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Editorial

It was in 1861 that Admiral Fitzroy, Director of the Meteorological Office, issued
the first daily weather forecast in the United Kingdom. The Meteorological Office
had been founded only six years before, in 1855, so Fitzroy did not waste much
time in instituting his forecast service, and there seems to be little doubt that he
had the needs of shipping primarily in mind. These early forecasts were published
in the daily press and supplied by telegram on request; during the same year the
first visual gale warning signals for shipping were hoisted at over 100 prominent
points on the British coast. Fitzroy had to rely on telegraphic reports from land
stations for constructing the weather maps from which his forecasts and gale
warnings were deduced. He did not have the advantage of any reports from ships
at sea because wireless telegraphy had not then appeared on the scene.

The invention of wireless telegraphy added enormously to the capabilities of the
meteorological forecaster, for it not only provided the means of obtaining instan-
taneous and simultaneous observations from the ocean, but it also enabled the
meteorologist to issue his forecasts promptly and frequently by radio. Here again
it was shipping which benefited first, for it was some years before radio telephony
and broadcasting of the spoken word came into general use. Thus in the early
days of radio the only weather information that was broadcast was to shipping,
from selected coast stations, by the meteorological authorities of those countries
which were primarily interested in shipping. In this pioneer work Germany,
France, the United States and the United Kingdom played a2 prominent part. In
the United Kingdom the weather forecast has always formed part of the programme
issued by the B.B.C,, and it is doubtful if any country at present has such a
comprehensive meteorological service for shipping as is provided by the United
Kingdom authorities through the medium of radio telephony and radio telegraphy.
For some years past shipping around our coasts has been able, by listening either
to the G.P.O. coast stations broadcast or to the B.B.C., to receive radio weather
bulletins at frequent intervals between 6.55 a.m. and 8.55 p.m. Representations
have been made, however, that it would be more advantageous if a bulletin for
shipping could be issued somewhat nearer to midnight and thus provide the mariner
with as late information as possible as to what was likely to happen to the weather
during the hours of darkness. Arrangements have now been made with the B.B.C.
whereby, commencing 11th April, 1954, a late forecast combined with a brief
description of the current synoptic situation is broadcast on the Light Programme
at 11.50 p.m. The synopsis gives the position and direction of movement of the
more important depressions and anticyclones over the British Isles and neighbouring
areas, 'Thus the night-time interval during which no bulletins are issued has been
reduced to seven hours—a considerable step forward.

The map on page 119 shows what an enormous proportion of the ocean areas of
the world is now provided with radio weather bulletins for shipping in one way or
another by various meteorological authorities. The arrangements for this coverage
of radio weather bulletins are co-ordinated by the World Meteorological Organi-
sation in the same manner as provision is made for the reception of the radio
weather messages from shipping which help so materially in the preparation of
these forecasts. The map on page 120 shows the areas in which ships send their
radio weather messages to various authorities. These two maps illustrate a rather
noteworthy international achievement for the benefit of the shipping of all nations
and for the safety of life and property at sea, of which all the participating nations,
and in particular their seamen, may well be proud. Here we see that the faith of
such meteorological pioneers as Maury and Fitzroy has been well justified. The
more active the co-operation of the voluntary observers aboard the ships of all
maritime nations, the more likelihood there is of the forecasts in all these ocean
areas being accurate. The considerable part that British shipping plays in this
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international picture of the world’s weather is shown in “ Work of the Year "’ on
page 122,

Another recent innovation in the presentation of weather information to the public
is the personal appearance on the B.B.C. television programmes each evening of
a forecaster on the staff of the Meteorological Office to discuss the weather situation,
past, present and future, with the aid of simplified synoptic charts. This personal
presentation and discussion of the weather has many advantages and it is hoped
that it will promote better understanding of the work of the forecaster. It is
unfortunate that technical limitations prevent the use of television reception aboard
a ship from a station ashore at a greater distance than about 1oo miles. The
mariner when at sea is thus not able to take advantage of this television service—
although it is understood that television is placed aboard certain ships in harbour
by their owners. There is little doubt that those connected with the shipping
industry who have access to television sets will derive benefit from this service.

On another page in this magazine is an account of the results of the recent North
Atlantic Ocean Station Conference whereby the number of ocean weather stations
will be reduced from ten to nine. At this conference tribute was paid to the
valuable contribution that voluntary observers in selected merchant ships make
towards the North Atlantic ocean network of observations. The ocean station
vessels represent permanent ‘‘ islands ” whence frequent surface and upper-air
observations are obtained, and the enormous gaps between these * permanent ”
stations are filled in by observations from merchant ships. Thus, thanks to the
magic of radio, the meteorologists of every country in Europe can have always
before them a reasonably comprehensive picture of the difficult and complicated
meteorological situation in that important ocean from which to make their forecasts
for the benefit of aviation, shipping and their general public. There is no doubt
that the information provided by this network of ships will assist materially in,
and is already assisting research into, many meteorological problems, although
there is still an enormous amount to be learnt before meteorologists can really
understand the physical processes which account for the variabilities of the weather.

A newspaper report concerning the Annual General Meeting of the United
Kingdom Chamber of Shipping shows that meteorological ideas figure quite
prominently in the mind of the modern shipowner. Press reports quote the
President during his presidential address as saying, when referring to the financial
outlook of the shipping industry:

There is nothing T would like better today than to forecast fair weather and calm seas;
but that unfortunately is not possible. Instead, I must broadcast a gale warning with
unsettled conditions and stormy weather that will test to the full your seaworthiness and
seamanship.

It is to be hoped that this is one forecast which will not be accurate.
MARINE SUPERINTENDENT.

Obituary
SIR NELSON K. JOHNSON

It is with deep regret that we have to record the death on 23rd March, 1954, of
Sir Nelson Johnson, who was Director of the Meteorological Office from September,
1938, until his retirement in September, 1953. In the October, 1953, number of
The Marine Observer we discussed Sir Nelson’s career and wished him happiness
and good health in his retirement. It is indeed sad that he had so short a time in
which to enjoy a well-earned leisure. There is little doubt that the enormous
amount of work and anxiety he had as Director of this Office during the war and
during the reconstruction period afterwards had its effect upon his health.

Sir Nelson was not only an able scientist but a very competent administrator.
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He took a personal interest in everything which took place in the Meteorological
Office and was extremely interested in international meteorology, in which he took
a prominent part. He was very conscious of the fact that one can do little in
meteorology without international co-operation. As President of the World
Meteorological Organisation he was universally respected.

Having an international outlook it was natural that he should take a personal
interest in the work of selected ships, which he undoubtedly did. He always
welcomed an opportunity of making personal contact with representatives of the
shipping industry and was very appreciative of the good work done aboard selected
ships. His courteous and unassuming manner made him a very pleasant person
with whom to work.

WORK OF THE YEAR (ENDING 31st MARCH, 1954) OF THE MARINE
BRANCH OF THE BRITISH METEOROLOGICAL OFFICE AND THE
VOLUNTARY OBSERVING FLEET

1. Voluntary observing ships
(a) ORGANISATION AND COLLECTION OF OBSERVATIONS

The Marine Branch has Port Meteorological Officers in London, Liverpool,
Southampton, Cardiff and Glasgow, and Agents in the Forth, Tyne and Humber
areas. (The agency at the Forth is at present vacant, but a new appointment is
expected to be made shortly.) It is their duty to visit the masters and officers of
merchant ships, to interest them in keeping meteorological records, to recruit them
as voluntary meteorological observers, to instruct them as necessary in making the
observations and thereafter to re-visit the ships at regular intervals. They also
issue meteorological instruments to certain classes of ships and inspect them as
opportunity offers. During the year some 3,920 visits were made to ships by these
officers.

(6) BRITISH SHIPS
The Voluntary Observing Fleet is comprised as follows:

(1) Selected ships, which make meteorological observations four times daily
(o000, o600, 1200 and 1800 G.M.T.) on a world-wide basis, in accordance
with arrangements made by the World Meteorological Organisation and
the International Convention for Safety of Life at Sea. Meteorological
instruments, logbooks and instructions for doing the work are supplied
to these ships. The observations are transmitted by wireless in the Inter-
national Meteorological Code to specified meteorological services in what-
ever ocean the vessel is situated. Approximately 500 British selected
ships co-operate in this manner out of a world total of about 1,800 selected
ships. Included in this figure are 11 British whaling vessels which were
specially recruited for making meteorological observations in the Antarctic
Ocean.

(i1) Supplementary ships, which make and transmit their coded reports four
times daily by radio (using an abbreviated code) on a world-wide basis, in
a similar manner to selected ships. These ships are supplied only with a
mercurial barometer, thermometers and screen, such instruments being
sufficient for this abbreviated code reporting. The number of supple-
mentary ships is about 5o0.

(iii) Marid ships, about 86 coasting vessels which make observations of sea
temperatures in home waters once daily and transmit the coded reports
by radio-telephone to Dunstable, via G.P.O. coast stations.

(iv) Lightvessels, 13 of which make observations of wind, waves, visibility and
air and sea temperatures twice daily. Of these vessels 11 transmit the
coded reports by radio-telephone to Dunstable via G.P.O. coast stations,

(V) Trawlers fishing in far northern waters, 19 of which make non-instrumental
observations and send their coded messages by wireless-telegraphy or
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radio-telephony as convenient, to British, Norwegian or Icelandic radio
stations. Owing to physical difficulties, no record of these observations is
required to be kept aboard the trawlers.

'The meteorological observations made aboard all the above vessels, with the
exception of trawlers, are recorded in special logbooks and are forwarded to the
Marine Branch for climatological analysis.

In July an expedition aboard the yacht Pefula left the United Kingdom to drift
with the Equatorial Current to Barbados. She was equipped as a selected ship for
making and transmitting radio weather observations en route. Also recruited as a
selected ship in October was Dr. B. M. Cwilong’s non-magnetic yacht Princess
Waimai, engaged on a scientific voyage in the Atlantic and Pacific Oceans.

Table 1, page 123, shows the number of vessels of each class monthly throughout
the year.

The table below gives an indication as to the trades in which British selected
ships are engaged.

Table 4. Numbers of British selected ships on main routes from
and to the United Kingdom

Australasia, mainly via Suez or the Cape .. .. 58
Australasia, mainly via Panama .. . .. 47
Far East .. .. .. .. .. .. ~0
Perstan Gulf .. .. .. .. -, .. 10
South Africa .. .. .. .. .. . 16
West coast of Africa .. .. .. .. .. 8
North Atlantic .. .. .. .. . .. 65
West Indies .. .. .. . .. .. 27
Atlantic coast of South America .. .. .. 33
Pacific coast of South America . .. .. 16
Pacific coast of North America .. .. .. 21
North-west Europe e e . .. .. 14
Trooping service .. .. .. .. .. 9
Falkland Islands and Antarctic - .. .. 13
World-wide “ tramping ”’ .. .. .. .. 104

(¢) ForeigN SHIPS

Radio weather messages from ocean weather ships operated by other nations in
the North Atlantic and from foreign selected merchant ships have also been received
regularly throughout the year at the Central Forecasting Office in Dunstable.

(d) WHALERS

Arrangements were again made for selected British whaling vessels to co-operate
in the Antarctic as they did during the previous season. Radio weather messages
from these ships in which the ship’s position is given in cipher, were routed via
South African or Australian radio stations. Eleven British whaling vessels were
recruited for the season 1953—54.

(e) QuaLITY OF OBSERVATIONS

A regular and careful scrutiny of the logbooks of British selected and supple-
mentary ships shows that in general the observations are made carefully and
accurately by the voluntary observers aboard the ships and that the radio weather
messages are regularly transmitted to the various authorities concerned. Port
Meteorological Officers and Merchant Navy Agents report that, in the course of
their personal visits to the ships, they have ample evidence of the interest that
ships’ officers show in this voluntary work and in the care they take of the meteoro-
logical instruments loaned to them.

The ships thus loyally carry out their voluntary international function. The
logbooks and messages from the ships, too, in most cases are prepared with great
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care. Many of the logbooks contain interesting detailed observations of unusual
meteorological and astronommical phenomena, as well as of oceanographical and
ornithological subjects. On the average this year some 115 logbooks were received
monthly in addition to logbooks and forms kept aboard Canadian and Norwegian
ships, which are dealt with statistically in this office by arrangement with the
authorities concerned.

Among their other activities certain selected and supplementary ships make
observations of whales on behalf of the National Institute of Oceanography, and
special radar observations are also made aboard selected ships which are fitted with
radar.

(f) Rabio REPORTS

Table 2 shows the numbers of British selected ships, Marid ships, foreign ships
and lightvessels reporting to Dunstable, and the number of messages received at
the Central Forecasting Office, excluding reports received from ocean weather
ships. It is not practicable to prepare similar tables for other areas, but the map
on page 126 shows the general distribution of British selected ships on a day picked
at random,

Of the reports received from selected ships in the eastern Atlantic, a 12-monthly
check showed that approximately 569, were received within one hour of the time
of observation and 799, within two hours.

(g) EQUIPMENT
Table 3 shows the distribution of instrumental equipment on loan to voluntary

observing ships.

2. Ocean weather ships

During the year each of the four British ocean weather ships completed six years’
service.

Station “‘J”’ (JULIETT), in position 52° 30'N, 20° 0o'W, was manned on 352 days
of the year either by a British or a Netherlands weather ship; the station was vacated
on 13 days due to landing sick members of the ships’ company to hospital at
Londonderry.

Station “ 17 (INDIA), in position 59° 0o'N, 19° 0o'W until 1200 G.M.T. on
29th August, 1953, and subsequently in position 61° 0o’N, 15° 20'W, was manned
on jo05 days by British weather ships; although technically “ on station” ships
were moved from §9° 0o'N, 19° 00'W, to position 60° 47'N, 14° o1'w, for special
purposes on a total of 31 days. Other absences amounting to 29 days were
occasioned by landing patients to hospital at Londonderry or Stornoway (7 days),
search and rescue duties (7 days) and late sailing of relief ship due to repairs (6 days).

The weather ships carried out a full programme of meteorological work, including
surface and upper-air observations, which were transmitted to Central Forecast
Office w/T. Search and rescue exercises were carried out whenever practicable in
co-operation with aircraft of R.A.F. Coastal Command with the aim of keeping the
ships’ companies conversant with search and rescue drill and organisation. During
these exercises mail, newspapers and urgently required stores have been dropped
by the aircraft.

The weather ships’ navigational aids are used regularly by both civil and military
aircraft flying over the North Atlantic; 8,422 aircraft made use of the facilities
provided by the ships during the year. Radio contact was made when necessary
with ocean weather ships of other nations. Special arrangements were made for
the ships to provide navigational aids to the B.0.A.C. aircraft carrying H.M. the
Queen to Bermuda, to the aircraft conveying the Prime Minister to Bermuda and
return, and to certain Canberra aircraft on trans-Atlantic flights.
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Special routine observations of the sea water temperature-gradient were made
aboard Weather Recorder with a bathythermograph loaned by the Admiralty.
Observations were made twice daily when steaming and when on station down to a
depth of 450 ft. Observations utilising a wave recorder, loaned by the National
Institute of Oceanography, have been made regularly and satisfactorily aboard

Weather Explorer.

Oceanographical work was carried out for the Ministry of Agriculture and
Fisheries and the Fisheries Division of the Scottish Home Department. This
included towing of plankton recorders, taking samples of sea-surface water and
jettisoning of drift bottles. Since 1st January, 1954, on behalf of the National
Oceanographical Institute, plastic envelopes have been jettisoned daily on station
in connection with an investigation into oil pollution. Some special cinematograph
observations of waves in rough weather alongside Weather Explorer were made
from an R.AF. aircraft, for a special investigation being undertaken by Imperial
College. Magnetic variation swings have been carried out on station for the
Hydrographic Department of the Admiralty.

Weather Explorer attended the Review of the Fleet by H.M. the Queen at
Spithead on 15th June, 1953. The master and officers of the ship acted as hosts
to a number of guests from the Meteorological Office who witnessed the Review,
the illuminations and the fireworks,

Weather Recorder when on duty at station INDIA was appointed by the Oceanic
Control to direct the search for a missing U.S.A.F. B 36 aircraft, followed by a
lengthy search for survivors and wreckage, in which several aircraft also took part.
Weather Recorder recovered the pilot’s body and transferred it to U.S.S. Wackamore.
O.W.S. Weather Observer took over from Weather Recorder when she arrived “ on
station ”’. 'The search lasted seven days, during which a very large number of the
messages were dealt with aboard the ships. The ships steamed 806 miles, but gale
force winds made the searching a difficult operation. Both ships located some
wreckage,

Inst. Capt. S. W. C. Pack, Deputy Director of Naval Weather Service, Admiralty,
sailed as passenger in Weather Explorer from Greenock to Londonderry to study
the meteorological routine of a weather ship at sca. No major damage was sustained
throughout the year by any of the four ocean weather ships, but Weather Explorer
had her 16-ft dinghy smashed beyond repair when the ship was hit by a heavy sea.

The Marine Superintendent sailed from Greenock as passenger in Weather
Observer and transferred to Weather Recorder at station INDIA for the homeward
passage, to gain first-hand knowledge of life and routine aboard a weather ship
at sea.

Logbooks and upper-air data were received regularly from all four British weather
ships and from the Netherlands weather ship when she operated at station JuLIETT.
Microfilmed copies were made and distributed to the other nations signatory to the
North Atlantic Ocean Stations Agreement.

In accordance with the 1949 North Atlantic Ocean Stations Agreement, a
Netherlands ship was scheduled to perform five patrols at station JuLIETT during
the summer. At the request of the Netherlands Government this schedule was
reduced to four patrols, and agreement was reached with the Netherlands Govern-
ment for a financial settlement to be made to the British Government for providing
a British ship to undertake the fifth patrol. Each British weather ship had a period
in harbour for overhaul and repairs during the year.

3. Marine climatology

Routine work carried out during the year in the Marine Branch of the Meteoro-
logical Office included:
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(a) CoLLECTION OF OBSERVATIONS

The numbers of meteorological logbooks received cach month in the Marine
Branch from selected and supplementary ships were as follows:

Table 5. Meteorological logbooks received in the Marine Branch
1953 1954
April] May ‘ June | July | Aug, ‘ Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar.
189 | 127 | 13 | 113 | 81 | 132 | 116 | 104 | 124 | 118 | 99 | 141

Logbooks and upper-air data have been regularly received from ocean weather
ships at stations INDIA and JuLIETT. Microfilm copies of observations made at all
other North Atlantic ocean weather stations and, by courtesy of the U.S.A.A.F.,
data from Japanese ocean weather ships in the Western Pacific, have also been
regularly received.

(b) ANaLYsSIS OF OBSERVATIONS

(1) Observations from logbooks received from British voluntary observing ships
and from ocean weather ships and from naval logbooks were punched on to
Hollerith cards. The total number of observations punched was 257,955.
The large number of Hollerith cards which are available in the Marine
Branch make possible the special climatological statistics and investigations
on a world-wide basis which were undertaken during the year.

(i) Tabulations of all observations in the Southern Hemisphere made by British
observing ships, totalling 50,100 observations, were supplied to the Massa-
chusetts Institute of T'echnology for a special project, and since July a replica
of these tabulations has also been sent by request to the Union of South
Africa.

(iii) Tabulation of swell and wind conditions in southern North Sea was made
by decades and months from the year 1920 to provide data requested by the
Royal Netherlands Navy.

4. Currents and ice

The computation of data for the preparation of surface current charts of the
North Pacific Ocean, eastward of 160°w, has been continued.

5. Admiralty Pilots and charts

(a) The sections relating to surface currents have been entirely rewritten for
new editions of six Admiralty Pilots required during the year, and generalised
current charts have been prepared for these where necessary. Sections relating
to ice in three of these Pilots have also been rewritten. The revision of the
meteorological sections of the six Pilots has been co-ordinated with the world
climatology branch and meteorological charts have been prepared for these
publications in the Marine Branch,

(b) During the year a new request has been received from the Admiralty to
supply information relating to currents to be placed on the series of Admiralty
Navigational Charts. Information for six of these charts has been forwarded.

6. Special work

(2) Meteorological and ocean current statistics for ocean stations INDIA and
JuLIETT in the North Atlantic covering the period April-December, 1950, and the
years 1951 and 1952 were prepared and distributed. The preparation of similar
statistics for 1953 is well advanced.

() Work proceeded on investigations into the incidence and characteristics of
temperature inversions at ocean weather stations in relation to the synoptic situation.
A series of special observations have been made aboard the ocean weather ships to
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determine errors of exposure of air thermometers, hygrometers and rain-gauges
aboard ships. As a result of other investigations, modifications have been made to
the radar sets to improve accuracy. 'I'rials have been made with some success with
a dan buoy associated with electrical resistance thermometers to determine whether
this equipment can be used by ocean weather ships for measurement of air tempera-
ture-gradient near sea level in moderate or strong winds. Further sets of simul-
taneous radar wind measurements have been made by pairs of ocean weather ships
as often as possible, when they relieve on station, as a check on errors of radar
wind observations.

(¢) The editorial work of the new edition of the Greenland and Barents Sea
Meteorological Atlas was completed and the * copy’’ forwarded to the printers.

(d) Work proceeded on investigation into wave data, also on climatic fluctuation
in the tropics.

(e) Co-operation on such subjects as the measurement of waves was maintained
between the Marine Branch and the National Institute of Oceanography, and much
use was made of the records held by the Marine Branch in the problem of heat
exchange between ocean and atmosphere.

(f) Papers were produced on the following subjects:
(i) Frost smoke and unusually low air temperatures at ocean weather

station INDIA.

(ii) The storm of 31st January to 1st February, 1953.

(ii1) Variations of air and sea temperatures at ocean weather stations in short
periods.

(iv) Humidity over the Atlantic Ocean.

(v) Cargo ventilation aboard ship.

7. Inquiries

(a) Information including statistical tables and charts of marine data were
prepared for the Naval Weather Service, other Government Departments, scientific
institutions and commercial firms. Examples of such information included;

(i) The occurrence of thunderstorms at sea (for the World Meteorological
Organisation).

(ii) Wave statistics supplied to the U.5.A.A.F. and the Royal Netherlands
Navy, Saunders Roe Ltd. (flying-boat constructors) and Lloyds Register
of Shipping.

(iii) Weather conditions at the time of collision between two ships Haiti Victory
and Duke of York for the U.S. Coastguard Section.

() Information was supplied to the Ministry of Transport and Civil Aviation
for several formal investigations into serious shipping casualties, which were held
during the year. In three of these cases—the Guava inquiry in Novermber, 1953,
and the Sheldon and Belldock inquiries in March, 1954—the personal attendance
of an officer was necessary. Further information was supplied prior to the appeal
against the finding of the Court of Enquiry into the loss of the Princess Victoria,
which was heard in September, 1953, and information was supplied for the formal
investigation to be held on the losses of the Michael Griffiths, Yew Valley and
Island Magee.

(¢) During the year over go inquiries necessitating certified statements of
weather conditions were answered in addition to numerous telephone requests,

8. Publications

Quarterly numbers of The Marine Observer for April, July and October, 1953,
and January, 1954, were published. Reprints of the atlases Quarterly Surface
Current Charts of the Atlantic Ocean and Indian Ocean Currents were published.
A completely revised edition of the atlas Monthly Meteorological Charts and Surface

129






Py ‘suog ® ULIE 'O UMPITAL "M o Amedd | i o aasu] [ M * pUAL] pruvy
PYT 0D umao1lad 0ssyg A0 °f AZUSWIBIAL "] | T v satae(] ‘[ " ySnquaps] osssy
‘P ‘our] YI[BIMUCWILIO)) 9 UI3pIaqy ©* suoAT 'H ‘H © poomiex ynwg ') "H aum 20uD43qss]
O ®HOH 'Y uosiem [ umpreq ' "H sd1e ') 'H ’ Snavuny
Py ‘our] loyouy jeordg *(Q YIOPIMAl ¥ 'O ‘4’0 ‘Uoswoy ], ‘S ‘M vipoonsy
"p¥] dur Jeig anig IPH A UOPPIA "d EW .:oEo> "1 L e
*pyT op Buiddiyg pueeaz maN R[Mog "M " ©+ Jamog 'H ‘d A'H0O ‘UOS[IA "M ysnapur gy sudusg
Py 0D R [Pqdure) oBunj T uoeIIdn) 'y [ Asfum] SSOUNIRY VY - uaN 2aquery
P o) Suiddiyg piojmern) o AoyepR( 'O WYL, VY tUddIn) DY uoapag Kiayun(g
P “0D UoIGIy X [[IARS ‘Meyg proJIeH A °J A1d "H 'O _MEeyo- saqIo,] g «Eunﬁ\c uommo(]
"PYT ‘seul] [IeIAl [edoy - audeyseH ‘Y sI1280Y "0 [emoed 1, 0w
*07) UolIeSIABN] WEIIG IYIDEJ sueAy 'Y croonsef NV pioppdy "§ A A 09zn))
"P¥T “Yoe[g 3 "soig UOSP[EUO(] BuIplImM N o POOH T N PO "M Tt SaqUauA0))
Y] ‘siowiealg AUI UL ueATyng ' "L UOMOIA] 'Y 40 ‘UBWIUT CAA L 14pynbig) uv)
"py] s13uiesig sul Ueln) " 1PZIERd N Autooydpg g Y Heynoy | LD UO[)
"Py] ‘sIowrealg aul uel)) 13qe(ys [ OWED 'S M auoIPIA *f upnvy ) Uvl)
"PI] ‘sIawiealg aulr uel)) -1 (I " I Y| 1§S10GB7Z "M ag o ‘uosdung D "H j129Gww ) uvl)
*PYT ‘sIswIedlq aury ue) umolg [ uiiqoH "M D °d 133810 'Y [ upupyIng uny)
"py] ‘our [I¥H foure) [ o Joyong [ uosuaqoy 1 °f wnozny3] fo 411
‘P ‘our] duLg fagon ' are[-Telie] D 'Y suoung ‘Y g 23Ut F5IVTUL)
00 ‘NS BIpUJ ysniag meT D" o 1Pg " | WNW “aw CD's'a 's1ed0y 'Y g pavTpULY])
P ‘Yo % 'SOIf UOSPIEUO(] 1adooyy 11 UBdORIA 'Y | o 340 ‘qooy °f y00) wido))
PIT oD Iayue], ysuug :OmmEo: L ‘N UOSIIPUIL] "M 'V u0sad1090) 'y [ ANORDIPUF YSUILLLY
"p¥] ‘suog R yuedoy ‘H “ pre[iod "D ¥ ©roImqung, °d aepsi1qg " "L ma4fuay uoivg
PY] ‘suog g yuedoy ‘H M1, °d SIYEON "M D umolrg 'y 'q Apanpy uoing
"Py] ‘suog 3 Yyues3oH ‘H T osamog 'd 'd saqrod "M " PRy ¥ L arp g woivg
P37 “op Surddiyg sua(g . Axreg "M eruecy JRIDIOONA " auapuoayy
"py] o) Burddmg siamg Lorperg g T ung LS 400 ‘sueaq 3 "D suojsIay
P ‘our Jelg anjg © Jadoo) T Aemojoy ‘[ ©roorsta aym o ADIS DIDAISHE
‘P o) uoqly 1§ [[Aeg ‘meyg "By S H premdeH 'S "L Aourary, *f oI
P11 o) Burddiyg weaig pulfensny UOSLLIOIAT "H D% 'V 'H U PN S [ SopDULY
"PYT ‘o) % pueaying ‘[ *g ARIATIOORIA *[ warooM ‘[ 4 °d " osppe( [ 1431y
"PYT ‘ssur [RIA [eAoyg TIANERIYM Y " uosR [ mopemg [ g Aqip
0D R OH 'V UBRWIOH " 'Y uospiae(] "y 'V Lorprug M d i
PYT oD 3 org D I UOS[OIIN ([ 'Y JPpuexay "H °d ax00)) ' ‘[ UvISIQOAY
"PYT 0D B PG D A OSSO HY paoymersy "H "N J3YOBULOTy Y upisuvyfy

SHANM() AO144() YIDLLIO) NIV.LAV)) dIHG

o1aVY] HOINIS ONIAYESH() TVAIONII]

(pS6T ‘oA ISTE Surpud 183X) SAUVAY INTATTIOXA

131



"p¥] ‘aury Hog [PNYEIX " SMPNJ "M T Aaame] N L " 401214 Hod
“p¥T ‘oury 104 AoyrEyg "M [O9IN "IN "M IHP3d "H °d aurd 1dod
Py ‘PUFT 1104 uoaspoIN ‘[ °d souo[-doqun(y g 10 1 °f T UJOIULT 140
‘Pa] ‘eury 110d uojdurory ")) ‘Y aursy 9 ‘L piojdue ‘0 ') T uosyInf 140
"P¥T ‘duv] 10d stae(y "M [ sueaq [ " Ape "M T poun(y j40d
Py ‘sur] 11od nexed ‘'H'M ouie[ "M 'Y AW ‘Lapreg M PUDQSIALT 240 ]
P ‘aury og QIOWIIANT 'Y 'O [Pmo3g [ ], _ pusysumo, "y °D apwiapl 140d
*07) uonEdIARN] WEdS [BIAUaN) weiyeq ‘0 uoieq ‘g "D ' Jowjag ‘H o jaropiy g
00y NS [BIURHI() g JR[NSUIUI] $2U80G 1) sauof "o *[ omv_bovm NG viutio g
‘1] ‘seur [refA |BLoY uosuIoJ, ‘g aunoasy °[ TANCE Cacy uein g o PULD
‘P¥T ‘seury [N [BAoy uap[mosy °d [ruuo) [ SEWOYT, 'S "M Avnspivg
p1T “on Burddiyg puefeayz man 132uUag A ue[|ly ‘' 'g ureng ‘(g vourdog
"p¥T 0D Burddiyg pueedz moN " AemYOOH A poo] *g "J .. 1A M D H mnuvdog
Py ‘soury |IBIAl [BA0Y UMR(J D Jadiepy Yy N m ad ,hu:ookr Ko Rt | soqung
‘P ‘soph R SIOPIY sqny ‘g anseT [ ‘H " osstamd [ 24pnI0
"1 oD Burddiyg puefeaz maN Tmonng Uy [ 90303 "V Aesurey "I ¥ [ uv40
P ‘S2UI] UAIIBAA UoOjIsuyof wag *f M | - uosumeynm °d A [ ‘q°g'0 ‘uosTip A °f Tt D10IS DAON
PIT 10D UOLIBSIABN] WEBI1E [eIdPa] souof "Y' | *° *+ Bunox [y Jayomg "M T woySuIoN
SAUIT USLIBAA UOIStjOf “IPH 'V D 'L Troaurem Hd UoAuay "H ‘D puvppunofmaN
"PY] 0D Uclqly 2 [[IABG ‘MeEYG ©7 SMIUNEIAl "H eI °S °f e M A | vipAISRE MAN
‘00 ® OH 'V s119q0y ‘H © mopId T D ©tuosapuy ‘AL [ A0ISAN
"P¥T 0D B WG D A PPOL ‘N 'd uosdurlg Y T °S HE0 ‘Telred M ], uvgsLnpy
‘PIT o) UoIqTY R [[IABS ‘mMEBUS aoAog ' TN 'd [ A'NY ad ‘sauuef oy Y DOADID
"PY] o) 3 uog dheyf Y8y o eSS "H I o olddiL, ‘M N &o8av
"p¥T ‘queqapoorg [ 9“1, 190mE] "D "M USIIM CH Y uosOE[ Y ‘D) 40svpUD
“PYT “queqapporg ‘[ 3 1, " PROBIEH 'Y uosiqiay] 'y °[ uosdurtg “ DIy
Py ‘s1oquB], [19YS 13aureq ] sueAy ‘S ‘(I CAIRD) "N wni0g0f
‘P ‘s1UR], [[9YS sauo[ °f '§ yuomey ‘H D uospIEyoRy "N "I, vpndury
Py ‘uosiireR] °[ 3 1, soyreds "H emEiry W [ T J[BNOYIBIM M asindur
‘0D B 'soxg Aqqrg souo[ "y BRE-1101 TV A | UOSWIBI{[IAA Y aanyspouvy
‘P31 ‘SAUr] UdIIBAA UOjSUYO[ apeM °d Jaddey "IN (T | : Tt joo) 5 d40tussaf
PV oD Burddiyg puejeaz maN spue|pueg "H Y uewman [ ‘¢ wNH “ayd “osa Ay ‘9 H munangy
‘pr] o uiddiyg pusieaz man : udaIn) '], yso) 1v [ sunydo "H 3 DIDLOIOE]
'py] ‘uosuarel] ' Q[ sukexoo)) "H 'N usAlNGg. O ¢ s’ “HE W ‘UOMBYM ‘[ snakodipry
"PYT 0D uolq[y 3 [[lAeS ‘meyg "t uopuen 'y uogstym [ L, "O°ATDH ‘UOSTYINY (T 1S In105)

SIANMQO HEO144(0) yg01440) NIVLdV?) dIHG

O1avy HOINEG ONIAMESE() TVIIONIA]

(ponunuod) SQUVMYV INATTADXA

132



*'07) % UOSISpUIY] °d
"PYT 0D "§'S [Tl 2]3seD uotup)
_'pv1‘usensleq 'S o

“PYT “'0D) UOIQIY % [[IAES ‘MBS
.OU uw GUWO\LNW _.H. .—.

Py o) 3 Bury ‘pre[ng

"py1 o)) % Bury] ‘prE[MY

Py ‘sIque], 1[PUS

"P¥T 00 "S'S WEH

"] ‘s1UET, 11248

"pYT ‘saul] 1Al [eLoy]

"PYT ‘SIYUB, [[PYS

Py “'soag Maquuie|

‘) R IOH 'V

"pI] ‘Ul Ioyduy

" Ul JEIS An(g

*P¥T 0D UOnEBIABN] JIPBL],

P “0) uoileBdiae) WeG [BIApP]
*07) 299 U3SBA[RG "IYD)

py¥1 oD uonediaeN wedlg [elapa]
'07) 2p uosIpusH 'J

Py ‘o) Suiddiyg @ 110 2188y
"P¥] ‘OUlT UOS[IA\ S UBULIS[IH
"pyT 0D 'S'S uoled

Py o) Suiddiyg pue[ed7 maN
"pa] 0D Suiddiyg puejesz maN
"pa] ‘o) Burddiyg pue[eaz maN
"py] "0 Bulddiyg puejeaz MIN
"PYT “0D 'S'S TIBIAL 3[3sED Uoru]

ue|y "M
marqg o
uostIolAl A
<+ juadieg A
(1/4 Buryjiom 120
"o ) amgm D "d
©rosaume[ °A D
puowly ‘A 'd
uaipnog (1 D
©c uoswioyy, 'y
TTRAPFPNS 'd D
UOSUI[WIO ], *M
£e3] "M "M
ssuof 'y
2lqoN D [
swelIm “H
 9PEM ‘M
© soneQg ‘S D
© aleH 'O 'H
uosuyof ",
uosey "1,
umorg ‘H [
- uewyono))
PIYD "A "D
- uueN CH I
Ia3Ied "9
PUEYD (1
e ) Cf
swooxg "H 'd
QD [

uojne ‘g -
WIPHAL "d
©+ uojungy *

A1xa g °

T PAYL W
ﬁ_oﬁswo 0
<+ Kezzig [
Tt osueAy r.—...
©t 003E], A

saqio,] 'V *

uepraquiey) g *
- UIAIT *
BUNox "M -
UNPPPM ‘A 'H T
** UOSIEM "G
sewioy, [, *q °
uojapsiyL, g °
©1 puemoy *
ABIINJAT "M\ °

** ysuuepj '

SPRLI " *
uospIeyary -
puejdug AN

Bohoom_: O << i

¢3hhhkhmhzm

[199XH °]
uosseIA] [
sueay ‘[
[IMH "4

uoswioy |, ‘S
PAOIT '€ "M "D
g4’ ‘uosduroy g, "N
sweg 'Y H

Pleqy2Iy 'S 'd

: 12qIef] 'Y

o wHO (A

.. .. hoﬁpﬁ.&rb .U
1a1peg "H "IN

.m.m.E nﬁdom ..—”

sa1AB(] ‘H

poiied) " "H

. s1eayg D [
HONH “ay “orsta ‘e100N [ M
unoynbjo) ' °f 'V

©+ Apeuuasy g [

- 8unox ‘H

1404 g

ey " 'V

©oyaag N Y H

9jood ‘A A 'H

uonoys "H "H

soymyg 'Y

swmng g °

‘4g-o “Jayoyid ‘9

rata “grgro ‘uoiBunye] g -
uouny °H -

UBIpPIO)D ')

mayfejy ‘H ‘O

<<UHH

DUo X
213507y 42759y UL Y

1140023440 4]
1iunato

Daisa A
0JUITULS)
yonusy
SNISUYo04 ],
YNSSHLY,
snupoy I,

10123 J,
SNpoSvuUa T,
prapy 2)dwa g
Tt SMYyIDwR]a
vHuUD4D I

- anpg KeupAg
LIPDLL XISSNG
ylofing

pdQ wiayinog

: 1354205
UIINIDS

ouipa 4 ung
o1oR]

sprouday
ojo1Suvy]
BINSUvY
pipuupy

vIDy vy

3]1sD) DI0IPA]

133






{a) From the British Museum (Natural History):

*“ This is well worth publication, for there have been very few observations on the mating
behaviour of these fishes. Quite recently the pairing of flying-fishes of the genus Cypselurus
has been seen off the Californian coast. In Indian waters the natives of the Coromandel
coast catch spawning flying-fishes with brails as the fishes gather around piles of floating
brushwood placed in the water by the natives.

“The  cloudy and slightly phosphorescent streak ’ is presumably the milt from the male.
Something very similar was seen during the observations off California.”

&) From Mr. D. N. F. Hall, a scentific officer in the Colonial Research Service, at present
warking in the Marine Biological Association at Plymouth on an investigation into the flying-
fishery of the Barbados:

“ During the course of my investigation into the Barbadian flying-fish fishery it has been
necessary to delve deeply into the relevant literature. As far as I am aware, there has been
only one previously published record of an observation of mating in flying-fish (Miller, D. J.:
“ Notes on the embryology and behaviour of the flying-fishes (Cypselurus) off the coast of
Southern and Baja California **; California Fish and Game, Vol. 38, 1952, No. 4). Miller’s
record though is rather sketchy, which makes the observation of Captain Baxter of great
interest: the description of belly-to-belly pairing in flying-fish is quite new. However, |
think Captain Baxter must be wrong in his belief that the fish were of the ¢ biplane ’ variety.

“All the flying-fish of this form which have so far been studied, have eggs which sink in
sea water; the eggs are quite unable to stay at the surface unless they are attached to some-
thing, and for this purpose they are provided with sticky tendrils which apparently intertwine,
forming strings of eggs which adhere to floating objects. The most frequently found floating
objects are pieces of seaweed ; off Barbados bunches of Sargassum weed are found with these
strings of eggs threaded through and through, though how the fish achieve this result is not
known. The eggs (presumably) that Captain Baxter mentioned appear to be floating un-
supported, which suggests that the fish were of the ‘ monoplane ’ variety (Exocoetus spp.):
but it should be noted that Miller did not mention weed either, though the fish he was
watching were definitely of the * biplane ’ variety.

“ The large fisheries for flying-fish off Barbados, Cebu and the Coromandel coast of India
are carried out by day, and this may account for the dearth of information on the spawning
habits. It is interesting to note that both Miller and Captain Baxter made their observations
at night—possibly spawning in flying-fish is restricted to the hours of darkness.”

CURRENT RIP
North Atlantic Ocean

M.V. Rangitoto. Captain C. R. Pilcher, 0.B.e. Curacao to Southampton.
Observers, the Master, Mr. P. Lay, jrd Officer, and Mr. B. Anstey, 4th Officer.
20th September, 1953, 2025 G.M.T. A well-defined current rip was observed
running NNE-ssW. On crossing the line of demarcation the vessel yawed quite
violently to port. There was no change in sea temperature. Air temp. 81°F,
sea temp. 84°.
Position of ship: 24° 31'N, 55° 10'W.
Note. This observation was made in the flow of the North Equatorial Current. There is,
however, a good deal of variation of the direction and rate of current in this region, mainly

due to wind variation, so that the rip was probably due to the meeting of two local currents
produced by different winds.

Gulf of Aden

S.S. Clan Brodie. Captain B. Vernon-Browne. Colombo to Aden. Observers,
Mr. C. J. Abbott, 2nd Officer, and Mr. E. E. Coote, 3rd Officer.

r3th August, 1953, 0og3o ship’s time. The vessel passed through a very pro-
nounced line of demarcation, running approximately sw—NE, of different currents.
While passing through the line the ship’s head was swung strongly to the southward,
and three turns of the wheel were not sufficient to stop the swing until the stern
had cleared the line. The current on the western side was setting strongly to s.
It had been observed, by latitude of Venus on meridian at ogoo, that the ship had
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been set to northward since o530. The position of the ship and the line of
demarcation coincided with the position and direction of the 1,000 fathom line on
the chart.

Position of ship: 12° 46'N, 47° 25'E.

DISCOLOURED WATER

Gulf of Aden

S.S. Lancashire. Captain A. N. Williamson. Aden to Colombo. Observers,
Mr. D. C. Montieth, 2nd Officer, Messrs. ]. W. Waldie and J. F. Code, 3rd Officers.

14th September, 1953. From oooo to 0520 5.M.T. the vessel passed through
four clearly defined areas of discoloured water. It had a milky appearance and
was apparently luminous, but only in the fourth area {0505 to 0520) were there
any signs of phosphorescence. While passing through the third area (0255 to
0310) a marked fishy odour was noted. In all the areas the height of the waves
decreased and wave crests were invisible, Soundings were taken at frequent
intervals but the bottom was not reached at 150 fathoms. Sea and air temperatures
were constant throughout. At o200 Ras Baduwa was observed at bearing 117°,
distant 30 miles, by radar. Wind s, force 5-6. Sea and swell moderate. Tempera-
tures: dry bulb 76°F, wet bulb 73°, sea 74-7°. Cloud, Sc 2/8.

Position of ship at oooo: 12° 54'N, 53° 18'E.

PHOSPHORESCENCE
Arabian Sea

M.V. Glenartney. Captain H. E. Readshaw. Colombo to Aden. Observer,
Mr. A. W. E. Johnson, 3rd Officer.

15th to 16th August, 1953, 1823 to 0200 zone time. At 1823 milky phosphores-
cence was observed of a slight greenish colour, which had the same light value as
the sky so that the horizon was difficult to discern. At 1830 the phenomenon
brightened suddenly to a full milk-white. Spray looked darker than the surrounding
sea. At 2004 the luminous appearance of the sea ceased abruptly, although a glow
could be seen in the sky ahead. The appearance of the sea at 1823 and 1830 was
repeated at 2023 and 2045 respectively. The full milk-white appearance reached
maximum brightness at 2103 when the horizon was very sharply defined. At 2133
the brightness commenced to fade again until the light values of sea and sky were
the same. More variations of brightening and fading occurred again from 2200
to 2203, but at 2219 the phosphorescence brightened so that the horizon was easily
discernible, and these conditions remained much the same until 2320 when it all
ceased abruptly. Maximum brightness occurred at 2310. Further patches of
milky phosphorescence of moderate brightness were seen at 2345; these patches
became continuous at about ooio, when the horizon was easily discernible until
daybreak.

It was noted that the phosphorescence was not carried aboard by spray, this
appeared dark against the background of the sea. During the brightest periods the
phosphorescence completely masked the wave crests and gave the sea an appearance
of unnatural calm at once belied by wind, motion of the ship and spray coming
aboard, Wind w-sw, strong breeze to moderate gale, rough sea, moderate swell.
Visibility clear, no moon.

Position of ship at 1823: 11° 48'N, 56° 03'E; at 0200: 13° 02'N, 54° 22'E.

Note. Many observations of the bright white uniform phosphorescence known as ** white
water *’ have been published in this journal. The special points of interest in the present
observation are that the white water was seen in a preliminary phase, less bright and greenish

in colour, and that this process was repeated a second time, after all luminosity had dis-
appeared, resulting in a re-establishment of the white water at full brilliance.
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Gulf of Aden

M.V. Enton. Captain R. F. Hellings. Aden to Fremantle. Observer, Mr. F. N,
Dalzell.

8th September, 1953, 1930 G.M.T. Sparkling pinpoints of light were observed in
the area illuminated by the vessel’s deck lighting. The bow wave appeared creamy
green in colour. Frequent milky-white blobs of phosphorescence were observed
with average diameter 25 to 30 ft, which, on coming within the range of the vessel’s
deck lighting glowed a bright green. These blobs were visible about 200 to 300 yd
ahead. Wind calm. Sea smooth, slight swell. Temperatures: air 85°F, wet bulb
80°, sea 84°.

Posttion of ship: 12° 40'N, 45° 48'E.

Off Coast of Sumatra

M.V. Anshun. Captain A. Naismith. Jeddah to Penang. Observer, Mr. F. T.
Quinn, 2nd Officer,

13th September, 1953, 1930 6.M.T. Dull and infrequent patches of phosphores-
cence about 3 ft in diameter were observed close to and on both sides of the ship.
The luminosity, frequency, diameter and area of these patches increased con-
siderably with increasing precipitation, which at 1940 was heavy, reducing the
visibility to 2 miles.

At this time phosphorescent bands were observed passing from port to starboard,
about one every 3 sec, emitted from a point 1 mile ahead and 2 points on the
starboard bow. The bands were moderately bright and during the time of observa-
tion retained the same brightness and maintained the same apparent speed of
revolution until they disappeared at 1950. During this phase the patches of
phosphorescence were exceptionally bright, those close to the vessel illuminating
the superstructure to a considerable degree and having a diameter from 6 to 12 ft.

The patches became less frequent and duller after the disappearance of the
bands and by 2000 they also disappeared, although the prevailing weather conditions
existed for two hours after the phenomenon was last observed. Air temp. 85°F,
dew point 80° sea temp. 87°. Light F'ly breeze, sky heavily overcast with Ns
and Fs. \Veather moderate rain; v1s1b111ty 8 miles.

Position of shlp 06° 00N, g6° 00'E.

Note. This is another interesting observation of the phosphorescent wheel, several instances
of which have been published in the post-war volumes of this journal.

STORM
Red Sea

M.V. Wairangi. Captain R. A. Barns. Aden to Suez. Observers, Mr. D. A.
Rogers, 3rd Officer, and Mr. M. J. England, 2nd Officer.

31st July, 1953, 0630 G.M.T. A bank of what appeared to be dust passed south-
eastward and was visible on the radar screen in a manner similar to rain. Ac and
As were developing to N and building up towards the ship, wind Nw'N, force 2, sea
irregularly rippled. At o700 the ship crossed a line of sand suspended in the water
extending NE-sW, in which small quantities of green slime or vegetation could be
seen. At this time towering Cu clouds were prominent to N and E and increased
rapidly in amount. By o750 the sky was almost black to N with Fb and Cb. A
few minutes later the wind increased from NNw, force 3 to force 8 very rapidly, and
lightning was seen. At o805 there was torrential rain with wind force To—1 I, waves
increased in height and the sea was covered with driving spray. There was very
frequent lightning and heavy rolls of thunder. Visibility was very short indeed,
the air being filled with rain and spray, and the ship almost stopped. Air tempera-
ture fell from 89°F. to 77°.

At o815 conditions began to improve, wind from N decreased to force 8 and the

137



rain eased considerably., The sky was still completely overcast, visibility about
2 miles and improving. Until 1010 the ship passed through rain squalls of varying
intensity but conditions were moderating, although at various points to windward
the sea was seen to break with spray driving over the surface, During the next
two hours weather gradually improved and air temperature rose to 82°. Much
lightning was observed during the ensuing night.

Position of ship at 08o0: 14° 50'N, 42° 0g'E.

WATERSPOUT

Red Sea

S.5. Martand. Captain H. Fosbrooke. Port Said to Aden. Observer, Mr. D.
Moore, 3rd Officer.

12th September, 1953, 0855 ¢.M.T. On approaching Abu Ail channel a narrow
waterspout was observed near the western side of Jabal Zuqar Island. It proceeded
in a NE'ly direction and increased in width as it travelled. At ogo7 it reached its
maximum diameter and then began to become narrower and longer until ogog,
when it disappeared. The waterspout reformed at og11 but only remained visible
for 2 min, and finally disappeared midway between Jabal Zuqar Island and Abu Ail
Island. The photograph shown opposite page 124 was taken from the ship.

Position of ship at ogoo: 14° 11'N, 42° 43E.

North Atlantic Ocean

S.S. Manchester Explorer. Captain J. L. McLaren. Campbellton to United
Kingdom. Observer, Mr. G. K. Booker, 3rd Officer.

28th August, 1953, 1740 G.M.T, A large Cb cloud was observed 20° on the port
bow, base 5,000 ft. From the base of this cloud a slim pencil-like cloud grew
rapidly. At first this thin cloud protruded straight from the base of the Cb, but
later it curved slightly to one side. 'The phenomenon was plainly visible for about
10 min, and when it disappeared 5 min later it seemed to be rolled up from the
bottom, giving the impression of a sleeve being pulled inside out. Course o0g6°,
12 kt.

Position of ship: 55° 42'N, 10° og'w.

WHITE PATCH




ST. ELMO’S FIRE
North Atlantic Ocean

S.S. Macharda. Captain R. A. Penston. Port Said to Savannah. Observer,
Mr. G. W. Sinclair, 2nd Officer.

14th July, 1953, oboo G.M.T. St. Elmo’s Fire was observed on the main aerial.
It commenced as numerous small luminous globes strung the length of the aerial,
which became brighter and merged together until the whole of the wire was glowing
brightly from end to end. The phenomenon lasted for 15 min. Sky completely
overcast with continuous rain; lightning visible to northward but not close to the
ship.

Position of ship: 31° 58'N, 72° 40'W.

FOG
Off River Plate
S.S. Imperial Toronto. Observer, Mr. R. Barnes, 3rd Officer.

2oth September, 1953. It was noted that when passing the mouth of the River
Plate there was a large drop of pressure, the wind shifted to the sw and there were
two hours of fog. Once clear of the river area the weather cleared and the pressure
rose again.

26th September, 1953. Bad weather was experienced once more as we passed
the River Plate, northbound. The pressure dropped, and it was completely over-
cast with continuous light to moderate drizzle. The weather improved once we
were clear of the area again.

Note. 'The above observations were forwarded to us by the Controller, Canadian Meteoro-
logical Division, who commented as follows:

“ We suggest that the bad weather might have been due to a marine inversion over the
area. The following observations were taken from the ship’s logbook on the zoth.

Air Dew Sea Present Past
Time Position Temp. | Point | Temp. Pressure Weather | Weather Wind
(°F {°F) °F)
0000 33°24's, 51° 48'w 62 57 58 1012.5, falling c o 30°, 16 kt
0600 34° 30's, 53° 00'w 60 57 58 1011.3, falling o~ o 10°, 15kt
1200 35°30's,54° 18'w 58 58 1003.3, falling [} f 270°, 9 kt

* Both air and sea temperatures dropped sharply, with the air temperature finally remain-
ing higher than the sea. Under these conditions St cloud apparently formed at the top of
the inversion, which would account for the drizzle. Fog could also be expected in these
conditions.”’

UPWARD MOVEMENT OF RAIN

Mediterranean Sea

T.E.S. Tectus. Captain F. Leask. Casablanca to Vado. Observer, Mr. R. G.
Taylor, 2nd Officer.

27th August, 1953, 1530 G.M.T. As a Cu mass moved over Conajeta Island
a large turret began to form and rain was observed falling. As the cloud became
centred over the valley (marked X in the sketch) the precipitation could be seen
rising again in a marked upward stream on the mountain slope. At no time,
however, did it appear to reach the cloud base again.

Position of ship: off Ibiza Island (Balearic group).
Note. It is possible for rainfall seen from a distance to appear to rise by perspective if a
strong horizontal wind is carrying it towards the observer. In the interesting observation
above, however, the conditions prevailing at the time indicate that the rain was really being
carried up. On the previous day a shallow depression with a wide warm sector had moved
ESE into northern Spain, and by noon on the 27th the warm front had spread across Spain
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and become nearly stationary over the Balearic Islands, where winds in the lowest levels
were NE'ly. Associated with the arrival of this depression, colder air was brought over the
area of these islands at higher levels, making conditions favourable for strong convection.
A second cause assisting convection was provided by the sloping hillside over which the rain
was ascending. This ground was probably strongly heated by the sun from about 6530 local
time. The formation of the turret cloud is evidence of strongly rising air, which was sufficient
to carry the rain upwards nearly, but not quite, to the cloud base.

REVOLVING CLOUD

Atlantic Ocean (off Casablanca)

T.E.S. Tectus. Captain F. Leask. Punta Cardon to Casablanca. Observer,
Mr. M. P. Fisher, 3rd Officer.

23rd August, 1953, 1010 G.M.T. 'The wind dropped completely and at xorg it
rapidly veered through s to sw and Nw, reaching force 6. A low cone-shaped
cloud was observed bearing 340° revolving in its passage. At the same time a
large mass of very low, black, ragged Fb (maximum height 1,000 ft) was seen
bearing 020°. This was also revolving anticlockwise, the upper edges being
clearly seen to be in constant movement downward. Both these cloud masses
moved northward. At 1020 the air temperature had risen 3° to 77°F, causing a
very warm (close) atmosphere, during which an air current could be clearly seen
dividing almost overhead; coming from E it split into two marked streams, NW
and s. Fragments of Cu could be seen being sucked into the vortex of the large
Cu mass.

By 1030 the cone cloud had disappeared and the second cloud became elongated.
The barometer at this time had fallen sharply to 1010°5. At 1045 the wind was
again NNE force 2—3. Air temp. 75°F. Barometer 10130 and rising. Other cloud
formations at the time, dense Cs, dissolving, high Sc and Ac, 7 oktas.

Position of ship at roro: 33° 31'N, 08° 44'W.

Note. This is interesting, as observations of rapid rotatory or * boiling ”” movements in
cloud are usually made only when the undersurface of a thunderstorm cloud is directly
overhead. The synoptic chart for this date shows no unusual features, so that the cloud
revolution must have been due to some very local conditions.

LINE OF CLOUDS
Off Nova Scotia

S.S. Fort Avalon. Captain B. Powell. Halifax to St. Johns. Observer, Mr. R. W.
Keene, 1st Officer.

1st July, 1953, 19oo G.M.T. On a bearing of 030°(T) a cloud was observed in the
shape of a smooth rounded hummock or mound. The upper edge was smooth
and clearly defined but the bottom was obscured in thin stratus cloud. After a few
minutes this developed into four equally clearly defined hummocks which began to
grow quite rapidly, the upper edges breaking off into fragments. At 1915 the mass
joined and was seen to be moving SE, taking the shape of a huge spiralled horizontal
cone, the leading edge forming the apex. At the time of the motion the formation
was rapidly dispersing outwards, until at 1930 it was bearing 115° in the form of
detached Sc. The height of the base of the cloud was estimated to be 8oo to 1,000 ft.

Air temp. 63°F, sea 51°. Wind 270°, 15 kt. Visibility 10 miles, very light haze.
Course 074°, 14 kt.

Position of ship: 45° 26'N, 58° 54'W.
Note. Synoptic charts for 1st and 2nd July show that a cold front moved in a SE direction
over the ship at about 1900 G.M.T. on the 1st. The pressure gradient along the front was

weak, with little if any precipitation along it; the cloud was mainly at medium cloud level.
The observation and photographs suggest that the lenticular clouds were lying along a
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the full range of the spectrum was visible. Sun’s altitude 29%°, bearing o57°.
Wind sk force 5.

Position of ship: 13° 52's, 102° 25'w.

Note. This observation was accompanied by a coloured sketch which cannot be reproduced
here. It shows rather more than half a complete rainbow the greater part of which is white
tinged with yellowish or pale orange colour on its upper edge. Towards the horizon the bow
is obscured by cumulonimbus cloud from which heavy rain is falling. In a clear gap in the
rain sheet the bow 1s seen continuing for the short distance between the undersurface of the
cloud and the horizon. In this small section it appears as a normal rainbow showing the
colours of the whole spectrum, in the order appropriate to the primary bow.

Brilliantly coloured rainbows are formed by raindrops greater than #% in. diameter. White
rainbows are formed by fog or cloud containing very much smaller drops, &% in. or less in
diameter. ‘The observation is of interest as we do not remember ever having received one
where part of a bow was white and part coloured, or where, owing to the approach of the
heavy cloud, what was essentially a white rainbow was changed into a wholly coloured one.

LUNAR HALO
South Pacific Ocean

T.S.8. Captain Cook. Captain J. Cook. Balboa to Wellington. Observer, Mr, A.
MacLean, 2nd Officer.

1g9th July, 1953, 0730 zone time. A distinct lunar halo was observed with radius
20° and width 3°. At og30 the radius was 30° and width 3°, but at 1115 it had
disappeared. Throughout the observation the sky appeared to be cloudless.

Position of ship: 33° 40's, 167° 24'w.
Note. The large halo was perhaps Scheiner’s halo, the radius of which seems to be somewhat
variable, but averages 28°, measured to the inside edge. Another possibility is Feuillée’s
halo with radius of nearly 32°. Both these halos are rarely seen. An observation of Scheiner’s
halo by 5.5. Mandasor is given in the previous number of this journal, page 79.

Bay of Bengal

S.S. City of Khios. Captain W, Dick. Bombay to Vizagapatam. Observer,
Mr. J. A. Parsons, 3rd Officer.

19th September, 1953, 1530 G.M.T. A lunar halo was observed with two arcs of
contact. 'The inner radius of the halo was 20° 46’. The edges of the halo and the
contact arcs were soft and merged gradually into the night sky. The arcs were
slightly fainter than the halo. The phenomenon was observed for one hour, when
it was obscured by Ac. Altitude of moon, §4° 35".

Position of ship: 14° 32'N, 83° o6'E.
Note. This is an interesting observation, as the two arcs intersecting the halo, which seem
to have been quite clearly seen, are not included in the recognised halo phenomena.
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DAY-TIME SKY COLORATION

South Pacific Ocean

S5.5. Kent. Captain P. P. O. Harrison. Curagao to Wellington. Observer, the
Master.

3oth July, 1953, 1700 s.M.T. (0600 G.M.T.). Cloud during the day had been
thick As and Ns, but about 1630 wind freshened w, force 4 to force 5 and a clear
patch developed between 190° and 220° and altitude 10°. All the sky that could be
seen in this patch was a pale green in colour and of a uniform intensity.

Wellington Weather broadcast a *“ low ” g9o mb as being in 40, 147°W, moving
E, which subsequently passed about 400 miles due s from the ship.

Position of ship: 34° 31's, 135° 51'W.
Note. The observation of a green coloration of a patch of clear sky in the day-time, in

distinction to a similar green sky seen in the west at or after sunset, is one of the old nautical
prognostics of bad weather. We rarely receive an observation of it.

GREEN FLASH
North Atlantic Ocean
8.8. Macharda. Captain R. A. Penston, Port Said to Savannah. Observer,
Mr. J. W. S. Dunn, 4th Officer.
1oth July, 1953, sunset. A cobalt-blue flash was observed, the duration of which

was about 4 sec. Visibility excellent.
Position of ship: 32° 57'N, 51° 52'w.

Indian Ocean

M.V. Port Napier. Captain D. G. H. Bradley. Fremantle to United Kingdom.
Observer, Mr. E. R, Jenkins, 3rd Officer.

25th July, 1953, at sunrise. A brilliant blue and green flash was observed lasting
2 to 24 sec.

Position of ship: 25° 42's, 103° 24'E.

Pacific Ocean

S.S. Kent. Captain P. P. O. Harrison. Panama to Wellington. Observers, the
Master, Mr. T. Bennett, Chief Officer, Mr. B. Smith, 4th Officer.
26th July, 1953, 1720 s.M.T. The sun set with a brilliant green flash which turned
to cobalt blue at the last instant. 'The whole phenomenon lasted for 31 sec (timed).
Position of ship: 24° 25's, 116° 40'W.

New Zealand Waters

S.S. Kent. Captain P. P. O. Harrison. Liverpool to Wellington via Panama.
Observer, the Master.

23rd September, 1953. At sunrise there was a brilliant instantaneous green
flash, followed by a steady emerald green of about 1 sec duration. The sun was
slightly flattened on its vertical axis but there was no other change from its normal
appearance. The early dawn sky was very red.

Position of ship: 39° 27's, 177° 07'E.

Sea of Japan
S.S. Lake Pennask. Captain A. Donald. Vancouver to Moii. Observer, Mr.
B. N. Kasmer.

24th September, 1953, 0850 G.M.T. At sunset, as the upper limb of the sun
dipped behind a bank of Sc, it turned from orange to whitish-yellow (about the
colour of the moon when high), then flashed a bluish-purple or violet colour. Air
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temp. 72'3°F, wet bulb 68° sea 73-4°. Weather, showers, sky overcast with Cu
and Sc except where the sun was setting, where the Sc was very broken.
Position of ship: 37° 42'N, 135° 36'E.

Note. The above constitute an unusually interesting batch of green flash observations.
Those of S.S. Lake Pennask were forwarded to us by the Controller, Canadian Meteorological
Division. There are three observations of the blue flash, which is not often seen. A further
example of this will be found in the observation of S.S. Kent, under the heading of Abnormal
Refraction. It should be noticed that the durations of the flashes seen as blue ones, or as a
green flash followed by a blue one, are longer than are usually given for this phenomenon.
The blue flash is an additional part of the phenomenon not usually seen and therefore the
combined duration when it is seen must be longer. To see the blue flash, the atmosphere
near the horizon must be unusually clear; in most cases the blue light is scattered during its
travel through the long horizontal extent of air. This applies with even greater force to the
observation of the violet flash, the wavelength of light of this colour being still shorter, and
the observation of 5.5, Lake Pennask is therefore of very great interest, such an observation
having very rarely been made. The observation of 5.8. Kent on 23rd September is also of
interest as showing two different green colours in succession. This has been seen on a few
previous occasions; it means that towards the end of the green flash a certain amount of blue
Hght got through, changing the colour to emerald green.

SCINTILLATION
Atlantic Equatorial Waters

M.V. Paraguay. Captain W. S. Thomas. Las Palmas to Recifé. Observer,
Mr. J. Connell, 2nd Officer.

25th August, 1953. During the middle watch, after the sky in the E had cleared,
Canopus was observed to be apparently rapidly changing colour from red to violet
through all the colours of the spectrum. After about half an hour the principal
stars of Orion were seen to be similarly affected. Sirius and Canopus were the most
noticeable, and the phenomenon was plainly visible to the unaided eye. Visibility
excellent.

Position of ship: 02° 44's, 31° 56'W.

Red Sea

M.V. Arabistan. Captain J. E. Cooke. Suez to Aden. Observer, Mr. P. H.
Alexander, 2nd Officer.

25th September, 1953, evening. In the vicinity of the Daedalus Reef the stars
Sirius, Procyon, Achernar, Canopus, Dubhe, Kochab and Deneb were observed
to be changing colour. Sirius clearly showed flashes of bright blue and green with
a slight tinge of red. Achernar and Canopus showed very bright red and bright
green, and the other stars red and green. Achernar was the first to be noticed and
was seen with the unaided eye; Canopus on rising could also be seen changing colour
without optical aid, but all the other stars required binoculars to see the colour
changes. With Canopus and Achernar it was possible to see the colour changes,
red-white-green-white-red, etc., one colour to the next every } to 4 sec. The
apparent colour changes with Sirius ceased when its altitude reached 273°, when
Procyon reached 26° and Dubhe 20°. The other stars changed colour continuously
as none of them exceeded an altitude of 15°. Sky cloudless.
Note. It is unusual for scintillating star colours to be seen so clearly with the unaided eye,
except sometimes in connection with the brightest stars, such as Sirius. This is particularly
so in the case of S.8. Paraguay’s observation, where all the spectrum colours were so seen.

PURPLE LIGHT
Caribbean Sea

S.S. Kent. Captain P. P. O. Harrison. Liverpool to Wellington via Panama.
Observers, the Master, Mr. T. Bennett, Chief Officer, Mr. B. Smith, 4th Officer.

13th July, 1953, 1855 to 1go5 s.M.T. The first purple light was observed between
bearings 230" and 340°, at an altitude approximately 25°. Sunset had occurred at
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1844. The second purple light at 1920 to 1925 was not so well defined as the first,
and was seen first at an altitude of approximately 10°, descending to about 5°. This
phenomenon was observed a little to the s of the sunset. At the same time the
northern portion of the horizon was an egg-shell blue merging to a brilliant orange
further s. The purple twilight appeared above the orange. At the time of the
first purple light a bluish crepuscular ray was observed radiating to an altitude of
37° in a NE’ly direction from the direction of the sunset. Cloud 1/8 Sc on horizon.

Position of ship: shortly after leaving Curagao, bound for Colon.

Note. A number of observations of the first and second purple lights on dates between
the 13th and 26th July, seen both after sunset and before sunrise, have been received from
S.8. Kent, Space will not permit the publication of these observations in full; the first one
is given above.

'The first and second purple lights are normal phenomena of a clear sky after sunset but
are not by any means regularly or clearly seen, especially in temperate latitudes, The first
purple light appears as a pink or purple glow, the margins of which are ill-defined covering
a considerable part of the western sky, when the sun is about 3° below the horizon. It reaches
its greatest brilliancy when the sun has descended to 4°, and disappears when the sun is
about 6° below the horizon. Before sunrise the order is reversed. In the various observations
of S.S. Kent the duration of the phenomenon was from 5 to 15 min. The altitude of the
glow descends as the sun descends, and on one occasion 5.5. Kent observed it to extend down
to an altitude of 5° before disappearance. The second purple light is fainter and more
difficult to observe, beginning when the first one ends and ending, according to theory, at
the time of disappearance of astronomical twilight, i.e, when the sun is 18° below the horizon,
though long before that time it is much too faint to be seen.

There is a special point of interest in S.S. Kent’s observations of the second purple light.
It was seen with durations between 5 and 18 min on different evenings and mornings, and
appeared to be localised like the first purple light, the altitude and bearing being recorded.
According to theory, the second purple light should cover the whole sky uniformly, though
it would only be likely to be seen in the western part of the sky. This and other phenomena
of the clear sky at twilight do, however, vary considerably and probably require further
investigation.

AURORA
Gulf of St. Lawrence and North Atlantic Ocean

S.S. Rialto. Captain J. A. Etches. Hull to Montreal. Observers, Mr. J. A.
Pettinger, 2nd Officer, and Mr. A. M. England, 3rd Officer.

11th August, 1953. A magnificent display was observed commencing at o110
G.M.T. and lasting until daylight at o700, It started in the NW at about 5° altitude
and rose to go° in the course of 10 min, gradually extending to the eastern and
western horizons. The aurora took on many varied shapes during the first two
hours, and then became arranged into three separate layers running E and w. The
brilliancy of the display was equal at times to civil twilight; the colour was whitish
throughout.

Position of ship: 52° 37'N, 52° 37'W.

12th August, 1953. Aurora was observed commencing at or3o G.M.T. and
lasting until daylight at 0700. The first signs were in the Nw at an altitude of 10°;
it rose to go° and spread over the whole of the northern sky. There was nothing
spectacular about this display and it was not very bright, about equal to the bright-
ness of the Milky Way; the brightest part was in the Nw. By o230 cloud had
developed and obscured most of the aurora for about an hour. At 0330 the cloud
cleared and a fascinating display was then observed. Many different shapes were
noted in rapid succession. One of the main features was the varying brilliance,
as though an electric current was being stepped up and down at rapid intervals.
By 0430 the area covered was from 40° above the northern horizon to 20° above the
southern. The colour was white throughout and the brilliance equal to civil
twilight.

Position of ship: Gulf of St. Lawrence, north of Anticosti Island.
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13th August, 1953. At Father Point aurora was observed commencing at o120
G.M.T. in the E, then forming a whitish band running e-w. The altitude was 50°
from the northern and southern horizons. This lasted until daylight.

zoth September, 1953, 0o45. A mild display was observed which took various
forms and changed with great rapidity. By o1oo the sky became completely over-
cast with thick As and no further observations of the aurora were possible, but
during a slight break in the cloud sheet it was noticed that two moons were visible,
one overlapping the other by about one-third. 'The true moon was the upper,
with its image overlapping its lower edge.

Position of ship: north of Anticosti Island.

Note. The observation of the double moon is remarkable. A similar observation by M.V,
Derryclare was published on page 16 of the January, 1951, number of this journal. What
makes these observations so interesting is the fact that there is no known explanation of the
phenomenon, occurring, as in these observations, with the moon at considerable altitude.
The doubling of sun or moon, or parts of them, by abnormal refraction near the horizon is
a different thing altogether and is fairly common. It is noteworthy that the separation of the
second moon from the real one is the same in both observations, about 10’.

VERS  HQ
oER Riz
o® Oy,

South Pacific Ocean

M.V. Rangitoto. Captain C. R. Pilcher. Balboa to Wellington, New Zealand.
Observers, the Master, Mr. A. Finch, 2nd Officer, Mr. B. Anstey, 4th Officer,
Mr. M. Candler, 2nd Radio Officer.

gth July, 1953. About half-an-hour after sunset three distinct auroral arcs were
observed. Referring to the diagram, the centre arc passed through the observers’
zenith on the plane of the true meridian. The altitude of the other two arcs was
50°. The three arcs were regular in form and extended to the horizon with uniform
{ight. The arcs remained distinct for a period of about 10 min and then gradually
faded, the eastern arc being visible longest. There was no moon and no dark
segment was apparent. Weather had been fair with occasional passing showers of
rain. No magnetic disturbance was recorded. Clouds 3/8 Cu and Fec.

Position of ship at 0412 G.M.T. (1730 8.A.T.): 34° 38’S, 160° 14'W.
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METEORS
North Atlantic Ocean

S.S. Oregon Star. Captain R. T. Hales. Cristobal to Le Havre. Observer,
Mr. J. L. Mate, 4th Ofhcer.

26th August, 1953, 2140 G.M.T. An extremely bright meteor was observed, but
as the sky was completely covered with As, through which the moon appeared as
a * woolly glow 7, it was not possible to estimate 1ts flight or magnitude. It was
sufficiently bright to illuminate the vessel with a green glow. It was observed for
about 1 sec and its track appeared to be in a s’ly direction from 270°(T) at altitude
40°, to 220°(T) at altitude about 30°, when it disappeared with a very bright flash.

Position of ship: 44° o1'N, 28° 48'w,
Note. As the moon was nearly full on 26th August (two days past full) and as it was only
able to transmit a *‘ woolly glow "’ through the cloud, this meteor must have been of most
exceptional brilliance, considerably exceeding the light of the full moon. Very few meteors
attain this magnitude and it is unfortunate that it was not seen in a better sky.

S.8. Baron Fairlie. Captain T. Scott. Tyne to Wabana. Observer, Mr. G. C. E.
Gibbs, 3rd Officer.

27th September, 1953, 2115 G.M.T. A meteor was first observed at bearing
260°(T) and altitude about 15°. Its slow flight described a parabola towards the s,
at first increasing altitude to 30° and then decreasing until its disappearance at
about 10° at bearing 1go°. On attaining its maximum altitude (30°) it was seen
to have a reddish-purple trail, and after 1ts disappearance the trail remained as a
pinkish-white streak for several seconds. Duration of flight of the meteor 3 to 5
sec. The sky was clear,

Position of ship: 56° 37'N, 21° 02'w.

Atlantic Equatorial Waters
M.V. Glenbank. Captain J. W. Grey. Buenos Aires to Avonmouth. Observer,
Mr. A. F. Wigham.

24th August, 1953, 0023 G.M.T. An orange-coloured meteor, magnitude about
—1, was first observed above a cloud at an altitude slightly over 11°, bearing 270°.
It moved eastward on a curved path, passed about 10° below Vega and 20° below
Deneb before attaining its greatest altitude at 34°. The meteor then curved down-
wards towards the E, diminished slightly in magnitude and finally disappeared at
about altitude 22° and bearing 070°. The trail was quite well defined and plainly
visible for just over 45 min while it maintained its original shape and appeared
almost stationary. The meteor’s chief characteristic was the apparent slow speed
of its movement across the sky; its duration was 15 to 20 sec.

Position of ship: 03° 55’s, 31° 26'w,
Note. The duration of this meteor trail was very exceptional, though still longer ones up
to two hours or more have been recorded on a few occasions. Another point of considerable
interest is the fact that the trail maintained its original shape for such a long time, implying
the absence of wind in the upper air at the heights occupied by the trail. Almost invariably
the trails change in form or show slow movement across the sky, even if they remain visible
for only a few minutes.

Pacific Ocean

S.S. Dewon. Captain R. G. Hollingdale. Balboa to Sydney. Observer, Mr. D. R.
Layard, 3rd Ofhcer.

25th September, 1953, 0727 G.M.T. A large white object was observed bearing
250°, altitude 30° (approx.), and was in the vicinity of the star Nunki. The object
was falling rapidly and almost immediately burst into an intensely brilliant green
flash lasting about § sec. The mast and rigging were sharply outlined in the flash.
As soon as the light faded a streak of dull light, with a golden tinge, was noticed
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extending downward from the point of explosion, with at least three small dark
falling objects being distinctly observed. The whole phenomenon occurred in
approximately 1} sec. It was a dark night, the moon being obscured by a heavy
bank of cloud.
Position of ship: 13° 12's, 124° 53'W.

Note. 'This is a very remarkable and possibly unique observation, We have had many
observations in which a meteor exploded and threw off bright portions but none, so far as
we can remember, in which portions of the meteor were seen as dark objects subsequent to
the explosion. They could only have been visible because they were seen with the light
streak as a background. Even so they must have been very large. Evidently the original
meteor was a large object which had it not exploded would have reached the earth’s surface
as a meteorite. As it was, the pieces observed must have ultimately fallen into the sea.

PHOTOGRAPHS OF ICE
Gulf of Pechihli

A report of ice seen from S.5. Hunan in February, 1953, was published in the
January, 1954, number of The Marine Observer on page 7, together with three
photographs opposite page 16. The photographs were taken by Mr. D. S. Southey,
2nd Officer, who also recorded meteorological observations at the time. We regret
that these observations were not received in time for publication with the photo-
graphs; in view of their importance we decided that, although late, they are worth
publishing, and are given below:

sth February, 1953, o6oo ¢.M.T. Photographs taken of ice. Air temp. 19°F,
wind NE, force 2. Position of ship: 38° 52'N, 118° 10'E (14 miles from Taku
lightvessel).

During January and February the ship was making voyages between Hong Kong
and Tientsin. Mr. Southey also reported that during the winter ice was seen as
far out as 50 miles from T'aku lightvessel. The lowest temperature recorded was
02°F on 16th January, 2000 G.M.T., 9 miles s of Taku lightvessel, where the ship
was stuck fast for 42 hours in close pack, of estimated thickness 18 in.

METEOROLOGICAL OBSERVATIONS IN THE NORTH SEA

It has long been customary aboard British selected and supplementary ships not to
make official meteorological observations when in coastal waters around the United
Kingdom. It seems that the general practice is to cease making observations when
in the vicinity of the 10o-fathom line. From a series of 5o consecutive logbooks
received in the Marine Branch and chosen at random, it was found that only two
contained observations east of a line Ushant to Scilly and only one contained
observations north of a line Fastnet to Scilly. Each of these ships had only recorded
one or two observations in these areas. It is fairly obvious that the reason for this
is the large amount of shipping in these narrow waters, necessitating constant
vigilance on the part of the deck officer on watch.

Included in this area is the North Sea, which is a district where there is a great
fack of meteorological information. Selected and supplementary ships, when in
the North Sea and out of sight of land, are requested to transmit radio weather
messages in the normal manner whenever circumstances permit. Even if a full
message in code form F.M. 21 is not practicable, an abbreviated message in F.M. 22
(the first six groups) or the short non-instrumental message F.M. 23 (four groups)
of the code will be very acceptable by meteorological authorities, 'T'he message
should be addressed in the normal way to Weather Dun Wire London through any
British coast station. These observations need not necessarily be entered in the
meteorological log because it is realised that ships’ officers are normally fully
occupied by navigational duties. It would, however, help in the eventual assess-
ment of the logbook if a note could be made in the ‘‘ additional remarks ”* pages
that radio messages continued to be sent in the English Channel and/or North Sea.

C. E. N. F.
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The Detection of Ice by Radar

An official investigation by scientists of the United Kingdom and Canadian Governments
into the detection of ice by radar took place in the summer of 1952 in the Hudson Strait.
A report of the expedition, in which Mr. L. S. Le Page and Mr. A. L. P. Milwright of the
Royal Naval Scientific Service and Mr. A. Hood of the National Research Council of
Canada participated, appears below; an account of the investigation has also appeared in
the Journal of the Institute of Navigation, Vol. VI, No. 2.

Introduction

The need for investigations into the detection of ice by radar became apparent
in the first instance when merchant ships reported that ice formations appeared to
be inconsistent radar targets, and that ships relying upon the aid of radar in
navigating through ice areas might in some cases be led into danger. Certain
investigations into the subject, notably those carried out by the U.S. Coastguard
Service and by the Swedish Defence Research Institute, resulted in the publication
of a great deal of useful descriptive information, but were not accompanied by
measurements of the actual echoing power of ice targets.

With the object of carrying the matter further, a special inquiry was made during
the 1950 and 1951 North Atlantic ice seasons, when a number of British ships on
the North Atlantic routes completed questionnaires in which the sizes and shapes
of ice formations were noted together with their radar detection ranges. This
inquiry was instituted by the Operational Research Group in the Marine (Naviga-
tional Aids) Division of the Ministry of Transport, which later analysed the data
collected and issued a report. There were, however, certain limitations in this
investigation. For example, the performances of the radars were not known, not
only because of inherent differences but because none of the ships carried instru-
ments, such as echo-boxes, for checking performance; further, propagation
conditions at the time of making the observations were not known,

The Ministry therefore considered the opportunities available for obtaining
quantitative scientific data, and the possibility of making observations from a
Canadian Government ice-breaker was followed up. The Canadian Department
of Transport was consulted, and offered accommodation on board the ice-breaker
N. B. McLean for a party to carry out the investigation. It was appreciated that
facilities for ice observation were necessarily subject to the routine programme of
the ship, but it was believed that a useful quantity of data could nevertheless be
obtained. The vessel is fitted with a Type 268 radar, which is quite suitable for
the measurement of echo strength; furthermore, on this ship the remote display
used for navigation is in the wheelhouse and other work can be carried out on the
main set in the chartroom. In respect of discrimination and size of scale, however,
this type of set is of course considerably inferior to a modern commercial set, and
these limitations affected other aspects of the investigation.

Aims and objects

(a) To assess the extent to which radar can assist in the navigation of ice-
infested areas such as those of the Hudson Bay and its approaches.

() To examine and classify the radar identification characteristics of the
various types of ice,

(¢) To determine desirable procedures for making the most efficient use of
radar in ice navigation.

(d) To determine the requirements of a radar which will be fully satisfactory
for ice navigation, e.g. in finding and navigating through leads in the ice.

(¢) To take measurements of the echo strengths of ice formations encountered,
and simultaneously to take such physical measurements as are possible in
order to relate echo strength to range, target size and shape, etc. In this
latter connection it was possible to make use of photography to a large
extent. Measurements of temperatures and humidity were also taken in
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order to determine the refraction conditions existing. When possible, it
was proposed that a radar reflector on a dan buoy dropped near the target
would be used as a standard of comparison, and the ice formation studied
from four or more aspects.

In the investigation, it was found possible to carry out a fair amount of this
programme subject to the limitations of the Type 268; but the dropping of a radar
reflector near targets proved impracticable as it would have involved the ship in
delays.

The work of the investigators was expected to fall into four main tasks:

(a) Measurement of the overall physical dimensions of the ice formations.

(b) Photography, not only with the object of obtaining a permanent record of
the shapes of the icebergs but also to record the p.p.1. display of echoes
from field ice and pack ice.

(¢) Meteorological measurements. These were considered desirable because
sub-refraction has so frequently been referred to as a possible cause for the
irregular detection of bergs.

(d) Observation of the radar echoes on the screen, and the measurement of
the strength of these echoes.

The description of the methods adopted and of the results obtained follows the
account of the voyage.

Account of the voyage

The N.B. McLean (3,254 g.r.t.) is a fully-fledged ice-breaker, her plates up to
well above the waterline being an inch in thickness. In the winter she is engaged
on ice-breaking in the St. Lawrence, and in summer visits the Hudson Strait and
Bay for the benefit of the ships loading grain at Port Churchill. The duties of this
vessel in the summer season are numerous. She takes out food, oil and coal to
certain lighthouses at the entrance to Belle Isle Strait, and to the Government
radio stations and the mission stations in the Hudson Strait. She carries relief
radio operators and cooks for manning the radio stations, and takes off those who
have completed their year of duty. She services the navigational lights in the
Hudson Strait at the beginning of the navigational season, recalibrates the pjF
stations, and remains in the Strait or the Bay until the navigational season is over,
in case any ship should require her assistance. Although she is not a selected
weather ship, she broadcasts ice warnings intended for the benefit of the grain ships
on the route to Churchill.

‘The master, Captain C. Caron, and the ship’s officers proved to be extremely
helpful, and did everything in their power to assist the investigation.

The voyage of the ice-breaker may be followed from Fig. 1. She sailed from
Quebec on 26th June, three days before the official opening of the Belle Isle Strait
to Atlantic shipping. On passage down the St. Lawrence, the meteorological
apparatus was rigged and the photographic gear prepared. Ice was first encountered
when approaching Blanc Sablon, a town on the mainland at the western end of
Belle Isle Strait. In the next ten days, in the Strait and its entrance from the sea,
there were seen an appreciable number of growlers and bergs, some of the latter
of immense size, and radar measurements and photographs were made of many
of these.

Leaving Belle Isle, the N. B. McLean proceeded in a direct route to Resolution
Island, at the eastern end of Hudson Strait. Off Labrador six medium and large
bergs were passed sufficiently close for experimental purposes, and many more
were seen but were too far off to be of value to the investigation.

Field ice was first encountered near Resolution Island on 1oth July, and on the
next morning, approaching Cape Hopes Advance, the vessel was in heavy pack ice
for about 27 miles (Fig. 10). There was brilliant sunshine and a cloudless sky at
the time; photographs were taken of the ice and its echoes, and measurements were
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also made of echo intensity. After calling at Cape Hopes Advance, the ship
proceeded westwards through the Hudson Strait, carrying out her various duties,
but little ice was seen until on the way back from Southampton Island, when
pack ice was again encountered, this time near Nottingham Island on 22nd July.
‘This ice was moving out of the Foxe Channel, which is the source of much of the
summer ice found in the eastern end of the Strait. Continuing eastwards, growlers
and bergs were encountered, especially near Big Island, and many large bergs were
later seen in the vicinity of Resolution Island.

It may be mentioned here that the bergs found in the Hudson Strait originate in
the Greenland glaciers. They are swept by tide or wind into the Strait north or
south of Resolution Island, and may travel westwards as far as Big Island, eventually
crossing to the south and either being grounded in Ungava Bay or leaving the
Strait by Cape Chidley.

The Hudson Strait was then traversed for the third time, the ship finally leaving
Southampton Island on 23rd August, and arriving at Port Churchill on 26th August.
No ice was seen in Hudson Bay, though a large field had been reported off Churchill
earlier in the season. This concluded the ice investigation and the party returned
to Ottawa by train. The N.B. McLean had spent seven weeks in the Straits,
making 28 calls. The total distance covered since leaving Quebec was about
5,000 miles.

Considering that in the quest for ice the programme of the ship was in no way
altered, the amount observed was very satisfactory indeed, especially since the ship
was under way at sea for only 37 days out of 61. All types of summer ice were
seen, from soft pack ice up to bergs 180 ft high, and were photographically recorded,
while detailed radar measurements were carried out on some 6o ice formations,
together with physical measurements and meteorological observations,

Apparatus used, measurements, and results obtained

(a) PuysicaL MEASUREMENTS

For determining the sizes of the ice formations, the method employed was to
measure the sextant angles subtended overall in the horizontal and vertical
directions, using the range as given by the radar echo in calculating the required
dimensions. The first measurements on a target were made at a range of 10,000 yd
or less according to the size of the formation, and usually at a range indicated by a
calibration ring on the radar. Since the horizontal dimension varied with aspect,
several measurements were made each time, usually commencing with the formation
a few degrees on the bow, next with it about 45° on the bow, and finally with it
abeam. For the calculation of height the vertical angle subtended when the
formation was 1,000 yd from the ship was found satisfactory in most cases. At
closer range, and especially for growlers and small ice, it was essential for the sake
of accuracy to take the sextant reading from a low deck so as to be as near sea level
as possible.

Where no echo was obtained from ice under observation—for example, from a
growler in sea clutter—a running-fix method was used to determine range. This
was facilitated by taking readings of distance run from the log indicator, and since
both ship and ice were similarly affected by tidal currents, the method was
considered to be reasonably reliable. An optical range-finder was available for
ranges up to 500 yd and was used on a few occasions.

Some difliculty was experienced at first in relating a radar echo to the ice
producing it, especially when several formations appeared at long range ahead of
the ship. This difficulty was minimised by installing a pelorus on the ship’s bridge
for the use of the observer, so that the bearing of the ice relative to ship’s head
could be measured with accuracy; microphone communication from radar to
bridge also speeded identification.

It was originally hoped that it would be possible to make observations on two
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or three targets at once, but the number of measurements required in the time
available prevented this from being done satisfactorily, and attention was therefore
concentrated on one formation at a time. The speed of the ship was usually about
10 kt, so that in most cases there was less than half an hour between the first echo
of ice appearing on the scrcen and the formation coming abeam of the ship.

(b) PHOTOGRAPHY

For visual photography of ice, there was available a De Vry 35 mm cine-camera
fitted with a Wallensak f4-5 telephoto lens of 6 in. focal length. Red and yellow
filters were also available, together with a number of reels of panchromatic film.
This apparatus was supplied by the Photographic Section of the British Admiralty
Signal and Radar Establishment.

Photography of the p.p.1. screen was carried out by using an automatic arrange-
ment that had been developed by the National Research Council of Canada. This
consisted of a Bell and Howell 35 mm movie camera adapted for single-frame
exposure by altering the shutter pawl and fitting a rotary solenoid below the
shutter bousing. A Simplex timer was used to set the interval and exposure times,
the exposure being maintained constant at 3 sec, i.e. one complete sweep of the trace,
while the interval time was adjusted to suit the ship’s speed (Fig. 2). 'The National
Rescarch Council also supplied materials and a tank for developing 35 mm film,
and it was therefore possible to carry out development of this film on board,
though this work was handicapped by the lack of a running water supply.

Photographs of ice formations were usually taken at about the same time as the
sextant angles were measured. The principal intention of such photographs was
to record the shapes of the bergs, etc., while the photograph taken abeam would
show the slope of the berg face that had first been towards the ship, on the
assumption that the berg had no rotatory motion. A record of the time and
position of each shot was set up on a board and photographed after each set of
exposures.

These photographs were not as satisfactory as had been hoped in respect of
clarity and amount of detail, even allowing for the fact that lighting was sometimes
poor and some photographs had to be taken into the sun. It is thought that better
results would be obtained with a plate camera with a telephoto lens for distant shots
of focal length two or three times that used in this investigation. The motion of the
bergs relative to the ship affords a means of taking stereoscopic doubles; such
photographs show not only the details of berg shape but also the sea state better
than a single photograph. Not as much improvement of contrast as was expected
resulted from the use of the red filter, and the yellow filter was used on the majority
of occasions. Photography of pack ice from the lower crows-nest at about 6o ft
above sea level was tried, but lanes were insufficiently visible for the photographs
to be related to the corresponding P.P.1. pictures.

Photographs of ice formations finally obtained as enlargements were suitable
for the main purpose of measuring the echoing areas presented at various bearings.

(c) METEOROLOGICAL MEASUREMENTS

In order to determine propagation conditions, it was necessary to measure the
refractive index gradient of the atmosphere in a vertical direction. Since this
refractive index is a function of temperature and vapour pressure, the required
information was obtained by the use of psychrometers. The instruments used
were an Assman psychrometer, employing mechanically aspirated mercury thermo-
meters and an electrical psychrometer, in which temperature sensitive resistance
elements are aspirated by the wind. All the instruments used were supplied by the
British Meteorological Office.

The electrical psychrometer was specially constructed at short notice for the
work on the N. B. McLean. The great advantage of this type of instrument is
convenience in taking readings, since it can be mounted in one position and read

154



at another, in this case up to 50 ft distant (Figs. 2 and 3). In order to measure the
vertical temperature and humidity gradients, it was originally intended to use this
psychrometer at a series of heights. A trial of this method was made on S.S.
Beaverford while crossing the Atlantic, and it was decided that it was more practi-
cable in a ship not exclusively engaged in weather observations to have psychro-
meters at fixed heights, unless special guide wires could be erected. On the
N. B. McLean, therefore, it was decided to use the electrical psychrometer only for
the highest level. For intermediate and low-level readings the portable Assman
psychrometer would be used, and at the middle level the standard wet and dry bulb
hygrometer in a screen would serve as a check.

General weather conditions throughout the voyage were good, and the ship’s
officers considered them rather better than were usually experienced. On many
days the sea was almost flat calm, while bad weather was unusual and did not
persist for more than a day or so. There was a high proportion of sunshine and
hardly any rain. Fog was encountered off Belle Isle, Cape Hopes Advance,
Nottingham Island and Resolution Island. On these occasions the radar was
invaluable in giving warning of the presence of bergs or in giving assurance that
none was drifting down on to the ship. Day temperaturcs averaged about 43°F
(standard thermometer in screen), the highest being 57-2° recorded off Cape Bauld,
and the lowest 33-4°, noted at o515 local time on 11th July over an icefield near
Cape Hopes Advance.

Sea temperatures were measured by using a special meteorological water bucket
to collect water, the bucket being emptied after the first filling and then filled again,
the thermometer bowl being filled twice from each bucketful before the reading was
considered reliable. Temperatures averaged about 39°F, with a maximum of 47-9°
noted in the River St. L.awrence, while 30-1° for the water between loose pack ice
was the minimum observed.

Conditions likely to lead to sub-refraction were particularly looked for, especially
when caused by the air flowing over the sea being appreciably colder than the seca
itself. It was found, however, that the air temperatures at all heights measured
were almost invariably higher than the corresponding sea temperatures, From
time to time, however, temperature conditions that might cause super-refraction
were evident. Visual mirages, often extremely marked and persistent, were seen
at various places. On one occasion at Cape Hopes Advance, such a mirage was
observed to extend over the whole range of the unobstructed horizon, and an ice
field appeared to be lifted up into the sky. Even apart from this, the clarity of the
atmosphere on fine days was remarkable, high land near the Labrador coast at
7o miles range being clearly visible on one occasion. Bergs could often be seen
at 20 miles or more, outside radar range, and were often approached near enough
to form outstanding visual objects to the eye before their echoes appeared on the
radar screen. In fact each radar target of ice encountered was seen by eye before
the radar gave warning of its presence, unless the weather was foggy or misty at
the time.

The electrical psychrometer was found to work well, and no electrical troubles
were experienced with it. It was, however, regarded by the Meteorological Office
as an experimental model only, and later it was possible to make some suggestions
to this Department for improving the design from the point of view of maintenance.
The Assman psychrometer was found to be very satisfactory though rather slow
in settling down to steady readings. It was used for measurements at the two
lower levels, about 30 ft and 6 to xo ft above the sea.

Simultaneous measurements at the three heights were not possible. Consecutive
readings were therefore taken, commencing and finishing with the high-level
reading. Not all readings were possible on all occasions. With an overtaking wind
the warm air and smoke blowing forward from the funnels rendered the electrical
psychrometer readings unreliable, while in rough weather the low-level observation
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was impracticable. Due to the fact that the instruments could not be mounted
away on the windward side clear of the ship, deflections of air flow caused by the
presence of the ship may have meant that the indicated temperatures were not
exactly those of the corresponding height in the free air around the ship. It is
believed though that the sign of each gradient measured was correct, and that the
value was reasonably close to the true one holding at the time.

Barometric pressure was measured on the ship’s aneroid barometer. Any
inaccuracy caused by not employing a standard mercury barometer was likely to
have very little effect on the rate of change of # with height as calculated from the
formula below.

Calculations were made to determine the refractive index and hence the value
of M at each height, using the formulae:

e
(n— 1) 10* = 7T9 (p —+ 4800 %)

M= (n+ hja— 1) 10°
refractive index of the atmosphere
absolute temperature
total atmospheric pressure in millibars
partial pressure of water vapour in the atmosphere in millibars
excess modified refractive index
height of observation above sea level
radius of the earth.

M-curves have been drawn for those occasions on which sufficient temperature
and humidity readings were obtained; humidity near sea level is at the conven-
tionally assumed figure of 989, and vapour pressure has been calculated accordingly.
The curves indicate that in the measurements of 41 formations, conditions tended
to reduce echo strengths and thereby detection ranges on 32 occasions (i.e. some
degree of sub-refraction was present) and to increase them on seven occasions.
These results have been discussed with Dr. J. A, Saxton of the Radio Research
Organisation of the British Department of Scientific and Industrial Research, and
it is his opinion that within, say, three miles of the ship the reduction in echo
strength due to the conditions found in this investigation would be of little
significance, and very much steeper gradients of M would be required were sub-
refraction (as ordinarily understood) really the cause of the ** freak *’ short detection
ranges which have been reported by ships.

Another theory which has been put forward, and which might be mentioned here,
is that local sub-refraction occurs due to a pocket of cold air lying to leeward of a
berg. Dr. Saxton’s opinion is that there is little to justify this theory, and those
results of the present investigation which can be used to test it do not indicate any
obvious relationship between wind direction and echo strength.

Thus, while the possibility cannot be discounted that atmospheric conditions
may be such as severely to reduce detection ranges in some areas or circumstances
in which ice is found, no positive indications of this were discovered in the present
investigation.

Where =

[ T T T

) :-Em"@"‘]

(d) RADAR IMIEASUREMENTS

‘The set fitted in the N. B. MacLean was a Type 268 marine radar slightly
modified to improve the automatic frequency control and to provide remote controls
at the bridge display position. All measurements were, however, carried out
from the main display position in the chartroom at times when the equipment
was not being used for navigation.

In order to provide a continual check of the performance of the radar, a 3-cm
test set was installed and was permanently coupled into the main waveguide run
by a 20 db directional coupler. The test set was a Type TS-13-AP and included a
signal generator with an output variable down to go decibels below 1 milliwatt
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(dbm) for measuring receiver sensitivity, a thermistor bridge for monitoring power
output and a wavemeter. The installation in the chart house is shown in Fig. 2.

‘The radar aerial was mounted 5 ft forward of the mast at an average height
throughout the voyage of 65 ft above the waterline; at this height the mast was
18 in. in diameter and produced a stern shadow sector on the p.p.1., the mast
subtending an angle of 17° at the scanner. This prevented a useful series of
measurements being carried out on bergs abaft the beam, since these bergs would
enter the shadow sector at comparatively short ranges.

‘The Type 268 radar is inferior to modern British radars in respect of range and
bearing discrimination, having a pulse length of 075 #sec and aerial side lobes only
12 db below the main beam. The Type 268 was, however, very suitable for range/
amplitude measurements since the maximum range performance was comparable
to modern British marine radars. Table 1 shows the characteristics of Type 268
and of a standard British radar in common use.

Table 1
CHARACTERISTICS TYPE 268 A BRITISH RADAR
Power output .. . 27 kW 7 kW

Aerial beamwidth to hallf-pow'e;-

(a) horizontal . . .. .. | 25° 1-7°

(&) vertical .. .. .. | 20° 26°
Aerial aperture .. .. .. | 301n. X 6}in. | 48in. X 3in.
Aerial gain (measured) .. .- | 500 700
I.F. bandwidth .. .- .. | 5§ Mc/s 10 Mc/s
Pulse length .- .. .. | 0775 usec 0z usec
PR.F. .. .. .. .. | 500 p.p.s. 1000 P.p.S.
Receiver sensitivity .. .. | 87 dbm 02'5 dbm
Wavelength . .. .. | 3cm 3 cm

A comparison of these characteristics shows that the calculated maximum range
performance of the two equipments is practically identical.

In view of the fact that the standard ship’s radar had to be used with the scanner
continuously rotating, it was decided to carry out measurements on the P.p.I.
rather than on an “A”-type scan. The method adopted consisted firstly of
adjusting the brilliance of the p.p.1I. in such a manner that the receiver noise was
just painting with the receiver gain control at maximum. To measure the amplitude
of an echo, it was necessary to reduce the receiver gain until the echo was just
painting for 50%, of the time. The amplitude of the echo in decibels above the
receiver noise level was then represented by the amount of attenuation introduced
into the receiver. The gain control was calibrated by injecting a known signal into
the receiver from a pulsed r.f. signal generator (T'S-13-AP) of sufficient amplitude
just to paint on the P.P.L for various gain control settings. An accurate indication
of the setting of the gain control was displayed on the meter measuring the voltage
across the gain control, and the calibration of the gain control was checked
periodically.

In view of the fact that the ship had a tight schedule of work and could not
therefore alter course to allow measurements to be carried out on all ice formations
sighted, measurements, with a few exceptions, had to be restricted to those
formations lying on the ship’s track.

Range/amplitude measurements were carried out on §1 different ice formations,
varying between small ice floes and growlers to large bergs up to 180 ft high,
though more were sighted. Nearly all these measurements were carried out under
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calm sea conditions, and on only three days was ice encountered in rough sea
conditions, with sea clutter extending out to between 3,000 and 4,000 yd. During
these three days four growlers were sighted visually which passed close to the ship
but which were not detected by the radar. Three of those are shown in Figs. 4,
5 and 6, and it will be noticed that all have smoothly rounded surfaces, which
would account for their poor echoing properties. As they were undetected by the
radar it was not possible to get a measurement of their size by the normal method,
which consisted of measuring the range of the ice from the ship by radar together
with the angle subtended by the ice by means of a sextant. An estimate of the size
of the growler shown in Fig. 6 by means of the running-fix method of establishing
range was 8 ft high by 27 ft wide by 16 ft long, and an estimate of the volume
above the water is oo cu. ft. Since the volume of ice visible above the surface is
between o1 and o-2 of its total volume, depending upon the age of the ice, the total
weight of this growler would be somewhere between 60 and 140 tons. This
growler is, therefore, a fairly large piece of ice quite capable of inflicting damage to a
merchant ship if hit at speed.

The fact that these particular pieces of ice were not detected by Type 268 radar
does not mean that they would not have been detected on modern British radars,
which have better range and bearing discrimination. This improvement in dis-
crimination, together with the provision of swept gain in the radar receiver, increases
the probability of detecting targets in sea clutter for the following reason. Sea
clutter echoes are returns from the steep wavefronts in an arca illuminated by the
radar beam at a given range. The area of the growler is usually small compared
with the area of sea illuminated by the radar beam and any measure which tends
to decrease this discrepancy will make the echo from the growler increase relatively
to the echo from the sea surface. Nevertheless, the echo amplitude of the growler
must be greater than that of the sea clutter, in order for it to be detected with
certainty.

It was fortunate that the majority of measurements were carried out in calm seas,
since it was possible to carry out measurements on pieces of ice which would
otherwise have been undetected by the radar. By plotting the range/amplitude
curves of these pieces of ice and comparing them with the range/amplitude curves
of sea clutter measured elsewhere, it is not possible to say whether these pieces of
ice would have been detected by British radars using swept gain correctly adjusted
for the state of the sea.

8

TT

Vas

~ Fig. 12

W
@)
T T ll|/||

©N Diagram illustrating the

\\ detection ranges for two

~4 typical ice formations in

N two representative states
\' of sea clutter.

[TyTe
/
+
/

- {(a) Sea clutter in English
N I . Channel.

~ NN\ T+ (8) Sea clutter in Hudson
Strait.

(c) Piece of ice 17 ft high
by 84 £t base.

(d) Growler s ft high by

' ~ L 30 ft base.

FENE Y B B U W Y 1 f

I 2 3 4 5 &6 7 8 910

I'4
1
3

5]
/|
7/
Vd
/
7/

T
Jio)

Signal strength in dbs above noise
3
1

-

o]

Range in yards x ICOO
158



Fig. 12 shows the range/amplitude curves of clutter for two representative states
of sea (a) and (b), with clutter extending to 4,800 yd and 3,500 yd respectively.
Curve (a) was plotted from measurements carried out in the English Channel on'a
British radar and curve (b) was plotted from measurements carried out in the
Hudson Strait on Type 268. (No significance should be attached to the fact that
sea clutter in the Hudson Strait with Type 268 extends only to 3,500 yd compared
with 4,800 yd for the British radar in the English Channel. ~This is merely a
function of the sea states experienced, and the curves might well have been inter-
changed for other sea conditions.) The dotted line (c) represents the mean of the
measurements carried out on a piece of ice 17 ft high by 84 ft wide assuming a
fourth power relationship between amplitude and range, and the dotted line (d)
represents the means of the measurements on a growler 5 ft high by 30 ft wide.

It will be seen that the echo amplitude of the larger piece of ice (c) is less than
that of the sea clutter (a) at ranges below 4,000 yd, and it would not therefore be
detected even on the higher discrimination British radars and with correctly
adjusted swept gain, at ranges below 4,000 yd. The growler (d) would not be
detected at all in the conditions shown.

The weight of the piece of ice () would be approximately 1,000 to 2,000 tons
and the weight of the growler (d) would be approximately 100 to 200 tons. These
figures of weight must be taken as very approximate since the overall contour of
the ice above water is not known. The figures are based on the projected areas of
the ice formations as taken from the photographs and the measured heights and
widths, but assuming 2 length of 10 ft in each case. They do, however, represent
the weight of ice that could easily be encountered having the same projected area
which would give approximately the same amplitude of radar echo.

In examining the curves of all the ice on which measurements were taken and
comparing them with the sea clutter curve (a) shown in Fig. 12, the following table
shows the sizes of ice that:

(1) would not have been detected on existing radars; and

(ii) would have been detected outside the maximum range of the clutter but
would have been lost on entering the clutter region.

Table 2. Detectability of ice when sea clutter extends to 4,800 yd

S1zE oF IcE
(i) Would not be detected at all (ii) Would be detected outside clutter
(Height x width of ice formation) but would be lost in clutter region
{Height X width of ice formation)
2ft x 6 ft Heavy floes of pack ice
5ft x 7ft 5 ft X go ft
sft x 19 ft 8ft X soft
5ft x 18 ft 9 ft x 27 ft
7 ft x 23 ft 9ft X 150 ft
8ft x 20ft 10 ft X 53 ft
10ft X 10ft 11 ft x g5 ft
1o ft x go ft 14 ft X 130 ft
17 ft X 70 ft
20 ft X 5o ft
2o ft X 87 ft
35 ft X 140 ft

The piece of ice 35 ft X 140 ft shown in column (ii) was smoothly rounded and
would weigh at least 3,500 tons.

The average range of detection of growlers was between 5,000 and 6,000 yd.
Large icebergs between go and zoo ft high, similar to that shown in Fig. 11, gave
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good strong echoes and were detected at ranges up to 20 miles. These types of
berg do not represent a danger to radar-fitted ships, since they can easily be detected
through the strongest clutter, provided swept gain is applied to the radar receiver.
With the exception of the four growlers mentioned earlier which were lost in sea
clutter, all bergs and growlers that were sighted, and which approached to within

two miles of the ship, were detected on the radar.
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In order to illustrate the
poor response from float-
ing ice, the projected area
of each berg as taken from
the photographs has been
plotted against the range at
whichthe berg gave anecho
20 db above receiver noise
(Fig. 13). The radar range
when 20 db above receiver
noise was chosen because
on the majority of range/
amplitude curves the zo db
point lay on the fourth-
power line.

In Fig. 13 the solid line
represents the best fit
obtained by the method of
least squares and assuming
a fourth-power law. With-
out assuming a law the line
of best fit follows approxi-
mately a 3-2 power law.
The dotted line represents
the calculated fourth-power
law of projected area
against range (for an echo
20 db above receiver noise
level) of a metal sphere
when observed on a Type

268 radar. A comparison
of these two lines shows
that in order to receive
the same echo amplitude
as from a metal sphere at
any given range, an ice-
berg, as a general case, has
to have between 60 and 70
times the projected area of
the metal sphere.

Very little experience was gained in navigation through icefields since only one
icefield was entered. The N. B. McLean being a stoutly-built ice-breaker was able
to cut its way through the field without having to find leads through the ice. Some
lanes were crossed, however, and these lanes were clearly visible on the p.p.I., as
shown in Fig. 7. The lane, however, appears to be wider than it is in fact, since
smaller pieces of ice on the fringes of the lane are not detected at ranges of two to
three miles, but appear only when the range is reduced to one to two miles. The
type of ice encountered in this field was broken hummocked ice as shown in Fig. 10,
and the range of detection of this type of ice was approximately 6,000 yd. The

Range in yards x IOO0O
for an echo 20 db above noise

-

lcebergs (observed)
—— Icebergs (calculated)
— — Metal sphere (calculated)

Fig. 13. Diagram illustrating the poor radar response
given by floating ice.

160



detection of this type of ice should not present a problem in rough sea as a sharp
line across the clutter will show the position of the edge of the icefield. No sea
clutter was encountered after having entered the icefield although sea clutter was
present outside the ice, and even a heavy swell was considerably damped by the ice.

Once in a field of tight pack ice the radar picture is similar to the picture when in
an area of sea clutter as will be seen in Fig. g, but it is assumed that a merchant
ship would only enter an icefield through a lane, in which case the lane would show
through the ice clutter.

The poor sidelobe performance of the Type 268 radar in the N. B. McLean
made it difficult to distinguish narrow leads through the ice, but leads of 500 yd
wide were easily detected out to a range of 5,000 to 6,000 yd. We were informed
by the ship’s ofhicers, who have a wide experience of working in ice, that a merchant
ship master would not commit himself to entering an icefield where the lane was
less than half a cable wide for fear of being beset. Radars built to the British
Ministry of Transport specification would detect leads in the ice one cable wide at
a range of 6,000 yd. As previously stated, the only experience on this trip was of
hummocked ice, which gave a fair radar echo, and the observations made above
would not apply to smooth field ice.

When navigating through leads in the icefield the fringes of the lead close to the
ship showed more clearly when the p.p.1. was used with an expanded centre. It
must be appreciated, however, that the Type 268 radar has a minimum range scale
of 6,000 yd and a screen of §in. diameter. On a modern radar with a 2,000 yd
range scale and g to 12 in. diameter screen it would probably not be necessary to
use an expanded P.P.1. centre since ships are unlikely to be in leads less than one
cable wide. Differentiation of the received signals also helped to show leads more
clearly but, with the better discrimination of modern radars, differentiation may
not be of any advantage.

The radar proved useful as a check on the charts when these were incomplete.
Although a 1952 Canadian chart was used it was found by the radar that the coast-
line of Coats Island, which lies on one side of the track of grain ships en route for
Port Churchill, bore little resemblance to the provisional shape indicated by a
broken line on the chart. A series of p.p.1. photographs were taken of the stretch
of coast north of the navigational light at Carys Swans Nest on Coats Island, and
a large uncharted headland was discovered on the Nw coast of the island below
Bencas Island. The chart showed 28 fathoms of water at the position where this
headland was found to exist. It was later found that this area had been photo-
graphically surveyed from the air by the Royal Canadian Air Force. The coastline
secen on the radar agrees with the coastline as shown on the photographic survey.
The discrepancy has been brought to the attention of the Hydrographer of the Navy.

Conclusions

1. Radar is an invaluable aid to ships navigating in bad visibility in ice-infested
waters, provided it is used wisely and the limitations of the radar are known.

2. From the comparatively small sample of ice that was measured on this pilot
investigation it is indicated:

(a) That in a calm sea, such as usually accompanies fog, ice formations of all
types should be detected from large bergs at 15 to 20 miles down to small
growlers at two miles. On this investigation, no instance occurred of
bergs or growlers large enough to endanger shipping, being sighted visually
and approaching within two miles of the ship without being detected by
radar in a calm sea. Growlers protruding up to 10 ft out of the sea and
weighing several hundred tons are, however, not likely to be detected at
ranges exceeding three miles. For a ship travelling at 15 kt this represents
a warning period of only 12 min and it is advisable, therefore, that a
continuous radar watch be kept when navigating in waters where ice is to
be expected.
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(b) That under conditions of rough sea and bad visibility it is unsafe to rely
upon the radar when sea clutter extends to beyond one mile. Under these
conditions growlers, large enough to cause damage to a ship, may not be
detected.

() That fields of tight pack ice composed of hummocked ice should be
detected under all sea conditions out to ranges of approximately three miles,
and, on modern British marine radars, leads through the ice over one cable
wide should be easily identified out to slightly less than three miles,

3. While the possibility cannot be discounted that atmospheric conditions may
be such as seriously to reduce detection ranges in some areas or circumstances in
which ice is found, no positive indications of this were discovered in this
investigation.

4. Inview of the irregular shape of the ice formations encountered, no conclusion
has been reached on the effect of slope on the detection range.

Recommendations

1. Since present-day radars do not provide a complete answer to the detection
of ice the following suggestions are made to improve the detection of ice in sea
clutter:

(a) For existing marine radars great care should be taken by installation
engineers in the setting up of the law of the swept gain device.

() Consideration should be given to the provision in marine radars of
automatic anti-clutter devices such as automatic swept gain or logarithmic
amplification followed by differentiation.

(¢) In order to reduce the intensity of the sea-clutter echo in relation to the
ice echo, it is suggested that considerably higher discrimination in both
range and bearing should be aimed at than is given by existing marine
radars. By this means the area of sea illuminated at any range would be
reduced, thereby increasing the intensity of the ice echo relative to the sea
clutter.

(d) It has been suggested that correlation of sea-clutter echoes between
successive traces could be destroyed without affecting target echoes, by
changes of radar frequency on successive pulses. This method should be
investigated but at first-sight it appears to be complicated and expensive.

2. In order to obtain information on a larger sample of ice it is suggested that
the investigation be continued in an area where more ice is encountered, such as
the Davis Strait. Measurements might also be carried out in areas in which ice is
encountered in relatively warm waters, e.g. on the Great Bank of Newfoundland,
to obtain further information on the effect of atmospheric conditions on detection
ranges. Measurements should be carried out on a radar of modern type having
considerably better discrimination.

Southern Ice Reports
During the year 1953

July, August and September, no ice reports received. Reports of ice for these
months for 1952 will be found in The Marine Observer, Vol. XXIII, No. 161,
page 188.
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North Atlantic Ocean Weather Stations

The Fourth North Atlantic Ocean Station Conference held under the auspices of
the International Civil Aviation Organisation opened in Paris on gth February
and concluded on 25th February. This was a full-scale technical and financial
conference and it took place as the result of a recommendation made by the Third
Conference (the terms of reference of which were restricted to financial matters)
which was held at Brighton in June, 1953. At the Third Conference it became
obvious that owing to financial considerations some reduction in the network would
be inevitable, but the limited terms of reference of that conference prevented any
technical discussion, which was an essential preliminary to any modification to
the network, and it was for this reason that the Fourth Conference took place.
The statement issued by the United States Authorities in October, 1953, that they
contemplated withdrawing all their vessels from the scheme, even though it was
followed by a later statement (in December, 1953) that they would co-operate in a
limited network, combined with the need of all the participating countries to
economise, and the consequent difficulties of finding the finance necessary for
manning sufficient stations on the European side, did not seem to augur well for
the success of the Conference.

As it happened, it can be said with justification that international goodwill and
a ready spirit of compromise prevailed, with the result that a very satisfactory
agreement was signed. All the national authorities present at the Conference
recognised the meteorological importance of this network not only for the safety
and efficiency of transatlantic aviation but also for meteorological research and for
general meteorological purposes. There was general agreement among those
present that for technical reasons it was important that the network should be
reduced as little as possible, bearing in mind the necessity for economy and the
number of ships available for manning the network. It was clearly shown in the
technical discussions that, due to the complex meteorological situation in the North
Atlantic, as soon as one station was removed from the network the consequent
displacement of other stations which became necessary tended to destroy the
balance of the network as a whole. After considerable discussion it was agreed
that, as it was obvious for financial reasons that some reduction in the network
was essential, the elimination of Station H (situated between Bermuda and New
York) would cause the least harmful effect upon the network, but that it was
extremely desirable that the remainder of the network should remain as it was.

After taking into account the number of Atlantic crossings of aircraft belonging
to the various states and taking into consideration non-aeronautical benefits also,
an agreement was reached whereby Europe would operate the “ eastern ™ chain
of stations A, I, J, K and M, while the United States and Canada would between
them operate the *“ western ™ stations B, C, D and E (see map, page 164). Non-
aeronautical benefits are simply those benefits which are derived from the network
by other interests than civil aviation. Although past conferences had been unable
to devise any method of taking these into account, and although no precise method
of evaluating them has yet been developed, the Paris Conference agreed that they
should be given weight in distributing responsibilities among states even though
only a rough and ready assessment could be made. It was agreed that the ratio of
aeronautical to non-aeronautical benefits dertved from the network could be assessed
in the ratio of 80 to 20 and that the aggregate non-aeronautical benefits for the
U.S.A. and Canada, as against those for European States, would be in the proportion
of one to three, with the realisation that the weather tends to move from west to east
across the Atlantic and that Europe, therefore, tends to benefit more from certain
sections of the network than does North America. In making this assessment it
was agreed that benefits to meteorological research should not be taken into account
as it benefited all countries. Nor should benefits to shipping be considered owing
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result of this, the United Kingdom continues to operate her four vessels but receives
a substantial cash payment. After taking into account the cost of the greater extent
to which the United Kingdom vessels will need to be operated, the eventual net
cost of the new agreement to the British taxpayer will be about £30,000 less than
before.

The new agreement comes into force when the present one expires at cooI G.M.T.
on 1st July, 1954, and lasts for two years, after which it may be extended auto-
matically from year to year in the absence of twelve months’ notice of objection by
states of specified responsibility.

For the operation of the *“ European " stations during the first six months of the
new agreement, the two Norwegian vessels will occupy station A, the Netherlands
vessels station M, the United Kingdom vessels stations I and ] and the French
vessels will remain at station K. At the completion of the first six months the
Norwegian vessels will return to station M and the French, British and Netherlands
vessels will occupy stations A, I, J and K in rotation. The exception to this
‘ rotation ’ scheme is that whenever a French vessel would be assigned to duty at
station I at the same time as a British vessel at station K the two vessels will switch
round so that the British vessel goes to station I and the French vessel at station K.
Under this arrangement station A is obviously the most difhcult to operate, and this
will be occupied by each of the 8§ vessels concerned (4 British, 2 Netherlands and
2 French in strict rotation). Thus in a year 4 British vessels will do 8 voyages at
station A and 4 voyages at station K. Owing to their small size and limited fuel
capacity, whenever a British vessel occupies stations A or K they will need to
re-fuel at Reykjavik or Milford Haven respectively, both outward and homeward
bound. In order to carry out the rotation scheme effectively, and provide sufficient
time in harbour at the end of each voyage to undergo repairs, give leave, etc., each
vessel will need to spend 24 days on station in future instead of 21 days as at present.
The average time in harbour at the end of each voyage will be about 16 days. It
was decided that the meteorological programme of the network was already satis-
factory and that no changes should take place. Some minor changes were approved
by the Conference concerning air/sea rescue equipment and communication
arrangements between the weather ships and aircraft in flight, and the international
aspect of the oceanographical programme of the network was somewhat modified.

The Chairman of the Conference was Dr. Dekker (Netherlands), who is Chairman
of the Netherlands Weather Ship Committee and had also been Chairman of the
Third N.A.O.S. Conference at Brighton. Dr. Sutton, Director of the British
Meteorological Office, was elected Chairman of the Financial Committee, and
Captain Meaux (France), who supervises the operation of the French weather ships,
Chairman of the Technical Committee.

From the British viewpoint it can be stated that the new agreement is not
unsatisfactory. A reasonable network of observations both at the surface and in
the upper atmosphere is essential in the North Atlantic if we are to provide
satisfactory meteorological information for transatlantic aircraft leaving United
Kingdom airfields, and such a network is extremely valuable from the viewpoint
of general forecasting and for meteorological research in this country. Such a
network, comprising nine ocean weather stations as well as the selected ships which
trade across this ocean, has been achieved at the expense of some greater effort on
the part of the weather ships themselves. On the other hand, owing to the greater
cash contributions provided by non-operating countries, the cost of British partici-
pation should be £30,000 a year less than at present. From the operational view-
point, and particularly for those who serve aboard the weather ships, the longer
distance the ships will have to go at times to man the stations and the somewhat
longer time they will have to spend at sea each voyage, combined with the shorter
aggregate time in harbour, will raise some problems and cause some inconvenience;
but it does not seem that any of these problems are insoluble.
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This new agreement is necessarily somewhat more complicated than its pre-
decessors, but it does provide a rather striking example of international co-operation
on a businesslike and practical basis which contributes not only to the safety of air
navigation but to the whole cause of meteorological science.

C.E.N. F.

New B.B.C. Weather Bulletins

As has been stated in the Editorial (page 118), the B.B.C. have revised the times
and arrangements of their weather bulletins; the following table gives a list of the
times of broadcasts and the information given at each time. This came into force
on 11th April, 1954.

ngrnﬁcggrl SERVICE CONTENT PERIOD OF VALIDITY
o0bs5 .. . Home ‘Warnings
(except Sundays) General forecast Today until midnight
Outlook As announced
District forecasts Today until midnight
Shipping forecasts For next 24 hours
755 .. .. Home Same as 0635 Same as o653
0915 .. .. Home Same as 0655 Same as obss
(Sundays
1255 .. ‘e Home Warnings
Shipping forecasts For next 24 hours
General forecast Till dawn tomorrow
Outlook As announced
Appropriate regions | Regional forecasts Till dawn tomorrow
1755 .. .. Home Warnings
Shipping forecasts For next 24 hours
General forecast Till 6 p.m. tomorrow
Outlook As announced
Appropriate regions | Regional forecasts Till 6 p.m. tomorrow
2100 .- .. Home General forecast? For tomorrow
2303 .. .- Home Weather commentary
General forecast For tomorrow
2350 .. .. Light Gale warnings
General synopsis®
Shipping forecasts For next 24 hours

New North Atlantic Areas to be used in Forecasts for Shipping

From time to time complaints have been received from masters of ships trading
across the North Atlantic that the areas used for forecasts in the Atlantic Weather
Bulletin do not bear any relation to the main shipping tracks. Ships bound from
Fastnet and Bishop Rock for North American ports sail almost along 50°N (as far
out as 40°w), which is the boundary between the North-West and North-East
Sections on the one hand and the South-West and South-East Sections on the other.
Forecasts for these sections might differ considerably and masters have frequently
been uncertain as to which to follow.

To get over this difficulty a new section has been introduced, called the Central
Section, which covers the area 5° north and south of 50°N. Ships on the above-
mentioned routes will now pass along almost the centre of this section, so no

1 The Light Programme is interrupted at any time during the hours of broadcasting for
the announcement of gale warnings.

2 The general forecast at 2100 is not necessarily broadcast in the precise form in which
it is supplied, since it is subject to editing by the B.B.C. for inclusion as a news item.

3 The general synopsis at 2350 is a brief statement of the existing synoptic situation over,
and in the vicinity of, the British Isles.
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uncertainty will arise about alternative forecasts. This arrangement will come into
force on 1st August, 1g54.

The old and new areas are shown in Tables 1 and 2. Maps of the revised areas
will be published as amendments to the Admiraity List of Radio Signals, Vol. 111,
Part A, and to the Marine Observer's Guide.

Table 1. Names of North Atlantic areas used in Atlantic Weather Bulletin
up to 31st July, 1954

40°—274°W 274°-15°wW
65° to | NORTH-WEST | NORTH-EAST
50°N SECTION SECTION
s50°to | SOUTH WEST | SOUTH EAST
35°N SECTION SECTION

Table 2. Names of North Atlantic areas to be used in Atlantic Weather Bulletin
from 1st August, 1954

Names of sections Names of sections when sub-
when not sub-divided divided into west and east

40°—15°W 40°—27%°w 274°~15°W
65° to NORTHERN WEST NORTHERN | EAST NORTHERN
§5°N SECTION SECTION SECTION
55° to CENTRAL WEST CENTRAL EAST CENTRALIL
45°N SECTION SECTION SECTION
45° to SOUTHERN WEST SOUTHERN | EAST SOUTHERN
35°N SECTION SECTION SECTION

SOUTH AFRICAN WEATHER BUREAU
Co-operation from British Ships

We have recetived a letter from Dr. T. Schumann, Director of the South African
Weather Bureau, about the co-operation between the Weather Bureau and British
ships. An extract from the letter is as follows:

“ The co-operation of British selected ships during 1952 with Met Pretoria has
once again been very satisfactory, and Excellent Awards have been made to the
selected ships Actaeon, Athlone Castle, Arawa, Bransfield, Dominion Monarch,
Powell, Pretoria Castle, Southern Garden, Southern Harvester and Thule. Excellent
Awards were also presented to the non-selected ships British Seafarer, Doric and
Ixion.

““By an arrangement between the Director, British West African Meteorological
Services, and the Director of the South African Weather Bureau, British selected
ships are free to report either to Met Pretoria or to British West African stations
when between the Equator and 15°.”

We should like to congratulate the British ships that have gained these Excellent
Awards.
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Book Reviews

The Viking Ships. By A. W. Brogger and H. Shetelig. 9} in. X 6} in. pp. 250.
Dreyers Forlag, Oslo, 1953. 25s.

In May, 1893, a ship of remarkable design and build made the passage from
Marstein, near Bergen, Norway, to Newfoundland in 28 days. She was the exact
copy of a ship which had been found during the excavation of a burial mound at
Gokstad, near Stavangerfjord, some 13 years before, and estimated to have lain
there, as the tomb of a king, since a.p. goo.

To sail a ship of 76 ft in length, 174 ft beam and 2 ft 9} in. draft westbound
across the North Atlantic at that time of the year might well be considered a
hazardous undertaking even were she to conform with the highest requirement of
modern classification, but with supreme faith in the craftsmanship and seamanship
of his predecessors of 1,000 years before, at the end of the passage her captain said:
“ The fact is that the finest merchant ships of our day, those regarded as the best
sailors, have practically the same type of bottom as the Viking ships. One is
tempted to say that the construction of the ship equals the work of our modern
shipyards in every respect, especially when the relatively primitive tools of that
time are taken into account.”

The Viking Ships is an authoritative work on these early Norwegian ships which
made so much history and roamed the seas from the Arctic to North America.
The authors, who are professors of archaeology at the Universities of Oslo and
Bergen respectively, have devoted a lifetime of research to the subject, and from
numerous excavations of burial mounds and the study of Stone Age rock carvings
have built up a picture not only of the ships as they were, but of the people who
built them, sailed them and were buried in them. For the ships were not only a
means of transportation, they reflect also the home life of the people, their religion,
warfare and their arts and crafts.

This is a fascinating subject, for the student of naval architecture and social
history rather than for the seaman, but the background to it all is the eternal
problem of beating the weather. In the rock carvings something can be seen of the
Vikings’ efforts to surmount this problem, the development of the prow and stern,
and the building up of a freeboard in their earliest type of skin boats, It was many
generations before they overcame their somewhat natural reluctance to build a ship
of more than one section, for fear of its not being watertight, but the later *‘ long-
ships ” and deep-sea ships were clinker built and Atlantic passages such as the
above named that they are known to have performed has proved their sea kindliness.

This book is the English edition of a Norwegian work and the translation has been
excellently done. The illustrations and plans enable the reader to appreciate the
wonderful art of the Viking shipbuilders and the devotion with which the authors
have pursued their subject,

L. B. P.

The Conway. By John Masefield. 8%in. X 5}in. pp. viii + 323. W. Heine-
mann, London. New Edition, 1953. z5s.

The wreck of the training ship Conway in the Menai Strait in April, 1953, meant
not only the loss of an historic wooden ship but the closing of a rather glorious
chapter in the annals of nautical training. It so happened that as this second
edition of Mr. Masefield’s history of the Conway was about to go to press, the news
came that “ the ship of our memory and affection is now no more . This edition
therefore contains the complete history of the two wooden vessels which in turn
provided a school afloat for a total of some 10,000  would-be *’ mariners during
94 years (1859-1953). Written by an author of such repute this book may rightly
be said to be a fitting memorial to the ships concerned. The accomplishments of
*“ Conway boys ”’ during the years, and the esteem in which the ship has always
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been held in shipping circles, are evidence that the plans made by the Education
Committee of the M.M.S.A., when they established their first school frigate Conway
in 1859, were well laid. Mr. Masefield tells us that there was a 26-gun ship-sloop
Conway in the Navy List from 1814 to 1825. The first Conway to do duty as the
training ship was the second ship of this name in the Navy List and was classed
as a “‘Jackass 7’ frigate of 26 guns; she was loaned by the Admiralty and the first
term opened in August, 1859, In 1876 she was replaced by the g2-gun line-of-
battlie Nile, who was duly renamed Conway, and nobly did she do her duty for the
next 77 years; she was laid down in 1827 and was launched in 1839, and was
therefore afloat for 114 years.

The author succeeds in bringing before the reader not only a remarkable panorama
of life aboard these ships in their career as training ships, but also an interesting
account of their earlier history as ships of the Royal Navy, and includes fascinating
details of their construction and their behaviour at sea. Much of the book consists
of extracts from letters and personal reminiscences of boys who were trained in
the Conway—Mr. Masefield was himself a *“ Conway boy . Any * Old Conway
reading this book can scarcely fail to have nostalgic feelings for the old ship, as his
memory is thus so vividly taken back to such items as the joys of being a “ new
chum ”’; Saturday morning deck work, boxing and cinema shows in the hold and
the wild rush to ““ lash up and stow ”. Time and time again the reader has brought
home to him the important part of the “ training to be 2 seaman ” that was provided
by the inevitable boat work—duty cutters crew and work in the motor boats and
water boat—associated with life aboard a training ship afloat, as well as the
admirable opportunities available for sailing in the ships’ dinghies.

Meteorology finds its place in the book where reference is made to the meteoro-
logical log kept by the cadets aboard, and to the (by no means unusual) occasions
when in heavy weather and spring tides ships at anchor drifted on to the
Conway and did damage to her. There is a detailed account of a hurricane in the
North Atlantic (lat. 46°N, long. 39°w) in the year 1859 in which she was involved
as the Nile; her logbook recorded a wsw wind of force 12 blowing for about six
hours, but apart from losing most of her canvas and some of her boats she appears
to have suffered only superficial damage. Although fitted with a screw propeller,
it does not seem to have been used on this occasion—her captain apparently
preferred to handle her under sail. Her best day’s run under sail alone was recorded
as 251 miles, and under sail and steam combined her best was only 227 miles. Her
maximum speed under steam alone was 7 kt.

The book contains some interesting illustrations of the Conway both as a man-of-
war and as a training ship.

C. E. N. F.

With deep regret we announce the sudden death of
CommMAaNDER J. HENNESSY, M.B.E., R.D., R.N.R., Deputy
Marine Superintendent of the Meteorological Office,
which took place at Sidcup, Kent, on 22nd May, 1954.
An Obituary Notice will appear in the October, 1954,

number of The Marine Observer.




Personalities

OBITUARY.—We regret to record the death after a brief period of retirement of
CapTaiN R. N, STUART, V.C., D.5.0., R.D., RN.R. Ronald Neil Stuart, of Scottish
descent, was a Liverpool man whose ancestors had for generations followed the
sea. He commenced his career in sail as an apprentice in the Liverpool barque
Kirkhill, being shipwrecked when she struck a rock near the Falkland Islands and
quickly foundered. Later the ship in which he was serving was blown ashore
during a hurricane off the coast of Florida.

He joined the service of the Allan Line as a junior officer in 1910, then at the
outbreak of the 1914-18 War he was mobilised and served as Lieutenant, R.N.R.
His war career was most distinguished, but he is best remembered for his association
with the late Admiral Gordon Campbell in “ Mystery Ships ”, during which time
he was awarded the V.C,

During the war the Allan Line ships were taken over by the Canadian Pacific,
which company retained all the Allan personnel. Stuart returned in 1919 as First
Officer, being appointed to his first command, the cargo ship Brandon, in 1928.
From 1929 to 1934 he commanded the Duchess of York, running on a regular
weekly service from Liverpool to Canada with three other similar *“ Duchesses ™.
Captain Stuart was one of the pioneers of routine weather charting and forecasting
at sea, a duty of the junior officer of the watch being to keep the large blackboard
chart of the North Atlantic Ocean in the chartroom fully plotted with the latest
weather bulletin. From practical use made of the information thus regularly
available, Captain Stuart’s ship became a notable passage-maker. In 1934 he was
promoted to command the company’s flagship Empress of Britain.

Always keenly interested in marine meteorology, Captain Stuart was a member
of the corps of Voluntary Marine Observers since 1926, during which time he
contributed a total of 53 logbooks, of which 25 were classified * Excellent ”.

In 1936 he was appointed Superintendent at Montreal, in 1937 General Superin-
tendent in the United Kingdom and finally, in 1938, he became General Manager,
which position he retained until his retirement at the end of 1951, M. C.

RETIREMENT.—CapPraiN T. W. McALLEN retired in December, 1953, after
53 years at sea. Captain McAllen commenced his sea career at the age of 12, and
Joined the Union Castle Line in 1915 as a junior officer in the Hansa. He served
in many vessels throughout his service, and passing through the usual grades was
promoted to his first command, the Athlone Castle, in 1940.

During the war years Captain McAllen subsequently commanded the Lianstephan
Castle, and the Dromore Castle which was mined and sunk in the North Sea,
fortunately without loss of life. Later he was in command of the Llangibby Castle,
in which 100,000 troops were transported across the Channel from D-Day until
the end of the war in Europe.

Returning to the peace-time duties of carrying passengers to the Cape ports,
Captain McAllen commanded the Dunnottar Castle, Carnarvon Castle, Warwick
Castle and finally the Edinburgh Castle, which he joined for her maiden voyage in
1948. In 1950 he became Commodore of the Union Castle fleet in that vessel, in
which he remained until his retirement.

During his 38 years’ service with the Union Castle Line, Captain McAllen
served on many ships carrying out voluntary observing for the Meteorological
Office, and since 1927 a total of 23 logbooks have been received bearing his name.
In 1952 and 1953 he was the recipient of Excellent Awards for voluntary meteoro-
logical work done aboard the Edinburgh Castle,

We wish him health and happiness in his retirement. J.R. R,
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ODE TO ‘ WEATHER VANCOUVER ”’

(The following verse was received from the Controtler, Canadian Meteorological Division. It constitutes the
reply by Mr. Ainsworth, 3rd Officer of T.E.V. k.)Mapledell, 0t(;a ;ctter asking him to report the temperature to
the nearest (°'2°F.

You boffins meteorological,
Are really awful smart.
You let us know when winds may blow,
And snow or rain may start.
Your facts depend on figures
Gleaned o’er the cruel sea
By blokes in ocean weather ships
And simple souls ltke me.

We raise a wetted finger
To see whence comes the breeze,
And sniff the air or feel our toes
To find when things may freeze.
Thermometers tell when things are warm
And tea is fit to brew,
But must be read to half degrees,
And better to point two.
It's best to use a microscape
The jolly thing’s so small,
And when it's dark and raining
It can’t be seen at all.
That cunning little decimal
Moust really mean a lot,
But microscope and callipers
We simply haven’t got.

RECRUITMENT OF SELECTED SHIPS AT VANCOUVER

At the Conference of the International Meteorological Organisation at Washington
in 1947 it was agreed that each maritime country should recruit as many ships of
its own nationality as possible to ensure an adequate number of voluntary observing
ships to cover all oceans. The fact that there are today over 2,400 observing ships
of all nationalities shows how amply this agreement has been carried out.

The countries which own large merchant fleets are, under this scheme, obviously
expected to recruit a relatively large number of ships; thus the United Kingdom
has 500 selected ships. 'The cost of supplying all these ships with instruments is
quite considerable, and there is obviously a limit to the number of such ships
which any country can afford to recruit. Countries which have a large seaboard
and a small merchant navy need under this scheme to rely almost entirely upon
reports from the shipping of other countries for meteorological information from
the oceans.

The Canadian merchant fleet is a relatively small one, and the Canadian Meteoro-
logical Division is very anxious to obtain additional meteorological reports from
the Pacific Ocean. With a view of trying to fill in large gaps containing no ship
reports on this vast expanse of water, the Controller, Mr. Andrew Thomson,
recently wrote to the Marine Branch suggesting that his Port Meteorological
Officer at Vancouver should be permitted to recruit certain ships of British
nationality which have not already been recruited by the Marine Branch of the
British Meteorological Office. This arrangement is in accordance with the general
principles of the Selected Ship Scheme and in particular with the terms of the
Conference of Empire Meteorologists (1946).

This proposal has been agreed to and will come into operation immediately.
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The Port Meteorological Officer at Vancouver, and also those at Halifax and
St. John, will recruit only those British ships which call regularly at Canadian ports,
and whose masters and officers are willing to take part in this work on behalf of
the Canadian authorities. The Port Meteorological Officers will, at the same time,
obtain the consent of the owners or agents of the vessels. The Canadian Meteoro-
logical Division will be entirely responsible for equipping these ships with
meteorological instruments, instructions, logbooks, etc.

It is perhaps relevant to mention that the New Zealand and South African
Meteorological Services have also made special arrangements for “ recruiting ™
merchant ships which are not selected ships, to send radio weather messages
preferably in code, whenever possible. None of these ships is supplied with
instruments, so they would normally only send the first four groups of the inter-
national code for ships’ weather reports, F.M. 23.

These are some of the ways whereby countries can tend to ““ help themselves ”
in order to fill in the gaps in the ocean areas in which merchant shipping is
relatively sparse and where there are necessarily rather few selected ships.

C,E. N, F,

NAUTICAL OFFICERS AND AGENTS OF THE MARINE DIVISION
OF THE METEOROLOGICAL OFFICE, GREAT BRITAIN

Headquarters—Commander C. E. N. Frankcom, 0.B.E., R.D., R.N.R., Marine
Superintendent, Meteorological Office, Air Ministry, Headstone Drive, Harrow,
Middlesex. (Telephone : Harrow 4331, Ext. 324.)

Lieut.-Commander L. B. Philpott, D.s.C., R.D., R.N.R,, Nautical Officer.
(Telephone: Harrow 4331, Ext. 31.)

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

Thames.—Commander C. H. Williams, R.D., R.N.R., Port Meteorological Officer,
Room 1, Second Floor, Adelaide House, London Bridge, London, E.C.4. (Tele-
phone: Mincing Lane 8232.)

Bristol Channel.—Mr. J. C. Matheson, Port Meteorological Officer, 2 Bute
Crescent, Cardiff. (Telephone : Cardiff 21423.)

Southampton.-—Captain J. R. Radley, Port Meteorological Officer, 50 Berth,
Old Docks, Southampton. (Telephone : Southampton 24295.)

Clyde.—Captain R. Reid, Port Meteorological Officer, 53 Bothwell Street,
Glasgow. (Telephone : Glasgow Central 2558.)

Humber.-—Captain R. E. Dunn, c/o Principal Officer, Ministry of Transport,
Trinity House Yard, Hull. (Telephone: Hull 36813.)

Tyne.—Captain F. B. West, Custom House Chambers, Quayside, Newcastle
upon Tyne. (Telephone : Newcastle 23203.)
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Marid Ships

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

NAME OF VESSEL gl“cl}:‘ CAPTAIN OWNERS/MANAGERS
Actualit: GPPF W. Conn F. T. Everard & Sons, Ltd.
Amsterdam MFBP C. R. Baxter, D.S. C. British Transport Commigsion
Angelo GQFY S. N. Stokes .. Ellerman’s Wilson Line, Ltd.
Ariosto GKPW | W. C. Gill . Ellerman’s Wilson Line, Ltd,
Atlantic Coast GWSY | C. A. Hopkins .. Coast Lines, Lid.
Barra Head MPQZ W, Flett A. F. Henry & MacGregor, Ltd.
Beauly MLZK | J. McGugan W. Slean & Co.
Belravock MEKGV | T, Wallace London & Edinburgh Shipping Co., Ltd.
Beluvina .. MLZF ‘W. Fisher London & Edinburgh Shipping Co., Ltd.
British Coast .. GWQX | R. E. Holt Coast Lines, Lid.
British Scout .. GJKD T. S, Rawlingson British Tanker Co., Ltd.
Brora .. MLVY | M, Maclver .. William Sloan & Co.
Caledonian Coast GKXF | J. Webber, M.B.E. Coast Lines, Ltd.
Cambria . GBKT N. Lioyd-Williams British T'ransport Commission
ato GUAK | F. Dudgeon Bristol Steam Nav. Co., Ltd.
Clupea GOAJ ]. Jappy Fisherv Board for Scotland
Corfen GDJX F. S. Granger Wm. Cory & Son, Ltd.
Corfleet GWTD | A, G. Waller Wm. Cory & Son, Ltd.
Corfoss MAHX | J. C. Macbeth Wm, Cory & Son, Ltd.
Cormain MAHT J T. Collin Wm. Cory & Son, Ltd.
Cormead GDBX . Slack Wm. Cory & Son, Ltd.
Cormist GDVT R J. Barrow Wm. Cory & Son, Ltd.
Cormoat GLKV R. B. Armstrong Wm. Cory & Son, Ltd.
Cormull MAHS | E. R. W. Allen Wm, Cory & Son, Ltd.
Corncrake MJKL W. S. Dunlop .. Moss Hutchison Line, Ltd.
Crane .. MMCS B Cooney Moess Hutchison Line, Ltd.
Drake .. MMYC | A, Ward General Steam Nav. Co., Ltd.
Duke of Argyll GNVX | A E, Wlllmott D.S. C
R.D., R.N.R. . British Transport Commission
Duke of Lancaster GCPQ J. Irwin .. British Transport Commission
Duke of Rothesay GNVL | H. Thompson .. . | British Transport Commission
Eildon . . MLZL J Little .. | G. Gibson & Co., Ltd.
Empire Cedric GRSC W. H. Laws R.D.,
R.N.R. . .. | Atlantic Steam Nav. Co., Ltd.
Empire Doric MAVQ | W. Close Atlantic Steam Nav. Co., Ltd.
Empire Gaelic MAVR | H. T. Green Atlantic Steam Nav. Co., Ltd.
Explorer MRCZ | G, B. McLaren Scottish Home Department
Falcon MNXL | 8§, W. Develin General Steam Nav. Co., Ltd.
Golden Dawn . MLZV | Lt. A. Adamson, M.B.E.,
R.D, R.N. Lt. Adamson, M.B.E,
Great Western GWRD | D. 0. Grififiths British Transport Commission
Grebe .. MAEY J. S. Lickis General Steamn Nav. Co., Litd.
Guernsey Coast’ MANS H. Keilit British Channel Islands Shi ping Co., Ltd.
Harrogate MNDB | W. Laverack Wilson’s & N_E. Railway ngppmg Co Ltd,
Hiberntia . MBMT | W. E. Meade British Transport Commission
Hibernian Coast GKXC | G. H. Clark, M BE. Coast Lines, Lt
Highrwood MLQQ | J. Copeland High Hook Sh1ppmg Co., Ltd.
Heorsa .. MPF] D. Dickson Currie Line, Ltd.
Isle of (ruermey GQY] F. Breudlay British Transport Commisgion
Isle of Fersey .. GRBQ A. Light British Transport Commission
Isle of Sark GTSR G. Pierce British Transport Commission
FJura .. .. MARU | L. J. Blanche Admu'al Shipping Co., Ltd.
Kinnaird Head GCSQ J. Grant Henry & MacGregor, Lad.
London Merchant MBRZ C. A. Piper London Scottish Lines, Ltd.
Marine Craft Unit
(R.A.F.) No. 1102 . Flt.-Lt. D. A, Koster Royal Air Force
Melrose MCFD | ]. Murray . Geo. Gibson & Co., Ltd.
Melrose Abbey GSYW | |. Blackburn .. Hull & Netherlands S.S. Co., Ltd.
Meta .. MPWB | A. D. McNab .. Clydesdale Shipowners Co., Ltd.
Miie GQDP H. E. Lawson .. Bristol Steam Nav. Co., Ltd.
Minna GKPS T. Mather .. Fishery Board for Scotland
Moray Coast . MKDIL | J. Richardson .. Coast Lines, Ltd.
Narva . .. GQFP R. J. McNinch Glen & Co. (Scottish Nav. Co., Ltd.)
Ocean Coast . . GYMP | G, Mearns Coast Lines, Ltd.
Pluto .. GUAB G. V. Barnes . Bristol Steam Nav. Co., Ltd.
Peregrine . GIGM | W. Lockhart .. General Steam Nav. Co., Ltd.
Princess Maud GWRT | R. A, H. Lord D.S. C
R.D., RN British 'I'ransport Commission
Rattray Head. . GCBR ]. Graham . .. Henry & McGregor, Ltd.
Ringdove GRKK | E. C. Painter, D.5.C. .. | General Steam Nav, Co., Lud.
Rora Head MKVB F. Ramsay N. of Scotland & Ork. & Shet, S.N. Co,, Ltd.
Runa .. GFSW Gilfillan Clydesdale Shipowners Co., Ltd.
St, Clair MMFX Gifford N. of Scotland & Ork. & Shet. S.N. Co., Ltd.
St. Clement GRGM | W. ]. Ramsay N. of Scotland & Ork. & Shet. S.N. Co., Ltd.
St. Helier GLBT —, GOOdChlld British Transport Commigsion
St. Fulien GLBV L. J. Richardson British Transport Commission
St, Magnus GFYK | W. G. Stout N. of Scotland & Ork. & Shet. S.N. Co., Ltd.
St. Niman GJBB A. M. Dundas . . N. of Scotland & Ork. & Shet. S.N. Co., Ltd.
MLFT | A, C. Allen Wl]son s & N.E. Railway Shipping Co., Ltd.
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NaMEe OF VESSEL S1GN CAPTAIN OwNERS/ MANAGERS

Slieve Baun .. .. | MQCC | R.E, Sherwood, D.S, O
R.D., RN.R. British Transport Commission

Slieve Bearnagh .. | MLNL | E.'H. Bshton .. British Transport Commission
Slieve Bloom . . .. | MQDD | W. {r Roberts .. British Transport Commission
Slieve League. . .o MQCM | M., Simmons British Transport Commission
Slieve More .. | MQBM | R.J. Thomas British T'rans rt Commission
Southern Coast .. | MASD G. Goldm: Coast Lines,
Teal .. . .. | GBXC R. Warren . General Steam Nav. Co., Ltd,
Thelma .. .. | MBKK | F. Fairweather. Clydesdale Shipowners Co., Ltd.
Vanellus .. .. | GDVW | J]. E. Green .. | British & Continental S.S. Co. , Ltd.
Vienna .. .. | GTBR | A. Pearson Sutton .. | Ministry of Transport
Yarmouth Trader .. | GUAP R. A. Goodings Great Yarmouth Shipping Co., Ltd.

Trawlers and North Sea Traders

The following is a list of trawlers and North Sea traders voluntarily observing and reporting those elements of
e weather which do not entail the use of any meteorological instruments.

NAME OF SHIP g‘;‘é‘;‘ MMASTER OWNERS/MANAGERS
Trawlers: . .
Ernest Holt .. .. | GFXD H. J. Aldiss Ministry of Agriculture and Fisheries
Lammermuir . .. | MFCF R. B. A. Parkes, Ltd,
Lord Middleton . . .. | GYTX | J. Pes Associated Fisheries Trawling Co,, Ltd.
Red Hackle .. .. | MLCX | E. Iago Steam Trawler Co., Ltd.
Red Rose .. .. | MFMX [ J, McKernon Iago Steam Trawler Co Ltd
Robert Hewett .. .. | MDYS | G. Hewett Figshing Co.,
St. Alciun .. .. | MGCW | J. . .. . Hamling & Co., Ltd
St. Amant .. .. | GFVD | A, Munger . T Hamling & Co., Ltd.
St. Britwin .. .. | MFX] J. H. Miller .. .. 'I‘ Hamling & Co., Ltd,
St. Elstan - .. | GDDL | G. ont .. .. | T. Hamling & Co., Ltd.
St. Yust . .. .. | GTwW] { V. uschini. . .. Hewett Fis Co., Ltd.
St. Nectan - .. | GZJY E. .. amling & Co., Tad.
North Sea traders:
Carlo .. | GQKL Ellerman’s Wilson Line, Ltd.
Netherlands Coast .. | MQLK Tyne-Tees Shipping Co., Ltd.

Lightvessels
The following lightvessels voluntarily observe, record andfor report from coastal waters of Great Britain.
NAME OF VESSEL MASTERS
Bar . E. E. Abbott, N. S. Burns
Dowsing J. R. Audley, S. R. Smith
East Goodwin L. W. Ling, N. J. Hawkes, W. H. Price
Galloper 8. ]. Vincent
Humber F, I. Butcher, L. A. Brett
Nmarp T.{)Sales,W’ J. Rogers, R. J. Middleton
Royal Sat:eretgn L awson S.
gt Ga'tsoaﬂ .. H. I-? p Mor?nnA
even Stones ooper, leb
Shambles {V C. Mouland, p%—l l!_;u
Shipwash G. W. Broom, C. G. Isaac
Skulmartin . . D. Haw!
Smiths Knoll. . Ww.J. Hail J. W. R. Reeve, B, Hadden
Training Establishments
The following is a list of Training Establishments which submit logbooks, kept by the cadets under training,
the Marine Branch,
LAST RETURN
ESTABLISHMENT CAPTAIN/SUPERINTENDENT RECEIVED
Conway, H.M.S. . E. He tht, R.D. Capt R N R. 30.7.53
Pangbourne Nautical College H. C. Skinner, O.B , R.N, 30.1.54
Wmush School of Nawgatlon G. W. Wakeford, Ca . 4.3.54
Worcestar, HMS G. C, Steele, V. C , R. N. (Retd ) 31.3.54
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AUSTRALIA
Voluntary Observing Ships

The following is a list of observing ships voluntarily co-operating with the Meteorological Branch of Australia’

NAME OF VESSEL OWNERS

Selected Ships:

Aﬁohalx'on Alfred Holt & Co.

Bulolo Burns Philp & Co., Ltd.

Canara British India Steam Navigation Co,

Charon Alfred Hoit & Co.

Chupra British India Steamn Navigation Co.

Duntroon Melbourne Steamship Co., Lid.

Gorgon Alfred Holt & Co.

Tdomeneus Alfred Holt & Co.

Koolinda Western Australian State Steamships

Koomilya .. Mcllwraith McEacheron, Ltd.

Koorawatha . . MeclIlwraith McEacheron, Ltd.

Kooringa Mcllwraith McEacheron, Ltd.

Lowana Melbourne Steamship Co., Ltd.

Malaita Burns Philp & Ce., Ltd.

Malekula Burns Philp & Co., Ltd.

Nellore Eastern and Australian Steamship Co., Ltd.

Orestes Alfred Holt & Co.

Triadic British Phosphate Commission

Trienza British Phosphate Commission

Triona - British Phosphate Commission

Wanganella . . Huddart Parker & Co., Ltd.

Westralia Huddart Parker & Co., Ltd.
Supplementary Ship:

Kabbarli

Western Australian State Steamships

CANADA
Voluntary Observing Ships

The following is a list of observing ships voluntarily co-operating with the Canadian Meteorological Division.

NAME OF VESSEL gfé';; OWNERS
Atlantic list:
eaverbrae . VCPQ Canadian Pacific Steamships, Ltd.
Canadian Challenger VGSK Canadian National Steamship Co., Ltd.
Canadian Constructor VGBY Canadian National Steamship Co., Ltd.
Canadian Cruiser . . VGPZ Canadian National Steamship Co., Ltd.
Cyrus Field GKQC | Western Union Cable Depot
Esso Knoxuville HPTK Imperial Qil Shipping Co.
Fort Avalon MBMC | Furness Withy & Co.
Fort Hamilton .. GCSS Furness Withy & Co.
Imperial Alberta .. VGSF Imperial Qil Shipping Co., Ltd.
Imperial Charlottetoun VDWC | Imperial Oi] Shipping Co., Ltd.
Imperial Edmonton VGS] Imperial Qil Shipping Co., Ltd.
Imperial Fredericton VDWB | Imperial Oil Shipping Co., Ltd,
Imperial Toronto . . VGSG Imperial Qil Shigping Co., Ltd.
Lord Kelvin GDMN | Western Union Cable Depot
Paloma Hills VGGX | Shell Canadian Tankers, Ltd.
Pinnacles . . VGGZ | Shell Canadian Tankers, Ltd.
Rincon Hills VGGY | Shell Canadian Tankers, Ltd.
Rupertsland VDXX | Hudson’'s Bay Co.
Pacific list:
Fort Hearne VCGX | Hudson's Bay Co.
Lake Kootenay VDZY Western Canada S.5. Co.
Lakemba .. VPKV B.C. Ship Chartering Co,
Lakonia .. GCDB Balfour Guthrie, Ltd.
Lake Minnewanka VCNC Western Canada S.S. Co,
Maplecove GNLX | Canadian Pacific S.S. Co.
Mapledell GBBS Canadian Pacific 8.8, Co.
Mossel Bay GKCB | Western Canada 8.S. Co.
Waihemo .. ZMJO Canadian Australasian Line
Watkawa .. M Canadian Australasian Line
Wairuna ZMMQ | Canadian Australasian Line
Waitomo ZMKOQO | Canadian Australasian Line
Lightships: .
Lurcher Minister of Transport
Sambro Minister of Transport
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BERMUDA
Voluntary Observing Ships

The following is a list of observing ships voluntarily co-operating with the Meteorological Station, Bermuda.

CAaLL
NAME OF VESSEL SIGN l OWNERS
8u¢en of Bermuda GZKF Furness, Withy & Co., Ltd.
cean Monarch GIXD Furness, Withy & Co., Ltd.

INDIA
Voluntary Observing Ships

The following is a list of observing ships voluntarily co-operating with the India Meteorological Department.

NAME OF VESSEL OWNERS/AGENTS

Selected Ships:
Alavi The Mogul Line, Ltd,
Bahadur Aasiatic Steam Navigation Co., Ltd.
Dara British India Steam Nawgat:on Ca., Ltd.
Daressa British India Steam Navigation Co.. Lid.
Dumra British India Steam Navigation Co., Ltd.
Dwarka British India Steam Navigation Co., Ltd.
Havildar

Indian Exporter
Indian Merchant
Indian Pioneer

Intdian Trader India Steamship Co., Ltd.
Islami The Mogul Line, Ltd.
Falazad Scindia Steam Navigation Co., Ltd.
}alduta Scindia Steam Navigation Co., Ltd.
5 anga . . Scindia Steam Navigation Co., Ltd.
alayawahar Scindia 3team Navigation Co., s Ltd.
alaketu .. Scindia Steam Navigation Co., Ltd.
alakrishna . . Scindia Steam Navigation Co., Ltd.
alakirti .. Scindia Steam Navigation Co., Ltd.
alamaman Scindia Steam Navigation Co., Ltd.
Scindia Steam Navigation Co., Ltd.
aprakash Scindia Steam Navigation Co., Ltd.
alayamuna Scindia Steam Navigation Co., Ltd.
The Mogul Line, Ltd.
Kampala British India Steam Navigation Co., Ltd.
Karanja British India Steamnn Navigation Co Lid.
Mahadevi Asiatic Steara Navigation Co., Ltd.
Mabhkaraja Asiatic Steam Navigation Co., Ltd.
Mozaffari The Mogul Line, Ltd.
Nadir Asiatic Steam Navigation Co., Ltd.
Nurani Asiatic Steam Navigation Co., Ltd.
jula British India Steam Na\nganon Co., Ltd.
Santhia British India Steamn Navigation Co., Ltd.
Shahjehan .. . Asiatic Steam Navigation Co., Ltd.
State of Saurasktra Scindia Steam Navigation Co., Ltd.
(Bombay)
Subadar .. Asiatic Steam Navigation Co., Ltd.
Umaria British India Steam Nnv:gatxon Co., Ltd.
Warla British Indig Steam Navigation Co Ltd.
Supplementary Sths
Amra British India Steam Navigation Co,, Ltd.
Badarpur Burmah Qil Co., Ltd.
Bharatjal Bharat Line, Ltd.
Bharatmata Bharat Line, Ltd.
Bharatmitra Bharat Line, Ltd.
Bharatraja .. Bharat Line, Ltd.
Bharatrani . . Bharat Line, Ltd,
Bharatveer .. Bharat Line, Ltd.

Indian Commerce
Indian Importer

Asiatic Steamn Navxgamon Co., Lad.
India Steamship td.
Indis Steamship Co Ltd.
India Stenmalnp Co., Ltd.

India Steamslup Co., Ltd.
India Steamship Co., Ltd.

Itaura British India Steam Navxganon Co Lid.
j’aladurga Scindia Steam Navigation Co.,

opal Scindia Steam Navigation Co., Ltd

endra .. Scindia Steam Navigation Co., L1d.

lamayur . . Scindia Steam Navigation Co., Ltd.
_?alarajendra Scindia Steam Navigation Co., Ltd.
j‘alaratna . Scindia Steamn Navigation Co., Ltd.
Maliha Asiatic Steam Navigation Co., Ltd.
Risaldar Asiatic Steam Navigation Co., Ltd.
Rizwani The Mo, Line, Ltd,

State of Andhra

Scindia Steam Navigation Co., Ltd.
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NEW ZEALAND
Voluntary Observing Ships

The following is a list of observing ships voluntarily co-operating with the Meteorological Branch of New Zealand.

NAME OF VESSEL OWNERS

Selected Ships:

Kaurt Union Steam Ship Company of New Zealand, Ltd.
Karitane Union Steam Ship Company of New Zealand, Ltd.
Kaimanawa . . Union Steam Ship Company of New Zealand, Ltd.
Kaitoke Union Steam Ship Company of New Zealand, Ltd.
Kawaroa Union Steam Ship Company of New Zealand, Ltd.
Kawatirs Union Steam Ship Company of New Zealand, Ltd,
Komata Union Steam Ship Company of New Zealand, Ltd.
Kopua Union Steam Ship Company of New Zealand, Ltd.
Koromiko Union Steam Ship Company of New Zealand, Ltd.
Kowhai Union Steam Ship Company of New Zealand, Ltd.
Kurow Union Stéeam Ship Company of New Zealand, Ltd.
Kurutai Union Steam Ship Company of New Zealand, Ltd.
Matua . Union Steam Ship Company of New Zealand, Ltd.
Maui Pomare New Zealand Government

Meonorwai Union Steam Ship Company of New Zealand, Ltd.
Tofua Union Steamn Ship Company of New Zealand, Ltd.
Waimate Union Steam Ship Corpany of New Zealand, Ltd.
Waimea Union Steam Ship Company of New Zealand, Ltd.
Waiport Union Steam Ship Company of New Zealand, Ltd.
Warata Union Steam Ship Company of New Zealand, Ltd.
Wairimu Union Steam Ship Company of New Zealand, Ltd.
Waitemata Union Steam Ship Company of New Zealand, Ltd.

Supplementary Ships:

Kaiapoi Union Steam Ship Company of New Zealand, Ltd.
Kairanga . Union Steam Ship Company of New Zealand, Ltd.
Kaitangata . Union Steam Ship Company of New Zealand, Ltd.
Kaitawa Union Steam Ship Company of New Zealand, Ltd.
Katui Union Steam Ship Company of New Zealand, Ltd.
Konui Union Steam Ship Company of New Zealand, Ltd.
Korowat Union Steam Ship Company of New Zealand, Ltd.
Piri .. Imperial Chemical Industries, Ltd,

Port Waikato
Vasu ..
Vie ..
Waiana

Holm & Company, Ltd.

Tasman Steam Ship Company of New Zealand, Ltd.
Tasman Steam Ship Company of New Zealand, Ltd.
Union Steam Ship Company of New Zezland, Ltd.
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