
LONG-TERM CHANGES IN SALINITY DISTRIBUTION IN THE
CENTRAL NORTH SEA

C.M. 1990/C:22
Hydrography Committee

D

G. van de Kamp
Netherlands Institute for Fishery Investigations

P.O. Box 68, 1970 AB Umuiden
The Netherlands

by

INTERNATIONAL COUNCIL FOR
THE EXPLORATION OF THE SEA

funk-haas
Neuer Stempel



INTERNATIONAL COUNCIL FOR
TUE EXPLORATION OF TUE SEA

C.M. 1990/C:22
Hydrography Commiuee

LONG-TERM CIIANGES IN SALINITY DISTRIBUTION IN THE
CENTI~AL NORTII SEA

by

G. van de Kamp
Ncthcrlands Institute for Fishcry Invcstigations

P.O. Box 68, 1970 AB IJmuidcn .
Thc Ncthcrlands

•. Abstract
Annual charts of bottom isohalines in the North Sea in February for the years 1970-1989
have been studied. Gradients of isohalines suggest long-term changes in the strength of the
northern Atlantic water inflow. The surfaee of the area between by the isohalines 34.9 and
35.0%0 and the O· and 4· East longitude meridionals is proposed as a simple index to
deseribe changes in the strength of this inflow.
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1. Introduction
Long term changes in watercirculation in the North Sea have been supposed to be the cause
of reeent ehanges in some fish populations (Yan de Kamp 1983, Corten 1986).

Results from hydrographie sampling during the annual International Young Fish Surveys
in February 1970-1989 show distinet long-term ehanges in salinity distributions in the
central and northern North Sea. These ehanges eould possible be related to differenees in
the strength of the Atlantie inflow in the Northern North Sea.

Although the southward extension of certain isohaJines in the Central North Sea eould give
an impression of the strength of the northern inflow of oceanic water the distanee between
parallel isohalines was thought to give a better result as a stronger inflow is likely to result
in a steeper gradient field with southern North Sea water in the Central North Sea.

In this paper no attention is paid to the relative small amount of Atlantie water entering the
southern North Sea through the English Channel. Furthermore, this water flows mainly
through the eastern coastal areas to the Skagerrak and has little influenee on the Central
North Sea. '
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3. Results
Table 1. presents surfaces of the areas enclosed by the O· and 4· East 10ngitlJde meridionaIs
and by each of the isohalines 34.8, 34.9, 35.0, 35.1 and 35.2. In the period1970 - 1989
there was a weak correlation bet\veen the surfaces enclosed by the 34.8 - 34.9 isohalines
and the 34.9 - 35.0 isohalines (Speamlan rank correlation Rs=0.45). Data of surfaces

. between the 34.9 and 35.0 isohalines for all years were available. Because their mean
position seems to fit best as border between North AtIantic water and southern North Sea
water, this parameter was chosen as an index for the inflow of Noi-th Atlantic water.

The annual values of this index for the years 1970 - 1·989 are shown in Figure 4. A srriall
area between both isohalines is supposed to indicate a relatively strong inflow of North
Atlantic water. Figure 4. suggests weak inflows in the periods 1977 - 1981 arid 1987 ­
preserit. The intermediate period is a chara~terized by a relatively strong inflow.

4. Discussion
The annual salinity gradients found during the IYFS in February suggest a long-fenn
trend. The surface of the area between the 34.9 and 35.0%0 isohalines and the O· arid 4·
E.longitude meridionals was unusually large in the periods 1977 ":1981 and from 1987 till
now, suggesting a weak Atlantic inflow from the north in those periods.

As was stated in ihe introduction, thc distance. between parallel isohalines should give a .
beuer index of the strength of the nortllern inflowof Atlantic water theri the southward
position of a certain isohaline. In Table 1. the latitudes of the estimated ceritre of gravity of
the surface enclosed by the 34.9 and 35.0 isohaline and the O· and 4· E are given. In the
period 1970 - 1989 this latitudes and the oelongirig slJrfaces were good correlated
(Rs=O.74, Speamlan's rank correlation).

Martin et aI. (1984) found the wellknown· "mid 1970's salinity uriomaiy" iri the Faeroe­
Shetland channel from 1975 - 1979 und noticed one year delay of this anomaly towards an
area east of the Orkneys.· Another year for transport of the water from here to the centrni
North Sea is likely (Zimmerman, 1984). The here observed period of low northem Atlantic
inflow in 1977 - 1981 fits remarkably weil with the "mid 1970's salinity anomaly", as weil
as with the expected time of arrival and duration. This coincidence gives support to the idea
that the salinity distribution in the Central North Sea is linked to events in the Atlantic ocean
and not only tolocal factors as land runoff, precipitation and evaporation..

- 2-



,

•

•

Lj~en and Sretre (1987) studied yearly changes in mean temperature and salinity at the
latitudes 59° 15'N and 57° N in the North Sea of water with a salinity of > 35 %0. The
material used was derived from a Norwegian standard hydrographie program in the month
June of the years 1967-1984. They also found the "mid 1970's salinity anomaly" in the
North Sea with a two year delay from the Faeroe Shetland Channel, indicating a 10ng-term
change. The anomaly was more pronounced at 59° 15' N than at the 57" N latitude. A
separation of the two areas by the east fIowing "Dooley eurrent" was suggested. From the
salinity distribution in figure 1-3 no such aseparation can be seen. This separation could be
more a summer phenomenon as in summer this current is found to be more pronouneed.
From a comparison of summer boltom temperature and salinity distributions in the
Northem North Sea for a year with high salinity (1972) and a year with minimum salinity
(1978) in the AtIantic water they noticed that the "mid 1970's salinity anomaly" is probably
more related to the properties of the infIowing Atlantic water rather than to fIux variability.
This is not supported by the present study.

Acknowledgement
I Iike to thank Dr. L. Maas from the Netherlands Institute for Sea Research for his friendly
and profound comments on the manuscript.

5. References
Anon., 1989. "Report on the International Young Fish Survey in the North Sea, Skagerrak

and Kattegat in 1989". ICES C.M. 1989/H:54.

Corten, A. 1986. " On the causes of the recruit failure of herring in the central and northem
North Sea in the years 1972-1978. J. Cons. penn. int. Explor. Mcr, 42: 281 - 294.

Dooley, H.D., 1983. "Seasonal variability in the position and strength of the Fair Isle
Current. North Sea Dynamics. Ed. Sundennann & Lenz. Berlin Springer Verlag.

Kamp, van de, G., 1983. "Longtem1 variations in residual currents in the Southern North
Sea". ICES C.M. 1983/C:4.

Lj~en, R. and Sretre, R., 1987. "Climatic changes at the North Sea plateau during 1967-·
1984" ICES C.M. 1987/C:17. --

Zimmennan, J.T.F., 1984. "Windseale effluent as a tracer for eontinental shelf
eirculation". Nature. Vol. 311, 13 September 1984.

- 3 -



•

SURFACES OF AREAS ßETWEEN ISOHALINES

February 34.8-34.9 34.9-35.0 35.0-35.1 35.1-35.2 latitude of

ofyear 0/00 0/00 0/00 0/00 surface between

isohalines

34.9-35.0 0/00

1970 6.3 7.0 56°lO'N

1971 4.8 10.1 55°05'N .
1972 6.3 4.4 6.7 18.3 55°40'N

1973 4.7 17.3 15.0 54°1O'N

1974 7.3 6.7 12.5 55"40'N

1975 4.3 6.2 8.8 23.1 55°20'N

1976 4.2 5.2 9.8 16.7 55"1O'N

1977 12.5 7.2 56°00'N

1978 9.7 26.8 58°20'N

1979 3.9 8.0 6.1 57"20'N

1980 5.8 13.8 10.5 57"1O'N

1981 8.6 15.9 7.8 8.6 57"00'N

1982 4.1 5.8 12.1 11.2 55°50'N

1983 6.0 6.1 10.4 9.9 55"40'N

1984 7.2 4.8 7.5 11.1 56°05'N_· -
1985 5.3 2.9 3.5 10.4 55"30'N

1986 3.6 6.0 7.7 15.7 56°30'N

1987 7.6 8.5 9.1 8.8 56°00'N

1988 5.7 12.3 6.4 17.7 56°15'N

1989 6.9 13.5 3.2 5.8 56°25'N

Table 1.

Surface of areas enclosed by two successive isohalines (34.8 till 35.2) and the 0° and 4° E.
longitude meridionals in 1000 square miles and the latitude of the estimated centre of
gravity of the area enclosed by the 34.9 and 35.0 isohalines.
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riGure 1. Bottc= salinity charts in February 1970 - 1977. Index areas mentioned in the text are shaded
Source: Susanne Reimert & Harry Dooley, leES Secretariat, 1989.
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Fieure 2. Botto~ salinity charts in February 1978 _ 1985 Index arcas mentioned in the text are shaded
Source: Susanne ~eir.:ert & Harry Dooley, leES Se'cretariat, 1989.
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rigure 3. Bot'tom salinity charts in February 1986 _ 1989 .
SOtL'ce : Susannc Reimert &Harry Dooley, leES Secretariat 1989 and ICES C.M.1989/H:54
Index areas mentioned in the text are shaded
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