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Editorial
One of the more difficult administrative problems of a meteorological service is 
that of keeping its 'customers' up-to-date as to anticipated changing weather 
developments during a 24-hour period. Alternatively, one could say that one of the 
chief difficulties of the user is that of keeping himself up-to-date in this respect. 

The meteorologists do their best, within the budgetary limits that they are 
allowed, and the problems are nearly always communication ones associated with 
the length of time it takes to plot hundreds of observations on to a synoptic map. 
Before the forecaster can have a weather map on which to base his deductions, a 
large number of observations need to be received at the Central Forecast Office 
from observing stations ashore and from ships at sea, covering half a hemisphere, 
and all these have to be plotted by hand on the weather maps. Observations pour 
into the Forecast Office, by teleprinter and radio, but obviously there is a limit to 
the number of teleprinter and radio circuits that are economically feasible to operate. 
(Quite big money is involved; for instance the total cost of the British Meteorological 
Office for 1962 was about £5,800,000.) And when the messages get to the office 
they need to be edited, there are further unavoidable minor delays before they reach 
the plotters and finally there is the laborious business of plotting each observation 
on the chart. As far as ship reports are concerned, the problems include 'single 
operator' watches and congestion on available frequencies leading to delays in 
clearing messages to the shore and then, when the message has been received ashore 
it has to be retransmitted by teleprinter to the Central Forecast Office, and this 
tends to cause further delays.

In the United Kingdom, the midnight and 0600 GMT charts are always rather 
sparse of ship reports, because both these hours fall outside the 'single operator' 
watch periods in the eastern Atlantic. Recently the 0600 chart has much improved 
in this respect, because more ships are now transmitting the 0600 observation as 
soon as the radio officer comes on watch at 0800. Even midnight observations if 
transmitted then, may still serve a useful purpose on occasions when oceanic weather 
conditions are a bit complicated.

Finally the forecaster can get to the chart himself in fact he often starts drawing 
up his isobars while the plotter is still plotting some of the 'late' reports to come in. 
Before doing this, he has, of course, been studying the earlier charts that have been 
prepared (both surface and upper air) so as to familiarise himself with the general 
synoptic position. Upper air maps to a height of about 50,000 ft. are prepared every 
6 hours, wide range surface maps every 3 hours and more local surface maps every 
hour. (Surface observations from the ocean weather ships are received every hour.) 
Having made his detailed study he is in a position to draw up his analysis map  
which is merely an isobaric 'picture' of the present weather situation and his 
prebaratic map which gives an isobaric picture of what he estimates the weather 
situation will be in 24 hours' time. These maps contain nothing but isobars; the 
direction and force of the wind needs to be deduced from the type of weather system 
and the spacing of the isobars. If, for example, they are based upon the 0600 
observations, the prognosis would be broadcast by facsimile at 1035 and the analysis 
at 1113 and finally, as and when necessary, the written synopsis and forecast would 
be issued, for broadcast by the B.B.C. and G.P.O.

In the United Kingdom, as a general rule, it is thus about 5 hours from the time 
of the observation to the time that a sea-level prognosis and analysis can be issued. 
It is even later than this before a forecast, based upon those observations, can be 
issued by radio. Thus the B.B.C. coastal bulletin which is issued at 0645 is based 
on the midnight chart. Similarly the G.P.O. coastal bulletins issued by R/T and w/T 
between 0803 and 0848 are based upon the midnight chart, but these are brought 
up to date, as far as possible, on the basis of the 'intermediate' 0300 observations. 
The best chart of the day, for density of ship observations, is the one based upon the 
1200 GMT (midday) observations. The prognosis and analysis map derived from
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these observations is ready about 1700 and the B.B.C. coastal bulletin broadcast at 
1800 and the G.P.O. bulletins broadcast by R/T and w/T between 2003 and 2048 
and the North Atlantic bulletin broadcast at 2130 are all derived from this.

Although, for example, the 0930 North Atlantic bulletin is based upon midnight 
observations and derived from an analysis prepared at about 0500, the forecaster 
would take into consideration information on the 0300 (intermediate) chart and any 
available hourly charts before issuing this bulletin. Similar arguments apply in the 
case of other bulletins.

The sea-level analysis and sea-level prognosis maps represent the official apprecia­ 
tion of the Central Forecast Office concerning the present and anticipated weather 
situation and are broadcast by facsimile, by landline or by radio for the information 
and guidance of professional meteorologists in the United Kingdom and elsewhere. 
The radio frequencies under which facsimile maps are transmitted are such that they 
are receivable in any part of the world. These maps, all of which are, as previously 
stated, ready for issue about five hours after the observation time, are issued at 
regular intervals throughout the day. Although intended primarily for professional 
meteorologists, they are readily understandable by the average deck officer aboard a 
merchant ship particularly when they are studied against the background of a 
written bulletin.

One of the problems of the forecaster is how to present, in a few words, an accurate 
and coherent picture of the future weather as well as a brief synopsis of the actual 
synoptic situation over a large area of land or sea. The number of words he can use 
are governed by financial considerations and by the patience and understanding of 
the user. The sea areas are, fortunately, the less complicated, because, except in 
coastal areas, they are unaffected by topographical considerations.

The World Meteorological Organisation prescribes that location in weather 
bulletins should be with reference to well-known landmarks or in terms of latitude 
and longitude. The sub-division of coastal areas in this way is relatively simple, but 
in oceanic areas, unless there are suitable islands or named banks, it is much more 
difficult. The method used by the U.K. authorities whereby the eastern North 
Atlantic is divided into six more or less equal sections seems to satisfy the require­ 
ment and to give the forecaster a reasonable chance of describing and forecasting 
the weather with economy of words. The U.S. Weather Bureau, responsible for the 
western part of the ocean, use no routine sub-division and may consequently need to 
use many more words in their bulletins. But whatever the method, the forecasters' 
problem of describing the weather over such a large area remains very difficult. The 
user is assisted to some extent by the coded analysis which follows the synopsis and 
forecast but to fit in with national broadcasting arrangements, this may often have 
to be sent at a different time to that of the rest of the bulletins. And it takes time to 
code it up ashore and to receive, decode and plot it aboard the ship all rather 
laborious tasks. In the eastern Atlantic this analysis in only issued once a day, 
because it is felt rather unlikely that ships' officers would find the time to plot more 
than one analysis a day.

One difficulty which officers aboard merchant ships often complain about is that 
the analysis issued by the U.K. authorities only extends to about 5o°w and that it is 
difficult to 'marry it' to the analysis issued by the U.S. Weather Bureau, in order to 
get a complete picture of North Atlantic weather. Also having to receive, decode and 
plot two radio analysis messages involves a lot of work for the officers concerned.

The problem for the authorities ashore is an economical and practical one. Under 
a world-wide scheme, organised by the World Meteorological Organisation in 1948, 
certain countries agreed to be responsible for the issue of radio weather bulletins 
for shipping in specific oceanic areas. In this way practically all the oceanic areas 
of the world are covered by radio weather bulletins for shipping, in one way or 
another. Thus, the U.S. and U.K. have an official responsibility respectively for the 
western and eastern North Atlantic and other countries similarly have assumed 
responsibilities for specific areas in the other oceans. The choice of an area is
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largely governed by the competence of the country concerned to forecast for that 
area and the nearer to 'home' it is the more accurate the forecast is likely to be. 
It would not be economical or sensible, for example, if both the U.K. and U.S.A. 
issued a bulletin and analysis for the whole ocean. Not only would this involve much 
more work for the forecasters in each country, concerning areas upon which they 
have limited information but it would involve inordinately long radio messages 
which would not only be expensive but would further crowd the already busy 
maritime radio channel. Sub-division, roughly in the middle of the ocean, seems to 
be the rational answer. There is, however, a certain amount of overlapping of the 
areas, which is desirable for various practical reasons.

Nowadays, a rather unusual form of automation in the form of the radio facsimile 
map provides a simple and ready system whereby the shipmaster can have before 
him a more or less constant picture of the weather situation, in most oceanic areas  
independent of 'single operator watch periods' and without causing any additional 
work for the deck officers. All that is needed is a suitable radio receiver and the 
facsimile receiver itself which can probably be located in the chart room. The 
analysis and prebaratic maps which are broadcast by facsimile contain similar 
information to that of the radio analyses broadcast in morse, with the omission of 
the actual reports from ships and shore stations, and they cover similar areas. But 
these facsimile maps are prepared by a professional meteorologist who has before 
him all the necessary detail and they present a far more accurate story than could be 
portrayed by a ship's officer from the relatively small amount of detail that it is 
practicable to include in a radio analysis issued in morse. In most cases it is therefore 
easier to 'marry' the facsimile maps from the eastern part of the ocean with its 
western counterpart than to do this with the maps plotted aboard the ship. If 
desired, it would be quite simple to plot, on the facsimile map, any available ship 
and shore station reports that are contained in the radio bulletin. If studied in 
conjunction with the synopsis and forecast issued by morse, it seems that facsimile 
maps can be of real practical value to the shipmaster in keeping him up to date about 
the weather situation and may assist him materially in weather-routeing his ship. 
As suggested in earlier editions of The Marine Observer weather-routeing is nothing 
new; it merely implies the shipmaster making seamanlike decisions as to when it is 
prudent to change his course or speed in order to avoid a particular weather 
situation, for safety or economical reasons. In this connection, it seems that the 
facsimile wave analysis and prebaratic maps broadcast twice a day by the U.S. 
authorities from Washington might prove very useful. If in doubt, the shipmaster 
can, after all, always consult any meteorological service ashore by radio and obtain 
advice or confirmation of an opinion about existing or anticipated weather develop­ 
ments. Surface analysis and prebaratic maps for other oceanic areas are also broad­ 
cast by facsimile nowadays by certain other meteorological services.

C. E. N. F.
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Report of Work for the Year ended 31st December 1963
(MARINE DIVISION AND MARINE CLIMATOLOGY SECTION OF THE 
METEOROLOGICAL OFFICE; VOLUNTARY OBSERVING FLEET AND

OCEAN WEATHER SHIPS)

1. Voluntary Observing Ships
The British voluntary observing fleet is comprised as follows; the numbers being 

the monthly averages during the year:

(a) 480 Selected Ships which are supplied on loan with a full set of meteoro­ 
logical instruments and which make observations in code form F.M.aiC 
every six hours and transmit them to the appropriate coastal radio station 
wherever their voyages take them.

(b) 48 Supplementary Ships which make less detailed observations than 
Selected Ships and are supplied on loan with only a barometer, air thermo­ 
meter and screen. They use abbreviated code form F.M.22C for their 
messages.

(c) 132 coasting ('Marid') vessels, and one lightship, which make sea surface 
temperature observations in U.K. coastal waters and transmit them in a 
special code by W/T or R/T. When in the North Sea, the coasting ships 
include in their messages wind, weather and visibility observations.

(d) 13 lightships which make observations of wind, waves, visibility, air and 
sea temperatures; 11 of these send coded reports by R/T, the other two only 
record their observations for climatological purposes. The Dowsing, 
Galloper and Royal Sovereign lightships report barometric pressure using 
the new precision aneroid and their reports are included in the B.B.C. 
five-minute weather bulletins for shipping. The Galloper also reports 
barometric tendency. The time limit imposed on B.B.C. weather bulletins 
does not permit the inclusion of the barometric tendencies of the other two 
lightships.

(e) 14 trawlers which make non-instrumental observations only and transmit 
them by w/T or R/T, using the first four groups of F.M.2iC, to radio 
stations in the U.K., Canada, Iceland, Norway or U.S.S.R. depending on 
the area in which they are fishing.

(/) 101 auxiliary ships which make and transmit visual observations similar to 
those made by trawlers, with the addition of pressure and air temperature 
readings from the ships' own instruments (using the 'Shred' code). These 
ships only do this work when in areas where shipping is known to be 
sparse.

This total of 775 ships represents nearly 19% of the world's total of about 4,000 
voluntary observing ships.

The Port Meteorological Officers at London, Liverpool, Southampton, Glasgow 
and Cardiff and the Merchant Navy Agents at Newcastle, Hull and Leith whose 
job it is to recruit ships for the work, equip them with the necessary instruments 
and to instruct the voluntary observers in their duties, have between them visited 
each British observing ship every three months where possible. During these visits, 
instruments are inspected and renewed as necessary, the work is discussed with 
observing officers and radio officer and newly joined officers are instructed in their 
observing duties. Useful observations have been received during the year from 
H.M. Survey Ships; by arrangement with the Hydrographer and the Director of 
the Naval Weather Service these ships which tend to operate in areas where shipping 
is sparse keep the same meteorological logbook as our Selected Ships but use their 
own tested instruments.

The British voluntary observing fleet includes ships of over 100 shipping
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companies and the following table shows the variety of trade routes on which they 
are engaged:

Average Numbers of British Selected and Supplementary Ships on main trade
routes to and from the U.K.

Australasia
Far East
Persian Gulf
S. Africa
N. Atlantic
W. Indies

1 02
86
21

36

80

21

S. America
Pacific Coast of N. America
Europe
Falkland Islands and Antarctic
World-wide 'tramping'

39
12

43
2

83

The map opposite shows the position of British Selected Ships in various 
parts of the world on 28th May 1963 (a date picked at random).

The following table gives the average daily number of radio weather messages 
received at the Meteorological Communications Centre at Bracknell via G.P.O. 
coastal stations during the year from merchant ships.

Daily average number of reports received from ships.
(a) North Atlantic (east of 4O°w and north of 35°N) 

U.K. Selected and Supplementary Ships 86 
'Marid' ships (coasting vessels) 12 
Foreign ships 17 
Trawlers 8
Total 123

(b) North Sea (51° 3o'N to 6i°N and 4°w to 7° 3o'E) 
U.K. Selected and Supplementary Ships 7 
'Marid' ships (coasting vessels) 7 
Trawlers 3
Total 17

(c) Light-vessels 34

During two typical days, one in June and one in December, the number of reports 
from ships received in the Central Forecasting Office at Bracknell were as follows:

June Dec.
Direct f British ships in Eastern North Atlantic 
Reception J Foreign ships in ,, ,, ,, 
From "1 British trawlers in North Sea

^British merchant ships in North Sea

Total (direct reception)

Via f Ships in Eastern North Atlantic 
other Ships in Mediterranean 
European < Ships in North Sea 
countries Ships off North Russia

1^ Ships in other European waters

Grand Total (Eastern North Atlantic and European 
waters)

Via f Ships in Western N. Atlantic 
U.S.A. \Ships in N. Pacific

106

74
39
6

i6

135

231
48
78
9

41

IOO

25
4
6

135

260
65
31
13

102

542
342
468

606
268
444
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These figures for the Eastern North Atlantic and European waters averaging 
about 570 reports a day look very impressive, but they cover a very large oceanic 
area, and need to be divided by four to present a true picture for any single synoptic 
hour. Also it must be remembered that in this area the midnight GMT chart 
is always very sparse. But these figures (studied in conjunction with the map on 
page 107) indicate that the network in the Eastern Atlantic is quite reasonable  
apart from the inevitable gaps where shipping is always rather sparse.

More reports from ships in the North Sea would be very useful particularly 
from ships on passage across that sea. We realise that in this area, ships' officers are 
kept pretty busy with navigational duties but all voluntary observing ships are 
asked to send radio weather messages there whenever possible, particularly when 
out of sight of land.

British trawlers have provided useful observations during the year but many 
more are required to satisfy the requirements of forecasters for information from 
all the areas in which these vessels operate, in all of which shipping is generally 
sparse. The average number of trawler reports received at U.K. radio stations was 
307 a month, while the total number of reports they sent to foreign stations was 328 
per month.

We have no detailed record of the number of radio weather messages received 
from British ships in other parts of the world, but against every observation in the 
meteorological logbook is recorded the radio station to which the message was sent. 
Scrutiny of the logbooks shows that our ships regularly transmit their observations 
to the appropriate radio stations and the table at page 106 shows how widespread 
the resulting network is.

947 meteorological logbooks were received during the year from ships of the 
voluntary observing fleet the scrutiny of which shows that a generally high standard 
of observing has been maintained.

288 completed forms have been received during the year from Auxiliary Ships. 
The majority of the observations recorded on these forms are from the Indian 
Ocean and will make a valuable contribution to the data being collected from this 
area during the period of the International Indian Ocean Expedition.

The number of Selected and Supplementary Ships remains about the same as 
last year but we are pleased to record the increase in the number of Auxiliary Ships.

The variety of the Aurorae and other meteorological and oceanographical 
phenomena which have been reported by the voluntary observing fleet during the 
year is shown in the Marine Observers' Log; a unique record of some of the marvels 
of nature.

The increasing number of shipmasters and officers who visit the Meteorological 
Office at Bracknell during their leave is an encouraging sign of their awareness of the 
practical value of meteorology to mariners.

About 10 British ships are now known to be fitted with facsimile receiving 
apparatus. The Masters of some of these ships have used to advantage the resulting 
surface analysis and prognostic maps in association with available radio weather 
bulletins, for weather routeing of their ships. Facsimile maps of ice distribution also 
seem to have been found very useful.

2. Ocean Weather Ships
British weather ships have now been operating in the North Atlantic for sixteen 

years and Weather Reporter, the first of the 'Castle' class vessels, has completed her 
fifth year on this duty. These 'Castle' class ships continue to give good service and 
are proving to be as good sea boats and almost as economical to operate as the 
'Flower' class vessels taking into consideration the present inflationary trend of 
costs. These ships have regularly operated at four ocean stations in the North 
Atlantic, in rotation with French, Norwegian and Netherlands weather ships.

Hourly surface observations and six-hourly upper air observations have been
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made whenever the ships have been 'on station' and three-hourly surface observa­ 
tions when 'on passage'.

Radiation observations (using a solarimeter for solar radiation and 'fluxplates' on 
a boom either side of the ship for total radiation) have continued and these observa­ 
tions are now being made also aboard Admiralty Survey ships and aboard RRS 
Discovery. All the weather ships have been making special rain observations for 
isotope survey. Special observations have been made to determine the accuracy of 
the relation of the measured wind with the Beaufort force as estimated from 'State 
of Sea' criteria, and aboard one ship some experiments with an anemometer on a dan 
buoy have been carried out for the same purpose.

The new balloons which have been used for upper air observations since 1962 
have resulted in radar wind observations attaining an average height, during the 
year, of about 69,600 feet (maximum 79,800 feet). This compares with an average 
height of only about 60,000 feet in previous years.

It is worthy of note that aboard Weather Adviser, while on duty at ocean station 
'India' in November, winds of 70-90 knots were experienced for several hours and 
yet the meteorologists managed, after several attempts, to get successful upper air 
soundings. Launching a 9 foot diameter balloon in such weather conditions was a 
very good effort.

Oceanographical work has included soundings with oceanographic thermometers 
and sampling bottles to a depth of about 1,500 fathoms, four soundings being made 
each voyage; bathythermograph observations twice a day, to a maximum depth of 
about 900 feet; collection of plankton samples; and fishing for red fish when on 
duty at station Alfa.

All four weather ships are now fitted with precision aneroid barometers; these 
are easier to read in heavy weather aboard a small ship than a mercurial instrument 
and more accurate results should ensue.

During the year the average number of aircraft to which navigational aid (includ­ 
ing radar fixes) and other information was given by British ships at the various 
stations during a 24-day period was:

Station A 249 Station J 1267 
Station I 515 Station K 374

This traffic has steadily increased year after year, particularly at Station J.
Individual weather ships were alerted by radio on several occasions during the 

year, when ships or aircraft in the vicinity were in danger but no actual rescue was 
required as in each case the alert was either cancelled before the weather ship reached 
the scene or other ships were nearer and provided any assistance required. The ships 
carried out frequent air-sea rescue exercises and Coastal Command aircraft partici­ 
pated in these exercises when their other duties permitted. Opportunity is taken 
during these exercises for the aircraft to drop mail, newspapers or any urgently 
required spare parts or stores in watertight containers close along-side the ship.

The Flight Safety Foundation Award, for distinguished service to aviation, was 
made during the year to the personnel manning all the ocean weather ships in the 
North Atlantic. The Flight Safety Foundation, with headquarters in New York, is 
a world-wide organisation dedicated to the furtherance and improvement of air 
safety in all forms of flight. The Award, which takes the form of a plaque, will be 
permanently exhibited at the headquarters of the International Civil Aviation 
Organisation at Montreal and a certificate has been awarded to each individual ship.

3. Ice
The Marine Division continues to publish its ice maps of the North Polar Basin 

and areas adjacent to the North Atlantic. Since November 1963 at the request of 
the United States Weather Bureau and of our own long range forecasting unit these 
ice maps have been published at ten-day intervals in dyeline on a map about 30 
inches square for operational purposes. We are grateful for the information we get

109



from the U.S.A., Canada, all the countries of the Baltic and from the Norwegian 
Polar Institute and Fisheries Research Organisation. Much of this information 
comes from ships and aircraft reports. Russia supplies data from the Barents Sea 
and the Tromso Meteorological Office information from Spitzbergen and Bear 
Island. For the benefit of scientists and other users of the data a comprehensive 
map in colour is issued once a month. The information on this map at the time of 
issue is about 2 months old. An analysis is made of the period of sustained frost over 
the whole of the area mapped, and the lo-day averages of sea surface temperature 
computed for the sea areas where ice is reported. We are provided by the Long 
Range Forecasting Branch with isobaric and upper air thickness data averaged over 
the 10 days corresponding to our ice maps and these in conjunction with data 
computed in this Branch have made it possible to provide the shipping press and 
shipping companies with warnings of possible danger likely to arise from ice. We 
are glad to acknowledge the useful information provided by merchant ships direct, 
and from pilots of aircraft flying over the polar regions, on a special reporting form 
produced for this purpose.

4. Surface Ocean Currents
Over 300,000 surface current observations have now been extracted on to punched 

cards and much work on their analysis completed by means of the electronic 
computer with the primary aim of bringing up to date the Current Atlas of the 
Indian Ocean. The four ocean weather ships and H.M. Survey Ship H.M.S. Vidal 
continue to make special detailed observations to provide data for the improvement 
of the method of measuring surface currents.

5. Marine Climatology and Enquiries
Work continued with the analysis and tabulation of records of total solar radiation 

made by British ocean weather ships during the year. The investigation into the 
relation between hourly values of total solar radiation and the type and amount of 
cloud was completed and published in the quarterly journal of the Royal Meteoro­ 
logical Society (January 1964). In co-operation with the Ship Division of the 
National Physical Laboratory good progress was made with the tabulations of wave 
observations (punched on cards) made by British voluntary observing ships along 
the main shipping routes during the years 1953 to 1961. The tables give, for each 
30° range of wave direction, the number of observations for any combination of wave 
height and period. An investigation into the relation between wind speed as 
measured by the anemometer and Beaufort Force as estimated from the appearance 
of the sea was completed using data supplied by the ocean weather ships. This 
confirmed the Netherlands investigations which inferred that the present scale of 
Beaufort equivalents gives values of wind speed which are rather too low for 
Beaufort forces 6 and less, and too high for forces 8 and above. This investigation 
was carried out at the request of the W.M.O. Commission for Marine Climatology 
and the findings will be discussed at the next meeting of the Commission. Informa­ 
tion was supplied to the Admiralty during the year for preparing the routeing charts 
for both the North and South Atlantic.

The number of enquiries handled during the year was substantially greater than 
the previous year. As in past years the majority were from solicitors, brokers and 
insurance companies, at home and abroad, requiring reports of past weather and 
sea conditions in connection with shipping casualties. Information was provided 
for regions as far apart as Hudson Strait and South Georgia. The Ministry of Trans­ 
port was supplied on several occasions with reports of weather and sea conditions 
to be presented at Formal Enquiries into shipping casualties where loss of life was 
involved. A representative from the Marine Division attended an enquiry in 
Glasgow and also gave evidence in two civil actions heard in London.

A considerable number of requests for wave data were received from engineers 
planning operations in the North Sea, Mediterranean, Red Sea, Persian Gulf and

no



other areas. The reports of sea and swell received for many years from voluntary 
observing ships have recently been worked up and frequency tables compiled. 
These have proved to be of great use in dealing with such enquiries. Hovercraft 
interests have also required similar information. Many enquiries are received from 
yachtsmen and holidaymakers about the normal weather conditions to be expected 
at home and abroad. Ocean current and sea ice data for six volumes of Admiralty 
Sailing Directions were revised during the year.

6. Publications
(a) The Marine Observer was published quarterly.
(b) A new edition of the Marine Observer's Handbook (Met. O. 522) was issued.
(c) A new edition of Ships' Code and Decode Book (Met. O. 509) was prepared and 

will be issued during the year.
(d) The new edition of M.O. 435 (new title Met. O. 435) (Ocean Currents of the 

South Pacific) is with the printer and it is hoped to publish it during 1964.

7. Awards to Voluntary Observing Ships
As customary, awards were made to the master, principal observing officer and 

senior radio officer of the one hundred Selected and Supplementary Ships which 
had sent in the most careful and painstaking meteorological logbooks during the 
year; to the same three officers of four ships in the coastwise and short sea trades 
('Marid' ships) for the consistency of their radioed sea temperature observations 
and to the four trawler skippers and wireless operators whose voluntary work for 
us in high latitudes was considered as deserving special recognition (see page 116 
of this number). The books selected as awards this year were The Merchant Navy, 
a Social History, by Captain A. G. Course, and The University Atlas. Barographs 
were awarded to four shipmasters for their long and zealous voluntary meteoro­ 
logical work at sea (see The Marine Observer, October 1963, page 216). Certificates 
of Recognition were received from the United States Weather Bureau for 23 
British Voluntary Observing Ships and 41 British ships not on the voluntary 
observing fleet list, which had, during the previous hurricane seasons in the North 
Atlantic and Eastern North Pacific, rendered special service to the Bureau by 
sending radio weather messages. These certificates were forwarded to the masters 
of the ships concerned (see The Marine Observer, October 1963, page 215).

EXCELLENT AWARDS, 1963-1964
Forty years ago, in 1924, the July number of The Marine Observer contained the 
first list of Excellent Awards and the list has since become one of the permanent 
features of the July number. The list for the year ending 3ist March 1964 appears 
on pages 113 to 116 of this issue.

It is once again our pleasure to congratulate the Captains, Deck and Radio 
Officers whose names appear in the list. They will be individually notified of the 
award by letter and asked for an address to which they would like us to send it. 
If, however, any captain or officer sees his name in the list before he receives the 
official letter, we would be very glad if he would write to us, claiming the award 
and giving us his home address, or any other address to which he would like the 
award sent. Letters have a habit of following officers from port to port, sometimes 
not catching up with them for many months, and by claiming the award direct 
from the pages of The Marine Observer much time and many repeated letters may 
be saved.

For many years past it has been the invariable rule for all meteorological logbooks 
received from ships to be scrutinised by a nautical officer on the staff of the Marine 
Division. A system of marking has been devised whereby logbooks can be assessed, 
not only as to the quality of the observations themselves, but also as to the care and 
attention which has been paid to their accuracy, bearing in mind that the voluntary 
observing fleet comprises many types of ships, from the two-mate ship carrying

in



only R/T worked by a deck officer to the passenger liner carrying enough deck officers 
to double up each watch and with a 24-hour watch being kept in the radio room. 
A wide variety of trades are engaged in, from the short sea and north Atlantic run 
with their permanent hazards of speed, discomfort, ice and variable visibility, to 
the Mediterranean and Indian runs with numerous ports of call in a short time, 
and to the comparative peace of the long run to Australia or New Zealand. Thus, 
comparison between meteorological logbooks of such a diverse number of ships 
with such variable opportunities of observing is not easy but the yardstick for the 
Excellent Awards is the amount of effort and willingness to help which has gone 
into the compiling of the logbooks.

In the year ended the 3ist March 1964 the best books were received from the 
following 13 ships:

1. Cairngowan (Cairn Line of Steam Ships), Captain J. Lobban 
Dukesgarth (Wm. Cory & Son Ltd.), Captain N. Richardson 
Dartwood (Wm. France, Fenwick & Co. Ltd.), Captain J. Elliott

2. Cairndhu (Cairn Line of Steam Ships), Captain G. H. Percy 
Amorta (Tanker Finance Ltd.), Captain R. F. Garrod

3. Zena (Glen & Co. Ltd.), Captain L. W. Loose
4. Sussex (Federal S.N. Co. Ltd.), Captain J. Ramsay

Laurentia (Donaldson Line Ltd.), Captain T. S. Graham
Explorer (Scottish Home Department), Captain E. A. Bruce, O.B.E.
Apollo (Bristol S.N. Co. Ltd.), Captain G. V. Barnes
Zinnia (Stag Line Ltd.), Captain W. R. Hunter
Cannanore (P. & O.-Orient Line), Captain R. Bullock-Webster
Crofter (T. & J. Harrison Ltd.), Captain W. E. Hinde

This is the tenth year in which we have published a 'short list' of the best 
observers and we must congratulate Cairndhu and Sussex on their second appearance 
whilst Explorer and Zinnia are appearing for the third time and Apollo and Laurentia 
have now appeared in no fewer than four short lists. The customary photographs 
of the best three ships of the year appear opposite page 141.

The year's awards are shared by ships belonging to fifty-two shipping companies 
and this seems to be a good measure of the uniform quality of the voluntary observ­ 
ing of all officers in all types of ships and in all trades.

During the year, 1010 meteorological logbooks were received from selected and 
supplementary ships of which 332 were assessed as 'excellent'. As the number of 
awards to Selected and Supplementary Ships is fixed at 100, there will thus be 
232 captains, 232 deck officers and 232 radio officers who, whilst having the notation 
'excellent' placed on their personal record card, may be disappointed at not finding 
their names in the list. On the other hand there are many names in the list which 
appear for the first time and undoubtedly some of these will have suffered such a 
disappointment in the past. This is the encouragement for those who have to wait 
another year.

A century ago, meteorological logbooks from ships do not seem to have been 
regularly assessed but in one of our oldest registers we note that during the year 
ending 3ist March 1864, 149 meteorological logbooks were received and against 
14 of these appears the word 'excellent'. It is perhaps interesting to note that a 
hundred years ago about 10% of books were assessed excellent, today the percentage 
is about 33%.

The list on pages 113 to 116 also contains, as customary, the awards which are 
being given to MARID ships and trawlers. The comparative quality of the unspec­ 
tacular but valuable voluntary work of these ships is hard to assess, because they are 
not asked to keep any logbook and their opportunities of observing vary even more 
than do those of the selected and supplementary ships. These awards are calculated 
mainly on the basis of the greatest number of radio messages sent in during the 
year. L. B. p.
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TRAWLERS

SKIPPER

P. E. Craven
G. Whur
P. D. Abbey
C. A. Nielsen

—

—

WIRELESS OPERATOR

D. L. Verity
A. Ramsay

—
—

J. H. Large

S. Waterman

SHIP

St. Matthew
Stella Orion
St. Amant . .
Kingston Sardius
/ St. Amant 
\ St. Giles . .
J Stella Aquila 
\D. B. Finn

OWNER

North Cape Fishing Co. Ltd.
Hudson Bros. Trawlers, Ltd.
Firth Steam Trawling Co. Ltd.
Kingston Steam Trawling Co. Ltd.
Firth Steam Trawling Co. Ltd. 
T. Hamling & Co. Ltd.
Hudson Bros. Trawlers Ltd. 
St. Andrew's Steam Fishing Co. Ltd.

July, August, September
HURRICANE FLORA

Caribbean Sea
m.v. Hauraki. Captain E. F. H. Alien. Willemstad to London. Observer, Mr. A. R. 
Pope, 3rd Officer.

3Oth September 1963. Prior to our departure from Willemstad, Curacao, warn­ 
ings of a hurricane were received, the position of which at 1400 GMT was given as 
10° SO'N, 59° 45'w. It was approx. 550 miles from Curasao, and moving WNW at 
15 kt., with winds of no kt. at its centre.

At 1600 GMT Hauraki was clear of Willemstad and heading on course to Sombrero 
Island when Flora was reported over the eastern end of Tobago Island, moving in 
the same direction as before, but now at 19 kt. Weather at Hauraki: Wind NE'E, force 
3. Air temp. 88°F, sea 88°. Weather fair. Visibility excellent. Bar. 1014-2 mb., falling.

ist October. By 2030 GMT Hauraki (13° 47'N, 67° 2i'w) was in the direct path 
of the hurricane some 300 miles from its centre (n° SO'N, 62° 25'w). Weather at 
the ship: Wind NE, force 3. Air temp. 84°, sea 84°. Cloudy with slight shower. 
Visibility excellent. Bar. 1014-5 mb., falling. During the previous two hours several 
small squalls had been passed and lightning seen to the E and SE. There was a low 
NE'ly swell. The hurricane was still moving WNW, and at 17 kt.

At 1000/2, Hauraki was in 15° OS'N, 66° 2o'w and Flora in 12° 24'N, 64° i2'w, 
moving in the same direction, now at 13 kt. This was the nearest approach of the 
storm to the ship, approx. 200 miles. Around this time the vessel passed through 
three violent squalls, lasting in all three hours, with winds of up to force 8 and 
heavy rain. Lightning was also seen. After the first of the squalls, the wind became 
force 6 and remained so, blowing from the NE. There was no further precipitation 
but the sky remained overcast. Air temp. 81°, sea 85°. Bar. 1011-0 mb., rising. Sea 
very rough, with moderate swell from the E.

2000 GMT. All traces of the storm had been left astern. Air temp. 84°, sea 88°. 
Bar 1010-4, rising. Wind E, force 3. Low easterly swell.
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Positions of ships whose reports appear in "The Marine Observers' Log".

During the time of the observations, pressure had varied between 1010-0 and 
1014-5 mb., with no rapid changes. Air and sea temperature changes were gradual 
and the dew point was around j6°-jS°. The main cloud types were CL2 and CL8.

Had the hurricane shown any signs of recurving it might have been necessary 
for the ship to have altered course for safety, even to the extent of returning towards 
Curacao.

Position of ship at 1800: 21° i8'N, 61° iz'w.
Note i. Dr. Robert M. White, Chief of the United States Weather Bureau, comments:

All of the weather messages originated by the Hauraki were received promptly and because 
of their accuracy were of much value to our forecasters in preparing and issuing advice on 
this storm. You may be interested in learning that we also received on the same dates, special 
weather observation messages from other ships of British registry as follows: 

30th September Clymene 
ist October Factor

Finnamore Valley 
British Lantern 
Stonegate

2nd October Stonegate
The Weather Bureau is very grateful for the excellent co-operation of all of these ships 

because of the importance of the reports in tracking and issuing warnings on this hurricane 
during its early history. I shall appreciate it if you will extend to the Masters of the Hauraki 
and all other ships mentioned above my sincere thanks for their valuable assistance on this 
occasion.
Note 2. Dr. White also sent us a summary of Hurricane Flora which forms the basis of the 
article on page 134.

CLOUD OF SAND 
Red Sea

m.v. Canopic. Captain T. H. Davies. Aden to Port Said. Observers, Mr. P. Morgan, 
3rd Officer, Mr. J. Wilson, Radio Operator and Cadet N. Cook.

16th July 1963. At 1800 GMT when the vessel was proceeding northwards up the 
Red Sea, a cloud of sand formed from the surface up to a height of about 150 ft. 
Visibility which had been very good decreased rapidly until 1930 when it was 
approx. 4^ miles; there was no improvement until 2030 when the cloud of sand
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slowly began to dissipate and visibility began to pick up, reaching 10 miles by mid­ 
night. Heavy dew began to be deposited around 2300, as the atmosphere cleared. 
Next morning a film of very fine sandy-yellow dust was seen on exposed surfaces 
of the ship. At 1800: Air temp. 9O-2°F, sea 90-5°. Wind variable, force i. 

Position of ship: 17° OO'N, 40° 37'E.
Note. rn.v. Canopic experienced a sand storm associated with the northward movement of 
moist southern hemisphere air associated with the northward movement of the Sudan rainy 
season. The sand storm is of the haboob type. Strong vertical currents probably extending 
above 15,000 feet raised the sand and carried it aloft over the sea.

HIGH ELECTRIC STATIC CHARGE 
South Pacific Ocean

m.v. Durham. Captain R. G. Hollingdale. Wellington to Balboa. Observer, Mr. P. 
Newman, Chief Radio Officer.

a8th July 1963. At 0030 GMT the vessel passed under the edge of a squall cloud 
carrying a very high electric charge, shown by the fact that as the radio aerials were 
earthed large arcs occurred. The aerials continued to receive the charge for 20 min. 
and medium frequency reception was blotted out by static in the form of a loud hiss 
during this period; high frequency reception was not affected. Air temp. 6o°F, wet 
bulb 55°, sea 58°. Wind NW force 5.

Position of ship: 35° 58's, 153° 28'w.
Note. m.v. Durham appears to have experienced the results of a cold air intrusion from the 
south and the development of an area of storminess. The location of this occurrence is adjacent 
to that part of the Pacific (north-west of New Zealand) that experiences tropical storms.

CURRENT RIP 
Equatorial Atlantic Ocean

m.v. St. John. Captain T. Roberts. Bahia (Salvador) to Las Palmas. Observer, Mr. 
K. B. Whitting, 3rd Officer.

29th August 1963. At 1630 GMT, the vessel passed across a 500 ft. wide band 
of agitated water which was darker than the smooth surrounding sea. It stretched 
from E to w as far as the eye could see. There were white breaking waves all along 
both edges of the band of disturbed water. The sea temp, was taken and found to be 
76°?, as compared with 82° at noon and 81° at 1800. Wind ESE, force 3.

Position of ship: o° o6's, 30° 48'w.
Note. This observation was forwarded to Dr. L. H. N. Cooper of the Marine Biological 
Association of the United Kingdom at Plymouth who sought the opinion of Mr. William G. 
Metcalf of the Woods Hole Oceanographic Institution, Massachusetts, who had recently 
been working in the area. Mr. Metcalf comments:

"I have been studying the current system in the equatorial region and am delighted to learn 
of the very interesting phenomenon described so well.

In the location described, the Equatorial Undercurrent is now known to flow strongly to 
the east just below the sea surface. The temperatures measured before and after crossing the 
area of agitation (8z 0F and 81° respectively) are normal surface temperatures for the region. 
The 76° temperature measured in the turbulent strip is typical of water generally found at 
about 35 fathoms in this area. At that depth and temperature, the salinity can be expected to 
be more than a half of a part per thousand greater than is generally found at the surface. 
Correspondingly, the density, which increases with a temperature drop and a salinity rise, 
would be markedly greater than the usual surface density.

It has been my feeling that in the usual case, the surface layer which normally has a westerly 
drift in this area, will frequently slow down during periods of calm and even move to the 
east through frictional coupling with the swift flowing undercurrent.

However, in this instance we seem to have a much more violent and spectacular manifesta­ 
tion of the undercurrent whereby the surface layer is actually thrust aside and the undercurrent 
itself has reached the surface. The magnitude of the turbulent forces required to maintain 
this phenomenon is difficult to estimate, but it is very impressive that these forces are
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apparently able to thrust heavy water up through the light surface layer and maintain this 
condition along a narrow strip extending from horizon to horizon. It is not surprising that the 
sea surface in the strip was considerably agitated in view of the powerful force which must 
have been at work.

I wish to thank Captain Roberts for the clear description of his interesting experience, and 
Dr. Cooper for calling the matter to my attention."

Barents Sea
s.t. St. Loman. Skipper J. E. Dobson.

nth August, 1963. When the vessel was steaming on a 300° course at 14 kt., I 
suddenly noticed alternate lanes of violently rippled and glassy smooth water. Each 
lane was about 100 ft. wide and lying in a straight line in a N-s direction as far as the 
eye could see. In the rippled lanes the small wavelets were moving in all directions 
and there were numerous 'white horses', giving the appearance of a confused sea. 
The colour was darker in the disturbed water than in the glassy lanes.

Our position on entering these rips was 76° i5'N, 16° 55'E; we left them in 76° 
2i'N, 16° IO'E. Outside these positions the sea was normal for a force 2 wind. The 
radar was distinctly showing blank areas and lanes of clutter on the three-mile range.

Position of ship: South of Spitzbergen.
Note. Dr. A. J. Lee of the Fisheries Laboratory at Lowestoft comments:

"In the Spitzbergen area the water column in summer is often stratified with a shallow 
layer of cold water of low salinity resting on warm water of much higher salinity. The water 
temperature measured by Skipper Dobson shows that he was in cold surface water. At the 
boundary between such water masses of different densities undulating swells known as 
'internal waves' occur. These 'waves' create zones with a convergent water circulation at the 
sea surface and hence a concentration of the surface film in bands parallel to the 'waves'. 
Under certain conditions of wind and lighting and provided that sufficient organic matter is 
present in the water, these bands show up as glassy streaks of calm surface water alternating 
with bands of ruffled water with wavelets."

Australian Waters
m.v. Cumberland. Captain S. W. Lambrick. Auckland to Aden. Observers, the 
Master, Mr. M. J. Mann, 3rd Officer and Mr. S. J. Dobell, Junior 3rd Officer.

25th August 1963. At 0040 GMT, when the vessel was 55 miles SB'S of Cape 
Leeuwin a strong current rip was encountered, lying along a N-s line. The vessel 
was deflected 6° to starboard on crossing the rip and the temperature of the sea 
rose from 59 - 2°F to 62-8°. The eastern side of the rip was marked by a short choppy 
sea, whilst the west was quite smooth. Wind ssw, force 3. Swell from sw, 6-7 ft. 
high.

Position of ship: 35° og's, 115° 43'E.
Note. This rip appears to have been associated with the south flowing current close to the 
Western Australian coast. It appears to have occurred where this current converges with the 
east going Southern Ocean Current. The choppy and rough eastern edge of the rip was 
probably due to rapid changes in current direction and speed below the surface.

TIDE RIP OBSERVED ON PPI 
Straits of Gibraltar

s.s. Jason. Captain E. W. Studley. Malta to Dunkirk. Observers, Mr. J. G. Thorburn, 
2nd Officer and Cadet R. A. D. Wright.

8th August 1963. On approaching the straits of Gibraltar at 2315 GMT, in a 
position with Europa Point Light bearing 295° x 3-6 miles, a line lying 298°-ii8° 
was observed right ahead on the radar PPI at 2315 GMT. This line proved to be the 
tide rip as the vessel sheered violently to port and starboard of the course. The 
wind was almost calm and the sea smooth. No change occurred in the sea tempera­ 
ture.

Position of ship at oooo: 36° OO'N, 5° 24'w.
Note. Captain F. J. Wylie, Director of the Radio Advisory Service, comments:

"This is the third report of tide rips observed by radar in this area. R.A.S. circular,
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(ist December 1961), contains a summary which includes reference to this phenomenon east 
of Gibraltar."

SET AND DRIFT 
The Brothers to Cape Guardafui

m.v. Glengyle. Captain J. Edmonds. Trincomalee to Aden. Observer, Mr. N. G. 
Simpson, 3rd Officer.

24th September 1963. As the vessel passed abeam of Jazt Samha, about 0500 
GMT, a sw'ly set was experienced which put her 2 miles to the south of her course in 
one hour. Course was altered to counteract the set, but it was found as the ship 
came abeam of Abd-al-Kuri the set was lost, and she again maintained her course.

JAZT SAMHA
JAZT DARSA

Clearing the western end of Abd-al-Kuri, a NE'ly set was experienced carrying the 
vessel "2.\ miles to the north of her course line in 30 min. Wind at this time had 
increased to force 5 from ssw. Course was altered 8° to port to counteract the set 
but it was not until the vessel had passed into the lee of Cape Guardafui that the 
change had any effect in bringing the vessel back to her course line of 279°.

At 1030 GMT a pronounced current rip was encountered in 12° O9'N, 51° OO'E 
which caused the vessel to swing about 10° to either side of her course.

Position of ship: off Cape Guardafui.
Note. This complex series of observations is associated with the passage of cold up-welled 
water from off East Africa south of Socotra towards the N and NE into the North Arabian Sea. 
The south-westerly set and the current rip are associated with the complex phenomena of 
up-welling. Rapid changes of sea surface temperature and direction of current flow at and 
below the surface are not unusual in this area.

FALL OF SEA TEMPERATURE 
Vicinity of Cape Guardafui

m.v. Port Pirie. Captain L. J. Skailes. Aden to Sydney. Observers, the Master and 
Mr. R. E. D. Clifford, Junior 3rd Officer.

26th July 1963. While the vessel was passing Cape Guardafui at a distance of 
1-7 miles at 2150 GMT, the sea temperature was found to be 84-7°?, 3-1° lower than 
at 1800. At 2300 the reading was 78-2° and at oooo on the 27th it was down to 68-9°. 
By 0600 the sea temp, had risen again, the value then being 78-7°. The wind at 
1800 was light and variable, but by midnight it was S'E, force 7.

Position of ship at oooo on 27th: 11° o6'N, 52° i2'E.
Note. The changes in sea temperature observed by m.v. Port Pirie are related to the pheno­ 
mena reported above by m.v. Glengyle.

DISCOLOURED WATER 
Arabian Sea

s.s. Caltex Edinburgh. Captain E. C. Adams. Flushing to Bahrein. Observer, Mr. J. 
Brewster, 2nd Officer.
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12th July 1963. At 1038 GMT, the sea around the ship within the range of vision 
was seen to have changed colour to a dark maroon, having formerly been the normal 
blue colour. The discoloration was in wide streaks running in the same direction 
as the wind, namely 2Oo°-O2O°, but there were patches roughly circular in shape 
and about 500 ft. across, scattered among the streaks. After steaming for 6 min. at 
16 kt. the vessel passed out of the area of discoloured water. Sea temp. 70°?. Wind 
ssw, force 5.

Position of ship: 18° o6'N, 57° II'E.
Note. Dr. T. J. Hart of the National Institute of Oceanography comments:

"Most probably a bloom of dinoflagellates such as Goniaulax sp. Discovery made detailed 
observations on a similar occurrence about 100 miles ssw from this position on 3rd August 
1963 and this was definitely due to Goniaulax, but of course many other micro-organisms 
can give a similar visual effect."

EXCESSIVE RADAR CLUTTER 
Bay of Biscay

m.v. Dunera. Captain R. Baker. Lisbon to Cardiff. Observers, the Master, Staff 
Captain P. Mills, Mr. R. Beeder, Extra 3rd Officer.

22nd August 1963. At about 2100 GMT when the vessel was in the northern part 
of the Bay of Biscay an excessive amount of clutter was observed on the radar screen 
(lo-mile range) at about 5 miles on the port bow. It was almost circular in shape 
and appeared as small dots, resembling a large group of small fishing vessels. It 
passed over the vessel and a short while afterwards a similar echo which also passed 
over was seen on the starboard bow. There were periods of drizzle with poor 
visibility, and also fog banks which varied in direction between NW and NE: these 
were observed both before and after the time of the observations. Neither the drizzle 
nor the waves appeared to be the cause of the echoes. Decca readings, Chain i:— 
Red H 4-7. Green D 41-4. Air temperature 57°F. Sea 62°. Wind light and variable.

Position of ship: 46° i8'N, 7° 54'w.

DEEP SCATTERING LAYER 
North Atlantic Ocean

c.s. Lord Kelvin. Captain S. J. S. Moore. Stopped for cable repairs. Observer, Mr. 
P. Petrovitch, 2nd Officer.

12th August 1963. During the night a false sounding was visible on the trace a 
few fm. below the surface. And with the sounding machine operating continuously 
for three days, it was noticed that every morning after sunrise the depth of the 
false sounding would start to increase to a maximum of 200 fm., and then in the 
late afternoon it would slowly start to shoal to within a few fm. of the surface 
again.

The true depth was recorded on the trace as 2,400 fm., and the quality of the echo 
of the false sounding was much weaker than the true sounding at 2,400 fm.

During this three-day period, many jelly fish were seen, and also many schools 
of Pilot Whales and dolphins at different times. Sea temperature i2-8 0c-i5'9°c.

Position of ship: 50° OO'N, 36° 3o'w. 
Note i. Dr. A. S. Laughton of the National Institute of Oceanography comments:

"The false echo obtained by the Lord Kelvin is a phenomenon now known to be world-wide 
and is called the Deep Scattering Layer. It was first observed during the war while searching 
for submarines by Asdic and has since been the subject of extensive research by oceano- 
graphers and marine biologists. The characteristic rise and fall of the layer at dusk and dawn 
indicates that it is biological and many types of organism from fish to plankton have been 
suggested. The vertical migration is due to their desire to seek a layer in which the ambient 
light is always the same.

Detailed studies of the scattering layer by high resolution echo-sounders show it to consist 
of many layers, some of which follow the light and others which do not. Furthermore, the 
echoes are sometimes diffuse as from millions of small organisms and sometimes discrete as 
from shoals or individual fish.

121



The fact that this phenomenon was observed on the Lord Kelvin is undoubtedly due to the 
fact that the echo-sounder was on a phase which could observe both the deep bottom echo 
at 2,400 fm. as well as the shallow echoes of the scattering layer. I suspect the echo- 
sounder was such that one revolution of the stylus was equivalent to 2,250 fm., so that 
echoes from the range 0-400 fm. were superimposed on those from 2,250-2,650 fm.

In the new generation of precision echo-sounders in which the scattering layer can be seen 
on any phase, it will be seen that this layer is present almost everywhere in the oceans." 
Note 2. c.s. Lord Kelvin is a voluntary observing ship on the Canadian fleet list.

PHOSPHORESCENCE 
Bristol Channel

s.s. Gloucester City. Captain E. Irish. Swansea to New York. Observers, Mr. A. 
Johannsen, 2nd Officer and Mr. R. E. Adamson, 3rd Officer.

23rd August 1963. On the night of the 23rd, shortly after leaving Swansea, while 
on passage between the Helwick and St. Gowan Light-vessels, the sea became 
extremely phosphorescent. The wind was sw, force 8, in opposition to an ebb tide, 
causing a rough, breaking sea which emphasised the phosphorescence. A distinct 
glow was seen to windward over approx. 90° of arc; it disappeared abruptly when 
the St. Gowan L.V. was abeam to starboard at a distance of 4-3 miles. Sea tempera­ 
ture 57°F. 8/8 low stratus.

Position of ship: 51° 25'N, 5° oo'w.
Indian Ocean

m.v. Achilles. Captain R. G. Boyd. Aden to Singapore.
loth September 1963. We had just passed Minicoy Light at 1500 GMT when we 

were called up by the City of Peterborough. Both ships were using Aldis lamps and 
as each letter was flashed the rays of light which touched the surface of the sea gave 
rise to phosphorescence. After the exchange of messages was completed, we found 
that it was possible to cause phosphorescence anywhere one wished, just by directing 
the Aldis light on the water. This appeared to confirm the theory we had advanced, 
that the phosphorescence seen the previous night had been caused by the vessel's 
deck light shining on the sea surface. Sea temp. 84°F. Wind w'ly, force 3. Slight sea; 
low swell.

Position of ship: 8° 03'N, 73° 05'E.
Arabian Sea

H.M.S. Owen. Commander D. W. Haslam, R.N. The Seychelles to Karachi.
23rd April 1963. From 1730 GMT, onwards, considerable phosphorescence was 

seen around the ship. Occasional brilliant spots of light observed up to 200 yd. ahead 
of the vessel seemed to burst over the surface of the sea giving the impression of 
full moon illumination, and then dying down. The apparent speed of travel of the 
bursts of light was in the region of 80 kt., based upon the approx. time, 4-5 sec., 
taken for the burst to reach the ship. When the Aldis lamp was flashed over the sea, 
an afterglow was left on the surface which persisted for up to 5 sec. Reddish spots of 
light appeared to be darting around on the surface of the water in the light of the 
Aldis. These phenomena lasted for about half an hour but general phosphorescence 
was in evidence throughout the hours of darkness. There was no sign of any 
phosphorescence in a water sample obtained at the condenser intakes at 1900. Sea 
temp. 85°?. No moon. Good visibility. Wind E'N, force 2. Sea calm. No appreciable 
swell.

Position of ship: n° 48'N, 59° 24'E.
Indian Ocean

m.v. Moron. Captain A. R. Davidson. Aden to Singapore. Observer, Mr. B. K. 
Micklam, 3rd Officer.

loth August 1963. At 1730 GMT, for about 10 min. patches of luminosity were 
observed passing the ship. First, usually just forward of the bridge, the sea would
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appear to sparkle as if there were lights immediately beneath the surface of the water. 
Then as the patch passed aft into the illumination shed from the accommodation, the 
sparkling effect would increase and suddenly diffuse over about twice the original 
area, the individual lights going out and leaving a greenish white glow. As the ship 
drew ahead the glow faded. The largest patches were about 25 ft. across and were 
visible well clear of the ship's wash. All this was seen on the weather side. There was 
no moon. Sea temp. 83°F. Wind wsw, force 5. 

Position of ship: 9° i8'N, 68° 54'E.
Note. Dr. R. H. Kay of the University Laboratory of Physiology, Oxford, comments:

"The observations from Achilles, Owen, and Maron are all concerned with the influence of 
ambient light on marine bioluminescence.

In laboratory experiments, light is most often found to inhibit the glowing of luminescent 
creatures, though Pyrosoma is an exception and also, at high light intensities, Meganyctiphanes 
Norvegica is unusual in being stimulated into glowing by light about one minute after 
switching the light off. But at low light intensities this animal's glow is also reduced when 
ambient light is present.

It would be interesting to have more observations like those above and also to determine 
whether a dark sea can be made to glow when light is directed upon it, and whether light can 
make a glowing sea dark again and with what delay. Can, for instance, a bright light focused on 
a luminescent sea from a moving ship leave a 'wake' of darkness behind its area of contact and 
if so, for how long?"

off S.W. India
s.s. Caltex London. Captain D. Stokoe. Bombay to Bahrein. Observer, Mr. D. J. 
Read, and Officer.

3Oth July 1963. At 0300 SMT (2130 GMT/29th) when the wind was w, force 6-7, 
an almost continuous milky glow was seen right to the horizon, due to phosphores­ 
cence in the breaking waves and also in the blown spray. It persisted for about 
half an hour until the wind decreased to force 4, but some phosphorescence was 
still visible in the bow wave and wake and in occasional wave crests. The night was 
dark with continuous moderate rain. Sea temperature 8o°F. Depth of water 11-12 fm.

Position of ship: 9° i2'N, 76° 24'E.
Mozambique Channel

m.v. Weybridge. Captain E. A. Peirce. Port Louis (Mauritius) to Beira (Mozam­ 
bique). Observers, Mr. M. W. England, Chief Officer and Mr. J. Coleman, 3rd 
Officer.

17th September. While lying stopped, at 1800 GMT, the night being dark with no 
moon, small flashes of brilliant coloured lights appeared on the sea, moving towards 
the ship; they resembled flashing buoys seen at a distance. One suddenly 'popped 
up' alongside and we shone the Aldis lamp on the water to see what was happening. 
A shoal of fish was seen, similar to garfish (approx. 18 to 24 in. in length). The 
lights seemed to be coming from the top of the fishes' heads, and were bright red, 
green and white, the main colours being red and white. As the fish swam into the 
pool of light made by the Aldis lamp, the colours remained visible until they went 
down below the surface. It was noticed that when two, or more, fish came together, 
the light given off by each was extinguished. While on the surface, the lights from 
the fish remained steady and of one colour, but they disappeared when the fish 
submerged, thus accounting for the flashing action. Wind light and variable. 
Sea rippled with slight swell.

Position of ship: 22° i8's, 38° 55'n.
PORPOISES

off Sierra Leone
m.v. Silvercrag. Captain D. G. Roberts. Monrovia to Birkenhead. Observer, Mr. 
J. M. Gower, 2nd Officer.

26th July 1963. At approx. 1000 GMT the vessel was approached by numerous
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porpoises, whose antics were watched for some time from the bridge. My interest 
was so aroused that I went forward to observe them from the fo'c'sle head. About 
30 or 40 were moving with the vessel immediately below me and I noticed that about 
50 per cent of these, usually the larger ones, had something attached to their sides. 
As the porpoises leapt high out of the water just ahead of the vessel, I could see 
clearly the nature of these attachments. They were fish, apparently of the 'sucker' 
variety and very similar in looks to catfish, having large, wide bony-looking heads, 
and coloured a distinctive silver-white. They varied in size from about 9 in. to 18 in. 
in length, though this was rather difficult to judge with accuracy. The majority were 
of the larger sizes and all wriggled and flopped vigorously about as the porpoises 
hurled themselves clear of the water. Perhaps the most noteworthy feature, however, 
was the identical position of attachment on each animal. This was just below the 
darker top-half of the body, at the side of the belly about two-thirds of the way down 
from the head. Some porpoises carried only one fish but a good many had two, one 
on each side.

Upon questioning around, I found that nobody had seen such an occurrence 
before and could offer no explanation. There was, however, some argument as to 
whether they were porpoises or dolphins—no one quite knowing the difference. 
The larger of the animals were from 5 to 7 ft. long, the smaller 3 or 4 ft. They were 
grey-green on top and creamy-white below, with the characteristic snout nose and 
blow hole about 1-2 in. in diameter at the rear end of the head, through which their 
snorting was clearly heard. The vessel's speed was 12 kt. and they had no difficulty 
in keeping pace and frequently shot ahead at great speed.

It has been suggested that since the dolphins are mammals they might perhaps 
have been suckling their young. Sea temp. 82°F.

Position of ship: 9° 3o'N, 16° 20'w.
Note. This observation was referred to Dr. F. C. Fraser, Keeper of Zoology at the Natural 
History Museum, whose comment •was as follows:

"I referred your letter to Dr. P. H. Greenwood in the Fish Section and he indicates that 
from the general description he thinks that these animals were definitely Remora. In the 
Journal of Mammalogy, Nov. 1963, p. 587, there is an observation about Remora being 
frequently attached to swimming dolphins. Incidentally, Dr. Greenwood says that the earliest 
reference seems to be by Aristotle, who called the fishes Dolphin Lice.

I do not think there is any substance in the suggestion that the sucker fish were connected 
with the fact that Dolphins suckle their young. The mammary glands in cetaceans are low 
down on the ventral surface of the body and not on the side, which is the position that the 
sucker fish were described as being attached."

FLYING FISH 
Arabian Sea

m.v. Mahout. Captain J. B. Newman. Aden to Calcutta.
7th August 1963. In the afternoon, local time, a flying fish was observed passing 

over the vessel at bridge height (56 ft.) apparently under control. Wind ssw, force 
5-6. Sea waves 3 ft. high. Swell 9-10 ft.

Position of ship at 1200 GMT: 12° OO'N, 57° 36'E.
Note. Dr. P. H. Greenwood of the Natural History Museum comments:

"I have checked what reports there are for the height to which flying fish may ascend under 
calm conditions and I can find no record greater than about 20 feet. However, it seems possible 
to me that if the weather was at all rough and the ship was in the trough of a wave, then a 
flying fish suddenly shooting out from the crest of a wave might succeed in passing over the 
vessel at bridge height. My own experience of flying fish is that they are rarely active, airily, in 
moderately rough weather.

The other possibility may be connected with the aerodynamics of the Mahout. If she 
creates an updraught of some force she could perhaps give a flying fish a lift and carry it over 
at the height mentioned. I should not like to hazard a guess as to whether under these condi­ 
tions the fish would be under control."
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ABNORMAL REFRACTION

off Cape Bengut, Algeria
s.s. Waroonga. Captain H. R. Smith. U.K. to Australia. Observer, Mr. G. R. David- 
son, 2nd Officer.

loth July 1963. At 0500 GMT a coaster, on the horizon, appeared inverted twice 
due to abnormal refraction, as shown in the accompanying sketch. During the night,

lights along the Algerian Coast had been seen at much greater distance than usual. 
The sea was flat calm, and there was no wind. Air temp. 8o°F, sea 76°. 1/8 CM4. 

Position of ship: 37° OO'N, 3° 36'E.
Note. This case of abnormal refraction was probably due to the cool sea and also to rapid 
horizontal changes in sea temperature.

Red Sea
s.s. Venassa. Captain D. I. P. Jones. Hamburg to Kharg Island. Observer, Mr. 
R. G. Brown, 2nd Officer.

16th August 1963. At oioo GMT when the moon bore 070° at an altitude of 8£°, 
the two refracted images, shown in the accompanying sketch, were observed. Con­

ditions at oooo: Air temp. 86°F, wet bulb 80°, sea 87°. Calm and cloudless. Visibility 
very good.

Position of ship: 24° 22'N, 36° O4'E.
Note. This phenomenon is caused by abnormal temperature or humidity variations over a 
deep layer of the atmosphere.

FOG BOW 

Belle Isle Strait
m.v. Welsh Herald. Captain A. S. Anthony. Newport to Seven Islands. Observers, 
the Master, Mr. H. P. Davies, 3rd Officer and Mr. M. A. Shinners, Radio Officer. 

22nd July 1963. At 1240 GMT the vessel was proceeding through thick fog, the 
top of which was estimated to be at about 70 ft. above the sea. The sun penetrated 
the fog and a faint fog bow could be seen on the starboard side; it showed no colour. 
Later, at 1250 a fog bow was observed which had on the outside a reddish-yellow



colour, and on the inside a blue-white tinge. The fog thinned out and by 1400 the 
bow could no longer be seen. Air temperature 47-6°?, sea 46-9°. 

Position of ship: 51° 55'N, 55° 40'w.
Note. The second bow described was a perfect example of a fog bow but the first bow was 
incomplete. The production of such a phenomena requires the particle size of the fog to be 
of the same order as the wave length of light.

PARTIAL LUNAR ECLIPSE 
Indian Ocean

m.v. Canopic. Captain T. H. Davies. Sydney to Aden. Observers, Mr. K. Newton, 
2nd Officer and Mr. R. Pedlow, Jnr. 3rd Officer.

6th July 1963. Between 2035 and 2300 GMT a partial eclipse of the moon was 
observed. At maximum eclipse when three-quarters of the moon was in shadow, 
its surface still remained visible, and fingers of light were seen illuminating the

upper section which was in shadow, the appearance being shown in the accompany­ 
ing sketch.

Only limited observation was possible due to the presence of 7/8-8/8 Sc. The end 
of the eclipse was not observed due to the sky becoming overcast.

Position of ship: 18° 4o's, 92° 33'E.
Note. Mr. H. B. Ridley of the British Astronomical Association comments:

"I think that the explanation of the 'fingers of light' mentioned in the text and shown in the 
drawing is fairly straightforward. The earth's atmosphere refracts light from the sun into 
the shadow-cone, so that a lunar eclipse, although total, is not complete ; the moon is still quite 
plainly visible even when wholly immersed in the earth's shadow. The atmosphere scatters 
blue light (hence the colour of the sky) but transmits red: therefore the faintly visible eclipsed 
moon has a coppery hue, though this does not normally appear until the whole disc is im­ 
mersed. The 'continental' areas of the moon are much brighter than the flatter, darker maria 
or 'seas', and show up very plainly during eclipse.

It is fairly evident that what the observer saw in this case was the comparatively bright 
north polar region, partially illuminated even though it was in the earth's shadow.

Although there is nothing exceptional about this observation, the officer concerned was 
quite justified in remarking on the phenomenon, which might have escaped the notice of a 
more casual observer."

RAFT UNDER SAIL 
Peruvian waters

m.v. Bishopsgate. Captain P. Hopkins. San Nicolas to Panama.
6th July 1963. At 1500 GMT passed raft under sail heading Nw'ly. It appeared to 

be almost circular in shape and made of wood. The mast and bowsprit were of 
tubular steel and the large square sail carried the legend Age Unlimited. The raft 
flew the U.S.A. flag and one person was seen on deck. There must be easier ways of 
'getting away from it all'!

Position of ship: 11° 3o's, 78° 2o'w.
Note. The arrival of this raft at Faluela, near Apia, in Western Samoa was reported on I2th
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November 1963. The person mentioned in the ship's narrative was a 7O-year-old U.S. citizen 
Mr. William Willis who was accompanied only by two cats. The drift was of some 7,540 
miles and occupied 130 days. Age Unlimited was a raft 32x20 ft. rigged with three steel 
pontoons. She sailed from Callao equipped with rudders but these broke up about 500 miles 
out.

In 1 954 Mr. Willis had made a drift of 6,700 miles from Peru to Samoa in 1 1 5 days on a 
balsa raft.

Both these drifts were, it will doubtless be noticed, on the same lines as those of the Kon- 
Tiki expedition of 1947.

RADIO FADE-OUT 
North Pacific Ocean

s.s. Hewsang. Captain T. H. Nicols. Wallace Bay to Tokyo. Observers, Mr. A. M. 
Bailey, Radio Operator and Mr. P. R. Hammond 2nd Officer.

1 5th September 1963. Between 0025 and 0105 GMT a complete fade-out of all 
signals was experienced on frequencies of 4, 6, 8, 12 and 16 Mc/s. but transmissions 
on the lower wavebands remained as normal. Weak signals, strength i to 2, re­ 
appeared on the 12 and 16 Mc/s band at 0105 GMT and by 0200 GMT signals of similar 
strength reappeared on the lower bands, i.e. 4, 6 and 8 Mc/s. By 0400 GMT reception 
was back to full strength on all bands.

Position of ship: 22° i6'N, 132° I3'E.
Note i. s.s. Hewsang is a Commonwealth Selected Ship
Note 2. Mr. G. O. Evans of the G.P.O. Radio branch comments :

"The complete radio fade-out reported on isth September coincided with a Dellinger type 
fade-out which blacked out all incoming transmissions to Hong Kong between 0025 and 0200 
GMT. The fade-out was probably associated with a large sun spot that was visible on the sun's 
disc between loth and 22nd September. It is unusual for this type of ionospheric disturbance 
to be in evidence at such a late stage in the declining phase of the sun spot cycle."

AURORA 
North Atlantic Ocean

o.w.s. Weather Surveyor. On Station Alpha. Observer, Mr. J. Lack.
2oth September 1963. At 2345 GMT an aurora display was observed in the south­ 

ern sky. A brilliant arc low on the horizon was observed first and also the ray shown 
in the sketch. While the dimensions were being noted, the higher arc shown in the 
diagram slowly appeared (over about 5 mins.) being first noted at the zenith at the

OBSERVER'S ZENITH

MODERATE WHITE

HOMOGENEOUS
RAY 

BRIGHT. WHITE
-GLOW 
MODERATE 

WHITE

OBSERVER 
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extremity of the ray. The glow in the east intensified to 'moderate' and the sus­ 
pended extremity of the upper arc became brilliant. The complete display was quiet 
and well-defined.

Position of ship: 62° IQ'N, 32° 3o'w.

o.w.s. Weather Surveyor. On Station Alpha. Observer, Mr. R. Alan.
22nd September 1963. At 2240 GMT, rays of white light of 'bright' intensity 

radiated from a source approx. overhead of the observer; the rays started at 60° 
above the horizon and terminated in a cloud bank near the horizon (max. height 5°). 
(See sketch below.) At 2242 this was replaced by a corona in the shape of a star of

OBSERVERS
+ 

ZENITH

2240 GMT

220*

OBSERVER

Bethlehem; all other aurora had by this time disappeared. The centre of the star 
was at the observer's zenith and it was 'bright' intensity but momentarily 'brilliant' 
fading to nothing some 30 seconds later. (See sketch opposite.)
Reports of aurora received at the Balfour Stewart Auroral Laboratory in the University of 
Edinburgh for the months July-September 1963 are listed briefly opposite.

We are using in the list abbreviations for the auroral forms in accordance with the new 
system of classification which came into use on ist January 1964, the day on which the Inter­ 
national Years of the Quiet Sun 1964-65 began. This change in no way affects the narrative 
method of reporting (with sketches where possible) used in ships selected by the Meteoro­ 
logical Office to report aurora. It merely brings this list in The Marine Observer into line with 
the method of reporting used by the Weather Ships and land-based observers, and others 
using special reporting forms.

The changes are as follows: G (glow) becomes N (not identifiable), since it is the upper part 
of a display, the identifiable portion of which is below the horizon. DS (diffuse surface) 
becomes P (patch) to describe the appearance of cloud-like forms of limited extent, while a 
new term V (veil) is used to describe uniform luminosity frequently covering a large part of 
the sky. The forms HA (homogeneous arc), RA (rayed arc), HB (homogeneous band), RB 
(rayed band) and R (ray or rays) remain as before. F (flaming) and C (corona) are no longer 
used to describe separate forms, but are recognised as conditions affecting the main existing 
forms, and will not appear in this brief list. The term DR (drapery or 'curtains') is now covered 
by RB (rayed band), or RR (ray bundles). We shall gladly send copies of the new observing 
manual to those who would like to have full particulars of the new classification.

We reminded you in the last issue of The Marine Observer that even at this time of minimum 
sunspot activity, there are likely to be sporadic auroral outbursts, and there were occurrences 
of this kind during September and October 1963, as those on duty in the Weather Ships in
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DATE 
(1963)

SHIP

ist Aug. j Dukesgarth
2oth : Caslon

\

28th

3I8t
3rd Sept.
•9th
loth
1 4th

iSth

i6th

Weather Surveyor
Marengo
Laksa
Caimgowan
Crinan
Weather Surveyor
Weather Surveyor
Weather Surveyor

Weather Surveyor
Weather Monitor
Weather Surveyor
Weather Monitor
Weather Surveyor
Weather Surveyor

1 7th Weather Monitor
; Weather Surveyor

1 8th
Weather Surveyor
Weather Surveyor
Weather Surveyor

1 9th
20th

Weather Surveyor
Weather Surveyor
Weather Surveyor

2 ist ; Weather Surveyor
22nd Weather Monitor

Caimgowan
Weather Surveyor

23rd

24th
25th

Weather Surve^'or
Weather Surveyor
Weather Surveyor
Weather Surveyor
Weather Monitor
Weather Surveyor

26th ; Weather Surveyor
Weather Surveyor

27th Weather Surveyor

28th
30th

Weather Monitor
Weather Surveyor

GEOGRAPHIC 
POSITION

5O°O4'N 59°5o'W
S4°45'N 42°30'W

54°04'N I3°i2'w
49°34'N 6s°46'\V
58°3o'N oo°os'w
S4°o6'N 48°54'W
53°I2'N 46°io'w
63°03'N 33°io'w
6i°so'N 32°2S'W
62°00'N 33°20'W

62°I2'N 32°30'W
S8°42'N i8°4o'W
62°i8'N 32°i8'w
S8°42'N i8°4o'w
62°l8'N 32°I2'W
62°00'N 32°50'W
59°oo'N i8°48'w
62°00'N 32°50'\V
62'l2'N 32°50'W
62°2O'N 32°4O'W
62C 25'N 32°25'W
62°IO'N 33°00'W
62°io'N 32°so'w
62°20'N 32°30'\V
62°2O'N 32°I2'\V
59°I3'N IQ°09'W

S6°30'N 40°07'w
6z c oo'N 33°oo'w
62°00'N 32°54'W
62°O3'N 32°s6'\V
62°OO'N -?2°4O'\V
6i°54'N 3i°S4'w
S9°I2'N IQ°38'W
62°00'N 33°I2'W
6a°oo'N 33°i8'w
62°oo'N 33°o6'w
62°I2'N 33°o6'w

S8°S2'N I9°27'W
62°o6'N 33°oo'w

A

OIO
040

070
360
090
030
030
060
060
060

060
070
060
070
060
060
070
060
060
060
060
060
060
060
060
070

040
060
060
060
060
060
070
060
060
060
060

070
060

*

6264
60
61
61
6s63
70

I

+ 75
+ 73

+ 70
+ 75
+ 71
+ 74
+ 72
+ 76

70 +76
70

7065
70
65
7070
6s
70
70
70
7070
70
70
70
65

66
70
70
70
70
70
65
70
70
70
70

6s
70

+ 76

+ 76
+ 72
+ 76
+ 72+ 76+76+ 72+ 76+ 76+76+ 76+76+ 76+ 76+ 76
+ 72
-74
+ 76
+ 76
+ 76
+ 76
+ 76
+ 72+ 76+ 76+ 76+ 76
+ 72
+ 72

TIME 
(GMT)

0410-0805
OIOO
0600
0203-0330
0230
2205-2330
0600 -dawn
0100—0130
2245-0450
2240-0045
0035-0045
0435-0445
0335-0440
2300
2325
0200-0341
0200-0500
2245, 2340
OOOI
0240, 0545
2240
0440
2240 -0545
2240-0245
0445
2240-0540
2140-0440
0100—0400
0500
0400— dawn
0645
2140-0020
0144-0545
2235-0500
2138-0545
OOOI-O2OO
2153-0145
0345
2300
0440
0506-0508
OIOO, O2OO
2300

FORMS

HA, HB, RA.R, P,N
HA, RA, R
RA, R, N
RB, RR, N
HA
RA, R, N
R, N
HB
HA, RA, R, N
HA, RA, RB, N
P, N
RB, R, P
HB, N
RA, R
RB
RB, N
RA, RB, R
R, N
RB, R
N
R, P
N
HA, HB, RB, R, N
HB, RB, R, N
R
HA, RB, R, P, N
R, N
N
RA
RR
R
RB, R, P, N
All forms
R, N
HA, RA, RB, R, N
N
HA, RA, P, N
N
N
N
HB
R, N
N

Note. No reports of aurora were received in July.
KEY: A = 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 = un­ 
identified auroral form.
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higher latitudes are well aware. We reproduce here three of the varied sketches received. 
According to the accompanying note from the Weather Surveyor "we had fun making them, 
although we didn't discover any Picassos (or did we!)". We are not sufficiently competent in 
matters artistic to judge, but we can say that they reached the standard of masterpiece on a 
scientific assessment and we should be glad of more for our gallery! The display in the early 
hours of the 23rd September was "most impressive and got most of the ship's crew on deck 
at one time or another". As it was the last trip to higher latitudes of the Weather Surveyor's 
Meteorological Officer i/c, it was an effective farewell display. We received altogether a 
bumper bundle of detailed reports, and as communications were bad for such a long period, 
we found most valuable the detailed radio interference reports.

Aurora was reported on more than 20 nights in September, many of which were cloudy 
over parts of Britain.

Once again we take the opportunity to thank all those helping us in the work of collecting 
auroral information, and ask that you will please continue to report any auroral appearance, 
however brief or unspectacular. When you are in Edinburgh, we hope that you will visit the 
laboratory to meet us and see how we use your observations.

551.506.5(267)

The International Indian Ocean Expedition
PROGRESS IN METEOROLOGY

BY C. S. RAMAGE
(Scientific Director for Meteorology, International Indian Ocean Expedition)

The two-year meteorological observing effort of the International Indian Ocean 
Expedition (HOE) is now two-thirds over and most of the special measurement 
programmes have been completed. Thus the plans outlined in my article which 
appeared in the April 1963 issue of The Marine Observer have been largely fulfilled 
and investigators are now concentrating on assimilating and using the wealth of 
novel data at their disposal.

Of fundamental importance has been the continued and increasing help from 
merchant ships. On an average day the International Meteorological Centre in 
Bombay receives 200 weather reports by radio from ships in the Indian Ocean. A 
further 100 are added subsequently by mail. Many oceanographic vessels make 
radiation measurements and upper air soundings.

Research Aircraft
Five aircraft of the U.S. Weather Bureau and the Woods Hole Oceanographic 

Institution flew extensive scientific missions from their base in Bombay during 
May, June and July 1963, probing equatorial circulation systems and the Arabian 
Sea and Bay of Bengal monsoons. On 22nd May one of the DC-6 aircraft made the 
first aerial eye penetration of a north Indian Ocean tropical cyclone; on the 24th 
maximum winds of 104 kt. and an eye sea-level pressure of 947 mb. were recorded by 
the aircraft.

Three of the research planes returned for six weeks during February and March 
of this year. This time, besides equatorial flights, they ranged into the southern 
hemisphere, made many sorties in support of the University of Washington's 
air-sea interaction study and measured the intensity and extent of the western 
Indian sea-breeze. During the two visits, 124 scientific missions, totalling 830 hours 
were flown.

Air-Sea Interaction
In a project timed to coincide with return of the research aircraft to India, 

meteorologists from the University of Washington shipped a specially instrumented 
buoy (MENTOR) to Bombay and then with the Dutch tug Oceaan acting as tender 
made, and automatically recorded, continuous measurements of wind, temperature 
and humidity between 50 and 200 miles west of Bombay. While the fine structure 
of air-sea interaction was thus being recorded, MENTOR was being 'boxed' by the
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research aircraft flying between 1,500 and 14,000 feet collecting data from which the 
total energy entering and leaving the 80 x 100 x 3 mile box could be evaluated.

Weather Satellites
As part of a grant from the U.S. National Science Foundation to the U.S. 

Meteorology programme of the expedition, a complete automatic picture taking 
ground equipment (APT) for weather satellites was installed at the International 
Meteorological Centre in December 1963. A few days later, the new satellite 
TIROS 8 was suitably instructed and pictures were received from it as it passed over 
the station. Immediate cloud information is thus available in Bombay from the 
North Indian Ocean and adjoining countries. In addition, intensive regular 
photography by TIROS 7 and TIROS 8 significantly contributes to research.

Meteorological Rockets
During 1964 meteorological rockets are being fired synoptically from Indian 

Ocean stations in a combined iiOE-International Quiet Sun Year (IQSY) programme. 
Australia, India, Italy, Pakistan and the United States are participating. The rocket 
probes will provide wind data, and occasionally temperature, pressure and density 
information between 20 and 45 miles above the earth.

Data Processing
The IBM 1620 computer installed at the International Meteorological Centre is 

now rapidly checking expedition data for accuracy and has begun computing ocean/ 
atmosphere heat exchanges using punch card records of ship's weather observations. 
Data are also being microfilmed and back-plotted on a master synoptic chart file. 
Progress has been so rapid that specific plans are now being formulated for prepara­ 
tion and publication of detailed HOE meteorological atlases.

Research
In August 1963 investigators reported preliminary research results at a seminar 

in Bombay. The proceedings have appeared in pre-published form. Studies have 
so far largely concentrated on monsoon circulations, upper air climatology, air-sea 
exchange, sea breezes, and tropical cyclones. Two investigations now in hand 
illustrate the wealth and variety of data that diligent effort can provide.

INDIAN SEA BREEZE: The sea breeze of the mountain-rimmed coast of western 
India is among the world's most intense, extending a hundred miles or more inland 
and to seaward and two miles in depth. During early March the research aircraft 
flew multi-level day and night missions perpendicular to the coast and traversing 
Oceaan (the Netherlands Research Ship) whose officers were making frequent 
pilot balloon ascents. Besides continuous onboard electronic and photographic 
records, observers on the aircraft noted the drift of smoke and the edge of the 
Bombay 'smog'; autographic records at coastal and inland stations pinpointed 
wind, temperature and humidity changes and a special programme of one-hourly 
wind observations by merchant ships provided information on circulation varia­ 
tions along the coast.
DOLDRUMS : A study of doldrum weather over the eastern Indian Ocean is focussing 
attention on the meteorological events of 5th February 1964. On that day numerous 
merchant ships traversing the Singapore-Colombo, Singapore-South Africa, 
Singapore—Fremantle and Fremantle-Aden routes made weather reports. Surface 
and upper air observations were made at Gan, Diego Garcia and Cocos and at 
continental coast stations. Two research aircraft flew from Gan to Cocos. One RAF 
transport aircraft made excellent time-lapse films of clouds between Gan and 
Singapore and another, equally valuable 35 mm. stereo cloud photographs between 
Singapore and Gan. The Gan radarscope was photographed for rain echoes while 
TIROS 7 and 8 recorded clouds over the whole region in a sequence of orbits.



New observing techniques and intensive application of older, well-tried methods 
are delineating the weather of the Indian Ocean in unprecedented detail. A relatively 
few scientists, powerfully aided by the computer, are now engaged in the challenging 
and exciting task of understanding and explaining.
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551-506.5(267)1551.465.71

A Meteorological Study during the International Indian
Ocean Expedition

BY J. STEVENSON
(C.S.I.R.O. Division of Meteorological Physics, Melbourne, Australia. Mr. Stevenson was formerly a Merchant 
Navy Officer; an observation of his, made in the s.s. Shahjehan in the Bay of Bengal, was published in the July

1950 number of The Marine Observer.)

The article 'Meteorological Research Goes to Sea' in the April 1963 issue of The 
Marine Observer outlines some of the major meteorological projects undertaken by 
the many nations and individual research establishments co-operating in the Inter­ 
national Indian Ocean Expedition.

The contribution to this expedition by the Division of Meteorological Physics, 
Commonwealth Scientific and Industrial Research Organisation (C.S.I.R.O.), 
Melbourne, is in the field of ocean-atmosphere exchange, and in particular the 
measurement of the radiant energy income of the sea.

The Indian Ocean could be compared to a large boiler-room or evaporator as it 
supplies the motive power for the great atmospheric circulations in this area, and 
at the same time is the source of the rainfall of some of the most highly populated 
regions of the world. To obtain a better understanding of the mechanics of monsoons 
and their variations from year to year it is an obvious first requirement to study the 
energy budget of the Indian Ocean and its seasonal variations.

Study of this energy budget is being carried out on two frigates of the Royal 
Australian IvTavy—H.M.A.S. Diamantina and H.M.A.S. Gascoyne. These vessels 
are actively employed by the Commonwealth of Australia for oceanographic 
survey (physical and biological), the major part of the scientific personnel and the 
equipment being provided by the C.S.I.R.O. Division of Fisheries and Oceano­ 
graphy. The ocean-atmosphere experiments have been carried out during these 
survey cruises, and apart from the direct meteorological value of this study, it is 
hoped that the information may also be useful in discovering more about the way 
the water masses become modified in their travels, this having a bearing on the
Opposite page (lower photograph) :
The University of Washington's MENTOR buoy being assembled in Bombay harbour. A movable 
instrumented boom measures wind, temperature and humidity up and down the 3O-ft. mast. 
Similar reference measurements are made from the fixed boom, on the end of which can be 
seen a sonic anemometer.

Watertight wells in the buoy's pontoons contain electronic equipment. When measure­ 
ments begin at sea, stability is ensured by filling the cylindrical keel with water and lowering 
it to a position vertically below the mast. The buoy floats freely 1,000 feet upwind of and 
attached by electric cables to the tug tender which houses recording equipment. (See page 130.)

Photo by U.S. Information Service. 
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(Opposite page 132)

A daily event on the U.S. research vessel Anton Bruun—release of a balloon-borne radiosonde.
At other times during the day smaller balloons are tracked by theodolite to determine upper
winds. The Anton Bruun, primarily designed for research into marine biology, has voyaged

more extensively over the Indian Ocean than any other HOE ship. (See page 130.)
Photo by Woods Hole Oceanographic Institution.
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(Opposite page 133)

A satellite automatic picture taking (APT) antenna installed 
at the International Meteorological Centre. The antenna, 
driven by Selsyn motors remote-controlled from the 
receiving console, tracks the satellite as it orbits from 

horizon to horizon. (See page 130.)

Photo by U.S. Information Seriice.

11.A1.A.S. (Jascuync. (Sec page 13.2.)



productivity of the sea and the development of modern fishing methods in the 
Indian Ocean area.

In these energy budget experiments, the radiation measurements are made using 
two instruments giving electrical outputs which are continually recorded on a 
chart-recorder housed in the ship's laboratory. The first of these is a 'Solarimeter' 
which measures the solar radiation on a horizontal surface and consists of a series 
of thermocouples attached to the underside of a blackened metal plate and covered 
with a glass dome, 2 in. in diameter. The thermocouples produce an electrical 
output proportional to the intensity of the incident radiation from the sun, together 
with that scattered by the air and clouds. All this radiation has wavelengths within 
the range 0-3 to 4 microns (the visible range is 0-4 to 0-7 microns) and is short-wave 
radiation. The second instrument, known as a radiometer, is essentially similar to 
the solarimeter except that the sensing element is covered by a thin polythene 
hemisphere maintained distended by air pressure. To measure all the radiant energy 
falling on the sea surface it is necessary to take account of heat radiated downwards 
by the atmosphere and the clouds; this is long-wave radiation and is in the range 4 
to 100 microns. The polythene on the radiometer is transparent to both long- and 
short-wave radiation so the total radiant energy may be recorded.

Not all the radiation downward on the sea surface is retained to heat the water 
and evaporate moisture; part is reflected, but this can be allowed for from existing 
knowledge of reflection by water surface. There is also an actual loss of radiation 
from the sea surface itself—this is long-wave radiation emitted at a rate dependent 
only on the actual temperature of the sea surface. This makes it necessary to measure 
and continuously record the sea surface temperature and this is done by towing an 
electrical thermometer element from a boom on the ship's side. The element is 
known as a 'thermistor', i.e. a semi-conductor material, the electrical resistance of 
which varies greatly with temperature.

The net radiation income depends greatly on the state of the sky. It is small with 
a heavy overcast condition, and largest with a clear sky and high sun, amounting, at 
the latter state, to about 250 watts per square yard. As the state of the sky is so often 
very variable frequent observations are needed. The arrangement used is a standard 
16 mm. cine camera, which is triggered automatically to take one frame every 
four minutes (daytime only). The camera is mounted inside a box with the lens 
pointing upwards and forming the centre of a 24 in. round convex steel mirror; 
some 20 in. above the lens is a small round flat mirror. The sky image on the convex 
mirror is reflected to the flat mirror, thence to the camera and this system gives a 
resultant all-round view from some 5° above the horizon. Each time the camera 
operates, a mark is made on the recorder chart, and this allows us to synchronise the 
observations and photographs when it comes to analysis.

Due to the fact that the energy income at the sea surface depends so much on 
the state of sky, application of the results derived on these cruises to the problem 
of the energy budget of the whole Indian Ocean requires more information on the 
amounts and types of cloud. Here the observations made by the Selected Ships have 
proved to be of great value and will continue to be necessary in compiling the 
needed climatological averages for the various seasons and areas. However, the 
ships' observations are largely confined to the main shipping routes and many 
parts of the ocean are only visited at rare intervals. Here the data being gained by 
TIROS satellites which view the cloud formations from above will be of great value.

All recorded information is supplemented with 2-hourly standard meteorological 
observations of pressure, wet and dry bulb temperature by Assman psychrometer— 
thence vapour pressure—wind speed from two anemometers, wind direction, and 
estimation of wave height.

Measurements along these lines have now been taken on five voyages. The first 
in February 1961 in the Bass Strait and Great Australian Bight was of a preliminary 
working-up character. Since then, there have been three on the same track from 
Fremantle to Singapore up the IIO°E meridian and one in the Timor Sea area.
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551.515.23:551.515.9 
THE STORY OF 'FLORA'

At 0940 GMT on 26th September 1963 the U.S. Weather Satellite TIROS 7 
sighted a complex cloud system in approximately 11° 3o'N, 38° oo'w, from which was 
to develop hurricane Flora, in the words of the U.S. Monthly Weather Review 
"The most concentrated and best organised tropical cyclone of the past two years ... 
the second most deadly ever to occur in the Atlantic area."

On the following day, 27th September, TIROS 7 again photographed this system 
which, though it had retained a remarkable resemblance to that of the day before, 
had moved to 8°N, 4O°w. There was as yet no sign that it would develop into any­ 
thing other than an ordinary depression in the Intertopical Convergence Zone. The 
satellite was not in a position to photograph the system on either of the two 
successive days and on 2gth September the San Juan Hurricane Centre asked for 
special reports. British ships which were in the area and who responded were 
Hauraki, a Selected Ship, British Lantern, Clymene, Factor, Finnamore Valley and 
Stonegate. (See observation from Hauraki in the "Marine Observers' Log" in this 
issue.) A hurricane research flight was arranged for daybreak on 3oth September.

It is not inappropriate to point out in this journal that, though it was a satellite 
which first gave the warning that trouble might be in the offing, it rested with a 
ship, as it nearly always will, to indicate the true nature of that trouble and to pin­ 
point its position. At 0830 on 3Oth September, a much delayed message was 
received from the Netherlands Simon reporting that at 2230 the previous evening 
the barometer had fallen to 1000 millibars and that the wind had shifted from NW 
to sw; unfortunately the message did not give any wind strength nor rate of change 
of barometer. At 0930 the American Del Alba reported a wind of 35 kt. from NE 
at 0600, a barometric pressure of 1006-8 mb. with a fall of 5 mb. in the past three 
hours. At 1330 the Norwegian Varvaram 10° 4o'N, 59° 3o'w, reported that the wind 
had backed from NE, force 4, to sw, force 7, within the past hour and that the glass had 
fallen from ion to 1005 mb. in the past two hours. At 1500 the Del Alba sent 
in a complete report of having located the centre in approximate position 11° OO'N, 
57° 3°'w» an(l at J 4°7 tne hurricane reconnaissance plane reached the centre of 
the storm finding "a circular eye well defined, central pressure 994 mb., surface 
winds in excess of hurricane force and the wall cloud around the eye 8 miles wide". 
At 1400 the San Juan Weather Bureau issued a bulletin and the first formal hurricane 
advisory was sent out at 1600 GMT.

The centre of Flora passed over Tobago at 1840 GMT on 3oth September 
with lowest pressure 974 mb. and winds 78-87 kt. Seventeen persons were 
killed and property damage was estimated to amount to almost £10,000,000. 
Lloyd's List of nth October reported a spokesman for the cocoa industry as saying 
that Flora had eliminated Tobago completely as a cocoa-producing area. Less 
damage was suffered in Trinidad due to the protection afforded by the mountain 
range along the north coast. When, however, the wind shifted to the sw, extensive 
damage was done to the harbour at Port of Spain, an open roadstead from which 
larger vessels had prudently put to sea.

Granada, the most southerly of the Windward Islands, was the next to feel the 
impact of Flora. The centre passed some 60 miles to the south, six persons were 
drowned on the island and there was extensive damage to cultivation.

After leaving the southern Windwards, Flora moved on a fairly smooth and 
regular track towards the south-western Haitain Peninsula, where it struck at about 
2359 GMT on 3rd October with winds of about 90 kt. It swept across the Tiburon 
Peninsula leaving a widespread trail of death and destruction. The U.S. Monthly 
Weather Bulletin stated that crops were totally destroyed, that in the mountainous 
terrain many towns were washed away and others buried by landslides. The height 
of the storm surge along the south shore was not known but could have been as 
much as 12 feet. Lloyd's List of 7th October quoted from the Miami News that the 
Haitain Minister of Health had said that entire cities had been destroyed and that
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bodies were floating in the streets. The same paper reported, on 8th October, that 
the Haitain Embassy in Washington had said that a shortage of drinking water and 
very bad sanitary conditions had created a serious problem. On loth October an 
official of the World Health Organisation in Port au Prince issued a new fatality 
figure of 5,000. During the time that Haiti was under the influence of Flora, the 
rainfall was measured at more than 75 inches. The neighbouring republic of 
Dominica suffered severe damage to agriculture, livestock, communication, bridges 
etc. whilst the loss of life was probably more than 400.

Next on Flora's visiting list was the island of Cuba. The centre crossed the coast 
about 30 miles east of Guantanamo Bay late in the forenoon of 4th October and for 
portions of five days it conformed scarcely at all to the general behaviour of these 
storms, i.e. a westerly progression, recurving to the NW, to N and finally NE, because 
it was almost completely boxed in by high pressure areas to the west, to the north and 
to the east. Instead of this, Flora meandered back and forth over eastern Cuba bringing 
winds of hurricane force and torrential rain. The track was determined by hourly 
observations made by the National Observatory at Havana, jointly with the National 
Academy of Sciences (Cuba) and is shown in the figure below. It will be noted 
that twice during this unusual visitation, Flora made short sea passages which, no 
doubt, renewed her strength and enabled her to maintain her ferocity on her return 
visits. Rainfall amounts were enormous, radio broadcasts from Cuba at the time 
mentioned a total of 90 inches near Velasco, whilst at Guantanamo Bay the rainfall 
from Flora greatly exceeded the recorded amount for the entire year of 1962. 
Cuba's productive valleys and lowlands remained flooded for many days and crop 
damage was widespread. Deaths were estimated at more than 1,000.

On 8th October, the centre finally left Cuba and began to follow a more normal north­ 
eastward direction at a gradually increasing forward speed, into higher latitudes.

6 |2OO GMT POSITION 
• OOOO GMT POSITION

Ocf 2nd I2OO GMT

Hurricane Flora's track in the vicinity of Cuba. 
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On the night of 8th October it passed through the south-east Bahamas. On 
Inagua it was described as the worst hurricane within living memory. Winds were 
estimated at 70 kt., two wharves were destroyed and there was extensive damage 
to crops and roads. At about 0600 on gth October the eye passed over Mayaguana 
with winds of 75 kt. Here, the sea wall was washed away and crop destruction 
was total. Exuma, Long, Acklins and Crooked Islands, and Long Cay also suffered 
during the north-east passage of Flora.

From loth to i2th October Flora continued rapidly north-eastward. It passed 
well to the south and east of Bermuda where, on loth October, gales were recorded, 
and across the main shipping lanes on nth and iath. Surface pressure at 1200 GMT 
nth October in 43° 45'N, 50° oo'w was 963 mb. and winds from Qth to nth had 
ranged up to 100 kts. By the afternoon of i2th October Flora had lost its tropical 
characteristics over the cooler waters east of Newfoundland and it proceeded 
towards the Denmark Strait as an extra-tropical depression.

Although some distance from the hurricane itself Jamaica also had suffered 
peripheral effects; there were eleven deaths on the island, mostly due to flooding, 
whilst damage to crops and installations was estimated at almost one million pounds.

Altogether, the U.S. Monthly Weather Review estimated the total deaths due to 
the hurricane at 7,186 and this takes second place only to the great hurricane which 
devastated the Windward and Leeward Islands on ioth-i2th October 1780 in 
which more than 20,000 persons are said to have perished, 4,326 on Barbados, 
9,000 on Martinique, 4,500 on St. Eustatius whilst several thousand sailors in the 
British, French, Netherlands and Spanish Fleets were lost with their ships.

Acknowledgement is made to the U.S. Weather Bureau for permission to quote 
meteorological details from their Monthly Weather Review and to reproduce the 
maps above and on page 135. Many of the casualty reports have been extracted 
from issues of Lloyd's List of the period. L. B. p.
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RADAR REPORTS ON OBSERVED PHENOMENA (EXCLUDING 
KNOWN METEOROLOGICAL EFFECTS)

(Reprint of a report from the Radio Advisory Service)

From time to time radar observers may perceive peculiar phenomena on their 
screens which they consider unworthy of a report. Similarly, in particular areas, 
certain phenomena may have become commonplace to the regular voyager.

If the facts were reported in all such cases and were then carefully analysed this 
might help to solve problems connected with unexplained echoes or new effects 
displayed by radar in different parts of the world. Various channels exist for the 
recording and collection of information of this kind; Meteorological Logbooks, 
Hydrographic Notes (Hioa), Radar Log of Targets Part 2, and individual reports 
by correspondence. Radar observers are asked to make their experiences available 
by one of these methods.

The subject of meteorological effects on radar propagation including super- 
refraction, multiple trace echoes, fog, rain, sand and dust storms, etc., are covered 
in circular RDR 31.

As an indication of the information sought by this circular, a summary of the 
more unusual phenomena which have been reported up to the present, exclusive 
of meteorological effects, is given below:

RADAR ECHO OR PHENOMENA AREA

Dolphins
Electrical storm interference
Phenomena. High speed echo at close range

visually)
Locusts, 30 miles diameter swarm . . 
Phosphorescence on sea surface (?) . .

^unseen

Tide rips
and swell

Long range tropospheric reflections, producing sea 
clutter returns in vicinity of ship in a calm sea

Cape Villano
Bashee river entrance. S. Africa

500 miles west of Ireland
Persian Gulf
Bengal Strait. N.W. Sumatra
Goschen Strait. S.E. New Guinea
Las Palmas
Sandakan. N. Borneo
Resolution island. Canada (2)
East of Gibraltar (2)
East London. S. Africa
Cabo Mala. Balboa (4)
Berada. Italian Somaliland
Kattegat
Malacca Strait
100 miles south of Hong Kong

Cape Verde

CHANGES AT HULL AND SOUTHAMPTON
Following the death (reported on page 147) of Lieut.-Cdr. W. H. Carr, Merchant 
Navy Agent for the Humber area, Lieut.-Cdr. E. R. Pullan, R.D., R.N.R., has taken 
up duty there as full-time Port Meteorological Officer, a post he formerly occupied 
at Southampton.

Our representation at Southampton has reverted to an Agency, as it was before 
1948, and Commodore D. M. MacLean, D.S.C., R.D., has been appointed Merchant 
Navy Agent for the area. A biographical note concerning Cdre. MacLean appeared 
in the October 1962 number of The Marine Observer when he retired from the 
Cunard Line.

The addresses and telephone numbers of both offices remain as published in 
The Marine Observers' Guide, Admiralty List of Radio Signals, Vol. 3, and other 
publications.
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551-326.7(261)
NOTES ON ICE CONDITIONS IN AREAS ADJACENT TO THE NORTH 

ATLANTIC OCEAN FOR JANUARY TO MARCH 1964
JANUARY

Relevant Weather Factors. Pressure was high between Greenland and Europe and an 
abnormally warm air mass extended over the Arctic from Greenland to the Bering Straits. 
The atmosphere over northern Canada was cold as was that over northern Europe and Asia.

Canadian Arctic Archipelago, Baffin Bay, Hudson Bay, Davis Strait and Labrador Sea. 
Conditions appeared to be largely normal in these areas. There was more extensive and 
thicker fast ice than normal over NE Canada.

Up to a hundred icebergs were observed by individual land stations drifting northwards 
and westwards away from the coast of Greenland between Cape Farewell and 6o°N.

Belle Isle Strait. Early in the month, the Strait was filled with new and nondescript ice 
which steadily increased to very close winter ice associated with icebergs at the end of the 
month. These conditions were also in the seaward approaches to the Strait for 100 miles. 
This is not abnormal. The Strait was reported closed to navigation on I2th January.

The River St. Lawrence and Great Lakes. Ice conditions over the Great Lakes were approxi­ 
mately normal. Towards the end of January, Lake Erie was covered with ice consisting of a 
great many heavy floes. There were large areas of open water in the remaining lakes. At the end 
of the month the river above Montreal was largely full of ice. After being icebound 13 miles 
below Montreal the Helga Dan was the season's first ship into the port on 4th January, the 
earliest date on record. Towards the end of the month it was reported that the steamer John 
W. Bordman was icebound in the Lake St. Claire for about i£ hours and was released by a 
coastguard tender.

Gulf of St. Lawrence. It continued to be a relatively light ice year in the Gulf with much open 
water. These conditions continued on into February and March.

Great Banks and Waters off Eastern Newfoundland. There were few icebergs but extensive 
light pack ice moved southwards seasonally later than normal. There was much fast ice in the 
bays and inlets of eastern Newfoundland.

Greenland Sea, Denmark Strait and Icelandic Waters. Conditions were largely normal off 
north-eastern Greenland except that extensive freezing earlier had caused relatively high 
amounts of fast ice in bays and inlets. This was also true of Bear Island and Spitzbergen, but 
the movement of Arctic pack to the sw of Bear Island and w of Spitzbergen was more exten­ 
sive than usual. South of Scoresby Sound in Denmark Strait there was extensive moderate 
to light pack-ice extending south-eastwards from the Greenland coast towards NW Iceland. 
South of this, the area of polar pack against the Greenland coast was less than normal while 
icebergs tended to accumulate west of Cape Farewell.

Barents Sea and White Sea. Ice conditions were approximately normal. Arkhangelsk was 
reported closed to navigation on i7th January.

Baltic Sea (see Table 2). This continued to be a very light ice season.
North Sea. Towards the middle and end of the month ice was reported in the estuaries 

of the Ems, Weser and Elbe.

FEBRUARY
Relevant Weather Factors. High pressure persisted between Greenland and Europe with 

intensive cyclonic activity s of Greenland and over the Barents Sea. Sea temperatures were 
above 5°c in the Norwegian and Barents Seas as in the corresponding period of 1963.

Canadian Arctic Archipelago, Baffin Bay, Hudson Bay, Davis Strait and Labrador Sea. 
There was very little change from January apart from increasing amounts of very open pack 
sw of Baffin Island extending towards the middle of the Davis Strait. The extent of fast ice 
particularly off Baffin Island remained abnormally large and the ice was abnormally thick. 
The number of icebergs drifting sw off the Labrador coast appeared to be increasing rapidly. 
Conditions remained largely unaltered on into March except that the number of icebergs 
accumulating off sw Greenland decreased.

Belle Isle Strait. During this month there was much movement and fluctuation in the 
character of the ice both in the Strait and in its seaward approaches. There were few icebergs 
reported but the numbers in the seaward approaches were gradually increasing. These 
conditions continued on into March.

Gulf of St. Lawrence. This continued to be a light ice year. There was, however, extensive 
ice locally round Prince Edward Island and pack-ice was moving south-eastwards through 
the Cabot Strait which became blocked for short periods. These conditions continued on 
into March but there were increasing areas of open water around Anticosti Island and west of 
Newfoundland. These finally provided a shipping route through the Gulf.

Great Banks and Waters of Eastern Newfoundland. A southward movement of pack-ice 
continued but it remained below normal in extent. There was a considerable increase in the 
number of icebergs drifting southwards. Isolated icebergs penetrated south of 48°N.

Greenland Sea. During February we have received considerable amounts of photographic 
and of visual observations of the edge of the ice adjacent to the coast of eastern Greenland N 
of Jan Mayen. The extent of fast and polar pack-ice appeared to be changing slowly and there
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ICE.AT THE END OF tfNIJAgy «6£. „ M

——— o ——— Air temperature: o°c isotherm (mean for i8th-27th January).
——— • ——— Air temperature: negative degree days, °c.

——————— Sea temperature, °c, for i8th-27th January. These isopleths give an indication 
of the monthly movement of warm and cold water.

—— — ——— Sea temperature, as above, but only estimated values.
Note. The notes in this article are based on information plotted on ice charts each month, 
similar to the map above, but on a much larger scale (39 in. x 27 in.). They are available at the 
price of reproduction on application to the Director-General, Meteorological Office (M.O.i), 
London Road, Bracknell, Berks. Alternatively, they may be seen at any Port Meteorological 
Office or Merchant Navy Agency.
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appeared to be less than normal of the latter but at the edge there were large areas of winter 
ice that fluctuated rapidly and extensively towards NW Iceland.

The extent of the Arctic pack-ice w of Spitzbergen and sw of Bear Island increased. The 
Arctic water with its associated ice appeared to have extended about 100 miles westwards. 
This area had a severe ice season during this period. There were no significant changes in this 
ice situation on into the end of March.

Denmark Strait and Icelandic Waters. The large area of pack-ice extending south-eastwards 
towards Iceland decreased and pack-ice spread south-westwards all along the southern 
Greenland coast. The extent of the pack-ice south of 65°N was, however, about normal. These 
continued on into March but continued onshore winds tended to consolidate the pack-ice.

Baltic Sea. Ice formed rapidly from the coast in the north of the Gulf of Bothnia (thickness 
6 ft.) and the Gulfs of Finland and Riga (thicknesses 4-5 ft.) but the extent of the ice continued 
well below normal.

MARCH
Relevant Weather Factors. There was very little change during this month in the general 

weather situation but sea temperatures in the Barents Sea were higher than those of the 
corresponding period of 1963. This appears to have been the result of persistent southerly 
winds over the Norwegian Sea and western Barents Sea.

Great Banks and Waters of Eastern Newfoundland. During March extensive pack-ice 
extended southwards off the Newfoundland coast east of 5i°w. Many icebergs were 
reported south of 48°N (see Table i). However, all types of ice were degenerating in situ. This 
is a light pack-ice year but there are indications that it will be a moderate or high iceberg year.

River St. Lawrence and Great Lakes. At the end of March the river and lakes were clearing 
rapidly of ice. The whole area was largely clear of ice except for local 'jams' and over shallow 
water. The St. Lawrence Seaway was expected to open several days ahead of normal. (It 
opened on ist April.)

Barents Sea and White Sea. There was little change from February but sea surface tempera­ 
tures were increasing in the SE of the area with temperatures above o°c at the entrance of the 
White Sea. The Arctic pack of Spitzbergen and Bear Island retreated eastwards and the 
extent of the Arctic pack in the NE of the Barents Sea appeared to be less than normal.

Baltic Sea. During March fast ice increased generally in the Gulf of Bothnia with lower 
thicknesses at the end of the month of 3^ ft. approximately. The area of fast ice decreased in 
the Gulf of Finland with thicknesses at about 3 ft. but there was little change in the Gulf of 
Riga. By the end of March, however, many leads had begun to form along the Finnish coast. 
In the open sea in the Gulf of Bothnia there was much pack-ice with open water. All the more 
important towns of the northern Baltic were kept open continuously by ice breakers.

G. A. T.

Table 1. Iceberg sightings by merchant ships in the North Atlantic
(This does not include growlers or radar targets)

LIMITS OF LATITUDE AND 
LONGITUDE

Number of bergs 
reportedsouth of limit

Number of bergs 
reported east of limit

Extreme southern limit

Extreme eastern limit

JANUARY 
FEBRUARY 
MARCH 
Total

JANUARY 
FEBRUARY 
MARCH 
Total

JANUARY 
FEBRUARY 
MARCH

JANUARY 
FEBRUARY 
MARCH

DEGREES NORTH AND WEST

58
* 
*

> 406
*

14
>2Q8

*
*

56

14 
>2g8
>4°3 
>7i5

12 
236 

> 406
>654

54

14 
231

>4°3 
>648

10
48 

>388 
>446

52

1 1 
199

>4°3 
>6i3

3 
18
7i 
92

50

7
21

>397 
>425

o
2 

IS 
17

48 46

O
9 

>i53 
> 162

o 
o 
o
0

o 
o

17 
17
o 
o 
o 
o

49° ly'N, 53° i8'w on 31.1.64 
46° SS'N. 5°° 5 8 'w on 29.2.64 
45° OS'N, 51° o8'w on 28.3.64

Si°4iX
47° 57'N, 
56° 35X

44

0
o 
o 
o

o 
o 
o 
o

51° os'w on 21.1.64 
49° 43'w on 18.2.64 
48° IQ'W on 31.3.64

• Probably large numbers, but none sighted in excess of those reported in further south positions or in further 
east positions.

> ("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.
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(Opposite page 140)

All skv camera unit.

Radiation elements in position on H.M.A.S. Gascoyne. 
(left, Solarimeter; right, Radiometer). (See page 132.)



(Opposite page 141)

Cairngowan (Cairn Line of Steam Ships), Captain J. Lobban.

Dukesgarth (Wm. Cory & Son Ltd.), Captain N Richardson.

Dartwood (Wm. France, Fenwick & Co. Ltd.), Captain J. Klliott.

The three ships which gained the highest markings for their meteorological logbooks during
the year ended 3ist March 1964. (See page 111.)
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Book Reviews
' Discovery IP in the Antarctic, by John Coleman-Cooke. 5! in. xg in. pp. 251. 

Illus. Odhams Press Limited, London 1963. 25$.
The title of this book seems to imply that it is the story of one ship in one ocean. 

Perhaps its sub-title The Story of British Research in the Southern Seas gives a better 
idea of its scope, for it begins back in 1917 when thoughts about a post-war Britain 
were engaging the minds of the home government. One result of these deliberations 
was to appoint a committee to make "a serious attempt to place the whaling industry 
on a scientific basis". This was a project which faced enormous pratical difficulties 
but it was to come to fruition as the most comprehensive scheme of oceanographical 
research ever undertaken, to which today the National Institute of Oceanography 
stands witness.

This then is Mr. Coleman-Cooke's story, starting with, as he says, "A body of 
civil servants and scientists who, with the help of a sailor and an explorer, got down 
to business, bought a famous ship and appointed a leader."

The ship was the Discovery, already well known for her Antarctic work at the turn 
of the century with Captain Scott's first expedition. Early in 1925 about the time 
that she was bought, a scientific station was set up at South Georgia with the object 
of examining whale carcases and carrying out research into the habits of the whale. 
The overall project was given the name of 'Discovery Investigations'.

A new, and smaller vessel was built to supplement the work. This was William 
Scoresby, a whale chaser type of vessel but equipped so that a small metal marker 
button could be shot into a whale's thick covering of blubber.

During the early years of the project, the movements of whales as recorded by the 
William Scoresby and the food resources of the sea itself, as investigated by Discovery, 
began to take on a broad and suggestive shape; this was the beginning of a scheme 
for the systematic farming of the sea, instead of merely hunting in it.

But the old Discovery, admirable as she was as an explorer's ship, capable of 
withstanding ice pressure for months if need be, was not up to the demands made 
of a research ship, which needs essentially to be capable of covering thousands of 
sea miles every year and to be a floating base for teams of scientists with their 
attendant requirements of bulky apparatus and laboratories. In 1927 therefore she 
was paid off having laid the foundations of a great enterprise. She was to make two 
further visits to the Antarctic on other business before she came to an honourable 
retirement in Kings Reach, River Thames.

She was replaced by Discovery II, the titular subject of this book, specially built, 
embodying the sturdiness of her predecessor with the modernity of the William 
Scoresby and equipped with laboratories, trawling winches and all the paraphernalia 
of a research ship.

The five commissions which she made in the Antarctic up to the beginning of 
the Second World War and the seven commissions, mainly whale marking expedi­ 
tions, made by the William Scoresby in the same period form the greater part of 
Mr. Coleman-Cooke's book. The full story of those years and the enormity of the 
task accomplished can be found in the 32 volumes of Discovery Reports. But these 
reports have little or nothing to say about the dramas which are inseparable from 
the organisation and maintenance of ships over such a vast region or of the men who 
worked the plankton nets, the sea wrater bottles, or the echo sounder, which in those 
days was not the instrument that it is today. Nor do they have much to say about the 
crews that manned the ships. The rescue of two Americans who had made the first 
airborne crossing of the Antarctic continent and the adventures of a party of six 
marooned on a sub-Antarctic Island go unrecorded in the official records, as do also 
many other tales of courage and endurance which the author, from interview, 
personal diaries, reports and lectures has set down in his book.

The 'Discovery Investigations' were naturally suspended during the Second World 
War, though at home the work on the accumulated data, complicated by the need
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for evacuation to a safe place primarily for the preservation of valuable specimens 
(the author mentions that these were contained in no fewer than twenty-five 
thousand glass jars) went on. The two ships 'went to war' and their movements are, 
strictly speaking, outside the scope of this book. The author does, however, mention 
that in March 1940 Discovery II rescued 24 people from a torpedoed Danish ship. 
But, if the war had to be mentioned at all, the reviewer feels that he should have 
recorded that the ship, in the early morning of 6th June 1944, laid many of the buoys 
marking the swept channel across to Normandy for the allied invasion forces.

The direct biological research on whales went on after the war. Discovery II 
carried out one more Antarctic commission, in the course of which she made her 
second winter circumnavigation of the Antarctic continent. William Scoresby also 
carried out one more commission, which included a survey of the Benguela current.

The Antarctic expeditions came to an end in 1951 and the years of Antarctic 
research were broadened out into a survey of life in all the oceans, under the aegis 
of the newly formed National Institute of Oceanography. It is perhaps sad to dwell 
on some of the author's final paragraphs: "The nation which has done most to 
conserve the stocks of whales has virtually given up the business. ... In what degree 
the nations have failed to implement the view of scientists, or how far the sceintists 
have failed to convince the nations is a subject for the historian of whaling rather 
than for the writer of this book. . . . How the information is used or disregarded is 
the responsibility of governments."

William Scoresby was paid off after 28 years of service and Discovery II found her 
work in warmer waters, on such diverse subjects as general oceanography, sub­ 
marine geology and deep-sea photography. For a time during one of her lay-up 
periods, she was chartered by the Meteorological Office to replace one of the ocean 
weather ships.

Throughout their sea-going careers, both Discovery II and William Scoresby 
carried Meteorological Office instruments and were Selected Ships, as was the old 
Discovery when she pioneered the 'Discovery Investigations' and as is the modern 
Discovery (miscalled by the author, Discovery III} now doing research work in the 
Indian Ocean. The Meteorological Office records have been much enriched by the 
meteorological logbooks of all these ships, in many instances containing unique 
observations.

Mr. Coleman-Cooke's book will be enjoyed by any seaman with a taste for 
reading of the sea and its mysteries away from the normal trade routes. His style is 
vivid and makes for easy reading. There are 24 really first-class photographs and 
short biographies of many of the seamen and scientists who went down south with 
the Investigations. Some of the latter will be known to our readers by virtue of their 
contributions to The Marine Observer or for their notes on ships' observations pub­ 
lished in the "Marine Observers' Log".

L. B. P.

Mischief in Greenland, by H. W. Tilman. 8| in.X5f in. pp. 192. Illus. Hollis and 
Carter, London, 1964. 255.

This is Major Tilman's third book concerning his travels in Mischief, a one-time 
Bristol Channel pilot cutter, which for thirteen years from 1906 to 1919 was owned 
and operated by one William Morgan, who in the picturesque phraseology of those 
parts, became known as 'Billy the Mischief. Tilman bought her in 1954 and a 
preface shows that since then he has, in seven cruises, sailed her a distance of more 
than a hundred thousand miles, visiting Patagonia, the Crozet and Kerguelen Islands 
and now Greenland. A previous book of his, Mischief Among the Penguins, was 
reviewed in the April 1962 number of this journal.

Major Tilman is essentially a mountaineer with a distinct leaning towards the 
unknown and unclimbed peak. "The sole object of the three long voyages I had 
made in Mischief", he says, "had been to combine sailing with climbing, the obvious
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solution for a man who likes both and is reluctant to give up either." But "twenty 
thousand miles is a long way to go for the sake of a month or so spent climbing some 
obscure mountain. ... It had seemed to me an intolerable deal of sea to one 
halfpennyworth of mountain", so in the summers of 1961 and 1962 he took Mischief 
north. Mischief in Greenland is the story of these two expeditions.

In 1961 Mischief sailed from Lymington on i4th May, eight days had passed 
before she reached Belfast to pick up the last member of the crew and it took her 
two further days to clear the north coast of Ireland. Thus did Major Tilman realise 
that he had sacrificed "fair winds, sunshine, flying fish and all other blessings of 
tropical seas" in favour of a venture more balanced as between sailing and mountain­ 
eering. It was not until 3oth May that Mischief made a day's run of 120 miles with 
94 miles on the following day. Major Tilman writes, "with Cape Farewell less than 
1,500 miles away we began making absurd calculations, little thinking that another 
30 days would elapse before we rounded that noted Cape". A glance at our climato- 
logical atlases will convince any mariner that there is little chance of a favourable 
sailing breeze on the passage from the North Channel to Cape Farewell and Mischief 
was no more fortunate than she could expect. But the long haul to windward 
eventually came to an end when the presence of icebergs showed her to have come 
under the influence of the east Greenland current which sweeps westward round 
Cape Farewell and, though the wind prevailed obstinately from the westward, on 
2gth June a landfall was made in dramatic circumstances. "We had little idea how 
near we were to some unknown part of a rock-bound and probably ice-bound coast 
towards which we were sailing in fog, surrounded by scattered icebergs. If we went 
about, as caution advised, we could steer only south. So we carried on and at 
4 o'clock that afternoon our boldness or rashness had its unmerited reward. A vast 
berg looming up ahead obliged us to alter course to clear it and at that moment the 
fog rolled away. After a month at sea the dullest coast looks exciting, but a more 
dramatic landfall than the one we now made, both as to its suddenness and its 
striking appearance, could scarcely be imagined. Two or three miles ahead, stretch­ 
ing away on either hand, lay a rocky coast thickly fringed with stranded icebergs 
and backed by high barren mountains. Beyond the mountains and over-topping 
them was the faintly glistening band of the Greenland ice-cap."

On the morning of 4th July, Mischief arrived at Gothaab; four days for rest and 
replenishment and then northwards to Igalorssuit where the mountains called. This 
was a five-week period, mainly spent in one- or two-day climbs, returning to the 
ship and sailing round to the foot of another peak. This culminated in a two-night 
camp, 6,730 ft. up on Upernavik Island, where, the author says, they ought to have 
come first and established a base "instead of buzzing, as we had done, like elderly 
bees, from flower to flower."

The run home was made in 29 days, favourable winds making this run much less 
eventful than the outward passage, though on I5th September Mischief did strike 
the fringe of hurricane Debbie which wrought severe damage in Ireland, Wales and 
Scotland. But at the time, Major Tilman says, "We were out of reach of any 
shipping forecasts and happily ignorant of any hurricane being at large in the North 
Atlantic''. He has printed the story of Debbie as we gave it to him when we subse­ 
quently discussed his experiences.

Part II of the book is devoted to Mischief's 1962 voyage in which Major Tilman, 
having found that "The west coast of Greenland can hardly be called remote and 
desolate, and it is far from being uninhabited" determined to try "the Canadian side 
of the [Davis] Strait where the Cumberland Peninsula is as desolate as man could 
wish, more or less uninhabited and besides that, mountainous". This venture, for 
which Mischief sailed from Lymington on 23rd May 1962 followed very much the 
pattern of the 1961 venture, though, mindful of the calms and northerly winds 
experienced in the Irish Sea on that occasion, this time she went straight out south 
of Ireland and the landfall was made in 23 days against the 35 days of the previous 
year. The year 1962 was a bad ice year, we had warned Major Tilman of this before
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he left and he was thus not surprised when he encountered pack ice south of Cape 
Desolation. Mischief had one or two nasty experiences, admirably recounted, which 
led Major Tilman to have her slipped and her hull examined later on at Holsteinborg. 
Gothaab was again the first port of call and then up to Evighedsfjord and across to 
Exeter Sound and the beloved mountains.

The homeward passage was made in 34 days direct from Exeter Sound, almost 
without incident, though Major Tilman comments that he made the mistake of 
allowing himself to get to the eastward and thus amongst the ice again, before 
making sufficient southing; the darker nights, for it was now towards the end of 
August, made ice a greater hazard.

Mischief had kept a meteorological logbook for us and had rendered us great 
service by filling in our ice reports. She is not equipped with a radio transmitter and 
therefore the data which she accumulated could not be used in any forecast, but to 
her we are indebted for much valuable climatological information which would not 
otherwise be available, for the Davis Strait sees very little shipping.

Major Tilman has a most pleasing and entertaining literary style; he is not above 
self-criticism and his many reminiscences, references to other voyages and in­ 
exhaustible fund of quotations from other works make this an eminently readable 
and instructive book. Not without reason does the reviewer feel that The Times has 
called him "One of the most sensitive and entertaining ocean-going writers in the 
catalogue". The preface to the book states that in December 1963, after Mischief 
had made another voyage, not yet documented, she was surveyed and reported no 
longer fit for long voyages. The reviewer is happy, however, to have since heard 
from Major Tilman that the surveyors were too pessimistic and that when Mischief 
was hauled out her timbers below the water line were found to be quite sound. So, 
though it will be expensive to double the upper frames, she should still be good for 
a few more deep-sea voyages and we shall look forward to another book from the 
pen of this intrepid twentieth-century Elizabethan.

L. B. P.

Wind Driven Ocean Circulation, edited by Allan R. Robinson. 9^ in. x 6£ in., pp. 
161. Blaisdell Publishing Company, New York, Toronto, London, 1963. 30$.

In recent years considerable progress has been made in the understanding of the 
mechanism of the general oceanic circulation as revealed, for example, in the 
predominating currents of our Marine Division atlases. The mathematical equations 
used by oceanographers are very similar to those of the meteorologist and just as 
difficult to solve. Therefore with the lack of data from the oceans, particularly 
below the surface, the understanding of phenomena like the equatorial counter 
current and the strong Gulf Stream appears to have defied the ingenuity of man 
for generations. However when there is a clear and striking phenomena like the 
strong predominating Gulf Stream off the United States that has been carefully 
studied assessments and approximations can be made producing tractable equations 
which fit in with the known circulations revealing the essential and non-essential 
physical processes. A small book edited by Allan R. Robinson of Harvard University 
received in the Marine Division contains in a single volume a great deal of theoretical 
work carried out mainly in the United States on the dependence of ocean currents 
upon wind. The title of the book is Wind Driven Ocean Circulation and it largely 
confirms that the large oceanic current circulations are largely wind driven; in 
particular the Gulf Stream is driven by energy taken up from the North Atlantic 
wind circulation. Conservation of energy and momentum, including that provided 
by the earth's rotation, large scale turbulence and advection of vorticity (the inherent 
rotary motion of water masses) are brought in to explain the main oceanic current 
systems including the Gulf Stream.

The early work that set these profitable lines of investigation going was carried 
out by Sverdrup using Pacific data within 25° latitude of the equator. He was able
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to give a theoretical explanation of the equatorial counter current. Stommel, assum­ 
ing a homogeneous ocean affected by an easterly wind in the south and a westerly 
wind in the north and using equations very similar to those of Sverdrup, showed 
that the conservation of mass associated with the earth's rotation requires the very 
strong flow in the Gulf Stream off Florida. Munk and Carrier building on the work 
of Sverdrup and Stommel with a more detailed analysis give a theory that predicts 
familiar currents like the Gulf Stream, Labrador and East Greenland currents, the 
North Atlantic drift and the equatorial counter currents. In addition their analysis 
suggests double circulations on the western side of the oceans over the subtropical 
atmospheric anticyclones. However, the magnitudes and current widths experienced 
are not well predicted by the theory.

J. T. Charney studied terms in the oceanographical flow equation expressing 
acceleration and deceleration of velocity along the line of current flow and improved 
the theoretical predictions of the distribution of velocity in the Gulf Stream.

The book contains papers by Fofonoff, Morgan and Carrier and Robinson and a 
final Editor's note by Robinson developing the ideas basically postulated by 
Sverdrup, Stommel, Munk and Charney.

This book is essentially mathematical although not impossibly so to those with 
some mathematical training. For the layman it could be too difficult but for those 
interested in modern ideas concerning ocean currents this group of papers represents 
fundamental progress in the understanding of oceanic current circulations. There­ 
fore I cannot recommend the book to the average Merchant Navy Officer but for 
any officer seriously interested in ocean currents it is desirable that he should 
understand the arguments and the theories put forward in this book. For 
oceanographers or meteorologists this is a valuable reference tool. GAT

Keoeeit—the Story of the Aurora Borealis, by W. Petrie. 10 in. x y£ in. pp. 134. 
Illus. Pergamon Press, London, 1963. 35$.

This is one of the best non-mathematical scientific books the reviewer has read. 
One feels that a companion publication giving some of the more mathematical 
parts of the theories described, with references to the most important of the original 
researches, would give an almost perfect combination for all interested in these 
'most spectacular natural phenomena'—the aurora borealis.

This is not a large book. The reading material is less than half an inch thick but 
it gives a concise, flowing, full description of the aurora borealis beautifully illus­ 
trated with line diagrams, photographs, reproductions of old prints and of paintings 
in colour by the author's wife.

Chapter i describes history associated with the aurora; it is pointed out that the 
early civilisations of Greece and Rome were not familiar with the displays, although 
they must have seen them on rare occasions. It is only in the higher latitudes that 
this phenomenon has become part of the mythology and history of the people. 
Aurora observations over the ages are listed with early theories. As explorers went 
further and further north interest in the aurora grew, attracting the attention of 
great men like Halley, Franklin and Dalton. Captain Cook of course observed the 
aurora australis.

Chapters 2 and 3 give the scientific significance of the aurora and a fascinating 
description of instruments and methods of observation (mostly American). There 
is sufficient material here to satisfy even the most enthusiastic reader. We are given 
descriptions of the all-sky camera, the spectograph, radar equipment, high altitude 
balloons, rockets and satellites and accounts of observations from large and small 
observatories.

Chapter 4 is to the reviewer the most interesting in the book. It gives and illus­ 
trates the letter code for the standard terminology for describing aurora. Those of 
us born and bred in the South of England can get from this chapter some idea of 
the majestic quality of the colour and scale of the displays from the coloured 
pictures and photographs. Colleagues in the Meteorological Office who have served
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at Aberdeen and Lerwick Observatories assure the reviewer that they have ex­ 
perienced displays just as impressive as the photographs and pictures referred to. 
For example at Aberdeen the whole sky appeared to be covered by a great tent with 
red seams converging to the zenith which is a type of display not illustrated in the 
book and presumably not often seen in Canada.

Chapter 5 then follows giving the results of using cameras and systems of lenses 
to observe the location, movement and distribution of occurrence of aurora over 
the earth, showing their close association with the earth's magnetic field, and with 
the electrically charged layers in the upper atmosphere. This careful observation 
and recording of aurora has apparently gone on since 1726. The atmospheric and 
cosmic particles producing aurora have been observed at very great heights ranging 
from about 40 to 200 miles, and at even higher levels from about 400 to 650 
miles above the earth's surface. Individual displays may extend over a depth of a 
100 miles vertically and horizontally along a distance of 3,000 miles.

Chapter 6 shows how closely the occurrence of aurora is related to the state of 
the sun's surface and with the astronomical movements of the sun. It is likely that 
the aurora is influenced by the atmospheric tide which is also influenced by the sun. 
Although diurnal variation of aurora has been clearly established and variations of 
this with latitude have been observed the patterns are too complex to be associated 
with any systems of physical causes.

Chapters 7 to 9 are theoretical but quite lucid and take the reader over a wide 
range of atmospheric physics all of current interest in these days of satellites and 
rockets. The early laboratory work of pioneers like Sir J. J. Thompson and 
Lord Rutherford at Cambridge, using apparatus whose size can be measured in 
feet and inches, can be applied to phenomena working on a planetary and cosmic 
scale. Interesting theoretically predicted phenomena confirmed by satellites such 
as the Van Alien belts of charged particles that encircle the earth are described. 
The colours of the aurora also provide very interesting points of study for the 
spectroscopic physicist. An example of this is the intense red and green light 
produced by excited oxygen atoms in the rarefied atmosphere of the aurora but 
which are not seen in the light emitted by gas discharge tubes used in laboratory 
work at the surface.

The processes whereby charged particles are emitted by the sun and transmitted 
to the earth are also discussed.

This book thus covers in a pleasant way the modern concepts of the processes 
going on in the higher atmosphere and it is also attractive artistically and historically, 
particularly to mariners, who probably more than others, experience the splendours 
of the aurora. G A T>

Personalities
OBITUARY.—We regret to record the death of LIEUTENANT COMMANDER W. H. 
CARR, R.N.R., our Merchant Navy Agent in the Humber area.

William Henry Carr was born in 1890 at Stockton on Tees and went to sea in 
1906 in the barque Wychzvood belonging to R. H. Gaymer of Sunderland, sub­ 
sequently transferring to their barque Windrush in 1907. His brother was also 
serving his time in those two ships.

After passing for second mate, Carr went into tramp steamers in order to get his 
time in quickly for master. He subsequently served in the Clan line and shortly 
before the First World War he joined the Royal Mail Steam Packet company, the 
forerunner of the present Royal Mail Lines.

In 1914 he joined the Royal Naval Reserve as a temporary Sub-lieutenant and 
was first engaged on anti-submarine patrols, later being appointed to command a 
vessel in the Aegean Sea. One of his assignments during this period was to lay 
marks for the minelayers during the 1915 assault on the Gallipoli peninsula. After 
that war, Carr, now in command of a minesweeper, was engaged in clearing those 
same minefields.
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On demobilisation he settled in Scarborough and became Lloyd's agent there: 
he came to Hull in 1928 and joined an insurance broking firm. In 1936 he became 
the Marine Division's agent for the Humber area, a post which he held until the 
outbreak of the Second World War when he again volunteered for Naval service. 
He was commissioned as a temporary Lieutenant R.N.R. and appointed to the Sea 
Transport Service. Promoted to Lieutenant Commander R.N.R. in 1940, he saw 
service in France, Greece, Crete, Turkey and Egypt; he was released in 1948.

His second spell ashore was as branch manager of a well-known rope firm. On 
retiring from this post in 1959 he again became our agent in the Humber area. 
During this time he specialised in the recruitment and encouragement of fishing 
trawlers and the present meteorological coverage of the high Arctic, though still far 
from complete, is largely due to his tireless efforts.

Carr was a member of the International Association of Cape Horners and a 
former member of the Hull Blue Water Club.

We offer our sympathy to his widow and to his son who, in the Shaw Savill Line, 
is one of our present voluntary observing officers. L B p

RETIREMENT.—COMMODORE R. LUNDY, O.B.E., R.D., R.N.R., recently retired as 
master of the Camito, and commodore of Elders and Fyffes' fleet.

Robert Lundy, a native of Northern Ireland, went to sea in 1913 with the Lord 
Line of Belfast, a company famous for its sailing ships. His first vessel was a steamer 
equipped with sails. He obtained his Master's Certificate in 1925 when 25 years old 
and joined Elders and Fyffes in the same year. He received his first command, 
the Zent, in 1948, and then followed the Golfito and for the last six years the 
Camito.

Commodore Lundy had the unusual distinction of having a marker buoy named 
after him. It is the Lundy beacon at Port Antonio. He pressed the nautical authorities 
for years to place a beacon to facilitate ships entering or leaving this tricky and 
narrow entrance; they finally agreed to do so, and he helped to work out the 
position. At first the authorities gave it a local name, but a few months ago, on 
hearing of his impending retirement, they re-named it the Lundy Beacon.

Commodore Lundy served in the Royal Naval Reserve in both World Wars. 
For part of the last war he was commodore of coastal convoys, and for his devotion 
to duty he was awarded the O.B.E. in 1942.

His record with the Meteorological Office dates back to 1935, and in 12 years he 
has sent in 28 logbooks, 3 of which were classed 'excellent'.

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

RETIREMENT.—CAPTAIN S. JONES, R.D., R.N.R., recently completed his last 
voyage in command of the Queen Mary, and retired from the Cunard Steamship 
Company on January 3ist.

Sydney Jones is the only former White Star officer to command the Queen liners. 
In a sense he represents the end of an era, for at the time of the Cunard-White Star 
merger in 1934 he was the most junior of the White Star Junior Officers to turn over 
to the new company.

A native of Birkenhead, Captain Jones went to sea in 1916 as a cadet in the 
Ellerman Hall Line. His first ship, the City of Florence, was torpedoed in the Bay 
of Biscay in July 1917. He obtained his Master's Certificate in 1924 when he was 
23, and joined the White Star Line in 1925, serving in the Canapic, Majestic, 
Homeric, Megantic and Doric. After the merger he continued to serve with Cunard- 
White Star and received his first command, the Arabia, in 1953. Two years later he 
was appointed to the Parthia, and in 1960 to the Queens as relieving master. He 
has commanded all the present Cunarders except the Carmania.

In the last war Captain Jones commanded a French sloop, La Capricieuse, on 
convoy duties and patrols. He also held shore appointments for the Tyne and 
Western Approaches.
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Captain Jones's record with the Meteorological Office dates back to 1925, and in 
18 years he has sent in 65 logbooks, 38 of which were classed 'excellent'. He also 
received 3 Excellent Awards for his valuable work in 18 different voluntary observing 
ships.

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

RETIREMENT.—CAPTAIN H. B. W. CRAY, M.B.E., completed his last sea voyage 
on iQth February 1964, when he sailed into London in s.s. Kenya.

Henry Burnard Wilson Cray was born in Newcastle-on-Tyne in 1907 and 
commenced his sea-going career as an apprentice with the Nourse Line in March 
1924.

He joined the British India Company as Fourth Officer of the Manora in April 
1928. Passing through the usual grades, Captain Cray was appointed to his first 
command, the Ipola, in May 1954, and subsequently commanded Uganda, Resurgent, 
the troopship Dunera, and since June 1959, the Kenya.

Following three years'service as Second Officer and Troop Officer in the troopship 
Nevasa, Captain Cray was appointed Troop Officer of the Dilwara in December 
1935. Dilwara was one of the first ships specially constructed as a troopship for 
charter to H.M. Government. He was promoted to Chief Officer of the Dilwara in 
March 1941, and continued in this appointment until April 1952.

Captain Cray's wartime service included the support of operations in Greece, 
Madagascar and Italy, as well as Japanese-held territories in South-East Asia. The 
Dilwara was frequently attacked by enemy aircraft during her Mediterranean 
service but without damage.

Captain Cray was awarded the M.B.E. in May 1937 for his service as Troop 
Officer in Transports employed by His Majesty's Government.

Captain Cray's association with the Meteorological Office commenced in 1947, 
and in 14 years he sent in 34 logbooks of which 22 have been classified as 'excellent'; 
he received Excellent Awards in 1960 and 1962.

We wish him health and happiness in his retirement. j. c. M.

RETIREMENT.—CAPTAIN J. C. DAWSON, D.S.C., R.D., completed his last voyage 
at sea with the arrival at Liverpool of the Sylvania on 28th March last. After nearly 
46 years at sea, 34 of them with the Cunard Line, he retired on the 3ist March 1964.

James Crosbie Dawson began his sea career with the Lamport and Holt line, 
joining them as an apprentice in 1918, his first ship being the Raeburn. Passing for 
second mate in 1922 and for Master in 1927, Captain Dawson remained with 
Lamport and Holt until 1930, when he joined the Cunard Line as 3rd Officer of the 
Samaria.

At the outbreak of war in 1939 Captain Dawson was called up for service with 
the Royal Naval Reserve and served in Submarines, Armed Merchant Cruisers, 
and Frigates, and was awarded the D.s.c. for his services.

With the cessation of hostilities, Captain Dawson returned to the Cunard Line 
and was appointed to his first command, the Fort Cadotte, in 1949. He subsequently 
commanded many Cunard ships, including Assyria, Samaria, Mauretania, Brittanic 
and Sylvania.

Captain Dawson's record with the Meteorological Office dates back to 1923 
whilst serving in Bernini and in 20 years observing he has sent in 72 logbooks, 34 
of which have been classed 'excellent'. He received Excellent Awards in 1959 and 
1963.

We wish him many happy years of retirement. j. R. R.

ADDENDA
The telephone number of Port Meteorological Officer, Glasgow, is: Glasgow 
City 4379.
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'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 errors or omissions in the list.

NAMB OF VESSEL
Adriatic Coast. .
•Alderney Coast
•Amsterdam
•Angularity
•Arnhem
BaUylagan
Bardic Ferry

•Bolton Abbey
•Brenda
B.P. Manager

•B.P. Marketer
B.P. Transporter
Caeserea
Caledonian Princess
Cambria . .
Cardiffbrook . .
Cantick Head
Cerdic Ferry . .
Cheshire Coast
Claymore

•Clupea
•Corfen
•Cormead
•Cormoat

Corncrake
Darlington
Devon Coast . .
Doric Ferry . .
Dorset Coast . .
Drake. .

•Dryburgh
•Duke of Argyll
•Duke of Lancaster
•Duke of Rothesay
Elk ..
Elwick Bay . .
Ettrick
Fauvic

•Fernhurst
Ferryhill

•Fulham X . .
Guernsey Coast
Hadrian Coast

•Helmsdale . .
•Heron..
Hesperus

•Hibemia
•Hibernian Coast
•Iberian Coast. .
•Innisf alien
Ionic Ferry . .
Irish Coast
Jade ..
Jersey Coast . .
Kelvin
Lairds Crest . .
Lairds Glen . .
Lairds Loch . .

•Lancashire Coast
•Leinster
•Loch Ard . .
•Loch Carron . .
Loch Linnhe
Loch Nor

•Loch Seaforth
May
Melrose
Melrose Abbey
Mitcham
Moose. .
Moun t stewart

•Munster
•Mytongate
•Netherlands Coast

Olivian Coast
Orelia. .
Orselina

•Pearl ..
Pharos
Pluto
Pole Star

CAPTAIN
D. McAusland
R. O. Hanson
A. W. Greenham
D. O'Leary. .
F. B. Alien . .
A. Barrow . .
K. Hocking. .
H. Aaron . .
T. McKinnon
F. M. Cain . .
J. Maclntyre
P. Brown . .
V. Newton . .
J. F. D. Hey
W. J. Roberts
G. Hudson . .
A. Alvis
C. E. Tanner
C. A. Hopkins
N. Campbell
J. Jappy
F. Martin . .
R. Lilley . .
A. E. Clarke
G. C. Longfield
W. Brown . .
D. Campbell
D. Burges . .
W. R. Walker
J. Ward
G. Patience . .
— . Greenwood
J. Irwin
T. B. Williams
H. L. Woolly
W. G. Dennison
J. Murray . .
H. S. Shugar
E. C. Ford . .
J. Innes
D. Battle . .
P. Meras . .
W. B. Browne
A. Ross
E. C. Painter, D.S.C

E. A. Horspool
G. Mearns . .
G. Croxford
T. McVeigh
W. Close . .
J. MacReinon
A. Fletcher . .
P. Meras . .
H. A. Matheson
J. T. Wood..
A. Palmer . .
F. M. Flint..
R. E. Holt . .
G. Barry . .
D. Gunn . .
H. Matheson
H. McArtney
D. McLeod
J. Smith
D. McCorquodale
W. Fisher . .
T. Blackburn
W. L. Purvis
A. Moir
H. A. Matheson
T. Williams . .
F. Williams..
E. Fisher . .
T. S. Stewart
D. S. Craven
T. Jarvis
W. Campbell
C. Campbell
E. Jones
A. W. Walker

OWNER/MANAGER
Coast Lines Ltd.
British Channel Islands S.S. Co., Ltd.
British Transport Commission
F. T. Everard & Sons Ltd.
British Transport Commission
John Kelly Ltd.
Atlantic Steam Nav. Co.
Associated H umber Lines Ltd.
Dept. of Agric. for Scotland
Shell-Mex & B.P. Ltd.
Shell-Mex & B.P. Ltd.
Shell-Mex & B.P. Ltd.
British Transport Commission
Caledonian Steam Packet Co.
British Transport Commission
Comben, Longstaffe & Co., Ltd.
Henry & Macgregor Ltd.
Atlantic Steam Nav. Co.
Coast Lines Ltd.
MacBrayne & Co.
Dept. of Agric. & Fisheries for Scotland
Wm. Cory & Son, Ltd.
Wm. Cory & Son, Ltd.
Wm. Cory & Son, Ltd.
General Steam Nav. Co., Ltd.
Associated Humber Lines Ltd.
Coast Lines Ltd.
Atlantic Steam Nav. Co.
British Transport Commission
General Steam Nav. Co., Ltd.
G. Gibson & Co., Ltd.
British Transport Commission
British Transport Commission
British Transport Commission
British Transport Commission
Elwick Shipping Co.
Geo. Gibson & Co., Ltd.
Channel Shipping Ltd.
Stephenson, Clarke Ltd.
Aberdeen Coal & Shipping Co., Ltd.
Stephenson, Clarke Ltd.
Coast Lines Ltd.
British Channel Is. Shipping Co., Ltd
Northern Trading Co., Ltd.
General Steam Nav. Co., Ltd.
Northern Lighthouse Board
British Transport Commission
Coast Lines Ltd.
Tyne, Tees Shipping Co., Ltd.
City of Cork Steam Packet Co.
Atlantic Steam Nav. Co. Ltd.
Coast Lines Ltd.
Wm. Robertson Ltd.
Coast Lines Ltd.
Wm. Sloan & Co., Ltd.
Burns Laird Line Ltd.
Burns Laird Line Ltd.
Burns Laird Line Ltd.
Coast Lines Ltd.
Coast Lines Ltd.
D. MacBrayne & Co.
D. MacBrayne & Co,
J. Rainey Ltd.
D. MacBrayne & Co.
D. MacBrayne & Co.
Northern Lighthouse Board
G. Gibson & Co., Ltd.
Associated Humber Lines Ltd.
South Eastern Gas Board
British Transport Commission
Coast Lines, Ltd.
Coast Lines, Ltd.
Hull Gates Shipping Co.
Tyne, Tees Shipping Co., Ltd.
Tyne, Tees Shipping Co., Ltd.
Houlder Bros., Ltd.
Commodore Shipping Co., Ltd.
Gem Line Ltd.
Northern Lighthouse Board
Bristol Steam Nav. Co., Ltd.
Northern Lighthouse Board

' These ships report wind and weather. 
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'Marid' Ships (contd.}

NAME OF VESSEL
Princess Maud
St. Andrew/St. David
St. Clair

* St. Magnus . .
St. Patrick . .
St. Rognvald. .

"Sappho
Sarnta . .

* Scotia. .
•Scottish Coast

Seamew
Silvia
Slieve Down . .
Slieve Bearnagh
Slieve Bloom . .
Slieve League
Slieve More . .
Southern Coast

•Spray. .
Stormont

* Superiority
Talukar
Toy . .

•Teano..
The President

* Torquay
Warviickbrook

•Whitby Abbey
Winchester

•Woodlark
Woodviren
Yewarch

CAPTAIN
R. Roberts . .
D. Griffiths . .
T. Gifford . .
J. Harvey . .
C. E. Hatchley
J. Bisset
N. J. Llewellyn
G. Cartwright
A. M. F inlay son
J. S. Nicholson
C. Johnson . .
H. Whitfield
L. C. Mills . .
D. H. Johnson
J. R. Rowlands
G. Davey . .
G. J. Butterworth
J. G. Casey..
J. Andrews . .
A. N. Blundell
R. W. Jones
L. Lament . .
D. McDonald
F. Barnard . .
A. Turner . .
G. Youngson
D. J. Moyes
— . Wooler . .
B. Picot
J. Everett . .
C. C. Reynolds
S. M. Broughton

OWNER/MANAGER
British Transport Commission
British Transport Commission
North of Scotland Shipping Co., Ltd.
North of Scotland Shipping Co., Ltd.
British Transport Commission
North of Scotland Shipping Co., Ltd.
Bristol Steam Nav. Co., Ltd.
British Transport Commission
Dept. of Agric. & Fisheries for Scotland
Coast Lines Ltd.
General Steam Navigation Co., Ltd.
Ellerman'a Wilson Line, Ltd.
British Transport Commission
British Transport Commission
British Transport Commission
British Transport Commission
British Transport Commission
Coast Lines, Ltd.
Ellis & McHardy
Belfast S.S. Co., Ltd.
F. T. Everard & Sons, Ltd.
Wm. Sloan & Co., Ltd.
Wm. Sloan & Co., Ltd.
Ellerman's Wilson Line
J. Hay & Sons
J. & A. Davidson, Ltd.
Comben, Longstaffe & Co., Ltd.
Associated Humber Line, Ltd.
British Transport Commission
General Steam Navigation Co., Ltd.
General Steam Navigation Co., Ltd.
J. Stewart & Co., Shipping, Ltd.

These ships report wind and weather.

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 vessels in which

they sail).

SKIPPER
P. D. Abbey . .
B. A. Ashcroft
P. E. Craven
J. E. Dobson
M. Hough
J. Kersey
B. Lee . .
A. Nelson
C. A. Nielsen
M. Redfeam
A. Salter
T. Sawyer
S. Spark
E. Thundercliffe
R. Waller
B. C. Wharam
G. Whur

RADIO OPERATOR
J. H. Large..
A. J. Nettleship
D. L. Verity
K. H. Massey
J. H. Large..
E. D. Constantine
J. McKillen
A. T. Nettleship
R. T. Murphy
J. Robinson
A. F. Fletcher
J. H. Large. .
S. Blackshaw
C. Duplock. .
R. R. N. Laing
L. Hought . .
A. Ramsay . .

TRAWLER OWNER/MANAGER
Firth Steam Trawling Co., Ltd.
Hellyer Bros., Ltd.
North Cape Fishing Co., Ltd.
Thomas Hamling & Co., Ltd.
Thomas Hamling & Co., Ltd.
Hudson Bros. Trawlers, Ltd.
Kingston Steam Trawling Co., Ltd.
Hellyer Bros., Ltd.
Kingston Steam Trawling Co., Ltd.
Hudson Bros., Ltd.
Hudson Bros., Ltd.
Thomas Hamling & Co., Ltd.
Thomas Hamling & Co., Ltd.
Hellyer Bros., Ltd.
Hudson Bros., Ltd.
St. Andrews Steam Fishing Co., Ltd.
Hudson Bros., Ltd.

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

ESTABLISHMENTS CAPTAIN/SUPERINTENDENT
Conway, H.M.S. 
Pangbourne Nautical College . . 
Reardon Smith Nautical College 
Warsash School of Navigation . . 
Worcester, H.M.S.

E. Hewitt, R.D., Capt. R.N.R. 
A. F. P. Lewis, C.B.E., Capt. R.N. (Retd.) 
J. N. Rose, R.D., Lt. Cdr. R.N.R. (Retd.) 
G. W. Wakeford, M.B.E. 
L. W. L. Argles, O.B.E., D.S.O., R.N. (Retd.)
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Light-vessels

NAME OF VESSEL
Bar
Dowsing
East Goodviin
Galloper
Humber
Longstone (Lt. Ho.]
Newarp
Royal Sovereign
St. Gotaan . .
Seven Stones
Shambles
Shipwash
Skulmartin . .
Smith's Knoll

MASTERS
E. E. Abbott, N. S. Burns
H. Frost, T. VV. Dodd
G. A. Alp, T. J. Mills
S. R. Woolnough, W. G. Burroughs
D. A. Bacon, D. W. Bird
R. D. Evens, F. Hayleton
W. E. Fenn, A. C. Edwards
B. J. Key, G. Davies
N. T. Evans, R. J. Owen
W. E. Harvey, D. J. Harris
H. Price, A. C. Edwards
B. G. Simpson, J. Goldsmith
D. Hawkins, J. O'Neill
B. E. Cunham, W. Semple

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

AUSTRALIA (Information dated 1.4.64)

NAME OF VESSEL OWNER
Selected Ships: 

Arafura
Arawatta . . 
Aros 
Bamora 
Barossa 
Barpeta 
Bass Trader 
Burviah 
Bulolo 
Cape Don. . 
Carpentaria 
Chakrata . . 
Chandpara . . 
Charon 
Delos 
Eastern
Fremantle Star . . 
Gorgon 
Hobart Star 
Kangaroo 
Koojarra . . 
Koomilya . . 
Koorawatha . . 
Malaita 
Malay 
Malekula 
Mandama. . 
Mandowi . . 
Milos 
Montoro 
Nankin 
Nardana 
Nellore .. 
Port Melbourne . . 
Port New Plymouth 
Port Quebec 
Rhexenor . . 
Rona 
Samos 
Shansi 
Soochow 
Stentor 
Tenos
Tientsin . . 
Townsville Star . . 
Triadic 
Trienza 
Tsingtao . . 
Tulagi 
Wangara 
Wharanui. . 
Windarra

E. & A.S.S. Co.
E. & A.S.S. Co.
Australia—West Pacific Line
B.I.S.N. Co.
Mcllwraith McEacharn Ltd.
B.I.S.N. Co.
Australian National Line
Howard Smith, Ltd.
Burns Philp & Co.
Aust. Lighthouse Supply Service
B.I.S.N. Co.
B.I.S.N. Co.
B.I.S.N. Co.
A. Holt & Co.
Australia-West Pacific Line
E. & A.S.S. Co.
Blue Star Line
A. Holt & Co.
Blue Star Line
State Shipping Serv.
State Shipping Serv.
Associated Steamships Pty. Ltd.
Mcllwraith McEacharn Ltd.
Burns Philp & Co.
Austasia Line Ltd.
Burns Philp & Co.
Austasia Line Ltd.
Austasia Line Ltd.
Australia-West Pacific Line
Burns Philp & Co.
E. & A.S.S. Co.
B.I.S.N. Co., Ltd.
E. & A.S.S. Co.
Port Line Ltd.
Port Line Ltd.
Port Line Ltd.
Blue Funnel Line
Colonial Sugar Refining Co., Ltd.
Australia-West Pacific Line
Butterfield & Swire
China Navigation Co., Ltd.
Blue Funnel Line
Australia-West Pacific Line
China Navigation Co., Ltd.
Blue Star Line
Phosphate Commissioners
Phosphate Commissioners
China Navigation Co., Ltd.
Burns Philp & Co.
Australian National Line
New Zealand Shipping Co.
J. Bourke Ltd.
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Australia (contd.)

NAME OF VESSEL OWNER
Supplementary Ships: 

Binburra ..
Delamere 
Darrigo
Dulverton . 
Kabbarli . 
Koolama . 
Wongala .

Australian National Line 
State Shipping Serv. 
State Shipping Serv. 
State Shipping Serv. 
State Shipping Serv. 
State Shipping Serv. 
Tucker Shipping Co.

CANADA (Information dated 23.3.64)

NAME OF VESSEL OWNER

Selected Ships:
A. T. Comer on . .
Arcadia ..
Athelduke
Baffin
Beaverfir . .
Bluenose . .
Camsel
Canberra
Carrier
C. D. Home
Cyrus Field
d'lberville..
Edward Cormeallis
Hudson
Imperial St. Lawrence
Irving Glen
John A. Macdonald
Kapuskasing
Labrador
Lakemba ..
Letitia
Lord Kelvin
Montcalm. .
Narwhal . .
N. B. Maclean . .
Northern Shell . .
Oriana
Port Dauphine
Rally
Rapid
Relay
Saldura
Simon Fraser
Sir Humphrey Gilbert
Sir William Alexander
Thor I ..
Thorshppe. .
Thorsriver
Thorstream
Waihemo
Wolfe

Supplementary Ships: 
Abegweit 
Acadia 
Anna Bakke 
Banksland 
Bonneville. . 
Bougainville 
Bronxville. . 
Emerillon
Imperial Halifax . . 
Imperial Quebec . . 
Indiana 
Maxwell 
Octavia
Princess of Acadia 
Sunadele .. 
Sunnyville 
Sunprincess 
William Carson , .

Govt. of Canada
P. & O.-Orient Lines
Athel Line, Ltd., Liverpool
Govt. of Canada
Canadian Pacific Steamships
Govt. of Canada
Govt. of Canada
P. & O.-Orient Lines
Govt. of Canada
Govt. of Canada
Western Union Telegraph Co.
Govt. of Canada
Govt. of Canada
Govt. of Canada
Imperial Oil Ltd.
Glenco Co., Ltd., Bahamas
Govt. of Canada
Govt. of Canada
Govt. of Canada
Pacific Shipowners, Singapore
Donaldson Line Ltd., Glasgow
Western Union Telegraph Co.
Govt. of Canada
Govt. of Canada
Govt. of Canada
Shell Canadian Tankers, Ltd.
P. & O.-Orient Lines
Govt. of Canada
Govt. of Canada
Govt. of Canada
Govt. of Canada
Chr. Salvesen & Co., Ltd., Leith
Govt. of Canada
Govt. of Canada
Govt. of Canada
A. S. Thor Dahl, Sandefjord, Norway
A. S. Thor Dahl, Sandefjord, Norway
A. S. Thor Dahl, Sandefjord, Norway
A. S. Thor Dahl, Sandefjord, Norway
Union Steamship Co. of New Zealand
Govt. of Canada

Govt. of Canada
Govt. of Canada
Knutsen Line. Norway
Hudson Bay Company
A. F. Klaveness & Co., Oslo
A. F. Klaveness & Co., Oslo
A. F. Klaveness & Co., Oslo
Shell Canadian Tankers, Ltd.
Imperial Oil Ltd.
Imperial Oil Ltd.
Ameritalia & Co., Trieste
Govt. of Canada
H. Daulsburg, Bremen, Germany
Canadian Pacific Railways
Zurich Shipping Co.
Klaveness Line
Princess Shipping Co., Monrovia
Canadian National Railways

Auxiliary Ships:
Canada has 17 ocean-going Auxiliary Ships and 27 Auxiliary Ships operating on the Great Lakes
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MI/FAX 
IN SHIPS

CABLE SHIP

"CABLE ENTERPRISE"
Up-to-the-minute weather information is essential
to a cable ship. That's why Cable and Wireless Ltd
have installed a Mufax Weather Chart Recorder
in their new cable repair ship C.S. Cable
Enterprise. This is the sixth cable
ship of Cable and Wireless to be fitted
with a Mufax recorder—a tribute
to the excellent service these machines
give. Weather-wise mariners know
that Mufax Recorders are easy to
use and reliable in service.

MUIRHEAD

MUIRHEAD & CO. LIMITED, Beckenham, Kent, England. 
Tel : Beckenham 4888

MUIRHEAD INSTRUMENTS LTD., Stratford, Ontario, Canada. 
Te/: Area Code 519, No. 271-3880

MUIRHEAD INSTRUMENTS INC., 1101 Bristol Rd., Mountain­ 
side, New Jersey, U.S.A. Tel: Code 201, No. 233-6010

664



MECHANISM PRECISION ANEROID
BAROMETERS

WITH DIGITAL READOUT
FACILITATE WEATHER REPORTING

A /flrge quantity of these Instruments has been ordered by the METEOROLOGICAL 
OFFICE for use In ships responsible for making official weather reports where their 
ROBUSTNESS, PORTABILITY, and ACCURACY under adverse conditions make them 
the Ideal choice. _______________

RANGE: 900 to 1050 mb. DISCRIMINATION: 0-02 mb. 
ACCURACY: At 20°C, ± 0-3 mb. At 5'C ft 35°C, ± 0-5 mb. Max. change.

MECHANISM LIMITED
73-77 LANSDOWNE RD • CROYDON • SURREY • ENGLAND
Telephone • CRO/don 3426-9 Telegrams • GYROMEC • CROYDON

S.O. Cod* No. 43-38-64-7.


