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Warnemiinde, 12 March, 1997

Because of their depth and central location the deesins are probably the most interesting regions
for theoretical and experimental investigationgha context of thermodynamics and/ or kinetics of
oceanic irreversible processes. There is some \wigmmal evidence that much of the diapycnal
mixing is actually done before the dense deep wiaténcorporated into deep waters of the Baltic
Proper. Associated processes of detrainment eabemtiodify dense bottom currents spreading from
the Arkona Basin through the Bornholmgat into tleeriolm Basin.

Our hydrographic activities support running BASYERItic Sea System Study)-field campaigns and
contribute to the Russian- German field study paogne ,,Research on the Baltic Sea (RBS)“, which
is partly funded by the Ministry of Science and HAigical Politics of the Russian Federation and the
Federal Ministry of Education, Scientific Reseaartd Technology of the FRG. That programme runs
for three years (1996- 1998) above deep Balticisasi provide eddy-resolving data sets with atati
spacing of about 2.5 n.m. to study exchange presestwater properties between different basins as

well as between coastal zones and central pattedaltic during different seasons.

The investigation of exchange processes betweé&rdlit basins of the Baltic Sea have been started -
by CDTO-measurements in the Stolpe Furrow, whigimeets the Bornholm - with the Gotland Basin,
during March, 1996. Similar campaigns were carrged in the Gotland Basin (June, 1996), the
Bornholm Basin (September, 1996), and the ArkonsirB@ecember, 1996). Similar activities will be
continued in the Stolpe Furrow (June, 1997), anthaeastern Gotland Basin (September, 1997). In
the following two years, repeated measurementsheilcarried out at the same positions in order to
describe the seasonal cycle in the mass-field amsdciated (iso- diapycnal) property-fluxes in each
basin. Resulting data will be, among other thingsed for the estimation of geostrophic motions in

deep layers and associated volume transports aasviglr the setup of numerical circulation models.

The area of investigations is shown in Fig.1. CTDeasurements have been performed with the
SeaBird System from the sea surface to the ne&orbdayer. The station spacing was 2.5 n.m. on a
regular station grid, which covers the area betw®émn 55°35") N, (15 20.7'- 1626.2") E. This map

also indicates selected depth contours.
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Fig.1. Area under investigation

A total of (16 transects x 15 stations) 240 veltiCTDO -profiles was gathered. The temperature was
controlled by three reversing thermometers at diffe depths twice a day. The resulting rms error is
+/-0.001 K without any statistical correlation witlthe pressure. An analogous procedure was
performed for salinity with the aid of salinometaeasurements and dissolved oxygen resulting from
bottle casts of the same horizons. Its largest vailses are found to be +/-0.3 ml/l of dissolved

oxygen.

All profiles were sampled during winds from W - SMith velocities in the range of (8 - 18) m/s. The
top layer was well mixed down to about 45 dbartdtmperature was about 2.5-2Z29with salinities

between 7.3 and 7.7 PSU within the range of thesidemaximum. Associated values of dissolved



oxygen changed between 7.5- 7.7 ml/l. In the nedion layer, the salinity reached values near 18
PSU.

In order to check the ‘steady state’ in the obsgnvmss-field, an additional transect was carrigid o
along 5510'N from east to west (n0.241-256). No significaminges could be detected with respect to
the inclination of the main halocline between thsulting quasi-synoptic transect and that compiled
from the 16 meridional sections. For instance,ressure level of the 12 PSU surface well describes
the horizon of the halocline.

Along the south-west flank of the basin, water eamnbottom layers locally formed dome-shape
patterns reaching up to the horizon of about 45 dibéle the halocline was deeper than the levé0of
dbar along the north-east flank of the basin. yela beneath the pycnocline, strong baroclinicqunes
gradients occurred with an orientation from souttsimo north-east and suggest a baroclinic inflow
into the basin from north-east to south-west. Tdgesstrophic inflow forms a cyclonic circulation
pattern on the basin scale. That conclusion is au@@ by the mapped temperature at the pressure
level of 60 dbar. A centre of relative warnf(3- saline (14.5 PSU) water with low oxygen contght
ml/l) took place above the deepest part of therbaBhat suggests upwards directed net motions.
However, closed isotherms®(®) also indicate relatively cold water patches loa neso-scale. Their
diameters are in the range of about 5 - 40 km asdrdially extend the scale of the internal radius
deformation. Trapped water is relatively poor ifirsey and oxygen. That observation corresponds to
downward motions. It seems to be that these feattnael’ around the basin and follow the cyclonic
circulation pattern of the basin scale. Howeves tdonclusion must be documented by other observa-

tional strategies (drifters and/ or moored curreeters).

E. Hagen

Chief scientist



