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Editorial

In Athens there is a tower—the Tower of the Winds—erected about 200 B.cC.,
the eight sides of which are orientated to the true points of the compass. On each
side a sculptured figure represents one of the eight named wind directions of
Ancient Greece. The primary purpose of the tower seems to have been to tell the
time and for this purpose each side also contains a sun-dial of special design. The
names of the eight cardinal points of the compass-rose on the Mediterranean
charts of the thirteenth century were similarly those of the familiar wind directions
of that region. Some of these names remain in the modern nomenclature of the
Mediterranean winds—Bora from the Ancient Greek Boreas, and Sirocco and
Levanter from the early Mediterranean terms Syroco and Levante. The important
role of the wind in the life of the people—ashore and afloat—in these early days
in the Mediterranean is thus immortalised; history, allied with climatic conditions,
decreed that this region should be the cradle of the ancient navigators as well as of
the European civilisations—but its seamen had no monopoly of winds. (The
captains of the Arab dhows probably knew as much about the winds as anybody
in those days but they seem to have left few written records of their knowledge.)
And the art of navigation gradually spread to northern Europe as the use of the
deep-sea sailing ship became more general and seamen gradually became more
venturesome.

The sailing ship now remains mainly in the realm of sport and pleasure, but to
the seaman the wind is still the most important meteorological element for the
comfort, safety and economical operation of his ship—be she propelled by power
or sail and whether she be large or small. And because the oceans occupy three-
quarters of the world’s surface and the winds are such a vital clue to the character
and intensity of the various weather systems, wind is also a most important element
in the radio weather message which a ship sends to the meteorologist ashore. The
wind is, in effect, a check on the pressure reading. A wrongly reported wind ob-
servation from a lone ship may completely mislead the meteorologist and be the
cause of an erroneous forecast—which could affect the safety of shipping and have
repercussions on the safety of the reporting ship herself. The value of wind observa-
tions to the meteorologist is evident from the usefulness of observations from
trawlers and ‘auxiliary ships’ in which the wind is an essential but pressure readings
are optional; the wind is an observation which any experienced seaman makes as
part of his normal job, without the aid of instruments.

The seaman and the meteorologist owe much to Admiral Beaufort—for the
anemometer is an expensive instrument and finding a site for its efficient exposure
aboard ship is so difficult that the Beaufort Scale remains the most effective and
efficient method of indicating the wind force and direction at sea. And here nature
combined with the seaman’s experience plays its part—for the disturbance of the
sea gives a very convenient and true measure of the wind force in the open ocean,
subject to certain qualifications. Useful modifications have been made to the
Beaufort Scale by the World Meteorological Organisation during recent years in
accordance with recommendations made by the Commission for Maritime
Meteorology. The most significant of these was the substitution of the present sea
disturbance equivalents in 1939 for the old criterion of the effect of the wind upon
the behaviour of a sailing ship. (Seamen had, in fact, used these sea disturbance
equivalents ever since the advent of the steamer but they had not been officially
classified or recognised internationally.) In 1957 the nomenclature of the Beaufort
Scale was rationalised by the introduction of the terms ‘near gale’, ‘gale’, ‘storm’
and ‘violent storm’ for winds of force 7, 8, 10 and 11 respectively in place of the
earlier terms ‘moderate gale’, ‘fresh gale’, ‘whole gale’ and ‘storm’. ‘Moderate’ is
scarcely an appropriate adjective for a gale!

Back in 1920, as a result of a long series of observations and experiments made
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by Sir George Simpson at Bell Rock lighthouse, the Beaufort Scale numbers were
related to the equivalent wind speeds which would be recorded by an anemometer
at a standard height of ten metres. These are the equivalents which appear at present
in the Beaufort Scale. Recent investigations made by Netherlands meteorologists
with anemometers aboard light-vessels in the North Sea indicate that some of these
wind speed equivalents are inaccurate. The present equivalents in the lower ranges
are said to be too low while in the higher ranges they are too high. For example,
the present equivalent limits for Beaufort 3 are 7—10 knots whereas the Netherlands
experiments show that this ought to read g-12 knots, while for Beaufort 10, the
present equivalent limits of 48—55 knots ought, according to the Netherlands
experiments, to read 43—48 knots. The differences in the lower ranges are thus not
very great, but they are quite considerable in the higher ranges. At the last con-
ference of the Commission for Maritime Meteorology some doubt was expressed
as to the accuracy of these Netherlands figures, having in mind that the experiments
were made in the North Sea, where conditions are not necessarily representative
of the open ocean. It was decided that further verification was necessary (e.g. aboard
weather ships) and that if no better equivalents have been derived by the next
meeting of that Commission, the Netherlands equivalents would be recommended
for international adoption. Some comparative readings are being made at present
aboard the British weather ships; the deck officers make independent visual
observations according to the Beaufort Scale, which are subsequently checked
against the ship’s anemometer readings. These ships carry two anemometers, one
each side of the main yard, at a lateral distance of 8 ft. from the top-mast and at a
height of about 50 ft. above the deck (65 ft. above the waterline). This exposure
ensures, as far as possible, that the anemometer is free of the eddying effects due to
the ship’s hull, superstructures etc.: the wind speed reading is always made from
the one on the weather side.

C. F. Brooks, an American meteorologist, who was very keen about weather
observations at sea and did numerous voyages aboard merchant ships, found that
the sea disturbance due to wind was much affected by sea temperature. On the edge
of the Grand Banks, for example, he found that with a force 5 wind, when the sea
temperature was warm under the influence of the Gulf Stream, the sea disturbance
was normal and in agreement with the Beaufort Scale for a wind of that force.
When the ship passed into the cold water of the Labrador current, although the
wind force remained the same, the sea disturbance diminished very appreciably.
In winds over force 7 it seems unlikely that this difference would be very noticeable,
but that it is only in moderate winds there is a likelihood of the mariner under-
estimating the wind speed from the sea appearance; this is a complication against
which voluntary observers at sea should be on their guard.

In the Canadian weather ships some experiments have been made to investigate
other physical means of estimating wind force, for example by the feel of the wind
on the face, movement of halliards and flags, and noise in the rigging. Seamen are
generally aware of these, but this is the first time that detailed study has been made
of them. A copy of the table which was prepared as a result of these trials is on
page 138.

The sea disturbance equivalents given in the Beaufort Scale are for the open
ocean and concentrate on the appearance of the sea surface created by the wind
which is blowing at the time and take no account of height of waves. During day-
light and on clear nights there are few occasions when the wind force cannot be
accurately judged from this criterion. It is on very dark nights, particularly when the
wind is light, that the observer needs to use other means to determine the wind
force and direction. When the wind is aft or on the quarter it is easy to fall into the
pitfall of imagining that the wind is light! '

It is hoped that the sea state photographs recently published by the Meteorological

Office will help the inexperienced observer in this important job of estimating
wind force from this criterion.
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Wave observations, which are intimately related to the wind, have assumed a
new importance recently, because of the realisation of the fact that waves have the
greatest effect in retarding a ship’s progress through the water as well as their
obvious effect on comfort and safety. Certain meteorological services have been
including, in their radio weather bulletins for shipping, information about waves,
and the 1960 Convention for Safety of Life at Sea recognised the value of this.
Although the appearance of the sea is directly related to the force of the wind, the
height and period of a sea wave depends largely upon the fetch and the depth of
water and upon the length of time that the wind from a certain direction has been
blowing on the locality of the observer. The presence of a swell wave, having no
direct connection with the local wind, when it is associated with a sea wave causes
many difficulties for the observer—particularly when the swell is running in the
same direction as the wind and therefore enhances the sea wave.

International instructions to observers at sea contrive to give guidance as to the
best method of making visual estimates of period and height of waves and to dif-
ferentiate between sea and swell waves. But such observations are admittedly
difficult from a moving ship and the instructions are difficult to phrase, but efforts
are being made to improve them. Recent visual observations made aboard ocean
weather ships and fishery research ships when compared with simultaneous observa-
tions of wave records have indicated that such visual observations if carefully made
are reasonably accurate. A weather ship on duty at an ocean station spends much of
her time stopped, which facilitates accurate wave observations.

Taking all the difficulties into consideration, the impression in the British
Meteorological Office is that visual observations of wind and waves, as made by
voluntary observers at sea, are usually made carefully and conscientiously and are,
in general, reasonably accurate. But as with all meteorological messages, even when
the observation is accurate, the possibility of coding and transmission errors arises;
the work of a voluntary observing ship continues to be a joint task of the deck and the
radio departments. It is just a matter of voluntary teamwork. C. E.N. F.

Report of Work for the Year ended 31st December 1961

(MARINE DIVISION AND MARINE CLIMATOLOGY SECTION OF THE
METEOROLOGICAL OFFICE; VOLUNTARY OBSERVING FLEET AND
OCEAN WEATHER SHIPS)

1. Voluntary Observing Ships

The British voluntary observing fleet is comprised as follows, the numbers being
the monthly averages during the year 1961:

(a) 489 Selected Ships, which are supplied on loan with a full set of meteoro-
logical instruments, and which make complete observations (code form
F.M.214) every 6 hours and transmit them by radio to selected coastal
stations, wherever their voyages take them.

(6) 47 Supplementary Ships, which make somewhat simpler observations
than the Selected Ships and are supplied on loan with only a barometer,
air thermometer and screen. They use abbreviated code form F.M.22a
for their messages.

(c) 109 coasting (‘Marid’) vessels, and one light-vessel, which make sea
surface temperature observations in British coastal waters and transmit
them in a special code by w/T or R/T. When in the North Sea these ships
include in their messages wind, weather and visibility observations.

(d) 13 light-vessels which make observations of wind, waves, visibility and air
and sea temperatures. 11 of these send coded reports by r/T; the other 2
only record their observations for climatological purposes (reports from

96



Dowsing, Galloper and Royal Sovereign light-vessels figure in the B.B.C.
‘s-minute’ weather bulletins for shipping).

(¢) 22 trawlers which make visual observations only (no instruments being
needed) and transmit them by W/T or R/T (code form F.M.23B) to radio
stations in the United Kingdom, Canada, Iceland, Norway or U.S.S.R.,
depending on the area in which they are fishing.

(f) 36 Auxiliary Ships, which make and transmit visual observations similar
to those made by trawlers, with the addition of pressure and air temperature
readings from the ships’ own instruments (using the ‘Shred’ code). These
ships only do this work when in areas where shipping is known to be
sparse (see the map on page g9).

This total of 719 ships represents 18%, of the world’s total of about 3,900
voluntary observing ships. (British shipping represents about 15% of world
tonnage.)

The recruiting of the ships, instructing the officers in their voluntary observing
duties, and supply of the instruments is the job of the Port Meteorological Officers
at London, Liverpool, Southampton, Glasgow and Cardiff and the Merchant
Navy Agents at Newcastle, Hull and Leith. During the year, they have, between
them, done their best to visit each voluntary observing ship at least once every
three months. During such visits newly joined officers are instructed as necessary
in their voluntary observing duties, and a special effort is always made to see the
radio officers in addition to the observing officers.

During the year a conference of Port Meteorological Officers and headquarters
staff of the Marine Division of the Meteorological Office took place. These con-
ferences, which are held at intervals of about 18 months, are for the purpose of
discussing and remedying any difficulties that have become evident in connection
with the meteorological observing at sea, to investigate and endeavour to rectify
any complaints received about weather bulletins for shipping and to consider any
improvements which might be made to publications, instruments, etc. To have
these personal contacts between the Marine Division, Port Meteorological Officers,
Merchant Navy Agents and the ships, supplemented by the letters to observing
ships in which Lt. Cdr. L. B. Philpott acknowledges and comments upon each
meteorological logbook, retains the traditional relationship between the Merchant
Navy and the Meteorological Office.

During the year the Selected and Supplementary Ships have continued to make
useful observations of sea surface currents and ice. Certain Selected Ships fitted
with immersed logs have been making special ocean current observations with the
object of assisting us to improve the accuracy of our methods of determining the
surface currents, and the weather ships have also been actively engaged in this
work. We have had a gratifying increase in the number of ice observations received
during the year. The use of a special column in the logbook for recording aurora
observations was ceased during the year, due to the decrease in sunspot activity,
but voluntary observers continued to send useful and detailed manuscript reports of
auroral phenomena which they observed. The Marine Observers’ Log is evidence of
the variety of other observations of natural phenomena which have been received
during the year.

In order to assist the International Indian Ocean Expedition (see The Marine
Observer, April 1961), twelve ships which normally spend much time in the Indian
Ocean have been specially recruited to the Supplementary list, while efforts have
been made to recruit as many Auxiliary Ships as possible for this area, particularly
tankers.

By arrangement with the Hydrographer of the Navy and the Director of the
Naval Weather Service, H.M. survey ships, using their own tested instruments,
are now keeping our meteorological logbook and sending radio weather messages
to the appropriate coast stations. 'These ships, being Naval vessels, do not form part
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of the voluntary observing ship fleet, but their work lies almost invariably in the

sparse areas of the world and their observations will therefore be of great value.
The British voluntary observing fleet includes ships of over 100 shipping

companies and the table below shows the variety of trade routes on which they are

engaged.
Numbers of British Selected and Supplementary Ships on main routes from and

to the United Kingdom
Australasia 116 Atlantic coast of S. America 19
Far East 50 Pacific coast of S. America 8
Persian Gulf 22 Pacific coast of N. America 8
S. Africa 27 Europe, mainly northern Europe 40
N. Atlantic 96 Falkland Is. and Antarctic 5
W. Indies 21 World-wide ‘tramping’ 89

The map on page g9 shows the position of British Selected Ships in various parts
of the world on 2oth December 1961 (a date picked at random).

The table below gives some detail about the daily average of radio weather
messages received at the meteorological communications centre at Dunstable
(Bracknell after 3oth September 1961) from merchant ships during the year.

Daily number of reports received from ships

(a) North Atlantic (east of 40°w and north of 35°N)
U.K. Selected and Supplementary Ships 84

Coasting vessels (‘Marid’ ships) 12
Foreign ships 3I
Trawlers 9
Total 136

() North Sea (51° 30'N to 61°N and 4°w to 7° 30'E)
U.K. Selected and Supplementary Ships g

‘Marid’ ships (coasting vessels) 5
Trawlers 3
Total 17
(¢) Light-vessels 36

These reports, combined with those from the ocean weather ships, provide an
adequate network, although there are obvious seasonal gaps and permanent gaps,
where shipping is sparse.

The North Sea is an area where ship reports are very valuable, but they are never
very numerous, because so much of the shipping there tends to hug the coasts.
Reports from ships anywhere in the open waters of the North Sea are particularly
welcome.

British trawlers have given good service during the year, in view of the difficulties
under which they have to work; the number of reports received at U.K. radio
stations was 353 per month, but the total number of reports they transmitted to
British and foreign stations was 657 per month.

About g75 meteorological loghooks were received during the year from ships of
the voluntary observing fleet, the scrutiny of which shows that a high standard
of observing has been maintained. Four barographs were awarded to the masters of
merchant ships for long and consistently good observing work and Excellent Awards
were awarded to the master, principal observing officer and senior radio officer of
the 100 best observing ships during the year.
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2. Ocean Weather Ships

The British ocean weather ships completed 14 years of service in the North
Atlantic during the year. Weather Reporter, the third of the original British weather
ships (formerly ‘Flower’ class corvettes), was withdrawn from service in May and
replaced by the former ‘Castle’ class frigate H.M.S. Pevensey Castle, now renamed
Weather Monitor. Weather Watcher, the last of the older ocean weather ships, was
replaced in December by Rushen Castle, now renamed Weather Surveyor. The
conversion of these two ships was done by a shipyard at Blyth (Northumberland).
The ‘Flower’ class vessels, which have now been disposed of, did a very good job
and were economical to operate. Their successors are giving successful service;
being larger they provide roomier and more comfortable accommodation, and their
communication facilities are better. ‘

Since 1st July, by international arrangement, surface meteorological observations
have been made hourly at ocean stations ‘A’, ‘I’, ‘J’, ‘K’ and ‘M’, instead of three-
hourly as was the case previously; this is now in line with the practice at land
stations.

During a severe depression at station ‘I’ in September, meteorologists aboard
Weather Reporter regularly carried on with their upper air observations, radio
sonde and radar wind, when winds of 76 to go kt. (Beaufort force 12) were being
experienced. This job involved launching a g ft. diameter balloon with instruments
attached, a very difficult task in a small ship in such bad weather.

Special observations were made aboard the weather ships to check the accuracy
of the Beaufort wind scale, and some experiments were made with a special buoy
to obtain rainfall measurement at sea.

In the Birthday Honours List, Captain Sobey, who has served in these ships
since 1947, was awarded the M.B.E., whilst in the New Year’s Honours List of
1962 Mr. H. F. Clifton, boatswain of the Weather Reporter, who has served a like
period was awarded the B.E.M.

Weather Adviser, while en route for station ‘K’ in the Bay of Biscay, visited the
Isle of Man in September, when a number of visitors were shown round the ship.

Oceanographical work continued to be done for the Ministry of Agriculture,
Fisheries and Food and for the Department of Agriculture and Fisheries for
Scotland.

At station ‘J°, which is the busiest station, an average of about 1,200 aircraft per
voyage of 24 days were supplied with meteorological information and navigational
aids during the year; this compares with an average of about 150 a voyage in 1950.
The British weather ships made about 1,000 radio contacts with merchant ships
during the year, mostly in connection with radio weather messages for relay to
G.P.O. coast stations.

Radar wind observations attained an average height of 60,200 ft., the maximum
height being go,500 ft.

3. Marine Climatology and Enquiries

Work continued with the tabulation of radiation records made by British ocean
weather ships during the year, in a form suitable for punching on to cards. The
data were also tabulated in the form required by the I1.G.Y. Meteorological Data
Centre. An investigation was started into the relation between hourly values of
total solar radiation and the type and amount of cloud.

The new International Maritime Meteorological Punch Card, approved at the
13th Session of the W.M.O. Executive Committee (Geneva, May 1961), was
introduced for the punching of ships’ observations as from 1st January 1962.

Enquiries were dealt with from Government Departments, meteorological
services of other countries, scientific institutions, shipping companies, commercial
firms and private individuals. The number of formal enquiries into shipping casual-
ties was larger than usual. Charges were made for supplying the information when
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appropriate. The following examples give an idea of the range of the enquiries
dealt with:

Details of wind, sea and cloud cover were supplied to Cable and Wireless, Ltd.,
with reference to the laying of a Sydney—Auckland cable link.

A firm of consulting engineers was provided with information regarding high
waves on the Palestine Coast. -

Information about the number of days a month when wind and sea would make
it impossible to board vessels from small boats in the Channel was supplied to
Shell Tankers, Litd., from the records of light-vessels.

Humidities, and mean air and sea temperatures, were provided in connection with
the carriage of timber to be stowed below deck from Singapore to Port Sudan.

Enquiries about ice conditions in areas adjacent to the North Atlantic, in particular
the St. Lawrence and Great Bank, and Baltic, were dealt with; ice maps were
supplied to fishing interests, merchant ships and interested scientific institutes at
home and abroad.

Weather averages in the vicinity of Brunei (Borneo) were supplied in connection
with the trials of hovercraft.

Data were given for the sea areas off Sheringham (Norfolk) to a film company.

4. Publications

(@) The Marine Observer was published quarterly.

(5) A new edition of M.O. 509, Decode for Use of Shipping, now entitled
Ships’ Code and Decode Book, was published. The main purpose of this edition is
to provide Celsius dew point tables and instructions, and general distribution will
not be made until Celsius thermometers are available for use in ships.

EXCELLENT AWARDS, 1961-1962

The July number of The Marine Observer once again brings us the pleasant task
of congratulating the masters, principal observing officers and radio officers of the
hundred ships which have sent us the most careful and painstaking meteorological
logbooks during the year ending on 31st March, thereby qualifying for an excellent
award. The past year’s list is published on pages 102 to 104 of this issue, and below
is the eighth annual short list of those ships which have sent us the best
meteorological logbooks during the year:

1. Clan Macleod (Clan Line), Captain R. Harber.
Denbighshire (Glen Line), Captain T. R, Walker.
Pacific Fortune (Furness Lines), Captain R. Marbey.

2. Chindwara (British India Line), Captain M. H. Vincent.
Gloucester City (Bristol City Line), Captain E. Irish.

- Stdonia (Anchor Line), Captain W. S. Thomson, 0.B.E.

3. Anno (Mitchell & Rae, Ltd.), Captain J. C. Cowie.
Apollo (Bristol S.N. Co., Ltd.), Captain G. V. Barnes.
Gardema (J. Robinson & Son, Ltd.), Captain J. H. Gray.
Glenroy (Glen Line), Captain D. Stewart.
Hertford (Federal Line), Captain H. C. R. Dell.
Laksa (Chr. Salvesen & Co., Ltd.), Captain L. B. Anderson.
Lismoria (Donaldson Line), Captain R. McNie.
Port Adelaide (Port Line), Captain E. W. Dingle, M.B.E.
Willowpool (Sir Robert Ropner & Son), Captain F. D. Lloyd.
Zinnia (J. Robinson & Son, Ltd.), Captain W. R. Hunter.

We congratulate Apollo and Lismoria on their third consecutive appearance
in the annual short list, and Gloucester City, Hertford and Zinnia on appearing for
the second year running. Photographs of the three best ships of the year appear
opposite page 124. ‘
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received the first warning of tropical revolving storm ‘Betsy’, in position 15° 30'N,
44° 12'w. The ship’s course and speed at the time were 245°, 16-0 kt., on a collision
course with the centre of the storm. The wind, which was ENE, force 4 at the time,
began to veer and increase at about 1000 and by 1500 had steadied in the east. The
weather was deteriorating rapidly, so the vessel was hove-to for 1o hours. Whilst
the vessel was heading towards the storm, the barograph trace fell steadily, until
course was altered to 180° at 0745, when the trace levelled out slightly. After the
vessel was hove-to, the trace steadied and began to rise slowly, the wind force
remaining unchanged. By 19oo the wind direction had veered about one point;
the change of direction continued and by o8co on the 4th the wind was sg’ly. In
the evening the wind was force 4—5 from a southerly point. Very heavy confused
swells were experienced during the time that the vessel was hove-to; lightning was
also seen in the south, but no thunder heard. It is estimated that the closest approach
to the storm centre was 140 miles.

Note 1. During the period of this account the maximum wind speed recorded in the ship’s
meteorological logbook was 40 kt., the maximum wave height was 26 ft. and the minimum
pressure was 10082 mb.

Note 2. See also the article on page 128.

s.s. Media. Captain R. J. N. Nicholas, r.p. Liverpool to New York.

11th September 1961

GMT )

1000 A hurricane warning was received that ‘Betsy’, estimated depth 965 mb.
in 41°N, 46°W at ocooo on the 11th, was expected to reach 46°N, 34°W
at oooo on 12th.

1020 Acting on this information, course was altered to 270° to endeavour to
keep Media north of the hurricane, having such short notice. Wind
s’ly, force 4—5; overcast and clear. Moderate sea; heavy wsw swell.
Barometer 1013:2 mb., falling. Working on Dunstable’s position,
Media would then pass approx. 120 miles to the north of the centre at
about 0400 on the 12th.

Position of ship: 50° 32'N, 21° 48'w.

1200 Commenced sending three-hourly reports to Dunstable, also cqQ
messages.

1400 Wind backing slowly to s'E, force 6 and barometer falling rapidly.

1505 Drizzle commenced.

1700 Continuous drizzle and occasional rain.

1goo Wind veered very rapidly.

2045 Wind veered to sE, force 7. It was now apparent that the vessel was
going to pass very close to the centre of ‘Betsy’ and that the estimated
position and movement of the hurricane, as given, was much further
south than the actual position.

2230 Wind moderated and became variable, force 4-5, with continuous
heavy rain.

2300 Wind variable, force 3—4, but mainly se’ly. Barometer 960'4 mb.,
falling.

2330 In position 50° 30'N, 27° 40'W the expected shift of wind took place.
The wind shift to Nw, hurricane force (estimated at over go kt.),
took place like an explosion. The barograph showed a slight fall after
this, before beginning to rise almost vertically. A special report was
sent to Dunstable giving the centre of ‘Betsy’.

12th September

oooo The wind was estimated to be about go kt. and speed and course were
adjusted as necessary to combat the sudden high sea and very heavy
confused swell.
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oroo Wind now moderated to NW'ly, force 12 (68 kt.) with continuous heavy
rain throughout.

orro Rain ceased; wind moderating slowly, but no change in direction.

ozo0 Wind veered to Nw'w, force 10; cloud cleared; visibility good apart
from spray. Barometer still rising sharply.

o300 Course set to 243°; working up to full speed again.

ogoo Ceased sending three-hourly reports,

1000 By now the barometer had steadied. Wind wNw. Variable cloud with
occasional heavy rain showers.

Note. Dr. F. W. Reichelderfer, Chief of the U.S. Weather Bureau, comments:

“A report from s.8. Media was included in the oooo GMT collective received via Paris on
12th September 1961. This report was very helpful to our forecasters in locating Betsy’s
position, since the Media gave her position near 50°N, 27°w, which at that time was approxi-
mately 100 n. miles wsw of Betsy’s centre. Unfortunately, we were unable to find in
preceding or subsequent Paris collectives any other reports originated by the Media.

““m.v. Rangitata furnished 1200 and 1800 reports on 3rd September, as well as an o6co
message on 4th September, and cooo and o600 reports on 5th September. All of these reports
were of much value to our forecasters in issuing advices on this storm, especially the ob6oo
observation of 4th September. At that time, Rangitata reported her position in approxi-
mately 18° 30'N, 46° 12’W, or about 150 n. miles east of Betsy, and this was the only
observation received from this quadrant of the storm.

““The Weather Bureau commenced issuing Hurricane Betsy warnings at o400 on 3rd
September, when it was first reported near 15° 30'N, 44° 12'w. Warnings on this storm were
issued for broadcast to ships every six hours until 14th September when Betsy, with much
diminished intensity, was centred at 1800 near 62°N, 24°w.

‘‘Please convey to the captains and ships’ officers of Media and Rangitata our sincere thanks
for their co-operation in furnishing valuable reports on these occasions.”

TYPHOON ‘NANCY’
Osaka Bay

m.v. Trevelyan. Captain E, F. Boyd. At anchor. Observers, the Master and all
officers.

12th September 1961. All vessels were evacuated from Kobe and Osaka and
were anchored in Osaka Bay, the total number of ships involved being some 138.

13th Barometer falling at a rate of about 6 mb. in the day.

15th Between 1500 and 2300 GMT the wind increased from light airs to
force 4.

16th By o300 the wind was force 7. The sea was choppy but no swell was
seen.
0348 : wind reached hurricane force from ssw. Engines used to ease the
strain on both anchors. Visibility reduced to about 50 yd. due to light
rain and sweeping spray. The clouds before the storm were type Cb.,
but during the height of the typhoon the cloud resembled a low
haze hanging over the area.
0415 : the sea became exceedingly rough, with a moderate swell, the
surface being a mass of white crests and foam.
o420 : wind began to decrease rapidly.
0425 : wind now force 4. Sky cleared.
o430: wind died away completely then began to blow from the
opposite direction. It increased rapidly, the force being impossible to
estimate. Swell now was much higher. Shore bases put the wind at
120 kt., and as the centre passed very near to us, the wind was
thought to have been probably about 100 kt. Swell was of the order
of 2025 ft. in height.
oboo : wind now began to decrease slightly.
o700 : wind force 5.
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0800: wind now calm and only a slight swell running. The violent
wind experienced after the passage of the centre of the typhoon con-
tinued for a longer time than it did ahead of the centre. The lowest
reading of the barometer was 935 mb. (corrected).

[ LA [T
ssb | LT

1000

LN L INGL

Barograph traces recorded by Romanby (left) and Trevelyan (right) during typhoon ‘Nancy’.

Note. At noon on 8th September 1961, typhoon ‘Nancy’, then developing, was centred at
90°N, 158°E and moving towards the west. By noon on the 1oth, the centre lay at 114°N,
1453°E, the direction of travel being wNw. Following a Nw’ly track the typhoon centre
reached 17°N, 135°E at midday on the 12th. By noon on the 14th, when the typhoon was
centred at 264°N, 1283°E, it was moving almost due north and soon afterwards it began to
curve towards the NNE, reaching 30°N, 1304°E by midday on the 1sth. It passed across the
Osaka area during the early hours of the 16th. By now the typhoon had assumed the charac-
teristics of a very intense frontal depression, and proceeding towards the NE during the follow-
ing days it reached the Bering Sea on the 2oth. During its active period, the typhoon moved
at a speed of 10 to 15 kt.

TYPHOON °‘SALLY’
South China Sea

m.v. Glenorchy. Captain N. S. Clarke. Hong Kong to Yokohama. Observers, the
Master, Mr. 1. G. Johnston, 3rd Officer and Mr. P. R. Dew, Midshipman.

28th September 1961

GMT

1215 Wind 290°, force 4, increasing rapidly; barometer 994 *4 mb., beginning
to fall quickly.

1230 Wind 290°, force 7. Sea, period 5—7 sec., height 5 ft. Swell 300°,
7—9 sec., 13—14 ft. Driving rain reducing visibility to 4 mile or less, but
occasionally improving to 3 miles.

1400-1410. Wind dropped suddenly to 290°, force 3. Confused swell coming
from 300°, o10° and o50°, height 12 ft.

1415 Air temp. 79°F (a drop of 8°); wet bulb 773° (1° down); barometer
986-7 mb. Rain ceased. Low cloud; C;7 appeared in a circle round
vessel, while a bright moon shone through Cy1. The radar showed
scattered showers in a circle of g—10 miles radius. Position of ship at
1415 was 21° §3'N, 117° 10’E, which was estimated to be 35 miles from
the centre of the typhoon.

1530 Barometer rising and wind backing to 190° and increasing to force 9.
Heavy rain.

1800 Wind 190°, force 9. Moderate rain. Vis. 5 miles.

2000 Weather moderating. Wind decreasing and rain stopping.

Several hours before the storm, the air was heavy and humid. Quite large numbers
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of ‘green fly’, dragonflies and the ordinary house fly were flying about the vessel,
but few survived the heavy rain and high winds.
Position of ship at 1200: 22° 00'N, 116° 30'E.

Bashi Channel

m.v. Trelevan. Captain G. A. McKay. Keelung to Lautoka. Observer, Mr. C.
Cornish, 3rd Officer.

27th September 1961

GMT

1200 Wind 340°, force 7. Barometer falling.

1800 Wind o10°, force 8. Barometer falling very rapidly.

28th September

ocoo Wind 020°, force 10. Barometer still falling very rapidly.
Swell from o40°, 6—7 sec., height g-10 ft.

orro Wind dropped and backed through w to sw. Barometer 28:9g6 in.
(980+7 mb.). _

orr5 Wind dropped from force 3 to a light breeze. Barometer 28-89 in.
(978-3 mb.). Waves from NNE.

o125 Wind backed to south and started rising again. Barometer 2889 in.
(9783 mb.). Sea waves still from NNE.

o145 Wind s’ly, force 8. Barometer 28-89 in. (978:3 mb.). Sea waves from
ssw and heavy swell from same direction,

0200 Barlgmeter began to rise steeply. Wind in squalls estimated to reach
go kt.

Position of ship at cooo on 28th: 22° 12'N, 122° 24'E,

Note 1. Captain William J. Kotsch, us.N.,, Commanding Officer of the Joint Typhoon
Warning Centre at San Francisco, comments:

“The reports furnished by these ships proved to be invaluable last September while
‘Sally’ was approaching Taiwan and Hong Kong and are just as interesting now in retrospect.

“The 1200 GMT report on 28th September from the Glenorchy provided the key for our
1800 warning which was based on surface reports. Sally’s position was furnished by radar
sites in Taiwan when the Trelevan was in the eye, but the ship’s timely report provided
other data of extreme value. At times other than those of the land radar and aircraft fixes,
the only information available for centre positions was ship reports such as those provided
by the Glenorchy and Trelevan.”

Note 2, Captain Kotsch sent us a copy of Sally’s ‘best track’ (see page 110) and the preliminary
story of her life which will later be published in his annual typhoon report. It reads as follows:

“The 1800 GMT surface chart for 19th September was the first to show the existence of an
area of low pressure situated to the east of Eniwetok Atoll. As this ‘low’ moved towards the
west, its falling pressures and increasing radius of cyclonic winds gave indications of inten-
sification. The first tropical depression warning was issued at 1200 on 21st September.
However, subsequent reconnaissance showed light winds and no organised centre and a
final warning was issued at 1200 on 22nd September.

“Aecrial reconnaissance continued but no apparent change was noted. A photograph of this
system, showing a well defined vortex, was taken at 0047 on 24th September by Tiros III.
‘The reconnaissance fix of 0455 on 25th confirmed this and reported 25 kt. winds with pressure
993 mb. The issue of tropical depression warnings was resumed at 0600 on 25th. At this time
the centre was moving towards WNw at 11 kt. and intensifying slowly. The first tropical
storm warning was issued at 0600 on 26th, although subsequent analysis showed that Sally
actually became a tropical storm at 1800 on 25th. She started a gradual turn towards the west
and continued intensifying, reaching typhoon strength at 0600 on 27th. Sally reached her
maximum intensity (70 kt.) at 1200 on 277th and at this time was headed west towards southern
Taiwan. She crossed the island at approximately o600 on 28th and after weakening slightly
again reached 70 kt. intensity as she entered the Chinese mainland, passing 15 miles north of
Hong Kong. She had weakened to about 40 kt. at this time and continued to weaken as she
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turned towards the wsw. Sally remained approximately 30 miles inland and moved parallel
to the coast-line until 1800 on 29th when the final warning was issued.

“Sally travelled 2,775 miles from the first to the last warning: 1,850 miles of this distance
were covered by warnings, whilst the remaining 925 miles occurred during the period when
warnings were not issued. Sally’s minimum was g kt. on 26th September and the maximum of
20 kt. occurred whilst crossing the island of Taiwan.”

Note 3. Readers will note from the above, that photographs taken by the American Satellite
Tiros III were used in the study of Sally. Specimen photographs taken by Tiros I, the first
weather satellite, were published in the April 1962 number of The Marine Observer.

DEPRESSION
South Pacific Ocean

m.v. Port Adelaide. Captain E. W, Dingle, M.B.E. Port Chalmers to Balboa.
Observers, Mr. 1. Lister, 2nd Officer and Mr. S. N. Hurst, 3rd Officer.

16th—17th September 1961

GMT

1200 16th September. Position 43° 36's, 151° oo’'w; wind 270°, force 3;
barometer 1007-4 mb., falling.

1300 Wind backed to 230°, force 2; drizzle commenced.

1550 Drizzle stopped; wind 280° 5 kt.; barometer still falling erratically.

1800 Position 43° 06's, 148° 48'w. Wind o10°, force 3; barometer 10018,
falling; sky overcast. Position of depression by weather map 32°,
157°W; barometer 1002 mb.

2400 Vessel’s position 42° 36s, 146° 48'w. Wind 09o°, force 2/3; barometer
994 -5 mb., falling; sky overcast.

o230 Wind 160°, force 6/7; barometer 9858 mb., continuing steep fall.
Air temp. 48-5°F; continuous drizzle and rain.

0325 Wind continued decreasing and backing until now o070° force 2-3;
swell 080° about 6 ft. Barograph levelling, 9838 mb., having fallen
23+6 mb. in approx. 15 hours. Air temp. 52-5°, which is a 4° rise in
20 min.

o400 The following additional report was sent to oBs Wellington.

16423 45204 90504 95515 83452 9XXXX 15670 00152 10624, with the
following plain language message—‘‘0320z wind 160°, 27 kt., backed
to 070° 7 kt. Temperature rise 4° suggests centre approximately 41°,
145°W, note pressure 9834 mb.”’

This was transmitted via ZLB at 0431 on frequency 12622 mc/s.

o555 Whilst making out the synoptic report the wind changed from light
and variable NE to 250° 30 kt., which increased to 35 kt. by o6oo,
temperature etc. as in report. As vessel must have passed through the
centre the following plain language message was added to this report—
“apparently passed through or very close to centre”,

o6o5 Wind now 240°and increased to 45 kt.; sea and swell increasing quickly;
barometer rising.

1100 Wind 290°, force 6; the sky varied between cloudless and overcast
with light rain, these conditions following one another quite rapidly.

1430 Ship’s position by observation 41° 07's, 142° 03'w. The Wellington
weather situation for o6oo on 17th gave the central pressure of this
low as 989 mb. in position 41°s, 144°W.

Note. Dr. M. A. F. Barnett, Director of the New Zealand Meteorological Service, comments:

“The reports received by this Service from several ships in the neighbourhood of the
storm at different times are yet another example of the extreme value of weather reports
from ships in general, and in these waters in particular. They also show that the dimensions
of storms of this sort can be quite small, and their intensity could remain unsuspected if
there happened to be no ship in the immediate vicinity of the centre.
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“The storm reported by the Port Adelaide had its origin as a shallow depression of 1019 mb.
about 1800 GMT on 12th September, some 100 miles southeast of Lord Howe Island. It moved
slowly eastwards, deepening gradually, and at 06oo on 15th was located about 250 miles
southeast of Kermadec Islands, with a central pressure about 1007 mb. From this position
it moved southeast into an area from which no weather reports were received, and its position
and intensity could only be surmised. Up to this time no reports of strong winds had been
received, but a special message in plain language from the Slamat, 35° 30’s, 164° 48'w at
2030 on 15th—“Lowest pressure 993 mb., severe rain, force 8 to ¢ winds”’—indicated that
the depression had deepened and become intense. The following reports from the Batu also
confirmed this:

1800, 15th: 35° 18%s, 161° 24"W. NE, 10 kt. 1009°6 mb., falling.

0000, 16th: 35° 30's, 163° 12'W. W, 40 kt. 999-1 mb., falling rapidly.

“For some days past a front lying southeastward from Fiji had been almost stationary and
a series of wave-depressions had been moving along it. Although the storm under discussion
had no connection with this front there is little doubt that its approach to the frontal zone,
the development of a wave-depression a few hundred miles to the north, and the intensification
of the storm were closely related developments. (The depression to the north was the one
referred to in the Port Adelaide’s entry at 1800 on 16th September.}

““The valuable information received from the Slamat and Batu enabled this Service to
issue gale warnings at 0000, 0600, and 1200 on 16th for the general area of the storm. Its
movement and intensity could not again be determined with any accuracy, until the detailed
reports from the Port Adelaide were received later on 17th September.

“It is fairly evident that at about 1200 on 15th a small but intense centre formed within
the area of the previous shallow depression, moved ESE at a speed of about 30 kt. and as it
passed close to the three ships mentioned, gave rise to rather sudden changes in pressure,
wind, and weather. It appears almost certain that the centre of the storm passed over or near
the Port Adelaide, but the log shows that the structure of the storm was not simple. However,
in the absence of other reports from the neighbourhood at the same time a unique explanation
of the details of the sequence of events cannot be offered.”

WATERSPOUT
Fehmarn Belt, Baltic Sea

m.v. Crinan. Captain W, Tawse. Lulea to the U.K.

r7th July 1961. At 1725 GMT a disturbance on the water was seen about half a
mile away, two points to port. At the same time it was seen that the cloud base
began to travel downwards forming a spout. The disturbance on the surface was
seen to have an anticlockwise, circular motion and at first heavy spray rose to a
height of 7o ft. Before dying away at 1735 the spray was about 6o ft. in height.
The waterspout was travelling from wNw to ese. Cloud, Cb. at 1,000-2,000 ft.;
wind Nw'w, force 3—4. Air temp. 61°F, wet bulb 58-5° sea 60°.

Position of ship: §4° 27'N, 11° 39'R.
Note. Waterspouts are unusual in the Baltic. This one was probably generated by an outbreak
of cold Arctic air flowing southwards over a warm sea.

HAILSTORM
Persian Gulf

s.8. Afghanistan. Captain D. Calvert. At anchor off Umm Said. Observers, the
Master and all deck officers.

=th April 1961. At 1445 GMT the wind veered from ENE, force 3, to ESE, force 4,
and precipitation in the form of heavy hail commenced; within a few minutes the hail
was very dense and of a size larger than tennis balls, some hailstones being estimated
to be at least 5 in, in diameter. The visibility by this time had decreased to about
350—400 yd. By 1500 GMT the hail had given place to torrential rain and visibility
had fallen still further to about 100 yd.; the wind had increased to about force 8 with
gusts up to force 12. The air temp. was 75°F and the sky was covered with Cb.

At 1510 GMmT the wind backed to NE, force g—10, but by 1512 it had decreased
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to force 6. Patches of blue sky appeared and the rain became intermittent, although
still heavy. Much lightning had been visible for the previous 2 hours and it was
seen to the eastward for the following 7 hours, during which time the wind was
backing and veering between Nw and E through N, finally becoming E, force §.

The size of the hail may be judged from the fact that the sea was a mass of white
foam caused by the splashes from the hail, the splashes being from 2 to 3 ft. high;
the damage done to the brass binnacle covers for both gyro and magnetic com-
passes, which were dented to a depth of £ in., is another indication. Over 80 holes
were found in the boat covers the following morning.

Position of ship: 24° 56'N, 51° 36'E.

1500 G.M.T.
THAPRIL 196]

816 07
7;2\' \ .2 S
i56 'b

! L~ ! ION
40°E, 50 60°

Note 1. The Chief Meteorological Officer, Middle East Command, comments:

““The synoptic situation at 1500 GMT on ~7th April is shown above. A depression which was
believed to be multi-centred was moving in a generally south-easterly track to the south
west of the Persian Gulf. The observations from Afghanistan suggest that a small but intense
thundery depression moved within the general circulation.

“The weather appears to have been unsettled over a wide area, but nothing comparable
with the conditions described above was experienced by reporting stations. Bahrain reported
heavy thunderstorms with rain. There was hail at 1130 GMT, but the size of hailstones was
reported as diameter 5 to 9 mm. The maximum wind speed at Bahrain was a gust to 35 kt.
At Sharjah there were also heavy thunderstorms with rain, but no hail. The highest gust there
was 40 kt. An aircraft in flight at 14, 500 ft. in the Persian Gulf area (precise position uncertain)
reported hail on the afternoon of the %th, but without comment on the size of hailstones.”
Note 2. Some reports of large hail have been received, but the hailstones of 5 in. diameter
now reported must be near the record. The Meteorological Glossary quotes “stones as large
as grapefruit” as the largest observed anywhere.

The observation has been noted for future use when the Persian Gulf Pilot is revised (see
“Ships’ Reports and the Pilot” in the July 1961 number of The Marine Observer).
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m.v. Manchester Venture. Captain J. E. Askew. Manchester to Grand Bank,
Newfoundland. Observers, Mr. D. Gregson, Chief Officer and Mr. W. Glanville,
2nd Officer.

3rd August 1961. At oboo GMT, when the vessel was approximately 600 miles
off Newfoundland where forest fires were occurring, a strong smell of burning was
noticed in the air. Next day, when 300 miles distant from Newfoundland, the smell
of burning wood was very strong and persisted for two hours; the sun looked pale
and had a bluish tinge. On the first occasion, the wind was wsw, force 3 early but
it later became wsw or w, force 7-8; on the following day the wind was Nw’ly,
force 5 at first, later sse’ly, force 3.

Position of ship at o6oo on 3rd: 52° 03'N, 38° 41'W.

s.s. Andria. Captain A. E. Austin. Quebec to London. ’

12th August 1961. At 1130 GMT a smell of burning timber was noticed, assumed to
be from the Newfoundland forest fires about 300 miles away. The wind was calm
and there was thick fog. Air temp. 481°F, wet bulb 481°, sea 48°.

Position of ship: 52° 16'N, 51° 27'W.
Note. Conditions over the Atlantic, east of Canada, were mainly anticyclonic during the
first half of August 1961. The atmosphere was stable and the gradient wind mainly westerly.
There were, however, some active depressions west of Newfoundland, associated with the
northward movement of warm maritime air. Thick fog is not unusual when warm maritime
air flows over the cold Labrador Current, as in Andria’s case, but the smell of smoke suggests
that the warm maritime air causing the fog had a complex history and must have spent some
time inland over areas of forest fires. It can only have had very little exchange with other air
masses during its complex history.

These three ships’ observations provide interesting examples of stable air retaining a con-
servative property like smokiness over great distances. Lismoria observed the smoky air mass
when it was aloft, while she was probably in clearer maritime polar air.

SEA FOG
Equatorial Atlantic

s.s. Braemar Castle. Captain D. W. Sowden, rR.D. Cape Town to Las Palmas.
Observers, the Master, Mr. B. Oliver, 2nd Officer and Mr. P. F. Butler, 4th
Officer.

22nd July 1961. Fog was encountered when crossing the equator. At first, the
fog appeared as a thin layer above the sea, reaching a height of about 60 ft. This
occurred at 0400 GMT and at the time the sky above was still visible and quite
clear. At o500 however the fog thickened considerably and visibility was down to
60. yd. with the sky obscured. The sun rose at 0622 and at o712 the fog began to
clear. By o800 the visibility had greatly improved, there being only a slight horizon
haze. 3/8 Cu. was present.

At oboo: Air temp. 69°F, wet bulb 68%°, sea 69°; wind, ssE’ly, force 3.

Position of ship at 0600: 0° 00’s, 7° 19'W.

Note. This observation of sea fog occurred where the South Equatorial Current converges
with the Guinea Current. Upwelling of cold water occurs frequently off the African coast near
where this observation was located, and widespread upwelling occurs in the Benguela Current
flowing northward off West Africa south of the equator. The fog was probably associated
with a mass of cold water. As there are likely to be rapid changes in sea temperature, the
thickness of the fog is likely to vary greatly; and as the fog would be associated with a tem-
perature inversion, a rise in sea temperature or an increase in wind could cause the fog to
lift off the surface and become low stratus, or disperse.

SUDDEN ONSET OF SWELL
Red Sea

s.s. City of Lucknow. Captain B. T. Wortley. Djibouti to Suez. Observer, Mr. D.
Oldfield, Junior 2nd Officer.
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277th July 1961. At 1930 GMT the wind veered from 330° to 060° and increased to
force 4; the air temp. dropped from 89°F to 86° and a shower was seen near the
ship. A sudden swell, 5 ft. in height, came in from 300° with a period of 5 sec. It
arrived in four or five lines at a time, then died down for about 30 sec. to 1 min.,
after which interval it again moved in. This cycle kept repeating, though with de-
creasing height of waves, until 2120. Throughout the day the wind had been light
and variable.

Position of ship: 18° a5'N, 39° 58'E.
Note. We are advised by the National Institute of Oceanography that there is no standard
explanation for this phenomenon. From a meteorological point of view it was associated with

the atmospheric division between dry northern hemisphere air and the more humid southern
hemisphere air.

CURRENT RIP
North Atlantic Ocean

m.v. Trecarrell. Captain 1. M. Price. Cape Town to Dakar.

14th August 1961. A current rip lying 030°~210° was observed at 0845 GmT, the
depth of water below the ship being 43 fm.; at ogoo the vessel crossed the 100 fm.
line. The rip was very pronounced, with a fairly deep swell on one side and a more
or less rippled sea on the other, but steering was not affected. Wind Nw’ly, force 3.
Sea temp. 79°F.

Position of ship: 10° 25'N, 16° 39'W.
Note. This current rip occurred in the area of complex flow where the North Atlantic

Equatorial Countercurrent impinges on to the West African coast becoming the Guinea
Current. Large-scale vertical exchanges within the sea occur off this coast.

Indian Ocean

s.s. Stratheden. Captain P. G. Lawrence. Singapore to Colombo.

2g9th September 1961. At 1100 GMT, a marked line of choppy water was seen
extending from horizon to horizon, ahead of the vessel, lying from SSE to NNW.
On passing through, it was found to be some 200300 yd. in width, with the wave
crests breaking at right angles to the true wind as observed from the ship. As no
change of wind was observed at the time of passage, the reason for this is not under-
stood. The charted depth was 2,120 fm. and the echo sounder was in use at the time
of observation. Course 270°; speed 17% kt. Sea temp. at 1200 GMT, 82°F (same as at
0600).

Position of ship: 5° 55'N, 9o° 25'E.
Note. This current rip occurred where water flowing north-westwards through the Straits
of Malacca converges with east-going water of the Equatorial Countercurrent.

LINE OF DEMARCATION
near Galapagos Islands

m.v. Hinakura. Captain N. L. Warren. Balboa to Auckland. Observer, Mr. R. E.
Barnard, 2nd Officer.
21st July 1961. At 2100 GMT the ship steamed across a well-defined line of de-
marcation at the edge of the Peru Current. The line, lying from 270°-0g0°, was
about 200 yd. wide and was marked by a confused sea, heaped up against the wind
which was s, force 3 at the time. There was a fall of sea temp. from 78°F to 67°.
Position of ship: 1° 00N, 94° 12'Ww.
Note. We get frequent reports of current rips and rapid changes of sea temperature off Peru
and towards the Galapagos Is. (see report of m.v. Port Wellington, below). They are all of
interest and will be used in building up data that will make possible a statistical investigation
of phenomena related to the upwelling of the sea off Peru. Some mariners have used these
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phenomena as aids to navigation, e.g., the fall of temperature has been found sufficiently
dependable for a ship homeward bound from New Zealand to take a Great Circle course as
far as the equator in 83°w and as soon as the Humboldt Current (Peru Current) was reached
(sea surface temperature falling abruptly) to set course for Malpela Island (see The Marine

Observer, April 1955, page 95).
CHANGE IN SEA TEMPERATURE

North Pacific Ocean

m.v. Port Wellington. Captain C. A. Hodson. Balboa to Auckland. Observer, Mr.
J. W. Gunn, 3rd Officer.

23rd July 1961. The sea temp. at 1800 was 74°F and during the next three hours
it fell 64°, to 673° when the vessel entered the Peru current. Wind s’ly, force 3—4;
low swell from ssE.

Position of ship: o° 20N, 96° 23'W.

ICEBERGS
off Southern Greenland

s.s. Birmingham City. Captain J. R. Campbell. Churchill to Swansea. Observers,
the Master and deck officers.

27th August 1961. Between ogoo and 1215 GMT five icebergs were sighted in the
following positions:

(r) 58° 36'N, 43° 32'W. (2) 58° 361'N, 43° 31}'W. (3) 58° 31d'N, 43° 27'W.
(4) 58° 33'N, 42° 56'W. (5) 58° 323'N, 42° 55'W. The region is 70 miles s'E of Cape
Farewell. These positions can be considered to be accurate and were obtained by
using radar bearings and distances from the vessel. The ship’s position was fixed
by stellar and sun observations. Berg (1) was measured by sextant angles and found
to be 2435 ft. long, with pinnacles at each end of 45 and 57 ft. in height. Berg (4) was
measured as 295 ft. in length. It was a rounded hummock in shape, with a clearly
defined rippled surface: there was one pinnacle g5 ft. high. This berg was sur-
rounded to windward by many small growlers and bergy bits. It is presumed
that gale force northerly winds which persisted for several days, and the action
of the East Greenland and Irminger Currents caused the bergs to drift to those
positions. Another large berg was passed at 1345 in position §8° 41'N, 42° 17'W.
Wind Nw'w, force 7; air temp. 46-6°F, wet bulb 44-6°, sea 47-2°; sea from the NW,
period 5—7 sec., height 5 ft.; swell confused, height 10 ft.

Note. The locations of these icebergs are consistent with abnormally strong and frequent
N’ly and Nw'ly winds. It would be of considerable interest to confirm that icebergs rounding
Cape Farewell do not all travel northwards along the west coast of Greenland. Ships’ reports
of icebergs off southern Greenland are therefore of particular interest.

WHALE
~ White Sea
m.v. Greathope. Captain R. Cook, M.B.E. Grimsby to Archangel. Observer, Mr.
J. W. McLean, 3rd Officer.
12th July 1961. At o815 GMT, in perfect weather conditions with light airs,
smooth sea, and maximum visibility, the vessel passed a small white whale—
about 20 to 30 ft. in length—at a distance of about % mile. The whale was first
sighted blowing (probably just surfaced) about four points on the starboard bow,
and was clearly visible basking on the surface for about 8 min.
Ship’s position: 65° 45'N, 39° 50'E.
Note. Mr. S. G. Brown, of the National Institute of Oceanography, comments:
“While albino whales of various species have occasionally been recorded, this record

probably relates to the White Whale (Delphinapterus leucas). This animal grows to & maximum
length of about 18 or 19 ft. and is distinguished by the absence of a dorsal fin and by being,
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when adult, pure white without any other markings. It is an Arctic species, circumpolar in
distribution, and is hunted commercially in various regions of the Soviet Arctic including the

White Sea where it occurs in numbers and is caught during the summer in nets set in the
mouths of rivers.”

UNUSUAL BEHAVIOUR OF FISH

Ceylon

m.v. Sacramento. Captain H. Grunnill. At Trincomali, Observer, Mr. B. G.
Wright, Chief Officer.

19th August 1961. At 1010 GMT, while we were heaving up the anchor in China
Bay, a length of the cable seemed to have some fine white mud sticking to it. This,
when it dropped off into the water, appeared to attract a myriad of unidentified small
fish which, on contact with the mud-tainted water, apparently went berserk,
swimming around at a furious rate in all directions and even leaping out of the water
at times. After the water cleared the fish disappeared and no more of this type of
mud was seen on the anchor or cable.

Position of ship : in China Bay.

Note. This observation has been passed to the Natural History Museum.

PHOSPHORESCENCE
Gulf of Aden

s.s. Esso Cambridge. Captain S. P. Snewin. Mena-al-Ahmadi to Suez. Observer,
Mr. I. Westworth, 3rd Officer.

28th August 1961. When the sea-temperature bucket was brought inboard at
1800 GMT a number of specks of phosphorescence were seen floating in it. These
were giving off a brilliant green light although there was no sign of any phos-
phorescence in the sea, which was quite dark. One of the specks was caught and on
being brought into the light appeared similar to a flea in size and shape, but not in
colour, which was pink. When prodded, the organism wriggled vigorously and the
light which it was emitting faded away after about 5 min.

During the day the vessel had been steaming through an area where the sea was
orange-brown in colour with a strong smell of marine life. Sea temp. 81°F; wind
ssw, force 3—4; sea slight.

Position of ship: 13° 26'N, 47° 23'E.

Javanese Waters

m.v. Sarpedon. Captain J. A. Dougall. Japan to Fremantle. Observer, Mr. J.
Bathgate, 3rd Officer.

31st August 1961. At 2019 SMT (1249 GMT), whilst on a course of 160° at 15 kt.,
the ship crossed a slightly irregular but clearly defined line on the sea surface.
Beyond the line, which lay approx. E~w, the surface seemed to be a uniform grey.
No effect on the steering was noticed but the sea temp. dropped from 81°F at 2000
to 76° at 2030. As the ship proceeded, the grey colour gradually brightened to a
milky shade and even seemed to glow faintly. It was at its brightest at 2050 approx.,
when it seemed that the air was reflecting a little radiance. At no time did the ship
become illuminated by the glow; in fact it seemed darker by contrast.

Around 2050 some of the more usual forms of phosphorescence appeared:
‘spangles’ and ‘underwater explosions’ in the ship’s wash. The main phenomenon
was unaffected by the disturbed water except that the edges of the wash looked dark
as though the milky colour was all on the surface and was being pushed aside to
show the normal colour underneath. After the peak of brightness was passed the
colour changed rapidly to a dull grey but it was not until after 2300 that the last
traces disappeared. By this time the sea temperature had risen to 78°, A sample
was taken at 2040 and was found to contain hair-like objects, khaki in colour, about
% in. long. They were not thickly clustered.
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When the phenomenon was first observed the ship was 20 miles from the 100 fm.
line, in a charted depth of 1,200 fm. A westerly set of $—1} kt. was experienced that
night and the following day.

Position of ship: 7° 20’s, 105° 17°E.

Note 1. m.v. Sarpedon is a ship of the Australian Voluntary Observing Fleet. This observa-

tion was sent to us by the Commonwealth Bureau of Meteorology. It had already been
examined by Dr. K. Sheard of the CSIRO Fisheries Department in Western Australia,
whose comment was as follows:

“From the log information and the sample I am of the opinion that the phosphorescence
was due to the free-swimming alga, Noctiluca spp., which is common in marine phyto-
plankton of many seas. My interpretation of the log extract is that the phosphorescence in that
area was caused by an upwelling of cooler water from the depths bringing to the surface a higher
concentration of nutrients which could boost the reproduction rate of the Noctiluca and thus
give the milky coloration to the water and the phosphorescence as described by Captain Dougall.

“It was not possible to identify positively the presence of Noctiluca in the unpreserved
sample but small bodies present may have been this organism. I would recommend that
personnel of vessels interested in sampling marine life should carry formalin on board and add
34 millilitres to each pint of liquid sample, or preserve large specimens in 69, formalin-
seawater mixture. Most marine organisms deteriorate rapidly if not so preserved.”

Note. 2. Will intending observers of this and similar phenomena please note that any Port
Meteorological Officer in a U.K. port will supply bottles, preservative and instructions on
request.

PHOSPHORESCENT WHEELS
Indian Ocean

m.v. Glenorchy. Captain H. S. Clarke. Aden to Penang. Observer, Mr. A. Bridson,
2nd Officer.

oth September 1961. At 0230 sMT three large phosphorescent wheels about
8o ft. in diameter appeared under the bow: they disappeared before the vessel had
travelled 500 ft. The wheels were apparently moving towards the NE. Several rain
squalls were near the ship at the time. Sea temp. 82°F; wind sw, force 3-4. Sea
slight to moderate; moderate s’ly swell. Speed of vessel 17 kt.

Position of ship: 7° 40'N, 74° 17E.

Note. Prof. Dr. K. Kalle, of the German Hydrographic Institute, who is an authority on this
subject, comments:

“This observation is especially interesting because it is the first one to be made from the
deep ocean (the depth is 1,500 fm. at the position given). All observations recorded (more than
30 within the period between 1900 and now) so far came, without exception, from shallow
waters with a maximum depth of about 100 fm. Perhaps in this case the conditions causing
the phenomena were particularly favourable.”

UNIDENTIFIED OBJECTS
Arabian Sea

m.v. Benvannoch. Captain K. H. Montgomery. Aden to Penang. Observers, the
Master, Mr. J. Mitchell, 1st Officer and Mr. G. Walker, 2nd Officer.

sth July 1961. At 1100 GMT while approximately 30 miles north of Socotra
Island we passed many red coloured, jelly-like, sausage-shaped objects of various
lengths from about 5-10 ft. and having diameters of from 1-2 ft. These were seen
frequently until sunset, usually in threes. During the period the wind was force
»—g and the sea was very rough, but when the objects tumbled over on the crest
of a wave, they maintained their shape. They were floating at a depth of about
3 ft. below the surface and appeared to have no means of propulsion: no openings
on their suface were seen. The objects were observed frequently from noon to
sunset from north of Socotra to 12°N, 65°E. Sea temp. 81°F.

Position of ship at 1200 GMT: 13° 12'N, 53° 42E.

gth September. On the homeward run, in the same area, a watch was kept for any
of the objects described above, but none were seen.
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sighting was quite unexpected, as those on board had no previous knowledge of
the existence of the comet. The weather was fine and clear at the time of observation
and the first traces of daylight were just visible.

Position of ship: 34° o8'N, 134° 57'E.

Note 1. Mr. H. B. Ridley, Director of the Meteor Section, British Astronomical Association,
comments as follows:

“It sometimes happens that a bright comet becomes suddenly and unexpectedly visible
because it has been approaching the earth from the other side of the sun, and it is not till it
swings rapidly round the tight curve of its closest approach that it enters the region of visibi-
lity. The present comet is a case in point, and could have been discovered by anybody
capable of recognising it who happened to be looking at the sky just before dawn on 23rd
July 1961, provided of course that the sky was clear and the horizon free from artificial
light. It is usual to assign to a new comet the name of its discoverer, and the credit for this
one has-gone to Mr. A. S. Wilson, Navigating Officer of a Pan-American jet airliner, who saw
the comet at 1135 GMT on 23rd July while on passage from Honolulu to Portland, Oregon.
It is known as Comet Wilson, 19g61d. It is now known that it was seen at least nine hours
carlier by a South African Airways hostess, Miss A. Das, while over Libya, and it is quite
likely that many other observers anticipated Mr. Wilson, but their reports did not reach the
right quarters in time to establish priority.

“Comet Wilson was not outstandingly bright, the head being equal to a star of the third
magnitude, but it had an extensive tail, as much as 30° in length, and photographs have re-
vealed that it also had a short anti-tail or sunward spike, similar to that of the celebrated
Arend-Roland of 1957, though less pronounced. Excellent photographs of the comet have
been published in the September and October issues of Sky & Telescope (Sky Publishing
Corpn., Harvard, Mass.) together with detailed accounts of the discovery and subsequent
observations. Now [Oct. 1961] a telescopic object (12th Magnitude), the comet will probably
never be seen again since it has passed beyond the reach of our instruments, for the orbit
around the sun is either an hyperbola or an ellipse of enormous size; until all the observations
have been closely analysed it will not be possible to distinguish between the two possibilities,
but in either case we have seen it for the first and last time. The reason for the comparative
brightness of the comet was the closeness of its approach to the sun at perihelion: it passed
the latter at a distance of about a million miles but it never came nearer to the earth than
about 60 million miles,

“It would be interesting to know how many ships logged this comet before its discovery
was generally known; s.s. Orsova reported it on 26th July at 1830 GmT, but others may have
noted it even earlier than the accredited discoverer.”

Note 2. Comet Arend-Roland, 1957, referred to above was visible for several weeks and was
reported in the meteorological logbooks of 54 voluntary observing ships. An account of the
comet appeared in the April 1958 number of The Marine Observer.

SCINTILLATION
North Atlantic Ocean

s.s. Gardenia, Captain J. H. Gray. Port Arthur (Ont.) to Ipswich. Observer, Mr.
J. W. Spence, 2nd Officer.

18th September 1961. The planet Venus was observed rising at 0645 GMT and
while low on the horizon it changed at regular intervals of 1 sec. from blood red to
white; it actually resembled a shore flashing light. The colour changes continued
until an elevation of about 4° was reached. When the planet attained this altitude,
a fairly bright triangular ray of light was observed to move from it down to the
horizon. This persisted for about 2 min. and then faded out; no more flashing was
seen, the planet shining with a white light which flickered slightly for a short time.
Air temp. 47°F; visibility exceptionally good; sky cloudless; wind sw’ly, force 4.

Position of ship: 52° 15'N, §51° 55'W.
Note. Scintillation is due to irregularities in the density of the air in the lower layers of the
atmosphere, causing bending of the rays of light from the planet, so that they travel along
slightly different paths to the observer’s eye. In the case of a planet, scintillation occurs
when the changes in direction of its light rays are of the same order of size as its apparent
diameter. We are at a loss to account for the triangular ray referred to in the observation.
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CREPUSCULAR RAYS
South Pacific Ocean

m.v. Rangitane. Commodore R. G. Rees. Balboa to Papeete. Observers, Mr.
I. M. Green, 2nd Officer and Mr. E. M. Smith, Junior 3rd Officer.

21st August 1961. At sunrise, 1555 GMT, rays of light were seen radiating from a
point about 5° below the horizon, on the rcc1procal bearing of the sun which had
attained an altitude of §°. They passcd between several fair weather cumulus clouds
and faded out at approximately 7° altitude. Visibility was excellent but there was a
slight grey-pmk haze on the horizon in the direction of the rays. Air temp. 78°F,
wet bulb 73-5°; wind E'N, force 3-

Position of sh1p 14° 02's, 141° 27'W.

Note. Crepuscular rays are seen when minute scattering particles are present in the air,
producing a purple light at twilight. The rays in the east and west of the sky correspond exactly,
and in reality run across the whole sky, but normally only the ends are seen. They are really
parallel, the converging effect being due to perspective.

RADIO FADEOUT
North Atlantic Ocean

m.v. Runswick. Captain J. S. Pinkney, 0.B.E. Copenhagen to Baie Comeau. Observer,
Mr. A. N. Marsden, Radio Officer.

1st and 2nd July 1961. From about 2300 GMT on the 1st to o130 on the 2nd
unidentifiable noises were heard on the ship’s main radio receiver. They were of a
definite electro-magnetic nature, having the sound of waves breaking on the sea
shore and peaking between 5 and 8 sec. intervals. They were received between
6 mc/s. and 17 mc/s., reaching maximum amplitude about 13} mc/s. and causing
interference with sugnals from Nss (Washington). At peak amplitude of the noise
signals the frequency of Nss signals drifted both up and down the band. The amount
of drift varied with the intensity of the noise signals, being up to 1 kc/s. in the
heaviest noise signal. This effect occurred on both of the ship’s receivers, one on
mains power and one on battery power, using various antennae. The noises had
been noticed, though to a lesser extent, at about the same time on the previous
night.

Position of ship at oooo on 2nd: 53° §4'N, 49° 12'W.

17th—20th July. Baie Comeau to Avonmouth. Heavy atmospheric disturbances
during this period gave rise to great disruption of short wave working, except from
o8o0-1250 on 2oth July, when conditions improved on the bands above 8 mc/s.

Position of ship at noon on 2oth: §3° 36'N, 30° oco'w.

Note. Mr. G. O. Evans, of the Post Office Engineering Department, comments:

“At the present phase of the declining sunspot cycle Dellinger fadeouts would be expected
to occur infrequently. The month of July 1961, however, has proved to be unusual in this
respect, as five fadeouts were reported on circuits incoming to the United Kingdom. These
fadeouts, two of which occurred on July 20th and the remaining three on the 11th, 12th and
18th, were associated with two sunspots that were visible on the sun’s disc between the 8th
and 20th and between the 19th and 31st.

No definite explanation can be advanced for the unidentified night-time noises noted on
1st July by m.v. Runswick, although this apparent variation in noise level could have been
associated with a very localised ionospheric disturbance.

m.v. Saxon Star. Captain T. D. Brewster. Cristobal to London. Observer, Mr.
D. W. Bradbury, Radio Officer.

2oth July 1961. Between 1555 and 1615 GMT a complete radio fadeout occurred
on all short wave bands: loud heterodyne whistles were heard on 17 mc/s. and 8 mc/s.
Small sunspots were observed at the time.

Position of ship: 39° 0o'N, 41° 12'W,
Note. See Note to above observation.
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AURORA

The following notes have been received from Mrs. Mary Hallissey, of the Aurora Survey:

Reports of aurora from ships for the three months 1st July-3oth September 1961 are
shown briefly in the following list. This has been compiled at the Balfour Stewart Auroral
Laboratory of the University of Edinburgh from logbook data forwarded by the Meteoro-
logical Office. We are most grateful to all who are in any way connected with observing,
recording, extracting and passing on the information.

Date SHrp GEOGRAPHIC 4 (] I TIME FoRrMs
(1961) POSITION (eMT)
11th May Toronto City 49°46'N 0° 024 ‘W | o40 64 | +74 | o540 R
sth July Camellia 46°10’'N o 12’W | oro 58 | +73 | o240 HA
10th Esso Manchester 44°00'N 15° 239, 'w | obo so | +62 | 0330 G
13th Esso Manchester 53°01’'N 00° 30’ 'E o8o 56 | +69 | oo1s L
14th Woodford 47°20'N 62 o5’'W | oro 50 | +74 | 0o300—0630 | HA
15th Woodford 46°40'N 54°28'W | oz20 58 | +72 | 03000630 | HA, RA, R
16th Beaverdell 49°00°'N 61°00’'W | o10 61 | +75 | ozo0—ob6oo | All forms
177th Beaverdell 51°30'N 55°00'W | oz0 63 | +75 | o300-0440 | HA,RA, F, P
18th Beaverdell 52°48'N 6°4.8’w o030 63 | +74 | 03000500 | HA, R S P
Lakonia . 2°34'N so oo’'w | o30 63 | +74 | ox30—0400 | HA, Rh, bR, C
1st Aug. Weather Adviser 2°06’'N 33° 18’ 050 70 | +76 | o215 R
2nd Weather Reporter 59°02'N 19° oz ‘W | o070 65 | +73 | o135-0215 | HA
Hauraki . gg°18's 173 20 B 270 | —so | —70 | 1045-1130 | RA,R, G
7th Weather Monitor 1°83’N 33°30’'W | os0 70 | +75 | o300 HA
26th Weather Monitor 60°02'N 24°00'W | obo 70 | +74 | 2345—0050 | RB, P
28th Mareng 53°45'N 50°30'W | o030 64 | +74 | 02500300 | R
3oth Weather Watcher 5§8°42'N 18°36'W | o70 65 | +73 | o145 RA
318t Weather Watcher 58°48'N 18%°00’'W | o070 65 | +73 | 22500245 | HA, RA, RB, R
12th Sept. | Essex 49°00'N 68°so0’'w | 360 61 | +77 | 02300700 | G, DR
Beaverdell §3°30'N 45°00'W | 030 64 | +73 | og400~0s500 | HA, RA, R, F
16th Athelfoam 29°18'N 71°18'W | 350 41 | +64 | 2345-0015 | G, $
Aaro §6°40'N  07°38'r 100 §8 | +71 | o107—0126 | G, HA
Weather Reporter 52°20'N 19°25'W | obo §9 | +69 | o148-0320 | G
17th Gardenia 50°19'N  59°11'Ww | olo 62 | +7s5 | oxoo—0730 | All forms
2oth Sagamore 58°42'N  03°18'wW | 080 61 | +71 | 2215-0230 S
joth Dunera 58°35'N 05°15'W | o080 62 | +72 | 21000128 | All forms
KEY: A = geo etic longitude, & = geomagnetic latitude, I = inclination, G = glow, HA = homogeneous
arc, = homogeneous band, RA = rayed arc, RB = rayed band, R = rays, S = surfaces, DR =
drapery or curtain, P = pulsating, F = flaming, L. = auroral light seen but no other details available.

The greatest activity occurred on the last night of the period, 3oth September—1st October,
and some of the reports will be in the October list to be published in the next issue of The
Marine Observer. Cloudy conditions probably prevented observation of the display in many
areas, but in view of the size of the display we are hoping that there may be more reports
still to come, as there is understandably quite a time lag before the reports are received in
Edinburgh. m.v. Dunera, rounding Cape Wrath, was able to record the full display and land
observers from the north of Scotland to Belgium sent in reports, though, again, many areas,
including Shetland and E. Scotland, were cloud covered.

We are pleased to acknowledge reports from three Canadian ships—s.s. Imperial St.
Lawrence, s.s. Suva and s.s. Lakonia—and we hope that they will continue to send observa-
tions whenever possible. The report from s.s. Lakonia for 18th July 1961 is given here along
with that from s.s. Beaverdell to illustrate how observations can be fitted together to show
as fully as possible the progress of an auroral display. Both ships were in the area geomagnetic
longitude 030, geomagnetic latitude 63.

s.s. Lakonia. 18th July 1961, o130 GMT. ““T'wo narrow arcs, both at an altitude of 5°, and
bearing NE'E and W's respectively. Both arcs meeting overhead and broader at the base than
at the zenith. Lights were streaked but steady and gradually changed to a haze of light with
the zenith moving south to about 60° from southern horizon. Formation changed again to a
‘bell tent’ formation; the southern part had a hazy characteristic but the northern side of the
‘tent’ became a weaving curtain of brilliant lights in soft shades.

‘o400 GMT. Sky became overcast. No longer able to ascertain presence of phenomena.”

s.s. Beaverdell. 18th July 1961, 0300 GMT. “Three arcs of light were observed; their extent
was approximately 060°-270° along the horizon and maximum altitude 120° (i.e. beyond the
observer’s zenith, to the south); near the horizon the light was of greater intensity and the arcs
narrower, at the horizon they were about 8° width and over 20° width at their widest. Slight
flaring observed and partial interruption from clouds.

““At 0330 the arcs had gradually faded, to be replaced by vertical stripes of light in the sky,
stretching from the horizon to points which appeared to coincide with the maximum altitude
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of the arcs. These stripes lasted only a short time and were replaced in their turn by irregularly
pulsating patches of light, whose positions moved slightly and appeared to have no significance
in relation to the arcs and stripes.

“At o500 the lights were fading and disappearing, although the patches of light were giving
off light of great intensity when edges of cloud interrupted them. This is difficult to under-
stand and does not appear to be an optical illusion: the cloud in question was of altocumulus
type (although this was difficult to be certain of) and whenever it coincided with the patches
of auroral light, it seemed to intensify the auroral light many times.”

Several reports of aurora have not been included here since, though the phenomena de-
scribed suggest auroral forms, other evidence, mainly of geomagnetic disturbance, indicates
that auroral activity at these times and in these places was extremely unlikely. Many other
optical phenomena, for example crepuscular rays, can be very like auroral rays. We hope,
however, that observers will continue to report and supply drawings of everything that looks
like aurora, even though they may themselves have doubts. We wish to record every occuir-
rence. Sketches are often very valuable in assessing the nature of the observed phenomenon
and we should like to thank observers in s.s. Gardenia and s.s. Imperial St. Lawrence for
such sketches.

551.46:06.085.5

The National Institute of Oceanography

By G. E. R. DEeAcoN, C.B.E., D.SC., F.R.S.E., F.R.S.

(Dr. Deacon is Director of the Institute; he is also President of the Institute of Navigafion)

Every year The Marine Observer prints a short summary of the Annual Report
of the National Oceanographic Council, which was founded by Royal Charter in
1949 to advance all aspects of oceanography (The Marine Observer, Vol. XXI,
No. 152, p. 101). Most of the Council’s work is done in the National Institute of
Oceanography and in the Royal Research Ship Discovery 11. The Institute is situated
on a hill near the railway to Portsmouth, half way between London and the sea;
R.R.S. Discovery II is based on Plymouth.

Seamen will no doubt hesitate to admit that University men can help them to
understand the oceans, but scientists are specially trained to measure things and
to seek reasonable explanations for what they find : they generally achieve something.
Many of those at the Institute have spent longer at sea than at the University. The
first mathematicians and physicists at the Institute were recruited from the
Admiralty Research Laboratory where, since 1944, they had been studying waves.
They had developed wave-recording equipment for use, in coastal waters, on the
end of submarine cables, and this was followed by the development of an automatic
wave recorder to be fitted in ships. The instrument records variations of pressure
through a small hole below the water line, and if the ship did not heave, roll and
pitch this would give a record of the waves running along the ship’s side. To get
the necessary information about the up and down movement of the ship the
measuring unit includes a vertical accelerometer mounted in two sets of gimbals.
The records of varying vertical acceleration integrated twice by suitable electronic
circuits give a reliable measure of the up and down movement of the unit, and when
the variations of pressure are added the instrument produces a good wave record.
To allow for further possible errors two measuring units are used, one on each
side of the ship. In some ways the instrument is a compromise: it would be better
to measure actual heights of waves against the ship’s side instead of the varying
pressures, and to use gyroscopes instead of gimbals, but the equipment has to be
kept as simple as possible so that it can run for a year or so without attention.

Some thirty shipborne wave recorders have been made, and perhaps most of
them are in fairly frequent use in ships ranging from aircraft carriers to fishing
trawlers. The highest wave which has so far appeared on a record was at Station ‘J’
(52° 30'N, 20°w), where O.W.S. Weather Reporter experienced one about 67 feet
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Wave record from O.W.S. Weather Reporter (52° 36'N, 19° 55'W) on 12th September 1961
during the extra-tropical depression which developed from hurricane ‘Betsy’. This record
was made at about 0goo GMT and covers a 10-minute period.

high on 12 September 1961 in the middle of an extra-tropical depression, formerly
hurricane ‘Betsy’. Over 60 feet has also been measured at Station ‘I’ (59°N, 19°W).
The reputation of the Bay of Biscay is maintained by the new recordings: R.R.S.
Discovery II recorded waves over 50 feet high there on three separate days during
the first fortnight of February 1957.

But it is not from such monsters that all the necessary information is obtained.
Records from a very wide range of meteorological situations have been subjected
to spectral analysis. It was found that the waves from a particular generating area
could be treated as a continuous spectrum, whose upper limit is decided by the
greatest strength of the wind and where component wavelengths travel away from
the generating area with speeds proportional to the square root of their wave-
lengths. The longer swell races farther and farther ahead of the shorter swell, so
that it is the first to appear, as ground swell, on distant coasts, where it gives warning
of the approach of the higher, shorter, swell which contains most of the energy.
Spectral analysis of waves and swell at Land’s End sometimes reveals long low
swell which can be traced back to the neighbourhood of Cape Horn. Very sensitive
methods recently used on the coast of California have picked out swell from the
neighbourhood of New Zealand, and even from the Indian Ocean, by the great
circle path south of Australia.

Such separation of sea and swell and closer study of the products of individual
storms in relation to the intensity and duration of the wind have brought improved
methods of wave prediction. Shipowners in some countries are beginning to use
optimum routes, based on meteorological forecasts made four or five days ahead,
to avoid the worst wave conditions.* Such precautions adopted by 1,000 ships
of the U.S. Navy's Military Sea Transportation Service in the stormy latitudes
of the North Atlantic and North Pacific oceans are judged to have saved as much
as 10 per cent of their time at sea, as well as bringing increased safety of cargo
and passenger comfort.

Further statistical treatment shows that a remarkably precise description of a
complex wave pattern, showing the percentage of various wave heights and steep-
nesses, can be obtained by a few simple measurements of a wave record. Measure-
ments of the directional distribution of the waveenergy have been made from records
of the movements of a floating buoy (see photograph opposite page 125), and these
advances have been followed by similar studies of ship motion which have brought
research on the sea-keeping qualities of ships to a new and very promising stage of
development. It is beginning to be possible to work out how ships of different
sizes, shapes, speeds and loadings will behave in complex wave patterns, and to
calculate the probability of critical accelerations and stresses. When such computa-
tions have been well tried and matched against a widerange of experience they should
promote greater economy and safety for shipping.

There are other potentially important uses for the recent work on waves. It
includes studies of the varying transport of water in waves of different height
running on to beaches of different slope. If relatively small waves travel on to a

* See The Marine Observer, July 1960, pp. 139-144.
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steeply sloping beach there is likely to be a small lowering of mean water level
close to the shore, but when large waves, travelling over a gently sloping beach,
lose a lot of kinetic energy by breaking there is likely to be an appreciable rise in
water level near the beach. Closer investigation of such processes is fundamental
to better understanding of beach currents, coastal erosion and silting, dangerous
currents in the surf, and of the surf beats (long waves caused by alternation of
groups of high and low waves) which probably produce most of the energy causing
range action in harbours on ocean coasts. A good deal of research is being undertaken
into the effect of meteorological disturbances on the tides and water level. One of
the most important applications is to the prediction of storm surges.

Scientific study of ocean currents may be useful to navigation. The quarterly
charts of average currents (prepared by the Meteorological Office) are about as
good as they can be, but where they show strong variable currents it would be
useful to have a closer understanding of how the current changes are related to
changes in wind and other factors. As well as making some direct studies the
Institute has done some pioneering work on the flow of water at great depths in the
ocean, by tracking acoustic-signalling devices made to float at predetermined
depths. The deep ocean has been shown to be not so still as it was thought to be.
There are unexpectedly rapid and variable movements, sometimes greater at the
bottom than they are half way down, and speeds up to 20 miles a day have been
observed at depths of 2} miles. U.S. oceanographers have recently found sub-
surface currents flowing at 24 knots towards the east below the equator in the
Pacific and Atlantic oceans, and a joint U.S.-U.K. expedition found a counter-
current of } kt. two miles below the Gulf Stream. Meteorologists always stress
the importance of upper air winds to what goes on at the surface, and oceanographers
are beginning to take the same line about the deep flow in the ocean. We can scarcely
hope to understand what goes on at the surface till we know something about the
causes of the large and variable deep water movements. .

There are close relationships between oceanography and meteorology. The
atmosphere and winds largely control the movements in the oceans, but the oceans
in their turn help to determine where most heat is fed to the atmosphere. They
store vast amounts of heat and there is plenty of evidence that temperature con-
ditions in the surrounding oceans have a marked influence—perhaps not always as
simple as might be expected—on the temperature of the adjacent land. The idea
and effect of a stream of warm water flowing from the tropical seas towards our
shores has perhaps been exaggerated, but it is also clear that too little attention
has been paid to the effect of the different rates of heating and cooling of neighbour-
ing ocean and land surfaces, and to the effect of transfer of heat from the ocean.

The National Institute makes studies of the deep sea floor, particularly of the
abyssal plains which fringe our western approaches, and of the physical and
geological processes that have formed and modify them. The new echo-sounding
equipment which records soundings at great depths to the nearest fathom has
made it much easier to draw maps of the deep ocean floor and to find things on
the bottom. Detailed maps of one or two small areas made it possible to get a fix
there with an echo-sounder. Biological research is one of the main tasks of the
Institute. Basic studies are being made of the factors which have made some parts of
the ocean more fertile than others, and of those which have concentrated different
species of plankton and fish into particular parts of the ocean. The Institute gets a
regular supply of biological material from the Antarctic whaling fleets, and keeps
track of the changing condition of the stocks of whales. -

There are still plenty of things we do not know anything about: one of the most
intriguing is the so-called phosphorescent wheels, extravagant exhibitions of the
ordinary luminescence of organisms in the sea, often reported in nautical publica-
tions, Perhaps the most likely hypothesis is that they are associated with water
disturbances produced by submarine earth tremors, but the idea has to be pursued
in greater detail.
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551.515.2
Some notes on Tropical Storms—*Betsy’, ¢Carla’,
‘Debbie’ and ¢ Esther’

By JANET M. OLIVER
(Marine Climatology Section, Meteorological Office)

Although the North Atlantic had one hurricane, ‘Ann2’, in July 1961, it was not
until September that the hurricane season really got under way. During the first
twelve days of this month, five tropical storms were located in rapid succession
in the regions near the Caribbean and North Atlantic Ocean in about 20°N,
four of which developed into hurricanes, namely ‘Betsy’, ‘Carla’, ‘Debbie’
and ‘Esther’. On the synoptic chart for cooo GMT on 13th September, ‘Carla’,
‘Debbie’ and ‘Esther’ are all present as tropical storms and the intense extra-
tropical depression south of Iceland developed from hurricane ‘Betsy’ (see Fig. 2).
The tracks that the hurricanes and storms pursued are shown in Fig. 1.

HURRICANE ‘BETSY’

Hurricane ‘Betsy’ was located in the North Atlantic in 26°N, 52°W at 1200 GMT
on sth September and moved slowly Nw on the west flank of a stationary warm
anticyclone near the Azores. It approached a quasi-stationary front which became
engaged in the circulation of ‘Betsy’ during the gth. At the same time, the track of
‘Betsy’ took a sharp turn to the right and it rapidly accelerated ENE'ward (the direc-
tion of the isobars in the warm sector), becoming an intense extra-tropical depression.
As is typical of such a depression, its track gradually turned more towards the
north as it occluded, and it finally filled up when south of Iceland around 15th
September.

‘Betsy’ was confined to the Atlantic Ocean and did not affect any mainland.
Many ships encountered gale force winds and rough seas. The observations of
s.s. Media and m.v. Rangitata, with the remarks of Dr. Reichelderfer, are on
pages 105—7. Mean winds of 76 kt. and gusts in excess of go kt., with waves 45-50 ft.,
and a maximum wave height of 68 ft., were recorded instrumentally by Weather
Reporter at Ocean Weather Station ‘]’ (52° 30'N, 20°W) on 12th and 13th September.
(See articles on pages 125 and 130.) Some equipment was damaged on the Empress
of Canada on 13th, during her voyage across the Atlantic.

HURRICANE ‘CARLA’

‘Carla’ developed on 6th September in the Caribbean and moved slowly across
the Gulf of Mexico on a NW course. At this stage, there was a stationary warm
anticyclone over the eastern half of the U.S.A., but as this moved slowly eastward,
Carla turned towards the north, crossed the Gulf coast near Galveston on 12th
September and continued to move slowly northward on the west flank of a warm
anticyclone. Having lost its water vapour supply, it began to fill up rapidly over
the land during the 12th and 13th. However, with the engagement of an active
quasi-stationary frontal system in its now weak circulation in the 13th, it became
transformed into an extra-tropical depression which deepened rapidly and moved
NE’'ward, eventually filling up in the Davis Strait. :

One of the most powerful storms ever to reach the Gulf Coast, Carla caused
havoc in the states of Texas and Louisiana, killing about 40 people and making
500,000 people flee from their homes. Winds of 150 kt. were recorded. One macabre
effect of the hurricane was a plague of rattle-snakes in Texas City; as flood water
reached a depth of 8 ft. the snakes competed with human beings for places of
safety.

A “tornado travelling in the wake of Carla struck Galveston, Texas, on 13th
September, killing at least six people and injuring scores. On that day the hurricane
was centred 200 miles inland, but it was still leaving a trail of damage.
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HURRICANE ‘DEBBIE’

‘Debbie’ was located in mid-Atlantic, in 27°N, 47°W, at 1200 GMT on 11th
September and moved NNE on the west flank of a warm anticyclone south of the
Azores, slowly approaching a quasi-stationary front on the 13th. However, the
deepening of a vigorous wave depression on this frontal system on the 13th, only
12° latitude north of Debbie, delayed the full engagement of the frontal system
into the circulation of Debbie until the rsth, but once this was achieved (in the
vicinity of the Azores), Debbie moved quickly across the Atlantic in a Ne'ly direc-
tion, deepening rapidly to become an intense extra-tropical depression. The latter
skirted the west coast of Ireland on 16th September with a central pressure of
963 mb. Gusts of 102 kt. were recorded in Ireland, where eleven people were
killed by flying debris. Seven members of the crew were lost when the Icelandic
trawler Helgi capsized about 150 miles from the Butt of Lewis in the Hebrides and
three people aboard the Dutch freighter Heron were drowned when the vessel
sank after striking a reef off Jersey. s.s. Birmingham City reported winds of force 12
(about 68 kt.) and gusts up to go kt. on 16th September, in a position 7o miles
west of Valentia.

HuRRICANE ‘ESTHER’

‘Esther’ developed in mid-Atlantic on or about 13th September, further south
than Betsy and Debbie, and moved wNw at a rate of 10 kt. On the 1gth, it turned
towards the north and travelled slowly NNE just off the east coast of the U.S.A.,
but was gradually weakening in intensity. The synoptic situation was such that at
no stage was the hurricane able to engage an active frontal system. It therefore
remained slow-moving throughout, weakening gradually, and in its final almost
stationary stage was embedded in a very extensive belt of high pressure covering
the U.S.A. and the central part of the North Atlantic.

Esther was the first tropical storm ever to be detected in the first instance by a
weather satellite, in this case the American satellite Tiros I11. The U.S. Weather
Bureau ordered hurricane warnings to be raised from North Carolina to the
Viginia Capes on 18th September, as Esther approached the mainland with winds
of 130 kt. On 1g9th September, thousands of people were evacuated from New
York as a precaution against the hurricane and on 21 September warnings of
7080 kt. winds were given in Canada’s Atlantic provinces. However, on the follow-
ing day Esther drifted slowly away from the coast and ceased to be a threat to the
mainland.

© 581.815.2:686.61

Reflections on ‘Betsy’

By R. BASINGTHWAIGHTE
(Ocean Weather Ship Weather Reporter)

As mentioned in the article on page 128, hurricane ‘Betsy’ was transformed
into an intense frontal depression during gth September 1961. Its approach towards
station ‘]’ (52° 30'N, 20°W) during September was viewed by all on board Weather
Reporter with the same outward calm normally evident at the approach of storm
conditions. For those who have wintered with the Ocean Weather Service, similar
conditions must have been experienced at least once previously: indeed, during the
approach of Betsy, most of the conversation turned upon the particularly severe
storm encountered on station ‘I’ during January 1961 which in retrospect was
considered by all those present to have been worse than Betsy.

Prior to the arrival of the storm, its latest position and track were relayed to the
office by the off-duty personnel, these details being obtained from reports contained
in the newscasts relayed over the ship’s rediffusion system. For those in the office
a constant watch was kept on the barograph trace for the first signs of a downward
trend. When these signs appeared at noon on the 11th, the main focus of attention
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soon switched to the wind indicators, details of wind direction and strength being
supplied to the numerous enquirers calling the ship.

During the early hours of the 12th, when the wind was steadily gaining in strength,
and the accompanying seas began to have their effect on the ship’s motion, the work-
ing conditions entered the trying phase. In the office it is necessary, under these
conditions, to anchor oneself to the working position to avoid being thrown around;
once established in a safe position, each pencil, paper or other item in use must be
returned to a conveniently safe place before the next item is brought into use; failure
to do this results in frequent searches under the benches for the offending item.

By 0300 GMT on the 12th the seas outside had reached 20-30 ft., their presence
being announced to the occupants of the office by the constant surge of water over
the decks outside, coupled with the noise produced by the water taken aboard
expending its energy against the balloon shelter/meteorological office bulkhead.

At this stage, due to the violent motion of the ship’s stern, a constant watch had
to be kept on the instruments mounted on the office bulkheads: vibration, and rapid
movements up and down, both combined to search for the weak linkage in even
the more robust instruments.

At the height of the storm, mean winds of 76 kt. and gusts in excess of go kt.
were recorded, and the accompanying seas were 45-50 ft. (see reproduction on page
126 of the trace on the wave recorder). The making of routine observations in such
conditions became a severe test for even the most experienced of the observers.
True assessment of the weather factors from a position on the open wing of the
bridge, with driving spray and rain multiplying the normal difficulties of night
time observation, proved a very difficult task.

Balloon filling and launching during the period of the storm were accomplished
without mishap, due primarily to the experience gained by the staff in similar
conditions. During the filling of balloons the staff engaged on the task have to be
constantly alert for seas coming aboard: at the first signs a leap to a vantage point
on top of the hydrogen cylinders usually ensures a dry escape, though on occasions
even this is not sufficient. After a brief waiting period the water drains away suf-
ficiently to allow a descent to the deck and the filling process can be resumed.
Quickness is essential at the stage of securing the transmitter to the balloon rig, for
to be caught at this time occasions considerable damping of the spirit and body,
with the accompanying total ruination of the rig.

Our successful completion of the programme during this period can be attributed
to the good teamwork of all the staff.

551.506.2(261) : 551.553.8:656.61

Notes on Heavy Weather im the Atlantic (1960) and
North Sea (1961)

By Davip H. LEwis, M.B., CH.B.

(These notes on heavy weather have been extracted from a se:nes of contributions on the subject published in the
April 1062 number of The Journal of the Institute of N a!.rIf

The observations were made aboard the 25 ft. .F-ton aop Cardinal Vertue, which Dr. Lewis sailed single-
handed in 1960, and with a companion in 1961. The wind speeds were read from hand instruments, checked
with Daily Weather Reports when possible and for 1961 by B.B.C. forecasts.)
Sailing to New York in 1960, the wind only briefly reached gale force on 26th ]une,
16th July and 22nd July. However, on joth July when I was in 41° 32'N, 67° o7'w,
the centre of tropical storm ‘Brenda’ passed some 50 to 100 miles Nw of me during
the evening and early hours of 31st July. I was in the right-hand semi-circle and
experienced gale-force st winds which veered sw and dropped to a calm before
morning. The sea throughout was confused and the motion exceedingly violent.
At first I could make some progress to windward close-reefed. I then attempted
to heave-to under close-reefed mainsail but violent flogging which made me
fearful for the mast made me lie ahull. I was sick and exhausted. The storm passed
by quickly.
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winds but seas 17} ft. high, an indication of a gale in the area. Away to the Nw of
my position, O.W.S. ‘B’ was logging 19 ft. waves, an indication of the gale that
was approaching, and which reached me on 11th September.

There was a confused cross sea in the gale of 11th September, quite different
from the conditions of the day before. The yacht was repeatedly broached-to and
thrown aback both before and after lying ahull (12 hours). This time there was a
tendency to luff.

1ITH SEPTEMBER

By noon a new area of low pressure had formed not far to the Nw of me and a
fresh front was approaching. My position was 52° 20'N, 39° 50’W, 150 miles west
of O.W.S, ‘C’, which was at 52° 50'N, 35° 30'W. At noon this O.W.S. reported a
sw gale, force 9 (42 kt.) and seas 14 ft. high. I was also logging a sw gale, force g,
at noon, By 1800 GMT the waves at the O.W.S. had reached 174 ft. in height. I ran
under staysail until early afternoon when first a fairlead, then a sheet parted. I then
steered before the seas for a while under bare poles. The yacht ‘surfed’ on the seas,
water spouting high each side, then curling over and pouring into the cockpit,
whence it arched out over the stern. It was partly ‘bucked out’ by the motion as
well. The indicator read 8 kt. as she surfed. I then lay ahull, the ship tending to
luff, Later in the gale she fell off before the seas.

Between 1615 and 1830 the wind reached 50 kt., force 10.* The whole sea was
white; the waves seemed flattened, and the tops to be blown right off. After the
wind decreased again to force g, the sea continued to get up and to break with
more fury. The impact was so fearful when those seas broke over the yacht that
I feared she would be stove-in. I shackled the sea anchor warp to a } in. diameter
wire strop which I had previously led round the stern. This seemed ineffective in
holding the yacht end-on. In fact she seemed to be held up to the pounding.
Sometimes waves would dash across the line of the seas. I was too tired to attempt
to steer or to take in the drogue. The wind quickly moderated but I lay to the sea
anchor all night. In the morning I found the wire warp chafed half through, the
covering board split and cleats torn from the stern. At Lerwick we found that the
paint had cracked where the transom had been pulled bodily backwards.

18TH SEPTEMBER

There was a Nw gale of 42 kt. (force g). The D.W.R. shows a cold front having
just passed my position.

20th—21st SEPTEMBER

My noon positions were §7° 25'N, 21° 50'W and 58° 08'N, 20° 24'W respectively.
O.W.S. ‘I’ was at §9°N, 19°w, approximately 150 and 9o miles NE of my two posi-
tions. A low pressure system with winds of force 9 had appeared to the sw on the
18th and moved NE to cross directly over my position on the 2oth—21st.

On the 20th an £sE gale began. At noon a ship to the southward reported a wind
speed of 37 kt. (force 8) and at the time I was logging force 7. During the early
evening the wind reached force g for a time. In the night the wind dropped to a
light breeze for three hours, the glass remaining steady at 992 mb. I was able to
keep going to windward under close-reefed main and reefed stay-sail until the
wind reached force ¢. I then hove-to under close-reefed main alone. The gale
recommenced from Nw, reaching force 8, but moderating before noon. A ship
north of me was still experiencing force 8 (37 kt.) winds at noon, but O.W.S. ‘I’,
now go miles NE of me, was logging the same wind strength as I was (28 kt.)—
force %, westerly. This had been preceded at the O.W.S. by a sE gale of force 8,
which blew from midnight to 0615 ¢MT. The sea at noon was confused and 13 ft.
high (at the O.W.S.). I estimated the seas from the rigging as 14 ft. high, also at
noon, In both cases the wind was force 7 at the time.

® Dr, Lewis obtained a wind speed of 50 kt. from hand instruments, but his description
of the waves suggests force 11 rather than force 10.—Editor.
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23RD SEPTEMBER _

In 58° 48'N, 14° 50'W, a gale began in the sE blowing at force 8 and later veering
to sw, whence from 1800 GMT to 2100 it blew at force 9. The sea in this gale was
remarkably even, considering the veer. I was able to keep going, first under reefed
main and reefed staysail and after the veer under reefed staysail alone. The yacht
steered by the vane but was frequently broached-to or thrown bodily aback. The
D.W.R. shows that the centre of a depression passed approximately over my
position about noon on the 23rd. Next day a ship to the NE, which was near the centre
of the disturbance at its new position, reported force g winds.
4TH-5TH JULY 1961

In sea area Fisher in the North Sea, where I was bound south from Stavanger
to the Thames, noon position 56° 35'N, 5° 15'E on 4th, a severe (force g) northerly
gale was forecast. At 0830 BST on the 4th the gale came on suddenly in a line of
white water at 36 kt. (force 8). I lay ahull for 14 hours, At 1130 it was blowing force g
(42 kt.); seas confused; period 7 sec.

In spite of the helm being lashed down the ship tended to fall off. We got under
way at 2230, the wind being then force 7. It blew at force 7, and sometimes force 8
next day. In the early hours of the following morning, the seas as measured from
the rigging were still 8 to g ft. Though this gale occurred in soundings, as little as
16 fm., the seas did not seem steeper than in the Atlantic gales. They seemed
smaller, but this was purely a subjective impression.

Discussion

In each gale the wind seemed to behave differently and so did the yacht. I did
not know whether she escaped serious damage because of, or in spite of, any action
on my part; nor did I realise the power of the waves until something gave way. A
deep keel yacht with outside ballast, a self-draining cockpit and everything battened
down, is self righting. There seemed no danger in broaching-to or being thrown
aback in such a vessel.

I would have gravely over-estimated the height of the seas from the cockpit;
only from the rigging was it possible to be accurate. Figures from several standard
works used by yachtsmen give high figures for the heights of waves in gales. However,
the fetch is taken as unlimited and the time the gale has been blowing also unlimited.
I never experienced such conditions, as the fetch was from the centre of the dis-
turbance causing the gale—often 200 to 300 miles—and the gale commonly changed
direction after 12 hours or so. Dr. G. E. R. Deacon in a personal communication
says he would expect waves whose highest third would average 12 ft. and maximum
18, with a wind of 30 kt. Sforce 7). This was about my experience (see 20 to 21st
September), allowing for the rather complex conditions.

Eroll Bruce in Deep Sea Sailing gives tables of wave heights, most of whose
material, he tells me, is from an Admiralty Paper of 1945. He mentions that Rachel
Carson in The Sea Around Us concludes that “waves higher than 25 ft. from trough
to crest are rare in any ocean® . . , mariners stubbornly describing higher waves”.
My own limited experience is in line with Eroll Bruce’s tables. The greatest mean
height of waves recorded by an O.W.S. in my vicinity was 17 ft, 6 in. This would
give occasional maximum waves of 24 ft.

What to do in a gale? It is probably safe to lie ahull in a well found yacht up to
force g to 10. In stronger winds the vessel may be burst asunder or rolled over.
I fortunately had no experience of these conditions, but would think that if a change
of helmsman were available, steering dead before the wind with warps astern might be
best when running in gales. I do not think the shape of the boat’s stern is important,
but the whole of her underwater lines determines how she lifts and how she runs,

* Statistics from a wave recorder aboard Ocean Weather Ship Weather Explorer in the
North Atlantic during the years 1953, 1954 and 1959 showed that 119% of maximum waves
were over 25 ft. high during March to August, and 43 % were over 25 ft. high from September
to February during those years. (See The Marine Observer, January 1962, pp. 35—36.)—Editor
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A Report from the Arctic

By CapraIN R. R. WAESCHE
(Captain Waesche is commanding officer of the U.S. Coast Guard cutter Northwind.)

Today’s icebreakers with their heavy hulls, powerful engines, modern equipment
and crews are a far cry from the vessels used by the early Arctic explorers. As
floating laboratories for the evaluation of meteorological and oceanographic data,
the present-day ships are well stocked with food and other supplies needed for
extended operations. Their officers and men know few of the physical discomforts
and dangers which were the everyday companions of Scott, Peary, Nansen,
Shackleton and other famous polar explorers of the past century. Yet in spite of
the cruel mental and physical rigours of the polar regions, these early explorers
managed to amass a great quantity of accurate meteorological and oceanographic
data. The quality of this information reveals careful, thorough, continuous effort
and attention to detail and the highest devotion to scientific research principles.

Unlike the vessels of an earlier era, modern icebreakers are aided by helicopters
and long-range aircraft, cargo ships for logistic support, manned bases on the ice
throughout the year and nuclear submarines capable of operating in any season.
This has made possible a year-round, large-scale, high-quality collection and evalua-
tion of the daily evidences of nature’s forces and changes in the polar regions.

Nevertheless, modern expeditions are scarcely Sunday-school picnics. In the
eternally frozen domain of the Arctic, natural forces are still overwhelmingly
powerful, and ice operations are still exciting and challenging.

United States vessels employed in arctic operations are of the ‘Wind’ class (see
photograph opposite page 136). They are 269 ft. long, 63 ft. in beam, draw 29 ft. of
water fully loaded, displace 6,500 tons, and have 1§ in. steel hull plating. With
diesel-electric drive, twin screws, and pilothouse control, the two 5,000 h.p. motors
drive the stubby hulls at 16 kt. With two helicopters aboard, they have far reaching
eyes. The U.S. Navy has four of these ships, the U.S. Coast Guard three. The
U.S. Coast Guard, one of the United States’ armed forces, is also its principal
maritime safety agency. With ships and small boats, an air arm, and extensive
shore facilities, it combines in one organisation a number of the functions of
Trinity House, H.M. Coastguards, the Royal National Life-boat Association, the
Ministry of Transport, the various port authorities, and the search and rescue
duties of the R.A.F. and Royal Navy.

C.G.C. (Coast Guard Cutter) Westwind, stationed in New York, assists the Navy
every summer in supply, exploration, and oceanographic missions in the Arctic
between Greenland and Northern Canada. C.G.C. Eastwind, stationed in Boston,
goes south every winter with her Navy sister ships to the Antarctic. C.G.C.
Northwind, based in Seattle, Washington, carries out the annual Bering Sea Patrol
(law enforcement on the high seas, medical and dental care for the Aleutian Island
natives and Alaskan Eskimos, protection of the fur seals, patrol of the salmon and
halibut fishery areas), and oceanographic research in the Bering, Chukchi (just
north of the Bering Strait), and Beaufort Seas, and the Arctic Ocean.

In 1960, Northwind began a new type of ice operation—oceanographic and
meteorological survey and research in the Arctic in the late fall. This is the latest
phase of attack against the elements. It requires stubborn persistence against bad
weather to build a supply of information supplementing the data gathered during
many summers. Since all other ships leave the Pacific Arctic and the upper reaches
of the Bering Sea by 1st October, Northwind goes north alone.

For the second successive year, the icebreaker departed Kodiak, Alaska, on 6th
October 1961, after a three months Bering Sea Patrol, en route to the Chukchi Sea
and Arctic Ocean, and pounded southwestward to Ummak Pass, then north through
the Bering Sea.
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Due to the increasing number of storms at this time of year, the ship required
six days to beat her way to the Arctic Circle, a normal four day (1250 nautical miles)
run. The route goes through Bering Strait, 43 miles wide, guarded in the middle
by Little Diomede Island (U.S.) and Big Diomede Island (U.S.S.R.) only 2} miles
apart. On board was a five-man team of civilian oceanographers from the U.S.
Naval Electronics Laboratory, San Diego, California, and the University of
Washington at Seattle, Washington. In addition, the Coast Guard’s own four-man
team of aerologists continued the weather forecasting and chart service which began
when the ship first left Seattle on joth June for the Bering Sea Patrol.

As in the case of the previous year’s trip, the programme involved measuring
temperatures and salinities of the ocean at various depths and in many places.
Bottom samples are obtained by the Schleger corer and ‘orange-peel’ dredge,
while plankton samples and samples of air and water are tested for carbon 14, and
other components.

Heading northward at 13-5 kt. the ship pushes her way towards the ice. The
temperature goes down and sea traffic disappears. If she should be trapped in the
ice, there will be no one to help her, no ship of any kind in the Arctic Ocean or
within a thousand miles—no ship of her size or capabilities in this hemisphere
except the Navy sister ship, U.S.S. Staten Island, undergoing overhaul in Seattle,
3,000 miles away.

In this lonely situation and at this time of the year, weather changes are critical.
Weather reports and forecasts are examined and re-examined, The ship’s aero-
graphers are continually busy. When the ship is east of Pt. Barrow in the fall, she is in
constant danger of being caught in the ice, for a wind shift to a northerly quadrant
will bring the polar pack tight against the coast in a matter of hours, No ship yet built
is able to break through this wind-driven heavy pack ice in the fall or winter. Once the
wind changes from its summer southerly-prevailing direction to its laté-season north-
erly direction, the chances of getting back to Pt. Barrow are slim indeed.

The importance of good weather information and accurate forecasting is obvious.
Unfortunately, this information and forecasting is of doubtful value and accuracy
in this part of the world since there are so few weather-reporting stations, A small
number of Siberian stations and two or three Russian and U.S. manned ‘ice islands’
in the Arctic Ocean provide the only reports from the west and north. Small
wonder, then, that we are often surprised by what tomorrow’s weather brings.

The Northwind’s examining and reporting programme includes surface observa-
tions every three hours and radiosonde observations every twelve hours. In the ice,
special ice observations are taken every three hours. All of the information is
forwarded to Fleet Weather Central, Kodiak, Alaska, and Weather Observer, San
Francisco, California. Weather charts are received by facsimile machine from the
U.S. Navy unit at Kodiak, Alaska, and weather reports by radio teletype from the
same source. When radio communications are good, these forecasts and reports
are received twice a day. But often communications become so difficult—so much
static in the atmosphere—that six, twelve, or eighteen hours without radio contact
to other stations and units is not uncommon.

The Northwind’s new oceanographic research programme is taking place while
the weather is getting colder, with new winter ice forming. Since no other ship
has been into the Arctic polar pack and out again at this time of year, special
precautions have been taken to provide for emergency wintering-in. Spare parts,
equipment, adequate fuel, stocks of food supplies for the needs of two hundred
officers and men for a nine-month period are extensive.

The last of the commercial ships left Nome, Alaska, southbound, about 1st
October. Northwind pushes northward, alone, past Herald and Wrangell Islands
to find the ice. This year, strangely, the ship passes from the Arctic Circle to 72°N
without encountering any ice. A hint of this unusual condition was given in the
summer report of U.S.S. Staten Island’s Arctic operations—*a mild ice year.”
Finally, on 16th October, in position 73° 10'N, 175° oo’w, the first ‘grease’ ice,
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looking like heavy oil on the water, is found. As the ship drives into the oily swell,
the grease ice turns to small ‘lily pads’, then ‘pancake’ ice (see lower photograph
on opposite page), then new winter ice stretching from horizon to horizon.

Soon the polar bears appear—lords and masters of this world, seal and walrus
their food. Many are sighted—mothers with one or two growing cubs, big males by
themselves. The ship doesn’t frighten them very much but the helicopters hovering
overhead give them a good scare.

Northward the ship drives, using four of her six 2,000 h.p. diesel engines to
drive the main motors. The temperature drops swiftly from 20° to —7%°r. The
winter ice increases in thickness from four inches to a foot. The ship slows down.
Six engines are put on the line on pilot house control—10,000 h.p. driving 6,500
tons of steel smoothly through 18 inches of solid ice. In 74° 52'N, a new record for
this time of year by a ship under her own power, we reach the polar pack—large
chunks of old, very old ice, hundreds of feet long and twenty to forty feet thick.
Northwind’s progress is slowed to one half knot. We receive daily radio messages
from Arlis 11, one of the U.S. encampments on an ice island, only go miles north of
our record position.

After lying in this area overnight, and sending the helicopters out next morning
to scout for leads without success, the ship holds demolition tests in the ice with
T.N.T. charges, then turns south to continue the oceanographic programme.
Our programme this year does not include how far north we can go, or how much
of the polar pack we can penetrate.

Now the real oceanographic survey programme begins, using a complicated and
accurate grid plan of the area. The oceanographers are busy 24 hours a day. The
bad weather, strong winds and snow from northerly, westerly, and southerly quad-
rants has little effect on us in the ice. But as we work closer to Herald Island, the
big swells begin to reach us, penetrating 50 to 100 miles of the new ice, causing
our round-bottomed stubby ship to roll her main decks under.

Day after day the work continues. The weather is overcast, windy, snowing, for
thirty consecutive days. Twice we see the sun; twice the stars. Every ten days the
ship rolls her way to the U.S. Air Force station at Cape Lisburne on the Alaskan
Coast at 69°N to get mail and essential supplies.

On 18th November comes the weather break for which we’ve been hoping.
The air temperature, which has been hovering between 10° and 20°F, drops to
zero. The wind dies, the sun comes out, and at night the full moon gleams. In
forty-eight hours the entire Chukchi sea area between Herald Island and Bering
Strait freezes over, two to six inches of ice in two days covering more than 20,000
square miles of ocean. (See photograph opposite page 136.)

It’s beautiful, fantastic, but true. The surface of the sea, at a temperature of
28-5°F, has been waiting only for a calm day. It freezes so fast you can almost see
the ice form. The ship’s operations are now much more comfortable but more
dangerous. Work to the north and west is curtailed—the ice is too heavy, and
possibilities of getting ice-bound are increased.

However, the work is nearly done. We have taken thousands of soundings over
thousands of cruising miles as well as scores of water samples and temperatures
from various depths and large numbers of bottom samples. They have all been
collected for examination, diagnosis, and report, and will contribute to a broader
understanding of the oceanography of the Arctic Ocean.

The aerographers have expended more than 100 balloons and radiosonde trans-
mitters, and have sent in more than 400 surface observations. In spite of a few bad
forecasts, their work has been helpful and important.

'Thus concludes another investigation of nature’s mysterious forces and actions in
the far north. Fall Arctic operations will probably become a yearly occurrence, for
the seasonal variations in weather and oceanography must be studied thoroughly
to provide an ever increasing capability for long range weather forecasting and
oceanographic projection.
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On Thanksgiving Day, the ship lies quietly in the ice. A holiday is declared. The
traditional Thanksgiving dinner is followed by ice skating and games. All hands
take a well-deserved break in the work routine.

The 25th of November is the final day. The ship’s helicopters fly the scientific
team ashore at Nome. Northwind, ice encrusted and a bit battered, turns southward.

EFFECTS OF THE APPARENT WIND ON SHIPBOARD

The following table, taken from the manual of marine weather observing
(Manmar) supplied to Canadian voluntary observing ships, is reproduced here by
kind permission of the Director of the Canadian Meteorological Branch. Marine
observers may find this a useful adjunct to the ‘sea criterion’ of the Beaufort Scale.

ErrFECTS OF APPARENT WIND ON SHIPBOARD

BeaurorT | WIND SPEED
NuMBER (kT.)
o less than 1
I Ito3
2 4to6
3 7 to 10
4 11 to 16
5 17 to 21
6 22 to 27
i 28 to 33
8 34 to 40

Smoke rises straight up.

Barely perceptible smoke drift.

Wind barely felt on face. (A tendency to overestimate wind
needs to be avoided when the temperature is below 32°r.)
Smoke rises at 80°.

Wind felt on face (same note as above). Smoke rises at 70°.
Taut halliards shake slightly. Pennant extends and flaps.
Slight pressure of wind felt on face. Smoke rises at 50°. Slack
halliards curve and sway but do not assume fixed bent
position. Taut halliards do not bend but whip slightly. No
noticeable sound in rigging. Flapping of pennant more
marked at fly end. Heavy flag flaps limply but does not

extend.

Wind felt on face as if close to ordinary electric fan; stings
face in temperature below 33°F. Smoke rises at 30°. Slack
halliards whip while bending continuously to leeward. ‘Taut
halliards maintain slightly bent position. Low whistle in
rig%‘it:tllg. Heavy flag does not extend but flaps along entire
length.

Wind stings face in temperatures below 35°F. Slight effort to
maintain balance against wind. Smoke rises at 15°. Both
slack and taut halliards whip slightly in bent position. A
low moaning, rather than a whistle, is heard in the rigging.
Heavy flag begins to extend and flaps more vigorously.

Wind stings face in temperatures below 38°r. Necessary to
lean slightly into wind to maintain balance. Loose oilskins
begin to inflate and pull against the strength of one’s arms.
Smoke rises at 5° to 10°. There is still a slight whip in the
halliards. Whistling and medium moaning heard in the
rigging. Heavy flag extends full length and flaps at fly only.
Loose canvas protectors around bridge whip slightly against
supports.

The head is pushed back by the force of the wind if allowed
to relax. Oilskins inflate and pull strongly. Halliards rigidly
bent. Loud whistle in rigging. Heavy flag flies straight out
and whips from the hoist. Loose canvas ‘dodgers’ or pro-
tectors held tight against supports.

Note.—An article about this table appeared in our April 1951 number.

551.326.7

NOTES ON ICE CONDITIONS IN AREAS ADJACENT TO THE NORTH
ATLANTIC OCEAN FROM JANUARY TO MARCH 1962

At end of January 1962

RELBEVANT WEATHER FACTORS

January 1962 was unusual in that there was intense cyclonic activity from north-east
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Canada to the Russian Arctic, including the Atlantic north of 50°N, but excluding northern
Greenland. Surface air masses were colder than normal over eastern Canada and the Russian
Arctic and outbreaks of Arctic air moved into the Atlantic from the Canadian Arctic, and from
the Russian Arctic across the Barents Sea and Greenland Sea. Snowfall appeared to be below
normal in the Arctic generally, except along the north Russian coasts. The very intensive
cyclonic activity over the North Atlantic between Labrador and Scandinavia was associated
with widespread northward movement of warm Atlantic water, particularly into the Davis
Strait and west of Iceland. Sea temperatures were therefore generally high in the Norwegian
Sea, the Denmark Strait and the Davis Strait. There was a wide exchange zone (of the order
of a degree of longitude) between the cold Arctic water and the warmer Atlantic water off
south-east Greenland, and cold water also moved southwards extensively at the surface,
east and south of Iceland.

CANADIAN ARCTIC ARCHIPELAGO AND BAFFIN Bay

Very little information is available concerning this area. Long periods of temperatures
below freezing and low snowfall are likely to have produced large masses of fast-ice with the
area of open water well below normal. Land stations of western Greenland towards 70°N
reported from 16 to more than 200 icebergs, suggesting that locally large groups of bergs
were held in the ice and were possibly moving round Baffin Bay within the ice.

Davis StrAlT

During this month much warm Atlantic water moved north-westwards into Davis Strait.
Very little fast-ice or pack-ice was reported off western Greenland although sea temperatures
adjacent to the coast were approximately o°c. Individual land stations reported up to 50
icebergs moving northwards along this coast. Meteorological observations and observations of
pack-ice off southern Labrador suggest that the mass of pack-ice moving southwards was
probably below normal, and sea surface isotherms suggest that the pack was open and melting
on its eastern edge. It was also evident that isolated icebergs were moving southwards, south
and east of the pack-ice.

BELLE ISLE STRAIT

The eastern entrance and most of the strait were obstructed by pack-ice. Young ice was
forming on the adjacent north coast of the Gulf of St. Lawrence.

GreaT BaNk
This area remained ice free.

GULF OF ST. LAWRENCE

A great deal of the Gulf remained open water and it appeared that relatively warm Atlantic
water occupied the surface layers over a great part of the eastern half of the Gulf, There were
extensive areas of young ice, ice crust and slush in the sea areas around Prince Edward Island
in Chaleur Bay and in the estuary of the River St. Lawrence with widespread hummocking.
Small amounts of fast-ice had formed in shallow inlets. Ice appeared to be forming rapidly
in the north-east arm of the Gulf and it is likely that cold Labrador Current water was
flowing through the Strait of Belle Isle into the Gulf.

St. LAWRENCE RIVER

Much open water remained below Quebec. Above Quebec the river was covered with
young and winter ice. There was widespread fast-ice generally in shallow water but the
deeper waters of the Great Lakes were almost completely open except Lake Erie which was
largely covered by young ice and ice crust.

GREENLAND SEA

The mass of polar pack-ice drifting out of the Arctic Basin and the area of fast and very close
pack-ice off the Greenland coast appeared to be about normal. There were no reports of icebergs.
DENMARK STRAIT AND ICELANDIC WATERS

The area of pack-ice off south-east Greenland was normal but the concentration and state
of ice at the seaward edge was variable with a large belt of brash. Large groups (up to 50)
including very large icebergs existed within the pack-ice.

BARENTS SEA

From meteorological observations it is estimated that considerable amounts of polar pack
in excess of normal moved southwards, east of Spitzbergen. However, high sea temperatures
over most of the Barents Sea would have prevented any excessive southward penetration.

Air and sea temperatures also suggest that the mass of ice in the south-east of the area was
probably less than normal but there were more severe conditions further to the east.

BavLTiCc SEA

During most of the month this area was influenced by Atlantic depressions and maritime
air. Masses of pack-ice and fast-ice formed in the north of the Gulf of Bothnia and in the east
of the Gulf of Finland as a result of outbreaks of Arctic air and continental air from the north-
east and east. However, amounts of ice were below normal.
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At the end of February 1962

RELEVANT WEATHER FACTORS

This is the time of year when the Icelandic low is most active, and Arctic and continental
air masses are coldest. The intense cyclonic activity of January continued in early February
with depressions moving from south of Greenland to the Barents Sea and beyond and into
north-west Europe. 'The Azores high, however, became extremely active and linked up with
the high pressure over Russia across north-west Europe. Late in the month pressure built up
over northern Canada into an immense area of high pressure which towards the end of the
month covered most of North America and Greenland. The distribution of sea temperatures
differed little from that of January. However, the more variable atmospheric circulation
lessened the tendency for cold water to make deep inroads into warm water, but warm water
continued to flow extensively into Davis Strait and northwards round the west of Iceland.
Sea temperatures appeared to be falling in the Barents Sea from the north-east.

CANADIAN ARCTIC ARCHIPELAGO AND BAFFIN Bay

Atmospheric temperatures below normal continued to be experienced over most of this
area and it is estimated that the mass of fast-ice increased in area and thickness. Large numbers
of icebergs (two stations each observed more than 200) were reported by land stations of
western Greenland north of 70°N and there was an absence of fast-ice north of the Arctic
Circle to 70°N probably associated with the predominating subsiding atmospheric flow from
the east, off Greenland over a period of many weeks.

Davis STrRAIT

It is apparent from observations of ice in the south that, as a result of continuous northerly
gradient winds and high sea temperatures, increasing amounts of pack-ice and larger numbers
of icebergs were drifting south off Labrador than in January. The extent of pack-ice remained
less than normal, again largely because of high sea surface temperatures. South of 65°N
there was little or no pack-ice or fast-ice off the south-west Greenland coast, and all land
stations reported less than five icebergs. Sea surface temperatures remained approximately
o°c adjacent to this coast.

BeLLE ISLE STRAIT

During this month icebergs and pack-ice from the Labrador current moved into Belle
Isle Strait. By the end of the month the Strait was completely filled and obstructed by
hummocked ice.

GREAT Bank

Pack-ice and icebergs moved southwards over the west side of the Great Bank during
February. However, at the end of the month the area and mass of pack-ice remained below
normal, although it obstructed ports of eastern Newfoundland. The number of icebergs
moving southwards on to the Great Bank, and their southerly and easterly penetration, were
well below normal,

GULF OF ST. LAWRENCE

During February air flowed across north-east Canada mainly from the polar regions to the
Gulf of St. Lawrence which, after remaining open for an unusually long period, became
rapidly covered by all types of ice (including vast floes) by the end of the month, and pack-ice
moved out of the Cabot Strait and southwards off the coast of Nova Scotia. 'The extent of the
movement of pack-ice through the Cabot Strait was, however, less than normal.

St. LAWRENCE RIVER

The St. Lawrence River below Quebec had become filled with mainly young and winter
ice. There were a number of small areas of open water but also there were vast ice floes. The
ice in the river above Quebec had consolidated and there was a great increase in the area of
winter, fast- and pack-ice over the Great Lakes (i.e., most of the surface of the Lakes was
ice-covered). However, in spite of these adverse conditions the coastal motor tanker Maple-
branch arrived in Montreal on 15th February to end the port’s shortest closed winter season
of 55 days.
GREENLAND SEA

The area of polar pack was probably less extensive than normal off eastern Greenland owing
to the very high sea surface temperatures to the east. The area of fast-ice and the concentration
of polar pack were probably normal. Individual land stations reported 16 to 50 icebergs
moving southwards within the polar pack.

DenNMARK STRAIT AND ICELANDIC WATERS

The high level of cyclonic activity referred to above caused abnormal sea surface flow to
continue off south-east Greenland. Sea temperatures were above normal over most of
Denmark Strait and off western Iceland, but cold water from the East Greenland Current
continued to make large inroads off southern Greenland into the warm Atlantic water. An
iceberg within one of these inroads, g3 ft. high and 347 ft. in length, was observed and followed
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Positions of berg tracked by O.W.S. Weather Monitor, 16th—19th February 1962.

by the Ocean Weather Ship Weather Monitor at Station ‘A’ (62°N, 33°w). The map above
gives the path of the iceberg plotted by the ship’s officers and it can be seen that for a time the
iceberg moved away from the Greenland coast and then resumed its south-westerly drift.
'The areas of fast-ice and polar pack off the Greenland coast were below normal; individual
land stations reported less than 15 icebergs within the pack-ice. No pack-ice, and less than
five icebergs, were observed in the vicinity of Cape Farewell.

BARENTS SEA

There were frequent outbursts of Arctic air from the north and north-east over the Barents
Sea during February and it is likely that at the end of the month there was widespread
southward drift of the polar pack-ice east of Spitzbergen. Variable and nondescript ice were
reported off western Spitzbergen and Bear Island. Meteorological conditions suggest that
in the south-east the pack-ice and all types of ice were lighter than normal except where
periods of strong onshore winds caused ice to build up in bays and inlets. More severe ice
conditions existed to the east.

BaLTIC SEA

Meteorological conditions were similar to those in January but outbreaks of cold air from
the Arctic and Asia were more frequent. The amount of ice considerably increased during
February, producing by the end of the month the seasonal normal area of fast- and pack-ice.
The amount of drifting ice in the centre of the Gulf of Bothnia appeared to be above normal.

At the end of March 1962

RELEVANT WEATHER FACTORS

High pressure continued to build up over northern Canada and Greenland. However,
depression activity from Canada to the south of Greenland and thence to north-west Europe
and the Barents Sea again intensified and the high declined. During most of the month
Arctic air again flowed strongly southwards east of Greenland and over the north Barents Sea
but for long periods maritime air flowed westwards into north-west Canada.

CANADIAN ARCTIC ARCHIPELAGO AND BAFFIN Bay

Very few reports were available for this area but meteorological conditions suggest that the
extent of fast-ice continued in excess of normal over all the Canadian Arctic Archipelago
except perhaps in the west, and all types of ice (i.e. pack-ice as well as fast-ice) were likely to
have been heavier than in February. Warm Atlantic water appeared to have penetrated almost
to the Arctic Circle ; this tended to limit the pack-ice off southern Baffin Island and that moving
south, off Labrador. Open water was observed off the West Greenland coast as far north as
70°N and a number of land stations continued to report more than 200 icebergs off the coast.

Davis STrarT

Sea surface temperatures over most of the area except immediately off the Greenland and
Labrador coasts were several degrees Centigrade above normal. As a result the area of
pack-ice was less than normal off the Labrador coast. There continued to be little or no
pack-ice off western Greenland. Off western Greenland aircraft reported numerous icebergs
(more than 20 at a sighting) and many growlers, drifting northwards, but individual land
stations reported less than 15 icebergs off the coast. There were many icebergs and growlers
drifting southward off the Labrador coast. More than a thousand growlers were observed
by aircraft off this coast, suggesting that icebergs were being released in increasing numbers
further to the north.

BELLE ISLE STRAIT

Pack-ice was clearing rapidly from the Strait although icebergs continued to move into and
obstruct the eastern entrance. There were large amounts of various types of ice at the western
end of the Strait.
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Table 1. Icebergs sighted by merchant ships in the North Atlantic
(This does not include growlers or radar targets)

LimiTs I?g LATITUDE DEGREES NORTH AND WEST
AND L.ONGITUDE

58 56 54 52 50 48 46 44 42
Number of bergs reported south | JANUARY bt bt 2 o o o ° ) o
of limit EBRUARY bt - 28 28 18 o ° o o
MARCH . ® |> 208 55 24 23 1 1 o
Total g * |>235 83 42 23 1 1 o
Number of bergs reported east ANUARY * 2 2 o o ) o o o
of limit RUARY . 28 28 3 o ) o o o
MARCH >204 |> 184 23 o o <) o o o
Total . > 214 53 3 o o o o o

Extreme southern limit ANUARY | §3° 37'N, 52° 50'W on 20.1.62

EBRUARY | 49° 30°N, §3° 00'W on 22.2.62

MarcH 43° 45’'N, 61° 30'W on 19.3.62

Extreme eastern limit lANUARY 53° 37'N, §2° 50'W on 29.1.62

UARY | SI° 32'N, 50° 31'W on 15.2.62

MARCH 46° 41'N, 52° 27'W on 7.3.62

® Probably larger numbers, but none sighted in excess of those reported in further south positions or in
tions

east . .
> (“greater than’’) has been inserted where there is some doubt as to the actual number of icebergs at some
of the sightings, but the true value is probably greater than the value given.

GREAT BANK

During March icebergs and pack-ice continued to move southwards over the western side
of the Great Bank. The southward drift of icebergs and growlers was confined to one degree
of longitude from the Newfoundland coast and icebergs tended to drift round Cape Race
and then westwards off the south of Newfoundland towards the Gulf of St. Lawrence. The
icebergs appeared to be drifting at about }—} kt. During the last ten days of March a pre-
dominating easterly gradient wind gave way to a westerly, and towards the end of the month
the icebergs were observed moving eastwards round the north of the Great Bank at about 3 kt.
There was also evidence of an easterly drift of the accumulation of icebergs off the east
coast of Newfoundland.

GULF OF ST. LAWRENCE

At the end of March very little pack-ice remained in most of the Gulf of St. Lawrence.
There remained extensive areas of pack-ice, consisting of small and medium floes, mainly
in the south of the Gulf, some of which was moving out through Cabot Strait. However, the
extent of the pack-ice was well below normal.

St. LAWRENCE RIVER

At this time the break-up of the ice season in the St. Lawrence River and the Great Lakes
had begun. Below Quebec there was much open water and navigation was only slightly
impeded by ice although dangerous pack-ice existed. Above Quebec the heavy pack-ice and
fast-ice of the river had begun to melt and break in many places, and there was a rapid
increase in the area of open water over the Great Lakes.

GREENLAND SEA

Fast and polar pack-ice were less than normal, while the polar pack was probably very
open to seaward on its eastern boundary.

DENMARK STRAIT AND ICELANDIC WATERS

There were no material changes in this area from the end of February. The extent of the
cold water along the East Greenland coast again appeared to be less than normal, and most
of the Strait was occupied at the surface by warm Atlantic water with exchanges between
the adjacent warm and cold water masses. The distribution of pack-ice and the movement
of icebergs therefore continued to be complex. The extent of the polar pack was less than
normal but up to 50 icebergs were observed moving south-westwards by individual land
stations.

BARENTS SEA

Polar pack probably continued moving southwards extensively east of Spitzbergen and the
extent of polar pack probably continued in excess of normal. Meteorological conditions suggest
that the extent of fast- and pack-ice also probably remained less than normal in the south-east
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of the Barents Sea with pack-ice and fast-ice accumulating in bays and inlets exposed to the
wind.

BALTIC SEA

There was much fast-ice and pack-ice in the Gulf of Bothnia, the Gulf of Finland and Gulf
of Riga. The extent of fast- and pack-ice was about normal but meteorological conditions
suggest that the thickness of ice was probably below normal and all ice was likely to clear
rapidly with a seasonal rise in temperature. G. A. T.

INDIAN EXCELLENT AWARDS

[The following statement has been received from the Deputy Director General of Observa-
tories (Forecasting) of the India Meteorological Department.]

The India Meteorological Department had 44 Selected Ships and 52 Supplementary
Ships on the list of their voluntary observing fleet during the year ended j3ist
March 1961. Seven hundred and ten logs, consisting of 8213 meteorological
observations, were received from these ships in this office during the year. Nearly
half of the observations were received by w/T at different forecasting centres and
were of great value in the day-to-day forecasting activities of the Department in
general for issuing warnings to ships in particular. The Department wishes to
convey its appreciation to all the officers concerned of the voluntary observing
fleet for their valuable co-operation.

It has been customary in previous years to give awards in the form of books to
the captains, observing officers and radio officers of ships whose meteorological
work was adjudged to be ‘excellent’ and who were in the ships concerned for six
months or more during the award year. The following ships have been selected for
Excellent Awards for the year 1960—61, and the officers named will receive books
as Excellent Awards.

OBSERVING RabpIO
NAME OF VESSEL CAPTAIN OFFICER(S) OFFICER(S) CoMPANY
Rajula .. .. | G. A. Brignall D. H. Cain i Jﬁffesry | .. | British India S.N. Co., Ltd.
. tee
State of Bombay S. K. Kaikobad | K. B. Trilokikar | C. D. Joshi .. | Shipping Corporation of India,
G. S. .. | S. M, Valliat .. Ltdfng
Mozaffari .. | J. W.Mountford | B. J. Nazareth S. D. Warke .. | Mogul Line, Ltd.
E. G. Dawes .. | B. S. Kher ..
Amra .. .. | N.C.Bruce .. | A. M. Barker.. | K. J. Bourke .. | British India S.N. Co., Ltd.
A. M. Sim(gson J. G. McKechnie
L. M. T. Good-
Yaladharma .. | C.B. Sutherland | P. K. Seth .. | P. D’Souza .. | Scindia S.N. Co., Ltd.
A. D. Divekar
Mahadeuvi .. — T.C. Kelsey .. | C. L. Bertram .. | Asiatic S.N. Co., Ltd.
D. J. Daniels .
J. S. Woollam
Mohammed: .. | H. J. Palmer .. | S. H. Khajotia V. N. Kalle .. | Mogul Line, Ltd.
K. S. Sultan .. | B. Sowani ..
Kampala .. | D. Hutton W. Macdonald 1. J. Evans .. | British India S.N. Co., Ltd.
D. C. Price .. | H. C. Berry .
J. C. Briggs .. .
Jag Rani .. | M. R. Hussain D. N. Chawala R. Sequeira .. Grﬁa:i Eastern Shipping Co.,
td.
Bharatrani .. | A. E. Sampson K. R. Surendran| M. N Manalar .. | Bharat Line, Ltd.
R. K. Sinha ..

The useful work put in by the other officers, who served in the ships listed above
for lesser periods than six months, is also very much appreciated.

Official Publications
A COURSE IN ELEMENTARY METEOROLOGY

Prepared in the Meteorological Office. 94 in. X 6 in. pp. 189 + %9 diagrams and 18 cloud
photos. H.M.S.0., London, 1962. 17s. 6d. net.

See notice on inside front cover.
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M.O. LEAFLET NO. 3

This leaflet, which gives details of weather bulletins and gale warnings for coastwise
shipping and fishing vessels, has recently been reprinted. The old (1961) edition is
now obsolete.

Copies of the leaflet may be obtained free from Port Meteorological Officers and
Merchant Navy Agents of the Meteorological Office,or from the Marine Superinten-
dent, Meteorological Office (M.O.1), London Road, BRACKNELL, Berks.

Book Review

Meteorology (for the M.O.T. examinations), by J. F. Kemp and P. Young, pp. 8o.
Illus. Kandy Publications, Brighton, 1961. 6s. 6d.

This booklet is nicely produced, and has a large number of very good diagrams
and maps which no doubt will commend themselves to many students as a quick
aid to revision. The text is easy to read, but there are a number of inaccuracies in
it, and a certain amount of looseness in some of the technical definitions. In
explaining what is meant by specific heat, the book takes sand (0-19) as an example
and states that “a given quantity of sand will heat five times as much as the same
quantity of water, provided the same amount of heat is applied”. Here ‘quantity’
means mass (as distinct from volume), and the word ‘heat’ as a verb is used very
loosely to describe change in temperature. In a list of the signs of an approaching
tropical revolving storm, it is stated that a reading appreciably (3 mb.) higher or lower
than the corrected reading for that time as shown on the weather chart should be
regarded with suspicion. The term ‘weather chart’ implies a chart of the weather
for a particular day—what is meant presumably is a climatological map giving
long-period averages for the month and time of day—e.g. as given in tables in the
Meteorological Office’s Monthly Meteorological Charts of the Oceans. The book
makes no mention of paying attention to variations in the diurnal range of pressure.
Further, a pressure reading of 3 mb. higher than the average (see above) is no indica-
tion of this type of storm. One very wise precaution to which this book refers,
once the approach of a tropical revolving storm in the vicinity is confirmed, is to
press up any slack water in ballast tanks in order to ensure maximum stability. In
some respects the book is not up to date—for example, the definitions of mist and
haze, and bay ice, are several years out of date,

A statement which we feel goes rather too far is that ““a barometer and a hygro-
meter together with the broadcast weather information will enable one to make
an accurate forecast for the next few hours’”. These instruments can, however,
assist the mariner to interpret and make the best use of broadcast weather informa-
tion.

In its present state the book’s many inaccuracies detract considerably from its
value but it could, if it were thoroughly scrutinised and revised when next reprinted,

make quite a useful booklet for revision purposes.
M. V. R.
THE CARE OF INSTRUMENTS

In recent months, during the course of experiments investigating the possibilities
of improving shipborne meteorological instruments, a representative of the Instru-
ments Branch of the Meteorological Office visited a number of Selected Ships and
met their observing officers.

He made a short trip in one of the ships using some of the equipment under
conditions of comparatively fair weather. The care so obviously taken by the
majority of observing officers in looking after the equipment greatly impressed
him, and he expressed the wish that they be notified of this appreciation.

Care of instruments, their correct use and treatment, are key factors in the
accuracy of observations, which is of paramount importance and which we have
come to expect from our voluntary observers.
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Personalities

RETIREMENT.—CaAPTAIN D. BLAIR retired recently after half a century at sea.

David Blair served his time with the Ellerman City Line, and on completion of
his indentures in 1916 joined the Anchor Line as 4th Officer of their Huntspill,
then engaged on trooping duties. He remained with this company for the rest of
his career.

He passed for master in 1926 and was appointed to his first command, the
Samvannah, in 1944. In this ship he made a two-year voyage of great variety, it
being the first British ship to enter Singapore after the Japanese occupation,
carrying repatriated Japanese prisoners-of-war, and taking the British party to
accept the surrender of the Andaman islands.

Captain Blair’s association with the Meteorological Office goes back to 1928
when he was in the Elysia. Since then he has in 17 years sent us 60 meteorological
logbooks, all his post-war meteorological logbooks coming from the Caledonia,
which he commanded for 10} years. He received Excellent Awards in 1929, 1930,
1956, 1960 and 1961.

We were very pleased to have a visit from him shortly after his retirement and
to show him round our new home at Bracknell.

We wish him health and happiness in his retirement. L. B. P,

RETIREMENT.—CarraiN K. D. G. FIsHER, G.M., retired from the sea earlier
this year after 48 years’ service.

Kenneth Desmond Gronow Fisher first went to sea as a Cadet in the four-masted
barque Port fackson in 1913, subsequently transferring to the Medway, these two
ships being commanded respectively by Captain Charles Maitland and Captain
David Williams, two shipmasters of the old school whom Captain Fisher still
remembers with the greatest respect and affection. He left the Medway to join the
R.N.R. as a temporary midshipman and served in the armed merchant cruiser
Kildonan Castle in the 1oth Cruiser Squadron in the Northern Patrol and later as
sub-lieutenant in the cruiser Kent on the China Station, but mostly in Vladivostok.

After demobilisation Captain Fisher joined the Harrison Line and passed for
master in 1922. He then joined the Aberdeen Line, which was later merged into
the Shaw Savill Line.

While serving as Chief Officer in the Akaroa in January 1943 he rescued a
ship’s engineer and a shore carpenter who had been overcome by gas in an air
trunk, for which gallant action he was awarded the George Medal.

Later in 1943 he was appointed to his first command, the Samrich, which was
being managed by the Shaw Savill Lines for the Ministry of War Transport.

After the war he commanded the New Australia, Gothic and Dominion Monarch,
all of them being Selected Ships.

Captain Fisher’s connection with the Meteorological Office goes back to 1926
when he was in the Euripides. Since then he has in 17 years sent us 40 logbooks,
34 of which were classed ‘excellent’. He received Excellent Awards in 1928, 1931,
1952, 1953, 1954, 1955, 1958, 1961 and 1962. His long and zealous voluntary service
on our behalf was recognised this year by the presentation of an inscribed barograph.

We wish him health and happiness in his retirement. L. B. P.

RETIREMENT.—CapPTAIN G. M. FLETCHER recently completed his last voyage
at sea in command of the Andes.

Geoffry Montague Fletcher, a native of Rossert in Denbighshire, first went to sea
as an apprentice in 1916 in the Pacific Steam Navigation Company’s Orita, of
which his father had been a former Master. He left this firm in 1922 to join the
Leyland Line with whom he served for two years.

Captain Fletcher transferred to the Royal Mail Lines in 1924 as 4th Officer, and
on the outbreak of war in 1939 he had attained the rank of Chief Officer. He spent
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most of the war as Chief Officer of the Abnanzora which made trooping voyages
to most parts of the world.

He received his first command in 1947 in the American built ship Samphill,
renamed Berbice by Royal Mail, and went on to command the Lock Awvon, Loch
Lovyal, and Highland Brigade. In 1959 he was appointed Staff Captain of the Andes,
and after one voyage in the ship he became Master.

Captain Fletcher’s record with the Meteorological Office dates back to 1933,
and in 16 years he has sent in 47 log books, 29 of which were classed ‘excellent’,
In 1938 he received an Excellent Award.

We wish him health and happiness in his retirement. E. R. P.

RETIREMENT.—CapPTaIN J. W. HART retired recently after fifty years at sea.

John Walton Hart comes of seafaring stock. His grandfather was master in sail
though deafness brought him ashore to a position with the White Star Line shore
staff. He was killed in a2 windlass accident aboard the Cedric in 1903. His uncle
also was master in sail and retired as Commodore of the White Star Line Australian
service after 19 years in command of the Corinthic.

Captain Hart commenced his sea career by making a voyage as an ordinary seaman
in his uncle’s ship Corinthic to see if the life suited him. He then signed indentures
in 1912 with the Prince Line. Passing for 2nd mate in 1916 he joined the Booth
Line, served them as 3rd and 2nd Officer until 1919, then made one voyage as
2nd and Chief Officer in the Anglo-Saxon tanker Escalona, before passing for
master in March 1920. Three months later he passed for extra-master.

He joined the Shaw Savill Line as 3rd Officer of the Tasnuz in July 1920, rising
to command their s.s. Mahta in 1942.

Captain Hart bore a charmed life during both world wars for he was not torpedoed,
mined or bombed though he spent most of the Second World War in the North
Atlantic.

His active connection with the Meteorological Office goes back to 1924 when
he sent us his first meteorological logbook from the Matakana. Since then he has
in 16 years sent us 36 meteorological logbooks and received Excellent Awards in
1956 and 1958.

The names of the ships in which his grandfather served are not now remembered
in the family so we cannot say whether he was ever a voluntary marine observer,
but we received several meteorological logbooks from Captain Hart’s uncle during
his long years in command of the Corinthic.

Our connection with this loyal voluntary observing family is happily by no means
ended with Captain Hart’s retirement for two of his sons, John and David, have
been observing for us in the Port Line since 1956 and 1957 respectively, whilst his
eldest son Frank was a voluntary observer in Shaw Savill’s until 1958 when he
joined the Union Steam Ship Co. of New Zealand. The three sons all hold masters’
certificates, surely a record for one family.

We wish Captain Hart health and happiness in his retirement. L. B. P.

RETIREMENT.—CapraiN HaroLp TaompsoN retired on 3rd March after
477 years at sea, over 30 of which were spent at Heysham in ships of British Railways
on the Irish Sea service.

Captain Thompson’s last command was the Duke of Rothesay; during the Second
World War he had commanded the old Duke of Rothesay when engaged as a hospital
ship, and later as a troop carrier at the D-Day landings on the Normandy beaches.

During his 30 years’ service on the Irish Sea run, Captain Thompson estimates
that he covered well over a million miles in nearly 10,000 crossings.

For many years now Captain Thompson has sent in observations to the Meteoro-
logical Office, mainly as ‘Marid’ reports.

We wish him health and happiness in his retirement, at his home in Heysham.

J-R.R.
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The following is a list of ships recruited for the observing and reporting of sea temperatures from coastal waters

‘Marid ’ Ships

of Great Britain. Captains are requested to point out any errors or omissions in the list.

NaME OF VESSEL CAPTAIN OWNER/MANAGER
®Actuality .. .- | D.QLeary F. T. Everard & Sons, Ltd.

Adriatic Coast .. | RE. Holt .. . Coast Lines, Ltd,
® Alderney Coast .o | G, S. Palmer Coast Lines, Ltd.

* Amster. .. A. Greenham . British Transport Commission
* driosto F. Barnard .. . Ellerman’s Wilson Line, Ltd.
* Arnhem .- A.P. Sutton British Transport Commission

Atlantic Coast H. J. Cowan Coast Lines, Ltd.

Ballylagan .. A. Barron .. John Kelly, Ltd.,

Belvedere . T. Foulkes .. Onesimus Dorey & Sons, Lid.

Bardic Ferry K. Hockings Atlantic S.N. Co., Ltd.

Blisworth =~ .. W. R. Day .. . Grand Union (Shipping), Ltd.
® Bolton Abbey H. Aaron Associated Humber Lines, Ltd.
¢Brenda . J. Mackinnon Dept. of Agric. & Fisheries for Scotland

British Coast P. A. Johnson . Coast Lines, Ltd,

B.P. Marketer G. Sayer .. Shell-Mex & B.P,, Ltd.

Caesarea .. V. Newton .. British Transport Commission

Caledonian Coast F. Mara .. . Coast Lines, Ltd.

Caledonian Princess .. | J. F. D. Hey British Transport Commission

Cambria .. W. R. Roberts British Transport Commission

Cheshire Coast E. C. Maddell Coast Lines, Ltd.

Claymore ]. C. McKinno David MacBrayne & Co.
$Clupea J. Jappy . Dept. of Agric. & Fisheries for Scotland
*Corfen .. .. | G, ]egrey Wm. Cory & Son, Ltd.
*Cormead . . A. Metcalfe Wm. Cory & Son, Ltd.
® Cormoat .. | E, A. Pusey Wm. Cory & Son, Ltd.

Corncrake . C. Lennard General S.N. Co., Ltd.

Crane . J. Cullen General S.N. Co., Ltd.
#Darlington .. | W. Brown Associated Humber Lines, Ltd.
Deal .. . . {V British Transport Commission

Devon Coast . . . . Grogan . Coast Lines, Ltd.

Drake. . .. . R. Fookes General S.N. Co., Ltd.
*Dryburgh .. .- | G. Simpson .. G. Gibaon & Co., Ltd.

Duke of Argyll .. | W. N. Greenwoed. . British Transport Commission

Duke of Lancaster .. | J. Irwin, R.D. .. British Transport Commission

Duke of Rothesay .. | H. Thomson .. British Transport Commission
*Duke of York .. | R.Gooed ., British Transport Commission

Empire Nordic W. H. Laws Atlantic S8.N. Co., Ltd.

Esso Poole J. S. Clark Esso Petroleum Co., Ltd.

Falaise C. E. Hatchley British Transport Commission

Fauvic, H. 8. Shugar Channel Shipping, I.td,

erry. . I.Innes .. Aberdeen Coal Shipping Co., Litd.
*Frisian Coast D. K. Wright Tyne Tees Shlgping Co., Lid.

Fruin ., L. Lamont .. Wm. Sloan & Co., Ltd.
*Fulham X .. D. Batttle Central Electricity Authority

Golden Dawn A. Adamson, M.B.E A. on, M.B.E.

Goldfinch {) A. Furrett General S.N. Co., Ltd.

Guernsey Coast . Meras .. Coast Lines, Ltd.

*Helmsdale . A. Ross . e Northern Trading Co., Ltd.
*Heron. . E. C. Painter, D.s.C. General S.N. Co., Ltd.

Hesperus C. Campbell .. Northern Lighthouse Board

Hz_berru'a . E. A. Horspool .. British ‘T'ransport Commission
® Hibernian Coast G. Mearns .. Coast Lines, Ltd
*Hydracrete .+ | J. Johnston Wm. Cory & Son, Litd.
*Jberian Coast .. | G.']. Croxford Tyne Tees Shipping Co., Ltd.

Innisfallen .. | T. McVeigh City of Cork Steam Packet Co.

Ionic Ferry . W. Close Atlantic S.N. Co., Ltd.

*Irish Coast —. Barry .. Coast Lines, Ltd.
ade . - D. Miller .. ‘Wm. Robertson, Ltd.

Fersey Coast .. H. G. Keilit Coast Lines, Ltd.

Karri D. Hill .- W. N. Lindsay, Ltd.

Kingsgate F. G. Norton Hull Gates Shipping Co., Ltd.

Lairdscrest W. J]. Scott Burns & Laird Lines, Ltd.

Lairdsglen .. D. Campbell Burns & Laird Lines, Ltd.

Lairds Loch ., D. McCormack . Burns & Laird Lines, Ltd.
®Lancashire Coast .. | R. E. Holt Coast Lines, Ltd.

Lapwing W. Maybee.. General S.N. Co., Lad.
*Leinster W. Boylan British & Irish Steam Packet Co.

Loch Ard J. MacLean . David MacBrayne & Co.

Lochbroom D. Gunn . David MacBrayne & Co.

Loch Carron .. David MacBrayne & Co.

Lochee . J. Morrison . Dundee Perth & London Shipping Co.

Loch Linnhe .. G. Coffey J. Rainey, Ltd.

Lochmoor .. D. Sinclair David MacBrayne & Co.

*Loch Seaforth Smith . David MacBrayne & Co,

Maiv e .. . Williamson . Northern Lighthcuse Board
®Melrose Abbey . Blackburn .. Associated Humber Lines, Ltd.

Mitcham .. . G. N. D’Evelin South Eastern Gas Board
®Munster . Williams . British & Irish Steam Packet Co.
*Mytongate .. S. H, Langford .. Hull Gates Shipping Co., Ltd.
* Netherlands Coast E. Fisher .. .. Tyne Tees Shipping Co., Ltd.

* These ships report wind and weather.



¢ Marid *> Ships (contd.)

NAME OF VESSEL CAPTAIN OWNER/MANAGER
Ocean Coast . . G. R. Jones Coast Lines, Ltd._
Olivian Coast T. S. Stewart Tyne Tees éhlp ing Co., Ltd.
Orelia W. Backhouse Houlder Bros., Ltd.

®Pearl W. Campbell Wm. Robertson, Ltd.

® Pentland J. McClure Currie Line, Ltd.

Pharos C. Campbell Northern Lighthouse Board
Pluto .. E. Jones Bristol S.N. Co., Ltd.

Pole Star A. W. Walker Northern Lighthouse Board
Prince Louis H. G. de Chair, D.s.C Outward Bound Moray Sea Sch.
Princess Maud R. Roberts .. British Transport Commission
Ringdove J. W. Klemp General S.N. Co., Ltd.

* Rollo .. .. | D. H. Stokes Ellerman’s Wilson Line, Ltd.
St. Andrew|St. David | H. Coney British Transport Commission
St. Clair .. .. | T. Gifford North of Scotland Shipping Co., Ltd.
St. Magnus . J. Harvey . North of Scotland Shipping Co., Ltd.
Sappho C. Knight . Bristol S.N. Co., Ltd.
Sarnia C. Cartwright British Transport Commission

®Scotia .. A. M. Finlayson Dept. of Agric. & Fisheries for Scotland

*Scottish Coast {;VS. Nicholson Coast Lines, Ltd.

Seamew . . Lockhart General S.N. Co., Ltd.

* Siluvio - J. Marrow .. Ellerman’s Wilson Line, Ltd.
Slieve Bawn . . G. R. Gill British Transport Commission
Slieve Bearnagh D. A. Pontin British Transport Commission
Slieve Bloom A. R. Evans British Transport Commission
Slieve League G. Butterworth British Transport Commission
Slieve More .. } R. Rowlands British Transport Commission

*Spray. . . Andrews Ellis & McHardy, Ltd.

tansted .. E. Read Stevenson Clarke, Ltd.
Suffolk Coast H. Haxell .. Tyne Tees Shipping Co., Ltd.
Superiority J. Gardner .. F. T. Everard & Sons, Ltd.
Tay .. N. Maclver Wm. Sloan & Co., Ltd.

®Teano. . .. L. R. Stillwell Ellerman’s Wilson Line, Ltd.
The President —. Hay . Hay & Sons, Ltd. .
Thrift. . .. H. J. Tait orthern Co-operative Society

* Torguay .. G. Youngson J. & A. Davidson, Ltd.

*Whitby Abbey T. Boylan . Associated Humber Lines, Ltd.

*Woodwren .. A. L. Ward General S.N. Co., Ltd.

The following is a list of Training Establishments in which the Cadets under training record observations in the

® These ships report wind and weather.

Training Establishments

Selected Ships’ Meteorological Logbook.

ESTABLISHMENT CAPTAIN/SUPERINTENDENT
Conway, HM.S. .. .. .. .. | E. Hewitt, rR,D., Capt. R.N.R.
Pangbourne Nautical College. . .. .. | A. F. P. Lewis, C.B.E., Capt. R.N. (Retd.)
Reardon Smith Nautical College .+ | J. N. Rose, R.D., Lt. Cdr. R.N.R. (Retd.)
Warsash School of Navigation . .. | G.W, Waizeford, M.B.E.
Worcester, HM.S. .. .. .. .. | L. W, L. Argles, 0.B.E., DsS.C., R.N. (Retd.)

Trawlers

The following is a list of trawler skippers and radio operators, who voluntarily observe and report those elements
of the weather which do not entail the use of any meteorol:ﬁ)ical instruments (irrespective of the vessels in which

they s
SKIPPER RADIO OPERATOR "TRAWLER OWNER/IVIANAGER

P. Craven - D. L. Verity .. .. .. | St. Andrew’s Steam Fishing Co., Ltd.

J. E. Dobson . K. H. Massey .. .. .. | Thomas Hamling & Co., Ltd.

G. Eddom . {(H Senior .. . .. | St. Andrew’s Steam Fishing Co., Ltd.

C. T. Hogg . Harrison .. .. .. | Kingston Steam Trawling Co., Ltd.

J. Hunt J. Lester .. .. .. .. | Northern Trawlers, Ltd.

A. Jackson G. A. Holiday .. .. .. | Kingston Steam Trawling Co., Ltd.
A. Kersey R. R. N. Laing .. - .. | Charleson-Smith Trawlers, Ltd.
Miller A. Jagger .. .e .. | Thomas Hamling & Co., Ltd.

T. Nunn G. Bowvill Northern Trawlers, Ltd.
. Pougher A. Jagger Thomas Hamling & Co., Ltd.

M. Smith J. Lester .. .. .. .. | Northern Trawlers, Ltd.

T. H. Spall C.J].J. Youngs .. .. .. | Northern Trawlers, Ltd.

S. Sparks K. H. Massey .. .o .. | Thomas Hamling & Co., Ltd.

B. Stepetic L. Hought .. .o .e .. | St. Andrew’s Steam Fishing Co., Ltd.

R. Waller R. R. N. Laing .. .. .. | Charleson-Smith Trawlers, Ltd.

B. C, Wharam L. Hought .. .. .. | St. Andrew’s Steam Fishing Co., Ltd.

G. Whur A. Ramsay .. .. .. | Charleson-Smith Trawlers, Ltd.
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Light-vessels

NAME OF VESSELS MASTERS

Bar .. N. S. Burns, G. B. Calcutt
Dowsing .. T. W. Dodd, W. R. Nobbs
East Goodwin W. E. Ha.rv:é’, G. Alp
Gm E. %VWmte ood, W. G. Burroug]!
H D. W. Bird, D. A. Bacon
Longstone W. Mortimer
Newarp e G. A. Harris, W. E. Finn
Royal Sovereign B. J. Key, L. V. Dawson
St. Gowan .. H. C. L. Hall, R. C. Jones
Seven Stones D. g: Harries, J. Davies
ghi or) B G. Sives J. Goldsmith

ipwas. . G. Simpson, J. mi
Shkulmartin .. {( O’Neill, arley
Smith’s Knoll . E. Say, B

BRITISH COMMONWEALTH

The following lists give the names of Selected and Supplementary Ships, and the number of Auxiliary Ships where
known (i.e., those which only report when in ‘:g:rse areas’), which voluntarily co-operate with meteorological
services of British Commonwealth.

Information for these lists is required by 20th April each year. Information for the January corrective lists is required
by 20th October each year.

AUSTRALIA (Information dated 3.10.61)

NAME OF VESSEL OWNER
Selected Ships:

Agamemnon .. .e e .. .. | A. Holt & Co.
ﬁrqfum . .. .. e .. . %VH%A S.S.A(éo. P Led

ros .. .. .. .. .. .. elmsen Agency Pty., Ltd.
Bamora .. .. .. .. .. .. | B.L.S,N. Co.
Bermuda Trader .. .. .. .. .. | Br. Phosphate Commns
Bulolo .. Burns Philp & Co
Canara .. .. B.I.S.N. Co.
Carpentaria .. .. .. .. .. | B.LLS.N. Co.
Chakrata . . .. . .. v .. | B.L.S.N. Co.
Charon .. .. .. .. .. .. Da.l%ety&Co
Chupra .. .. .. .. .. .. | B.L.§&.N. Co.
Citos .. .. .. .. . .. | Wilhelmsen Agency Pty., Ltd.
Delos .. .. .o .. .. .. | Wilhelmsen Agency Pty., Ltd.
Gorgon .. .. .. .. .. .. | Dalgety & Co.
Koagtarra .. .. .. . .. .. | W. A. State Shipping Ser.
Koomilya . . . .. .. .. | Mcll. McEach.
Malaita . Burns Philp & Co.
Malag’d ‘e Blue Star Line
Malekula . . Burns Philp & Co.
Mandama. . Blue Star Line
Milos Wilhelmsen Agency Pty., Ltd.
Montoro .. Burns Philp & Co.
Nankin P. & O.—Orient Lin
Nellore .. E. & A. S.S. Co.
Orestes .. .. Dalgety & Co.
Port Melbourne .. Gibbs, Bright & Co.
Port New Plymouth Port Line, Ltd.
Sarpedon . . .. Dalgety & Co.
Shansi China Navigation Co., Ltd.
Triadic Br. Phosphate Cormmns.
Trienza .. Br. Phosphate Commns.
Tulagi .. Burns Philp & Co.
Wanganella Huddart Parker & Co.
Wangara ames Patrick & Co.
Wi a ames Patrick & Co.

Supplementary Ships:

8elamere .. .. W. A. State Shipping Ser.
Dorrigo W. A. State Shipping Ser.
Dulverton W. A. State Shipping Ser.
Kabbarli .. W. A. State Shipping Ser.
Koolama .. W. A. State Shipping Ser.
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CANADA (Information dated 22.2.62)

INAME OF VESSEL

OWNER

Cameron
Baffin _ ..
Beaver Fir
Bluenose .

Camsell .
Canberra
Coras Pocla
'yrus Fie
D’ Iberville
Edward Cornwallis
Imperial St. Lawrence
Irving Brook
Irving Glen
John A. Macdonald

B

Lakemba .

Selected Ships:
A. T

Northern Shell
Oriana

Port Dauphme ..
Str Humphrey Gilbert

Sty William Alexander i,

Govt. of Canada
Govt. of Canada
Canadian Pacific Steamships
Govt. of Canada

Canada
Union S.S. Co. of New Zealand
Govt. of Canada
Western Union Telegraph Co.
Govt. of Canada
Govt. of Canada
Imperial Qil, Ltd.
Kent Lines, Ltd Saint John, N.B.
Kent Lines, Ltd., Saint ohn N.B.
Govt. of Canada
Govt. of Canada
Govt. of Canada
Pacific Shipowners, Ltd., Suva, Fiji
Deonaldson Line, Glasgow
Western Union Telegraph Co.
Govt. of Canada
Govt. of Canada
Shell Canadian Tankers, Ltd.
Union S.S. Co., of New Zealand
Govt. of Canada
Govt. of Canada
Govt. of Canada

Sungleam Saguenay Shipping, Ltd.

" Suva Pacxﬁc Shipowners, Ltd., Suva, Fiji.
Thor I .. A. S. Thor Dahl, Sandefjord, Norway
Thorshope. . A. S. Thor Dahl Sandef; iord Norway
Waihemo Union S.S. Co. of New
Waitomo .. Union S.S. Co., of New Zealand
Wolfe Govt. of Canada

Supplementary Ships:
Anma Bakke .. Knutsen Line, Norway
Arcadia .. Union S8.S. Co., of New Zealand
Arthur Cross Dominion Steamshlp Co., Sydney, N.S.
Banksland Hudson s Bay Co.
Bougainville F. Klaveness & Co., Oslo
Bonneville F Klaveness & Co., Oslo
Br 7 A. F. Klaveness & Co., Oslo
Emerillon Shell Canadian Tankers
Indiana Saguenay Shéﬂfmg, Ltd
Princess Helene Canadian P ¢ Railways
Sunadele Saguenay Shipping, Ltd.
Sunmyville A. F. Klaveness & Co., Oslo
Sunprincess Saguenay Ship aglmg Ltd.
Thorsriver A. S. Thor D andefjord, Norway
Thorstream A. S. Thor Dahl. Sandetjord, Norway
Varda A. S. Thor Dahl, Sandefjord, Norway
Ventura H. Dxtlev—Sxmonsen, Oslo
Vigan H. Ditlev—Simonsen, Oslo
Whitethroat Govt. of Canada
William Carson .. Canadian National Railways

Auxiliary Ships:

Canada has 16 ocean-going Auxiliary Ships, and 21 Auxiliary Ships operating on the Great Lakes.

INDIA (Information dated 19.4.62)

NAME OF VESSEL

OWNER

Selqected Shlps:

Indian Exporter ..
Indian Merchant . .
Indian Pioneer ..
Indian Reliance ..
Indian Shipper
Indian Tr

Islami ..
Yalazad ..
Yaladharma

British India S.N. Co., Ltd.
Shippin, Corporauon of India, Ltd.
Asiatic S.N. Co.,

Bharat Line, Ltd

Bharat Line, Ltd.

British India S.N. Co., Ltd.
British India S.N. Co Ltd.
British India S.N. Co., Ltd.
India S.S. Co., Ltd.

India S.S. Co., Ltd.

India S.S. Co., Ltd.

India S.S. Co., Ltd.

India S.S. Co., Ltd.

India S.S. Co., Ltd.
Mogul Line, Itd.

Scindia S.N. Co., Ltd.
Scindia S.N. Co., Ltd.
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INDIA (contd.)

NAME oF VESSEL OWNER

Yaladhruv Secindia S.N. Co., Ltd.
Jalahetu Scindia S,N. Co., Ltd.
Jalamangiri Scindia S.N. Co., Ltd.
Yalapadma Scindia 3.N. Co., Ltd.
Yalaprakash . Scindia S.N, Co., Ltd.

‘alaputra . . Scindia 8.N. Co., Ltd

‘alausha . . S S.N. Co., Ltd

‘al e Scindia 8.N. Co., Ltd.

‘aljawahar Scindia S.N. Co., Ltd.
Kampala [U.K.] British India S.N. Co., Ltd.

Strdhana [U K.]

State of Bombay .

State of Kutch

State of Madvas ..

State of Orissa ..

State of Travam:ou Cochm
Subadar [U.K.] .

Umaria [ K ]

Sugﬂimentary Ships:

Bharatdeepak .. -
Bharatrani . e
Bharatveera ..
Bharatvijaya
Indian Commerce. .
Indian Endeavour
Indian Industry ..
Indian Renown .
Indian Resolve .
Indian Resource .
Indian Secuyrity ..
Indian Splendour. .
Indian Strength ..
Indian Success
Indian Tradition . .
Indian Triumph ..
}ndzaGn Trust .. .. ..
ag aﬂga Ve .. e
Yag _Twan . .. ..
Jag Lax
Fag Mttra
Yag Rami ..
ag Tara ..
Yaladhana
==
anya
Faladhir ..
Faladuhita

Yalaprabha
Yalapratap

apushpa
Salarajendra
Yalvallabh
:;zllaueer .

avijaya
]alam'.’:hnu
Falavikram
Vishwajyott
Malika bU K]
Rajah [UK.
Ranee [UK.
State of A a
State of Assam .
State of Bthar .
gtatc of g ttar Pradesh .

tate o mrat . .

Vishv a{:r
Vishva Prabha
Vishva Usha

British India S.N, Co Lid.
Asiatic S.N. Co., Ltd.
Mogul Line, Ltd.
Mogul Line, Ltd.
Shipping Corporation of India, Ltd.

Dept. of Lighthouses and nghtslups Govt. of India

British India S.N. Co., Ltd

British India S.N. Co., Ltd.

Mogul Lme. Ltd.

British India S.N. Co., Ltd.

Shipping Corporation of India, Ltd.

Shipping Corporation of India, Ltd.
hipping Corporation of India, Ltd.

Shlppmg gorporatlon og }ng:a, ktg

pp orporation of India, Ltd.
A ENE T
British India S. N ., Ltd.

Bharat Line, Ltd.

Bharat Line, Ltd.

Bharat Line, Ltd.

Bharat Line, Ltd.

Bharat Line, Ltd.

India S.S. Co., Ltd.

India S.S. Co., Ltd.

India §.S. Co., Ltd.

India S.S. Co Led.

India S.S. Co., Ltd.

India 8.8, Co., Ltd.

India S.S. Ce., Ltd.

India 8.8. Co., Ltd.

India 5.8. Co., Ltd.

India 8.5, Co., Ltd.

India S.S. Co., Ltd.

India 8.8. Co., Ltd.

India 8.8, Co., Ltd.

Great Eastern Shlppmg Co., Ltd.
Great Eastern Shipping Co., Ltd.
Great Eastern Shipping Co., Ltd.
Great Eastern Shipping Co., Ltd.
Great Eastern Shipping Co., Ltd.
Great Eastern Shipping Co., Ltd.
Scindia S.N. Co., Ltd,

Scindia S.N. Co., Ltd.

Scindia S.N. Co., Ltd.

Scindia S.N. Co., Ltd.

Scindia S.N. Co., Ltd.

Scindia S.N, Co., Ltd.

Scindia S.N. Co., Ltd.

Scindia S.N. gg Ltcl.

Scindia S.N. td.
Scindia S.N. Co., Ltd.
Scindia S.N. Co Ltd.
Scindia S.N. Co., Ltd.
Scindia S.N. Co., Ltd.
Scindia S.N. Ltd.
Scindia S.N. Co Ltd.
Scindia S.N. Co., Ltd.
Scindia S.N. Co Ltd.
Scindia S.N. Co., Ltd.
Scindia S.N. Co. Ltd.
Scindia S.N. Co Lad.

Scindia S.N , Ltd,
Shippin ?oratxon of India, Ltd.

Asiatic d.

Asiatic S N. Co., Ltd.
e Corporation of India, Ltd
ppPIng rporation of India, Ltd.
Shipping Corporation of India, Ltd.
Shipping Corporation of India, Ltd.
Shipping Corporation of India, Ltd.
Shipping Corporation of India, Ltd.
Shipping Corporation of India, Ltd.
Sh:ppmg Corporation of India, Ltd.
Shipping Corporation of Ind.la Ltd.
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NEW ZEALAND (Information dated 2.4.62)

NAME OF VESSEL

OWNER

Selected Ships:
Kaimanawa
Kaimiro
Kaitoa
Kaitoke
Kaituna ..
Karamu ..
Karitane ..
Katea ..
Kauri

Kawaroa ..
Kawatiri ..
Kawerau ..
Komata
Koraki

Kurutai
Matua

oana Roa
Port Montreal
Saracen ..
Torea

o) ..
Watkare ..
Waimate ..
grfmf :

ai ..
Warpz?a .
Waitemata

Supplemen

Clt aﬁA land

Ships:

0
o

. of New Zealand, Ltd.
. of New Zesaland, Ltd.
. of New Zealand, Ltd.
0. of New Zealand Ltd.
. of New Zealand Lad.
. of New Zealand Ltd.
. of New Zealand Ltd.
. of New Zealand, Ltd.
. of New Zealand, Ltd.
. of New Zealand, Ltd.
. of New Zesland, Ltd.
. of New Zealand, Ltd.
. of New Zealand Ltd.
. of New Zealand Ltd.
. of New Zealnnd Ltd,
. of New Zealand Ltd.
. of New Zealand Ltd.
. of New Zealand Ltd.
.S. Co. of New Zealand, Ltd.
Union 8.8. Co. of New Zealand Ltd.
New Zealand Govt.

Port Lme, Ltd.

Crusader
Union 8.8.
Union S.8. C
Union S.S.
Union S.S.
Union S.8.
{Jnion S.8.
Union S.S.
Union S.S.
Union S.S.

Shipping Co., Ltd.
ew t

C% mfN Zealand, Ltd.
o. of New Zealand, Ltd.
. of New Zealand, Ltd.
. of New Zealand Ltd.
. of New Zealand, Ltd.
. of New Zealand, Ltd.
. of New Zesland, Ltd.
. of New Zealand, Ltd.
. of New Zealand, Ltd.

Ellerman & Bucknall S.8. Co., Ltd.
Holm & Co.

Ships:

Aunhz.r;
enland has 11 Auxiliary Ships.

PAKISTAN (Information dated 1.1.62)

CALL
NAME OF VESSEL SteN
Selected,’Suppiementary Sh.lps
Al-Hasan .. AQAN
Al-Husaini .. AQAH
Al-Sayyada .. AQAS
Arwarbaksh .. AQAM
Dacca City .. AQED
Tohangwabad. AGEN
Maulabaksh .. AQBP
Mustali AQLY
QOcean Endurance - AQBW
Pakistan Prosperity . AQAZ
Safina-e-Nusrat AQLM
Safina-e-Hujjaj AQLW
Shams -

Auxiliary Ships:

Pakistan has 2o Auxiliary Ships.

WEST INDIES (Information dated 4.4.61)

NAME oF VESSEL

OWNER

Lady Denison Pender

Cable & Wireless, Lid.
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