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EXCELLENT AWARDS 1971

Ever since the inception of The Marine Observer in 1924, the July number has con-
tained the names of the masters, principal observing officers and, since the war, the
radio officers who, by the standard of the meteorological logbooks which they have
sent here during the preceding year, have earned the Excellent Award. The list for
1971 appears on pages 95 to g7 of this number and once again we have very great
pleasure in congratulating those who are named in it.

The assessment of the meteorological loghooks and the placing of them in an order
of merit is a task which is not lightly undertaken. It is always done by a seaman who
has constantly in mind the varying opportunities of precise and continuous observa-
tions in different types of ships and different trades. He realizes, for instance, that
observing in a small two-mate ship in the North Sea equipped with only R/T calls
for more effort than observing in a four-mate passenger liner on a fine weather run
with the radio office manned 24 hours a day. He marks the books accordingly.

In the year 1971 the highest marks were gained by the following eight ships:

m.v. Hertford, Captain J. M. Burn

m.v. John Biscoe, Captain M. J. Cole
m.t. Northern Reward, Skipper W. Harris
m.t. Ross Orion, Skipper A. Osler

m.v. Turakina, Captain A. C. Rollinson
m.v. Prometheus, Captain F. N. Curphey
m.v. Somerset, Captain J. D. Hellings
m.v. Glenfruin, Captain P. J. Broomfield

This is the eighteenth year in which we have published a ‘short list’ and it is
noteworthy that the John Biscoe is making her fourth appearance, the Hertford and
the Northern Reward are coming up for the third time whilst the Ross Orion and the
Prometheus have each appeared once previously. The customary photographs of
three top ships appear opposite page 108, John Biscoe’s photograph appearing for
the second time, the previous one being in 1963.

Awards to ‘Marid’ ships (vessels in the short sea trades taking and transmitting
sea temperatures only) and to trawlermen making and transmitting non-instru-
mental observations are also listed on pages 97-98. Their work seldom hits the
headlines but it is not too much to say that without it the forecasters’ task and
climatological knowledge of both home and Arctic waters would be very much im-
paired.

The recipients of the awards will, as in past years, be individually notified by
letter. If, however, an officer sees his name in this list before he receives the official
letter or sees it in a modified list in his own company’s house journal, we would be
glad if he would write to us here in Bracknell, claiming the award and giving us an
address to which he would like it sent. Correspondence is subject to so many delays
nowadays and officers, especially radio officers, change ships with alarming fre-
quency; it may be months before a letter catches up with an officer.

The World Atlas has been proved to be by far the most popular award, a close
runner-up being a Dictionary. Thus we usually contrive to give an officer an Atlas
for his first award and a Dictionary for his second but if any officer qualifying for the
first or second time does not want either of these we would be glad if he would let us
know and we would send him the book Lost Leviathan, by F. D. Ommanney,

L. B. P.
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sudden and very noticeable. At 1700 the wind was W’s, force g and the pressure
1013-4 mb, At 1800 the vessel resumed her normal course and was able to start in-
creasing her speed.

Position of ship at 1200: 33° 42's, 27° 36'E.

Position of ship at 1800: 33° 54's, 26° 54'E.

Note. During the night of 4th/sth August 1971 a vigorous depression, travelling EsE at about
35 kt, passed southward of the Cape. Those waves generated within the depression, whose
speed would probably have been about 40 kt and which were travelling in some g’ly direction,
would have remained within the influence of very strong winds for a considerable time, cer-
tainly long enough to become fully developed. (Given these conditions of depression speed
matching speed of waves moving in the same direction, very rough seas may suddenly occur
in any area affected by the depression but more especially in these regions on the equatorward
side of the low.) Under the hurricane-force conditions which prevailed at the time of this
report, it is not surprising that 6o-ft waves were frequently observed and that occasionally
wave heights of an estimated 8o ft were reported.

The wave-length commensurate with a speed of 40 kt (estimated) and period of 15 sec (de-
tails extracted from the logbook) is about 1,100 feet. The fact that the trailing edge of the
large waves were at least 745 ft long (the length of the Moreton Bay) indicates that the leading
edge, especially at its upper parts, must have been exceptionally steep. The mean slope of the
leading edge was probably 1:6 and even steeper towards the crests: an unstable condition
in which the crests would break, as sometimes they were observed to do.

It is this feature, the steepness of the waves, which is characteristic of the reports of large
waves along the shipping lanes off the Sk coast of South Africa (reports which range over a
distance of about 250 miles between the latitudes of Great Fish Point and 304°s). In all reports
the waves are running from a sw'ly point, directly opposing the sw-setting Agulhas Current
which sometimes runs at 3—4 kt. This ‘wind against tide’ condition may well go some way
towards accounting for these steep waves.

RAPID FALL IN SEA TEMPERATURE
west of Galapagos Islands

m.v. Tekoa. Captain F. S. Angus. Balboa to Auckland. Observers, all deck officers.

gth September 1971. At 1630 GMT the sea temperature dropped to 18-3°c. On
consulting the quarterly surface-current chart this would appear to be fairly normal
for the time of year but the interesting point is that the temperature dropped with
such rapidity. At 1200 it was 23-3° which in itself had been a big drop from o600
when it had been 26-1°, Between 1200 and 1400 the sea temperature remained
steady but then it began a rapid descent to the minimum of 18-3° which remained
constant until 1goo. This means that in 10} hours (210 miles) the sea temperature
had fallen 7-8 degc which is surely unusual for even this latitude.

Position of ship at 1800: 00° 12's, g6° 30'W.

Note. Upwelling of cold sub-surface water, produced by the divergence of the Peru Current
resulting in strong sea-surface temperature gradients, is a feature of the region around the
Galapagos Islands. The Tekoa report quotes a gradient which must lie close to an extreme
for this area; it can perhaps be explained by unusually strong upwelling.

SUBMARINE EARTHQUAKES
at Antofagasta, Chile

m.v. Mystic. Captain E. H. Gregson. At anchor. Observers, the Master and ship’s
company.

17th June 1971. At 2105 GMT, while the vessel was lying at Antofagasta, violent
vibrations were experienced on board for about 5 sec. Ashore, buildings were seen
to shake and were evacuated by the inhabitants. On sailing, the pilot informed us that
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BIRDS
North Atlantic Ocean

s.s. Peleus. Captain H. O. Williams. Dublin to Curagao. Observer, Mr. S. T.
Houldsworth, 2nd Officer.

4th July 1971. At approx. 1100 GMT, when the vessel was about 600 miles north-
east of the Azores, a pigeon was seen to land on deck. It was given food and water
and was very reluctant to leave. (Although the vessel called at Curagao and passed
through the Panama Canal it still remained with us.) The bird was a blue-grey and
seemed to be in excellent condition when it arrived on board. On the right leg was an
aluminium ring with the symbols tHU 65 3032; on the left leg was a red rubber
band. Wind w'N, force 5-6. Course 234° at 18 kt,

Position of ship: 45° 18'N, 20° 24'w.

Note. Major L. Lewis, M.B.E., Secretary of The Royal National Homing Union Council
comments:

“This was in fact an Irish pigeon and it seems strange that a pigeon of the Irish Homing
Union should connect up at sea with a ship sailing from Dublin.”

Eastern South Atlantic

m.v. King Arthur. Captain L. H. A, Bainton. Rotterdam to East London. Observer,
Mr. A. ]. Stewart, Chief Officer.

4th July 1971. At oboo GMT, while the vessel was making 10} kt into a headwind
of force 4, an albatross was observed keeping abeam of the bridge. It was ‘tacking’
from within 5 yd of the bridge wing to about 5 yd off, at all times keeping level with
the bridge. There were two swell patterns at the time, a long 2o ft s'ly swell from
3 points on the starboard bow at intervals of g sec and a 12 ft swell at 6 sec intervals
from ahead. At no time did the albatross seem to be using the wind deflected by the
ship, nor did it flap its wings but still made a forward speed of 10} kt into the 14 kt
wind. It kept this up for about 20 min before peeling off after the galley slops.

Position of ship: 29° 40's, 14° 12’E.

S.W, Indian Ocean

s.s. Benvannoch. Captain T. P. Barr. Durban to Bremen. Observers, Mr. D.
Sutherland, 1st Officer, Mr. R. Lawrie and Mr. L. Macintosh, Cadets and all deck
officers. ‘

22nd—24th September 1971. At 2230 GMT on the 22nd, when about 40 miles
south of Durban, a bird similar to a Wandering Albatross was blown viciously
against the housing, stunning itself. Upon examination we found that its beak was
cracked, broken and bleeding badly. At this time we could handle it quite easily so
we removed it to the shelter of the accommodation. Next day the bird was more
lively and the beak had stopped bleeding. On approaching it, it made advances to
attack and was spitting and hissing at us.

The following day we took the bird out on deck as its beak was healing well and
it was full of life. After several minutes’ hesitation it ventured over the ship’s side
and flew away confidently, gliding low over the waves in a NE’ly direction towards the
coast. During its stay with us it did not eat anything offered. The bird’s beak was
yellow, 4—5 inches long with a hook at the end. Wing span was about 6 ft. Plumage:
silver-grey body, upper wings brownish-white, under wing silvery grey, head
snow-white. The feet were large, yellowish and webbed.

Position of ship at ooo1 on 23rd: 30° 54's, 30° 30'E.

Note, Captain G. S. Tuck, Chairman of the Royal Naval Birdwatching Society thought that
this was a Shy Albatross (Diomedea cauta).
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Indian Ocean

m.v. British Robin. Captain A. M. B. Ferguson. Bandar Ma’shiir to Lobito. Ob-
servers, Mr. R. Wilson, 2nd Officer and Mr, D. Rundle, Chief Officer.

27th—28th July 1971. We include the following purely as ‘an interesting experi-
ence’ and although the exact details of the central characters are somewhat vague we
hope the story contains some points of interest.

Albert the Albatross arrived aboard our ship some time on the 27th and there are
several theories as to how he came to be where he was but one thing was certain,
his arrival was not intentional and he objected to being on board.

Albert, a Black-browed Albatross (Diomedea melanophris) was discovered at
0430 LMT on the morning of the 28th during a slight panic when the ship’s engines
failed whilst storing at Cape Town. He (or she) was sitting on a lower deck which
ran around the midship’s housing; he had occupied a position at the for’ard star-
board corner of this deck which is only a few feet wide and which was almost totally
blocked by Albert’s vast bulk.

Obviously everyone on the ship had read stories of how stranded albatrosses have
to be launched off a ship because there was plenty of advice on how to launch Albert
but not many volunteers to do it. There was also a small snag: it was more than
likely that Albert had collided with the midship’s housing so there was the possibility
that he may have damaged his wings, but the extremely intimidating effect of
Albert’s large beak and the habit he had of turning his head and fixing the gaze of his
evil eye (his black brow gave his eyes the appearance of those of a cartoon villain)
on to whoever was nearest precluded any attempts to examine him.

So it was decided to launch him and hope for the best. The Chief Officer, the
ship’s authority on wild life (he supplied the technical information) volunteered to
do the launching. Albert’s head was covered with a sack (a safety measure taken to
prevent any opening of the Mate’s blood vessels) and he was placed on the ship’s
rail, the sack was removed and Albert was launched.

Whatever information is now in print about launching an albatross it was obvious
that Albert had not read any of it because he did not play his part and his large bulk
plummeted in an undignified manner to the water. On reaching the water Albert
must have decided that it would be safer to get airborne. After a comical mixture of
flapping and paddling his huge feet Albert slowly became airborne and, without as
much as a ‘thank you’ or victory roll, he departed.

Position of ship at 1200 GMT on 27th: 34° 54's, 21° 18'E.

m.v. Glenalmond. Captain I. R, Atkinson. Hamburg to Port Swettenham. Observers,
the Master and all officers.

24th September 1971. Whilst on evening rounds of the vessel a large sea-bird was
observed on the main deck. Although it seemed to be unharmed it was reluctant to
be moved and made that known by vicious stabbing with its rather menacing beak.
From its beak to the tip of its tail it measured approx. 30 inches. The beak was 3—4
inches long, deep red and pointed; the feet were black and half webbed. The wing-
span was approx. 33—4 ft and on its white body there were black markings round the
eyes, wing tips and tail. The most striking thing about the bird was that it had a
single deep-red feather protruding from its tail about 15 inches in length. Wind ssE,
force 3—4 with a moderate sea.

Position of ship (approx.): 18° 06s, 61° 24'E.

Note. Captain Tuck identified this bird as a Red-tailed Tropic-bird. (See the following report
and the photograph opposite page 109.)

North Pacific Ocean

m.v. Eastern CIff. Captain G. C. Taylor. Panama to Yokohama. Observers, the
Master and all hands.
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28th July-21st August 1971. At 1300 GMT on 28th July a Red-tailed Tropic-bird
was discovered lying on deck with injured legs and wings. It was presumed to have
hit the rigging and fallen to the deck. The bird was very ill, excreting excessively
and would eat nothing for several days. After the third day it was forcibly fed with
chopped squid, using chopsticks and after the sixth day was eating well by itself.
Due to apparent recovery by the bird it was placed in the swimming pool on 5th
August to encourage it to take off and look after itself. Its feathers became saturated
very quickly and it was removed from the pool. After this date the bird’s health
appeared to decline a little and it was given to Osaka Zoo on z1st August. For the
first two days on board the bird had been very aggressive to anyone who approached
but after this was amenable to all and allowed, without protest, any handling by
anyone,

It appears obvious that the deterioration in condition was due to insufficiency of
the proper foods, our stores being only frozen fish and squid with nothing fresh.
Bad condition was noticeable especially in its feathers which became very dry with
no natural grease. Apart from this and the injuries, the bird appeared to be in a fair
state and nowhere near an emaciated condition as reported in the Fapan Times
[newspaper cutting was enclosed].

The bird did, however, appear very distressed at times in port, where the weather
was very humid and hot. It was this, coupled with its injuries, which persuaded us
to give the bird to Osaka Zoo. Enclosed photograph (see opposite page 109) by
On Chung Kai, sth Engineer. At 1300 on 28th July: Air Temp. 22-8°c, sea 22'5°.
Wind Ne'E, force 3. Low sea and swell.

Position of ship at 1300 on 28th July: 19° 28'N, 128° o2'w.

Note. The Eastern Cliff is a Hong Kong Selected Ship.

Australian waters

s.8. Act 1. Captain R, Brownbill. Fremantle to Sydney. Observer, Mr. M. J. Power,
3td Officer.

23rd September 1971. Whilst approaching Gabo Island several dense groups of
birds were seen, all on the surface. As the ship approached one group the birds took
off into the force 5§ NW’ly wind. What was interesting, however, was the fact that the
birds took off into the wind and circled away in a clockwise direction from the out-
side in. The birds in the centre patiently waited their chance to take off, seemingly
oblivious of the approaching danger. When the ship was abeam of the group not all
the birds were airborne and some of the birds taking off were seen to hit our deck
containers. However, none hit with any force and no damage appeared to be done
to any of the birds (or our containers). Obviously the ship and our 3 ft-high con-
tainer height had robbed the birds of headwind for take-off. The birds appeared to
be Short-tailed Shearwaters following a description of these birds given in The
Marine Observer (July 1971) by the officers of the Southern Cross in virtually the
same locality.

Position of ship: 38° 04's, 149° 28'E.
Note. Captain Tuck confirmed that these birds were Short-tailed Shearwaters—returning to
breed in the Bass Strait.

Peruvian waters

s.s. Potosi. Captain D. J. Houghton. Buenaventura to Pimentel. Observer, Mr.
C. G. G. Hawken, 2nd Officer.

25th September 1970. At 1goo GMT an echo on the radar was observed ahead at a
distance of 7 miles. The echo, which was approx. 1 mile deep and 2 miles across,
turned out to be a very large flock of cormorants circling a large school of porpoise.
The school was estimated to be in the region of 500 and was travelling south-east
and appeared to be chasing and catching fish. The cormorants, estimated to be
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An example of one of these insects is shown in the accompanying sketch. The insects
varied in size and were accompanied by a smaller insect, brownish in colour and
similar in shape and size to the common household blue-bottle, also making the
same buzzing sound. The wing span of the larger insect was 54 mm, the length of
the body 30 mm and length of its feelers 15 mm. Air temp. 25°c. Wind §’ly, force 4.
Occasional rain showers had been encountered previously.
Position of ship: 9° 30'N, 15° 42'W.
Note. Mr, A. Watson of the Department of Entomology, Natural History Museum comments:
“The sketch illustrates a specimen of Cephonodes hylas virescens Wallengren, a common

African species of Hawk-moth (Sphingidae). You can read more about this insect in Pinhey,
1962, Hawk-moths of Central and Southern Africa (Longmans).”

Eastern North Pacific

s.s. Haminea. Captain H. G. Sangster. Panama to Los Angeles. Observer, Mr. A. W.
Gibbs, Navigating Cadet.

15th July 1971. At 1800 GMT a large locust was captured. Body 4% inches long,
orange-red in colour with black hoops at end of segments. The head was orange
with green areas behind the eyes. Legs were orange and pink with green spots on the
orange areas. Wings 8 inches from tip to tip, green in colour, turning greyish-brown
at tips.

It possibly boarded the ship during passage through the Panama Canal 24 hours
previously.

Position of ship: 7° 48'N, 83° 18'w.
Note. Mr. J. Huxley of the Department of Entomology, Natural History Museum, comments:

““This insect is almost certainly a very large grasshopper, possibly one of the species Eutro-
pidacris, though unfortunately there is insufficient morphological detail in the description to
be certain of the genus. However, I can be confident in saying it is not a locust in the strict
sense; the term is often used loosely to apply to any large grasshopper.”

Eastern North Pacific

s.s. Dorset. Captain S. G. Robinson, M.B.E. Balboa to Wellington. Observer,
Mr. C. R. Dalzell, 3rd Officer.

31st July 1971. At 1330 GMT a medium-sized cicada was captured in the accom-
modation, approx. 2 inches long from head to wing tip (with wings closed), body
1 inch long and § inch wide. The colouring was mainly green and black in a pattern
from the front of the head to about two-thirds along the body where it went into
green and black bands to the end of the body which was spade-shaped. Under-
neath, the colouring was mainly green but again went into bands two-thirds along
the body. There were two sets of wings, a small pair slightly longer than the body
and a large pair extending } inch further, which were transparent with fine hair-like
markings and several small dark patches. It had large protruding eyes set into the
head and three pairs of legs. The cicada was found by a crew member who applied
liberal amounts of strong insecticide to kill it, so, not being sure of action of the
insecticide on the insect, it was placed in a solution of water and formalin and, when
handed to the Port Meteorological Officer in Wellington 20 days later, appeared to
have suffered no visible deterioration. Air temp. 24-6°C, wet bulb 23-8°, sea 27-6°,
Wind Nw, force 3.

Position of ship: 6° 54'N, 80° 54'W.

Note 1. Mr. L. Hudson, Entomologist at the Dominion Museum in Wellington, wrote to the

Darset:
“From the location of the Dorset on the 31st July when the cicada was picked up and the
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survived, some still appearing active, nimble and obviously not overawed by their
achievement.

If you maintain statistics or have access to any concerning lady-birds we would
be pleased to know how ours fare in the ‘Lady-bird long-life and durability stakes’.
Their diet has, of necessity, been limited; in fact it is impossible to think of one
single item in the bridge inventory that would tickle their gastronomic fancy. This
lack of food, coupled with their having had to resist the violent ministrations of a
sadistic Radio Officer, makes our little friends in our eyes extremely resilient,
durable and potentially stout support in a crisis. Admittedly they have not been
subjected to great extremes of climate, the temperature range in the wheel-house
being limited by air conditioning, but the outside temperature has varied between
10° and 30°c. One imagines that greater extremes of temperatures would have
killed them all far sooner but it is their lack of sustenance that is remarkable and
for that reason we submit this report in all seriousness.

Whether or not the lady-birds have bred aboard is in doubt though some three-
quarter-size black versions of the adults have been observed from time to time during
the voyage. It was a deliberate move not to nurse or nurture these creatures but to
give them a free rein to employ their initiative and resourcefulness, an exercise which
we consider to have been completed with flying colours and which we hope might
have furthered, through your Office, man’s knowledge of this breed. They are
creatures that we shall never take for granted again, having become to us intelligent,
resourceful, hardy but elusive, enigmatic and rather mysterious. We hope that you
will be able to solve the enigma and remove the mystery.

One further point deserves mention: all corpses found have been or appeared to
be completely hollow, mere husks in fact, although the colours were still bright.

19th October. A lady-bird observed on bridge wing, very active.

Position of ship on 1gth August: 51° 19'W, 3° 12'E.

Position of ship at 1200 GMT on 1gth September: 37° 30's, 132° 42'E.

Position of ship at 1200 on 19th October: 0o°® oo’, 09° 36'W.

Note. Mr. R. D. Pope, Officer-in-Charge, Coleoptera Section, Department of Entomology,
Natural History Museum, comments:

“T am interested to hear of the lady-birds coming aboard at Zeebrugge on the date in
question. At about that time mass movements of lady-birds were reported from the coast of
East Anglia and also near Danzig on the Baltic coast. These movements are thought by some
to be evidence for migration, by others to be the dispersal following a population explosion
and resulting famine.

“The lady-birds would not have bred while at sea. Although adults can be kept alive for
long periods on such things as crushed dates, chopped liver or simply sugar and water, the
grubs need insect food such as green-fly in order to develop. The three-quarter-size black
versions will have been variants of another species of lady-bird, probably the two-spotted
lady-bird.

] have no figures which would enable me to decide your lady-birds’ stamina rating, but I
have seen records of them being kept alive for more than two years on an artificial diet.
Total lack of both food and water would not give them much of a chance unless the tempera-
ture was so low for most of the time that the insects became dormant. Your comment on the
hollow corpses would seem to indicate that they died eventually from starvation and water
loss.

“I regret that I am unable to be more specific and thank you for the interesting observa-
tions.”

LUMINESCENCE
Arabian Sea
s.8. Melo. Captain J. Morrison. Persian Gulf to Liverpool. Observers, the Master,

Mzt. A. F. Devanney, 2nd Officer, Mrs. Devanney and ship’s company.
soth July 1971. At 2320 SMT, on a moonless night during the sw monsoon, the
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whole sea surface took on a milky appearance, an effect which was found to disappear
around the vessel when the deck floodlights were switched on. The phenomenon
lasted until first light; throughout that time the white horses were still visible and
had a slightly phosphorescent appearance.

Nobody on board had ever seen anything like this before, not even the Captain in
all his years at sea. As this seemed to be such a rare thing I thought you might be
interested to hear about it and have some idea as to what it was, though there was
some speculation by my wife that it was to do with plankton and marine life under
the sea. Air temp. 24°C, sea 25°, Pressure 1008-5 mb. Wind sw, force 7-8. Good
visibility. Partly cloudy.

Position of ship: 14° 20N, 60° 52'E.

Note. There is no doubt that the observers were witnessing the phenomenon known as ‘milky
sea’ or ‘white water’. This is a very distinctive phenomenon, manifesting itself as a bright,
even, opaque glow, often extending over vast areas of sea. Mrs. Devanney’s speculation that
this was to do with plankton and marine life under the sea is not very far from the truth for
that is in fact what it is generally bélieved to be. The main difficulty in getting at the root
of the matter is the fact that virtually no planktological analysis has been carried out on samples
from an area of white water, for such samples are rarely taken by ships that observe the
phenomenon. From time to time we have published similar observations in The Marine
Observer; one can also find something about the phenomenon on page 19 of the West Coast of
India Pilot and on page 15 of The Red Sea and Gulf of Aden Pilot. Quite the best book on the
subject is The Open Sea: the World of Plankton, by Sir Alister Hardy, published by Collins
and now available as a paperback.

South China Sea

m.v. Kweichow. Captain J. N. Bolton. Kobe to Bangkok. Observers, Mr. B. Hibber-
dine, Chief Officer and Mr. Chan Muk Shai, Q.M.

17th September 1971. At 1150 GMT, while off the Babuyan Islands, the vessel
was passing through heavy rain, The wmd previously sw’ly, force 4, had momen-
tarily lulled and the sea, still running, was smoothed by the rain. A blinding flash
of lightning occurred followed shortly after by thunder. A few seconds later the sea
lit up all around the ship and looked like the dimmed neon lighting used to display
living coral polyps in aquariums. The bioluminescence danced and shimmered
around the ship. The rain had eased to a moderate drizzle by this time. In the over-
all lighting effect were stronger patches of light. The whole effect gave the most eerie
feeling of steaming through seas lit by flashing, shimmering, subterranean lighting
as though somebody had gone crazy with the controlling rheostat! The phenomenon
lasted for approx. 1 min.

At 1200 the 3rd Officer noticed that the tip of the whip aerial made fast to the port
wing of the bridge at a height of 20 ft was glowing like a neon light. This effect
lasted for some 20 min. Air temp. 25°C, sea 29°. Course 234° at 14 kt.

Position of ship: 19° 14'N, 121° oI'E.

Note. The Kweichow is a Hong Kong Selected Ship.

ACTIVE VOLCANO
Late Island

m.v. Port Albany. Captain G. D. B. Thomas. Panama Canal to Brisbane. Observer,
Mr, J. A. Hawkins, 3rd Officer.

24th August 1971. At 1200 GMT when the vessel was about 18 miles north-east of
Late Island [in the Tonga or Friendly Islands group] a whitish light was visible,

I12



varying in intensity, high up on the island. On closer approach the cause of the light
was seen to result from vapour rising from a crater situated on the west side of the
island. The vessel passed within 2-4 miles at 1320 when molten lava became visible,
apparently on the lip of the crater. When the vessel was to the north-west and up-
wind of the island the oval outline of the crater was clearly defined by a line of
broken, molten lava and there was a strong smell of burning wood. The red glow
from the lava remained visible for a distance of approx. 30 miles. A radio message
was sent to OBS METEO NANDI via Suva Radio.

Position of ship at 1200: 18° 36's, 174° 23'w.

Position of ship at 1320: 18° 45's, 174° 41'W.

Note 1. This report was sent to the Hydrographer of the Navy with reference to the Pacific
Islands Pilot, Vol. 11, gth Edition, p. 424.
Note 2. The Port Albany is an Australian Selected Ship.

AURORA

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

“Listed briefly below are reports from British ships of aurora observed during the three
months July-September 1971.

““The dates when geomagnetic activity reached a figure above the half-way mark in the
10-point scale were 21st, 26th July, 17th August, 17th/18th, 25th and 26th/27th September,
but on no occasion was the high figure maintained for more than a few hours and the monthly
mean of solar activity followed an unusual downward path from July to October. The only
sunspot of notifiable magnitude was visible between 17th and 30th August.

“‘Auroral displays, however, were more evident during September than these figures might
lead one to expect. The brilliant display in the early morning of 18th September, reported and
sketched by observers in the Gladys Bowater, was seen at the same time and in the same form
at Wick meteorological station, but unfortunately was hidden by cloud from the weather ships
at points between.

“‘A bright display, seen in the Western Atlantic on 20th September, was reported from the
St. Margaret and the Afghanistan (plus sketches) and from the U.S. weather ship at Station
‘Bravo’. Only a glow between cloud was visible in the north of the British Isles on that
occasion,

“On 24th/25th September aurora was plotted from reports from the Manchester Crusade
off the west coast of Newfoundland, from an aircraft east of Newfoundland, the Gladys
Bowater in mid-Atlantic, the Weather Surveyor at Station ‘India’ and from meteorological
stations in Scotland.

“On 26th/27th September there was a large-scale display again reported in detail from the
Western Atlantic and over the British Isles. Sketches from an observer in the Afghanistan
show evidence of the classic forms and behaviour of the display. No colour seems to have been
noted.

“The report made by observers in the Cape Howe of an iridescent patch seen at 202ch on
7th September referred to a rocket fired from South Uist. It was widely reported, though this
is the most southerly point of observation recorded here.

“A report has been received from an observer on the Ross Orion for 14th January 1972,
and although this is outside the period covered by these notes, we thought perhaps a reply
might be appreciated to the query as to whether the sighting was of a possible halo. The ship
was off N.E. Iceland and the time o8co GMT. Mr. Paton writes, ‘The moon was at 5° elevation
in the south-east and only 0-05 illuminated so this could not have been a lunar halo. The sun
was not very far below the horizon but it is difficult to see how it could produce a halo in the
north-north-east. The ship was in the auroral zone and, though magnetic activity was slight,
this may have been a weak aurora.’

“We greatly appreciate the variety of your reports and sketches and would like to say again
how grateful we are for the time and trouble that you take on our behalf.”
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DATE SHIP GEOGRAPHIC A @ 1 TIME ForMs
(1971) PosITION (GMT)
6th Aug. Weather Monitor 58°44'N 19°22°'W o070 65 +72 o1oc—o0200 N
15th Manchester Crusade §4°00'N 48°00°W o030 64 +%5 000% N
zoth Manchester Crusade 5g°45’N 43°20'W ogg 64 +74 0300 N
2z2nd Manchester Crusade 506°24'N 21°06'W o 63 +71 —_ N
16th Sep Weather Surveyor 58°s8'N 18°47'W o070 65 472 2310-0002 P
17th Weather Surveyor 58°58'N 18°¢7'W o070 653 +72 oo45-dawn HA, N
18th Gladys Bowater 48°38'N 59°33'W o010 60 +75 o130-0413 REB, RR
Weather Surveyor 58°87'N 19°24'W o070 65 +7z 2240-0145 P,
20th Afghanistan E, of Belle Isle o020 63 +%s5 o230-06co HB, RB, N
St. Margaret 50°00°'N 61°51'W o010 61 +75 o0300-0400 RB, RR
Weather Surveyor 59°00°N 19°28'W o070 65 +72 202_4ds N
218t Weather Surveyor 59°0I'N 10°25'W o%70 65 +%2 o14o0-dawn N
231 Weather Surveyor §8°40'N 19°10'W o070 65 +72 o1jo-dawn N
24th Northern Reward 66°45'N 17°30'W oBo 72  +77 2020-2200 P
25th Manchester Crusade 50°00'N 5¢°50'W o0x0 61 +%98 o330—0boc HA P
Gladys Bowater 55°35'N 43°42°W o40 65 +74 03400410 SB
o530-0540 RR
Weather Surveyor 50°c0’N 19°10°W o070 65 +72 0345 HA
26th Weather Surveyor 50°0'N 19%2'W o70 65 +72 2038-z110 RB, P
Afghanistan 53°28'N 43°30'W o030 62 +%3 23000200 RA, RB, RR, P
Manchester Crusade — —_ - —_ —_ N
27th Manchester Crusade 55°41'N 36%0'W o050 64 +72 01000500 N
Weather Surveyor 50°00’'N 19°00'W o070 65 +72 03450500 N
29th Weather Survevor 50°05'N 18°50'W o070 65 +92 o145,0445 P, N

Key: A = geomagnetic longitude;
HB = h

S=

omogeneous band;

@ = geomagnetic latitude;

= rayed arc;

striated; N = wunidentified auroral form.
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§51.556.8:551.465.75
North Sea Storm Surges

By R. D. HunT, B.sc.
{Meteorological Office, Bracknell)

Definition and generation of a surge

A storm surge can be defined as a change in sea-level due to meteorological
causes, a rising of sea-level being called a positive surge and a lowering being called
a negative surge. They frequently accompany the passage of a depression over or
near to a sea area and can last for a period of between one or two hours and a few
days. They can occur in any sea region, although most serious surges occur in
shallow seas which are either partly or completely enclosed, and their presence is
detected by discrepancies between the astronomically-predicted tidal heights and
those actually observed.

The two meteorological forces most important for the development of surges
are, firstly, the tractive force of the wind on the water surface which is proportional
to the square of the wind speed and which results in water being dragged in the
general direction of the wind, although being deflected to the right of the wind
direction in the northern hemisphere by the rotation of the Earth, and, secondly,
the effect of changes in atmospheric pressure on the water surface. If the air pressure
is reduced then the water surface rises, a fall of pressure of 1 mb being accompanied
by a rise in the water surface of 1 cm and vice versa. Of these two effects, the wind
effect and the static pressure effect, the former is, on the whole, the more important
in shallow seas.

Once having been generated, the surge is propagated according to appropriate
laws of motion and if it reaches a coast and is sufficiently large and positive then
flooding may occur in certain circumstances as was the case, for example, on
31st January and 1st February 1953 when flooding was disastrous on the coasts of
the Netherlands and eastern England (Grieve!). Alternatively, if the tide is lower
than was predicted astronomically, i.e. in the case of negative surges, then serious
navigational problems can arise in shallow-water areas with the possibility of large
ships running aground. Another point concerning surges in general is that in shallow
water the effects of bottom topography become much more noticeable and the
surge profile is modified considerably wherever the height of the surge is not
negligible compared to the total depth of water, such as near beaches.

To measure the height of a surge, the height of the astronomical tide must be
subtracted from the total water height, leaving just the effects of the meteorological
forces. Thus surges are measured in terms of ‘residuals’, the residual at a point
being the difference between the observed tidal height and the astronomically-
predicted tidal height at that particular point and time. As an example of the height
a surge can attain, residuals of over 12 feet were measured during the 1953 surge
in parts of the southern North Sea.

Surges in the North Sea

For most purposes the North Sea can be considered as a closed, rectangular basin
with shallow water at the closed southern end and somewhat deeper water in the
north, where the sea opens into the Norwegian Sea. Frequently, a surge is generated
to the north-west of Scotland and propagates into the North Sea in the form of a
progressive long-wave, being modified as it does so by local winds, local coastal
features and, particularly on reaching the shallow southern North Sea, by surge-
tide interaction. The effect of Coriolis force is to cause the wave to travel anti-
clockwise round the North Sea, affecting firstly the east coast of Britain as it travels
southwards and then on to the Belgian and Dutch coasts. It can sometimes still be
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identified as it reaches the Norwegian coast. The speed of the surge is about the same
as that of the astronomical tide which, being a similar long-wave feature, is pro-
pagated in a similar fashion. It takes about 27 hours for the surge to travel from
Aberdeen to Bergen on the Norwegian coast.

The effect of wind stress is to pile up the water at the leeward end of the sea so
northerly and north-westerly winds blowing over the North Sea not only tend to
increase the total amount of water in the sea by forcing it to enter at the open northern
end but also to pile up water at the closed southern end. As mentioned above, the
water is deflected to the right of the wind direction and so north-westerly winds also
have the effect of raising the sea-level on the east coast of Britain.

One point which should be mentioned here is that the southern end of the North
Sea is not completely closed. The narrow Straits of Dover act as 2 small but important
outlet for excess water during positive-surge conditions in the south of the sea.

The most common kind of positive surge is a combination of the two effects
described above, partly caused by the propagation down the east coast of a surge
generated outside the North Sea and partly caused by wind effect within the North
Sea. On some occasions, however, posttive surges develop entirely within the North
Sea, either in the extreme northern part (although it is difficult to distinguish these
from the first type) or in the southern part with water forced westwards against
the south-east coast of England.

The propagation of negative surges is somewhat less easy to explain. A wind
over the North Sea from between south-westerly and south-easterly in direction
causes a general lowering of sea-level. If the wind field is uniform over the whole
sea then the negative surge appears to occur almost simultaneously at coastal points
in the southern North Sea, i.e. there is little evidence of southward progression. On
the other hand, a southerly wind blowing only over the northern part of the sea
produces a negative surge there which does appear to propagate southwards down
the east coast in a similar fashion to a positive surge.

Surge-producing meteorological situations

The meteorological situations which tend to produce surges in the North Sea
have been described in some detail by Keers? and earlier by Corkan.® However, a
summary of them would be in order here. The most common situation for producing
a positive surge is a depression moving eastwards between Scotland and Iceland
and then either continuing eastwards towards Norway or turning south-eastwards
into the North Sea. This situation is characterized by southerly or south-westerly
winds over the North Sea which veer to between westerly and northerly behind the
south-eastwards passage of a trough down the British east coast. A steady north-
westerly wind blowing for many hours or even days over a large part of the sea is a
second situation which can give rise to a positive surge. A third situation is a strong
wind from between east and north-east blowing over the Thames Estuary and
Flemish Bight regions. In this relatively rare case the surge is restricted to the coast
of south-east England and, in particular, the Thames Estuary.

Negative surges are most commonly generated by strong winds between south-
westerly and south-easterly blowing over the sea and, therefore, often precede the
positive surge type caused by the eastwards passage of 2 depressmn to the north of
Scotland. A negative surge caused by south-westerly winds ahead of a trough is
followed by a positive surge after the winds have veered behind it, A depression
slow-moving to the west or north-west of the British Isles is another favourable
situation for negative surge development with south-westerly winds possibly lasting
for several days and, in this case, the negative surge may not be followed by a posi-
tive surge.

The effect of surge-tide interaction is to create a tendency for the positive surge
peak, i.e. the greatest residual, to occur on the rising tide and rarely at high tide,
as was shown, for example, by Keers.* The surge height generally falls quite rapidly
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towards the time of astronomically-predicted high water. Now for flooding to occur
at a particular place, there must usually be a large residual of several feet occurring
at high water. The main effect of surge-tide interaction is, then, to decrease the
likelihood of a particular surge causing flooding in coastal regions where the water is
shallow and this effect is important. (The size of the residual required to produce
flooding, however, depends on the height of the astronomical tide, and so, in cases of
very high astronomical tides, only a small residual at high water may be sufficient.)

An example of a surge occasion is shown in Figs. 1 and 2. The first of these
charts shows a depression to the north-west of Scotland at 0600 GMT on the 28th
September 1969 with strong south-westerly winds ahead of it over the northern
part of the North Sea. The second chart, twelve hours later, shows the depression
having moved east-north-eastwards to the north-east of Scotland and its associated
cold front travelling south-eastwards down the North Sea followed by strong north-
westerly winds. Fig. 3 is the residual diagram for this occasion. The staff of the
Storm Tide Warning Service (STWS), who are responsible for issuing warnings,
plot the residual (in feet) against time at each of the eight reference ports they use,
namely Stornoway, Wick, Aberdeen, Tyne entrance, Immingham (on the Humber
estuary), Lowestoft, Harwich (although, since 1970, Walton in Essex has taken over
from Harwich) and Southend. The time of astronomically-predicted high water is
shown at each port by a short vertical line. The passage of a negative surge down the
east coast of Britain 1s clearly shown, this being followed by a positive surge which
reaches a peak of 2-2 feet at Stornoway and 7-4 feet at Southend. A rapid decrease
of the surge height can be seen at the shallow-water ports in the south just before
the time of astronomically-predicted high water.

Special cases of the positive-surge-producing meteorological situations involving
resonance between the tide and the forces causing the surge are the most likely to
give large residuals at high water. The most serious situation arises when a depres-
sion moves south-eastwards into the North Sea with a trough swinging south-
eastwards behind it at approximately the same speed as the tide. If the wind veers
from near westerly in front of the trough to between northerly and north-westerly
behind it and, simultaneously, strengthens a few hours before the time of high
water at a particular coastal point, then the residual may be large at high water.
This was the case in the 1953 surge (although in this case the trough was not well-
defined, the wind veered and increased steadily through the important period).

Frequency of North Sea surges

To give a figure for the frequency of surges, a more precise definition than was
given earlier must be used. STWS define a positive surge as occurring when the
maximum residual is 2 feet or more at more than one of the eight reference ports
already mentioned. Similarly, a negative surge occurs if the residual reaches
minus 2 feet or less at high water at more than one of the reference ports.

Using this definition, the average number of positive surges per STWS opera-
tional season (which runs from September to April—the period when nearly all the

surge-producing conditions arise) has been found to be just over 15 since 1953 when
regular data collection began. The amount of data in existence for negative surges is
much less than for positive surges as it is only in recent years that the increased
draughts of some of the ships in the North Sea have led to them becoming important;
however, as an example of their frequency, there were 10 in the 197071 season.

Forecasting of North Sea surges

The advantages in being able to forecast surges at least a few hours in advance are
apparent when one considers the action that can be taken by relevant bodies either
to lessen the effect of flooding or to alter the course taken by a ship.

The development of forecasting techniques used by the STWS has been with the
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tide-surge interaction) and V330_; is the 330° component of the geostrophic wind
(in knots) in wind area ‘a’ (refer to Fig. 4) 6 hours before high water at Southend.
The RMSE of the regression estimates for this formula is 0-46 feet while the maxi-
mum error is 1-2 feet. The formulae for the other ports are similar to this, some
using surface-wind values at Fair Isle as a predictor rather than geostrophic wind
over a wind area.

A formula has also been calculated to be used in the easterly surge situation in
the Thames Estuary with a residual prediction for Southend, but this has been
derived from a rather small sample and consequently less confidence can be placed
in results from its application.

The 12-hour formulae were derived from balancing sets of positive and negative
surges to allow them to be used in a greater variety of situations. They could then
indicate whether a positive or negative surge or no surge at all was going to occur
during every tidal period. Apart from this difference the 12-hour formulae were
calculated in much the same way as the 4-hour ones. In operation, because the
forecast is for 12 hours ahead, values for the various wind components and high-
water residuals need to be forecast some hours ahead for inclusion in the formulae.
As a result of this, these formulae are less accurate than the 4-hour ones in practice.

A 12-hour formula of special interest is that of Stornoway. It implies that the
effect of pressure changes is greater than would be expected from applying the static
pressure law. This is probably due to the existence of continental-shelf waves
causing an enhanced pressure response of the sea surface on the western side of a
land mass if a continental shelf exists, and serves an an example of one of the ad-
vantages of this empirical method. It has implicitly taken into account an effect
which would have been difficult to include explicitly using this or any other tech-
nique.

Other formulae

At the present time, only a 4-hour final estimate of negative-surge height for
Southend high water has been developed but not yet used operationally. As the
amount of data recorded for negative surges is appreciably less than for positive
surges and their propagation appears not to be as straightforward, the formula is
not as accurate as the corresponding positive surge formula. Another recent move
has been an attempt to construct a 12-hour low-water formula for Southend to
attempt, at least in part, to meet the requirement for forecasts of negative surges.
Here, the data problem is even worse and much more will be needed before it can
be put into practice.

A further recent development in the empirical technique has been to produce
formulae which use observed and predicted tidal heights rather than residuals as
parameters. This was done after investigations had revealed that there was a marked
tendency for the formulae to predict large residuals less well than smaller ones for
the southern ports and for the errors to be mainly under-predictions. A possible
solution to this problem was to give extra weighting to the important surges in the
sample from which the formulae were derived. However, these were not necessarily
those with the largest residuals but those with the largest observed heights, i.e.
largest heights of tide plus surge, and so a new set of formulae were calculated using
observed and predicted heights.

Other developments in the surge-forecasting field

The empirical methods described in the previous section have been largely
successful, producing, on the whole, quite accurate predictions on the occasions
when they have been applied. In fact the errors the formulae give are often of the
same order as errors in the astronomical predictions. Also, they are cheap both in
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production and application. Another advantage, the ability to include factors im-
plicitly, has already been discussed.

Navigational considerations have, however, led to the idea that at some time in
the future a routine service should be introduced, issuing forecast heights of tide plus
surge on a daily basis. This would, ideally, involve forecasting for low water and
possibly other points in the tidal cycle as well as for high water and extensions of the
empirical technique to meet this requirement would produce problems. The method
is inherently inflexible. The formulae can only be applied at fixed places and times
and use winds and residuals as predictors at fixed places and times, Not only are the
effects of possibly important small-scale features and of rapidly changing meteoro-
logical conditions omitted, but also any extension to forecasting for new places and
for different times involves the acquisition of vast amounts of data which may take
an appreciable time to amass. The result of such a development would be a rather
cumbersome set of formulae and the basic simplicity of the technique could be lost.
A limited extension to include, for instance, low-water forecasts at some southern
North Sea ports would, nevertheless, be reasonable and it was with this aim in view
that the low-water formula for Southend, already described, was developed.

Other developments in surge-forecasting methods have taken place in this coun-
try at the Institute of Coastal Oceanography and Tides (ICOT) and at the National
Institute of Oceanography (NIO). At ICOT a numerical model for the water
surrounding the British Isles is being developed (Heaps”). The hydrodynamical
equations describing the motion of the sea produced by meteorological forces are
linearized, integrated with respect to depth and solved using a finite difference
scheme and a fine grid, Recently, a non-linear model for the shallow waters of the
southern North Sea and Thames Estuary has been added to this basis and attempts
to reproduce the non-linear surge-tide interaction effects actually observed have
been made.

A major problem with these models is the introduction of meteorological data.
If they are to run operationally, some form of wind or wind-stress field and surface-
pressure field will be required as input. Test runs of the models have been made
using as input estimated surface wind values over certain sea areas and, more
recently, the surface-pressure field to calculate both the barometric effect and the
geostrophic wind effect. In the future, some kind of output from the numerical-
weather model will clearly be required although the exact form is uncertain.

At NIO an analogue model has been constructed, sets of response functions
having been calculated for a large number of points in the North Sea giving the
response of the sea surface to a variety of surge-producing forces acting over small
areas. Providing the surge is treated as linear, then the total response at each point
to forces acting over the whole sea can be found by adding all the contributions from
the small areas,

Finally, it is important to note that all methods for surge forecasting suffer from lack
of off-shore tidal data, making it impossible to determine surge heights at any points
other than on coasts. Off-shore tidal measurements would seem to have a vital role
to play in the future of surge forecasting.
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The Tragedy of the m.v. Marjorie McAllister

(This article is reproduced from Safety at Sea International, No. 36, 1972, by kind permission
of the Editor.)

On 2nd November 1969 a motor towing vessel, the m.v. Marjorie McAllister, sank
off the coast of North Carolina with the loss of all hands. Since there are no witnesses
to the casualty, and since the vessel itself has not been located, the piecing together
of exactly what happened that day involves a large measure of speculation.

What is actually known of the casualty is that the Marjorie McAllister departed
New York City shortly before noon on 3oth October, bound for Jacksonville, Fla.
She was making this voyage without tow. The voyage went routinely until 1st
November. About 1000 that day, her Master reported via radio-telephone to the
dispatcher’s office in New York that she was 50 miles south off Chesapeake Light in
8-foot seas with 25-knot winds. The Master did not report any problems; he was
informed that one of the company’s other tugs had sought refuge in Morehead
City, N.C. due to high winds and mountainous seas. He was also informed that gale
warnings were posted from Florida to Cape Hatteras, The Master said that he
would continue south, as the weather was not too bad in his present position, and
that he intended to put into Morehead City if refuge from the weather became
necessary. 'The Master, both mates and a deck-hand all lived within 20 miles of
Morehead City. Had the Master known what lay ahead for the tug and her crew of
six his decision would undoubtedly have been different.

The weather along the Atlantic Coast on the evening of 1st November and in the
early morning of 2nd November was severe. By 1200 on the 1st gale warnings had
been posted for the entire coast from Virginia Beach, Va. to Charleston, S.C. At
midnight on the 1st the salvage vessel Curb, located approximately 60 miles south-
east of the last known position of the Marjorie McAllister, logged its weather as wind
north-east, Force 10 (48-55 knots), height of seas 3035 feet. The Curd’s log shows
that by 0300 on the 2nd the wind had increased to Force 13 (in excess of 70 knots).

At about 1630 on 1st November the Master of the tug again reported to his dis-
patcher. The tug had made headway to a position 14-17 miles south of Diamond
Shoals, near Cape Hatteras, N.C. She was now in south-easterly winds of about
23 knots. At o025 on 2nd November the U.S. Coast Guard Group, Fort Macon,
N.C., received radio-telephone communication from the Marjorie McAllister.
She was in distress, she reported, taking on water in her engine-room and experienc-
ing electrical difficulties. She gave her position as 6 miles west of Cape Lookout
Shoals Buoy 14. This position, incidentally, lies along the track-line normally used
by vessels approaching Morehead City from the north. The vessel indicated to
Group Fort Macon that no Coast Guard assistance was needed, but she requested
that the Coast Guard station stand by on 2182 kHz.

Only 24 minutes later the vessel again contacted the Coast Guard at Fort Macon
and requested assistance. At the request of the towing vessel, an attempt was made
to shift frequencies. During the course of the attempted shift, all communications
between the vessel and the Coast Guard were lost. The Curb, however, had overheard
the transmissions between the distressed tugand the Coast Guard. Her Master called
the Marjorie McAllister from about 6o miles away and volunteered to relay her
position and any other information to the Coast Guard. The tug acknowledged this
transmission and asked the Curb to stand by. This was the last word heard from the
Marjorie McAllister.

Air and sorface search

An extensive air and surface search was initiated. Equipment and debris, identi-
fied as coming from the Marjorie McAllister, were recovered from the general
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vicinity of her last known position. Included among the recovered items were
several life-preserving devices, none of which was apparently used by the crew.
This fact attests to the probability that the vessel sank suddenly. No bodies were
recovered; the six crew members were presumed dead.

The above account of the casualty relates all the confirmed details. It obviously
leaves the reader with many questions, They can be answered only by putting
together bits of information regarding the tug’s construction and her crew and then
eliminating the least probable occurrences. The story that evolves from these
deductions is one of a chain reaction ending in tragedy.

Neither the Marjorie McAllister nor her Master were veterans of this type of
voyage. The towing vessel had made only two coastwise voyages since her delivery
trip from New Orleans to New York in 1968. Each of those trips was made with
tow. Although not required to be inspected by the Coast Guard, she was classed for
‘Unrestricted Ocean Service’ by the American Bureau of Shipping. ABS had issued
her a valid load line certificate under the provisions of the International Load Line
Convention, 1966. However, since her keel was laid prior to the effective date of
that Convention, she was built to meet the requirements of the 1930 International
Load Line Convention. Her master held an expired licence as ‘“Master of Unin-
spected Motor Fishing Vessels of not over 500 gross tons upon Coastwise Water
not to exceed (50) fifty miles off shore and tributary waters from Eastport, Maine to
Port Isabel, Texas”. He held no current Coast Guard issued licence, and none was
required for his current employment. He had been a pilot of fishing vessels for about
20 years in the Beaufort-Morehead City, N.C. area, and he had 5} years of ex-
perience on tugs, 24 of them as a Master. This, however, was his first coastwise off-
shore voyage on a tug.

The vessel which he commanded was a welded steel, single-screw, diesel-
propelled, 3,600 hp towing vessel. She was 198-3 gross tons, 1115 feet in length,
30-0 feet in breadth and 10-51 feet in depth. A freeboard at the stern of about
25 feet was considered normal,

The vessel had automated controls so that the machinery could be controlled
directly from the pilot-house or at the automation control panel located in the upper
engine-room in addition to local control in the lower engine-room. Therefore, no
regular engine-room watch-stander was necessary, and the tug usually proceeded
without one. This was especially true at night.

Perhaps because of the Master’s inexperience with this type of vessel in coastwise
sailing and his desire to put into a port close to home—if he had to put into port at
all—he proceeded into the adverse weather, into rougher and rougher seas, and by
late on the night of 1st November decided to head into Morehead City for refuge.
For some time the ship had endured the heavy seas, but the tug had been running
into the south-easterly swells. Changing course to head for Morehead City would
drastically alter the effect of the mountainous seas on the tug. Now the seas would
be striking the vessel from astern. With a freeboard aft of only 2-5 feet the stern of
the Marjorie McAllister would be awash much of the time. The builders of the tug
had provided for this by building in very large freeing ports astern. But even in
lesser seas than the tug was then encountering, as much as 6 inches of green water
would rush up to the after-end of the deck-house before receding again.

Known circumstances

At the after-end of the deck-house was a towing winch, The winch was surrounded
on three sides by bulkheads; only the after-end of this enclosure was open. But
within the enclosure was a watertight door leading into the engine-room. This door
was customarily hooked back in an open position by an automatic hook. Two
forced-air ventilators with no permanent closures were located port and starboard
within the towing-winch enclosure. The ventilators were 2 feet in diameter and
terminated 4 feet above the deck in the enclosure. They provided ventilation through
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six outlets in the engine-room. Two of these outlets, one port and one starboard,
were located directly over the main engine generators. The lack of permanent
closures on these ventilators would not be construed as a violation of the Load Line
Regulations nor of the vessel’s load line certificate, since they were not located in an
‘exposed’ position as those regulations have been interpreted.

With the above known, and with the addition of a degree of speculation, the
following series of events emerges as the most probable.

Series of events

The Master had changed course for Morehead City. Huge seas poured green
water over the stern of the tug. The load of water was too voluminous for the freeing
ports and the water, trapped on deck by 30-inch-high bulwarks, was able to gather
in the towing-winch enclosure to such a height as to pour into the vessel through
the open watertight door to the engine-room. Even if the door was closed, enough
water could have collected in the enclosure to enter the tug through the forced-air
ventilators. The water cascaded in over the generators and the ship experienced
electrical difficulties. With the generators shorting out, someone looked into the
engine-room. He reported the tug was taking on water fast and the Coast Guard was
contacted. It was felt that the crew could handle the situation as the automatic
electric bilge pump was backed up by additional pumps located on the diesel
generator engines. These back-up pumps had to be primed and manually started.
Since they were rarely used as bilge pumps and since their use as bilge pumps
necessitated several changes in valve openings and closures, activating them for
emergency back-up services to the automatic bilge pump would have been time-
consuming. The crew was unable to activate the pumps; water continued to flood
the engine-room. The assistance of the Coast Guard was requested, but communi-
cations were lost. The crew continued to struggle to activate the pumps as the
master requested the Curb to stand by to relay transmissions to Fort Macon.
Suddenly all electrical power was lost as the two 75 kW generators were completely
shorted out along with the in-port and emergency 30 kW generator located at the
same level in the same compartment. Steering was lost due to the electrical failure,
and the tug was helpless against the elements and continued to flood. The battery
system which provided emergency power for the radio was also located in the engine-
room and was rendered useless when the space was flooded. The severity of the
weather and the suddenness of the tug’s foundering prevented the crew from saving
themselves. How ironic that among the few traces of the Marjorie McAllister ever
found was the fully inflated, but unused life-raft.

The National Transportation Safety Board wrote in its report on the casualty:

The loss of electrical power, as a result of partial flooding, would have caused a loss of
steerage and rendered the automatic electric bilge pump inoperative.

The National Transportation Safety Board finds that the probable cause of the loss of this
vessel was foundering. Extremely adverse weather, flooding of the engine-room and the
sudden capsizing of the vessel were the causes of the foundering and the loss of all hands.
Other contributing factors were:

{z) The master’s decision to proceed south into the storm in lieu of seeking refuge in the

Chesapeake Bay area; -

(b) The apparent change in coutse to proceed into Morehead City, which created a follow-

ing sea condition;

(6) The design of the vessel in regard to its freeboard, the area of the freeing ports, without

permanent closing devices on the weather deck where boarding seas could accumulate

sufficiently to inundate the vents;

(d) The fact that all three generators were located at the same Ievel in one engine-room,

thereby greatly increasing the probability of losing all sources of power at the same time;

(¢) The loss of electrical power as a result of partial flooding, which would have caused a

loss of steerage and rendered the automatic electric bilge pump inoperative.

(f) The combination of adverse conditions which greatly increased the possibility that the
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operating personnel were unable to place the two emergency bilge pumps in operation:
(2) The fact that the door between the engine-room and the towing-winch enclosure was
routinely latched open while the tug was underway, thus exposing the engine-room to
boarding seas.

The U.S. Coast Guard Marine Board of Investigation concluded, among other
things regarding the casualty:

The possibility of entrance of water due to a structural defect in the hull is quite remote.
The vessel was essentially double-hulled due to the number of double-bottom tanks and wing
tanks throughout most of the vessel. The closed fresh water engine cooling system and the
limited number of branch lines and valves from a single sea chest reduced the probability of
flooding due to failure of salt water piping or fittings. Although the scantlings, construction,
and basic design of the vessel appear suitable for ocean service, certain features such as the
low freeboard, low forecastle, open foredeck, pilot-house windows, and the location of vents,
louvres, and doors on the weather decks are more compatible with a tug in harbour or inland
service. The vessel was equipped with the required amount of approved lifesaving equipment
and there is no evidence that the failure of any of this equipment contributed to the casualty.

This casualty may have been prevented if Marjorie McAllister had sought shelter after the
Master became aware of the heavy weather ahead or if she had been designed in such a manner
as to be able to withstand the extremely adverse wind and sea conditions without shipping
large quantities of water while under way. A vessel design that would have allowed the vessel
to remain hove-to without power in seas of the type encountered may also have prevented the
casualty. In particular, the casualty might have been prevented if the air intakes to the engine-
room had been located at a point other than in a partially-enclosed space into which seas from
the stern or quarter could break and build up. Although the means by which the water entered
the vessel have not been precisely determined, it is possible that the casualty could also have
been prevented by the elimination of the after watertight door from the towing-winch en-
closure to the engine-room.

‘The Marjorie McAllister, being a diesel-propelled towing vessel of under 300 gross
tons, was not subject to U.S. Coast Guard inspection and certification. The Coast
Guard Marine Board of Investigation recommended that action be taken to require
licensing by the Coast Guard of masters of towing vessels and that the Coast Guard
seek legislation for the inspection of all towing vessels operating in ocean or coast-
wise service. The National Transportation Safety Board concurred in these recom-
mendations. They also recommended that the Coast Guard, in its special study of
towing vessels, also analyse the casualties involving towing vessels operating in
inland waters to determine whether there is a need for legislation requiring inspec-
tion of all towing vessels. The Safety Board was able to cite six casualties to this type
of vessel which have occurred since gth January 1969, and they stated, “This casualty
is only one of several which have occurred within the past two years and further
illustrates the need for safety regulations specifically directed to this type of vessel.”

The Commandant, U.S. Coast Guard, took action concerning the recommenda-
tions of the Coast Guard Marine Board of Investigation as follows:

1. The Coast Guard has consistently and strongly supported legislative efforts dedicated
to the several aspects of towboat safety. During the course of hearings on the subject in
1968, the Coast Guard indicated that an operator licensing programme would be a signifi-
cant first step toward reversing the casualty trend on towboats and that once the programme
was in effect, both the impact on maritime safety as well as any need for supplemental
legislation could be more accurately assessed.

2. This casualty amply demonstrates that, although a licensing programme would address
one of the most significant causes of casualties on uninspected vessels—personnel fault—
mandatory inspection is necessary to encompass solutions to the full range of towboat risk
problems.

3. Accordingly, the Coast Guard will undertake a review of pending legislative proposals
in light of recent casualties which have occurred to towing vessels operating on oceans and
coastwise waters.

128



Perhaps increased safety for the vessels and the men who sail the seas will mitigate
the tragedy of the m.v. Marjorie McAllister.

(The above article is based upon the Marine Casualty Report of the incident, comprised
of the U.S. Coast Guard Marine Board of Investigation Report and Commandant’s Action
and the Action by National Transportation Safety Board released 2gth June 1971.)
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ICE CONDITIONS IN AREAS ADJACENT TO THE NORTH ATLANTIC
OCEAN FROM JANUARY TO MARCH 1572

The charts on pages 132 to 134 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 readily observed. (The wind anomaly bears the same rela-
tionship 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.) The summary of iceberg
sightings has been discontinued and is replaced during the iceberg season (roughly February
to July) by southern and eastern iceberg limits. 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: Eurasian sector, all data up to 1956,
North American sector, 1952—-56 (for north of 68°N)! and all data up to 1963 (for south of
68°N).? Surface pressure: 1951-66.2 Air temperature, 1951—60.* Sea-surface temperature:
area north of 68°N, 1854—1914 and 1920-50,% area south of 68°N, 1854-1958.%

Janvary

A significant change occurred off the eastern seaboard of North America where, due to a
strong north-westerly wind anomaly, a large excess developed in the Davis Strait and Labrador
Sea. The main deficits occurred in the central Greenland Sea and in the Barents Sea due to
very warm air circulating around an anticyclone centred over north-west Europe.

FEBRUARY

The large excess off Labrador and Newfoundland was maintained by persistent north-
westerly or westerly winds. A cold south-westerly anomaly established a new excess in the
region to the north-east of Jan Mayen. The continued deficit in the Barents Sea was chiefly
attributed to a warm sea-surface temperature anomaly due to warm water being driven into
the region by persistent south-west to west winds. The furthest south and east iceberg
limits are shown. Though little data are available there are indications that more icebergs than
normal had arrived south of 48°N on the Grand Banks.

MarcH

For the third consecutive month a large excess occurred between the Davis Strait and
Newfoundland. For most of this quarter the ice edge displayed has been more than 100 miles
beyond any known extreme. Due to light winds and low temperatures an excess persisted to
the north-east of Jan Mayen but, further north, a deficit was produced by warm eastetly
winds. The continued supply of warm water, driven by south-west to west winds into the
Barents Sea, maintained a large deficit in the east of that area. Iceberg reports received late in
the month indicate that an unusually large number of bergs were observed over the Grand

Banks of Newfoundland.
R. M. S.

Note. The year ‘1971’ should be deleted from the 2nd line of the legend in each ice chart
shown in the January 1972 (pages 33—35) and the April 1972 (pages 84-86) editions.
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Book Review

The Value of the Weather, by W. J. Maunder. gin x 61in, pp. 388, illus. Methuen
& Co. Ltd., 11 New Fetter Lane, London EC4 (American distributors:
Barnes & Noble Inc., New York), 1971. Price: f2-00 (paperback) or £3-75
(hardback).

Much of the development of meteorology has been concerned with the descrip-
tion and prediction of the state of the atmosphere, and there are few books which
aim to evaluate objectively the development of the science. It is often suggested that
if weather could be predicted more reliably and for a longer period of time, and
brought under some measure of control, the benefits could be great. Questions on
what exactly the benefits and costs of weather are and how they are assessed have
not, in the past, been sufficiently investigated before the event. In this book the
author discusses these questions in the context of the wider one of the problems,
results and possibilities of evaluating the weather as it interacts with man’s activi-
ties, both economic and social.

The book falls naturally into three parts: firstly, there is an extensive description
of weather and man’s activities. Many kinds of weather are destructive and costly
and these are dealt with in turn, with extreme examples being given to show maxi-
mum costs of damage, and also some of the benefits. Other aspects—pollution and
weather modification—are also discussed. The effect of the weather on the various
activities is considered under the headings of Economic Activities, and Social and
Psychological Aspects. These activities range from agriculture and fishing to trans-
port and commerce and from human health to crime. A section on shipping and
weather-routeing of shipping is also included.

'The second part of the book is concerned with the economic analysis of weather
and the benefits and costs of weather knowledge. Various econoclimatic models are
discussed, together with their limitations and applications on every scale. Types
of weather information are described and their value, or potential value, are assessed.
Of particular interest is the extensive section on Weather Forecasting, in which the
author considers the whole spectrum from presentation to ultimate use of forecasts.
The book closes with an account of the Political Planning and Legal Aspects of the
weather, and in particular of weather modification.

The paperback edition is well set out, including several indices. The small num-
ber of photographs in the centre of the book have no real relevance to the text,
but the many tables and diagrams are useful and well presented. In spite of the
‘text-book’ style of the book it is nevertheless worthwhile reading. The wide range
of topics discussed, cuiled from papers from many fields, introduces the reader to
many unusual facets of some problems. The effects of drought, for example, are not
always harmful, nor are all the effects of hurricanes. Consideration of the weather
and its effect on man are a welcome change from consideration of its effect on his
economy. These, together with the many recommendations for avenues of research,
make the book of use to meteorologists, economists, geographers and their students,
as well as to the ordinary reader concerned with man and his environment.

F. R. H.

Personalities

RETIREMENT.—CartaiN C. G, MALLETT retired in March after 5o years at sea.
Charles Gordon Mallett was born at Newcastle-upon-Tyne and signed indentures
in 1922 with Messrs. R. S, Dalgliesh & Co. Ltd., making his first voyage in their
Kentlworth. On passing for 2nd Mate in 1927 he then went across to Messrs. Mungo
Campbell & Co. Ltd., also of Newcastle, and was appointed to their Dalveen.
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The great shipping depression 1930-35 hit Tyne-based shipping harder than
most but Captain Mallett was able to find sea-going employment with Messrs.
Ridley Son & Tulley of Newcastle, his first ship with them being the Newton Beech.

He passed for Master in 1936 and in 1937 he went to the Farndale belonging to
Messrs. John Morrison & Co. Ltd. of Newcastle. This ship was lost by fire in 1939
after which he joined Messrs. Stephen Suttons & Co. as Chief Officer, firstly of the
Riley and later of the Empire Day. In 1942 the latter ship came under the manage-
ment of the Lyle Shipping Co. Ltd. of Glasgow on behalf of the Ministry of War
Transport. In 1943, Captain Mallett was promoted to command her and remained
with the Company, now known as the Scottish Ship Management Ltd., until he
retired.

He was torpedoed in the Empire Day in 1943. In 1945 he was in command of the
Fort Steele and was in the second convoy to reach Antwerp after the German
occupation. Thereafter, for some months, the ship was employed in running stores
etc. from London to Antwerp and for his service during the rather lengthy libera-
tion of Belgium he was awarded the Belgian Croix de Guerre with palms.

After this assignment, the Fort Steele, still commanded by Captain Mallett, was
the first vessel to enter Rotterdam after the liberation of the Netherlands.

Captain Mallett’s record of voluntary observing goes back to 1946 when he was
in command of the Fort Steele; in that year we received nine meteorological forms
from him. His last ship was the Cape Franklin from which he had sent us meteoro-
logical logbooks continuously for the past twelve years. He received Excellent
Awards in 1965 and 1969; in each of those years his ship had proved to be one of the
three best observing ships and her photograph was published in the July 1965 and
again in the July 1969 numbers of The Marine Observer.

We wish him health and happiness in his retirement.
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Trawlers

The following is a list of trawler sk:;;lpers and radio operators who voluntarily observe and report those elements

of the weather which do not entail t

e use of any meteorological instruments (irrespective of the vessel in which

they sail),
SKIPPER Rapio OPERATOR OWNER/MANAGER
. W. E. Boyle H. C. L. Taylor Boyd Line Ltd.
. Gouldson M. Winter . T. H & Co. Ltd.

F. W. Gray P. R. Hickson Northern Trawlers Litd.,
D. Grewar .. A. J. Nettleship Hellyer Bros. Ltd.
C. A, Grimmer .. F. R. Hailstones R. Irvin & Sons Ltd.
H. Hal! .. M. R. Read Northern Trawlers Ltd.
E. Johnson G. A. Osborne T. Hamling & Co. Ltd.
J. N. Kerr M. Webb Ross Trawlers Ltd.
B. McCall J. L. Thorpe British United Trawlers Litd.
S. Morrell {) E. Billany Hellyer Bros. Litd.
R. Pepper . R. Hickson Northern Trawlers Litd.
T. Thresh H.C.L Taylor Boyd Line Ltd.
J. A. Williams C. Bird Boyd Line Ltd.

Light-vessels

NAME OF VESSEL

MASTERS

Bar ..
Dowsing

East Goodwin . .

Falls
Galloper
Humber
Longstone (Lt.
ewarp
North Carr

Ho)

Royal Sovere:gn (Lt Tower)

St. Gow

Seven Stones
Shipwash
South Rock

Smith's Knoll ..

Varne .

. Ryan, A. leon

. Richards, R. Halfnight
. Nobes, F. J Shilling
Robmson

arsden . E. Jeager
Gnce, F. Goose

Sytha

. Harris, L.. R. Long
ask, T. H. Henderson

gg:mmo

QRO IFTQUnEpEE >
g

. T'. Whiston

. W. Brasted, —. Baldry

. W. Allum, W. Johnson

. G. Burroughs, J. Goldsmith
Hawkms, S. E. Griffin

. Harrison

. Kozak, F. Betts
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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
*» Ashington A, M. Arkley Stephenson Clarke Ld.
Avalon . R. Wyld . British Railways Board
Bardic Ferry C. H. Hughey Atlantic S.N. Co. Ltd.
®RBrenda .. J. Henderson Dept. of Agnculture & Fisheries for Scotland
Brightling M. Robmson Stephenson Clarke L
*Caesarea . B. A. Caws. British Railways Boa.rd
Caernarvonbrook W. Taylor .. Comben Longstaff & Co. Ltd.
Cambria . W. ]. Roberts British Railways Board
*Cerdic Ferry .. A, D. Young Atlantic S.N. Co, Ltd.
Claymore D. Gunn David MacBrayne Ltd.
Clupea J. Jappy .. Dept. of Agriculture & Fisheries for Scotland
*Corbank .. A. H. Lamming Cory Maritime Ltd.
Doric Ferry .. R. Hockings Atlantic S.N. Co. Lid.
Dorset Coast .. D. Anderson Coast Lines Ltd.
Dragon .s W. H. Conway Normandy Ferries
Duke of Argyll L. C. Mills. British Railways Board
Duke of Lancaster J. D. Nash .. British Railways Board
Duke of Rathesay D. Q. Griffiths British Railways Board
Eileen M C. Cadogan Metcalf Motor Coasters Lad.
Elwick Bay W. G. Dennison Elwick Shippin
Fingal R. McEachern Northern Ligh ouse Board
Framptcmdyke E. Maddison Klondyke Shipping Co. Ltd.
Guernsey Fisher W. P. Laity British Railways Board
Hamble . M. H. Bagshaw Shell-Mex & B.P. Ltd.
* Hebrides J. Hodgson. . David MacBrayne Ltd.
* Helmsdale A.F.Ross .. Northern Trading Co. Ltd.
*Hesperus F. K. Davidson Northern Lighthouse Board
Hibernia R. Roberts .. British Railways Board
Ionic Ferry W. Close . Atlantic S.N. Co. Ltd.
Isle of Ely I. Pritchard British Railways Board
Lairdsglen A. Palmer Burns & Laird Lines Ltd.
Loch A. Campbell David MacBrayne Ltd.
Loch Dunvegan A. C. Mathieson David MacBrayne Ltd.
*Loch Seqforth J. Smith .. David MacBrayne Ltd.
Moose P. Baker .. British Railways Board
amfator . R.D. Yell .. Decca Navigator Co. Ltd.
ope Everard A, McKinnon F. T. Everard & Sons Ltd.
Pentland . Williamson Currie Line Ld.
*Pharos Fraser .. Northern Lighthouse Board
*Plover J. A. Everett General S.N. Co. Ltd.
Pointer —. Sanders Burns & Laird Lines Ltd.
*Pole Star F, Davidson Northern Lighthouse Board
*St. Clair ]. Fullerton North of Scotland Shi c{)pmg Co. Ltd.
St. David Q. Griffiths British Railways Boar
St. George C. P. Beading British Railways Board
*St. Patrick Deadman British Railways Board
*Sarnia Walker .. British Railways Board
Scarba R. S, Burmn Dept. of Agriculture & Fisheries for Scotland
*Selby .. .- H. Barker British Railways Board
Slieve Baum . . Robertson British Railways Board

Slieve Bearnagh
Slieve Donar
Spero . .
*Soray. .
tormont
Torquay .
Ulster Queen . .
*Warwickbrook
Westminsterbrook

William ¥. Everard

British Railways Board
British Rallways Bosrd
Ellerman’s Wilson Line Ltd.
Ellis & McHardy Ltd.

Belfast S.S, Co. Ltd.

J. D. Davidson Ltd.

Belfast S.5. Co. Ltd.

Comben L.ongstaff & Co. Ltd.
Comben Longstaff & Co. Ltd.
F. T. Everard & Sons Ltd.

*These ships report wind and weather,
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BRITISH COMMONWEALTH

"The following lists give 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
) L. services of the British Commonwealth.
Information for these lists is required by 10th April each year. Information Jor the Yanuary corrective lists is required
by 10th October each year.

AUSTRALIA (Information dated 6.3.72)

NAME OF VESSEL

OWNER/MANAGER

Selected Ships:
Abel Tasman

H. C. Sleigh Ltd.

Al Mahrosa Sheiks of Kuwait

ndros Containers Pacific Express Line
Arafura Eastern & Australian S.S. Co. Ltd,
Arigke . Eastern & Australian S.S. Co. Ltd.
Australasia . Austasia Line Lid.
Australian Endeavour Australian National Line
Baroona .. .. Western Australian Coastal Shipping Commission
Bog . . Associated S.S. Pey. Ltd,
B.P. Endeavour . B.P. Tankers Co. Ltd.
B.P. Enterprise B.P. Tankers Co. Ltd.
Cape Don . . Dept. of Shipping & Transport, Australia
Cape Pillar Dept. of Shipging & Transport, Australia
Carpentaria British India S.N. Co. Ltd.
Cathay . Eastern & Australian S5.S. Co. Ltd.
Centaur .. QOcean Fleets Ltd.
Chakding . . British India S.N. Co. Ltd.
Chakrata . . British India S.N. Co. Ltd.
Chitral Eastern & Australian S.S, Co. Lud.
Cleveden .. L Elders
Clutha Oceanic Cma Development Pty. Ltd.
Coral Chief China Navigation Co. Ltd.
Dongara .. Western Australian Coastal Shipping Commission
Eigamoiya .. Nauru Pacific Shipping Line
Empress of Australia Australian National Line
Enmna G .. .. Nauru Pacific Shipping Line
Gauvacore Maritime Fruit Carriers Pty. Ltd.
Halifax Star Blue Star Line Ltd.
Hobart Star Blue Star Line Litd,

Iron Cavalier
Iron Dampier

Broken Hill Pty. Co. Ltd.
Broken Hill Pty. Co. Ltd.

Iron Derby Broken Hill Pty. Co. Ltd.

Tron Flinders Broken Hill Pty. Co. Ltd.

Iron Kimberley Broken Hill Pty. Co. Ltd.

Iron Yampi Broken Hill Pty. Co. Ltd.

Island Chief China Navigation Co. Ltd,

Kangaroo . , ‘Western Australian Coastal Shipping Commission

Kammbla . . Associated S.S. Pry. Ltd.

Lemnos .. Containers Pacific Express Line

Malaysia .. Austasia Line Ltd,

Manoora .. - Associated S.S. Pty. Lid.

Manora .. .. British India S.N. Co. Ltd.

Matthew Flinders Flinders Shipging Co. Pty. Lad.

Merkara .. . British India S5.N. Co. Ltd.

Milos Containers Pacific Express Line

Moana Raoi Government of the Gilbert & Ellice Islands Colony

Morvada . British India S.N. Co. Ltd.

Mundoora Asgociated S.S. Pty. Lad.

Nanchang . . .. China Navigation Co. Ltd.

New Guinea Chief China Navigation Co. Ltd.

Nimos . .. Containers Pacific Express Line

Ore Regent Clutha Development Pty. Ltd.

Papuan Chief China Navigation Co. Ltd.

Port Albany Port Line Ltd.

Port Huon .. Port Line Ltd.

Port Melbourne .. Port Line Ltd.

Port Montreal .. Port Line Ltd.

Port New Plymouth Port Line Ltd.

Port St. Lawrence Port Line Ltd.

Rhexenor . . .. QOcean Fleets Ltd.

Rona Colenial Sugar Refining Co. Ltd.

Rosie D Nauru Pacific Shipping Line

Safia Karlander New Guinea Line Ltd.

Samos .. Containers Pacific Express Line

Sletholm .. Karlander New Guinea Line Ltd.

Stentor Ocean Fleets Litd.

Taiyuan . China Navigation Co. Ltd,

Tanda .. British India S.N. Co. Ltd.

Teesta British India S.N. Co. Ltd.

Tenos .. Containers Pacific Express Line

Thorsorient Norse Orient Line

Triadio . British Phosphate Commissioners

Tri-Ellis . . British Phosphate Commissioners

Troubridge Adelaide S.S. Co. Ltd.

Tsingtao .. China Navigation Co. Ltd. L. L.

Wanbiri .. Western Australian Coastal Shipping Commission

Wongala .. Tucker Shipping Pty. Ltd.
Supplemen Ship:

ggss Tra:i’gel;-y . Australian National Line
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CANADA (Information dated 1.4.72)

NAME OF VESSEL OwWNER/MANAGER
Alert Government of Canada
Arcadia . P. & O. 8.N. Co.
A. T. Cameron .. Government of Canada
Baffin e . Government of Canada
Baron Forbes Scomsh Sh.l Management Ltd.
Binsnes . Tenax 8.8. Co. Ltd.
Bluenose .. Canadian National Railways
Bridgepool Sir R. Ropner & Co. Ltd.
Camsell .. Government of Canada
Canberra P, & 0. S.N. Co.
Chebucto .. Government of Canada
Cornish City Sir Wm. Reardon Smith & Sons Ltd.
Dawson Government of Canada
Derbyshire Bibby Line Ltd.
d'Iberville . Government of Canada
Frank H. Brown. ‘White Pass & Yukon Litd.
G. B. Reed . Government of Canada
Gosforth .. Burnett 8.8, Ltd
Canada Gulf Oil Ltd.

H robo Kent Line Ltd.
H 1070 .. Kent Line Ltd.
H. R. MathIlan Canadian Pacific S.S. Ltd.

Hudson Government of Canada
Iberia . .. P. & Q. 8.N. Co.
Imperial Acadia .. Imperial Oil Ltd.
Imperial Bedford Imperial Oil Ltd.

Imperial Quebec ..
Imperial St. Lawrence
Irving Glen
Irvingstream
Ixia ..
Yavara .. -
Yohn A. Macdonald
John Cabot -
F. E. Bernier

J. V. Clyne

Lgu:kanng

Limnos .

Louis S. St. Laurent
Martin Karlsen ..
Montcalm . .

N. B. McLean

Nego Anne

Norman McLeod Rager.s
North Breexe .
Northern Shell

N. R. Crump

Oriana .

Pacific Logger .
Porte Dauphine ..
Princess of Acadia

§$ﬁu of Prince Rupert -

Imperial Oil Ltd.
Imperial Oil Litd.
Irving Qil Co

Qil Co.
Stag Lines Lid.
Seaboard Ltd.
Government of Canada
Government of Canada
Government of Canada
Candian Pacific 5.5. Litd.
Government of Canada
Government of Canada
Government of Canada
Government of Canada
Government of Canada
Government of Canada
Government of Canada
Wallem & Co. A/S
Government of Canada
Manners Navigation Co.
Shell Canada Ltd.
MacMillan & Clyne Ltd.
P. & Q. 8,N. Co.
Canadian Pacific 5.5, Ltd.
Government of Canada
Canadian Pacific S.S, Ltd.
Messabec Ltd.
British Columbia Ferry Authority
Chr, Salvesen & Co. Ltd.

Silvercape Silver Line Ltd.

Stlvercove. . Silver Line Ltd.

Sir Humphrey G:lbert Government of Canada

Texada Wingate International Shipping Co.

Thomas C'arlet:m Government of Canada

Thor 1 Thor Dahl A/S

Thorshope. . Thor Dahl A/S

Thorsisle .. Thor Dahl A/S

Thorsriver Thor Dahl A/S

Thorstream Thor Dahl AfS

Thorswave Thor Dahl A/S

W. C. Van Horne Canad.um Pacific S.S. Ltd.

Wheat King .. % er Lakes Shipping Co. Ltd.

Worcestershire Bibby Line Ltd.
Supplementary Ships:

Anna Bakke .- Knut Knutsen O.A.S.

Emerillon . . Shell Canada Ltd.

Kanangoora Vanport Shipping Ltd.

Maxwell .. Government of Canada
Auxiliary Ships:

Canada has 48 ocean-going Auxiliary Ships and 55 Auxiliary Ships operating on the Great Lakes.
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NEW ZEALAND (Information dated 5.4.72)

NAME OF VESSEL OWNER/MANAGER
Selected Ships:

Acet 3 .e . . .. .. .. | Blue Star Port Line Ltd.
Act ¢ .. .. .o .. .. | Blue Star Port Line Ltd.
Holmburs . . - . .. .. .. | Union 8.8. Co. N.Z. Litd.
Holmlea .. . . e .. .. | Union 8.8, Co. N.Z. Ltd.
Yames Cook .. .. .. .. .. | N.Z. Government
Jean Pluhppe .e e .e .. .. | Trans Pacific Marine
Kaimiro .- - .. . .. | Union 8.8, Co. N.Z. Ltd.
Kaitea .. .. .. .. . .. | Union 8.8. Co. N.Z. Ltd.
Kaitoke . .. .. .- .. .. | Union 8.8. Co. N.Z. Ltd.
Kaituna .. .. “e . e ++ | Union 8.8. Co. N.Z. Litd.
Karamu .. .. - .. v wve. | Union 8.8, Co. N.Z. Ltd.
Karepo .. .. .. .. .. .. | Union 8.8, Co. N.Z. Ltd.
Karetu .. . . .. . .. | Union 8.8. Co. N.Z. Ltd.
Katea . .. - . .. .. | Union 8.8. Co. N.Z. Ltd.
Kawaroa .. . .. .. .. .. | Union 8.8, Co. N.Z. Ltd.
Kawerau .. . .. .. .. .. | Union 8.S8. Co. N.Z. Ltd.
Koraki .. ‘e .. . e .. | Union 8.8. Co. N.Z. Ltd.
Korama .. .. ve .- . .. | Union S.8, Co. N.Z. L1d.
Kowhai .. .. . .. .. .. | Union 8.5. Co. N.Z. Ltd.
Kuwrutai .. ‘e .- - . .+ | Union 8.8. Co. N.Z. Ltd.
Maheno .. e . ‘e ‘e .. | Union S.S, Co. N.Z. Ltd.
Marama .. .. .. .. .. .. | Union 8.5, Co. N.Z. Ltd
Moana Roa ‘e .e e .. .. | N.Z. Government
Ng. e . Union S.8. Co. N.Z. 1td.
Ngakuta . Union S.8. Co. N.Z, Ltd.
%gapara . Union S.8. Co. N.Z. Ltd.

gatoro Union 8.8, Co. N.Z. Ltd.
Rangatira Union 5.5, Co. N.Z. Ltd.
Tarawera. Union 8.8, Co. N.Z. Ltd.
Tavenui . Union 8.8. Co. N.Z. Ltd.
Tofua Union 8.8, Co. N.Z. Ltd.
Valetta British Phosgl;ate Commissioners
Waskare Union S.8. Co. N.Z. Ltd.
Waimate Union S.5. Co. N.Z. Ltd.
Waimea Union S.8. Co. N.Z. Lad.

Supplententary thps

Aotearoa .. .. .. Ve .. | N.Z. Sea Transport Ltd.
Aramoana . .. .. e .. | N.Z. Railways Department
Aranui .. - ‘e .. . .. | N.Z. Railways Department
Hawea .. e . .. . .. | Union 8.8. Co. N.Z., Ltd.

Aurxiliary Ships:
New Zealand also has a fleet of 16 Auxiliary Ships currently reporting.
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