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EXCELLENT AWARDS 1981

Every year since its inception in 1924, the July edition of The Marine Observer
has contained the names of the Masters, Principal Observing Officers and, since
1947, the Radio Officers who, by the standard of the meteorological logbooks
which they have sent in during the previous year, have earned an Excellent
Award. The list for 1981 appears on pages 107-111 and, once again, we have
very great pleasure in congratulating those named. In doing so, it is appropriate
to add a note of commiseration with the Masters and Officers in many observing
ships whose meteorological logbooks attained an Excellent standard but did not
quite qualify for an award.

The assessment of the 1200 or so logbooks we receive every year and the
placing of them in an order of merit is a task which is not lightly undertaken.
It is always done by a master mariner who well remembers and bears constantly
in mind the varying opportunities for precise and continuous observations in
differing types of ships engaged in different trades. For instance, he appreciates
that observing in a small coaster trading round the UK/Continental coasts in
winter calls for far more effort and zeal than observing onboard a large container
vessel on a ‘fair weather’ run across the Pacific. The standard of the books is
assessed accordingly.

The following is a ‘short list’ of those ships from which we received the best
meteorological logbooks during the year:

m.v. Aeneas (Ocean Transport & Trading P.L.C.), Captain A. J. Dyne.
m.v. Dacebank (Bank Line Ltd), Captain T. D. Scott.

R.R.S. Bransfield (British Antarctic Survey), Captain S. ]J. Lawrence.
m.v. Act 7 (Blue Star Ship Management Ltd), Captain D. M. McPhail.
s.8, Esso Hibernia (Esso Petroleum Co. Ltd), Captain J. W. H. Aalen.
m.v. Solentbrook (F. T. Everard & Sons Ltd), Captain W. G. Hunt.

Photographs of the first three ships appear opposite page 148. It is perhaps
worthy of note that Aeneas appears in the ‘short list’ for the second year running
and that Bransfield appeared in the ‘short list’ for 1973. Our special congratulations
go to Captain Hunt whose name appears in the ‘short list’ for the fourth time
also to Captains Lawrence and Aalen whose names appear for the second time.

The list of officers serving in ‘MARID’ ships who have gained awards is
shown on page 111. The meteorological work done by these Officers is seldom
mentioned in The Marine Observer but it is nevertheless a vital contribution
to our work of providing a meteorological service for shipping.

As in previous years, the recipients of the awards will be notified individually
by post and requested to provide an address to which the award may be sent.
I?: EOWCVB!’, any Master or Officer sees his name in this list, or any other list
which may be published by his Company, before hearing from us, we would
be very pleasedp if he would write and claim his award giving us a forwarding
address.

The initial award this year i1s the Uriversity Atlas, the second Brewer’s
Dictionary of Phrase and Fable, and the chosen book for the third award is the
National Trust Atlas.
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a weather bulletin which put ‘Dennis’ at 38° oo’'N, 63° 3j0'w and moving
080°—0go° at 22 knots at 1600 GMT, course was altered to 220°(T). ‘Dennis’ was
therefore found to be progressively curving more to the eastward and was now

assing ahead of the vessel. At 2305 GMT on the 21st, when the vessel’s position
gy satellite navigator was 38° 35'N, 61° 41'w, it was felt safe to revert to the
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original course of 210°(T). The tracks of ‘Dennis’ and of the vessel are shown
in the sketch and extracts from the Meteorological and Deck Logbooks in the
table.
Position of ship: 20 August 1981, 2355 GMT: 4.§° 16'N, 60° 55'W
21 August 1981, 2305 GMT: 38° 35'N, 61°41'W.

TYPHOON ‘THAD’
Western North Pacific

m.v. Aotea. Captain L. Howell. Dunedin to Tokyo. Observers, the Master and
ship’s company.

15~23 August 1981. Whilst the vessel was in the vicinity of Guam we passed
through an area of much disturbance with heavy rains and fresh winds. This
was from about noon (local time) on the 15th to midnight (local time) on the
16th in the region between 10° 30’'N, 145° 30'E and 20° 00N, 141° 30'E. This
disturbance became a tropical depression as the vessel cleared the region and
was eventually upgraded to typhoon 8115, “Thad’.
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The Japanese coast was under its influence during our coastal passages and
we experienced very heavy southerly swells and fresh easterly gales between
ports. s

During this time the typhoon was slowly heading towards Tokyo from a
ssw'ly direction. Upon our arrival at that port preliminary warnings were being
given by the harbour authorities to all vessels within Tokyo Wan. We berthed
at 0730 on 22 August, but after about eight hours’ work it was felt prudent to
move into Tokyo Bay to a safe anchorage and the vessel moored with two
anchors at 18c0 that evening. There were over three hundred ships in our
vicinity at anchor.

The typhoon reached land at o400 on the 23rd (1goo GMT on the 22nd) about
30 n. mile to our south and then sped quickly NE’'wards, passing closest to us
an hour later at 2000 GMT on the 22nd. The lowest corrected barometric pressure
reading on board was 9678 mb (see sketch).
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Conditions—which were never too bad—quickly improved and we returned
to our berth eight hours later. Much damage was done to local coastal areas with
disruption and damage to vessels at sea. The Japan Meteorological Agency said
that the typhoon was unusual in having a fairly large eye with strong winds
being just over 30 n. mile from the centre.

Position of ship at 2000 GMT on 22 August: 35° 43'N, 139° 45E.

Note. The Aotea is a New Zealand Selected Ship.

LINE SQUALL
Great Australian Bight

m.v. British Avon. Captain C. Brandon. Westernport to Djakarta. Observer,
Cadet D. Barker.

28 August 1981, 1415 GMT. A severe line-squall was experienced moving in
an easterly direction at a speed of approximately 30 knots. The wind strength
was noted to increase substantially as the squall approached and the wind backed
as the squall passed over. A pressure fall of some 10} mb was observed in the
15 hours previous to its passage. Heavy rain was experienced for 5—-10 minutes
at the passage, after which the sky cleared rapidly for most of its extent. The
wind speed decreased as the squall receded. (See sketch overleaf.)

Position of ship: 36° 59’s, 127° 48'E.
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and on arrival at Kwinana a telephoned report was given to Mr Kingwell’s office

at the Perth Bureau of Meteorology. Photographs were taken and were left in

Perth to be developed and if successful sent to the Perth Bureau of Meteorology.
Position of ship: 22° 27’s, 111° 08’E.

ELECTRICAL STORM
Western North Atlantic

m.v. Aurora. Captain A. Matthews. Hampton Roads to Richards Bay. Observers,
Mr N. Langrish, Chief Officer and Cadet D. Britton.

13 August 1981. Between o400 and 0530 GMT the vessel experienced a severe
electrical storm. Bolts of lightning (both inter-cloud and surface-earthing) and
heavy thunder frequently occurred. Occasionally lightning covered the whole
of the sky and was accompanied by heavy rain.

At one stage the following electrical phenomena happened for no apparent
reason:

The bridge telephone rang; the bridge console lights increased in intensity;
the radio auto-alarm was set off.

Weather conditions: dry bulb 27'4 °c, wet bulb 24'5, barometric pressure
10177 mb.

Position of ship: 34° 36'N, 70° 18'w.

UNUSUAL WIND AND SEA PHENOMENA
Sunda Sea

m.v. Baron Wemyss. Captain F. M. Dalby. Singapore Roads to Port Kembla
(N.S.W.). Observer, Mr S. A. Budd, 2nd Officer.

31 August 1981, 1855 GMT. The Shlp was steering a course of 194°(T) through
the Lombok Strait, and shortly before the above-mentioned time, sea clutter
was observed on the radar as shown in the sketch. As the sea clutter was

Radar screen

approached, it was apparent that visibility was reduced locally. Within seconds
the wind increased from force 2 to force 6, and the sea changed from a nppled
surface to waves of one metre in height. The sea temperature fell from 27 °c
to 22 °c and the air temperature from 266 °c to 23°4 °c. A cold, fine mist or
spray obscured vision, whereas previously the visibility had been in excess of
12 n. mile.
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Note. Mt D. A. McBrearty, of the Department of Anatomy, University of Cambridge, comments:

“There are a number of features which suggest that these may be humpback whales. The colour,
the size and shape of the dorsal fin, the sideways motion and raising of the long narrow pectoral
fin are all indicative of the humpback. However, the pectoral fin is shown with smooth edges
whereas the humpback fin has a scalloped leading edge. A humpback head is also quite noticeably
knobbly on the upper surface in front of the blowhole.

‘Without the confirmation of the two latter identification features, I would say that these are only
probably humpbacks.

‘As for the single whale, the measurements quoted put this animal into the category of medium
sized toothed whale. There is nothing in the description which would make identification positive.
One possibility would be Cuvier's whale (Ziphius cavirostris).

‘Cuvier’s whale grows to a length of about 7 metres and has been variously described as being
from brown to fawn to grey. Light patches and white scars are also found on the body. The
distribution pattern of this whale is such that it is generally described as being a cosmopolitan
species, inhabiting tropical and temperate seas. It is a pelagic, deep-water whale feeding mainly on
squid and has been sighted off the Iberian Peninsula on previous occasions.’

North Atlantic Ocean

m.v. Fresno City. Captain A. Gosset. Saldanha Bay to Rotterdam. Observers,
Mr M. ]J. Clarke, 3rd Officer and Cadet S. F. Broderick.

11 July 1981. At 1331 GMT four whales were observed just below the sea
surface, about 60 metres from the ship’s side. Although their size was not
ascertained they were thought to be quite large. On breaking the surface the
‘blow’ appeared more as a mist than as a jet of water.

Three of the whales appeared to be a smoky grey colour from the dorsal fin
back, with a mottled grey and white in front of the dorsal fin. The fin itself
seemed to be very small. The fourth whale was a muddy brown in colour with
a not-so-pronounced mottled brown in front of its dorsal fin.

As the vessel moved past them they began to swim off in a south-easterly
direction.

Weather conditions: sea temperature 26-8 °c, wind southerly, force 3.

Vessel’s course and speed: 323°(T) at 15 knots.

Position of ship: 6°03'N, 13° 12'W.

m.v. London Enterprise. Captain ], Clark. Tenerife to Rotterdam. Observer,
Mr A. H. Atkins, 3rd Officer.

1 September 1981, 1458 GMT. At this time a school of dolphins was sighted
on the starboard side heading for the ship. As they approached they began to
leap from the water to a height of about 2 metres and to crash back into the sea
on their sides. They were approximately 2-5 metres in length and numbered
about 12 individuals, all about the same size. They had slate to blue-grey upper
parts and a very white belly clearly seen as they leaped. The white extended
up about one-third of the body. A clear and distinguishable beak was seen,
leading to the conclusion that they were Bottle-nosed Dolphins.

The group was lost to view for a couple of minutes and then reappeared off
the port quarter where its members put on a terrific display of body surfing and
spectacular leaps before heading off in an easterly direction. They seemed to
have no difficulty in staying with the ship and the display lasted about 10
minutes.

Course and speed of ship: 178°(T) at 12-25 knots.
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BIOLUMINESCENCE
North Atlantic Ocean

s.s. Tantalus. Captain J. O. Jones. Brest to Tubario (Brazil). Observer, Mr
D. J. Mecklenburgh, 3rd Officer.

12 July 1981, co3o—0300 GmMT. During this period, bioluminescence was
observed as follows: i1t took the form of bright ‘balls’ of white light about the
same size as a table tennis ball. The lights occurred only in a narrow band on
either side of the ship in areas of turbulence caused by the vessel moving through
the water. When the Aldis lamp was directed on to them, the majority of the
lights disappeared, although one or two lights turned red and remained visible.
The red lights could possibly have been some sort of fish.

Height of eye: 34 metres.

Weather conditions: dry bulb 26-0 °c, wet bulb 241, sea temperature 267,
barometric pressure 1013-8 mb; sea state: calm, slight sea, low swell; 2/8 cloud
cover, moon still up.

Position of ship: 11° 13'N, 23° 38'Ww.

Note. Dr P. J. Herring, of The Institute of Oceanographic Sciences, comments:

‘These were probably comb-jellies, or other jellyfish, which produce a bright burst of light when
stimulated by the ship’s turbulence.’

South Atlantic Ocean

m.v. Erskine Bridge. Captain R. Sidney. Hampton Roads to Richards Bay.
Observer, Mr S. Chalk, 2nd Officer.

28 August 1981, 0215-0240 GMT. Bioluminescence, mainly in the form of
bands, was observed around the ship and up to 2 n. mile distant. The bands
were around 200 metres in length and 3—5 metres in width, running parailel to
the wind direction. The individual organisms were no more than 3 ¢m in size.
Blue—green light was emitted, but it was not dense.

From o220 to 0240 GMT the bands disappeared, only small patches of
bioluminescence being visible. The vessel’s wake produced areas of bright blue
light visible up to 2 n. mile. The Aldis lamp was directed on to the water, but
only slight intensity was observed. Three water samples were taken in sea
buckets, but no bioluminescence was observed when they were stirred. There
was no moon.

Weather conditions: dry bulb 23:5 °c, wet bulb 21-0, sea temperature 245,
barometric pressure 1014'8 mb, wind ESE, force 45, sky partly cloudy.

Position of ship: 5°0o’s, 18° 15'w.

Note. Dr Herring comments:

‘Not identifiable; the bands observed were windrows of luminous organisms.’

Arabian Sea

s.s. Lima. Captain W. A. Clark. Mina al Fahal (Oman) to Lyme Bay. Observers,
Mr A. F. De Vanney, Chief Officer, Mr G. J. Lea, 2nd Officer, and other
members of the ship’s company.

31 July 1981. The vessel had left its loading port of Fahal on 27 July and was
proceeding in heavy seas due to the South West Monsoon, steering a course of
209° (T) at a speed of 5-2 knots. At 2036 GMT on the 31st the sea suddenly
turned a ‘milky-white’, giving the impression that the vessel was steaming
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through a snow-covered ploughed field, and causing mixed reactions among
those on the bridge. The 2nd Officer was the initial observer and he was a little
dubious as to what he was seeing, having only rarely visited the Arabian Gulf
area he had not seen the like before. The effect continued through until morning
twilight at approximately oroo GMT on 1 August. The Chief Officer states that
the effect was nowhere near as bright as he had seen it on previous occasions,
and possibly owing to his having ‘seen it before’ not as eerie, though just as
fascinating and exciting as in the past.

Weather conditions: air temperature and sea temperature 26-0 °c, barometric
pressure (uncorrected) 10130 mb, wind ssw, force 8, rough sea, and heavy
swell, sky clear, vistbility more than 12 n. mile.

Height of eye: 29 metres.

Position of ship at 2036 cMT on 31 July: 14° 55'N, 57° 45'E.

Note 1. The phenomenon was also observed on the following night, 1/2 August in position 13° 04'N,
56° 44'E.
Note 2. Dr Herring comments:

‘Another clear description of “milky-sea” conditions during the South West Monsoon period.
There is still no clear indication of why such conditions are so characteristic of this season in this
area. The source of the luminescence is also a matter of doubt; sometimes it has been attributed
to luminous bacteria but the prevailing wind conditions render this unlikely in this example.
Luminous bacteria need to be present in very high concentrations before they luminesce and wind
mixing of the surface layers would prevent this. Small crustaceans or dinoflagellates are.the most
likely alternatives.’

m.v. Mena. Captain P. F. Redfern. Mina al Fahal (Oman) to Mombasa.
Observers, the Master and Mr J. Y. Simpson, 3rd Officer.

1 August 1981. On the evening of 1 August while the vessel was steaming
on a course of 204°(T) at a speed of 11 knots, ‘white water’ was sighted. At 2130
(Local Time) the visibility, which had previously been 6 n. mile, suddenly
lifted to 10 n. mile and the horizon became sharp where previously it had been
hazy owing to heavy seas and spray. A band of ‘white water’ was observed on
the port side and was seen to be increasing in size. By 2145 the creamy white
area was now across the path of the vessel and spreading all round the horizon.
The size of the area was estimated as about 6 n. mile diameter, approaching
from an Ese’ly direction. At 2230 the vessel was still in the centre of the area
of ‘white water’ and both sea and sky were still intcnsely illuminated.

The effect given was that of sailing on top of a cloud. Where the bow wave
actually broke, the water took on its normal colour but returned to its luminous
appearance the moment the water settled. Lights were shone on the surface and
the white milky effect disappeared but when the lights were switched off the
luminous effect reappeared instantly.

At 2330 there was still no sign of this effect disappearing although some
patches about 3 n. mile from the vessel appeared more greyish in colour. The
sky remained clear and no fluctuations occurred in the air or sea temperatures.
The barometer was steady, there was no trace on the echo sounder and no
magnetic anomaly was noted. Although the wind remained force 8 the wave tops
had disappeared aimost as if a light film of oil had been spread over the surface.
At 2350 the area ahead looked as if it was returning to its normal state although
a large white loom showed across the horizon ahead. Midnight came and the
normal sea state for force 8 had lasted 10 minutes, then once again the vessel
was in the midst of this milky white sea. The area was again as large as previously
and with the same intense illumination effect.
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Note. Dr Herring comments:

‘I cannot ascribe this report to any specific cause but it has been reported from similar regions
that dense patches of small luminous crustaceans (ostracods) are occasionally encountered. However,
I think it is more likely that a dinoflagellate bloom was responsible and the dramatic effects caused
by the disturbance of these organisms by the breaking waves and ship’s passage. The bright “point
sources” were clearly something different and probably larger (e.g. fish or jellyfish).’

Chilean Coastal Waters

m.v. Oropesa. Captain T'. J. Sax. Iquique to Antofagasta. Observers, the Master
and Cadet M. C. Hill.

31 July 1981, 0025 GMT. While the vessel was steaming along the coast of
Chile on a course of 188°(T) at a speed of 16 knots, very strong bioluminescence
was observed. It was of a very light green colour, which was slightly irritating
to the eyes. Further away from the vessel the sea had the appearance of being
rough, as if the white horses were caused by a force 6 wind, when in fact the
sw’ly wind was no more than force 3. On the horizon to the south-west there
was a light band similar to what may be seen on a cloudy sky during the period
of very early dawn. This phenomenon proved to be an optical illusion as within
minutes the sea could be seen to be covered in what appeared to be a very
low-lying illuminated haze, but again this was proved to be an illusion, and in
fact, as the vessel passed the area, estimated to be about } n. mile on the
starboard beam, it could be seen that it was the sea itself which was glowing
with a very pale, milky dim light. This phenomenon disappeared within a few
minutes. The glowing white-horses, rough-sea effect faded in about 12 minutes;
the very bright bow wave began to fade at the same time but remained just
visible for a further 1 5—20 minutes.

Weather conditions at time of observation: dry bulb 148 °c, wet bulb 12-g,
sea temperature 15'g, barometric pressure 1013'6 mb, slight sea with long, low
sw’'ly swell.

Position of ship: 20° 56’N, 70° 26'w.

Note. Dr Herring comments:

‘1 cannot identify the source of this bioluminescence but the transient appearance of the milky
sea condition is unusual, if indeed the phenomenon was similar to the more widespread “milky sea”
situations better known from the Arabian Sea.’

ABNORMAL REFRACTION
South African Coastal Waters

s.s. Esso Hibernia. Captain J. W. H. Aalen. Dubai to Las Palmas. Observers,
Mr A. Hodgson, Chief Officer and Mr D. Bunker, 2nd Officer.

12 September 1981. During the afternoon refraction was observed; it was
considered extreme owing to the clarity of the mirror images and the amount
of sea and number of other vessels visible, although in fact below the horizon.
For most of the horizon a thin line of refracted horizon was seen above the
actual, and in the east (opposite bearing of the sun) this became a definite band.

At a range of approximately 9-25 n. mile, funnels, masts and derricks appeared
to be extended, and then as range increased the mirror image increased until
the true image had gone and only the mirror image remained, once the vessel
was below the horizon. One of the several notable images 1s shown in the sketch.
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The halo was observed for some 115 minutes, during which no arcs of contact
were observed.

Weather conditions at 1200 GMT: dry bulb 27:4 °c, wet bulb 24-6, barometric
pressure 1006°2 mb, wind and seas calm.

Position of ship: 28° 32'N, 138° 40'E.

East Central Pacific

m.v. Gambada. Captain G. W. McDermott. Melbourne to Balboa. Observers,
Mr G. Owen, 3rd Officer and Mr Hasan Mohd, Quartermaster.

14 August 1981. At 0330 GMT a 22° halo was observed around the full moon
which persisted for about 20 minutes. Clouds were dissolving at the time. The
vessel had recently passed through a brief line-squall of low cumulus cloud. The
cloud around the moon at the time of observation was cirriform; as this cloud
started to redevelop the halo disappeared but quite clear rings of red,
orange/yellow, green, blue/indigo/violet were seen to develop close to the moon.

Green Blue/Indigo/Violet

Yellowish -white

Weather conditions: dry bulb 24-5 “c, wet bulb 23-1, barometric pressure
1013'5 mb, rising slightly (diurnal variation), wind light variable, force 2.
Position of ship: 4° 57 N, 86° 30'w.

GREEN FLASH
South Atlantic Ocean

m.v. Troutbank. Captain T. D. Faithfull. New York to Cape Town. Observer,
Mr E. Harrison, 3rd Officer.

22 and 23 August 1981. At sunset (1852 GMT) on the 22nd a green flash was
observed. It was of such an intensity as to be easily visible to the naked eye.
The duration of the flash was about -4 second and the colour was a brilliant
emerald green. The flash appeared as an oval after the sun had set and then
collapsed into itself and disappeared.

1 2 3 4

Fiash collapses
Orange/red Green flash into itself

Orange/red e
' ~.== T
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Weather conditions: dry bulb 24-5 °c, wet bulb z0'0, sea temperature 244,
barometric pressure 1016-3 mb.

At sunrise (0652 GMT) on the 23rd a green flash was again observed. It was
of low intensity and of short duration, approximately 4 of a second. It was less
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well-defined than the flash observed on the previous day. The flash was an
extension of the sun itself and only ran around the circumference of the sun.
Position of ship: (22nd), 8° 27's, 13° 22'w
(23rd), 11° 02’s, 10° 56'W.

Note. A detailed account of this interesting phenomenon is to be found on pages gg~101 of The
Marine Observer’s Handbook.

UNIDENTIFIED PHENOMENON
North Atlantic Ocean

m.v. Erskine Bridge. Captain R. Sidney. Hampton Roads to Richards Bay.
Observer, Mr A. R. Ewins, 3rd Officer.

22 August 198i. At o125 GMT the observer was in the chartroom and noticed
through the side window five brilliant white flashes of light, of duration about
1 second and spaced about 2—3 seconds apart. On running out on to the
bridge-wing he saw four brilliant white lights overhead travelling south-east.
From overhead to the horizon and out of sight took about 3—4 seconds. About
five seconds later, four distinct white ‘pulses’ of light were observed above the
horizon, each of about one second’s duration. Each of these pulses of light did
not radiate, but appeared as a compact ‘puff’ of light which imploded in on
itself. There were no trails of light, sparks, or sound throughout.

Position of ship: 13° 57'N, 40° 55'w.

Editorial Note. The observation of a freak wave reported on page 63 of the April 1982 issue of The
Marine Observer (Volume LII, No. 276) was wrongly attributed to the Pacific Crane (Captain J.
Lundberg). The observation was in fact made by the Onental Vanguard (Captain K. Lehepuu).
The error is regretted.
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Some Characteristics of Atlantic Tropical Cyclone
Forecast Errors*

By CHARLES J. NEUMANN

(National Hurricane Center, Coral Gables, Fla)

Relevant to the responsibility of detecting, tracking, and forecasting tropical
cyclones, the National Hurricane Center (NHC) continuously monitors the
quality of its forecast products. Through computer technology, the hurricane
specialists at NHC are kept constantly aware of errors as they develop following
advisory issuances to various interests. Error summaries are prepared on
individual forecasts as well as on a storm-by-storm basis. Finally, at the end of
each hurricane season, an overall seasonal summary of errors is prepared.
Periodically, performance is examined over a number of hurricane seasons
to identify any long-term biases, deficiencies in performance, trends or other
patterns in the forecasts. In one such recent evaluation, Neumann and Pelissier
(1981) examined approximately 1ooo forecasts of tropical cyclone motion issued
by NHC over the 10-year period 1970-79. Portions of that study which pertain
to 12— and 24-h forecasts and are of interest to mariners are presented here.

Forecast errors

Marine advisories on tropical cyclones are issued every 6 hours whenever such
storms are in existence. Along with other information these advisories contain
12— and 24~h forecast positions of the tropical cyclone centre (eye). It was these
12— and 24-h forecasts that were examined.

The usual measure of tropical cyclone forecast accuracy is given by the
quantity forecast error or, if averaged over a number of events, as mean forecast
error. This error is simply the distance 1n nautical miles, measured along a great
circle, between the forecast and actual positions of a tropical cyclone centre.
The actual position is obtained from a final storm track as determined by a
postanalysis of all available satellite, aircraft, radar, ship, island, data buoy, and
coastal reports. This final track is referred to as the ‘best-track’ of the storm.
Maps of seasonal best-tracks appear annually in the Mariners Weather Log; the
chart for 1980, for example, 1s contained in the summary article of 1980 tropical
cyclones (Lawrence and Pelissier, 1981).

Over the ro-year period 1970-79, 82 tropical storms and hurricanes were
recorded over the Atlantic basin. The tracks of these storms are shown in Figure
1. A total of 1113 12-h forecasts and 975 24-h forecasts on these tracks were
issued routinely at 6-h intervals by NHC with average errors of 51 and 109 n.
mile respectively. As would be expected, there were wide variations in individual
errors, ranging from o to 208 n. mile for the 12-h and o to 449 n. mile for the
24-h forecast. The actual distribution of errors is depicted in Figure 2. The
figure shows, particularly at 24 hours, that an otherwise reasonably acceptable
pattern of error is marred by occasional errors of unacceptable magnitude. The
remainder of this discussion will consider factors which relate to this large
variation in error from one forecast to another.

* Previously published in Mariners Weather Log, July—August 1981, Volume 25, Number 4, pp.
231-236. Study partially supported by NOAA/ERL National Hurricane Research Laboratory
(NHRRL).
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Figure 2. Distribution of magnitude of forecast errors, 1970-79. The quantity ‘»’ is sample
size.

Factors which influence forecast error

Although 12— and 24—h tropical cyclone forecast errors averaged 51 and 109
n. mile respectively, there were wide geographical variations depending on a
number of factors which relate to the difficulty of the forecast. One such factor
is latitude. For example, 12— and 24-h errors on storms initially located (last
known position for beginning of the forecast interval) in the south zone of
Figure 1 were 43 and 88 n. mile respectively, whereas those initially in the north
zone averaged 56 and 124 n. mile respectively. For the most part, storms located
in the south zone were embedded in the easterly (trade wind) circulation,
whereas those in the north zone had recurved into the westerlies or were in the
process of doing so.

The difference in forecast error between storms 1n the south and those in the
north zone reflects the fact that the former move more slowly, have a greater
degree of motion steadiness (persistence) and adhere better to known clima-
tological patterns than the latter. Most mariners are aware of the often erratic
behaviour and accelerations of middle and high latitude tropical cyclones.

Although there is a marked difference in mean forecast error between south
zone and north zone storms, Figure 3 shows that the 24-h forecast errors
gradually increase from south to north rather than suddenly increasing at 24
On the average, the lower the latitude of the storm, the lower will be the forecast
error. Exceptions to the rule will be noted later.

One reason for the poleward increase in mean forecast error is a similar
poleward increase (Figure 4) in the mean translational speed of tropical cyclones
beginning about latitude 29°N, which is also the average latitude of tropical
recurvature. Thus, storms embedded in the easterlies (south of 2¢°N) exhibit
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Figure 4. Latitudinal variability in the translational speeds of Atlantic tropical cyclones.
Computations are based on 782 storms, 1886—1979.

reasonably steady speeds regardless of latitude whereas those storms embedded
in the westerlies (north of 29°N) typically accelerate as they move poleward, at
least up to latitude 50°N. For a given error in the forecast direction of a tropical
cyclone, the total forecast error 1s proportional to the speed at which the forecast
and observed tracks diverge. At low latitudes, large forecast errors are typically
not observed since the slower speeds and lack of acceleration preclude excessively
large forecast errors even with erroneous directional forecasts.
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At mid-latitudes, directional forecasting becomes more difficult because of
the interaction between easterly and westerly circulations. It is often difficult
to predict if and when a storm, presently in the easterlies, will recurve into the
westerlies. This 1s a particularly error-prone situation since the combination of
direction and speed errors can lead to large total forecast errors. Most of the
large errors depicted in Figure 2 were of this type; that is, a forecast of
recurvature which did not occur or recurvature which was not forecast. Often,
forecasters correctly identify recurvature situations but incorrectly assess the
timing.

Angther factor besides forecast difficulty which affects forecast error is the
availability of weather observations in and around the storm area. It can be
shown (George and Gray, 1976) that a storm moves in accordance with the
large-scale, deep-layer (surface to 40 ooo ft) environmental flow patterns in
which it is embedded. A knowledge of these patterns and how they are changing
will allow for a reasonably good prediction of the storm’s future course. A lack
of this information requires that the forecast be based on other information such
as climatology and past motion. As previously pointed out, such forecasts are
reasonably good at low latitudes where storms tend to adhere to climatological
pattern and persistence of motion. However, in middle and high latitudes where
steering forces are highly variable in time and space, poor forecasts can result.

There are numerous other factors which relate to forecast error but to a lesser
degree than the two factors just discussed. These include the ability to initially
locate the storm centre, which in turn depends somewhat on the intensity of
the storm; more intense storms present a more definitive satellite image pattern.
Also, multiple storms can interact 1n an often unpredictable way or compete for
available forecaster or reconnaissance resources. Obviously, forecaster expertise
also plays a role.

In summary, 12— and 24-h forecast errors through the decade of the 1970s
were mainly dependent on two factors: forecast difficulty and knowledge of
environmental steering forces. The interaction between these two factors
produces an error pattern that is highly dependent on latitude but which shows
other regional differences as well. These differences are discussed later.

Interannual variation in forecast error

As pointed out earlier, the average 24-h forecast error, 1970—79, was 109 n.
mile. However, consistent with the concepts discussed in the previous section,
wide variations from one year to the next would be expected depending on the
character of a given season. Years with predominantly low-latitude storms would
be expected to yield relatively low forecast errors, and years with predominantly
mid-Atlantic storms would be expected to yield relatively high errors.

Forecast errors for each year, 1970 to 1979, are given in Table 1; errors are

Table 1. Average 24-h forecast errors, 1970-79

Year 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 | Total
1970-79

Error

(n. mile) B1 103 133 108 90 114 127 128 135 84 109

Number of

Forecasts 33 136 51 84 86 122 144 30 101 138 975
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seen to be highly variable, ranging from a low of 81 n. mile in 1970 to a high
of 135 n. mile in 1978. Storm track charts for these 2 years are presented as
Figures 5 and 6. In 1970 (Figure 5) it can be noted that regular season storms
were, indeed, confined to the deep Tropics and the Gulf of Mexico, whereas
in 19778, mid-Atlantic storms predominated.

T

40°N|
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Figure 5. Atlantic tropical cyclones, 1970.

Because these differences in forecast errors from one year to the next are
caused by factors other than differences in forecast skill, the data in Table 1
cannot be used to assess long-term changes in the state-of-the-art of Atlantic
tropical cyclone forecasting. However, in the study by Neumann and Pelissier
referred to in the first section, the authors have adjusted yearly errors accordin
to forecast difficulty for that year, and it is shown that skill in Atlantic tropica
cyclone forecasting, at least at the 24—h projection, remained relatively unchanged
over the decade of the 1g70s.

Regional differences in forecast error

The approximate increase in forecast difficulty from south to north together
with the bulk of upper-air observing stations being located over the western and
south-western portions of the Atlantic basin, as well as other circumstances,
leads to a distribution of average 24—h forecast error as depicted in Figure 7.
Here it can be noted that, although average overall error is 109 n. mile, regional
errors averaged from a low of near 60 n. mile for storms initially located off
South America near 60°w to more than 140 n. mile for those initially located
10 degrees of longitude east of the mid-Atlantic States.
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The minimum off the coast of South America results from storm motion
being extremely persistent at these latitudes and the presence of a reasonable
number of reporting stations. The maximum off the east coast of the United
States corresponds to an area where sudden storm accelerations north-eastward
are common and where there 1s a complete lack of rawinsonde stations which
report upper-air wind and pressures. Atlantic Ocean Station Vessels, which did
have this capability over at least some portions of the Atlantic, were decom-
missioned beginning in 1973.

Other features of Figure 7 are also significant. These include the minimum
error over the north-eastern Gulf of Mexico and the maximum north of Puerto
Rico. The reason for the minimum over the Gulf i1s not fully understood but
is certainly related to the fact that storm motion is quite persistent in this area
and there 1s a large amount of observational data including continuous aircraft
reconnaissance. This enables the forecaster both to accurately determine initial
storm motion and to assess future environmental steering forces. The maximum
error north of Puerto Rico corresponds to an area where forecasts of recurvature
are uncertain,

The shaded area in Figure 7 depicts the area where errors are below average.
Here it can be noted that, with the exception of the extreme north-western Gulf
of Mexico, errors over the Gulf of Mexico and the Caribbean are similar in
magnitude and, for the most part, are less than 100 n. mile in 24 hours, This
is, indeed, fortunate, since most of the encounters of tropical cyclones with
populated land areas are within this zone. However, over most of the North
Atlantic, 24—h tropical cyclone forecast errors typically exceed 120 n. mile.

Additional comments

In this study it has been shown that tropical cyclone forecast errors on the
average are directly proportional to the initial latitude of a storm; that is,
low-latitude storms tend to have low forecast error, and high-latitude storms
tend to have high forecast error. However, a notable exception exists in the
eastern Gulf of Mexico where forecast errors are less than one might expect for
those latitudes. This condition reflects persistence of storm motion in this
portion of the Gulf as well as a large amount of observational data. Mariner
awareness of these error patterns should provide for a better interpretation of
tropical cyclone advisories. Few significant changes in this pattern are expected
during the decade of the 198os.

Additional information on Atlantic tropical cyclone forecast errors over the
decade of the 1970s can be found in Neumann and Pelissier, 1981. A similar
study for the western Pacific is given by Jarrell et al. (1978).
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PRESENTATION OF BAROGRAPHS

The presentation of Special Long-Service Awards in the form of barographs
to officers of the Voluntary Observing Fleet was introduced in 1948 by the then
Director of the Meteorological Office, Sir Nelson K. Johnson, K.C.B. Four of
these awards are made annually to officers who have rendered considerable
service to the Meteorological Office and who are selected in recognition of the
quality and quantity of their meteorological observations over a long period of
ears.

Y As announced in the last January edition of this journal, the four Masters
selected for the year ending December 1980 were: Captain B. Austen-Smith
and Captain F. G. Bevis, both of P. & O. Deep Sea Cargo Division, Captain
M. ]. Cole of the British Antarctic Survey and Captain W. G. Hunt of F. T.
Everard & Sons. The presentation ceremony took place at the Meteorological
Office Headquarters in Bracknell on Wednesday, 24 March 1982. Unfortunately,
Captain Austen-Smith, who lives in New Zealand, was unable to be present but
we were pleased to welcome Captain and Mrs F. G. Bevis, Captain and Mrs
M. J. Cole and Captain and Mrs W. G. Hunt together with Captain K. S.
Garrett, Marine Superintendent of Everards and Mrs Garrett, Captain G.
Marchant, General Manager of P. & O. Fleet and Nautical Department, Dr R.
]J. Adie, Deputy Director of British Antarctic Survey, Mr W. M. Sievwright,
Assistant Establishment Officer of British Antarctic Survey and Captain A. R.
Hill, Marine Manager of P. & O. Deep Sea Cargo Division, who accepted an
award on behalf of Captain Austen-Smith.

In presenting the awards and congratulating the Masters, Sir John Mason,
Director-General of the Meteorological Office, stressed the importance to the
Office of the surface observations received from merchant ships. Their value
was in no way diminished by the data now received by means of satellites and,
although observations from aircraft were useful, they tended to be at about the
same height and along the same tracks. As merchant ships had become larger
and faster, there are fewer of them and hence fewer observations. This makes
the observations which are received all the more valuable.

Sir John went on to mention that in the near future the Office would be
preparing forecasts for aviation on a world-wide basis and, as there are large
oceanic areas in the southern hemisphere, observations from ships would be of
the utmost value and importance. He therefore urged the Management and
Marine Superintendents of the Companies present and the Masters to impress
upon their junior officers the high regard and usefulness that this Office places
upon their voluntary meteorological efforts which, if anything, are of greater
value now than ever.

The Masters were then invited to examine the first meteorological logbooks
they had compiled which, as usual, evoked memories of ships and colleagues
near-forgotten and much discussion. A photograph taken at the presentation
appears opposite.

The guests were then entertained to luncheon by Sir John Mason and senior
officers of the Meteorological Office, after which they were shown around the
Telecommunications Centre and Central Forecasting Office.

C.R.D
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AURORA NOTES JULY TO SEPTEMBER 1981
By R. J. LivEsey

(Co-ordinator of Auroral Observing, the Solar Section of the British Astronomical Association)

Observations sent in by ships are shown in the accompanying table. The five
observations from m.v. Solentbrook are but part of a fine sertes of 17 nights of
note-taking between 2 September and 31 October, many of which were made
in the high latitudes of the auroral zone.

Marine Aurora Observations July to September 1981

DaTE Suirp GEoGrarHIC TimE Forms
1981 PosiTion (cMmT)
g July .. Manchester Crusade .. 49: 49:N 602 23:w .. o3is—o340 .. RA,R,RA RB
1 .. Nosira Lin .. .. 53°41'N  49°35'W .. oz2350320 .. RB
24 .. Star Blackford .. .. 50°15'N 125°22'W .. o7i0-0730 .. G,RB
26 .. Zinnia .. .. .. 51°45'N 3°20'Ww .. otoooloo .. G,HB,R,RB
27 .. London Baron .. .. 48 25'N 9° 10'W .. obo2—0620 .. G,R,HB
16 Aug. .. Mairangi Bay .. .. 23" 24's 146%12'W .. 1640-1720 .. QmR,mR
24 .. Brtish Patience .. 57" 28'N 1°12'w .. 23500038 .. RB,HA
24 .. Bnitish Enterpnse .. 60°g52'N 20" 52°E .. ..omV
27 .. Brush Unity .. .. §7°30'N 8% 0o5'E .. 2200-2215 .. RA
30 .. Mairangi Bay .. .. s50°10's 179°22'W .. og3zo-100c .. N
2 Sept. .. Solentbrook . .. 70°31’'N 19°32°E .. 2105-2120 .. aR,RB
4 .. Admiral Beaufort .. 57°07'N  19°48'w .. 2340-0220 .. qHA,gqHV, qHP,gqHN
13 .. Solentbrok .. .. 91 14'N 24°48'E .. 2100-2120 .. aR
14 .. Solentbrook .. .. 66°35'N 16°c0'E .. 1945-2040 .. aR,aCRB, HB
1 .. Solentbrook .. .. 06° 1o’ 9°33'E .. =z2115-2145 .. aR,aRA,aRA
2 .. Solentbrook - .. 64°25'N °20'E .. z130 .. aN
30 .. Solentbrook .. .. q®22'N  18°24'E .. 1930-2130 .. aR,amRB, HA

KEY: A=arc, a=active, B=band, C=corona, G=glow, H=homogeneous, m=multiple, N=unspecified form,
P=patch, q=quiet, R=ray, RA=rayed arc, RB=rayed band, V=veil.

As might be expected in July, the summer light in the eastern Atlantic
restricted observing, but the location of the geomagnetic field directs the aurora
into more southerly latitudes at the entrance to the St Lawrence and hence into
darker skies. On 4 July came an isolated report of rays, rayed arcs and rayed
bands at that location from m.v. Manchester Crusade. A radio event was noted
on the 23rd. On the 25th came an isolated land report from Australia coinciding
with a massive magnetic and radio storm. On the 26th a British Airways pilot
overflying New York reported an aurora visible to him.

In August there was an isolated report of rays on the 5th and a similar report
from m.v. Mairangi Bay on the 16th. From the 2oth to the 27th inclusive came
reports of arcs, rays and rayed arcs from the Scottish Border northwards,
Norway and the Baltic. The Mairangi Bay again sighted auroral activity on the
joth in the southern hemisphere. Radio aurorae were reported on the 4th, 18th,
23rd, 24th and 29th. Magnetic disturbances were noted on the 7th, roth, 17th,
23rd, 24th, 27th and 31st.

In September there were rays reported on the 2nd followed by a report from
0.w.s. Admiral Beaufort on the 4th. The Solentbrook encountered the aurora
in high latitudes where one might expect to see the phenomenon in its usual
location when undisturbed by storm conditions. A minor storm took place on
the 18th which was observed northwards from Carlisle. In Figure 1 is shown
the graph of magnetic-field activity taken from the continuous record derived
from a fluxgate magnetometer constructed and operated by Mr David Pettitt
at Carlisle. The storm commenced suddenly on the evening of 18 September
when the magnetic field had been very quiet for a number of days. The
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Island and Tasmania. The majority of the remainder were reported from the
40s latitudes between geographic longitudes 70° and 180° east. It has been
calculated that given clear, dark nights auroral activity of some form might be
sighted on an average of 18 nights per annum in southern Tasmania and
Invercargill, New Zealand. A similar frequency holds good for latitude 40°
south from about 70° to 130° eastern longitude, which is equivalent to the
frequency of auroral visibility in the North of England.

ICE CONDITIONS IN AREAS ADJACENT TO THE NORTH
ATLANTIC OCEAN FROM DECEMBER 1981 TO FEBRUARY 1982

The charts on pages 156 to 158 display the actual and normal ice edges (4/10 cover), sea-surface
and air temperatures and surface-pressure anomalies (departures from the mean) so that the
abnormality of any month may be rcadily observed. (The wind anomaly bears the same relationship
to lines of equal pressure anomaly as wind does to isobars. Buys Ballot’s law can therefore be applied
to determine the direction of the wind anomaly). Southern and eastern iceberg limits will be
displayed during the iceberg season (roughly February to July). In any month when sightings have
been abnormally frequent (or infrequent) this will be discussed briefly in the text.

The periods used for the normals are as follows. Ice: 1966-75 (Meteorological Office). Surface
pressure: 1951—70 (Meteorological Office). Air temperature: 1951-60 (US Department of Commerce,
1965). Sea-surface temperature: area north of 68°N, 1854—1914 and 192050 (Meteorological Office,
1966), area south of 68°N, 1854—1958 (US Navy, 1967).

DECEMBER

Pressure was higher than average over Greenland. Despite the anomaly for south-easterly winds
over north-eastern Canada, Hudson Bay and Strait were completely ice-covered by the end of
December although ice thickness was less than usual. Ice conditions through Davis Strait and over
the Labrador Sea were near normal. South-casterly winds resulted in polar pack-ice drifting around
southern Greenland earlier than usual. Ice conditions off East Greenland were near normal. There
was a strong anomaly for north or north-casterly winds over the Barents Sea and Scandinavia. Ice
extended much further south than usual and proved to be a hazard to navigation much earlier than
usual, particularly along the eastern coasts of Sweden.

January

Pressure anomalies were weaker than during December. Some persistence for high pressure near
Iceland maintained the previous anomalies for south-easterly winds over eastern Canada and cold
northerly winds over Scandinavia. Ice was slow to form in the Gulf of St Lawrence where owing
to the mild winter freezing degree-day totals were much below average. The continued anomaly
for south-easterly winds ofF southern Greenland resulted in polar pack ice drifting northwards along
the west coast of Greenland with some recession of ice in Davis Strait. Ice off east Greenland was
again near normal with alternating areas of deficit and excess. The excess of ice in the Barents Sea
continued. Severe ice conditions aver the southern Baltic extended into the Kattegatt and restrictions
to navigation were in force throughout much of January.

FEBRUARY

There was a marked contrast in pressure and temperature anomalies from previous months.
Pressure was much lower than usual south-west of Iceland resulting in strong anomalies for cold
north-westerly winds over south-eastern Canada (instead of south-easterly) and south-westerly winds
(instead of northerly) over Scandinavia. Ice rapidly formed in the Gulf of St Lawrence and extended
cast of Nova Scotia with areas of excess ice east of Newfoundland and south-east of Davis Strait.
Ice conditions off cast Grecnland were again near normal with littic change in the position of the
ice edge. The excess of ice over the Barents Sea was reduced and ice over the southern Baltic was
much less severe than during January.
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Personalities

OBITUARY.—It was with deep regret that we recently learned of the death
of Carrain R. A. WILsoON on 7 November 1981 aged 51 years.

Bob Wilson joined Trinity House in Hull as a Cadet in 1945 and on completion
of his Cadetship served for 2 years with Clan Line before joining New Zealand
Shipping Company in 1951 where he rose to the rank of Chief Officer. In 1969
he joined Container Fleets as 1st Officer (Navigating) and was promoted to
command of Flinders Bay in May 1970. Therafter he commanded Encounter
Bay, Moreton Bay, Discovery Bay, Botany Bay, Jervis Bay, Resolution Bay and
Remuera Bay before being again appointed to Encounter Bay from which ship
he was landed sick at Marseilles on 25 September 1g81.

A Service was held in the Missions to Seamen Church in Southampton
attended by colleagues from Overseas Containers Ltd, and friends from Hull
and Southampton. After cremation his ashes were scattered in the Solent.

Captain Wilson sent us his first meteorological logbook from the Hinakura
in 1955. Since then we have received a further 35 logbooks bearing his name
of which 23 were classed as Excellent. He received Excellent Awards in 1956,
1971, 1972, 1973, 1976, 1978, 1979 and 1981.

¢ extend our sincere condolences to his widow and daughters.

OBITUARY.—It is with deep regret that we have to record the sudden death
of CapTAIN ]J. FINDLAY on 10 January following an emergency operation in an
Aberdeen hospital.

John Findlay joined Canadian Pacific Steamships Ltd in 1966 and was a
well-liked and respected Master. He was taken ill on board the Lord Strathcona
in the North Sea and was air-lifted ashore. His cremation at Seaham was attended
by many relatives, friends and seafaring colleagues.

We recetved the first meteorological logbook bearing Captain Findlay’s name
from the Empress of England in 1969. Over the years he sent us a further 14
logbooks. He received Excellent Awards in 1979 and 1981.

We extend our sincere condolences to his family.

RETIREMENT.—CartaIN J. M. RusHwoRTH retired on 31 October 1981
after serving 39 years at sea.

John Michael Rushworth was educated at Warrington Grammar School before
receiving his pre-sea training in H.M.S. Conway from 1940 to 1942.

In December 1942 he was apprenticed to Union Castle Mail Steamship
Company and joined their Rockester Castle. He took part in the Normandy
Beach-head landings in June 1944 whilst serving in Liangibby Castle.
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Soon after completing his apprenticeship, Captain Rushworth joined Man-
chester Liners Litd and remained with them for the remainder of his career. He
obtained his Master’s Certificate in 1955 and was appointed to his first command
in 1961, During the last year of his career at sea he commanded Manchester
Crusade and Manchester Vanguard.

Captain Rushworth sent us his first meteorological logbook from the Caer-
narvon Castle in 1947. Since then we have received no less than 64 logbooks
of which 27 were classed as Excellent. He received an Excellent Award in 1973
and was presented with a barograph in 1976 in recognition of his long voluntary
service.

We wish him a long, healthy and happy retirement.

RETIREMENT.—CartaIN J. D. JEAVONS retired from the sea on 15 December
1981 after serving 38 years with Canadian Pacific Steamships Limited.

Jocelyn David Jeavons was educated at Winchester and received his pre-sea
training in H.M.S. Worcester. In July 1943 he was apprenticed to Canadian
Pacific Steamships Ltd, and joined the Empress of Australia.

Captain Jeavons obtained his Master’s Certificate in October 1951 and was
promoted to Master in August 1963; his first command being the Beaverelm.
Thereafter he commanded the ‘Empress’ passenger liners until they were sold
in 1971. For the remainder of his career at sea he commanded the world-wide
multi-purpose and North Atlantic container ships.

In 1g6g Captain Jeavons took up farming and now raises horses, cattle, sheep
and poultry on his property in Anglesey. He has recently been appomted an
Auxiliary lE.”,yoastguard. He runs a fishing boat off the Anglesey coast and has set
up a miniature amateur weather station on his farm.

We received the first meteorological logbook bearing Captain Jeavons’ name
from the Beaverglen in 1946. Since then he has sent us a further 48 books.

We wish him a long happy retirement and success in his farming ventures.

Notices to Marine Observers

Met. O. 509 SHIPS’ CODE AND DECODE BOOK (10th Edition)
Please make the following amendment:
Page 3, under ‘Omission of Information in the Coded Groups’ Para. 6, first
sentence, delete ‘may’ and insert ‘should’.

(Explanatory Note: the omission of this Group when there is no significant present or past weather
to report reduces the length of the radio message and hence the charges for transmission.)

PORT METEOROLOGICAL OFFICE IN NORTH-EAST ENGLAND

Owing to the termination of the lease, the Port Meteorological Office in
Newcastle has been closed. A new Office has been opened in Middlesbrough
to serve ports in north-east England. The address and telephone number are:
CaptainD. H. Rutherford, Port Meteorological Officer, Room D622, Corporation
House, 73-75 Albert Road, Middlesbrough, Cleveland TS1 2RU (Telephone:

0642—-241144 Ext. 275).
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The following is a list of ships recruited for the observing and

‘Marid’ Ships

ing of sea temperatures from coastal waters

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

Namz orF VESSEL MasTer Owner/MaNAGER
Arco Thames T. H. Hills A.R. C. (Marine) Ltd
Barra Head L. Miles .. Christian Salvesen (Shipping) Ltd
Beacon Point A. Alves . Christian Salvesen &?luppmg Ltd
Benvenue .. E. P. Gibb Ben Line Steamers
Brenda .. t. ongncuIture' & Fisheries for Scotland
g:::gﬁmgh D. Milb With; )(Iéﬁ ) Ltd
i ighter . Milburn ppi t
Clansman . . - Munro .. Caledomanhl Brayne Ltd
Claymore . M. Kennedy Caledonian MacBrayne Ltd
Coltonba . I. P. Gray Caledonian MacBrayne Ltd
Cymbeline J. Lobban Furness Withy (Shn ing) Ltd
Dolphin Point S. Church Christian Salvesen (Shipping) Ltd
Z:fon . P. C. Woods Southern Ferries Litd
William J. Macmillan Sealink (U.K.) Ltd
Emerald .. F. T. Newbold Stephenson Clark Shipping Co. Ltd
Esso Clyde R. Rendell Eseo Petroleum Co. L Fn’s
Esso Fawley D. A. Tate Esso Petroleum Co. Ltd
Esso Humber P. O'Conner Esso Petroleum Co. Ltd
Esso Mersey 8. McCollin Esso Petroleumn Co. Ltd
Esso Milford Haven P. O'Conner Esso Petroleum Co. Lid
Severn W. L. Sinclair Eseo Petroleum Co. Ltd
Fort Point D. Irvine . Christian Salvesen (Sluppmg) Ltd
Garrison Point D. Suthertand Hudson S.8. Co. L
Hebrides Caledonian Mchnyne Ltd
Hilary Weston R. Whittle Weston Shipping Ltd
: . J. A. Suapleford Crescent Shipping Co. Ltd
Mairi Everard V. Bloomficld F.T. Everard & Sons Ltd
Martindyhke —. Pingle .. Klond ke Shipping Co. Ltd
Mole Venture T. Pollit .. Shnpplng . Ltd
Oswestry Grange E. Williams Furnus With hnppmg) Ltd
Penelope Everard M. P. Parker F.T.E & Sons Ltd
Mawr F. Wilkins Sealink (U.K.) Ltd
Rora Head A. Alves .. Christian Sllvuen {Shipping) Ltd
St Clair D. C. Gray P.&0.5.N. Co
St Columba L. R. Evans Senlmk(UK)Ltd
Suffolk Service Offshore Marine Ltd
g:uh;:gh i A. CG! El"uree Clnlledomag Mchra Ltd
ead H. ackay Christian nlvuen ing) Ltd
V“l?ilam . Dept. of ?slhenea for Scotland
endy Weston C. Cadogan Weston Shippi Ltd
Whitegate .. B. ]. Scott Turnbull Scott Management Ltd
Wibmngton D. Carlton Stephenson Clarke Shipping Ltd
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Light-vessels

NAME OF VESSEL
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BRITISH COMMONWEALTH

The following list gives the names of Selected and Su plementary Ships and the number of Auxiliary Ships where
known (i.e. those which only report in ‘sparsc areas’), which voluntarily co-operate with meteorological services
of the British Commonwealth.

Information for these lists is requived by 31 March each year. Information for the Yanuary corrective lists is
required by 30 September each year.

AUSTRALIA (Information dated 22.3.82)

NaME oF VESSEL OWNER/MANAGER
Advara Jumbo Line
Al-Khalij Kuwait Shipping Co.
Al-Kuwait Kuwait Shipping Co.
Al-Yassrah Rural Exporters & Traders Pty Lid
Andros .. . Hoi Loong Nav. Ltd
Anro Australia Australian National Line
Arqﬁlm .. Australia Japzn Container Line
. Australia Japan Container Line
Austmha Star e Blue Star Line
Australian Emblem . . Australian National Line
Australian Endeavour Australian National Line
Australian Enterprise Australian National Line
Australian Escort . Australian National Line
Australian Explorer Australian National Line
Australian Exporter Australian National Line
Australian Pioneer .. Australian National Line
Australian Progress . . Australian National Line
Australian Prospector Australian National Line
Australian Purpose . . Australian National Line
Australian Venture .. Australian National Line
Baron Maclay Scottish Ship Management Lid
Baron Pentland Scottish Ship Management Ltd
Bass Trader .. Australian National Line
BP Endeavour BP Tanker Co. Ltd
BP Enterprise BP Tankers (Aust.) Pty Ltd
Brishane Trader Australian National Line
Cambnidgeshire Bibby Line
Cape Don . Department of Transport {Australia)
Cape Hawke .. Australian National Line
Cape Moreton Department of Transport (Australia)
Cape Pillar Department of Transport {Australia)
Centaur . Blue Funnei Line
Clearwater Bay Weeke Ship (Hong Kong) Lid
Coral Chief .. China Navigation Co
Curtis Capricorn Port Curt“?ulk Camers Pty Ltd
Curtis Oceanic Port Curtis Bulk Carriers Pty Ltd
Danny ‘F’ . Rachid Fares Enterprises Pty Ltd
Darwin Trader Australian National Line
Doha Patridis Aﬁ'encies Pty Ltd
Eastem Academy Burns Phillip Co.
.. Nauru Govt Council

EE . . Wecke E’:ln?\I {Hong Kong) Lid
Empnss Australia Australian National Line
Eugene McDermott . . World Wide Surveys Ltd
Femanda ‘F' .- Rachid Fares Enterprises Pty Ltd
Flinders Range Australian National Line
ge ua Kavenga ls’acnﬁcs E orum me

rringon, tate Shippin
Howard .Sgnu'th Howard g t.E Ltd
Iron Arnhem . BHP Co. Ltd
Iron Baron BHP Co. Ltd
Iron Bogong BHP Co. Ltd
Iron Endeavour BHP Co. Ltd
Iron Hunter BHEF Co. Ltd
Iron York BHP Co. Ltd
John Burke John Burke Pty Ltd
Koolinda State Shipping Service
Kimberley State Sh:piulg Service
Khaliy Expwu Guif Ship Lines

ia East Asiatic Co. Ltd

Lake Hume Australian National Line
Lake Barrine . Australian National Line
Muhkairish Althari Kuwait Shipping Co.

176



Australia (contd

NAME oF VESSEL

OwWNER/MANAGER

Melbourne Trader
Nimos .. ..
Nuigini Express
Ormiston

Ocean Prospector
Papuan Chief
Persia .. .
Pilbara
Ravenswood .. ..
Regronal Endeavour
Sea Princess .. ..
Selwyn Range

Sid McGratk ..
Soela ..

Sprightly ..
Sydney Trader
Tanjong Pasir
Tombarra

Tourcoing .
Tropic Dawn . .
Tropic Star

Wild Rover

Yarra River

Australian National Line
China Navigation Co. Ltd
J.M.K. Blumenthal

C.S.R. L«

Ocean Nihon Drilling S.A.
China Navigation Co. Ltd
Rachid Fares Enterprises Pty Lid
State Shipping Service
Furness Withy Lid

Seltrust Mining Corp. Pty Ltd
P. & O. (Australia) Ltd
Austrzlian National Line

John Burke Shipping Pty Lid
C.S.LLR.O.

T. Korevaar & Sons Pty L.td
Australian National Line
Tanjong Shipping Line

With. Wilhelmsen

Scan Austral Asiatic Shipping Line
Australia Mauritius Line
Tropic Island Shipping Co.
Singapore Strait Pilotage Co.
Australian National Line

CANADA (Information dated 1.1.82)

NAME oF VESSEL

OwNER/MANAGER

A. T. Cameron

Alert

Bluenose
Borgens

Bow Dnll 1
Camsell
Canadian Ace ..
Canadian Highlander
Cape Breton Miner ..
Cape Grenuille
Cape Roger
Cardiff City
Chebucto

Cygnus

Dawson

Devon City
D’lberuvilie
Dilkara

Eastern Alliance
Eastern Maid
Eastern Moon
Fort Calgary ..
Fort Kamloops
Fort Nanaimo
Fort Nelson

Fort Yale
Furunes

G. B. Reed
Grenfell .
Gulf Canada ..
Gulf MacKenzie
Gypsum Empress
Hudson

Irving Canada

Government of Canada
Government of Canada
Australian National Line
Government of Canada
Government of Canada

Sir William Reardon Smith & Sons
Canadian National (Marine)
Jebsens (U.K.} Ltd

Bow Valley Ofishore Drilling Ltd
Government of Canada

Montreal Shipping Ltd

Upper Lakes Shipping Co.
Upper Lakes Shipping Co.
Scottish Ship Management Lid
Government of Canada

Sir William Reardon Smith & Sons
Government of Canada
Government of Canada
Government of Canada

Sir William Reardon Smith & Sons
Government of Canada

ACTA Pty Ld

Whellock Marine Services Ltd
Indo China S.N. Co. Ltd

Indo China S.N. Co. Ltd
Canadian Pacific Steamships Ltd
Canadian Pacific Steamships Ltd
Canadian Pacific Steamships Lid
Canadian Pacific Steamships Ltd
Canadian Pacific Steamships Ltd
Jebsens (U.K.) Ltd

Government of Canada
Government of Canada

Gulf Canada Ltd

Gulf Canada Lid

Fundy Gypsum Co.

Government of Canada

Kent Lines Ltd
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Canada (contd)

NAME oF VESSEL

OwWNER/MANAGER

Irving Eskimo

Irving Qcean ..
Island Princess

Ixia .. ..

J. E. Bermier ..
Jackman .
Fohn A. MacDonald
John Cabot .
Keewatin

Kemano

Labrador

La Primavera

Limnos

Loutsburg . .
Louis S. St. Laurent
Malahat ..
Marine Evangeline ..
Maxewell

Montcalm

Nahidik

Namao

rdkar

Narman McLeod Rogers
Northern Shell .
Onana .
Pacific Pnnces:
Pandora If
Parizeau
Pierre Radnsson
Port Vancouver
Princess of Acadia . .
Queen of Prince Rupert
Queen of the North ..
Rimba Maranti
Rowan Funeau
Sealnes
Sedco 706 ..
Shanta Rohan
Srmon Fraser

Sir Humphrey Gilbert
Sir John Franklin
Sir William Alexander
St. Lawrence Namga:or
Star Boxford .
Sun Princess ..
T. Akasaka ..
Thomas Carleton
Thor 1 .. ..
Thorscape
Thorswave

Tupper ..
Walter E. Roster
W. C. van Horne
Zapata Ugland

Kent Lines Ltd

Kent Lines Ltd
Princess Cruises

Stag Lines Ltd
Government of Canada
Government of Canada
Government of Canada
Government of Canada
Northern Transportation Co,
Jardine Shipping Ltd
Government of Eanada

Buries Markes Ltd

Government of Canada
Government of Canada
Government of Canada

Indo China S.N. Co. Ltd
Canadian National (Marine)
Government of Canada
Government of Canada
Government of Canada
Government of Canada

Norden Steamship Company Ltd
Norden Steamship Company Ltd
Government of Canada

Shell Qil (Canada) Ltd

P. & 0. Lines Ltd

P. & O. Lines Ltd

Government of Canada
Government of Canada
Government of Canada

Canadian Pacific Steamships Ltd
Canadian National (Marine)
British Columbia Ferries

British Columbia Ferries
Malaysian International Shipping Corp.
Mobil Oil (Canada) Ltd

Jebsens (U.K.) Lid

MacL.aren Marex Ltd

Hede Navigation Ltd
Government of Canada
Government of Canada
Government of Canada
Government of Canada

Leitch Transportation Ltd

Star ShlEplng Ltd

P. & O. Lines Ltd

Canadian Pacific Steamships Ltd
Government of Canada

Thor Dahl Lines

Thor Dahl Lines

Thor Dahl Lines

Government of Canada
Government of Canada

Canadian Pacific Steamships Lid
MacLaren Marex Ltd

Auxiliary Ships:

Canada has 86 ocean-going Auxiliary Ships and 102 Auxiliary Ships operating on the Great Lakes and Inland

Waters.
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HONG KONG (Information dated 3.2.82)

NaAME OF VESSEL

OwWNER/MANAGER

Aconcagua
Asian Jade
Asian Pearl ..
Barber Memnon
Barber Menelaus
Barber Perseus
Barber Tonsberg
Chengtu .
Cheongwind
Coral Princess
Eastern Muse
Funing

Halldrs

Hongkong Container h

Hugheverett

Ibn Maklk
Kwangsi
Kweichow ..
Lamma Island
Maersk Tempo
Malmros Monsoon
Manoloeverett

Mui Kim

Ortental Amba:s.‘sadm: '

Ornental Chief
Oniental Expert
Pabioeverett
Ramoneverett
Rhein Express
Singwind
Strathfife
Strathfyne
Tar Shun
Taronga

Thai Pailin
Thomaseverett
Torrens
Victona |
Willine Taro
Willine Tovo

Everett Steamship Corp. S/A

Swire Shipping (Agencies) Ltd

Swire Shipping {Agencies) Ltd
Barber Wilhelmsen Agencies Lid
Barber Wilhelmsen Agencies Ltd
Barber Wilhelmsen Agencies Ltd
Barber Wilhelmsen Agencies Ltd
Swire Shipping (Agencies) Ltd

Shun Cheong g.N. Co. Lid

Swire Shipping (Agencies) Ltd

The Indo-China S.N. Co. (H.K.) Ltd
Swire Shipping (Agencies) Lid
Thoresen & Co. Ltd

Hongkong Export Lines Ltd

Everett Steamship Corp. S/A

United Arab Shipping Co.

Swire Shipping {Agencies) Ltd

Swire Shippinf (Agencies) Ltd

Hong Kong Islands Shipping Co. Lid
Maersk Line (H.K.) Ltd

Denholm Ship Management (Overseas) Lid
Everett Steamship Corp. S/A

Hong Kong Borneo Shipping Co, Ltd
Hongkong%xpon Lines Ltd
Hongkong Export Lines Ltd
Hongkong Export Lines Ltd

Everett Steamship Corp. S/A

Everett Steamship Corp. 5/A

Jebsen & Co. Ltd

Shun Cheong S.N. Co. Ltd

Swire Shipping (Agencies) Ltd

Swire Shipping (Agencies) Ltd
Agriculture & Fisheries Dept., H.K. Govt.
Barber Ship Management Ltd
Hongkong Export Lines Ltd

Everett Steamship Corp. S/A

Barber Ship Management Ltd
Magallanes Investment Inc.

Barber Ship Management Ltd

Barber Ship Management Ltd

INDIA (Information dated 1.1.82)

NAME OF VESSEL

OwWNER

Selected Ships:
Akbar
Andamans ..
Chidambaram
Dwarka
Gaveshani ..
Harshavardhan
Indian Security
Jalazad ..
Jaladharma
FJaladhruv ..
Jalaginja
Jalajyotsi
Jalakanta
Jalakirti

Mogul Line Ltd

Shipping Corporation of India

Shipping Corporation of India

British India Steam Navigation Co.
National Institute of Oceanography, Goa
Shipping Corporation of India

India Steamship Co.
Scindia Steam Khwigation Co.
Scindia Steamn Navigation Co.
Scindia Steam Navigatiorr Co.
Scindia Steam Navigation Co.
Scindia Steam Navigation Co.
Scindia Steam Navigation Co.
Scindia Steam Navigation Co.

179



India (contd)

NaME oF VESSEL

OwNER

Jalakrishna

Jalamangala

Jalamoti ..

Jalarajan

Falayamins

Lok Sevak ..

Nancowry ..

Ratna Nandini

Shompen .. .. ..
State of Assam .. ..
State of Andhra Pradesh
State of Maharashira
State of Nagaland

State of Punjab ..

State of Tamil Nadu
State of Tr. Cochin .
State of Uttar Pradesh ..
Vishva Anurag

Vishva Maya

Vishva Prabha

Vishnu Sagar

Vishva Sudha

Supplementary Ships:
anla .. .

Al Gilan:
Annapoorna
Anupama ..
Apj Ambika
Apy Anand ..
Apj Priya .. ..
Arunachala Pradesh
Aradhana .
Archana
Bailadila
Bellary
Barauni .
Bhagat Singh
Bhaskar
Bharatendu
Bhavabhuti
B.R. Ambedkar ..
Chanakya .. .
Chatrapati Shivayi
Chennai Jayam .
Chennai Muyarshi
Chennar Perumai
Chennai Ookkam . .
Chennat Selvam ..
Desh Bandhu
Desh Deep ..
Digilpur
Devaraya ..
Faulad Sardar
Indian Endurance
Indian Explorer
Indian Faith
Indian Fame
Indian Fraternity
Indian Freedom
Indian Grace
Indian Progress
Indian Prosperity
Indian Triumph
Indian Tribune
Indian Trust
Indian Valour
Indian Venture
Jag Amjali ..
Jag Dev ..
Jag Dharma
Jag Doot ..
Jag Fiwan ..
Jag Fyoti

Scindia Steam Navigation Co.
Scindia Steam Navigation Co.
Scindia Steam Navigation Co.
Scindia Steam Navigation Co.
Scindia Steam Navigation Co.
Mogul Line L+d

Shipping Corporation of India
Ratnakar Shipping Co.
Shipping Corporation of India
Shipping Corporation of India
Shipping Corporaticn of India
Shipping Corporation of India
Shipping Corporation of India
Shipping Corporation of India
Shipping Corporation of India
Shipping Corporation of India
Shipping Corporation of India
Shipping Corporation of India
Shipping Corporation of India
Shipping Corporation of India
Parelfh (gcean Carriers
Shipping Corporation of India

Shipping Corporation of India
!S\:.liﬁlpnaiggrnd ‘1

ippin ration of India
Shig[[:ing Cogration of India
Apeejay Lines Ltd
Apeejay Lines Ltd
Apeejay Lines Ltd
Shipping Corporation of India
Shipping Corporation of India
Shipping Corporation of India
Shipping Corporation of India
Shipping Corporation of India
Shipping Corporation of India
Shipping Corporation of India
Shipping Corporation of India
Shipping Corporation of India
Shipping Corporation of India
Shipping Corporation of India
Shipping Corporation of India
Shipping Corporation of India
Soutﬂ India Shipping Corporation
South India Shipping Corporation
South India Shipping Corporation
South India Shipping Corporation
South India Shipping Corporation
Shipping Corporation of India
Shipping Corporation of India
Shipping Corporation of India
Shipping Corporation of India
Faulad Line Ltd
India Steamship Co.
India Steamship Co.
India Steamship Co.
India Steamship Co.
India Steamship Co.
India Steamship Co.
India Stearnship Co.
India Steamship Co.
India Steamship Co.
India Steamship Co.
India Steamship Co.
India Steamship Co.
India Steamship Co.
India Steamship Co.
Great Eastern Shipping Co.
Great Eastern Shipping Co.
Great Eastern Shipping Co.
Great Eastern Shipping Co.
Great Eastern Shipping Co.
Great Eastern Shipping Co.
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India (contd)

NaME oF VESSEL OwNER
Jag Manek Great Eastern Shipping Co.
Jag Prakash Great Eastern Shipping Co.
Jag Rekha .. Great Eastern Shipping Co.
Jag Shakn .. Great Eastern Shipping Co.
Jag Shanti .. Great Eastern Shipping Co.
FJagat Kirti .. Dempo Steamship Eo
Jagat Neta Dempo Steamship Co.
Jagat Swamini Dempo Steamship Co.
Jagat Samrat Dempo Steamship Co.
Jagat Vijeta Dempo Steamship Co.

JFaynarayvan Vvas
Fameela

Jalabala
Faladharati
Jaladurga
Jaladuta ..

Jala Godavari
Jalagomati ..

Jala Govind
Jalavygava ..
Jalakala
Falakendra
Falamani
Jalamurugan
Falamatsva
Jaamayur ..
Yalamohan ..
Jalamokambi
Jalamoran ..
Jalamudra . .
Jalapankhi
Jalarashmi
SYalaratna ..
Jalatarang ..
Falatapi
Jalavijava ..
Falavamuna
FJalavallabh
Janapriva .. ..
Jana Vijaya ..
Fawaharlal Nehru
Fay Ambika
Kanchan junga
Kamishka ..
Kamataka ..
Kedarnath .. ..
Lal Bahadur Shastri
Laxm: .. .
Lokamanya Tilak
Lok Nayak .
Lok Manva

Lok Palak .

Lok Sahayvak

Lok Vaibhav

Lok Vihar

Lok Vinay

Lok Vivek ..
Mahabhakti
Mahabir .
Maharashm
Mahaviay .. ..
Maratha Elegance
Maratha Melody ..
Maratha Progress
Manan ..
Meghdoot

Meghrab

Mot Dredge
Mizoram

Nandkala .. ..
Netaji Subhash Bose
Nitya Amar

Onge .-
Prabhu Gopa

Shipping Corporation of India
Kerala Lines Lid

Scindia Steam Navigation Co.
Scindia Steam Navigation Co.
Scindia Steam Navigation Co.
Scindia Steam Navigation Co.
Scindia Steam Navigation Co.
Scindia Steam Navigation Co.
Scindia Steamn Navigation Co.
Scindia Steam Navigation Co.
Scindia Steam Navigation Co.
Scindia Steam Navigation Co.
Scindia Steam Navigation Co.
Scindia Steam Navigation Co.
Scindia Steam Navigation Co.
Scindia Steam Navigation Co.
Scindia Steam Navigation Co.
Scindia Steam Navigation Co.
Scindia Steam Navigation Co.
Scindia Steam Navigation Co,
Scindia Steam Navigation Co,
Scindia Steam Navigation Co.
Scindia Steam Navigation Co.
Scindia Steam Navigation Co.
Scindia Steam Navigation Co.
Scindia Steam Navigation Co.
Scindia Steam Navigation Co.
Scindia Steam Navigation Co.
Mogul Line Lad

Mogul Line Ltd

Shipping Corporation of India
Jayashree Shipping Co.
Shipping Corporation of India
Shipping Corporation of India
Karnataka Shipping Co.
Himalaya Shipping Co.
Shipping Corporation of India
Shipping Corporation of India
Shipping Corporation of India
Mogul Line Ltd

Mogul Line Lid

Mogul Line Litd

Mogul Line Ltd

Mogul Line Ltd

Mogul Line Ltd

Mogul Line Ltd

Mogul Line Ltd

South East Asia Shipping Co.
South East Asia Shipping Co.
South East Asia Shipping Co.
South East Asia Shipping Co.
Chowgule Shipping Co.
Chowgule Shipping Co.
Chowgule Shipping Co.

Indo Oceanic ggip ing Co.
Varuna Shipping Co.

Indo Oceanic Shipping Co.
Shipping Corporation of India
Shipping Corporation of India
Essar Constructions and Carriers
Shipping Corporation of India
Mainini Shipping Co.
Shipping Corporation of India
Tolani Shipping Co.
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NaMmE oF VESSEL

OwNER

Pranhu Satram ..
Rafi Akmed Kidwai
Ramdas .. ..
Ratna Kirti ..
Ratna Shobhana . .
Ratna Vandana ..
Rishi Vishva Mitra
Sagar Deep

Sagar Samarat
Samudra Gupta
Samudra Jyott
Sanchi

Sarojini Naidu

Sai Nanak ..
Satya Kamal
Satva Murthi
Satya Padam
Satya Sohan
Sahajahan .. .. -
State of Himachala Pradesh
State of Kerala .. ..
State of Meghalaya
State of Manipur . . ..
State of Madhya Pradesh
State of Mysore .. ..
State of Rajasthan
State of West Bengal
Teesta . ..
Tulsidas ..
Unibaksha . . ..
Vallabhabhat Paiel
Varun Yan .. .
Varuna Adhar
Vishva Abha

Vishva Aditya
Vishva Ambhar
Vishva Amitabh
Vishva Apurva
Vishva Nay

Vishva Asha ..
Vishva Bandhan ..
Vishva Bhakti
Vishva Bindu
Vishva Chetana
Vishva Dharma
Vishva Jyoti ;
Vishva Kaumud: . .
Vishva Karuna
Vishva Kaushal
Vishva Kirti

Vishva Kalyan
Vishva Madhuri
Vitaya Jyoti

Vishva Mahima
Vishva Mamta
Vishva Mangal
Vishva Mahima
Vishva Nayak
Vishva Nandini
Vishva Nidht
Vishva Pallav
Vishva Parag
Vishva Parajit
Vishva Parimal
Vishva Pankaj
Vishva Pratibha
Vishva Prayas
Vishva Prem

Vishva Raksha
Vishva Sandesh
Vishva Seva

Vishva Shakti
Vishva Shobha
Vishva Sidhi

Tolani Shipping Co.

Shipping Corporation of India
Shipping Corporation of India
Ratnakar Shipping Co.
Ratnakar Shipping Co.
Ratnakar Shipping Co.
Garware Shipping Corporation
Shipping Corporation of India
Qil and Natural Gas Corporation
Shipping Corporation of India
Pent Ocean Carriers

Shipping Corporation of India
Shipping Corporation of India
TPg Shipping Co.

Seven Seas Shipping Trans.
Shipping Corporation of India
Seven Seas Shipping Trans.
Seven Seas Shipping Trans.
Shipping Corporation of India
Shipping Corporation of India
Shipping Corporation of India
Shipping Corporation of India
Shipping Corporation of India
Shipping Corporation of India
Shipping Corporation of India
Shipping Corporation of India
Shipping Corporation of India
Shipping Corporation of India
Shipping Corperation of India
Universal Shipping Co.
Shipping Corporation of India
Thakur Shipping Co.

Thakur Shipping Co.
Shipping Corporation of India
Shipping Corporation of India
Shipping Corporation of India
Shipping Corporation of India
Shipping Corporation of India
Shipping Corporation of India
Shipping Corporation of India
Shipping Corporation of India
Shipping Corporation of India
Shipping Corporation of India
Shipping Corpuration of India
Shipping Corporation of India
Shipping Corporation of India
Shipping Corporation of India
Shipping Corporation of India
Shipping Corporation of India
Shipping Corporation of India
Shipping Corporation of India
Shipping Corporation of India
West Asta Shipping Co.
Shipping Corporation of India
Shipping Corporation of India
Shipping Corporation of India
Shipping Corporation of India
Shipping Corporation of India
Shipping Corporation of India
Shipping Corporation of India
Shipping Corporation of India
Shipping Corporation of India
Shipping Corporation of India
Shipping Corporation of India
Shipping Corporation of India
Shipping Corporation of India
Shipping Corporation of India
Shipping Corporation of India
Shipping Corporation of India
Shipping Corporation of India
Shipping Corporation of India
Shipping Corporation of India
Shipping Corporation of lindia
Shipping Corporation of India
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NaAME oF VESSEL

OwWNER

Vishva Tarang
Vishva Tej ..
Vishva Tirnth
Vishva Umang
Vishva Vibhutt
Vishva Vijay
Vishva Vikas
Vishva Vivek
Vishva Yash
Vivekananda
Vishveshwarayya
Yerewa

Zakir Hussain

Shipping Corporation of India
8hipping Corporation of India
Shipping Corporation of India
Shipping Corporation of India
Shipping Corporation of India
Shipping Corporation of India
Shipping Corporation of India
Shipping Corporation of India
Shipping Corporation of India
Shipping Corporation of India
Shipping Corporation of India
Shipping Corporation of India
Shipping Corporation of India

Auxiliary Shi

India has J?Auxiliary Ships.
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NEW ZEALAND (Information dated 1.2.82)

NaME oF VESSEL

OwNER/MANAGER

Selected Shtps

Act 3

Act 4

Act 5

Ady Vits

Amokura

Aptea

Bounty ur .
Bulknes .
Capitaine Cook
Coastal Trader
Dunedin

Dunedin

Eagle Arrow

Eme .
Fetu Moana
Forum New Zealand
Forum Samoa
Golden Bay
Holmdale

James Cook

Kolle D.

Kotoku

Kuaka ..
Lake Eyre ..
Marama ..
N.Z. Cartbbean
N.Z. Pacific

New Zealand Srar
Ngahere

Ngakuta

Ngapara
Nuivakar
Onehanga ;
Stena Consrnu'tor
Tangoroa

Tasman Entetpnse
Tasman Venture ..
Tiare Moana
Totara .

Tui Cakau H
Union Auckland
Union Hobart
Union Lytielton
Union Rotoiti
Unton Rotorua
Wastaki

Westport

Supplementary Shlps

Blue Port Act (N.Z.) Ltd
Blue Port Act (N.Z.) Ltd
Blue Port Act (N.Z.) Ltd
Reef Shipping Agencies
Union Steamship Co. (N.Z.) Ltd
Container Fleets (N.Z.) Lad
g:mﬁc Lines .

ipping Corporation of N.Z.
Pacm) Lmesrp
Shipping Corporation of N.Z.
Maritime Carriers Ltd
Bank and Savill Line
Gearbulk Lid
Unioen Steamship Co. (N.Z.) Ltd
Shipping Corporation of N.Z.
Pacific Forum Line
Pacific Forum Line
Tarakohe Shipping Co.
Union Steamship Co. (N.Z.) Ltd
N.Z. Govt (Fisheries Research)
Nauru Pacific Line
Union Steamship Co. (N.Z.) Ltd
Union Steamship Co. (N.Z.) Lt«d
Australian National Line
Union Steamship Co. (N.Z.) Ltd
Shipping Corporation of N.Z.
Shipping Corporation of N.Z.
Blue Port Act (N.Z.) Ltd
Union Steamship Co. (N.Z.) Ltd
Union Steamship Co. (N.Z.) Ltd
Union Steamship Co. (N.Z.) Litd
Dolphin Shipping Co. Ltd
ReeFShlppmg Agencies
Stena Line
N.Z. Govt (Oceanographic Research)
Tasman Pulp & Paper Co. Ltd
Development Finance Co.
Shipping Corporation of N.Z.
Maritime Carriers Ltd
Pacific Lines

Union Steamship Co. (N.Z.) Ltd
Union Steamship Co. (N.Z.) Ltd
Union Steamship Co. (N.Z.) Ltd
Union Steamship Co. (N.Z.) Lad

Union Steamship Co. (N.Z.) Ltd
Maritime Carriers Ltd
N.Z. Cement Holdings Lid

anga New Zealand Railways
Aramoana New Zealand Railways
Aranui New Zealand Railways
Arattha New Zealand Railways
Auxnh Ships:

ealand also has a fleet of 15 Auxiliary Ships currently reporting.
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