, and although falling at first, com-
menced to rise when things were looking worst at
Saugor. There was never much apprehension during
the night that the storm would come up to Calcutta.
From a copy of the register kept at the Surveyor-
General’s Office Observatory, kindly supplied to me
by Colonel Gastrell, I was enabled to compare the
reading each hour of a standard barometer corrected
to the Calcutta standard (Newman’s No. 86), with
the reading of the Calcutta standard at the same
hour of the previous night. There was a fall up to
about 2 in the morning, and from that hour a steady
rise. The wind blew sometimes, particularly in the
early part of the night, in strong gusts, and veered
unsteadily from EN.E. to S.E. This will be seen
from the following register, kept at the Surveyor-
General’s Office :—

J. Newman’s; b
Standard | Rise or fall| 4 o
. Barometer since 2
Station. | Month.| Date. | Hour. No.86, [previousday| = ]
reduced |same hour. | & B
t0 320 A
17 29-276 —036 |E.byN.
18 -284 —-086 M
. 119 -304 —055 -
Calcutta ... | June 304 20 313 —065 |E.N.E.
21 “340 —050 |E.byXN.
22 346 —066 |E.N.E.
L 23 *332 —070 »
(| Mid- *329 —073 s
night,
1 *309 —070 '
2 *287 —083 |E.byN.
3 *285 —071 |E.S.E.
4 *279 —067 E.
5 -295 —-059 N
Ditto July 14 6 *315 —058 | E.8.B.
7 *329 —054 ’s
8 *336 —047 8.E.
9 347 —0350 |[S.8.E.
10 -366 —008 .
11 *873 plus "004 8.
12 379 plus 024 | E.8.E.
- L 13 372 plus "044 S.E.

16. About 10 o’clock on the forenoon of Monday
the reports from Saugor showed that the cyclone had
passed on to the westward, and appearances were
8o favourable both there and in Calcutta, that it was
considered safe to take down the warning signals
which had been hoisted since Saturday evening.

17. The next intelligence of the further progress
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of the storm came from Cuttack. The following
special reports were received during the afternoon :—

Barometer ‘Wixp.
Station. |Month.| Date. [ Hour. ;;?1.}:’2;;2‘3,_ -
ature,  [Direction.}Velocity.*

12 29250 | W.S.W. 10
13 200 S.W. 395
14 *200 ) 163
Cuttack July 1 15 2% ” " 255
17 260 s [ 881
y 18 330 | 88w/ ,215

* Velocity in miles per hour.

From this table it will be seen that at 1 p.m. the
vortex was north of Cuttack, passing on afterwards
to-N.N.'W., and finally to N.W. The centre was
probably nearest between 8 and 4 p.m., when its
bearing was N.N.W. The wind never blew stronger
than a stiff breeze. It will appear further on that
the cyclone passed alittle to the south of Balasore in
a westerly direction about 9 o’clock in the morning.
Coming in contact with the hills to the west of
Balasore its westward progress was checked, and, as
the Cuttack register shows, it curved round and
moved slowly in a south-westerly direction, its energy
being probably nearly exhausted when it passed at
some distance to the north-west of Cuttack on the
evening of the Ist. I have noaccounts of its further
movements.

Meteorology of the North of Bay of Bengal previous to
the formation of the Cyclone. Tables Progress of
the Storm. Logs of Ships.* Weather Prognostics.
Warning Signals.

18. The atmospheric disturbance in the Bay of
Bengal, preceding the formation of the cyclone, has
been already partially discussed. The wind currents
had been blowing for some days round and towards
an area of low pressure, extending probably from
about lat. 19° N. long. 91° E. in a direction a little
north of False Point. The sudden fall of the baro-
meter on the 25th at Akyab seems to indicate that
the eastern focus of low pressure was then nearest
to that place. From the logs of ships it appears that
along and south of this area of low pressure, south-
westerly gales, accompanied by continuous and exces-
sive rainfall, prevailed, the wind directions being
more westerly towards the western extremity and
more southerly towards the eastern extremity.
North of the area of low pressure, which probably
extended towards Chittagong, following in some
measure the configuration of the coast line, the winds
were light and unsteady, mostly from S.E. to EN.E,,
and accompanied by very little rainfall.

* * * * * *

20. I had here purposed putting forward certain
theoretical views, which I think are strongly sup-
ported by the evidence of facts and meteorological
observations, with regard tothe formation of cyclones
and the reasons why they occur at different periods
in different parts of the Bay of Bengal. Although
the tables were constructed with this object in view,
I found that it would be impossible to enter into
sufficient details of all the evidence and data, and the
account was mnecessarily only a sketch of a theory
involving unsettled questions connected with the
monsoons and the whole system of normal winds of
India. Views, more or less new, upon such ques-
tions of meteorology, must be open in a great
measure to dispute, and I have hence thought it
better to withdraw them from this report and reserve
them for presentation to some scientific society, where
they can be advanced with all the evidence and data,
and discussed in full detail.

* Logs of ships and weather prognostics, being lengthy tables,
are not printed.
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21. From the 25th to 29th a change took place in
the position and extent of the belt of low pressure.
Its eastern focus moved further to the morth-
west, and its western focus further north. This
iy shown by the rapid rise of the barometer to
the eastward at Akyab and Chittagong, and after-
wards the less considerable rise at Cuttack.
It is also indicated by the gradual change of
the directions of the air currents. At False
Point and Cuttack the wind had veered round
from N.E. on the 23rd through N. round to W. on
the 25th, and W.S.W. on the 27th. At Saugor
Island the wind directions, which had been mostly
S.E. and ES.E. up to the 25th, gradually became
more northerly. A similar change took place at
Chittagong. At Akyab the easterly directions Had
altogether disappeared on the 27th, the wind being

almost steadily from the south, but occasionally

going round to S.8°W. As the area of low pressure
in the Bay concentrated and moved further north
and west, the N.E. currents at its north-western
extremity, as a consequence, became more powerful.
At Saugor Island the daily velocity in miles increased
from 2366 on the 27th to 43811 on the 28th, and
5359 on the 29th. During the early part of the
last day a steady gale was blowing from the north-
east.

22. The following tables give an abstract of the
meteorological observations of most of the ships that
were in the north of the Bay for some days before
and during the storm. The readings of the barometers
are reduced for temperature, in all cases where the
temperatures were recorded, and the mean of all the

readings taken during the day is given. As many of
the ship barometers as I could obtain have been com-
pared by me with a standard barometer (Casella’s
No. 636) at the Meteorological Office, whose error to
the Calcutta standard (Newman’s No. 86) is known.
In such cases the corrections to the Caleutta standard
have been applied. In many cases the latitudes and
longitudes given are obviously incorrect. In some
cases they would place the ship on dry land. Of
course these would be merely errors in the copying
of the extracts which Ireceived. But more dangerous
errors than these occur. For many days, owing to
the continued bad weather, the ships were unable to
obtain observations, and the latitudes and longitudes
had consequently to be reckoned by account. These
are not to be trusted. For example, on 29th June,
the “ City of Madrid” was by account in lat. 19° 7’
N., long. 89° 53' E. By observations obtained the
same day, she was in lat. 17° 36’ N, long. 90° 28' E,,
thus showing her true position to have been much
south and east of the position by account. The
captain of the “Scimitar ™ states that from the 25th
June to 3rd July no reliable observations could be
obtained, and thinks it probable that the ship was
much farther tothe south and east than the latitudes
and longitudes by account appeared to show. The
pilot brigs do not seem to possess chronometers, and
once they leave their stations, which they all did in
the late storm and went southwards, “have to trust
to any stray ship they may come across to give them.
their latitude and longitude.” Hence their observa-
tions are of little use in determining the course of
the storm.

Tasre 1.

Barometers ; Latitudes and Longitudes.

23rd. 24th. 25th, 26th. 27th. 28th. 29th, 30th. Ist.

Barometer 529-28 2866 29-23 29'53 2983 2950 29°23 2866 , 2873

“ Sophia Joskim" ... Latitude  |20040° 200 & ac. (20047 210 & ac. {20040’ ac, [20°62 ac. [20°38’ ac. [20°30° ac. 20035’ ae.
Longitude {88° & 89 © 40’ ac. [90°21 01C 2’ ac. (91945’ e, [90°37 ac. [89° 1’ ac. {38°38 ac. [88°30" ge.
Barometer b29:50 20°47 29-41 29-39 29:17 29°17 2925 29°05 29-31

¢ Coldstream ™ Latitude 1526’ ac. (16919 ac. {16°54 ae. {18951’ ob. v 20 © 54
Longitude (8629 ac, (87 ©23’ ac. [87°23 ac. 88 © 58
Barometer a;2967 29:53 29-43 29-38 29-27 29-29 2939 29:24 2948

“West Ridge*’ Latitude 11° 5’ ob. 14937 ob. |18024’ 0b. . 20030 ae. |20°19° 0b, |20°19° ob. |21© O ac. 20959 aec.
Longitude |83° 58’ ch. |83 °38 ch. [84°36 ck. . 88° 7’ ac. [88°45’ ac. [89°24' ac. |89° 3’ ac. [89°47 ae.
Barometer 529'41 29-41 2944 29:39 29:40 2944 2941 2947 2943

¢‘King Harold" Latitude 19918’ 0b. |19°53 0b. e 20°20° ae. [20°20” ac. |{19°C48" 0b. {20°40° ac. (20 °50° ac. {20 ©56' ob.
Longitude [87° 0’ ch. [87°60° 88° 27 ac. [89C27 ac. (90° O ac. {89°40° ac. {90°30° ac. {89° 45" ae.
Barometer aj29'31 29-31 2928 29°20 29°32 29-33 29-36 2943 29°46

“ Beimitar™ ... Latitude 20° 0 ob. 120028 20038 ae. {20915’ ac. [19°50' ae, [20°915" ae. [19°46° ac. |19°28° ae.
Longitude {86 ©50° ¢k, [87 ©20° ch. 88° 8 ac. 83° 2’ ac. |88°45' agc. [88°27 ac. {88° 58 ge. [89° 12 ac.
Barometer a(29-37 2942 2948 2952 29°48 29°39 29°32 29°28 2927

“ Negpore™ ... Latitude 16 ©32’ 0b. [15°42’ ac. |14°58’ ac, [1598]° ac. (15918 0b, |16 14’ 0b. 17 °3% ob. [19°21 ge. [18°54" o0b.
Longitude [86°27° ac. {86° 2' ac. (86°49" ac. [86°66" ac. |87 °15" ob. {87 ©30’ ob. [87°20’ ac. (87 ©30" ae. |87 ©22 b,

29°43 2943 2947 29'60 29°46 29°43
¢ Centaur”’ Latitude 200 2" ob. 20031’ ac, (19939 ac. |18°25 od.

Longitude [87°17 ob.

Barometer 5[30°15 2985 29°75
Aneroid a  [29'87 87 77
Latitude 7011 60 7 80 1
Longitude |[74° 9’ 77 © 36" 81° 8

Barometer 529-96 2986 2976

8, 8. “City of Cambridge

{
{
{
{
{

{ painder 0%, 29.3?11 29'411
{
{
{
{
{
{

¢ Pear| of India” ... ...{ [Latitude (10936’ 14°41 17034
Longitude [84°33 84/ © 50 85° 8

P.L. V. “Meteor,”” Lower ( |Barometer a|29'40 29-35 2930

Gasper Station ... ... {|Aneroid a 64 48 43

. Barometer b;

“ Walter Baine** ... ,..4 |Latitude  [20© 0 ae. {20911 0b.
Longitude - 86° 3’ ac. [87©12’ ob.
Barometer 5[29:50 29°39 29-43

“ City of Madrid” ... .,.{(Latitude [19°58
Longitude [86°46°.

¢ Carlisle”’ Latitude 19° 45’ ac. 120085’ ac,

’

Longitude lse°w ac. |87°41" ac. )

88° 7' ac. [89° 4 ac. [89°50" ob,

29-85 29-85 29-64 29°45" 2935 2945
78 76 ‘66 ‘52 ‘27 87
8o4r 12012 15037 190 ¢ 19 © 33’ 19018

82°21 83° 3 84° 3, [85°18' 86 © 29 88 © 15

29:56 29-46 29-36 29'51 2966 29-66
Pilot Ridge| ... 18047 ob.
Light Ship

29-26 29-21 29-19 2916 20-13 29-23

-40 -3 -31 31 -26 -38
. 23:65
N . 28'45

29-41 29:36 29-42 2055|2936 29°50
... 119034 ac. {19910 ac. (17236' od, 19° 6 ac. 190 9 .
T I89° 0 ac. 89930 ac. [90°38' ch. |89°18" ac. [89°40 ac.
. el ae [19°20°ac.| * .. 120922 ao.-
. w [B9°5Y’ ae. 3°° 8 ac.
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Tasie I
Barometers; Latitudes and Longitudes—continued.
23rd. 24th, 25th. 26th. 27th. 28th. 29th. 30th. 1st,
*“Kedegres,” P. V. ... Barometer d 29°34 29'34 29°44 29-36 2919 2947
Barometer b 29'39 2934 29°44 29-44
8. 8. “Orchis™ { Latitude 190 59° (20012 21012
. Longitude . 89 © 44 89045
¢ Qoleroon,” P. V, ... iBarometerd | 29'27 29°37 2939 29°22 129°54
Barometer b, 2964 2954 2927 29'35 29-30 29-31 29°:8
~ *““Golconda™ {fLatitude 16° 4 ob. [19°25° ac. [17944" ac. (18941’ ac. [18° 14’ ae. {19937 0b.
‘Longitude 83° 27 ch. [86°20° ac. [86°34’ ac. [86°16° ac. [86° 4’ ac. 87° 4 cA.
. Barometer & 30'14 2993 29:67 2937
¢ Atmosphere ™ { Latitude 0036 0d. | 1931’ 0b. | 3° 3’ 0b, | 4942’ 0b, | 7038 0b. {1027 ob. (14°23 0b, [17°36" ac. [18°8" ob. -
Longitude [84°15' ck. [84°22° ch. [84° 36’ ac. 85018 ac. [84°52' ac. (85°35 ac. (85 ©35 ch. |85043’ ch, [85°53°
F. L. V. “Btar,” Ridge {Barometerd 29-11 29-00 29-23
Station ... {|Aneroid ¢ 03 ‘23
F. L. V. “Comet,” Mutlah IB&rometer d 2941 2943 29-39 2927 29-48
Station - - { ‘Aneroid @ 47 47 42 -28 47
« 2 Barometer @ 2920 29-16 29-00 29°39
F.L.V.“Planet”...  ..{ g>omets 50 26 0 -t
Eastern Channel Station.
8. 8. *“Madras™ . :Barometer d 29-47 29-40 29-44
Saugor Roads.
8. 8. ¢*Singapore Barometer d, 29'84 29-80
¢ Mermaid,” Upper Ga,sper
Station . :Barometer d! 2897
Barometer & 2955 29-63 2955 29-59 29°40
¢ Mirzapore { Latitude 15¢ ¢ 17¢ 0 17035 1904
‘Longitude 85° O 850 0 85 © 35’ 8626
X Barometér b 2983 29°88 29-91 29°93 29-81 29-61 29-48
‘“Rannymede * { Latitude 60 @ 7033 8o 27 100 & 1305 16°23" 19047
Longitude 81 © 48’ 82 © 55 830 36’ 84 ° 54’ 850 53" 86°33° 85 © 50"
« ” Barometer ¢! 29-49 29°47 29:46 2946 2946 2954
“Foam,” P. V. - { [Amevoid o 34 -33 -33 35 -33 28
Latitude 14022’ 18°25"
City of Vienna ™ { Longitude 84 © 36’ 85010
‘Barometer d| 29-95 29'8 29°49
a) Compared, corrected, and reduced for temperature. (ac) By account. .
{ Compared, corrected, but not reduced for temperature. (ob) By observation.
Uncompared, but reduced for temperature. (ch) By chronometer
(4) Uncompared and unreduced for temperature.
Tarre II.
Wind Directions.
23rd. 244h. 25th. 26th. 2i7th. 28th 29th. 30th 1at.
E. wWsWw. | sw. SW. [sW.bys| ssw. | ssE | BSE 4 gy
. . | Southerly }
"SO his Joakim *’ 33 » 33 1) » i) ) . ”»
Sop SSW. | sW. " SE. [SWihyw| sk [RREShen) ¢ ol w.
» W. s 8. by \iZ I 8. 7] and WSW "
WSW. | WSW. | W | WSW. SW.byW. WSW. [SW. bys. vgé?ﬁzo 8.
Ww. W. S.W. W. W.ISW Cyels
* Coldstream ™ ... » ” S.W. . ‘yclone
» W. by S. , . WS.W. o [sW.byw, SE then | ooq
3 3 ) » 3 S.W. by 8. 1 W.N.W. .o
S.W.by W.SW.by W. S.W. S.W. w. W.byS. | WS.W. SW.byW.| S.by W.
* West Ridge ” Waw. | Wa.W. » SW.byW. ” » » » S.W.byS.
) S W.by W. W. S.W.byS. s W.S.W. WS W. SW.byW.| SS.W. SSwW.
WS W. S.W.byW. N S.wW. ‘W. by 8. 35 s S.W.by W.! 8.by W.
- N.iE. Vaa WW. W. by S. S.W.by.W.| B8.W. S.W. 8. by W. S
« King Harold * ar. from | chiefly SW. » 2 » » » S. by E.
g Haro WNW. | from w. ” 8.W. , - " ”
W' W' " 3 9 Ll ki 3 .
EN.E. W.SW, W.N.W. W. to W8W S.W.to | S.by W.
“ Scimitar ” S.W. S.W. . to to W.IN.W to S8.W. w >
W.8.W. W\SVW N.W. W. W.N.W. | WSW. S.w. S. by W. »
» . I ” 23 kil 1 ey 3
W . W ) W.SW. W.&8. W.S.W WIS.W WIAW. | WSW. | WS.W.
ter: ester S.W.
“ Na ro ¥ . ep y y » 3 » ”» » »
Epo Winds. Winds. » W.S.W. » » WS.W. ' »
» ” 3 » » » ”» » 3
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Tapre II.
Wind Directions—continued.
23rd. 24ith. 25th. 26th. 27th. 28th. 29th. 30th. 1st.
E. by N. N.E. 8.W. WSW. | WSW. | WSW. | WAW. | WIW. | WSW.
[ W‘ kil ”» » » ” bl 'y
centaur § var vur' 3 ” » ” » :)
" S.S.W. 2 W.IS.W. ) I3 » 19 2
8. % ‘;Cxty of Can- Sw. S.W. S.w. Ww. WSW. | WS.W s.w. W.S.W. 8.W.
T ge ” kil 1 e A ”‘ 'y » »
% W.AW W.S.W S W. [W.byS. toS.W.by W.S.W. ’by WIS W.byS.| 8 SW.
* Pearl of Indm ” ” » ”» ”» S W‘ by W- 2 ” ”» »
FLY. «Motoor” (| - B SSE. | WSw. | W N. g | BsE | RNE | sm
(Tower G ES.E. ES.E. » ESE ENE. E. od £ ES.E.
Station) o 8.E. S, SW. » 8. SE | Eby N |'PRGCl SE
SS.E. SS.E. W.SW. S.w. E. ES.E ENE. |entoR. »
Var. Var. 8.W. W. to Ww. WS W. N.W. W.S.W.
« Walter Baine " § %stvso S.;}i'].afo » WS.W. ” %% ' W.{‘?.W veerefi to
" WA.W. Y N " N.W. » and W.
Var. from Ww. SW.to | W.byS. | W.by S SW 8. WW g %Vg g S%VW S.W.byS.
. »” E.8.E. W.byS. | WSW. w. by W.byS.
* City of Madrid g &ENE | .. |Whbvys| .. SSW. | SW.
N.W. S'W.byS8.
Wl W.W.! W.AW. SW. W.byS. | W.byS. S W. by Ww.| S8SWw. 3.8.W. 8.
« Oarlisle ” N.W. 8. W.S.W. » W.8.W. » S.W.by W. " »
risle NN.E. | S8.W. ” " R 8W. » S. S.W.
W. SW. | W.byS. » S.W.by W. v S8.W » S8.W.
8.E. Var. from | 'W.S.W. W.S.W. |S.W. byS. ” S3.W. | S by W.
“ Kedgeree,” P. V. { S.W.
ES.E and S. S.W. .y Souti SS.S.W. S o 8.
»w f . . e - outherly. outh S. out South.
“8. 8. Orchis * " Westerly. |Veering toS| Westerly. | Westerly.
«“ Ww. WSW. | WS.W. S W. S8 W. |SS.W.to
Coleroon,” P.V. { SW. SW.
) S.W. WSW. | WSW. | W.by 8. wSwW. | WSW. | WaW.
8. “ Golconda " » » ” » » W. S.W.
oleo " » W. by 8 " ” SS.W. | SSW.
Ww. 1 Sw. "
8. 8.W. S.W. SwW. W.AW. [ WSW. » WIS W. | W.SW.
“ Atmosphere "’ 5 was. w. W%VW ” :: S%;Y : ”’ 1’ v’&
» 2 B.W. ”» N.E. S.W. ) ” ”
. N. to NNW.| NN.E,N. W.
F. L. V. “Star” S.W. Veeringto| W.S.W.
(Ridge Station) ( N.E. N.N.W. 3.wW.
N.N.E. and W. [8.W.byS.
3w 8. S.S.E. ES.E. ESE.
F. L. V.“Comet” . . E. E.
(ButlahStation) » » E JE o'
S.E. .E.
S8.E. |S.E.byS. |E. veering | W.8'W.
F.L.V.“Planet ”’...| Hastern Channel Station g SSS‘]% %gg t}ign};Eﬁ. s,
S.E. by 8. E. and N.W, "
s N.E.byE.|N.E.byE.| E. by N.
veered to
S. 8. “ Madras ... to E.N.E. gl,ESS%
en
L and S
8w. South
«a » South
8. 8. “Bingapore { . Westerly. VVseoszg'lly. Westerly.
ESE. B. 8.
' “Mermaid” (Upper E.N.E. ES.E. SW.
Gasper Station) . Ssiﬂ
S.W.to W WSW. S.W.hyW.
. . » Clouds . s
“ City of Vienna from N.E. . WIW.
to S.W. ' .
[ W.toS.W.| N.N.E. to [ES.E.toN.ESEtoNE|[EN.E.toE.| East.
N.E. :
“ Foam,” P. V. ... Northerly. |E.to ES.E..NN.E.toE.| EN.E. N. Veering to
E.toES.E.| SSE |[SEtoESE| E.byN. | N.N.E. ES.E.
N.E. N.N.E. to N.E.toS.E.| EN.E. N.E. |thentoS.E.
N.E. and 8.
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23. It will be more convenient first to trace the
course of the cyclone in the N.W. corner of the Bay,
where we have land observations* and those of the
floating light-ships to guide us, and afterwards to
follow it back as far as possible to its origin.

24. On the afternoon of the 29th, Saturday, the
wind moderated, and a lull was experienced north of
the area of low pressure in the Bay. This was
probably due to the breaking up of a vortex, which
the log of the “Coldstream” seems to show was
formed, or partially formed, on the 28th and the
morning of the 29th. This lull, however, was of
short duration. At the Mutlah floating light station,
the wind, which had moderated at noon, at 4 p.m.
had increased to a strong gale; with very unsettled
appearances. At midnight it was blowing a hard
gale, with constant heavy rain. On the morning of
the 80th, Sunday, a heavy gale was blowing from the
eastward, with continuous torrents of rain. At noon
the barometer was falling rapidly, the wind blowing
with the force of a hurricane from the éast. The
barometer was lowest at 6.30 p.m., and between this
and 8 p.m. the centre of the storm must have been
nearest to the Mutlah light-ship, the “ Comet;” but
if the directions of the wind are correctly given, the
“Comet ” was outside the radius of the cyclone.

25. The observations of the floating light-vessel
“Star”’ at the Ridge Station, latitude 20° 49' 45" N.,
longitude 87° 41' 19" E.; the floating light-vessel
“Meteor” at the lower Gasper Station, latitude
21° 2¢' 53" N, longitude 88° 6' E.; the steam-ship
“Madras ” at anchor in Saugor Roads, and those at
Saugor Island and Balasore, afford sufficient data
for determining approximately the track of the
cyclone, assuming that the latitudes and longitudes
of the floating light-vessels (which were not given
with the extracts of their logs which I received, but
which I have since obtained from Captain Falle,) are
correct.

26. From noon to midnight on the 30th the
“Star” experienced terrific squalls, the wind being
steady from N.N.E. up to 8 p.m., when it veered to
N. The centre of the storm had been thus approach-
ing the “Star ” from S.E., and at 8 p.m. its bearing
was about BE.S.E. Two hours later the wind at
the “ Meteor,” which had been steady at N.E,
veered to E.N.E,, the centre bearing consequently
about 8. At 10 pm. the centre of the storm was
about in latitude 20°40' N, longitude 87° 55' E. At
11 p.m. the wind at the “Star’ had veered to
N.N.W., while the centre continued to bear about
south from the “Meteor.” The position of the
centre at 11 p.m. was about in latitude 20° 50' N,
longitude. 87° 53’ E. At 11.45 p.m. the “Star”
parted and drifted from the station. At midnight
she had the wind W., the centre bearing about
N.N.E. At the same time the “ Meteor” had the
wind W, the centre bearing about S.S.W. Position
of centre at midnight about in latitude 20° 55' N.,
longitude 87° 50' E.

27. At Saugor Island the wind had been steady all
day from N.E, and did not veer until 12.30 am.,,
when it went round to E.N.E, which was probably
the first cyclone current. It continued steady at
E.N.E. unt1l 3 a.m., veering between this and 5 a.m.
to E.8.E., at which point it remained until 8.80 a.m.
At 8 a.m. the barometer was lowest, and between
this and 4 a.m. the centre was probably nearest.
The “Madras,” at anchor in Saugor Roads, ex-
perienced the same winds and changes, and her
barometer was lowest at 4 am. From midnight to
3 a.m. the storm was moving nearly northwards and
approaching Saugor. I have no observations from
the “ Meteor ” from midnight to 4 a.m. The lowest

* Land observations not printed herewith.
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recorded barometer is at 4 a.m., when the wind had
veered to S.E. The centre, which had been approach-
ing Saugor from about south up to 8 a.m., must have.
curved round between 3 a.m. and 5 a.m., from which
hour it moved away towards west, bearing about
S.W. from Saugor.

28. The following notes on the cyclone were
forwarded to me by Mr. Richards, Civil Surgeon at
Balasore : —

Barometer
Date. Hour. unreduced ‘Winds. Remarks.
and uncor-
rected.
Julyl | 5 am.| 2870? |W.N.W.| Blowing veryhard.
” 7.30 ,, 2862 N.W. Increasing.
» 8.30 ,, 28-28 N.E. |} Blowing in terrific
. 9.30 ,, 2841 ENE. |J gusts.
. . ¢ Still blowing ver,

” 11.30 ,, 2850 E 1 e, g very
» 12 noon 2874 E.
» 1 p.m. 2890 | E.byS.| Decreasing.
» 2, 2905 S.E. Subsiding.
» 3, 2909 | S.byE.| Blowing.
,, 4 , 2913 [S.by W.

Rainfall 6 inches.
29. In applying these observations to determine

-the track of the centre, it should be observed that the

directions of the wind are probably only very approxi-
mate, and that before Balasore came within the
cyclone’s radius thé prevailing wind must have been
north-westerly. Itis probable that the first recorded
cyclone wind was from N.E. at 8.30. At all events
it is tolerably certain, from the directions of the wind
at Saugor Island and at the “Meteor,” that the
centre of the storm could not at any time have been
north of a line drawn between Balasore and Saugor.
Storms generated in the north of the Bay so late in
the season seldom possess sufficient energy to travel
inland, and generally burst up when they come in
contact with the land. The present storm was not
one of great violence, and was unusually small in
dimensions, its radius probably never exceeding 40
or 50 miles. It advanced in a northerly direction
very slowly from midnight, retarded by friction with
the land. Turning round to the westward, along a
path of less resistance, with probably a much smaller
radius, it increased in extent and velocity of pro-
pagation as it moved over a freer course towards
Balasore.

30. The following table shows the approximate
track of the centre in the N.W. corner of the Bay.
I have already indicated the course which it pursued
after passing Balasore :—

Hour. Latitude N. Longitude E.
10 p.m 20° 40/ 87° 55
I 20° 50 87° 53’
12 midnight 20° 55' 87° 50/
3am. ... 21° ¢ 87° 45

5 ,, 21° 10/ 87° 85’

8.30 a.m. 21° 9 87° 10’

9.30 21° § 87° o
1, L2107 86° 45'

31. The “Coldstream,” running E.S.E. from

1 p.m. on the 27th, encountered on the 28th and the
morning of the 29th what appears to have been the
southern quadrant of a cyclone. Her position is,
however, unknown. At 1 a.m. on the 29th her
course was changed to N. by E., and at 9 a.m. to
N. by W. A south or S.B. course, it such had been
possible, would then, apparently, have taken her
completely out of the influence of the cyclone. She
bad a W.S.'W. and S.W. by W. wind. At 9 a.m. the
gale had moderated slightly, but at 1 p.m. was “in-
creasing, with heavy rain and every appearance of
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drawing near the centre of a cyclone;” the course
was changed to N.W., and from this until noon of
the following day the “ Coldstream’ seems to have
kept up steadily with the cyclone on its southern
quadrant, steering throughout a N.W. course.
8 p.m.—The “cyclone burst on us with great fury,
with one continued blue flame of lightning and a
heavy sweep of rain; ship in one complete mass of
foam ; could not see a yard from ship.” Wind, sea,
and rain increased until noon of the 30th., At
1 p.m. “ship’s course west to south, the wind veering
rapidly to S.E., and barometer falling rapidly from
2940 to 28'50. 3 p.m.—Wind fell very light, ship
being in the centre of cyclone. At 8 p.m.—Wind
about W.N.W., cyclone again burst on the ship with
greater fury than ever, with one blue flame of light-
ning all round the horizon, and rain coming down in
one sheet of water.”” Thus at 1 p.m. the ¢ Cold-
stream ” had got round to the N.E. quadrant of the
storm, and then went right through the vortex,
arriving at the S.W. quadrant at 8 p.m. At daylight
the wind began to moderate and the barometer to rise.

32. The “Sophia Joakim,” from Saugor to Chitta-
gong, was, on the 26th, by account, in latitude 21°
4/ N, longitude 91° 2’ E., near her destination, with a
light S.W. wind in the morning, which afterwards
shifted to S.E. at noon. We find her the next day
near Akyab, by account, in latitude 20° 40/, longitude
91° 45,  From this she seems to have made a course
for Saugor, and on the morning of the 29th en-
countered a strong south-easterly gale, which con-
tinued to increase up to midnight, with a falling
barometer. The “ Sophia Joakim” was now in a
difficult and dangerous position, with a lee shore to
the north and a cyclone to the south. According to
Colonel’s Reid’s rule for lying ships to in a hurricane,
the best thing to do would seem to have been to
heave to on the starboard tack. This course was,
however, probably dangerous on account of the prox-
imity of the lee shore, and the “Sophia Joakim ”
seems to have been obliged to make a fair wind
of the cyclone, and to have run before it. Run-
ning round a cyclone is always dangerous, more
especially in those of small radius, and it is liable
to be forgotten that the winds do mnot revolve
round the vortex in circles, but along in-moving
spirals, so that a course before the wind must
inevitably bring a ship sooner or later to the
centre. There seems to have been much more sea

room to the north of the storm than the position of |

the “Sophia Joakim,” by account at noon on the
29th, latitude 20° 88’ N., longitude 89°1' E., would
indicate. The ship was probably much more to the
gsouthward. The ¢ King Harold,” the * Orchis,”
and the “ West Ridge” were all north of the storm
on the 30th, and escaped unharmed.” At 7 am,
June 80th, the northern quadrant of the cyclone
overtook the “Sophia Joakim,” the wind blowing
with hurricane force from E.N.E. At noon the
wind had fallen lighter from north, the centre
bearing consequently about E.S.E., latitude by ac-
count 20° 13 N., longitude by account 88° 38 E.
The ship was now near the centre of the cyclone,
whose position at that hour would hence be deter-
mined if the position of the ship as given by account
could be relied on. I think, however, she was fur-
ther south and east. “ After noon the wind fell
light, and gradually drew round to the N.W.; sea
very troubled, and great quantities of birds flying
round the ship. At4 p.m. wind increased suddenly
from the N.W.” The ship had now got round
to the south-western quadrant, and the wind con-
tinued to blow with tremendous fury throughout the
night and the early morning.

33. About the same time that the storm had over-
taken the “Sophia Joakim,” the * Hindustan”
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encountered its south-eastern quadrant. At noon
on the 30th the “ Hindustan” was by dead reckon-
ing inlatitude 19° 27’ N, longitude 89° 16'E. “ 5 p.m.
—Barometer 29-25. Strong gale, with very heavy
squalls. Concluded we were on the S.E. quadrant of
a cyclone, and slowly following it up. Put ship on
the other tack. Wind S.S.W.; ship’s head S.E.”
This conclusion was undoubtedly correct, and, con-
sidering the position of the *Sophia Joakim ' about
the same time, it is probable that the position of the
centre of the cyclone at noon on the 30th was about
in latitude 20°N., longitude 88° 50' E., near which
place I think the storm was generated. I should
state that I have only got the extract from the log
of the ¢ Hindustan,” which appeared in the
Englishman of July 4th.

34. The “ Walter Bain ” appears to have got into
the cyclone on the evening of the 29th. The wind
is stated to have veered from W.S.W. to E. and then
to W. At midnight on the 29th the wind was E,,
which would show that the ship was on the northern
quadrant ; but how she got there does mnot clearly
appear. Probably she was north-east of the stormi
and ran into it, going southwards on the evening of
the 29th. Her position is altogether unknown.
From midnight on the 29th until the morning of
July 1st, she seems to have been in and round the
storm. At some unknown time the wind was W.,
showing that she was then on the southern quadrant.

35. The “ Champion,” shortly after parting from
anchor N.W. of the Mutlah light, was caught by the
northern quadrant of the cyclone, on the night of
June 30th. The wind went round from S.E., which
had been the prevailing wind, to N.E.,which was prob-
ably the first cyclone wind. The centre of the cyclone
was then about S.S.E., and the * Champion ” was on
the right hand side of the storm. ‘When the gale in-
creased the ship was put on the port tack. It was
probably impossible, or, if possible, dangerous, to put -
her on the other tack. She was then in a most diffi-
cult position, wedged in between a cyclone to the
S.8.E., and the shore to the N. The rapidity with
which she drifted round and before the storm, the wind
veering through N. and N.W. to 8. W, passing prob-
ably very near the centre, is an instructive example
of the character of these storms. When a ship can-
not get out of a cyclone, and is obliged to lie to, the
well-known rule is :—* When in the right-hand semi-
circle heave to on the starboard tack, and when in the
left hand semicircle, on the port tack in both hemi-
spheres.” A ship heaving to in a cyclone on the
wrong tack must drift into the centre as it passes,
and be taken back by the veering of the wind. The
“ Champion” went round and before the storm, and
did get very near the centre. She was abandoned a
wreck near False Point on the morning of July the
1st.

36. The lossof the “ Rothesay ” furnishes anexample
of the danger of putting to sea in weather when the
pilot vessels must of necessity be all oft their stations
and down to the southward. The ship was obliged to
beat about the Ridge, apparently in search of a pilot
vessel, instead of getting to sea with all possible
despatch, and running south out of the way of
danger. The cyclone crossed the Ridge on the
Sunday night, and the “ Rothesay ”” was lost on Mon-
day morning in Balasore Bay.

37. The loss of the “Omaha” furnishes an ex-
ample of the danger of pressing northwards coming
up the Bay with a south-westerly gale and a
barometer falling rapidly. The only safe course is
to keep south until the weather improves to the
northwards and until the barometer rises steadily.

38. The floating light-vessel * Planet” having
drifted from her station, the Eastern Channel, and
parted from her anchors about noon on the 30th,
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must have run south. She encountered the western
quadrant of the cyclone about 5 p.m. The wind
veered from N.N.E., through N. to W. and W. by S.
She appears to have got out at the southern quadrant
about midnight, without having been very near the
centre, and turned up the next forenoon near False
Point, just in time to save the crew of the sinking
“ Champion.” | :

89. The “King Harold,” the “ Orchis,” and the
*“West Ridge ” had luckily got to the N.E. before
the cyclone passed. On the 30th, at noon, the
position, by account, of the “ West Ridge,” is given
as latitude 21° 0'N., longitude 89° 8'E. This would
place her near the Mutlah light-vessel, the “ Comet.”
She had heavy south-westerly gales throughout the
80th, with terrific squalls; while the “ Comet,” close
by, had an east wind blowing with hurricane force.
It is probable that the “ West Ridge” was then
much more to the south and east. The ¢ Orchis,” at
noon on the 29th, was in latitude 20° 12' N, longitude
89° 44/ E., and experienced a heavy gale from S.W.,
veering to S. She was then east of the cyclone, and
got away to the north into better weather.

40. The pilot vessels, with the exception of the
“ Foam,” at anchor in Saugor Roads, were all well to
the southward when the storm passed. The * City of
Madrid,” the * Centaur,” the ¢ Hindustan,” the
% Carlisle,” and the * Scimitar,” were south-east.
The master of the “Scimitar ” says:—“The baro-
meter generally rose when standing to the south-
east, and fell when standing north-west.” This was
the experience of all the fleet to the S.E., including
the pilot brigs. The following extract from the log
of the “ City of Madrid " is instructive, and helps to
determine a point of the cyclone’s track :—¢ 29th,
8 a.m.—Prepared to wear to the N.W., but as the
clouds were banking up and looking very bad m
that direction, deferred it. Tor the last three days
it always looked better to the southward. Noon.—
‘Weather looking much better ; latitude 17° 86' N,
longitude 90° 28’ E.; barometer 29'55; wore ship
to the W.N.W. 4 am., 30th.—Blowing very hard
from S.8.W.; tremendous gusts; barometer 29-33.
5.30 a.m.—Weather becoming rapidly worse ; baro-
meter 2922 ; reduced sail and wore to the southward.
Just before doing so,:ship was caught aback, wind
west, and back in a few minutes to S W. 7 am.—
Barometer 29'10; wind, hurricane force; rain in
torrents. Ran ship off due east, as we considered
we had approached the centre too close. At 7 a.m.
latitude by account 19° 6’ N., longitude by account
89° 13" E The “ City of Madrid” seems just to
have touched the southern quadrant about 6 or 7in
the morning, and not far south of the position of the
centre at noon the same day. The cyclone must
have been almost stationary, or moving very slowly,
for some time after its formation. The “ Golconda”
and “ Nagpore’ were about this time well away to
the 8. W, and experienced heavy S. W. gales.

41. In conclusion of this examination of such
extracts of logs of ships as I have been able to obtain,
I find that the vortex of the Balasore cyclone of 1st
July, 1872, was formed on the night of 29th June or
morning of the 80th June, at or about latitude 19°
50’ N., longitude 89° BE. For some time after its
formation 1t seems to have been almost stationary.
It moved afterwards with a velocity of about ten
miles an hour, as it passed the Pilot Ridge between
8 o’clock and midnight of the 80th. I have already
described its course in the north-west corner of the
Bay. Itis probable that previous to the formation
of this vortex, another distinet vortex had been
formed on the 28th in about the same place ; but it
appears to have been almost stationary, and to have
broken up on the morning of the 29th. ,

42. A slight storm wave was felt in the Hooghly.
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The tides at Diamond Harbour and Kidderpore
Dockyard rose about 4 feet above the average on 1st
July. This I find from a tidal chart kindly lent to
me by Captain Falle. From reports of damage caused
by inundations of salt water, there appears to have
been a storm wave felt somewhere south of Balasore.
I have no information about it.*

43. It may be well here to draw attention to those
indications of the formation of a cyclonic vortex in
the north of the Bay, and some of the laws of such
storms (determined by the researches and experience
of Mr. Blanford, Colonel Gastrell,and others), which
appear to have been specially verified by the experi-
ence of the late cyclone. These are all practical
rules, and are independent of the various theories
which may be set forward by different persons to
attempt to account for the formation and course of a
cyclone.

44, Indications of the probable formation of & cyclone
in the nortk of the Bay during the months of May and
June :—

(1.) The barometer falls steadily for some
days round the north of the Bay. The
fall occurs first to the south-east at Chit-
tagong and Akyab, and afterwards at
Saugor Island, Cuttack, and Calcutta.
The barometer at Saugor Island ranges
lower than the barometer at Calcutta
(normally, at this season, it ranges
higher).

At Calcutta the winds become light and
variable from S.E. round to N.E. As the
disturbance increases, masses of clouds
drift from EN.E. or N.E,, and as the
storm approaches, showers are frequent
and the wind blows in gusts.

At Saugor Island the winds are at first
light and variable, working round from
S.E. to N.E. Asthe disturbance increases,
and as the storm approaches, the baro-
meter continues to fall steadily ; the wind
increases in force, with squalls from the
N.E, and masses of clouds float rapidly
from the same direction. Outside there
is a heavy southerly swell.

At Cuttack, or False Point, the winds
are at first light and variable from N.N.E,,
working gradually round through N. to
‘W.and W.S.W. Asthe storm approaches,
the wind increases in force, with squalls
from W. and NN.W.

(5.) At Chittagong the winds are light and

very variable, mostly from S.E. and N.E.
(6.) At Akyab the winds are at first light and
saturated with moisture, mostly from S.
and 8.E. As the disturbance increases,
the wind increases in force, and works
gradually round from S.E. to S. and
SS.W.

(7.) In the Bay, along and south of a line
drawn from about False Point to Cheduba
Island, south-westerly gales, accompanied
with torrents of rain, prevail. Standing
northwards the barometer falls, and rises
when standing southwards. :

45. Under the circumstances above specified (3),
it appears unwise for shipsin a good anchorage at
Saugor to put to sea. The great danger is that they
may be caught in a cyclone before they have got sea
room to avoid it. Moreover, the pilot vessels will,
under the circumstances, be generally off their sta-
tions, and ships will be unable to land their pilots.
It should be remembered also that generally the

)

3)

4)

* T have since heard that there were freshets in the river at
Balasore. The lands were partially inundated, but the water
subsided at 6 p.m.
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worst part of a cyclone is the heavy cross sea which .

accompanies it. In the late cyclone it was this tre-
mendous sea, which is reported never to have been
equalled in the Bay, which did such damage. It is
accounted for by the long-continued gales from the
8.W. This danger would be avoided by not putting
to sea until the weather improved. From (7) the
following would appear to be a safe rule:—Skips
coming up the Bay n the months of May and June with
Jresh south-westerly gales, accompanied by torrents of
rain and a falling barometer, should not press north-
wards until the weather improves and the barometer rises
steadily.

46. I wish to draw particular attention to the
following modern development of the laws of cyclonic
storms. Disregard of this law may lead, and has led,
to many losses at sea. “The direction of the wind,
specially at a distance, is far from being at right
angles to the bearing of the centre. The wind does
not revolve round the vortex in circles, but along in-
curving spirals, differing two, three, or more points
from the tangential circular direction.” Forexample,
a ship running up the Bay with a 5. W. gale, squalls,
torrents of rain, a barometer falling rapidly, and
every appearance of a cyclone, has no right to con-
clude that the centre bears N.W., and that therefore
aN.or N.N.E. course is a safe one. The centre, if at
a distance, may bear N. or N.N.E, and a northerly
course may run the ship into it, particularly as 1t
may be then almost stationary. “The safest course
seems to be tolie to and watch the barometer and wind
till the bearing of the centre be known with some
certainty.” It must be borne in mind that before
any vortex is formed, gales blow towards and round
a considerable belt of low pressure. The following
rule is I think a safe one when within the influence
of a vortex. To find the bearing of the centre, stand
with your face to the wind, and measure round to your
right hand side about ten poinfs. In the southern
hemisphere the ten points should be measured round
to the left.

47. The Meteorological Reporter in Calcutta, with
daily telegraphic reports of the state of the weather
at Akyab, Chittagong, Saugor Island, and Cuttack
(False Point would, I think, be a better station than
Cuttack), will always, I think, be able to give ample
warning of the probable formation of a cyclone in the
north of the Bay, and in most cases some warning of
the approach of storms from more southern latitudes.
The telegraphic stations do not, however, extend far
-enough south to afford certain information of the
generation of storms about the Andaman Islands.
There the cyclones of the greatest violence, and those
which travel furthest inland, are generally formed.
Telegraphic communication with meteorological
-observatories at the Alguada Reef and Port Blair
would, I think, enable him to give warning of the
formation of the latter.

48. The experience of the late cyclone, I think,
suggests that more use might be made of the infor-
mation of the state of the weather from the meteoro-
logical stations, as regards warning the shipping at
Saugor Island of the probable formation of a cyclone,
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more particularly when generated in the north of
the Bay. According to experience, these storms-
seldom travel far inland (there are some exceptions,
for example, the great storm of June 38rd and 5th,
1839), but they may cause great disasters to ships
outward bound.

49. I think it would be practicable to make
arrangements for the exhibition of warning signals
at Saugor Lighthouse, from which they might be
signalled to some of the light-ships, if considered
necessary. The signals would be hoisted by orders
from the Meteorological Reporter at Calcutta, by
telegraphic communication with Saugor Lighthouse.

(1.) A cautionary signal, suppose a signal cone in
the daytime, to indicate that bad weather is probable.
It might then be left optional with masters and pilots
whether they would put to sea or not.

(2.) 4 warning signal, a double cone in the day-
time, to indicate that a cyclonic vortex is probably in
course of formation in the Bay. It might then be
made imperative on masters and pilots not to put te
sea.

(8.) 4 storm signal, a drum in the daytime, to
indicate that a vortex has been formed, and is prob-
ably approaching.

During the night coloured lights to correspond to
these signals should be hoisted.

50. I do not know anything, however, about the
safety of anchorage at Saugor Island. It isa ques-
tion for those who are qualified to give an opinion, to
consider whether it would, in all cases, be safer to
ride out the storm at Saugor, or put to sea at once,
if there was time, especially in the case of the more
violent storms which come up from the Andaman
Islands, and whether it is éxpedient to fetter the
discretion of masters and pilots at all in the matter.
The signals, however, might be hoisted in any case.
The ships that put to sea before the late cyclone, and
which were lost in it, would have been probably
saved had they remained at Saugor; but I cannot
say that such would always be the case.

51. Signals corresponding to those which I have
recommended for Saugor Island lighthouse might
also be hoisted, under similar circumstances, for the
shipping in Calcutta. At all events, before the next
cyclone period comes round, it would be well to
arrange for night signals for the shipping, to corre-
spond to the signals adopted by the Meteorological
Committee (No. 296, from the Secretary to the
Meteorological Committee to the Junior Secretary to
the Government of Bengal, Fort William, the 18th
December, 1867). There is at present, as I under-
stand, only one night signal, and it corresponds to
the drum, which is the storm signal, indicating that a
cyclone is imminent, while the warning signal, the
double cone, does not indicate the actual approach of
a storm, but only that the state of the weather is
such that there may be a storm. There seems to be
a good deal of misconception about the meanings of
these signals.

W. G. WiLLsox.

15th August, 1872.
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