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Editorial

On 11th March 1968 the Meteorological Office launched its first official scheme for
the provision of regular weather-routeing advice by radio to merchant ships trading
across the North Atlantic. Similar weather-routeing facilities have, for several
years, been provided by the U.S. Navy for their military supply ships and by com-
mercial organizations in the United States for merchant ships and latterly by the
Netherlands and the U.S.S.R. authorities for their merchant ships and one might
well ask why Britain, with her large merchant fleet, is only now a newcomer into
this field. One reason for this is that British shipowners and shipmasters have not,
until comparatively recently, displayed much interest or confidence in the idea of a
weather-routeing service. In 1660 a questionnaire circulated to representative ship-
masters about the value of including actual and forecast wave data in the North
Atlantic Bulletin, as a possible approach to weather routeing, only provided very
lukewarm replies. Subsequently articles on weather routeing and its potential ad-
vantages from the viewpoint of economy and safety have appeared from time to
time 1n The Marine Observer. Meanwhile British meteorologists have been studying
with much interest various aspects of the weather-routeing facilities provided, in
particular, by the U.S.A. and Netherlands; both these countries have been very
helpful in providing information about their techniques. For various practical
reasons, in which manpower availability played a big part, it was not until experience
had been gained in numerical forecasting with the aid of the high-speed English
Electric computer KDF ¢ that our Director-General decided that the time had
come for the Meteorological Office to offer a weather-routeing service to shipping
in the North Atlantic.

As a preliminary to instituting this service, a special informal meeting was held
on gth March 1966 aboard the Wellington, Headquarters ship of the Honourable
Company of Master Mariners, at which six papers on various aspects of weather
routeing were read and discussed, with the object of trying to find out the present
views of shipowners and shipmasters about this subject (see The Marine Observer,
October 1966 and January 1967). This very successful meeting showed that there
was a lot of interest in the subject and, as a result of further consultation by cor-
respondence with North Atlantic shipowners, a2 weather-routeing experiment was
carried out with four west-bound cargo ships across the North Atlantic in Sep-
tember 1967. The period of the experiment was rst-18th September and the ships
concerned were the Cunard’s Parthia from Liverpool and Samaria from Southamp-
ton, Furness Withy’s Newfoundland from Liverpool and Sugar Line’s Sugar
Carrier from Antwerp. As anybody familiar with the North Atlantic knows,
September is often a boisterous month and has the added complication of being the
month of maximum hurricane intensity; during the experiment it lived up to its
reputation and produced plenty of problems for the weather routers. The primary
aim of weather routeing from shore is to advise the master of the ship as to the route
which will, as far as possible, avoid the areas of highest waves, consistent with
providing the quickest and most economic passage. Nowadays, thanks to improve-
ments in forecasting technique, aided by the electronic computer, meteorologists
can look further ahead into the weather situation and deal more effectively than
previously with difficult problems like wave forecasting. This is particularly true in
the North Atlantic where the relatively large number of radio weather messages
from merchant ships and ocean weather ships enables the meteorologist to prepare
more accurate weather maps than in any other ocean. Also the speed of cargo ships
nowadays, being commonly in excess of 15 knots, makes it much more feasible than
previously to take action to avoid bad weather areas.

The surface forecasts of wind and weather and the wave forecasts used in the
Meteorological Office for the provision of weather routeing for shipping are almost
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Fig. 1. Ship performance curves (ship’s speed/wave height) for (a) Victory ship (AP3)
on mean draught of about 25 ft and (b) Parthia on draught of 15 ft forward, 20 ft aft.
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entirely dependent, in the first instance, upon the electronic computer. The wave
forecasts are deduced from the wind field by the application of a relatively simple
formula and are forecast for 12, 24, 36 and 48 hours ahead. This forecast wave in-
formation is studied by a meteorologist against the background of the surface
analysis and forecast maps and upper-air maps as necessary and the meteorologist
not only looks 48 hours ahead but he also ‘peeps over the wall’ against the back-
ground of the 72-hour prognostic charts to make a tentative estimate of conditions
as far ahead as he can, on the basis of the general development.

The meteorologist has the assistance of a Nautical Officer who acts as an ‘on the
spot’ liaison representative of the master of the ship. One of the more important
jobs of the Nautical Officer is to find out, by some means or another, the speed re-
duction each ship is likely to suffer in waves of different heights from different
directions relative to the ship and to construct the necessary speed/wave-height
curves. Unfortunately, such information is not usually available very readily and it
entailed a painstaking search through the deck logs and meteorological logs of the
ships concerned. The ships involved in the experiment were all motor vessels and
were all relatively ‘light’—Parthia’s sailing draught, for example, was 15 feet for-
ward and 20 feet aft (her maximum draught being about 27 feet) while Sugar
Carrier was in ballast with a draught of only 10 feet forward and 18 feet aft. The
lighter the draught the more a ship’s speed is forcibly reduced by waves and, added
to this, there is the voluntary reduction in speed made by the master of the ship
in order to reduce risk of damage to the ship and cargo. Fig. 1 (@) and (b) show,
respectively, the ship’s speed/wave-height curves for a Victory ship at her loaded
draught and for Parthia as she was during the experiment.

The next process in the weather-routeing procedure is to prepare ‘least-time
track curves’, using surface wind and wave forecast charts in conjunction with the
ship’s speed/wave-height curves, for each r2-hour run of the ship up to the point
on the 48-hour curve nearest to the destination, which is the position the ship would
be advised to make for, having in mind other aspects such as currents, ice, fog and
estimated synoptic development during a further 24 to 48 hours.

Before each ship sailed the Nautical Officer had consultation with the master
and an initial route was given on the following day. For weather routeing it is
essential that the ship sends radio weather messages and all the ships taking part in
the experiment were Selected Ships. Recommended changes in the route during
the voyage were sent to the ship by radio, according to pre-arranged schedules.
The experiment was very successful; in each case some saving in time was achieved.
Fig. 2 shows a ‘picture’ of the routeing of Parthia; the northern of the two routes
is the one which it is assumed the Master would have taken if he had not been
routed. The figures on this map confirm that in ocean navigation the shortest route
isn’t necessarily the quickest; adding 170 miles to the route (in better weather)
saved almost 14 hours. Further study showed that in some cases one could add as
much as 300 miles to a 3,000-mile passage and still save time and fuel as well as
lessening the risk of damage to ship and cargo.

A further meeting was held aboard the Wellington on 1st February 1968 (with
the kind permission of the Master of the Honourable Company of Master Mariners)
to which all North Atlantic shipowners were invited, to discuss the results of our
routeing experiment and to announce the intended launching of the official weather-
routeing scheme. Our Director-General gave an introductory talk and this was
followed by three speakers from the Meteorological Office who gave a detailed
explanation of the experiment. There was a very good attendance and the discussion
of the papers, which lasted nearly an hour, was very lively; general reaction to the
scheme was favourable but some speakers inferred that masters of ships could do the
routeing themselves just as well, with the aid of facsimile maps. Meteorologists at
the meeting pointed out that it was true that a shipmaster can undoubtedly obtain
some success with weather routeing himself, particularly in areas other than the
North Atlantic where weather-routeing facilities from the shore are not practicable.
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For the North Atlantic, however, there is little doubt that the professional meteoro-
logist on shore, aided as he is with much forecasting experience and so many more
facilities than can be made available to the master of a ship and able to take into
account possible alternative developments, can achieve better weather-routeing
results in the long run. Even if he had the same facilities and experience as the
meteorologist, the shipmaster has many other duties and in bad weather he will be
unable to spare much time for studying weather maps.

Immediately after the February meeting letters were sent to all British ship-
owners trading in the North Atlantic, giving details of the scheme and inviting
them to avail themselves of the facilities.

This weather-routeing service is necessarily ‘tailor-made’ for the ship concerned
and it is obvious that expense is involved. For example, three meteorologists and
two Nautical Officers are employed on this work, not to mention use of the com-
puter and its staff. Consequently it is unavoidable that there has to be a charge to
the shipowner for the service and this is £50 per passage, plus the cost of advisory
radio messages. However, if, for example, as a result of a successful weather route-
ing, half an hour’s ‘waiting time’ for several gangs of stevedores is saved, the cost
of weather routeing would probably be more than saved.

When a ship is weather-routed from the shore, all the meteorologist can do is to
give advice; it was never intended that this system would take any responsibility
from the master; he must decide as to whether he wishes to take the weather-
routeing advice or not, or to depart from it on any particular occasion.

As mentioned before, the Nautical Officer is the link between the shipmaster and
the meteorologist and he acts as nautical adviser to the meteorologist doing the
weather routeing. Both our Nautical Officers are Chief Officers from the Ocean
Weather Ships who have had experience in command and have been voluntary
observers in cargo ships on the North Atlantic trade. Duties of the Nautical Officer
are to establish personal contact with the master of the ship as far as possible, obtain
details of the ship herself and about her performance, stability, fuel consumption,
sailing draught, deck cargo and any peculiarities that she has. He also needs to find
out the master’s personal views about weather routeing and any special ideas he
has about the avoidance of ice areas, extensive fog areas, etc. He also needs to know
the owner’s policy concerning such details as desirable time of arrival in harbour,
etc. This question of time of arrival is often very important because of the stevedor-
ing aspect. A further duty of the Nautical Officer is to do the navigational work
connected with weather routeing, calculating distances to go on various alternative
routes, the affect of adverse and favourable ocean currents, keep up to date about
ice conditions and to make sure that any weather-routeing signals to a ship are
unambiguous to the navigators.

Applications for this service need to be made in writing to the Meteorological
Office—although it might be made by signal in some cases. On receipt of such a re-
quest the Meteorological Office contacts the owner as soon as possible to get details
of the ship’s schedule and other necessary information. Masters of west-bound ships
need to telephone our Central Forecasting Office a few hours before sailing, giving
details of sailing time, destination, draught, cargo, etc; general routeing advice is
then given, covering the next 24 hours. A few hours after sailing a radio signal is sent
to the ship indicating the recommended route and subsequent signals are normally
sent every 48 hours or whenever it is considered necessary to send intermediate
signals. For east-bound ships, the master needs to send a signal to Bracknell stating
the position and time he wishes routeing to commence and giving his destination
and other relevant details.

Communications obviously play an important part in weather routeing—the
meteorologist does his best to avoid a heavy cost of messages, which have to be
borne by the shipowner, by keeping them as brief as possible. For example, a
message might read “Advise rhumb 47~ 15w thence circle Cape Race”. Supple-
mentary information can also be supplied if required; for example, the reason might
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be given for any particular routeing advice in the form of a synopsis of the weather
situation and developments expected.

Most merchant ships likely to avail themselves of weather routeing carry only one
radio officer. Special arrangements therefore need to be made to contact the ship
at times least inconvenient to the radio officer and, as far as possible, when he is on
watch. To make things easier for him, arrangements are made that he calls Portis-
head twice a day (at no cost to the ship) to enquire if there is any routeing advice for
him. At the same time it will probably be convenient for him to send a radio weather
message. If the vessel is neither a Selected nor Supplementary Ship she is recruited
as an Auxiliary Ship during the period that she is being routed and special arrange-
ments have been made that such ships send their radio weather messages direct to
Portishead throughout the passage.

Between 11th March and 1st May, when this editorial was written, we have
provided weather-routing advice on 11 passages, including 2 east-bound.

C.E. N. F,
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EXCELLENT AWARDS, 1967-1968

The annual list of Excellent Awards, a feature of the July number of The Marine
Observer for more than 40 years, appears on pages 1og to 112 of this number and
once again we have the pleasure of congratulating the captains, principal observing
officers and radio officers named therein. Once again, too, we must add a word of
commiseration and encouragement to the masters and observing and radio officers
who helped to compile more than 250 other meteorological logbooks classed as
Excellent without being rated high enough to be placed in the first 100 to whom the
Awards are given. All these officers, many of whom are undoubtedly disappointed,
are reassured that the notation EX stands against the record of their book on their
personal card and it is this assessment, whether or not an Award has been gained,
that carries weight when an officer’s long term record is worked out.

The assessing of all ships’ meteorological logbooks and the placing of them in an
order of merit continues to be done by the Nautical Officer at Bracknell and is a task
which is not lightly undertaken, for the Voluntary Observing Fleet is a heterogeneous
collection of ships, from the large passenger liner with two mates in each watch and
a radio office manned 24 hours a day to the two-mate coaster where the deck officer
not only makes the observation but transmits the radio weather message as well.
The Nautical Officer feels justified in expecting fuller observations from the former
than from the latter and due allowance is always made for the large range of cir-
cumstances which may affect observing facilities in different ships.

In the year which ended on 31st March 1968 the best books were received from
the following nine ships:

1. Logna (Chr. Salvesen & Co. Ltd.), Captain D. I. Polson

2. Bencleuch (Ben Line Ltd.), Captain A. D. Hay
Perseus (Ocean Fleets Ltd.), Captain D. D. McIntosh

3. F.R.S. Explorer (Department of Agriculture & Fisheries for Scotland), Captain

A. A. Baxter

Port Phillip (Blue Star Port Line Management Ltd.), Captain P. E. Packwood
Port Vindex (Blue Star Port Line Management Ltd.), Captain A. J. Hawkins
Ross Leonis (Ross Trawlers Litd.), Skipper R. Waller
St. Giles (Thos. Hamling & Co.), Skipper J. W. Humphrey
Santona (G. Heyn & Sons Ltd.), Captain A. T. Johnston

This is the fourteenth year in which we have published a ‘short list’ and we must
particularly congratulate F.R.S. Explorer who is making her fourth appearance whilst
the Logna, Port Vindex, Ross Leonis and St. Giles are each appearing for the third
time and Santona figured also in last year’s list. The customary photographs of the
three top ships appear opposite page 130.

The Awards List also includes four ‘“Marid’ ships (vessels taking and transmitting
sea temperatures only but with the addition of non-instrumental observations when
in certain specified areas such as the North Sea or Arctic waters) and it may be noted
that this year a trawler has a place in this list in addition to the three trawlers which
figure in the main list. Also given are the names of the four skippers and four wire-
less operators sailing in trawlers which at present carry no instruments but make and
transmit observations of wind and weather only from far northern waters. The
tragedies which darkened the lives of so many of the Hull fishing community during
the year cannot but underline the vital importance of steady meteorological observa-
tions from northern waters and we are glad to be able to acknowledge our thanks for
them in this way though they can only be genuinely recognized by the fuller weather
forecasts which more such observations will enable us to provide.

The recipients of the Awards will, as in past years, be individually notified by
letter and asked for an address to which they would like us to send it; but if any
officer sees his name in the Excellent Award list in this journal before the official
letter reaches him, we would be glad if he would write to us, claiming the Award
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The storm caused much damage in the south of Sweden and put ships in diffi-
culty in the southern Baltic, and there is no doubt that the accurate weather in-
formation we received from the Swedish Weather Service enabled us to take a course
which avoided the worst of the weather.

Position of ship at 1200 on 23rd: 59° 04'N, 20° 54'E.

Note. Our synoptic weather charts show that at 1200 GMT on the 22nd September a rather
intense depression was centred to the east of Malms. It deepened and moved rather slowly
in a NE'ly direction, reaching Gotland by o600 on the 23rd. The centre continued to follow -
much the same track throughout the day and by evening it was in the Gulf of Finland, to the
south of Helsinki. The Master of the vessel showed considerable enterprise in taking ad-
vantage, to such good effect, of this very accurate forecast.

EXCEPTIONAL STOR
South Pacific Ocean

m.v. Caledonia Star. Captain R, H. Stark. Matarani (Peru) to Lyttelton (N.Z.).
Observers, the Master and all officers. :
1st-2nd September 1967. At 2300 GMT the wind was a steady force 10 from the
NE and there was a very heavy sE’ly swell running. During the early part of the
afternoon watch the wind began to back slowly and by o300 on the znd it was N'ly,
force 8. Frequent moderate rain showers persisted throughout the afternoon.
Shortly after 0300 the wind began to back very sharply, being Nw, force 6 at 0320
and wsw, force 10 by 0350. At this time the barometer, which had been falling very
rapidly, steadied at 968-5 mb and began to rise suddenly. Almost immediately the
wind steadied from the sw and began to increase in force until by 0430 its speed was
estimated to be in excess of force 12. Shortly before o500 the vessel, although
making revolutions for 144 kt, failed completely to answer the helm due to the force of
the wind. An attempt was then made to heave the vessel to with the wind fine on
the port bow by stopping the port engine; this also proved ineffective and the vessel
was then brought round to a course of 020° to lessen the effect of the very heavy
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sw’ly swell. Visibility throughout the period was virtually nil, due largely to driving
spray and heavy rain showers. It was not until o815 that the vessel was able to re-
sume her original course and then only on reduced revolutions. By this time the
wind had moderated to force 1o, Pressure continued to rise rapidly and it was not
until 1800 that it began to level off at 998 mb. This was accompanied by a decrease
of the wind to force 6—7. Although only minor damage to deck fittings was sustained,
the wind force was greater than any previously experienced by the Master in the
southern hemisphere.

Position at 2300 on 1st by D.R.: 38° 18's, 166° 18'w.

Position at 1630 on 2nd by observation: 38° 24's, 169° 20'w.

r30° 180° JHermadec [s. mow

QOO Z 1st Sept.
S98mb

406002
A 993 mb

r40'5

Lyttelton

?'Ehothcm is.

130"

e~—-¢ Probable path of cyclonic storm
(with pressures ot centre
Ist.—2nd. Sept. 1967

O Cbservations From mv. Caledonia Star 160" 960mb

Note. The following comments and the plotted chart were received from the Director, New
Zealand Meteorological Service:

“It is evident from the synoptic reports received, the logbook and a copy of the ship’s baro-
graph trace that was made available to the New Zealand Meteorological Service, that the
Caledonia Star passed just north of the centre of a rapidly-developing cyclonic storm.

“On 315t August 1967 a frontal zone extended from New Caledonia to the Kermadec
Islands and then continued in an east-south-east direction. (The Caledonia Star passed
through this frontal zone between 1200 and 1800 GMT on 3i1st August.) By ooor on 1st
September a depression had developed on the front in the vicinity of the Kermadec Islands.
This depression moved south-east and deepened. At 180oc the m.v. Antrim, at 38° 24's,
172° 48’w, had a 30 kt sE’ly wind with rain and a pressure of 99o-5 mb. The depression prob-
ably passed about 150 miles north of this ship at this time. Meanwhile the Caledonia Star had
passed through a ridge of high pressure with a change to north-east winds and at 1800 was
already experiencing heavy rain with the pressure falling rapidly.

“The barograph trace and the sequence of wind changes described by the Master indicate
that the Caledonia Star passed just north of the storm centre in the afternoon of the 2nd
September. After this no further surface observations were available near the centre of the
storm but a satellite photograph at 2312 GMT on 2nd September indicated that the storm
centre had moved to about 47°%, 155°w.

“In this area, far from land, synoptic analysis is entirely dependent on ship’s reports and
satellite photographs. Unfortunately in this period satellite photographs were not routinely
available at the National Weather Forecasting Centre, Wellington. Indeed, had it not been

115









some 4° warmer than the sea. In such conditions light rays from distant objects tend to follow
the earth’s curvature and thereby allow objects lying out of sight beyond the horizon to be-
come visible. Nevertheless this seems to be quite an exceptional case.

FOG AT THE EQUATOR
South of Liberia

m.v. Westmorland. Captain D. E. Moran. Liverpool to Fremantle. Observers, the

Master, Mr. S. N. A. Wells, 2nd Officer and Mr. A. Leachman, 3rd Officer.
7th—8th July 1967. Between 1800 GMT on the 7th and ocoor on the 8th the sea

temperature fell from 80°F to 70°. During this period the vessel crossed from the
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Guinea Current into the Benguela Current. By 0350 the air temp., wet bulb and
sea temp. all read 67° and dense fog was encountered. Wind ssE, force 1. The fog

became patchy by 0640 and cleared at 083o0.
Position of ship at 0350 on 8th: 0° 48'N, 10° 30'W.

TIDE RIPS
off French Guiana

m.v. Welsh City. Captain T. W. D. John. Karachi to Houston (Texas). Observers,
Mzr. N. Brown, Chief Officer, Mr. R. Stuart, 2nd Officer and Apprentices Asquith
and Dixon.

21st August 1967. When approaching Cayenne at 1815 GMT the vessel experienced
heavy tide or current rips which lay in a 150-330° direction and were very pro-
nounced. There were several parallel bands of alternating smooth and slight sea.
The sea waves could be seen running in practically opposite directions on each side
of the vessel. In the smooth water the ripples were moving westwards but in the
rougher patches the waves were definitely breaking from the Nw and running to-
wards the SE. The wind was E'ly, force 2. The swell waves which had been very low
all day became quite well defined and appeared to be moving rather slowly from
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NE to sw. Difficulty was experienced with the steering of the vessel which was
pushed off course by up to 6°. It was usual for the bow to swing to starboard as each
smooth patch was entered. Earlier in the day the vessel had been in a very strong
WNW'ly current, but later most of this current was lost. The echo-sounder gave a
steady reading of 50 fm. No difference in the taste or colour of the water in the
different patches could be discerned, neither was there any change in the sea
temperature which remained at 83°F. Air temp. 88°.
Position of ship: 4° 34'N, 50° 20'Ww.

CALM PATCHES
Indian Ocean

m.v. Glengarry. Captain R. ]. Paterson. Penang to Trincomalee. Observer, Mr. P.
Wakeley, 4th Officer.

1oth July 1967. At 1030 GMT a rough sea, running 235°, was interrupted by five
successive bands of calm water each about half a mile wide and all parallel to one
another. They were orientated in a 150-330° direction. There was no change in the
wind which was sw’ly, force 4. It is perhaps possible that these were tide rips or
currents of some sort as the mainland bore 150° X 30 miles from the ship at the
time, and the coastline runs in an approximately sg’ly direction.

The calm bands were plainly seen on the radar and the dividing lines between the
rough and calm seas were very clearly defined. The vessel was not set off course on
meeting these changes in the sea surface. Sea temp. 86°F. w’ly swell with waves 5 ft
high.

Position of ship: 6° 13'N, 94° 47'E.

Note. Dr. L. H. N. Cooper of the Marine Biological Association of the United Kingdom at
Plymouth comments:

“m.v. Glengarry observed an internal wave breaking the surface of the sea, as explained by
Dr E. C. LaFond in the January 1967 issue of The Marine Observer, pp. 10-11. In the
Andaman Sea and Bay of Bengal the phenomenon is often seen. Sooner or later a research
ship in this area will make a thorough study of it because there is much that is not understood.
Such an investigation is not easy to plan because events are not predictable.

“Glengarry’s observation was made over the dissected sill which links Great Nicobar Island
to Sumatra at a depth of 60o-1000 fm. Even sills as deep as this may possibly force internal
waves to surface. Ships which carry an echo-sounder could include the depth of water in
their log or, even better, submit an annotated echo-sounding record to the Marine Branch.
An estimate of wave-length is always of value.

“Masters need not feel that the law of diminishing returns yet applies to these observations
of internal waves breaking surface. With many records available, scientists can look for the
common factors and direct their work accordingly.”’

DISCOLOURED WATER
Western Pacific

m.v. Turakina. Captain R, B. Hood. Kobe to Guam. Observers, Mr. G. D. Golds-
brough, 3rd Officer and Mr. R. K. Young, 2nd Officer.

13th July 1967. Between 0330 and 0430 GMT the vessel passed through numerous
bands of discoloured water lying along the wind in an ogo—270° direction. The
bands were bright yellow in colour and appeared to be comprised of much smaller
organisms than previously seen.

Position of ship: 20° 37'N, 141° 21'E.

Gulf of Mexico

m.v. Dalesman. Captain I. Mitchell. Kingston (Jamaica) to Vera Cruz. Observer,
Mr. N. Johnson, 2nd Officer.

15th August 1967. At 2100 GMT an area of discoloured water was observed. It
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took the form of bands of dark, rusty-red water approximately 50 ft wide and
stretching as far as the eye could see, lying in a 150-330° direction. The area was
swarming with jellyfish. A sample of water was taken but no foreign matter found.
Air temp. 83-8°F, sea 83-5°. Wind variable. Sky cloudless.

Position of ship: 21° 27'N, go° 56w,

South Pacific Ocean

m.v. Crystal Sapphire. Captain J. E. Leaver. Panama to Auckland. Observers,
Mr. P. G. 8. Dove, 2nd Officer, Mr, T. M. Tait, 3rd Officer and Mr. D. C. T.
Amos, Navigating Apprentice.

8th September 1967. At 2115 GMT a large streak of vivid yellow-green discolora-
tion was observed in the sea close to the ship. It was about 10 yd wide and extended
as far as the eye could see in a SE-Nw direction. It was thought at first to be rusty oil
slops such as are discharged from a tanker or similar vessel. Shortly afterwards
many more of these streaks of varying sizes were seen, which on closer inspection
proved to consist of small particles grouped closely together, about 1—2 fm in depth,
and having the appearance of some kind of marine growth. They continued to be
seen until 2330. The sea temperature at 1800 was 67-3°F, rising to 71-8° by midnight.
Wind sE’ly, force 3. Sea slight, but swell from s, height about 8 ft.

Position of ship: 3° 15's, 111° 30'W.

Note. Dr. T. J. Hart of the National Institute of Oceanography comments:

“From the most excellent colour photos alone I would say this was a Trichodesmium bloom
but diatoms are also a possibility and one can only try to make an ‘informed guess’ without
microscopic confirmation. The presence of extensive blooms far from land (as in the SE Trade
area in the Atlantic) is always difficult to understand, as the oceanic surface waters are normally
extremely poor in the nutrients needed for a rich growth of algae, such as must precede their
aggregation into the characteristic ‘wind-rows’. This is now believed to be a physical process
due to ‘micro-advection cells’—small-scale diverging currents set up within the surface
layers by the prevailing meteorological conditions.

““A possible source of enrichment from below, about the line region of the eastern South
Pacific, is the recently rediscovered sub-surface Cromwell Current, which may encroach
upon the surface layers seasonally, wherever the prevailing wind slackens off markedly. The
boundary of the equatorial (surface) current might also be involved, but we have little in-
formation as to how its position oscillates seasonally.”

ICE
Hudson Strait

m.v. Warkworth. Captain K. B. Jewell. South Shields to Port Churchill.
22nd—26th July 1967. At 1345 GMT on the 22nd, the vessel was stopped 10 miles
off Resolution Island awaiting entry into the Hudson Strait for the ‘Ice Race’. A
large field of pack-ice was sighted in Ungava Bay with limits across the entrance of
the Strait to within 11 miles of Resolution Island. At o500 on the 23rd dense fog set
in and the vessel was manoeuvred with caution into the Strait. Many bergs and
growlers were observed by radar. At 1119 the fog cleared and shortly afterwards a
heavy concentration of ice was sighted and appeared to stretch along the length of
the southern shore. At 1800 the vessel was skirting the edge of the main pack on the
northern shore moving through loose ice abeam of Big Island. The ice gradually
thickened and by o100 on the 24th the vessel was stopped. Very severe refraction
was noticed and thin ice formed on the ship. At 0835 passage was resumed but 4
hours later the vessel was stopped due to the thickness of the ice. Strong currents
were causing the ice floes to move in an E-w direction, then reversing direction
every 5—10 min. The currents were estimated to be approximately 3 kt. At 0148 on
the 25th an ice-breaker joined the ship and a helicopter was launched for reconnais-
sance. After following the breaker at a distance of } mile for an hour, engines were
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(150 ft) give a radar horizon range of only 12 miles under normal atmospheric conditions.
(The Use of Radar at Sea, Appendix 1V.)

““The appearance of these long-range targets on the 6-mile range scale is attributable to
what is known as ‘second-trace’ echoes (ibid., Chapter ¥ and Table V).

*“The radar pulse repetition frequency (p.r.f.) is useful in determining the range at which
second-trace echoes commence. When super-refraction is present and echoes are being re-
turned from extremely long ranges, or when a particularly high p.r.f. is in use, it is perfectly
feasible for echoes to be displayed as second-trace and in exceptions as third- or even multiple-
trace echoes,

The following table, therefore, may be of general interest in this connection.

RANGES (MILES) AT WHICH MULTIPLE-TRACE ECHOES COMMENCE

p.r.f. SECOND-TRACE | THIRD-TRACE FOURTH-TRACE
250 324 648 1206
500 162 32 648
750 108 21 432

1000 81 162 324

1zo0 68 136 292

1500 54 108 216

1800 45 Q9o 180

2000 40 8o 160

2400 34 68 136

6ooo 136 272 544

‘“Thus on the A.E.I. Type 654 radar in this instance, with a nominal p.r.f. of 2000, in use
on a range scale of 6 miles, the second trace would show on the display echoes between 40
and 46 miles true range. This immediately raises the question, how then can one see an echo
at 30 miles?

“Here again it should be obvious that if the true range of the echo was 50 miles, then the
p.r.f. on the 6-mile range scale from the above table is more certain to have been about 1800
pulses per second, in which case the second trace would be capable of displaying echoes be-
tween 45 and 51 miles,

“From the above explanation it will be clear that the presence of second- or multiple-trace
echoes could be positively established if it were possible to vary the p.r.f. by some small
amount, say 10% of the nominal. Reducing the p.r.f. would decrease their indicated range
and vice-versa. This would in no way affect the true range of echoes on the first or primary
scan.”

LUMINESCENCE
South Atlantic Ocean

m.v. Achilles. Captain R. C. Riseley. Durban to Las Palmas. Observer, Mr, C. M.
Poynter, 3rd Officer.

2nd July 1967. At 2100 GMT occasional blobs of luminescence were observed in
the ship’s wake. These gradually increased and were observed zhead of the vessel.
As they passed into the bow wave they exploded into blobs approx. z ft in diameter
and brilliant-green in colour. By 2215 large streaks were observed in a Nw to sg’ly
direction all around the horizon, while the ship’s wake was a solid mass of brilliant-
green sufficient to cast a green glow on the ship’s white paintwork., During this
time the Aldis was shone over the surface of the sea and numerous red and orange
specks could be seen. There were also green objects approximately 6 inches long
which darted about and apparently cleared the water at times, At 2225 a white haze
appeared round the horizon. This was at first thought to be a fog bank about 2—3
miles ahead of the vessel as the surrounding sea was now a solid dull green. At 2235
the luminescence began to break up into streaks and the haze and clouds started to
disperse. Wind st’E, force 5. Air temp. 72-8°F, sea 75-8°.

Position of ship: 7° 52's, 4° 33'W.
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m.v. Gloucestershire. Captain A. E. Young. Cape Town to Las Palmas. Observers,
Mr. K. McLeod, 2nd Officer and Mr. R. R. Baker, Cadet.

18th July 1967. At 0230 GMT the vessel entered an area in which there were very
large amounts of green luminescence in the form of long streaks lying in a 310-1 30°
direction. On closer observation these were seen to be patches of milky-white water
dotted with scores of small, brilliant-green marine objects.

While using the Aldis lamp to inspect the streaks more closely, the beam showed
up vast quantities of what appeared to be dust suspended in the atmosphere, This
lasted for 23 hours. Air temp. 72°F, sea 71°. Wind sE’s, force 2, Course 323° at

17} kt.
Position of ship: 6° 20’s, 3° 18'w.

RAINBOWS
South Indian Ocean

m.v. Port Vindex. Captain A, J. Hawkins. Durban to Adelaide. Observer, Mr.
C. G. W, Hunter, 3rd Officer.

14th August 1967. When a shower of rain, moving towards the ENE, passed over
the vessel at 0943 GMT primary and secondary rainbows were seen, both very bright,
the secondary being somewhat weaker. At first, when the rain was at the ship, the
primary bow was almost a complete circle, each end of the bow finishing at sea-
level only a few feet from the ship’s sides. As the shower moved ahead the two bows
became brighter and progressively larger, taking on a semicircular appearance,
until they disappeared at ogjso.

7T 157°T
|

63°T S 167°T
=}
WP//—W

Kl
[
S =Secondary bow Wind and rain
P =Primary bow 070°T
CBSERVER

(Height of eye 49 ft)

vSun bearing 295°T

Measurements taken showed that the angles subtended by both bows at the
observer’s eye (49 ft above the sea) remained unchanged as they increased in
distance from the ship (see sketch). Air temp. 58°F, wet bulb 57°. Wind wsw, force 6.

Position of ship: 33° 47's, 101° 25'E.

DOUBLE CRESCENT MOON
off Cap Blanc

m.v. Gothland. Captain J. M. Laing. Monrovia to Glasgow. Observers, the Master
and Mr. P. C. Mackay, 3rd Officer.
1oth August 1967. At 2130 GMT the moon was observed to have a double image.
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period which continued to the end of the month, when observers in m.v. Redcar reported an
impressive display on the other side of the Atlantic.

‘““The observing season for noctilucent clouds is again approaching. These clouds are some-
times confused with high cirrus but are known to be situated at altitudes of about 5o miles,
their characteristic billows, whirls and veils remaining sunlit long after sunset. Please note
any possible sightings of these clouds so that their behaviour and extent may be charted. It is
important to us to know the elevations and azimuths of the boundary of the portion of the sky
containing such cloud.”

DaATE SHip GEOGRAPHIC A (] I TIME ForMs
PosITION (GMT)
1966
24th Aug. | H.M.8, Vidal 50°3'N 53°%3'W | oz0 61 + 74 0050 HA
3rd Sept. | H.M.S. Vidal 58%0'N 34°00'W | ©50 67 +75 2245 RR
1967
11th Feb. | Weather Monitor §9°03'N 19°24’'W | 070 65 +72 | a545-0610 | RR, N
1st Apr. Volo 5§7°30'N 07°00’E | ogo 59 ++91 | 19goo—2300 | HA, N
25th May | Apollo English Channel | o8o 54 +65 | 2345—2400 | RR
26th July | Weather Reporter 62°6'N 33°20'W | obo 70 +76 | czzo—oz25 | RB
11th Aug. | Weather Adviser 50°%4'N 19°16'W | o7o 65 +72 | co500245 | RB, N
12th Weather Adviser 50%2'N 19%6'W | o070 63 +72 | o115~0235 | N
14th Cape Howe §2°08'N 52%35'W | o020 63 +75 | o120-0605 | RR, N
Dukesgarth 50°%6'N 66°11'W | olo 6z +76 0400 HA
15th Weather Adviser 58°50’N 18°32'W | oyo 65 +72 | 2330—0200 | N
17th Weather Monitor §8°48'N 18°27'w | o070 65 +732 | oc155—0230 | HB
Weather Surveyor | 61°43'N 32°36'w | obo | 7o +76 | ozoo—04c0 | HB, P
18th Weather Monitor 58°54'N 19°04’'W | o070 65 +72 | o120—0340 | HA, RA, RR, P
Weather Adviser 55°20'N o5°2z0'W | oBo 50 +70 0300 N
27th Weather Surveyor 61°36'N 32°30'W | obo 7o +76 | 0z45—0300 | RB
1st Sept. | Weather Surveyor | 61°50'N 32°38'w | ofo 70 +76 | 23302385 | HB, R, P
ard Weather Surveyor | 61°47'N 33°15'W | obo 70 +76 | o215-0440 | HB, HA, RR, N
gth Weather Adviser 52°33’N 20%4'w | obo 59 +69 | 03550445 | RR
13th Sylvania §2°35'N §1%°44'W | oz0 63 +74 oboo RB
gna 63°30°'N 16°44'E | 100 63 +474 | 2108-0140 | All forms
19th Longstone 1°56'N  §52°15'wW | ozo 63 +75 | ococr—o12 | RB, R
zoth Sylvania Belle Isle Str. oz0 63 +475 | 2300-0800 | AN forms
218t Scotia 46°30°'N 52°30'W | o020 58 +73 | o300-0430 | HA, RA, RB, P
28th Logna 61°53'N 03°52'E | ogo 63 +%4 | 19150215 | All forms
3oth Redcar 52°36'N 52°45'W | ozo 63 +7%s5 | os25-0815 | HA, RB
Key: 4 = geomagnetic longitude; ¢ = geomagnetic latitude; I = inclination; HA = homogeneous arc;
HB = homogeneous band; RA = rayed arc; RB = rayed band; R{R) = ray(s); P = patch; V = veil;

N = unidentified auroral form.
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551.574.42:029.124.72
Icing on Fishing Vessels due to Spray

By Dr. Hans Orro MERTINS
{Marine Weather Section, German Weather Service)

Note. This article was written before the tragic loss of the trawlers Ross Cleveland and
Kingston Peridot off the Icelandic coast and the Romulus, probably in the North Sea.

Disasters at sea can be caused not only by severe storms, collisions due to fog,
stranding and fires, but also by heavy icing on a ship’s superstructure which can be
very dangerous and has already led to the capsizing of many vessels. We know that
in earlier times sailing ships rounding Cape Horn in the cold part of the year became
iced up zloft during heavy weather, making it difficult for the seamen to furl the
sails. As a result there were cases when such ships lost so much stability due to this
heavy icing that they capsized and were lost with all hands. Norwegian sealers have
told me that whaling boats and seal catchers were sometimes lost in Arctic waters
because of icing,

Before World War I and up till about 1930 relatively small, low-powered steam
trawlers fished mainly in the North Sea and in the fishing grounds off Iceland and
the Lofoten Islands which are off the Norwegian coast and are washed by the Nor-
wegtan Atlantic Current,

During a storm these trawlers used to run for shelter along the coast and only put
out to sea to start fishing again after the storm was over. On the other hand, trawlers
operating in the Barents Sea have always been exposed to icing, and many trawlers
missing in that region must have been lost because of heavy icing. When a ship
becomes unstable because of icing she often capsizes too quickly to leave any sur-
vivors who could report on the catastrophe.

After 1930 trawlers kept getting bigger and more powerful so the danger of icing
disasters decreased but, more recently, large modern fishing vessels have been
operating in Arctic fishing grounds in the region of cold water masses of polar
origin, e.g. in the Denmark Strait, the Davis Strait, off the coasts of Greenland and
Labrador, often near large land masses which are greatly cooled in winter. When
these large, modern vessels and, to an increasing extent, stern trawlers, visit these
new fishing grounds, they are exposed to much danger from icing during intrusions
of freezing polar air in storms over the cold sea water. The problem of icing on ships
has thus increased in importance recently and we have seen in the last few years
that icing has led to disasters at sea involving trawlers.

On 26th January 1955 the English trawlers Lorellz and Roderigo overturned
north-east of the North Cape of Iceland in freezing conditions during a storm in
which 40 men died.2

On 8th February 1959 the Icelandic steam trawler Juli was lost with her entire
crew on the Newfoundland Banks because of icing. At the same time a Canadian
fishing vessel was lost off Newfoundland. The Icelandic steam trawler Thorkell
Mani was within a hair’s breadth of capsizing, and a number of other trawlers, in-
cluding several German ones, struggled against the storm, drifting ice and, above
all, heavy icing on board.

There are two types of icing. Much the most frequent form is icing due to spray
(sea-water icing). In strong or gale-force winds the ship takes on water, and the
spray coming over freezes on the ship’s superstructure if the air temperature is
lower than the freezing-point of sea water. The freezing-point of sea water in the
North Atlantic fishing grounds, where the salt content is 30-35%, is —1-9°c. The
greater the wind speed and the lower the air and water temperatures, the greater
the icing due to spray. Severe storms and especially low air and water temperatures
produce severe icing. The second, much rarer type of icing is fresh-water icing,
‘black frost’. It occurs in Arctic frost-smoke and can likewise be dangerous.3

In this article only icing due to spray will be discussed.

Since the loss of the trawlers Lorella and Roderigo I have collected information

128



Beaufort Force 6-7

Air temperature (°C)

none 7

-2

Sea-water temperature(°C)

Beaufort Force 9-10

Air temperature (°C)
I

0o

+2 +4 +6 +8

none -1

-2

o

+2 +4 +6 +8

Beaufort Force 8

none

J
£

I
o

Air temperature (°C)
1
o o

-2

@) +2 +4  +6 +8

Sea-water temperature (°C)

Beaufort Force 11—12

1
o

Air temperature (°C)
| .
X o

L
Y

none -

| N Y I S R S

o +2 +4 +6 48

-2
Sea-water temperature (°C)

Sea-water temperature(°C)

DEGREE OF ICING : light =1-3cm/24hr
moderate =4-6cm/24hr
severe =7-14cm/24hr
very severe > 15cm/24hr

Fig. 1. Icing on fishing vessels at low speeds in winds of Beaufort force 6-12.

3% 129



on all the occurrences of icing I could find. When I was serving as meteorologist
on board the German fishing protection boats Meerkatze and Poseidon and on the
fishing research ship Anton Dohrn 1 obtained icing observations from German and
English trawlers. For 10 years the Marine Weather Section in Hamburg has
distributed forms for recording icing observations to German ships operating in
areas in which icing on ships can occur. Altogether I have now available about 400
observations of icing due to spray, mostly from the sea areas around Iceland, Green-
land and Labrador and the Barents Sea, but some from the Baltic Sea.

The amount of icing due to spray depends on a whole series of factors. The most
important are air temperature, water temperature and wind force and sea disturb-
ance which, in turn, is closely related to wind force. The colder the air and water and
the greater the wind force and thus the sea disturbance, the greater the icing due to
spray. In high wind speeds and big seas a ship takes aboatd a lot of spray, part of
which freezes on the deck; snowfalls can lead to even greater icing. Finally, the
speed of the ship and the inclination of her course to the prevailing wind direction
play their part. Other hydrographical and meteorological conditions being equal,
a ship running with the wind in freezing conditions will be iced up much less than
one steaming at full speed against it. Finally, the construction of the ship and the
duration of icing play their part. Nor can the salt content of the sea be neglected.
In the relatively fresh water of the Baltic Sea, water freezes only just below o°c,
compared with —1-g°c in the Atlantic.

The most important regions for icing in the Atlantic occur where, as already
stated, the water has a freezing point of — 1-g°c. Irrespective of the design of the
ship (some ships are so designed that they take little water aboard in storm condi-
tions while others take on a lot), the extent of icing due to spray can be seen in its
relationship to wind force, air and sea-water temperature and the speed at which the
vessel is moving relative to wind and sea. There are only a few observations for
trawlers moving at speed. For trawlers moving at low speeds, the observational
material was sufficient for the construction of the accompanying icing diagrams.

In these diagrams the degree of icing can be read off in its relationship to wind
force, air temperature and sea-water temperature. For example, heavy icing is to be
expected on a trawler in Atlantic waters when the wind is Beaufort force g or 10,
the air temperature —8°c and the sea-water temperature +4°C, i.e. an ice deposit
of about 7-14 cm/24 hours on the bows and superstructure (see the Degree of Icing
under Fig. 1). A vessel operating in the Baltic Sea in similar conditions will be
iced even more than shown in the diagram, because of the low salt content of the
water of the Baltic.

Using these icing diagrams the Marine Weather Section in Hamburg have pre-
pared forecasts of icing on ships for its sea weather bulletins, especially for the
fishing grounds off the Norwegian coast and off Iceland, Greenland and Labrador.

These icing diagrams make it possible even for meteorologists with little ex-
perience at sea to attempt a forecast of the extent of icing due to spray to be ex-
pected, after estimating the wind force and air temperature anticipated in the sea
area and using the existing sea-water temperature,

I have access to many weather and icing observations, and both oral and written
descriptions of these dangerous icing situations, from German steam trawler cap-
tains. One of the most severe situations for icing on ships in the last 10 years, on
the 7th-11th February 1959 on the Labrador coast and the Newfoundiand Banks,
will be the subject of a later article.
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551.5:551.46:0620.127
A Voyage to the Arctic by Submarine

By Instr.-LT. R. F. LOVETT, B.S¢C., R.N.

Last year I was fortunate enough to be chosen to go with H.M. Submarine Olympus
on a voyage to the Arctic ice. H.M.S. Olympus, a conventional submarine with a
crew of about 60 officers and men, is an Oberon or ‘O’ class submarine of 2,240
tons displacement submerged and was completed in 1962. In this age of nuclear
power conventional submarines still play a vital role and the ‘O’ Boats are, in fact,
probably the most advanced conventional submarines in the world, with a formid-
able performance.
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Fig. 1. Track of H.M.S. Olympus and approximate isotherms drawn from sea-surface
temperature measurements taken en route.
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Fig. 2. Sea-surface currents in the Greenland Sea.
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The primary purpose of the exercise was to give submariners experience of
operating near and under the Arctic ice and also of testing equipment under these
arduous conditions but, as a meteorologist, my task was to be the collection of
meteorological and oceanographic data, mainly on an opportunity basis. The exercise
was of approximately two weeks’ duration, one week in transit from Faslane to the
ice and one week near the close pack-ice. We were actually at sea for about three
weeks, the remaining week being on passage to the northern Norwegian port of
Harstad.

We left the Scottish base, Faslane near Helensburgh, on 12th August and sailed
towards our destination, the ice edge to the north-west of Spitsbergen. Our
route, which took us close to the east coast of Jan Mayen Island, is shown on
Fig. 1.

The meteorological instruments which we carried were a hand anemometer,
aspirated pyschrometer and a precision aneroid barometer. In addition we had a
sea-surface temperature bucket and an electrical temperature bridge mounted on
the forward casing for obtaining bathythermograph measurements, I am indebted to
the Coxswain for providing me with a home-made Secchi disc (for measuring
transparency of sea water) to complete the list of instruments, but unfortunately
this could only be used on three occasions.

I was soon able to start taking weather observations but this proved to be more
difficult than it appeared at first sight. In a relatively calm sea and wearing a life-
jacket I was allowed on to the submarine casing, but this was impossible with more
than a slight swell running and consequently I had to take all observations from the
bridge on top of the fin. This involved taking the instruments up a 2o-foot ladder
and using them in the confined space on the bridge which was designed to take two
people. It was actually possible to take sea-surface temperatures from the bridge
by using the rubber bucket suspended in the water by a length of cod-line. This was
fairly easy if the sea was sufficiently disturbed so that water continuously washed
over the side of the submarine, but was otherwise difficult. One thermometer was
broken while attempting to get the bucket into the water when the sea was calm
but, wherever possible, the sea-temperature and weather observations were taken
from the casing in such conditions. It was only possible to use the Secchi disc on
three occasions, mainly because it was necessary for the submarine to be completely
stopped. It was possible to judge the colour of the disc at the recommended depth
of half the maximum visible depth.

However, the primary interest was in sub-surface conditions and the nature of
the bathythermograph traces. These were taken on every possible occasion, usually
when the submarine dived to more than joo feet. Altogether more than 15 traces
were obtained, a third of these being on passage across the Greenland Sea along the
track shown in Fig. 1.

The Greenland Sea is of considerable interest oceanographically because it is the
region of the main inflow of water into the Arctic Ocean and also of the main out-
flow. The chief part of the circulation is formed by the north-flowing West Spits-
bergen Current and the south-flowing East Greenland Current (see Fig. 2). Two
surprising results emerged from the bathythermograph traces. Firstly it was found
that in transit across the Greenland Sea big changes in thermocline occurred within
relatively small areas. Secondly the presence of comparatively warm water both on
the surface and below the surface was discovered at high latitudes well to the north
of the ice edge.

Unfortunately, owing to the submarine’s very full programme, we were unable to
devote as much time as we would have liked to oceanographic work. Thus the in-
formation we collected is of a rather scant nature. However, the bathythermo-
graphs did tend to confirm the importance of ocean currents in the oceanography of the
Greenland Sea. This is not to say that insolation does not have an effect, but prob-
ably on the warm north-flowing West Spitsbergen Current it is only marginal, In
any case the maximum theoretical insolation is very small. The elevation of the sun
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is never very great in the Greenland Sea area and it is one of the cloudiest regions in
the world,

The few sea-surface temperatures that were observed gave no guide to the layer
depth or magnitude of the thermocline. Whilst the West Spitsbergen Current was
indicated reasonably well by the general form of the sea-surface isotherms these gave
no indication of the extent to which the cold south-flowing water was undercutting
the warmer water.

Bathythermograph measurements taken 6o miles east of the Faeroes and a further
150 miles to the north show the first phenomenon clearly. The first has a compara-
tively small thermocline from the surface to 300 feet with a gradual fall of 2 degc;
the actual water temperature below the gradient was 8°c (A of Fig. 3). The second
has a large thermocline with a fall of approximately 6 degc from 8o to 150 feet (B of
Fig. 3). This change in temperature structure with increasing latitude is probably
due to the presence of cold water from the East Iceland Current. A series of bathy-
thermograph readings taken from 40 miles east of Jan Mayen to a position 400 miles
to the north-north-east similarly showed very cold water below the thermocline

with temperatures between o° and 1-5°c. The lowest recorded was actually —1-7°C
at 100 feet at 73°N, 3°w.
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Fig. 3. Bathythermograph profiles.

The remaining bathythermograph observations were all taken in the vicinity of
ice. They all showed relatively warm water from between 50 to 190 feet down to
300 feet or more with either an 1sothermal layer in the first 50 to 100 feet or a strong
positive gradient (Fig. 4). The reason for this cold surface layer is open to discussion
but is probably due to the effect of the melting ice. The ambient sea-surface tem-
perature near the ice edge was generally between 3°c and 5°c so that the ice was
continually melting. As a result the surface temperature in some cases was reduced
to between 0°c and —2°c, resulting in large positive gradients to between 50 and
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Fig. 4. Bathythermograph profiles.

100 feet. It is interesting to note that near the ice edge to the north-west of Spits-
bergen the bathythermograph traces showed much warmer water below 200 feet
than those taken to the east and north-east of Jan Mayen.

Two of the traces showed well-defined cold and warm sub-surface layers. At
77°N, 4°E there was a warm layer between 150 and 250 feet while at 79°N, 6°E there
was a cold layer between 150 and 250 feet (A and B, Fig. 5). These layers can be
explained by differences in density caused by salinity differences. The warm West
Spitsbergen Current is generally of higher salinity than the Arctic Basin water and
so tends to sink below it on account of its higher density. However, these layers
proved to be small in horizontal extent and extremely isolated and, furthermore, it
was not possible to establish whether they were in equilibrium with the ambient
water or whether they were of a transient nature.

The sea-surface temperatures themselves were of considerable interest. I was
told of a positive temperature anomaly near Spitsbergen when I visited the Marine
Branch of the Meteorological Office at Bracknell for an ice brief a few days before
we sailed, but the temperatures we measured were even higher than those expected.
At 70°N, 6° 30'E the sea-surface temperature was 5°c at a distance of 2,500 yards from
the ice edge but it fell to 1-5°C at the edge. Also the warm water under the ice some-
times reached a temperature of 5°c. The surface temperatures were plotted on a
chart and approximate isotherms were drawn (see Fig. 1). It is interesting to observe
that the 5°c line extends almost to 80°N at 8°E and yet at 8°w extends only as far as

0°N.
7 The first sighting of ice on 2oth August was rather spectacular and the cause of
some excitement aboard the submarine. Initially it appeared as a thin line of
glistening white specks on the horizon (see photograph between pages 130 and 131).
On approaching closer we saw a well-marked ice edge, the ice itself being 3/10—4/10
loose rotting pack. Later that day we received a detailed chart of the ice in the vicinity
from a French Atlantique aircraft and this showed that the edge we had encountered
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Fig. 5. Bathythermograph profiles,

was a spur extending eastwards from the main body of the ice and that the nature of
the ice boundary was far more complicated than we had expected. Later that day
we dived under the spur and proceeded northwards on the surface, navigating
through clear water and avoiding the isolated ice-fields consisting of z2/10-3/10
rotting pack-ice. :

The next day we dived and went northwards under the main body of the pack-
ice. In the afternoon we charged batteries in a polynya and the next day we
reached our furthest point north; at this point, unable to find a suitable polynya, we
turned south and later surfaced in a large one, some 200-300 yards across. With the
bows nosed into the ice we were all able to leave the boat and walk ‘ashore’. The ice
itself was 8/10-g/10 melting pack with extensive ridging and presented a truly
magnificent sight (see photographs between pages 130 and 131). This was probably
the climax of the whole exercise and is the occasion which will be most remembered
by the crew members.

'The weather on the whole was kind to us with the exception of a few days to-
wards the end of the exercise when we were plagued with persistent low cloud and
poor visibility, particularly near Spitsbergen. During the passage from Jan Mayen
to the ice edge the wind remained force 1—2 with smooth seas and good visibility and
during the rest of the voyage the wind rarely exceeded force 5. The lowest air
temperature we recorded was o-4°c and throughout the exercise we never ex-
perienced less than 6/8 cloud and usually 7/8-8/8.

The experience of seeing the Arctic ice was something I would not like to have
missed. To travel submerged beneath solid pack-ice in a submarine with its special

capability for oceanographic measurements made the voyage particularly interesting
and worthwhile,
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ROYAL NAVAL BIRDWATCHING SOCIETY

For many years all ornithological observations recorded in the meteorological log-
books of voluntary observing ships have been sent to the Royal Naval Birdwatching
Society. Sometimes an observation has been published in the Marine Observers’ Log
with a comment but, in any case, all the observations have been studied and the
records ultimately deposited at the Natural History Museum.

We are glad to be able to give a little publicity to this growing Society by con-
densing their prospectus below.

Bird-watching on land had caught the public imagination well before the second
world war, but next to nothing had been done to stimulate interest in bird-watching
on the high seas.

Early in 1946 a small group of naval officers decided to form a Naval Birdwatching
Society and so, in 1947, the RNBWS came into being.

In 1956, the Society extended its membership to include personnel of the British
Merchant Navy and, in 1963, further extended membership to the British Fishing
Fleets.

Today, its members are covering all the principal ocean routes of the world, pro-
viding unique opportunities for collecting and disseminating information of the sea
and land birds observed during their travels.

The aims of the Society are firstly the encouragement and promotion of bird study
amongst its members with special reference to bird-watching at sea; secondly co-
operation with other ornithological societies in investigations connected with birds
and bird movements at sea; thirdly, co-operation with the British Trust for Orni-
thology in its special enquiries and fourthly, to make available to other ornithological
societies and interested bodies such information arising from its activities as may be
of interest to them.

The RNBWS, which is governed by an Executive Council and under the pat-
ronage of H.R.H. The Duke of Edinburgh, welcomes to its membership every
person eligible under its constitution who is genuinely interested in bird study,
however inexperienced in ornithology. Its object is to help all members in increasing
their knowledge of bird life.

The Society has built up a world-wide system of reporting the position and
identity of sea and land birds at sea by means of special report forms, and encourages
members to take part.

To help members, experienced ornithologists in various ports throughout the
world act as local RNBWS representatives and welcome visits from members.

Members are encouraged to develop an interest in bird photography when serving
at sea. A library of bird photographs and slides is kept at RNBWS headquarters
and additions are welcomed.

The Society is in touch with a number of eminent overseas ornithological
societies with whom it is glad to exchange information. It is affiliated to the Inter-
national Council for Bird Preservation (British Section) and the British Trust for
Ornithology.

Whilst its interests lie chiefly in the study of birds at sea, it is always interested to
receive reports from its members on bird study ashore.

Finally, the Society has its own member’s tie, small sea-swallow motifs on a dark
blue background.

Ordinary members are eligible from:

(a) Serving and retired personnel of the Royal Navy, Royal Marines, Women’s
Royal Naval Service and Queen Alexandra’s Royal Naval Nursing Service
together with its reserves and auxiliaries.

(b) Personnel of Commonwealth Navies, their reserves and auxiliary services.

(c) Civil Servants serving, or who have served, in a Ministry of Defence (Naval)
Establishment.
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(d) Serving and retired personnel of the Merchant Navy and Fishing Fleets and
British Ocean Weather Ship service.

The present rate of subscription is 15s. annually and this includes a supply of
forms, periodical bulletins concerning the Society’s work and their Annual Report,
Sea Swallow, a journal about the size of The Marine Observer.

The Honorary Secretary of the Society is: Lt. Cdr. E. S. W, Maclure, R.N.,
“Melrose”’, 23 St. Davids Road, Southsea, Hants,

L.B.P.

NOTES ON ICE CONDITIONS IN AREAS ADJACENT TO THE NORTH
ATLANTIC OCEAN FROM JANUARY TO MARCH 1968

JANUARY

An intense low pressure area stretched across the North Atlantic from Newfoundland to
Novaya Zemlya with an extension north of Franz Josef Land to the North Pole. A deep de-
pression also governed air movements in the Bering Sea but circulations over northern Canada
and again over Asiatic Russia were anticyclonic. This distribution resulted in an almost un-
interrupted flow of mainly cold north-easterly winds over much of the whole area. Tempera-
tures were lower than usual except to the south-west of Iceland and in the east of the Barents
Sea.

Canadian Arctic Archipelago. Mainly northerly light to moderate winds predominated with
temperatures as much as 8 degc below normal, so there was no relaxation of the complete ice
cover expected at this time of year.

Baffin Bay. Winds were extremely varitable but mainly with a northerly component.
Although it was relatively warm at the beginning of the month the air steadily cooled and
finished up about 5 degc below normal. Ice cover was roughly as usual.

Foxe Basin. A northerly airstream lowered the already subnormal temperatures to about
8 degc below average. As usual, the sea was completely iced up.

Hudson Bay and Hudson Strait. Moderate north-westerly winds, occasionally backing
westerly, had the surprising effect of bringing in much warmer air to replace the extremely
cold airmass remaining at the end of the previous month. Temperatures, in some places as
much as 14 degc below normal early in the period, steadily rose and finished up near the
seasonal average. All areas were completely frozen.

Davis Strait. Early in the month temperatures were average or slightly above but they fell
to about 5 degc below average under the influence of northerly or north-easterly winds, The
sea was slightly cooler than usual but off the extreme south-west of Greenland there was a
slight positive temperature anomaly with ice roughly normal but elsewhere, in the west and
north, it was greatly in excess, in some places the outer edge of the pack being 100 to 150 miles
further out than usual.

Labrador Sea. Strong north-westerly winds resulted in steadily lowering air temperatures—
from 2 degc above to just about normal. The sea temperature pattern was extremely patchy
but by the end of the month the surface water was generally cooler than average in the north
but still warm, by about 4 degc, in the south. Ice coverage generally was on the low side
but there was considerable movement and a tendency for the pack to accumulate just north of
Belle Isle Strait where at one time the edge was 100 miles further out than usual.

Great Bank., Winds blowing generally from between south-west and north brought in
somewhat warmer air and temperatures rose from § degc below to about 2 degc above normal.
The sea remained comparatively warm, 2 to 3 degc higher than usual. Pack was extremely
variable, sometimes 50 miles narrower or 5¢ miles wider than normal.

South Newfoundland Sea. Here again north-westerlies had the effect of raising the tempera-
ture which at the beginning of the month was about 6 degc below and by the end was a little
above average. The sea remained slightly on the warm side. A little pack emerged from the
Cabot Strait.

River and Gulf of St. Lawrence. Conditions were much colder than usual at the beginning of
the month. Although temperatures tended to rise later and became even slightly above the
seasonal average (in spite of northerly winds), ice amounts remained in excess, there being
only a small area of open water in the extreme north-east of the Gulf.

Greenland Sea. Strong north-easterly or easterly winds affected this area throughout the
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month with resulting intense cold in most places. Near Jan Mayen, for example, temperatures
were often 10 degc below those usual for January. South of 65°N, it is true, conditions were
not quite so frigid and at the end of the month the temperature had recovered from about
6 degc below to normal or just above, but this amelioration was not experienced elsewhere.
North of the Arctic Circle the sea temperature, in the few places where open water still re-
mained, was lower than usual and so the ice cover was much above average. In the Jan Mayen
area, in particular, the edge of the pack was at times 100 to 200 miles further out than usual
and a little more south, north of Iceland, was 30 to 50 miles to the east of its average position.
South of the Denmark Strait the sea retained some of its earlier warmth and ice amounts were
generally about normal, the occasional very strong easterly winds driving the pack back near
to the coast.

Spitsbergen. A very cold north-easterly airstream during most of the month kept both air
and sea much cooler than usual—a negative air temperature anomaly of 14 degc was recorded
over one ten-day period—and consequently pack ice was excessive, at one time by a width of
150 miles near Bear Island.

Barents Sea. This area, being affected by the eastern end of the pressure trough mentioned
earlier, had extremely variable winds with resulting large changes in temperature. On the
western side it was very cold at the beginning of the month, air temperature being 10-12 degc
below normal. It was also cold in the extreme south-east but in the north-east, between Franz
Josef Land and Novaya Zemlya, it was 4 degc warmer than usual. In the absence of reports
it was difficult to assess sea temperature but it was believed to be on the cold side. Ice was
certainly in excess, the southern edge of the polar pack extending 100—-200 miles south of its
normal position. Along the west coast of Novaya Zemlya, however, it was less concentrated
and probably thinner than usual. In the south, along the Russian shores, ice was normal.

White Sea. The air over this area was extremely cold and at times the temperatures were
16 degc lower than the seasonal mean, the result of a well-maintained airstream from central
Siberia, although locally the wind direction was south-west. Ice cover was approximately
normal.

Baltic. The extreme cold of December lasted into January and became for a time even more
intense, an anomaly of —19 degc over ten days in the middle of the month being recorded
over the Gulf of Finland and — 14 degC in other branches of the Baltic. Where there was open
water the seas were a degree or so cooler than usual and so ice generally was in excess, the Gulf
of Bothnia being completely covered. Along the north German and Polish coasts, however,
where temperature locally climbed slowly to just above the seasonal average, there was
rather less ice than usual.

North Sea. Light to moderate north-westerly winds kept the air somewhat colder than
usual but, although the sea cooled down somewhat it still remained slightly warmer than

average. Very small amounts of ice were reported in a few places in the inlets of the German
Bight.

FEBRUARY

As in the previous month a low pressure area extended from Newfoundland across the
Atlantic to Novaya Zemlya, the centre of greatest activity being centred over the southern
part of the Barents Sea. South-east of Greenland, however, cyclonic circulation was somewhat
less than usual. The anticyclones over northern Canada and Asiatic Russia persisted and to-
gether with an intense depression over the northern Pacific maintained very strong easterly
winds over Alaska, the Bering Sea and the Sea of Okhotsk.

Canadian Arctic Archipelago. Northerly winds again prevailed over this area except in the
extreme south-west where light southerlies somewhat ameliorated the overall severity of the
winter; air temperatures generally were from 5 degc to 9 degc below normal and, naturally,
all the surrounding seas were ice-bound.

Baffin Bay. Over most of the area west of 60°w the airflow was from the north-east with
consequent temperatures about 4 degc below normal. In the Home Bay region of Baffin
Island and along the west coast of Greenland, however, winds were more variable and tempera-
tures ended slightly higher than average. The ice situation seemed much as usual.

Foxe Basin and Hudson Bay. In spite of consistent and often strong northerly winds there
was a marked tendency, except in the James Bay area and in the Fury and Hecla Strait, for the
air to warm up and to finish some 3—4 degc warmer than normal. In the two excepted areas,
however, there was a slight cooling over the month. Ice cover and thickness showed nothing
unusual.

Hudson Strait. Winds between easterly and north-easterly, increasing from light to strong,
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Table 1. Icebergs sighted by aircraft and merchant ships within latitudes 40°N—65°N
and longitudes 40°w-65°w

(This does not include growlers or radar targets)

LiMITS OF LATITUDE DEGREES NORTH AND WEST
AND LONGITUDE

66 64 62 6o 58 56 54 52 50 48 46 |44 |42

Number of bergs re- | DEc. 72 55 29 5 -] o o o o [ o ol o
ported south of limits

Number of bergs re- | DEC. 72 63 44 35 35 35 35 19 19 4 2 olo
ported east of limits

Extreme scuthern limit | DEc. 58° 04'N, 60° 53'W on 7,12.67

Extreme eastern limit DEc. 59° 24'N, 45° 18'W on 12.12.67

LIMITS OF LATITUDE DEGREES NORTH AND WEST

AND LONGITUDE

66 64 62 6o 58 50 54 52 50 48 46 | 44|42
Jjan, [ 5 5 5 5 o o o o o ] ol o
Number of bergs re- | FEB. 652 |> 6409]> 637> 564|> 350> 211> 155 o ) ) o ol o
ported south of limit | Mag. 12 12 iz 12 12 12 12 12 o o o ol o
Total 669 |> 6066| > 654|> 581| > 367 > 223| > 167 12 o o o ol o
Jan. 5 5 5 5 4 4 4 3 ° ° o| ol o
Number of bergs re- | FEB. 652 | > 046> 540> 337 > 247|> 197> 164|> 103 > 13 > 10| >6 [>6] 2
ported east of limit Magr. 12 12 iz 12 iz 1z iz 8 2 o o|l o
Total 669 |> 603> 557> 354|>263|>213]>180/>114/ >15| > 10| >6 |>6] 2
Jan. 56° 30'N, 58° o6’W on 26,1.68
Extreme southern limit | FEB, 52° 02'N, 55° 18'W on 25.2.68
MAR. 51° 17'N, 50° 03'W on 6.3.68
JAN. 56° 34'N, 50° 490'W on 0,1.68
Extreme eastern limit FEB. §7° 26’'N, 40° 23'W on 10.2.68
Mar, 51° 40'N, 49° 42’W on 6.3.68

> (‘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.
Extreme limits during the 3-month period are underlined.

had the effect of bringing in slightly warmer air, a negative anomaly of 1 degC turning into a
similar positive one; in the Ungava Bay region, indeed, there was a period when the air
temperature was as much as 3 degc higher than average. Leads developed along the north
shores and, generally speaking, ice cover was less than normal.

Davis Strait. In the west and north the wind was mainly north-easterly and varied between
moderate and strong. Air temperatures, at first on the low side, steadily rose and at the end of
the period were a little higher than usual. Sea temperatures were variable, tending to rise as
warmer Atlantic water was pushed in by consistent southerlies further south. Ice which was
very much in excess at the beginning of the month tended to disperse and the situation was
roughly normal at the end. In the south-eastern section of the Strait winds were very variable
but gradually settled down to moderate south-easterlies, while the warmer conditions of late
January were maintained and even accentuated, temperatures 8 degC above normal being re-
corded. The sea off the extreme south-west of Greenland also tended to warm up. Although
the ice pack tended to creep into the area round Cape Farewell and reached as far north as
61°N, amounts generally were as would be expected by late February.

Labrador Sea. Strong, mainly south-easterly winds helped to keep air temperatures during
the first three weeks about 6 degc above normal but later, 2s they became variable in direction,
conditions were average. The sea was generally warm but ice amounts were excessive (prob-
ably due to movements during the previous month), the edge off southern Labrador being
120 miles further out than usual.

Great Bank. Variable winds were experienced here and temperatures fluctuated from
4 degc above average with easterlies to 4 degc below when they were off-shore. Sea tempera-
ture in the south was slightly higher than usual but in the north was on the cool side with a
noteworthy ‘cold pool’ round about 50°N, 45°w. Ice cover was also very variable but the east-
ward extension of the pack was as much as 50 miles more than normal.
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South Newfoundland Sea. Here again it was noticeable how wind direction affected tempera-
tures, easterlies at the beginning and end of the month bringing in air 4 degc warmer than
usual while the north-westerlies in the middle period brought in air 7 degc cooler. At first
the sea was slightly warmer than normal but later cooled down, especially near the Nova
Scotia coast. Ice off the Cabot Strait was fully 70 miles further cut than usual, the maximum
during the last 6 years.

River and Gulf of St. Lawrence. The temporary milder spell of the end of January soon gave
way to intense cold, the over-all temperatures being about 7 degc below average as winds
swung from light easterly to strong north-westerly. Ice was probably more extensive and
thicker than usual except for a small area just south-west of Belle Isle Strait.

Greenland Sea. North of the Arctic Circle (663°N) consistently strong north to north-east
winds kept temperatures well on the low side, the air being as much as g degc below normal
and the sea temperature 2 degc below. There was, therefore, much more ice than in most
years, in many places the edge being 200 miles to the south-east of its normal position. There
was an exception to this near Jan Mayen and just to the south where the ice limits were about
normal, probably as the result of some warmer Atlantic water brought in by local southerly
winds. South of the Arctic Circle, although there were moderate northerlies near the Green-
land coast and very strong east-north-easterlies off the north-west of Iceland, winds were
generally easterly or even had a southerly component. Air temperatures were low at first,
5 degc sub-normal, but tended to rise slightly above average while the sea was mostly on the
warm side apart from a ‘cold pool’ near o.w.s. ‘Alfa’. In the Denmark Strait pack-ice reached
the north-west coast of Iceland and was 30 miles wider than usual but further south, close to
the Greenland coast, amounts were nearer normal. There was, however, a striking exception
to this in that the pack drifted well south of Cape Farewell, there being two highly unusual re-
ports of icebergs. On the 8th a Lufthansa pilot reported a large berg at 56° 47'N, 42° oo’w and
on the 1oth a tabular berg was sighted at 56° 05'N, 37° 05'W, an extreme southerly position for
these waters,

Spitsbergen. Strong north-easterlies ensured that temperatures remained low, that of the
air being as much as 7 degc below average while that of the sea, at least in the north, also re-
mained sub-normal. Ice was greatly in excess and in the Bear Isle region extended at times 8o
miles beyond the usual position.

Barents Sea. There was a vigorous circulation over this sea during the month, resulting
in very cold air, 7 degc below average, with strong north-easterly winds in the north and north-
westerly winds in the west. In these areas ice was much further south than usual; satellite
photographs are not very definitive so far north in February, so the exact edge could not be
precisely defined. However, in the east and south, winds were mainly southerly and south-
westerly and therefore temperatures were much higher, positive anomalies of 8 degc being
recorded, and ice, particularly off the south-west of Novaya Zemlya and along the coastline
east of the Kanin Peninsula, very much less than in most years.

White Sea. Strong westerly winds, strangely enough, brought in colder air and air tempera-
tures, although on the high side early in the month, finished up rather lower than usual. The
wind, however, was strong enough to open up leads along the western shores and to drive
pack out into the southern Barents Sea where it tended to break up.

Baltic. Winds generally, particularly in the south and west, were very variable but over north
of the Gulf of Bothnia veered from strong south-south-westerly to moderate north-west.
Air temperatures fluctuated, being much below average over most of the area following a brief
mild spell south of 60°N at the beginning of the month. Sea surface temperature was probably
slightly higher than usual in the extreme south and in the Kattegat but it was relatively cool
elsewhere. There were also alternations in the ice cover with frequent openings of leads along
the north Swedish coast succeeded by equally rapid freezing. In the Gulf of Finland ice was
probably in excess early in the month but about normal at the end.

North Sea. There were variable winds, on the whole not very strong, and air temperatures
never far from the seasonal mean. On the other hand the sea itself was comparatively warm,
as in January. Ice was only reported in the shallow water of a few inlets.

MARCH

The pressure pattern of the two earlier months continued into March, the main centre of
intense cyclonic circulation being over the southern Barents Sea. This helped to maintain a
strong westerly airstream over Scandinavia and European Russia.

Canadian Arctic Archipelago. Northerly winds gave way once again, especially in the south-
west, to light south-easterlies so that at times temperatures were several degrees above the
seasonal average. Ice cover, however, was normal, the sea being still ice-bound.

141



*1501] pauresns Jo polad a3 SuLmp Aep yoes paousliadxs oIez mofaq SNIS[) §93180p 23 JO JAqUWITIU 3] JO WNs Y3 3¢ pur (LAO I + Z1 + 90 -+ 00) armjeradus)
Jo s28eI0A® ATIED UIOIJ PAALISp 3¢ AJUY, 'SE3UNOTYI €31 JO PUB 14018 313 0 ssa180xd 513 1238} PUE ‘901 €05 JO UONBUIO} Y3 JO A1Iqeqord a3 ISIMf JO aIMSEaI YN0l ¢ 2418 somBy o831 ], &
» UMouy 219Yym (D, ) 2aniesadura) Ite JO sdep-saldop pajelnuwunody |

*UONBATARU 0} PIsO[d sAep Jo ‘ON H ‘paImbar 30U Jolelsisse 1N ‘UoReSiARU 03 snoIaBUBp SABp JO "ON J 991 1SEj-PUE] SNONUNUO0D siep Jo "ON (O ‘palroda 201 Lep 58]
‘paambax sour)sisse sAEp JO "ON O 22i-3oed Jo sAep JO "ON H *palIodal seam 201 Jey) sAEp JO 'ON D *Pa310daI 20T AP I8I] Y
gola{es)
oz o o ¢ |]o o © |o o 11 o ©o© o |0 o0 I 9z 9T 121 o o € (o o *+ 9r £1 [ °- * o Nsuepo
— o o o (o o z |+ ¢ ¥ o o o |0 o 1 9z 9z g¥ o z £ |o o or]|tz L . Tt umeIs
— o (] < o o [+] Qo (=] _ o <] o o [=] c o o ——— [+ 0 I o a s 9gr ZI b usAeylawaig
— © 0o o |o o o o o — o © o |o o o |o o© — © © o9or|g o 91| Sz or| ' IprIsYOn|L)
—_ o o © c o © o o — o © o o o o o © — o o o o o = St br | - o ¥oaqUT
— o o o o o o o o — o ©o o o o o o o — o o L L o L Qr 11| - v uapuwg
— a o o o o o o o — o o© o o o o o 0 — o 1 L £ ¥ g Ly o1 | - *t wmsng]
— ©o o o |o ©o o (o o — ©o 0 o |o o o |o o — o © EZI|r o zx |61 g . ** Suruugg,
L1 © o o o o o 0o o 1£z e o o o o o o o 651 ¢ © o |o o =z or 6 .- 81049109
— 1£ o o o 1£ I1E | If 1 — 6z o o o 6z 6z |6z 1 —_ Ez g o o 1t 1£|1f I v -3V Y e T
1€T c o 6 g o 6 6 1 ot o o ©6z|gz o 6z|6z 1 122 o o 1£]|9r g 1f|1f 1 .. ** Jewed]
LoS o o of|o Lz IE|If 1 L¥s e o I1z|o 1z 1% |6z I Yzt o o 1I1£|o 1€ I1E|1f x .. R (e BT TS
z89 0o o Lz|o Lz Llz|liz 1 zo4 o I gz|o 6z 6z |6z 1 S+S o o 1£|o 1f 1f | 1€ 1 ' * ¢ punsoury
— o =z 6z|o 9 xf|1f 1 —_ o 6z o o 6z 6z |6z 1 — ¢ L1 Prjo g1 1E|[1f 1 ‘e <+ Ieyspalg
¥gs1 of © I o 1f 1€ | 1f£ 1 1th1 6z o o ¢ b6z 6z |6z 1 1001 e ¥+ o o If 1€ 1f 1 't v :=]1ale ]
— 1€ o o o 1f 1f | 1f 1 — 6z o o £ gz 6z |6z 1 — S g1 o 11 oz 1£ ]| 1f I . . ¥R1A0Y
— 1£ o o o I1f£ 1f | If I — 6z o o ¢ 6t 6z |6z 1 — L +1 o o 1£ 1f£|1£ 1 - e omQ
ghzI o 1£ o o 1£ 1€ | 1€ I 6F11 o 6z o o 6z 6z |6 1 S8 o 1£ o© o 1€ 1£[1f 1 . v BEERA
—_ o 1f o ¢ 1f£ 1£ | 1f 1 —_ o gz 1 * +F1 6z | 6z 1 — o o gzl|lo ¥ 1£|1f 1 . 03JON[AIURIA
616 o o 1z|o 61 ¥z |Pvz 1 +gg o o 6z |o 6z 6z|06z 1 Lzl 6 o 1£|({o 1f 1¥ |1t I . . nymnJy,
— o 1£ o [1£ 0o 1IE|1E 1 — o 61 o1 |6r o *+z |6z g — o ¥ g9g1|9g o ez |1t = t JeYSIION M
€S o 9 o o £ ¢ W X Yzs o z ¢£f1|lo o 61 |6z O L6t o o oz|o g9 1z|of or| - UUrRgaLIBIA]
Sg6 o 91 ¥ o €£1 zz|¥z 1 LS6 ¢ 6z o |o 6z 6z |6z I /6L o of 1 o 1£ 1t |1f 1 o * DpuspeH
— o tz o €2 o gz |gz 1 — o ¥ g 6 o Li|bz L — ¢ 1 gr|I1r o Er ]Sz fr | e ume ],
— o o or|9 1 [lz]|1f 1 — o o tz|L o ¥z |6 1 — o o 91|L o gz |If 1 . ©c ospdsjus g
gt¥ o 1 € I o 2ZI |9z I 1% 4 o o § o © g1 |8 § ItE o o gI|¥ o ¢tz |gz 1 .- < epadreryy
— 9z § o o 1£ 1£[ 1€ 1 — 6z o o o 6z 6z |6z 1 —_ gr £1 o o 1f I1E£|If 1 v, *r Hioqip
98 o 1I1f o o 1t I1E | 1f 1 6zl o 6z o o 6z 6z |6z 1 Sgs o If © o It It |I1f 1 i ** nureAd
ZI19 o 1z o |z 61 sz |1f£ 1 819 o 6 or|S g =zZz|bz 1 zo$ e o ¥z |E g1 of |[1£ 1 e .. edry
QIII o Sz g o Sz 1£ |1 1 vgor o 6z o o 6z 6z |06z 1 188 o If o o 1f 1€ | If I pexdurus|
1 H D 4|9 d D | V 1 H D92 4|9 ada o |d V¥V 1 H D 4|3 ad 5|8 V
NOSYES NOSVES NOSVES
SAV( TAHOA | SNOLLIANOD 40 SAV(J TTEOI(T | SNOLLIUNOD 10 SAV(J TIHOA | SNOILIANOD 40 NOILVLS
MELYVINWAODY | NOILVDIAYN | SAV( 0] | HIONET | QILVINWADDY | NOILVOIAVN | SAV(] 30] | HLONIZT | GELVINWADDY | NOLLVOIAVN | SAV(J 3] | HLON3T]
HOUVIAL Xyvnyad,q Agvnnv[

'0JsQ ‘piofjpumsuensiry] ‘usBeyquado)) ‘snyrey ‘Pry ‘8mqsus[ ‘Aqsip :pouad ay3 Sunnp suompsls Fuimol[o] oYl 38 partodal sem I ON
8961 gosep—-Arenuef : Lrewsurng 39] onfeq ‘Z 9Jqe]

142



Baffin Bay. In the north and west moderate winds blew chiefly from a north-easterly direc-
tion but in the south-east the flow was mainly from just south of east. Temperatures Auctuated
but were on the low side, ranging from 7 degc below to 1 degc above normal, There was
nothing unusual in the amount or thickness of the ice.

Foxe Basin. During the month the wind changed from northerly to south-south-easterly
with a corresponding rise in the temperature from 6 degc below to about 4 degc above the
average. There appeared to be no breaks in the ice.

Hudson Bay. Moderately-strong northerlies gave way during the month to relative mild
south-westerlies. Temperatures oscillated, being a few degrees higher than usual early in the
period, then falling briskly to several degrees below but finishing up to 8 degc above, Ice
cover was complete.

Hudson Strait. Moderate northerlies with temperatures 9 degc below the seasonal mean were
succeeded by south-westerlies and the temperature rose substantially to about 2 degc above,
There were signs of leads along the south shore of the Strait west of 70°w.

Davis Strait. Mainly north to north-easterly winds predominated with mostly subnormal
air temperatures, 9 degc below average, recorded over the western hailf of the area but the
positive anomaly in the sea temperature of February was largely maintained. Ice amounts
however once again became excessive, the edge in some places being between 60 and 120
miles beyond the usual limit, probably due to greater mobility of the pack.

Labrador Sea. Under the combined effects of moderate to strong north-westerly winds with
air temperatures 6 degc below the mean at times, and in spite of the sea being still compara-
tively warm, ice pack covered a bigger area than usual; in the south it was more extensive
than in any March of the present decade.

Great Bank. Over the northern half of this area the prevailing west-north-west wind brought
in air colder by about 4 degc than average. The sea was cooler than usual, especially near Belle
Isle and at about 50°N, 45°w. Further south conditions were nearer normal, being slightly on
the warm side. As a result the pack tended to spread outwards towards the east and reached
a point 140 miles further from the coast than the average limit. On the other hand extension
southwards was less than usual.

South Newfoundland Sea. South-westerlies now helped to raise both air and sea temperatures
to normal or a little above, but the ice in and just outside the Cabot Strait was still excessive.

River and Gulf of St. Lawrence. Variable winds and temperatures were never far from the
seasonal average. Ice was also normal apart from slightly more open water than usual along
the north shore of the Gulf.

Greenland Sea, During the first week or so there were very strong south-westerly winds
along the east coast of Greenland from Cape Farewell as far north as the Denmark Strait and
consequently both sea and air temperatures were then somewhat on the high side. Later over
this area, and throughout the month elsewhere, exceptionally strong north-easterly winds
brought in polar air which at times was 10 degc colder than that expected in March. Ice
amounts in the extreme south were roughly normal but, late in the month, with a tendency
for an unusually far southerly drift south-east of Cape Farewell. Immediately north of Iceland
there was a great excess of ice, the edge being 100 miles beyond the usual limit. Curiously,
however, to the north of Jan Mayen there were some signs of a deficiency, possibly caused by
an intrusion of warm and saline water from the Norwegian Sea.

Spitsbergen and northern part of Barents Sea. Very strong east-north-easterly winds kept air
temperatures 12°C below normal, the ice pack over most of the area being in excess. Just south-
west of Spitsbergen and to the north-west of Novaya Zemlya, however, there was more open
water than expected, probably the result of the northward surge of Atlantic water close to the
Norwegian coast.

Barents Sea south of 73°N. Variable winds with air and sea temperatures mainly higher than
usual caused ice coverage to be reduced, particularly in the extreme south-east.

White Sea. West-south-westerly winds raised the air temperature to 5 degc above normal
so there was less ice than usual, with pronounced leads on the western side.

Baliic. Strong westerly winds prevailed and temperatures were mainly on the mild side,
reaching 6 degc above normal. Ice cleared rapidly, especially from the Swedish coast and at
the western end of Gulf of Finland, while even in the middle of the Gulf of Bothnia there were
large expanses of open water.

North Sea. There was no ice; winds were variable with mild air temperatures and the sea
slightly warmer than usual.

N. B. M.
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Note. The notes in this article are based on information plotted on ice charts similar to the
map shown opposite but on a much larger scale (39 in X 27 in). These charts are published
at ten-day intervals and are available at the price of reproduction on application to the Director
General, Meteorological Office (Met.O.1), Eastern Road, Bracknell, Berks. Alternatively,
they may be seen at any Port Meteorological Office or Merchant Navy Agency. Up-to-date
ice charts are broadcast daily by facsimile.

Book Reviews

The Torrey Canyon. Report of the Committee of Scientists on the Scientific and
Technological Aspects of the Torrey Canyon Disaster. 9} in x 6 in, pp. 48,
tllus. Her Majesty’s Stationery Office, London, 1967. Price 5s. 9d.

Everyone interested in the sea, its inhabitants and its boundaries, or only mildly
interested in sea bathing, could get some benefit from reading this excellent and
informative little book. It is almost worth it for the tragic photographs of the ship
after her stranding.

The drama of the stranding itself is summarized in three short sentences. The
report concentrates on a description of the steps taken to deal with the 119,000 tons
of crude oil which was originally aboard the ship and in making recommendations
on how to deal with a similar problem in the future. There is an excellent historical
introduction to the subject in which are discussed the general problem of oil pollu-
tion and the efforts being made by the Inter-Governmental Maritime Consultative
Organization (IMCO) to deal with it by international legislation. It is mentioned,
incidentally, that prior to the Torrey Canyon incident there have only been nine
major shipping casualties involving a vast escape of oil, and the largest single
quantity which escaped was only 2,600 tons. It goes on to point out, however, that
“bearing in mind the expected increase in the amount of oil imported into Europe
and in the size of tankers, there is a very real possibility, whatever precautions may
be taken, that another incident involving a tanker of over 30,000 tons deadweight
will occur in the next ten years or so around our coasts”. (We are told that during
the period 1961-1965 400 of the 780 new tankers brought into service were over
30,000 tons.) In reaching this conclusion the authors had in mind that the sea lanes
round our coasts are the busiest in the world and the fact that an analysis of past
records suggests that about one in ten of all accidents at sea occurs in these waters
each year! We are also reminded that “we were lucky to have got off as lightly as we
did”; if the tanker had been damaged through collision in, say, the Thames Estuary,
bombing to ignite the oil would not have been practicable and although salvage
might have been easier than off the Cornish coast, it might have taken a very long
time. It is pointed out that “a thousand tons of crude oil washed on to a beach 30
feet wide could form a layer half-an-inch thick for 20 miles”! Need anything more
be said about the risk?

The racy style of this scientific report is most refreshing and it makes almost
exciting reading.

The various possible ways of disposal of oil in a damaged ship are gone into with
considerable care, then the treatment of oil floating on the sea and finally the
treatment of oil on the beaches. The effects on marine life and other wild life are
discussed with considerable and sympathetic detail. The booklet finishes with
conclusions and recommendations, the most important one of which seems to be that
“the Torrey Canyon incident revealed a painful ignorance about a number of matters
which should now be urgently enquired into if oil is to be more rapidly, safely and
efficiently disposed of in any future incident”, This seems to provide enough prob-
lems to keep a number of people very busy for an appreciable time—and there
surely are not many problems that are more urgent or more important.

C.E. N, F.
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Ocean Wave Statistics. A statistical survey of wave characteristics estimated visually
from Voluntary Observing Ships sailing along the shipping routes of the world,
by N. Hogben and F. E. Lumb. 17 in x 13} in, pp. xiii+263, H.M. Stationery
Office, London, 1967, Price: 120s.

In addition to its large length and breadth this book is about 1} inches thick, so
it is not very handy for reading in trains or in bed! It is, however, unique as a source
of information about wave conditions in the major shipping routes of the world and
it is, in fact, a monument to the work done by voluntary observers aboard British
Selected ships in making visual wave observations in all oceans during the eight-
year period 1953—-1961.

The Foreword tells us that the purpose of the book, which was conceived in the
Ship Division of the National Physical Laboratory, is to provide systematic informa-
tion about wave data for research on the seagoing qualities of ships. It points out
that “this book would not have been possible without the efforts of the many ships’
officers who made wave observations at sea”.

About two million sets of observations were used, taken from punched cards pre-
pared in the Meteorological Office from data contained in the logbooks of British
Selected Ships. The introductory text reminds us that all these observations were
visual estimates and it gives details of a comparative study made between visual
observations from Selected Ships and those from Weather Ships and of a similar
comparison between visual observations aboard the Weather Ships and measure-
ments made aboard one of them on a wave recorder. The broad conclusions derived
from these results are that, aboard the Weather Ships, visual estimates of height are
teasonably accurate but the estimates of period are rather crude compared with the
observations from the wave recorder. Assuming the Weather Ships’ wave height
estimates are reasonably accurate, these comparisons indicate that the Selected Ship
observations of high waves are under-estimated but, for waves between about 7 and
14 feet, the percentage frequencies are ‘about the same’. As the Weather Ships
spend most of their time lying stopped on station, it seems reasonable to suppose
that their observations should be fairly accurate. A note by Dr. Hogben giving
some details of these comparisons and about the preparation of this book generally
appeared in the April 1965 number of The Marine Observer.

The book contains a map showing the oceanic areas for which these data were
prepared. The author tells us that the selection of these areas was based upon the
number of observations available in the areas concerned and obviously they depend
largely upon the normal trading routes of shipping. Unfortunately shipping routes
across the North Pacific are not dealt with since very few British Voluntary Observ-
ing ships ply these particular routes. The whole of the North Atlantic between
about 20°N and 60°N is covered, the whole of the Mediterranean, all the coasts of
Africa, much of the Indian Ocean, coasts of the eastern and western North Pacific
and a fairly large area in the southern Pacific, including the route from Panama to
Australia and New Zealand.

All the data are arranged in tables, wave heights and periods being given for
various areas, in the first instance for all seasons and all directions. Each area is then
sub-divided and data are given for various seasons of the year and various wave
directions. Sea and swell waves are not listed separately; when both sea and swell
were reported, the group with the greater height was used (or the longer period if
two observations of equal height were given).

The information contained in this book, in such a convenient manner, will fill a
long-felt want, for it has been very difficult to get hold of accurate data about wave
conditions from the oceans. These statistics will undoubtedly be of considerable
value to many users. Making visual observations of the waves from a moving ship
is a difficult job and requires much patience and practice; by the publication of this
book the observers can feel that their efforts have been well worthwhile,

C.E. N. ¥,
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INDIAN EXCELLENT AWARDS

(From the Deputy-General of Observatories (Forecasting), India)

India’s Meteorological Department had 49 Selected and 89 Supplementary ships
in their Voluntary Observing Fleet during the year ending 31st March 1967;
1,177 logs consisting of 14,233 meteorological observations were received in the
Department from these ships during the year. The weather observations recorded
and transmitted by these ships were of great value in the day-to-day forecasting
work of the Department and, in particular, for issuing warnings to ships.

This Department wishes to convey its appreciation to all the officers concerned
for their valuable co-operation.

Awards are offered in the form of books to the Captains, Observing Officers and
Radio Officers of the ships whose meteorological work has been adjudged to be
‘excellent’ and the following ships have been selected for such Excellent Awards
for the year 1966-67:

NAME oF VESSEL OWNER
Falamani .. | Seindia S.N. Co. Ltd.
Karanja. . .. | British India S.N. Co. Ltd.
Kampala .. | British India S.N. Co. Ltd.
Faladhanya .. | Scindia S.N. Co. Ltd.
Deshbandhu .. | Shipping Cotrporation of India Ltd.
Jalaveera .. | Scindia S.N. Co. Ltd.
Jalakrishna .. | Scindia S.N. Co. Ltd.
SYalamaya .. | Scindia S.N. Co. Ltd.
Rajula .. .. | British India S.N. Co. Ltd.
Maha Yag Tara South East India Shipping Co. Litd.

In addition to the ships mentioned above, the following have been awarded a
Certificate of Merit for commendable work done during the same year:

Indian Resolve Jag Kisan Saudi
Indian Strength Fag Vishnu State of Bombay
Vishva Pratap Vishva Prem  State of Maharashtra
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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 meteorological instruments (irrespective of the vessel in which

they sail).
SKIPPER Ranio OPERATOR TRAWLER OWNER/IMANAGER
B. A. Asheroft H. G. Pask . Hellyer Bros. Ltd.
G. B. Boyce J. Cockburn Hellyer Bros. Ltd,
W, Boyle C. Bird .. Boyd Line Ltd.

. Brettell F. Booth Newington Steam Fishing Co. Ltd.
R. Bunce M. Stephenson Hellyer Bros. Ltd.
P. Crane .. J. D. Lester Ross Trawlers Ltd.
F. Drewery K. W, Trotter Hellyer Bros. Ltd.
J. O. Emmons L. Bacon Ross Trawlers 1Ltd.
H. S. Ford C. Hodder .. Hellyer Bros. Ltd.
J. Gibson K. Massey .. T. Hamling & Co. Ltd.
C. K. Gill G. Webster. . Boyd Line Ltd.
H. Hall .. G. V. Lane Northern Trawlers Ltd.
W. Harris S. B. Barr .. Northern Trawlers Litd.
F. Kirby . L. Bacon Ross Trawlers Ltd.
E. J. ]ohnson K. Ward .. T. Hamling & Co. Ltd.
B. Joss G. A. Osborne T, Hamling & Co. Ltd,
B. Lee .. M. Stephenson Hellyer Bros. Lid.
A. Qsler .. J. Cockburn Hellyer Bros. Ltd.
H., Peterson F. Booth .. .. Newington Steam Fishing Co. Ltd.
J. Russell. G. B. Thompson .. Hellyer Bros. Ltd.
1. G. Slmgh K. C. Lax . Ross Trawlers Ltd.
P. Skipworsh M. Winter Firth Stearn Trawling Co. Ltd.
A. Weatherall M. E. Morrow T. Hamling & Co. Ltd.
‘W. Wilson J. Blake J. Marr & Sons Ltd.

161



‘Marid’ Ships

The following is a list of ships recruited for the observing and reporting of sea temperatures from coastal waters
of Great Britain. Captains are requested to point out any etrors or omissions in the list.

INAME OF VESSEL CAPTAIN OWNER/MANAGER

Adriatic Coast O.Evans .. . Coast Lines Litd.

Amsterdam H. Jennings . British Railways Board

Arnhem C. Witchell. British Railways Board

Ashington .. | T. W. Pilbin Stephenson Clarke Ltd.

Avalon .. | S.E. Dale .. British Railways Board

Bardic me C. Hughey . Atlantic S.N. Co, Ltd.

Brenda e I Henderson Dept. of Agriculture & Fisheries for Scotland

Caesarea V. Newton .. . British Railways Board

Caledonian Coast C. Sudlow .. . Coast Lines Lid,

Cambria . W. J. Roberts . British Railways Board

Cardiffbrook . J. K. Frost . Comben Longstaff & Co. Ltd.
®Cerdic Ferry . P. Goodwin Atlantic S.N. Co. Ltd.

Claymore N. Campbell David MacBrayne Ltd.

Clupea { Jappy - Dept. of Agriculture & Fisheries for Scotland

Corbrae .. .. . Sharvi') e ‘Wm. Cory & Sons Ltd.

Corkbrook .. .. | C.Taylor .. Comben Longstaff Ltd.

Darlington .. | G. Shipley .. Associated Humber Lines Ltd,

Dido .. N. J. Liewellyn Bristol S.N. Co. Ltd.

Doric Ferry . T. J. Morgan Atlantic S.N. Co. Ltd.

Dorset Coast . R. H. Jones British Railways Board

Dryburgh . J. Murray .. G. Gibson & Co. Ltd.

Duke of Argyll J. B, Williams British Railways Board

Duke of Lancaster D. A. Ponting British Railways Board

Elk .. .. | C.F. Creed British Railways Board

Elwick Bay W. G. Dennison Elwick Shipping Co.

Ettrick G, Patience. . G. Gibson & Co. Litd.

Fallowfield R. Saunders Coast Lines Ltd.

® Fernhurst J. Marshall .. Stephenson Clarke Ltd.
Ferryhill J. Innes .. Aberdeen Coal & Shipping Co. Litd.
Fingal R. McEachern Northern Lighthouse Board

®*Fylham X R. A. Wright Stephenson Clarke Ltd.
Hambie H. Jack . Shell-Mex & B.P. Ltd,
Harrogate J. R. Rowlands British Railways Board

* Hebrides .. .. 1 J. C. Hodgson Northern Lighthouse Board

®Helmsdale .. .. | A.F.Ross .. Northern Trading Co. Ltd.
Hero .. . .o | W.Kays .. Bristol S.N. Co. Ltd.
Heron. . A. Neale .. General S.N, Co. Ltd.

® Hesperus .. | D. MacCorquodale . Northern Lighthouse Board
Hibernia - .. | R. Raoberts .. . British Railways Board

®Jan Fleming .. D. Cawocd . Newington Steam Trawling Co. Litd.

® Innisfallen F. G. Devaney City of Cork Steam Packet Co.
Ionic Ferry W. Close Atlantic S.N. Co. Ltd.

Irish Coast .. ]. McKinnon Coast Lines Ltd.

*Yoseph Conrad R, Taylor .. Newington Steam Trawling Co. Ltd.
Kelvin .. H. A. Matheson Wm, Sloan & Co. Ltd.

®Killingholme . . W. J. Mair . Shell-Mex & B.P. Ltd.

* Kingston Facinth J. Russell .. Kingston Steam Trawling Co. Ltd.
Latrdscrest J. M. Sinclair Burns & Laird Line Ltd.
Lairdsglen . G. Bain Burns & Laird Line Ltd.

®Lairds Loch .. F, Flint Burns & Laird Line Ltd.
Lancashire Coast A, Cochrane Belfast 5.S. Co. Ltd.

* [ cinster P, McCullen Coast Lines Ltd.

Loch Ard R D. McKinnon David MacBrayne Ltd.
Loch Carron . . R. Johnston David MacBrayne Ltd.

*Loch Seaforth J. Smit . David MacBrayne Ltd.
Lord Tedder .. Lord Line Ltd.
Mountstewart H. G, Keilit Coast Lines Ltd.
Mytongate .. F. Williams Haull Gates Shipping Co.
Netherland Coast H. C. Haxell Tyne-Tees Sh1p£mg Co. Ltd.
Oliver Bury . D. Battle .. Stephenson Clarke Ltd.
Oredian .. | C.J. Welch Ore Carriers Ltd.

Oreosa .. .. | A Kirby Houlder Bros. Ltd.
Oriole. . D. Cockrill General S.N. Co. Ltd.
Orselina T. M. Jarvis Continental Cargoes Ltd.

*Pharos C. Campbell Northern Lighthouse Board
Pointer R. Bruce Burns & Laird L.ines Ltd.

®Pole Star AW, Walker M.B.E. Northern Lighthouse Board
St, Andrew H. H. Coney . British Railways Board
St, Clarr . ‘e {3 Johnston . . North of Scotland Shgapmg Co.

*St. Leger .. .o Joss . . T. Hamling & Co, L
St. Patrick .. N. Deadman . British Railways Board
Sandringham Queen A. Fleet Comben Longstaff Ltd.

Sarnia H. Walker . British Railways Board
*Scotia A. M. Finlays Dept. of Agriculture & Fisheries for Scotland
#Scottish Coast A, 8. Nicho on Coast Lines Ltd.
elby . .. C.D. Cush.. British Railways Board
Slieve Bawn .. I.R. Rowlands . British Railways Board
Slieve Be ] J. D. Nash . . British Railways Board
Slieve Donar. K. Sharples .. British Railways Board

*Spray. . J. Andrews. . . Ellis & McHardy L.td.
Stormont P. A, ]ohnson . . Beifast 5.8, Co. Ltd.

* Superiority J. Floody .. .. . F.T. Everard & Sons Ltd.

#These shins report wind and weather.



‘Marid’ Ships (contd.)

NAME OF VESSEL CAPTAIN OWNER/MANAGER

® Taliskar C. Mackenzie Burns Laird Line Ltd.

Tay .. .. .. | €. Mackenzie Wm. Sloan & Co. Ltd.
®Teanc. . .. .. | R. Whittleton Ellerman’s Wilson Line Ltd,

Torquay .. | G. Proctor .. J. D. Davidson Ltd.

Treviscoe H. S. Shugar Channel Shipping Ltd.

Ulster Queen . . ‘W. Lucas Belfast S.5. Co. Ltd.
$Warwickbrook . Simpscn .. Comben Longstaff & Co. Ltd.

Westminsterbrook . Shaw . Comben Longstaff & Co. Ltd.

Winchester .. G. Manning British Railways Board
$Whithy Abbey J. Collier Associated Humber Lines Ltd.

Yarvic Zodiac Shipping Ltd.

*These ships report wind and weather.

Light-vessels

NAME OF VESSEL

MASTERS

Abertay

Bar ..
Dowsing . .

Eagst Goodwin
Gallo, er

Hu

Longstone (Lt Ho )
Newarp .

North Carr ..
Royal Sovereign
St. Gowan
Seven Stones
Shambles
Shipwash

South Rock
Smith’s Knoll

www;?wwooprPP?

S. Burns, A. Woodhall
Halfnight, A. S. Richards
F. Bailey, J. H. Wiison
H. Lennard, E. Marsden
A. Beacon, T. W. Grice
D. Ewens

. A. Harris, W. E. Fenn

. Rosie

J Key, G. Davies

L. Jaegar, E. G. Begley
S. Richards, F. George
Price

Goose, J. Goldsmith
McGee, D. Hawkins
Harrison, B. E. Cunham

Training Establishments

The following is a list of Training Establishments which submit logbooks, kept by the cadets under training

ESTABLISHMENT

CAPTAIN/SUPERINTENDENT

Conway, H.M.S..

Pangbourne Nautical College
Reardon Smith Nautical College
Warsash Scheol of Nawgatlon ..
Worcester, H.M.S. ..

. Hewitt, R.D. Capt. R.N,R.

F. P. Lew1s C.B.E. Capt. R.N, (Retd.)

. N. Rase, ®.D.,, Lt. Cdr. R.N.R. (Retd.)

. W, Wakeford M.B.E.

W. L. Argles,OBF D.5.0., R.N. (Retd.)
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BRITISH COMMONWEALTH

The following fists gives the name of Selected and Supplementary Ships, and the number of Auxiliary Ships where
known (i.e., those which only report when in ‘sparse areas’), which voluntarily co-operate with meteorological
. services of the British Commonwealth.
Information for these lists is required by zoth April each year. Information for the Fanuary corrective lists is vequired
by 20th October each year.

INDIA (Information dated 12.3.68)

NAME OF VESSEL OWNER/ MANAGER

Selected Ships:
Andamans
Bahadur ..
Bharatmitra
Bharatratna
Dumra
Dwarka .. R
Indian Exporter ..
Indian Merchant . .
Indian Pioneer
Indian Reliance
Indian Renown ..
Indian Security
Indian Shipper
Indian Success .. ..
Indian Trader .. -
Faladhan .. . .
Faladhanya
Faladharma ..
Faladhruv. . -
Faladuhita .
Falaganga
Falamudra
Falaputra . .. .
Falavihar .. .. .. .
Falawahar .. -
Falazad
Kampadla ..
Karanja . .
Mohammedi
Mozaffari. .
Nicobar
Rajula
Saudi .. - .a .-
Sirdhana ..
State of Assam
State of Bikar ..
State of Bombay . .
State of Gujarat ..
State of Kutch
State of Madras ..
State of Maharashtra
State of Orissa ..
State of Tr. Cochin ..
State of Uttar Pradesh ..
Vishva Prabha .. .. ..
Viskva Sudha .. .. .
Supglementary Ships:
Akash vhoL e
Ashok Fayant:
Bande Nawaz ..
Chanakya Fayanti_
Damodar Mondovi
Desk Bandhu .. .. ..
Gandhi Fayanti .. .. ..
Garib Nawaz . ..
Indian Industry
Indian Resolve
Indian Resource ..
Indian Splendour. . . ..
Indian Strength .. .. -
Indian Tradition .. . .
Indian Trivmph ..
gndz';_:_: Trust
Yag Fiwan. .
Fag Kisan. .
Fag Laxmi - ..
Fag Manel . -
Yag Mitra . .-
Yag Rahat
Hag Ratna ..
Jag Shanti .-
Fag Vijay .
Faladharati
Faladhir

Shipping Corporation of India Ltd.
Asiatic S.N. Co. Ltd.

Bharat Line Ltd.

Bharat Line Ltd.

British India S5.N. Co. Litd.

British India 5.N. Co. Ltd.

India S.S. Co. Ltd.

India S.S. Co. Ltd.

India S.5. Co. Ltd.

India S.S. Co. Ltd.

India 8.8. Co. Ltd.

India 5.5. Co. Ltd.

India 8.S. Co. Ltd.

India S.S. Co. Ltd.

India 8.S. 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. Litd.

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 8.N. Co. Ltd.

British India S.N. Co. Ltd.

British India S.N. Co. Ltd.

Mogul Line Ltd.

Mogul Line Ltd.

Shipping Corporation of India Ltd.
British India S.N. Co. Ltd.

Mogul Line Ltd.

British India S.N. Co. Ltd.
Shipping Corporation of India Ltd.
Shipping Corporation of India Ltd.
Shipping Corporation of India Ltd.
Shipping Corporation of India I.td.
Shipping Corporation of India Ltd.
Shipping Corporation of India Ltd.
Shipping Corporation of India Ltd.
Shipping Cerporation of India Ltd.
Shipping Corporation of India Ltd.
Shipping Corporation of India Ltd.
Shipping Corporation of India Ltd,
Shipping Corporation of India Ltd.

Apeejay Line Litd.

Jayanti Shipping Co. Ltd.

S Sagar Shipping Co, Ltd.
Jayanti Shipping Co. Ltd.
Damodar Bulk Carriers Litd.
Shipping Corporation of India Ltd.
Jayanti Shipping Co. Lid.

Sukh Sagar Shipping Co. Ltd.
India S.5. Co. Ltd.

India 8.8. Co. Ltd.

India 8.8. Co. Ltd.

India 8.8. Co. Lid.

India S.S. Co. Ltd.

India S8.8. Co. Ltd.

India 8.8, Co. Ltd.

India §.S. Co. Litd.

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

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

INAME OF VESSEL OWNER/MANAGER

Faladurga Scindia S.N. Co. Ltd.
Faladuta .. Scindia S.N. Co. Ltd.
Falagomati Scindia S.N. Co. Ltd.
Falagopal . Scindia S.N. Co. Ltd.
Falagouri . . Seindia S.N. Co. Ltd.

alagovind Scindia S.N, Co. Ltd.
Falagyori ., Scindia S.N. Co. Ltd.
FJalakala .. Scindia S.N. Co. Ltd.
Falakanta . . Scindia S.N. Co. Ltd.
_‘j‘alakendra Scindia S.N. Co. Ltd.
Falakirti . . Scindia S.N. Co. Ltd.
Falakrishna Scindia S.N., Co, Ltd.
Falamani Scindia S.N. Co. Ltd.
Falamanjari .. Scindia S.N. Co. Ltd.
Falamaya . . e Scindia S.N. Co. Ltd.
Falamayur . Scindia S.N. Co. Ltd.
Falapaiak Scindia S.N. Co. Ltd.
Yalapankhi Scindia 5.N. Co. Ltd.
Falarajan . . Scindia S.N. Co. Ltd.
Jalarashmi Secindia S.N. Co. Ltd.
Falavijay .. Scindia S.N. Co. Ltd.
Falavikram Secindia S.N. Co. Ltd.
Falavishnu Scindia S.N. Co. Ltd.
Falaveera . .. Scindia S.N. Co. Ltd.
Krishna }ayantz .. Jayanti Shipping Co Ltd,
Laxmi Fayanti Jayanti Shipping Co. Ltd.
Maha Vikram South East Asia Shipping Co. Ltd.
Maha Raja South East Asia Shipping Co. Ltd,
Rajah . Asiatic S.N. Co. Ltd.
Rama _?‘ayantt Jayanti Shipping Co Ltd.
Ranee . Asiatic S.N. Co. Ltd.
Ratna Man;ushree Ratnakar Shlppmg Co. Ltd.
Ratna Usha .. .. . .. | Ratnakar Shipping Co. Ltd.
Shompen .. .. .. .. .. .. | Shipping Corporation of India Ltd.
Sushma .. .. .. . .. | Apeejay Lines Ltd.
State of Andkra . . .. .. . .. | Shipping Corporation of India Ltd.
State of Haryana .. . .. .. | Shipping Corporation of 1ndia Ltd.
State of Kerala .. .. .. .. | Shipping Corporation of India Ltd.
State of Madhya Pradesh . .. .- | Shipping Corporation of India Ltd.
State of Mysore .. .. .. .. | Shipping Corporation of India Ltd.
State of Punjab .. .. .. .. .. | Shipping Corporation of India Ltd,
State of Rajasthan .. - .. .. | Shipping Corporation of India Ltd.
State of West Bengal . . .. | Shipping Corporation of India Ltd.
Vishua Fyoti ve .. .. .. .. | Shipping Corporation of India Ltd.
Vishva Kalyan .. . .. .. .. | Shipping Corporation of India Ltd.
Vishva Kanti .. .. .. .. .. | Shipping Corporation of India Ltd.
Vishva Kirti .. .. .. .. .. | Shipping Corporation of India Ltd.
Vishva Mahima .. .. .. - .. | Shipping Corporation of India Ltd.
Vishvae Mangal .. .. .. . .. | Shipping Corporation of India Ltd.
Vishva Mava .. .. .. . .. | Shipping Corporation of India Lid.
Vishva Nidki .. .. .. .. .. | Shipping Corporation of India Ltd.
Vishva Pratap .. .. .. .. .. | Shipping Corporation of India Ltd.
Vishva Prem . .. .. .. .. | Shipping Corporation of India Ltd.
Vishva Shanti .. .. .. .. .. | Shipping Corporation of India Ltd.
Vishva Tilak . .. .. .. .. | Shipping Corporation of India Ltd.
Vishva Usha .. .. .. .. .. | Shipping Corporation of Indija Ltd.
Vishwa Vibhuti .. .. . .. .. | Shipping Cotporation of India Ltd.
Viskva Vir .. .. .. .. .. | Shipping Corporation of India Ltd.
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NEW ZEALAND (Information dated 30.3.68)

NAME OF VESSEL OWNER/MANAGER
Selected Ships:
City of Auckland .- .- - .. | Ellerman & Bucknall §.8. Ca. Ltd.
Hoimborn . . .. .. s .. | Holm Shi pmg Co. Ltd.
Kaimiro .. .. .. .. . .. | Union S. o. of New Zealand Ltd.
Kaitangata ‘. . . .. .. | Union SS. Co. of New Zealand Ltd.
Kaitea .. .. .. .. .. .. | Union S.S, Co. of New Zealand Lid.
Kaitoke .. .. . .. .. .. | Union 8.8, Co. of New Zealand Ltd.
Kaituna .. .. .. .. .. .. | Union S.8. Co. of New Zealand Ltd.
Karamu .. .. .. .. .. .. | Union 8.8. Co. of New Zealand Ltd.
Karepo .. . . o . .. | Union 8.8, Co. of New Zealand Ltd.
Karetu .. . .. .. . .. | Union 8.8. Co. of New Zealand Ltd.
Katea .. . . . v «+ | Union 8.8. Co. of New Zealand Ltd.
Kawaroa .. .. .- .. . .. | Union 8.8. Co. of New Zealand Litd.
Kawatiri .. .. .. . .. .. | Union 8.8, Co. of New Zealand Ltd,
Kawerau . . .. .. .. .. .. | Union 8.8. Co. of New Zealand Ltd.
Konui - . .. .. .. .. | Union 8.8. Co. of New Zealand Ltd.
Koraki .. . . e ‘e .+ | Union 8.8. Co. of New Zealand Ltd.
Koranui .. - . .. .. .. | Union 8.8. Co. of New Zealand Ltd.
Kowhat .. .o .. . . .+ | Union 8.8, Co. of New Ze¢aland Ltd.
Kurutai .. - .. .- .. .. | Union 8.8, Ca. of New Zealand Ltd,
Matua .. .. - . .. .+ | Union 8.8. Co. of New Zealand Ltd.
Maurea .. .. .. .. .. .. | Shell Oil New Zealand Ltd.
Moana Roa .. .. .. .. .. | New Zealand Government
Navua . .. . . .. .. | Union 8.5. Co. of New Zealand Ltd.
Ngahere .. .. .- . .. .. | Union 8.8. Co. of New Zealand Ltd.
Ngakuta .. .- . .. . .. | Union 8.5. Co. of New Zealand Ltd.
Ngapara .. .. .. .. .. .. | Union 8.5. Co. of New Zealand Ltd.
Ngatoro .. .. .. .. .. .. | Union S.8. Co. of New Zealand Ltd.
Saracen .. .. .. .. .. | Crusader Shipping Co. Ltd.
Sea Harvester I . - e .. .. | New Zealand Sea Products Ltd.
Sea Harvester II. . . .. .. .. | New Zealand Sea Products Ltd.
Taranui .. .. . . .. .. | South Seas Shipping Co. (Suva) Ltd.
Tarawera . . .. .. .. .. .. | Union 8.5, Co. of New Zealand Ltd.
Tofua . .. .. .. .. .- | Union S.S. Co. of New Zealand Ltd.
Waikare .. . .. .. .. .. | Union 8.8, Co. of New Zealand Ltd.
Waimate . . ‘e . .. . .. | Union 8.8, Co. of New Zealand Ltd.
Waimea .. . .. .. .. .. | Union 8.5, Co. of New Zealand Ltd.
Wainui .. .. .. .. .. ..} Union 8.8, Co. of New Zealand Ltd.
Waitaki .. . .. . .. .. t Union 8.5. Co. of New Zealand Ltd.
Supplementary thps

Aramoana . .. - .. | New Zealand Government Railways Department
Aranui .. - . .. . .. | New Zealand Government Railways Department
Hawea .. .. .. .. .. .. | Union 8.8. Co. of New Zealand Ltd.
Maori .. .. .. .. .. .. | Union S.8. Co. of New Zealand Ltd.
Wahine .. .. .- .. .. .. { Union S.8. Co. of New Zealand Ltd.

Auxiliary Ships:
New Zealand also has a fleet of 10 Auxiliary Ships currently reporting,

PAKISTAN (Information dated 1.1.68)

NAME OF VESSEL CaLL
SicN
Selected thps
Abast .- .. .. | AQVO
Anwar-baksh .. .. .. | AQAM
Fatehabad .. .. .. .. | AQEM
Mustali .. .. .. | AQLY
Saﬁna-e-Arab .. . .. | AQVA
Safina-e-Hujjaj .. . .. | AQLW
Safina-e-Nusrat e .. .. | AQL.M
Shains .- .. .. .. | AQLN
Sugplementary Ships:
h-e-Karachi .. . .. | AQVM
Dacca City .. . .. .. | AQEO
3 amnghata .. .- .. .. ﬁgg{\?
‘ahangirabad .
Karnaphuli ., . . AQVP
Ocean Energy . . . AQVEB
Sadagat . . .. .. | AQVK
Surma ‘s .. . .. | AQGL

Auxiliary Ships:
Pakistan has 14 Auxiliary Ships.
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