
 

No 99   2016 

Deglaciation history, coastal development, and 

environmental change in West Greenland during the 

Holocene:  
Results of the R/V ȨNbsjb!T/!Nfsjboȩ!fyqfejujpo!NTN16014, 

15th June to 4th July 2007 
 

Jan Harff, Kerstin Perner, Matthias Moros (eds.) 
 



2 

 

"Meereswissenschaftliche Berichte" veröffentlichen Monographien und Ergebnis-

berichte von Mitarbeitern des Leibniz-Instituts für Ostseeforschung Warnemünde und 

ihren Kooperationspartnern. Die Hefte erscheinen in unregelmäßiger Folge und in 

fortlaufender Nummerierung. Für den Inhalt sind allein die Autoren verantwortlich.  

 

"Marine Science Reports" publishes monographs and data reports written by scientists 

of the Leibniz-Institute for Baltic Sea Research Warnemünde and their co-workers. 

Volumes are published at irregular intervals and numbered consecutively. The content 

is entirely in the responsibility of the authors.  

 

Schriftleitung:  Dr. Norbert Wasmund 

   (norbert.wasmund@io-warnemuende.de) 

 

Die elektronische Version ist verfügbar unter / The electronic version is available on: 

http://www.io -warnemuende.de/meereswissenschaftliche-berichte.html 

 

© Dieses Werk ist lizenziert unter einer Creative Commons Lizenz CC 

BY-NC-ND 4.0 International. Mit dieser Lizenz sind die Verbreitung 

und das Teilen erlaubt unter den Bedingungen: Namensnennung - Nicht-kommerziell - 

Keine Bearbeitung. 

 

© This work is distributed under the Creative Commons License which permits to copy 

and redistribute the material in any medium or format, requiring attribution to the 

original author, but no derivatives and no commercial use is allowed, see:  

http://creativecommons.org/licenses/by -nc-nd/4.0/  

 

ISSN 2195-657X 
 

 

 

 

Jan Harff1,2, Kerstin Perner1, Matthias Moros1 (eds.): Deglaciation history, coastal 

development, and environmental change in West Greenland during the Holocene: 

Sftvmut!pg!uif!S0W!ȨNbsjb!T/!Nfsjboȩ!fyqfejujpo!NTN16014, 15th June to 4th July 2007.  

Meereswiss. Ber., Warnemünde, 99 (2016), doi:10.12754/msr-2016-0099 

 

Adressen der Editoren: 
1 Leibniz Institute for Baltic Sea Research (IOW), Seestraße 15, D-18119 Rostock 
2 University of Szczecin, Institute of Marine and Coastal Sciences,  ul. Mickiewicza 18.   

  Szczecin 70-383. Polen 

 

E-mail des verantwortlichen Editor: jan.harff@io-warnemuende.de 

mailto:norbert.wasmund@io-warnemuende.de
http://www.io-warnemuende.de/meereswissenschaftliche-berichte.html
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/


3 

 

List of authors and cruise participants 

Harff, J. Chief Scientist IOW  

Endler, R. Sedimentacoustic profiling (watch) IOW  

Nickel, G. Sedimentacoustic profiling (watch) IOW  

Waniek, J. CTD/ADCP measurements (watch) IOW  

Hentzsch. B. CTD/ADCP measurements (watch) IOW  

Weinrebe, W. Bathymetrymetric measurements IFM-GEOMAR  

Moros, M. Sedimentology IOW  

Mikkelsen, N. Sedimentology GEUS  

Jensen, J. B.  Sedimentacoustic profiling (watch)                 GEUS 

Kotov, S.  Data exploration MARUM 

Kujpers, A.  Sedimentacoustic profiling (watch) GEUS  

Lloyd, J. Paleoceanography  DU 

Shevchenko, V.  SPM / aeolian dust investigation                    IORAS 

Leipe, T Geochemical sampling IOW  

Trost, E. Hydrochemical/geochemical sampling IOW  

Rysgaard, S. Biogeochemical sampling GINR 

Risgaard-Pettersen, N.  Biogeochemical sampling AU 

Richter, T. XRF-Scanner                                                    NIOZ  

Witkowski, A.   Mikropalaeontology  US 

Krauss, N. Sedimentological Recording (watch) EMAU  

Perner, K. Geochemistry                                                  EMAU  

Sandgren, P.  Paleomagnetic/sedimentological sampling    GBSC 

Snowball, I.  Paleomagnetic/sedimentological sampling    GBSC 

Frahm, A. Technical operation of geological sampling IOW  

Pötzsch, M. Technical operation of geological sampling IOW  

Dietrich, R. Geodetical mesasurements TUD  

Richter, A. Geodetical mesasurements TUD 

Kotov, S.**  MARUM 
**) did not attended the cruise 

 

 

Contributing Institutes 

1. Leibniz Institute for Baltic Sea Research Warnemünde, Germany (IOW) 
2. Leibniz Institute of Marine Sciences Kiel, Germany (IfM-GEOMAR)  
3. Technische Universität Dresden, Germany (TUD) 
4. Geological Survey of Denmark and Greenland, Copenhagen, Denmark (GEUS)  
5. Durham University, UK (DU)  
6. Greenland Institute of Natural Resources, Nuuk, Greenland (GINR) 
7. Royal Netherlands Institute of Sea Research, Texel, The Netherlands (NIOZ)   
8. Szczecin University, Poland (US) 
9. Lund University, Sweden (GBSC)  
10. Shirshov Institute of Oceanology, Russian Academy of Science Moscow, Russia (IORAS) 
11. Ernst-Moritz-Arndt-University Greifswald, Germany (EMAU) 
12. Aahrhus University, Denmark (AU) 
13. Center for Marine Environmental Sciences, University of Bremen (MARUM) 

 



4 

 

Table of contents 

 

Abstract 

Kurzfassung 

 

1.        Introduction (J. Harff)           6                                                                                                

2.        Methods and devices                                                                                                           8 

2.1 Subbottom profiling (R. Endler, G. Nickel)     8 

2.2 Multibeam echo-sounding (W. Weinrebe)       10 

2.2.1 Kongsberg (Simrad) EM-120 deep-water multibeam echosounder           10 

2.2.2 Kongsberg (Simrad) EM-120 shallow-water echosounder   11 

2.2.3 EM-120 multibeam data processing      11 

2.3 Hydrography (J. Waniek, E. Trost)       12 

2.3.1 Continous underway measurements      15 

2.3.2 Hydrochemistry         15 

2.4 Sediment Sampling (M. Moros)       17 

2.5 Lithological core description (K. Perner)      18 

2.6 Diatomological investigation (A. Witkowski)     19 

2.7 Biogeochmistry (S. Rysgaard, N. Risgaard-Petersen)    23 

2.8 Magnetic susceptibility measurements (P. Sandgren, I. Snowball)  26 

2.9 XRF-Scanning (T. Richter)        26 

2.10 Geodetic measurements (R. Dietrich, A. Richter)     28 

2.11 SPM and aerial dust sampling (V. Shevshenko)     31 

   

3.        First results         31  

3.1 Mapping (W. Weinrebe)         31 

3.1.1 Mapping Ilulissat Icefjord        31  

3.1.2 Morphology of the Ilulissat Ice fjord area      33 

3.1.3 Maping ice berg drift in the Davis strait      36 

3.2 Biogeochemistry - early diagenesis in fjord and bay sediments  

(S. Rysgaard, N. Risgaard-Petersen)       38 

3.3 Disko Bay, fjord, and shelf sediments Ȣ paleoceanographic /  

paleoclimatological Interpretation      40  

3.3.1        Analyses during the expedition  

(J. Lloyd, M. Moros, K. Perner, P. Sandgren, I. Snowball, J. Harff, T. Richter)  39 

3.3.2        Data Analyses (J. Harff, S. Kotov, K. Perner)      39 

3.4 Anthropogenic impact on Qaumarujuk Fjord environment 

(K. Perner, T. Leipe, T. Richter, P. Sandgren)                          45 

3.5 Geodetic measurements (R. Dietrich, A. Richter)                                                          49 

3.6 SPM an aerial dust (V. Shevshenko)                                                                                49 

 

4.        Summary (J. Harff)                                                                                                                 50 

 

References                                                                                                                             52 

 

Enclosures                                                                                                                               55 

 



5 

 

Abstract 

 An international and inderdisciplinary team of geoscientists collected a series of water and 

sediment samples and performed geophysical mapping of the sea floor as well as glacio-

isostatic measurements during tif!fyqfejujpo!NTN!16014!pg!uif!S0W!ȨNbsjb!T/!Nfsjboȩ!in West 

Greenland waters between June 15 and July 4, 2007. This expedition improved our understanding 

of the interaction between hydrosphere, geosphere, and climatic changes in West Greenland 

coastal waters and its impact on environmental change during the Late Quaternary. Using a set 

of hydrographic, geophysical, sedimentological, paleontological, and geodetical methods the 

following results have been achieved during the expedition and during post-cruise studies: i) 

Finalizing a geodetical network that records glacio-isostatic adjustment in the central West 

Greenland area led to the identification of vfsujdbm!ejtmpdbujpot!pg!uif!fbsuiȦt!dsvtu!jo!Xftu 

Greenland, which has been used for model parameterization. ii) Using multibeam echosounder 

survey, mapping of the sea floor in the Disko Bay area and along the expeditions cruise track 

along the shelf has been performed. Identification of p loughmarks illustrate  different drift 

directions of icebergs, indicating variations in the flow path of ocean currents. iii)  On board 

measurements of geochemical and sediment-physical parameters revealed the good quality of 

the collected marine sediment cores for high-resolution, millennial to decadal scale, 

paleoceanographic reconstructions and periodicity analyses. iv) The impact of anthropogenic 

activity on sediment properties and on the aquatic ecosystem that resulted from lead/zink 

mining close to Maarmorilik )ȪCmbdl!Bohfm!NjofȨ*!has been studied within the Qaumarujuk Fjord.  

 

 

Kurzfassung 

 Ejf!Fyqfejujpo!NTN!16014!gýisuf!ebt!G0T!ȨNbsjb!T/!Nfsjboȩ!wpn!26/7/!cjt!5/8/3118!jo!Gkpsef!

und Schelfgebiete Westgrönlands. Ein internationales und interdisziplinäres Team von 

Geowissenschaftlern untersuchte die Wechselbeziehung zwischen Hydrosphäre, Geosphäre, 

Anthroposphäre und Klimaänderungen in Westgrönldischen küstennahen Gewässern sowie 

dessen Einfluss auf die Umweltbdingungen im Spätquartär. Durch Anwendung von 

hydrographischen, geophysikalischen, sedimentologischen, paläontologischen und 

geodätischen Methoden konnten während und nach der Expedition bisher folgende Ergebnisse 

erzielt werden:  i) Ein geodätisches Meßnetz zur Identifikation von glazio-isostischen 

Bewegungen in Westgrönland wurde komplettiert und Daten für die Parametrisierung von 

Modellen gewonnen. ii) Seismoakustische Aufnahmen vom Meeresboden im Bereich der Disko 

Bucht und entlang der Expeditionsroute auf dem Schelf ermöglichte eine morphologische 

Kartierung von Eisberg-ȪQmpvhinbslȨ!Sjdiuvohfo, welche auf strömungsbedingte Änderungen 

der Driftrouten hindeuten. iii) Die bereits auf dem Schiff erfolgten Messung von geochemischen 

und physikalischen Parametern vedeutlichten, das die gewonnenen marinen Sedimentkernen 

das Potenzial haben paläozeanographische Änderungen auf tausenjährigen bis 

multidekadischen Skalen aufzulösen und sich zur Durchführung von Zeitreihenanalysen eignen. 

iv) Spuren anthropogener Aktivitäten zeigen sich in Sedimenten des Qaumarujuk Fjords anhand 

erhöhter Schwermetallkonzentrationen. Diese Anomalien sind auf den Blei/Zink Bergbau in 

Cfsfjdi!Nbbsnpsjmjl!)ȪCmbdl!Bohfm!NjofȨ*!{vsýdl{vgýisfo/ 
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1. Introduction 

 The expedition MSM 05/03 on the German RV ȨNbsjb!T/!Nfsjboȩ!took place between June 15 

and July 4 in 2007 on the shelf and fjords of West Greenand, on board scientists from 

Denmark/Greenland, Germany, Russia, Sweden, and The Netherlands. Their general aim was to 

study the interaction between hydrosphere, geosphere, and climatic change in the coastal 

waters of West Greenland and to improve our knowledge on its impact on environmental change 

during the Late Quaternary. The team of geologists, geophysicists, marine geochemists, 

palaeontologists, geodesists, and paleo-oceanographers performed an interdisciplinary 

measuring and sampling campaign along transects from the head of three Fjords, i.e. the Nuuk 

Fjord, Nordre Strømfjord, and Ummannaq Fjord, towards the shelf edge, as well as in the Disko 

Bay, and therefore contributed to following research topics: 

 

(1.) Reconstruction of climate and ice dynamics in West Greenland during the late Pleistocene 

and Holocene. 

(2.) Influence of climate change and anthropogenic forcing on biogeochemical cycles during the 

Holocene.  

(3.) Glacio-jtuptubujd!efgpsnbujpo!pg!uif!Fbsui!dsvtu!boe!juȦt!jogmvfodf!po!dpbtubm!qspdfttft/! 

 

 The sampling program and on-board measurements and post-cruise work aimed to indentify 

drivers of environmental and oceanographic changes within the fjords (East-West transets) as 

well as along the shelf between 64° N and 72° N (South-North transect). Figure 1 shows the work 

areas: 

- Nordre Strømfjord 

- Disko Bay 

- Vaigat and Ummannaq Fjord 

- Nuuk Fjord 

 The spatiotemporal pattern of climatic, oceanographic and isostatic changes has been 

investigated at selected sediment core sites within the Nuuk Fjord, the Nordre Strømfjord, the 

outer Uummannaq Fjord and Disko Bugt area, using micropaleontological and geochemical 

proxis. Within the Disko Bay area, extensive seismoacoustic profiling led to the identification of 

sedimentary basins that contained undisturbed and massive sediment packages of Holocene 

origin, which were particularly needed for oceanic and climatic reconstructions within the area 

and the potential influence of meltwater pulses from the Greenland Ice Sheet on regional 

environmental conditions. Extensive sea floor mapping provided valuable information about 

iceberg drift in the Disko Bay area.  

 The Nordre Strømfjord is a suitable area to study changes in the behavior of the vertical crust 

movements from the edge of the Greenland Ice Sheet toward the shelf area in West Greenland. 

In oder to identify and improve our knowledge on recent vertical crustal deformations and the 

range of sea-level variations, geodetic observations have been carried out in the fjord using 

autonomously operated GPS receivers and pressure tides gauges. The impact of anthropogenic 

activity via mfbe0{jod!njojoh!pg!uif!ȨCmbdl!Bohfm!Njofȩ!bu!Nbsnpsjmjl on local environmental 

conditions has been studied within the Qumarjuruk Fjord using geochemical analyses on set of 

short sediment cores.  
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 This report presents all data collected during the expedition MSM05/03, i.e. onboard 

mesurements on water and sediment samples and provides an overview about post-cruise 

studies, including publications .  

 

 
 

Fig. 1.1: Bathymetric map of central West Greenland including cruise track (red line) and the study areas 

(blue boxes) of the MSM05/03  cruise in June/July 2007. 
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2. Methods and devices 

2.1 Subbottom profiling (R. Endler, G. Nickel) 

Npsqipmphz-!ejtusjcvujpo-!boe!mbzfsjoh!pg!tfejnfout!xbt!jowftujhbufe!vtjoh!uif!!ȨBUMBT!

QBSBTPVOE!Q81ȩ!tvccpuupn!qspgjmjoh!tztufn/!Uif!nbjo!ubtl!xbt!up!gjoe!pqujnbm!tbnqmjoh!

locations in the predefined working areas. Parametric echosounders work both as low-frequency 

sediment echosounders and as high-frequency narrow beam echsounders (to measure water 

efqui*/! Uifz! nblf! vtf! pg! uif! tp! dbmmfe! Ȩqbsbnfusjdȩ! fggfdu! xijdi! qspevdft! beejujpobm!

(secondary) frequency components through non-linear interaction of two signals with high, 

slightly different (primary) frequencies at high sound pressures. The new, low (secondary) 

frequency components propagate within the narrow cone of the high (primary) frequencies. 

Therefore, the footprint size is comparably small and both lateral and vertical resolution are 

significantly improved. The directivity pattern of the low frequency components shows no 

significant side lobes and remains nearly constant for different secondary frequencies. The 

insonified volume is the same and comparable results are obtained for different secondary 

frequencies. Parametric systems have a high system bandwidth and can therefore transmit short 

pulses without ringing (e.g. 1 period of 12 kHz). This makes parametric systems particularly 

useful for high resolution surveys in shallow water areas. Furthermore, short pulses, narrow 

beams and the absence of side lobes result in less volume and bottom surface  reverberation 

compared to linear systems. This improves the signal to noise ratio and therefore the usable 

depth range (penetration depth). Suitable for operations from 10 m to 10 000 m the ATLAS 

PARASOUND P70 operates at primary frequencies of 18-39 kHz to provide secondary frequencies 

as low as 500 Hz. With a secondary parametric source level of approximately 206 dB this 

provides bottom penetration >200 m with resolution <15 cm depending on bottom characteristics. 

A detailed description of the system can be found at www.atlashydro.com.  

 

 The Parasound echosounder was permanently operated during the cruise. The profile 

trackplots are depicted in Fig. 2.1.1.  The system worked very unstable. Nearly one total system 

reset per day was required to  keep the echosounder properly in operation. This caused data 

gaps, sometimes more then on hour per day. Parasound sfjtnphsbnt!pg!uif!Ȩtfdpoebsz!mpx!

gsfrvfodzȩ!xfsf!ejhjuj{fe-!qsfqspdfttfe-!qsjoufe!boe!tupsfe!po!ibseejtl!jo!b!TFHZ-uzqf!Ȩ/qt4ȩ!

gpsnbu!vtjoh!uif!ȨQbsbtupsfȩ!- program. Unfortunately, the program stores only the envelope, not 

the full wave form. This makes the file handling easier, but a lot of information is lost  and the 

postprocessing possibilities of these data are limited. Therefore, rawdata were stored as 

Ȩyyy/bteȩ!gjmft/!Up!hfu!uif!gvmm!xbwf!gpsn!ebub!jo!b!tfhz!gpsnbu!pvu!pg!uif!Ȩyyy/bteȩ!gjmft!ofx!

sofuxbsf!uppmt!ibt!up!cf!xsjuufo/!Cvu!vq!up!opx!uif!ebub!gpsnbu!pg!uif!Ȩyyy/bteȩ!jt!opu!bwbjmbcmf/!!

The online prints were used for the selection of the coring stations. Acoustic profile images (from 

ps3 Ȣ files) of sampling stations were created using IOW Ȣ software (see enclosure).  An overview 

about the morphology and the sediment cover of the Nordre Stroemfjord is depicted in Fig. 2.1.2, 

as a composite of Parasound records.  
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Fig 2.1.1: Usbdlqmpu!pg!ȨQbsbtpvoeȩ!qspgjmft!)cmbdl!mjoft*!boe!tbnqmjoh!tubujpot!)sfe!eput* obtained druing 

MSM05/0 3. 
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Fig.2.1.2.:   Tubdlfe!ȨQbsbtpvoeȩ!qspgjmf!)mpxfs!qbsu*!pg!uif!ȨOpsesf!Tuspfngkpseȩ!xjui!usbdlqmpu!)vqqfs!

part) and  locations of the sampling stations.   

 

 

2.2 Multibeam echo-sounding (W. Weinrebe) 

2.2.1 Kongsberg (Simrad) EM-120 deep-water multibeam echosounder 

 The EM 120 system is a deep-water multibeam echosounder providing accurate bathymetric 

mapping up to full ocean depth. A system overview is presented in Fig. 2.2.1. Basic components 

of the system are two linear transducer arrays in a Mills cross configuration with separate units 

for transmit and receive. The nominal sonar frequency is 12 kHz with an angular coverage sector 

of up to 150° and 191 beams per ping. The emission beam is 150° wide across track, and 2° along 

track direction. The reception is obtained from 191 beams, with widths of 2° across track and 20° 

along track. Thus the actual footprint of a single beam has a dimension of 2° by 2°. Achievable 

swath width on a flat bottom will normally be up to six times the water depth dependent on the 

character of the seafloor. The angular coverage sector and beam pointing angles may be set to 

vary automatically with depth according to achievable coverage. This maximizes the number of 

usable beams. The beam spacing is normally equidistant with equiangle available.  

  

 For depth measurements, 191 isolated depth values are obtained perpendicular to the track 

for each ping. Using the 2-way-travel-time and the beam angle known for each beam, and taking 

into account the ray bending due to refraction in the water column by sound speed variations, 

depth is calculated for each beam. A combination of amplitude (for the central beams) and phase 

(slant beams) is used to provide a measurement accuracy practically independent of the beam 

pointing angle.  
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 Fig. 2.2.1: Overview of the Kongsberg EM120 beam pattern.  

 

 

2.2.2 Kongsberg (Simrad) EM-1002 shallow-water multibeam echosounder 

 The EM1002 multibeam echosounder is a shallow-water system for surveying the seafloor 

down to a depth of 1,000 m. The nominal sonar frequency is 95 kHz with an angular coverage 

sector of up to 150° and 111 beams per ping. The actual footprint of a single beam has a 

dimension of 2.3° by 2°. Achievable swath width on a flat bottom will normally be up to 1,500 m 

or more than seven times the water depth dependent on depth and the character of the seafloor. 

The angular coverage sector and beam pointing angles may be adjusted in order to get better 

quality data or wider coverage. The beam spacing is normally equidistant with equiangle 

available. 

 

 The transducer of the EM1002 is cylindrically shaped. It is not permanently installed under 

the hull of RV Maria S. Merian. Instead, when the EM1002 is used the transducer has to be 

mounted in the moonpool of the vessel. As the transducer sticks out about 1 m below the keel, 

the system can not be operated when sea ice or floating ice is present. The survey speed is 

limited to a maximum of 7 knots.  

 

 Onboard R/ V Maria S. Merian only one operator station is used to control both multibeam 

echosounder. Thus only one of the systems can be used at any time, which is not optimal 

particularly while surveying in areas with water depths varying from very shallow to deep. 

 

 

2.2.3 EM-120 Multibeam data processing 

 The raw data from the multibeam echosounder were continuously processed onboard R7V 

Maria S. Merian during the cruise. Generally, processing of multibeam data requires two 

sequences of processing steps: a profile Ȣoriented sequence followed by an area-based 

processing. The profile-oriented processing of multibeam data comprises the check of 

navigation data, interpolating missing navigation values, the calculation of the water depth and 

position a of the footprints of the beams by raytracing through the water-column taking into 
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account the sound velocity profile, and removing artefacts and erroneous data points. Area-

based processing comprises the calculation of a digital terrain model (DTM) and the visualisation 

of the data in various different presentations. For these purposes a software package from 

Kongsberg is available onboard RV Maria S. Merian. During cruise MSM05/4-!uif!Ȩpqfo!tpguxbsfȩ!

packages MB-System (CARESS and CHAYES, 1996) and GMT (WESSEL and SMITH, 1995) were used 

beside the Kongsberg applications for the processing of the multibeam data. Processed data 

sets from the surveys during the cruise are presented in chapter 3.1 and within the enclosure (p. 

83).  

 

 

 

2.3 Hydrography (J. Waniek, E. Trost) 

 CTD measurements were carried out using a Seabird sbe911 system combined with a 24 10L 

HYDROBIOS-FREEFLOW bottle rosette at 32 stations (Fig. 2.3.1). Continuous profiles of 

temperature, conductivity for determination of salinity, pressure and dissolved oxygen. The 

system was operated with an altimeter for the determination of the distance between the CTD 

and sea floor. At all stations discrete samples for the determination of chlorophyll a 

concentration, suspended particulate matter (SPM) content and the nutrient concentration were 

taken at selected depth (Fig. 2.3.2 and 2.3.3).  Samples for nutrients, chlorophyll a were stored 

on board in a -20°C room and transported frozen to the home laboratory after the cruise for 

chemical analysis. 

 Nutrient concentrations (nitrate, nitrite, silicate and phosphate) were measured using an 

auto-analyser devise in the laboratory at the IOW in August 2007 according to the methods 

described by HANSEN and KOROLEFF 1999.  The detection limit was 0.05 µmoll-1 for nitrate, 0.02 

µmoll -1 for nitrite, 0.02 µmoll -1 for phosphate and 0.1 µmoll-1 for silicate respectively. The GFF 

filters for the determination of chlorophyll a were measured fluorometrically according to the 

JGOFS protocols following the method described by Herbland et al. 1985. For the determination 

of the SPM content 2L of seawater were filtered through 45 mm filter, which were dried and 

weighted in the home laboratory prior to the cruise. Each filter was stored in a Petri-dish and a 

plastic back in order to keep them dry.  

 After filtration the filter were frozen at -20°C until analysis at IOW. Here the filters were dried 

in the drying chamber at 60°C over a period of 12h and weighted. The SPM concentration was 

calculated using the difference of the weight of the filter (prior and after filtration) and the 

filtrated volume of water, and was expressed in mgl-1 (Fig. 2.3.3). For continuative results see 

KRAWCZYK et al. (2012, 2014). 
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Fig. 2.3.1: Locations of CTD profiling peformed at sediment coring sites (red dots). Samples for chlorophyll 

a, SPM and nutrient measurements were taken at discrete depth from all stations. 
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Fig. 2.3.2: Discrete samples from CTD profiling, measured during MSM05/3 for nutrients (nitrate+nitrite, 

phosphate and silicate). 

 

 

 
 

Fig. 2.3.3: Discrete samples measured during MSM05/3 for chlorophyll a and suspended particulate matter 

(SPM). 
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2.3.1   Continuous underway measurements  

 Over the duration of the cruise, continuous measurements of surface temperature and 

conductivity (for determination of salinity) by means of a thermosalinograph were carried out.  

The system from Sea & Sun technology GMbH in Trappenkamp (Germany) is installed 

permanently on board. The company gives its accuracy with <5 µS cm-1 for conductivity and 

<0.002°C for temperature (Fig. 2.3.1.1).  

 

a)       b) 

            
 

Fig.2.3.1.1: Surface temperature (a) and salinity (b) along the cruise track of MSM05/03 as measured using 

the ship own thermosalinograph. 

 

 For chlorophyll a determination in the surface near water a flow-though fluorometer was 

continuously operated over the entire cruise. The microFlu-Chl from TriOS Optical Sensors GmbH 

in Oldenburg (Germany) has an accuracy of 0.1 µg l-1 and can be operated optionally in the range 

0-10 µg l-1 or 1-100 µg l-1. 

 The RV Maria S. Merian operates an automatic weather station on behalf on the DWD 

(Deutsches Wetterdienst). The meteorological station contains sensors for monitoring of the 

wind speed, wind direction, air temperature, humidity, water temperature (2 m below surface) 

and air pressure. Details of the installed sensors are listed in the ship handbook. An Acoustic 

Doppler Current Meter (ADCP) Ocean Surveyor Narrowband operated at 75 kHz in low resolution 

mode (long range profile) was used to monitor the currents in the water column over the entire 

cruise. The ADCP was set up to record the currents in 45 layers each 16 m wide with a blanking 

distance set to 8 m. 

 

 

2.3.2  Hydrochemistry  

 An in-situ pump was deployed at selected positions to collect large volume samples for the 

determination of PCBs, PAHs and DDTs. Additionally large volume samples were obtained along 

selected transects (Fig. 2.3.2.1, Tab. 2.3.2.1) hereby a phase separation between the dissolved 

and particulate phase was carried out. The determination of the organic compounds will be 

performed with a gas chromatograph and mass spectrometer (GS-MS) according to ICES 

standard procedures (ICES 1996, 1997 & 1998, Annex B-11) in the laboratory at IOW.  
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Fig. 2.3.2.1: In-situ pump stations and ISP surface transects carried out during the cruise MSM05/03. 

Letters (s & e) indicate the start and the end of transects, where ISP was deployed pumping water from the 

surface (5 m) to collect large volume samples. 

 

Table 3.3.2.1: List of in-situ pump stations carried out during the MSM05/03 cruise. 
 

Sample Description Date Time (UTC) Latitude (N) Longitude (W) Duratio

n 

ISP1 transect I 21.06.2007 14:00 68°18.87 51°22.48 3h 

   17:00 69°16.61 51°26.40  

ISP2 transect 2 27.06.2007 00:45 70°41.87 52°01.05 4h 

   04:15 71°02.42 52°19.92  

ISP3 surface (20m) 26.06.2007 17:45 

21:34 

70°39.75 52°06.86 4h 

ISP4,5 at 5 m & 400 m  29.06.2007 00:15 70°38.79 59°6.83 6h 

   06:15    

ISP6 transect IIIa,b 29.06.2007 08:35 70°38.4 59°06.00 12h 

   20:35 68°30.52 55°35.55  

ISP7 transect IIIc 29.06.2007 22:00 68°30.52 55°35.55  

  30.06.2007 05:10 67°25.57 53°54.42 7h 

ISP8 transect IVa 01.07.2007 13:35 67°26.72 53°51.96 7h 

   20:50 66°06.60  53°56.83  

ISP9 transect IVb 01.07.2007 21:05 66°03.37 53°54.52 8h 

  02.07.2007 05:00 64°32.71 52°43.37  

ISP10,11 20 m & 500 m 02.07.2007 19:20 53°57.94 53°55.4 4h 

   23:20    

ISP12 transect V 03.07.2007 01:55 63°59.45 53°58.21  

   06:00  63°58.72 53°52.83  

ISP13 surface (20 m) 03.07.2007 08:20 64°21.96 51°36.34 4h 

   12:20    
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2.4 Sediment Sampling (M. Moros) 

 For sedimentological sampling a Multi -Corer, a Giant Box-Corer (50x50x60 cm) and a Gravity-

Corer (6, 12, 18 m) were used during the cruise. The Multi-Corer of the Leibniz-Institute for Baltic 

Sea Research and the Giant Box-Corer shown in Fig. 2.4.1 A and B were used to obtain up to 54 

cm long cores of undisturbed surface sediments in order to obtain a well-preserved fluffy surface 

layer and including the bottom water. To gain long sediment cores a Gravity-Corer up to 18 m in 

length was used in the soft sediments.  

 The Gravity-corer (Fig 2.4.2) consists of a steel tube with 6 m, 12 m or 18 m length and top 

section with discs of lead-weights, each 60 lh/!Uif!SW!ȨNbsjb!T/!Nfsjboȩ!pggfst!b!sbdl!gps!uif!

handling of Gravity-Corers with steel tubes of up to 24 m length. The 6 m steel tube (in a few 

cases 12 m) was used with foil to gain cores, which were opened on board for description. Gravity-

Corer steel tubes loaded with plastic liners (diameter 125 mm) were used to obtain cores which 

were cut into sections of 1 m and split on board. Splitted sections were run in the Avaatech XRF 

scanner and surface magnetic susceptibility was measured using TAMISCAN provided by the 

GBSC Lund. A few closed cores will be studied in the labs of the participating institutes.  

 

a)                                                                                           b) 

                      
 

Fig 2.4.1: Multi-Corer (a) equipped with six tubes and the Giant Box-Corer (b) from Leibniz-Institute for 

Baltic Sea Research during station works of the MSM05/0 3 cruise. 


