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Editorial

Oceanology International '69. A few years ago many of us would have wondered
what this meant, but Expo ’67 introduced us to this cryptic form of nomenclature
for an International Exhibition. Oceanology International ’6g, which took place at
the Metropole Hotel in Brighton from 17th to 21st February, was described as the
world’s first International Commercial/Scientific Exhibition and Conference dealing
with the exploration of the sea and the sea bed, through the co-operation of experts
from 14 nations. Even the word ‘oceanology’, which appears in Cassell’s English
Dictionary of 1962 but not in the Concise Oxford, 1964 edition, is unfamiliar, we have
all got so used to ‘oceanography’. The suffix ‘-graphy’ is defined in the dictionary
as ‘‘a descriptive science (e.g. geography, bibliography, selenography)”’, whereas
‘-ology’ is defined as ‘“‘any science” (e.g. geology being the science of earth’s crust).
Dr. Deacon, Director of the National Institute of Oceanography, is of the opinion
that ‘oceanography’ will continue to be the term used for the traditional scientific
study of the oceans whereas ‘oceanology’ will apply more to the more technological
and commercial aspect of the subject, embracing ocean engineering, design and use
of underwater vehicles, underwater communication and the economic exploitation
of the oceans’ resources.

The conference and exhibition was sponsored by the Society for Underwater
Technology, whose President, Rear-Admiral Edmund Irving, a former Hydro-
grapher of the Navy, played a very active part in the proceedings. It says much for
the courage and enterprise of that Society, which has only been in existence since
1965, that this ambitious project was such a success. It was fitting that this first
International Oceanology Meeting did take place in the United Kingdom in view of
the pioneer work in oceanographic research carried out by this country when
H.M.S. Challenger did her famous round-the-world expedition in 1872—76.

The conference programme each day was divided into two parts—a major session
and parallel technical sessions-—and over 100 papers were read. The major sessions
were split into four sections beginning with papers on national programmes from
eight countries, including the United Kingdom; industrial programmes and prob-
lems; organization problems, market assessment etc.; and, finally, international
collaboration which produced papers from the Food and Agriculture Organization
(FAO), Intergovernmental Oceanographic Commission (IOC), Inter-Govern-
mental Maritime Consultative Organization (IMCO) and a paper from the U.S.A.
about their proposed International Decade of Ocean Exploration. The subjects
discussed at the technical sessions included oceanographic instrumentation and data
handling, engineering in the ocean, underwater observation and communication,
off-shore mineral technology, fishing technology, underwater power sources, diving
technology, pollution and submarine vehicles and operations.

The Exhibition emphasized the astonishing advances that have been made in
oceanology during recent years and would have warmed the heart of Jules Verne.
Countries participating at the Exhibition were Canada, France, Holland, Italy,
Federal Republic of Germany, Japan, Norway, United Kingdom, U.S.A. and
U.S.S.R. There were exhibits from about 150 individual firms. The products and
equipment on display included deep diving equipment, submersibles and wheeled
underwater vehicles, oceanographical/meteorological buoys, underwater power
systems, sea structures, decompression chambers, underwater communication
systems, specialized cables, fuel storage, position fixing systems and instrumentation
for providing surface and sea-bottom information.

The U.S.A., as might be expected in view of their great activity in oceanology,
had the largest display at the exhibition and, although certain other countries,
notably the U.S.S.R., are probably devoting more effort to oceanology than this
country at present, the United Kingdom display was very impressive and varied.
It included an underwater vehicle with wheels somewhat similar to a tractor, with
an umbilical cord connecting it to a surface vessel; a fully independent underwater
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habitat accommodating up to six men; oceanographic/meteorological buoys suitable
for use in mid-ocean; submerged current meters; wave and tide measuring systems;
communication and navigation equipment; oil-drilling rigs and equipment; and
displays by Government Departments engaged in oceanology in one way or another,
At the Conference about 35%, of the papers were presented by British experts.
‘Those who initiated oceanographic research aboard H.M.S. Challenger would have
no cause to feel ashamed of the work being done by their modern colleagues in this
country with the limited funds available to them.

The number of countries which participated in Oceanology *69, the number and
variety of products on show at the Exhibition and of the papers presented at the
Conference provide striking evidence that mankind has suddenly woken up as to the
resources that the oceans have to offer. Presumably the population explosion and
the rapidity with which we are using up the mineral resources on land have had
a lot to do with this. And there seems little doubt that the sport of skin-diving has
played its part in encouraging interest in underwater exploration.

The specialized agency of United Nations responsible for oceanography/ocean-
ology is the Intergovernmental Oceanographic Commission, which is under the
direction of the United Nations Educational, Scientific and Cultural Organization
(UNESCOQ). Other international bodies (not under Governmental control) directly
concerned with oceanography include the International Association of Physical
Oceanography, the International Council for the Exploration of the Sea, and the
Scientific Committee on Oceanic Research.

The close relationship between oceanography and meteorology is fairly obvious
and has often been referred to in The Marine Observer. The influence that the
oceans have upon the atmosphere and vice versa are so intimate that it is difficult
to separate them; our British climate is a fairly good example of this. Oceanographers
are vitally interested in sea-surface temperatures, air temperatures near the surface,
wave data, sea ice and surface currents, for example, while the meteorologist is
indirectly interested in such oceanographic parameters as the upper sub-surface
temperatures, sub-surface currents and salinity variation. It is essential, therefore,
that meteorologists and oceanographers collaborate both nationally and internation-
ally. On the international level this is accomplished by close liaison between repre-
sentatives of the international bodies concerned, particularly WMO and IOC, and
by the establishment of joint Working Groups. There is also close contact with other
interested international bodies such as the FAO, IMCO and (from the communica-
tion viewpoint) ITU. One of the main objects of this liaison is to make sure that
there is not duplication of effort nor rivalry between the organizations concerned.
For example, it is important that automatic buoys and newly-established weather
ships, such as are envisaged under World Weather Watch, should report meteoro-
logical and oceanographic data. This is already being done by the existing weather
ships and, to some extent, by the automatic buoys established by the U.S.A. in the
Caribbean. The question of the frequencies to use for transmission of data from
automatic stations has already been settled as a result of consultation with I'T'U and
IMCO. It is hoped that all countries will make special efforts to increase their
oceanographic effort during the International Decade of Ocean Exploration, re-
ferred to earlier, which is planned to take place during the 1g70s.

Every voluntary meteorological observer aboard ship is in fact a voluntary
oceanographic observer. Not only does he take regular sea-surface temperatures and
visual wave observations but he is almost the sole source of information about the
surface currents of the oceans. A glance at The Marine Observers’ Log shows
enormous variety of other oceanographic observations he makes. For example, the
marine bioluminescence observations published in The Marine Observer are unique.

When discussing observations at sea one always seems to come back to Maury
and one finds that ships’ officers have been making these oceanographic observa-
tions for over a hundred years. The first international logbook (1853) provided
for observations of surface currents, sea-surface temperature and specific gravity,
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water temperatures at various depths (by using a special instrument or by taking
the temperature at the “‘ship’s cock beneath the water line”), wave heights, tide
drifts, discoloured water, deep-sea soundings and nature of bottom, sea ice, appear-
ance of fish and seaweed and tidal observations when at anchor. Maury might well

have lectured at Oceanology *69.
C. E. N. F.

Excellent Awards 196869

On pages 101 to 103 in this issue of The Marine Observer appears the list of ships,
masters and officers who have gained Excellent Awards for the quality of their
meteorological logbooks received during the year which ended on 31st March 1969
and once again we have the pleasure of congratulating the masters and officers
named in it. Once again, too, we must commiserate with the many officers whose
meteorological logbooks have been assessed as Excellent but which at the same time
lack that little something extra which will lift them into the top hundred; it may be
some consolation to them to know that the notation EX appears against the record
of their logbook on their personal record card which is kept in this office and that it
is this assessment which counts when their long-term record is worked out, whether
an award has been gained or not.

Below is the fifteenth ‘short list’ of those ships who sent us the best meteorological
logbooks during the year. They are:

1. Cape Franklin (Lyle Shipping Co. Ltd.), Captain C. G, Mallett

Glenorchy (Ocean Fleets Ltd.), Captain T, W. Willows

Hurunui (New Zealand Shipping Co. Ltd.), Captain S. G. Robinson, M.B.E.
2. Chantala (British India S.N. Co. Ltd.), Captain F, Bell

Northumberland (Federal Line), Captain E. T. Rowland

Westmorland (Federal Line), Captain D. E, Moran
3. Baharistan (F. C, Strick & Co, Ltd.), Captain J. F. Ockleford

Glitra (Chr. Salvesen & Co. Ltd.), Captain J. Duncan

We congratulate Cape Franklin on her third appearance in our annual short list
whilst Glenorchy is appearing for the second time. The customary photographs of
the three top ships appear opposite page 129 and here again special mention must
be made of Cape Franklin whose photograph was also thus published in 1¢63.

Awards to ‘Marid’ ships for their consistent help in sending radio messages of sea
temperatures around the home coasts, and to skippers and radio officers of trawlers
making non-instrumental observations, often under conditions of acute discomfort,
in the Arctic are listed on pages 103 to 104. The work of these ships is unspectacu-
lar but has nevertheless been a great help to the meteorologist, both at home and in
countries bordering the northern waters in the preparation of forecasts for the bene-
fit, not only of shipping, aviation and other forms of transport but also of the general
public. It will be noticed also that the main Excellent Award list contains the names
of trawlers; these ships are, of course, equipped with instruments and their presence
in the list shows that, in spite of invariable bad weather and cramped working condi-
tions, they are well able to hold their own in keenness and enthusiasm with their
somewhat more lucky brethren whose work lies in kinder waters.

The recipients of the Awards will, as in past years, be individually notifted by
letter and asked for an address to which they would like us to send it. But letters
sometimes take a long time to reach ships and if any master or officer sees his name
in the list in this journal or, perhaps in his own Company’s house journal, before
the official letter reaches him, we would be glad if he would write to us claiming the
award and giving us his forwarding address.
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rip. At 1700, a few minutes before crossing the rip, the sea temp. was 69°F but 10 min
later after crossing the rip it had risen to 74:5°. At 1730, just before crossing another
rip, the sea temp. was 77° but 10 min later it had fallen to 75'5°. Other changes
noted were the wind direction which backed from wsw, force 3—4 at 1700 to §’ly,
force 4—5 at 1745. From 1630 to 1800 there was a W’ly set of 3° but from 18c0-1820
an E’ly set was experienced.

TimMme Dry WET SEA WiIND
(amt) (°F) (°F) (°F) DIRECTION FORCE

1700 - - 690 WSW 3—4
1710 - - 745 - -
1730 74'¢ 705 770 - -
1740 -

— 75-5 — —
1745 750 718 -

1850 772 748 - - -
1940 820 770 845 - -

Position of ship at 1800: 12° 00'N, 51° 42'E.
p 5

w
5
L

UNDER-SEA VIBRATIONS

Eastern Pacific Ocean

s.s. Pacific Reliance. Captain C. G. Killick. Panama to Los Angeles. Observers, the
Master, Mr. M. S. Condon, 4th Officer and Mr. S. R. Humphries, Deck Apprentice.

2nd July 1968. At 0350 GMT, steering 296° at 165 kt and 11-5 miles from the
Mexican coast, the ship experienced a violent tremor which vibrated the whole ship
for 15 to 20 sec. Shortly after the tremor a steep, low E’ly swell was observed which
lasted 35 min before levelling out. At the time of the tremor no apparent sea-surface
disturbance occurred and the ship’s head and engine revs. remained steady. The
charted depth was recorded as 1,005 fm. There was no apparent change in baro-
metric pressure. Comments from crew members likened the effect of the tremor to
either something large and heavy hitting the ship’s propeller or to a vessel running
aground. Air temp. 80+7°F, wet bulb 76-8°, sea temp. 84:1°. Wind light and variable.
Sea smooth or rippled with no swell waves.

Position of ship: 16° 59'N, 100° 54'W.

Note. Mr. J. Piegza, Seismologist at Kew Observatory comments:

“This tremor was certainly due to an earthquake. At the time of this occurrence no major
earthquake was reported from this part of Mexico. Therefore it must have been a shallow,
local tremor which would be felt very strongly in the immediate vicinity but would not
necessarily be recorded by the distant seismographs.

“The fact that the ship was vibrated only for about 15 to 20 sec indicates that the tremor
was a very near one. The low easterly swell which appeared shortly afterwards suggests that
the epicentre was situated somewhere between the ship and the coast roughly in an easterly
direction.

“The Pacific coast of Mexico is very seismic and the earthqguakes of various intensity, both
on land and under the sea, are 2lmost a daily occurrence.”

Timor Sea

s.s. Texaco Edinburgh. Captain H. Bennett. Botany Bay to Singapore. Observers,
the Master and Mr. R. S. Jay, 2nd Officer.

27th September 1968. At 0358 oMt the vessel experienced a violent vibration for
a period of approx. 30 sec. No shipboard activity could account for this, the engine
revs. remained normal and the vessel was in full ballast condition. The echo-
sounder was immediately switched on but no sounding was obtained.

Position of ship: ¢° 00's, 129° 56-5'E.
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Note. Mr. ]. Piegza comments:

*“The violent vibration was due to a large earthquake which occurred at that time under the
Banda Sea. The U.S. Coast and Geodetic Survey gives the following preliminary time and
the position of its epicentre; 27th September, o3h 58m 555 GMT; 6-8°, 129-1°E. Magnitude 6.”

LUMINESCENCE

Java Sea

m.v. Sugar Producer. Captain J. R. L. Atkinson. Panama to Sydney. Observer,
Mr. E. McEwen, 2nd Officer.

15th July 1968, between ogoo and 1200 GMT. On seeing small pin-points of light
in the sea the Aldis lamp was shone on to the water. Immediately the sea erupted
into a fantastic display of red, green and white cat’s-eyes. It was noticed that what-
ever was responsible for the source of light was big enough to cause a disturbance
on the surface of the water and it was possible to select individual points of light
and chase them away from the ship with the Aldis. Samples of sea-water were taken
but nothing could be seen with the naked eye and unfortunately there are no means
on board for preserving samples for an indefinite period. Air temp. 73-8°F, wet bulb
69-9°. Wind sk, force 3.

Position of ship at x200: 04° 18's, 111° 18'W,

RADAR ECHOES

North Atlantic Ocean

m.v. Crystal Sapphire. Captain D. Patrickson. Churchill to London. Observers,
the Master and Mr. R. W. Paul, Chief Officer.

13th August 1968. At 1210 GMT a clearly-defined band of radar echoes about
4 miles long by 2 miles wide appeared at a distance of 4-5 miles. This was at first
thought to be pack-ice. Visibility was approx. 2,000 yd at the time. Course was
altered to pass round the area but, although the vessel came within half a mile of the
area, nothing was seen. Attempts to plot an individual echo were unsuccessful and
it was realized that the band was sea clutter. Eventually the ship passed through
the area but apart from a few small wavelets there was nothing to be seen. On
inspecting the echo-sounder trace it was found that the vessel had passed over the
edge of a bank, the depth increasing from 240 fm to the extreme range of the ma-
chine—630 fm in less than a mile. It was assumed that the clutter was caused by
upwelling water. The sea temp. rose from 35-2°F to 37-4° on crossing the area and
shortly afterwards the visibility improved. Wind NNE, force 1-—2. Rippled sea with
moderate to heavy NE'ly swell.

Position of ship: 60° 30'N, 61° 06'w.

STORMBOUND BIRDS

Fastern Pacific Ocean

s.s. City of Brisbane. Captain XK. B. B. James. Papeete to Balboa. Observers, Mr,
W. A. Roberts, 1st Officer, Mr. P. Gill, 2nd Officer and Mr. H. Anthony, Junior
2nd Officer.

25th August 1968. At co45 GMT the ship passed through a violent storm with
extremely heavy rain during which visibility was reduced to about 1 mile. Following
the downpour it was found that about a dozen birds had landed on the ship. They
were identified from books as Brown Boobies. They appeared to be dazed and
exhausted and showed no fear of human beings when approached. Air temp.
78-2°F, wet bulb 76-8°, sea 81+2°.

Position of ship: 5° 08N, 86° 36'w.
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277th September 1968. During the morning an emergency lifeboat drill was held.
The ship was stopped and a boat sent away. While the lifeboat was lying stopped a
sea snake approached. It was about 4% ft long with a white body and the dark-
brown bars across its back did not encircle the body but were V-shaped, pointing
towards its head. The snake attempted to get into the boat and had to be driven off.

Position of ship: 12° 19'N, 100° 46'E.

Note. Miss A. G. C. Grandison, Curator of Herpetology in the Department of Zoology,
Natural History Museum cemments:

“These reports, unfortunately, do not contain sufficient morphological details to allow for
specific identifications. A transverse banded pattern is common to many different groups of
sea snake and in numerous species is particularly prominent in juveniles. However, the size of
the one observed on 26th September and the colouration suggest that it may well have been
Hydrophis cyanocinctus which is the commonest and probably the largest species in the area
in which the observation was made. An example of this species measuring 8 ft is known and
the population occurring in the Gulf of Siam is somewhat unusual in that the banded pattern
is retained as age and size advance. The colouration of this species is described as having black
annuli on a light-greyish, greenish or yellowish ground, the rings of the annuli often widening
dorsally. The smaller individual sighted on 27th September may also have belonged to this
species for occasionally the annuli are less distinct on the sides of the body. However, it could
also belong to one of the smaller species of Hydrophis occurring in the South China Sea. While
I would not like to be held responsible for the death of one of the seamen in the lifeboat, I feel
it is a pity that the snake was driven off, and not killed and sent here for precise identification
which would have made the report so much more interesting and of greater value.”

SHARKS

Gulf of Aden

s.s. City of Manchester. Captain J. S. Grant. Port Sudan to Dar-es-Salaam. Ob-
servers, the Master, Mr. D. C. Walker, 3rd Officer and Mr. ]J. Clarke, Quarter-
master.

18th July 1968. At 0705 GMT an unusually large collection of sharks was sighted
off Cape Guardafui. They were seen to be in two distinct packs, one consisting of at
least 30 sharks and the other of more than 20. The sharks were 20 to 30 ft in length
and appeared to have large squarish heads. They seemed to be swimming in all
directions within the pack. The sea was rippled with a slight swell. Air temp. 88°F,
sea 87°.

Position of ship at 06co: 12° 00'N, §51° 00’E.

Note. Mr. G. Palmer of the Department of Zoology (Fish Section), Natural History Museum
comments:

“It is possible that the aggregation of sharks may have been whale sharks, Rhincodon typus.
The length and the squarish-looking heads would fit this particular species.”

WHALES
off Liberia

m.v. Otaio. Captain F. S. Angus. Las Palmas to Freemantle. Observer, Mr. A. J.
Davies, 3rd Officer.

4th July 1968. At 1445 GMT three large fish or whales of unknown species were
observed. They were about 200 yd off abeam to port when one of them jumped
almost vertically from the water. The splash it made on falling back into the water
was distinctly heard on the ship. The three fish were under observation for 3—4 min
during which time four leaps (similar to C in the sketch) were seen. All three fish
were moving in a NNw’ly direction. They were about 2o ft long, blue-black in colour,
except the underparts which were greyish-white. The belly was speckled with
darker spots. When in the air the fish took on a more leathery, brownish appearance.
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ABNORMAIL REFRACTION

Indian Ocean

s.s. City of Birmingham. Captain J. Sapp. Durban to Dakar. Observer, Mr. C. W.
Rapley, 2nd Officer.

1oth September 1968. At 1200 GMT haze was present over the horizon to the s,
sw, Nw and NE and overland to the west. Smoke from the vessel’s funnel was hanging
astern at mast height and stretching as far as the horizon to the NE. There was
apparently no wind at this temperature inversion level. Other vessels coming out
of the haze were observed to have a distorted appearance. With most medium-sized
vessels this took the form of considerable vertical distortion of the hull but normal
appearance of masts and funnels. Our own main mast was ro3 ft above sea level.
The phenomena persisted until 1300. Air temp. 76:1°F, wet bulb 68-8°, sea 74°.
Wind N, force 1. Cloud 7/8 Ci.

Position of ship: 33° 36s, 27° 30'E.

UNIDENTIFIED PHENOMENON

Mozambique Channel

m.v. Staffordshire. Captain N. F. Fitch, m.B.E. Colombo to Cape Town.

12th August 1968. At 1515 GMT, about 10 min after sunset whilst still in good
daylight, a brilliant white light appeared in the sky bearing about 300° from the
ship. It appeared at an altitude of about 40° to the horizon and increased in brilliance
until it burned out at about 25° about 1 sec later. It left a long vapour trail behind,
coloured a very bright pale blue which soon twisted in the upper air currents, It
remained visible for 10 min.

Position of ship: 15° §8’s, 42° 42E.
Note. Mr. A. J. G. Moorat, Satellite Orbits Group, Radio and Space Research Station,

Slough comiments:
“From the description we think that the object was a decaying meteor.”

COMETS

Indian Ocean

m.v. Pembrokeshire. Captain R. B. Tiplady. Hamburg to Singapore. Observers,
Mr. A. J. Palmer, 1st Officer and Mr. B. D. Pollock, Extra 3rd Officer.

26th—27th July 1968. At co3o GMT, when the first light of day was hardly in the
sky, two patches of light were seen below the star Achernar. Quickly-moving Cu
cloud made observation difficult but during the longer breaks in the cloud they were
still there, one about 16° from Achernar and the other about 25°, measured with a
sextant. As nautical twilight was just beginning it was at first thought that this was
nothing more than the first rays of light on high cloud but a good look using binocu-
lars showed that this was not so; the patches were still there and still unaccountable,

The following night at ooo1, with a darker and clearer sky, the two patches of
light were still to be seen. They appeared to be the tails of two comets. The lower
one, being larger and more distinct, was closer to the rising star Canopus and similar,
though not so large, as a comet seen a few years ago. At ooor on 27th: Air temp.
=5-5°F, wet bulb 70-2°, sea 80:6°. Wind sg'E, force 5. Cloud 2/8 C;,. Good visibility.

Position of ship at co30 on 26th: 14° 35’s, 66° 58'E.

Position of ship at ooo1 on 27th: 10° 27's, 72° 58'E.

Note. This report was forwarded to Mr. K. B. Hindley, Meteor Section of the British Astro-
nomical Association, who hopes to comment on this and similar reports in a later article.

114



AURORA

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

Auroral reports for 1968 July-September made by observers in British ships and received
at the Balfour Stewart Auroral Laboratory of the University of Edinburgh are summarized
below. Some interesting new names appear among the more familiar ones. We appreciated
that m.v. Redcar should be so happily positioned first on one side of the Atlantic and then on
the other for two periods of activity during September. This note is our only means of ack-
nowledging reports from observers in ships and we thank you for taking time and trouble to
help us to accumulate data.

Planetary geomagnetic activity never reached a high level during the period; 6 — was the
highest figure (in a scale of oo—10) and the mean for September was only slightly higher than
for the other two months.

In a bulletin about the satellite ESRO I-Aurorae, which has been in orbit since October
1968, there are reports of successful reception of data. The spacecraft was originally intended
for a six-months’ operational lifetime to cover the 1968/69 winter observing period, but all
systems are continuing to function successfully and the craft will probably continue to operate
until re-entry into the Earth’s atmosphere towards the end of this year. Scientists are thereby
being enabled to extend their investigations and to watch aurorae from above. This does not
mean, however, that visual observations are no longer necessary. On the contrary, correlation
of the satellite data and of the results of rocket-borne experiments with magnetic, ionospheric
and auroral ground observations is of great importance.

It is hoped that during the summer there will again be many reports of noctilucent cloud
sightings, magnificent displays of which were seen over the British Isles during 1968 June and
July. The position of the southern border of the clouds gives an indication of the penetration
southwards of low ternperatures at the mesopause, i.e. around 8o km, the height of the clouds.
As with aurora, information about these clouds is interchanged with centres in North America

and U.S.S.R.

DATE SHIP (GEOGRAPHIC A < 1 TIME ForMs
(1068) PoOSITION
26th July | Cape Franklin 50°25'N 50°10'w | o10 | 62 +7z | 03000500 | RB, N
7th Aug. | Weather Surveyor 59°00'N 18°55°w | o070 65 +42 | oog5—0305 | HA, RA
15th Cape Franklin 50°00'N 67°00'W | 360 6z +4%6 | o125—0230 | HB, RA, RB, RR
17th Weather Reporter 59°06'N 18°48'W | oo 65 +72 | o1co0—0140 | RR, P

18t Sept. | Weather Monitor 57°55'N 15°40'W | o70 | 63 +70 | o115-0130 | RB

Weather Reporter 58°02'N 15°45'W | 070 | 64 +71 | 0130-0200

6th Redcar 50°20'N 60°30'W | oIo 62 +75 | ooor1—co15 | RA, RB, R
ozoo—oz230 | P

§2°16'N 54°%2°W | o20 | 63 +74 | 23300030 | HA, R

Weather Monitor 59°00'N 10%°30°W | o0 | 65 +72 | 22502330 | RB

7th Redcar 52°16'N 54°02'W | 020 | 63 +74 0130 RR
54°18'N 47°46'W | o030 | 64 +74 2330 R
8th Redcar 54°30°'N 47°30'W | 030 65 +7 oo3zo—o13o | HB, RB, RR, P, N
Dunadd §2°42'N 52°36’W | ozo 63 +7 oos5-0230 | HA, RA, RB
8th—10th | Illyric s (iulf of o10 | 60 +74 010058— HA, RA, RB, RR
t. Lawrence ogoo/io
1oth Weather Monitor 58°55'N 19°5'W | o70 65 +72 2150 N
12th Weather Monitor 59°00°'N 18°38’W | ovo 63 +72 2245 RA
Fidra . 58°30'N o5°%0’'wW | 080 62 +71 | 2300~0030 | HA, RA, RR
14th Weather Monitor 59°00'N 19°10'W | 970 | 65 +72 2335 N
15th Hemimactra 70°08'N 15°3°E | 110 | 68 +477 | 1940—2100 | HA, RR, P
218t Redecar 64°06'N 06°44’E | 100 64 +7%5 | 1925—2000 | P, N
22nd Redcar 60°14'N 15°8E | 110 67 +77 | 21500100 | HB, RA, RR, P
23rd Redecar . 69°32'N 16%T1‘E | r10 | 67 +77 | 2205-2211 | RA, RR, P
28th Weather Adviser 59°02'N 18°%4'w | 070 | 65 +72 2250 N
3oth Weather Adviser 59°01I'N 18°40'W | o070 | 65 +492 | o150,0250 | N

Key: A = geomagnetic longitude; & = geomagnetic latitude; I = inclination; HA = homogeneous arc;
HB = homogeneous band; RA = rayed arc; RB = rayed band; R(R) = ray(s); P = patch; V = veil;
N = unidentified auroral form.
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Historical Notes on the Original Beaufort Scale

By Brar Kinsman
{Associate Professor of Qceanography, ‘The Johns Hepkins University, Baltimore, Md., U.S.A.)

('This article is part of a hitherto unpublished technical report on the Beaufort Scale.)

Rear-Admiral Sir Francis Beaufort, X.C.B. was born in Ireland—without the titles—
in 1774 (see photograph opposite page 120). His father was a protestant clergyman,
a topographer and one of the founders of the Royal Irish Academy. Beaufort
entered the Royal Navy at the age of 13. He was a midshipman aboard the Aguilon,
Lord Howe’s repeater for the rear squadron at the Glorious First of June when the
British thrashed the Brest Fleet under Villaret-Joyeuse. He was made Lieutenant
in 1796 and was First Lieutenant of the Phaeton in 1800 when she chased His Most
Catholic Majesty’s polacre San Josef in under the 5-gun battery at Fangerola near
Mailaga, Spain. Two nights later Lt. Beaufort commanded a cutting-out expedition
of four of the Phaetor’s boats. Unfortunately, the launch, which mounted a car-
ronade, was unable to keep up and surprise was lost when the barge and two cutters
were detected and fired upon by a French privateer schooner. In spite of this Lt.
Beaufort laid his boats alongside the Sarn Josef and, after having been thrown back
twice, secured the deck and brought her out. During the action Beaufort accumu-
lated three sword cuts and sixteen musket shots in the head, arms and body. As a
result of his success Lt. Beaufort made the long step up to Commander and, as a
result of his wounds, was given convalescent leave.

Commander Beaufort was on the beach until 1805 but hardly idle. In 1803—4 he
helped his brother-in-law, Mr. Edgeworth, father of the novelist Maria Edgeworth,
to establish a line of telegraphs (i.e. a chain of semaphore stations) from Dublin to
Galway over which messages and replies could be transmitted in 8 minutes.

In the summer of 1805 Beaufort was appointed to the command of the Woolwich,
armed en flite (i.e. with her guns removed, leaving her gun ports only a row of empty
holes). It was at this time that Beaufort devised his wind-force scale. At least that is
what Admiral FitzRoy says in The Weather Book, A Manual of Practical Meteorology
published in 1863.1 On pages 30 and 31 one finds “. . . the practical, and now com-
mon, mode of estimating force of wind by arbitrary scale, ranging from o = a calm,
to 12 = a hurricane, is found generally sufficient for descriptive purposes; and it is
surprising how closely practised observers agree in such estimations. All honour to
Beaufort, who used and introduced this succinct method of approximation by scale,
expressed in numbers instead of vague words, about the beginning of this century.
By the kindness of his family, we have them now before us, in the log of H.M.S.
Woolwich in his own handwriting dated 1805.”"* Between 1805 and 1810 when he
was promoted to post rank, Beaufort commanded a number of ships and saw service
in the East Indies, the Rio de la Plata, the Cape of Good Hope, the Mediterranean,
the north coast of Spain, Quebec, and on convoy duty. During this service, when
not otherwise occupied, he engaged in hydrographic survey work. For example, he
provided the data for new and very accurate charts of the entrances to the Rio de la
Plata,

During 1811-12 Captain Beaufort commanded H.M.S. Frederikssteen and was
employed in the eastern Mediterranean on a hydrographic survey of the coasts of
Asia Minor. With his left hand he suppressed the organized system of general and

* The Keeper, Public Record Office, Chancery Lane, London, W.C.2, very kindly tried
to find the original entry for me. He has both the captain’s log (Adm. 51/1632) and the
master’s log (Adm. §2/3719) of H.M.S. Woolwich for 1805 but in neither is the Beaufort
wind force scale recorded. Mr. R. F. Hunnisett of the Public Record Office speculates that
the log referred to by Admiral FitzRoy in 1863 may have been Beaufort’s private journal and
that it may still be in the possession of one of Beaufort’s descendants.
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absolute piracy then prevalent there and also made astronomical observations. It
was this last activity that led to an abrupt end to the survey. In June 1812 Beaufort
had an astronomical party ashore when an armed skirmish broke out between the
local Pashas who were thoroughly out of any control by the Porte. Captain Beaufort
himself went in to take his party off. As they were rowing back out of the harbour a
sniper, taking a long shot, put a ball through his groin, breaking his hip. Beaufort
was taken safely back to Malta but he was many months in recovering. The survey
had been interrupted and the Frederikssteen through long service was in almost as
bad shape as her captain. Both were ordered back to England at the end of 1812.

For the next several years Beaufort was busy working up the data from his survey
and constructing a set of charts for the coast of Asia Minor. Marshall?2 comments,
“From the weighty responsibility attached to such a2 work, he considered it necessary
that the whole should be executed by his own hand; and we have reason to believe
. . . that previous to his doing so, no maritime surveyor ever lodged at the Admiralty
MSS. so drawn and arranged as to be fit for immediately placing on the copper,
without first deriving aid erther from the Hydrographer or some of his assistants.”

In 1814 Beaufort published a book, Karamania, or a brief description of the South
Coast of Asia Minor, and of the Remains of Antiguity.® It was well written and well
received. Quite characteristically, Beaufort refused to accept any payment for the
book since “the materials . . . were acquired in His Majesty’s service in the execu-
tion of a public duty”.

In 1829 Beaufort was appointed Hydrographer to the Admiralty, a post which he
held for the next 26 years. In 1838 the Beaufort wind-force scale was made manda-
tory for log entries in all ships of the Royal Navy. In 1846 Beaufort was made Rear-
Admiral and, in 1848, a K.c.B. in recognition of his civil services as hydrographer.
He died in 1858 two years after his retirement.

One cannot read much in the scientific literature of the nineteenth century with-
out gaining the impression that Admiral Beaufort was regarded as a first-rate
scientist by scientists of substantial achievement. The Proceedings of the Royal
Society for 1857-59% gives him a three-page obituary which, however, is vague about
the specifics of his work. He is described in a general way as a marine surveyor, a
classical scholar and a geologist. He is credited with converting the office of Hydro-
grapher to the Admiralty from an ineffective sinecure to a centre of intense scientific
activity in all things connected with the ocean. In particular, his freely-given assist-
ance to scientists, sometimes at the cost of overriding the regulations, is stressed.

I have found it suggested that Beaufort had a hand in the invention and develop-
ment of the cup anemometer although Robinson® in his paper which described the
invention of the cup anemometer does not mention Beaufort.* In addition to his
wind-force scale Beaufort devised a system for coding weather observations which
was widely used and still is, mainly by land stations. Some idea of the range of
Beaufort’s scientific interests can be gained from a memorandum he sent to Com-
mander FitzRoy, Captain of H.M.S. Beagle, on 11 November 1831. All 18 pages of it
are reproduced in Volume II of Narrative of the Surveying Voyages of His Majesty’s
Ships ‘Adventure’ and ‘Beagle’ between the years 1826 and 1836.%t In addition to
outlining the hydrographic survey to be made and calling for a world girdling line
of meridian positions—the exact longitude of even such long-frequented ports as
Rio de Janeiro was in doubt in 1831—Beaufort lists programmes of observation in:

1. Marine geology: deep sea soundings, sediment distributions and their relation
to ttdal currents, studies of coral reef formation;

* Robinson does mention Edgeworth, Beaufort’s brother-in-law, as active in anemometry
and the source of some of his ideas. Possibly that is the connection.

+ Volume III is still in print and is better known to you as The Voyage of the Beagle. It was
written by a bright, but usually seasick, young graduate student whose name appears on the
ship’s list as supernumerary—Charles Darwin.
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2. Physical oceanography: tides in straits, open ocean tides, estuarine tides (set,
force, duration, limits of salt intrusion, and variation with wind, current and river
flow all required), currents, and sea surface temperatures;

3. Meteorology: monsoon and trade wind limits and periods, barometric pressure,
air temperature, winds, and weather;

4. Magnetism: variation, angle, dip, intensity, and diurnal variation;

5. Astronomical observattons and, finally,

6. The Economic and Cultural Geography of each land visited.

Beaufort includes a liberal helping of advice for the 26-year-old FitzRoy, most of
which would do no harm if taken seriously by modern oceanographers.*

Beaufort was a Fellow of the Royal Society, London, Vice-President and Fellow
of the Royal Astronomical Society, Fellow of the Royal Irish Academy and a cor-
responding member both of the Institute of France and of the U.S. Naval Lyceum.

As a victim of the modern publish-or-perish syndrome I expected that Beaufort
had published extensively. The bibliography lists all I was able to find.? 7 & He
never appears as an author in the Philosophical Transactions of the Royal Society.
The Royal Society Catalogue attributes to him only two very brief papers, one on an
earthquake at sea and the other on longitude determination by means of a partial
solar eclipse.

Pleasant as it is to linger with the Admiral, perhaps we should get along to his
wind-force scale. Here is the earliest version of it that I have been able to find. It
dates from 1831 and is included with Beaufort’s memorandum to FitzRoy.

FIGURES TO DENOTE THE FORCE OF THE WIND

o Calm.
1 Light Air ...... Or just sufficient to give steerage way.
2 Light Breeze . ..) Or that in which a man- I 1 to 2 knots.
of-war with all sail
3 Gentle Breeze .. » set, and clean full, 3 to 4 knots.
would go in smooth
4 Moderate Breeze| water from |5 to 6 knots.
5 Fresh Breeze...) (Royals, &c.
6 Strong Breeze .. | Or that to which a well- | Single-reefed topsails and top-gal. sails.
conditioned man-of-
7 Moderate Gale . f war could just carry <{ Double-reefed topsails, jib, &c.
in chase, full and by
8 Fresh Gale..... Treble-reefed topsails, &c.
9 Strong Gale.... ) ~.Clos&e-reefed topsails and courses.
10 Whole Gale .... Or that with which she could scarcely bear close-reefed main-topsail
and reefed fore-sail.
11 Storm......... Or that which would reduce her to storm staysails.
12 Hurricane ..... Or that which no canvas could withstand.

I think we can take this version as a reasonably accurate statement of the original
Beaufort scale.

Beaufort’s specification is essentially an association of lists of three different
kinds of things. There is a list of 13 integers from o to 12, there is a list of common
words for the strength of the wind, and there is a list descnbmg the state and be-
haviour of a “well-conditioned man-of-war”. The choice of the list of numbers is

* As an example, “Trifling as it may appear, the love of giving a multiplicity of new and
unmeaning names tends to confuse our geographical knowledge. The name stamped upon a
place by the first discoverer should be held sacred by the common consent of all nations; and
in new discoveries it would be far more beneficial to make the name convey some idea of the
nature of the place; or if it be inhabited, to adopt the native appellation, than to exhaust the
catalogue of public characters or private fnends at home. The officers and crews, indeed, have
some claim on such distinction, which, slight as it is, helps to excite an interest in the voyage.’
(Italics mine. Proponents of the ‘Cromwell’ current please note.)
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quite arbitrary and is no different in principle from the choice of Celsius or Fahren-
heit numbers for temperature. How many numbers you use depends on how many
distinct levels of the phenomenon you think you can recognize. Beaufort obviously
thought that he could recognize 13 levels in the behaviour of a man-of-war. He
described them in terms which may seem vague to 2 modern scientist but would
certainly convey the idea with great precision to Nelson’s captains. There is no need
for fractional values. To say that one had a wind of Beaufort 6-5 would be nonsense.
‘Topsails are either single-reefed or they are double-reefed. There is nothing in
between. Further, there is no use for Beaufort numbers higher than 12. When all
you can do is drift off to leeward under bare poles it doesn’t make much difference
whether the wind is 70 or 170 m.p.h.

Beaufort’s scale of numbers for the wind was not the only one in use during the
nineteenth century. Scott® lists the Continental scale, o—4, the Land scale, 06, and
the French scale for telegraphy, o—g. Curtis,!° on pages 51-53, tabulates equivalents
for 20 scales of wind force other than Beaufort’s. The ranges of those using num-
bers in the manner of Beaufort are, o—4, 1-6, 0-6, o-10, 09, 0—7, and o-0-6-0.

The list of common terms will refer to the same situation only if the users of
them share a common experience. I have found that what Chesapeake Bay yachts-
men describe as a ‘heavy blow’ will be called a ‘moderate breeze’ by visiting yachts-
men from South Africa. The wind régimes in the Chesapeake Bay and in Table Bay
and the yacht rigs characteristic of the two places are both so different that there is
almost nothing ‘common’ about the terms the two groups of yachtsmen use. Failure
to associate the same common term with the same state of the wind often occurs
when Beaufort numbers are used today. The numbers really belong to the seamen.
Beaufort had no difficulty with this. He devised his scale for a group of men who
had shared the same experience—years of unremitting blockade of Europe in sailing
ships which were all quite similar in their characteristics. Their experience had been
similar and their common terms were common.

The third list, the phenomenon, is the meat of the matter. It describes the
different things you may see and you are also told what number and common term
to attach to each. And, please note, what you are to look at is a ship—not the wind.
It is true that the appearance of the ship depends on the wind but it does so in no
simple way. I cannot help but feel that Beaufort was intensely interested in the
ship and but little in the wind. Let’s look at this third list more closely.

The descriptions for numbers o to 4 are couched in terms of the speed of the
ship, those for 5 to ¢ jointly in terms of her mission and her sail-carrying ability,
and those for 10 to 12 in terms of her survival. To recover the meaning of the
descriptions we must digress briefly.

No sailing vessel can move directly into the wind but some ships can work up
closer to the wind than others, i.e. they are more ‘weatherly’. According to David-

son'! a reasonable estimate of the weatherly ability for the ships of Nelson’s day is
7 points off the wind (see Fig. 1).

(a) 7 pts. (b) 6 pts. (c) 37 pts.

WIND 78°45 67°30 39023
U //\) \ />\>
7
/ 7
; /
Fig. 1. Weatherly qualities for (a) a ship of Nelson’s day, (b) a clipper ship and (c) a

modern racing yacht. The heavy arcs show directions relative to the wind in which
the ships cannot sail.
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had better steer small and make every foot to windward that he can even at the cost
of some speed—he had better if he doesn’t want his back flogged bloody. The cap-
tain has judged his sails to 2 hair’s breadth. The courses are on her and so are her
fore and aft sails. The topsails are set but they have been reefed down to the second
row of reef points. The royals and topgallants are furled. The captain knows that
he can’t show another square yard of sail without blowing the sticks right out of her.
So you thrash along and perhaps you come up with the Droits d’ Homme and perhaps
you don’t. Two things are sure. The captain is driving her for all she’s worth and
you have Beaufort 7. Your old deckhand calls it a moderate gale.

BeaurorT 11: The Droits d’Homme may be in sight but you aren’t paying her
much attention. She isn’t paying you much attention either. The seas are mountain-
ous. The square-sails are all furled. If the job has not been well done the wind may
pry into the wadded sail, rip it loose, and shred it to ribbons in seconds. The ordinary
staysails have been unbent and you are now carrying a few small staysails of ex-
tremely heavy canvas—the storm staysails—in an attempt to give your ship just
enough motion through the water to keep her under some sort of control with the
rudder. The wind force is Beaufort 11 and your old deckhand, if he has the mis-
fortune to be on watch, will tell you that it’s quite a storm.

Two questions must be faced at this point. First, how reproducible is Beaufort’s
scale? Second, why should one want such a scale? The first question involves a
number of subsidiary questions and, in attempting an answer, we will suggest an
answer to the second. Perhaps we should begin by taking just a glance at the wind
velocity. Wind velocity and force are associated through the p2? terms in the equa-
tion of motion. Mean wind velocity varies with height and, for our five-finger
exercise, we might as well take the variation as logarithmic. As rough-and-ready
values suppose that the roughness length is 1 ft, that the crosstrees are 120 ft above
the water while the quarter-deck is 12 ft, and that the wind at anemometer height is
10 kt. Then the speed of the wind for the officer on the quarter-deck is about 7-3 kt
while that for the look-out on the crosstrees is about 14-1 kt, almost double. If each
were equipped with an anemometer they would get quite different wind speeds and
yet they would come up with the same Beaufort number for the wind force. They
would get the same Beaufort number because both were looking at the ship which
is the same for both and only incidentally at the wind. What matters is the practical
problem of how the ship behaves. Men who know a ship seldom disagree about that.

A reasonable description of Beaufort’s original scale would be that it is a set of
index numbers for the quantized states of one of His Britannic Majesty’s frigates of
180 5- In some of the later versions of Beaufort’s scale the ‘well-conditioned man-of-
war’ literally becomes a ‘frigate’. Even if you are willing to concede the uniformity
of judgement of men used to frigates you may well wonder if the judgement would
remain uniform for a first-rate. Mr. Howard I. Chapelle, Curator, Division of
Transportation, Smithsonian Institution says, ‘“The 44-gun frigate would be less
able to carry sail in strong winds than a 74 but would be comparable in moderate
winds. A matter of hull and rig design in 1nd1v1dual ships is involved, but a 44-gun
frigate would be ‘average’ in sail-carrying power.”” There was really no trouble about
applying the Beaufort numbers to ships other than frigates like the Woolwich.
Almost every officer had served in, and often had commanded, frigates. Even though
he might be in a ship-of-the-line, or even in a grog shop ashore, he could still judge
accurately what sail he would carry in chase if he were commanding a frigate.

The frigate in modern jargon was a ‘probe’ for measuring wind force but putting
it that way would seem to Beaufort getting the cart before the horse. The measuring
system is one that averages over substantial intervals of space and time and which
uses undefined and peculiar weighting functions. Wind velocity is a very local
concept—ideally, an instantaneous point measure—but for Beaufort’s scale the
situation was not evaluated in terms of local or temporary gusts of wind. The judge-
ment depends on the appearance of as much of the water surface as can be seen
together with what is happening to other ships in sight, the behaviour of birds, the
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appearance of clouds and the feel of the ship. All these imply large space scales.
Time scales are long too. You don’t set or furl sail, or change from starboard tack
to port tack in seconds. A French officer captured during the Glorious First of
June expressed amazement that the British were able to tack ship in 5 minutes.
The French could seldom do it in less than 15.*

The clinching argument for the uniformity of application of the Beaufort scale
lies in history and in the phrase ‘in chase’. This is the fine adjust on the probe. In
1805 Britain had been at war with France and, indeed, more or less with all Europe
for twelve years. She was to be at war with France for another ten with only brief
pauses. Her fleet was blockading a continent and was at sea almost continuously.
The ships were supplied at sea and it was not unusual for even the great captains
like Hood and Nelson to remain afloat without setting foot ashore for two or three
years at a stretch. Obviously these were experienced seamen. Further, for every
captain who failed there was a qualified officer on the beach at half-pay. The ships
were always too few and they had to be fought at full efficiency if the blockade was
to be maintained and England supplied. The real kicker in the Beaufort specifica-
tion is the ‘in chase’. I know personally that there is a vast difference between the
way I will crack on sail when I race and what I am willing to carry when I cruise.
‘In chase’ is a racing situation. A captain could fail to bring a chase to action in two
ways. He could fail to carry every rag his ship could stand and let the enemy outsail
him or he could carry too much and blow away spars and rigging so that the enemy
escaped. The ‘in chase’ really forces a very fine judgement. For encouragement,
courts-martial were provided. Blow out your sticks, you lose your command to one
of the qualified officers on the beach. Fail to press the chase, you are court-martialled
and dismissed the service in disgrace. The log entries of wind force and weather
were material evidence for the courts. A uniform scale such as Beaufort’s made both
log-keeping and courts-martial easier.
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* For comparison, a modern racing dinghy can complete the same evolution in 3 to 5
seconds and if a modern ocean racer takes more than 20 she isn’t winning any silver.
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The Work of a Meteorologist in a Weather Ship. |

By H. J. FRECKLETON
(Meteorological Officer-in-charge aboard O.W.S. Weather Surveyor)

Meteorologists in the Ocean Weather Service come in all shapes and sizes, with all
sorts of opinions; the only things they have in common are that all are volunteers
and the conviction that, although one does not have to be mad to do this job, it
helps! The meteorologists are volunteers drawn from the shore staff of the Meteoro-
logical Office and they sign on originally for a tour of duty of eight voyages which
takes just over a year to complete. Most of them do more than one tour and some
become addicted to life aboard a weather ship and stay on for many tours of duty.

The normal meteorological complement of a British weather ship is one Experi-
mental Officer, one Assistant Experimental Officer, one Senior Scientific Assistant
and four Scientific Assistants. They do not keep normal sea-going watches but
split the 24 hours into two periods of 12 hours; although they do not work all the
time during that period they cover the entite programme of work and are available
for any repeat upper-air ascents or extra surface observations. In addition to his
normal duties, the Officer-in-charge is available at all times for stand-in duties and
for any queries that may arise.

There are four British weather ships, based at Greenock, which man four ocean
weather stations in the eastern North Atlantic (see Fig. 1) in co-operation with

37“{ ?F/ i
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{UX, France,Netherlands,Norway)
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v

Juliett
(U.K,France,Netherlands)

—Lso"N —
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|

Fig. 1. The Ocean Weather Stations in the North Atlantic which are manned by
British weather ships, in co-operation with other countries.

French, Dutch and Norwegian weather ships. As each voyage varies between 28
and 35 days, including 24 days on station, and there are eight voyages in just over a
year, it follows that approximately two-thirds of the year are spent at sea; the only
difference between the stations is usually the temperature, the weather, and the
varying lengths of the days. As sailing schedules are known well in advance, holiday
arrangements can be made fairly easily.

Two days before the ship sails the meteorologists report back to Greenock where
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they load the meteorological stores, remedy all deficiencies as necessary, check
instruments and prepare for the coming voyage. The Officer-in-charge discusses
with the meteorologist at the Base any changes and variations in programme and
procedure for the forthcoming voyage. Sometimes there will be special requirements
for one voyage only or even for one day only during the voyage and all this needs to
be merged in with the smooth running of the normal meteorological /oceanographic
programme.

Surface observations, similar to those made aboard Selected Ships, are made at
hourly intervals, both when on station and on passage. While on station, radar-wind
ascents are made daily at o515 and 1715 GMT and combined radar-wind and radio-
sonde ascents, giving pressure, temperature and humidity, at 1115 and 2315 GMT.
The same upper-air programme is carried out on passage to and from station when
between 10°W and 200 miles from the nearest weather ship. All these observations
are broadcast by radio on a strict schedule (a slightly different schedule being used
for each station) so that the messages can be readily received direct by the meteoro-
logical authorities ashore. If Bracknell does not receive such a message the weather
ship is immediately informed and the message is then sent point-to-point. Immedi-
ately on receipt the messages are re-transmitted by Bracknell for use by meteoro-
logical services throughout the northern hemisphere. Plain-language messages of
radar fixes of fronts and precipitation are also transmitted to shore whenever these
are obtained.

Bathythermograph soundings to a depth of 450 feet are made on passage by the
meteorologist from the 5o-fathom line at 6-hourly intervals; when on station these
soundings are made twice a day to a depth of goo feet accompanied by a sea-water
sample which is collected for analysis by the oceanographers ashore. Sea-water
samples are taken at fixed times on all stations for the International Tritium Survey.
Rain-water is also collected at station ‘Juliett’ for the same authority.

The instruments for the surface observations are in the meteorological office at
the after end of the ship, except the air thermometers which are on the wings of
the bridge to give maximum exposure. While these are being read the meteorologist
has the opportunity of surveying the sea and sky from an excellent vantage point;
this is particularly useful at night when the bright deck lights would obscure viewing
from the vicinity of the meteorological office situated on the main deck aft.

Two combined wind vanes and anemometers are exposed on arms some 60 feet
up the main mast on each side, giving maximum exposure to one or the other
depending on wind direction. T'wo precision aneroid barometers are carried and an
oil-damped barograph on anti-vibration mounting. A continuous record of air and
sea temperatures and humidity is kept on a Kent Recorder in the meteorological
office, using two electrical resistance thermometers exposed alongside the dry- and
wet-bulb thermometers in each screen (one either side of the navigating bridge)
and a third one in the main condenser intake, at a mean depth of about 12 feet below
sea surface, for sea temperatures. Sea-temperature samples for synoptic weather
messages are taken with a canvas bucket when the ship is lying stopped on station
and by the Meteorological Office rubber bucket, as supplied to Selected Ships,
when on passage, in order to be consistent,

Solar radiation measuring equipment is also carried in the weather ships: radia-
tion balance meters on booms just below the bridge wings so as to ensure that the
meters are as far away from interference from the ship as possible and a total radia-
tion solarimeter exposed on the top of the balloon shed. Permanent records are made
on a Speedomax recorder in the meteorological office. In two of the ships a wave-
measuring device, operated on the principle of varying water pressures due to waves
of various heights, associated with an accelerometer, is mounted on the ship’s side
in the engine room, its electrical recorder being in the meteorological office. In the
other two ships the wave-measuring equipment is on a buoy which is streamed to
windward of the ship once a day and readings are made by tape recorder aboard the
ship, connected to the buoy.
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The radiosonde and radar-wind equipment, except the radar, are in the meteoro-
logical office. The balloon-filling shelter and hydrogen cylinder stowage are on the
deck adjoining the office and only a few feet above water level. The radar antenna is
mounted on the foremast and the radar office is immediately below the foremast;
bearings, ranges and heights of the balloon and target are passed by tannoy to the
meteorological office every minute during the ascent. From this information the
direction and speed of the wind is worked out for the standard upper-air levels re-
quired and also at any levels where appreciable changes in wind occur. The radio-
sonde signals are received on a frequency of between 275 and 278 Mc/s and the
audio-frequency of about 700 and 1,000 cfs are changed into counts of between
1,000 and 1,400 which are then recorded automatically. This recording is then con-
verted by the radiosonde calibration chart into readings of pressure, temperature
and humidity. When these are plotted they give the required information for stand-
ard levels in the atmosphere and at positions when significant changes take place.

The meteorological office is rather cramped but, being situated near the stern,
suffers from lively movement in rough weather and consequently the less space there
is for things to move about the better. The balloon shelter faces aft, is open at its
after end and surrounded by about 130 hydrogen cylinders stowed vertically in
steel racks disposed in and around the shelter. Ideally the shelter should be on the
deck higher up for comfort and safety but this was not found practicable for stability
reasons. Inside this shelter the balloons are filled with hydrogen and the necessary
equipment attached. They are then launched over the stern while the ship keeps head
to wind. Seldom are any flights missed due to weather because the volunteer staff
brave all kinds of hazards to get the balloon away but this is not at all an easy job
when seas are swilling waist-high round the shelter. Even the older members of the
staff become expert at jumping to the top of the hydrogen cylinders to get clear
of the water when the necessity arises. Filling a balloon and launching it at station
‘Alfa’ during the winter four times a day with a temperature of — 5°c and a 40-knot
northerly wind can be very trying and unprintable words are often heard when
things go wrong. Even making a surface observation in these conditions calls for
quite an effort on the part of the people concerned.

The meteorologists take part in all the emergency exercises aboard the ship (e.g.
fire, air-sea rescue and boat drills, etc.) and often the frogmen in air-sea rescue
exercises are volunteers from the meteorological staff. Some of them go in for bird-
watching and record details for the Royal Naval Birdwatching Society. During bird
migration the enthusiasts are in their element as exhausted birds aften land on the
ship and during these times the meteorological store-room becomes a makeshift
aviary with birds roosting in temporary cages made from cardboard boxes. The
birds are photographed and measured and often are ungrateful enough to bite the
hand that feeds them.

Another regular activity at some of the ocean stations is the catching of squids
and preserving them at the request of the National Institute of Oceanography and
also for the Smithsonian Institution of America. The number of volunteers vary
according to the weather. Squid fishing is mainly done by harpoons and nets, though
on one ship a very lethal cross-bow 1s used, and the squids show their disapproval by
ejecting ink over the unwary.

The meteorological staff indulge in all sorts of games, varying in popularity from
ship to ship; some have time-consuming Bridge schools for a time and then turn to
Solo and Crib. Aboard the Weather Surveyor a vicious game of Monopoly is often
played in which all rules are twisted and the biggest cheat wins. But the game that
1s played by everyone is that of estimating the time of arrival of the relief ship and
hoping for a quick passage in and no snags to hold up docking.
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A SIGHTING OF SOUTHERN RIGHT WHALE DOLPHINS

We publish below a narrative received from Messrs. Jeffery Boswall and Roderick
Dobson, of the Natural History Unit of the British Broadcasting Corporation at
Bristol.

On 24th March 1968 one of us, Roderick Dobson, was travelling aboard the
Auckland Star on a voyage from Melbourne to Hull via the Cape of Good Hope. The
position of the ship on that day was logged as 38°, 82°c. This is about 200 miles east
of the French island of St. Paul and is just to the north of the sub-tropical conver-

ence.
® On this day a very large school of dolphins was observed. The impression was
that there must have been a thousand animals; quite positively there were more than
500. They were filmed in 8 mm cine by the master, Captain M. Bremberg, and in
16 mm black and white by Roderick Dobson (see upper photograph opposite this
page).

A )print of this last film was submitted by Jeffery Boswall to Dr. F. C. Fraser,
formerly of the Department of Zoology at the Natural History Museum, who pro-
jected it and then wrote on 1oth July 1968:

“I don’t know if you noticed, but the dolphins . . . have no dorsal fin. This makes
their identification quite positively Southern Right Whale Dolphin, Lissodelphis
peroni. The distinctive black and white patterning of the animals is also consistent
with this identification.”

Fraser! shows that in the 150 years since its first published description in 1804
this species had been identified by less than twenty observers. We have not been
able to comb the literature of the last 14 years but it is clear that a sighting of so
rarely observed a creature is worth the printed record. Furthermore, the observa-
tion may have added significance because Fraser’s distribution map gives no record
up to 1954 of the creature in the huge segment of water between 30°E and 130°E
(i.e. roughly between Southern Africa and Australia).

Selected film shots taken by Roderick Dobson are included in the television film
“Look: Naturalist at Sea” held in the library of the BBC Natural History Unit,
Whiteladies Road, Bristol.

So far as is known, this species has not previously been photographed at sea
though pictures of stranded animals are reproduced in Fraser! (se¢ lower photograph
opposite this page).
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Editor's note. At the time of this observation, the Auckland Star was not a voluntary observ-
ing ship but she has since joined the fleet.

NOTES ON ICE CONDITIONS IN AREAS ADJACENT TO THE NORTH
ATLANTIC OCEAN FROM JANUARY TO MARCH 1969

JaNuary

A large depression in the Norwegian Sea moved slowly south-west and dominated the
wind pattern over the eastern half of the area while the north-western half remained under
the influence of a large anticyclone. Low pressure affected the south-west at first and was
replaced by high pressure towards the end of the month. The winds resulting from this
pressure distribution were generally cold over the extreme east of the area, where in places
the freezing season was one and a half months ahead, and warm over the south-west where
the season was about one month behind the January normal.
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Canadian Arctic Archipelago. With temperatures near average the ice situation was normal
over the area. There was, of course, a complete cover of ice.

Baffin Bay. Light south-easterly winds were replaced during the latter half of the month
by cold north-easterlies. Temperatures, well above average at first, fell to a normal level ex-
cept in the east. There was a complete cover of ice apart from shore leads on the Greenland
coast which opened up under the influence of off-shore winds,

Davis Strait. Moderate to strong south-easterlies gave way to light to moderate north-
westerly winds towards the end of the month. As a result air temperatures, about 10 degc
above average, fell to near normal. In the north and west pack-ice spread south-eastwards
late in the month and shore leads on the Greenland coast closed up due to on-shore winds.
In these areas the freezing season was about one month behind normal. In the south-east of
the area there was more ice than usual due to pack-ice rounding Cape Farewell and being
driven north-westwards, as far as 63°N, by the strong south-easterly winds.

Foxe Basin, Hudsorn Bay and Strait. Variable winds at first became light north to north-
westerly and well above average air temperatures fell to within a few degrees of normal by
the end of the month. Close pack-ice covered the whole area.

Labrador Sea. Light south-easterlies were replaced by moderate to strong north-easterly
winds later backing to north-west. Despite cooling due to this wind change, air and sea
temperatures were still a few degrees above normal at the end of the month. Pack-ice, much
more narrow than normal, was confined to the extreme west at first but the ice increased
rapidly to become normal towards the end of the month.

Great Bank, South Newfoundland Sea, River and Gulf of St. Lawrence. A light southerly
wind early in the month gave way to a light northerly. Air and sea temperatures remained a
few degrees above normal. The freezing season over the Great Bank was about one month
behind average and over the whole area there was less ice than normal. The Great Bank and
South Newfoundland Sea were ice-free except for the formation of new ice across the Belle
Isle Strait towards the end of January. In the St. Lawrence there was a slow increase in ice
cover mainly near coasts,

Greenland Sea. Moderate to strong north-easterly winds affected the whole area except
the extreme south where light east to south-east winds prevailed. As a result, over most of the
area, air temperatures were below normal, though there was some warming during the month
near north Iceland. Sea temperatures remained near normal, In the extreme south this
warming was sufficient to raise the air temperatures just above average. In general there was
more ice than usual and off north Iceland the ice edge was 50 to 100 miles south-east of the
normal January position, i.e. the edge of the open pack was about 30 miles north of the Ice-
landic coast.

Spitsbergen. Moderate to strong north-easterly winds persisted over the area but near
Bear Island winds veered to south-easterly towards the end of the month. Air temperature,
at first well below, rose to just above normal. Sea temperatures remained a few degrees above
average. Though there was generally more ice than normal, the ice edge being 50 miles further
west than usual, a bight of open water existed west of Spitsbergen. The southern limit of the
pack-ice was located 20 miles north of Bear Island.

Barents Sea. Moderate to strong south-easterly winds veered in the south to south-westerly
late in the month. Over the greater part of the area air temperatures, already well below
average, fell to 10-14 degc below normal except near Spitsbergen where air temperatures
recovered to near average. The edge of the polar pack-ice, some 100 miles south of normal,
retreated slowly northwards throughout the month under the influence of the moderate to
strong south-easterly winds. In the south-east there was a rapid increase in ice cover from
mid-month onwards and in this area the freezing season was one and a half months ahead of
average. Over the whole area there was more ice than normal.

White Sea. Strong south-westerly winds persisted throughout January, Temperatures
were a little above average early but fell to 10-14 degC below average by the end of the month.
‘There was a complete cover of ice.

Baltic. Moderate to strong south-easterly to south-westerly winds prevailed over the area.
In the Gulf of Bothnia air temperatures remained about normal though sea temperatures fell
to just below normal. By mid-month close pack formed in the north and by the end of the
month there was a complete cover of ice over the head of the Gulf of Bothnia. In the Gulf of
Finland air and sea temperatures remained well below normal. Close pack, more than usual,
covered the area by the end of the month. In the south, the Baltic Sea, air and sea temperatures
recovered to just above normal. A little ice near south coasts early in the month soon melted
and the Baltic Sea was almost ice-free at the end of the month.
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Table 1. Icebergs sighted by aircraft and merchant ships within latitudes 40°N-65°N
and longitude 40°w—65°w
{This does not include growlers or radar targets)

L vrTs OF LATITUDE DEGREES NORTH AND WEST
AND LONGITUDE
66 64 62 6o | s8 56 54 5z | 50 48 | 46 |44 |42
Number of bergs re- { Jan. z22| 222 77 32 12 4 2 2 I o o| olo
ported south of limit | FEB. 04 04 94 62 20 3 ° © [°] o o ol o
MaRr. |>348|> 344> 337 > 203/ >214 >88 19 o o o o oo
Total > 604| > 0060| > 508| > 387 > 240! > g5 21 2 I o o oo
Number of bergs re- | Jan. z22| 179 64 6 3 3 3 3 3 2 2 1| o
ported east of limit FEB. 04 86 28 8 I o o o o o o ol o
Mar. >3gs > 347> 267> 153 >76| 41| >27| >22| »2 | »>1| >1 [>1 o
Total > 604| > 612[> 350/ > 1671 >Bol > 44| >30]| >25| >5| >3 | >3 |>z2| 0
Jan. 48° 0u’N, 40° 56'W on 4.1.09
Extreme southern limit | FEs, 35° 30'N, 57° 30'W on 19.2.6¢ and 55° 30'N, 50° 30'W on 10.2.69
MaR. 52° 28'N, 55° 36'W on 18.3.69
JAN, 48° 0g’N, 40° 56'W on 4.1.69
Extreme eastern limit Fes. 55° 30’N, 57° 30'W on 10.2.69
MAR. 59° 42'N, 43° 42'W on 12.3.69

> (“greater than') has been inserted where there is some doubt as to the actual number of icebergs at some of
the sightings, but true value is probably greater than the value given.
Extreme limits duting the 3-month period are underlined.

North Sea. With winds between south and south-west throughout the month air and sea
temperatures were a little above normal. There was a little ice along the north-west coast of
Germany at first but the area was ice-free by the end of January.

FEBRUARY

Areas east of Greenland remained under the influence of depressions but high pressure
persisted over north Greenland. Low pressure over eastern Canada moved south to be te-
placed by high pressure towards the end of the month. At this time low pressure developed
off south-east Greenland. Once again, over the eastern half of the area the month was generally
colder than average and there was more ice than normal. In the west the month was relatively
warm and there was less ice than usual.

Canadian Arctic Archipelage and Baffin Bay. Winds were light and variable over the whole
area. Temperatures, a little above average at first, rose to as much as 17 degc above normal
in the middle of the month. Shore leads closed up off the east Greenland coast as off-shore
winds decreased. Otherwise the area was completely covered by ice.

Foxe Basin, Hudson Bay and Strait. Moderate to strong east to north-east winds early in
the month soon became light and variable. Temperatures rose to well above average by mid-
month. Nevertheless, close pack-ice covered the area.

Davis Strait. Strong south-easterly winds veered to light southerly and became moderate
to strong north-westerly by the end of the month. Air temperatures rose to more than 1o degc
above normal by mid-month and later fell to a few degrees above average with the change
to cold north-westerly winds. Sea temperatures remained a few degrees above normal. The
ice edge off Baffin Island retreated north-westwards at first and then advanced south-east-
wards with the reversed wind. In the north-east of the Davis Strait the ice edge was further
north than usual and a lead opened up to Disko. Pack-ice rounding Cape Farewell was driven
further north than usual but by mid-month this pack-ice was confined to its normal limit of
61°N. With the change to north-westerly winds the Cape Farewell pack-ice was driven south-
eastwards and its southern edge was located at 584°N, 45°w at the end of the month, further
south than usual. Over the whole area there was less ice than usual.

Labrador Sea, Great Bank, South Newfoundland Sea, River and Gulf of St. Lawrence. Once
more air and sea temperatures were above average. In the Gulf of St. Lawrence sea tempera-
tures were as much as § degc above normal and over the whole area air temperatures rose to
more than 6 degc above normal as relatively warm south-easterly winds became established
over the area. There was some cooling towards the end of the month as cool north-west to
north-east winds replaced the south-easterlies, though temperatures were still a few degrees
above normal. In the Labrador Sea pack-ice spread eastwards to 52°w at 55°N. New ice formed
along the east coast of the Nord Peninsula, Newfoundland, north of 51°N. Later close pack-ice
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spread south-eastwards to 51°N, 50°W, a position further east than normal. The Belle Isle
Strait, covered by close pack-ice early and late in the month, opened up from the Newfound-
land side in the middle of the month. The South Newfoundland Sea was ice-free; by this
time there is usually a large area of ice near the Cabot Strait. On the western side of the Gulf
of St. Lawrence there was a rapid increase in ice cover early in the month. The eastern half
remained ice-free. The Gulf of St. Lawrence is normally completely covered by ice at this
time. Over the whole area there was less ice than usual.

Greenland Sea and Spitsbergen. In the north, strong north to north-east winds gradually
decreased in strength during the month. Air temperatures were well below normal, in some
places, especially early in the month, by as much as 12 degc. In the south, winds were variable
though a strong north-westerly prevailed to the north of Iceland early in the month. Here
air temperatures recovered to near normal. Sea temperatures in the Spitsbergen area and near
south-east Greenland were a little above average, otherwise sea temperatures were below
normal, especially to the north of Iceland where the sea was 5 degc colder than usual. Except
in the extreme south-west there was much more ice than normal. Satellite pictures showed
the ice edge along 5°E at 74°N, some 200 miles east of the normal position. There was more ice
than usual along the west Spitsbergen coast. The edge of close pack-ice moved quickly south-
east in the Iceland area and remained 20 to 40 miles north of Iceland throughout the month,
some 100 to 150 miles further south-east than normal. At times open pack-ice extended south
to the coast of north Iceland. Off south-east Greenland, despite some increase during the
month, there was less ice than normal.

Barents Sea and White Sea. Air temperatures, well below average over most of the area,
recovered (except in the extreme north) to a few degrees above normal as very strong southerly
winds veered to moderate south-westerly during the month. Sea temperatures in the south
Barents Sea were a few degrees above normal. The ice edge in the Barents Sea moved north
during the month to 75°N, the normal position at this time of year. Close pack covered the
White Sea and south-eastern sector of the Barents Sea, In these areas short-lived shore and
flaw leads opened up from time to time.

Baltic. South-westerly winds gave way to strong south-easterlies and as a result air and sea
temperatures, near normal at first, fell to several degrees below normal. By the end of the
month the whole of the Gulf of Bothnia was ice covered. This complete cover occurred a
little earlier than normal. The Gulf of Finland and Riga remained ice covered. In the south
there was a small increase in ice cover especially along the Russian coast where there was more
ice than usual. Small amounts of ice formed in places in the Kattegat, the usual picture at this
time of year.

North Sea. Light north-westerly winds veered to east and later became moderate south-
easterly. Near-normal air and sea temperatures fell to a few degrees below average by the end
of the month. By mid-month a little ice had formed along the north-west German coast and
later there were a few reports of ice along the south coast of Norway.

MArcH

The Siberian anticyclone moved westwards during the month to affect the whole of north-
west Europe. As a result, depressions leaving North America were steered north-east from the
North Atlantic into the Barents Sea. High pressure persisted over the North Greenland and
Canadian Arctic area. As in earlier months the resulting winds were relatively cool over areas
east of Greenland and relatively warm over sea areas off western Canada. In these latter areas
there was much less ice than normal.

Canadian Arctic Archipelago, Baffin Bay, Foxe Basin, Hudson Bay and Sirait. These areas
remained completely ice-covered though short-lived windward shore leads occurred in most
areas,

Davis Strait. In the west, under the influence of moderate north-easterly winds early in the
month, the ice edge retreated to 613°w at 57°N, about 3o miles westwards of normal. Cold
northerly winds occurred in the middle of the month causing above-average temperatures to
drop temporarily to around 5 degc below normal and the ice edge returned to its normal
position for the latter half of the month. In the east, due to northerly winds, the main west
Greenland pack-ice moved south and the lead to Disko Bay closed up, leaving a narrow shore
lead in the south of this ice area. The ice edge, at 634°N, was a little further south than normal.
The Cape Farewell pack-ice advanced to 63°N early in the month, retreated south-eastwards
mid-month and once again advanced to 6234°N by the end of the month as south-easterly
winds became northerly and later returned to the south-east. On the whole there was more
ice than normal in this area.
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Labrador Sea, Great Bank, South Newfoundland Sea, River and Gulf of St. Lawrence. Over
all these areas there was less ice than normal. Moderate to strong north-easterly winds became
established over these areas by mid-month and temperatures dropped to around 2 degc below
average. Temperatures recovered to around 3 degc above average late in the month as winds
became south-westerly. Sea temperatures remained up to 4 degc above average. Ice over the
Labrador Sea retreated to 533°w at 55°N due to strong east to north-east winds. Apart from a
little ice near Belle Isle, the Great Bank was almost ice-free early in the month. However,
by mid-month a so-mile-wide belt extended southwards along 5534°w to 50°N. This belt
retreated to 514°N at the end of the month. At this time there was open water around Belle
Isle. Over the Great Bank the ice edge was some 200 to 300 miles west of the normal position.
The normal area of ice near the Cabot Strait was once more absent and the South Newfound-
land Sea was ice-free. There was some ice near coasts in the south of the Gulf of St. Lawrence
throughout the month but more than two-thirds of the Gulf was ice-free (normally there is at
least half cover of ice at this time). The Belle Isle Strait was ice-covered only in the middle of
the month.

Greenland Sea and Spitsbergen. In the north temperatures were as low as 15 degc below
average early in the month due to strong north to north-east winds. By the end of the month
winds became light east to north-east and temperatures recovered to around 2 degc below
normal. The Greenland Sea ice spread eastwards to 8°e at 74°N by mid-month, some 180
miles east of normal before retreating to §°E at the end of the month. Near Spitsbergen, due
to strong north-east winds, the ice spread south-westwards to 13°E at 754°N, 50 miles beyond
normal. Strong north-west winds off north Iceland, with air temperatures 13 degc below
normal, drove the ice south-east along the coast to 654°N, about 180 miles beyond normal.
By mid-month winds here had become south-easterly and the ice retreated about 100 miles.
Air temperatures recovered to near normal but sea temperatures remained 4 degc below
normal throughout the month. Off the coast of south-east Greenland there was less ice than
normal due to the ice edge moving westwards under the influence of strong east to north-east
winds.

Barents Sea. The wind flow was strong cyclonic till mid-month when light to moderate
northerly winds became established over the area. Temperatures generally remained well
below normal though there was a recovery to near normal in the middle of the month. Sea
temperatures in the south remained near normal. At 40°E the ice edge advanced steadily
southwards as far as 713°N. However, at 30°E the ice edge retreated to 76°N by mid-month
and later advanced to 754°N. In the extreme east there was a complete cover of ice apart from
a shore lead on the west side of Novaya Zemlya. At 30°E there was less ice than normal but
over the whole area there was more ice than average. )

White Sea. Apart from the occurrence of short-lived flaw leads the area was completely
covered by ice.

Baliic. In the Gulf of Bothnia there was a complete cover of ice. The Gulf is normally
partly open at this time. Air temperatures remained at least 2 degc below average. In the south,
the Baltic Sea, the ice spread steadily south-westwards to north Gotland, under the influence
of east-south-easterly winds. This limit is 150 miles south of normal. Air and sea tempera-
tures were 2~3 degc below normal. The Gulfs of Finland and Riga remained covered by close
pack-ice throughout the month, the normal situation for these areas at this time. There were
a few isolated pieces of ice as normal in the Kattegat.

North Sea. At the beginning of the month there were a few reports of ice along the south
coast of Norway, otherwise the area was completely ice-free.

R, M. S.

Note. The notes in this article are based on information plotted on ice charts similar to the
map shown overleaf but on a much larger scale (39 in x 27 in). These charts are published
at ten-day intervals and are available at the price of reproduction on application to the Director
General, Meteorological Office (Met.O.1), Eastern Road, Bracknell, Berks. Alternatively,

they may be seen at any Port Meteorological Office or Merchant Navy Agency. Up-to-date
ice charts are broadcast daily by facsimile,
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Book Reviews

Windjammers of the Horn, by Captain A. G. Course. 8} x 62 in, pp. 176, tllus.
Adlard Coles Ltd., 3 Upper James Street, Golden Square, London, W.1, 1969.
Price: 3o0s.

This latest book by Captain Course, which he has dedicated to “the scattered
remnant of a vanished age”, follows the fortunes (and a good many misfortunes) of
the ten deep-water sailing ships owned by Sir William Garthwaite during the
period 1915-1929. These vessels were, in fact, the last square-rigged ships to trade
under the Red Ensign. They were all bought from other owners and were fairly
old; none of them built later than 1895. Captain Course knows his subject well,
as he spent his early years afloat in similar vessels. A previous book of his, The
Wheel’s Kick and the Wind’s Song, was an account of his experiences as an apprentice
in barques owned by John Stewart and Company of London. In those days appren-
tices got no pay; in fact premiums had to be paid to the owners for the doubtful
pleasure of four years in the half deck.

The author must have done a great deal of research into the voyages of the
Garthwaite ships and the men in them. He tells of the length of ocean passages, the
cargoes, the accidents, the names of the Masters and Mates, and the dates of their
joining and leaving; information that is not easily dug out nowadays.

Although the term ‘windjammer’ seems to have become customary, the reviewer
still rather dislikes it. The first three of Garthwaite’s ships were lost by enemy
action during World War I. The author gives a chapter or two on the history of each
of the ships. Extracts from logbooks are often quoted; the short laconic wording
telling the story of some unusual event in simple language and with no frills. There
is a good account of how the full-rigged ship Garthforce collided with a huge iceberg
in the Southern Ocean in 1922. Although partially dismasted and barely under con-
trol, the ship was saved by the great exertions of her crew. In the ship Wray Castle,
renamed Garthwray, an apprentice broke both legs in a fall. The Mate and 2nd
Mate successfully set the fractures and fitted splints. The patient made a good re-
covery, but there was a rather quaint sequel to the affair.

Handling a big vessel under sail is well described and so is the work of discharging
and loading cargo by the ship’s crew at ports on the west coast of South America.
The four-master Garthpool made a long passage of 128 days from Australia to the
U.K. by way of the Cape of Good Hope (instead of the usual passage via Cape
Horn) without once sighting land until entering the English Channel. In writing
of sailing-ship voyages it is natural that the more dramatic incidents of damage
and danger should be stressed. Although the life was what, nowadays, might be
called hard (few comforts, poor food, and plenty of work on long ocean passages on
‘watch and watch’) it was not altogether unpleasant. A good deal of most voyages
would be spent in fine warm trade wind areas: splendid sailing weather. Accounts such
as this by Captain Course, written with first-hand knowledge of the subject, will
certainly be of service to future nautical historians, marking the end of a kind of sea-
faring that had lasted for many hundreds of years. As well as 30 photographs, there
are two maps, three diagrams of sail plans, and an index. The dust cover carries an
excellent picture of the Garthpool, the last big sailing ship under the British flag.

C.H. W,

Sea Navigation. A manual for students and yachtsmen, by Ernest S. Gates.
10 in X 7} in, pp. 132, ¢llus. George G. Harrap & Co. Ltd., 182 High Holborn,
London, W.C.1, 1968. Price: 30s.

'The preface tells us that the aim of this book is “to satisfy the demands of the
amateur yachtsman who is determined to acquire sufficient of the basic navigational
skills to enable him to take his little ship into unknown waters with complete confi-
dence, and to return safely, satisfied, with an aim fulfilled”’.
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The first thing that strikes one about this book is the clarity of the print and the
excellence of the many diagrams and maps from the viewpoint of the student. Both
these are very great assets in a book designed for use aboard a yacht.

Having said this, one is tempted to ask if the book really serves its purpose and
whether the average yachtsman will not get a bit frightened by the author’s attempt
to cram rather a lot of plane and spherical trigonometry into two relatively short
chapters. Even if we accept the assumption in the Introduction that the student *is
already capable of applying the elementary rules of arithmetic, algebra, geometry
and logarithms" it seems that he would find these two chapters very heavy going.

Position and direction of the earth’s surface is explained very clearly and simply
in this book with good explanatory drawings but does the amateur navigator need
to be bothered about the complication of kilometres at present? The author cleverly
deals with deviation and variation in four pages but one wonders why he needs to
drag in a definition of isogonals. There is a clear and simple description of the
principles of the Mercator’s and gnomonic chart; the latter might well be useful
aboard a yacht on (say) a North Atlantic crossing.

Coastal navigational techniques are dealt with very clearly and include advice
about making allowances for tidal streams and leeway; the schematic diagrams are
exceptionally good. Plane, Mercatorial and Great Circle sailings are discussed
surprisingly adequately in 4 pages but the author introduces a complication with the
terms chlat and chlong instead of the familiar d. Lat. and d. Long. This will surely
be rather confusing when using conventional tables. The principles of astronomical
navigation are described in a very interesting and clear manner and here again the
diagrams are exceptionally good; on the other hand this whole subject, including
the Marcq (mis-spelt Marc) St. Hilaire position line technique, Meridian Altitude
and Pole Star latitude is dealt with in 20 pages, including the numerous drawings,
and one wonders how many yachtsmen could find their position at'sea after studying
it. The practical side of taking a sight, for example, although ‘mentioned in an
Appendix, is dealt with very inadequately; no warnings are given about such details
as refraction or ‘woolly’ horizon. The chapter on radio navigational aids, including
D/F, Loran, Decca and Consol seems only of academic interest to the yachtsman,
except, perhaps, D/F bearings from the shore. As for radar, the author infers that it
merely gives “an electronic representation of the Earth’s surface within range of the
equipment’ and he does not mention its use by merchant ships as an anti-collision
aid. It might have been useful if he had made some reference to the value of a radar
reflector aboard a yacht. He does, however, advise readers to refer to the Admiralty
Radar Manual.

There is a brief chapter about tides and tidal streams; the illustrations of the
uniform buoyage system are incomplete but the author does state that a complete
list is given in Admiralty Sailing Directions. There is a final chapter giving a mixture
of hints on navigation in rivers, anchoring, and incomplete extracts from the Regula-
tions for Preventing Collisions at Sea. These incomplete extracts from these im-
portant rules seem rather dangerous and it would be wise, in a future edition, if the
author drew attention to the fact that these are incomplete. The Appendices include
information about instruments—including the bubble sextant and station pointer,
both of which seem unlikely to be used aboard many yachts, and a few representative
navigational tables which are inadequate for navigational purposes.

C.E.N.F.

Ocean Currents, by G. Neumann. 8% inx 5% in, pp. 352, #/lus., Elsevier Publishing
Company Ltd., 22 Rippleside Commercial Estates, Ripple Road, Barking,
Essex, 1968. Price: 150s.

'This is a textbook which fills a need that has existed for a long time, i.e. an account
of instruments theory and methods of mapping with regard to ocean currents. It
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provides a necessary preparation from which a student may proceed to study modern
and advanced work.

It will not serve any useful purpose to go closely into the contents of the book
which are available in many places elsewhere and familiar to oceanographers, but
it provides all the basic concepts than one encounters in advanced papers and
discusses them mathematically and physically without using difficult mathematical
symbols or functions.

Early in the book fundamental difficulties with regard to reference points in the
measuring of currents is discussed fully, including the use of buoys. Methods of
mapping and representing currents are fully described.

Basic hydrodynamic equations are described. It is pointed out, for example, that
the equation of continuity can be usefully applied to the salt content of the oceans.

The forces and physical causes of currents and the effects of friction and diffusion
are described with an interesting section on inertia currents. The theoretical work
of Ekman and his relationships between wind and current are given in detail with
later work based on these.

The final chapter covers the general oceanic circulation including work of
Stommel and others on the special characteristics of the Gulf Stream.

The book is clearly written, with good diagrams, a full list of references and a
thorough index. This textbook should be on the bookshelf of all scientists associated
with the sea.

G. A. T.

Personalities

RETIREMENT.—Captain R. A. D. CAMBRIDGE, D.S.C., R.D. recently retired after
spending 46 years at sea with the Union-Castle Line, except for the war years 1939
to 1946 spent on active service in the Royal Navy,

Robert Arthur Dillon Cambridge was trained for the sea aboard the T.S. Mercury
and at the Nautical College, Pangbourne. He joined his first ship, Bampton Castle,
as a cadet in 1923.

In 1927 he passed for 2nd Mate and for Master in 1935. In 1931 he joined the
Royal Naval Reserve as a Sub-Lieutenant and served seven months of his long
training in the battleship Warspite, specializing later in anti-submarine warfare.
He was promoted Commander R.N.R. in 1948.

When hostilities were declared in 1939 he was serving as 2nd Officer of the Cape-
town Castle and, on arrival of the ship in the U.K., he was immediately called up for
service in the Royal Navy and appointed in command of the anti-submarine
trawler Kingston Agate. He served throughout the war in command of anti-sub-
marine vessels. For his part in the sinking of a U-boat in the North Atlantic he was
awarded the D.s.c., and for towing a burning ship away from a quay he was men-
tioned in despatches.

On the cessation of hostilities he was released from Naval service and returned
to the Union-Castle Line; in the same year he was appointed in command of their
cargo ships. In 1950 he was given his first command in a passenger ship and in 1g6o
was promoted to the Cape Mail Service and, finally, in 1967 was promoted Com-
modore Master of the British and Commonwealth Shipping Company of which the
Union-Castle Line is a subsidiary.

Captain Cambridge’s association with the Meteorological Office commenced in
1928 when he was serving as a junior officer in the Banbury Castle. Since then 39
meteorological logbooks bearing his name have been received, covering a period of
25 years of observing. Seven of these logbooks have been assessed as Excellent.

We wish him a long and happy retirement.

A.D. W.
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RETIREMENT.—CapraIN J. G. A. DUNN has retired from the sea after 43 years
with the Port Line,

James Godfrey Archibald Dunn was born at East Mersea in Essex, where his
father was Rector, and signed indentures with the Commonwealth & Dominion
Line (later to be called the Port Line) in 1925, being appointed to their Port Hobart
for her maiden voyage.

He passed for 2nd Mate in 1929 and went to the Port Adelaide as 4th Officer.
In 1931 the full force of the economic blizzard which had been building up for
some time hit the Australian trade, and the Port Line, together with many other
established shipping companies, were obliged to lay up several of their ships.
To keep the minds and hands of young officers active during this distressing period
they decided that one ship still in operation should be manned on deck entirely by
certificated officers; the ship chosen was the Port Gisborne and Dunn went to her as
Lamptrimmer and A.B. for the first voyage of the new régime. She made several
voyages like this and most young Port Line officers of the period did at least one
aboard her, coming back to their rightful position as soon as a job could be found
for them. All too often this could only be in a laid-up ship and Dunn subsequently
spent almost a year as an officer in various Port Line ships Iaid up in the River
Blackwater, hard by his birthplace.

He passed for Master in 1936.

During World War II Captain Dunn had three major brushes with the enemy,
all occurring when he was 2nd Officer. He was in the Port Denison when she was
bombed and sunk off Kinnaird Head in September 1940; she was the Port Line’s
first war loss. In March 1943 when he was in the Port Auckland she was torpedoed
and sunk in mid-Atlantic and in July 1943 his next ship, the Port Fairy, was
attacked by Focke Wulf high-level bombers near the Josephine Bank, west of Portu-
gal, her stern being set on fire and her steering gear burnt out. She was navigated
on her twin screws into Casablanca for repairs and Dunn received a Commendation
for Good Services.

Captain Dunn was appointed to his first command, the Port Halifax, in 1954
and subsequently commanded nine Port Line ships. His last command was the
Port Chalmers which he brought out from the builder’s yard early in 1968, She was
the largest refrigerated ship in the world and fully automated—he tells us that full
control of the helm and main engines was attended to, from berth to berth, through
canals and entering and leaving port, solely by the officer of the watch.

Apart from the personal fact that the writer made one voyage with him in the
half deck of the Port Adelaide in 1926, our association with Captain Dunn goes
back to 1930 when he sent us his first meteorological logbook from the Port Adelaide,
as 4th Officer. There is a 26-year gap in his personal record card from 1931 until
1957 because, though always at sea during those years, he was never in a voluntary
observing shxp But, in all, he observed for us in 8 separate years and sent us 12
meteorological logbooks He received Excellent awards in 165 and 1968.

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

Notice to Mariners
CHANGES IN FACSIMILE MAPS BROADCAST FROM BRACKNELL

The following changes in the detail shown on the analysis and forecast maps broad-
cast by facsimile from the Meteorological Office, Bracknell will be introduced on
or about 1st August 1969, in order to conform with recommended practices of the
World Meteorological Organization.
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1. Facsimile analyses—surface.

(2) Fronts will be shown by the usual symbols but the five-figure indicator
group will be dropped. A distinguishing letter will be given to each front as at
present, but the letters C, W and O for cold, warm and occlusion will be dropped as
these are self-evident from the symbols.

(b) Pressure centres will be located by an X and by a capital letter, I or H.
The identifying letter will be written as a suffix and the central pressure will be
given in whole millibars immediately below the X, the letters and numbers being
parallel to the adjacent line of latitude. The remaining numbers which used to
appear in the pressure centres (taken from the analysis code) will be dropped.
(These will continue to be reported in the coded analysis of the Atlantic Bulletin.)

(c) T'ropical cyclones will be indicated as hitherto but their tracks will be
shown—see (d) below.

(d) Tracks of pressure centres will be shown as arrows for periods up to the
previous 24 hours. The dotted part of the arrow will indicate previous history of the
system and the solid part will show the position and estimated pressure at a stated
future time, which is usually 24 hours from the analysis time.

(e) The direction of circulation of the system will be shown by an arrow head
on the innermost isobar.

2. Facsimile prognoses—surface.

(a) Fronts will bear an identifying letter.

(b) Pressure centres for the ‘valid time’ will be labelled as indicated in para.
1 (b). (The term ‘valid time’ means the time for which the forecast is valid.)

(c) Forecast tracks of pressure centres will be shown by a solid arrow which
joins the positions of the centre at the base time and valid time of the prognostic
chart.

(The term ‘base time’ means the time of the observations on which the chart
is based.) When considered desirable by the forecaster, the subsequent movement
will be shown by means of a continuation of the arrow in the expected direction of
the movement, the expected speed of movement being entered at the arrow head in
knots. A similar arrow may be used at times to indicate the expected speed of move-
ment of a front.

Note. The period between valid time and base time will be stated, e.g. ‘24 hours”,
in the ‘box’ at the bottom of the chart.

Further details about these changes are given in an Admiralty Notice to Mariners.
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Trawlers

The following is a list of trawler skippers and radio operators who voluntarily observe and report those elements
of the weather which do not entail the use of any meteorological instruments (irrespective of the vessel in which

they sail).
SKIPPER RADIO OPERATOR TRAWLER OWNER/MANAGER

B. A. Ashcroft A, Wilkinson Hellyer Bros. Ltd.
. Atherton H. Scott Hudson Bros. Trawlers Litd.
W. R. Beamish .. {—I Wells Hudsocn Bros. Trawlers Lid.
A, 'T. Blenkin . G, Pask . T. Hamling & Co. Ltd.
H. Bowman F. R. Hailstones R. Irvin & Sons Ltd.
W. Brettell J. S. Hallam Newington Trawlers Ltd.
H. Daniels E. W. Christy J. Marr & Sons Ltd.
T. Doyle .. K. Ward .. T, Hamling & Co. Ltd.
F. Drewery .. J. Cockburn Hellyer Bros. Ltd.
I. Gilby .. .. A. 8. Wittlin Northern Trawlers Ltd.
C. Hamling .. G. Duffield Boyd Line Ltd.
W. Harris .. S, B, Barr .. Northern Trawlers Ltd.
R. S. Hinchsliffe A. Wilkinson Hellyer Bros. Ltd.
R, Hutcheon R. Green Hewitt Steam T'rawling Co. Ltd.
E. J. Johnson K. Ward .. T, Hamling & Co. Ltd.
E. March. . A. J. Nettleship Hellyer Bros, Ltd. .
C. Newton G. Swallow. . Boston Deep Sea Fisheries Ltd.
J. A. Osborne J. Wells Hudson Bros. Trawlers Ltd.
A. Osler .. K. Harrison Hellyer Bros, Ltd.
F. Penistone P. R. Hickson Northern Trawlers Ltd.
D. Platten P. M. Denehy T. Hamling & Co. Ltd.
% W. Russell T. A. Cowlwell Hellyer Bros. Lid.

. Stipetic . E. Billany Hellyer Bros, Litd.
G. Strachan .. . Green .. Hewitt Steam Trawling Co. Ltd.
P. A. Thundercliffe H. G. Pask T. Hamling & Co. Ltd.
E. M. Ward .. S. Fulton Hellyer Bros. Lid.
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“Marid’ Ships

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

NAME OF VESSEL CAPTAIN OWNER/MANAGER
Adriatic Coast O. Evans Coast Lines Ltd,
® dshington G. Robson .. Stephenson Clarke Ltd.
Awalon . ‘W. Bramhill . British Railways Board
Bardic Ferry D. Morgan . . . Atlantic S.N. Co. Ltd
*Brenda J. Henderson . Dept. of Agriculture & Fisheries for Scotland
*Caesarea B. A. Cause . British Railways Board
Cambria . W. J. Roberts British Railways Board
*Cardiffbrook . R, O’Keefe. . Comben Longstaﬁ' & Co. Lid.
*Cerdic Ferry . C. Tanner .. . Atlantic S.N. Co, Ltd,
Claymore D. Gunn . David MacBrayne Ltd
Clupea J. Jappy .. . Dept. of Agriculture & Fisheries for Scotland
Corbank N. Bennett .. Wm. Cory & Sons Ltd.
Corbrae —. Chatley. . Wm. Cory & Sons Ltd.
*Corkbrook . C. Taylor - . Comben Longstaff & Co. Ltd.
Darlington .. G. Shipley . . Associated Humber Lines Litd.
Dido .. ‘e N. Llewellyn . Bristol S.N. Co. Litd.
Doric Ferry .. R, . Atlantic 8.N. Co. Litd.
Dorset Coast .. P. raham Coast Lines Ltd,
Duke of Argyll L. C. Mill .. . British Railways Board
e of Lancaster D. A, Pontmg . British Railways Board
e . C. F, Crede . British Railways Board
Elwick Bay W. G. Dennison . Elwick Shipping Co.
Ettrick G. Patience. . . G. Gibson & Co, Ltd.
Fallowfield R. Saunders Coast Lines Ltd.
®Fernhurst .. J. Marshall . Stephenson Clarke Ltd.
Ferryhill ‘e {2 Innes . Aberdeen Coal & Ship, énng Co. Ltd.
Fingal .- McEachern . Northern nghthouse
*Fulham X %{ oung . Stephenson Clarke L
Hamble . Jack . Shell-Mex & B.P. L
Harrogate J. R. Rowlands . British Railways Board
*He J. Hodgson . Northern Lighthouse Board
*Helmsdale A. F. Ross . Northern Trading Co. Ltd.
*Heron. . A. E. Guest s General S,N, Co, Ltd,
® Hesperus D. McCorquodale - Northern Lighthouse Board
Hibernia R. Roberts . . British Railways Board
lonic Ferry ., W. Close Atlantic S.N. Co, Ltd.
Killingholme . . G. Lawrie .. Shell-Mex & B.P. Ltd,
*Kinnaird Head A_E. Alvis .. Henry & MacGregor Litd.
Latrdsglen .. G. Bain Burns & Laird Lines Ltd.
*Lairds Loch .. F, Flint Burns & Laird Lines Ltd.
Loch Ard D. McKinnon David MacBrayne Ltd.,
Loch Carron . R. Johnson . David MacBrayne Ltd.
*Loch Seaforth J. Smith David MacBrayne Ltd.
Mytongate F. Williams. . Hull Gates Shipping Co.
*0lwer Bury .. J. Purvis .. . Stephenson Clarke Ltd.
*Oredian .- K. Walker .. . Ore Carriers Litd.
*Oreasa .. Jl" Jacques .. . . Houlder Bros. Ltd.
Orselina M. Jarvis . . Continental Cargoes Ltd.
*Pharos C. Campbell . . Northern Lighthouse Board
* Plover L. A. Buntyne . General S.N. Co. Ltd.
Pointer R. Bruce .. . Burns & Laird Lines Ltd.
*Pole Star A, Walker .. Northern nghthouse Board
St. Andrew H. H. Coney British Railways B
*S2, Clair J. Johnson . North of Scotland S}u ping Co.
St. George S. E, Dale . . British Railways Boar
*St. Patrick N. Deadman . British Railways Board
*Sarnia H. Walker .. . British Railways Board
*Scotia A. M. Finlayson . Dept. of Agriculture & Fisheries for Scotland
*Scottish Coast A. 5. Nicholson . Coast Lines Ltd.
*Selby . .. G. H. Hughes . British Railways Board
Slieve Bauwn . . . R. Rowlands . British Railways Board
Slieve Bearnagh . D. Nash .. . . British Railways Board
Slkieve Donard . Sharpless . . British Railways Board
Spartan Prince P. A. Johnson . . Coast Lines Ltd.
*Spray. . J. Andrews .. . . Ellis & McHardy Ltd.
Stormont P. A, Johnson . Belfast S5.5. Co, Ltd,
* Superiority R. V. Everett F. T. Everard & Sons Ltd.
* Sydenham H. G, N. D’Evehn South Eastern Gas Board
orquay G. Proctor .. J. D. Davidson Ltd.
Treviscoe . H. 8. Shugar Channel Sh.qipmg Co. Ltd.
Trojan Prince A, Cochrane Coast Lines
Ulster Queen . . ‘W. Lucas Belfast S.S. Co. Ltd.
W.¥ H. Wood D. Battle Stephenson Clarke Ltd.
*Warwickbrook D. Simpson Comben Longstaff & Co. Ltd.
Westminsterbrook J. Shaw . Comben Longstaff & Co, Ltd.
®Winchester W. P. Lz-uty British Railways Board
Yarvic F, Williams Zodiac Shipping Ltd.

#These ships report wind and weather.,
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Light-vessels

NAME OF VESSEL MASTERS

Bar ., .. .. .. | N. S. Burns, A. Woodhall
Dowsing .. .. . .. | R, Halfmght, A. 8. Richards
East Goodwin G. F, Bailey, ]J. H. Wilson
Ga!rf%ber .. .. .« | E. L. Jaeger, E. Marsden
f (L H y .. .- ]S) 1"(‘; GSoo;e, FMWMGrir:}f

ongstone t. Ho. .. yvthes, . Macpherson

earp . . ‘e G. A. Harris, L. R. Long

North Carr . .. .. | G. Rosie, J. Leask
Reoyal Sovereign . .. | B. R. Woolnough, G. Davies
St. Gowan . .. . S. Dagnall, A. M. Robinson
Seven Stones T. W, Dodd
Shambles H. Price
Shipeash TJ. Goldsrmth . G. Burrough
South Rock D. Hawkins, J McCleane
.IS/"mzzk‘s Knoll F. Harrison, F. George

arne ..

Training Establishments

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

ESTABLISHMENT CAPTAIN/SUPERINTENDENT
Conway, H.M.5. E. Hewitt, R.D. Capt. R.N.R.
Pangbourne Nautlca] College . .. .. | A. F. P. Lewis, C.B.E. Capt. rR.N. (Retd.)
Reardon Smith Nautical College . . .. .. | J. N. Rose, Rr,D., Lt. Cdr. R.N.R. (Retd.)
Warsash School of Nawganon .. .. | G.W. Wa.keford M.B.E.
Worcester, H.M.S, L.W.L. Argles, 0.B.E., D.5.0., R.N. (Retd.)
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BRITISH COMMONWEALTH

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

INDIA (Information dated 1.3.69)

NAME OF VESSEL OWNER/MANAGER

Selected Ships:

Andamans Shipping Corporation of India Ltd.
Bahadur .. . Asiatic 5.IN, Co. Ltd.

Bharatmitra . Bharat Line Ltd.

Dumra . British India S.N. Co. Ltd.
Dwarka British India S.N. Co. Ltd.

Indian Exf::éﬂer
Indian Merchant . .
Indian Pioneer

India 8.8, Co. Ltd.
India 5.S. Co. Ltd.
India S8.S. Ca. Ltd.

Indian Reliance India S.8. Co. Ltd.

Indian Renown India 8.5, Co. Ltd.

Indian Security India 8.8. Co. Ltd.

Indian Shipper India S.S. Co. Ltd.

Indian Success India S.S. Co. Ltd.

Indian Trader India S.S. Co. Ltd.
Faladhan . . Scindia 8§.N. Co. Litd.
Faladhanya Scindia S.N. Co. Ltd.
Faladharma Scindia S.N, Co. Ltd.
Jaladhruv . . .. Scindia S.N. Co. Ltd,
Faladuhita .. Scindia S.N. Ceo. Ltd.
Jalaganga . . .. Scindia S.N. Co. Ltd.
Jalakrishna Scindia 8.N. Co. Ltd.
Jalamanjart Scindia S.N. Co. Ltd.
Falaputra . . Scindia S.N. Co. Ltd.
Falavihar .. Scindia S.N. Co. Ltd.
Jalawahar Scindia S.N, Co. Ltd.
Falazad .. Scindia S.N. Co. Ltd.
Kampala .. British India S.N. Co. Ltd.
Karanja .. British India S.N. Co, Ltd.
Mohammedi Mogul Line Ltd.
Mozaffari. . Mogul Line Ltd.

Nicobar Shipping Corporation of India Ltd.
Rajula British India S.N. Co. Ltd.
Saudi .. Mogul Line Ltd,

Sirdhana .. British India S.N. Co. Ltd.

State of Assam ..
State of Bihar ..
State of Bombay ..
State of Guarat . .
State of Haryana
State of Kutch
State of Madras ..

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

State of Maharashitra
State of Orissa .. -
State of Travancore-Cochin

Shipping Corporation of India Ltd.
Shipping Corporation of India Litd.
Shipping Corporation of India Ltd.
Shipping Corporation of India Ltd.

State of Uttar Pradesh ..

Vishva Prabha
Vishva Sudha

Supplementary Ships:
AP .

kash
AP¥ Sushma
Ashok Fayanti
Bande Nawaz .
Chanakya Javanti
Damodar Mondovi
Desh Banhu ..
Gandht Jayantt ..
Indian Industry
Indian Resolve
Indian Resource ..
Indian Splendour. .
Indian Strength .

Shipping Corporation of India Ltd.
Shipping Corporation of India Ltd.

Surrendra Overseas Ltd,
Surrendra Overseas Lid,
Jayanti Shipping Co, Ltd,
Bharat Line Litd.

Jayanti Shipping Co. Ltd.

Damodar Bulk

iers Ltd,

Shipping Corporation of India Ltd.
Jayanti Ship;?ng Co. Ltd.

India 8.5, Co.
India 8.5. Co.
India §.S. Co.
India S.S. Co.
India 8.5. Co.

Ltd.
Lid.
Led,
Ltd.
Ltd.

Indian Tradition ..
Indian Triumph ..
Indiafg Trust

Jag Fiwan. .

Yag Kisan. . . ..
Yag Laxmi .. -
Jag Manek .. ..
Jag Rahat

Jag Ratna

Jag Shanti

Jag Vijay ..

JYagat Neta

Faladharati

India 8.3, Co. Ltd.
India S.S. Co. Ltd.
India S.S. Co. Ltd.

Great Eastern Shipping Co. Ltd.
Great Eastern Shipping Co. Litd.
Great Eastern Shipping Co. Ltd.
Great Eastern Shipping Co, Lid.
Great Eastern Shipping Co, Ltd.
Great Eastern Shipping Co. Ltd.
Great Eastern Shipping Co. Ltd.
Great Eastern Shipping Co. Ltd.

Dempo 5.8. Co

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

NAME OF VESSEL OWNER/MANAGER
Yaladhir . - . .. | Scindia S.N. Co. Ltd.
Faladurga . . .. .. .. .. .. | Scindia 8.N. Co. Ltd.
Jaladuta .. .. .. .. - .. | Scindia S.N. Co. Ltd.
Falagomati .. . .. .. .« | Scindia S.N. Co. Ltd.
Jalagopal . . Scindia S.N, Co. Ltd.
Falagowri .. Scindia S.N. Co. Ltd.
Jalagovind Scindia S.N, Co. Ltd.
Falajyoti .. Scindia 8.N, Co. Lad.
Falakala .. Scindia S.N, Co. Ltd.
Falakanta . . Scindia $.N. Co. Litd.
Jalakendra Scindia 8.N. Co. Ld.
Falakirts .. .. Scindia S.N. Co. Ltd.
_ffalama a .. .. .. Scindia S.N. Co. Lztd.
Jalap . Scindia S.N. Co. Ltd.
}alapankhz Scindia S.N. Co. Ltd.
Falarajan . . Scindia S.N, Co. Ltd,
Falarashmi Scindia 8, N, Co. Ltd.
Jalavijay .. Scindia 8.N. Co. Ltd.
Jalavikram Scindia 5.N. Co. Ltd.
Salgvishnu Scindia 8.N. Co. Ltd.
Falaveera . . .. Scindia S.N. Co. Ltd.
Krishna Fayanti .. Jayanti Sl'uppmg Co. Ltd.

Laxmi Yayanti .. s . ..
Maha Vikram .. .. .. ..
Maha Raja .. .. ..
Rajah

Rama }'ayarm

Ranee .

Ratna M. au]ushree

Ratna Usha

Shompen . . .. .

State of Andhra .. ..

State of Kerala ..

State of Madhya Pradzsh

State of Mysore ..

State of Punjab ..

State of Rajasthan

State of West Bengal

Vishva Jyoti

Vishva Kalyan

Vishvae Kanti .

Vishva Kaushal ..

Vishva Kirti .

Vishva Mahima ..

Vishvae Mangal

Vishva Maya

Vishva Nidhi

Vishva Pratap

Vishva Prem

Vishva Tilak

Vishva Usha .. .. ..
Vishva Vibhuti .. .. ..
Viskva Vijay . .
Vishva Vir

Jayanti Shipping Co. Ltd.
South East Asia Shipping Co. Ltd.
South East Asia Shipping Co. Ltd.
Asiatic S.N. Co. Ltd.
Jayanti Shlpplng Co, Ltd.
Asiatic S.N, Co. Lid,
Ratnakar S}uppmg Co. Ltd.
Ratnakar Shipping Co. Litd.
Shipping Corporation of India Led.
Shipping Corporation of India Ltd.
Shipping Corporation of India Ltd.
Shipping Corporation of India Ltd.
Shipping Corporation of India Ltd.
Shipping Corporation of India Ltd.
Shipping Corporation of India Ltd.
Shipping Corporation of India Ltd.
Shipping Corporation of India Ltd.
Shipping Corporation of India Ltd.
Shipping Corporation of India Ltd.
Shipping Corporation of India Ltd.
Shipping Corporation of India Ltd.
Shipping Corporation of India Ltd.
Shipping Corporation of India Ltd.
Shipping Corporation of India Ltd.
Shipping Corporation of India Litd.
Shipping Corporation of India Ltd.
Shipping Corporation of India Ltd.
Shipping Corporation of India Ltd,
Shipping Corporation of India Ltd.
Shipping Corporatior: of India Ltd.
Shipping Corporation of India Ltd.
hipping Corporation of India Ltd.

Auxiliary Ships:

India has 3 Auxiliary Ships.
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NEW ZEALAND (Information dated 28.3.6g)

NAME OF VESSEL OwWNER/MANAGER
Selected Ships:
Auckland Exporter New Zealand Maritime Services Ltd.
City of Aacklarzd Ellerman & Bucknall S.S. Co. Ltd.
Holmborn . Holm Shg)pmg Co. Ltd.
Kaimire .. .. Union $ o. of New Zealand Ltd,
Kaitoa .. . Union S.8. Co. of New Zealand Ltd,
Kattoke .. ‘e Union 5.8. Co. of New Zealand Ltd.
Kaituna .. . Union 5.5, Co. of New Zealand Ltd.
Karamu .. .. Union 5.8, Co. of New Zealand Ltd.
Karepo Union 8.8, Co. of New Zealand Ltd.
Karetu .. Union S.5. Co. of New Zealand Ltd.
Katea Union 5.8, Co. of New Zealand Ltd.
Kawaroa .. . Union 8.5, Co. of New Zealand Ltd.
Kawatiri .. - Union 5.5, Co, of New Zealand Ltd.
Kawerau .. . Union S.S. Co. of New Zealand Ltd.
Konii . Union S.S. Co. of New Zealand Ltd.
Koraki .. Union 5.S. Co. of New Zealand Ltd.
Koranui .. Union $.8. Co. of New Zealand Ltd.
Kowhai Union S.8, Co. of New Zealand Ltd.
Kurutai .. Union S.8. Co. of New Zealand Ltd,
Maurea Shell Qil New Zealand Ltd.
Moana Roa New Zealand Government
avua Union 5.8, Co. of New Zealand Ltd.
Ngahere .. Union 8.8, Co. of New Zealand Ltd,
Ngakuta .. Union 5.5, Co. of New Zealand Ltd,
Ngapara . Union S.S. Co. of New Zealand Ltd.
Ngatoro Union 8.8. Co. of New Zealand Ltd.
Saracen Cruysader Shipping Co, Lad,
Taranui South Seas Sﬁxppmg Co. (Suva) Ltd.
Tarawera . . Union S.S. Co. of New Zealand Ltd.
Taveuna .. Union 5.8. Co. of New Zealand Ltd.
Tofua Union 8.S. Co. of New Zealand Lid.
Valetta British Phosphate Commissioners
Waikare . Union 5.8, Co. of New Zealand Ltd.
Waimea Union S.S. Co. of New Zealand Ltd.
Wainui Union S.8. Co. of New Zealand Ltd.
Waitaki .. Unton S.8. Co. of New Zealand L.td.
Wellington Exporter New Zealand Maritime Services Ltd,
Wharanui. . Crusader Shipping Co, Ltd,
Supplementary Slmps:
Aramoana .. .. .. .. | New Zealand Government Railways Department
Aranui .. .. .. .. .. .. | New Zealand Government Railways Department
Carnatic .. Crusader Shipping Co. Ltd.
Hawea Union 8.5. Co. of New Zealand Ltd.
Maori Union S.S. Co. of New Zealand Ltd.
Auxiliary Ships

New Zealand also has a fleet of 1o Auxiliary Ships currently reporting.
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