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Objectives

The principal scientific objectives for M84/3 had two closely-linked components:
understanding and documenting the large-scale Mediterranean water property
distributions, their changes and drivers of those changes and addressing questions of a
future Mediterranean Sea that will increase in dissolved inorganic carbon, might become
more stratified and experience changes in circulation and ventilation processes due to
global warming.

The main goals of the cruise were to:

e Acquire data for a (nearly) synoptic picture of property distribution across the
whole Mediterranean Sea, including all major sub-basins.

e Use these physical and chemical data to determine changes in circulation and
ventilation and to quantify changes in inventory and distribution of properties,
particularly inorganic carbon, i.e. uptake of anthropogenic carbon.

e Fill in existing gaps in the knowledge of the carbonate system of the
Mediterranean Sea, including its sub-basins. More accurate estimates of
anthropogenic carbon will be made and the storage rate of carbon will be
guantified.

The objectives of the main goals were achieved by measurements of physical parameters
with CTD (including oxygen measurements) and by on-board measurements of oxygen by
titration, nutrients (nitrate, nitrite, phosphate and silicate), dissolved inorganic carbon
(DIC), total alkalinity, pH, and the transient tracers SFg and CFC-12. In addition were
samples taken for the determination of Helium-3 and tritium, as well as for the carbon
isotopes C-14 and C-13, for later shore-based analysis.

Several additional and complementary measurement and sampling programs were carried
out during the cruise:

e A sampling program for the surface distribution of persistent organic pollutants
(POPs), which was augmented by sampling for measurements of
Polyfluorooctansulfonate (PFOS) on 6 depth profiles.

e Samples for the determination of dissolved barium were taken at all stations.

e Large volume samples for determination of Ra were taken from surface waters at
several stations and extra CTD casts for large volume sampling were taken at 7
stations.

e Samples for determination of microbiological community structure were taken at all
stations in surface and bottom waters, for stations in the lonian/Adriatic area
additional samples in the intermediate waters were taken. The microbiological
community structure will be evaluated as tool for characterization of water masses.

e Samples for determination of the isotopic composition, abundance and size of
coccolithophores were taken at all stations.

e Aerosol sampling was carried out during the whole cruise; filters were changed
once daily.

¢ Incubation experiments for nitrogen fixation were carried out for 6 positions during
the cruise.

e Samples for determination of mercury were taken on 12 stations.

e Samples fro determination of neodymium isotopes were taken on 13 stations.



Narrative

The Meteor left the Haydarpacha port in Istanbul in the morning of April 5, 2011. At noon
on April 6 atest CTD cast was carried out in the Aegean Sea were several groups took
samples to test their instrument performance. The first ordinary station was carried out in
the deep Crete basin early morning of April 7.

April 7 — 18, CTD work in the Eastern Mediterranean Sea

From here on the Meteor sailed into the Levantine basin and moved towards the eastern
extreme of the Mediterranean Sea with CTD stations at regular intervals. We reached the
easternmost stations around noon on April 11 just off the coast of Beirut. The Meteor now
worked its way westward, occupying a CTD station roughly every 8 hours. On April 14 we
reached our westernmost position in the Eastern Mediterranean, where we occupied a
station that was worked during the GEOSECS experiment in 1978. Due to the political
situation in Tunisia and Libya, we could not continue our track as planned through the
strait of Sicily. We occupied a meridional section from the central lonian Sea to the deep
basin of the Adriatic Sea.

On April 13 we sampled a brine lake at position N 35° 13.8’ and E 21° 28.8’; this brine
lake is known as lake Atalante.The brine started abruptly at 3517 dB and our deepest
recording is at 3553 dB, which was approximately 20 meters above the bottom. It thus
seems that the brine lake was about 55 meters deep at this position. We measured a
salinity of 160 with the salinometer. On April 18 we passed through the strait of Messina.

April 19 — 24, CTD work in the Western Mediterranean Sea

Om April 19 we resumed the CTD work with four stations in the Tyrrhenian Sea. From here
on the Meteor moved along the section towards the Strait of Gibraltar with a full depth CTD
roughly every 8 hours. We passed the Strait of Gibraltar on April 25 and then continued
our section at roughly 36° N to 8°W. Here we made a short section towards the coast of
Portugal. Due to the short distance between stations, the chemistry program sampled only
3 out of 5 stations on this section. Finally, we occupied a zonal section along 37° N from
the coast of Portugal (Cabo Sao Vicente). This section consist of 4 stations at which only
measurements from the CTD sonde were taken.

Summary

All the goals of the cruise were met. We occupied 61 CTD stations in the Mediterranean
Sea, including stations in all major sub-basins, and in the Mediterranean Outflow in the
Gulf of Cadiz. On 47 of these stations samples were measured for the core parameters of
repeat hydrography, and on several additional stations were samples taken for on-shore
measurements of carbon isotopes (15 stations), helium isotopes (25 stations) and tritium
(15 stations). Seven of the 61 CTD stations were “second casts” on the same position for
determination of Barium-isotopes
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List of stations
STAT. CAST DATE TIME POSITION POSITION BOTTOM Samples
NO TYPE ddmmyy uUTC LATIDUDE LONGITUDE DEPTH He3 He CFC 0O2 C14 DIC pH Alk Nut H3 Ba Sal Ra PFOS Hg TM Nd DNA Coc Bio

287 CTD 060411 1127 37 40.00 N 25 3599 E 799 1 1 1 1 1 1 1 1 1 1 1 1 1
288 CTD 070411 0222 35 38.99 N 26 13.00 E 2248 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
289 CTD 070411 0655 35 1645 N 26 36.21 E 815 1 1 1 1 1 1 1 1 1 1
290 CTD 070411 1449 34 19.99 N 27 29.99 E 2567 1 11 1 1 1 1 1 1 1 1 1 1
291 CTD 080411 2128 34 03.99 N 32 59.99 E 2454 1 1 1 1 1 1 1 1 1 1 1 1 1
292 CTD 090411 1014 33 59.39 N 35 10.35 E 1631 1 1 1 1 1 1 1 1 1 1
293 CTD 090411 1544 33 59.99 N 34 2521 E 1984 1 1 1 1 1 1 1 1 1 1 1 1 1
294 CTD 100411 1059 33 42.00 N 31 00.00 E 2411 1 1 1 1 1 1 1 1 1 1 1
295 CTD 100411 0001 33 34.80 N 28 46.21 E 2858 1

296 CTD 110411 0217 33 34.80 N 28 46.20 E 2860 1 1 1 1 1 1 1 1 1 1 1 1 1
297 CTD 110411 1828 34 2394 N 26 01.11 E 4092 1 1 1 1 1 1 1 1 1 1 1 1
298 CTD 120411 0517 34 29.99 N 24 1997 E 3198 1 1 1 1 1 1 1 1 1 1 1 1
299 CTD 120411 1601 34 59.99 N 22 30.00 E 3047 1 1 1 1 1 1 1 1 1 1 1 1
300 CTD 120411 2309 35 45.00 N 22 28.00 E 4498 1 1 1 1 1 1 1 1 1 1
301 CTD 130411 0744 35 1399 N 21 29.01 E 3421 1 1 1 1 1 1 1 1 1 1 1
302 CTD 130411 1542 35 03.99 N 20 21.01 E 2886 1 1 1 1 1 1 1 1 1 1
303 CTD 140411 0041 35 03.99 N 19 00.02 E 3482 1 1 1 1 1 1 1 1 1 1
304 CTD 140411 1123 35 36.02 N 17 1499 E 3931 1

305 CTD 140411 1358 35 36.02 N 17 14.99 E 3931 1 11 1 1 1 1 1 1 1 1 1
306 CTD 150411 0209 36 30.01 N 19 00.00 E 3414 1 1 1 1 1 1 1 1 1 1 1 1 1
307 CTD 150411 1210 37 53.99 N 19 1798 E 3212 1 11 1 1 1 1 1 1 1 1 1 1
308 CTD 150411 1847 38 30.01 N 18 59.96 E 3366 1 1 1 1 1 1 1 1 1
309 CTD 160411 0145 39 29.99 N 18 48.01 E 781 1 1 1 1 1 1 1 1 1 1 1
310 CTD 160411 07.08 40 10.01 N 19 09.98 E 940 1 1 1 1 1 1 1 1 1 1 1
311 CTD 160411 10.23 40 16.99 N 18 3599 E 138 1 1 1 1 1
312 CTD 160411 1711 41 1499 N 17 59.98 E 1074 1

313 CTD 160411 1842 41 1499 N 17 59.98 E 1074 1 11 1 1 1 1 1 1 1 1 1 1 1 1
314 CTD 170411 1207 38 30.01 N 18 2499 E 2794 1 1 1 1 1 1 1 1 1 1
315 CTD 170411 2235 37 07.78 N 17 59.99 E 3238 1 1 1 1 1 1 1 1 1 1
316 CTD 190411 1008 38 36.01 N 11 29.99 E 1648 1 1 1 1 1 1 1 1 1 1 1 1
317 CTD 190411 1538 39 13.20 N 11 4502 E 3189 11 1 1 1 1 1 1 1 1 1 1 1 1
318 CTD 190411 2336 40 18.00 N 11 17.99 E 2872 1

319 CTD 200411 0155 40 18.00 N 11 17.99 E 2872 1 1 1 1 1 1 1 1 1 1 1 1 1



STAT. CAST DATE TIME POSITION POSITION BOTTOM Samples
NO TYPE ddmmyy UTC LATIDUDE LONGITUDE DEPTH He3 He CFC 02 C14 DIC pH Alk Nut H3 Ba Sal Ra PFOS Hg TM Nd DNA Coc Bio

320 CTD 200411 1449 38 45.00 N 10 36.61 E 2471 1 1 1 1 1 1 1 1 1 1
321 CTD 200411 2207 38 1498 N 9 2398 E 1550 1 1 1 1 1 1 1 1 1 1 1
322 CTD 210411 0526 38 1201 N 8 1198 E 2660 1 1 1 1 1 1 1 1 1 1 1 1 1
323 CTD 210411 1328 38 29.99 N 6 54.01 E 2835 1 1 1 1 1 1 1 1 1 1 1 1 1
324 CTD 210411 2200 38 39.02 N 5 3599 E 2829 1 1 1 1 1 1 1 1 1 1 1 1 1
325 CTD 220411 0529 38 26.99 N 4 30.02 E 2714 1

326 CTD 220411 0751 38 27.00 N 4 30.03 E 2715 1 1 1 1 1 1 1 1 1 1
327 CTD 220411 1605 38 0599 N 3 1199 E 2763 1 1 1 1 1 1 1 1 1

328 CTD 220411 2351 37 54.00 N 2 00.03 E 2714

329 CTD 230411 0247 37 54.00 N 2 00.00 E 2680 1 1 1 1 1 1 1 1 1 1
330 CTD 230411 1023 37 3899 N 0 5397 E 2745 1 1 1 1 1 1 1 1 1 1 1 1 1 1
331 CTD 230411 1805 37 03.02 N 0 00.02 W 2691 1 1 1 1 1 1 1 1 1 1 1 1
332 CTD 240411 0250 36 29.99 N 1 24.02 W 2321 1 1 1 1 1 1 1 1 1 1 1
333 CTD 240411 1046 36 0598 N 2 48.01 W 1700 1 1 1 1 1 1 1 1 1 1 1 1 1 1
334 CTD 240411 1942 36 06.04 N 4 2397 W 1213 1 1 1 1 1 1 1 1 1 1 1 1
335 CTD 240411 2341 36 00.01 N 4 59.98 W 803 1

336 CTD 250411 0050 36 00.00 N 4 59.99 W 802 1 1 1 1 1 1 1 1 1 1
337 CTD 250411 0412 36 00.04 N 5 21.76 W 910 1 1 1 1 1 1 1 1 1 1
338 CTD 250411 0721 35 56.98 N 5 45.08 W 322 1 11 1 1 1 1 1 1 1 1 1 1 1
339 CTD 250411 1341 35 54.00 N 7 00.00 W 910 1 1 1 1 1 1 1 1 1
340 CTD 250411 1919 35 59.94 N 8 00.07 W 1511 1 1 1 1 1 1 1 1 1 1
341 CTD 250411 2215 36 1499 N 8 00.01 W 1256

342 CTD 260411 0034 36 26.99 N 8 00.02 W 848 1 1 1 1 1 1 1 1
343 CTD 260411 0248 36 3599 N 8 00.01 W 761

344 CTD 260411 0450 36 4499 N 8 00.00 W 703 1 1 1 1 1 1 1 1 1
335 CTD 240411 2341 36 00.01 N 4 59.98 W 803 1

336 CTD 250411 0050 36 00.00 N 4 59.99 W 802 1 1 1 1 1 1 1 1 1 1
337 CTD 250411 0412 36 00.04 N 5 21.76 W 910 1 1 1 1 1 1 1 1 1 1
338 CTD 250411 0721 35 56.98 N 5 45.08 W 322 1 1 1 1 1 1 1 1 1 1 1 1 1 1
339 CTD 250411 1341 35 54.00 N 7 00.00 W 910 1 1 1 1 1 1 1 1 1
340 CTD 250411 1919 35 59.94 N 8 00.07 W 1511 1 1 1 1 1 1 1 1 1 1
341 CTD 250411 2215 36 1499 N 8 00.01 W 1256

342 CTD 260411 0034 36 26.99 N 8 00.02 W 848 1 1 1 1 1 1 1 1
343 CTD 260411 0248 36 3599 N 8 00.01 W 761



STAT. CAST DATE TIME POSITION POSITION BOTTOM Samples
NO TYPE ddmmyy UTC LATIDUDE LONGITUDE DEPTH He3 He CFC 02 C14 DIC pH Alk Nut H3 Ba Sal Ra PFOS Hg TM Nd DNA Coc Bio

344 CTD 260411 0450 36 4499 N 8 00.00 W 703 1 1 1 1 1 1 1 1 1
345 CTD 260411 1244 37 00.11 N 9 1549 W 1428
346 CTD 260411 1502 37 00.02 N 9 24.02 W 1963
347 CTD 260411 1719 36 59.98 N 9 33.04 W 1468
348 CTD 260411 1927 37 00.00 N 9 4197 W 2057
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