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Ship track of RV MARIA S MERIAN cruise MSM 15/4 from Malta to Malta. Red dots are CTD stations, black
dots indicate mooring locations and magenta dots show XBT stations.



Objectives

After the Eastern Mediterranean Transient (EMT),jclwhoccurred in the late 1980s, the
abyssal water masses of the eastern Mediterraneae dominated by water masses of
Aegean origin. Data from cruises carried out irerggyears now indicate that the process of
deep water formation has again been reversed Addtiatic deep water being the main source
for the deep water formation. The reversal of deeper production in the lonian Sea is a
long-term process and therefore it needs to be tor@d over a period of years. The
characteristics which are crucial for the deep whiday, how it differs from the deep water
before the EMT and in which state of the reversaésides, these are the questions which
have to be investigated continuously during the ingnyears. The cruises which have been
accomplished (such as Poseidon 298, Meteor M7163iad MSM13/2) and the current one
shall fulfill this purpose.

Furthermore, observations and model simulation® tf&nown that the Adriatic Deep Water
(ADW) reaches the lonian Basin along different esutvith different mixing rates. In the
process, the mixing rate could be a determiningofafor the characteristics of the lonian
Deep Water and the density resulting from the ADIAb aletermines the importance of
Aegean Deep Water on the deep water in the lore@mbTherefore, it is crucial to identify
the transport routes of the ADW and to quantify itsxing rates. Additionally, the
composition and the activity of microorganisms ifellent water masses will be analysed, in
order to ascertain the origin of the lonian Deepéfa

3 moorings which were deployed during MERIAN cruis&/2 in October 2009 will be

recovered on the cruise. One mooring is locatethéenStrait of Otranto for measuring the
outflow of Adriatic deep water during winter. Threther moorings are located slightly south
of the Strait. They should cover the possible fparnisroutes of ADW in order to identify the

different mixing rates. Additionally, CTD and XBTeations will be carried out in the

southern Adriatic Sea and in the northern and akmdénian Basin. Here, stations will be
repeated which were already occupied on other esuigr investigating the modification of
the water mass characteristics. The microbiologmatks focus on DNA analyses and on
diversity studies.

RV MARIA S. MERIAN cruise MSM13/1-2 was carried oby the Institut fir Meereskunde
at the ZMAW of the University of Hamburg. Sciengisind technicians from the Institut fur
Biogeochemie und Meereschemie, ZMAW, University l@amburg, from the Istituto
Nazionale di Oceanografia e di Geofisica Sperimentdrom the Department of
Environmental Sciences, University of Venice andhd Department of Food Science and
Microbiology, University of Milano also participaten the cruise.

Narrative

FS MARIA S. MERIAN left the harbour of Marsaxlokkjalta, as scheduled, o Duly at
8:00 in the morning. The sky was blue and it becameery hot day. After the usual
preparations to get everything running, we stavttl our first XBT station on 37° 27’ N
16° 2' E at 18:30 on"7July. We reached our first CTD station on 39° M017° 30’ E early
the following morning at 5:00. We had no major geohs with our instruments and so all
work was carried out as scheduled. Meanwhile, tiva® enough time for our soccer fans to
watch the match between the German and the Speeasts at the World Cup. Luckily, the
outcome of the match did not trouble the good mmedoard. At 8:00 in the morning of'8
July we reached the first mooring position on 39°N 18° E. Unfortunately, we were unable



to make contact with the mooring. Therefore, weaséd blind but the mooring did not come
up. We decided to dredge for the mooring on our egk. With great fear that also the other
moorings would not come up, we sailed to the seeoadring position on 39° 10' N 18° 53’
E which we reached at around 17:45. This mooring mdeased without any problems and
there was great relief after the first Benthos sphaevere seen at around 18:00. Meanwhile,
the wind had increased to gusts of up to 8 Bft sme of the scientists became seasick and
were unable to attend the evening birthday partyhefchief scientist. Overnight and early the
next morning, Friday the™July, we carried out CTD stations in the StraitQifanto and
reached our third mooring station on 40° 20° N B8 E in the middle of the day. This
mooring was also recovered without any problemd,aound 13:30 all instruments from the
mooring were safely stored on deck. During theofsihg longer steaming distance we
launched some XBTs. In the night to”‘lOuIy we reached our western most station of the
section covering the Adriatic Pit. The CTD work this section ended on Saturday™1luly

at around 15:00. Then began a long transit of atduhhours. On this transit an extraordinary
social event proceeded. The electronics enginetreofessel Frank Riedel and his longtime
companion Dr. Marina Meixner were married by th@'shcaptain, Captain Karl Friedhelm
von Staa. They made their wedding vows on the tyeler deck at around 16:00, on Saturday,
10" July. After the ceremony, everybody was invitedatchampagne reception, and in the
evening a barbecue party with all traditional weddpractices, like kidnapping of the bride,
cutting of the fancy cake, etc. were celebratedasstund 4:00 in the night of the 1 Duly
work continued and we reached the eastern mosorstat our section on 39° 10’ N. At
around noon, we were again on the position of oat mooring and we began dredging. In
the evening of this day, it got just once morellihg when a yellow object was seen in the far
distance and everybody was hoping that these wareg/edlow Benthos spheres. As it was
already dark, the rescue boat was exposed in daldlag the position of the object.
Unfortunately, the object was definitely nothinddmging to our mooring and we were a bit
sad that all the exhausting work of the crew onkdees to no purpose. On Monday,™2
July, we continued with CTD and XBT stations in ti@th central lonian basin. We had to
interrupt this work in order to be on time at ssarat the position of 36° 32° N 21° 15’ E.
There, a mooring lay in about 4500 m depth whick d@ployed by our colleagues from FTZ
Kiel and GKSS around 2 years ago. This mooring ahagsys answering but however, did not
come up. Three other vessels had previously ateanft recover the mooring. Also, we
released but the mooring did not move. We startedging early in the morning and in the
afternoon we got the upper part of the mooring. dkedged once again but the remaining
part of the mooring was not recovered. The proethwk the whole day until around 19:30.
The rest of the week was covered with CTD and X&ifians. One section was carried out on
22° 25’ E from north to south in order to quantithe inflow from Aegean and Levantine
water into the lonian basin. Further stations fotd in the deep central lonian basin. These
stations are essential to quantify the amount afadid and Aegean deep water in the lonian
Sea. In the afternoon of Friday,"8uly the CTD and XBT work was abandoned and we set
course to our final destination of La Valletta, kdalWe had still some time to make a
sightseeing tour with the rescue boat for thosengists who had never been on the MERIAN
before. Then, the container was packed and thedad@es and cabins cleaned. During our
last evening on board we celebrated the birthdag ofember of the scientific crew on the
quarter deck of the vessel including some unexdebtghs in the pool on deck. In the
morning of Saturday, the £7uly RV MARIA S. MERIAN reached the port of La \ketta

on Malta as scheduled.
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EXPO-CODE | No. | No. | No. Type Date UTC | Code | Latitude Longitude | |mdept| press. | dist.
MSM_15_4 1 XBT 07.07.10 | 16:31:00 37°26.470' |N| 16°02.160' | E D8
M5M_15 4 2 XBT 07.07.10.| 19:40:00 37" 59.730' |[N| 16° 30.55"' | E | 1557 FQ
MSM_15_4 3 XBT 07.07.10 | 22:51:00 38" 31.182' |N| 16°57.530' | E | 1108 OB
M5M_15 4 G637 1 1 coT 08.07.10 | 3:12:00 BE 39" 9.988' |N| 17%29.973' | E | 1105
M5M_15 4 637 1 b coT 08.07.10 | 3:38:00 BO 39" 9.992' |N| 17*29.975' | E | 1105 10.62 |ttels closed in wrong order
M5M_15 4 637 1 1 coT 08.07.10 | 4:20:00 EN 35"9.992" |N| 17°29.976' | E | 1104
MSM_15 4 638 1 2 coT 08.07.10 | 6:48:00 BE 35° 59980 (N 18" 00.0° E | 2425 X
M5M_15_4 b38 1 2 coT 08.07.10 | 7:36:00 BO 39" 9.996' |N| 17%59.993"' | E | 2508 10.6
MSM_15_4 638 1 2 coT 08.07.10 | 8:34:00 EN 39" 9.677" |N| 17°59892' [ E
MSM_15 4 639 Maooring | 08.07.10 | 8:50:00 39"9.67 (N| 17°59910" | E na contact to releaser
MSM_15 4 Gad 1 3 coT 08.07.10 | 12:13:00 BE 399,997 |N| 18"24.993' | E | 1564
MSM_15 4 540 1 3 CoT 08.07,10 | 12:43:00 BD 39" 9,996' |MN| 18"24.993' | E | 1564 14
M5M_15 4 G40 1 3 coT 08.07.10 | 13:42:00 EN 35" 10.00" |N| 18"24.932' | E | 1562
MSM_15 4 641 Mooring | 08.07.10 | 15:54:00 39" 758 |N| 18°50830' | E moaring released
M5M_15_4 642 1 4 coT 08.07.10 | 17:36:00 BE 35" 9.979° |N| 18°52990' | E | 1166
MSM_15_4 642 1 4 COT 08.07.10 | 17:55:00 BO 39° 9.577" |N| 18°52.887' | E| 1149 13.9 X
MsM_15_4 B4 1 4 coT 08.07.10 | 18:40:00 EN 39" 9.972' |N| 18"52.990' | E | 1183
MSM_15_4 4 XBT 08.07.10 | 22:12:00 39" 10.719' |N| 18" 52.850' | E 725 D8
M5M 15 4 5 XBT 08.07.10 | 23:55:00 40" 3.384' |N| 18° 50635 | E 762 DB
NSM_15 4 543 1 5 coT 09.07.10 | 0:33:00 BE 40° 10.005' |N| 18" 49.985' | E| 7ES
WM5M_15 4 G543 1 L] CoT 059.07.10 | O:56:00 BO 40" 9.998' |N| 18" 49993' | E | 784.5 135
MSM_15_4 643 1 5 COT 09.07.10 | 1:33:00 EN 40" 9.999' |N| 18"49.991' | E | 784.5
M5M_15 4 G644 1 B COT 05.07.10 | 2:35:00 BE 40"9581' |N| 18°59998' | E| 918
MEM_15_4 A4 1 b COT 09.07.10 | 2:54:00 BO 40" 9.985" |N| 18*59.992' | E| 905 12
M5M_15_4 Ga4 1 b CoOT 05.07.10 | 3:25:00 EN 40" 9.984' |M| 18°59593' |E| 918
MM _15 4 B45 1 "g coT 09.07.10 | 4:30:00 BE 40" 9.980" |M| 19°9.998' |E| 973
MSM_15 4 G545 1 7 coT 09.07.10 | 4:51:00 EQ 40" 9,981' |N| 19°9.998' | E| 958 10 X
M5M_15 4 G645 1 7 coT 09.07.10 | 5:21:00 EN 409979 |N| 19" 10.003' | E| 974
M5SM_15 4 546 1 8 coT 09.07.10 | &:15:00 BE 40°9.993' |N| 19"20.036' | E| 933
M5M_15_4 (-1 1 g coT 09.07.10 | 6:36:00 BO 40" 9.993" |N| 19" 20.025' | E| 931 11 X
MSM_15_4 G46 1 8 coT 09.07.10 | 7.09:00 EN 40"9.5583' |N| 19°20.023" |E| 932
MEM 15 4 B47 1 g coT 09.07.10 | 9:29:00 BE AD" 19.918' |N| 18°49.784' | E | 834
MsM_15 4 647 1 9 coT 05.07.10°| 9:49:00 BO 40" 19.918' |N| 18°49.786' | E | BL7 9.2
MsM_15 4 B647 1 9 CoT 05.07.10 | 10:23:00 EN 40" 19.919' |N| 18°49.784' | E | B28
MSM_15 4 B48 Maooring | 09.07.10 | 10:43:00 40%19.370 |N| 1B°4996' |E moaoring released
MSM_15_4 XBT 05.07.10 | 13:06:00 40"31.873' |N| 18"29585' | E| 119 DB
M5 _15_4 XBT 09.07.10 | 14:25:00 40" 41.565' |N| 18" 29.281' | E 129 DB
MiSM_15 4 XBT 09.07.10 | 16:33:00 40" 57.963' |N| 17°51.255' | E| 133 DB
M5M_15 4 548 1 10 coT 09.07.10 | 19:46:00 BE 41° 21.069" |N| 17°12.145' | E| SBO
MEM_15 4 649 1 10 CoT 05.07.10 | 20:01:00 BO 41° 21070 |N| 177 12.146' | E| 579 5.3 X
MSM_15_4 549 1 10 CoT 09.07.10 | 20:22:00 EN 41" 21.069' |N| 17°12.145' | E| 581
MsM_15_4 650 1 pime COT 09.07.10 | 22:43:00 BE 41 41.002' |N| 17°34.022' | E |1129.9
M5M_15 4 650 1 11 CoT 09.07.10.| 23:17:00 B0 41°4L.000" |N| 17°34.001' | E | 1115 15 bome bottles didn't clos{X
MSM_15_4 b50 1 31 CoT 09.07.10 | 23:50:00 EN 41°40.956" |N| 17" 34.000' | E |1114.2
MSM_15 4 B51 1 1 coT 10.07.10 | 1:03:00 BE 41°49.994' |N| 17°44.997" | E | 1202
M5M_15 4 651 1 bilr 4 coT 10.07.10 | 1:29:00 BOD 41" 49.993' |N| 17°44.950" | E | 1202 15 X




MSM_15 4 B51 1 12 coT 10.07.10 | 2:12:00 EN 41" 49.993' |N| 17°44991' | E | 1202

MSM_15_4 652b p 13 coT 10.07.10 | 545800 BE 41" 59.002' |N| 17°56.000' | E| 1215

MSM_15 4 B52b 1 13 coT 10.07.10 - BO 41" 59.002' |N| 17°56.000' | E - 11.2 |cast because 1. cast failed
MSM_15_4 852b 1 13 coT 10.07.10 | 6:49:00 EM 4159003 | M| 17°56.001" | E |1219.5

MSM_15_4 653 1 14 coT 100710 | 8:02:00 BE 42"08.998' |N| 18"6909' | E | 1148

MSM_15 4 B53 B 14 cbT 10.07.10 | 8:27:00 BO 42°08.998' |M| 18°690%' | E 11357 9.4

MSM_15 4 653 1 14 coT 10.67.10 | 85700 EM 42°08.998' |N| 18°65910' | E | 1147

MSM_15 4 B4 X 15 coT 10.07.10 | 12:10:00 BE 41°33.753° |N| 18°11.816' | E | 1177

MSM_15 4 5 1 15 coT 10.07.10 | 12:40:00 BO 41°33.752° |N| 1811813 (E| 1178 15

MSM_15 4 BS54 1 15 coT 10.07.10 | 13:19:00 EM 41°33.752° |N| 18°11.814' (E | 1181

MSM_15 4 5 XBT 10.07.10 | 16:46:00 40" 55.861' | M| 18°34.273 [ E| 880 FD»

MSM_15 4 10 XBT 10,0710 | 22:20:00 359" 50.000' |N| 19°12.884' | E | 1062 FCx

MSEM_15 4 1 XBT 11.07.10 | 0:04:00 39" 30.000' |N| 19°24.478' | E | 1218 FD

MSM_15 4 655 1 16 coT 11.07.10 | 2:04:00 BE 35°9.993' |N| 19°365004' | E | 1399

MSM_15 4 655 1 16 coT 11.07.10 | 2:35:00 BO 35"9.993' |N| 19°36.004' [ E| 1398 11 X
MSM_15 4 655 1 16 coT 11.07.10 | 3:14:00 EM 39"9.993' |N| 19°36.004' [ E | 13498

MSM_15 4 B56 1 17 coT 11.07.10 | 5:04:00 BE 39°9.974' |N| 19°14954' | E | 8642

MSM_15 4 656 1 17 coT 11.07.10 | 5:20:00 BO 38°9573' |N| 19°14964' | E | 8642 9. X
MSM_15 4 B56 1 17 coT 11.07.10| 5:50:00 EM 39"9.573' |N| 19°14964' [ E

RBASM_15 4 B57 Moaring | 11.07.10 | 11:30:00 39°5929" |N| 1759638 | E dredeing for nonreleased moaring
MS5M_15 4 12 XBT 11.07.10 | 23:07:00 38" 45.000' |N| 17°43.175' | E FD

MSM_15 4 13 XBT 120710 | 1:21:00 38" 20.000' |N| 17° 26570 | E FD

MSM_15 4 14 XBT 12,0710 | 3:15:00 38" 0.000" |MN| 17°13.300' [ E | 1669 FD

MSM_15 4 658 1 18 coT 12.07.10 | 5:11:00 BE 37°39.990' |N| 17°0.005' | E 22533

MSM_15 4 658 X 18 coT 120710 | 5:54:00 BD 37°35590' |N| 17" 0001' | E| 2269 9.5 X
MSM_15 4 658 1 18 coT 12.07.10 | 6:46:00 EM 37°35.590' |N| 17°0.005' | E| 2252

MSM 15 4 15 XBT 12.07.10 | 9:00:00 37°30.650' |N| 17°33.203 | E| 3012 DB

MSM_15 4 16 XBT 12.07.10 | 12:46:00 37°14.970' |N| 18°28.430 | E| 3914 FD

MSM_15 4 559 1 15 coT 12.07.10 | 14:44:00 BE 37°7.8997" |M| 1B8°55026' [ E | 3336

MSM_15 4 659 1 15 coT 12.07.10 | 15:47:00 BO 37°7.995' |M| 1B*55.032' [ E | 3373 9 s
MSM_15 4 659 1 15 coT 12.07.10 | 16:59:00 EM 37" 7,995' |M| 1B°55.032' [ E | 3336

MSM 15 4 I XBT 12.07.10 | 19:21:00 36%59.752 |N| 19°26.889 | E | 3359 DB

MSM 15 4 18 XBT 12.07.10 | 23:20:00 36° 43.069 |N| 20732334 |E| 2912 FD

MSM 15 4 660 Mooring | 12:07.10 | 6:00:00 N E dredging for nonreleased mooring
MSM_15 4 BE1 p 20 coT 13.07.10 | 19:48:00 BE 36" 32.150" |N| 21°13.150' | E | 4715

MSM. 15 4 bil 1 20 coT 13.07.10 | 21:12:00 BO 36" 32.150' | M| 21713267 | E | 4500 15 X
MSM_15 4 BE1 1 20 coT 13.07.10 | 22:52:00 EMN 36" 32.149" |N| 21°13.267' | E| 4590

MSM_15 4 15 XBT 14.07.10 | 0:50:00 36" 17.500' | M| 21%32.500' |.E | 4760 FD

MSM_15 4 20 XBT 14.07.10 | 2:55:00 36" 01.014' | M| 21°58.821' | E | 4922 FD

MSM_15 4 BE2 1 21 coT 14.07.10 | 5:14:00 BE 35" 44.995' |N| 22°25.003' | E | 4550

MSM_15 4 (=1wd X 21 coT 14.07.10 | 6:37:00 BO 35° 44.995' | M| 22° 25003 | E 46117 10.3 X
MSM_15 4 Bb2 1 21 coT 14.07.10 | 8:08:00 EN 35" 44.995' |N| 22°25003' | E | 4431

MSM_15 4 bb3 1 22 coT 14.07.10 | 10:50:00 BE 35" 14.992' |N| 22°25.002' | E | 3876

MSM_15_4 BE3 1 22 coT 14.07.10 | 12:05:00 BO 35 14.992' |N| 22°25.001" | E| 3874 13 X
PSM_15 4 BE3 1 22 coT 14.07.10 | 13:43-:00 EM 3514990 |[N| 22°25003' | E | 3876

MSM_15_ 4 Bbd 1 23 coT 14.07.10 | 16:25:00 BE 34° 44 983" | M| 22° 24987 | E | 3138

MSM_15_4 Bl 1 23 coT 14.07.10 | 17:18:00 BO 34" 44 983" |N| 22°24986' | E 9.3 X
MSM_15 4 BA4 1 23 coT 14.07.10 | 18:25:00 EM 34" 44984 |M| 22" 24.985' | E | 2968




MSM_ 154 | BBS | 1 24 cort 14.07.10 [ 21:00:00 | BE | 34" 15.043' |N| 22°25.124' | E| 1823

MSM. 154 | GBS | 1 24 coT 140710 | 21:38:00 | BO | 34°15.043' |N| 22°25.123' | E 18128 10.3
MSM 154 | BBS | 1 24 cor 140710 [ 2228:00 | EN | 34°15.032' |N| 22°25.132' | E| 1818

MSM_15_4 1 XBT 150710 | 1:25:00 34°20714" | N| 21°46.930° [ E| 2373 | DB
MSM.154 | 666 | 1 25 coT 15.07.10 | 5:00:00 BE | 34°29.995' |N| 21°00.004' | E | 2548

MSM 15 4 | BB6 | 1 25 cot 15.07.10 | 5:47:00 | BO | 34°30.000' |N| 21°00.002' | E | 2627 9.5
MSM 154 | BBE | 1 25 coT 15.07.10 | 6:56:00 EN | 34" 30.000' [N| 21°00.003' | E | 2546

MSM_15 4 22 ¥BT 15.07.10 | 11:01:00 3447985 M| 20°05520' [E| 2869 | DB
MSM_154 | BB7 | 1 26 cor 15.07.10 [ 13:54:00 | BE | 34°53.891' |N| 18° 30001 | E| 3232

Msm 154 | 667 | 1 26 coT 150710 | 14:57:00| BO | 34°59.991' |N| 19°30.002' | £ | 3163 10.1
Msm 154 | 667 | 1 26 cor 15.07.10 [ 16:04:00 | EN | 34°59.992' |N| 19°30.002' | E| 3172

MEM_15_4 23 XBT 15.07.10 | 18:44:00 35°15.839' [N| 18°58.295' [E| 3704 | FD
MSM 15 4 | 868 | 1 27 coT 15.07.10 [ 2001:00 |  BE | 35°29.975' |N| 18°30.002' | £ | 4028

MSM 154 | B6B | 1 27 coT 15.07.10 [ 228:00| BO | 35°29.970' |N| 19°30.002' | E | 4024 15
MSM_ 154 | 668 | 1 27 cot 15.07.10 [ 23:58:00 | EN | 35°29.973' |N| 19°29.973' | E| 4023

MSM 154 | 669 | 1 28 coT 16.07.10 | 3:26:00 BE | 35°59.990' |N| 18°00.001' | E | 4058

MSM 154 | B68 | 1 28 coT 160710 | 440:00 | BO | 35°59.980' |N| 18°00.001' | E | 4055 9.7
MSM_154 | BBS | 1 28 cort 160710 | 6:10:00 | EN | 35°53.590' |N| 18°00.000' | E | 4053

MSM. 154 | 670 | 1 29 coT 160710 | 10:10:00 | BE | 35°58.992' |N| 17°00.002' | E| 3651

MSM 154 | B70 | 1 29 cot 16.07.10 [ 11:20:00 | BO | 35%59.992' |N| 17°00.002' | E | 3654 20
MSM 154 | B | 1 29 coT 160710 [ 12:53:00 | EN | 35°58.992' |N| 17°00.002' | E| 3574

MSM_15 4 24 XBT 16.07.10 | 15:33:00 35°58.313' |N| 16°29.814" | E| 3619 FD

DB Deep Blue (shallow)

FD Fast Deep







