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1 TNTRODUCTICY

It is drtended that this synopsis should be a collection of
oceanogrorhic an® marine bviclogical data for reference purposes

. -

mainly ian graphic aud Lebular form with @ minimal amount of descrip-

[
tive material in the Form of condensed summaries.

T
T

he present {ivet drafi contains data which was easily available.
Notes are given on data being prepared, vhich vill be added to following
editions. It must be rvealized that the compilation of such a gynopsis
end the working up of individual data is a very lavge task, and the
following should he considered mainly as an annotated outline with
gamples ond of data.

macnts on future processing

In thig synopsis it is intended to collect only data which is
pertinent to the area. General information which can be found in texi-

books is excluded and/or worked into special subject synopses.

This draft has been compiled hurriedly and may therefore contain
occasional errors. The bibliography and data sources referred to will
be added to the next edition, when the descriptive analyses will algo
e expanded.

1.1 Data and methods

(This ohapter will contain information of national and inter—
national standard sections, routine observation routes and fixed stations.
Availability of the time series data will be indicated together with
notes on the extent to which these data have been vworked up for various
purposes. The list of institutions working in the area, their facili-
ties and sclentists specialized in different fields will facilitate the
cooperative working up of data for the whole area as a unit. Reference
list of the description of wvarious routine and standard methods of ob-—
servation and worliing up will also be added) .
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waters

ICES sections of hydrographical-biological investigations
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Positions of routine observations from commercial vessels,
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List of institutions engaged in the investigations of the
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References on the standard and routine methods of obser-—
vations and working up of bhydrographic and biological
data (to be added)

1.2 BSpecial agpects of data treatment

(This chapter will contain various conversion tables, notes on selec—
tion on sections etc. and suggestions on methods for further working up
of accumulated data).



1

I:Figs.

“¥B/60/S2 North Sea

G-1649

Qe

59

Q°

5o

t0°

FIGURE 1.1- ICES ROUTINE OBSERVATIONS IN THE NORTH SEA AND ADJACENT WATERS



1:Figs. 2 FB/60/S2 North Sea
T T 3 7 T T

!

| J S SN SO | : { 1 | - I L i i 1
10° 50 o° 5o 10° 61649
FIGURE 1.2 - ICES SECTIONS OF HYDROGRAPHICAL - BIOLOGICAL INVESTIGATIONS IN THT NORTH SEA




FB/60/S2 North Sea

1:Tables 1

Positions

TABLE 1,1

of routine obsgservations rrom commercia.l
vessels, light ships

and fixed stations in the Worth Sea

North Sea, FEnglish Channel and Jrish Sea

Routes and Sections

Bergen-lew York

Bergen-levcastle

Beroen—RoLterdam

Bgrfen—o lo

(Route 8) Norway ( Thermograph records. Salinity

(" 34) " ( samples collected (intake pipe

( " 35) " ( of the condenser) at fixed

(" 9 " ( positions. Salinities deter—
( mined by titration

The Skav-Creenland (Route 3) Denmark. Surface obs ervatlonu, as often
as sailines pormit (i.e. about 30 times o year) of 7° C and 8 %o at

13 points bctw‘en l]OE. and ZOW. (fixed longitudes). Samples talen
by uckot. alinities: titration.

Leith—Con@nhsgen (Route

_ch and 00 at

'\)l——

I7'N., 1
26, O
35'0., O
45% 1.,
S4'H., 3
03'li., 4
12'0., 5
21'l., 6
30'H., ¢

56

(s}
(@)Y

OOOOOOOOO

57

57
57
57

Hull-Lan tholma
C and 3 JO at

56
56

56

56'I.,
30'H.,
05, ,
BDlJTa 9
i2'1.,
A5,
10'W.,
05'H., 1
51'N.,

A
54
54
53

OOOOOOOOO

61) Inglend.
9 positions at

‘leekly surface observations of
approx. 40 mile intervalgz—

30V,
1o|x‘r

521 Samplen taken through the condenser
o

intaiie in engine room at lessg than
5 m depths.
Salinities

N
OOOOOOOOO

O
w
=

15!
’)5'
3618,
ﬂ7 TN
O0' &,

determined by titration.

=

o}

=
°
PN TN TN SN SN SN SN TN N

(Route 32) Inglen
9 positions:~

d. Veekly surface observations of

8

7
6
5
4
3
2

OC'LE

OO'L.
CC' B,
COvYE,
CO'H.
QOYT,
CO'E,
30'E.
1 00'H.

OOOOOOOOO

Samples talien throuzh the condenser intake in engine room at less

than 5 m d@p the.

Salinitieg determined by titration.
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Flamboroush Line.
at 6 fixed positions:—

0o!

19' B,
38'8.
5T'E.

18 E.

54 03'H., O
54 13'X., O
54 16'H., O
54 24'W., ©
54 29", 1
54 34'i., 1

O 0 ©
O 0 0 0 0o o

o O O

Isb jerg—London.
(O .
T C and S %o at

55224'N¢, 7ZOO'E.
54054'T7., 600"
54_24'N., 5.00'E.
5349'U., 400'E,
5254'N., 3700'E.
52°10'7., 2°00'E.

Samples taken by bucket.

Ijmuiden-Hull.

(FL) Ingland.

3B,

(Route 31) Denmark.
6 fixed positionst—

(Route 36)

Obgervations of T  C and S %o

Surface observations from April to
September taken by surface sampler.
Sub-surface observations in June
every 10 m taken by Nansen-Pettersson
water bottle. ©Balinities determined
by titration.

Weekly surface observations,
(Occasionally between Iisbjerg
and Grimsby)

55223'N., 7ZOO'E°

55 09'N., 6 CO'E.

54 52'N., 5 00'H.

54 35'N., 4 00'E,

54 20'N,, 3 00'L,

54 02'N., 2 OO'E,

o ©0 O ©
o O 0 o

Salinities determined by titration.

o}

NWetherlands. ‘ieelkly observations of T

C and & %o at the surface at 6 positions approximately:—

53
53
53

30'N., 1
20'l., 2
10'W,., 2
53 00'N., 3
52 50'N., 3
52°40'N., 4

501,
20' K.
50' .
20V R,
40 E,
OG'E.

O O 0O O 0O o
o 0O 0O O O ©

Samples taken by bucket.

Rotterdam~London,

(Route 37)

Salinities determined by titration.

Netherlands. Weekly surface obser~

vations. of TUCand S %6 at 4 positions approximately:—

15'E.
40'E,
O5'E.
30'E.

51°51'N,, 3
51 45'N,., 2
51 36'N,, 2

51 27'N., 1

o O O O
O O O O

Samples taken by the Lumby water sampler.

by titration.

Salinities determined
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Hagburg=ilull, {(Route 58) Germa%y. Freguency: 6 times per month.
Observations at the surface of T € and S %oq Salinities determined
by titration.

(=

54 09'W., 7 32'E.
54 18'N., 6 12'E

54 19'N., ; 21'E,
54 10'N., 4 26'T,
54 00'¥., 3 32'E,
53 53'N., 2 43'E.
53745'K., 1 54'E.

o O
o O

o O
OOOOO

Q

Gravelines-Deal. Belgium.

B 13 57002'N., 2003'E. (8 times a year water samples by
B 14 :O? N., 1249'E. (frameleuu reversing boltle at the
B 15 51 10'N., 1 36'E, (surface, near the bottom and at
B 16  51°12'W., 1°28'E. (20 and 40 m T° €, o and alkuli-

(nity. At 20 m observations of
(OAJ?GH, silicates, phosphates,
(nltraues, calcium, magnesium and
(sulphates. Salinities by titration.

Folkestone-—Boulogne° (Route 18) England and France. Weekly surface
observations of T and S 0 at 3 Tived positions at intervals of 6
miless~

51200'N., 1217'E‘

50°55'%., 1 22'E,

50750 K., 1°28'E.
9

Samples taken through the condenser intake in engine room at les
than 5 m depths. Salinities determined by titration.

Wewhaven—Dieppe. (Route 23) Engcland. Vieekly surface observations
— - . c s . . .
of T C and S %o at 6 fixed positions at intervals of approximately

10 miles.

Southboung 0 northbound o
50038'N.9 Oll‘Eo 50 O4'N¢, 0056'E.
5OO3O'N., O2O‘L 50011 Neoy 0048‘Ea
SOOZQ’ND, 030 E. 50019 N., 0039'E°
50014'N., 039 B, 50025'N0, OO3O'E°
50 07'N., O 49 E. 0 32'K., O 21'H.
50°00'w., 0%581x, 50°40'N., 0°12'E.

< at lecs then
Samples talien through the condenser intake in engine room at lecsg than

5 m depths. A thermograph is also used. Salinities determined

[0 O A O

Lo .
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Southampton~3t.Malo. (Route 21) Ingland. Weekly surface observations

~

o -+ . . . . .
of T° C and 8 %o at O positions at intervals of sbout 11 miles.

507351, , 1401, (1738'w )

JOZQQ'N., 1245'w. (1 A3'W,) (An slternative route, occa~
50 12'Li., lobl'w; (1047 5'%W.) (sionally used, is shown in
>oooo'm., 1 5TV, (1 521V, ) (brackets. The latitudes
4“048 N., ZOOZ'W (1 561W.) (are the same for both routes).
49036 .o, Ooa'v. (2%01'W.)
4)094'N., 2 14",
49004 N., 2019'w

87 50'N., 2 15'W.

Samples talien through the condenser intake in engine room at less
than 5 m depths. A thermograph is also used. Salinities determined
by titration.

Lands End~-Ushant. (Route 10) England. Veekly surface observations
of T C and 8 ﬁo at 9 positions at intervals of about 12.5 miles.

50
49
49
49
49
49

04'N., 5
52'N., 5
A’O Iv-, 5
28'l., 5
16'N., 5
O4'N., 5
8752'N., 5 25'W.
40'N., 5 20'W.
8 27'N., 5 15'W

551V,
50'W.
45'W,
40'W,
35'W,
30'W,

OOOOOOOOO
O O O 0O O 0O O 0o ©°

48
Samples taken through the condenser intake in engine room at less
than 5 m depths. Salinities determined by titration.

Fishguard-Waterford. England. Surface observations 3 times a week,
of T C and S %o at one fixed position:-—

52°04'N., 5°40'W. (L'p 4)

Samples ‘taken by canvas bucket. Salinities determined by titration.
(potentiometric)¢

Holyhead«Kloh. Ingland. Surface observatlons 3 times a week of
T C and S %o at 3 fixed positions:~

53 20'W., 4 44'vw. (L'p 7)
53°20'¥., 5, °16'%w. (1L'p 6)
53%19'w., 5°52'w, (L'p 6)

Samples taken by canvas bucket. Salinities determined by titration.
(potentiometric).
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) B . - " . ~ . Ie)
Larne-Stranraer. IEngland. Surface observations 3 times a week of 0

C and 5 %c at one fixed positiont—

I G e
54 57'H., 5 20'%.  (L'p 9)

[or

Jamples talien by canvas bucket. Salinities
poteniiometric).

determined by titration

~

Lightship Stations elc.

) 55?2494'N., 7034.3'Ea (Daily observations at Bh C.E.T
ER (ER) "t 55023.w'ﬂn, 6°57.4'%.  (of C and 8 %o (by hydrometer)
in O (or 1) m, neer the bottom and in as many of the levels O, 5, 10,

15, 20, 25, 30 ond 35 m as permitted by the
water bottle ig

depth. Knudsen's insulating
used for temperature determinetion and water sampling
suwface (1 m). Bvery 4 hours (47, 8, etc. C.E.T.) the
true dircciion of the current (by one of the 16 points of the compass)

knots to the firgt decimal place) are estimated.

includin: whe

and the zpe@d (in

Hoord Hinder (Lu) Netherlands. 5log9 O'N., 034 O'E.
Terschellinnorbenk (TB) v 53°29.0tw., 5°07.0'E.
Texel (i) " 53°01.4'N., 4°21.7'%.
Goeree (Ce) i 51%55.7' 8., 3°39.7'%.

hours at 00, 03 etc. G.ILT.5 of
G.ilet talken by bucket. Salini-
Continuous current measurements by
at GO, 01, 02 etc. G.I.T,

i » O
BSurface observ: tiong of T € every

[

surface 5 %o da 'y at 08 Semples

ties determined by titration.

means of the vertical log with readings

o T 0
West Hinder (Vi) Belrium. 5L 22'25"N., 2 27'45"E.

"

uri»oc observetions of TO C, every three days observations of
altkelinity. Samples taken by bucket. Salinities determined
Yieekly observations of silicates, phosphates, nitrates.
sulphates.

Daily
3 9o and
by titration.
Monthly observations

4

of calcium, magnesium and

51°02.4'N., 1°53.0'E. Observations

de profondeur par le "Vertical Log™.

Dyck France

continues des courants a 6 mdires

Germany 54°16.0'W., 7°11.5'F. (Daily at 08°°
" 54OOO.O'N., 7051.5'En (measurements of
L 54°00.0'N., 8°10.7'E. (surfece T° C
eser " 53°51.6'W., 7°53.3'E. (and S %o, =nd
Egzgﬁnrjff " 53045.O‘N., 0?4 2'R® (every 3 or 4

water surface T ¢ and 8

mined by titration.

Current

Samples taken by bucket
measurements by

(at high and 1@v

Salinities detexr-—

crogs—shaped log (utromkrouv}
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every 2 hours. At Borkumriff: Once a week (at 0800 C.E.T,) ©

C and 8 %o in 5, 10, 15 20 m. and at the bottom with the Pettersson
sampler. Salinities determined by titration. Continuous current
measurements by vertical log.

Varne (Va) England. 50256*Nu, 1013'E, (Surface obser-
Seven Stones (88) " 50003,7*N., 6004,5'w; (vations of T C
Galloper (Ga) " 51 44.5'N., 1 57.8'E. (and S %o every

4 days. Samples taken by BEngine Room Sampler at less than 5 m depths.
Salinities determined by titration.

Smith's ¥noll (SK) Bngland.  52°43.5'W., 2°18.0'E. Samples taken
by Surface Sampler until Juneol958, and by Engine Room Sampler at less
than 5 m depths thereafter, T ¢ 'and $ %o every 4 days.

Conipsbar (Co) Ireland 52002‘N., 6O4O'W« Twice daily obser—
B
vations of T C at the surface.
0
Liverpool Bar (L'p 2) England 53231.4'N,, 3019.31T,
Morecambe Bay (L'p 1) " 53754.6'N,, 328.9'W.,

Surface observations 3 times a week of T° ¢ and S %o. Samples taken
by canvas bucket. Salinities determined by titration (poten‘tiome‘tric)°

Station

1

L 2 Bngland 50 20'N., 4°10'W. (Monthly observations
L3 " 50°18'W,, 4°11'%W. (of T° C and S %o at
LI A L 50°15'N,, 4°13'W. (surface. Salinity
L5
L6
1

o O O

O

" 50 11'W., 4 18'W. (determined by
" 50 06'N,., 4 21'V. (titration.

"o b " 50 02'N., 4 22'W. Monthly observations
of T~ C, S %o and content of phosphorus and silicon at surface and sub-
surface depths. Samples taken by Nansen-Pettersson water bottle.
Salinities determined by titration.

3
o O
o O O

o s - ;
Station at 3 nautical miles N65 !/, of Port BErin. Veekly observations
of surface TUic and S %oo Temperatures taken by insulated thermome-

0 . . .
ters, read to 0.1 C. Salinities determined by titration.

Coastal Stationg,

Lista Norway 58205.1‘N., 623205‘E¢ (Observations
Utsira I n 59 15.4'N., 4 55.1'E. (every
Utsira II n 59 15.2'N., 4 46.5'E. (fortnight

. o} "
Surface to bottom observations of T C and S %o. Samples collected
by Nensen water bottles. Reversing deep-sea thermometers are useds
salinities are determined by titration.
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List (Isle of Sylt) GCermany
Daily surface cbservations of T

and low water.

Germany .
‘surface observations

List  (Isle of Sylt)
Every 10 days

B 22  Belgium.
water samples collected by the
ties determined by titration.
bottom of T C, S %o, oxygen,
calcium, magnesium and sulphates,.

e
55 03*'T.,
Cy every 2 weeks

55201'N,, 8°

511011, ,

"Prameless Reversing Bot

Observations
alkalinity,

8027‘E. at the "Tlbow'.

salinities at high

27'E. in the harbour,
T C, S %o, 0, and pH.

0038'E & times
tle',
at the surface and near the
ilicates,

a year
Salini-

phosphates, nitrates,

Roscoff France. Observaticns périodiques de TO C et 3 %o prés 1'ile
de Bas.

Bardsey Island (L'p 3) Dnegland 52045'N., 4048'W. (‘O and 8 %o at
Chicken Rocit (Ltp 8) " 54002'N., 4O5O'U. (surface 3 %imes a
Salinities determined by titration. ( week.

(Isle of Man) R
and 4 p.m., GMT.

Port Zrin Bay
7" Pat 9 w.m.

North Atlantic

gland.
. o
Temperatures read to 0.5 F,

Routeg, Sections (and Ocean Yeather
Reykjavik-New York Iceland,

~outes "

monthly.

Icelandic coastval
in winter four times

The Skaw-Greenland.

o ..
and 44 .
8t of Greenland,

points between 4 .
along the west coa
ties detqrmined by titratione.

(Route 8) Norway.

Bergen-lew York
Bergen-Kirkenes

Southampton—-Canary Islands.

(Route 3) Denmark.
as sailings permit (i.e. about 30 times
(fixed 1ongitudes) and at 8 points
Samples taken by bucket.

(Thermograph records.
(1ected.11nﬁake pipe in the condeﬂser/
(at fixed positions.,
(rmined by titration.
During winter:

‘Daily observations of surface

Stations)

Thermograms, once ov twice monthly.

Thermograms, in swummer twice,

Surface observations as often

» © v e
a year), of T C and %o at 21

Soalini--

Samples col-
Salinities dete-

Thermograph records.
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Ocean Veather Ship. Station A, (WA) Great Britain, France, Netherlands,
Norway. 62 O0'N., 33 00'VW. 00 00

(Netherlands) every three hours at 00 , 03 , etc. GMT route
between Hoek van Holland and station and once daily at 12 GMT during
stay on station:- samples taken by bucket; daily BT observations only
on station. Salinities determined by titration.

Ocean lleather Ship. Station T. (WI) Great Britain, Netherlands.
59°00'N., 19 00'U, 00 00

(Netherlands) every 3 hours at 00 , O3 , etce G%g en route'between
Hoek van Holland and station and once daily at 12 GMT during stay
on station. Samples taken by buckets; daily BT observation only on
station. Salinities determined by titration.

Ocesn Weather Ship. Station J. (W) Great Britain, France and Nether—
Tande, 52 30'N., 20°00'1. o 00

(Netherlands) every 3 hours at 00 , 03  etc. GMSOen route between
Hoek van Holland and station and once daily at 12 GMT during stay on
station. Samples ftaken by buckets; daily BT observatiorn only on station.
Salinities determined by titration.

Ocean Weather Ship. Station K. (¥WK) Great Britain, France, Netherlands.
54 00'NW,, 16 0O0'%i., 0o 00

(Netherlands) every 3 hours at 00 , 03 et GMT en route between Hoek
van Holland and station and once daily at 12 GMT during stay on station.
Samples taken by bucket; daily BT observations only on station. Salini-
ties determined by titration.

Ocean Veather Ship. Station M. (Vi) 66000‘N., 2°00E. Norway, Nether—
lands. ‘

(Netherlandsg Obgervations of 1° ¢ and § %o at the surface every 3
hours at 00", 03 , etc. GMT en route between Hoek van Holland and
station and once daily at 12 GMT during stay on station. Samples
taken by bucket, salinities determined by titration. Daily BT obser~
vatiqhs only on station.




1

FB/60/82 Worth Sea 2

2, GEOGRAPIICAL AND GECLOCGICAL FRATURES OF THED HORTH SEA

2.1 General geographical characteristics of the Herth Sea

There are slight differences in the definilions of geogsraphicsl
boundaries of the Horih Zea ond its subdivisions (seo'Fjgure 2.1). In
certain quantitative comparative considerations it is necessary to
determine arezs ond/or volumes of the Tegions. As the nemes of some
geographical cnd statislical areas are identical, it is necessary to
point out which divisions are used in these quaniitative considerations.,
There is therefore @ need to determine uniform boundaries in order to
avoid confusion. In Figure 2.1 proposals heve been made for uniform
geographic houndarics of the ares which are of course different Trom the

ICES statisticel boundories (Mipures 2.2 and 2.3) which should be main-—
[

tained for pregcent statistical purposes.
: it :

The general nature of the coastline is indicated in Figure 2.4.
A list of geological maps, as well as natlonal sea charts of the Worth
Sea will be added later. The north and soulh coasts of the North Sea
are basically J.llerent. 1In the noith, the Scolitish and IHorwegian
coests are rocky and steeps the southern coasts ave lovw, mandy and have
extensive tidal floiso,

The shipoing in the FHorth Sea 1s morve intensive than in any other
gsea area., oome of the princivle vorits and theilr distances from each
other are showm in Figure 2.5. Iore detalled information on ha:rbouvs
and shipping can be found in sailing directions and in G. Goodolil, 1952,

"he Mercantile Iiarine Atlos', published by G, Philip and Son Ltd.,
London.

A detailed description of the fishery falls ouilside the scope of
this synopsis. 4 general idea of the intensity of fishing however, is
given in Figure 2.5 and further general information on the types of
vessels and gear used and the main commercial species will be added,
partly to thig chapter and partly to the last chapter of this synopsis.
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2.1.1 Doundaries, areas and volumes of the North Sea and its
subdivisions

Ligt of figures

Figure 2.1 Doundaries of the North Sea and its subdivisions
" 2,2 Boundaiies and names of ICES statistical areas in the
North Sea and adjacent waters
" 2.3 ieglons and fishing grounds
" 2.4 Chart(s) of the North Sea with the identification of

detailed sea charts of the area, issued by different
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2.2 Submarine geology

The bathymetry and distribution of sediments are shovm in
Figures 2.7 and 2.,3. The shallowest depth in the northern North Sea
is 73 m, on Viking Bank and the greatest depth is SW Bressay Shoal,
190 m. In the central North Sea the shallowest depth is 13 m on the
Dogger Bank, and the greatest depth is 212 m ~ the Devilts Hole,

The sediments of the North Sea consist mainly of sand and gravel
with occasional spots of mud in deeper holes. The average content of
orgenic metter is 2 to 3 4 but in some muds it can rise to 25 %. The
content of CaCO_ is usually below 7 % and is mainly caused by shell
fragments and benthic forms. As the North Sea has sunk during the
last glaciation, in some localities peat and tree trunks of earlier
interglacial origin are found.

The rate of sedimentation varies locally, being greatest off the

estuaries. Some sedimentation also occurs in deeper holes whereas on
the shallow banks, erosion by wave action and tidal currents takes place.

List of figures

Figure 2.7 Bathymetry and names of the bhanks and grounds
" 2,8 Nature of the bottom

List of tables

Table 2.6 Physical and chemical data of the sediments from various
localities (to be added)
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FIGURE 2.3 - REGIONS AND FISHING GROUNDS IN THE NORTH SEA
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TABLE 2.5

Fighing charts and atlases of the North Sea

1.

3.

N
°

Klimaj, A. and S5t. Rutkowicz
1952. Pishing iAtlas of the
Horth Bea. iwproizi Ingtytut
Rybacki, Gdynia.

U.K. Admiralty. 1953. Lion-
thly fishery charts for the
British Isles.

Admiralty, London.

iydrogr.Dept.,

I.C. 8.3, 1977 PFigheries of
the North—east Atlantic.
Herring Atlasi CGopenhagen

1956
Atlas des péche de la ker du
Inst.Scient.et.'echn.

Turnestin, J. et al.

Hord.
des Péches Maritimes, Paris.

Close's Fishermans Charts.
£, Close, London.

Remarks

Charts on hydrographical and geological
conditions with explanations in Polish,
Inglish and Russgian and monthly charts
on trawling and lugger fishery, with ex—
planations and tabular data.

Konthly charts with indication of fishing
areas by type of fishery with short ex-
planatory notes.

Monthly charts on occurrence of herring
of different maturity stages, fishing
grounds, landing ports and gquality, vwith
explanatory notes in Inglish, irench and
Danish,

r dif-

Monthly charts of fishing grounds fo
o)

ferent gpecies with short explenations.

Sea charis with notes on type of botlom
and fishing conditions.
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3. CLINATE AND HYDROLOGY

During the winter many barometric minima pass from southwest to
northeast over the central North Sea. The higher the sea surface fem—
perature in the Horth Atlantic during the winter, the more steady and
strong are thie uouthwest winds over the North Sea and the warmer remains
the winter in general.

The frequency of storms increases towards the northern Norith Sea
(see Teble 3.1). Decause of the northwest storms there is a rise in the
high water level along the coast of the southern North Sea and many
floods have occured especially but nol exclusively during these sltorms,

atological data are found in the atlases and charts
forecasts for shipping and fishery in the Noxth

listed in ‘lable

Sea are given by most of the bordering states. However the forecast
areas differ slichtly (see Figures 3.1 and 3.2) and a unification of

boundaries and nomenclatures of these forecast areas seems Lo be neces—
sary. There is at present no good swmary of the hydrological data
available (precipitation, run~-off and drainage areas) but some averase
run~offs are given in Table 3.3.

O

Figure 3.1 HMeteorological forecast areas of Danish letesorological
, Institute
" 3.2 Meteorological forecast areas of the Netherlands lieteoro-
logical Service
" 3.3 IHeteorological forscast areas of British Meteorological
. Office (to be added)
" 3.4 leteorological forecast areas of German Meteorological
Office (to be added)
1 3.5 Meteorological forecast areas of Norvegian Meteorological
Service (to be added)
" 3.6 lleteorological forecast areas of French and Belgian
meteorological Services (to be added)
" 3.7 Characteristic weather map for the North Sea area during
early winter (to be added) ,
" 3.8 Characteristic weather map for the North Bea area during
early summer (to be added)
" 3.9 Drainage areas of rivers, flowing into the WNorth Sea
(to be added)
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List of tables
Table 3.1 Prequency of storms and fogs in the North Sea
Table 3.2 Iist of climatological atlases and charts, covering the
North Ses
Table 3.3 Inflow of water to the North Sea
Table 3.4 Yearly maximum and minimum run-offs of the rivers entering

into the North Sea (%o be added)
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TABLE 3.1

Frequency of storms and fogs

in the North Sea

North Sea
Season Southern Central Northern
Frequency of storms in %
Winter 25 10 20
Spring 1 5 10
Summer <1 <1 1
Autumn 5 6 10
f'requency of fogs in.%
Winter > 20 <10 <10
Spring 15 12 12
Summer 6 215 >20
Autumn 15 10 10
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Liat o climatolo
coverin

Author, year, titie and publisher

Deutscher ‘etterdienst, Seewet—
teramt, Hamburg, 1954, 1956

TABLE 3.2

gical atlases and charts
o the North Sea

Remarks

‘Three parts published by different authors.
Detailed presentation of variou§ properties
&) £

Klimatolegic der kordwesteuro— as monthly averages, maximuns and minimuns

paischen Gewduocer, Teil 1-2,

International Couwncil for the
dxploration of the wea (ICES)
Serv.liydrogr. Chariotienlund
1950 - Monthly wind charts.

lieteoroiogical Uifice, London,
1948. Ionthly meteorological
charts of the Atlanvuic,

B.0. 483.

Deutsches Hydro;raphischoes
Institut, Uamburge, 1956,
lionatgkarten Tir den Nord-
atlantischnen Ozecans.

"The Royal Hetherlunds Lleteoro-—
jogical lnstitute. 1931,
,

Climatological atlas of the
Atvlaniic Ucean.

Usio davy. 1955, llarine
as of the World.
Vol. 1 North Atlentic Ocean.

4
a

climatic atl

3 and annual changes in selected localities,.

Directions and average speeds of winds
during lU-day periods in various localities.
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4o PHYSICAL AND DYNAMICAL OCEANOGRAPHIC CHARACTERISTICS OF THE
NORTH SBA

The influence of tide generating forces on the tides within the
North Sea is very minor and the tides in the area are determined by the
oceanic tides ontering through the FEnglish Channel and through the area
between Scotland and Horway. The rotation of tidal currents is usually
counterclockwise. The wind exercises great influence on the tidal
currents and tidal heights. (see Meure 4.4) The form of tidal ellipses
on the surface is slightly different from that close to the bottom. (see
Figure 4.3)

The average net circulation is also greatly determined by the
prevailing direction of winds., There are several more or less perma—
nent centres of eddies which however change their positions slightly
with the seasons. As seen from Pigures 4.3, 4.7 and 4.8, the surface
currents in the southern North 3ea are approximately parallel to the
coast, whereas the bottom water flows towards the coast, causing slow
upwelling. In general the bottom currents are considerably different
from the surface currents, as also indicated by the distribution of
bottom tempeiailures. (see Pigures 4.34 and 4.35) This circulation
close to the bottom is controlled by the horizontal density differences
close to the bottom (caused by cooling, warming and mixing processes)
and by bottom toposraphy.

The weve characteristics in various offshore localities in the
North Sea are greatly determined by the length of the fetch. Average
relations betweon the wave elements in the area are given in Figure
4.9 and Table 4.4, and the frequency of different sea conditions in
Table 4.3. lMaximum recorded wave heights are between 6 and & meters
and the maximum length is ca. 150 meters.

In most cases it is possible to define six different water masses
.oh the bases of different properties. (see Table 4.5) The distribution
of these water masses also corresponds roushly to the distribution of
different biological water masses. (see Figure 7.1) 'There are also
some similarities betveen these water masses and the different hydro-
graphical regions (zsee Figure 4.10) wvhich are determined mainly by the
mixing by tidal currents and the depth of the water. One of the deter-
mining characteristics of these hydrographical regions is the depth of

the summer thermocline (see Figure 4.13) which is also an important
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ecological factor. The influence of the bottom topography on the strati-
fication is recognizable from Figure 4.11 and 4.12.

As seon from Migures 4.19 to 4.30 the surface temperatures are
mainly determined by the inflow of water, by mixing and to a lesser ex—
tent, by local cooling and warming in shallower water along the coasts
(especially in the south). lonthly surface temperature charts with
brief analyses are prepared by Serv. Hydrogr. of ICES.(FMigure 4.31)
There are some year to year variations in average monthly temperatures
(Figure 4.32). These variations however differ from locality to loca—
1ity (compare Figures 4.32 and 4.33), due to the differences of surrace
circulation pattern, and are especially influences by the intensity of
inflow. The close correlation between the air and sea surface tempera—
tures (see Figure 4.32) is determined by the sea surface tomperatures
and not vice versa.

There is no correspdndence between the temperature variations of
surface and doep wator (see Figure 4.33), nor in the general distribution
of surface and bottom temperatures (see Figures 4.34 and 4.35) as the
surface and bottom water circulations are different from each other, as
mentioned earlier.

No reliable heat budget calculations have been made for the North
Sea.,

The turbidity, caused by ruanoff, mixing and occasionally by inten—
sive plankton blooms, follows the distribution and movement of water

masses. (see Figure 4.39)

Ice is Tormed during severe winters on the ghallow water along
the coasts of Holland, Germany and Denmark. (see reference in ice atlas).

4,1 Tides, tidal currents

List of figures

Figure 4.1 Cotidal lines (CHT) in the North Sea 1
" 4,2 Distribution of maximum velocities (cm sec ~) of tidal
currents at spring tide
" 4.3 Hourly current vectors off Texel in 10 and 28 m depth
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Figure 4.4

Figure 4.6
" 4.7

1" 4.8

Yater movements and winds in the Strait of Dover, September
1939 to August 1940

leights of spring tides along the coasts of the North Sea
(to be added)

Lurrents

Average net surface circulation in the North Sea

Surface currents in the southern North Sea in May 1955
(averaﬁes Tor 10-day perlods)

Daily residual currents near the bottom in March 1955,
based on measurements with 6 paddle wheel current-meters

List of Tables

Table 4.1
" 4.2

4.3

List of current charts, covering the North Sea
List of data on current measurements in the North Sea
(to ve added)

Sea and swell

Ligt of figures

Figure 4.9

Average relations between wave length, height, period,
speed and wind speed in the North Sea

List of tables

Table 4.3

1" 4o4

b4od

Frequencies in % of different states of the sea in eastern
and southern North Sea
Mave elements by various wind speeds at lightship "S2"

()4 N,3.5 u) during 1949

Yiater masses and their characteristics

List of figures

Figure 4.10

Hydrographical regiong of the North Sea

List of tables

Table 4.5

] 406

Tater masses, their characteristics and distribution in
the Worth Sea
Average water

the Horth Sea

exchange and half-lives of water masses in
(to be added)
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4.5 Mixing and turbulence; annual cycle of stability
List of figures
Figure 4.11 Characteristic distribution of T and S in international
R section during last part of April
" 4,12 Characteristic distribution 8f T and S in a N-S section
over the Dogger Bank along 3 E during last part of
September
" 4.13 Average depth of the thermocline during the summer (in m)
n 4.14 Distribution of T and S in three international sections
to 4.19 during two different seasons (to be added)
4,6 Water temperature
List 'of figures

Figure 4,20
to 4.31
" 4.32

Mean surface temperatures (monthly charts)

Surface temperature, December 1958

Monthly means of the surface temperature (solid lines)
and of the air temperature (dashed lines) at Horns Rev
lightvessel during the years 1880-1939

Ygarly %nomaly of surface temperature, 56 to 6OON and

‘0" to 3 W, and bottom temperature during July-August,

56° to 57°N and 1° to 5°E

Characteristic distribution of bottom temperatures during
last part of lay

Characteristic distribution of bottom temperatures at the
beginning of September

of tables

Table 4.7

4.7

List

List of hydrographic atlases covering the North Sea

Heat budget

of figures

Pigures 4.37 Average annual variations of main components of the heat

to 4.39

exchange between the sea and the atmosphere in northern,
central and southern North Sea (insolation, effective
back radiation, convective transfer of heat, evaporation
and heat advection by currents) (to be added)
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4.6 Turbidity

List of figures

Figure 4.40 Turbidity of the water during spring
" 4.41 Turbidity of the water during autumn (to be added)

List of tables

Table 4.8 Seagsonal mean values of extinction coeffTicient of dif-
ferent water masses in the North Sea (to be added)

4.9 TIce conditions

o £y -
Referonco:

Deutsches Hydrographisches Ingstitut, Hamburg 1956
Atlas der EisverhB8ltnisse der Deutlschen Bucht und
Vestlichen Osisee
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TABLE 4.1

<4

Iist of current charts, covering the North Sea
(incomplete)

International Council for the Fxploration of the Sea. Serv.
Hydrogr. Charlottenlund. 1950-

Monthly charits of surface currents, averages for 10-day periods.

Bdhnecke, (. 1922, Salzgehalt und Siromungen der Nordsee.
Veroff.Inst.leeresk. Berlin, NF. A.1C.

Deutsche Seewarte, 1905. Atlas der Cezeiten und Gezeilen-—
strome FTur das (ebiet der Nordsee und der Britischen Gewdsssre

..... ‘ 4:Tables 1
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Frecuencies (in %) of different states of
the gsea in eastern and southern North Sea

TABLE 4.3

tat % s
Mon ths | % ate Qf he sea code N
— | — —
0 1 [ 7 i_ 3 4 5 6 71 8 19
SR SRR (RN S B |
Fastern North Sea
March-llay 7 9 | 24 oo {22 |10 | 4 1.3} 0.7 10
June-fugust 6 8 24 32 18 8 3 1.5] 0 0
September-November 3 8 20 ‘26 21 9 7 2,51 2.5 1.5
December-February 3 5 116 22 24 14 110 4 2 0.5
4+ : ?
Average 5 8 21 26 21 10 6 2 1 0.5
Southern North Sea
March~kay 9 11 24 23 18 12 2 0.5 0.5 0
June-August & 15 23 28 18 5 2 1 ¢ 0
September-November 7 6 19 28 18 12 6 2 1.51 0.5 ;
l !
December-February 3 6 17 2% 25 14 10 2 1.51 0.5
de SIS |
Average 7 {10 {21 |25 |20 {1 11 ¢ 5 1.4 0.9} 0.2
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4:Tables 3

TAPLE 4.4

Veve elements by various wind speeds at
. . i - O o ~ -
1i-htship "s2n (54 Wy3.5 0 during 1949
(after Roll)

Vind specd ] otate of Measured Computed Number
Bft m sec the sea viave heilght wave length of
code m ' m observations
1-2 0.3 3.3 1 -2 0.4 26 251
. o 1
3 Jed = 54 2 0.7 35 236 |
!
4 5e5 1.9 3 1.0 36 193 ;
5 8.0 - 10.7 4 1.5 50 158 |
5
6 10.6 13,0 5 1.9 53 30 i
‘ 3
T 13.9 7.1 6 2e4 70 &2
8 17.2 20.7 { 2.9 61 36
9 20.8 — 24,4 8 34 a1 26
10 2405 Ol 8 3, 62 16
é;-. s annt
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List of hydrographic atlases of the North Sea

L. Dodhnecke, C. wvnd G, Dietrich, 1951. lionatslarten der (ber—

flachentonmperatur fir die MNord- und Ostsesc. Disch.llydrogr.
Inst. Homburg,

o Dullig, H.J. and P. Bintig, 1954. Temperatur-Differenz
Iuft-Yasger. in Klimatologie der Wordweosteuropiischen
Gewasser. Digch.etterdienst, Secwelterant, Rinzelverof-

fentl. 4., Hamburs.

3. Deutsche Seewarte, 1927. Atlas fur Tenneratur, Salzgehalt
und Dichte der Hordsee und Cstsee, Hambury,

4o ICHS, Sorvice Iydrographicue. lionthly charts of surface
temperature and salinity.

5 dLumby, J.R., 1935. Solinity and tempersture of the Bnglish
hannel (atlas of charts). Misheries Iavest. London.
Ser. II, Vol. XIV Ho. 3
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5a CHEMICAL OCEANOGRAPHY

There are very slight differences in the mean values of some
major chemical constituents in the North Sea water (see Table 5.1) as
compared to the recognized mean values for the oceans as a whole. The
distribution of surface salinities is determined by inflow, run-off
and mixing {(see Figsures 5.1 to 5.12). The inflow of Atlantic high
salinity water is at a maximum in February and at a minimum in August.
The inflow of low salinity Baltic water is at a maximum at the end of
July and at a minimun in January. ICES issues monthly surface salinity
charts with analyses -similar to those for temperature (see Figure 5.13)

The surface water isg slightly supersaturated with oxygen especial-
ly during May and the bottom waters are slightly undersaturated, espe~
cially durin, iovewber. Otherwise no great differences in saturation
between surface and bottom waters occurs, because of rather intensive
mixing in the area by tides and waves.

The amounts of trace elements reported in the water from the
North Sea are given in Table 5.3. Many of the data are unreliable be-
cause of the vse of unreliable and improper methods of analysis. Ave-
rage recognized values for sea water are also given in this table.

Although numerous individusl data on nutrients in the North Sea
are available, no systematic working up of these data has been done.

The Si~0_ content is usually O from July to-November and reaches
a maximum usual%y in March to May with ca. 4.3 mg/l (caused mainly by3
run-off). Nitrates are usually at a maximgm in January (360 mg NO /m’)
and at a minimum in Septeuber (90 mg HO /m ). Phosphates are the main
limiting nutrients in the North Sea, being at a maximum during the
winter (ca 0.6 ug at/l) and almost exhausted during the summer. The
phosphate/nitrate ratio varies with season, depending on the higher
degeneration speed of phosphates. So also does the phosphate/silicate
ratio, which in addition depends on the distance from the coast and
estuaries.

There is some severe domestic and industrial pollution along
several coasts, especially close to big cities and estuaries. O0il
pollution is decreasing because of various regulations. At present, it
is allowed to dump oil into a limited area in the central North Sea.
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5.1 SBalinity, major constituents

List of figures

Figures 5.1 Hezn monthly surface salinities

to 5,12
" 5.13 Surface salinity, December 1958
" 5.14 Characteristic distribution of salinity near bottom
during spring (to be added)
" 5«15 Characteristic distribution of galinity near bottom

during auntumn (to be added)

Ligt of tables

Table 5.1 wenu values of the major consitituents of the sea water
at the lighitship "West Hinder" during 1951 to 1955

5.2 Oxygen and other dissolved gases
L

List of {igures

Pigures 5.16 Chearacteristic distribution of oxygen saturation near
=) o
to 5.17 {the bobttom during early spring and autumn (to be added)

Ligt of tubles

Table 5.2 Results of analyses of dissolved gases other than oxygen
in the walors of the North Sea (to be added)

5.3 fIrace eleuents

List of tables

Table 5.3 Amounts of trace elements reporied from the North Sea
and adjacent waters .
" 564 Amounts of elements reported in the run-off, in planlkton,
benthos, fish and sediments and calculations of half-
lives of these elements in the North Sea (to be added)

5.4 Hutrient saltg

List of fipures

s 5.18 Amounts of PO,, NO_, and Si in surface and bottom layers
3 during spring and Summer (to be added)

" 5,24 Scasonal variations of PO , NO_ and Si in surface vaters
to 5.26. in selected localities (%o be added)
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Figure 5.27 Relatlions between different nutrient salts in various
parts of the North Sea (to be added)

List of tables

Table 5.5 Istimations of the amounts of nutrients carried into and
out of the North Sea (to be added)

5.5 Pollution

List of figures

TMigure 5.28 Nature and extent of pollution of the coastal areas of
the Topth Sea (to be added)
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TABLE 5.1

Mean values of the major constituents of the sea water at
the lightship "West~Hinder" during 1951 to 1955
(after van Meel 1956)

Salinity %o 34,19
Alkalinity HC1 N %o cm3 2.919
Specific Alkalinity 0.1539
Sulphates SO4 mg %o 2672.0
Ratic 804/01 0,1412
Ca mg %d 45243
Ratio Ca/C1 0,02393
g mg %o 1303.3
‘Ratio Mg/Cl 0.06895
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TABLE 5,3

Amounts of trace elements reported from
North Sea and adjacent waters

(Note: Below each element is given a generally accepted rep-
resentative value for sea water in general; designated ARV)

ARSENTC
Place of collection ug/ke ug—-at/kg Investigatof
English Channel 30 o4 Barnes, 1932
u " 30 ol Orton, 1924
Skageryalk (Cullmarfjord) 3 .04 I, and . Noddack, 1939
ARV 3
COBALT
Skagerrak (Gullmarfjord) ol .0017 I. and V. Noddack, 1939
inglish Charnel o3 . 005 Black and Mitchell, 1952
ARV 0.2
COPPER
Inglish Channel 200 3.15 Orton, 1924
North Sea 64 «95 Ter-Meulen, 1931
Fnglish Channel 1.3=24 .02~,38 Atkins, 1953
Skagerrak (Gullmarfjord 4 .063 I. and ¥V, Noddack, 1939
Baltic and North Sea 6-26 0095-.41 Meyer, 1938
Baltic 3-8 .032-.13 Buch, 1944
ARV 3
Baltic o7 037 Forchhammer, 1850
Atlantic Ocean 1,19~ 0625~ Thompson, Taylor, 1933
1.23 .0645
ARV 1.3
GOLD
mg/t
North Sea 6 Minster, 1891
Sea water (1500 spl) .004 Haber, 1927
o1 Glazunow, 1928
Atlantic Ocean .1 Glaude, 1936

ARV .004
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Place of collectio

Nerth Sea

1" 1
1" 1
" n
1t 1
" "

Fnelish Channel
11" T

1" 1

Korth Sea

ARV

okagerrak (Gullmarfjord).

nolish Channel

ARV

~al (bullmarfjord)

Ardenczple Bay
ARY

20
45

3

3000

12

16

.0

L]
JT AN

o

TRON

LIWHIUM

i )
JGxu i bu

MOLYLDENULT

,005
005

L0002
.02%

leymann,

Investigator

1925
Bleyer, 1927
Isenbruch, 1927

Hatthes, Vallrabe, 1927

Relth, 1929
Closs, 1921
Reith, 1930

Orton, 102
ilnrvey, 1925

Cooper, 1935

Goldschmidt, Berman, Hauw
Peters, 1933
Strock, 1936

T, and W. Woddack, 1939
O

Dlacl al’]d. i 'LChGll, 3.,;

Ernst, Hérmann, 1636

1. and W. Noddaclk, 1939
Black, litchell, 1952

Brnst and Udrmonn, 1930

Black and iitchell,
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Place of collection

North Sea
Kattegat, Skarerrak

ARV

Place of collection

inglish Channel
North WYez

Inglish Charnnel

ARV

Flace of collection

liorth Sea

ARV

Place of collection

nglish Channel
Atlantic Ocean
Atlantic Ccean

ARV

Place of collection

Worth Sea
English Channel

ARV

RADIUM
-1
f*? 10 4 Investigator
10 Satterly, 1911
.07 Foyn, Karlik, Pettersson,
Rona, 1939
30
RUBIDIUN
Eﬁ[ﬁﬂ. mr—at/hﬂ Investigator
<24 . 0020 Burksep, Kovaleva, 1940
<20 L0023 Goldschmidt, Berman, Hauptman,
Peters, 1933
.12 L0014 Smales, Salmon (unpubl.)
.12
SILVER
mg/ Investigator
20 Iinster, 1891
0.3
DI RO TUL]
E&Zﬁ& mg~at/ka Investigator
13.5 154 Desgrez, Meunier, 1921
13.3 152 Vebb, 1938
6.6 093 Odum, 1951
&
VANADIUM
Hﬁ[ﬁﬁ ug—at /g Inves ator
03 .006 Ernst, Hormann, 1936
2-7 .039-.137 Black, Mitchell, 1952
2
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ZINGC
Place of collection ue/kg ug~at/kg Investigator
fnglish Channel 100 1.5 Orton, 1924
" " 5 .08 Atkins, 1936
Skagerrak (Gullmerfjord) 14 .21 I. and V., Noddack, 1939
Inglish Channel 10- 015~ Black and Kitchell, 1952
20 <31
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6. FLORA OF THE NORTH SEA
6,1 Seaweeds

Considerable crops of seaweeds occur along the rocky coasts in
the north, but along the southern sandy coasts very little seaweed grows.
Although the tidal flats have spotty algal vegetation, the quantities are
small and the typical zonation absent.

' The species of seaweeds occuring in the North Sea can be divided
into several groups, . depending on- their geographical distribution (see
Table 6.1), The maximum depth of occurrence of sessile algae is deter-
mined by the turbidity conditions in specific localities during the
growing season. (see Table 6.2). Although some guantitative surveys

of seaweed resources have been made in some countries, no good summaries
for the North Sea as a whole are available.

List of figures

Figure 6.1 Schematic zonation of seaweeds along the coast of English
Channel
" 6.2 Distribution and densities of commercially important sea-
weeds along the coasts of the North 3ea (to be added)

List of tables

Table 6.1 Species in benthic vegetation occuring in the North Sea
" 6.2 Maximum depth of occurrence of sessile algae

6.2 Marine bacteria

There ig extremely little data specifically for the North Sea
available on marine bacteria.

6.3 Phytoplankton

The phytoplankton in the North Sea can be divided into certain
communities by the occurrence of certain dominant species (see Table 6.3
and Figure 6.3). A more detailed community division is sometimes possible
(see Figure 6.4), but in view of seasonal and year to year changes in the
dominant species (see Table 6.4) this detailed division is impracticable.
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The standing crop of phytoplankton shows considerable local, sea-
sonal and year to year variation. Although a considerable amount of in-
dividual quantitative and qualitative data are available, no systematic
working up of these data has heen done. Tables 6.6 and 6.8 give some of
the data availlable on the average standing crops of phytoplankiton in the
North Sea.

Lisgt of Figures

Mgure 6.3 Digtribution of characteristic phytoplankton communities
during spring
i 6.4 Distribution of plankton communities in the German Bight,
May 1933

List of tables

Table 6.3 Characteristic and dominant species of (spring) phyto-
plankton communities in the North Sea
Table 6.4 Example of seasonal succession of dominant phytoplankton
organisms in the northern North Sea
& 6.5 Seasonal succession of dominant phytoplankton organisms
in the southern North Sea (to be added)
" 6,6 Some data on the standing crop of phytoplankton in the
Horth Sea

6.4 Basic organic production

Many estimations of production of organic matter in the North
Sea have been made, using various methods and approaches (see Table 607)0
There are also some data on seasonal variation of production available
(Table 6.9), as well as experimental data on the influence of tempera-
ture on the rate of production (Table 6.,10). The general knowledge on
the factors determining the rate of production is at present sufficient
for attempts to estimate the areal distribution of the basic organic
production in the North Sea.

List of figures

Figure 6.5 Distribution of average annual basic organic production
in the North Sea (to be added)
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List of tables

Table 6.7 Tstimations of basic organic production in the North Sea
" 6.8 Standing stock of organic carbon and its rate_of pro-
duction in the North Sea in spring_in mg C m
n6.9 Production on Fladen Ground (gl m )

" 6.10 Carbon production in the sea at the Smith's Knoll light-
vessel
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TABLE 6.1

Species in benthic vegetation occurring in the Worth Sea

(from Nienburg 1930, slightly modified)

Cosmopolitan specics

Ulve lactuca, interomorpha compresse, Ceromium rubrum, Phyllitis
Jascia

Arctic ~ boresl species

lonostromy CGrevillei, Ulothrix fiicce, Urospora penitcillijformis,
Thaetomorpic, melogoniuin, Lilthoderma jfatiscens, flyrionemo globosum,
Aetecor s vetus, Chaetopteris plumosa, falfsia clavata, Ecto-
carpus tomentosoides, iflachista jucicola, Functaria plontaginea,
Istmoplec sphaerosiora, .tletyosiphon tortilis, Dictyposiphon
Joeniculaceus, Jesmarestia viridiv, . aculecta, Litosiphion [fili-
foruwe, Chordaric jlagellijormis, Chorda tomentosa, Forphyra
miniata, Phyllophore Drodiaei, Zullora cristata, hwodymenta
palmata, delesseria sinuosa, Jildenbrandtia rosea, Odonthalia
dentatc, lhodomela lycopodioides, iLitholhocmnion glaciale.

North Iurovean species (boreal)

Valontg ovelis, lnljfsia verrucosa, Hetocarpus tomentosus, i
dasycarpus, pincelaria radicons, S cirrhose, Cladostephus
spongiosis, Dictyosiphon Chordaeria, lastagnea virescens, .. perii—
tochnus paradoius, lamineria scechorina, L. hyperborea, ..laria
esculentc, Fucus platycarpus, Pelvetia conaliculata, Hirantholic
lorea, Gigertine wnamillosa, rfhyllophora memdranifolia, :fjsto—
clonium purpurcscens, ielesseria clota, D. sanguinew, Polysi-—
phonia urceolata, .. violaca, i*. artrorubescens, Khodomela Sub-
Jusca, Callithemnion roseum, Plumeria elegans, Ceramium Deslong—
crampst i Jumontia filijornis, Furcellario jastigiatae, Polyides
rotundus, Pelrocelis lenedyl, Lithothommion Lenormandi, oralling
ojfjficinalis.

Subtropical -~ boreal species

Fnteronorvha Linze, Chaetomorplu aerea, Dryopsis plumosa, Asco-
cylus orbicularis, ladostephus verticillatus, DJesmoirichun val—
ticum, JAsperococcus compressus, lLealhesia dijfformis, Functaria
lotifolia, hordaria divericeta, itilophora rhizodes, .accoriiza
bulbose, Filopteris iflertensit, Jictyoia dichotoma, Tutleria
multijida, Malidrys siliguosa, Porphyra leucosticta, Chondrus
crispus, Flocamium coccineum, Newalton muliijfidum, Celldium
corneun, Laurencio pinnatijidae, Jnodophyllis bijida, Crocileria
conjervoides, Nitophyllum punctatum, Drogniartella byssolies,
Antithomnion cructatwn, Callithaomnion corymbosum, ruoric nseliifa,
Lithothewmnion Sonderi.
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He Subtropical species

Chaetomorpha crassa, Ectocarpus irregularis, lyriactis pulvinata,
Cystosire ericoides, Colpomenia sinuoswa, Scinaia furcellata,
Naccaria [7igghii, Hypnea muscijformis, Dostrychia scorpioides,
Dasya elegans, Polysiphonia variegata, Griffithsia barbata,
Lithophyllum lichenoides, Corallina squamata.
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TABLE 6,2
Liaximum depth of occurrence of sessile algae

(from Gessner 1955)

Locality HDepths in m.
Danish coasti 38
Swedish “—coast 35
Faroe Inlands 40 = 60
Oslo Fjord 45

Heligoland 15
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Characteristic and dominant species of (spring) phyto-
plankton communities in the North Sea

1. Central Atlantic Community
Coccolithus Auxley and Ixuviaella baltica
11, Southern Norwegian Sea Community

Thalassiosira gravida and Anthosphaera rodusta

11T, Faeroes Community

Thalassiosira gravida, celetonema costatum,
chaetoceros debilis and WNitzschia delicatissim

IV, Orkney-Shetland Community

Asterionella japonica, Chaetoceros debilis, C.
decipiens, Thalassiosira gravide, dceletonima
costatum

V. Atlantic Soutiward Hxtension Community

Few diatoms, dominant of them Chaetoceros SPPe
Small populations ofdino flagellatis dominant of
them ZErxuviaella baltica. Coccolithus Huxley
relatively abundant

VIi. Vestern Coastal Community

Asterionella Chaetoceros, Nitschia and Skeletonema
are leading genera

Vil. Bast Anglia Coastal Community

Benthic diatoms and Chaetocerus danicus, Asterio-

nella spp. Eiddu]phia mobiliensis f. regia, Pty=
chocylis urnala

VIII. Southern Bight Community

Large variety of diatoms and dinojflagellates.

High number of bottom diatoms, e.g. Melosira sulcata.
Biddulphia sinensis (in the Channel water) Paralia
sulcata, Coscinodiscis spp. LHellarochec mulleus,
Guinardia jlaccida, “halassiothrix nitzschioides,
Ceratium fusus andC. furea
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German Bight Community
Asterionella japonica, Chaetoceros debilis

Phaecystis

Dogger Banl Community

Dinoflagellates characteristics also ithizosolenia
stylijformis, Thelassiosiraand weptocylindrieus
During summer: Ceratium Zongipes, C. macrocerus,
Co tripos and C. bucophalun

Viking Dank - Cut Community
Ilixed comnunities, dino;lagellates dominate in S. part
South Horwegian Coastal Communit
(4

Ixtreme poverty of diatoms. Ilain components are
Gymnodinians. Ceratium spp., Zxuviaella baltica,
Peridinium trochoideun, and  Coccolithus Huxley
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TABLE 6.6

Some data on the standing erop of phytoplankton

Place and Season Standing Crop Author

N, Sea and adjacent waters 460 mg dry organic matter/mj ’ Cushing 1955

English Channel

‘I2L
June 150 mg dry organic mat%er)m )Atkins and
April 1,320 mg dry organic m%tter/ }Jenkins 1953
m
North Sea 3
Beginning April 1949 0.192 g C/m )Cushing

End April 1949 0.063 g C/m ) 1955
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TABLE 6.8

Standing stock of organio carbon and its rate og production
in the North Sea in spring in mg. C/m

(from Cushing, 1957, Production of Carbon in the Sea, HNature,

179(4565:876)
Period Standing Stock | Daily Production | Production per day %
10-30 April 1949 44.1 16,7 38
23 Apr.~16 May 1949 15,8 3.6 22
8-15 April 1954 16.6 3.6 21.7
24—"’28 Aij-l 1954’ 37-5 J,O.7 2807
4-14 May 1954 12.4 T.6 61.3
23"26 I\Ia'y 1954 16-0 13122 8205

TABLE 6.9

2
Production on Fladen Ground (gC/m )
(Steele 1956)

Spring Summer Autumn Total
1951 28.0 8.9 28.0 64.9
1952 30.4 22.4 29.5 82.3
1953 26,1 17.6 13.7 5T«4




6sTables 12 , FB/60/S2 North Sea

TABLE 6,10
Carbon production in the sea at the Smith's Knoll lightvessel
(after Vimpenny)
Vater collected from the surface over the Hastern Deep water on 22.3.56

and illuminated at 50, 100, 1500. at 16,000 lux for three hours

Uptake of € in m§4
per hours using G

o}
Experiments at 15

1.25
Mean 0,607
1.028
Bxperiments at 10° 0,803
Mean 0,697
0750
Experiments at 50 0.350
Hean 0.327
0.338
Standing crop of phytoplankton
from counts as mg.C per m 6,12
% daily increase at 150 168
% daily increase at 10° 122,5

L e
% daily increase at 5 55.2
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Te FAUNA OF THE NORTH SEA

T.1 Zooplankton

The distribution of zooplankton is greatly influenced by current
transport. There are species carried into the area from the north,
through the Inglish Channel and from the Skagerrak (see Table 7.2). In
autumn oceanic plankton enters with the current from the north and main-
tains its character until the Moray Iirth (Sagitta serratodentata, Chel-
ophyes, Agalma, Caletta and Rhincalanus). In April, a rich population
of Calanus usually develops and is maintained until July. There are
certain species characterisliic of different North Sea areas and water
masses (TablesT7.l and 7.3 and Figure 7.1l). Some species are especially
sensitive to changing environmental conditions (see Figure 7.2). Inshore
waters are usually poor in crustaceans but Meurobranchia is usually abun-
dant there in *the autumn,

The standing crop of zooplankion varies considerably from year
to year, both in quantity and quality. (Figure 7.3 and Table 7.4). A
considergble amount of information is available on the quantitative dis-
tribution (see Table 7.5) but no attempt has yet been made to summarize
it on maps.

List of figures

Figure T.1 Biological water masses of the North Sea on the basis of
planktonic indicator species

"ooT.2 Distribution of Chaetognatha in 1947
" T.3 The relative seasgonal abundance of the plankton of the
Buchanan fishing ground
" Te4 Distribution of average standing crop of zooplankton in
to 7.5 the North Sea during early spring and autumn (to be added)

List of tables

Table T.1 Zooplankton species, characteristic for different North
Sea regions
" To2 Zooplankton species transported into the North Sea and

indigenous species
3 Iist of planktonic indicator species in the North_gea
-4 The dry weight of Hensen egg-net plankton as mg m in
June to September at the Flamborough line and north of i+
from 1947 to 1954
" Te5a Standing crops of zooplankton biomass in the North Sea
" T+5b Average plankton biomass in the North Sea and adjacent waters

13}
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T.2 Phytoplankton~zooplankton relationship

As mentioned earlier, the quantities of phyto— and zooplankton
‘vary considerably from year to year and from locality to locality. 1In
general there is a seasonally changing quantitative relation between
these standing crops (see Table 7.6 and Figures 7.6 and 7.8), oontrolled
'by a predator-prey system. This relation is not however constant in
detail because there are many additional influencing factors. (transport,
patchiness and changes in environmental conditions)

List of figures

Pigure 7.6 Histograms showing the mean monthly values of phyto-
planiton and zooplankton between Flamborough Head and
Dogger Bank

" TeT Routes along which the continuous plankton recorder was
towed monthly during 1952
" 7.8 Bstimated densities of phytoplankton and relative num-—

bers of total copepoda along the K line of Scottish
plankton recorder survey 1952 to 1955

List of tables

Table T.6 Quantitative relation between standing crops of phyto-
and zooplankton

T.3 Benthos

The species composition of benthos communities end its biomass
per unit area is much more stable than that of plankton and nekton.
Although the benthos communities are well defined in North Turopean
waters, their distribution is not yet mapped in detail (see Figure T.9
and Table 7¢7)w Data are available on the guantities of behthos in
various localities, their seasonal and year to year variations and the
content of fish food. The available quantitative data would allow
rough mapping of the average quantitative distribution.

Very little data are available on the productivity of benthos.
Some estimates shqw, e.g. that on the Dogger Bank 6 to 7 g fish food
is produced per m per year.
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Ligt of figures

Figure 7.9 Distribution of benthic communities in the North Sea
i T.1C  Variation of the nymber of various groups of benthic
animzls (per OT m ) in the German Bight, 1949 to 1957
" T.11 Variation of benthos biomass in Horns Reef area
" T.12 Digiribution of average benthos biomass in the Norih Sea
(to be added)
List of tables

Table T.7 Composition of benthic communities in the North Sea

t 7.8 Frequent benthic animals and their importance as fish
food in German Bight

1 T.9 Quantities of benthos and the amounts of plaice food
in it in some localities in north European waters

" 7.10 Standing crops of benthos biomass in the North Sea

" T.11 Average number and biomass of benthic organisms in
German Bight, 1955 to 1957

"o T.12 Average number of benthic animals per square meter
in Moray Firth

" Te.13 Change in the composition of the bottom fauna of the

Dogger Bank area
" T7.14 Plaice food in Kattegat

T«4 Nekton

The fisheries problems will be summarized in another synopsis.
The present one is conserned only with fish egg and larvae, the latter
usually classified under nekton.

The catches of different commercial fish species in the North
Sea are given in Table 7.15. The spawning areas of these species are
known, some approximately, some in greater detail, but no summary
mapping of these areas, with indication of spawning seasons, exists.
Although there are some data available on the dengities of eggs and
larvae of various species on the spawning areas (see Table 7.16), again
no detailed summary exists on the areal distribution of the eggs and
larvae, although a considerable amount of detailed information has
accumulated during the last 50 years.
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Iist of figures

Pigure 7.13 Digtribution of plaice eggs during February-March
Migures on the spavning grounds and distribution of
eggs -and fry of different species during different
months (to be added)

List of tables

Table T.15 Catches of different species in the North Sea
" T7.16 Densities of eggs and fry of various species on the
gpavning areas of the southeastern North Sea
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FIGURE 7.3

The relative seasonal abundance of the plankton of
the Buchan fishing ground.
(after Glover)
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Histograms showing the mean monthly values of six stations between
Flamborough Head and the Dogger Bank for phytoplankton and zooplankton
(after Cattley)
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FIGURE 7.7

Routes along which the continuous plankton
recorder was towed monthly during 1952
(after Rae)



":figs. 6 FB/60/S2 North Sea
2000
1500
1000
500
0
1500 €0 ]
1000 940
5
500 & 20 |
&
0 =0
o H
g > 20
g VR
m = 1954
21500 ;’D
v k:
o
1000 ™
o =
Y T
© 500
0
P
s
s 8
3] »‘é 80
a =
1500 260 4
5 .
1000 & 40 1955
500 20 | ,-.\-__\—m-r--“
Bl N e e
0 0 -—’“"|% VA P - o
T T T ¥ T 1 T v ) ¥
J FoM A M J J A S O N D
Phytoplankton ¢ pale green )
Slightly smoothed
W . lines constructed
7. green }from monthly
histograms
8@}5: dark green
Total copepnda -

NUMBERS OF

/

ESTIMATED DENSITIES OF PHYTOPLANKTON AND RELATIVE
TOTAL COFPEPODA ALONG THE K LINE OF
SCOTTISH PLANKITON RECORDER SURVEY 1952 - 55

FIGURE

7.8




FB/60/S2 North Sea. 7:Figs. 7.
T 1 T T ' T

Macoma community
Venus community =

Vjtreus community

Brissopsis~Amphiura qommunity

]
|
i

FIGURE 7.9 DISTRIBUTION OF BENTHIC COMMUNITIES (after Petersen)



T:Pigs. 8 FB/60/52 North Sea

S A S A S A ‘S A 5 A S A S A
1953 1954 1955 1956 1957

Autumn  Spring

1949 195

O
-
©
o
ol
-
©
o
N

PIGURE T.10

TJariation of the numbers of various groups of benthic

animals G.i m in the German Bight 1949 to 1957
(after Ziegelmeier)
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TABLE 7.1

Jooplanliton species charscteristic for different
Horth Sea Regions (Ostenfeld)

S - summer, A -~ autumn, V - winter, Sp. - spring

T, Plemish Sea

Very frequent: Sugitta bipunctata. Copepods: Zemora longicornis,
Pseudocalanus elongatus, Acartia clausi, entropages hamatus, Para-—
calanus parvus, Oithona nana, Calanus jinuarchicus, Copepods and copepod
larvae (8). Oikopleure, frequent the copepod Auterpe wcutifrons (8),
Pleurobrachia pileus (Sp. and 8). WNoctiluca miliaris (S), Hydromeduse
(S—A), not rare are: Jehinoderme larvae (S), Labidocera liollastoni (S);
as frequent, arc also mentioned:hemipelasic crustaceans: Phtisica
marina, Gastrosaccus, oramysis spirities.

1T, Southern North Sea

Frequent: Oithong similis (S), Pseudocalaius elongatus, Oithona nana,,
deartio clausi, (8), Tintianopsis ventricose (), Noctiluca miliaris (S),
Sagitta bipunctata (S, A), as well ‘as Fehinoderme and lamellibranch larvaes
not rare are: Okopleura, Luterpe acutijrons (A .

III, DNorthern North Sea

Very frequent:s lletridia lucens, Colanus jinmarchicus, Tfrequent Themisto
abyssorum (L), Hicrosetella norvegica, Arnom:locera patersoni S)y Temora
longicornis (S), Pseudocalanus elongatus (Sp./S), Centropages typicus,
Cyttarocylis denticulata, . gigantea (W), Ivadne nordmanni (8), dcartia
clausi, as well as Decapode and Schizopode larvae; not rare are the
dcanthometrides (8), .“rotocystis tridens (8), and Poden intermedius (S).

iv. Blagerrak

Very freguent: Pseudocalanus elongatus, Temore longicornis, Calanus
Finmarchicus, ohagitta elegans, Leartia longirenis, Centropages hamatus,
Oithona similis, Jdylantha cigitalis.
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TABLE 7.2

Zooplanlton species, transvorted into the North Ses
and indigenous species {(after Remane 1940)

larm water swecies entering through Fnglish Channel

Medusae: ITurritopsis polycirrha, T. nutricolc, Gossea corynetes,
Amphinemo dinemc, ~Iabberia halterata, Octorchis gegenbaurt

Gastropod larvae: Lamellaria perspicua

Tunicats: Jolpa democratica, Jyclosalpa bafieri, oliolum nationalis,
D. gegenbauri

Siphonophores: luggicea atliantica
Warm water species entering North of Scotland
Medusae: Cosmetira pilosella

Tunicates: Doltolum tritonis, Sulpe fusijormis, dppendicularia sicula,
fritillaria venusta, Oikopleura parva, Salpa asyimetrica

Gastropods Clio pyramidata

Ostracod: Conchoecia daphnoides

Copepods:  jucalanus elongatus, Xhincalanus nasuitus
Chaetognaths: Sagitta serrcta dentata, Dryphaena melmii
Trachymedusae: JSoliaris corona

Siphonophores: Physophora hydrostatica, Cupulita sarst, drachknactis larvae, etc.
Temperate water species entering Northern Norih Sea

Radiolarians: Challengeron armatum, C. diodon, Choenicosphaera RUPTQ AN
Cladoscentum tricolpium, Clathkrocyclas craspedota, Dictyophimus clevet ,
Lehinorma trinccerium, Flagiccantha' arachinoides, Protocystis tridens,

£ xiphodon, Zrochodiccus echinodiscus, 1 helioides

Tintinne: Dictycysta elegans

Ceriantharier larvae: Arachnactis albide and 4. Bournei

Copepods: Jetideus armatus, Candacia arwata, . gracilimns, C. norwegica,
Ce rotunda, Chiridius armatus, letridia lucens, Oithona atlantica, O.

similis, Pleuromamma robusta

Amphipod: Scina borealis
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TABLE 7.2 (contd.)
Indigenous species present in whole North Sea

Copepods: dcartia Clausi, Anomalocera Patersoni, Centropages typicus,
Euterpe acutijrons, Labidocera wollastonii, MHicrosetella norwegica,
Sagitta bipunctata (elegans)
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TABLE 7.3

List of planktonic indicator species in the North Sea
(after Russell, modified)

I, North Atlantic Water
la. North Atlantic %ater
Yarm water Torms:

Hydromedusae: siphonophoress Physophora hydrostatica, Agalma
elegans and Galeolaria truncata '

Chaetognatha: Sagitta serratodentata

Crustacea: copepodss: [fhincalanus nasutus and several other
species

Pteropodas Clio pyramidata
Tunicata: various salps and doliolids
Temperate water forms:
Hydromedusaes siphonophores: Dimophyes arctica
Chaetognatha: Sagitta maxima and Lukrohnia hamata
Crustacea: copepods: Calanus hyperboreus and Metridia longa
Pteropodas Limacina heticina
Ib, Mixed Scottish Coastal Vater

Hydromedusae: peoturris pileata, Laodicea undulata, Malopsis
ocellata, Cosmeira, Tima bairdi and Aglantha
Chaetognatha: JSagitta elegans
Crustacea: amphipods: Themisto (Calanus finmarchius abundant)-
Pteropodas Limacina retroversa

1T, Channel Vater

Hydromedusae: Turritopsis gnd Gossea corynetes

Mollusca: [Lamellaria perspicua larvae
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TABLE 7.3 (Contd.)

III. Central North Sea Water
IITa. North-Central
Chaetognatas Sugitta setosa

IITb. South-Central

Hydromedusae: Tima barrdi, Cosmelira, Jdglantha, and the siphono—
phore dgalma elegans

Chaetognatha: Sugitta elegans elegans

Crustacea: amphipods: euphasids: WNyctiphanes couchi, Thysanoessa
gregoria, Ihemisto adbyssorum

Pteropods: Clione limacina and Limacina retroversa
BEchinoderms: JLuidia sarsi larvae
Appendicularias Oikopleura labradoriensis

v, Skagerrak Vater

Complex community with frequent occurrence of : Pseudocalanus,

Temora, Calanus, Acartia, Centropages, Oithona, ihglantha and
Sogitta  SPP.

V. Fnglish Coastal Water
Hydromedusae: Turriiopsis
Chaetognatha: Sagitta setosa
VI. Continental Coastal Vater
VIa. Flemish Coastal Water
Pelagic hydroid: Clytia
Medusa: .arsia tubulosa (late winter and spring)
VIb. German Bicht Water

Medusa: sarsia tubulosa
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TABLE 7.4

‘"The Dry Veight of Hensen Egg-Net Planliton as mg.
for m”, (June, July, wept.) (after Vimpenny).

Stat. North of

Mlamborouith
Line

(mean of 11-172
stations)

Flamborough
Line
(mean of 6

stationu)

1947
1946
1949
1950

1951

1952

1953

1954

B e
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TABLE 7.5a

Standing crops of zooplankton biomass in the North Sea
(Mainly on the basis of Hensen net oatohes)

Looality Season mg/m3 Author Remarks
North Sea Average 55 Vimpenny, 1953 | Reoaloulated assuming
50 m depth
SW North Sea | Febr.-Maroh {152 — 397|Krey, 1953
TABLE 7.5b

Average plankton biomass in the North Sea and adjaocent
waters acoording to the data oompiled by Digelow and Sears (1939)
(Reoaloulated assuming 1 ml displaocement volume

= 0.8 g biomass)

Looality Season Authority Plankton biomass
in mg/m
North Sea June 1926 Savage 1931 460
August 1926 400
November 1926 480
Jespersen 1923 10
Inglish Channel April 1925 Russell 1927 8
May 1925 80
June 1925 16
July 1925 40
Auvgust 1925 40
Skagerrak February 1903 Cons.Perm.Intern. 32
August 1903 p. 1'Explor, de la 40
November 1903 Mer (1904-1907) 112
May 1904 72
Aupust 1904 40
November 1904 123
Ausust 1906 16
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TABLE 7.6

Quantitative relation between phytoplankton and zooplankion

3 .
i i o P ;
Locality Time Biomass in mb/m hytoplankton Author
Phyto- 200~ Zooplankton
plankton plankton relation
SW North Sea FPebruary- 27 241 G.1 Krey, 1953
March
2
C
Locality Time g /m Author and remarks
Phyto- 200~
plankton plankton
2 . . '
North Sea Jan, 3.4 1.3 1.2 gCm higher animals.
Kalle, 1950
Fladen Ground (Max.) 1.2 5 )
)
Inshore waters ) Steel, 1956 (Phytoplankton
North Sea (Max.) 2.1 5 ) recalculated)
)
English )
Channel (Max.) 2.5 5 )
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TABLE T.7

Compesition of benthic communities
in the North Sea
(after‘Petersen)

1. The jacoma baltica community, with
Lacona baltica, liya arenaria, Cardium edule, Arenicola marinag
etc. as the most evenly distributed characteristic species.

2. The Verus comnunities with Spatangidae found mainly on sandy bottom
a) Echinocardium cordatum, Venus gallina, Tellina jfobula, lactra
subtruncata, in shallow water.

b) npatangus purpureus, Lchinocardium flavescens, Abra prismatica,
“sammobia faerpensis, lioctétra elliptica etc., in deeper water.

Cyprina islandica is frequently found as an attendant species in
both a) and b). Venus communities which have not yet been subjected
to valuation may doubtless be found in atill deeper water, together
with dpatangus raschii eto.

3. The brissopsis - Amphiura comnunity, on soft clay bottom with
Drissopsis lyrifera, dmphiura chiajei, Calocaris m'andrea, Nucula
sulcata, Humenia cragsa etc.

4. Communities from deeper water than the Prissopsis, presumably on
soft clay bottom, with
Pecten vitreus, Adbra longicallis, and various other species as
characterisiic vypes or at least as important attendant species.
Future investigations will doubtless reveal the necessity of fur-

ther subdivision here, and possibly a revised classification
(dmphilepsis norwegica).
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TABLE 7.8

Frequent benthic animals and their importance as fish
food in Cerman Bight (after Ziegelmeier)

Polyohaetes: ~ all important as fish food

wpiophanes bombyx
Pectinaria korent
Lanice conchilega
Nephthys hombergi
Scoloplos armiger

; Most abundant

~ On muddy bottom

R M T g

Iagelona papillicornis - On sandy bottom
Pealibreme in/iatum - On muddy bottom in deep water
Crustaceas
Amphipodss
Urothoe poseidoni )
, . , . , tt
Bathyporeia guilliamsoniana ) On sandy bottom
Ampelisca brevicornis ~ On all bottoms
Cumaceanss:

Diastylis rathier
"o bradyi
Iphinoe trispinosa

Bchinoderms:

Echinocardium cordatum
Ophiura texturata

" albida
Amphiura filijornis

All echinoderms are sensitive
to cold winters

RN N W

Lamellibranchs
Angulus jabula - Most'importént lamellibranch as food
Nucula nitida for plaice

Hontacuta bidentata

Phaxas pellucidus

Lunatico nitida

Hydrobia clvae On muddy bottom

Abra nitida - :

Abra alba - On sandy bottom, further offshore



TsPables 11

84¢

($261) 2°gT | g°of SOT1TTB00T UOTH
IsTewdeq VAd® 5°9 6G SOTLTTROO0T JI00g BUIOD B £Leg PUBTOSITOH
(Ge61) w ),
I8 ToWER ¢l olLe 00§ ¢C /. yrdep ‘aInogary BOTIOUY BUOOBL] us ABUXN
(9€6T)
ussIe] 2°GG | 2°4¢ 1448 W 6°0T — T°0°®0 Uadeq BUOOBI] paolyg osqfg
0°GY | 0°GY Lev‘e 6C6T eunp
* (Tqndum) veey | veev 06T°¢ gLeT L1np
Hoardg Legz | L°9z 9LTéc LE6T °Fny—-L1np
sxeddry, _
8] 9B S®OI® TBPLJ BWOO B pxofyg Furqyduty
6ve L6v 000°%¢9 V6T °ony
SUSBUITTRIG 1%®
TG66T
‘yprumg | 002 78 YL1| 000°¢1€ V6T °Sny-~L1np BOSUSDDBY
fmoge ureylNOC umzo@@mﬁ BWOOBI] UsTueq
E\m w/3 a\m wW am>mv
mNdE @mmnobd &bmv Nmﬂmﬁﬁﬁb
pooZl soTetd 1USTON | -TpUT JO SOT1SII830BIBRYY
SSBTO 3ST 18207 IE Uy s1T pue AL ITBO07T £y TUNWUWO) SOYLUSE uotsey

80In0g

FB/60/52 North Sea

(1661 ‘spTmg I943%)
8WOS UT 1T UT poog 8oTeTd FO silmiouwe o) PuUr SOYLUSY JO seTlTIURBNY

*sIotrem ueedoanyg UYrJIOU UT SOTLTTROOT

6° L TTEVG



FB/60/82 Norith Sea

T:Tables 12

| (0E6T) - ¢ , - SR - -
” PEATOTE 6y ARTAY £°1G QGYéT | suotT3eITESOAUT saesf om] SAOOTURH
¢°o¢ 0*cz | 9°g€T] Llc SOTYTTEO0T
(0£6T) . . o
peaderg| O €T T°0T | G°6Tg 60¢ SNOTIBA UT SUOTLBE
9°0¢ 9°1¢ 9°971¢ LG9 ~T9S8AUT sIB9L TRISADG eInTydury
1esegy ey
1°6 8'9 | 9°007 12T
(0€6T)I L°gQ 2°QT y O°TL | ¥¥E S8T]TTBOOT
pBAZRTH!l Q°9T L°0T | 8°92 Q9¢ SNOTIBA.UT SUOTIES
0°L6 6°¢e g9V 209 —-T1S8AUT sI20L TBRIOASG snue ),
g8°9¢t 2°29 (°3seaut
saeef gT) sunsSuTTTeS
9°6le 6°gY ) (°3s0AuT
(g2hT) szeef ¢1) Surupseig suAoT
peafeTg] 9°%¢€T Levy . (°3seaur saeek QT)
Sutupeag pa1sTYy 2ATSOPULG pIOlFuUTT-
6°¢€€ | g°ege] oLLét £q Tunuo o~ AUS 0P ULY
9°PT ; T1°Q5 90ov £q Tuntmoo-snus
JO S1USWOTS YL TH4 POXTH BIN TUAWY
(G26T)
JoTouSeH : .
g°v T°G2 €le BOIBR UISLSOMYINOG
ARAN 2°ge 1T BOI® UISLSBOYLION Snus |
0°9L | ¥°GoT{ 00l eAUSOpuLg feg pueToSTTeH
w/3 w/3 w/3)_w °(ae)
mxmﬁ mmmhm>4 .mbmv mmﬁmdﬁﬂb
, pooI aoTeTd 1UySTo/M| ~TPUT JO SOT1STI910BIBRYYD
soanog SS®BTO 1ST Te1o]] IOQUM] 81T pue KyTITeOOT £q Tunummon soyjueg uotgey

(pyuco)6°L @7y




FB/60/82 Horth Sea , ; ; & TsTables 13

TABLE 7.10

Standing crops of benthos biomass in the North Sea

Community and g/m2 Author
other romarks
{
Venus gallina comm, )
Hucula nitida var. 30~130 ) \
Tellina fabula var. 5-10 ) onome
Hehinocardium cordatum var, -500 ) 1934
Aonides wvar. 10 )
346 Demel and Mulicki,
1954
244 (Zernov, 1934),
| lioiseev, 1955
260 Petersen, Jensen,
1911
Macoma coinm, 7~31‘ ) Hagmeier, 1925
Syndosmya comm, 105 ) ( R
- acc. oparck
Venus comm, 25-20 ) 1935)
Amphiura comm. 98-233 ) e
S e e |
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TABLE 7.14
PLAICE FOOD IN KATTEGATT
(after Blegvad, 1930)
A B C

I class plaice food

IT class plaice food

No plaice food

All Lamellibranchia except
and No

those under II class
plaice food

Hatica all sp.
Pelo turricola
Lacuna, all sp.
i2issoa, all sp.

Fhiline, all sp.
Acere dullata
Cylichna cylindracea
sudibranchia
Cheetoderma intidulum

All worms with exception

of those under B and C

Ali Crustacea with

exception of those under

B and C

Lduerdsic chrysanthellum

Cericnthus dantelssent
Amphioxus lanceolatus

Macoma calcorea 2cm

All species of the genera
Venus, dstarte, lLucina,
Dosinita, Ledo, Corbula

and Nucula

. ! .
Psammobia faerpensis 2 cm
Mactre solida 2 cm
Modiolaria nigra 2 cm

Luccinum undatun 0.5 g

Aporrhais pes oselecont
0.5 g
wealaria cinerarels
frochus festudinalis
Chinton, all sp.

daohrodite aculeata
Phosecolion strombi
dmphiurae chicjet

oo Silijormis
Gophiura all spe.
Fehinocardiun cordatu
(Small O - Gr.)
Hehinocyamus pusillus

Small PFPaguridae

Fydroidae

Pecten sp. 2 cm
Cyprina islandica 2 Cm
Lya sp. 3 cm

Puccinum undatum 0.5 g

llasse reticulata

Nassa pygmoea

aporrhets pes pelecant
0.5 &

Turritella teredra

Dentalium entalis

Pomutoceros trigueler

A1l Echinoderms with
exception of those
mentioned in B

Big Aupagurus bernh.

" Carcinus noenas

" Hyas

" fephrops novegicus
Actiniidae With excep~
tion of those mentioned
in A
Ascidiae
Foraminifera
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TABLE 7.15

Catches of different species in the North SBea 1957

Herring
Haddock
Cod
Whiting
Plaice
Mackerel
Saithe
Dogfish
Sprat
Ling
Sole

Skate and Ray

mill.kgs.

1,047.8
105.3
95.0

1 84.3
69.3
68.9
51.8
26.4

22,4

o

5706
5.8
5.2

4,6

3.8
2.9
1.5

1'2
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Table 7,16

Density of fry on the spawning places of the south-eastern
North Sea. (after Aurich 1954)

Average Maximum
February 1936 35 - 56 116 - 176 eggs/mu2
Cod March 1926, 1937 »
March 1953 75 192 egys/me
February 1936 75 111 - 294 eges/m.
4 9 larvae/m,
2
Plaice | March 1926, 1935, 4 -9 14 - 35 ecgs/m. ’
1937 4 - 11 15 - 51 larvae/m.
2
Warch 1953 A7 159 eggs/m.
§) 12 larvae/m, "
i 2
Pebruary 1936 370 -~ 821 eggs/m.?
Dab March 1926, 1935, 1937 300 - 1185 eggs/m.é;
March 1953 300 - 765 eggs/m.






