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EDITORIAL

The master of a merchant ship has, since Noah first put to sea in his ark,
been a man of very great responsibilities. Once clear of his home port his
name aboard the ship is law—the safety of the ship, her crew and passengers
and cargo are in his hands. He must, of necessity, combine the qualities of
business man, lawyer, doctor, diplomat, and above all, he must be a seaman.
Science has done much to assist him in carrying out his task in the provision
of power-driven ships, radio and navigational aids, but there comes a time,
even in the largest and most modern ship, fitted with every conceivable
scientific improvement, when the master’s personal skill as a seaman will be
called to account. And in this modern, competitive age, when the value of
shipping not only nationally but internationally is greater than ever before,
it is more than ever necessary that the ship master should not be found
wanting. It is his duty to his country, to his owners, to his ship and those
who sail in her, as well as to himself, to be proficient in every branch of his
profession. As the master so the ship’s officers—for the officer of the watch
holds the safety of the ship in trust for the master. And the junior officer of
today is the master of to-morrow.

Every ship’s officer aspires to be an eflicient seaman—a sailorman—but
the attributes are many and not easy to attain, and many of them are only
acquired in the hard school of experience.

One of the essentials to the eflicient seaman is that he should respect the
elements in which he sails and on which he is dependent for his livelihood,
for the sea is a wild, unpredictable and fickle mistress who suffers not fools
gladly, and the man who courts her without respect will surely be paid out
for his temerity. A study of the monthly shipping casualty lists published by
Lloyds List will show that even in this age of large modern steel ships of
considerable size and power, a surprisingly large number of marine casualties
are directly due to the weather and its effects, and it is certain that many others
(e.g. groundings and collisions in fog), are indirectly due to the same cause.
In peace-time it is probably true that apart from fire and explosion most of
the perils of the sea are directly or indirectly caused by the weather or its
effect upon the sea, and it is for this reason essential that the seaman, as the
farmer, should be weather-wise. A knowledge of the weather, ocean currents,
winds and tides is just as valuable now as it was in the days of the sailing ship,
in fact, it may be more important, for with the provision of scientific aids to
navigation coupled with the up-to-date meteorological information and
frequent weather forecasts which are now available to the seaman, more is
expected of him. But it must always be borne in mind that radar, radio,
echo-sounding and the like are merely aids to navigation, and that meteoro-
logical information is of little practical value unless it is used intelligently
and with a discreet and seamanlike appreciation of its limitations. For
example, when sailing from an East Coast port in a light ship, a master would
rightly hesitate to sail with warning of an easterly gale in force; a tug
towing a dredger round the coast would be wise to seek a reasonably assured
favourable forecast before sailing—but he probably would disregard warnings
of fog.

It is only by taking an intelligent and objective interest in these matters,
combined with a little of that elusive ‘‘ sea sense ™ that the true sailorman is
created. Incidentally, one hears a measure of nonsense talked at times about
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that ‘‘sea sense "—strange stories of trawlermen and coasting masters who
can smell their way around the coast with nothing but their instinct to guide
them and no need for such trivialities as navigational aids. But once again,
a study of the shipping casualties and of the cases heard in the Admiralty
Courts (coupled so strangely with Divorce proceedings) shows how fatal it
can,be to rely on ‘‘ sea sense ”’ alone and how the advice of never neglecting
the famous three “ L’s ” (log, lead and lookout), or any other seamanlike
precautions, is right.

I am writing this aboard that grand old ship Aquitania on my way across
the Atlantic to attend an International Meteorological Conference at Toronto.
A credit to British shipbuilding, built in 1914, the Aquitania appears to be in
excellent condition and at a steady 23} knots almost without vibration. It
has been pleasant to talk to the ship’s officers and to meet at least one war-
time shipmate, and to hear their opinions as to marine meteorology in general,
and the taking of observations at sea, in particular. I always approach this
subject with some deference, feeling that perhaps we sometimes tend to ask
too much in the way of observations from voluntary observers at sea—but I
find that most officers with whom I discuss these matters display a really
keen interest in meteorology. And they realise, in view of the wide expanse
of ocean, how important ships, observations are to the meteorologist and
that the meteorologist is doing his best to provide an efhicient service for
seamen the world over.

It is a pity everybody cannot spend at least a few years of their lives at sea ;
if this could come about there would be far less international complications,
for seamen, no matter their nationality, can always co-operate and understand
one another—the language of the sea is universal.

I will say more about the Toronto conference of the International
Meteorological Organisation in a later issue. For the present, suffice to
say that it is the first big international conference of that body since 1939,
and among the items to be discussed will be (1) a universal world-wide code
for meteorological reports to and from ships, shore and aircraft ; (2) a uni-
versal scheme for forecasts, analyses, gale warnings, etc. ; (3) a scheme for
dividing the oceans into numbered 5° squares on a world-wide basis for
forecasting purposes ; (4) general improvements in instruments and methods
of observation.

It is interesting and pleasing to reflect, in this generally rather disagreeable
world, that very considerable international co- operation has been attained as
far as meteorology is concerned. The reason probably is that the meteoro-
logist as a scientist is like the seaman, international in his outlook, working
to the best of his ability for the benefit of mankind in general.

By this time (4th August) the Weather Observer, the first of the British
Ocean Weather Ships, will be on her way out to take up her station at
position 53° 50'N., 18° 40'W., for the first time. Many of our readers will
have seen accounts in the press of the re-naming ceremony, which was
performed by Mr. Philip Noel-Baker, the Secretary of State for Air, in
London Dock on 31st July. Formerly the Flower-class corvette Marguerite,
she is commanded by Captain N. F. Israel, who as a Lieutenant Commander,
R.N.R., during the recent war, earned a D.S.C. and two bars in command of
similar types of vessels.

The three other ships, Weather Recorder ex Genista, Weather Explorer ex
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Thyme, and Weather Watcher ex Snowflake, which will make up the total
necessary to man the two British Ocean Weather Stations, are expected to
be ready for sea at approximately monthly intervals. They are being fitted
up at Devonport and Rosyth.

It is hoped that the presence of these ships in the Atlantic, combined with
the Ocean Weather Ships being provided by other nations, will assist in
providing somewhat greater accuracy in forecasting, and as a long-term
policy that the information they provide will enable considerable progress to
be made in our knowledge of the physics of the atmosphere over the oceans.
The upper air observations—to a height of about 45,000 ft.—will at least be
unique, for such observations have previously been unobtainable at sea.

Life will be tough for those aboard these ships, but as ex-naval corvettes
they were more or less built for the job, and although their motion in heavy
weather will be violent, there is no doubt as to their sea-keeping qualities.
May goad fortune attend those who sail in them—pioneers of this new
Ocean Weather Service.

Merchant ships, able to transmit on 600 metres only, will be able to pass
weather messages to the United Kingdom through these Ocean Weather
Ships.

In our last number it was suggested that a brief account of the activities of
the Marine Branch of the Meteorological Office during the 1939-1945 war,
might be of interest to readers.

Owing to security no meteorological observations were made in merchant
ships. The work of the branch was, therefore, centred upon the extraction
of data from past records sent in by merchant ships. In this work the
Hollerith statistical machines proved to be indispensible—in fact, without
their use the task would have been wellnigh impossible. Roughly
6,000,000 observations were extracted, analysed as necessary, and incor-
porated in atlases. The arrangement of the atlases was agreed upon between
the Meteorological Office and the Naval Meteorological Branch (Admiralty)
and the following were compiled : —

Monthly Meteorological Charts of the Atlantic Ocean

Monthly Meteorological Charts of the Greenland and Barents Seas
Monthly Meteorological Charts of the Western Pacific Ocean
Monthly Meteorological Charts of the Eastern Pacific Ocean
Monthly Meteorological Charts of the Indian Ocean

Monthly Sea Surface Temperatures and Surface Current Circulation
of Japan Sea and Adjacent Waters

Monthly Sea Surface Temperatures of Australian and New Zealand |
Waters.

It can be safely claimed that these are probably the most comprehensive
atlases of the climatology of the oceans in existence. It is undoubtedly true
that the subject-matter of these atlases proved of considerable value to the
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Wind

. Year 1945 Ship's Position, Course and at time of
Speed observation
Duy | Du m
of | of | Timest True |, Direc-| Force Uncorrected | Att.

MonthiMonthi Week | Gbesrvat’n § Latitude | Longitude [Course| <

tion
True | 0-12 Reading | Ther.

g5

58.5 ! 11.2 |O45Hoveto NE| 10 | 938.2 | 283

Hour

0| 58.5| 11.2 |QLOH ENE 10 | 958.2 (283
6

12 | 59.4 | 10.6 [253| 10 |ESE| 9 | 939.1 | 285
18
0
6

59.0 | %2.7 |253| 10 |E'S | 9 | 932.1 |28,

Dec. |19 [wedl. 59.0 1 13.6 |253[ 10 |Bs | 9 | 92u.1 |28y
9.0 6.7 |253| 7 |wsw| 8 | 932.8 | 284

2 | 8.8l 180 (22! 5 |w |9 |93e |2m

- 18 | 58.6 | 19.0 |242| 5 Ew'w| 9 | w2 285

The Master of the vessel, Captain F. S. Thornton, O.B.E., has written as
follows :—

At the time of our reports I was in ballast and assure you we certainly
did get a dusting, quite apart from the marked liveliness of the vessel. As
a point of interest, at one period during the height of a strong NNE gale on
17th December, I was steaming with the sea about 6 points, on the starboard
bow with starboard engine stopped and full ahead port engine (lee engine)
with the helm hard to starboard in an endeavour to head her more into the
sea, as she was rolling so violently as to cut out the engines too frequently for
my liking. This I continued to try for 12 hours, but she would not look at
it, and I then turned tail and ran with the sea until it abated sufficiently to
enable me to resume my course. So the merry game went on all the passage,
‘““heave to” then ‘‘run” with it to avoid pounding too heavily as the
direction of the gales changed. Finally I hove to off Cape Race on Christmas
night to allow the passengers respite to enjoy (?) their Christmas dinner.
I must say they were grand and accepted things very calmly. The Log
entries make most interesting reading and I consxder myself most fortunate
to be able on arrival at Sydney C.B. to report *“ no apparent damage.”

The barometer reading of 28 mb. (27-40in.) recorded at the standard
observing hour was not the lowest. An hour after the above recording I had
a reading of 27-18 in. (both hbarometers pumping wildly). At that time the
sea seemed to ease with no breaking water, the wind was ESE force 7/8§,
then within about 20 minutes it eased down to about force 4 and swung
round to S and quickly blew to force 8, eased z hours later to 5, then hauled
to SW x W, force 6. An hour later the wind was WSW, force g, and
4 hours later again was blowing a full SW gale for another 12 hours. The
glass, after the lowest reading (as above), then rose steadily for the next
36 hours until it reached 29-12 in., when it commenced to fall for another
easterly gale (215t December).

Note.—The observation of 920-4 mb. (27-18 in.) at o100 G.M.T. is the
lowest barometric pressure yet recorded at sea in other than a tropical
revolving storm. In fact, there are few verified lower pressures yet recorded
at sea in such storms.

Previous lowest pressures reported are as follows :—

sth February, 1870. R.M.S. Tarifa in Latitude 51°03’N., Longitude
23° 59'W. 925-5 mb. (27-33 in.).
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4th December, 1929. U.S.A. S.S. Westpool in Latitude 350° 47'N.
Longitude 16° 38'W. 929 mb. (27°46 in.).

4th December, 1929. U.S.A. S.8. Balsam in Latitude 52° 07'N., Longitude
18° 41'W. 927 mb. (27:40in.).

It is interesting to note that all these low values were recorded in the
Eastern North Atlantic.

CURRENT RIP AND DRIFTING LOGS
Australian Waters

The following letter has been received from Captain David McLeish, Master
of the 8.5. Wahine.

While on a voyage from Auckland, New Zealand, to Tulagi, Solomon
Islands, and in Latitude 15° 43'S., Longitude 160° 23’E., at 2200 G.M.T.
on gth Qctober, 1945, I encountered a current rip, remarkable in as much as
it stretched in a straight line 030° and 210° from horizon as far as the eye
could see and was not more than a quarter of a mile in width. The weather
at the time was fine, wind SE force 4/5, sea slight to moderate and no swell.

The sea temperature, which for some time previous had been rising steadily
at 3° to 1° F. each 4 hours, fell in the 4 hours prior to encountering this rip
from 79° to 76° F. and in the 4 hours following rose from 76° to 80° and then
again settled down to its former gradual rise. No set was experienced about
this time.

Unfortunately my vessel is not fitted with an echometer so 1 could not
ascertain the depth: from a distance this rip had the appearance of a
moderate sea breaking on shoal water, but, as I passed through it, I am
certain there is no shoal water there.

On my return voyage from Tulagi to Auckland and when in Latitude
12° 57'S., Longitude 15¢°28E., at o200 G.M.T. on 15th October, 1945,
some objects were observed in the water. On altering course and investi-
gating, 1 found them to be 3 logs intermingled with a quantity of small
drift wood. The largest log was about 15 ft. in length and about 12 to 18 in.
in diameter, and appeared to be a twisted tree trunk, and although much
water worn, was free of marine growth. The interesting and peculiar thing
about this is that the driftwood was clustered together and covered an area
of not more than 20 yds. square. No set had been experienced prior to
reaching this position but, during the following 24 hours vessel was set
'320° 12 miles.

Note.—Records of current are rather scarce in the region of observation
of this current rip. There is possibly a branching of current in this region in
October, part flowing westward towards Torres Strait and part flowing
south-westward to join the East Australian Coast Current. It is probable,
however, that this rip, and the majority of those observed in the open ocean,
are produced by transitory local convergences or divergences of masses of
water, the result of current variation and eddying under changing local wind
conditions. The drop in sea temperature recorded on this occasion appears
to indicate a divergence of the surface water, with consequent upwelling of
cooler water from below to take its place.
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Weather conditions as follows : wind, light airs and calms. Temperature,

dry bulb 73°F, wet bulb 67°, sea surface 70°. Corrected barometer 1004-9 mb.

ST. ELMO’S FIRE
Coast of New Brunswick

The following is an extract from the Meteorological Record of
M.V. Beaverdell. Captain R. V. Burns. London to St. John, N.B. Observer,
Mr. R. Gillett, 4th Officer.
22nd December, 1946, oo45 G.M.T. A ball of St. Elmo’s Fire, approxi-
mately 1 ft. in diameter, glowed at the port end of the signal yard for about
5 to 10 minutes. Weather at the time : overcast with frequent heavy rain
squalls. :
quproximate position of Ship : Latitude 43° 24’'N., Longitude 63° o5'W.

LUNAR RAINBOW
Red Sea

The following is an extract from the Meteorological Record of S.S. Mandasor.
Captain L. E. Jeans. Suez to Aden. Observer, Mr. D. ]J. Evans, 2nd Officer.

gth November, 1946, oroo G.M.T. When 16 miles SSE of Daedalus
Reef a line squall cloud stretched from E to W horizon ahead. The sea was
calm and smooth. At oro5 a squall broke with wind SE force 5, rapidly
increasing to force 7 and with moderately heavy rain. The barometer
1010'0 mb. dropped o-2 mb. in 2 minutes, the thermometer 77-5° F. dropped
4'5°. At o415 an unusually bright lunar rainbow appeared bearing from
062° to 122°, each end touching the horizon in a perfect arc of altitude 15°.
The colours were of unusual brilliance and clearness, red, orange, yellow,
green, blue and violet. The green was brightest with orange and violet very
distinct. The moon was full bearing 2724°.

Approximate position of Ship : Latitude 24° 54'N., Longitude 36° 0o’E.
Note.—The statement that lunar rainbows are white and do not show the
spectrum colours is still to be met with in books. The above observation
disproves this and a number of previous observations from ships recording
colour in lunar rainbows has been received. It is probably rare for the bow
and the colours to be as bright as in the observation of S.S. Mandasor. The
whiteness, or pale colouring, of most lunar rainbows is due to the relative
faintness of the bow; the brighter the bow, the stronger, in general, the
colour.

AURORA
South Australian Waters

The following is an extract from the Meteorologicali Record of S.S. Clan
Macaulay. Captain J. D. Matthews, O.B.E. Beira to Tasmania. Observer,
Mr. T. R. Halliday, 2nd Officer.

21st November, 1946, 1200 to 1800 G.M.T. An auroral display was seen
over arc of horizon S30°E. to S25°W. Above clouds of altitude 5° there
appeared a yellow glow, becoming whitish yellow at about 15° altitude,
with occasional streaks like searchlights, and of a slight reddish colour,
reaching up to 50° altitude.

Position of Ship : Latitude 43° 08’S. to 43° 12’S., Longitude 116° 33'E.
to 118° 40’E.
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GIACOBINID METEOR SHOWER
North Atlantic Ocean

The following is an extract from the Meteorological Record of ML.V. Empire
Tagralia. Captain J. Auld. London to Aruba. Observer, Mr. W. Owen,
2nd Officer.

roth October, 1946, 0340 to o400 G.M.T. 150 meteors of various
sizes were sighted. They all commenced visible passage around the Pole
Star area and about two-thirds of the total reached the Orion group before
fading. Numerous small ones were not counted. Cirrus cloud NW/W/S,
remainder of sky very clear.

Position of Ship : Latitude 43° 20’N., Longitude 24° co’W.
Note.—Observations of this meteor shower were also made by the following
ships :

S.S. Agquitania, North Atlantic Ocean, Latitude 50° 11°N., Longitude
26° 20'W. At cobo G.M.T. ““ numerous meteors observed throughout last

hours.”

* S.S. Lord Glentoran, North Atlantic Ocean, between Latitude 54° 49'N.,
Longitude 42° 17'W. and Latitude 54° 54'N., Longitude 41° 15'W. During
the time midnight to o6oo G.M.T. * numerous shooting stars.”

S.S. Moreton Bay, Mediterranean, in approximate position Latitude
36° 37'N., Longitude ¢° 10’E. “ at 0430 G.M.T. large formation of meteors
appearing from N and travelling due S, at times very brilliant.

The meteors observed by the above ships were part of the Giacobinid
meteor shower, which was forecast by astronomers to occur on the night of
gth—10th October, 1946, the expected time of the greatest number of meteors
per minute being from 0300 to 0400 G.M.T. on the 10th. The meteors seen
were part of the substance of a comet discovered in 1900, and known from
the names of its discoverers as Comet Giacobini-Zinner. The main body, or
head, of a comet is not a solid object but an assemblage of a very large number
of small solid objects, pieces of metallic or stony matter, ranging in size from
that of a grain of sand upwards to masses probably weighing many tons.

An ordinary meteor, or ‘‘ shooting star ”, is about the size of a grain of
sand, when, as a result of the combined movements of the earth and the
meteor in space, one enters the earth’s upper atmosphere, it is burnt up and
vaporised by friction with the air. The meteor is thus only visible to us in
the process of its disintegration. A fairly bright meteor is perhaps about as
large as a pea. Occasional ones are very much larger, and part may survive
to reach the ground or fall into the sea as a meteorite.

The assemblage of objects forming a comet is spread over a space which
may be a few hundred or a few thousand miles in diameter. This assemblage
travels round the sun in an elliptical orbit, often very clongated. In course
of time some of the smaller objects comprising the comet get spread out along
the orbit, at any rate for a considerable distance on either side of the main
body. Should the earth’s orbit intersect the orbit of the comet at a point not
too far distant from the place of the comet at the time, a more or less
numerous shower of meteors will be observed as they enter the earth’s
atmosphere. Their observed tracks in the sky will, if produced backwards,
converge in one point, or small area, of the sky. A meteor shower giving as
many as hundreds or thousands of meteors per hour is a rare event.

63



Between the date of the discovery of Comet Giacobini-Zinner and 1926,
the orbits of the earth and the comet did not intersect. Comets’ orbits are,
however, liable to change of shape and position under the gravitational
attraction of one of the planets, if the comet passes sufficiently near it, the
planet being a much more massive body than the comet. This occurred in
the present case and the orbits intersected in 1926, when a small meteor
shower was observed, the comet being a long way from the point of inter-
section. The period of this comet’s revolution in its orbit is 6-6 years. In
1933, at the next time of intersection, a very prolific meteor shower was
seen, the earth and comet being much nearer than in 1926. In 1939 only a
small shower occurred. In 1946 it was anticipated that the shower would be
even finer than in 1933, as the earth would be nearer the main mass of the
comet, but for some unknown reason this was not the case, and the shower,
though a fine one, gave many less meteors than in 1933. Visual observation
was scanty in the British Isles owing to overcast skies, but the new method of
observing meteors by radar was brought into use. This confirmed the
observation made in other countries and by ships that the meteors were
relatively infrequent.

METEORS
Caribbean Sea
The following is an extract from the Meteorological Recordof M.V. Waipawa.
Captain W. G. West. Wellington, New Zealand, to Liverpool via Panama.
Observer, Mr. D. MacCallum, 3rd Officer.

light intensity greater than
Venus.

variable light intensity.

: area of fiery red.

trails of flame and spark.
: luminous vapours.

1st October, 1946, 0223 G.M.T. Observed a remarkable meteor. It
first appeared in the vicinity of Draco at about 20° altitude, moving with the
speed of fast cloud in a direct line almost horizontally towards the Pole
Star. The fore part was brighter than Venus (no reflection or glare on
water was noticed however) and this brightest area had an apparent size
twice that of Venus. The middle section, a larger area of cylindrical shape,
was of varying light intensity and the “ tail ’, streaky and broken, was dull
red. 'The whole had an apparent length of 2 sun diameters. After about
6 seconds it had moved to an area 5° approximately bevond Polaris, where
at altitude 15° it appeared to disintegrate, with ‘‘ sparks”’ falling from it.
The latter disappeared at altitude 12°. The period of observation was
g seconds and the sky was cloudless.

Position of Ship : Latitude 11° 48'N., Longitude 73° 30'W.
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Indian Ocean

The following is an extract from the Meteorological Record of M.V.
Worcestershire. Captain P. H. Potter. Liverpool to Bombay. Observer,
Mr. J. A. Roberts, 3rd Officer.

14th December, 1945, 1950 A.S.T. Meteor observed bursting into view
bearing 196°, altitude 16°, travelling apparently west, increasing altitude in
a slow curve to 18° and descending again to 16°, when it disappeared bearing
186°. Appearance : orange, tadpole-shaped, about- 8 minutes of arc in
diameter leaving a long white trail.

Position of Ship : Latitude 18° 27°N., Longitude 71° o1’E.

Mediterranean Sea

The following is an extract from the Meteorological Record of S.S. Southern
Collins. Captain D. Hunter. Abadan to United Kingdom. Observer,
Mr. R. L. Wood, 2nd Officer.

25th October, 1946, o125 G.M.T. An extremely bright meteor was observed
in a dark sky to the north of Canis Major. It travelled a very short distance,
leaving a bright nebulous trail, then abruptly disappeared. A period of
I min. 15 secs. elapsed before all trace of this phenomenon became invisible
to the naked eye.

Position of Ship : Latitude 33° N., Longitude 28°E.

North Atlantic Ocean

The following is an extract from the Meteorological Record of M.V, Empire
Tagralia. Captain J. Auld. Londonto Aruba. Observer, Mr. H. Thompson,
" Chief Officer.

18th October, 1946, 0820 G.M.T. A large meteor passed between the
moon and Saturn travelling towards Regulus, bursting with a vivid green
flash lighting up the whole sky. The trail took about 12 seconds to die down,
then one could see the dust trail in the form of a snake which took about
10 seconds to disappear.

Position of Ship : Latitude 26° 00’N., Longitude 56° co’W.

The following is an extract from the Meteorological Record of S.S. Tactician.
Captain A. Robertson. New Orleans to Liverpool. Observer, Mr. D.
Bloom, 3rd Officer.

14th December, 1946, 0036 G.M.T. A remarkable meteor was observed
through a gap in cumulus cloud at an approximate altitude of 15° to the
southward of Procyon. There was no apparent flight, just a vivid white
flash which illuminated the sea and lasted for a period of 2 to 3 seconds.
During the period of illumination, 2 small meteors were observed which
appeared to have been thrown off to the westward by the main body. The
flash was much brighter than any star or planet and much larger. Before and
after this incident, abnormal quantities of meteors were seen.

Position of Ship : Latitude 36° 15'N., Longitude 32° 34'W. Course 073°.
Speed 10-5 knots.
Note.—The abnormal quantities of meteors seen on this night were probably
from the Geminid shower which occurs each year and is at its maximum on
the nights of 12th-r3th and 13th-14th of December. The hourly number of
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such meteors, which have their radiant point in the constellation of Gemini,
may be as many as 6o on these nights, an average of 1 per minute.

North Atlantic Ocean and Mediterranean Sea

The following are extracts from the Meteorological Record of M.V. Empire
MacCabe. Captain H. I. McMichael. Cur:¢io to Bari. - Observer, Mr.
C. D. Ayres.

6th December, 1945, 0323 G.M.T. A meteor appeared from behind a
cloud bearing 200°, altitude 32°, travelling quickly in a westerly direction.
When bearing 210°, altitude 22°, there was a brilliant flash of light, leaving a
trail of stars of about 7° which disappeared in 5 or 6 seconds. From the
time of sighting, the whole thing was over in about 15 seconds. When first
seen the magnitude was about — 2. The sky at the time was clear with
4/10ths cumulus; wind SSE force 5; barometer 30-14in. steady; air
temperature 69° F., wet bulb 67° F. ; distant lightning.

Position of Ship : Latitude 30° 40'N., Longitude 28° 14'W.

r1th December, 1943, 0339 G.IM.T. A merteor appeared bearing approxi-
mately 164°, altitude 45°. When first seen the magnitude was about —— 2
and it increased in brilliancy, until when bearing 150°, altitude 10°, there was
a brilliant green flash leaving practically no trail. The time the meteor was
in sight was 5 seconds. The sky was clear with 2/1oths cumulus; wind
E X N force 4; barometer 3o-o05 in. rising ; air temperature 57° F., wet
bulb 49° F.

Position of Ship : Latitude 36° 20'N., Longitude 03° o1'W.

BRrootnNT WHiTE  FOQGM EnGS
BCLRK 1N OFe
BRILLIANT vHITA

(See under “ Meteor, North-east Coast, South America )
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North-east Coast, South America

The following is an extract from the Meteorological Record of S.8. Thistle-
musr. Captain G. F. Dobson. New York to Pernambuco. Observer,
Mr. J. Andrews, 3rd Officer. :

12th December, 1946, 2222 G.M.T. A meteor appeared approximately
5° west of Deneb Kaitos (8 Ceti). It travelled in a low curve, gaining in
brilliance until it disappeared behind small cumulus clouds low down on the
horizon at approximately ¢° SSE of e Cygni, and the duration of flight was
about 1} seconds. The whole phenomenon was well defined, comparable to
a bunsen flame and of such brilliance as to illuminate the whole of the vessel
and the horizon. No other meteors of any brilliance were seen again that
night.

Position of Ship : Latitude o4° 26'S., Longitude 34° 25'W.

‘West African Waters

The following is an extract from the Meteorological Record of M.V. King
Robert. Captain G. Craze. Dakar to Port Adelaide. Observer, Mr. W.
Keith, Chief Officer.

215t December, 1946, 2215 G.M.T. (approximately). A remarkable
bright green meteor was observed bearing approximately 112°. It com-
menced its flight at e Orionis and proceeded in a northerly direction, losing
altitude and finally disappearing at an altitude of 10° in a yellow flash of light,
which was followed by a muffled report after an interval of 5 seconds. During
its flight, which lasted 5 seconds, the whole area from horizon to horizon was
lit up by its vivid green light. The weather at the time was cloudy and clear
with light variable winds, air temperature 79° F.

Position of Ship : Latitude 12° 22'N., Longitude 17° 42’W. Course 186°.
Note—This meteor must have come very near the sea surface before
exploding, as the interval of 5 seconds between flash and report indicates a
height at the time of the explosion of about 1 mile. The average meteor’s
apparent flight ends at a much greater height and the noise of the explosion,
if one occurs, is rarely heard.

INSTITUTE OF NAVIGATION

It has been announced by the Institute of Navigation that the Astronomer
Royal (Sir Harold Spencer Jones) has accepted nomination as President of
the Institute. Air-Chief Marshal Sir John Slessor and Sir Robert Watson
Watt have accepted nomination as Vice-Presidents.



PLANKTON

BY J. G. CATTLEY, M.SC.
(FISHERIES LABORATORY, LOWESTOFT)

The sea has always held a fascination and a sense of mystery. We are aware
of a number of forms of life, both plant and animal, revealed as the tide
recedes on our shores, in rock pools and stranded on the beach, but this is a
mere fringe on the edge of the unknown, an unknown which covers over
two-thirds of the earth’s surface and from which, to heighten our interest,
huge quantities of food in the form of fish are caught each year and landed
at our ports. How is this vast fish population, which, for instance, yielded
over 750,000 tons of wet fish at English and Welsh ports in 1938, able to
support itself ?

Land plants extract nutrient salts from the earth and by possessing the
power to utilise the air that surrounds them are able to combine the products
to build up the tissues of their bodies. On these plants each animal, be it
insect, mammal or even man himself, is dependent for food, some directly,
some indirectly by feeding on other animals. Small bodies known as
chloroplasts in the cells of each plant possess a green pigment which, when
light shines on them, enables the plant to absorb carbon dioxide from the air
and with the aid of water change it into sugar, starch, cellulose or other
carbohydrates. The process taking place in the plant is called photosynthesis
—a building up in the presence of light—and the pigment that possesses this
power is chlorophyll. From the simple carbohydrates, by chemical combina-
tion with the salts extracted by its roots, the plant is able to produce its
complex body tissues.

In the sea the amount of light to be found at any depth depends upon the
altitude and strength of the sun, on the weather conditions and on the
turbidity of the water itself. Much of the light is, moreover, reflected from
the surface, for only when the sun is vertically overhead and the sea itself is
as calm as glass, can most of the light penetrate the actual surface. That
light which does penetrate, however, is rapidly absorbed by the water.
Along the coasts, therefore, it is only to a little beyond low-water mark that
plants of any size are found rooted in the bottom. This forms but a tiny
fringe on the edge of the seas and we must look elsewhere for forms of plant
life which must be present to support the animal population.

If we tow a fine-meshed net slowly through the sea for about 10 minutes
we shall invariably capture a remarkable collection of creatures, many of
which are so small that a microscope is needed to see them. As the water
drains away the creatures collect into a paste of a greenish or brown colour.
Under the microscope the greenish stuff turns out to be minute plants, the
brown, minute animals. It is these creatures which we call *“ plankton ”.
We owe the name to Victor Hensen, a Kiel professor, who found it necessary
to introduce the term early in the 1880’s. Hensen used a more elaborate
form of net than the one we used, the form of which is shown in Fig. 1,
although in principle it is essentially the same. Now ‘‘ plankton ” is such a
useful term that no marine biologist can get on without it. It covers all
those living forms, mainly minute or microscopic, that are suspended in the
water layers at all depths and drift about passively at the mercy of the tides
and currents. It can be collected from the waters of any sea and also from
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Phytoplankton then, constitutes the plants of the sea and in it we have
found the plant life whose presence is necessary to, and capable of,
supporting the animal population.

Before we consider the multiplicity of forms that are to be found in the
plankton we must make brief reference to the great work for which Hensen
is justly famous. To this worker credit must be given for instituting the
first quantitative estimation of the plankton. Until his time, every worker
had been content merely to describe the great variety of life to be found.
The questions that Hensen attempted to answer were :—

(1) What quantity of living organisms is present at a given time in the
plankton, and (2) how does this material vary from season to season and
from year to year ! He constructed nets, a form of which is still in use and
has already been referred to and is represented in Fig. 1. These nets were
hauled for certain distances through the water, and were supposed to filter
the whole column of liquid through which they passed, and to retain all the
drifting organisms existing therein. The total amount of these organisms
was then measured by determining their volume, and a most careful enumera-
tion was made of the number of individuals belonging to each species. The
nets were drawn vertically through the whole zone where plant life is
abundant, that is to say, from a depth of 30-50 metres to the surface (the
depth to which the sun’s rays penetrating the water are of active use to
plants) ; and Hensen attempted to utilise the results for measuring the
production of life in a column of water whose superficial area is 1 square
metre. Later, Hensen found that the net did not filter all the column of
water which passed through it and arrived at a coefficient of filtration (taken
for general use as 3), thus enabling a true estimate to be obtained of the
actual volume filtered. Hensen’s method is the one most widely used by all
countries engaged on planktonic work at the present time and, for example,
is the method in use at the Fisheries Laboratory at Lowestoft, for the
English research into the plankton of the southern North Sea.

Let us turn to an examination of the plankton already described as a
““ paste . After diluting a small portion with sea water, we place a drop on
a slide and examine it under the microscope. At once we become aware that
we are viewing a new world as it were, of strange creatures the beauty and
variety of which is seldom surpassed by any form found on the land (Fig. 2).
Among these forms, plants are not like the plants on land, but consist
generally of a single cell only ; nevertheless, they are plants in the true sense
of the word because each contains within its cell chlorophyll, responsible for
the green coloration. They are, moreover, like any other plant in their food
requirements. To live and grow they need first, carbon dioxide. This is
always dissolved in sea water in sufficient quantity. Then they need nutrient
salts, which are also to be found dissolved in the sea, and finally, sunlight.
We shall find that the last two requirements, either or both of which may be
in limited supply in the different months of the year, control the outburst
of growth or ““ flowering ”’ of these plants.

The forms we have been considering are known.as “ diatoms > ; they are
so called because they have, surrounding their cell walls, glass-like protective
shells composed of two halves—two lid-like structures that fit one intotheother,
and thus enclose the body of the plant in a box. Some of them indeed, are
really very like a plain pill-box, appearing end-on to our view as small circular

70









We have mentioned that the diatoms tend to produce fat rather than
starch. This fat is passed on to the animals which feed on them and is often
apparent in copepods as an oil of a reddish or pinkish colour. It is this oil
which is the primary cause of the red coloration of the sea at certain times
when calanus occurs in hordes. Its economic importance is so great that it
need only be pointed out here, since it is passed on to our food fishes, parti-
cularly the herring and pilchard, and is also the main constituent of cod-
liver oil.

Apart from other things the blue whale is of interest because it is one of
the largest of living creatures, and yet it can find enough plankton to evil
on in the nearly frozen seas of the Arctic and Antarctic regions. There is in
fact more plankton in the Polar seas than in the tropics. This point has
been of great interest to oceanographers and marine biologists and its
explanation has called on all the resources of scientific exploration and
research.

We have alluded to the fact that phytoplankton, like any other plant, is
dependent for growth on carbon dioxide, nutrient salts and sunlight, and that
either or both of the last two, being limited in supply in some months,
control the ‘‘ flowering ” of this population. This is reminiscent of what
appertains on land, for land plants do not grow equally well over the whole
surface. At some places there may be sufficient sunlight for them but the
soil is unsuitable ; at others the soil is suitable but there is not enough
sunshine. It is the same in the sea. Phytoplankton will flourish wherever it
finds the right conditions, and these conditions are to be found in the Polar
seas. In the high latitudes, north and south, there is an abundant supply of
the necessary nutrients, and in the short summers of the Polar latitudes there
is an enormous ‘‘ flowering *’ of phytoplankton.

In the temperate regions the nutrient salts in the surface water get cut off
from the source of supply in the rich bottom layer, because the higher
temperatures of the temperate regions lead to the formation of a stable layer
of warm water near the surface which does not mix with the lower water.
'Thus it happens that when the longer, lighter days of the spring come round,
there is a *‘ flowering ”’ of the phytoplankton which reaches its maximum
at or soon after this time; but then it uses up all the available salts in the
surface water and the plankton dies away. When this happens, however,
the individual organisms decompose, and the salts they contain are returned
to circulation. As a result, later in the year more salts become available again,
and there is often a second ‘‘ flowering ”’ in the autumn. Another factor
which favours this “ flowering ”’ in the autumn is the cooling of the surface
layer so that it becomes denser and sinking, mixes with the hitherto isolated
bottom layers.

The nearer we approach the equator the scarcer becomes the plankton,
except in waters influenced by large rivers or upwellings from the bottom.
The light penetrates farther into the sea, but other factors are unfavourable.
Thus, as there is no winter resting period, growth is continuous, and the
essential salts, which are present only in very small quantities in the upper
layers of water, are being used up continuously. Consequently, there are
not sufficient nutrient salts to support a great population of plankton. It is
this lack of phytoplankton that is the cause of the poor fisheries of the tropics.
Whereas, in regions of high rainfall, tropical plant growth is luxurious on
land, in the sea there is very little.
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plants and animals is more complete than we have yet considered. The
animals, besides depending on the plants for food, give off, as do the plants,
carbon dioxide when breathing, and this carbon dioxide is used by the
plants when building up cellulose, starch and fat, that is to say in photo-
synthesis. In their turn plants give off oxygen as a by-product of photo-
synthesis, and this is breathed by both the animals and the plants. There is
thus a remarkably complex balance between the various living things that
make up the plankton, a balance that only long years of research can finally
elucidate.

A METEOROLOGIST’S EXPERIENCES ON A FLOATING WHALING
FACTORY IN THE ANTARCTIC

BY H. H. LAMB, B.A.

On Sunday, 2gth September, 1946, in clear autumn sunshine, Britain’s new
whaling-factory ship, Balaena, made her way north through the Hebrides
on the first day’s steaming of her 277,000-mile whaling voyage. This maiden
voyage was destined to produce in the Antarctic 185,000 barrels (over 30,000
tons) of whale oil, worth £2,000,000, to make margarine and cooking fats,
soap and cosmetics for Britain and Europe.

The ship sailed from Belfast, where she had been built since the war by
Messrs. Harland & Wolff at a cost of about £1,500,000 for United Whalers,
1.td., of London. She was to be a floating factory and the base for a fleet of
12 steam-driven whaling trawlers, commonly known as whaleboats or
catchers, from which the whales are actually shot. These 200 to 300 ton
vessels have a cannon mounted on a gun platform at the bows, and from this
the harpoon is fired which kills the whale.

Balaena’s 32,000 tons displacement gave little enough room for all the
varied activities on hoard. Besides the rows of boilers, in which the oil was
extracted from bones, flesh and blubber, after the 8o-ton mammals had been
dismembered on deck, and the plants for making by-products such as meat-
extract and bone-meal, there was everything from a blacksmith’s shop,
where bent and used harpoons could be got ready for firing again, to a
hangar and flight-deck astern with aircraft for use in whale spotting. The
blunt-nosed bows of the factory ship were specially stiffened to meet pack ice,
and her navigational equipment included both radar and radio direction-
finding for controlling whaleboats and aircraft.

Safe operation of the aircraft also demanded the presence of a meteoro-
logist. A previous attempt by a Norwegian whaling company many years
ago to use an aeroplane in Antarctic waters had ended in disaster, with the
loss of the aircraft and its crew in thick weather. The British Meteorological
Office (Air Ministry) was therefore approached for the Joan of a qualified
meteorologist, whose responsibility would be to give advice regarding
weather before and during every flight from Balaena. This proposal, which
was bound to yield valuable experience and lead to the collection of data
from an almost unknown region, was readily accepted. And when a volunteer
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was called for, I came forward hoping that several years experience of weather
forecasting for the North Atlantic air route and some first-hand knowledge
of weather in Iceland and Norway would help me in tackling the untried
problems of the Far South.

Curiously enough the route from Belfast to the Antarctic whaling grounds
lies by way of Norway, where the whaling crew is picked up, before heading
south with calls at Southampton, the Canary Islands and Cape Town.
‘The factory is manned by some 390 men of whom nearly 300 are Norwegians,
mostly from old whaling families in the districts of Ténsberg and Sandefjord.

S0UTH
ATLANTIC
OCEAN

AN

1: EFTANOVAG
‘\RETURNED 20 APR 37

< D\
& APR 47 &
) | 3 | S0Ecas
Wh/F BALAENA (24 MaRat] 7 :
WHALING VOYAGE 4 2JAN a7
1946/7 =
/
;
o
[/

S50UTH 7
PACIFC {{ »
OCEAN

Some of these men have spent up to 40 seasons whaling in polar regions,
north and south, but usually spending the slack summer season at home.
For one elderly steward Balaena’s expedition meant his 51st crossing of the
equator.

The remainder of the crew were British, Irish, South Africans and a few
others, including a Maltese barber who regarded the trip as a means of
getting some money so that he could get back home to Malta and settle down.

All the old timers in the whaling trade today are Norwegians. Few others
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will put up with the isolation of whaling for more than 3 or 4 seasons at most.
The Norwegian engineers and officers of a whaler that is registered in a
British port may only get 3 days to 3 weeks at home in the year and only a
few days leisure in other ports. After leaving Cape Town for the whaling
grounds there are 4 or 5§ months without touching port. During those months
the whaling fleet is like a small factory town or floating village, moving on
through the silent, ice-strewn wastes of ocean. At nightfall there are always
the lights of the other vessels round about to lessen the sense of loneliness ;
but it is a community without womenfolk and in which the only breaks in
the monotony are the occasional visits which can be made when a whaleboat
comes alongside the factory for bunkering and, twice during the season,
when a tanker comes with mail from home and fetches away the first lots of
whale oil.

Balaena’s aircrews were mostly British ex-Fleet Air Arm personnel, led by
ex-R.A.F. Wing Commander John Grierson, who made the first solo flight
across Greenland in 1934. The Royal Navy lent its experience and gave
instruction in the catapult-launching of aircraft and their recovery from the
water by crane.

The aircraft were three *“ Walrus ” biplanes, driven by Bristol ¢ Pegasus >
engines. They normally flew about 1,000 ft at 8o knots when whale spotting,
but did some special climbs to 10,000 ft. taking air temperatures. Although
their work on whale spotting was successful, the whales were so unexpectedly
plentiful that probably the most important work done by the aircraft during
their g6 flying hours in the Antarctic was weather and ice reconnaissance and
the photographing of previously unknown stretches of the coast of Antarctica
between 80° and 110°E{ The aircraft could take off from the water with a
maximum free load of 1,400 Ib. or be catapulted into the air carrying 1,600 Ib.,
of which 100 to 120 lb. had naturally to be given up to emergency gear such
as dinghy, tents, sleeping-bags and dehydrated rations for the three men on
board.

My most vital concern as meteorologist on the floating factory was with
the safety of aircraft and crew from weather hazards. The possibility also
existed that weather forecasts might be of economic use in planning the
next days’ whaling operations, and several of the whale gunners, including
the star gunner, Finn Ellefsen, gave it as their opinion that this was so,
although some people who had been seasoned by many years’ experience on
the whaling grounds not unexpectedly insisted on relying upon their own
judgment. My job was also to collect regular weather observations with the
atd of an elaborate equipment, which included irstruments for measuring
air pressure, temperature and humidity and wind speed, as well as hydrogen
balloons and theodolite for probing the wind currents in the the upper air.
Meteorologists who have been in the Antarctic before have found that the
observational work and constant care needed to keep instruments working
properly under difficult conditions gave them a full-time job. I was soon to
find that with 6 to 8 hours’ work on top of this every day, in connection
with forecasting the weather ahead, my hands were more than full.

The meteorological observer on a whaling factory must be prepared for
some tantalising disappointments and chances narrowly missed. For
instance, to follow with a sighting instrument (theodolite) the progress of a
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balloon to high levels requires a coincidence of several favourable circum-
stances, and if only one of these is missing the opportunity is lost. The
ship must not be rolling too much and on a steady course, which rarely
happens when whales are to be collected from scattered whaleboats ; and if
the wind is nearly dead ahead, the ship’s smoke streams astern and the
balloon may be lost as soon as released. Then again there are wide stretches
of the Southern Ocean where the sky is almost permanently covered with
low cloud, and the occasional clearings once in several days do not last more
than 3 or 4 hours. By careful watching for the opportunity a few wind
values at considerable heights were nevertheless obtained, and in one case a
halloon was observed to enter a cirrus-cloud layer at 43,500 ft.—higher than
it had been thought possible for cloud to exist in these latitudes.

The chief disappointment in the forecasting work came right at the
beginning of the season when it was discovered that no weather reports
would be available from the other whaling ships, in spite of promised co-
operation. 'This was a blow to morale from which a gradual recovery was
made when it was realised that the weather maps and forecasts were working
out surprisingly well in spite of all, owing to the evident regularity of the
theoretical weather processes over the vast expanses of the Southern Ocean.

The weather south of 40°S was predominantly overcast until we got near
the coast of Antarctica, where offshore winds may be too dry to produce any
cloud at all. The sun then shines with dazzling brightness on a world of
sparkling ice and gently-rippled, blue water, as clean and bright as any
winter scene in the Swiss or Norwegian mountains, which makes one feel
that all is worth while—a relief from the depression of grey weather and
factory fumes and the scenes of carnage on deck.

It is summer in the Antarctic during the first two months of the whaling
season, from 8th December until about mid-February, and the temperature
was mostly only a few degrees below the freezing point. The light summer
nights of this period were sometimes very beautiful, producing shades of
colour never seen in temperate latitudes.

The Southern lLights (Aurora Australis) were first seen on odd nights
during March, in the southern autumn when the nights were getting dark.
One of the strongest of these displays was also seen in Melbourne, Australia ;
whilst that seen in 45°S on 17th April, 1947, on our homeward voyage, was
at the same time that a display of Aurora Borealis was seen in the north and
south of England.

Weather was regarded as fit for unrestricted flying up to the 6-hour range
of the aircraft on 53 of the 141 days spent on the whaling grounds, and fit
for local flying within easy recall on 37 other days.

Storms did not hinder us as often as had been feared. And the strange,
smooth swell which rumples the 1cefields on certain days is manageable up
to a wave height of 10 tn 20 ft. for aircraft alighting on water screened by
ice from the roughness of the open sea.

All flying in snow and in cloud was avoided as far as possible on account
of the risk of ice-crustration on the aeroplane as well as the nuisance of bad
visibility. Anti-icing paste is not handy for use on biplanes with many
struts and crosswires. There were frequent short periods of snow and
occasionally fine drizzle, but the amount of moisture brought down in
four months was as small as the normal for the Australian desert. It may well
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be that much of the ice crust of the South Polar continent is formed by
direct deposit of ice from damp clouds. This form of icing, which is so
dangerous to aircraft, produced very thick coatings of ice on the rigging
and wireless aerials of the ship on the rare days of fog and mist.

From all points of view the 1946-47 whaling season, whilst Europe
shivered, seems to have been an unusually fine summer in the Antarctic.
Nevertheless the characteristic suddenness of changes of the weather, wind
and visibility still held as much danger for flying.

The fog and snow which we experienced were nearly always arranged in
distinct belts, usually continuous along their length but occasionally withering
to mere patches along a line. These belts of thick weather were mostly
narrow, from 5 to 25 miles across, but occasionally in bigger storms much
wider than that. The intervening spaces were usually clear, or at worst,
cloudy with good visibility.

The secret of weather forecasting was to spot the pattern and distribution
of these belts of thick weather, their movement and any developments in
them. This had to be done by very indirect reasoning, since weather
observing stations from which reports could be received are few and far
between in the Southern Ocean. There are not many islands, and few of
these are pleasant places for habitation. The South Atlantic sector is fairly
well covered : observers have long been stationed on the Falkland Islands,
Tristan da Cunha, South Georgia and the South Orkneys, whilst the British
meteorological observers newly stationed at Neny Fjord, in latitude 68°S
in Graham Land, are doubtless the most southerly inhabitants of the globe.
East of South Africa, however, there are no inhabited islands south of 50°S
until one comes to the New Zealand sheep farm and weather station on
Campbell Island in 524°S, 169°E.

Reports from the other whaling factories would have helped, but whaling
is such a highly competitive business that the factories keep their positions
secret during the fishing season. There were therefore virtually no other
ships’ observations available, except when a tanker was approaching or a
whaleboat out on longer reconnaissance. It is a strange circumstance that
more observations were made of weather south of 40°S at the beginning of
the century, when sailing vessels still went far south to take advantage of the
Brave West Winds on the great circle courses between the southern continents,
than are made today. At that time also the sealers lived on the lonely and
now uninhabited island of Kerguelen in 50°S, 70°E and made observations.

Using the remote observation points on land and the reports from South
America, South Africa and Australia, it was possible to map out broadly the
extent and flow of the main air currents of the Southern Hemisphere from
day to day, and thereby to arrive at an idea of the pattern of disturbances
regularly formed on the boundaries of unlike airstreams. This pattern
should reflect itself in the alignment of the cloud systems which came towards
us. And the fact that it was possible to relate the weather map based on
reports from places thousands of miles away to our own observations and
the features of our visible sky, shows how regularly the theoretical processes
work themselves out over the world’s widest ocean. Yet although experience
showed that one knew what to look out for in this way, there was still a wide
margin for error in the exact position and probable time of arrival of individual
belts of thick weather in our vicinity. It was actually easier to give an idea in
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general terms of the character of the weather to be expected in the next
24 to 48 hours, than to time a given change even a few hours ahead.

This difficulty was overcome by a special technique in flying operations.
The systems of thick weather south of 60°S advance at about 10 to 20 m.p.h.
in most situations during the Antarctic summer, though these figures may
be doubled in the Roaring Forties or anywhere between 40° and 60°S.
When snow or fog was believed to be in the offing, the aeroplane could
therefore fly out towards it for 30 to 50 miles to establish either the exact
position of the bad weather system or a minimum range of clear weather,
before proceeding on another course to complete its mission.

On other days, when bad weather was still nearer, flying was carried out in
liaison with whaleboats up to a restricted distance. Meanwhile a watch kept
on the 1o miles distant horizon from a lookout above the navigation bridge
of the factory would enable the aircraft to be recalled safely by radio-
telephone within half an hour, beating the weather in some cases by a few
minutes.

These methods proved safe in our experience. We returned to Europe
with a cargo of vitamin-rich oil and with the credit of the first clean safety
record in a flying venture of this kind. In the process some very interesting
weather maps have been collected showing the play of weather and air
currents over the Southern Ocean ; for ro days these were experimentally
extended right across the South Pole, with results which appear logical and
consistent. 'These results should be interesting to Australia and New
Zealand, which have announced their intention of establishing weather
observing stations in Antarctica. The work also has analogies which throw
light on Northern Hemisphere problems ; whilst the lesson of the advantages
of close liaison between flying and the weather service in a difficult situation
is applicable everywhere.

THE IMPORTANCE OF SHIPS’ OBSERVATIONS
TO THE FORECASTER

BY T. H. KIRK, B.SC.
Part I1. Theoretical Aspects of Synoptic Analysis

1. Introduction

Before a clear idea of the forecaster’s difficulties can be obtained it is
necessary to examine some of the fundamental ideas on which forecasting
practice is based.

Analysis implies diagnosis. We shall not go far wrong if we think of
diagnosis in its medical sense. The medical man views his patient through a
pattern of symptons. His examination reveals the patient’s present state of
health by a thorough checking of all the evidence available. Diagnosis is
an essential preliminary to a cure. The meteorologist does not claim to be
able to ““ cure ” the weather but his d1agnos1s is as necessary in its way as is
the physician’s. The estimate of * progress ” made by the meteorologist,
framed in orthodox language, becomes the weather forecast.
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Fig. 1 shows a modern weather chart (actually part of the Daily Weather
Report). Some of the changes in form that have taken place throughout the
years may be seen by comparing this chart with Figs. 1 and 2 of Part I of
this series. The outstanding difference is the appearance of * fronts” on
the modern chart. These are shown as thick black lines looking somewhat
like lace trimmings.
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Fig. 2. Synoptic chart for o600 G.M.T. on 6th January, 1947

2. Air-mass Analysis

The idea of fronts can best be appreciated through the more fundamental
concept of air mass. An air mass is a mass of air that is largely homogeneous
in horizontal extent over areas of the order of thousands of square miles.
Fig. 2 shows a well-defined illustration drawn from the recent severe winter.
As 1s typical of so many winter situations, pressure was high over the conti-
nent, the centre of highest pressure being over the extreme N'W of Russia.
This high pressure system effectively controlled the flow of air over most of
Europe, bringing the low temperatures characteristic of the Russian winter.
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The passage of the air over the relatively warm North Sea resulted in some-
what higher temperatures on the east coast of Britain. Nevertheless there
was a marked difference between the temperature and other characteristics
of this air and the milder air being brought in from the Atlantic round the
low-pressure system west of Ireland. The dividing line between these

two types of air mass is shown as extending from Tiree to Cherbourg, thence
SSW.
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A rather more typical illustration is given in Fig. 3. Here the situation is
more complicated inasmuch as more air masses are involved. The coldest
air over the Scandinavian and Baltic countries had its origin in Russia,
being brought round the continental high-pressure system. We may refer
to this air mass as ““ continental polar ™ air, while the different air mass over
the British Isles may be called * maritime polar ” atr, indicating that while
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the air is of polar origin its characteristics are those of an air mass formed
over the sea. Warmer air from the SW is shown approaching France,
high temperatures and fog patches characterising this air mass which may
appropriately be classified as ‘‘ maritime tropical ”. This tropical air is
separated from the maritime polar air shown by the observations of the
S5.5. Empire Mackendrick and S.S. Eros by the frontal system associated with
the secondary depression.

Air masses are formed in parts of the world (oceans, deserts, snowfields)
where the underlying surface is sufficiently homogeneous to ensure a like
horizontal homogeneity in the superposed air, which then gradually assumes
properties imposed by the nature of the surface. Air stagnating over the
frozen seas or snow-covered lands is cooled from below and when it even-
tually moves into lower latitudes may be described as “ cold ”” in comparison
with air from another quarter. Conversely, air originating in desert lands
carries the characteristics of its origin into more northern climes, bringing
them a subtropical heat diminished only by the modifying processes en-
countered en route.

Air masses in motion are in general being ‘‘ modified ”’ in many ways.
Cold air may be heated from below and if over the sea will absorb large
quantities of water vapour derived from the sea surface. Instability-showers
and thunderstorms are the products of this modifying process. Warm air,
cooled from below by the sea surface, becomes laden with fog as it moves
towards higher latitudes. The sea surface thus plays an important role in
modifying the air masses that are later to affect the adjacent land areas. The
meteorologist needs to study the changes that are taking place and to assess
their effects when he makes his forecasts. His only information over large
ocean areas 1s derived from ships’ reports.

Sufficient has been said to stress the importance to the forecaster of knowing
as much as possible about all the air masses shown on his chart ; where they
have originated, how they have been modified, and what further changes are
likely before one or another affects the forecast area.

Weather processes occur not only within the different air masses but, on
a more important scale, at the boundaries between them. These boundaries
must be of the nature of surfaces if we think in three dimensions, and choose
to neglect the effects of mixing which are generally small when judged in
terms of the large expanses occupied by the air masses. The reason why
extensive mixing does not occur is twofold : (a) the air masses have different
properties ; (b) they are in motion relative to each other. The boundary
surfaces between different air masses are known as ‘‘ frontal surfaces ’, the
intersection of such a surface with the horizontal being known as a *‘ front .
Examples of fronts are shown as thick black lines in Figs. 1, 2and 3. To a
casual onlooker the analysis of a chart might appear to be a matter of front
finding. While this 1s undoubtedly of great importance it should be
remembered that the drawing of fronts is secondary to the identification of
air masses. The distinction is not mere pedantry and represents a real
difference of approach.

3. Fronts in relation to depressions
The ideas behind air-mass analysis may be applied in any part of the
world without restriction. In the temperate zones the analyst has at his
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disposal a standard picture or model in which the air-mass ideas are linked
with the structure and development of the depression. This synthesis,
usually associated with the name of Bjerknes, is of fundamental importance.
It provides the forecaster with a basic pattern or tool for everyday use.
Synoptic situations, when analysed, appear as variations on a fundamental
theme—the Bjerknes model.

This model shows the depression no longer as a symmetrical vortex or
whirl but as an entity in which a certain asymmetry is essential to its develop-
ment. The structure of a newly formed depression as it appears on a
working chart is shown in Fig. 4. To an observer at any point along the

P - Denoves (owo Frowr
P N S DenoTES waem FRONT

SripPLING DENOTESR PRECIPITATON

Fig. 4. Typical Bjerknes’ Depression (as seen on Synoptic Chart)

line OA, warm air at the surface is replacing cold air. The line OA is
therefore known as the ‘ warm front ” of the depression. Similarly OB is
the ‘‘ cold front ”’, or line along which cold air at the surface is replacing
warm air. The thick arrow drawn from the centre of the depression shows
its direction of movement. Shading indicates precipitation, which is pre-
dominantly associated with the frontal boundaries.

88



Fig. 5. Section of the typical depression
(a) Section DD’ north of centre
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(b) Section CC’ south of centre

The physical processes involved are illustrated 1in Fig. 5, which shows
two vertical cross sections of the depression, one intersecting the warm sector
and the other just outside 1t.

4. Life History of depressions

The strength of the Bjerknes conception lies in the fact that it views the
depression as a developing organism undergoing growth and decay. In
other words the depression is viewed from the ‘ life history ”’ standpoint so
familiar in school biclogy. The birth of a depression is visualised as occurring
at the frontal surface between two air masses. The actual mechanism is
unknown, but development occurs as the centre deepens and the circulation
around the depression increases. The frontal system plays an essential part
in this deepening process. Fig. 6 shows the essential stages in the develop-
ment and decay of a depreqsmn The figure is largely self-explanatory,
except for the process of *‘ occlusion ”’. It is found as a matter of experience
that the cold front moves faster than the warm front and gradually overtakes
it, first near the centre of the depression where the two fronts are close
together, and then progressively further from the centre. The overtaking of
the warm front by the cold front implies that the warm air has been lifted
from the ground. There is still, in general, a discontinuity of air mass at the
surface between the air that was originally in advance of the warm front and
the faster moving air in the rear of the cold front. This line of discontinuity is
called an “ occlusion . The weather sequence associated with an occlusion
is usually more complex than that associated with either a warm or a cold
front. The extent to which occlusion has taken place in a depression is a
convenient index to its age.

5. Historical Sequence

There is a fundamental principle which is of great use in the analysis of
weather charts. This is that any chart should follow logically from the
previous one. The word “ logically ” implies that the displacements of the
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fronts should be in accordance with the observed wind field and that the
whole process of change should be a continuous one. Where new features
are introduced on a chart it must be possible to account for their introduction
on a historical basis. For example, where a new front has been introduced
it is essential that it be shown as the result of a front-forming or * fronto-
genetical ” process already in evidence on a previous chart. Fronts are
discarded only when a front-dissolving or “ frontolytical ” process indicates
that this is permissible.

When charts are drawn at frequent intervals, say every 3 hours, this
principle may be used as a supplementary aid in areas where but few observa-
tions exist. The greater time interval of 6 hours between ship’s observations
limits the utility of this principle and makes essential an adequate distribution
of reliable observations, at each synoptic hour, if good analyses are to be
obtained.

6. Pressure Distribution—the basis of calculation

'The pressure distribution or pattern of isobars has long been recognised
as of fundamental importance. Modern methods of analysis by no means
diminish the importance of a detailed study of the isobaric picture. Isobars
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have the virtue of providing a continuous picture in terms of which processes
of change can be assessed. They provide the everyday language of the
synoptic chart; the depression becomes the ‘“low ”, i.e. centre of low
barometric pressure, and the anticyclone is referred to as a * high ”. We
talk of ““ cols ”’, of “‘ ridges ”” and * troughs ”’, all part of the isobaric picture
language.

The movements of the various isobaric systems afford, in a rough and
ready fashion, an explanation of the main changes of weather. This fact has
been known since early days and at that time was the mainstay of the fore-
caster who endeavoured to formulate all his explanations in terms of isobar
patterns. '

The introduction of the Bjerknes model in conjunction with the methods
of air-mass analysis has relegated the method of isobar patterns to a less
prominent place. Explanations are now sought in terms of more tangible
physical properties ; but it is still true to say that the isobaric pattern or
‘“ pressure field” plays a fundamental role, inasmuch as it provides the
means of dealing quantitatively with the processes of change. If we consider
a distribution of straight isobars equally spaced, a distance “b” apart, the
isobars being for intervals of 2 millibars, then the ° pressure gradient ”’
which is the slope of pressure per unit dlstance is equal to §.  If we denote
this for convenience by the letter G, then we have an important relationship
involving G. It is found that if the wind be measured above the earth’s
surface at a height of 2,000 ft., where surface friction effects become small,
then in temperate and high latitudes, this wind has a2 speed nearly propor-
tional to the pressure gradient G, and a direction along the isobars in
accordance with Buys Ballot’s law.

How the does surface wind compare with this wind at 2,000 ft. (referred
to henceforth as the Geostrophic Wind) ? The answer depends on the
amount of obstruction afforded by the earth’s surface. Over land, where
buildings and trees provide the large-scale friction of which we are speaking,
the surface wind speed is only about one-third of the Geostrophic Wind
speed, and the direction is not exactly along the isobars but deviates towards
the low pressure side. Owing to the variable amount of surface friction,
both surface wind speed and direction hear no really fixed relation to the
Geostrophic Wind. At sea, however, there is but little surface friction and
this is relatively constant. The surface wind speed may be reckoned to be
about two-thirds of the wind speed derived from the isobars, and the
direction only slightly deviated from that of the isobars. We thus see, in
rough fashion, how it is possible to relate the measureable quantity * wind ”’
to the pressure distribution, and how the relatlonshlp is simplified where
motion is over the sea.

The pressure distribution and its changes with time provide a means of
estimating the displacements of fronts, of depressions and other features of
the isobaric pattern. These estimates of displacement form the foundation
on which forecasts are built. Slight errors in the estimates may on occasions
lead to major differences in the forecast.

7. What is required of an analysis ?

It is perhaps advisable at this stage to reconsider, first, what is required of
an analysis and, secondly, in what way ship’s observations may be of special
importance.
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The analysis is a necessary preliminary to the forecast, an accurate analysis
paving the way towards a good forecast. Such an analysis should show :—

(a) the positions of depressions, anticyclones and other features of the
pressure distribution ;

(b) the extent and indentifying properties of the different air-masses
involved ;

“(¢) the relation of the air-mass boundaries, or fronts, to the depressions ;
(d) accurate drawing of isobars, especially in the vicinity of fronts ;
(¢) a consistent development from the previous analysis.

Over the greater part of the sea areas the number of ships’ observations is
still inadequate to ensure the accurate fixing of positions of barometric
features. In drawing up the chart, the forecaster must perforce place great
reliance on any particular ship report that might be available, Whereas on
land, adjacent observations may be used for confirming or checking any
individual observation, this is generally impossible at sea and the observation
must be accepted at face value. Hence the need for a high standard of
accuracy of ships’ observations.

A similar consideration applies when ships’ observations are used in
air-mass analysis. However, in this case, owing to the fact that ships’
observations are in general more representative of the air mass than are land
observations, much can be done with surprisingly few observations, provided
these are adequately distributed over the area of the chart and are com-
pletely reliable. Deductions made from a single ship’s observation may have
far-reaching consequences.

THE SEVERE GALES OFF THE COASTS OF THE BRITISH ISLES,
23rd-24th APRIL, 1947

BY C. A. 5. LOWNDES

At 1710 G.M.T. on the é3rd April, 1947, the British steamer Samtampa,
bound for Newport from Middlesbrough, went aground and broke up near
Porthcawl. The whole of the crew of 40 lost their lives.

Heavy seas were running and a strong SW’ly gale was raging when the
Mumbles lifeboat, Edward, Prince of Wales put out to the wreck at 6 p.m.
After returning to secure additional information shortly afterwards, she put
back towards the wreck, and nothing more was seen of her until the following
morning when she was sighted upturned alongside the wreck. Her gallant
crew of eight lost their lives. (The last occasion when a lifeboat and her
entire crew were lost was on 15th November, 1928, when the Rye lifeboat,
called out to assist the Latvian steamer Alice, was capsized by a heavy sea.
Her crew of seventeen lost their lives.) On the same day, the Spanish trawler
Cantabra Rosa Maria, caught in the gale off the south coast of Ireland, was
lost with all hands 8o miles south of Fastnet. Many other trawlers reached
harbour badly damaged.
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Fig. 1. Synoptic Chart for 1800 G.M.T. on 22nd April, 1947

A warning that S to SW gales were expected to be renewed the following

morning in sea areas Shannon and Fastnet was broadcast to shipping

1540 G.M.T. on the 22nd. The synoptic situation at 1800 on the 22nd (see
Fig. 1) showed a depression centred at about 51°N 30°W, deepening and
moving in a NE'ly direction. It is interesting to note the important part
played by ships’ observations in determining the position of the centre of the

depression, and the pressure at the centre—g88 mb.

At o215 on the 23rd, a warning was broadcast that S to SW gales were
imminent in area West Channel, and later at 0330 that gales were expected

to be severe in areas Fastnet and West Channel.

The situation at 06oo on the 23rd is shown in Fig. 2. The depression had
moved NE and was now centred off NW Ireland, the pressure at the centre
having fallen to 968 mb. The associated occlusion was situated off the west

coast of Ireland. The wind at Valentia was reported as SW force 8.

further broadcast at 0620 gave warning of severe S’ly gales, veering SW to W,
reaching force 10 at times, expected in all sea areas around the coast of the

British Isles.
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Fig. 3. Svnoptic Chart for 1200 G.M.T. on
23rd April, 1947

Fig. 3 shows the situation at 1200, with the depression centred just off
NW Ireland, and the associated occlusion assuming a ‘‘ bent-back * forma-
tion. The pressure at the centre was 968 mb., the same as at 0600, indicating
that the depression was no longer deepemng The pressure gradlent to the
S of Ireland was now very steep; Valencia, Scilly and S.S. Beaverglen all
reporting wind force g.
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Editorial Note—The computed altitudes of the moon about this time may
be of interest. The table below gives the true altitude of the centre of the
moon’s disc between 1100 and 1300 G.M.T. and the apparent altitude of
the upper limb after corrections have been applied for semi-diameter
(+14-3’) and parallax (—354-3’), together with a normal correction for
refraction, say +33’. Refraction seems to have been far from normal, but
it is apparent that the moon was near its lower culmination, in the south, and
was then moving almost parallel to the horizon.

True altitude of Apparent altitude

G-M.T. centre of disc of upper rim
1100 +0° 14’ +o° 7’
1130 +0° 00’ —~0° 7'
1200 +0° o7’ o° o
1230 +0° 34’ +0° 27’
1300 +1° 267 +1° 19’

The latitude was about 64° 17'S, and the declination of the moon about
25° 42’S so that the sum of the declination and latitude came to almost exactly
a right angle. When this condition is fulfilled, the true position of the centre
of the moon’s disc just touches the true horizon at lower culmination. On
the other hand, if the latitude and declination were of opposite signs, one N
and one S, but their absolute values totalled go°, the true position of the
centre of the moon’s disc would then just touch the true horizon at upper
culmination.

The same considerations hold, of course, for the sun, and this suggests the
possibility of some interesting observations. If the latitude, declination of
the sun, semi-diameter and refraction are such as to cause a protracted sun-
rise or sunset, or if the sun just fails to set or just shows its upper rim over
the horizon, the green flash may be prolonged so as to be visible for a
considerable period. During Byrd’s Antarctic expedition the green flash
was thus seen for 35 minutes, when the sun, rising for the first time after the
polar night, was moving almost parallel to the horizon.

OBSERVING WEATHER AT SEA
(IT) Sea Surface Temperature
BY T. H. KIRK, B.SC.

The observation of sea surface temperature is a very important one. On it
depends our knowledge of the heat exchange between atmosphere and ocean,
and hence of the modifying processes that take place in air masses moving
over the sea. In particular it is an essential observation in the forecasting of
fog and cloud.

In the title of this article ‘‘ sea surface temperature ” has been purposely
substituted for the more usual *‘ sea temperature ” in order to emphasise that
the meteorologist, having in mind his problems of heat exchange, is primarily
interested in the temperature of the sea at the surface. To the ship’s engineer
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sea temperature means the temperature of the water that is drawn into the
ship to cool the engines. This water is normally taken from a depth of
10 to 20 ft. and hence without further evidence and examination cannot be
regarded as representative of the surface. It would appear likely, however,
that on occasions when an appreciable sea disturbance exists, sufficient
mixing takes place to ensure a constant temperature in the first 20 ft. or so of
depth. In this case the intake temperature could be regarded as represen-
tative, provided that there was no heating effect due to the passage of the
water through the ship, and that the thermometer was sufficiently accurate.

At present the standard method of measuring sea surface temperature is
to draw a sample of sea water in a canvas bucket, taking precautions to
ensure that a fair sample is obtained, and that the change of temperature of
the water after leaving the sea is reduced to a minimum. A fair sample can
only be obtained when the ship is moving and when the bucket is thrown
forward of all ejection pipes. Otherwise efluence from the ship gives a false
reading. On leaving the sea, the bucket of sea water begins to change its
temperature for two main reasons :—

(a) heat exchange with the air, including the processes of radiation,
convection and conduction. The effect may be either cooling (the
more usual effect) or heating.

(b) Evaporation, which always involves cooling.

The following procedure is designed to ensure satisfactory results by
minimising as much as possible the time interval between drawing the water
and reading its temperature :—

(i) Throw the bucket well forward of all ejection pipes.

(it) If there seems to be a great difference between sea and air
temperature, keep the bucket in the sealong enough to ensure that it
assumes the same temperature as the water.

(iii) Draw the water as quickly as possible and place the thermometer
in the bucket immediately, keeping the water well stirred by moving the
thermometer about. It is preferable to move the thermometer up and
down, so as to change the water in the reservoir surrounding the bulb
as much as possible.

(iv) Read the thermometer after it has been in the water about
30 seconds. In doing this it is preferable to lift the bucket to eye level,
or to rest it on the rail with one hand, steadying the thermometer with
the other hand while taking a reading. In this case the thermometer
will not be taken out of the water. If, however, it is found necessary to
take the thermometer out of the bucket for reading, care should be
taken to see that none of the water in the reservoir is split, so that the
thermometer bulb remains immersed.

(v) Hang the canvas bucket upside down to ensure its draining
properly and keep it and the thermometer in a shaded place when not
in use.

The canvas bucket method has been in use for many years. Only in
recent years has much attention been given to the possibilities of error due
to heat exchange and evaporation. The use of canvas is open to objection,
for being of a porous nature the evaporative effect is enhanced. It was
originally used, no doubt, because ships provided their own buckets and
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canvas was a material common on all ships. Canvas buckets are reasonably
durable when compared with metal ones which, although of superior
erformance, cannot withstand the buffeting against the ship’s side. The
standard bucket at present in use on British ships is provided with a spring
lid. This serves the dual purpose of diminishing evaporation from the
surface of the water, and of preventing spilling when the bucket is being
hauled in. Experiments are being' made with a new type of insulated bucket.
The thermometer at present in use was originally designed with a metal
reservoir, the idea being that the thermometer could be taken out of the
water, the bulb remaining immersed in the water held by the reservoir.
Experience shows that it is very desirable to keep the thermometer immersed
in the water in the bucket.

On large and fast ships it is difficult to take a sample of water with a
bucket. The difficuity becomes greater in rough weather, when the operation
may become dangerous to an unskilled observer owing to the considerable
risk of being pulled overboard. For these reasons there is a growing tendency
among meteorological services to install sea thermographs, which give a
continuous record of temperature at intake depth. The sea thermograph
consists of a temperature element which is inserted in a pocket in the intake
pipe on the inboard side of the main valve. The temperature element is
attached to a distant recording mechanism which provides a continuous
record either in the engine room or in the chart room.

For reasons of economy this method can only be used in a relatively small
number of ships. The cruder method of reading the temperature of the
intake water in the engine room, either by means of a fixed thermometer or
by measuring the temperature of water drawn from a stopcock, is of course
available on all ships. Experience shows, however, that comparable results
cannot be obtained in the absence of standardised equipment. In view of
this, and bearing in mind the necessity of a measurement of sea temperature
at the surface instead of at a variable depth, it appears that the bucket method,
in spite of its disadvantages, must remain the standard one.

PERSONNEL

The Marine Superintendent will be glad to receive information of
distinctions gained and retirements, etc., of Marine Observers.

ReTIREMENT.—COMMODORE SIR James GoroonN Bisser, C.B.E., R.D., R.N.R,,
LL.D., has recently retired from the service of the Cunard White Star, Ltd. '

Born at Liverpool in 1883, Bisset went to sea as an apprentice at the age of 15 in
the barque County of Pembroke, and served in her until 1903 when he joined the
full-rigged ship County of Cardigan as 2nd Mate. In 1905, on passing for 1st Mate,
he left sail for steam, and after serving with various companies joined the Cunard
Line as 4th Officer, with an Extra Masters’ Certificate in 1907.

Commissioned as Sub-Lieutenant, R.N.R., in 1910, Lieutenant Bisset did his
years' training from May 1913 to May 1914 in H.M.S. Suffolk, Princess Royal and
Syren. After the outbreak of war he saw service in the armed merchant cruiser
Carontia and in the Mauretania, later taking command of H.M.T.B.D. Robuck, a
command which he held for 3 years until the end of the war,
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“ AIRMET > BROADCASTS

These broadcasts are issued hourly each day from the Meteorological Office
Forecasting Station at Dunstable. They are transmitted by Borough Hill
radio station on 245 kc/s. (1,224 metres), at each hour, from o710 to 1810
G.M.T. (0610 to 2110 G.M.T. during British Summer Time).

Although issued for the use of aircraft, the broadcasts may be of value to
shipping in coastal waters of the British Isles.

The general meteorological situation over the British Isles and the neigh-
bouring Continent is discussed each hour, the forecaster describing the
pressure and frontal distribution at the time, and the nature of the develop-
ments expected in the future,

Reports of existing weather conditions at a number of aerodromes are
included in the broadcast. A list of these reporting stations is given below,
and the accompanying chart shows their positions. Many of these stations
are situated on or near the coast, and their hourly reports may be of con-
siderable interest to coastal shipping. '

Details of the broadcasts are as follows :—

R/T Transmissions

Time : o710-1810 hourly. (06102110 during British Summer Time.)

Form of Message: Commencing * Airmet ”, message is in parts as
follows .—

PART I (at 10 minutes past hour). General meteorological situation in
relation to conditions expected over British Isles and neighbouring
Continent, followed by meteorological warnings.

ParT II (at 20 minutes past hour). Existing weather and expected
changes. '

Parr III (at 30 minutes past hour). Weather reports from about.
40 selected aerodromes. )

PaRT IV (at 40 minutes past hour). Repetition, with modification, of
Part II.

PART V (at 50 minutes past hour). Supplementary reports from
aerodromes.

Note.—Reports referred to in Parts IIT and V are selected from the following
list :—

Station Lat. Long. Station Lat. Long.
Croydon .. .- .. 51 2IN o o7TW Valley .. - .. 53 1sN 4 32W
Heath Row .. . .. 53 28N o 27W Liverpcol (Speke) .. .. §3 21N 2 §3W
Northolt . .. .. 51 33N o 25W Ringway e . . §3 21N 2 16W
Hendon . . - st 36N o 14W Cottesmore . . . ‘e 52 43N 3 38W
Lympne - . . 51 osN 1 s1E Langham .. .. .. 52 56N o s8E
Tangmere .. . . 50 sIN o 43W Waddington .. .. 83 10N o 31IW
Humn .. .. .. 56 49N 1 50W Leeming .. .. .. 54 18N 1 32W
Poole .. .. .. 50 43N 1 57W Jurby e .. .. 54 ziN 4 30W
Guernsey .. . .. 49 2bN 2 36W Aldergrove .. .. .. 54 35N 6 13W
Jersey .. .. .. 49 12N 2 12W Castle Archdale .. .. 54 28N 7 43IW
Predannack .. . .. 50 ooN 5 I4W Acklington .. . .. 55 I8N I 39W
Secill .. - .. 49 56N 6 18W Renfrew .. . .. 55 52N 4 24W
5t. Eval .. . .. 50 28N 4 59W Prestwick .. .. .. 85 31N 4 36W
Fairwood .. .. .. 51 38N 3 58W Leuchars .. .. .. 56 z3N 2 53W
Bristol .. .. .. 5r 25N 2 35sW Aberdeen (Dyce) .. .. §7 12N 2 12W
Lyneham .. . .. 51 30N 1 oW Tiree .. .. .. 56 29N 6 s2W

embury .. - - 51 20N I 34W Benbecula .. .. .. 57 28N 7 22W
Blackbush .. .. .. 51 19N o 5IW Stornoway .. . . 58 13N 6 20W
Woodbridge .. .. sz osN 1 24E Wick .. .. .. 58 27N 3 osW
Bassingbourn . .. sz o6N o o3W Paris .. . .. 48 59N 2 18E
Oakington .. .. .. 52 16N o o3E Amsterdam . . .. .. 52 19N 4 47E
Honiley - - . 52 22N 1 42W Brussels .. . .. 30 48N 4 21E
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INDEX

Abnormal Refraction, West Coast of Australia, S.5. Otranto, 61
Abnormal Sea Temperature South Pacific Ocean, M.V. Australia Star, 10
Airmet Broadcasts, 104
Appointment : Way, Captain H. F.,,
Arched Squall, Indian Ocean, S.S. Ctan Macrae, 60
Athelprince, M.V., Aurora, North Atlantic Ocean, 17
Aurcra :—
Australian Waters, S.S. Mulbera, 16
Australian Waters, M.V Port Lincoln, 14
Icelandic Waters, S.S. Horsa, 16
North Atlantic Ocean, M.V, Athelprince, 17
North Atlantic Ocean, M.V. Losada, 17
North Atlantic Ocean, §.5. Thamesfield, 16
South Australian Waters, 5.8, Chitral, 17
South Australian Waters, S.8. Clan Macaulay, 62
Astralia Star, M.V., Abnormal Sea Temperature, South Pacific Ocean, 10

Beaverdell, M.V, 5t. Elmo’s Fire, Coast of New Brunswick, 62
BisseT, Commodore Sir James Gordon, C.B.E., R.D., R.N.R,, LL.D., Retirement, 1oz

Change of Temperature :—
Gulf of Aden, M.V. Empire MacColl, g
Gulf of Aden, S.S. Ormonde, ¢
Clan Chattan, 8.8, Line Squall, Mediterranean Sea, 60
Chinese Pn'm:e, M.V.. Low Barometer Reading, North Atlantic Ocean, 57
Chitral, S.S., Aurora, South Australian Waters, 17
Clan Macaulay, S.S., Aurora, South Australian Waters, 62
Clan Macrae, S.5., Arched Squall, Indian Ocean, 6o
CLayTON, Commodore R. G., D.S.C., R.D,, R.N.R., Retirement, 52
Consuelo, S.5., Tide Rips, Newfoundland Waters, 8
Current Rip and Drifting Logs, Australian Waters, S.S. Wahme, 59
Current Rip, West Australian Waters, M.V, Waipawa, 7
Custodian, 5.S., Lunar Rainbow, North Atlantic Ocean, 14

Deebank, 5.5., Line Squall, Mozambique Channel, ¢
Discoloured Water, Arabian Sea, .SS. Franconia, 11

Editorial, 52
Empire Bounty, S.S., Phosphorescence, Arabian Sea, 1
Empire Halberd, S. S Waterspout, North Sea, 12
Empire Mac(. abe M. V Meteors, North Atlantic Occan and Mediterranean Sca, 66
Ewmpire MacColl, M.V :
Change of lemperaturc, Gulf of Aden, g
L.unar Halo, Arabian Sea, 13
Empire Tagalan, M.V., Lunar Rainbow, Nortly Atlantic Ocean, 13
Emprre Tagralia, M. V!
Giacobinid Meteor bhower, North Atlantic Ocean, 63
Meteor, North Atlantic Ocean, 65

Floating Whaling Factory in the Antarctic, a Meteorologists’ Experiences on, 75
Foreword, 2 . .
Franconia, S.5., Discoloured Water, Arabian Sea, 11

Giacobinid Meteor Shower, North Atlantic Ocean, M.V. Empire Tagralia, 63
Horsa, S.8., Aurora, Icelandic Waters, 16

Ice Reports, Southern, 1946, and previsusly unpublished :—
July, August, September, 41
October, November, December, 106

King Robert, M.V., Meteor, West African Waters, 67

Line Squall :(—

Mediterranean Sea, S.S. Clan Chattan, 6o

Mozambique Channel S.8. Deebank, 9

South Australian Waters, M.V., Telemachus, 61
Losada, M.V., Aurora, North Atlannc Ocean, 17
Low Barometer Reading, North Atlantic Ocean, M.V. Chinese Prince, 57
Lunar Halo, Arabian Sea, M.V. Empire MacColl, 13
Lunar Rainbow :—

North Atlantic Ocean, 8.5, Custodian, 14

North Atlantic Ocean, M.V. Empire Tagalam, 13

Red Sea, S.S. Mandasor, 62

Macharda, S.S., Meteor, South African Waters, 19y
Mahout, S.S., Meteor, Arabian Sea, 18
Mandasor, 3.5., Lunar Rainbow, Red Sea, 62
Marine Superintendent’s Notes, 2
Meteor :—
Approachmg English Channel S.S. Scythia, 18
Arabian Sea, 5.8, Mahout, 1
Arabian Sea, S.S. Ormonde, 18
Caribbean Sea, M.V. Waipawa, 64
Indian Ocean, M.V. Port Fairy, 18,
Indian Ocean, M.V, Worce:tershtre, o5
Mediterranean Sea, 5.8. Southern Collins, 65
North Atlantic Ocean, M.V. Empire Tagralia, 05
North Atlantic Ocean, S.S. Tactician, 65
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Meteor {continued):—
North Atlantic Ocean and Mediterranean Sea, M.V. Empire MacCabe, 66
North East Coast, South America, S.8. Thistlemuir, 67
South African Waters, S.S. Macharda, 19
South Pacific Ocean, M.V, Port Fackson, 19
West African Waters, M.V. King Robert, 67
Mirage, Spanish Coast, M.V. Richmond Castle, 12
Monsoon Squa]ls Arabian Sea, S.5. Ranchi, 11
Mulbera, S.5. :—
Aurora, Australian Waters, 16
Trade Winds, Indian Ocean, 6o

Observing Weather At Sea :—
1} Air Temperature and Humidity, 46
(11) Sea Surface Temperature, 100

Ocean Weather Ships, 19
Ormonde, S.5., Change of Temperature, Guif of Aden, ¢
Otranto, S.3,, Abnormal Refraction, West Coast of Australia, 61

Phosphorescence, Arabian Sea, S.5. Empire Bounty, 11
Plankton, 68

Port Fairy, M.V,, Meteor, Indian Ocean, 18

Port Fackson, M. V Meteor, South Pacific Ocean, 19
Port Lincoln, M.V., Aurora, Australian Waters, 14

Radiosonde, The British, z5

Rainfall Organisation, 'The British, 42

Ranchi, 8.5., Monsoon Squalls, Arabian Sea, 11

Recorder, 5.5., Tidal Streams and "T'ide Rips, Malacca Straits, 8

Retirement :—
BisseT, Commodore Sir James Gordon, C.B.E., R.D., R.N.R,, LL.D,, 102
CLAYrO\T Commodore R. G., D.S.C,, R.D., R'N. R, 52

Richmond Castle, M.V., Mirage, Spanish Coast Iz

Sevthia, S.S8., Meteor, Approaching English Channel 18
Severe Gales off the Coasts of the British Isles, z]rd—z4th April, 1947, 92
Severe Winter of 1946-1947, 51
Ship’s Observations, Importance of to the Forecaster :—

(i} Ship’s Observations and the Synoptic Method, 30

Slig Theoretical Aspects of Synoptic Analysis, 83
Southern Collins, S.S., Meteor, Mediterranean Sea, 63
St. Elmo’s Fire, Loast of New Brunswick, M.V, Beawrdrll 62
Strange Moonrise in the Antarctic, 98
Strathnaven, M.V., Sunset Phenomenon, Gulf of Aden, 14
Sunset Phenomenon, Gulf of Aden, M.V. Strathnaven, 14

Tactician, 3.5., Meteor, North Atlantic Ocean, 65

Tasso, 8.5., Waterspout, North Sea, 12

Telemachus, M.V., Line Squall, South Australian Waters, 61
Thamesfield, S.S., Aurora, North Atlantic Ocean, 16
Thistlemuir, 8.S., Meteor, North-east Coast, South America, 67
Tidal Streams and Tide Rips, Malacca Stralts S.S. Recorder, 8
Tlide Rips, Newfoundland Waters, S.5, Consuelo,

Trade Winds, Indian Ocean, 8.S. Mulbera, 6o

Wahine, S.5., Current Rip and Drifting Logs, Australian Waters, 59
Watpzwa, M. V. i—
Current Rlp. West Australian Waters, 7
M :tzor, Caribbean Sza, 64
Waterspout :—
North Sea, 8.5. Empire Halberd, 12
North Sea, 5.5. Tasso, 12
Way, Captain H. F. Appomtment 52
Worcestershzre M.V., Meteor, Indian Qcean, 65
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FLEET LIST
YOLUNTARY OBSERVING SHIPS

The following is a list of British regular observing ships, voluntarily co-
operating with the Marine Division of the Meteorological Office.

‘The names of the Captains, Observing Officers, and Senior Radio Officers
are given as ascertained from the last written return received. The date of
receipt of the last return received is given in the sixth column.

All returns received from observing ships will be acknowledged, direct to
the ship, by the Marine Superintendent.

The Port Meteorological Officers and Merchant Navy Agents at the ports
will make personal calls on the Captains and Observing Ofhicers as oppor-
tunity offers, or on notification from the ship at any time when their services
are desired. (See under Notices to Marine Observers).

Excellent awards will be made at the end of the financial year. The names
of the Captains, Principal Observing Officers and Senior Radio Officers
gaining these awards will be published in a special list in the Marine Observer.

It is requested that prior notification of changes of service, probable periods
of lay up, transfer of Captains, or other circumstances which may prevent the
continuance of voluntary meteorological service at sea, may be made to the
appropriate Port Meteorological Officer or Merchant Navy Agent.

Captains are requested to point out any errors or omissions which may
occur in the list.
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MARID SHIPS

The following is a list of ships voluntarily observing and reporting sea
temperatures from coastal waters of Great Britain.

Captains are requested to point out any errors or omissions which may
occur in the list.

NAME OF VESSEL CAPTAIN OWNERS
Acerington . . .. .. | R.Good .. .. .. | L. & N.E. Railway.
Actuality .. .. o | ). Lewis .. .. .. | F. T. Everard & Sons, Ltd.
Adjutant .. .. .. | K. R. Nichols .. .. { General S. N. Co., Ltd.
Alouette .. .. .. | G, C. Longfield .. .. | Generai S, N. Co., Ltd.
Antwerp .. . .. | R. H. Wright .. .. | L. & N.E. Railway.
Ariosto .. .. .. | — Reeves, O.B.E., D.S.C. Ellerman’s-Wilson Line, Ltd.
Atlantic Coast .. .. | F.Mara .. .. .. | Coast Lines, Ltd.
Baltraffic .. . .. | F. Waldron .. .. | United Baltic Corporation.
Bury .. .. .. | J. L. Davison .. .. | L. & N.E. Railway
Cambria .. .. .. | A. Marsh .. .. .. | L.M.S. Railway, Holyhead.
Clyde Coast .. .. | D. Cowan .. .. .. | Coast Lines, Ltd.
Coldharbour . . .. .. | G. L. Hetherington .. | Wm. Cory & Son, Ltd.
Coldridge .. .. .. Wm. Cory & Son, Ltd.
Corfen . .. .. | E. Allen .. .. .. | Wm. Cory & Son, Ltd.
Corfoss .. .. .. | A. Greiffenhagen, M.B.E. Wm. Cory & Son, Ltd.
Corfleet .. .. .. | R.]. Barrow . .. | Wm. Cory & Son, Ltd.
Cormoat .. .. .. | R. B. Armstrong .. .. | Wm, Cory & Son, Ltd.
Cormist . .. .. | H. H. Horley .. ..} Wm. Cory & Son, Ltd.
Cortachy .. .. .. | J. Stewart .. .. .. | Dundee, Perth and London Shipping Co., Ltd.
Crare . .. .. | E. C. Paynter, D.S.C. .. | General 8. N. Co., Ltd.
Crichtoun . .. .. | H. M. Brown - .. | G. Gibson & Ca., Ltd,
Denbigh Coast .. .. | E. C. Maddrell .. .. | Coast Lines, Ltd.
Drake .. .. .. | J. 8. Lickis .. .. | General S. N. Co., Ltd.
Duke of Argyll .. .. | W. Thompson .. .. | L.M.S, Railway, Heysham.
Duke of Lancaster . . .. L.M.S. Railway, Heysham.
Dueke of Rothesay . . .. | F. Ardern, D.S.C... .. | L.M.S. Railway, Heysham.
Duke of York .. .. L.M.S. Railway, Heysham.
Eastern Coast .. .. | R. E. Holt .. .. | Coast Lines, Ltd.
Falcon . .. .. | F. W. Wethy .. .. | General S. N. Co., Ltd.
Goldfinch .. .. .. | W. Lockhast .. .. | General 5. N. Co., Ltd.
Granta .. .. .. | D. A, Hunter .. .. | Withertington & Everett.
Guernsey Coast .. .. | C. Metcalfe .. .. | British Channe! Islands S.S. Co.
Harntonia T .. | A. L. Light .- .. | Southern Railway, Southampton.
Harrogate .. .. .. | C. H. Tully .. .. | Associated Humber Lines.
Hibernia .. .. -. | W. H. Hughes, D.5.C, .. | L.M.S. Railway, Holyhead.
Highwood .. .. .. | J. Coupland .. .. | E..R. Newbiggin, Ltd.
Hirondelle .. .. | —Klamp .. .. .. | General 5. N. Co., Ltd.
Isle of Fersey .. .. | H, H. Golding .. .. | Southern Railway, Southampton.
Isle of Savk .. .. .. | F. Front .. . .. | Southern Railway, Southampton.
Latrdsburn .. .. .. | J. McColl .. .. .. | Burns & Laird Lines, Ltd.
Lairdswood .. .. .. | I. MeGuggan .. .. | Burns & Laird Lines, Ltd.
Lancashire Coast .. .. | B. Williams .. .. | Coast Lines, Ltd.
Lapwing .. .. .. | W. G, James .. .. | Genersal S. N. Co., Ltd.
London Merchant .. .. | C. A, Piper .. .. { London Scottish Lines.
Mallard .. .. .. | H. Clayton .. .. | General S. N. Co., Ltd.
Medway Coast . .. | E. A. Jones .. .. | Coast Lines, Litd.
Melrose Abbey .. .. | J. Laverack .. .. | Ellerman’s Wilson Line, Ltd.
Minna .. .- .. | T. Mather .. .. | Scottish Home Department.
Moray Coast .. .. | E. Griffiths .. .. | Coast Lines, Ltd.
Norna .. .. .. | W. Pirrie .. .. .. | Scottish Home Department.
Northern Coast .. .. Coast Lines, Ltd.
Ocean Coast . . . .. | J. Webber .. .. .. | Coast Lines, Ltd.
Otterhound .. .. .. | A. M. Kennedy .. .. | Coastal Tankers, Ltd.
Pass of Ballater .. .. | R. Reid .. .. .. | Bulk Oil 8.8, Co., Ltd.
Perstan Coast .. .. | T. Taylor .. .. .. | Tyne, Tees S.S. Co., Ltd.
Petrel . .. .. | Tomlin .. .. .. | General 8. N. Co., Ltd.
Plover .. .. .. | F. Stranger .. .. | General S. N. Co., Ltd.
Royal Daffodil .. .. | A. Patersen, D.S.C. . | General 8. N. Co., Ltd.
St. Andrew .. . .. G. W. Railway, Cardiff,
St. Fulien .. .. .. | L. J. Richardson .. .. | G.W. Railway, Cardiff. .
Salerno .. .. .. | A. Morrill .. .. .. | Ellerman’s Wilson Line, Ltd.
Scottish Co-operator .. | T. Robertson .. .. | Scottish Co-operative Wholesale Society.
Selby .. . . A. W. Johnson .. .. | Associated Humber Lines.
Slieve Bawn . . J. Hughes .. .. .. | L..M.S. Ratlway, Heysham.
Slieve Bearnagh A. E.Wilmott, D.S.C.,R.D,

Cdr., RNR. .. .. | L.M.S. Railway, Heysham.

Slieve Bloom .. .. | E. G. J. Manning .. .. | L.M.S. Railway, Heysham.
Slieve League .. | V. S. Phillips .. .. | L.M.S. Railway, Heysham.
Slieve More R. Wood .. .. | L.M.S. Railway, Heysham.
Southern Coast W. Quirk .. .. .. | Coast Lines, Ltd.
Stork .. .. .. | C. Carr .. .. .. | General S. N, Co., Ltd.
Supremity .. . .. | S. F. Wilson .. .. | F. T, Everard & Sons, Ltd.
Tern .. .. .. .. | G. Thain .. .. .. | Genersl 8. N. Co., Ltd.
Wandle .. .. .. | T. W. Corney, M.LB.E. .. | Wandsworth and District Gas Co.
Welsh Coast .. . .. | M. Fleming .. .. | Coast Lines, Ltd.
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NOTICES TO MARINE OBSERVERS
Postal Arrangements

The quarterly numbers of the Marine Observer are published on the last
Wednesdays of December, March, June and September.

If Captains of the observing ships will forward to the Meteorological
Office the particulars required hereunder, endeavour will be made as far as
mails permit to post the latest number with appropriate forms for observa-
tional work for use on their homeward passage.

S.S. MLV Captain.............. oo,

Date of Homeward Departure
Postal Address

When this information is not given the Marine Observer will be addressed
to the Commanding Officer, S.S./M.V..................... , c/o the owners,
and captains are requested to make their own arrangements for forwarding.

Shipowners, Marine Superintendents, and all concerned in the despatch of
mails to ships abroad are asked to kindly facilitate the despatch and delivery
of postal matter, received at their offices from the Meteorological Office and
Air Publications and Forms Stores, to their ships abroad.

This matter, addressed to the Commanders of Ships, contains information
which is required for the Conduct of Meteorological Work at Sea, and is most
effective if received by the commanders at the earliest possible date.

Much of the information referred to is published in the Marine Observer
and is of a seasonal nature. This journal also contains advice to observing
ships whi¢h enables them to perform voluntary service by wireless com-
munication for the benefit of all shipping.

Ice Observation

Drifting ice, derelicts, and other floating dangers to navigation are reported
by all means of communication at the disposal of the master.

See Appendix I1I, pages 106-108 of the Marine Observer’s Handbook,
Sixth Edition.

It is also desirable that more detailed information than can be given in 2
TTT wireless message should be available to the Meteorological Office for
the purpose of research, and for the Admiralty Charts and Sailing Directions.

Marine observers will greatly assist by noting the conditions of ice, either
drifting or fast.,

For this purpose Form g12 is supplied direct to all regular observing ships
using regions where ice may be encountered, and this Form may be supplied
to the captain of any British ship on application to the Port Meteorological
Officefs and Merchant Navy Agents.

Regular observing ships using the Trans-North Atlantic tracks are
requested to send in these Forms, not only when ice is encountered, but also
when they have passed through the ice region during the ice season without
encountering ice. In this case a * nil ” report should be returned, since it is
desirable as far as possible to determine when tracks have been clear of ice.
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Return of Logbooks

Owing to the need for strict economy in the use of paper, observing
officers should endeavour to fill up their logbooks (Forms 911), before
returning them to the appropriate Meteorological Service, except when
insufficient space remains for the recording of observations during a further
complete passage.

MARINE METEOROLOGY
Co-operation of British Shipowners, Masters and Mates

Captains and officers of ships registered in Great Britain and Northern
Ireland, who wish to co-operate regularly with the Meteorological Office,
should apply to the appropriate Port Meteorological Officer or Agent, a list
of whom, with addresses, is given below.

In accordance with the International Convention for Safety of Life at Sea,
the Meteorological Office arranges for a number of ships to record meteoro-
logical observations at specified hours, throughout their voyage, and to trans-
mit coded observations, by wireless telegraphy, for the benefit of other ships
and the various meteorologlcal services,

Ships regularly performing these voluntary duties are known as Observing
Ships—the whole as the Voluntary Observing Fleet—and the commanders
and officers of these ships as the Corps of Voluntary Marine Observers.

The list of regular observing ships with the names of commanders, officers,
and other particulars, is published in the Marine Observer.

The quarterly Marine Observer is sent regularly to the captain of every
observing ship, for the information and guidance of his observing and radio
officers. The captains of observing ships are also supplied on request with
charts and atlases, according to trade, as meteorological equipment.

To ensure the accuracy of data collected for the purpose of research and
for weather forecasting, ashore and afloat, and to provide a pattern, which
may be copied with advantage to all concerned for general use in.merchant
ships, sufficient tested instruments are lent by the Meteorological Office to
the captains of observing ships.

Commanders of observing ships are requested to return their Fair Log-
books (Form g11) when full, or when insufficient space remains for the

recording of observations during a further complete passage, to the Meteoro-
logical Office.

Pages from the Coded Messages Record (Form g11A), when filled, or at
the end of each voyage, should be detached, folded, and returned to the
Meteorological Office.

The Port Meteorological Officers and Merchant Navy Agents inspect
instruments in observing ships quarterly, when possible, and they will
replace, as necessary, any gear lent by the Meteorological Office. These
officers will also check the accuracy of barometers, etc., in observing ships,
but marine observers should themselves frequently check by comparison.
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NAUTICAL OFFICERS AND AGENTS OF THE MARINE DIVISION
OF THE METEOROLOGICAL OFFICE, AIR MINISTRY

Captains and observing officers of the Voluntary Corps of Marine Observers
will always be welcomed at headquarters, where the Marine Superintendent
will be pleased to show them how their observations are utilised in meteoro-
logical research and weather forecasting.

Headquarters

Commander C. E. N. Frankcom, O.B.E., R.D., R.N.R., Marine Superin-
tendent, Meteorological Ofhice, Air Ministry, Headstone Drive, Harrow,
Middlesex. (Telephone: Harrow 4331, Ext. 324).

Commander J. Hennessy, R.D., R.N.R., Deputy Marine Superintendent.
(Telephone : Harrow 4331, Ext. 323).

Mersey

Commander M. Cresswell, R.N.R., Port Meteorological Officer, Room 617,
Royal Liver Building, Liverpool, 3. (Telephone : Central 6565).

Thames

Commander C. H. Williams, R.D., R.N.R., Port Meteorological Officer,
Room 4, Ibex House, Minories, London, E.C.3. (Telephone : Royal 1721).

AGENTS

Bristol Channel

Captain E. Hall, Room 120, Exchange, Mount Stuart Square, Cardiff
Dock.

Clyde
Captain W. W. Elliott, c/o Messrs J. Goldie & Sons, 27 Oswald Street,
Glasgow, C.1. (Telephone : Central 7435).

Forth
Captain G. More, * Craigneuk ", Dechmont, West Lothian. (Telephone :
Dechmont 19).
Humber

Captain R. E. Dunn, cfo Principal Officer, Ministry of Transport,
Trinity House Yard, Hull.

Southampton
Captain Sir Benjamin Chave, K.B.E,, Royal Mail House, Southampton.

Tyne
Captain F. B. West, Custom House Chambers, Quayside, Newcastle-on-
Tyne. (Telephone : Newcastle 23203).
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