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Track of RV Meteor cruise M82-1 in the Labrador Sea, Irminger Sea and Greenland Sound with
locations of moorings (red dots), CTD/IADCP casts (yellow dots) and acoustic surveys (blue dots).



Objectives

In the present state of our climate the northern North Atlantic is one of the major sources
for the deep waters of the World Oceans and thus influences or even determines the
global deep ocean circulation. Dense waters from the Nordic Seas and the Labrador Sea
move southward at depth. Near the surface this is replenished by a northward flow of
warm water that provides heat to the atmosphere thereby creating the pleasant
European climate. During RV Meteor cruise M82-1 we studied the three major sources
of North Atlantic Deep Water: the overflow through the Greenland Sound, the
entrainment of ambient water into the overflow plume and the production in and export of
deep waters from the Irminger Sea and Labrador Sea.

These three studies make use of data collected with long-term moored instrumentation,
current profile measurements with a lowered Acoustic Doppler Profiler (LADCP) and with
an ADCP (Ocean Surveyor) mounted in the ship’s hull. CTD-O, profiles were taken
along several sections to determine the characteristics and distribution and the mixing of
water masses.

RV Meteor cruise M82-1 was carried out jointly by the Institut fur Meereskunde at the
KlimaCampus of the University of Hamburg and IFM-GEOMAR at the University of Kiel.
Scientists and technicians from the U.K. Lowestoft Laboratory of CEFAS, the Royal
Netherlands Institute for Sea Research and the Finnish Meteorological Institute also
participated in the cruise. Six students from the Universities of Hamburg, Kiel and
Helsinki got their first in-situ training.

Narrative
Greenland Sound work, 4.-13. July 2010

RV Meteor sailed from the port of Reykjavik at 10 a.m on July, 4™, setting course for the
sill of Greenland Sound. The departure was delayed by a day, as a severe storm,
passing the day before, would have made work in the region impossible. Wind speeds
were up to 11 Bft. and mean wave heights reached 5 m. During the short transit to the
working area instruments were set up and moorings were prepared. We also discussed
and defined projects to be tackled by the students during the cruise.

During the early morning of July 5" the two monitoring moorings on the sill were
recovered without any problems. Both instruments delivered excellent data for the
currents in the overflow over the past year, extending our time series that started in
1997. Both moorings were re-deployed on July 7. Other mooring work during this first
part of the cruise included an — unsuccessful - attempt to recover an Inverted Echo
Sounder (PIES) north of the sill and the deployment of three closely spaced ADCP
moorings some 90 nautical miles south of the sill on July 11", in the path of the dense
overflow plume. Most of the time was spent running CTD-O2/IADCP sections across the
overflow plume, with two sections north of the sill, one on the sill and four sections south
of the sill. Altogether 98 hydrographic and current profiling stations were occupied during
this first part of the cruise, which ended during the early morning of July 13"

Irminger Sea work, 13. — 20. July 2010

The Angmassalik section about 500 km south of the sill in Greenland Sound was
reached just before midnight on July 13™ and we started with CTD stations at the
southern end of this section. During the next day all four current meter moorings that had
been deployed the year before were successfully recovered and one of the moorings
could already be re-deployed. The night was again spent with CTD work and during the
following day, while the technicians prepared for the next mooring deployments, we
attempted to dredge for a mooring deployed in 2007, which was not recovered in 2009.
Unfortunately this attempt failed. Starting at 6 p.m. on July 15™ we ran a bathymetric




survey for the calibration of the new EM122 Multibeam Echo Sounder that had been
installed on the vessel during the previous docking in the shipyard in Bremerhaven. The
survey lasted through the night and the data collected were sent ashore via the new
internet link of Meteor. The three remaining moorings were then deployed during the
morning of July 16™. At 2 p.m. Meteor set course for the shelf moorings near 63° N.
These moorings, a bottom ADCP lander and two hydrographic tube moorings could,
however, not be reached, as severe ice conditions prevented the vessel getting onto the
East Greenland Shelf. We instead ran a short CTD section and after breakfast departed
for the location of the German CIS and the Dutch LOCO moorings in the central Irminger
Sea east of Kap Farvel.

We reached CIS at 8 a.m. on July 18" and immediately spotted the surface element of
that mooring. The attempt to release the mooring did, however, fail; there was no
acoustic response from the releasers and the mooring did not come up. We therefore
proceeded towards the LOCO mooring that was recovered without problems and was
safely on deck at the late afternoon. During the night three CTD stations were run and
when we approached the CIS mooring again the next morning, the surface float was
gone. It turned out later that the mooring had released several hours after our first try
and had drifted by some 3 miles during the night. Once spotted again, the mooring was
recovered without any problems. During the afternoon LOCO was re-deployed and after
the usual nightly CTD work, CIS was back in the water just after lunch on July 20™.

Labrador Sea work, 20. — 31. July 2010

During the transit to the third working area in the central and southern Labrador Sea we
occupied nine CTD stations across the exit of the Labrador Sea. The Kiel 53°N section
was reached late on July 22" and the spacing of the CTD station was reduced to about
10 miles. In the evening of the next day we ran another EM122 calibration at water
depths of nearly 4000 m, on the request of the bathymetry experts at home.

The work along the 53°N section lasted until 5 p.m. on July 26™. During this time five
current meter moorings were recovered and redeployed and nine CTD/IADCP stations
occupied. Immediately after the last mooring deployment the wind picked up and got
above 20 m/s within just a few hours. Here we were really lucky to have finished the
mooring work before the storm. As even CTD work was not possible under these
weather conditions the ship went north to the central Labrador Sea, for the last mooring
to be attended during this cruise. K1 was recovered early on July 28" and redeployed
after just a few hours. Since the weather had improved by then, Meteor sailed back to
the 53°N section to run a complete CTD/IADCP secti on along the mooring line, this time
not interrupted by mooring work and harsh weather conditions.

The last CTD station on the Canadian Shelf was finished at 12:30 a.m. and Meteor set
course for the port of St. John’s. At 10:15 a.m. on August 2" the vessel was alongside at
the cruise liners pier and cruise M82/1 ended.
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