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The winter of 1962-63 hU3 been assessed by Manley (1963) on tho basis

of tho moe.n teoperature during the thrce months December to Februe.ry aS

being the most severe in tho English oidlands sinco thc year 1740. In the

light of this it is intercsting to exanino the availablosurfacc temperaturo
I

date. tukan in the scuthern North Soe..

During the early months of 1963 the Lowastoft research vessel CLIONE

carried out sone intensive ügg m1d larval survoys in the Southern Bight of

thc North See. using tho MAFF lligh-Spcod Tow Net und the surface temperatures

recorded by the ship's thermograph have provided a good picture of

tenporature changen in tho contral part of the area during winter. In con

junction with data fron light-vcssols and the standard ICES sampling routes

aseries cf charts has been drawn of tho surface tompcraturc distribution.

~. Thc thermograph used by the R. V. CLIOIm h2.S Hs bulb at a depth cf

approximately 4.5 metres below thü surface. The instrument W2.S calibrated

by comparison with Nanson-Pettersson water bottle observation::> during two

cruises of the series. On the chart of temperature distribution the ship's

station positions (usually tow-net or tre,wling stations) have been shorm

und in most cases thermograph records of teoperature along tho track to

and fron tho ship's vlorking arees have been availuble. A Nansen-?ettersson
,

water bottle ~ns u30d for tho observations made in the ~ush-Humber area in

early February by R.V. TELLlNA. Temperatures taken by tho Gnlloper and

Verne light-vesscls and cOITOercial vessels on ICES routes 18, 61a and 68
wore taken through tho ships' condenser intakes at le33 than 5 metres depth.

Temperatures '1ere taken by canvas buckot on lCES route 32 bofore 14 January

and through the condonser intake after this date. Observations at the

Smiths 1~10l1 light-vessel ~ere made with a'Lumby surfuce sampler. No

attempt has been made to corroct thc position of the observations for

variation during tid~l periods.

~tribution of Temperaturo Figures 1-9 show the distribution of temperature

during periods of from four to six days chosen to include the R.V. CLIONE
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cruisos und as much roasonnbly synoptic routine sunpling data as possible.

A key to tho data usod for euch fiGure is given in tho Appendix. Thc most

i~~ediutcly noticeable feature of the charts is tho isolation of the warmer

water in the contro of tho Southorn Bight from wator of c~mparllble tenperaturo

to north and south, sUSßGsting that tho prodominating casterIy winds had

severely reducod tho flffif through tho straits of Dover and fron tho north

alonG the castern COllst of England. Conparison of tho position of tho 30

isotherm on Figures 2-5 shows a shrinking of this warn patch (No 4° water

was cncountcred after 29 January in tho Southern Bight) and u small north

ward displacement of its centre from about 51 0 50'rr. in late January to

about 520 15'N. in mid Fobrunry. By 2-6 March (Figurc 8) tho warmest water

to be found in this patch was at about 2.8°C. Tho final chart in tho sories,

(Figure 9) shows warmer water advccting into the aroa from tho south, the

rivers and the coastal areas and broaking up tho prcvious pattern. A small

area above 30 C has re-forned in 53°N. latitude.

Tho largcst area of cold water wus found off the Dutch coast and

Frisian Islc.nds, where it extendod nuch farther to seaward thun Hatcr of thc

samo tcmporature on tho English coast. Sou icc formed ulong thc Dutch coast

and extended 8 I:liles offshoro \;hon CLIONE entored IJr.J.iuden on 1 Itbrch. In

Figures 3 und 4 where information is avuilable fron the Humber und üush area

the contrast betwecn thc two coasts in the position or thc corrcsponding 00

isotherI:ls is evident.

In thc northern part of tho area under considcration thc data arc too

sparso to give nore than an approximatc idca of thc course of thc isothcrms,

but thoshoal watcr of the central Dogger Bank seens to have cncouraged the

oooling of the incoming Atluntic water as it did in the winter of 1929 as

noted by Lunby and Atkinson (1929). The station on leES route 61a situated

in approxinately 55°14'N., 020 03'E. was colder than either of thc two

adjuccnt stations to tho north-west and south-east on twelvo SUCCGssivo

pasnages along tho route between 29 Deconbcr 1962 ~d 7 April 1963.

Discussion Thc winter wan notabIo for the stoady eastcrly airflow from the

Continent and Figure 10 shows the north-south ßnd cast-nest wind compononts

at Gorlcston, averagod daily fron four obncrvutions at the main synoptic

hours as given in the Daily Weather Roports of the British Metoorological

Office. An oasterly component of the wind was absent for only 18 of the

73 duys betwoen 22 December und 4 March, and south-westerlies, significant

from thc point of view of flow into tho Southern Bight through tho Straits

of Dovor, blew on only three days betwcen 11 Docember und 5 March. It

would be unwise to infor too nany detailed aereements betwoon thc water

tenporature fluctuations ovor tho wholc area and tho winds at one station,

but in Figure 11, which shows the variation of surfaco tcnperature at five

•



••

e
-.

•I-.

'.

points from the north-west Dogger Bank to tho Verno light-vcssel, tho

acceleratod fall of tomporaturc at tho onset of the easterly winds during

thc last tcn days of Doccmber wes nost-merkcd ct tho Varno and S@iths Knoll

light-vessels end was distinguishabloat thc position on the north-west

Dogger Baruc. Tonper~ture~ at thc Gallopor light-vossol fell during all

Dccember, possibly due to thc oooling of tho outflowing Thanes water undcr

thc unusually clear skies cxpericnced at tho bcginning of thc nonth. (Thc

menn cloudinoss at Gorleston for thc first 10 d~s ef Dcocmber from four .

obsorvetions per d~ wes 2.3 oktas).

Figure 11 hessovcral additional features ef intorest. Thc observations

plotted are from the throo light-vossels in tho area, a station on ICES

routo 61a situatod on thc north-uest of thc Dogger Bank and e point in the

~iddle of tho Southorn BiGht \,h8rC the R.V. CLIONE surveys have allowcd the

tonperaturc to ce read or estiT.1ated, thc upporoost graph ef the series being

the nost northcrly andthe botton one the nost southerly. Inmodiatoly

noticeable are tho diffcring dates of thc minimum at the stations. At thc

Varnc light-vosscl, situatcd in the narrowest part of the straits of Dovor

tho ninimuL1 tonpcraturo occurred on 5 February nnd .'ms followed by a sharp

rise of temperature as winds becane south-castcrly and as waroer water

advected up thc English Ch~nnel. Piguro ~ shows that temperatures rose by

over e. dcgreo on lCES route 68. This temperatur€) rise V1as not apparent at

thc othcr stations, nlthough thc fall of te~perature was chccked at the

Gnlloper light-vOGscl at this ti~e. Tho subsequent G~all rises at this

station and atthe Sniths I(noll may ~ell be due to renewod oasterly and

north-easterly winds having brought thc somowhat wurmer water in tho contra

of the Southern Bight towards tho English const rather than to Channel watar.

Howevor, tho toopernturo at thc VQrne did not aGain fall as low, unlike that

at the Sniths l(noll v,hich reachod its mini:.nun on 21 February. At the

Galloper nnd on tho north-~cst DOGger Bank thc temperaturc was atits

lowost in early March nnd that in the centra of the Southern Bight was still

falling upto tho R.V. CLlONE's last visit to that vicinity in mid-l~arch.

The character of each of the curves is dinsimilar and oay bc important with

reGard to thc biologieal conse~ucnccs of the abnormal winter: At the Varne

nnd Gcllopcr stations cooling and warning of thc water was rapid end dis

continuous, whilst at thc Smiths Knoll and on the north-west of tho Dogger

Banktho rates of fall and risc, although still rapid, were steadior ~d

lovelIed off for ~ langer period at the minimum tomperatures reached. It

is intarosting to coopare tho lengths of tioe during which temperaturo was

belovl, let·us say, 3~50C. At the Varne and Galloper, whcro minim~ nere'
o 0 . 0 81.5 and. 1.3 respectivcly, tcnporatures were below 3.5 for 45 and 3 days,

whoreas at tho Sniths Knoll (oininuD 1 .50
) and on the north-wcst Dogger
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(minimum 2.50
) 79 and 81 days rüspectively appear to have been below this

temporaturo.

Unfortunately the data fron thc centrc of the Southern Bight are too

il1complcte for cOJ:lparisons with the other stations, but they have been

includcd on account of thc interesting late approach to the ~ini~u~. It

is tenpting to explcin it by reference to the largo quantities of cold run

off water'which Dust have energed fro~ tho Haas and Thames after thc thaw

whieh oceurred during tho second half of February, but ealeulation shows

that the raaximun dnily outflow \;'hich is likcly to have occurred would

reprcsent only about 0.1~ of thc volume of water in the band of water below

20 which appcars on Figuro 9.
Comparison wit~ Nornal Tenperaturos Figurc 1 Lf- shows thc temperatures at

the threc light-vossels in the area conparod with previous means and the

naximum end ~inimum valuos attained during the period of thoso neans. For

thc Smiths Knoll light-vessol tho manns and extremes were obtained from

data for January 1947 to April 1962, tho minimum being the curve plotted

for 1947 subsequent to 29 January. For the other two light-vessels data

fron Docember 1949 to April 1962 werc cmployed for eonputing the ~eans and

extremes.

These ~urvos show that tomperatures at tho beginning of December were

close to tho nean at the Galloper and about a dagree below normal at the

other two positions. At the Galloper rapid eooling took pl~ce during the

nonth, but t emper.:J.ture did not becoI:w 10Her than the nininuo experienced

in tho previous thirtcen Deeenbers until tho last week of the month. At

the Sniths Knoll and Varne teuporaturcs began to fall quickly at about this

tiue ~nd on tho first day of J~uary the Smiths Knoll was 2.20
, the Galleper

3.30 und tho Varne 3.80 below tho nenn.

In Figures 12 and 13 an attempt has been made to construct charts

showing tho anoualy of tcnporature during two of the periods covered by the

synoptic chcrts (Figures 3 and 9) fron the mean distribution cf temperaturo

as dedueed fron the leES atlas oi' nean nonthly charts (1962). For Figure

12 this has meunt that values cf temperature rcad off fron the Janu~ry and

February meun te~per~ture churts at intervals of 10' latitude and 15'

latitudc have been interpolated to provido a satisi'actory comparison with

valucs re~d off at sinilar intorvals fron tho synoptic chart for tho period

2-7 Fobruary. For Figure 13 (12-16 March) a conparisen cf figures at these

intcrvals with those obtainod frou the March mOLn tonperaturo chart has

been possiblo. Figurc 12 shows the graatest offshore anonalios in early

February to huve boen in thc Straits of Dovor, ~lhere tonperatures were 5°
to 60 bolow normal. Water in tho contre oi' the Eastorn Cham1el was about

2.50 bolow normal on ICES route 68 nnd Holme (in press) shows that
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teoporatures in nid-Ch:mnel betwocn Plynouth and the Channol Islands were
o _ 0

about 2 below thc 1903-27 ooans. ilatcr 5 below nornal was found between

the Wash and HULlbcr on the English coast und extonded up to 50 niles off

thc Dutch coast at tho TexeI. This vcry cold wator was not present all thc

way down tho coast, but adjoincd a tongue of vlater yrith sonewhat sraallcr

anoLlDly, situated to tho north-i'Test of thc Maas estuo.ry. Tho contral

Southern Bight was little less th~ 40 below nornal. Conditions were

neurost to nornul to tho north-wcst of tho Dogger Baw{, where thc anonaly

was _1°C. Eggvin (1963) shows that in nid-February temperatures were

nornal around thc Shetland lslcs and about 0.50 abovc nornal in the Faroes

Shctland Channel. The eooling 8ffect of the Doggcr Bank on thc incoming

Atlantic water has beon noted earlier, but Figure 12 s~ggcsts that the

influcnco of tho latter Vl~S dotectable at this period in a slight decreaso

of anonaly in a tonguo extonding down over the Norfolk Ba.nks a.nd ending to

the ea.stwa.rd of Lowestoft.

Figure 13 shows thc a.nonalies in nid-1larch when warming ha.d recommenced

over most of the area und corrosponds with tho aroa. and corresponds with the

synoptic chart sho~n in Figure 9. Water in the Straits of Dover was about

20 below nornal und data collocted just before this period on leES route 68

also had a anonuly of about _20
• Thc greatest anonalies were to be found

off the Dutch coust south of the Texel und in the centre of tho Southern

Bight. i~ wo have previously seen, on the north-vrest Dogger Bank tenperatures

rcmained low until enrly April and this is reflccted in the fact that thc

anooaly in this aree. VlD.S ßrc~tcr than sO!Je five weoks proviously. In general

thoughconditions were 103S oxtreno and referonce to Figuro 14, shows that

• tenperaturcs at the Ve.rno und Gllllaper were hie;hor at both stations at this

tine than ~he nininll "hich had occurrcd durine; thc prcvious thirteen winters.

• Comparison with tho Winters af 1929 and 19~7 Data and dcseriptions are

available of hydrographie eonditions in thc southern North Sea in two other

severe winters of this ecntury, 1928-29 and 1946-47, and make an intoresting

eOL1parison with 1962-63.

In 1929 the Continental coast and tho eastern half of the northern

North Sea wcro thc nost affected aroas. In Figure 14 tho tooperaturos at

the Soiths Knoll light-vesscl in Deco~ber.1928 to April 1929 are plottod

in addition to those far 1947 and.1963. Fron tho end of January 1929 is

thc warnest yeJ.r of tho throc under consideration having 49 days when

tenperatures were bolow 3.50 C. The minimum was reached on 1 l~arch,this

being 2.50 belovl the 1947-1962 nea.n. Lunby and Atldnson (1929) give a

tonpcrature anooaly ehart for the end of February which shows anonalies of

between _20 and _30 on tho EnGlish coast fron the Thanes to the Norfolk
oBanks and of about -0.75 fro::! the Hunber northwards. In thc southern

~.



part of the North Sen anonalies greater than _40 ware restricted to a bclt

ten to thirty niles fron tho Dutch coust. By conparison with the anonalies

prevailing at the tine whon te~pcratures were nininnl in 1963 (Figura 12)
the variations fron the norI:lo.l in 1929 in the southern North Sou were far

less r.larkcd, though it nust be borne in mind that fewer data ':tere available

in thc Southern BiGht area at that tine.

In 1947 the 10"\H:lst tonperJ.turo at the Sniths Knall light-vessel occurred

6 ·00
on 12 ~nd 1 1iarch, und was 1.3 C, 0.2 below the ~ininun recorded at this

station in 1963. 69 days had tenparatures of loss than 3.5°, as coopared

with 79 days in 1963. DespLte the lato nininun at thc Snith Knoll, surface

tenporature distributions given by Vaux (1953) show that the coldest water

extended farthest in nid-Februc.ry, rThen yrater cf t emperaturo -1 .50 was found

sone seventy niles north-west of the Toxel. Anonalios fron the ICES normal

charts ,lere thGrefore from _70 to _30 in thc northern approaches to the

Southern Bight at· this tine, although loss (-1.50 to _2°) off Flanborough

Head. Tovlards thc oiddle of Harch l'lhcn tor.lpor-J.turo3 werG Imvest at the

Smiths Knoll a survoy in the region between Lowostoft, thc Hook of Holland

und Flanborough encountercd tenperatures ubout 40 below normal in the

Southern Bight and 4° to 5° below nornal in the area innediatoly adjaccnt

to the north-west••~ wo have seen, in 1963 anomalies were sinilarly at

their groatent during :February Md Hore fron _40 to _50 C in the Southorn

Bight. Despitc the later nininuQ ~t Soiths Knoll in 1947 thc focus of the

cold Hater und the oininun tOr.lperatures encountered were north-west of thc

Texel in :February in thn.t year but thcy were in early Hureh in thc Southern

Bight in 1963.
To suu Uß surface temperaturen duripg the winters of both 1947 and 1963

were lower in thc ~JOuthern North Sea than during thl1t of 1929, \lhieh oay
. . .

have guined undue pro::J.inonce in England os one of tbe· two colder winters

during thc first thirty years of this ccntruy. Lanb (1963) lists 1917 and

1929 as the only two winters between those of 1895 and 1940 with ~ol1n air

teoperaturos belaw 3°C in ccntrul England, but neither have months with

nean air tenporOotures equ2.1 to Qr'loss than oOe us do tho subsoquent winters

of 1940, 1947, 1956 ancl 1963. In 1947 the area to tho ionodiatc north of

the Southcrn Bight beeane nuch colder than in 1929 or 1963, but in tbc

offshore Ylaters of the Southern Bight itself surface tenperatures in March

1963 appoar to have been tho lowest recordocl to date. Evidence suggosts

that in the Southern Bight Oond on the north-wost Dogger Bank tenperaturcs

reDained low for a langer period than in 1929 and 1947.
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Figure 14· Comparison of Light-Vessel Temperatures, December 1962-April '1963,
with Means and Extremes for previous 16 winters (Smiths Knoll L.V.)
or previous 13 winters (Galloper L.V. and Varne L~V.) (See text)
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Appendix

Data uaed in compiling the Synoptic Charts

Figure 1, 3-8 J anuary

G R.V. CLIONE

+- SMITHS KNOLL, GALLOPER and VARNE Light Vessels

ib. M. V. AARO (ICES Route 32)

as M. V.. PElirI'LAND (ICES Route 61a)

() S.S. DEAL (ICES Route 18)

~ S.S. FALAISE (ICES Route 68)

Figure 2, 23-27 Januarz

• R.V. CLIO~

+ SMITHS KNOLL, GALLOPER and VARNE Light Vessele

• M. V. PE:NTLAND (ICES Route 61a)

o :54S, DEAL (ICES Route 18)

,---- -

4-7 Jan.

5 Jan.

5-6 Jan.

8 Jan.

3 Jan.

5-6 Jan.

24-26 Jan.

25 Jan.

26-27 Jan.

23 Jen.

-
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Figura 3, 2-1 Februa;r

~ R. V. OLr01"E

A R. V. TELLlNA

i"'" SMITHS KNOLL, GALLOPER and VARNE Light Vessels

~ M.V. AARO (lOES Route 32)

~ M.V. PENTLAND (rOES Route 61a)

€) S.S. DEAL (r08S Route 18)

A S.S. NOHMANNlA (lCES Route 68)

Figure 4, 8-12 Februaw

~ R. V. OLlONE

~ R. V. TELLlNA

+. SMlTHS KNOLL, GALLOPER and VARNE Light Veesels

~ M.V. AARO (leES Route 32)

t. s.s. NOID~IA (lOES Route 68)

4-1 Feb.

4-5 Feb.

5 Feb.

2-3 Feb.

3-4 Feb.

6 Feb.

2-3 Feb.

8-11 Feb.

8-10 Feb.

9 Feb.

11-12 Feb.

9-10 Feb. =
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Figure 5, 14-19 Februarz.

(') R. V. OLlONE

-fL.,. 8MITHS KNOLL, GALLOPER and VARNE Light Vessels

15-19 Feb.

11 Feb.

o 8.8. DEAL (lOES Route 18)

A 5.5. NORMANNIA (lOES Route 68)

Figure 6, 19-24 February

o R. V. OLlO:NE

+ SMITHS KNOLL, GALLOPER and VARNE Light Vessels·

Im M.V., PENTLAND (lOES Route 612)

o 5.5. DEAL (lOES Route 18)

A 5.8. lroRMANNIA (lOES Route 68)

14 Feb.

16-17 Feb.

19-22 Feb.

21 Feb.

22-23 Feb.

20 Feb.

23-24 Feb.

. .
•
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Figure 1, 26 February-1 March

• R.V. CLlONE

.Jr SMITHS KNOLL, GALLOPER and VARNE Light Vessela

() S.S. DEAL (lCES Route 18)

Figura 8, 2-6 March

• R. V. CLlONE

+ SMITHS KNOLL, GALLOPER and VARNE Light Vessela

lD M. v. PENTLAND' (ICES Route 61a)

~ s.s. NORMANNlA (lCES Route 68)

Figure 9, 12-16 Maroh

• R.V. CLIONE

+ SMITHS KNOLL, GALLOPER and VARNE Light Vessels

m M.V. PENTLAND (leES Route 61a)

26 Feb.-1 Mar.

1 Mar.

28 Feb.

2-6 Mar.

5 Mar.

2-3 Mar.

2-3 Mar.

12-16 Mar.

13 Mar.

16 Mar.


