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Excellent Awards 1974

Following the practice, instituted in 1924, of awarding an ‘Excellent’ assessment
to the Masters, Principal Observing Officers and Radio Officers of the 100 Volun-
tary Observing Ships which have provided us with the highest standard of meteoro-
logical observations in the preceding year, we once again publish in the July edition
of The Marine Observer the list of the ships to gain the awards.

The list for 1974 appears on pages 95—97 of this issue and we have great pleasure
in congratulating the masters and officers named. Selecting the 100 best logbooks
out of the total of 1,302 received in this Office in 1974 was no simple task, bearing
in mind that no ship can qualify twice. A fast container ship can supply us with
four or five logbooks in a year, with possibly two or three different masters and
officers during this time and even although all these may be given an ‘Excellent’
assessment only one book can finally qualify for the award. We do sympathise with
the very many masters and officers whose meteorological logbooks have been given
the ‘Excellent’ grading but who have not qualified for an award.

As in former years the marking of the logbooks has been undertaken with care,
taking into account the type of vessel and the trade in which she is engaged. Gener-
ally speaking, observing in a small two mate ship trading between, for instance,
continental and Baltic ports in winter, does not give the opportunity for continuity
of observations and requires far more physical effort by the observers than on a
large passenger liner with four mates in the fine weather conditions. Surprisingly
though, some of these small ships can and do surpass some of the bigger ones.

A ‘short list’ of those ships gaining the highest markings reads as follows:

Glenfalloch (Ocean Transport & Trading Ltd.), Captain A. Mackenzie.
Ross Orion (British United Trawlers Ltd.), Skipper A. Osler.

Zaphon (Shell Tankers Ltd.), Captain M. M. Wilkie.

Liverpool Bay (Ocean Transport & Trading Ltd.), Captain R. Moore,
Encounter Bay (Overseas Containers Ltd.), Captain M. Champneys.
Summity (F. T. Everard & Sons Ltd.), Captain W. G. Hunt.

Photographs of the first three ships are shown opposite page 100. Special con-
gratulations are due to the Ross Orion and the Liverpool Bay both of whom are
appearing for the third time in the short list.

The awards to Trawler Skippers and Radio Officers who make non-instrumental
observations, together with the awards made to the four Marid ships (vessels on
short sea trades who make observations of sea temperatures only, although wind and
weather are also reported whilst they are in the North Sea) are shown on pages 97—
98. Their assistance is also of considerable value to the Meteorological Office.

As in previous years the recipients of the awards will be notified by post and re-
quested to provide an address to which the award may be sent. If however any
Master or Officer sees his name in this list, or any other list which may be published
by his company, before hearing individually from us, we would be pleased if he
would write and claim his award giving us a forwarding address. The initial award
is normally The University Atlas, followed by The Concise Oxford Dictionary given
to any master or officer receiving a second award. The book selected this year for
the third award is, A History of Polar Exploration by David Mountfield.

Snpw -

J.D.B.
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TRAWLERS (non-instrumental)

SKIPPER RaDpto OPERATOR TRAWLER OWNERS
J. W. E. Boyle — Boyd Line Ltd.
P. Grayburn — T. Hamling & Co, Ltd.
J. N. Kerr. — British United Trawlers Ltd.
R. Pepper . -— Northern Trawlers Ltd
J. Stevens .. — B. A, Parkes Ltd.
T. K. Thrcsh —_— Boyd Line Ltd.

RN

Boyd Line Ltd.

Northern Trawlers Lid.

B. A. Parkes Ltd.

British United Trawlers Ltd.
Boyd Line Ltd.
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temperature was 26-0°, At 0330 the vessel was in very heavy confused swell and the
wind veered to s’ly, force 11, the pressure increased slightly to 999-0 mb. During the
next 8 hours the wind continued to veer and weaken and the pressure rose slowly
until at 1130 the wind was W's, force 7 and pressure 1004:6 mb with the temperature
at 25-3°. There was still a rough sea and swell causing the vessel to ship occasional
spray over all, but the weather was fine with few clouds and good visibility. Between
o400 and 1000 the vessel was gradually brought round from 170°T to 280°T as
weather conditions improved. At 1830 the vessel was at 33° 25'N, 165° 33'E while
the typhoon’s 1800 position was approx. 40° 30'N, 171° c0’E and from that time
conditions improved steadily. During the time that we were experiencing force 11
winds and very high seas, it would appear that the reported position of Agnes could
only have been approximate and that in actual fact the vessel was much nearer the
centre than is indicated on the chart.

Position of ship at 0600 on 3oth September: 34° 11N, 172° 22'W.

Note. The accompanying chart shows the tracks of the Bendoran and Typhoon ‘Agnes’. It
can be seen that after about 0600 on the 3oth, Agnes accelerated from about 12 kt to 27 kt.
Despite the fact that at 0600 the typhoon was forecast to maintain its speed of 12 kt during the
next 24 hours, it should be remembered that as the Pacific Islands Pilot, N.P. 6o, p. 36 indi-
cates, most typhoons accelerate shortly after recurvature to speeds of 20-30 kt. Agnes reached
maximum intensity on the 3oth when the highest sustained mean wind attained was 105 kt,
and during this period gales extended out to 200 miles from the storm centre.
At the time of writing there is no more precise data on the actual storm track.

SEVERE DEPRESSION
English Channel

m.v. Eagle. Captain F. E. G. Renshawe. Southampton to Lisbon. Observers, the
Master and ship’s company.

2nd September 1974. At 0835 GMT when the vessel had altered course to 208°T in
the southbound separation zone and was ‘tacking’ at reduced speed in order to
avoid the head seas, we ran into a ‘beauty’. I had just called Ushant Coastguard for
the wind speed and force and it was given as ssw'ly at 38 kt. The wave broke on the
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fore-deck and then curved upwards, taking out two of the wheelhouse windows
and removing some of the deckhead panels; it was then deflected to the back of the
wheelhouse where the barograph was. As the trace shows, the barograph was jolted
by the force of the wave, but the pen-arm bounced back and kindly kept on record-
ing for the rest of the day so we can have no complaints about the manufacture of

the instrument. As the bridge navigation equipment was saturated, I am afraid we
missed out on the Met. reports for the next few days.

Position of ship (approx.): 49° co'N, 5° co'w.
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Note. This incident was due to a deepening secondary depression which formed as a wave on a
cold front near Newfoundland on the 31st August. It ran quickly east at about 48°~ and turned

ENE on the 1st September to reach 51°00'N, 6° 40’W by 0900 on the 2nd, the pressure at this time
being 970 mb. A number of reports in this area gave the wind as sw~ssw, force 9-10, (45~

50 kt), with waves of 7 m and a sw’ly swell of 4—5 m, The wave which struck the Eagle was
larger than this and may have been caused by the wind and swell waves running in phase at

that moment. Thus a probable maximum wave height of 11 m in phase with the swell could
have produced an isolated wave of about 16 m capable of inflicting structural damage to a vessel.
"This was the same depression that caused the loss of the Morning Cloud, Mr. Heath’s yacht.

WATERSPOUTS
Eastern North Pacific

s.s. Benvrackie. Captain J. M. Macleod. Hakata, Japan to Balboa. Observers, the
Master, Mr. M. P. Tennent, Chief Officer, Mr. R. I. Roberts, 1st Officer, Mr. J. F.
Holmes, 2nd Officer, Mr. A. Large and ship’s company.

25th September 1974. At 0001 GMT the first of a series of approx. 12 waterspouts
was observed about 2 miles from the vessel; it was well formed and was complete
from the base of the Cb cloud down to the sea surface. The height of the spout was
approx. 300 m, its base was in the region of 38 m in diameter and it was moving in a
sw’ly direction obliquely to that of the wind which was 330°T. It was also revolving
in what looked like an anti-clockwise direction. As the spout moved further away
from the vessel it was observed to take on some spectacular shapes as shown in the
diagrams. It is stated in the Marine Observer’s Handbook that these spouts do not
contain water but only vapour, however, our impression from the bulb that formed
and fell with a sudden rush to the sea, was that it was a gigantic droplet-shaped mass

of water, This was partly confirmed by the increased agitation that appeared at the
base of the spout which had calmed down about 5 min earlier. This was the begin-

ning of a series of waterspouts, but as the ship was steaming away from the area,

I0I
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less detailed observations were noted. However, at one time § spouts were seen to
extend from the same Cb cloud but no bases at sea-level were observed. Air temp.
22:5°c, wet bulb 20-6°, sea 23-6°. Pressure 10137 mb. Wind 330°T. Course 106°T
at 144 kt.

Position of ship at ooor on 25th: 25° 42'N, 132° 45'W.

Note. Waterspouts are described in the Marine Observer’s Handbook as hollow columns of
condensed water-vapour. The condensed water droplets would not immediately evaporate as
the waterspout weakened, but would fall out as ‘precipitation’ as in the occurrence reported
by the Benvrackie. ‘The distorted nature of the column was probably due to vertical wind-
shear close to the cloud base.

CURRENTS

Indian Ocean

s.s. Argyllshire. Captain R. D. Lofts, R.D., R.N.R. Durban to East London. Observers,
Mr. C. H. Wood, 2nd Officer and Mr. I. M, Ward, 3rd Officer.

gth September 1974. During the morning, observations were made of the Agulhas
Current which seemed initially to be acting in a strange manner. On leaving Durban
a course was set to join the current and at 0630 GMT when the vessel reached the
roo-fathom line, a new course of 209°T was set. At o700 full sea speed revolutions
were attained which should have given us a speed of 13-7 kt allowing for 10 per cent
slip, which was about average for this ship. When the o800 position was plotted on
the chart it indicated (much to our dismay) that the speed made good was only 12 kt.
By 0900 it became apparent that the Agulhas Current had deserted us, or had even
turned rebel and was setting in the opposite direction as we managed only 11-5 kt
in that hour. At 1000 a conference was held on the bridge in an attempt to combat
the vagaries of our rebel current and it was decided to let the vessel run further
outside the 1oo-fathom line rather than on it. This seemed to work and later that
afternoon the ship’s speed had increased to give a more respectable average of 17 kt.

Position of ship at 1000 (approx.): 30° 30's, 30° 48’E.
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Note. The inshore limit of the Agulhas Current usually lies at about the roo-fathom line,
but it sometimes lies a few miles further seaward. Ships navigating in this area therefore,
should not always expect to find the Agulhas Current at this line. A more interesting feature
of this report is the presence of a 2-kt counter-current close to the 10o-fathom line. On most
occasions the counter-current will run at a weaker rate further inshore.

Eastern Pacific

s.s. Bencruachan. Captain O. Tucker. Kobe to Balboa. Observer, Mr. A. J. Mont-
gomerie, 2nd Officer.

26th August 1974. Between 1730 GMT and 2100 GMT the vessel encountered a
heavy adverse current. The Pitometer log gave a distance of 65 miles during this
period, in which time the vessel’s course was 118°T at a mean speed of 19 kt. The
set and drift of the current was found to be 302° 15 miles and could possibly be due
to the many tropical storms west of this area giving w’ly winds which would acceler-
ate the surface drift.

Position of ship at 1730: 10° 48'N, 89° o4'w.
Position of ship at 2100: 10° 25'N, 88° 18'w.

Note. A NW'ly set is to be expected in this region in July, though the mean rate is only about
3 kt. On rare occasions currents in excess of 3 kt have been reported.

CHANGE IN SEA TEMPERATURE
White Sea

m.v. Summity. Captain W. G. Hunt. Brussels to Arkhangel’sk. Observers, the
Master and Mr. P. R, Jackson, Chief Officer.

2nd July 1974. At 1200 GMT the sea temperature was 4-6°C at approx. 66° 12'N,
40° 18’E and at 1800 it was 17°9° at approx. 65° 12'N, 39° 48'E (we took the tempera-
ture three times to verify it). The following day, the river temperature at Ark-
hangel’sk was found to be 22:5°.

Position of ship at 1200 (approx.): 66° 12'N, 40° 18’E.

Observers, the Master and Mr, C. L. Pickles, Chief Officer.

2nd August. At 0200 GMT whilst the vessel was § miles west of Mys Zimnegorskiy
and in thick fog, the sea-water temperature was found to be 5°c. Later at o250
when we were 4 miles west of Mys Kerets, the fog cleared rapidly and the sea
temperature rose to 11°. On the two previous voyages to Arkhangel’sk the vessel
always encountered fog off Mys Svyatoy Nos when eastbound in approx. position
68° 12'N, 40°E and cleared it at approx. 65° 26'N, 39° 30'E between Mys Zimnegorskiy
and Mys Kerets. When westbound, the vessel always met the fog at the latter
position and cleared it when off Mys Svyatoy Nos. Between these two positions
the sea-water temperature was always about 5° rising rapidly south of Mys Kerets.

Position of ship (approx.): 65° 26'N, 39° 30°E.
Note. This interesting report on fog and sea surface temperatures is very useful as few

observations are available in this area. It would appear that the high frequency of fog en-
countered in July and August was chiefly due to unusually low sea surface temperatures. The
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sharp rise in the sea temperature in the vicinity of Mys Kerets would result in the dramatic
clearance of the fog. Air temperatures over the land area to the south of the White Sea were
unusually high in June and July, and accounted for the abnormally high sea temperatures in
the approaches to Arkhangel’sk.

BERGY BIT
Eastern South Pacific

m.v. Icenic. Captain R. Marshall. Tauranga, N.Z. to Santos, Brazil. Observer,
Mr. T. N. O’Driscoll, Chief Officer.

16th July 1974. At 1200 GMT a bergy bit was sighted. It was approx. 6 m long with
approx. 1-5 m showing above water. This observation makes the bergy bit 62 miles
north of the stated mean ice limit on Admiralty Chart No. 789. The vessel’s course
was altered to 0go°T and no further icebergs were sighted. Air temp. §:2°C, sea 5-¢°.
Course 103°T at 14 kt.

Position of ship: 51° 05's, 102° 47'W.

Note. The ice limit shown on Chart No. 789 is based on sparse pre-war data. When navigating
in this region, the mariner should refer to the ice limits displayed in the New Zealand Pilot,
N.P. 51 (13th edition, 1971). This particular sighting lies more than 100 miles south of the
extreme limit of ice shown in N.P. 51,

FALSE RADAR ECHOES
South African waters

m.v. Sugar Crystal. Captain D. Patrickson. Fremantle to Immingham. Qbserver,
Mr, S. U. Sharif, 2nd Officer.

14th August 1974. Between 1920 and 1940 GMT whilst proceeding off the southern
coast of South Africa, a fairly well-defined radar picture was displayed on the PPI
of the coastline between Cape Barracouta and Bull Point. The light on Yzervark
Point was observed visually at about 0920 but was of reduced intensity and at this
time the radar picture of the land approx. 22 miles away began to fade, being re-
placed by a false but strong echo of the coastline at a range of 5-8 miles. At this time
the light on Yzervark Point became quite brilliant. During the time that the false
echo lasted, about 20 min, the true echo disappeared completely although some
25 ships on various ranges and bearings including those well inshore remained
unaffected and showed up in their true positions throughout. Just before the false
coastline faded away it drifted from abeam to lie NW/sE for about g min, then it dis-
appeared and the true coastline reappeared on the screen and the light on Yzervark
Point resumed its original intensity. Course 261°T at 15-0 kt.

Position of ship: 34° 45's, 21° 46'E.
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DOLPHIN
off Algiers

s.s. Frontier. Captain D. Gregson. Valletta, Malta to Manchester. Observers, the
Master, Mr. M. L. James, 3rd Officer, Mr. J. A. P. Hall, Cadet and Officers’ wives.

27th August 1974. At 0830 GMT a sea creature was observed on the starboard
beam about 2 cables away. Although many dolphins had been sighted recently, this
particular specimen was slightly larger and was about 3 m in length. However, the
most noticeable features were 1ts white colour, long dorsal fin and blunt head. It
was seen occasionally surfacing, but did not leave the water as dolphins usually do
and was heading in a general E'ly direction. The Master thought it was an albino
Blackfish and although nobody on board was an expert on marine life, this seemed
the most likely answer. The sea was rippled with a long, low E’ly swell. Sea temp.
approx. 25-0°C. Course 264°T.

Position of ship: 37° 10'N, 03° 25'E.

T

WATER LINE

Note. Mr. S. G. Brown of the Whale Research Unit, Institute of Oceanographic Sciences,
comiments:

“The description noting the length, long dorsal fin and blunt head, white colour, the
behaviour at the surface and the fact that it was a solitary animal, suggest that it was perhaps
more likely to be a Risso’s dolphin (Grampus griseus) rather than an albino Blackfish or Pilot
whale which would probably have been in a school of this species rather than solitary. Risso’s
dolphin grows to a length of about 4 m, has a prominent dorsal fin and blunt head, and appears
white or very pale grey when seen at sea in clear, sunny conditions. It is well known in the
Mediterranean Sea.”

FISH
North Atlantic Ocean

0.w.s. Weather Monitor. Captain K. R. H. Wem. Observers, the Master, Messrs.
D. C. Rudge, J. H. Halls, R. Basingthwaite, Meteorologists, Mr. W, J. Felgate,
Chief Steward, Mr. G. Coombs, Marine Biologist and ship’s company.

2nd July 1974. At 2230 GMT whilst experimental fishing was being carried out at
Station ‘India’, Mr. Rudge and Mr. Coombs caught and landed what was later
identified as a Torsk. The fish (see photograph opposite page 117) took mackerel
feathers at a depth of 456 m with the sea-water temperature at that depth being
90°C as estimated by the evening bathythermograph trace. The Torsk weighed
3-8 kg and was approx. -1 m in length. Samples of the flesh, blood and liver were
taken by Mr. Coombs for study at the Marine Laboratories, but the remains were
cooked and eaten by Messrs. Rudge, Coombs, Felgate and Davies, all of whom
agreed on the excellent flavour, Air temp. 10-5°, wet bulb 8-5°, sea 11-5°, Pressure
10139 mb. Wind nw’ly, force 3. Cloud 7/8 Cu and Sc.

Position of ship: 58° 44'N, 18° 10'w.
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0.w.S. Weather Surveyor. Captain P. Robertson. At Station ‘Juliett’. Observers, the
Master and ship’s company.

17th August 1974. During a search exercise a number of fish (see photograph
opposite page 117) were seen feeding below flotsam thickly-encrusted with Goose-
barnacles (Lepas sp.) and weed. The weather was very sunny and the sea calm so
it was easy to catch about thirty of the fish. Most of these were filleted and eaten,
but a few were deep frozen and forwarded to the Institute for Marine Environ-
mental Research, Oceanographic Laboratory, Edinburgh.

Position of ship at 2200 GMT: 52° 02'N, 18° 35'W.

Note. Mr. R. Williams of the Oceanographic Laboratory comments:

“The fish caught were Wreck fish (Stone Bass) Polyprion americanus (Bloch and Schneider,
1801). It is a fish of the high seas occasionally reported in inshore waters in northern Europe.
The habit of closely following floating wood etc. as reported, is characteristic of this fish.
The largest of the three fish sent to us weighed 2-8 kg and like the other fish caught, was young
and immature, Wheeler (196g) states that, ‘adults are believed to adopt a bottom-dwelling
existence and may reach a weight of 45 kg or more.” Nothing has been authenticated in the
literature as to their food as all three fish examined had empty guts. A record specimen of this
fish weighing 3-8 kg was caught by Mr. T. Rogers, a meteorologist from the Weather Surveyor
on the 17th October 1972 at Weather Station ‘India’ (59° 00'N, 19° co’w) which was one of
the most northerly records of this fish for the North Atlantic Ocean. This specimen is now
with the Royal Scottish Museum at Edinburgh.”

BIRDS
Gulf of St. Lawrence

m.v, Silvershore. Captain D. Troup. Immingham to Pointe Noire. Observers,
Mr. N. C. 1. de Spon, 3rd Officer and Mr. E. A. S. Bradford, Cadet.

23rd April 1974. At 0600 GMT a bird alighted on board. As it was still dark at the
time, it was assumed that the bird was attracted by the lights, although as it flew
almost directly into the officers’ bar, it may also have had some other interests.
After it was captured it spent the night in a cardboard box with some water, bread
and a tomato. The bird’s back and wings were a mixture of black, grey and brown
while the head and undersides were mainly white. (See photograph opposite page 116.)
It had a dark streak on top of its head, a yellow bill and black feet and tail feathers.
After an extensive photographic and modelling session, the bird was released within
sight of land and flew towards 1it.

Position of ship at o6oo on 23rd: 48° 24'N, 62° co'w.

Note 1. Captain G. S. Tuck, D.5.0., R.N., Chairman of the Royal Naval Birdwatching Society,
comments:

“The bird was easily identified as a Snow Bunting. These breed far north in the Arctic
tundra, in this case in the Canadian arctic, migrating to winter in open country in the north
of the U.S.A. and along the east coast as far as North Carolina. They spread similarly across
central U.S.A. In our Ocean Weather Ship reports we find reference to them occurring quite
frequently while migrating; in fact they are very common at times usually from September to
November when migrating southwards and again between April and May. They breed also in
Scandinavia, arctic Europe and arctic Asia. They are mostly winter visitors to the high ground
and coasts of Scotland, but occasionally a few pairs remain to breed in the mountains. They
are often recorded on the higher North Atlantic sea routes.”

Note 2. 'This report reached us too late for inclusion in the April 1975 edition.
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Note. Crepuscular rays are more often reported as forming a divergent pattern emanating
from the sun’s direction. On some occasions these rays can be seen to converge towards the
anti-solar point at the opposite horizon. As the sun’s elevation was §° the anti-solar point
was at a similar angle below the hotizon.

AURORA

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

‘“‘Reports of aurora received at the Balfour Stewart Auroral Laboratory of the University
of Edinburgh from British ships for the months July-September 1974 appear in the accom-
panying list.

*“During these three months the outstanding solar event occurred on 6th July giving rise
to high levels of geomagnetic disturbance with magnificent auroral displays over North
America; it did not, however, contribute to our charts, due to unfortunate timing of the
maximum activity in relation to the short period of darkness at high and mid-latitudes over
the Atlantic and Western Europe.

“The spectacular and classic displays seen in the Newfoundland area on 1z2th—i16th July
were associated with lower levels of magnetic activity, and it seems relevant here to refer to
the note made by observers in the Longstone regarding the occurrence of visible aurora in
Canadian waters around geographic latitude 50°N and the absence of such occurrences at a
similar latitude in the Eastern Atlantic generally and Cornwall in particular.

“The reason for this seeming anomaly is that the two zones where aurora can be expected
to be visible at some time on every clear night—one in each hemisphere, are centred on the
geomagnetic poles (the northern one being about 79°N 70°W geographic) and at roughly 23°
distance from them. The northern auroral zone runs across Alaska, the southern part of
Hudson Bay, south of Greenland and Iceland, north of Norway and along the north coast
of the U.S.5.R, With any increase in magnetic disturbance, associated with solar activity, the
southern boundary of the visible aurora moves equatorwards. The St. Lawrence region—
Anticosti Island, say—is in geomagnetic latitude 61° and with a good northern outlook is an
excellent viewing point; a high percentage of our reports from ships’ observers comes from
there.

‘“’Fo the north of Scotland the auroral zone swings away, so that Comwall is only in geo-
magnetic latitude 54°. Parts of northern Scotland are at the same geomagnetic latitude as the
entrance to the St. Lawrence and in 1974, 83 auroral sightings (these include horizon glows)
were registered there, while at the latitude of Cornwall only one sighting was made.

“Referring further to the log entry of the Longstone, and the reported lack of success with
photographs of aurora, we would suggest that good results have been achieved with 28 mm
wide-angle lens, exposures of 1 minute (or under 2 minutes) at f/2-8 with high speed Ekta-
chrome or Fujichrome film. (It is perhaps rather obvious to point out that however good a
photograph of aurora may be—and discounting its undoubted value to the researcher—it
allows the photographer to recall a fascinating spectacle but conveys most inadequately to the
non-observer at home the movement, multiplicity of form, perhaps colouring, of the pheno-
menon which have given rise to so much folk lore.)

*“T'wo reports of noctilucent cloud were received from Weather Ships during July. The
earlier was from the Weather Surveyor at o215 GMT on gth July when sailing off north-west
Ireland, Other reports for that night came from fairly widely separated points—from Kinloss,
Linton-on-Ouse and Wirral, but all agreed on a fairly high maximum angle of elevation, i.e.
southern extension of the clouds; up to 35° as seen from the Weather Surveyor at §5°N.

“The second report was made from the Weather Reporter at 0030 on 24th July when the
ship was at Station ‘India’. The cloud was seen at the same time from northern England and
West and Central Scotland.

‘“The months for maximum noctilucent cloud sightings at latitudes 50°—60°N geographic
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occur from the end of May to mid-August, and we shall again be grateful for any reports of
the clouds identified by ships’ observers during the 1975 season.
‘““We thank you all for your reports, for sketches from observers in the C.P. Voyageur, the

Queensgarth and o.w.s. Weather Monitor and 0.w.s. Weather Aduiser, and for the help of all
concerned.”

DATE SHIP (GEOGRAPHIC A ¢ I TIME Forms
(1974) PositioN {cMT)
12th July Queemgarth (;,‘ap‘ de Goastg oio 6o +75 o3c0—os500 HB, RA,RB, N
Voyageur 49°30’'N 606°07'W o010 61 +76 o400—-0415 HB, RB, RR
14th Qucemgar Cape Ray 020 59 +4%3 o220—o0400 All forms

Manchester Concorde 54°02'N 45°40'W o030 04 +472 0245-0310 H/i\q, HB, RA, RR,
16th Manchester Concorde 49°09'N 67°30'W 360 61 +77 ob6io—oj00 HB
19th Silvershore 46°36'N 56°%6'W oc20 58 +72 o430-0530 RR
24th Weather Reporter 58°55'N 19°35'W oj0 O3 +72 oos57o0103 RA

4:11; Aug. IH‘;eath}mer %am}or 5g:zz’N 16°58'W o770 25 + 72 00450110 §B. RB, RR
10 eat onitor 58°49'N 19°17W o70 5 +72 01000110
lg:ﬁ %aa;hhg ﬂdfom:tor 5%‘0’52’@: IQ:IG'W 070 25 +472 oz2s50-0315 NN RA RB
1 eqa onitor 58°46'N 19°14'W o070 5 +72 oozo-orzs HA, ,
e Wonthes Monit Sheiin lorw ove 6 To5 st NMER
18 a onitor 4w 02400
23rd %aatﬁ: %om'tor 58%50'N 16°15'W 070 25 +72 22430400 %R, V, N
24th eal onttor 58°52’'N 19°34'W o%70 5 +72 214502060
z5th Weather Monitor 58°57'N 19%33’'W o070 635 +72 23300040 N
26th 'PSVeathgr Monitor 28:5 3'N 19°00'W 070 gs +72 22450230 II\ZIR
28th Summity TETeN 23°50E 120 6 498 ai33-aas HB, RR
zgth Weather Monitor 58°43'K 18°40°'W o070 6§ +72z o1g0-o03oo N
3otitxs . %azglheﬁf_er C:ozrage 32:3 5:: 5;240: }\EV 020 gg 1—;2 ooscsr—o34o HR. lgR, P
1st Sept. a arwic; 4°10'N  a5°00 160 2315-2330
znd Weather Adviser 590°06'N 19°26°'W o770 65 +%2 2245-2255 ’
sth Weather Adviser 59°03'N 19°08'W o070 65 +%2 0©005-0013 %
2315—2325
8{% ﬁ;&mrzr;:etr ddvi 70:00:N 33316:13 130 25 178 1045—-2048 %ll forms
$ 31 ea ser 10°12'W o©70 5 72 ©0030—0035§

Sumrr;:g . 63000 N xz:zs:z 110 27 +77 2045-2300 ﬁll forms
1ath Summity U7 BTEN oot ogo 63 493 sesoorse HA,RR
13th Weather Adviser 59007'N 18:55:“’ o070 0% +72 21400330 HA, RB,RR, P, N
14th Weather Adviser 59006’N :8°54,w o770 65 +7z =zis0-2330 RB,V,N
16th Gothland . 51°33'N 56o 3J0°W 020 63 +75 o3oo—0boo RA, RR
19th Weather Adviser 50°00’'N 19°12'W  o70 bs +72 o200,0400 N

R.R.5. Challenger 50°I5'N 02 1I'W o8o 6z +72 2200 HA, RR

h go:;dgnr;on 60005:N 46a15'w o030 go 177 23252345 ﬁlif%rlr{ls
20 o 49°55'N 59°35'W oro 1 75 O©OIC0—0I4%5 ,
4 }I;?ss (}?noj:d 60:05'N 46:15’w o030 go +977 23302345 ﬁlﬁ fci»qrms
22n eather Monitor 57°51'N 17°07'W o70 3 +71 0005—0400
58°40'N 19°07'W o070 6% +92 21450241 N ’
23rd Weather Monitor 58°30’'N 18°39'wW o770 65 472z 22350056 N
25th Weather Monitor 50°00'N 18°43'W o070 65 +7z 20470310 HA,RR,V,P

KEY: A = geomagnetic longitude; ¢ = geomagnetic latitude; I = inclination: HA = homogeneous arc;
HB = homogeneous band; RA = rayed arc; RB = rayed band R(R) = ray(s) P = Patch; V = veill;
N = unidentified auroral form.
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Yoluntary Observing Ships’ Contributions to a
Scientific Investigation in 1973

In 1973 the Meteorological Office was requested by the Secretary General of the
World Meteorological Organization to arrange for Voluntary Observing Ships and
other British ships passing through an area off the west coast of Africa during the
periods January to April and July to September 1973 to make certain meteorological
observations and transmit them to the coastal radio stations of Morocco or Senegal.

The observations were required by the International Council for the Exploration
of the Seas (ICES) who were co-ordinating an investigation, known as the “Co-
operative Investigation of the Northern Part of the Eastern Central Atlantic”
(CINECA), into the circulation and composition of ocean water where it upwells
from the great depths of the area in question. The upwelling cold water masses
are rich in nutrients and the circulation is therefore of great importance to fisheries.
The process of upwelling is strongly dependent on wind conditions over a large
area and it is for this reason that observations were required from as many ships
as possible during the periods of survey by oceanographical ships.

The Secretary General of the World Meteorological Organization (WMO) is
pleased to inform the Meteorological Office that results obtained in response to his
request have been most gratifying in that more than 9,000 observations were made
by 340 ships. He wishes to convey the appreciation of the WMO to the personnel
of ships participating in this important scientific investigation programme.

The organisers of CINECA in conveying their deep appreciation of the voluntary
co-operation of meteorological observing ships have stated as follows:

“We would very much like the observing officers to know that their efforts
have provided much valuable material and that they have thereby contributed
considerably to the scientific results of the whole operation. The interest they
have shown in it is also a source of inspiration and encouragement for the scien-
tists working on the problems of the area.”

The Marine Division of the Meteorological Office and Port Meteorological
Officers wish to thank those observing officers in British ships who gave their
support to CINECA.

The following is the list of ships from which observations were received during the
periods of the investigation.

Argentina:

Lago Argentino, Lago Lacar, Rio Carcarana, Rio San fuan, Rio Quequen.
France:

Germinal, ITvondro, Fean Charcot, Nivose.

India:
Jalavikram.
Italy:

Augustus, Marcus Lolli Ghetti.
Spain:

Cornide de Saavedra.
Jugoslavia:

Bocna, Korotan, Makarska.,
Netherlands:

Abel Tasman, Achilles, Adrastus, Alcor, Algol, Algorab, Alkes, Alkmaar,
Amstellaand, Amstelpark, Amstelstad, Amstelveen, Archimedes, Aristoteles, Asterope,
Balong, Banggai, Barendrecht, Batjan, Batu, Bawean, Bengalen, Bovenkerk, Britsum,
Capiluna, Capisteria, Capulonix, Cartago, Castilla, Chevron Arnhem, Chevron
Kentucky, Chevron Nederland, Chiron, Choluteca, Copan, Dallia, Deltadrecht,
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Diadema, Diogenes, Dosina, Duivendrecht, Eemland, Esso Bonaire, Esso Den Haag,
Esso Europoort, Gaasterland, Gaasterdyk, Giessenkerk, Gooiland, Gorredyk, Grave-
land, Grotedyk, Gulf Hansa, Gulf Hollander, Gulf Sude.

Heelsum, Hercules, Hermes, Holendrecht, Yason, Katendrecht, Katwijk, Ken-
nemerland, Kermia, Korovina, Kylix, Laarderkerk, Leersum, Leiderkerk, Lelykerk,
Leuve Lloyd, Loire Lloyd, Lycaon, Maas Lloyd, Machaon, Macoma, Madison Lloyd,
Marathon, Marne Lloyd, Medon, Meerdrecht, Metula, Mtso, Moerdyk, Montferland,
Musi Lloyd, Neder Rhone, Neder Rijn, Neder Waal, Nedlloyd Carwell, Nedlloyd
Dejima, Nedlloyd Katwijk, Nedlloyd Kembla, Niso, Noord-Holland, Nykerk,
Oldekerk, Ommenkerk, Oostkerk, Ouwerkerk, Palamedes, Patro, Pericles, Philidora,
Philippia, Rotte, Rudolph Peterson, Schelde Lloyd, Schiekerk, Schie Lloyd, Seine
Lloyd, Sepia, Serooskerk, Simonskerk, Sinoutskerk, Sliedrecht, Spaarnekerk, Steen-
kerk, Streefkerk, Talamanca, Tanamo, Tinto, Toltec, Trident Amsterdam, Veendam,
Waalekerk, Westerkerk, Wieldrecht, Willemskerk, Wissekerk, Woensdrecht, Zaankerk,
Zonnekerk, Zuiderkerk, Zwijndrecht.

United Kingdom:

Act 1, Act 2, Act 6, Abmaric, Amastra, Anadara, Antilochus, Araluen, Argyll-
shire, Aureol, Barrister, Benalder, Benarty, Benattow, Benavon, Bencairn, Ben-
cruachan, Bendearg, Benlawers, Benledi, Bennevis, Benreoch, Benrinnes, Benvannoch,
Benvrackie, Botany Bay, Brandon Priory, Brasilia Star, Bridgepool, British Bom-
bardier, British Commodore, British Hazel, British Maple, Buenos Aires Star,
Cape Franklin, Cape Nelson, Cardigan Bay, Cheviot, City of St. Albans, City of
Auckland, City of Cape Town, City of Colombo, City of Glasgow, City of Guildford,
City of Lancaster, City of Liverpool, City of London, City of Oxford, City of Welling-
ton, Clan Grant, Clan Macgillivray, Clan Macgregor, Clan Macilwraith, Clan
Macindoe, Clan Macinnes, Clan Macintosh, Clan Macintyre, Clan Maclaren, Clan
Maclay, Clan Macleod, Clan Macnab, Clan Macnair, Clan Matheson, Clan Ramsay,
Clan Ranald, Clan Robertson, Clan Ross, Cotswold, Cretic, Crystal Sapphire,
Cumberland, Cyclops.

Deido, Demodocus, Derbyshire, Donegal, Dukesgarth, Dumbaia, Dumurra,
Dunadd, Ebani, Edenmore, Edinburgh Castle, Egton, Encounter Bay, Esso Caledonia,
Esso Cambria, Esso Mercia, Esso Warwickshire, Esso Ulidia, Eucadia, Fernie, Fern
Moor, Flinders Bay, Flintshire, Floristan, Foreland, Fourah Bay, Furness Bridge,
Galway, Geestcape, Gene Trefethen, Gladstone Star, Glenfalloch, Glenlyon, Glenogle,
Glenpark, Gothland, Hazelmoor, Himalaya, Huntingdon, Ionic, Illyric, Jervis Bay,
FJumna, Kano Palm, King Alfred, Kinnaird Castle, Kohistan, Kowloon Bay, Long-
stone, Liverpool Bay, London Harmony, Mabel Warwick, Mahronda, Manchester
Vigour, Mahseer, Mataura, Menestheus, Mitra, Moreton Bay, Newcastle Star,
Nigaristan, Nurjehan, Orenda Bridge, Osaka Bay, Otaio, Otaki, Pando Gulf, Pegu,
Pendennis Castle, Pennyworth, Port Auckland, Port Chalmers, Port Launceston,
Port New Plymouth, Raeburn, Registan, Ronsard, Rothesay Castle, St. Merriel,
Serbistan, Serenia, Silversand, Southampton Castle, St. Margaret, Sugar Refiner,
Sydney Bridge, Tabaristan, Tactician, Tairea, Tantalus, Temple Arch, Teviotbank,
Titan, Tokyo Bay, Tongariro, Toronto City, Townsville Star, Trefusis, Treneglos,
Trentwood, Turakina, Turkistan, Ulster Star, Victore, Westminster Bridge, Westmor-
land, Worcestershire, Zaphon.
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Electrification in the Atmosphere

By G. E. MILLWARD
(This article is reproduced from Safety at Sea International, November 1974, by kind permission of the Editor.)

Atmospheric electricity presents a hazard to shipping and there have been several
serious fires caused by lightning strikes on tankers. There have also been a number
of explosions during tanker cleaning. It has been suggested that there are some
similarities between electrical conditions in a thunder-cloud and the mists in tankers.
This article attempts to clarify the situation.

Introduction

During 1971 over a quarter of a million tons of shipping totalling 42 vessels, was
lost due to fire and explosion. The cause of these and other similar disasters can be
classified into three main categories: (@) events caused by electrical failure or human
error (with which we are not concerned), (b) events caused by natural phenomena,
such as thunderstorms and (c) events taking place during tank cleaning. The inci-
dences of explosions during tank cleaning are well known (Safety at Sea, 1973).
However, the effects of lightning have a long history (Hampshire, 1974), and there
have been several serious misfortunes recently. In 1970, the British Architect was
struck by lightning, when in ballast in the Persian Gulf and an explosion took place
followed by a fire. On 26th February 1971, the British Bombardier was loading
crude oil (non-inerted tanks) in Baniyas, Syria, when one of the foredeck gas risers
was struck by lightning and venting hydrocarbons were ignited. Thunder had been
heard and the storm headed in the direction of the ship, so the loading should have
stopped. In this case it was fortunate that the fire was put out by forcing steam up
the gas riser. This was a makeshift operation that was hindered by burning paint
falling from the mast. The gas riser of the British Energy was struck when the vessel
was north-north-west of Cap Bengut on 3rd February 1973. It took three hours to
extinguish the fire and no doubt all concerned were aware of the consequences of a
“blow-back” explosion. A major tank tragedy occurred in 1972 when the Greek
ship the Princess Irene was struck by lightning off St. Nazaire. This resulted in six
deaths and injured more than 3o of the crew.

In addition to these reports of fires and explosions, atmospheric electricity can
pose other hazards for the mariner. In April 1972 the Flinders Bay experienced
continuous lightning off the south-east coast of Africa. The electrical activity was
so intense that the Decca navigator was rendered useless. Also there have been
numerous reports of St. Elmo’s Fire on pointed objects (The Marine Observer, 1974)
which is symptomatic of high electrical charges and is a potential danger, particu-
larly in the presence of combustible atmospheres.

Clearly then atmospheric electrical phenomena pose a problem for the continued
safety of ships’ personnel and for successful commercial operation, particularly
with the transport of inflammable cargo such as crude oil and liquid natural gas.
In addition, there are substantial charges generated during tank cleaning and the
question of man-made thunderstorms has been raised (Safety at Sea International,
Vol. 59, p. 25, 1974). This article attempts to rationalise the observed phenomena,
both natural and man-induced.

The fine weather electrical field

The atmosphere has a vertical electric field, in clear sky conditions, which is
directed downwards. The field is due to the presence of small, mobile carriers of
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Fig. 1. The fine weather distribution of positive ions and negative ions in the lower
atmosphere.

electricity called ions, which are charged either positive or negative. The latter are
more prevalent in the first 2 kms of the atmosphere, so that the earth’s surface is
negatively charged, as shown in Fig. 1. These ions are produced mainly by the de-
composition of radioactive material in this region of the atmosphere. The positive
ions become more important above the 2-km level and these are produced mainly by
extra-terrestrial cosmic rays which are continually bombarding the upper atmos-
phere. The intensity of the vertical electric field averaged over the whole earth is
about 12 V/m, although in industrial regions, where the air is polluted, 350 V/m is
not uncommon. Clear air discharges are virtually unknown because dry air is a poor
electrical conductor and requires a potential gradient of about 3 x 10%® V/m, al-
though the presence of water drops in the air reduces the maximum required. It
becomes clear that in order for discharges to take place, the fine weather field must
be substantially enhanced within a thunderstorm.

Thunderstorms and charge generation

Cumulonimbus (Cb) clouds towering up to heights of 12 km are usually the indica-
tion of an approaching thunderstorm. Usually they are associated with great upward
and downward movements of air which are the driving force behind the storm.
The life cycle of a Cb cell lasts several hours, although should a cluster of cells
exist they can be self-sustaining so that the whole system may last several days.
The rising moist air in a growing thunder cell begins to form cloud droplets and
latent heat of condensation is released, which assists the vertical ascent of the air.
Raindrops then begin to form through the collision and coalescence of the cloud
droplets and this means that they are subjected to varying temperatures according
to their height, as shown in Fig. 2. The lower part of the cloud is composed mainly
of water droplets. Supercooled droplets, which exist in the middle part of the
cloud, are still liquid at temperatures well below o°c. At — 40°c all the water freezes
so that in the highest reaches of the cloud the water is in the form of ice crystals.

Lightning commonly begins more or less simultaneously with the appearance of
precipitation and so it is possible to infer that the water droplete are responsible
for charge generation. Indeed, Simpson in 1909, proposed that the violent disrup-
tion of a water drop (after reaching a size of about s§mm diameter) tends to make the
largest fragments positive and the fine spray from the surface film negative. The
large positive drops fall to the base of the cloud while the negative spray is carried
aloft by the updraft, but observations have shown an opposite charge distribution,
as shown in Fig. 2. Although the Simpson mechanism cannot explain the generation
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Fig. 2. The distribution of ions and water in a cumulonimbus cloud. The light ice

splinters and crystals carry positive charges into the upper levels while the heavier

hailstones and rain carry negative charges to the base of the cloud. The area of positive
charge at the base, near the region of the updraft, is of uncertain origin at present.

of the main charges in the cloud, it may explain the small positive centre at the
cloud base, whose actual origin is still under discussion.

Many of the current theories of the generation of electrical charges are based on
the effects of freezing. A generally-accepted theory involves the thermo-electric

§ ‘____Ice Splinters
+( O + / l
Ny
4 \+0 ?
/ ofw

Hailstone
«  with Residual

Negative Charge

Fig. 3. The thermo-electric effect in supercooled droplets, actual size o2 mm.
a., The migration of positively and negatively charged ions under the
influence of the temperature gradient. The drop has a solid skin and a

liquid centre.
b. The freezing process continues and the expansion of the centre causes
the shattering of the outer skin.

effect in supercocled droplets, a schematic diagram is shown in Fig. 3. The super-
cooled droplet freezes inwards from its surface and during the initial stages, when
only the surface skin is frozen, there is a migration of H* and OH~ ions (the ionic
constituents of water). The positively charged hydrogen ions (H*) migrate toward
the cooler surface, while the hydroxyl ions (OH~) move towards the relatively
warmer interior. Subsequently, the core will begin to freeze with the consequence
that the water expands. This expansion causes the previously frozen outer skin to
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rupture, producing small ice splinters which are positively charged. The lighter
splinters are raised to the top of the convection cell in the updraft, while the nega-
tively charged pellets fall to the cloud base under gravity. It is this process which is
probably the most important in the generation of intense potential gradients and
which produces typical distributions of charge shown in Fig. 2. However, there are
a number of other mechanisms, of minor importance which have been suggested,
but the electrical conditions inside a thunderstorm are so complex that the under-
standing is far from complete.

The lightning discharge

A lightning flash will occur when sufficient charge has been generated and
separated to overcome the resistance of the air. The discharge may take place be-
tween clouds, within clouds or between cloud and ground (usually about 40 per cent
of all flashes in the U.K.). The intracloud discharges take place where the potential
gradient is maximized (Fig. 4), as shown by the close grouping of the lines of equal
charge density in the diagram. The electrical field strengths eventually become so
large that in spite of the poor conductivity of the air, electrical neutralization takes
place in the form of a spark discharge. However, a single flash or series of flashes
does not result in complete neutralization as new positive and negative species are
being continually produced in the cloud. In the case of cloud-to-ground flashes
the negative part of the cloud induces an equal positive charge in the earth below it,
and from time to time flashes occur to neutralize this charge.

Numerous observations show that the lightning flash consists of several successive
strokes which follow the initial discharge channel (Fig. 5). The leader stroke builds
steadily downward in a step-wise fashion, from the cloud to the ground at a speed
of about 15 km/sec. The steps have a length of 100 metres, with resting stages of
several millionths of a second, and reach the ground in o-or seconds. ‘T'his stroke is
only faintly luminous. The second stage is the return stroke from ground to cloud
and transfers positive charge from the earth at speeds of up to 100,000 km/sec, with
maximum currents of 20,000 amps. This stroke is intensely luminous. After a tenth
of a second the dart leader descends along the channel, taking approximately a
thousandth of a second. This is followed by a second return stroke and the dart/
return stroke cycle may be repeated several times during which successive portions
of negative charge, in the lower part of the cloud, are tapped off.

Usually, the discharges are directed earthwards at a pointed, electrical conductor,
which has a high positive charge density induced at its surface. Suitable conductors
are ice needles in the free atmosphere, vegetation, ships’ rigging and even hair and
hands. The conductors are sometimes surrounded by a luminous glow which is pro-
duced by the migration of the positive ions under the influence of the intense electric
field. This is a ‘point-discharge’ and is often described as St. Elmo’s Fire. The
‘point-discharge’ has an important role since it assists the discharge of lightning
from the cloud. Lightning occurring over the sea is usually more violent than over
land because of the lack of raised objects to strike. The consequence is that the field
strength becomes relatively greater before a lightning flash takes place.

Ball lightning can be described as a roughly spherical mass of glowing air of
about 20 cm diameter with a lifetime of a few seconds. Unfortunately, ball lightning
is a random phenomena so that no scientist has actually set up an apparatus in its
presence. However, laboratory simulations have been attempted and it is assumed
to arise from the intersection of one lightning channel with another. The charged
particles at the intersection are held by the magnetic fields associated with the
strokes, but work on this phenomena continues. Recently there has been some study
(Karma, 1972) of the electrification in dust storms. Electric sparks, several metres
long, have been observed from the tops of sand dunes, with potential gradients as
low as 2,500 V/m. Again, further work is being done to elucidate the precise nature
of this discharge.

119



Intracloud
Discharges
+ 4+
+ 44+ 4+ |

Lines of equal T F
+ + +

Charge

Fig. 4. Electrical discharges within clouds. The lines are of equal charge density

and the discharges take place in a region where the potential gradient is at a maxi-

mum. The updrafts assist the charge separation process and ultimately the field
strength becomes so large that a lightning flash occurs.

Lightning damage

The damage caused by lightning falls into four important groups—electrical,
thermal, mechanical and magnetic. The first effect is due to the passage of an ex-
tremely large current, in the kilo-ampere range, in a short time. This means that
damage to electrical equipment can be caused, through inductive effects, without a
direct strike. Thermal damage is caused by the high temperatures, in excess of
20,000°C, generated in a lightning stroke. This heat may cause the quartz in sand to
liquify and there have been reports of thermal damage to glass caused by ball
lightning (Mclntosh, 1973). In order for lightning to cause combustion, a suffi-
ciently high temperature has to be generated for a sufficient length of time. Many
laboratory tests show that gas ignition is possible providing the fuel/oxidant ratio
is correct. However, currents of greater than 10 kilo-amps lasting for ten millionths
of a second will not set fire to wood, but there are numerous reports of organic
materials, such as straw, catching fire under these conditions. The mechanical
effect of lightning is caused by the fact that the pressures developed in a lightning
channel may be 2o or more times atmospheric pressure, so that a large pressure
gradient is set up. The pressure waves travel at the speed of sound and can cause
significant mechanical damage to ships, such as the crushing of hollow steel masts,
The magnetic effect of lightning is still an area for active research, but its influence
is manifest by objects having their exterior walls sucked outwards.

Distribution of thunderstorms

At any one instant it is estimated that approximately 3,000 thunderstorms are in
operation over the globe. They reach their greatest frequency in equatorial lati-
tudes, which have roughly 2o thunderstorm days per year over the sea and 6o days
per year over the land. The combination of heat, humidity, buoyancy and the
presence of numerous weak disturbances in the vicinity of the equatorial convergence
is an ideal situation for thunderstorm generation. From equatorial latitudes there is
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a general decrease in frequency toward the poles, beyond latitudes 60° to 70°
thunderstorms are very few. This poleward decrease is evidence of the requirement
for high surface air temperatures in the production of strong upward convection.
There is also a latitudinal shift of thunderstorms following the seasonal movement
of solar radiation, so that their frequency tends to maximize in the summer hemi-
sphere.

‘Man-made thunderstorms’

‘T'ests made during tanker cleaning operations indicate that an electrically charged
mist is created by the high-velocity water jets, The conditions in the mist have
been linked to those in a thunderstorm, since the origin of tanker explosions appears
to come from electrostatic effects within the mist. The field strengths measured in
the tanks rarely exceed 50,000 V/m which is well below the breakdown potential in
air, even in the presence of water drops. This precludes intramist discharges and
possible conventional mist-to-ground strikes. However, the possibility of inducing
high surface charge densities in pointed objects is real and point-discharges have
been observed from probes inserted into tanks during cleaning. This discharge is
not of sufficient intensity to cause ignition to the combustible gases. The main
danger seems to arise from the dissipation of the accumulated charge on a pointed
object, to nearby ground. The spark produced is often of sufficient intensity and
duration to cause ignition.

Uncertainty still surrounds the origin and distribution of charges in these mists,
but the icing of water plays no part in the generation of an electric field as it does
in Cb clouds. Therefore, it may be possible that a re-evaluation of the mechanisms
of charge generation involving the rupture of water droplets (as proposed by
Simpson), is necessary. If this is the case one might expect to find the reverse
charge distribution in tanks to that observed in clouds (Fig. 2), namely the positive
charges would accumulate at the bottom of the mist. Whatever the case, the results
of the European, American and Japanese research teams are eagerly awaited by the
maritime community.

Stepped Leader Shoke Return Stroke Dart Leader Second Relurn
{Chonnel Formation) {Luminous) Siroke Stroke

————————————————————————— Cloud

1\ Base
+
10km
-+
- - +
v — = i Ground
Time Scale for W isec 107 5%sec 107%5ec 10" %sec

Each Stroke

Fig. 5. The series of events in a lightning discharge from cloud to ground. After the
initial channel formation stroke, the subsequent strokes move along the same path,

Conclusions

The solutions to the problems posed by atmospheric electricity, both natural and
man-made, are being approached on two fronts. Firstly, the maritime community
is laying down guidelines of safety to minimize the risk of explosions during tanker
cleaning operations (Safety at Sea International, 1973). However, it does seem that
the rules regarding the cessation of loading in the presence of atmospheric electrical
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activity need to be more strictly enforced. In addition, more advanced instrumenta-
tion is being fitted to tankers in order to prevent explosions. The inert gas systems
which give an extra margin of safety, are being fitted to some VLCCs, although
there are still many vessels without the system. Recently B.P. have placed an order
for flame arresters to be fitted to the masthead gas riser of their tankers. This device
prevents the passage of flame into the cargo tanks, should the exhaust gasses be set
alight during an electrical storm. However, until these devices are installed on all
ships, lightning strikes will still pose problems. It may be worthwhile therefore,
reconsidering the use of properly designed lightning conductors, so that should a
strike occur it is directed away from the danger areas of the ship. The second ap-
proach is being made by scientists who are seeking to evaluate the mechanisms of
charge generation and studies are also being undertaken to find methods whereby
the electrical ‘sting’ can be taken out of thunderstorms using a seeding technique.
Lightning suppression has been achieved by seeding thunderstorm clouds with
large numbers of fine aluminium strips, but the precise value of this technique has
yet to be estimated.
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Birds Aboard

By Major THE HonN. H. DoucLas-HOME

During my very pleasant voyage from Cape Town to Hamburg, Captain P. A.
Chubb, Master of the m.v. S.4. Tzaneen lent me some copies of the magazine The
Marine Observer. In this publication a section is devoted to interesting observations
made by ships’ officers of birds, insects, fish, whales, bioluminescence, tropical
storms and other phenomena.

‘This magazine is sent regularly to the S.4. Tzaneen for she is one of the many
vessels that every six hours log observations of the weather. These entries are
formed into code known internationally and transmitted either to the Weather
Bureau at Pretoria or to the British Meteorological Office at Bracknell.

One of the articles concerned a bird which landed on a vessel in mid-Pacific and
refused to eat the meat, fish and vegetables it was offered. The bird was later
identified as an osprey which feeds exclusively on live fish, hovering with beating
wings over the water and plunging feet first to secure its prey below the surface
with its talons.

For the benefit of mariners who may find birds on their voyages, 1 thought it
would be of interest to describe the food best suited to their feathered visitors.

Sea-birds

Food. Some birds will eat anchovies but generally, small birds will eat whole or
chopped sardines with oil from the tin and large birds will take raw pieces of fish
and thin strips of liver or beef.

Drink. Salt water.

Casualties. For broken legs or wings use a thin splint of wood firmly fixed with
elastoplast.

Passerines (small perching birds)

Food. One could carry a packet of budgie or canary seed and a packet of grit
which is essential. If there is no seed, then use crumbed cornflakes, grapenuts or
biscuits,

Drink. Fresh water and a bath (a soup plate with a few stones in it to prevent the
bird slipping).

Casualties. Usually a match and elastoplast is adequate for broken wings or legs.

Birds of prey (falcons and hawks)

Food. Thin strips of raw liver or beef.

Drink. Nothing.

These birds eat a lot and they like a dark place to sleep. They are also the easiest
types to keep alive and tame.

Insect feeders (warblers, i.e. small or very small migratory land birds)
Food. They are almost impossible to keep alive unless one has packets of goldfish

food or ants’ eggs. Grit is also necessary.
Drink. The remarks about small perching birds apply.
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SPECIAL LONG-SERVICE AWARDS

On 26th February 1975 the Annual Barograph Awards were made to four shipmasters
who qualified for these awards by virtue of their long and enthusiastic service to
the Meteorological Office. Four of these awards are made annually and on this
occasion we were fortunate to have present three of the 1973 recipients and the
final recipient of 1972 who had been unable to attend previously. The uncertainties
of the shipping industry being what they are; only twice since the innovation of
these awards in 1948 have we been able to get all four shipmasters, in any one year,
together at the same time,

The three shipmasters able to be present this year were, as announced in the
April edition of The Marine Observer, Captain A. B. Stalker of P. & O. Lines,
Captain D. G. Thomas of Manchester Liners and Captain G. V. Barnes of the
Bristol Steam Navigation Co.; together with Captain J. A. North, also of P. & O,,
who had been unable to collect his award on former occasions. We were pleased
also to welcome to the ceremony the wives of all four shipmasters; two representa-
tives of P. & O., Captain Davies Assistant Marine Superintendent and Mr. Fisher of
Personnel and two representatives of the Bristol Steam Navigation Co., Mr. M. M.
Melsom and Mr. R. W. Knapp.

The presentations were made by Mr. J. K. Bannon, Director of Services of the
Meteorological Office. Mr. Bannon after thanking the recipients for their valuable
voluntary work on behalf of the Meteorological Office, stressed the importance of
ships’ observations, not only now but also in the future. In spite of meteorological
satellites, surface observations were of primary importance and would continue
to be so in the foreseeable future. A photograph taken at the presentation is repro-
duced opposite page 101.

After luncheon with Mr. Bannon and senior officers of the Meteorological Office
the visitors were conducted on a visit through the more interesting sections of the
Office.

Captain J. H. B. Weston of P. & O. Lines, the fourth qualifying Master for the
1973 awards was unable to be present; but as soon as opportunity offers it will be
our pleasure to present Captain Weston with his award.

J.D.B.

ICE CONDITIONS IN AREAS ADJACENT TO THE NORTH ATLANTIC
OCEAN FROM JANUARY TO MARCH 1975

JANUARY

In the Gulf of St. Lawrence, the ice developed rapidly with the temperatures lower than
normal. In the Davis Strait and off the coast of Labrador and eastern Newfoundland there
was an excess of ice, the spread eastward being associated with anomalies for offshore winds
and low temperatures. The deficit of ice in the previous month over the Greenland Sea was
largely eliminated as a result of anomalies for northerly winds with low temperatures. Deficits
of ice persisted, though, in the Barents Sea and the Baltic where the anomalies were mostly
for south-westerly winds with higher than normal temperatures.

FEBRUARY

The spread of ice in the Gulf of St. Lawrence continued rapidly and with a west to north-
west wind anomaly and temperatures much lower than normal there was an excess of ice
by the month end. A strong north-west wind anomaly and much below normal temperatures
also brought a spread of ice south-eastwards off the coast of Newfoundland, well south of the
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normal edge at this time of year. The deficiency of ice in the eastern Barents Sea was main-
tained while in the Baltic the higher than normal temperatures kept the ice cover predominantly
within the Gulf of Bothnia. In the Greenland Sea, north of 71° north, the excess of ice can be
accounted for by the strong south-west to west wind anomaly.

MaRCH

More extensive ice than normal persisted over the Gulf of St. L.awrence after the excep-
tionally cold February. However, the tongue of ice which previously extended south-east
off the coast of Newfoundland cleared quickly during March with an anomaly for south
westerly winds. Southerly winds moved back the ice edge along the south-east coast of
Greenland but there was some advance of ice towards western Iceland with more veered
winds in that area. ‘The deficit of ice that developed between Iceland and Spitzbergen are not
really explained by the anomalies of pressure and temperature. In the eastern Barents Sea
and the Baltic, the deficits of ice—a feature of recent months—persisted, with temperatures
well above normal.

P.A.
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Personalities

TRANSFER.—Miss ELLA J. SUTHERLAND, after serving for 8 years as Sub-Editor
of The Marine Observer has been transferred from the Marine Division to another
branch in the Meteorological Office.

During the years Miss Sutherland served in the Marine Division she carried a
very heavy work load in dealing with all our marine publications and devoted tireless
energy to the problems of sifting meteorological logbook extracts, assisting in ob-
taining valuable comments from experts on ornithology, biology, entomology and
numerous other subjects, sub-edited articles, log items and comments. The tidy
presentation of the magazine and its despatch to ships with the minimum of delay
is to be credited to Miss Sutherland who has kept the interests of observing officers
in the Voluntary Observing Fleet uppermost in mind.

We hope her new job will be less arduous and equally rewarding.

G.A.W.

NOTICE TO MARINE OBSERVERS
Port Meteorological Office, Miami, Florida

On page g1 of the April 1975 edition of this journal we published the name and
address of the Port Meteorological Officer in Miami. Since then the telephone
number of the office has been changed and 1s now amended to (305) 350-1333.
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Trawlers

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

ey sail).
SKIPPER RADI0O OPERATOR OWNER/MANAGER
B. Ball .. B. Rowbotham B. A. Parkes
J. W. E. Boyle C. Bird . Boyd Line Ltd.
P. Grayburn C. Watkins . . T. Hamling & Co. Ltd.
A.]Ja .. M. W. Stather T. Hamling & Co. Ltd.
{i N. Kerr R. | .. British United Trawlers Ltd.
. Pepper P. R, Hickson Northern Trawlers Ltd.
D. Platten M. W. Stather T. Hamling & Co. Ltd.
!l; Stevens B. Rowbotham B. A. Parkes
. Thresh C. Bird Boyd Line Ltd.
Light-vessels
NAME OF VESSEL MASTERS
Dowsing .. R. Halfnight, A. Richards
East Goodwin .. F. {.IShilli_ng, B. E. Nobes
Falls .. .. A. H. Robinson, W. Semple
Galloper - H. R. Barnes, E. L. Jaeger
Humber . F. W. Grice, S. F. Goose
Newarp . G. A. Harris, L.. R. Long
North Carr . .. .+ | J. Leask, T. H. Henderson
Royal Sovereign (Lt. Tower) A.'T. Whiston, W. F. Fagg
St. Gowan . .- .. | M. J. Shearer, S. R. Woolnough
Seven Stones A. W, Allum, T. G. Northcott
Shambles H. Price, J. Rudd
Shipwash . W. F. Dalby, R. Cadman
Smith’'s Knoll .. F. Harrison, B. H. Holmes
South Rock D. Hawkins, S. E. Griffin
Varne .. G. 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 Pritain, Captains are requested to point out any errors or ormissions in the list.

NAME OF VESSEL MASTER OWNER/MANAGER
Ashington . A. M., Arkley Stephemon Clarke Shipping Ltd.
Avalon . . - W. Bramhill British Rail
Bardic Ferry .. C. K. Hughey Atlantic S.N. Co. Ltd.

Brenda . J. A. Henderson Dept. of Agriculture & Fisheries for Scotland
Brian Boro:me C. B. Powell British Rai
Caesarea J. D. MacMillan British Rail
Cambria . G. Davey .. British Rail
Cerdic Ferry A. D. Young Atlantic S.N. Co. Ltd.
Clansman D. M. Martin David MacBrayne Ltd.
Claymore A. Campbell . David MacBrayne Ltd.
Columba A. C, Free .. . David MacBrayne Ltd.
Corbank Green .. . Ocean Transport & Trading Ltd.
Doric Ferry . Hockings . Atlantic S.N. Co. Ltd.
Dorut Coast % Spence . P, & Q. Short Sea Shipping Ltd.
G. Remhawe - Southern Ferries Ltd.
Duke of Argyll {) D. N . British Rail
Duke of Lancaster Pontmg, M.B.E. . British Rail
Duke Rothemy S. Gardner . . . British Rail
?r P. Mattocks . Esso Petroleum Co. Ltd,
mehdl . G. Innes. . . Aberdeen Coal & Shipping Co. Ltd.
. K. Davidson . Northern Lighthouse Board
ram tond’yke H. S. Platton . Klondyke Shipp m£Co Ltd.
Star . G. A, Paton . Frendo (Lon o
Hamble N. Macleod . Shell-Mex &
Hebrides .. J. H . . David MacBra e Ltd
Helmsdale .o A.F.Ross .. . Northern Trading Co. Ltd.
Hibernia .. Peters .. British Rail
Iganess Bay . G, Dennison Elwick Bay Shipping Co. Ltd.
Jonic Ferry W. Close .. Atlantic S.N. Co. Ltd.
Lairdsfox .. K. Sudgeon Belfust S.S. Co. Ltd.
Loch Carron .. McKinnon David MacBrayne Ltd.
Malling .. . Munger . Stephenson Clark Shipping Ltd.
Moyle . .e W. Davey . Shamrock Shipping Co. Ltd.
N, ator . . N. Cannock Decca Navigator Co. Ltd.
Py E’uerard . Lear . T. Everard Ltd.
Pharos . M. Fraser Northern Lighthouse Board
Pointer . W. B. Browne . Coast Lines Ltd.
Pole Star G. Reid . Northern Lighthouse Board
Portelet. . { D. McFaul . Onesimus Dorey Ltd.
 Mawr . Pritchard . British Rail
Rosemarkie S. R. Gurton . W. N, Lindsay & Co. Ltd.
St, Clair D. C. Gray North of Scotland Shipping Co. Ltd.
St. Edmund M. Gregor British Rail
St. George A. C. P. Brading British Rail
Sarnia .. o C. Barker British Rail
Slieve Donard . . R. Crane British Rail
Sussexbrook . A. Cooper County Ships Ltd,
Ulster Queen K Lynch Belfast §.S. Co. Ltd.

William ¥. Everard

?

F. T. Everard & Sons Ltd.
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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 for the Yanuary corrective lists is required
by 10oth October each year.

AUSTRALIA (Information dated 1.2.75)

NAME OF VESSEL OWNER/MANAGER
Selected Ships:

Abel Tatman - . - .s .. | Abel Tasman Shiﬂping Ca. Pty. Ltd.
Al-Kuwait .o .s . . .+ | Kuwait 5.5, Co, Ltd.
Arafura .. . . . o -+ | Overseas Containers Australia Pty. Ltd.
Arigke .. . .e .- .- .. | Overseas Containers Australia Pty. Ltd.

riana .. o ‘e .. - .. | Overseas Containers Australia Pty. Litd.
Australian Endeavour .. . .. .+ | Australian National Line
Australian Enterprise .. . .. .« | Australian National Line
Australian Exporter .. . .. .. | Australian National Line
Baron Dunmore .. ‘e .. . .. | Scottish Ship Management Ltd.
Baron Maclay .. .. .. - .. | Scottish Ship M ement Ltd.
Beroona .. .. e .. e .. | Western Australian State Shipping Service
Bogo e - - .o . .« | Associated S.S. Pty. Litd.
Boogalla .. .. ‘e . s .. | Western Australian State Shipping Service
B.P. Endeavour .. .. .. . .. | B.P. Tankers Pty. Ltd.
B.P. Enterprise .. .- . .e .. | B.P. Tankers Pty. Ltd.
Cape Don . . .. .e . .. .+ | Dept. of Shipping & Transport, Australia
Cape Moreton .. . s - .. | Dept. of Shipping & Transport, Australia
Cape Fillar . . .a .. .. Degt. of Shipping & Transport, Australia
Carpentaria . .- .. .. | P. & O. Lines of Australia
Cathay .. .. . .s .- .. { P. & O. Lines of Australia
Cenpac Rounder .. .. . .. .. | Nauru Pacific Shipping Line
Centaur .. .o .. . . .. | Blue Funnel Line ILtd.
Chakdina .. .- .. . . .. | P. & O. Lines of Australia
Chitral .. .. e - .e .. | P. & O. Lines of Australia
Clutha Capricorn - . . «+ | Clutha Development Pry. Ltd,
Clutha QOceanic .. .. .. .. .. | Clutha Develc&pment Pty. Ltd.
Corabank .. .. e .. .. | Bank Line Ltd.

Coral Chief .. .. .. .. .. New Guinea-Australia Line Pty. Ltd.
Eigamoiya Nauru Pacific Shipping Line

Empress of Australia .. - .- .. | Australian National Line
Enna G .. . . .- .. .. | Nauru Pacific Shipping Line
Esso Gippsland .. . - . .. | Esso Petroleum {Australia)
Forreshank .. ‘e .- .. .. | Bank Line Ltd.
Forthbank . . .e .. .. | Bank Line Ltd.

jertrud Bakke .. . . - .. | Knutson Line

uavacore .. .. e - .. | Maritime Fruit Carriers . Ltd.
Harry Messel .. .. ‘e .o .- Universi[?v of New South Wales
Iron Arnhem . . .e . .+ | Broken Hill Pry. Co. Ltd.
Iron Cavalier .. . . .. .. 1 Broken Hill Pty. Co. Ltd.
Iron Dampier . .. .. .. .. | Broken Hill Pty. Co. Ltd.
Iron Endeavour .. .. . .. .- | Broken Hill Pty. Co. Ltd.
Iron Flinders . . .. .. .. | Broken Hill Pty. Co. Ltd.
Iron Kimberley .. - .. .. .+ | Broken Hill Pty, Co. Ltd.
Iron Yampi ve ‘e - .. .+ | Brcken Hill Pty, Co. Ltd,
Iron York .e .a . .. .. | Broken Hill Pty. Co. Ltd.
Island Chief - ‘e .. .. .. | New Guinea—Australiz Line Pty. Ltd.
Iv%:cnk .o . . ‘e .. .. | Bank Line Ltd.
John Burke .- ‘e - .. .. {?hn Burke Pty. Ltd.
Kanimbla . . . .. e .- .. nion Bulkships Pty. Ltd.
Kooringa .. - .o - .e .+ | Union Bulkships Pty. Lad.
Lalanga ‘e .o .o .e - .. | Scanaustral East Asiatic Shipping Co.
Malaysia . . .. . .. .- .. | Australia Line Ltd.
Manoora .. .o . .. - .+ | Union Bulkships Pty. Litd,
Manora .. .e . ‘e - .. | P. & O. Lines of Australia
Matthew Flinders .. .. .. .. | Flinders Shipping Co. Pty. Ltd.
Meadowbank ‘e .o .o . .. | Bank Line Litd.
Merkara .. .o .o .o . «. | P. & Q. Lines of Australia
Milos . ve . ‘e - .. | Australian West Pacific Line
Morvada .. . .- .. .. .. | P, & Q. Lines of Australia

ulbera .. - . .s .. .- | P. & O, Lines of Australia
Mundoora o s .. .. .. | Union Bulkships Pty. Ltd.
New Guinea Chief .. . - .. | New Guinea~—Australia Line Pty, Ltd,
Nimos ‘e e .. .. . .+ | Containers Pacific Express Line

Nyanda .. . .e . .. .. | Western Australian State Shipping Service
Papuan Chief .. .- .- .. .. | New Guinea—Australia Line Sty Ltd.
Recorder .. .. . ‘e .. .. | Cable & Wireless Litd.

Rhexenor .. .- .. e .. .+ | Blue Funnel Line Ltd.

Rosie D . .. .. .. .. .. | Naura Pacific Shipping Line

Sprucebank e . . .o .. | Bank Line Ltd,

Stentor .. .. .. . ‘e .. | Blue Funne! Line Ltd.

Surenes .. .. . - .. . {,ebsen (U.K.) Ltd.

Tauloto IT .. .- .- ‘e - acific Navigation Co. Ltd,
Temple Hall - .e .. ve .. | British Phosphate Commissioners
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Australia (contd.)

NAME OF VESSEL

OwNER/IVIANAGER

Thorsorient ‘e
1c - .-
Wambiri ..
Weirbank . .
Wongala ..

Supplementary Ship:
s Trader e

Norse Orient Line

British Phosphate Commissioners

Western Australian State Shipping Service
Bank Line Ltd.

Tucker Shipping Pty. Ltd.

Australian National Line
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CANADA (Information dated 31.3.75)

NAME OF VESSEL

OwNER/MANAGER

Selected Ships:
Achatina . .
ﬁchilles
amemnon
Tt
Allunga ..
Antenor
Arcadia

‘A. T. Cameron ..

Baffin

Bernes ..

Bluenose ..

Camsell ..

Canberra ..

Cape Grenville
to

Cornish City
Cygnus
Dawson ..
d'Iberville
Dilkara
Dumurra ..
Frobisher ..
G. B. Reed
Gulf Canada
H ro6o

H 1070
Harfleet
Hector

H. R. MacMillan

Huds

orn .
Imperial Acadi
Imperial Bedford. .

Irving Glen
Irving Stream
Ixia ..
J. E. Bernier

Yohn Cabot

Y. V. Clyne
Kakawi ..
Labrador .
Limnos ..
Maxwell ..
Nahidik ..
N. B. McLean

Norman McLeod I\"ogers

Northern Shell
N. R. Crump
Pacific Logger
Ponza ..
Port Dauphine

Princess of Acadia’ .

Quebec

Sedco ¥
Silvercove

John A. Macdonaid

.
a ..

Sir Humphrey Gilbert ..
Sir William Alexander ..

Sun Princess

P T Y RS

Queen of Prince Rr;pert
Sedco H .. ..

-

Shell Tankers (U.K.) Ltd.
Ocecan Fleets Ltd.

Ocean Transport & Trading Ltd.
Government of da
Australian National Line

Ocean Transport & Trading Ltd.
P. & 0. S.N. Co.

Government of Canada
Government of Canada
Kristian—Jebsen Litd.

Canadian National Railways
Government of Canada

P. & O. S5.N. Co.

Lyle Shipping Co. Ltd,
Government of Canada

Sir Wm. Reardon Smith & Sons Ltd.
Government of Canada
Government of Canada
Government of Canada

Empire Shipping Co. Ltd.
Ocean Transport & Trading Ltd.
Federal Commerce & Navigation Co.
Government of Canada .
Gulf Qil Canada Ltd.

Kent Line Ltd.

Kent Line Ltd.

J. & C. Harrison Ltd.

Qcean Transport & Trading Ltd.
Canadian Pacific S.S. Ltd.
Government of Canada

Imperial Oil Ltd.

Imperial OQil Lrd.

Irving Qil Ltd.

Irving Oil Ltd.

Stag Line Ltd.

Government of Canada
Government of Canada
Government of Canada

Canadian Pacific 5.S. Ltd.
Transpelaire Ltd.

Government of Canada
Government of Canada
Government of Canada
Government of Canada
Government of Canada
Government of Canada

Shell Canada Litd.

McMillan & Clyne Litd.

P. & O. S.N. Co.

Canadian Pacific S.S. Ltd.

Cia Maritima Clavelina
Government of Canada

Canadian Pacific S.S. Ltd.
Messabec Ltd.

British Columbia Ferry Authority
Shell Canada Ltd.

Mobil Oil Canada Ltd.

Silver Line Ltd.

Government of Canada
Government of Canada

P. & O. S.N. Co

T. Akasaka .. - Canadian Pacific S.S, Ltd.
Temple Inn .. . Scottish Ship Management Ltd.
Thomas Carleton . . . Government of Canada
Thorshope. . . Thor Dahl A/S

Thorsisle .. . Thor Dahl A/S

Thorsriver . Thor Daht A/S
Thorstream Thor Dahl A/S

Thorswave .. .. Thor Dahl A/S

Ungava Transport .e Hall Corp. Shipping Ltd.
W. C. Van Horne .. Canadian Pacific S.S. Ltd.
Wild Famingo .. .. P. & O. S.N. Co.

Supplementary Ship:
Emenill

‘mertllon . . .. .e Shell Canada Led.

Auxiliary Ships: . . . . i
Canada has 68 ocean-going Auxiliary Ships and 66 Auxiliary Ships operating on the Great Lakes.
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NEW ZEALAND (Information dated 1.3.75)

INAME OF VESSEL

OWNER/MANAGER

Selected Ships:
Act 3 .e .e
Act ¢ - .
Act s ..
Athel Viscount ..

Coastal Trader ..

Fijian S ft .
t)um i .e
Hamil
Hawea .
(] .
Holmdale . .
‘ames Cook
'ohn Wilson
Kaituna ..
Karepo
Karetu
Katea . .s
Kawerau .. .
Koraki .. -
Koranui .. .-
La Bonita ..
Ligar Bay .
Lorena ..
Luhesand . . .
Mahemo .. ..
Marama .. .

L A
. .

N.Z. Aorangi
N.Z2. Waitangi
Neahere
%gakum -
gapara ..
Ngatoro
Parera
Pukeko .
Rangatira . .
.’?"torm ..
ongaroa . . ..
Toa Moana .
Union Aotearca ..
Union Auckland ..
Union Australia ..
Union New Zealand
Urdon South Pact:ﬁc
Union S Ty .
Union Trans Tasman
Union Wellmgton
Valetta .

Blue Star Port Line Ltd.
Blue Star Port Line Ltd.
Blue Star Port Line Ltd.
Union 8.8, Co. N.Z. Ltd.
Shipping Corporation of N.Z.
Shipping Corporation of N.Z.
Union 5.8. Co, N.Z. Ltd.
Reef Ship spmg Co.
Union 8.5. Co. N.Z. Ltd.
Union 8.5, Co. N.Z. Ltd.
Union S.5. Co. N.Z. Ltd.
Union 8.5. Co. N.Z. Ltd.
N.Z. Government (Fisheries)
Tarakohe Shipping Co. Ltd.
Union 8.8. Co. N.Z. Ltd.
Union 5.5. Co. N.Z. Ltd.
Union 8.5. Co. N.Z. Ltd.
Union 5.5. Co. N.Z. Ltd.
Union 5.5. Co. N.Z. Ltd.
Union 8.5. Co. N.Z, Ltd.
Union 5.8. Co. N.Z. Ltd.
Reef Shipping Co.
Tarakohe Shipping Co, Ltd.
(S)hlppm Corporauon of N.Z.
mega ing Co.
Union S.S. 80 N.Z. Ltd.
Union S.5. Co., N.Z. Ltd.
Shipping Corporation of N.Z.
Shipping Corporauon of N.Z.
Union 8.8. Co. N.Z., Ltd.
Union $.8. Co. N.Z. Il:td.

Union S.8. Co. N.Z. Ltd.
Union 8.5. Co. N.Z. Ltd.
Union 5.8, Co. N.Z. Lt

Union S.5. Co. N.Z. Ltd.

N.Z. Government {Oceanographic)
Shipping Corporation of N.Z.
Maritime Carriers Ltd.

Union S.8. Co. N.Z, Ltd.
Maritime Carriers Litd.

Maritime Carriers Ltd,

Union 8.8. Co. N.Z. Ltd.

Union S.8. Co. N.Z. Lid.
Maritime Carriers Ltd.

Union 8,8, Co. N.Z. Ltd.
British Phosphate Commissioners

Waskare .. Union S.S. Co. N.Z, Ltd.

Wanaka .. e Union 8.S. Co N.Z. Ltd.

Wenchow .. .. China Navigation Co.

Zaida ‘e P. & O. (NZ}Ltd

Ziva P. & 0. (N.Z.) Ltd
Supplement Shlps

El:ahungam:y . .s N.Z. Railways Department

Aramoana .. - N.Z. Railways Department

Aranui .. .. - N.Z. Railways Department

Aratika e .. N.Z. Railways Department

Milburn Carrier .. . N.Z. Cement Holdings Ltd.

Teesta .. . P, & 0. (N.Z.) Lad.

Titoki Anc h r Shipping & Foundry Co. Ltd.

Totara Anchor Shipping & Foundry Co. Ltd,
Auxiliary Ships

New Zeeland also has a fleet of 5 Auxiliary Ships currently reporting,
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