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2 Research Program 

Research Objectives 

The continental margin off Northwest Africa is largely shaped by a complex interplay of 

sediment transport processes directed both downslope and along-slope. Where and 

how sediment 1) is exported from the shelf, 2) is deposited on the continental slope or 

3) reaches the deep-sea basin depends on a wide variety of relevant factors such as 

sea bed morphology, climate, sea level fluctuations, slope stability, oceanographic 

regime, and sediment sources. Sediment transport across slopes is quite variable and 

includes suspended bottom-current transport as well as mass wasting by slumps, 

slides, and debris flows. Sediment transport may occur in open-slope environments or 

might be confined in gullies, canyons or channels. The patterns can be further 

complicated by contour currents inducing along-slope sediment transport. Main target of 

Meteor-Cruise M65/2 is to develop sedimentary and evolutionary models for the 

sedimentation dynamics off NW-Africa and to establish quantitative sediment budgets in 

relation to climate controlled variable sediment supply. The investigations are carried 

out by the DFG Research Center 'Ocean Margins' at the University of Bremen. 

Sedimentation processes off Mauritania were already studied during Meteor-Cruise 

M58/1 in 2005. The data clearly show that even at the arid, presumably sediment

starved, continental margin off Mauritania with the Sahara in its hinterland, sediment 

transport operates with different rates and styles, including a significant transfer of land

derived terrigenous and hemipelagic sediments to the deep sea. During Meteor-Cruise 

M65/2 the investigations of sediment transport processes were expanded to the south. 

It was originally proposed to study the tropical areas off Senegal, The Gambia, Guinea

Bissau and Guinea, where large amounts of sediments were delivered by numerous 

rivers. Due to missing permissions for the waters of Guinea-Bissau, only the continental 

margin off Senegal and The Gambia was studied. Main scientific targets in this area 

are: 

• To investigate the relationship of morphological structures and sedimentary 

deposits on a subtropical shelf on the one hand and pathways and deposits of gravity 

driven sediment transport on the upper and middle continental slope on the other hand. 

• To develop a model, which describes the transport dynamics of the sediments 

from shallow water into the deep sea and which will extend the existing models for the 

subtropical aspect. 

To quantitatively evaluate the importance of sediment composition, amount of 

sediment input, the relief of the ocean margin as well as the oceanographic regime on 

lateral sediment transport by means of numerical modeling. 
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One of the most unexpected results of Meteor-Cruise M58/1 was the discovery of a 

spectacular meandering slope channel off Cap Timiris at -19°45'N. The canyon was 

surveyed by us for -215km from the shelf edge to -3000m water depth. To further 

study the formation and evolution of the canyon, we continued our investigations 

especially at the shelf edge and the previously not studied distal canyon. The specific 

aims are: 

• To study the geometry, age and sediment sources of the fluvial system, which 

relicts are preserved on the shelf. 

• To analyze the sediment transport pathways based on a study of drainage-and 

currents systems on the shelf and on the upper continental margin. 

To analyze the sedimentation processes of distal Cap Timiris Canyon 

Another working area is located in the central upwelling zone off Cap Blanc with the 

objective of studying the seasonal and interannual variability of the particle flux. 

Additionally the dinoflagellate cyst distribution in surface sediments and surface waters 

as well as the isotopic composition of Thoracosphaera heimii cysts will be studied in all 

working areas. 

Scientific Program 

Hydroacoustics 

Hydroacoustic data collected off Senegal and The Gambia will be used to map the 

extension of individual slide bodies and to estimate their volumes. A regional 

stratigraphy will be established to analyze temporal changes in number, frequency and 

size of mass wasting events. The structure of deltas, drift bodies and other sedimentary 

features will be investigated in a similar way. The acoustic data will be used to analyze 

sediment transport processes on a tropical continental margin. The data will provide the 

basis for the development of models describing the transport dynamics of sediments 

from shallow waters into the deep sea. 

The acoustic data collected in the head region of Cap Timiris Canyon should help to 

reconstruct the formation and evolution of the canyon. This data will allow to study 

sediment transport pathways and their temporal variability. 

Additionally, the acoustic data will provide the basis for selecting coring locations. The 

larger penetration of the seismic data allows to analyze near surface processes while 

taking into account an adequate temporal and structural framework. 
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The sedimentological program focuses on two main objectives: i) to investigate the 

sedimentation processes on the continental slope and ii) to link them to the sedimentary 

history of the associated shelf system. At the slope, deposits of individual mass wasting 

events will be mapped and interpreted with regard to their spatial and temporal 

distribution and reliable sediment accumulation budgets will be calculated. The study 

will specifically concentrate on the internal sedimentary structures of single events to 

distinguish between lateral (current-driven) and downslope (gravity-driven) transport 

mechanisms. In a next step, the different types of gravity mass movement deposits will 

be characterized to interpret the transport mechanism which was active during the 

event. Moreover, detailed analysis of the sediment composition will help to identify their 

original source region and material mixing processes along their transport path. 
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The sedimentological studies on the outer shelf and at the shelf break will use defined 

sedimentary structures that are typical for shelf systems such as ancient, now refilled 

incised valleys, mud belts and drowned coastlines. The stratigraphical position of these 

often laterally isolated deposits will be determined by age control and correlation. In the 

following, the depositional environment and sedimentary processes leading to these 

deposits will be interpreted to identify the sediment source, the kind of transport 

pathway and the reason of final deposition. 

Geochemistry 

The main goals of the geochemistry group on this leg are providing a preliminary 

stratigraphy from measuring the elementary composition of the solid phase using the 

well established portable XRF. We also plan a rough dating of young mass wasting 

events by measuring and modeling the pore water composition. 

It has been shown that the elementary composition of undisturbed sequences of 

sedimentary records may be very successfully used for developing a fast offshore 

stratigraphic frame by correlation with oxygen isotope dated standard element profiles. 

A core characterized by deposition in the Cap Timiris Canyon (discovered on M58/1) 

was dated using this method. It could be shown that this part of the inner canyon even 

had a higher sedimentation rate than the levees. 

As the specific characteristics of well understood early diagenetic processes can now 

be recognized in concentration profiles of the pore waters, it is possible to identify their 

disturbance by mass movements. In non-displaced sediments, the pore water 

concentration is determined by stationary conditions that result from concurrent early 

diagenetic reactions and diffusive transport processes. For example, sulfate profiles in 

pore waters of high productivity areas, typically show that sulfate and methane react at 

a depth of several meters below the sediment surface. At this depth, sulfate is 

completely consumed and recharged from the bottom water by diffusion. The resulting 

linear concentration gradient to the reaction horizon may be used to calculate the 

release of methane from the deeper sub-bottom strata. A displacement of material by 

mass wasting events massively modifies this concentration profile. After redeposition 

new stationary conditions will develop according to the geochemical environment. The 

readjustment gradually evolves and typically requires approximately 1,000 to 2,000 

years to equilibrate. The intermediary stages of this process offer excellent possibilities 

to determine the age of sediment redeposition. 
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Marine Geophysics 

Sedimentation on the shelf and the continental slope will be characterized by sediment 

physical data. Magnetic parameters are suitable to differentiate between different 

source areas and transport mechanisms of terrigenous material. Density and 

compressional wave velocity as basic parameters of acoustic methods will be used to 

compare local sediment characteristics as inferred from core data with results from 

profiling methods. This will give us the chance to transfer detailed local information into 

a larger area. On the other hand we are able to scrutinize the interpretation of profiling 

data with results from specific locations. 

Additionally, color composition as well as structural anomalies (e.g. slumps, turbidites, 

sand layers, etc.) should be inferred from high-resolution imaging data determined with 

the Geotek multi-sensor core logger. Color changes may reflect variations in sediment 

input and deposition. As yet, investigations regarding the sediment color have been 

mainly performed with respect to the red/blue ratio, since the data were restricted to 

specific wave length bands. The now available digital images span nearly the complete 

color spectrum allowing a more detailed interpretation. 

Some of the coring locations may not provide a continuous sedimentary sequence. 

Nevertheless, the listed methods should allow at least the characterization of 

contrasting sedimentation conditions. 

Micro-paleontology 

Organic- and calcareous-walled dinoflagellate cysts are useful tools in reconstructing 

past oceanographic conditions. They can be used to reconstruct surface water 

conditions such as sea-surface-temperature, sea-surface-salinity, stratification of the 

upper water column, and nutrient content. For accurate use of these cysts detailed 

information is needed about their biology and fossilisation of organic- and calcareous

walled dinoflagellate cysts in the water column and surface sediments. 

Recently it has been discovered that individual dinoflagellate cyst species have different 

degradation constants and method has been developed that uses the difference in 

degradation rates of organic-walled dinoflagellate cysts, to separate degradation and 

productivity and quantify past upper ocean productivity changes and bottom/pore water 

oxygen concentration. This method has been successfully applied to solve previously 

existing discrepancies between productivity reconstructions of the Late Quaternary 

8enguela upwelling system by using the different degradation rates of organic-walled 

dinoflagellate cysts. To asses the species-specific degradation constants of individual 

cyst species, it is essential to have information about the degradation rates of the cysts 

in relation to the exposed oxygen concentration, oxygen exposure time (sedimentation 
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rates) and bioproductivity in the upper water column. 

Another recent discovery is that the isotopic composition of the wall of the calcareous 

dinoflagellate cyst Thoracosphaera heimii reflects the temperature conditions of the 

upper water column where it is formed; the deep chlorophyll maximum. To use the 

stable isotope composition of calcareous dinoflagellate cysts for estimating the role and 

influence of tropical surface water masses as well as the variability of the intermediate 

and deep water circulation of the region on climate change, detailed information of the 

cyst distribution in surface sediments, surface waters as well as the isotopic 

composition of T.heimii cysts in situ, is required. 

Particle flux 

Another major topic of the scientific program are investigations of particle fluxes and 

particle transport in the water column. During the cruise, mooring CB located about 200 

nm off Cap Blanc (Mauritania) shall be recovered and redeployed. This site operated 

since 1988 is located at the edge of the Cap Blanc filament in about 4100 m water 

depth. One additional mooring CBi, located about 80 nm closer to the coast shall be 

recovered and redeployed. This eutrophic site located in 2600 m water depth in the 

coastal upwelling off Mauretania is operated since about two years. Both sites are 

influenced by the NE trade winds being part of the North Atlantic climate system. They 

are characterized by enhanced supply of terrigenous material, mainly dust particles 

which may be important as ballast for the transfer of organic carbon to the deep sea. 

The spatial and temporal distribution of productivity and biomass and the supply of dust 

particles to the ocean will be monitored by satellite imagery (SeaWIFS) and shall be 

compared to the patterns of particles fluxes. In addition to the sediment trap mooring 

work, a profiling digital particle camera will be used on a transect off Cap Blanc to 

document the distribution of larger particles in the water column. Repeated sampling at 

the projected stations will allow to record temporal changes in particle distributions and 

vertical and horizontal particle transport processes. These studies will be complemented 

by CTD profiles and sampling of larger particles with NISKIN bottles. 
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3 Summarized Cruise Report 

The main group of the scientific party arrived in Dakar on July 2nd in the evening. All 

containers were already stored on Meteor and July 3rd was used for setting up the 

equipment. We left the port of Dakar as scheduled on July 4th at noon heading west. 

The scientific crew of Meteor-Cruise M65/2 included 24 scientists from the DFG 

Research Center Ocean Margins and the Department of Geosciences at Bremen 

University, one scientist each from National Oceanographic Centre, Southampton (UK), 

Wesleyan University (US), and Mohammed-V Agdal University (Rabat, Morocco), as 

well as a technician from the German Weather Service, and a Senegalese Observer. 
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As we did not receive permission for the waters of Guinea Bissau, which was one of our 

proposed main working areas, we decided to concentrate our work off the coast of 

Senegal and The Gambia for the first half of the cruise. After leaving the 3-mile-zone we 

started the scientific work at 13:25h on July 4th by switching on the hydroacoustic 

systems Parasound and Hydrosweep in order to search for a first sediment sampling 

station. On our first profile we crossed a small slump in 1500m water depth. At -2000m 

water depth we changed our course to the south following the 2000m contour. On this 

profile we had our first crossing of Oakar Canyon, which is -350m deep and 5km wide 

at this location. We decided to have our first station (GeoB9601) immediately north of 

Oakar Canyon, where we used a water sampler, a multicorer, and a gravity-corer. The 

740cm-long gravity core shows undisturbed hemipelagic sediments throughout the core. 

Thereafter, we deployed the multichannel seismics. Recording of seismic data started 

on July 5th at 2:38h along a profile running south parallel to the coastline in -2000m 

water depth as far as we were allowed to go without entering the waters of Guinea

Bissau. On our way we crossed a slump in direct vicinity of Oakar canyon but most 

parts of the profile show well-stratified sediments without any indications of large scale 

downslope sediment-transport. Even off the Gambia-River with its supposed large 

fluvial sediment input we neither see indications for significant sediment transport on the 

open slope nor in a submarine channel. A number of small diapers and submarine 

canyons (including Oiola and Mandingo canyons) were imaged further to the south. On 

July 6th early in the morning we changed course to the west and ran two profiles 

downslope up to -4000m water depth. On these profiles we passed a very powerful 

cloud cluster with very heavy rain showers and a thunderstorm, which was 

accompanied by gusts of Beaufort 12 (up to 70kts). This cloud cluster developed during 

its way to the Caribbean Sea to the Hurricane Emily. Luckily the heavy gusts were short 

and seismic profiling was not interrupted. While the margin off southern Senegal is 

relatively stable up to a water depth of -3000m, several deposits of mass wasting 

events were imaged seaward of the diapers imaged before in water depths >3000m. 

However, these deposits are too thick for sampling; hence, we turned to the north and 

collected an additional seismic profile across Oiola Canyon in -4000m water depth, 

which is only -70m deep at this location. After crossing the canyon we retrieved the 

seismic gear and cored the northern levee of the canyon (Station GeoB9602). A 483cm

long gravity core shows a number of turbidites intercalated in hemipelagic sediments. 

The attempt to recover a core from the canyon thalweg was not successful (Station 

GeoB9603). 

The seismic and bathymetric data indicate that the locations of the canyons off southern 

Senegal are structurally controlled and that the depth of the canyons is quickly 

decreasing with increasing distance from the coast. This indicates that these canyons 

are not of key importance for downslope sediment transport but we speculate that 
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sediments delivered by the Gambia River and the numerous smaller rivers further south 

might be transported on the shelf to the north and than enter the wide and deep Dakar 

Canyon. Hence, we decided to concentrate our efforts for the next week on Dakar 

Canyon. 

We deployed the seismics on July 7th early in the morning and ran a profile back from 

the area off southern Senegal to Dakar-Canyon along the 3500m-contour. In contrast to 

the parallel profile further upslope the lower margin shows clear indication for large 

scale mass wasting. Very thick transparent units were imaged along large parts of this 

line. We crossed Dakar Canyon with the seismic system in -3600m water depth on July 

8th -00:30h and continued the seismic survey with additional crossings of the canyon 

further upslope until July 9th around noon. In 3600 m water depth the canyon is incised 

into hemipelagic sediments for -150m. The incision depth increases to >400m further 

upslope. The course of the canyon is relatively straight and several terraces were 

imaged at the canyon flanks. Average canyon width is 3-4km. The canyon floor is 

almost flat but usually shows a small V-shaped depression indicating young sediment 

transport through the canyon. The upper most part of the canyon shows a complex 

pattern with some smaller tributaries and older buried canyons. 

Coring around Dakar Canyon started on July 9th in the afternoon. We started with 

coring a slide mass located close to the canyon. Station GeoB9604 was located inside 

the slide mass (831 cm recovery), Station 9605 north of the slide mass (790cm 

recovery), and Station GeoB9606 (951 cm recovery) was located a little bit further 

downslope where the Parasound records show thicker slide deposits. 

The night was used for collecting additional bathymetric data of the canyon and coring 

was continued on July 10th at 08:00h with a transect across the canyon. The first core 

(GeoB9607) was taken at the thalweg of the canyon. As we expected sandy sediments 

at the thalweg, we decided to use a 3-m-long core barrel, which overpenetrated into the 

sediments up to the top of the weight. Therefore we used a 12-m long core barrel for the 

second try and we recovered a 784cm-long very interesting core. The uppermost 

section of the core (-50cm) shows undisturbed hemipelagic sediments; from there on 

the frequency and the thickness of turbidites increase, which are overlying a thick slump 

deposit. The uppermost undisturbed sediments probably represent the Holocene 

indicating that no significant sediment transport through the canyon occurred in the 

Holocene, but the canyon was active during Pleistocene times. Thereafter, we took a 

core on the northern levee (GeoB9608, 908cm recovery), which only showed thin mud 

turbidites, while some sandy turbidites were found in a 542cm-long core (GeoB9609) on 

a terrace of the canyon. 

The night was used for collecting additional bathymetric data especially of the lower 

canyon, which were the basis for selecting additional seismic profiles. Seismic profiling 
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started on July 11th -10.00h with a profile across the distal canyon in >4000m water 

depth. The canyon is almost absent on this profile and only some remnants of a levee 

were identified. Additional seismic profiles show that the canyon is getting shallower 

very quickly at water depth >3800m. The reason for the sudden decrease of canyon 

depth is a large slide mass south of the canyon, which filled and therefore destroyed the 

distal part of the canyon. The last seismic profile of the distal canyon was completed on 

July 12th at 06:00h and the day was used for taking cores of distal Dakar Canyon. 

Station Ge089610 was taken at the thalweg -60km downslope of the transect 

described above This core is only 254cm long but again shows a number of turbidites 

with a coarse grained sandy base. Another 50km downslope two additional cores were 

taken at the thalweg (Ge089611) and on the northern levee (Ge089612), which are 

147cm and 878cm long, respectively. 80th cores show similar features as described 

before. The set of three cores of the thalweg of the canyon might allow correlating the 

individual turbidites between the stations. 

The following night was used for collecting additional seismic profiles of the slide, which 

destroyed the distal canyon. The width of the slide might be >100km. A 30-50m high 

headwall can be easily identified on several profiles in water depths around 3500m. This 

is unusually deep for a large mass wasting event. As we identified additional slide 

deposits in water depth >3000m and slope gradients <0.5° further to the south, slides in 

great water depth might to be more important than previously estimated. 

On July 13th we tried to core the slide (Station Ge089613) at a location where the cover 

seems to be thin. A 6-m-long core overpenetrated into the sediments up to the top of 

the weight; with the following 12-m-core barrel we recovered 980cm of sediments. A 

first visual inspection suggested that we did not reach the slide, though we cannot 

exclude that we hit a relatively intact slide block. The rest of the day was used for two 

additional gravity-cores (Stations Ge089614 and 9615). One station was located at a 

depression of the slide which seems to be filled with turbidites and the second core was 

in the prolongation of Dakar Canyon. 80th cores show a large number of turbidites 

suggesting that the confined flows travelling downslope in Dakar Canyon spread over a 

large area further downslope once they canyon was destroyed by the slide described 

above. 

On July 14th at 02: 16 we completed our work off Senegal and started our transit to Cap 

Timiris Canyon off Mauritania. For the first part of the transit we chose a northerly 

course along 19°W longitude. This track allowed us to extend existing hydroacoustic 

data collected during Meteor-Cruise M58/1 to greater water depth. On this transit we 

crossed a number of interesting seafloor structures, such as numerous canyons (some 

of them with exceptionally well developed terraces) and the distal Mauritania Slide 

Complex. The width of the youngest debris flow of this slide complex is -30km in 3500m 



16 RV METEOR Cruise 65, Leg 2, Dakar - Las Palmas 

water depth, while its thickness exceeds 20m. The southern and the northern edge of 

the debris flow are clearly identified on the Parasound records as depositional 

boundaries. 

At 18°12'N, 19°00'W we changed course to NE and headed for the source area of Cap 

Timiris Canyon. Cap Timiris Canyon was discovered by us during Meteor-Cruise M58/1. 

The Cap Timiris Canyon runs westwards from the shelf break to a depth of at least 4000 

m and is -500 km long. The dominantly V-shaped and deeply entrenched canyon 

exhibits many fluvial features including dendritic, meander, and braiding patterns, a cut

off loop and terraces, and is presently incising. We ascribe canyon origin to an ancient 

river system in the adjacent presently arid Sahara Desert that breached the shelf during 

a Plio/Pleistocene sea level lowstand and delivered sediment directly into the slope 

area. To further prove this hypothesis we collected additional seismic data and took 

sediment cores in the head region of the canyon. 

On July 15th at 17:00h we started a Parasound survey of the shelf, thereby also 

crossing a structure north of the head region of the canyon, which was previously 

interpreted as mud belt. The following morning was used for taking 5 giant box corers 

and a number of water samples (Stations GeoB9616-9620) in an area of a sediment 

wedge and an erosive feature identified on the Parasound records. The giant box corers 

mainly contained fine sand and numerous shells and shell fragments. As we also 

wanted to recover longer cores from the shelf we took a 3m-long Kastenlot (Station 

GeoB9618) but unfortunately the Kastenlot bent caused by a massive layer of shells in 

-1.5m subbottom depth. 

On July 16th in the evening we started to collect seismic data of the proximal part of the 

canyon from the shelf up to -1500m water depth. The new seismic data show 

numerous V- and U-shaped canyons up to 500m deep but also some buried channels 

and erosional unconformities. This data will help to reconstruct the evolution of the 

proximal canyon. The seismic gear was recovered on July 17th around noon. Thereafter 

one additional station (GeoB9621) for sediment and water sampling was chosen on the 

shelf in the area of the mud belt. A 6m-long core-barrel was filled to the top with a 

homogenous fine sand including shell fragments and hence contradicting the existence 

of a mud belt in this area. 

The next core (GeoB9622, 10.8m recovery) was taken in 2880m water depth in a cut off 

loop identified during Meteor-Cruise M58/1. As for all cores pore water was extracted 

using rhizomes immediately after the core was on deck. The pore water profile shows 

that the upper 4m of sediments slid less than 20 years ago. Additionally the increasing 

hydrogen sulphide smell with increasing sediment depth indicates the decay of organic 

matter under the condition of sulphate reduction. We assume the existence of organic 

rich clays in deeper layers, which were transported through the canyon from the high 
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production area at the shelf break. The fact that only a relatively small portion of the clay 

is deposited in the cut off loop demonstrates the importance of transfer of organic rich 

matter through the canyon into the deep sea. 

Thereafter (18.07 in the morning), we continued the bathymetric survey of Cap Timiris 

Canyon by following the canyon with a single Hydrosweep profile. The prolongation of 

the area mapped during Meteor-Cruise M58/1 shows a small section with a tortuous 

meander pattern but most of the canyon is relatively straight and has a north-westerly 

direction. Unfortunately, the wind increased to force 7 resulting in a poor quality of the 

Hydrosweep data. Therefore, we decided to stop the Hydrosweep survey and to collect 

some seismic lines crossing the canyons instead. Seismic profiling started on July 18th 

at 21 :OOh. The seismic data show a deeply incised canyon with well developed terraces 

and right-hand levees but -500km off the shelf break the depth of the canyons 

decreases suddenly and the canyon shows some distributaries. We retrieved the 

seismic gear on July 20th at 4.00h and took four gravity cores across the canyon and a 

distributary. Core GeoB9623 was located on a well developed broad terrace -50m 

above the canyon floor. The core bent but we recovered a 2-m-long section showing 

several turbidites covered by -20cm of hemipelagic sediments. The thickest turbidite 

has a coarse grained base consisting of sands and shell fragments. The only possible 

source area of this turbidite is the shelf demonstrating that coarse grained sediments 

are transported through the canyon into the deep sea. The 11.33m-long core GeoB9624 

is located on the well developed northern levee. This core shows numerous overspill 

turbidites intercalated in hemipelagic sediments. This core will allow to reconstruct 

major phases of active sediment transport through the canyon. The attempt to recover a 

core from the canyon thalweg (Station GeoB9625) failed and the core was empty, but 

another core (Station GeoB9626) was successfully taken in one of the small 

distributaries. This 4m-long core shows numerous turbidites indicating that the 

distributaries are also important pathways for turbidity currents. 

During the night from July 20th to July 21 st we collected some additional Parasound 

lines with the aim to analyze the sudden change of the canyon depth and the 

depositional pattern. The idea that the Canyon was destroyed by the 170ka-old Cap 

Blanc Slide was not approved by our new data. They clearly show that the slide 

terminates on the levees and no slide material is found in the canyon itself. The 

termination of the slide on the levees gives a minimum age of 170ka for the canyon but 

the occurrence of levee sediments beneath the slide indicates a significant older age of 

the canyon. July 21 st was used for two additional stations. Station GeoB9627 was taken 

in the most distal part of the canyon and the 3.12m-long core contains numerous 

turbidites. Station GeoB9628 was located in the area of the Cap Blanc Slide. The 

10.68m-long core is characterized by hemipelagic sediments on top of a massive 
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debrite. This station was also used for a test run of the particle camera up to a depth of 

1000m. 

The last two days of the scientific program were mainly used to exchange two moorings 

off Cap Blanc. Work at the mooring station CB -200nm off Cap Blanc started on July 

22nd at 04:00h with a run of the particle camera up to 2000m depth. The mooring CB 15 

consisting of two sediment traps and one current meter was released at 07: 15h. The top 

buoy was sighted at 07:45h but due to an unfavourable current situation it took until 

09:42h to get the top buoy on deck. The mooring was fully recovered at 12:22h. The 

mooring was in a good condition and the sediment traps and the current meters worked 

continuously since their deployment in April 2004. Deployment of mooring CB16 with 

the same design as the recovered mooring started at 14:30h. The time between 

recovery of the old mooring and deployment of the new mooring was used for a 2000m 

deep CTD station. The top buoy of the new mooring dived down at 17:49h. The night 

was used for the transit to mooring station CBi -80nm to the east. The operation at this 

station was identical as described above, i.e. a run of the particle camera, a CTD run, 

and the exchange of mooring CBi2 with CBi3. The top buoy of mooring CBi3 dived on 

July 23rd at 14:37h. Immediately afterwards we started our transit to Las Palmas. On 

our way we collected some Parasound data of the headwall region of the Saharan 

Debris Flow. The second leg of Meteor-Cruise M65/2 ended on July 26th at 07:00h with 

the arrival in Las Palmas, Spain. 
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4 Preliminary Results 

4.1 Parasound, Hydrosweep and Navigation 

(S. Krastel, M. Bruning, J. Felzenberg, J. Geersen, M. Urlaub, T. Vogt, L. Zuhlsdorff) 

4.1.1 Technical Description and Data Processing 

All seismic profiling activities during RN Meteor Cruise M65/2 as well as most transit 

passages included continuous operation of two hydro-acoustic systems (Parasound 

sediment echo sounder and Hydrosweep swath sounder) to determine the sea floor 

morphology, to characterize and analyze sediment deposition processes and sediment 

structures, and to provide information about potential coring sites. Both hydro-acoustic 

data sets were acquired digitally. 

The Parasound system works both as a high-frequency narrow beam sounder to 

determine the water depth and as a low-frequency sediment echo sounder. It uses the 

parametric effect, which produces additional frequencies through nonlinear acoustic 

interaction of finite amplitude waves. If two sound waves of a certain frequency (e.g. 18 

kHz and 22 kHz) are emitted simultaneously, a signal of the difference frequency (e.g. 4 

kHz) is generated. The new signal component is traveling within the emission cone of 

the original high frequency waves, which are limited to an angle of only 4 0 for the 

equipment used. Therefore, the footprint size of 7% of the water depth is much smaller 

than for conventional systems and both vertical and lateral resolution is significantly 

improved. 

The Parasound system is permanently installed on the ship. The hull-mounted 

transducer array has 128 elements on an area of - 1 m2
. It requires up to 70 kW of 

electric power due to the low degree of efficiency of the parametric effect. In 2 electronic 

cabinets, beam forming, signal generation and the separation of primary (18, 22 kHz) 

and secondary frequencies (4 kHz) is carried out. With the third electronic cabinet in the 

echo sounder control room, the system is operated on a 24 hour watch schedule. 

Since the two-way travel time in the deep sea is long compared to the length of the 

reception window of up to 266 ms, the Parasound System sends out a burst of pulses at 

400 ms intervals, until the first echo returns. The coverage of this discontinuous mode 

depends on the water depth and produces non-equidistant shot distances between 

bursts. On average, one seismogram is recorded about every second providing a 

spatial resolution on the order of a few meters on seismic profiles at 5.0 knots. 

The main tasks of the operators are system and quality control and the adjustment of 

the start of the reception window. Because of the limited penetration of the echo 

sounder signal into the sediment, only a short window close to the sea floor is recorded. 



20 RV METEOR Cruise 65, Leg 2, Dakar - Las Palmas 

The Parasound System was equipped with the digital data acquisition system 

PARADIGMA, which was developed at the University of Bremen [Spie~, 1993]. The 

data were stored on four exchangeable disc drives of 1.2 GigaByte capacity, allowing 

continuous recording between 3 and 6 days dependent on water depth and shot rate. 

The Pentium-processor based PC allows the buffering, transfer and storage of the 

digital seismograms at very high repetition rates. From the emitted series of pulses 

usually every second pulse is digitized and stored, resulting in recording intervals of 800 

ms within a pulse sequence. The seismograms were sampled at a frequency of 40 kHz 

with a typical registration length of 266 ms for a depth window of -200 m. The source 

signal was a band limited, 2-6 kHz sinusoidal wavelet of 4 kHz dominant frequency with 

a duration of 2 periods (-500 ~s total length). 

Already during the acquisition of the data, an online processing was carried out. For all 

profiles, Parasound sections were plotted with a vertical scale of 200 m. From these 

plots, first information about variations in sea-floor morphology, sediment coverage and 

sedimentation patterns along the ship track was provided. To improve the signal-to

noise ratio, the echogram sections were filtered with a wide band pass filter (2.5-5.5 

kHz). In addition, the data were normalized to a constant value much smaller than the 

average maximum amplitude, to amplify in particular deeper and weaker reflections. 

During the entire cruise, the combined Parasound/PARADIGMA system worked without 

significant problems. The storage procedure with exchangeable hard discs worked 

successfully and data backups could be efficiently produced. 

The multibeam echo sounder Hydrosweep on RN Meteor was routinely used during the 

cruise. Sounding 59 pre-formed beams over an opening angle of 90 degrees, the hull

mounted system provides an image of the sea floor topography with a path width of 

twice the water depth. The system operates at a frequency of 15.5 kHz. To compress 

refraction effects on the outer beams, the system uses a calibration mode to compare 

depth values of the central and outer beams in order to calculate a mean sound velocity 

by producing the best fit between both values. This configuration minimizes residual 

errors to values smaller than 0.5% of water depth [Grant and Schreiber, 1990]. Although 

data quality partly depends on course, heading, and weather conditions, the 

Hydrosweep system generally worked very well during the complete cruise. 

During the entire cruise, GPS was available and provided high quality navigation data 

4.1.2 Preliminary Results 

PARASOUND and HYDROSWEEP data were collected along all seismic profiles and 

transits between stations. The quality of the data is best along the seismic profiles, 
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because the ship speed of -5 knots during seismic profiling results in a better lateral 

resolution and a reduced noise level. No systematic bathymetric mapping was carried 

out with the HYDROSWEEP system resulting in isolated stripes of bathymetric data 

along the tracks. As we have not processes the HYDROSWEEP data while being 

onboard we only present PARASAOUND data of the different working areas in this 

chapter. 

The first main working area was located off the south coast of Senegal (Fig. 3.1). In 

general we only identified minor indications for gravity controlled sediment transport on 

the upper slope in this working area. This pattern changes at the lower slope in water 

depth deeper than -3000m. Thick deposits of mass wasting events can be found on the 

PARASOUND data. These deposits, however, are too thick for sampling; hence we 

decided not to investigate them in detail. 

Additionally we identified a number of small diapers and several submarine canyons. 

Some of the canyons are -500m deep on the upper slope but their depth decreases 

quickly with increasing distance from the coast. An example of a Parasound profile 

crossing the Diola Canyon on the lower slope in-4000m water depth is shown in Fig. 

4.1.1.The canyon shows an asymmetrical profile with a gentle dipping -70m-high 

southern flank and a steeper >100m-high northern flank. The southern flank shows 

some terraces. The width of the canyon is -4km. The higher northern flank is probably a 

result of overspill turbidites, which are mainly deposited on the right hand flank of the 

canyon due to the Coriolis force. The sediments south of the canyon are characterized 

by a wavy subparallel reflection pattern. Transparent layers might indicate slide or 

slump deposits. Sediment core GeoB9602 was taken on the northern levee of the 

canyon. The 7 -m-long gravity core shows a number of turbidites intercalated in 

hemipelagic sediments. The attempt to recover a core from the canyon thalweg (Station 

GeoB9603) was not successful. The quickly decreasing depth of the canyon with 

increasing distance from the coast indicates that the canyons are not a major pathway 

for sediment transport to the deep sea. The location of the canyons is probably 

structurally controlled. From a first profile across Dakar Canyon on our way to the south 

we had the impression that Dakar Canyon is more important for sediment transport in 

this region. Therefore Dakar Canyon and its surrounding was our main working area off 

Senegal. 
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Fig. 4.1.1: PARASOUND Profile Ge0805-053 crossing lower Diola Canyon. See Fig. 

4.2.5 for the location of the profile. 
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Canyon. See Fig. 4.2.8 for the location of the profile. 
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PARASOUND Profile GeoB05-049 (Fig. 4.1.2) was collected immediate to the south of 

Dakar Canyon. The northern part of this profile is characterized be continuous well

stratified reflectors. Thin slide deposits were imaged south of a small gully. A closer 

inspection of the slide deposits shows that parts of the uppermost sediments are 

missing, while thin slide deposits are deposited on an older surface. The slide can be 

traced further downslope, where the deposits become thicker. Parts of the slides seem 

reach the large Dakar Canyon. 
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Fig. 4.1.3: Parasound profile crossing Dakar Canyon. Note increasingly drastic changes 

in canyon morphology towards distal end of Dakar Canyon system. (a) Profile 05-061 

(proximal). (b) Profile 05-079. (c) Profile 05-073. (d) Profile 05-075 (plotted in reverse 

direction). 

Numerous PARASOUND profiles were collected across Dakar Canyon. The upper part 

of the canyon is deeply incised in the slope sediments. Canyon depth reaches -500m at 

the upper slope and is still -300m at 3300m water depth at the lower slope. From there 

on drastic changes in canyon morphology are visible through the distal Dakar Canyon 

system (Fig. 4.1.3). The canyon quickly shallows below 3300m water depth. At 3750m 

water depth (Fig. 4.1.3b) the canyon is -150m incised into the lower slope sediments, at 

3900m water depth the incision depth is <100m (Fig. 4.1.3c), and the channel 
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disappears completely at 4100m water depth (Fig. 4.1.3d). Canyon width is variable 

through much of the canyon and generally varies between 3km and 5km though there is 

an abrupt narrowing beyond 3950m water depth. A number of features typically 

associated with deep-water canyons, such as levees and terraces, appear in various 

canyon profiles. In general, terraces are commonly found within the deep, V-shaped 

proximal canyon, while levees are well-developed in the shallower, U-shaped distal 

canyon. 
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Fig. 4.1.4: Part of PARASOUND Profile Ge0805-066 with stations Ge089607-9609. 

Note that the profile crosses the canyon obliquely. The profile crosses upper Dakar 

Canyon. See Fig. 4.2.8 for the location of the profile. 

The PARASOUND data were the basis for selecting coring locations at different parts of 

the canyons. Parasound Profile Ge0805-066 (Fig. 4.1.4) shows a cross section of 

proximal Dakar Canyon. The generally U-shaped canyon is -400m deep and -5km 

wide at this location. A small V-shaped depression is found at the canyon floor. The 

western part of the canyon floor shows a transparent unit indicating slide deposits. This 

transparent unit was cored at Station Ge089607. The 784cm-long gravity core show 

thick slump deposits which are overlain by numerous turbidites intercalated into 
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hemipelagic sediments. The uppermost -50cm of the core show undisturbed 

hemipelagic sediments probably of Holocene age. The eastern flank shows a number of 

terraces. Station GeoB9609 was located on a terrace -200m above the canyon floor. 

This core includes numerous sandy turbidites. The western flank of the canyons is too 

steep to be imaged by the PARASOUND system. The canyon is incised in well stratified 

hemipelagic sediments. The PARASOUND data do not show well developed levees. 

The sediment rates are even slightly reduced in direct vicinity to the canyon. Core 

GeoB960S was taken at such a location. This core mainly consists out of hemipelagic 

sediments and only shows some thin mud turbidites. 
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Fig. 4.1.5: Part of PARASOUND Profile GeoB05-073 with stations GeoB9611-9613. 

The profile crosses lower Dakar Canyon. See Fig. 4.2.S for the location of the profile. 

PARASOUND Profile GeoB05-073 (Fig. 4.1.5) is located -100km downslope of Profile 

GeoB05-066. Canyon width is -4km. The canyon is characterized by a highly 

asymmetrical V-shaped cross section. The north-western flank has a height of -100m; 

the south-eastern flank is only -60m high. The greater height of the north-western flank 

might be the result of higher sedimentation rates caused by overspill turbidites which 

are preferably deposited on the right-hand (north-western) side of the canyon. Station 
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GeoB9612 is located on the north-western levee in direct vicinity to the canyon. Some 

remnants of a levee are also visible on the south-eastern side of the canyon, but this 

area is generally characterized by a hummocky irregular reflection pattern. The 

hummocky topography is probably caused by a slide. This is supported by the seismic 

data (see Chapter 4.2), which show thick transparent units in this area. The slide was 

named Dakar slide during the cruise. A closer look at the Parasound data show some 

internal stratification of individual blocks, which can be explained by a hemipelagic cover 

of the slide or by relatively intact slide blocks, which have not moved very far. We tried 

to core the slide deposits are Station GeoB9613 but we do not see any obvious slide 

deposits in this 980cm-long core. Further analysis of the core will show, whether we hit 

a relatively intact slide block or if the slide is covered by hemipelagic deposits of more 

than 10m. 

The canyon floor is characterized by a single prolonged high-amplitude reflector 

indicating sandy sediments. Turbidites with a coarse grained sandy base were sampled 

at Station GeoB9611 from the canyon floor. 
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Fig. 4.1.6: PARASOUND Profile GeoB05-069 with stations GeoB9614 and GeoB9615. 

Only canyon remnants are visible on the profile. See Fig. 4.2.8 for the location of the 

profile. 
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PARASOUND Profile Ge0805-069 (Fig. 4.1.6) is located only 30km downslope of the 

previous profile but only remnants of the canyon are visible on the profile. The seismic 

data (see chapter 4.2) indicate that the canyon was destroyed by the slide. The 

destruction of the canyon results in a major change of sediment transport processes in 

this area. A small depression -25m deep probably represents the prolongation of the 

canyon. This depression is characterized by subparallel continuous reflectors. Station 

Ge089615 is located in this depression. Several turbidites were found in this core. The 

area south-east of this depression is characterized by a hummocky topography and 

represents the Dakar slide. As already described for the previous profile some internal 

stratification of individual blocks can be seen in the PARASOUND data. Core 

Ge089614 was taken in a small depression of the slide which shows relatively 

continuous reflectors. Several turbidites were found in this core as well. 

The second main working area was the Cap Timiris Canyon off Mauritania. This canyon 

was discovered during Meteor-Cruise M58/1 in 2003 (Schulz et al., 2003; Krastel et al., 

2004). Additional PARASOUND data of the shelf and uppermost slope as well as the 

distal canyon were collected during Meteor-Cruise M65/2. 
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Fig. 4.1.7: PARASOUND profile of the shelf in the head region of Cap Timiris Canyon. 

See Fig. 4.2.15 for the location of the profile. 

Fig. 4.1.7 shows a PARASOUND profile of the shelf in the head region of Cap Timiris 

Canyon. The seafloor is characterized by a strong sharp reflector. The profile can be 

divided in three parts. The north-western part mainly shows some diffuse subbottom 

returns, while the central part is characterized by a transparent unit beneath the 
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seafloor, which is underlain by a wavy parallel continuous reflector packet. Some 

reflectors of the packet are truncated by the transparent unit. The south-eastern part of 

the profile does not show any significant subbottom returns. Two giant box corers were 

taken on this profile, which mainly recovered fine sand and numerous shells and shell 

fragments. We do not have any information about deeper sediments. The central part of 

the profile might represent an incised valley fill. As we identified similar features only on 

the outermost shelf and as we cannot trace them further landward these features can 

be interpreted as local structures as well. The analysis of all PARASOUND profiles in 

this area will allow to analyze the dimension and the shape of the identified features in 

detail. 
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Fig. 4.1.8: PARASOUND profile Ge0805-101 with stations Ge089623-9626. Note that 

the profile is plotted in reverse direction. See Fig. 4.2.17 for the location of the profile. 

A second aim related to Cap Timiris Canyon was to survey and sample the distal Cap 

Timiris Canyon. The prolongation of the area mapped during Meteor-Cruise M58/1 

(Schulz et al., 2003, Krastel et al., 2004) shows a small section with a tortuous meander 

pattern but most of the canyon is relatively straight and has a north-westerly direction. 

Fig. 4.1.8 shows a typical PARASOUND profile crossing distal Dakar Canyon. The 2km-
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wide canyon shows an asymmetrical shape with a 100m-high north-eastern flank and a 

70m-high south-western flank. A very prominent 1 km-wide terrace is imaged at the 

north-eastern flank -SO m above the thalweg. The terrace is characterized by a 

prolonged seafloor echo without any significant subbottom reflectors. Station GeoB9623 

was located on this terrace and a 2-m-long section shows several turbidites covered by 

-20cm of hemipelagic sediments. The attempt to recover a core from the canyon 

thalweg (Station GeoB962S) was not successful. The areas on both sides of the 

canyons differ significantly. The north-eastern side is characterized by typical levee

sediments with some indications for sediment waves. Station GeoB9624 is located on 

the levee and the 11.33m-long core shows numerous overspill turbidites intercalated in 

hemipelagic sediments. The south-western side is characterized by an irregular 

reflection pattern with a strong prolonged seafloor return and a number of diffuse 

subbottom reflectors. A small depression (location of Station GeoB9626) in this area 

shows very high amplitudes. Bathymetric data indicate that this depression represents a 

small channel, which enters the main canyon further downslope. The 4m-long core 

GeoB9626 contains numerous turbidites indicating that this small channel is also an 

important pathway for turbidity currents. 

Downslope of the above described profile the canyon shape changes significantly. Fig. 

4.1.9 shows a Parasound profile located -30km west of Profile GeoB05-101 (Fig. 

4.1.8). On this profile the main canyon is only -40m deep. A distributary canyon of 

similar size is observed -10km to the north. The distributary canyon is bordered to the 

north by a well developed levee. The area between the two canyons is characterized by 

a strong prolonged seafloor return indicating sandy deposits. The reduced depth of the 

canyon might result in turbidity currents spreading over a larger area and thereby 

forming depositional lobes. Core GeoB9627 was taken between the canyons and 

contains numerous turbidites. 

The reason for the sudden change of the morphological characteristics of the canyon 

remains unclear at the present stage. A first idea was that the 170ka-old Cap Blanc 

Slide, which was identified on a single previously available Parasound line and old 

GLORIA Sidescan sonar records in this area, destroyed the canyon. This idea, 

however, is not in agreement with our data. Fig. 4.1.10 shows levee sediments north of 

Cap Timiris Canyon. The transparent unit onlaping the levee sediments are the deposits 

of the Cap Blanc Slide. The data clearly show that the slide deposits terminate on the 

levee and we have not identified any slide deposits in the canyon itself. The same 

relationship between slide deposit and levee sediments is found on all available profiles. 

The Cap Blanc slide reaches a thickness of 10m-20m; the PARASOUND data also 

indicate a thin hemipelagic cover of the slide, what is in good agreement with the 

estimated age of the slide. This is also confirmed by Core GeoB9628, which is 

characterized by hemipelagic sediments on top of a massive debrite. 
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4.2 High-Resolution Multichannel Reflection Seismics 

(S. Krastel, L. Zuhlsdorff, M. Bruning, J. Felzenberg, J. Geersen, M. Urlaub, T. Vogt) 

4.2.1 Introduction 

With the GeoB high-resolution multichannel seismic equipment, small scale 

sedimentary structures and closely spaced layers can be imaged on a meter to sub

meter scale, which can usually not be resolved with conventional seismic systems. 

During RN Meteor Cruise M65/2, a Generator-Injector (GI) airgun with normal chamber 

volume (2 x 1.7 L, 30-200 Hz) was used as the main seismic source. On some seismic 

lines, also a small chamber watergun (0.16 L, 200-1600 Hz) was operated. Along such 

lines, the alternating operation of those two guns provided two seismic data sets 

simultaneously, which are characterized either by greater depth penetration (GI-Gun 

source) or higher vertical resolution (watergun source). 

Fig. 4.2.1 gives an outline of the system setup as it was used during RN Meteor Cruise 

M65/2. 
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Fig. 4.2.1: Seismic system setup during RN Meteor Cruise M65/2. 
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Fig. 4.2.2: Deck and seismic gun setting during Cruise M65/2. Watergun was only used 

starting with Ge0805-049 until the first half of Ge0805-057. 

4.2.2 Seismic Sources 

During seismic surveying, one GI-Gun (on all seismic lines) and one additional 

watergun (on Lines Ge0805-049 to the first half of Ge0805-057) were used. Whenever 

both guns were operated, they were triggered in a quasi-simultaneous mode at a time 
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interval of 9 s (see also trigger unit). Owing to an average ship speed of 5.0 kn, a shot 

distance of approximately 20 m to 25 m was thus obtained for the alternating mode 

operation of each gun type. Each source type was shot at an air pressure of about 150 

bar. 

The geometry of source and receiver systems during the measurements is shown in 

Fig. 4.2.2. Ship velocity during deployment and retrieval was between 1.5 and 2.5 kn. 

One standard GI-Gun (Generator-Injector gun; Sodera) with normal chamber volume (2 

x 1.7 L) at port side was towed from the port side crane and approximately 17 m behind 

the ship's stern (Fig. 4.4.2). The gun was connected to a bow with the GI-Gun hanging 

on two chains 40 cm beneath. An elongated buoy, which stabilized the guns in a 

horizontal position at a water depth of -1.5 m, was connected to the bow by two rope 

loops. The Injector was triggered with a delay of 50 ms with respect to the Generator 

signal, which basically eliminated the bubble signal. 

The second source was a S15 watergun (Sodera) with a volume of 0.16 L, which was 

towed on starboard side (Figure 4.4.2). The distance to the ship's stern was about 17 m. 

The umbilicals were secured by strong ropes to avoid damage of pressure lines and 

electric cables due to rubbing or bending. A steel frame held the watergun in a tight 

position parallel to the elongated buoy in a depth of approximately 0.5 m. 

4.2.3 Streamer 

The multichannel seismic streamer (SYNTRON) used during RN Meteor Cruise M65/2 

included a tow-lead (30 m of which was towed 'in water), one stretch section of 50 m, 

and eight to ten active sections of 50 m length. A 50 m long Meteor rope with a buoy at 

the end was connected to the tail swivel. A 30 m long deck cable connected the 

streamer to the recording system. 

Active 50-m-sections are subdivided in 8 hydrophone groups (Fig. 4.2.3). Each of the 

6.25 m long hydrophone groups is again subdivided into 5 subgroups of different length. 

One of the subgroups is a high-resolution hydrophone with pre-amplifier. A 

programming module distributes the subgroups of 4 hydrophone groups, i.e. a total of 

20 groups, to 5 channels. Every second 6.25 m hydrophone subgroup was completely 

used with all 13 hydrophones, whereas the two additional channels were reduced in 

length to 2.2 m and 3.3 m, respectively. Locations of individual hydrophone groups are 

given in Tab. 4.2.1. For most part of Cruise M65/2 (see below), output channels 1 to 48 

(all hydrophone groups of 300 m active sections) were connected to the Jupiter 

recording system, independent of the hydrophone group length. Single hydrophones 

were not recorded. 
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Fig. 4.2.3: Streamer configuration. 

Table 4.2.1: Channel assignment and midpoint distances of hydrophone groups from 

begin of each active section. 

Segment 
of 25 m length 

A (0-25 m) 
A 
A 
A 

B (25-50 m) 
B 
B 
B 

Hydrophone 
Group No. 

1 
2 
3 
4 
1 
2 
3 
4 

Channel No. 
In Section 

1 
3 
2 
4 
5 
7 
6 
8 

Midpoint 
Distance 

3.1 m 
11.3 m 
15.6 m 
23.3 m 
28.1 m 
36.3 m 
40.6 m 
48.3 m 
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Between seismic Lines GeoB05-049 to GeoB05-053, ten active sections were deployed 

(500 m) but only data from the first 24 channels (300 m) could be recorded and channel 

25 to 40 (300-500 m) turned out to be pure noise. Assuming that the problem was 

located at one of the streamer plugs behind 300 m, the seventh section was removed, 

leaving nine active sections (450 m) for seismic Lines GeoB05-054 to GeoB05-067. 

However, the problem could not be solved that way. Furthermore, the last (ninth) 

section had to be removed as well due to a severe leakage of oil, leaving only eight 

active sections (400 m), i.e. 32 channels, for all remaining seismic lines starting with 

GeoB05-068. Of the remaining 32 channels, still only 24 showed seismic data. Thus, 

several alternative plug configurations were tested in the seismic lab, eventually 

resulting in a win of a few additional seismic records on some channels between 

numbers 25 and 32. By then, however, the Bison Spectra watergun recording unit was 

already lost due to a main board failure (see below), leaving the choice of recording 

both watergun and GI-Gun on Bison Jupiter or increasing the data quality (i.e. the 

number of good channels) of GI-Gun recordings by using both small groups and long 

groups of the first 300 m of the streamer. The latter turned out to be most efficient. 

Since only three birds could be installed on the streamer (see below), they were thus 

located within the first 300 m in order to provide maximum control of those sections 

used for recording. 

.t! ! !! ! ! ! Old bird p(ndtiol1s !! ! ! ! !! ! 13.07.05,00:20 to 13.07.05, 11 :02 
Profile CieoB05·0}{O 10 GeoB05·0X7 

Only 300 III of streamer used h," recording: 
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Hydrophonc positi011 
big. groups (e,l #. 1-24): 

Hydrophol1 position 
small groups (il it 25·4X): 

ho! 
W 

Tt'iggcrschem,': 
1 intcrvJl ~t 9 ;) 
Gl DIll,· 
lUjcelOr delay: 50 111$ 

Fig. 4.2.4: Streamer setting during RN Meteor Cruise M65/2. 
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Thus, in summary, watergun data (40 channels or 32 channels, respectively) were 

recorded until the first half of Line GeoB05-057 only. Until Line GeoB05-079, only 24 

channels of GI-Gun data were recorded. Starting with Line GeoB05-080 and left 

unchanged for the rest of the cruise, GI-Gun data were recorded on 48 channels: the 

long streamer groups within the first 300 m of the streamer were recorded on channels 

1-24 and the short streamer groups within the first 300 m of the streamer were recorded 

on channels 25-48. The streamer configuration used as a standard starting with 

GeoB05-080 is given in Fig. 4.2.4. 

4.2.4 Bird Controller 

Five DigiBird Remote Units (RUs 5, 6, 11, 12, 13) were available and could be 

configured using the bird controlling unit. In operation, however, only DigiBirds Number 

11, 12, 13 could be attached to the streamer due to problems with the bird collars. The 

standard positions of all RUs are given in Figure 4.2.4 (only changed between Lines 

GeoB05-068 to GeoB05-079 where RUs 12 and 13 were both located 50 m closer to 

the ship). Each RU includes a depth and a heading sensor as well as adjustable wings. 

The RUs are controlled by a bird controller in the seismic lab. Controller and RUs 

communicate via communication coils nested within the streamer. A twisted pair wire 

within the deck cable connects controller and coils. 

Each shot trigger started the bird scan of water depth, wing angle and heading data. 

The current location of the streamer can be displayed as a depth profile on a monitor. 

Due to technical problems in the lab, bird parameters including date and time were only 

digitally stored on the controller PC starting with Line GeoB05-068. 

Before the streamer was deployed, each RU was programmed in the seismic lab to 

keep an operating depth of 3 m. The RUs thus forced the streamer to the chosen depth 

by adjusting the wing angles accordingly. Possible depth variations of the streamer 

could be checked later during preliminary data processing and depth control appeared 

to be successful. 

4.2.5 Data acquisition system 

A 48 channel Jupiter/lTI/Bison seismograph, which allows a maximum sampling 

frequency of 4 kHz at 24 bit resolution, is based on a Pentium PC (200 MHz; 64 MB 

RAM) with a Windows NT 4.0 operating system. The seismograph allows online data 
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display (shot gather), online demultiplexing and storing in SEG-Y format on DLT4000 

cartridge tape with 20 GByte uncompressed capacity. Data were recorded at a sampling 

frequency of 4 kHz over an interval of 3 seconds, resulting 48 x 12000 samples of 4 bit 

per shot. Pre-amplifiers were set to 48 dB, low cut filter to 4 Hz. Despite some minor 

software problems, the instrument worked very reliable and data were routinely 

collected from the beginning of the seismic survey. 

A 48 channel Spectra Bison seismograph, based on a Pentium PC with a Windows NT 

3.51 operating system, allowed for a sample rate of 0.000125 s and was used to record 

watergun data during the first part of the cruise (48 x 12000 samples at 1.5 s recording 

length, 60 dB pre-amplifiers). During the course of Line GeoB05-057, however, there 

was a severe failure of the system main board that could not be fixed onboard. It was 

decided to increase GI-Gun data quality by increasing the channels recorded on the 

Jupiter Bison and to not deploy the watergun anymore for the rest of the cruise. 

On both Bisons, 48 channels were recorded, even though only 40 or 32 channels, 

respectively, were available until Line GeoB05-079. This was to avoid known software 

problems. For backup, only channels containing seismic data were read. 

4.2.6 Trigger unit 

The custom trigger unit used during RN Meteor Cruise M65/2 controls seismic sources, 

seismographs, online printer, and bird controller. The unit is set up on an IBM 

compatible PC with a Windows NT 4.0 operating system and includes a real-time 

controller interface card (SORCUS) with 16 I/O channels, synchronized by an internal 

clock. The unit is connected to an amplifier unit and a gun amplifier unit. The PC runs a 

custom software, which allows to define arbitrary combinations of trigger signals, which 

were used to optimize the available recording time for two seismic sources and to 

minimize shot distance. 

Trigger times can be changed at any time during the survey. Through this feature, the 

recording delay can be adjusted to water depth without interruption of data acquisition. 

The amplifier unit converts the controller output to positive or negative TTL levels. The 

gun amplifier unit, which generates a 60V/8 Amp. trigger level, controls the magnetic 

valves of the individual seismic sources. It was placed in the pulser station close to the 

gun pressure controls for immediate shutdown of gun operation. 

The quasi-simultaneous trigger scheme for one or two recording systems and one or 

two guns was kept simple and consisted of one trigger interval of 9 s only (only 
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extended at great water depth or in the few cases of continuous memory problems on 

the jupiter Bison). The GI-Gun was shot 1.5 seconds after the watergun and recording 

units were triggered accordingly taking the required recording delay into account. The 

bird controller was usually triggered right at the beginning of the trigger period to avoid 

interference with seismic recording. The online printer was triggered such that GI-Gun 

signals could be displayed within a 2 s window and with continuous seafloor reflection 

after delay changes whenever possible. 

4.2.7 Onboard Seismic Data Processing 

For an immediate evaluation of data quality, brute stacks of the GI-Gun data were 

produced for each multichannel seismic line. Processing was done with the Vista 

software (Seismic Image Software Ud) on a PC with. The field traces 1-5 were chosen 

for the brute stacks due to a good signal to noise ratio of these traces. The data were 

filtered with a wide band pass (55/110 - 600/800 Hz) and thereafter simply summed up. 

These images were used for preliminary analyses of the seismic data. 

For some selected lines CMP-stacks were carried out on board. The processing 

procedure included trace editing, setting up geometry, static corrections, velocity 

analysis, normal moveout corrections, band pass frequency filtering (frequency content: 

55/110 - 600/800 Hz), stack and time migration. A common midpoint spacing of 10 m 

was applied throughout. 

4.2.8 Preliminary results of the seismic survey off Senegal 

As already described for the PARASOUND Data, our investigations off Senegal were 

concentrated around Dakar Canyon (Fig. 4.2.5). This decision was mainly based on two 

profiles parallel to the coast along the -2000m, and -3500m contour, respectively (Figs. 

4.2.6, 4.2.7), which were collected to get a general picture of the sedimentary deposits 

south of Dakar up to the boarder to Guinea-Bissau. Interestingly the profiles in different 

water depths show very different reflection patterns. The central part of Profile GeoB05-

050 (Fig. 4.2.6) is characterized by parallel reflectors with a very good continuity. A 

small gully is imaged around SP 5100 but no further indications for gravity driven 

sediment transport is visible on this part of this profile. The picture slightly changes 

further to the south along Profile GeoB05-050. We did not identify any mass wasting 

events on the slope shallower than 3000m water depth but the number of 
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Fig. 4.2.5: Track chart of seismic and hydroacoustic survey off Senegal. 

canyons and gullies increases. Some of the canyons are -500m deep on the upper 

slope but their depth decreases quickly with increasing distance from the coast. The 

seismic data indicate that their location is structurally controlled. The structural control of 

canyon locations and the rapid decrease of depth with increasing distance from the 

coast suggest that the canyons off southern Senegal are not of key importance for the 

understanding of sediment transport processes at this margin. 

A different picture shows Profile Ge0805-056 (Fig. 4.2.7). The upper 50-100 ms TWT 

beneath the seafloor are characterized by some internal reflectors with a blocky 

structure but individual reflectors cannot be traced over longer distances. These 

reflectors are underlain by an up to 200ms-TWT-thick transparent layer. Deeper 

intervals show an interlayering of well stratified reflectors and chaotic to transparent 

units. This reflection pattern, especially the thick transparent unit representing a large 

slide/slump deposit (Dakar Slide), demonstrates the importance of large scale mass 

wasting on the lower slope off Senegal. . Indications for large scale mass wasting are 

found off the entire coast south of Dakar in water depths deeper than 3000-3500m with 

slope gradients <0.5°. Such a setting with a very stable upper slope and an unstable 

lower slope and continental rise is atypical for most continental margins. The reason for 
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the occurrence of large scale mass wasting at great water depth and low slope 

gradients will be further investigated based on the new seismic data. 

The interaction between large scale mass wasting in an open slope environment and 

confined sediment transport in a canyon was studies around Dakar Canyon, the main 

survey area off Senegal during Cruise M65/2 (Fig. 4.2.8). Figs 4.2.9-4.2.12 show 

seismic sections crossing Dakar Canyon at different locations. Seismic Profile GeoB05-

067 (Fig. 4.2.9) is the most proximal profile of Dakar Canyon. It crosses the canyon in 

-1300m water depth and a distance of -40km off the coast. The canyon is almost 700m 

incised in upper slope sediments; canyon width of the main canyon is -10km. Some 

terraces can be seen especially on the northern canyon flank. At least some of the 

terraces are probably formed by gravitational sliding of large blocks. A much smaller 

tributary canyon is imaged south of the main canyon. Its depth is only -150m. The 

seismic data show a complex pattern of the upper slope sediments. Smaller buried 

canyons are imaged especially north of the main canyon. These buried channels 

usually do not show any indications for levees except for a system at the northern end 

of the profile. All buried canyons are relatively small compared to the present main 

canyon. The continuous parallel to subparallel units are separated by erosional 

unconformities, which are imaged in different depth intervals. One of the erosional 
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unconformities is located close to the surface but the seismic data suggest a thin 

hemipelagic drape on top of the erosional surface. The sedimentary pattern suggests a 

complex evolution of Dakar Canyon and the upper slope sediments. While no 

indications for a buried canyon of a similar size of the present Dakar Canyon are found 

in the data, the buried smaller canyons show a reorganization of sediment transport 

pathways during the evolution of the continental margin. The pronounced 

unconformities must been formed during periods of intense erosion by water or turbidity 

currents, while thick units of continuous subparallel to parallel reflectors were formed 

during periods of undisturbed hemipelagic sedimentation . 
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Fig. 4.2.10: Brute-Stack of Profile GeoB05-059. See Fig. 4.2.8 for location of profile. 

4.500 

4.700 

4.800 

4.900 

5.000 

5.100 

5.200 

5.300 

5.400 

5.500 

Seismic Profile GeoB05-059 (Fig. 4.2.10) shows a typical profile crossing Dakar Canyon 

at the continental rise at a water depth of -3500m. Similar profiles were also collected 

at the middle and lower continental slope. The canyon is incised in well stratified 

sediments though some transparent units are also found beneath the well stratified 

upper sedimentary unit. Canyon depth is -250m; canyon width is -3km. The canyon 

floor is characterized by irregular reflectors of high amplitude. They might represent a 

sandy channel fill. Core GeoB9610 was taken at the canyon thalweg. This core is only 

254cm long but shows a number of turbidites with a coarse grained sandy base. Only 
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minor terraces were found at the canyon flanks. The upper -1 OOms TWT of sediments 

show high amplitudes, subparallel to parallel reflectors with a good continuity. The 

reflection pattern does not show indications for present levee formation though an 

upbending of the uppermost reflectors at the north-western side of Dakar Canyon is 

visible in the data. The upbending is caused by a divergent reflection pattern beneath 

the upper most well stratified unit. This divergent reflection configuration with greatest 

thickness in immediate vicinity to the canyon might represent an old levee. The -1 OOms 

TWT (75m) thick cover on top of such a levee would mean that canyon must be 

relatively old (several 100ka) and that the canyon was stable for this period of time. 

Buried Canyons were found in none of the seismic profiles of the lower slope and 

continental rise. Missing young levee sediments can be explained by the great canyon 

depth which prevents overspill of turbidity currents in the younger past. Though the 

canyon is probably inactive at present times as indicated by -40-50cm thick 

hemipelagic sediments in the core data, numerous turbidites were found beneath the 

upper hemipelagic layer demonstrating the importance of sediment transport during the 

last glacial period. However, these turbidites were probably too small to form major 

levee deposits. 

Seismic Profile GeoB05-073 (Fig. 4.2.11) is collected in 3900m water depth. Incision 

depth of the canyon is only -SOm. The canyon floor is characterized by strong reflector 

patches of about 1 OOms TWT thickness representing a major canyon fill. The sediments 

on both sides of the canyon show significant differences. The north-western flank is 

characterized by continuous reflectors with a slightly divergent reflection pattern, which 

is typical for levee sediments. Due to the reduced incision depth of the canyon a well 

developed right hand levee was formed as a result of overspill turbidites. The south

eastern flank shows some levee remnants but the upper -120 ms TWT of sediments 

are generally imaged as a transparent unit. This unit is underlain by strong reflectors 

with medium continuity. The transparent unit represents a major slide, which we named 

Dakar Slide during the cruise (see below). No slide deposits were found in the canyon 

axis suggesting that the slide was stopped by the south-eastern levee at this location. 

Seismic profile GeoB05-075 (Fig. 4.2.12) is located only -10km further downslope of 

Profile GeoB05-073 (Fig. 4.2.11) but shows a significantly different picture. Only 

remnants of the channel are visible on the profile as a -3km wide and -20m deep 

depression. The north-western (right-hand) side of the channel is characterized by levee 

sediments while no indications for levees were found on the south-eastern flank. The 

above described Dakar Slide is imaged as transparent unit south-east of the channel 

remnants. It is interesting to note that the Dakar Slide seems to fill a -SOm-deep 

depression beneath the small depression on the seafloor. This suggests that the 
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Fig. 4.2.13: Brute stack of Profile GeoB05-057. See Fig. 4.2.8 for location of profile. 

canyon was significantly deeper prior to the initiation of the Dakar Slide and that the 

slide destroyed the canyon at water depths >3500m. 

The large dimension of the Dakar Slide is illustrated by profiles collected south-east of 

Dakar Canyon. A typical example of the slide deposits and the sidewall area of the slide 

shows Profile GeoB05-057 (Fig. 4.2.13). A -30m-high step in the morphology marks the 

headwall of the slide. The slope gradient in the headwall area is -0.5°. Beneath the 

headwall the slide deposits are imaged for -150ms-TWT. The slide deposits can be 

divided into two units. The upper unit is characterized by chaotic high amplitude 

reflector patches, while the lower unit shows acoustic transparency. It is unclear 

whether the slide is draped by a hemipelagic cover. Cores taken in the area of the 

Dakar Slide do not show clear indications for redeposited material, but we might have 

hit a relatively intact slide block, which have not moved very far. The deposits beneath 

the slide and north-west of the headwall are general characterized by parallel to 

subparallel reflectors with very good continuity. The sediments directly beneath the slide 

show a wavy pattern typical for large scale sediment waves. The sediment waves might 

be the result of contour parallel sediment transport due to bottom currents. 
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The Dakar Slide is an atypical slide in terms of water depth and slope gradient of the 

headwall area. A headwall in 3500m water depth is unusually deep and slope gradients 

of only 0.5 0 are very low. It is also a very large slide. Our profiles indicate that the 

diameter of the slide is >100km. Slides in water depths around 3500m were also 

imaged off the southern edge of the Senegal suggesting that large scale mass wasting 

in water depths >3000m is more important at this margin than previously suggested. 

4.2.9 Preliminary results of the seismic survey of Cap Timiris Canyon 

Cap Timiris Canyon was discovered during Meteor-Cruise M58/1 in spring 2003 (Schulz 

et ai, 2003). During this cruise the canyon was surveyed for -215km from the shelf 

edge to -3000m water depth (Krastel et al., 2004, Antobreh and Krastel, 2005). During 

Cruise M65/2 additional seismic data were collected in the head region of Cap Timiris 

Canyon and the previously not mapped distal canyon (Fig. 4.2.14) 
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Fig. 4.2.14: Track chart of seismic and hydroacoustic survey of Cap Timiris Canyon. 
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Canyon. 

Upper Timiris Canyon 

Two slope perpendicular and one slope parallel seismic profile were collected in the 

head region of Cap Timiris Canyon (Fig. 4.2.15). Seismic Profile GeoB05-090 (Fig. 

4.2.16) runs slope parallel in a water depth of -1200m. Four main tributary canyons are 

visible on the profile. Each of these canyons is >250m deep. The seismic data do not 

show a major sediment fill of any canyon, hence suggesting that all canyons were active 

in the younger past though thin «10m) layers cannot be detected by the used seismic 

system. The tributary canyons collect sediments from a large area, which might be the 

explanation for sediment transport through the canyon in the Holocene. Missing levees 

indicate that the turbidity currents are confined in the canyon. The tributary canyons 

show some terraces which are probably mainly the result of sliding and slumping. 

Despite the deeply incised tributary canyons some buried canyons are 
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imaged by the seismic data as well. Some of these buried canyons are relatively small 

but one of the buried canyons has a similar dimension as the presently active tributary 

canyons. A major erosional unconformity is found in the central part of the profile but 

cannot be traced further to the north-west or south-east. The erosional unconformity 

probably formed during a period of intense erosion by water or turbidity currents. As we 

cannot trace this unconformity over larger areas, such currents probably occur only 

locally and did not affect a larger area. The structure of the head region of Cap Timiris 

Canyon suggests a relatively complex evolution of the head region of the canyon. While 

no major shifts of the canyon were found on the middle and lower slope (Antobreh and 

Krastel, 2005), major changes of the main sediment transport pathways have occurred 

in the head region of the canyon. 
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Fig. 4.2.17: Track chart of seismic and hydroacoustic survey of distal Cap Timiris 

Canyon. 



SP: 

Offset· 
5.000 

5.100 
sw 

RV METEOR Cruise 65, Leg 2, Dakar - Las Palmas 

5000 10000 

- geol>101 -
1500.0 

Levee. 

15000 

Small 
NE 

Fig. 4.2.18: Brute stack of Profile GeoB05-1 01. See Fig. 4.2.17 for location of profile. 

Distal Timiris Canyon 
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Several seismic profiles crossing the canyon were collected at distal Timiris Canyon 

(Fig. 4.2.17). Seismic Profile GeoB05-101 (Fig. 4.2.18) shows a typical example. At this 

location the canyon is -2km-wide and shows an asymmetrical shape with a 100m-high 

north-eastern flank and a 70m-high south-western flank. The canyon floor is 

characterized by short patches of parallel high-amplitude reflectors which probably 

represent a sandy canyon fill. A major terrace is imaged at the north-eastern flank of the 

canyon. This terrace is also characterized by parallel high amplitude reflectors. Levees 

are developed on both sides of the canyon though the right-hand north-western levee is 

higher and much better developed than the south-western levee. The occurrence of 

levees at distal Cap Timiris Canyons proves that overspill is becoming more important 

with decreasing incision depth and increasing distance from the shelf edge. The better 

developed north-eastern levee indicates preferred overspill of turbidity currents on the 

right-hand side of the canyons as a result of the Coriolis force. Some very small 

depressions are found on both sides of the main canyon but no major buried channels 

can be identified on the seismic section. Distal Cap Timiris Canyon was relatively stable 
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since its formation more than 170ka ago. The upper 100-200ms TWT sediments on 

both sides of the canyon are characterized by relatively high amplitude reflectors while 

the sediments beneath are imaged as medium amplitude reflectors with varying 

continuity. The high amplitude reflectors might be caused by sand rich turbidity currents, 

while the lower part of the section probably represents pelagic sediments. 

4.2.10 List of seismic profiles 

50 5.7.05 
51 6.7.05 
52 6.7.05 
53 6.7.05 
54 7.7.05 
55 7.7.05 
56 7.705 
57 7.7.05 
58 8.705 
59 8.7.05 
60 8.705 
61 8.705 
62 8.7.05 
63 8.7 05 
64 8.7.05 
65 8.705 
66 8.7.05 
67 9.7.05 
68 11.7.05 
69 11.7.05 
70 11.705 
71 11705 
72 117 05 
73 11 7.05 
74 11.705 
75 11 7.05 
76 12705 
77 12.7 05 
78 12705 
79 12.705 
80 137.05 
81 13705 
82 13 7 05 
83 13.7 05 
84 13.7 05 
85 13.7 05 
86 13705 
87 13.7 05 
88 16.7.05 
89 16.705 
90 17.705 
91 17 7.05 
92 17.705 
93 18.7.05 
94 18.705 
95 19.7.05 
96 19.7.05 
97 19.7 05 
98 19.705 
99 19.7.05 
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4350 6.7.05 
5903 6.7.05 

12 7.7.05 
537 7.7.05 

2555 7.7.05 
5697 8.7.05 

638 8.7.05 
1308 8.7.05 
2961 8.7.05 
3450 87.05 
4844 8.7.05 
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138 11.7.05 
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2066 11 7.05 
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5826 12705 
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1435 13.7.05 
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2:11 13'41.67 18'45,45 
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14:4314'01,61 18'24.84 
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18:59 13'59.47 18"06,74 
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12:07 19"53,27 17'17,43 
23:4419'54,10 20'18,39 
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14:15 20'28,84 20'30,08 
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2839 
1262 
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1979 
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4986 
5767 
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7004 
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1417 
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2040 
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4.3 Sediment Sampling 

(T.J.J. Hanebuth, R Henrich, C. Holz, B. Kockisch, R Pierau, U. Proske, C. Reuter, 

RB. Wynn) 

4.3.1 Sediment Sampling and Methods 

The cruise has covered different environmental settings such as the usually fine-grained 

upper to lower portions of the continental slope on the one hand, and the commonly 

coarser-grained basal parts of canyons and the shelf on the other. Therefore, we 'have 

used the Multicorer (Multi/ot) and Giant Box Corer (Grof3kastengreifer) for sampling of 

seafloor sediments and the Gravity Corer (Schwerelot) and Kasten Corer (Kastenlot) for 

deeper penetration. In the following the different sampling strategies are briefly 

presented, the individual core descriptions are shown and a preliminary discussion of 

the first results is given. 

Tab. 4.3.1: M65-2 station list. 
GeoB# 

9601-1 

9601-2 

9601-3 

9601-4 

9602-1 

9602-2 

9602-3 

9603-1 

9603-2 

9603-3 

9604-1 

9604-2 

9604-3 

9605-1 

9605-2 

9606-1 

9606-2 

9607-1 

9607-2 

9607-3 

9608-1 

9608-2 

9608-3 

9609-1 

9609-2 

9610-1 

9611-1 

9612-1 

9612-2 

Ship's Date 

# 2005 

333 4. Jul 

333 4. Jul 

333 4. Jul 

333 4. Jul 

335 6. Jul 

335 6. Jul 

335 6. Jul 

336 6. Jul 

336 7. Jul 

336 7. Jul 

338 9. Jul 

338 9. Jul 

338 9. Jul 

339 9. Jul 

339 9. Jul 

340 9. Jul 

340 10. Jul 

342 10. Jul 

342 10. Jul 

342 10. Jul 

343 10. Jul 

343 10.Jul 

343 10.Jul 

344 10. Jul 

344 10. Jul 

347 12. Jul 

348 12. Jul 

349 12. Jul 

349 12. Jul 

Time 

(UTC) 

20:46 

22:37 

23:50 

16:29 

18:34 

21:35 

23:21 

0:55 

3:56 

12:31 

14:11 

16:12 

18:12 

19:58 

22:37 

0:41 

8:03 

10:18 

12:56 

14:41 

16:01 

18:10 

20:48 

23:08 

9:47 

15:18 

17:08 

19:14 

14°27,80 

14°27,79 

14 °27,81 

14°27,89 

12°35,27 

12°35,23 

12°35,26 

12°34,03 

12°34,02 

12°34,11 

14°11,14 

14°11,07 

14°11,01 

14°17,60 

14°17,60 

14°11,65 

14°11,03 

14°11,29 

14°11,23 

14°11,29 

14°11,22 

14°11,29 

14°11,18 

14°11,32 

14°11,35 

13°45,27 

13°32,30 

13°32,96 

13°32,98 

1r57,04 

1r57,01 

1r59,98 

1r57,07 

18°30,39 

18°30,36 

18°30,37 

18°30,07 

18°30,08 

18°30,10 

1r54,05 

1r54,04 

1r54,10 

1r55,80 

1r55,80 

1r59,85 

1r59,82 

18°06,65 

18°06,63 

18°06,65 

18°08,25 

18°08,29 

18°08,28 

18°05,62 

18°05,63 

18°32,68 

18°52,60 

18°52,70 

18°53,50 

Water 

depth (m) 

1924 

1924 

1920 

1924 

3981 

3986 

3981 

4087 

4083 

4085 

1921 

1920 

1925 

1912 

1915 

2286 

2287 

2999 

3000 

3004 

2589 

2586 

2590 

2776 

. 2785 

3752 

3983 

3956 

3922 

Gear 

Rosette/CTD 

Multicorer 

Gravity corer 

Rosette 

Rosette/CTD 

Multicorer 

Gravity corer 

Rosette/CTD 

Multicorer 

Gravity corer 

Rosette/CTD 

Multicorer 

Gravity corer 

Gravity corer 

Multicorer 

Multicorer 

Gravity corer 

Gravity corer 

Multicorer 

Gravity corer 

Rosette/CTD 

Gravity corer 

Multicorer 

Multicorer 

Gravity corer 

Gravity corer 

Gravity corer 

Rosette/CTD 

Multicorer 

Recovery Remarks 

150 m WD 

8/4 20-24 cm recovery 

740 cm 

60 mWD 

400 m WD 

8/4 34-38 cm recovery 

483 cm 

0/1 40 cm recovery 

core bent 

0/1 33 cm recovery 

831 cm 

790 cm 

8/4 30 cm recovery 

8/4 34 cm recovery 

951 cm 

350 cm 

8/4 48 cm recovery 

784 cm 

908 cm 

8/4 35-43 cm recovery 

8/4 35-39 cm recovery 

542 cm 

254 cm 

147 cm 

1/3 10-11 cm recovery 
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Tab. 4.3.1: M65-2 station list (continued). 

GeoB # Ship's Date 

9612-3 

9613-1 

9613-2 

9614-1 

9615-1 

9616-1 

9617-1 

9617-2 

9617-3 

9618-1 

9618-2 

9619-1 

9620-1 

9620-2 

9621-1 

9621-2 

9621-3 

9622-1 

9622-2 

9622-3 

9623-1 

9623-2 

9623-3 

9624-1 

9624-2 

9625-1 

9626-1 

9627-1 

9628-1 

9628-2 

9629-1 

9629-2 

9629-3 

9629-4 

9629-5 

9630-1 

9630-2 

9630-3 

9630-4 

9630-5 

# 

349 

351 

351 

352 

353 

355 

356 

356 

356 

357 

357 

358 

359 

359 

362 

362 

362 

364 

364 

364 

367 

367 

367 

368 

368 

369 

370 

372 

373 

373 

375 

375 

375 

375 

375 

376 

376 

376 

376 

376 

2005 

12. Jul 

13. Jul 

13. Jul 

13. Jul 

14. Jul 

16. Jul 

16. Jul 

16. Jul 

16. Jul 

16. Jul 

16. Jul 

16. Jul 

16. Jul 

16. Jul 

17. Jul 

17. Jul 

17. Jul 

18. Jul 

18. Jul 

18. Jul 

20. Jul 

20. Jul 

20. Jul 

20. Jul 

20. Jul 

20. Jul 

20. Jul 

21. Jul 

21. Jul 

21. Jul 

22. Jul 

22. Jul 

22. Jul 

22. Jul 

22. Jul 

23. Jul 

23. Jul 

23. Jul 

23. Jul 

23. Jul 

Time 

(UTC) 

22:15 

15:33 

17:57 

22:21 

1 :14 

10:12 

10:55 

11 :15 

11 :50 

12:37 

15:17 

13:16 

14:00 

14:10 

15:35 

16:01 

16:31 

3:12 

4:45 

7:16 

6:17 

8:12 

9:42 

11 :08 

13:59 

17:04 

19:33 

9:14 

13:27 

7:17 

17:30 

7:24 

11 :15 

Lat (ON) 

13°33.01 

13°30,79 

13°30,80 

13°20,54 

13°23,65 

20°03,37 

20°05,32 

20°05,32 

20°05,32 

20°04,79 

20°04,75 

20°05,16 

20°06,89 

20°06,88 

19°39,37 

19°39,37 

19°39,37 

19°14,84 

19°14,87 

19°14,87 

20°30,48 

20°30,38 

20°30,43 

20°30,64 

20°30,64 

20°30,06 

20°29,31 

20°39,50 

20°37,45 

20°38,55 

21°16,85 

21 °17,75 

21°18,76 

21°18,96 

21°18,10 

20°43,71 

20°44,20 

18°42,36 

18°42,64 

14:30 20°45,72 

Long 

(OW) 

18°53,50 

18°50,80 

18°50,80 

19°03,56 

19°06,25 

1r32,96 

1r32,17 

1r32,15 

1r32,15 

1r33,08 

1r33,16 

1r34,06 

1r34,07 

1r34,01 

16°56,37 

16°56,37 

16°56,36 

18°33,19 

18°33,20 

18°33,24 

20°40,06 

20°39,96 

20°39,98 

20°39,53 

20°39,55 

20°40,74 

20°42,24 

20°56,03 

20°37,33 

20°37,62 

20°47,29 

20°47,35 

20°45,94 

20°46,34 

20°47,80 

18°42,00 

18°42,10 

20°44,09 

20°44,17 

18°41,10 

Water 

depth (m) 

3893 

3937 

3936 

4090 

4108 

90 

80 

10 

80 

90 

90 

84 

92 

91 

53 

53 

52 

2879 

2878 

2881 

3940 

3940 

3938 

3894 

3890 

3990 

3926 

4028 

3928 

3941 

4177 

4170 

4177 

4177 

4170 

2717 

2722 

2730 

2735 

2670 

Gear 

Gravity corer 

Gravity corer 

Gravity corer 

Gravity corer 

Gravity corer 

Box Corer 

Rosette/CTO 

Rosette/CTO 

Box Corer 

Box Corer 

Kastenlot 

Box Corer 

Rosette 

Box Corer 

Rosette/CTO 

Multicorer 

Gravity corer 

Rosette/CTO 

Multicorer 

Gravity corer 

Rosette/CTO 

Gravity corer 

Partikelcamera 

Gravity corer 

Multicorer 

Gravity corer 

Gravity corer 

Gravity corer 

Gravity corer 

Partikelcameral 
CTD 

Partikelcameral 
CTO 

CB15 

Rosette 

Rosette 

CB16 

Partikelcameral 
CTO 
CBi-2 

Rosette 

Rosette 

CBi-3 

Recovery Remarks 

878 cm 

over penetrated 

982 cm 

478 cm 

944 cm 

25 cm 

winch problems 

39 cm 

36 cm 

core bent 

39 cm 

41 cm 

8/4 32-34 cm recovery 

574 cm 

400 m WO 

8/4 32-39 cm recovery 

1045 cm 

400 m WO 

196 cm 1 core bent 

1133 cm 

3/3 8-10 cm recovery 

empty 

431 cm 

312 cm 

1068 cm 

1000 m WO 

2000 m WO 

600 m WO 

45mWO 

900 m WO 

500m WO 
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Legend for Core Description 

Lithology 

; :.:i... ..,... "';: 
1-r- ..,... '"'r: 
i...L... ..,... -: 

foraminifer ooze 

nannofossilooze 

nannofossil foram ooze! 
foram nannofossil ooze 

nannofossil-bearing foram ooze! 
foram-bearing nannofossil ooze 

foram-bearing mud 

SiJiGiGI<:lstiG.:dorninateqsedLm('Jot" 

clay 

mud 

silt 

sand 

~ -- -,- ~-- silt-bearing mud 

- ,- - silty clay 

. -:;- 0.1;-.-< 
silty mud 

.- ->- ... ~.~.-
sandy mud 

muddy silt 

sand with shells 

Additional major constituents 

foraminifer 50% 

nannofossil 50% 

Structures Colours 

S weakly bioturbated 
Munsell value 

SS bioturbated 7-8 
SSS strongly bioturbated 

single prominent burrow 6 

! fining-upwards 
5 

bedded!laminated 

cross-bedded 4 

single dark layer 

,'£? erosive fill 
3 

sand layer 

........ discontinuity 
_1-2 

~ shear boundary 

-" 
mud clast 

interal shear deformation 
:~~:, 

slump -::,,,,---, 

::c]:', 
slump deposit C?~-e: 

Macrofauna 
shell 

shell fragments 

coral 

Interpretative Comments 

Hemipelagite 

D Debrite 

Turbidite 
T, - siliciclastic turbidite bed 
To> - spillover mudflow! mud turbidite 

Fig. 4.3.1: Legend for the core descriptions following in this chapter. 
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4.3.1.1 Sampling procedure of Multicorer sediment profiles 

During the cruise M65-2, we used the Multicorer to get undisturbed surface sediment 

profiles together with the overlying bottom water from soft-sediment stations in 8 large 

and 4 small (10 and 6 cm in diameter) 60-cm long plastic tubes. The Multicorer was 

used at 13 stations. Once the core was retrieved on the deck, the water temperature 

was measured and the overlying water was removed afterwards. 

Tab. 4.3.2: Multicorer station list. 

GeoB# Date Time at Lat (ON) Long (OW) Water Recovery Temp. 
2005 sea floor depth (m) (0C) [*] 

9601-2 4. Jul 20:46 14°27,79 1r57,01 1924 8xL, 4xS, 20-24 cm 11,1 

9602-2 6. Jul 18:34 12°35,23 18°30,36 3986 8xL, 4xS, 34-38 cm 9,3 

9603-2 7. Jul 00:55 12°34,02 18°30,08 4083 OxL, 1xS, 40 cm 13,1 
9604-2 9.jul 14: 11 14°11,07 1r54,04 1920 OxL, 1xS, 33 cm 
9605-2 9.jul 19:58 14°17,60 1r55,80 1915 8xL, 4xS, 30 cm 9,5 

9606-1 9.jul 22:37 14°11,65 1r59,85 2286 8xL, 4xS, 34 cm 9,6 

9607-2 10.jul 10:18 14°11,23 18°06,63 3000 8xL, 4xS, 48 cm 8,1 

9608-3 10.jul 18:10 14°11,18 18°08,28 2590 8xL, 4xS, 35-43 cm 8,3 

9609-1 10.jul 20:48 14°11,32 18°05,62 2776 8xL, 4xS, 35-39 cm 8,5 

9612-2 12.jul 19:14 13°32,98 18°53,50 3922 1xL, 3xS, 10-11 cm 10,2 

9621-2 17.jul 16:01 19°39,37 16°56,37 53 8xL, 4xS, 32-34 cm 22 

9622-2 18.jul 4:45 19°14,87 18°33,20 2878 8xL, 4xS, 32-39 cm 8,5 

9624-2 20.jul 13:59 20°30,64 20°39,55 3890 3xL, 3xS, 8-10 cm 13,4 

{*} The temperature was measured direct~v after opening the MUC and does not represent the original temperature on the 
seajloor. 

The following standard scheme was applied for Multicorer sampling (in most cases): 

8 large tubes: 

Cut into 1 cm slices for organic purposes 

Cut into 1 cm slices for planktonic and benthic foraminifer studies 

Cut into 1 cm slices for planktonic and benthic foraminifer studies 

Cut into 1 cm slices for sedimentological investigations 

Cut along-core in two half pieces for detail description 

Cut into 1 cm slices for paleontological purposes 

Surface sampling for paleontological purposes 

Cut into 1 cm slices for geochemical measurements 

4 small tubes: 

Cut into 1 cm slices for geomagnetic investigations 

For geochemical/RFA purposes 

Frozen in once for organic purposes 

Frozen in once as archive core 



RV METEOR Cruise 65, Leg 2, Dakar - Las Palmas 

Multicorer core descriptions: 

GeoS 9602-2 

Litho!. Struct. Colour Comments 

o 0-5 cm: 

10 5 - 16 cm: 

% 16-20cm: 

.g 20 

20 - 33 cm: 

30 

40 

GeoB 9603-2 

Litho!. Struct. Colour Comments 

0-7 cm: 

...J......l.. ..,._-0_ 
~.~ .... - --.- ~'"'. 

10 

7 - 31 cm: 

31-40cm: 

Date: 06.07.05 Pas: 12°35.23' N 18°30.36' W 
Water depth: 3986 m Core length: 38 cm 

dark yellowish brown foraminiferal silly mud, 10YR414 

dark greyish brown foraminiferal silty mud, 10YR4/2 

dark grey foram-bearing mUd. 2.5Y4/2 

dark grey foram-bearig mud, 2.5Y511 

Date: 06.07.05 Pas: 12°34.02' N 18°30.08' W 
Water depth: 4083 m Core length: 40 cm 

dark yellowish brown to brown foraminiferal mud, 10YR41;:> 10 1 QYR4/3 

dark grey mud, 2.5,(4/1 

grey mud, 5Y5/1 
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o 

40 

o 

40 
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GeoB 9604-2 

Litho!. Struct. Colour Comments 

0- 8 cm: 

8 - 26 cm: 

26 - 33 cm: 

GeoB 9605-2 

Litho!. Siruct. Colour Comments 

0-4 cm: 

4 -16 cm: 

16-21cm: 

22 - 31 cm: 

Date: 09.07.05 Pas: 14°11.07' N 1r54.04' W 
Water depth: 1920 m Core length: 33 cm 

dark greyish brown foraminiferal mud,2.!.5YRAI2 

dark grey to olive grey foram-bearing mud, 5Y4/1 to 5Y4!2 

grey to dark grey mud, 5Y5/1 to 5Y4/1 

Date: 09.07.05 Pas: 14°17.60' N 1r55.80' W 
Water depth: 1915 m Core length: 31 cm 

olive very soft mud with open burrows, 5Y4!3 

very dark grayish brown very soft mud with open burrows, 2.5Y3/2 

very dark grey, foram-bearing mud with large burrows. transition zone. 2.,,!.5Y3/1 

very dark grey sticky, plastic foram-bearing clay, slightly bioturb., 5Y3/J 
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GeoB 9606-1 

Litho!. Struct. Colour Comments 

<- ~- ~ -, 

-, ~ -~ ~ 

~ 

~ 

~ ~ - -
t"- ~ - -
~ ~ - -

~ -'- ~ - . 

~-L-.... ""L -_-. 

0- 5 cm: 

5-14 cm: 

14 - 22 cm: 

22 - 38 cm: 

Date: 09.07.05 Pas: 14°11.65' N 1r59.85' W 
Water depth: 2286 m Core length: 34 cm 

olive grey very soft foram-bearing mud, 5Y4/2 

very dark grey. very soft foram-bearing mud, 5Y3/1 

dark grey. foram-bearing mud with open burrows, transition zone, 2.5Y4/1 

dark grey sticky, plastlc fora m-bearing clay, slightly bioturb. ,2 .5Y 411 

_I -'- -'-: _ -

40 

o 

10 

J:: 
1l 
.g 20 

30 

40 

50 -

!..L .... -Lt-_ -_-
i,..... -'- ;..... __ 

(-'- -'-: - -

GeoB 9607-2 

Lithol Struct Cotour Comments 

0-4 cm: 

4 - 48 cm: 

'-:-

Date: 10.07.05 Pas: 14°11.23' N 18°06.63'W 
Water depth: 3000 m Core length: 48 cm 

olive very soft mud. Q1:4/3 

dark olive grey foram-bearing mud with large burrows filled with very soft mud, 
5Y3/2 
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GeoB 9621-2 

Litho!. Struct. Colour Comments 

0-4 cm: 

4 - 29 cm: 

GeGB 9622-2 

Lithol. Struct. Colour Comments 

Date: 17.07.05 Pos: 19°39.37' N 16°56.37' W 
Water depth: 53 m Core length: 29 cm 

olive grey sandy. silly mud with shell fragments, 5Y412 

dark grey silty to fine sand mud with shell fragments 

Date: 18.07.05 Pos: 19°14.87' N 18°33.20' W 
Water depth: 2878 m Core length: 43 cm 

0-'-,- <-'-~'-> 
0-2 cm: dark yellowish brown 
O-iDem: olive grey very soft silty mud, some forams. pteropods at the surface, 5Y4.!:2 . 

.s:;; 
li 
~ 20 

'10 - 43 cm: olive grey foram-bearing silty mUd, very homogenous, 5Y4!2 

50 
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4.3.1.2 Sampling procedure of Giant Box Corer (Gro~kastengreifer) sediment profiles 

The Giant Box Corer was used in areas where we expected a coarse-grained surface 

material, i. e. in shelf settings. The Giant Box Corer was applied at 5 stations (Tab. 

4.3.3). The over-standing water has been removed and the sediment surface has been 

described and photographed. Then, the front wall has been opened and the downcore 

profile has been described, photographed and sampled. 

Tab. 4.3.3: Giant Box Corer station list. 

GeoB# Date Time at Lat (ON) Long (OW) Water Recovery 
2005 sea floor depth (cm 

9616-1 16. Jul 10:12 20°03,37 1r32,96 90 3xL, 25 cm 
9617-3 16. Jul 11 :50 20°05,32 1r32,15 80 3xL, 39 cm 
9618-1 16. Jul 12:37 20°04,79 1r33,08 90 3xL, 36 cm 
9619-1 16. Jul 13:16 20°05,16 1r34,06 84 3xL, 39 cm 
9620-2 16. Jul 14:10 20°06,88 1r34,01 91 3xL, 41 cm 

Generally, the following standard scheme was applied for the Giant Box Corer 

sampling: 

1. 1 surface sample for dinoflagellate analyses 

2. 1 surface sample for sedimentological investigations 

3. 1 surface sample for foraminifer studies 

4. 1 sub-core (tube), cut into two halves for detailed description and radiography 

5. 2 sub-cores (tubes) for archive purposes 

6. 1 transparent archive box sample 

7. 1 plastic bag sample (ca. 1 kg) for paleontological purposes 

8. Continuous downcore sampling in plastic bags in 5-cm steps for sedimentological 

analysis 
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Giant Box Core descriptions: 

E 
-S 
.£: 

"-Q) 
"0 

~ 
.c: 
"-

GeoB 9616-1 

Litho!. Struct. Colour Comments 

o .:~ .. 
. ~/., 

."--",,"'. 

10 
:-JOI"". , 

0- 25 cm: 

:~_/. 

:---"" . 
20 

-~...;. 

30 

GeoB 9617-3 

Litho!. Struct. Colour Comments o r.=. " ...... . : . . 

':~.::::::::: : .. " ... 
10 , . .J .,:<';< 

r·--· . ~::::::: 5Y4f2 
0- 24 cm: .. ~.::::::::: 

!' . ~-:.:-> 

.g 20 

E 
-S 
:5 
Q. 

30 -

GeoB 9618-1 

Litho!. Struct C. ~-,{:'Tl1ents 

o -,- .,"".-, .. ,. 
-:- ~ ... -;- -,.. 

-... --,-- -. 
-;- -:- -,- -: . c,· 16 cm: 
. '. ""_,_0- _0-

10 ".~. 

10Y411 
'"'-.-". 

16 - 28 cm: 

.g 20 

30'" 

Date: 16.07.05 Pas: 20°03.37' N 1 T32.96' W 
Water depth: 90 m Core length: 25 cm 

greenish grey to dark greenish grey fine to medium quartz sand, admixed 
common fine shell debris of molluscs, tQY5!1 to JQY4L1 

Date: 16.07.05 Pas: 20°05.32' N 1T32.15' W 
Water depth: 80 m Core length: 24 cm 

olive grey fine to very fine quartz sand and sandy mud, mixed with fine shell 
debris of molluscs, few agglitunated (mm-sized) worm tubes, 5Y4/2 

Date: 16.07.05 Pas: 20°04.79' N 1T33.08' W 
Water depth: 90 m Core length: 28 cm 

Olive grey fine sandy mUd. common forams, 10Y4i1 

olive grey fine sand and sandy mud, mixed with abundant shell debris and intact 
shells of molluscs. 1 QY 4/1 
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GeoB 9619-1 

Litho!. Struct. Colour Comments 

'" ~ .' 

~/., 

.~.-J., 0-18 cm: 

.'---...--' .. 

:_/ .. 18 - 28 cm: 

:_",,/, ' 

GeoB 9620-2 

Litho!. Struct. Colour Comments 

Date: 16.07.05 Pas: 20°05.16' N 17"34.06' W 
Water depth: 84 m Core length: 28 cm 

olive grey to dark greenish grey fine quartz sand, admixed with sand sized shell 
fragments and forams, 5Y4/2 to 10Y4/1 

see above, large shells of bivalves and shell fragments 

Date: 16.07.05 Pas: 20°06.88' N 1r34.01' W 
Water depth: 91 m Core length: 28 cm 

o ":;-:;~':=>: 
-::- ~ ..... \ . . 
-, ' .. :."../'. 

10 
.,. -=-, •• 

.,. -:-, ' . 

20 -:- -:-1 •• 

• _~ ' ___ '.1 

-:- -=., •• 

30 

0- 28 cm: 

17 - 28 cm: 

dark greenish grey very fine sandy mud with shell drbris of molluscs, 10Y4!1 to 
§Y4L2 

more shells 
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4.3.1.3 Sampling procedure of Gravity Corer sediment profiles 

During the M65-2 cruise, 25 sediment cores from 26 stations were recovered using the 

Gravity Corers SL-3.5, SL-6 and SL-12 (Tab. 4.3.4). Once the core was retrieved on the 

deck, the core liners were cut into 1-m long segments, closed with caps and inscribed 

according to the GeoB scheme. All cores were cut along-core into two halves: one 

containing the Work and the other the Archive material. 

Tab. 4.3.4: Gravity Corer station list. 

GeoB Lat (ON) Long (OW) Water Location Recovery Remarks 

depht (m) (cm) 

9601-3 14°27,81 1r59,98 1920 Senegal slope 740 

9602-3 12°35,26 18°30,37 3981 Senegal slope 483 
9603-3 12°34,11 18°30,10 4085 Senegal slope 0 core bent 

9604-3 14°11,01 1r54,10 1925 Dakar Canyon 831 
9605-1 14°17,60 1r55,80 1912 Dakar Canyon 790 
9606-2 14°11,03 1r59,82 2287 Dakar Canyon 951 

9607-1 14°11,29 18°06,65 2999 Da kar Canyon 350 Overpenetrated 

9607-3 14°11,29 18°06,65 3004 Dakar Canyon 784 

9608-2 14°11,19 18°08,29 2586 Dakar Canyon 908 

9609-2 14°11,35 18°05,63 2785 Dakar Canyon 542 
9610-1 13°45,27 18°32,61 3752 Dakar Canyon 254 
9611-1 13°32,30 18°52,60 3983 Dakar Canyon 147 
9612-3 13°33,01 18°53,50 3893 Dakar Canyon 878 

9613-1 13°30,79 18°50,80 3937 Dakar Canyon Overpenetrated 

9613-2 13°30,80 18°50,80 3936 Dakar Canyon 982 

9614-1 13°20,54 19°03,56 4090 Dakar Canyon 478 
9615-1 13°23,65 19°06,25 4108 Dakar Canyon 944 

9618-2 20°04,75 1r33,16 90 Mauritania shelf 135 Kasten corer, core bent 

9621-3 19°39,37 16°56,36 52 Mauritania shelf 574 

9622-3 19°14,87 18°33,21 2881 Cap Timiris Canyon 1045 
9623-2 20°30,38 20°39,96 3940 Cap Timiris Canyon 196 core bent 

9624-1 20°30,64 20°39,53 3894 Cap Timiris Canyon 1133 
9625-1 20°30,06 20°40,74 3990 Cap Timiris Canyon Empty 

9626-1 20°29,31 20°42,24 3926 Cap Timiris Canyon 431 
9627-1 20°39,50 20°56,03 4028 Cap Timiris Canyon 312 
9628-1 20°37,45 20°37,33 3928 Cap Timiris Canyon 1068 

The sediments have been described and documented by overview and detail 

photography. The preliminary lithology of the sediments retrieved by Gravity Coring is 

based on visual description and smear slides taken from distinct horizons (Figs. in the 

following). Colours have been identified according to the MUNSELL soil colour chart. 

Special efforts have been made for a detailed description of deposits resulting from 

gravity mass movement processes. In order to have a better understanding about the 

mechanism of sedimentation process, x-ray radiographs of 25-cm length have been 

taken continuously from all cores to resolve the internal sediment structures in highest 

quality. 
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Each visual core description is complemented by the results of the physical properties 

measurements (reflectance, red/blue ratio, porosity, magnetic susceptibility). The 

physical background and experimental techniques are described in section 4.4.1. 

From the work-half, samples were taken routinely at 10-cm depth intervals (Fig. 4.3.2). 

Samples were taken for sedimentological, paleoceanographical, geochemical, and rock 

and paleomagnetic analyses. The hemipelagic portions ("background") of cores, which 

have been classified as of significant interest on the base of first observations, have 

been sampled in 5-cm intervals. Turbidites have been sampled in 1-cm steps over their 

full thickness. This means that the material of these gravity-driven deposits was 

completely sampled. In contrast, debrite deposits have not at all been sampled since 

sampling for stratigraphic purposes is meaningless and a later selective sampling 

strategy can be based on our radiography results. 

2 

1 

1. Radiography 
2. RFA-Line 
3, Magnetic Cubes 
4. Sampling 50 cc 

Fig. 4.3.2: Gravity Core sampling scheme. 
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Gravity Core descriptions: 
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GeoB 9601-3 Date: 04.07.05 Pas: 18°27.81 'N 1r59.98W 
Water depth: 1920 m Core length: 740 cm 

Lithology Struct. Colour 
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Comments 

0-4 cm: 
4-41 cm: 

41-55 cm: 
55-65 cm: 

olive foraminiferal silty mud, soft; (iY4!:? 
olive grey foram silty (quartz) mUd. commonly cm-sized burrows. faint monosulfid 
tubes scattered tllroughout, few very fine sllell debris admixed: 5Y 4/2. 

olive foram bearing silty (quartz) mud with common cm-sized burrows; 5Y4!;1 
olive silty foram mud (silty quartz), weak bioturbation; 5Y4i3. 

65-98 cm: soft (more water) olive brown foram-bearing mud with some cm-sized, olive burrow 
fillings. 

98-135 cm olive grey foram. silty (quartz) mud with rare to common faint burrows 

135-168 cm: dark grey foram silty (quartz) mud, faint monosulfid burrows troughout. some layer 
burrows, common very fine-grained shell debris admixed; 5Y411. 

168-199 cm: dark grey foram silty (quartz) mUd. faint monosulfid burrows and undistinct larger 
burrows common throughout, some fine-grained shell debris admixed (less than 
above): !5Y4ft(somewhat lighter than above). 

199-226 cm: dark greyish brown foram-bearing silty (quartz) mud with distinct large burrows filled 
from above; 2,5.'(.4[2. 

226- 266 cm: dark olive grey foram-bearing silty (quartz) mud with some very fine-grained shell 
debris admixed, faint monosulfid burrows throughout; 5Y3/.2. 

266-288 cm: olive grey (oram-bearing silty mud with faint monosulfid burrows throughout. some 
larger burrows, few fine shell debris admixed; (iY414. 

288-333 cm: dark olive grey toram-bearing, silly (quartz) mud with common burrows throughout 
including faint monosulfid burrows, some fine-grained shell debris admixed: 5Y312. 

333- 343 cm: olive grey foram-bearing silly (quartz) mud, faint burrows and larger burrows 
common: (iY4!2. 

343-363 cm: dark olive grey toram-bearing silt mud admixed with fine shell debris: 5Y312. 

363-388 cm: olive grey (at the base with brownish hue) silly (quartz) mud. few fine shell debris 
admixed, common cm-sized burrows; (iY4l2. 

388-427 cm: dark olive grey foram-bearing silly (quartz) mud admixed with very fine shell debris, 
faint mm-sized monosulfid burrows throughout; 5Y3!2. 

427-435 cm: olive grey (at the base with brownish hue) silty (quartz) mUd, few fine sheli debris 
admixed, common cm-sized burrows; 5Y412. 

435-455 cm: very dark grey silly (quartz) mud, few fine shell debris admixed, common cm-sized 
burrows; 5Y3/1. 

455-465 cm: dark grey (oram-bearing silly (quartz) mud with common large several cm-sized 
burrows; QY4.i1. 

465-509 cm: very dark grey foram-bearing silty (quartz) mud with faint monosulfid burrows 
throughout, some very fine-grained shell debris admixed; (iY:?!1. 
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RV METEOR Cruise 65, Leg 2, Dakar - Las Palmas 

GeoB 9601-3 Date: 04.07.05 Pos: 18°27.81'N 1 r59.92'W 
Water depth: 1920 m Core length: 740 cm 

Lithology Struct. Colour 

s 

Comments 

509-528 cm: dark grey foram-bearing silly mud with faint monosulfid burrows, some very fine
grained shell debris admixed; 5'1'4/1.-

528-554 cm: very dark grey foram-bearing silty (quartz) mud with faint monosulfid burrows 
throughout, some very fine-grained shell debris admixed; 5Y3/1. 

554-568 cm: grey to dark grey foram-bearing silty mud with minor amounts of very fine-grained 
shell debris admixed; 5Y511 to 5Y4/1. 

568-575 cm: dark grey foram-bearing silly (quartz) mud with faint monosulfid burrows througllout, 
common minor amount of fine shell debris admixed; 5Y 4/1. 

575-598 cm: grey to dark grey foram-bearing silty mud with minor amounts of very fine-grained 
shell debris admixed; 5ypjJJQ.2Y4Ll. 

598-610 cm: dark grey foram-bearing silty (quartz) mud with faint monosulfid burrows throughout, 
common minor amount of fine shell debris admixed; 5Y4/1. 

610-634 cm: grey to dark grey foram-bearing silly mud with minor amounts of very fine-grained 
shell debris admixed;5Y5LltQsY4fJ. 

634-679 cm: dark grey fora m-bearing silly (quartz) mud with common faint monosulfid burrows 
throughout. very minor amount of fine-grained shell debris admixed; 5Y4/1. 

679-688 cm: grey to dark grey foram-bearing silly mud with minor amounts of fine-grained shell 
debris; fiY5l119,,!5Y4il. 

688-740 cm: dark grey foram-bearing silty (quartz) mud with common faint monosulfid burrows 
throughout, very minor amount of fine-grained shell debris admixed; 5Y411. 
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Date: 04.07.05 Position: 18° 27.81' N 1r 59.98' W 

Water Depth: 1920 m Core Length: 7.40 m 
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Physical properties of gravity core GeoB 9601-3. The dashed lines indicate the ends of 

the 1 m sections of the core. 



RV METEOR Cruise 65, Leg 2, Dakar - Las Palmas 

GeoB 9602-3 Date: 06.07.2005 Pas: 12°35.25' N, 18°30.4'W 
Water depth: 3981 m Core length: 483 cm 

L,thology Struct Colour o --;'.- ~- -, . S 
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Comments 

0-5.5 crn: 
5.5-6 cm: 
6-10 cm: 
10-16 cm: 

16-30 crn: 
30.5 cm: 
30-57 cm: 
57-63 cm: 
63-64 cm: 
64-93 cm: 
93-94 crn: 

dark grey foram. silty (qtz) sand mud, some shell debris. 5Y4/1 
dark grey to olive mud. 5Y4/1 to 5Y5i1 
grey, foram-nanno silty mud, weakly bioturbated. 2.5Y6i2 t02.5Y5/2. 
light brownish grey to brownish grey. laminated fine foram-bearing qtz sand, rare 
glauconite grains. 5Y6/1 to 5Y5/1. Turbidite (GID, T,j) 
grey, foram-nanno silty mud, weakly bioturbated. 2.5Y6/2 t02.5Y5/2. 
dark grey band of fine silt (2mm thick) 
dark greenish grey foram-bearing silty (qtz) mud, mod. bioturbated. 10Y4/1 
dark greenish grey foram-bearing silly mud, mod. bioturbated. 5gY4!1 
dark greenish grey colour band; 10gY4/1. 
dark greenish grey foram-bearing silty (qtz) mud, mod. bioturbated; 10Y4/1. 
dissiminated and bioturbate fine qtz sand; .10Y4/2. Turbidite (T,) 

94-107 cm: dark greenish grey foram-bearing silty mud; 10Y412, 
107-108 cm: dark grey to dark greyish brown, very fine sand with forams; Z,5Y4f1-2.5Y412. Turbidite 

(T,,) 
108-129.5 cm: dark grey-olive grey silly (qtz), foram-bearing mud, mod. bioturb.; 5Y4!1:9.Y4!;:>, 
129.5-142 cm: dark grey-dark olive grey, foram-bearing, coarse to fine qtz sand. base: abundant shell 

debris. typ. Bouma-seq.: ':J.'{3/215Y4LU9.2.,5Y4/1Jurbidite (BIGID, T,) 
142-201 cm: olive grey to dark olive grey foram-bearing silty (qtz) mud, mod. bioturbated.; 5Y4/2 to 

QV:?/;:>. 
intercalated by: 
dark greenish grey to very dark greenish grey mud bands, mm-sized. at 148, 152, 158, 163-164. 167, 

169/170,173,184 and 187cm, Turbidites Tmj to T,,,,,; 5gY4/1 to 5gY3/1. 
171-173 cm: dark greenish grey, foram-bearing, silty nanno mud, strongly bioturbated.; 10Y4!1 . 

195-198 cm: dark grey fine-very fine foram-bear. qtz sand (rare glauconite); 2.,.§.Y4IJ. Turbidite (T,,) 

201-203 cm: dark greyish green silty, foram-bearing nanno mUd, mod. bioturbated. 10Y4/1 
203-206 cm: see mud bands at 142-201 cm. Turbidites Tml1 and Tmf2 
206-214 cm: olive grey to dark olive grey foraminiferal silty (qtz) nanno mud. 5Y4/2 to 5Y3/2 
214-255 crn: dark to very dark grey silt. foram-bearing mUd. mod. bioturbated. 5Y4/1 to 5Y3f1 
.intercalated by: 
dark greenish grey to very dark greenish grey mud bands, mm-sized, at 216, 220. 223. 225. 

227, 230, 233, 242 and 252 cm. Turbidites Tmn to T"", 

255-258 cm: dark grey fine to very fine foram-bearing qtz sand, disseminated and bioturbated 
layer. 2.5Y4i1. Turbidite (T,,) 

258-268 cm: see 214-255 cm (without mud bands) 
268- 271 cm: dark grey fine to very fine foram-bearing qtz sand. 2.5Y411. Turbidite (T,,) 
271-274 cm: dark greenish grey silty, foram-bearing mUd, weakly bioturbated. 10Y4!1 
274-277 cm: see 214-255 cm. (without mud bands) 
277-279 cm: see 255-258 cm, 2.5Y4/1. Turbidite (T,,) 
279-282 cm: see 214-255 cm (without mud bands) 
282-295/297 cm: see 255-258 cm. 2.5Y4/1. Turbidite (T,,) 
297-308 cm: see 214-255 cm 
295/297-308 cm: see 214-255 cm (without mud bands) 
308-310 cm: dark grey, fine to very fine foram-bearing, qtz sand.2.5Y4/1. Turbidite (0, TSj,) 
310-340 cm: very dark olive grey, foraminiferal silty (qtz) mud with very fine shell debris 

admixed; 5Y3/1. 
340-348 cm: 
348-358 cm: 

358-360 cm: 
360-382 cm: 
382-386 cm: 
386-418 cm: 
410-411 cm: 
417-418 cm: 
418-440 cm: 
440-465 cm: 
451-453 cm: 
459-460 cm: 
460-483 cm: 

very dark grey foram-bearing silty (qtz) mUd, faint monosulf. burrow tubes 
throughout. 5Y3!1 
see 308-310 cm, Turbidite (D, T,,,) 
see 310-340 cm 
see 308-310 cm, Turbidite (G, T,j) 
see 310-340 cm 
see 308-310 cm, Turbidite (G, T",j 
see 308-310 cm, Turbidite (G, T".) 
olive grey silty (qtz) foram-beariing mud, mod. bioturbated 
see 310-340 cm 
see 308-310 cm, Turbidite (G, T,j,) 
see 308-310 crn, Turbidite (C, T",) 
see 310-340 cm 

T. - siliciclastic turbidite bed 
T. - spillover mudftowl mud turbidite 
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GeoB 9602-3 
Date: 06.07.05 Position: 12° 35.25' N 18° 30.40' W 

Water Depth: 3981 m Core Length: 4.83 m 

Reflectance [0-255] Red / Blue Ratio Porosity [%] 
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Physical properties of gravity core GeoB 9602-3. The dashed lines indicate the ends of 

the 1 m sections of the core. 
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RV METEOR Cruise 65, Leg 2, Dakar - Las Palmas 

GeoS 9604-03 Date: 09.07.2005 Pas: 14°11.01'N 1r54.10'W 
Water depth: 1925 m Core length: 831 cm 

Lithology 
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Comments 

0-4 cm: dark greyish brown. silty, foram-nanno mud 
4-20 cm: dark greenish grey-very dark greenish grey, silty (qtz) foram-nanno mud, some 

spicules; lQY4!1JQJQY::l.!L 
20-41 cm: dark greenish grey. silty (qtz), foram-nanno bearing mud, some spicules; 1 OY 4/1, 
30-230 cm: strong smell of H,S 

41-139/142 cm: olive grey-dark olve grey siliceous (radiolarian, spicules), silly, foram-bearing mud, 
somelayers with fine shell debris; £jY4/2iQ ,5Y3l2-

74-108 cm: weak bioturbation (Zoophycos) 

below 
108 cm: minor bioturbation 

139/142-145 cm: grey-greyish brown, foram-rich qtz sand with gastropods and shell fragmts, some 
echinoid spines; 5Y5!1 to 5Y5/2. Turbidite (T,,) 

145-152 cm: olive grey-dark olive grey, silty (qtz), foram-bearing mud. mod, bioturb,; 5Y/2 to 
5Y5/2. 

152-166 cm: olive grey, siliceous (spicules), silty, foram-bearing mud, mod. bioturbated.;,5Y4/2. 

166-233 cm: dark grey, siliceous, silty, foram-bearing mud, weakly bioturb.; 5Y4!1. 

233-319 cm: dark grey to very dark grey, silicous, silly (qtz) mud, with some forams weakly 
bioturbated, some areas with very fine shell fragmts,; ,5Y4!1 iQ,5Y3!J, 
255-260 cm: huge burrow tube filled with fine foramiqtz sand 

319-331 cm: dark grey, siliceous, silty mud, some forams.; 5Y4/1. 

331-410 cm: dark grey-very dark grey, siliceous, silly mUd, with forams.; 5Y4/1 to 5Y3!1. 

410-430 cm: dark grey, siliceous, silly mud, with forams.; 5Y4/1. 
430-462 cm: dark grey, siliceous, foram-bearing mud.; 5Y4!1. 

462-476 cm: grey-dark grey, siliceous, foram-bearing mUd, mod, bioturb.; 5Y5/1 to 5Y4/1. 

476-531 cm: very dark grey-dark olive grey, siliceous, foram-bearing mud, faint monosulf, tubes 
Pianolites type burrows.; 5x:?/11Q5Y3!2, 
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RV METEOR Cruise 65, Leg 2, Dakar - Las Palmas 

GeoS 9604-3 Date: 09.07.200S Pas: 14°11.01'N 1rS4.10'W 
Water depth: 1925 m Core length: 831 cm 
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Colour Comments 

476-531 cm: 

530-540 cm: 
540-562 cm: 

562-585 cm: 

585-607 cm: 

607-613 cm: 
613-631 cm: 
631-676 cm: 

676-681 cm: 

681-689 cm: 
689-697 cm: 

697-731 cm: 
indications of: 
731-801 cm: 

797-801 cm: 

801-804 cm: 
801-820 cm: 

very dark grey-dark olive grey, siliceous, foram-bearing mud, faint monosulf. tubes 
Planolites type burrows.; !.i\,3/Jto!.iY:Y2. 

moderately bioturbated 
dark grey, siliceous, silty. foram-bearing mud, weakly bioturb.; 5Y4!1 , 

dark grey, siliceous, silty, foram-bearing mUd. mod. bioturb.; 5Y4Lt 

dark grey-very dark grey, silty, foram-bearing mud, mod. bioturb.; 5YAL1 to 5Y3L:L 

dark grey, silty, foram-bearing mud, mod. biolurb.;!:i'(4/.1, 
dark grey-very dark grey, silty, [oram-bearing mud, mod. bioturb.; SY4i1 to SY311. 
dark grey-very dark grey, siliceous, silty, foram-bearing mUd. mod. bioturb.; !:i.Y411 
to SY3!1. 
clarkgrey, silly, foram-bearing, nanno mud, mod. bioturb., weakly deformed 
burrows.; 5Y4/1. 
grey to dark grey, silly, foram-bearing mud.: 5Y!:iLHo . ..5Y4/J" 
dark grey, silly. foram-bearing mud, strongly bioturb .. large burows clearly 
stretched.; .5,(4IJ •. 

dark grey-dark olive grey, siliceous, silty, foram-bearing mud, weakly bioturb., 
shearing at thin dark layers and burrow tubes.; 5Y4/1 to .. SY3/2· 
very dark grey-dark olive grey. siliceous. silly, foram-bearing mud, weakly bioturb.; 
5Y3!1 to 5Y3/2. 
sheared and stretched sediment 

grey-dark grey, strongly stretched and sheared burrows 
very dark grey-dark olive grey. siliceous, silty. forarn-bearing mud, weakly bioturb.; 
SY3.11 to 5Y3/2. 
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GeoS 9604-3 
Date: 09.07.05 Position: 14° 11.01' N 1r 54.10' W 

Water Depth: 1925 m Core Length: 8.31 m 
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Physical properties of gravity core GeoB 9604-3. The dashed lines indicate the ends of 

the 1 m sections of the core. 
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RV METEOR Cruise 65, Leg 2, Dakar - Las Palmas 

GeoS 9605-1 Date: 09.07.05 Pas: 14°17.60'N 1rSS.80'W 
Water depth: 1912 m Core length: 790 cm 

Lithology Struc1. Colour 
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Comments 

0-7 cm: 
7-24 cm: 
24-97 cm: 

dark olive grey, soft mud. 5Y3i2 
dark grey, foram-bearing mud, bioturb. ;>'Y.4Ll 
olive, foram-bearing mud, bioturb. (series of Zoophycos filled with upper mud, 
disperse, tiny monosulphid spots). 5Y4J3 

97-120 cm: very dark greyish brown, silty. foram-bearing (enriched in 97-103 cm) mud. 
ZoopIJycos bioturb. 2,5Y3i2 

120-153 cm: olive brown, silty, sof clay, bioturb., bare of forams, outpouring water. 2.5Y4/4 

153-182 cm: olive brown, silty mud, bioturb., some forams, single mollusc fragmts. , faint 
monosulphide spots in lower part. 2.5'{4/3 

182-198 cm: olive grey. silly, fcram-bearing mud, bioturb. 5Y412 

198-288 cm: dark grey-very dark grey, silty mud, abundant large forams (e.g. Globorotalia). 5Y4/1 
Very dark grey lenses at 230-232,245-247 and 260-262 cm. !2Y3L1 

288-361cm: dark olive grey, foram-bearing mUd. some faint monosulph. spots. bioturb., shell 
debris of pteropods. 5Y3/2. contains two layers of clayey silt at 321-323 and 340-
342 cm. 

361-396 cm: very dark grey, silty, foram-bearing mud. faint and some larger monosulph. spots. 
5Y3/1 

396-416 cm: olive grey. clayey silt. single pteropods. 5Y4/2 

416-505 cm: very dark grey. foram-bearing mud, some large, dispers distrib. forams. Q:(Jj.1, 
contains large monosulph. spots at 437 -439 and 461-463 cm. 
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RV METEOR Cruise 65, Leg 2, Dakar - Las Palmas 

GeoS 9605-1 Date: 09.07.05 Pas: 14C17.60'N 1r55.80'W 
Water depth: 1912 m Core length: 790 cm 

Lithology Struct. Colour 
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Comments 

505-513 cm: very dark grey brown, foram-bearing mud, bioturb. 2.5Y3/2 
513-574 cm: dark olive grey, clayey, foram-bearing mud, bioturb., faint monosulph. spots. 5Y31Z 

574-581 cm: dark grey mud, bioturb., rare forams, faint monosulph. spots, one large borrow filled 
with large sllell fragmls. 5Y4!1 

581-614 cm: dark olive grey, foram-bearing mud, abundant monosulph. spots. 5Y3/2 

614-658 cm: dark grey-olive grey-dark olive grey, silly, foram-bearing mud, medium sized 
burrows (become compressed and stretched in deeper parts, coring or gliding 
effect?), few tiny monosulph. spots. 2.5Y4!1 to 5Y4/1 to 5Y4/2Jo 5Y3/2 

658-673 cm: olive grey, clayey silt. almost bare of forams, faint monosulph. spots. 5Y4/2 

673-724 cm: dark grey, silty, foram-bearing mud. 2.51'9:11. contains an olive grey, silly clay layer 
with faint monosulph. spols at 691-694 cm (5Y4/2) and swarms of small burrows 
(Chondrites) 01 compressed and elongated shape at 695-698 and 700-702 cm. 

724-732 cm: dark grey, slightly clayey, foraminiferal silt, numerous large lorams, some 
monosulph. spots. medium-sized burrows (strongly stretched and laterally ripped). 
Q.Y4L1 

732-790 cm: very dark grey, clayes, foram-bearing silt. content of lorams and clay decreasing 
upwards, abundant faint monosulph. spots. sY3IJ. contains concretion (coral?) at 
767-769 cm and and a dark olive grey layer of same material at 744-751 cm (SY3/2) 
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GeoB 9605-1 
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Date: 09.07.05 Position: 14° 17.60' N 1r 55.80' W 

Water Depth: 1912 m Core Length: 7.90 m 
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Physical properties of gravity core GeoB 9605-1. The dashed lines indicate the ends of 

the 1 m sections of the core. 



RV METEOR Cruise 65, Leg 2, Dakar - Las Palmas 

GeoB 9606-2 Date: 10.07.05 Pas: 14°11.03'N 17"59.82'W 
Water depth: 2287 m Core length: 951 cm 

Lithology Struct. Colour 
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Comments 

0-9 cm: 
9-41 cm: 
41-130 cm: 

dark olive grey, very soft, fluffy clay; 5Y3!2., 
dark greenish grey. foram bearing mud, bioturb. (open Zoophycos burrows): 5gY 4/1. 
dark olive grey-olive grey for-am-bearing mud. bioturb. (frequent Zoophycos burrows, 
some still open), some large forams, rare, tiny monosulph. spots; 5Y3/2. 

130-212 cm: ??, foram-bearing mud, faint tiny monosulph. spots. 

212-251 cm: dark olive grey, silty mud, bioturb .. faint tiny monosulph. spots, almost no forams; 
;:;Y312. 

251-348 cm: dark olive grey, silty, slightly foram-bearingmud, bioturb., abundant medium-sized 
tiny monosulph. spots; 5Y3/2 .. 

348-373 cm: dark grey, for-am-bearing mud, bioturb .. abundant monosulph. spots; 5..'(4/1. 
373-435 cm: olive grey, foram-bearng mud, bioturb., abundant monosulph. spots; 5Y4/2. 

435-520 cm: dark olive grey, foram-bearing mud, bioturb., abundant monosulph. spots; 5Y3!2. 
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RV METEOR Cruise 65, Leg 2, Dakar - Las Palmas 

GeoB 9606-2 Date: 10.07.05 Pos: 14°11.03'N 1r59.82·W 
Water depth: 2287 m Core length: 951 cm 

Lithology Strllct Colour Comments 
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435-520 cm: dark olive grey, foram-bearing mud, bioturb" abundant monosulph, spots; 
5Y3/2, 

520-545 cm: olive grey, slightly silty, fcram-bearing mud, bioturb" faint tiny and some larger 
monosulph, spots; 5Y4/2, 

545-644 cm: olive-olive grey, fcram-bearing mud, bioturb , frequent faint, tiny and some larger 
monosulph. spots; l'iY4fAJo5Y412, 

644-665 cm: olive-olive grey, silty, foraminiferal (>50%) mUd, bioturb, (two burrows with soft 
foram, ooze + monosulph, material); 5Y5/3 to 5Y4/2, 

665-672 cm: olive, clayey, foraminiferal silt, bioturb,; 5Y4f3 
672-687 cm: dark olive grey clay, highly bioturb, (like mud Iurbidites in CT-Canyon); l'iY'0/2, 
687-704 cm: olive mud, highly bioturb, (several Zoophycos burrows), bare offorams; 5Y4f3, 

704-719 cm: olive, silty, fcram-bearing, mud, bioturb" plervi monosulph, spots; 5Y4/4, 
719-769 cm: dark grey, silty, foram-bearing mUd, highly biciurb., many monosulph, spots; 5Y41L 
769-790 cm: grey, silly, fcram-bearing mUd, bioturb., faint 11 ,onosulph.spots; 5Y5/1. 
790-802 cm: olive grey, foram-bearing mud (like mud turbl(ilte of CT-Canyon); 5Y4f2, 

802-817 cm: olive, clayey silt, bioturb" some monosulph, spots; 5Y413. 

817-834 cm: olive grey mud, bioturb" rare forams, plenty monosulph. spots; 5Y/2, 

(;34-842 cm: dark grey. foraminiferal mUd, bioturb., some monosulph,spots; l'iY4iJ, 
(;42·910 cm: very dark grey, silty, foram-bearing mUd, bioturb, (two burrows filled with with shells); 

5Y3/1 contains a burrow-like spot with large gastropod (?) shell framgts, at 886 cm 

() 1 0-916 cm: olive grey mud, bioturb" rare forams; ;;Y4l2., 
() 1 (3-941 cm: olive,silty, foram-bearing mUd, bioturb., some monosulph, spots;l'iY4L0, 
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GeoS 9606-2 

Reflectance [0-255] 
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Date: 10.07.05 Position: 14° 11.03' N 1r 59.82' W 

Water Depth: 2287 m Core Length: 9.51 m 

Red / Blue Ratio Porosity [%] Susceptibility [1 0.f3 SI] 
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Physical properties of gravity core GeoB 9606-2 .. The dashed lines indicate the ends of 

the 1 m sections of the core. 
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RV METEOR Cruise 65, Leg 2, Dakar - Las Palmas 

GeoB 9607-1 Date: 10.07.05 Pas: 14°11.29'N 18°06.65'W 
Water depth: 2999 m Core length: 333 cm 

Lithology Struct. Colour 
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Comments 

6~i5cm 
7.5-12cm: 
19-20 cm: 
20-24.5cm: 

dive grey, siliceous, silty, foram-nanno mUd; 5Y4/2. 
light olive brown silt; 5Y5/1. Turbidite (0, T,J 
light olive brown silt; 5Y!'iL1.. Turbidite (0, T,,) 
olive grey, siliceous, silty, foram-nanno mud; ;;\(4/2. contains lens at 22-23 cm. 
!'iY:3/1. 

24.5-25.5 cm: light olive brown silt; 5Y5/1. Turbidite (0, T,J 
26-32 cm: olive grey, fine sand grading upwards into light olive brown, very fine sand and silt; 

5Y5/1 to 5Y5/3. Turbidite (C,O, T,J 
32-35 cm: olive grey, siliceous, silly, foram-nanno mud; 5Y4/2 
35-36 cm: light olive brown silt; i2.l'l2L1.. Turbidite (0, T,,) 
36-45 cm: olive grey, siliceous, silly, foram-nanno mud; 5Y4!2. 
45-47.5 cm: light olive brown silt; 5Y5/1. Turbidite (C, 0, T,,) 
47.5-51 cm: olive gre\', siliceous, silty, foram-nanno mUd. 5Y4/2 
51-52 cm: olive grey, fine-very fine sand-silt; .!2.'(JiL:1. Tubidite (0, Ts,) 
52-110 cm: see 36-45 cm. interrupted by olive grey, fine-very fine sand-silt at 54-58, 65-66 and 

68-70 cm; 5Y5/3 to 5Y5/1. Turbidites (C (only the first), 0, T,s to T,fO) 
70/72-88/91 cm: see 51-52 cm, erosive base, contains coarse shell fragmts (gastropods, bivalves, 

serpulids, scaphopods, cm-sized single coral colony), Turbidite (B, C, 0, T,,,) 
91/93-93/93.5 cm: see above. Turbidite (B, CID, T",) 

110-132 cm: dark greenish grey-very dark greenish grey, silly mUd, clasts in slumped mud; 
10Y4/1 to 10Y3/1. 

1321136-132/140 cm: 
dark greenish grey mud clast, with two light greenish grey, strongly 
overconsolidated mud clasts and basal shel fragmts; 10GY413. 

140-150 cm: dark greenish grey-very dark greenish grey, silly mud; 10GY113. 
150-158 cm: very dark grey mUd, with slide/slump and enrichment of large shell fragmts at the 

base (156-158cm); !2Y~L~jQ§(4LL at the base5~Y0!J. 
158/160-250 cm: very dark greenish grey, silty mUd, weakly bioturb.; 1QY~/1. 

250-333 cm: dark greenish grey, silty mud, with faint burrow tubes (some Zoop/1ycos and 
Planolites), undisturbed and uncompacted; 1 QY 4/1. 



RV METEOR Cruise 65, Leg 2, Dakar - Las Palmas 81 

E 
.c ....., 
0.. 

GeoB 9607-1 

Reflectance [0-255] 

40 60 80 100 120 

o 

Q.) 2 o 

3 

Date: 10.07.05 Position: 14° 11.29' N 18° 06.65' W 

Water Depth: 2999 m Core Length: 3.33 m 

Red / Blue Ratio Porosity [%] Susceptibility [10-6 SI] 
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Physical properties of gravity core GeoB 9607-1. The dashed lines indicate the ends of 

the 1 m sections of the core. 
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GeoB 9607-3 Date: Pas: 'N 'W 
Water depth: m Core length: 771 cm 
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lithology Struct. Colour 
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Comments 

0-5 cm: dark grey-olive grey, siliceous, silty mud, with some forams. 5Y4f1 to 5Y4f2 
5-62 cm: dark grey, siliceous, foram-nanno mud, weakly bioturb. 5Y4/1 
62-113 cm: olive grey, siliceous, weakly silty, foram-nanno mUd, weakly-mad. biotub., well 

developed Zoophycos beginning at 64 cm, Chondriles in upper part (62-64 cm). 5Y4/2 

113-138 cm: dark grey, siliceous, silly, foram-nanno mud. 5Y 4/1 
138-142 cm: olive grey mud. 5Y4/2. Turbidite? (E?) 
142-147 cm: grey-olive grey, fine, quarzlforam-admixed sand, with echinoid spines, cross bedded 

and laminated. 5Y5!1 to 5Y412. Turbidite (T,,) 
147-189 cm: olive grey, siliceous, silly, foram-bearing mud, weakly bioturb. 5Y4/2 
184-186 cm: light olive brown-dark greyish brown, fine, quartz-foram sand, laminated. 2.5Y5/3 to 

2.5Y4/2. Turbidite (T,,) 
189-203 cm: light olive brown-dark greyish brown, fine, quartz-foram sand, laminated. 2.5Y5/3 to 

2.5Y4/2. Turbidite (AlB,C,D, T,,) 

203-270 cm: olive grey, siliceous, silty. foram-bearing mud. 5Y/2 (bakground sedimentation) 
205-205.5 cm: see 184-186 cm. Turbidite (T,,) 
207-207.5 cm: see 184-186 cm. Turbidite (T,,) 
216-217.5 cm: see 184-186 cm. Turbidite (T,,) 
223-225 cm: see 184-186 cm. Turbidite (T,,) 
226-227 cm :see 184-186 cm. Turbidite (T,,) 
231-232 cm: see 184-186 cm. Turbidite (T,,) 
237-256 cm: dark greyish brown, medium-coarse, qtz-foram sand, with shell fragments, grading 

upward into light olive brown, medium-fine, qtz-foram sand, parallel laminated. 2.5Y5/3 to 
2.5Y4!2. Turbidite (A/B, C,D, T",) 

260-263 cm: see 184-186 cm, slumped layer. Turbidite (T,,,) 
270-286 cm: see 184-186 cm. Turbidite (C, 0, T",) 

286-384cm: dark grey-dark olive grey, shelly mUd, partly with intact shells and shell/coral fragmts. 
5Y4/1 to 5Y4/2. Matrix (MJ of Debrite 
greenish grey mud, with dark striations. 10gY5/1. Matrix (M,) of Debrite 
pale green, very stiff mud. 5gY7/2 to 5gY6/2. Clasts (C,) of Debrite 
olive grey-dark olive grey, siliceous mUd. 5Y 412 to 5Y3i2. Clasts (C,) of Debrite 
dark grey mud. 5Y 4/1. Clasts (C,) of Debrite 

384-401 cm: dark grey-dark olive grey, shelly mUd. with commonly mud clasts of different colour. 
5Y4/1 to 5Y4/2 

400-625 cm: intakt block into debrite 
401-436 cm: dark olive grey, siliceous mud. burrow tubes (weakly stretched and eformed at 412-

418 cm). 5Y3!2 
436-454 cm: dark greenish gray, fine qtz sand, laminated. Turbidite (T",) 
454-484 cm olive grey mud, weakly-mod. bioturb. 5Y4/2 
455-462 cm internal shearing as indicated by strongly sheared and stretched burrow tubes 
484-495 cm olive grey mud, weakly-mod. bioturb. 5Y4/2 
495-504 cm dark greenish grey mUd, mod. bioturb (Zoopl1ycos). 10Y4!1 
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RV METEOR Cruise 65, Leg 2, Dakar - Las Palmas 

GeoB 9607-3 Date: Pas: 'N 'W 
Water depth: m Core length: 771 cm 

lithology Struct. Colour Commenls 

495-504 cm: dark greenish grey mud, mod. bioturb (Zoophycos). 10Y4/1 
504-530 cm: very dark greenish grey mud, weakly. bioturb. 10Y3/1 
530-580 cm: dark grey mud, weakly. bioturb. 5Y4/1 
580-625 cm: greenish grey mUd. N5/1 

625-680 cm: greenish grey and dark olive grey, sheared clast carpel. 
680-752 cm: dark greenish grey mud, with sheared clasts up from 708-745 cm. 5gY4/1 

752-771 cm: greenish grey and dark olive clasts and layers, mud clast carpel. 
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Date: 09.07.05 Position: 14° 11.29' N 18° 06.65' W 

Water Depth: 3004 m Core Length: 7.71 m 
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Physical properties of gravity core GeoB 9607-3. The dashed lines indicate the ends of 

the 1 m sections of the core. 
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RV METEOR Cruise 65, Leg 2, Dakar - Las Palmas 

GeoB 9608-2 Date: 10.07.05 Pas: 14°11.22'N 18°08.26·W 
Water depth: 2585 m Core length: 893cm 

LitllOlogy 
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Comments 

O:Scm: 

8-17 cm: 
17-27 cm: 

27-53 cm: 

53-137 ern: 

137-165 cm: 

not opened 

dark olive grey, soft foraminiferal mud. bioturb" 5Y3/2, 
dark grey, soft foraminiferal mUd. bioturb" some open burrows, 5Y 411. 

olive, soft foram-bearing mud, bioturb., some open burrows, rare monosulphitic spots, single 
Zoophycos, 5Y 413, 

olive grey to olive brown, soft muddy silt to slightly silty mUd. bioturb" some Chondrites, some 
medium-sized monosulphitic spots from 78-100 cm, silt content strongly decreasing in the 
lower part, 5Y4i2, 

dark grey, fora m-bearing mud, bioturb" a series of Zoophycos, some monosulph, spots, 
5Y4!1. 

167-173 cm: dark greyish brown, slightly silty mud, bioturb" some Zoophycos, 2.5Y4!2, 

173-216 cm: very dark greyish brown, foraminiferal clayey mud, stiffer than the overlinging sediments, 
bioturb" faint tiny monosulph, spots, 2,5Y3/2, 

216-226 cm: dark olive grey, foram-bearing mud, bioturb" some monosulph, spots. 5Y3/2, 

226-326 cm', very dark grey, ioram-bearing to foraminiferal mud, continuously bioturb,Jaint monosulph, 
spots, 2,5Y3i1, 

275-308 cm: frequent thin Zoophycos burrows 

326-335 cm: dark olive grey, clayey mucL rare foraminifres, faint monosulpil, spots, 
bioturb,5Y3/2, 

335-355 cm: dark grey, foram-bearing clayey mud, faint monosulph, spots, bioturb" 5Y4/1, 

355-377 cm: very dark grey, foramll1lfreal clayey mud, faint to medium sized monosulph, spots, 
5Y3/1, 

377 -408 cm: dark olive grey, forallliniferal to (oram-bearing mUd, faint tiny monosulph, spots, 

408-434 cm: dark grey, foram-nanno ooze, 5Y 4/1, 

434-489 cm: dark greenish grey, foram-bearing silty nanno mud, 10Y4/1 

489-501 cm: dark grey, foram-nanno ooze, weakly bioturb" 5Y4!1 

bioturb" 

bioturb" 
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86 RV METEOR Cruise 65, Leg 2, Dakar - Las Palmas 

GeoS 9608-2 Date: 10.07.05 Pas: 14°11.22'N 18°08.26'W 
Water depth: 2585 m Core length: 893 cm 

lithology StrucL Colour 
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Comments 

501·517 cm: dark olive grey, siliceous silly mud, moderately bioturb" 5Y3/2, 

517·581 cm: olive grey, siliceous silty mud, weakly biolurb., 5Y4/2. 

581·615 cm: dark greyish brown, silly mud, ~5Y4/2. 

615-650 cm: olive grey siliceous silly mud, weakly biolurb., 5Y4/2. 

650-716 cm: dark grey, foram-bearing silly mud, weakly bioturb , 5Y4/1. 

716-755 cm: olive grey, silty mud, weakly bioturb., few fora ms, 5Y311, 

755-787 cm: very dark grey, foram-bearing silly nanno mud, weakly bioturb., 5Y3J1. 

787-815 cm: dark olive grey, foram-bearing silty mud, weakly bioturb., 5Y3!2. 

815-830 cm: 

830-847 cm: 
847-852 cm: 
852-866 cm: 

grey to olive grey, fora m-bearing slightly silty and siliceous nanno mud, 5Y 4/1. 

dark olive grey, silly mud with some forams, weakly bioturb., 5Y3/2. 
greenish grey, foram-bearing nanno mud, weakly bioturb., 5GY4!1. 
dark olive grey, foram-bearing silly mUd, weakly bioturb .. 5Y3/2. 

866·893 cm: dark grey to olive grey, silty mud wirh some forams, weakly bioturb., 5Y4!1 to 5Y412. 
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GeoB 9608-2 
Date: 10.07.05 Position: 14° 11.22' N 18° 08.26' W 

Water Depth: 2585 m Core Length: 8.93 m 
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Physical properties of gravity core GeoB 9608-2. The dashed lines indicate the ends of 

the 1 m sections of the core. 
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GeoS 9609-2 Date: 10.07.05 Pas: 14°11.35'N 18°05.63'W 
Water depth: 2785 m Core length: 530 cm 
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Comments 

0-3 cm: 
3-9 cm: 
9-10 cm: 
10-28 cm: 
28-42 cm: 

olive grey to olive forarn-bearing nanno mud; SY412 to SY413. 
dark grey foram-bearing nanno mud: SY 4/1. 
greyish brown silt; ,?5Y9/,? Ts 
dark grey foram-nanno silty mud; SY 4/1. 
dark grey to olive grey foram-bearing siliceous nanno mud; SY 4/1 to 5Y 412. 

42-S8 cm: dark greyish brown foram-bearing siliceous silly mud; 2 .•. 9,Y4/2 .•. 
S8-64 cm: light olive brown very fine laminated sand: 2.5,Yti/3. Ts 

64-79 cm: dark greyish brown foram-bearing silty mud; 2.SY4!2 . 

79-138 cm: dark grey foram-bearing silly mud: 2 .. 9Y4/.1. 

138-140 cm: 
140-160 cm: 
QYAI3 . 
160-171cm: 

dark grey foram-bearing silly mud: SY 4/1. 
olive foram-bearing silly mud, mod. biolurb. wilh disperse tiny monosulph. spols; 

olive grey foram-bearing silly mud. bioturb.; _Q.Y1!.2. 

171-190 cm: dark greenish grey foram-bearing mud, bioturb., open burrows; 10Y4/1. 

190-207 cm: very dark grey foram-bearing mud, bioturb., open burrows §,Y.:?J.L 

207-227 cm: olive foram-bearing silly mud, bioturb.; 5Y4/3. 

227-233 cm: dark olive grey foram-bearing silly mud, bioturb.;5Y3/2. 

233-268 cm: olive grey foram-bearing silly mud, many burrows (Zoophycos); 5Y4/2. 

268-293 cm: dark olive grey foram-bearing mud, mod. biolurb., rare monosulph. spots, single 
ZoopIJ ycos;5'yQ!2. 

293-316 cm: dark grey foram-bearing silly mud. mod. bioturb.; t!4. 

316-339 cm: very dark grey foram-bearing mud, mod. bioturb. (several ZoopIJycos); 2 ... 5Y3/1. 

339-378/379cm: dark greyish brown foram-bearing silly mud, mod. bioturb. (several Zoophycos); 
2.SY4/2. 

378/379-381/382 cm: olive brown silly layer; 2.5Y4/3. Turbidite Ts 
381/382-407 cm: dark greyish brown foram-bearing silty mUd. mod. bioturb. (several Zoophycos). 

monosulph. spots in thf) lower part; 2.5Y1I2. 

407-419 cm: dark olive grey foram-bearing silly mud with monosulph. spots; 5Y3/3. 

419-440 cm: olive grey foram-bearing silty mud with monosulph. spots; 5Y4/~ 

440-469 cm: dark olive grey foram-bearing mud, mod. bioturb. (several Zoophycos filled with fine 
sand and upper material); '9..Y,;?/2 .•. 

469-479 cm: dark grey foram-bearing mud, mod. biolurb., single monosulph. spots; .5Y4/J . 
479-S19 cm: dark olive grey foram-bearing silly mud, mod. bioturb.: 5Y312. 
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RV METEOR Cruise 65, Leg 2, Dakar - Las Palmas 

GeoB 9609-2 Date: 10.07.05 Pas: 14°11.35'N 18°05.63'W 
Water depth: 2785 m Core length: 530 cm 

Lithology Struct. Colour Comments 

ss 
519-530 cm: dark grey foram-bearing mud, mod. bioturb.; 5Y4/1 

-,- -:- -=- ->-._---

GeoB 9609-2 
Date: 10.07.05 Position: 14° 11.35' N 18° 05.63' W 

Water Depth: 2785 m Core Length: 5.30 m 
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Reflectance [0-255] 
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Physical properties of gravity core GeoB 9609-2. The dashed lines indicate the ends of 

the 1 m sections of the core. 
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RV METEOR Cruise 65, Leg 2, Dakar - Las Palmas 

GeoS 9610-1 Date: 12.07.05 Pas: 13°45.2TN 18°32.61·W 
Water depth: 3752 m Core length: 254 cm 

..>.- ...,... -'- -r-
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Comments 

0-1 cm: 
1-9 cm: 
9-16 cm: 
16-34 cm: 
34-54 cm: 

54-85 cm: 

brown mud: 10YR4/3. 
dark greyish brown foram-l1anno mud to ooze: 2 .. 2Y4/2. 
dark grey foram-nanno mud to ooze; 5Y411. 
grey foram-nanno silly mud, weakly bioturbated; 5Y511. 
olive grey to dark grey foram-bearing silly mud, weakly bioturbated; 5Y512 
to.5Y411. 

grey siliceous silly nanno mud; 5Y41.1. 

r
:::::: 

1 ({{{ 

85-86 cm: 
86-92 cm: 
92-1001102 cm: 

greyish brown to light olive brown: 2.!:?Y2/2Jo2.!:?Y!:?Ct Turbidite silicic/ast. Ts, 
olive grey silty siliceous nanno-bearing mud; 5Y4/2. 
greyish brown to light olive brown fine quartz sand; 2.§:(;;/?JQ.?5'!'.2IJ. 
Turbidite siliciclast. Ts, 

1.5 

o 

0.5 

1.5 

[.;:: .:::.::-<~ 1001102-107 cm: olive grey silty siliceous nanno-bearing mud; 21'.4/2 .• 
>.' _' • v' .. _+ • _~. 107 -112 cm: greyish brown to light olive brown fine quartz sand; 2.5YS12 to 2.5Y5/3 

112-127 cm: black silty siliceous mud; SY4/2; 5Y2.S11 in lenses. 
127-129 cm: greyish brown to light olive brown fine quartz sand; 2.;;Y;;/?tQ2.;;Y!:?/:;I. 
129-144 cm: black silly siliceous mud; 5Y4/2,5Y25fJinJeIJse;;. 
144·149 cm: greyish brown to light olive brown fine quartz sand; 2.SY512 to.L!,?Y5/3. 
150-153.5 cm: greyish brown foram-quartz fine sand; 2.5Y512. Turbidite 
154.5-199 cm: grey to greyish brown foram quartz medium to fine sand; 2.SY512 to 5Y511. 

Turbidite (complete Bouma sequence) 

199-212 cm: olive grey silly mud mottled by black monosulfid burrows; 5Y41.2 .• 

212-235/237 cm: greyish brown fine to very fine foram quartz sand; 2.5Y5/2. complex 
almalgamated turbidite unit, basal part finer D·E units, upper part C mud; 4 DE· 
units; Jj.'f.4!.g~ 

2351237-240 cm: dark grey silly mud; 5Y4!1. 
240-241 cm: greyish brown very fine sand. Turbidite D 
241-247 cm: olive grey silly mud; 5Y4/2. 

GeoS 9611-1 Date: 12.07.05 Pas: 13°32.30'N 18°52.60'W 
Water depth: 3983 m Core length: 140 cm 

Lithology Struct. Colour 

~ 
'Z.5Y5IF 
l?;?Y:§lRj 
2.5Y6/2 

Comments 

0-4 cm: 
4-15 cm: 
15-33 cm: 
33-34 cm: 
34-58 cm: 

brown foram-bearing nanno mud; .:LQYR.4.L~. 
grey to greyish foram-nanno mud, weakly bioturbated; 2,Q..Y5L1JQ.?,!'?Y.l2/2. 
light brownish grey foram-nanno ooze, weakly bioturbated; 2.5Y6!2. 
dark greenish grey stiff foram-bearing nanno mud; 10Y4/1. 
greenish grey foram-bearing slightly silty nanno mud; '10)'1'>I:L 

58-61 cm: olive silty mud; .5Y:1n. 
61-64 cm: brown fine quartz sand; .J.(IYR4/3~ Turbidite Ts 
64-66 cm: olive silty mud; 5Y4/3 .. 
66-69 cm: brown fine quartz sand: JQYR4n.Turbidite Ts, 
69-73 cm: olive silly mud; 5Y413. 
73-75 cm: brown fine quartz sand; j.QY.R.4LLTurbidite Ts, 
75-79 cm: olive silty mud: .5Y4/:;I. 
79-81 cm: brown fine quartz sand seperated by a mud band; 1 OYR413~Jurbidite Ts., and Ts, 
81-85 cm: olive silly mud; 5Y4/3. 
85-105 cm:brown fine quartz sand; 5Y4J3. Turbidite (D and C) Ts". 
105-105,5 cm: mud;5Y4/1. 
105,5-111 cm: brown fine quartz sand; 5Y4/3. Turbidite (D) Ts,. 
111-112 cm: mud; 5Y411. 
112-123 cm: brown fine quartz sand: 5Y4/3 to 5Y4/2. Turbidite (C and B) Ts,. 
123-125 cm: olive brown silly mud; 2 ... !:?Y4i2 .. 
125-140 cm: dark grey silty mud: 2.5Y411. 
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RV METEOR Cruise 65, Leg 2, Dakar - Las Palmas 

GeoB 9612-3 

Lithology Struct. Colour Comments 

S 2.5Y612 

0-2 cm: 
2-9 cm: 

9-26 cm: 
26-33 cm: 
33-54 cm: 
54-56,5 cm: 
56,5-65 cm: 
65-69 cm: 

69-80 cm: 

80-85 cm: 

85-100 cm: 
100-112 cm: 
112-114 cm: 
114-129 cm: 

129-134,5 cm: 
134,5-141 cm: 
141-145 cm: 
145-157 cm: 

157-164 cm: 
164-180 cm: 

180-187 cm: 

187-233 cm: 

233-236 cm: 

247-257 cm: 
257-265 cm: 
26S-278 cm: 
278-293 cm: 
293-298 cm: 

298-30S cm: 
305-342 cm: 

342-352 cm: 
3S2-378 cm: 

378-397 cm: 

397-414 cm: 

414-420 cm: 

420-438 cm: 
438-442,5 cm: 
442,5-445 cm: 
445-476 cm: 

476-479 cm: 
479-570 cm: 

483-484 cm: 

Date: 12,07.2005 Pas: 13°33.01'N 18°53.50'W 
Water depth: 3893 m Core length: 863 cm 

brown foram bearing nanno mud. 10YR4L2 
gray to grayish brown foram-nanno mud, weakly bioturbated, 2.5Y5/1 to 
2.SY5/2 
light brownish gray foram-nanno ooze, weakly bioturbated, 2.5Y6/2 
grayish brown foram-nanno ooze, weakly bioturbated, 2.5Y5/2 
dark greenish gray stiff loram bearing silty nanno ooze. lQYs!J 
brown very fine sand (turbidite D), JO.J:.8§D to l.QYR4D 
dark greenish gray silty foram bearing mud, 10Y5/1 
brown silt and silty mud, very fine sand at 67 cm (turbidite sand D ), 
10YRS/3 
dark grey to olive gray fine quartz foram laminated sand (turbidite D), 
sY4tJ to sY_4L2 
dark greenish brown silly mud, 2.5Y4/2 
D 83-83,5 cm: grayish brown fine sand, 2.c5Y5/2 
D 84-84,5 cm: grayish brown fine sand,'f"SY5I'f, 
olive gray silty mud, with sponge spicules and radiolarians, SY4/2 
dark gray silty mud, with sponge spicules, 5Y41:1 
dark greenish gray laminated fine sand (turbidite D), 10Y411 
dark gray to dark olive gray silty siliceous mUd. moderately bioturbated by 
Chondrites, SY4/1 to 5Y?>./2 
greenish gray silly siliceous mud. 10Y5/1 
greenish gray laminated fine quartz foram sand (turbidite D), JOYS1J. 
dark gray foram bearing silty siliceous mud, 5Y411 
dark greenish gray to very dark greenish gray foram bearing silty siliceous 
mud, 5.G.Y411 to 5G_'Q/1 
olive gray silty siliceous mud, 5.Y4/2 
dark greenish gray siliceous weakly silty mud. weakly bioturbated by 
Chondrites, 5..9Y4Ll to .10)'4/1. 
dark gray siliceous nanno and foram bearing mUd, 2,5Y4/1 

dark greenish gray siliceous silty nanno bearing mud with some fora ms, 
10Y411 to 5GY4/1 
dark gray siliceous nanno and foram bearing mUd, 2.SY411 
237 cm: dark greenish stiff mud bands (mud turbidite?) 
240 cm: dark greenish stiff mud bands (mud turbidite?) 
260 cm: dark greenish stiff mud bands (mud turbidite?) 
dark gray, see 187-233 cm, 10Y4/1 to 5GY411 
dark greenish gray, see 187-233 cm, 10Y4/1 to SGY4/1 
dark gray to dark greenish brown, see 187-233 cm, 2,5Y4/1 to 2.,,5Y4t2. 
dark gray siliceous silly mud, 5Y4/1 
greenish gray to dark greenish gray loram bearing siliceous silty mUd, 
10Y5/1 to 10Y4/1 
gray to greenish gray foram-bearing siliceous silly mud, N5 to 10Y5/1 
dark greenish gray foram bearing siliceous silty nanno mud, weakly 
bioturbated, some darker bands, 10Y4/1 

gray foram nanno silty ooze, N5 
dark gray foram bearing siliceous silly mud, 5Y4/1 

dark gray foram bearing silly mud, moderately bioturbated by Chondrites, 
5Y5/1 
greenish gray siliceous nanno foram ooze, with quartz silt admixed, 
lQY6/1 to 10Y5/1 
dark olive gray silty siliceous mUd, moderately bioturbated by Chondrites, 
5Y312 
olive gray silty mUd, some forams, 5Y4/2 
olive silty mud, 5Y413 
brown very fine quartz sand (turbidite D), 10YR513 
dark greenish brown silty mud, weakly bioturbated, disseminated very fine 
quartz sand in burrows at 469 and 489 cm (turbidite D?), 9Y412 

brown very fine sand (turbidite D), 10YR5/3 
background sediments: olive gray siliceous silty mud, weakly biolurbated, 
5Y412 
(turbidite D), 10YR5/3 

91 
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RV METEOR Cruise 65, Leg 2, Dakar - Las Palmas 

9612-3 

Colour Comments 

510/512-518 cm: 
520-522 cm: 
523-525 cm: 
528-529 cm: 
534-537 cm: 
545-546 cm: 
546-549 cm: 
554-555 cm: 
556-557 cm: 
558-560 cm: 
570-651 cm: 

591 cm: 
600 cm: 
618 cm: 
619 cm: 
627 cm: 
651-654 cm: 
654-655 cm: 

655-680 cm: 

680-710 cm: 

710-716 cm: 
716-743/745 cm: 

743/745-748 cm: 

748-770 cm: 

770-775 cm: 
775-792 cm: 
792-816 cm: 
802-803 cm: 
805-806 cm: 
807-808 cm: 
816-821 cm: 
821-829 cm: 
829-839 cm: 

839-846 cm: 

846-863 cm: 

Date: 12.07.2005 Pas: 13°33.01'N 18°53.50'W 
Water depth: 3893 m Core length: 863 cm 

olive gray very fine quartz sand (turbidite D), 5Y 4.£2 
laminated brown very fine quartz sand (turbidite D), 10YR.QL::l 
brown very fine quartz sand (turbidite D), 1QYS!?!::l 
brown very fine quartz sand (turbidite D), 10YR5/3 
brown very fine quartz sand (turbidite D), 10YR5/3 
dark greenish gray mud, 5GY4/1 
brown very fine quartz sand (turbidite D), 10YR5/3 
brown very fine quartz sand (turbidite D), 10YR5/3 
brown very fine quartz sand (turbidite D), .1QYR.!?!::l 
brown very fine quartz sand (turbidite D), JOYR!?l::l 
dark gray siliceous silly mud, weakly to moderately bioturbated 
throughout, indistinct colour banding with alternating somewhat lighter 
and darker layers, !?Y4L1 
dark greenish gray 1-3 mm thick clay or mud layer, 5GY4/1 
dark greenish gray 1-3 mm thick clay or mud layer, pGY4/1 
dark greenish gray 1-3 mm thick clay or mud layer,!?QY.1L1. 
dark greenish gray 1-3 mm thick clay or mud layer, !?QY41J 
dark greenish gray 1-3 mm thick clay or mud layer, 5GY4/1 
dark gray to olive gray siliceous silty mud, weakly bioturbated, EiY4L1. 
brown very fine quartz sand,1QYRt:i/3 

dark olive gray siliceous silty mud, 5Y3/2 

very dark greenish gray siliceous silty mUd, some nanno, few forams, 
weakly bioturbated throughout, 10Y3/1. 

dark gray siliceous silly nanno mud, 5Y4!J 
dark gray to dark olive gray siliceous silly nanno and foram bearing mud, 
weakly bioturbated throughout, ;iY4/1 to 5Y3/2 

gray siliceous silty nanno mud,!?YSL1 

dark gray siliceous silty nanno mud, 5Y4/1 

gray silty foram bearing nanno mUd, 5Y5/1 
very dark gray silly mUd, weakly bioturbated, 5Y3/1 
olive gray silty siliceous mud, weakly bioturbated, SY4!2 
brown very fine quartz sand (turbidite), 10YR5/3 
brown very fine quartz sand (turbidite), 10YR5/3 
brown very fine quartz sand (turbidite), 1!lYB.!2l3 
see 792-816 cm, §.'L1lZ 
see 792-816 cm, 5Y4/2 
dark gray nanno mUd, i?Y4U 

gray silty siliceous foram nanno bearing mUd, 5Y6/1 to 5Y5/1 

dark gray silty siliceous foram and nanno bearing mud, !?J'.111 



RV METEOR Cruise 65, Leg 2, Dakar - Las Palmas 

GeoS 9612-3 Date: 12.07.05 Position: 13° 33.01' N 18° 53.50' W 

Water Depth: 3893 m Core Length: 8.63 m 
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Reflectance [0-255] Red / Blue Ratio Porosity [%] Susceptibility [10-6 SI] 
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Physical properties of gravity core GeoB 9612-3. The dashed lines indicate the ends of 

the 1 m sections of the core. 
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RV METEOR Cruise 65, Leg 2, Dakar - Las Palmas 

GeoB 9613-2 Date: 13.07.05 Pas: 13°30.80'N 18°50.80'W 
Water depth: 3936 m Core length: 972 cm 

Lithology Struct. Colour 

S 
2:5Y5J2 
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Comments 

0-3 cm: brown soft foram-nanno mud; lQYBQL::L 
3-7 cm: greyish brown to dark brown foram-nanno mud: 2.5Y5/2 to 2.5Y4/2. 
7-22 cm: greyish brown foram-nanno ooze, weakly bioturb.; 2.EiYEi!2, 
22-31 cm: light brownish grey foram-bearing nanno mud, weakly bioturb.; 10YR6/2. 
31-36 cm: greyish brown foram-bearing silty mud; 2.5Y5/2. 
36-36.5 cm: dark greenish grey mud/clay; 5GY 4/1. 
36.5-49/50 cm:olive grey foram-bearing silly nanno mud; 5Y41;:>, 
49/50-51 cm: olive brown very fine sand and silt; 2.5Y4/3, Turbidite (D) 
51-54 cm: olive grey foram-bearing silly nanno mud; 5Y4/2. 
54-55/57 cm: dark grey 10 olive grey very fine laminated sand; 5Y4/1 to 5Y5/2. Turbidite (D) 
55/57-89 cm: dark greyish brown silly nanno-bearing mUd, well developed Zoophycos;2)5,(4/2. 

89-110 cm: dark grey to very dark grey silly mud with some nannos and few forams, weakly 
biolurb.; .2.,5):':1:/2.. 
dark greenish gray 1-3 mm thick mud layer at 84 cm. 106 cm and 128 cm. 

110-114 cm: dark greenish grey foram-bearing silty nanno mUd. weakly bioturb.: 5GY4fj~ 
114-157 cm: very dark greenish grey silty mUd, weakly bioturb.: 10Y3/1. 

157-163 cm: dark grey to olive grey silty mUd, weakly bioturb.; S_Y4/1.10_SY4/2. 
163-182 cm: very dark greenish grey silty mud, weakly bioturb.; 101.3.11, 

182-200 cm: dark greenish grey silly mud, weakly bioturb.; 5GY4/1. 

200-205 cm: dark grey silty mud with some forams; 5Y4/1" 
205-267 cm: dark greenish grey silty mud, weakly bioturb.; 5GY4!1. 

267-280 cm: dark grey silty foram/nanno-bearing silty mUd, weakly bioturb.; 2.5Y4/1. 
dark greenish grey stiff mud at 274 cm and 289 cm; 5C:;Y4/1 .. 

280-314 cm: dark grey silty mud; 5Y4/1. 
dark greenish grey mm-thick mud layers at 294 cm, 296 cm, 306 cm, 328 cm and 
335 cm; 5GY411. 

314-332 cm: olive grey silty mud; 5Y5/2. 

332-340 cm: very dark grey silly mud; 5Y.QL1" 
340-360 cm: dark grey foram-bearing silty nanno mud; 5Y4/1. 

360-370 cm: greenish grey foram-bearing silly nanno mud; 5_G'::{51~ 
370-374 cm: very dark grey silly mud: 5Y3/1. 
374-402 cm: dark grey, foram-bearing nanno mud; 5Y4/1. 

402-420 cm: dark greenish grey foram-bearing mUd, single monosulph. spots. mod. bioturb.; 
JQY411. 

420-446 cm: very dark greenish grey foram-bearing nanno mud; 10Y3/1. 

446-480 cm: dark grey foram-bearing nanno mud; 5Y 4/1. 

480-494 cm: greenish grey foram ooze. mod. bioturb. (open burrows); 10):';;[1. 

494-500 cm: dark grey to olive grey silly mud, mod. biolurb.; 5Y4/1 105Y412. 
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RV METEOR Cruise 65, Leg 2, Dakar - Las Pa/mas 

GeoS 9613-2 Date: 13.07.05 Pas: 13°30.80'N 18°50.80·W 
Water depth: 3936 m Core length: 972 cm 

Lithology Struc!. Colour 
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Comments 

500-584 cm: olive grey 10 olive silly mud, weakly bioturb.;!?y!?!;z.JQ§Y!?/~. 

584-595 cm: dark grey to very dark grey silly mUd. weakly bioturb.: 5Y4J1 to 5Y311. 
595-602 cm: olive grey 10 olive silly mUd. weakly bioturb.; §Y!?12Jo5V5{S. 
602-675 cm: dark grey 10 very dark grey silly mud, weakly bioturb.; !?v4IJJQSY311. 

dark greenish grey mm-lhick mud at 603 cm, 618 cm, 640 cm and 652 cm; 5GY411. 
675-706 cm: olive grey silly mud, weakly biolurb; 5Y412. 

706-749 cm: dark grey 10 very dark grey silty mUd. weakly bioturb.; 5Y4!1 105Y311. 

749-756 cm: olive grey silly mud, mod. biolurb.; 5Y4/2. 
756-788 cm: dark grey to very dark grey silly mud, weakly bioturb.: 5Y4l.:1JQS'(3!:L 

788-797 cm: greenish grey foram·bearing silly nanno mUd, weakly bioturb.;lQY!?lt 

797·826 cm: dark grey silly mud, few forams, weakly bioturb., faint monosulph. tubes; SY4iJ. 

826-834 cm: greenish grey foram·bearing silly nanno mUd, weakly biolurb.; 10Y5/l. 
834·855 cm: dark grey silly mUd, few forams and some nannos, weakly biolurb.; N4. 

855-864 cm: greyish brown silly mud: 2.5Y5/2. 
864-865 cm: lighl brownish grey very fine sand/siit; 2.5Y6/2. Turbidite 
865-894 cm: greyish brown silly mUd. weakly bioturb., faint monosulph. burrow tubes; 2.SYliL2 

894-901 cm: greenish grey foram-nanno ooze; 10Y5/1. 

901-920 cm: dark grey fora m-bearing silly nanno mud, weakly biolurb., faint monosulph. burrow 
tubes; 5Y4LL 

920-957 cm: dark grey 10 very dark grey silly nanno-bearing mud, weakly biolurb.; 5Y4/1 to 
5Y3/1. 

957-966 cm: dark greenish grey silly mud; 5GY4L:L 
966-972 cm: dark grey to very dark grey silly mUd, weakly bioturb.; 5Y4/1 to 5Y3/1. 
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96 RV METEOR Cruise 65, Leg 2, Dakar - Las Palmas 

GeoB 9613-2 
Date: 23.07.05 Position: 13° 30.80' N 18° 50.80' W 

Water Depth: 3936 m Core Length: 9.72 m 

Reflectance [0-255] Red I Blue Ratio Porosity [%] Susceptibility [10-6 SI] 
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Physical properties of gravity core GeoB 9613-2. The dashed lines indicate the ends of 

the 1 m sections of the core. 
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RV METEOR Cruise 65, Leg 2, Dakar - Las Palmas 

GeoB 9614-1 Date: 13.07.05 Pas: 13°20.54'N 19°03.56W 
Water depth: 4090 m Core length: 467 cm 

Lithology Slruct. Colour 

ss 

IDYRSli 
10YR6i3 

Comments 

0-5 cm: 
5-22 cm: 
22-29 cm: 

brown soft foram-nanno mud. sponge spicules; 10YR5/3. 
pale brown forarn-nanno ooze, weakly bioturb.; 1 QYR6i3. 
light brownish grey to greyish brown fora m-bearing nanno mud, weakly bioturb.; 
lQYRBI2JoJQYRSi2 

29-44 cm: grey to dark grey fora m-bearing nanno mud; gyg/1JotiY4!J. 
3 mm-thick dark greenish grey stiff mud/clay at 30 and 35.5 cm; gG_vAL1. 

44-46.5 cm: grey silty foram-bearing nanno mud; 5Y5/1. 
46.5-50 cm: dark grey silty foram-bearing nanno mud; 5Y4/1. 
50-57 cm: greyish brown very fine quartz sand; lOYRR/2. Turbidile Ts, (0) 
57-64 cm: dark greyish brown foram quartz fine sand; 2.cRY4/2 .. .Turbidite Ts,(C) 
64-65 cm: greyisl1 brown mud; 2 .. fiY412. 
65-70/71 Cm: grey silly mud; 5Y4!1. 
70171-84 cm: dark greyish brown laminated fine sand: 2.tiY4i2.. Turbid;leTs, (D) 
84-94 cm: very dark grey silty siliceous mud: 5Y311. 
94-100/103 cm: dark greyish brown fine quartz sand; 2.5YR412. Turbidite Ts, 
10011 03-135 cm: very dark grey to black silty mud with some forams. 

135-140 crn: dark grey to olive grey silty mud; sY.4LLtoJ?.Y4!.2 .• 
140-270 cm: very dark grey to black silty mud. weakly bioturb.: 5Y411 to 5Y311. 

dark greenish grey stiff mud/clay bands of several mm thickness at 244 cm, 254/255 
cm, 268 cm and 269 cm. 

270-278 cm: dark grey to olive grey silty mud, 5Y 4/UQ_.5Y4f2_. 
278- 285 cm: dark grey silty mud: 5Y 4L1. 
285-295 cm: dark greenish grey silty mUd, some torams, weakly bioturb.: 5GY411. 
295-304 cm: dark grey silty mUd, some forams, weakly bioturb.: 5Y411. 
304-317 cm: greenish grey foram-bearing nanno mud, weakly to mod. bioturb. (Zoophycos, 

Chondrites); 1 QYg/1" 
317-353 cm: dark grey to olive grey foram-bearing silly mud, weakly bioturb.;tiY411tQ_5Y4.i2.. 

intercalations of: dark greenish grey 1-3 mm thick stiff clay/mud bands at 280 cm, 
282 cm, 320 cm, 323 cm, 346 cm. 360 cm and 368 cm; 10GY4!1 

353-360 cm: dark greenish grey foram-nanno mud, weakly bioturb.; 10Y4!1. 
360-368 cm: dark grey foram-bearing silty mud, weakly bioturb.; sY.4/1., 
368-384 ern: very dark grey silty mUd, Some forams, weakly bioturb,; 5Y::3I)' 
384-411 cm: dark grey siliceous silly (quartz) mud, weakly bioturb.; ;;Y411. 
411-417 cm: grey to dark grey foram-bearing nanno mUd. mod. bioturb.: 5Y5!1 to 5Y4!1. 
417-425 cm: greenish grey foram ooze; 10Y5!1. 
425-434 cm: greenish grey foram-nanno ooze, weakly bioturb.; 10Y5!1. 

2 mm-thick olive mud layer at 431 cm. 
434-439 cm: greyish brown very fine quartz sand to siit; 2.5Y5/2. Turbidite Ts, (D) 
439-440.5 cm: clark greenish grey stiff mud/clay; 5GY 4/1. 
440.5-448 cm: olive grey silty mud. weakly bioturb.; fdJiI£ 
448-467 cm: greyish brown laminated very fine sand to silt; 2.RYti/2. Turbidite Ts, (D) 
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98 RV METEOR Cruise 65, Leg 2, Dakar - Las Palmas 

GeoB 9614-1 
Date: 13.07.05 Position: 13° 20.54' N 19° 03.56' W 
Water Depth: 4090 m Core Length: 4.78 m 

Reflectance [0-255] Red I Blue Ratio Porosity [%] Susceptibility [10-6 SI] 
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Physical properties of gravity core GeoB 9614-1. The dashed lines indicate the ends of 

the 1 m sections of the core. 
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RV METEOR Cruise 65, Leg 2, Dakar - Las Pa/mas 

GeoS 9615-1 Date: 14.07.05 Pas: 13°23.68'N 19°06.2TW 
Water depth: 4180 m Core length: 930 cm 

Lithology StrucL Colour 
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ss 

ss 

Comments 

0-4 cm: 
4-8 cm: 
8-21 cm: 
21-28 cm: 

28/32 cm: 
28-47 cm: 
47-52 cm: 
52-60 cm: 
60-72 cm: 

72-72,5 cm: 
72,5-80 cm: 
80-126 cm: 
84-85 cm: 
88-89 cm: 
94-95 cm: 
'102-103 cm: 

brown soft foram-nanno mud, tOY.Rsl1 
pale brown foram-nanno ooze, weakly bioturb., 10YB.9/3. 
light brownish grey to greyish brown foram nanno OOze, weakly bioturb., 1 QYR6/2 to 1QYB;;!2. 
iight brownish grey to greyish brown, foram-bearing nanno mud. weakly bioturb. 10YR612Jo 
10YR512. 
dark greenish grey. stiff mud, 5GY 411. 
grey to dark grey, foram-bearing nanno mud, weakly bioturb., 5YSillQJ:!Y 411. 
greenish brown to light olive brown. very fine laminated sand. 2.5Y5!2 to 2.5Y5/3. turbidite Ts1 
no description 
greenish grey to dark greenish grey, laminated fine sand grading upward to very fine sand. 
10Y5!1 to 1 OY 4/1. turbidite Ts2 (D) 
dark greenish grey mucl. pGY 4/1. 
alternating layers of fine and very fine sand, laminated throughout, turbidite Ts3 
dark greyish brown. silly mud, weakly bioturb., ;Z~;;Y4/2. 
light olive brown, very fine sand to silt layers, 2.5Y5J3. turbidite Ts4 (D) 
light olive brown. very fine sand to silt layers. 2.5'1'513. turbidite Ts5 (D) 
light olive brown. very fine sand to silt layers, 2.5Y5/3. turbidite Ts6 (D) 
light olive brown, very fine sand to silt layers. 2.5Y5/3. turbidite Ts7 (D) 

126-144 cm: dark grey, silty mud, weakly bioturb., 2.,.5,(4/1.. 

144-244 cm: dark greenish grey, fine quartz sand. foram-bearing (matrix content? eventually sandy debrite 
or turbidite D unit). grain size appear to be quite uinform. lOY4!1. 

244-265 cm: dark greenish grey, fine to very fine quartz sand. mixed with forams, 10Y4!1. turbidite Ts8 

265-279 cm: 

279-289 cm: 
289-295 cm: 
295-300 cm: 
300-340 cm: 

340-373 cm: 

373-381 cm: 

381-408 cm: 

408-417 Cm: 

417-436 cm: 

436-440 Cm: 

440-478 cm: 

478-499 cm: 
499-512 cm: 

dark greenish grey, fine to medium sand, with forams, 10Y4/1. turbidite Ts8 

dark greyish brown. silly mUd, mode rally biolurb (Chondrites), 2~5Y412. 
dark greyish brown to very dark greyish brown, silty mud, weakly bioturb., 2.;;'(4/2.1.9.2.5'(4.13. 
dark greenish grey. silty mud, 10Y4/1. 
dark greenish greyJine to very fine qualz sand, mixed with forams. laminated up to 303 cm, 
cross bedded above, 1 QY4/1. 

very dark greyish brown, silly mud, Z,.!"i,{4IQ. 

dark olive grey, silty mud, bioturb., 5'{3/2. 

very dark grey, silty mud,biolurb ... S,(3/.1.. 

dark olive grey, silly mud,bioturb.; 5Y3/2. 

very dark greenish grey, foram-bearing silty mud, single monsulph. spots, 10Y3/1. 

dark olive grey, silty mud with fine sand on base, ;i'{Qi2, lurbidile Ts 9 

very dark grey, foram-bearing silty mud, p'{_3Lt. 

very dark grey, foram-bearing silly mud, 5Y3J1. 
olive grey, silty mud, 5Y4f2. 
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RV METEOR Cruise 65, Leg 2, Dakar - Las Palmas 

GeoS 9615-1 

Comments 

512-529 cm: 

529-540 cm: 
540-545 cm: 
542 cm: 
545-570 cm: 

570-577 cm: 

577-600 cm: 

600-619 cm: 

619-636 cm: 

636-645 cm: 
645-664 cm: 

664-665 cm: 
665-675 cm: 
675-677 cm: 
677-680 cm: 
680-685 cm: 
685-694 cm: 
694-708 cm: 
708-709 cm: 
709-716 cm: 
716-717 cm: 
717-721 cm: 
721-740 cm: 

740-780 cm: 
755-757 cm: 
768-769 cm: 

780-801 cm: 

801-802 cm: 
802-817 cm: 
817-832 cm: 

8251826 cm: 

Date: 14.07.05 Pas: 13°23.6S'N 19°06.2TW 
Water depth: 4180 m Core length: 930 cm 

very dark grey. silty mud, tiY;Vl. 

grey, silty mud, bioturb .. 5Y5jl. 
dark grey. silty mud, weakly bioturb .. 5Y 4/1. 
dark greenish grey. mud band, !LGY4!1. 
dark grey. fora m-bearing silty mud, weakly bioturb., 5Y4/1. 

grey, foram-nanno ooze, weakly bioturb .. N5. 

dark greenish grey. foram-bearing silty mud, weakly bioturb., 1Q.Y.1Ll. 

dark grey to olive grey, silty mud, few forams. weakly bioturb., 5Y4!1 to 5Y4!2. 

greenish grey, foram-nanno ooze, weakly bioturb., JOYR(J. 

greenish grey, fora m-bearing silty nanno mud, weakly bioturb., lQYilLl. 
dark grey to olive grey, silty mUd, weakly bioturb., il.Y4Lt to ilY31?,· 

light olive brown, very fine quariz sand, fiY5D .. lurbidile T510 
dark grey to olive grey, silly mUd, weakly bioturb., fiY4Ll to;;Y412. 
light olive brown, very fine quartz sand, 5Y5/3. turbidite T511 
dark grey to olive grey, silty mUd, weakly bioturb" 5Y4!1 to sY4J2· 
light olive brown, very fine quartz sand, laminated througl10ut, s.Yfi/;J .. turbidite T512 
dark grey to olive grey, silty mud, weakly bioturb., 5Y4i1 to (iY4!2. , 
light olive brown, very fine quartz sand and silt. laminated throughout. 5Y5/3 turbidite T513 
dark grey. silly mud, weakly bioturb., §Y4/1, 
light olive brown, very fine quartz sand and silt, laminated throughout, (iYRI..::l, turbidite T514 
very dark grey, silty mud. 5Y3J1, 
light olive brown, very fine quartz sand and silt, laminated throughout, 5Y5/3. turbidite Ts15 
dark grey to olive qrey, silly mud, weakly bioturb., sY4L1. to sY4L2. 

dark grey, silty mud, moderatley bioturb., 5Y4J1. 
dark greenish grey colored band 
dark greenish grey colored band 

olive grey to dark greenish grey, fine to very fine laminated quartz sand, sYf;/2 to 1,OY4L1. 
alternating layers of fine sand and very fine sand, turbidite T516 (D) 

clark grey. silly mud, 5Y 411 , 
dark greyish brown to greyish brown, laminated very fine sand and silt, 2"fiY4!.?'. turbidite T5 16 (D) 
dark 9rey, silly mud, weakly bioturb., 5.Y.4L1 .. 

dark greenish grey, mm sized, mud layer, sQY411.. 

832-857 cm: very dark greenish grey, silty muel, weakly bioturb., 1 OY3/1. 

857-890 cm: dark grey, silty mud, weakly bioturb., N4. 

890-894 cm: greenish grey, nanno mud to ooze, lew lorams, weakly bioturb., j OY5J1. 

894-910 cm: very dark grey, silly mUd, weakly bioturb .. SY411. 
910-918 cm: greenish grey, forarn-bearing nanno ooze, weakly bioturb., .1QY;i!J· 

918-930 cm: dark grey, silly mud, weakly bioturb., 2.SY4i1. 



RV METEOR Cruise 65, Leg 2, Dakar - Las Palmas 

GeoS 9615-1 
Date: 14.07.05 Position: 13° 23.68' N 19° 06.27' W 

Water Depth: 4180 m Core Length: 9.3 m 
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Reflectance [0-255] Red / Blue Ratio Porosity [%] Susceptibility [10-6 SI] 
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Physical properties of gravity core GeoB 9615-1. The dashed lines indicate the ends of 

the 1 m sections of the core. 



102 RV METEOR Cruise 65, Leg 2, Dakar - Las Palmas 

GeoS 9621-3 Date: 17,07.05 Pas: 19°39.3TN 16°56.35W 
Water depth: 52 m Core length: 574 cm 

o Lithology Struct. Colour 
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Comments 

0-61 cm: 

61-62 cm: 

dark greenish grey. sandy. silty mud with abundant shells and shell fragments. 
H2S-smell, 10Y4i2. 

very dark grey. (foram-bearing) sandy, silty mUd. sulfat reduction horizon (?), shell 
fragments, N3. 

intensive 

62-237 cm: dark greenish grey, sandy, silty mud with abundant shells and shell fragments, intensive H2S
smell, 10Y412. 

237-474 cm: dark greenish grey, sandy. silly mUd, with less shell fragments. intensive H2S-smell, 10Y4l2. 

285 crn: plant fragment (wood fragment ?) 

474-574 cm: core not opened, OSL-dating 



RV METEOR Cruise 65, Leg 2, Dakar - Las Palmas 103 

Water Depth: 52 m Core Length: 4.74 m GeoB 9621-3 
Date: 17.07.05 Position: 19° 39.37' N 16° 56.351 W 

Reflectance [0-255] Red I Blue Ratio Porosity [%] Susceptibility [10-6 SI] 
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Physical properties of gravity core GeoB 9621-3. The dashed lines indicate the ends of 

the 1 m sections of the core. 
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RV METEOR Cruise 65, Leg 2, Dakar - Las Palmas 

GeoB 9622-3 Date: 18.07.05 Pas: 19°14.85'N 18°33.19·W 
Water depth: 2879 m Core length: 1031 cm 

Lithology StrucL Colour 

S 

S 

s 

ss 

ss 

ss 

s 

5Y412 

I 
f 
lSY4/2 

I 
l. .. 

Comments 

O~fcm: olive brown foram-bearing silty mUd. 2.15YAi~. 
1-41 cm: olive foram-bearing silly mud. weakly bioturb., 5Y4f3. 

strong H2S-smell over the complete core 
41-78 cm: greenish grey foram-bearing siity mud, weakly bioturb., 10Y511. 

78-109 cm: dark olive grey silty mud with burrows of Zoophycea, 5Y3f2. 

109-119 cm: olive grey foram-bearing silly muddy fine sand, 15.1'412 .. turbidite Ts1 

119-174 cm: olive grey foram-bearing silty mud, bioturb., 5Y4/2. 

5Y4/1 

174-211 cm: olive foram-beraing silty mud, bioturb., 5Y4f3. 

211-257 cm: olive grey foram-bearing mUd, monosulph. spots, 15Y4/2. 

257-321 cm: dark greenish grey fora m-bearing silty mUd, weakly bioturb., 10Y4/1. 

321-344 cm: dark greenish grey fine sand, 10Y4L1. turbidite Ts2 

344-394 cm: olive grey foram-bearing mud, weakly bioturb., monosuiph. spots, 5Y4/2. 

:lQ.l-415 cm: dark olive grey silty mud. bioturb. in the upper part, 5Y3/2. 

·115-·117 cm: very dark grey quartz fine sand, 9..Y3/1. turbidite Ts3 
.: 17-431 cm: dark greenish grey silty mud, 10Y4f1. 

431-453 cm: greenish black quartz fine sand, .10.1'2,15/1.. turbidite Ts4 

,1'.':-456 cm: black medium to fine sand (erosive contact or base?),15Y2,.15fJ. turbidite Ts4 
,! ',6-459 cm: very dark greenish grey foram-bearing mUd, .1Q'y3f1.. 
4S~j-552 cm: olive grey foram-bearing silly mUd, weakly bioturb, 5Y412. 
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RV METEOR Cruise 65, Leg 2, Dakar - Las Palmas 

GeoB 9622-3 Date: 18.07.05 Pas: 19°14.85'N 18°33.19·W 
Water depth: 2879 m Core length: 1031 cm 

Lithology Struc!. Colour 
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Comments 

552-605 cm: olive fora m-bearing mud. monosulph. spots, i?Y41::l. 

605-613 cm: dark olive grey foram-bearing mud, weakly bioturb., fif.2l2. 

613-624 cm: olive grey foram-bearing silty mud. monosulph. spots, weakly biolurb., 5Y412. 
624-629 cm: olive grey silly mud, tjY4!2. 
629-639 cm: olive grey fine (mm-sized) laminated fine sandlsilt layers, 5Y4/2. turbidite T55 
639-641 cm: very dark grey fine sand. 5Y3/1.. tubidite T55 
641-657 cm: dark greenish grey foram-bearing silly mud, monosulph. spots, lQY41J. 
657-672 cm: dark olive grey foram-bearing mud, weakly bioturb., 5Y3/2. 

672-679 cm: very dark grey mud, weakly bioturb., 5Y3f1. 

679-680 cm: very dark greenish grey foram-bearing fine sand, 10Y311. 
680-700 cm: dark greenish grey foram-bearing silly mud, JQY4L1. 

700-716 cm: dark greenish grey silty muddy foraminiferal ooze, 10Y4/1. 
716-721 cm: olive grey silty muddy foraminiferal ooze. 5Y412. 

721-735 cm: dark olive grey silty muddy foraminiferal ooze, 5Y3/2. 

735-771 cm: olive grey muddy silty foraminiferal ooze, 5Y4!2. 

771-782 cm: olive muddy silty foraminiferal ooze, 5Y4f3. 
782-787 cm: olive grey silly mUd, 5Y412. 
787-788 cm: dark grey silt, 5Y4/1. 
788-799 cm: dark olive grey muddy foraminiferal ooze, 5Y3i;?. 
799-813 cm: olive grey muddy foraminiferal ooze, monosulph. spots,i?Y4l2. 

813-842 cm: dark olive grey silty muddy foraminiferal ooze, 5Y::l12. 

842-848 cm: olive grey muddy foraminiferal ooze, 5Y4I2. 
848-853 cm: olive grey foram-bearing silty mud, monosulph. spots, weakly bioturb., 5Y4/2. 
853-891 cm: dark olive grey muddy foraminiferal ooze, monosulph. spots, 5Y312. 

891-902 cm: olive grey muddy foraminiferal ooze. weakly biolurb., monosulph. spots, 5Y412. 
902-910 cm: olive grey silly muddy foraminiferal ooze, 5Y4/2. 
910-914 cm: dark olive grey mUd, weakly biotrub., 5Y312. 
914-915 cm: dark grey silt, 5Y3/1. 
915-930 cm: olive grey foram-bearing mud, biolurb., 5Y412. 
930-944 cm: dark olive grey silly mud, biotrub., 5Y3i2. 
944-945 cm: dark olive grey foram sand, i?Y312. 
945-966 cm: olive grey foram-bearing mud, weakly bioturb., 5Y4i2. 

966-979 cm: dark olive grey foram-bearing mUd. bioturb .. 5Y3/2. 
979-1031 cm: olive grey silty, muddy foraminiferal ooze, 5Y4i2. 
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RV METEOR Cruise 65, Leg 2, Dakar - Las Palmas 

GeoS 9622-3 

Lithology Struct. Colour Comments 

Date: 18.07.05 Pas: 19°14.85'N 18°33.19'W 
Water depth: 2879 m Care length: 1031 cm 

979-1031 cm:olive grey silty. muddy foraminiferal-ooze. pY4!2. 



RV METEOR Cruise 65, Leg 2, Dakar - Las Pa/mas 107 

GeoB 9622-3 

Reflectance [0-255] 
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o 

Date: 18.07.05 Position: 19° 14.85' N 18° 33.19' W 
Water Depth: 2879 m Core Length: 10.31 m 

Red / Blue Ratio Porosity [%] Susceptibility [10-6 SI] 
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Physical properties of gravity core GeoB 9622-3. The dashed lines indicate the ends of 

the 1 m sections of the core. 



108 RV METEOR Cruise 65, Leg 2, Dakar - Las Palmas 

GeoS 9624-1 Date: 20.07.2005 Pas: 20 0 30.63'N 20 0 39.51'W 
Water depth: 3894 m Core length: 1118 cm 
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Lithology Struct. 
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Colour Comments 

0-14 cm: 
14-18 em: 

18-32 cm: 

33 cm: 
33-43 cm: 
43-51 cm: 
51-130 cm: 

light brown Coram nanno oozc: 7 .... :':.'/.6.1.3. 
light brownish gray to dark gray mottled j~'ram nanno ooze. weakly biolurbatcd: 
.1.OYEN2 
light gray to light brownish gray l()ram nanno ooze. weakly bioturbatcu; .litY7!1. 
to IOYR6!2 
2 mm dark greenish gray mud layer: 5GY4i1 
light greenish gray J(Jram bearing siliceous nanno mud: 10'1'711 to IOY6i! 
greenish gray 1'ora111 bearing siliceous oanno mud; lQ.Y(~::l 
[greenish) olive gray silly siliceous natltlo bearing mud. moderately bioturbatell 
with dark olive gray layers (- bioturbated mud layers): 5Y5Dm()ttl~d ,)'iJh51'4/2 

weak dark green anJ gray coloured bands of mm-thick mud layers at: 72, 77. t;1. 100. 102. 112. 115 cm: 
5G'{4!1 

133-134cm: 
130-144cm: 
144-150 cm: 
150-156 cm: 
153 cm: 
1:'6-160 cm: 
160-163 cm: 
163-167em: 
173-174 cm: 
164-188 cm: 

I~K-190cl11: 

190-210 cm: 
205-207 cm: 
210-212 cm: 
211-122 cm: 
222-225 cm: 
22:i-250 cm: 
250-252 cm: 
252-253 em: 

"Ts" 

gr~enish gray :-jilty siliceous foram nanno J11ud: 5'{5!! (A) 
olive gray siliceous nanllo mud; 5Y 41] (B) 
light gray siliy quartz sand (Tm-Ts) 
see A 
scc B 
dark gray very tine quartz sand (Turbidite D) 
dark gray very fine quartz sand 
(greenish) olive gray siliceous foram bearing nanno mud, with olive gray 
coloured banding, moWed by moderate bioturbatioll (Chondrilcs. faint 
monosul1ldic burrows) 
dark gray very tine quartz sand 
scc 165-188 cm 
dark olive gray hand 
dark gray very fine sand 
sce A 
sce B 
scc 1 64- 188 cm 
olive gray silty siliceou, mud (Illud flow'?) 
dark gray vcry tine quartz sand (turbidite D) 

couplets of thin basal dark gray very tine sand and olive gray siliceous Illud at top at: 264-266,282-283 CIll 

253-330 cm: background sediment': (greenish) oiive gray siliceous foram-nallllo bearing mud. 
with olive coloured l11ottling. moderately bioturbated throughout 

294-295 cm: olive gray siliceous homogenous mud layer 
3l9-320 cm: olive gray siliceous homogenous mud layer 
dark greenish bands m: 301. 312. 316 cm 

330-4:;0 cm: backgrollnd sediment: (greenish) olive gray siliceous nanno mUd. moderately 
molllcd by bioturbation, with oli\\; gray burrow fillings throughout 

dark gray tine to very l1nc quartz sand (turbidite D~ overspill tine sands) at: 336-338. 342-344. 330-381. 
383 (3 mm l, 385 (2 mm). 387-388 cm 

dark greenish gray stiff mm-thick mud at: 352, 357, 365 cm 

olive gray siliceous homogenous nanno mud (turbiditc E, mud 110WS) at: 342-344,375-378,399,5-400.5 
cm 

436-456 cm: 

456-461 cm: 
461-4XI cm: 

481-4X2 cm: 
4X2-492 cm: 
492-495 cm: 
49~-496 cm: 
496-498 cm: 
499,5-501.5 cm: 

gray to olive gmy {'-'ram nallno ooze, weakly bioturbated 

olive gray siliceoLls nanoo mud (B) 

greenish gray foraIllnanllo ooze. weakly bioturbatcd (A) (faint bmrolVs. 
Planolitesj 
dark gray very fine quartz sand (turbi<iite DJ 
see A 
scc B 
very dark gray silt (turbiditc Dj 
see 13 
sce 13 
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RV METEOR Cruise 65, Leg 2, Dakar - Las Palmas 

GeoS 9624-1 Date: 20.07.2005 Pas: 200 30.63'N 20 0 39.51'W 
Water depth: 3894 m Core length: 1118 cm 

Uttlology Struct. 
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Colour 

5Y611 
to 
5Y612 

10YR612 

2.5Y611 

iOYR6!1 

2.SY6/1 

SGY6i1 

10YR6/1 

2.SY611 

10Y611 

Comments 

501,5-505 cm: 
505-SIO cm: 
510-530 cm: 

517-518 cm: 
522-524 cm: 
530-560 cm: 

560-564 cm: 

564-605 cm: 

605-630 cm: 

630-651 CI11: 

644 cm: 

651-670 cm: 
670-682 CI11: 

682-683 cm: 
683-688 cm: 
688-700 cm: 
700-704 cm: 
704-762 cm: 
726-790 CIll: 

766-767 cm: 
774-775.5 cm: 

79] -823 cm: 

sec A 
sec B 
greenish gray siliceous foram bearing nanno mud, moderately 
bioturbatcd (Planulitcs. f~lillt monosulfidic burrows); IOY5!] 
sec B 
sec B 
greenish gray foram bearing siliceolls nall110 mud, moderately 
bioturbatcd by cm-sized tubes. f~lillt 1110110SlIlfidic burrows 
dark gray fine to very fine quartz sand, laminakd throughout (tllrbiditc 
D) 
greenish gray {oram bearing siliceous nanno Illud, Illoderately 
biotllrbated by elll-sized tubes. faint mOllosulfidic burrows (olive gray 
filling); 10Y5i1 
greenish gray foram 1l3nllO 007e. weakly to moderately bioturbated; 
IOY5!J 
olive gray siliceous nalll10 mud. moderately bioturbated;~'y5i;: 
3-m111 thick dark gray very fine quart7 sand (Ts, spillovct' turbidite); 
iYjil 

grayish brown nanno foram 007e. moderately bioturbated; ;;j):~5i2 
olive gray siliceous nanno mud. moderately biotllrbatcd: )J:2L;; 
olive gray siliceous mud; 5Y 4/2 
see 670-682 em 
dark greenish gray siliceous mud. moderately bioturbatcd; J OY4!l 
grayish brown na11110 foram ooze,ll1oderatcly bioturbatcd; 2.5Y5/2 
dark greenish gray siliccous mud. moderately bioturbatcd; I OY 4/1 
gray to olivc gray nanno mud, few forums, moderately bioturbated. 
(blmows often with dark olive filling. stretched Planulites type, iilint 
1110nosulfidic tubes); 5Y5il to 5Y5!2 

diffuse olive gray siliceous mud layer 
couplet of olive gray mud and very fine quartz salld (Ts, spill over 
turbidites) 

gray to light olive gray foram bearing nanl10 mud, moderately 
bioturbated (faint l11onosulfidie tubes + defo11l1Cd Planulitcs); 5Y6!J to 
5Y6/2 

dark greenish mm-sized mud bands at: 791, 804 cm 

823-834 CI11: 

823-834 cm: 
834-850 cm: 
R50-RSo cm: 
856-R75 cm: 
875-880 cm: 
RSO-9]3 cm: 

913-9 1 5 cm; 
915-929 cm: 
929-945 cm: 
945-958 cm: 

958-978 cm: 

light brownish gray foram nanI10 ooze, \veakly bioturbllted; IOYR6!2 
light brownish gray toram nanno ooze. weakly biomrbated; lQ.YJs!'!!;; 
gray nal1no foram ooze. weakly bio(urbated; 2.5Y6!1 
grayish brown toram nanno ooze, weakly bioturbated: 2.,;).Y2!2 
light brownish gray 10ra111 nUllno ooze, weakly bioturbat.:d: 10YR6i2 
grayish brown foram nanno oozc:2,)Y5!1 
greenish gray 10ram nanno ooze, moderately bioturbated (faint 
ll1ollosulfidic tubes. stretched mm-sized burrows); 10Y5/l. 

olive gray siliceouS nanno mud 
gray joram nanl10 mud, moderately bioturbaled; 2.5Y6/l 
greenish gray foram l1anno mud, moderately bioturbated, 5GY6!l 
light brownish gray nanno forall1 ooze, weakly bioturbated; lOYR6i2 

gray foram llal1110 ooze. weakly bioturbated; 2,5Y6il 

109 



110 RV METEOR Cruise 65, Leg 2, Dakar - Las Palmas 

GeoB 9624-1 

10 
Lithology Struct. Colour 

ss 

10.5 

Next Page: 

Comm8rits 

978-]017 CI11: 

1017-1019 CIll: 

1019-1118 cm: 

Date: 20.07.2005 Pas: 200 30.63'N 200 39.51·W 
Water depth: 3894 m Core length: 1118 cm 

greenish gray foram bearing siliceoLls nanno mud. moderately 
bioturbatcd (olive gray fillings); 5GY5il 
(layer) 
see 978-1017 cm 

Physical properties of gravity core GeoB 9624-1. The dashed lines indicate the ends of 

the 1 m sections of the core. 



RV METEOR Cruise 65, Leg 2, Dakar - Las Palmas 

GeoS 9624-1 
Date: 19.07.05 Position: 20° 30.63' N 20° 39.51' W 

Water Depth: 3894 m Core Length: 11.18 m 
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Reflectance [0-255] Red I Blue Ratio Porosity [%] Susceptibility [10-6 SI] 
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RV METEOR Cruise 65, Leg 2, Dakar - Las Palmas 

GeoS 9626-1 Date: 20.07.2005 Pas: 20029.32'N 20042.26'W 
Water depth: 3926 m Core length: 420 cm 

Colour 

25\'6/2 

10Y5l1 

i ~y'I"\ \ 

10 
1. 5'(("."; 

Comments 

. ()~IO cm: 

10-25 cm: 
brown nanno 1'Ol'3m ooze, weakly bioturbakd; 7.5YR513 
pale browll llallno f'oral1l 007.<0, ,~cakly biolurba;~~I;i()YR6/3 

25-31 cm: brown foram 113nnO ooze. weakly biolurbatcd; lOYR5/3 
31-06 cm: olive gray tIne quartz sand. laminated at 31-43 cm, tOJl brownish and 

greenish dceolourized due to oxidation; 5Y 5/2 (TJ) 
"flow str[(cl1lres/bl'l11ed dllrillg OIH'lIillg u/the cure 

66-74 cm: 

74-79 cm: 
79-121 cm: 

121-131 cm: 

137-141 cm: 

dark gray (somewhat brownish) very fine quartz sand and silt: ,iY 41 t 
cr,2) 
greenish gray nUllllO lllud, fc\v forams; 10Y511 
alternation of thick layers of dark gray and greenish gray fine and very 
line quartz sand; 5Y4il to 5Y5!2 (1',3) 

dark greenish gray very fine quartz sand; IOY4/J (1',4) 

couplets of olive gray nanno mud and dark very tine quartz sand; 5Y 412 
(1',5) 

*{low Sil'llcluJ'es/ormed during opel1ing nf'tlle core 
141-162 CI11: greenish gray siliceous nanno mud. some forams; 5Y5!1. lA) 

162!IM-169!168 Gm: 
168!169-173 cm: 
173-182 cm: 
182-184 CI11: 

11\4-190 CI11: 

1':)0-195 cm: 
195-215 cm: 
215-221 CI11: 

221-228 cm: 
22t;- 237 cm: 
23 7-239 cm: 
239-248 cm: 

24S-250 cm: 
25()-260 CI11: 

260-288 CI11: 

2~X-30 I cm: 

\111-.'03 cm: 
~!.I'--'J~ (,In: 
~ '~-.'50 Cll1: 

'."u-~)x cnl: 

.;'~-.\67 CI11: 

,1\--372 CJ11: 

'~2<~75 eln: 
; - '-4()ci cm: 

.1114-407 cm: 

dark gray ilne quartz sand to very fine quartz sand; 5Y 4/l (B) (1',6) 

see A 
see B ('1',6) 
sec A 
sec B (T,7) 
sccA 
sce B (1',8) 
see A 
sce B ('1',9) 

see A 
dark gray very tine quartz sand (1',10) 
greenish gray siliceous nanJlO mud, weakly to moderately biotnrbatcd; 
5Y5/1 
olive gray siliceous nanno mud; 5Y4/2 
olive gray homogenous siliceous nanno mud: ;;Y 41 t with mm-thin 
layers ofvcry lIne sand at: 258,S. 260 cm; 5Y412 (T,lt, 12) 
grayish brown !en-am nanno ooze, moderately bioturbaled: 2.5Y6/2 
olive gray to dark olive gray siliceous nanno mud, moderately 
bioturbated at the top; SY 4/2 to 5Y3!2 
dark gray vcry fine quartz sand (T)3) 
greenish gray siliccous silty nanno mud, moderately bioturbatcd; 10Y5/1 
gray forall1nJnno ooze. weakly biotnrbated; 2.5Y6il 
olive gray homogenous siliceous nanno lllud, llloderately biotnrbuted by 
Chondritcs; :;Y4!2 
dark gray vcry fine quartz sand; 5_Y4J. (turbiditc D) (TJ4) 
olive gray siliceolls nanno ll1ud; 5Y4!2 
dark gray vcry tine quartz sand. laminated throughout; 5Y 4! I (1',15) 
gray to light brownish gray nanno foram ooze, weakly bioturbatcd; 
2.SY6/l to 2,5Y6!2 
gray siliceous nanno mud, weakly bioturbated; 2"5Y6LL 

[404-420 cm 0::1' /. , .. " of lOP sequence by wave hieve during coring] 
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GeoB 9626-1 

Reflectance [0-255J 

20 60 100 

o 

Date: 20.07.05 Position: 20° 29.32' N 20° 42.26' W 
Water Depth: 3926 m Core Length: 4.20 m 

Red / Blue Ratio Porosity [%] 

1.4 1.8 2.2 40 60 80 
11 1 1 Ii 1 1 1 1 11 !I 1 11 1 1 Ii 

Susceptibility [10-6 SI] 

40 60 80 100120 140 

LL.L.LUJ~~~j:- 0 

2 

3 3 

4 4 

Physical properties of gravity core GeoB 9626-1. The dashed lines indicate the ends of 

the 1 m sections of the core. 
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RV METEOR Cruise 65, Leg 2, Dakar - Las Palmas 

GeoB 9627-1 

Lithology Struct. Colour 

1- ~-t-- +-'"1-

+ + -!- + 
+++ 

+ :+- -+- +-

Comments 

12-26 cm: 

26-33 CI11: 

33-39 cm' 

39-40 cm: 
40-43 cm: 
4.1-54 CIll: 

5--+-55 cm: 
55-57 cm: 
57-65 CIlI: 

65-72 cm: 
72-76 cm: 
76-79 cm: 
79-xl cm: 
81-1\2 cm: 
82-1)3 cm: 
~3-X9 cm: 
g9-9l cm: 
91-97 cm: 
97-09 cm: 
99-102 cm: 
IO}-1 10 cnl: 

J lO~ J 15 nu; 

115-1 IX cm: 
] 1:';-125 ~m: 
125-126 cm: 
J 26-135 Clll: 

135-138 cm: 
]38-144,5 cm: 
144,5- I 46 cm: 
146-150 cm: 
150-155 cm; 
]55-157 cm: 
157-166 cm: 
166-169 cm: 

169-17.1 cm: 
173-180 Clll: 

180-182 cm: 
182-1 R6 cm; 
186-193 CIll: 

193-195 ~m: 
195-199 cm: 
200-20g cm: 

20X-211 cm: 
21 !-213 cm: 
21;\-226 cm: 

226<?JO CIll: 

2~lO-23B (.'11\: 

23X-239 cm: 
239-243 cm: 
2·13-245 cm: 
245-252 cm; 

252-254 cm: 
254-258 cm: 
25g<~{)O cm: 
260-267 cm: 
267-271 cm: 
271-274 cm: 
274-276 CIll: 

276-2R2 cm: 
2~C·2~3 cm: 
283-2R4 cm: 
284-295 cm: 
295-300 cm: 
300-305 cm: 

Date: 21.07.2005 Pas: 20 0 39.52'N 20 0 56,06'W 
Water depth: 4028 m Core length: 305 cm 

light bro\\'ni:-;h gray topalc brown fOr<lm nanno ()ozc. \v~al.j); h·!()turbated: .l.o.YR9.!.~J.Q 
lQYR!L) 

gr(:eni~h gray foram mmno DOLe, weakly biotmb~\kJ; lOY6!1 
dark gr~~nish gr3y homogenous siliceous mmno b-:aring mud. moderately hioturbatcu by 
C!l\lJldntes: ~.\iY 4.:t !D..>Y.4.J. 

dark gray Hnc quartz sand; .~.YA/J. cr"., I) 
olive gray foram bearing nanllo mud; 5"\{~.~~ 
olive gray homogenous silty Il<llln(l bearing mud (nmdflnw), mod~ratcly hiolurbalcd hy 
Cbondntes: 5Y ~;: (1-,,£) 
dark gray very fine quartz sands (B) 
greenish gray homogcntHls mud; JllY5!J. 
1!n.:cnish i!xav {tmUll mmllo (JO/.C: 5(1.1'6; 1 
~!i\'(' gray b~Jtllog('nom; silty ll~mll~~··b~-;·~lg mud; 5Y4/2 (A) (1'",,3) 

sec 57~(\5 
sec (A) (T,.4) 
sce (B) 
see (A) (T,.5) 

'"l' (B) 
see- 57-65 
sec (A) ('1'",6) 
scc 57-65 
sec (A) rr",7) 

couplets of basal dark gray fine sand (! cm) and overlying ollve gray siliceous nJnnu 
nearing mud: .. ~Y4,:;; (A,) (~T,,,,8) 
i)11Y0 gray bODlogenou:::, :-;iliceous nann(l b0aring mud; 5Y4/2 (A1 ) (-:- T,~9) 

grcenish gray Coram hearing nan!lo nmJ: 5Y5!1 (B) 
SC(' A. ( 1'.10) 
see B 
scc '\ I~ T,", 1) 
scc B 
sec A, (" T,mI2) 
SCC}\. (~T,,)3) 

SI.!C B 
sec A, (~T,,,14) 
sec B 
secA, (=T.",lS) 
scc A (," ,till '1'",15) 
scc B 
sceA,( T",16) 
sec A (' still T",16) 
scc B 
scc A, (~T,mI7) 
SCC A, (= '1',,18) 
scc B 
dark gray fine qll~Hiz :sand l lammateJ. overtuyn by homogenous olive gray slliccOllS nanno 
bcaring mud: ~Y4!J'!9.5Y+~ (A,) (~1',.19) 
scc A, (,' '1"0.20) 
greenish gray fora m bearing nanno mud, weakly blO!urbatcd: 5Y5/1. (11) 
sec A, (= '1'",21) 
scc B 
set';\ (' T",22) 
see B 
homogenous olive gray siliceolls nanno hearing mud scc (A.) (= T.,,23) 
sce B 
see A ( .. '1'.24) 

sce B 
sce A (~T,,25) 
scc B 
scc A, (= '1'",26) 
see Il 
scc A,. ( .. '1'.27) 
see B 
see A, (= T",,28) 
sec A, (= T,,)9) 
see B 
sec A, ("" T.",30) 
sce A, (= T"",31-33) 
scc A, ( T,",3~) 



RV METEOR Cruise 65, Leg 2, Dakar - Las Palmas 115 

GeoB 9627-1 
Date: 21.07.05 Position: 20° 39.52' N 20° 56.06' W 
Water Depth: 4028 m Core Length: 3.05 m 

£; 
0.. 
ill 
o 

Reflectance [0-255] 

20 60 100 

Red / Blue Ratio Susceptibility [10-6 SI] 

1.4 1.8 30 50 70 90 
[I I [I I [ I [ 0 

1 

2 

3 

Physical properties of gravity core GeoB 9627-1. The dashed lines indicate the ends of 

the 1 m sections of the core. 
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RV METEOR Cruise 65, Leg 2, Dakar - Las Palmas 

GeoS 9628-1 

Lithology StrucL Colour 

s 

s 10YR712 

s 
lOY712 

s :1OYReiS: 

-~ 

S 10YR7i2 

10YR7!1 

s 

S 10YR7;l 

s 
2.5Y7!1 
to 
5Y6:2 

Comments 

0-2icm: 

27-30 cm: 

30-64 cm: 

6-+-66 cm: 
66-68 eIll: 

(iN-79 cm: 
79-81 CIll: 

81-96 cm: 

96-109 cm: 

I ()9-1~9 cm: 
129-131 CIll: 

131-150 cm: 

150-152 em: 
152-161 CI11: 

161-IMcm: 

164-181 cm: 

181-186 cm: 

186-213 CIll: 

1%-199 cm: 
213-217 cm: 

217-237 cm: 

237-241 cm: 

241-263 cm: 

263-291 cm: 
267-268 cm: 
291-300 cm: 

223-268 cm: 

300-317 cm: 
317-3.11 cm: 
333-347 cm: 
347-364 cm: 
280-468 cm: 
366-3XI cm: 
364-366 cm: 

381 -41 0 CIll: 

410-441 cm: 

441--+91 cm: 

492-499 cm: 

Date: 21,07,2005 Pas: 20 0 37,46'N 20 0 37,30'W 
Water depth: 3928 m Core length: 1054 cm 

palc to light ycllowish brown son and IITt Coram OOle, slightly bioturbatcti, upper 
8 CI1l1llorc hrownish: JoYBbJ.J.P.LO.YJS!L4 
brown sol! line sand turbidite, erosive base. increasingly biolurbated towards the 
top; .U21'RS!3 (T,1) 

olive gray to light brownish gray fora11l ooze, blOlUrbatcd, varying colours from 
bro\v1lIsh gray to greclmll gray. some t11onosllltidic spots: 5Y 512 to 2.5Y6.'2 
dark gray clay horizon, bare oflorams, distorted by bioturbation: .dY4/1 (TmO 
dark grnyish lo olin; bro\vn fc)ram bCilring sand layer, erosional base (?). perhaps 
with genetic contact to T", I; 2,,5~.:l:!LvL;;j~.:L2 ('1')) 
sce 30-64 cm 
olivc gray iill'Um bearing mud horizon, bioturbated: 5Y4i2 
scc 30-64 cm. biolUrbaled, with large burrows tilled with dark greenish '1'", 
material; ;,SY(1/2 
olive gray jtlram ooze, intercalated by th"ee l-cl11 thick pure mud turbidites, bare 
of j(lramS, bioturbated: SV4!2 ('1'",3-5) 
light brownish gray {oralll ooze, some ll1onosulf spots. bioturbated: L5Y 6!2 
olive mud turbidite, bare oft,muns, strongly biomrbated, with a greenish faint up 
to 124 cm: ;3,"(5,{3. ('1'",6) 
light bn.w:msh gray Coram ooze. bioturbatcd by larger burrows containing mud 
turbidite l11akrial: IOYR6.!2 
reddish gray faint blackish horizon; 101<6' 1 (b 1) 
see 131-ISOcl11: lOYR5LUo IOYR5!2 
gray to olive gruv fora m bearing mud turbidite. sharp base, not as darkish green 
as upper mud: ;i.Y~LU<2.i.Y5/~ (T",7) 
grey to light brownish 1'ra1' forum ooze, larger burrows with mud turbidite 
material, bioturbated, 2 blackish laycrs at 176-177, 180-181 cm; I01'R61] \(! 

)OYR6!2 (il2. 3) 
light brownish gray traces of all bioturbated mud turbidite. some !tmmls: 
lOYRC1/2 
light brownish gray (oram ooze, bioturbatcd, some monosuJr spots, rare larger 
burrows: JJLY1{6!2 
reddish gray hint hlackish horizon: IORaiJ (b.t) 
gray ish brown to light olive brown foram bearing lllud horizon, bioturbated; 
2.SY5!2 (0 25Y5i3 (Tm8) 
sec lfit'i-213 cm, light gray, larger m01losulf. spots at the base; IOYR7!lto 
l!lH,-L; 
dark gray clay horizon. bioturbated, greenish colour extends up to 228 CIll; 5Y 4!J 
(T",9) 
lighl brownish gray to gray foram ooze. bioturbated, rare liny monosulf. SPOlS; 
1\LY.R!iJ 
gray to light brownish gray lcm.m ooze: 10YR6!{ to I01'R5i2 
blackish layer (b5) 
light gray to light brownish gray ioram bL'Hring 10 formn ooze, 2 blackish layers 
at 2B2, 285 cm; I OYR6!~ (b6, 7) 
n.S-cm thick grecnish laycrs interealated into the background. partly with regular 
spacing of I cm (g) 
pale brown foram-ooze, bioturbated, base probably sharp 
light gray muddy fora m sand. bioturbated; JQYB7.i.2 
pale brown j()ram bearing mud, biolurbatetl 
light gray muddy t(xam ,and, blolurbated; Jo.YR(liJ 
single large monosulf spots 
light gray fora m ooze, bioturbatcd, a brownish layer at the hase 
reddish gray, blackish layer, gradual al base and top, surrounded by a greenish 
faint (108), greenIsh layers at 375.338 cm; IOYR7!2 
ltght gray muddy foralll sand witb blackish layers at 381-382, 397 cm: IOYR7il 
(b9.1O) 
light gray j,)ram ooze,bioturbatcd. many monosulf spols, colours slightly varying 
from greenish to brownish taints; l.\LYJ\7 12 

light gray to light o[ive gray muddy foram sand. uecrcasing Coram content 
towards the base, abundant lllonoslllf. SPOIS, various colours, same greenish and 
blackish spots, "layering" somehow disturbed!stretched", with several greenish 
coloured clouds: 2.5Y7!to:\Y(i/2 

oJive gray to light o[iw gray clay horizon, strongly bioturbated; 5Y5!2 to 5Y6::~ 

(1'",10) 
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RV METEOR Cruise 65, Leg 2, Dakar - Las Palmas 117 

GeoB 9628-1 

Lithology Struct. Colour Comments 

499-573 cm: 

574-576 cm: 

576-5RO cm: 

588 CI11: 

580-607 cm: 

007-621/62:< cm: 

621!623-648i652 C111: 

Debrite content: 

069-692 cm: 

692-710 cm: 

700-710 cm: 
711-967 CI11: 

752-R08 C111: 

808-896 cm: 

896-929 cm: 

929-967 C111: 

967-1013 cm: 

Date: 21.07.2005 Pas: 20 0 37.46'N 20 0 37.30'W 
Water depth: 3928 m Core length: 1054 cm 

sec 441-491 C111, gray to light olive gray to light brownish gray, with 
defined greenish layers at: 507, SOli. 525. 532, 545 cm. bioturbatcd, large 
bUlTOWS filled with greenish mud, Chondrite-like swarms at 500-505 cm, 
laterally stretched? rare monosulf. spots; 2.51'6/1. 5Y6iJ to 5Y6 i 2. 
lllYR0LL __ WYR0/2 

dark grayish brown coarse silt layer. laterally somehow uislocated or 
massively bioturbateu; 2.5Y4i2 (1')) 
olive gray foram bearing soft clayey muu. laterally stretched, Chonurites 
swanns:;;,Y~i2 
black ish horizon (b I J) 
gray ish brown to gray relatively soft foram bearing lllud, bioturbatcd; 
;;.5Yjil 
olive gray ioram bearing to i,wam ooze, clearly stiffer, a single large 
burrow with greenish mud; 5Y5!2 
dark gray homogenous clast of stilT olive homogenous day. biolurbaled 
by larger burrow filled with lighter material (with bright margins), 
convex surface; 5Y4il (Debritc at 621-1013'! cm) 

1) olive gray silt layer. 2) dark gray sand layer er:?), 3) oliw gray pure 
day (T,:!). 4) gray mud with Ibrams, 4) gray mud with 1'orams. 5) 
Matrix: unsorted coarse to medium sand. 6) Clasts; gray pure stitTclay. 
7) gray slightly foram bearing mud: 5Y4i2, 51'4J]. 5Y51l, 51'6/1 

gray stiffforam bearing homogenous mud. is it a larger clast'? plenty of 
mOl1osulf. spots; 5Y5! I 
pleanty oflaterally elongated lense-shaped clasts. in the lower part 
noaring in a sandv matrix (I dark gray, 2 gray, 3 gray, 4 light gray and 
light olive gray); 5Y411. 5Y5iI. 51'6il. 5Y7il 
(1 light gray, 2 light gray, 3 gray) 
olive gray to olive different foram bearing mud layers. flow structures. 
t:1int monosulf. spots; 5Y5i2 to 5Y5i3 
light gray relatively homogenous unit of stif forum bearing mnd, 
abundant larger 1l1onosulf. spots; ;",Y7!J 

massive flow structurc:s. single clasts floating in an imbo111ogenous 
matrix, faint tiny Illonosulf. spots. some Jayers are coloured like Illud 
turbidites, shear surHlces al: 643-646.661-646.687-693 cm; Matrix: 
5Y5iL 5YS!::>, 2.YoiL Clasts: 5Y5i2, S1'7il 
[For dC/(Ji/cd illferuui STructures see origilla/ core descripti()/I 'I 

relatively horizontally layered unit of foram bearing 111ud allu thin for3111 
mud, in the latter layers are underlain be thin black layer; 5Y6!1 

lighl gray to gray massively nOWT! unit of foram bearing muds ofvariolls 
colours, shear surfaces at 940, 947 CIll; 5Y7il to 5Y6!1 

sequence of horizons offonlm bearing mud. somehow laterally 
siretched; 5Y 5/2 to JOY R6!2 
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GeoB 9628-1 

Lithology Struct. Colour Comments 

-:- ~ -,..-::-

Date: 21.07.2005 Pas: 20 0 37.46'N 20 0 37.30'W 
Water depth: 3928 m Core length: 1054 cm 

;........ -'- ....:.... ..>- 1 () 13-1 043 cm: light olive gray f<mull ooze, bioturbatcd. interlaycred by blackish thin 
layers, faint mOllosulf. spots, but no ckar bedding: 5Y 6!2. 

s 

s 

"No! clear 1Fhell;er the sec/ioll } 0/3·/043 cm is sliIl pari o(the dehrile IIl1il abo\'e 
] 043·1 054 cm: fora m ooze. similar to 10] 3-1 043 em: lYl!2.: layer with slightly sitly 

foram sand at 1045-1046 cm: ;;:-{4iJ (TA) 

Next Page: 

Physical properties of gravity core GeoB 9628-1. The dashed lines indicate the ends of 

the 1 m sections of the core. 
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GeoS 9628-1 
Date: 21.07.05 Position: 20° 37.46' N 20° 37.30' W 

Water Depth: 3928 m Core Length: 10.54 m 
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4.3.1.4 Sampling procedure of Kasten Corer (Kastenlot) sediment profiles 

Due to the high relevance of the shelf around the Gulf d'Arguin as a major source of 

material for the Cap Timiris Canyon, (and due to a mechanical damage of an actually 

available Vibrocorer) we decided to give the Kastenlot a try for a deeper penetration 

through coarser material. This Kasten Corer has a length of 3 m and a diameter of 30 

cm. The weight load is 3.5 tons. Used at one single station, the Kasten Corer has 

penetrated the dense and shell-rich surface sediments for about 1.5 m but did not reach 

the underlying strata that would have been of relevance. The core was photographed 

and transparent, 50-cm long archive boxes have been taken downcore. 

4.3.2 Sedimentology: shipboard results 

4.3.2.1 The Dakar Canyon/Channel System 

Our primary scientific targets have been to detect events and phenomena of sediment 

wasting inside and in the vicinity of the Dakar Canyon in the South East of Cap Verde 

which forms a major pathway and conduit for sediment transfer from the shelf to the 

deep sea. In order to re-construct the variability, frequency and history of sediment 

dynamics the following coring strategy was followed. Three cores (GeoB 9604-9606, 

see Fig. 4.1.2 for location) were positioned on the upper continental slope at about 

2000m water depth where a potential slide just south of the Dakar Canyon had been 

detected by hydroacoustic profiling. In addition, the canyon itself was crossed by coring 

traverses at the middle and lower slope. At the middle slope three cores were 

recovered: (1) in the area close to the thalweg, e.g. Core GeoB 9607-3 (3004 m water 

depth), (2) on a southern terrace, e.g. Core GeoB 9609-2 (2785 m water depth), and (3) 

on the northern flank at 2586 m water depth, e.g. Core GeoB 9608-2 (see Fig. 4.1.4 for 

location). In addition, one core was taken from a deeper location at the southern terrace 

of the Dakar Canyon in 3752 m water depth (GeoB 9610-1). The second traverse 

crossing the canyon at the lower continental slope comprises Cores GeoB 9612-3 from 

the levee on the northern flank at 3893 m water depth, GeoB 9611-1 from the canyon 

floor at 3983 m water depth and GeoB 9613 from the southern flank, where the Dakar 

Slide appears closely beneath the seafloor in the hydroacoustic profiles (see Fig. 4.1.5 

for location). Further downstream, where the Dakar Channel shallows and widens 

considerably, two cores were taken along another traverse, e.g. GeoB 9615-1 from the 

channel floor remnant at 4108 m water depth and GeoB 9614 from a small depression 

incised into Dakar Slide at the southern flank of the remnant of Dakar channel (see Fig. 

4.1.6). 

A surprising result, when opening cores GeoB 9604, 9605 and 9606, was that we found 

no indication for sliding or any other features of mass wasting and downslope 
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movement. With regard to the recovery between 8.0 and 9.5 m, respectively, we should 

have definitely penetrated into the transparent unit displayed in the hydroacoustic 

records. Instead, we found a continuous hemipelagic succession in both cores. The only 

exception is a single thin (8 cm thick) turbidite bed in Core GeoB 9604. Hence, we have 

no explanation for the unusual hydroacoustic character of these sediments, even more, 

since the same lithologic sequences display alternating parallel reflectors at one 

location (GeoB 9605-1, 1912 m water depth) and a transparent layer at the other 

locations (GeoB 9604-3, 1925m water depth and GeoB 9606-2, 2287 m water depth). 

The succession of hemipelagic sediments is characterised by pronounced alternations 

in sediment colour and less by changes in sediment composition. Rhythmic alternations 

of dark olive grey to very dark olive grey sediment packages and light grey to greenish 

grey units are evident at the first view. In contrast, lithologic changes are less 

pronounced comprising alternations of hemipelagic foram-nanno mud and weakly 

siliceous hemipelagic mud. Additionally, foram nanno oozes occurring at distinct levels 

provide a useful tool for a first rough lithologic correlation. Most typical sedimentary 

structures are rhythmic alternations in bioturbation type and intensity. The darker slightly 

siliceous sediments are stronger affected by bioturbation, often displaying well 

developed large Zoophycos burrows, which extend for more than a metre downcore. As 

a first working hypothesis, climatically induced changes in upwelling intensity and 

humidity in the hinterland with variable supply of fluvial suspension load and dust could 

have caused the observed rhythmical changes in sediment character. 

The character of lithologic changes in the background sediments in the cores along the 

traverse at the middle slope remained the same as discussed above. A typical 

succession is revealed by the record of Core GeoB 9608-2 at the southern flank of the 

canyon in 2586 m water depth. The presumably Holocene-aged section is represented 

by 50-cm thick, brownish grey foram nanno ooze and foraminiferal mud. An additional 

carbonate-rich unit of comparable thickness occurs at about 2 m subbottom depth, and 

three thin (10-20 cm) carbonate layers are intercalated between 3.5 m and 5 m core 

depth. The remaining section of the 9-m long core reveals alternations of hemipelagic 

foram-bearing terrigenous mud with siliceous terrigenous mud. No indications for 

turbidity current activity or other types of downslope mass movement were found in this 

core. In the 200-m deeper located terrace Core GeoB 9609-2 (2785 m water depth) the 

changes in background sediment character are even more subtle with exception of 

colour changes and bioturbation style. Since forams appear to be even more diluted in 

this core (compared to Core GeoB 9608-2), high accumulation rates might be expected. 

Three thin turbidites are recorded in the terrace core giving evidence that a suspension 

cloud has filled the canyon above the terrace level during this time, but did not overspill 

the flanks. The 7.8-m long Core GeoB 9607-3 from the floor of the Dakar Canyon 

recovered, below the -60cm thick Holocene top sequence, 3-m of terrigenous 
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hemipelagic mud with intercalation of 12 fine-grained siliciclastic turbidites admixed with 

fine shell debris of molluscs. Four of these turbidite beds are 5 to 25 cm thick, whereas 

the rest is less than 2 cm thick. The structural inventory comprises, according to the 

Bouma classification, BCDE or CDE sequences in the thick beds, and DE sequences in 

the thin layers. At 3-m core depth, a 25 cm thick turbidite bed cuts erosive into a more 

than 4.5 m thick debrite. The basal 3.5 m display a succession of two slide blocks with 

only weak indications of internal deformation and typical sheared mud-clast carpets at 

their base. The top of the debrite is formed by a 1-m thick unit of a dark olive grey sandy 

mud matrix into which abundant mollusc shells and deep-water coral fragments and cm

sized mud clasts of variable colour, composition and stage of consolidation are ad

mixed. The composition of this debrite provides an indication that slide blocks eroded 

from the side walls of the canyon were mixed with slumped material from positions 

higher up-stream in the canyon. The deep-water corals as well as the mollusc shells 

might either have derived from a deep-water reef belt higher up on the slope or grew on 

terraces within the canyon. All together it appears more probable that a bigger debris 

flow was canalized through the canyon and filled it partly up than that a local collapse of 

the side walls of the canyon occurred. 

Despite a rather poor recovery (2.5 m), Core GeoB 9610 positioned on a terrace in the 

canyon at 3750 m water depth further downstream also displays a high turbidite activity 

in post-Holocene times. The lower 1.5 metres contain 14 turbidites indicating a period 

with high frequency flooding events on this terrace. Even more interesting, the 

sequence of turbidite events may correlate roughly with the turbidity record of Core 

GeoB 9611-1 recovered from the canyon floor further downstream, in which B turbidites 

are recognised in the 1-m long section below the Holocene top. The B.B-m long core 

GeoB 9612-3 taken at the levee on the northern flank of the Canyon at this traverse 

contains 24 spill-over turbidites with a typical DE Bouma succession. In addition, 10-thin 

mm-sized greenish mud layers are observed which we interpret as deposits of over

spilling mud clouds. It is most interesting that the turbidites occur in bundles evidencing 

alternating periods of high turbidity activity and periods of quietness. 

Further downstream. where the Dakar Channel shallows and widens considerably, 

Cores GeoB 9615-1 from the floor of the channel in 410B m water depth and GeoB 

9614 at the northern flank in 4090 m water depth also reflect this bundled turbidite 

activity. The cores can be correlated by typical carbonate-rich horizons. In addition, 

correlation is also possible to the levee Core GeoB 9612 further upstream. Turbidite 

beds are generally thicker and occur in higher frequency at the remnant of the channel 

floor than within the small the depression on the southern flank, indicating that the 

channel remnant remained the major conduit for flows despite its widening and 

shallowing. 
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In conclusion, the collected cores during M65/2 cruise provide a unique chance to 

reconstruct the temporal evolution of turbidite activity in the Dakar Canyon/Channel 

system in detail including estimates of flow volumes of individual events. 

4.3.2.2 The Timiris Canyon/Channel System 

Main scientific targets in the area of the Timiris Canyon have been to improve our 

knowledge about sediment dynamics in the already explored part of the canyon and to 

extend the investigation further downstream to more distal parts. The following coring 

strategy was chosen. 

At first, we took a series of five giant box cores from the outermost part of the shelf 

ahead the tributary system of the canyon. These should provide a better data base 

about the sediment provenance in the source area of turbidites passing the canyon. 

Furthermore based on sediment acoustic profiling, the two 1.5 and 5.0-m long Cores 

GeoB 9618 (90 m water depth, see Fig. 4.2.15 for location) and GeoB 9621 (52 m water 

depth, see Fig. 4.2.15 for location) were taken from this area to be able to reconstruct 

the Holocene land-ocean coupling and its implications for the canyon activity. These 

cores show homogeneous muddy fine-sand successions rich in in-situ preserved 

bivalves. 

Coring in a cut-off loop at 2881 m water depth (GeoB 9622, see Fig. 4.2.14 for location), 

which was mapped during the M58/2 expedition in 2003 already and which is today 

situated 100 m above the active channel floor, was intended by: (1) to supply 

information about sediment dynamics for periods older than the last deglacial transition, 

which presently is not available, (2) to decipher flow events in the canyon in recent and 

past times that reached above the level of the cut-off loop. Further downstream at the 

transition to the deep-sea basin, the canyon changes its morphology and starts to 

become wider and shallower. Here, cores were taken along a traverse crossing the 

channel area, e.g. GeoB 9624-1 on the northern levee in 3894 m water depth, GeoB 

9623-2 on a northern terrace, GeoB 9625-1 on the channel floor in 3990m water depth, 

and GeoB 9626-1 from the floor of a smaller associated channel which incises into the 

southern flank of the main channel at 3926 m water depth (see Fig. 4.1.8 for location). 

Additional cores were taken further downstream where the channel area widens to more 

than 14 km. Core GeoB 9627-1 was recovered at the margin of the channel flat (see 

Fig. 4.1.9 for location). The final core (Core GeoB 9628-1, see Fig. 4.1.10 for location) 

recovered from the Timiris region and also the final core taken during this cruise was 

positioned at the margin of the Cap Blanc Slide. Primary target was to penetrate into the 

slide and date the slide by establishing an age model for the hemipelagic sediment 

cover over the slide. 
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Background sediments in the 10.45-m long Core GeoB 9622 from the cut-off loop at 

2881 m water depth appear to be rather homogenous at a first glance. Below 40 cm of 

greyish brown foram nanno ooze presumably of Holocene age, a 6-m thick unit of light 

olive grey moderately bioturbated foram-bearing slightly siliceous mud is observed. At 7 

m core depth, an obvious shift in background sedimentation occurs with a clear 

dominance of light olive grey foram nanno ooze. This shift correlates with a change in 

turbidite intercalation. No turbidite activity in the Holocene section is evident. In following 

6 m of the core, 5 thick (5-30 cm) and partly coarse siliciclastic turbidite beds are found 

evidencing that huge shelf-derived sand suspensions have been drained through the 

canyon, the level of the sand cloud being well above the elevation of the cut-off loop. In 

contrast to this, in the lower section only a single cm-sized siliciclastic turbidite layer and 

a 5-cm thick mud cloud spill-over is recognised. 

Interestingly, a similar pattern is also recognised in the 11.33-m long Core GeoB 9624-

1, which was taken further downstream at 3894 m water depth on the northern levee of 

the main Timiris Channel where the channel becomes wider and flattens considerably. 

Here the upper 6 m of the core contains numerous spill-over turbidites below 50-cm 

thick greyish brown foram nanno ooze, whereas only few turbidites are found in the 

lower 5 m of the core. Four types of over-spill turbidites are recognised, e.g. (1) thin (1-3 

cm thick) dark grey fine to very fine laminated quartz sand layers which correspond to 

Bouma sequence D, (2) several cm-thick olive grey homogenous slightly siliceous and 

nanno-bearing mud interpreted as mud cloud over-spills, (3) couplets of a thin basal 

dark grey very fine quartz-sand and thicker olive grey mud tops, and (4) mm thick dark 

greenish grey mud layers also interpreted as mud cloud over-spills. Within the upper 6 

m, 16 olive grey mud cloud over-spills, three very fine sand/mud couplets, 15 dark 

greenish grey thin mud over-spills, and 18 very fine sand over-spills were detected, 

whereas in the lower 5 m of the core only two olive grey mud over-spills, one couplet, 

three dark greenish grey thin mud over-spills and 6 very fine sand over-spills occur. All 

together this clearly documents a consistent shift in the frequency of these events. 

The 1.96-m long Core GeoB 9623-2 from the northern terrace of the main channel at 

3940 m water depth displays, beneath the 40-cm thick Holocene foram nanno ooze 

without turbidites, two thick (30 and 70 cm) coarse siliciclastic turbidite beds admixed 

with debris of mollusc shells indicating an outer shelf/upper slope environment as 

source area. In the lower section of this short core, three over-spill couplets and three 

olive grey mud over-spills are found. Coring on the channel floor was not successful; 

however, a 4-m long Core GeoB 9626-1 was retrieved from the floor of a small channel 

incised into the southern levee of the channel at 3926 m water depth. Again directly 

underlying the Holocene section, a series of two thick coarse siliciclastic turbidite beds 

admixed with shell debris occurs. Below this, 7 several-cm thick turbidites of the same 
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type are observed. Then with the shift to carbonate-rich background sediments, 

thickness and frequency of turbidite events decreases. The final core taken in the 

Timiris system, the 3.12-m long Core GeoB 9627 was positioned further downslope at 

4028 m water depth on the northern flank of the channel, where the channel area 

widens to more than 14 km. This core documents 34 mud-cloud over-spill events, which 

often are amalgamated indicating an interaction of mud clouds derived from different 

directions. 

The final core of the cruise M65-2, the Core GeoB 9628-1 was recovered from the 

margin of the Cap Blanc Slide complex at 3028 m water depth. The 10.68-m long core 

penetrated into the slide at 6.3 m subbottom depth and contains below a 50-cm thick 

cover a clast-rich olive grey matrix-rich debrite unit which is underlain by tilted, 

stretched, folded and sheared glide blocks consisting of close alternations of pale light 

greenish grey to brownish grey mud layers. The basal core segment represents either a 

non-deformed, non-tilted glide block or is the autochthonous base of the Cap Blanc 

Slide. No clear glide plane could be identified. 

In summary, coring in the Timiris Canyon was very successful. We have collected a set 

of spectacular cores, which enable us to reconstruct the frequency, dynamics and 

volumes of turbidite activity during the last glacial interglacial cycle, and, at least at 

some locations, much further back in time. 
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4.4 Physical Properties Studies 

(D. Heslop, M. Hacker) 

4.4.1 Methods 

The sediment series recovered during METEOR Cruise M65/2 with the gravity corer 

were subject to laboratory geophysical studies. Shipboard measurements on the 

segmented cores were made using a GEOTEK Multi-Sensor Core Logger (MSCL) and 

routinely comprised three basic physical parameters: 

- electric resistivity Rs (to determine density and porosity), 

- magnetic volume susceptibility K, and, 

- Light reflectance 

These properties are closely related to lithology and grain size of the sediments. Electric 

resistivity and magnetic volume susceptibility yield medium-resolution core logs and act 

as a basis for other detailed investigations. The characteristic sensor response width for 

these parameters is approximately 5-8 cm and measurements were performed at a 

spacing of 1 cm on the archive halves of the cores. In addition, oriented cube samples 

for subsequent shore based rock and paleomagnetic studies were taken from the work 

halves of the cores at 5 cm intervals. If turbidites or debris flows were sampled, the 

sampling density was usually reduced to 20 cm. Archive halves of all sampled cores 

were optically scanned to obtain high resolution digital photographs and light reflectance 

curves with a resolution of 0.01 cm (see section 4.3). 

Magnetic Volume Susceptibility 

The magnetic volume susceptibility, K, of a material is defined by the equations 

B = /-1o'/-1r'H = /-10'(1 + K)'H = /-1o'H + /-1o'K'H = Bo + M 

with the magnetic induction B, the absolute and relative permeabilities /-10 and /-1r, the 

magnetizing field H and the volume magnetization M. As can be seen from the third 

term, K is a dimensionless physical quantity. It represents the amount to which a 

material is magnetized by an external magnetic field. 

For marine sediments the magnetic susceptibility may vary from an absolute minimum 

value of around -15'10-6 (produced by diamagnetic minerals such as pure carbonate or 

silicate) to a maximum of some 10000.10-6 for basaltic debris rich in (titano-) magnetite. 

In most cases K is primarily determined by the concentration of ferrimagnetic minerals, 

while paramagnetic matrix components such as clays are of minor importance. High 

magnetic susceptibilities indicate high concentrations of lithogenics / high iron 

(bio-)mineralization or low carbonate / opal productivity. Low values of magnetic 
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susceptibility, on the other hand, can also be a result of post-depositional reduction of 

magnetic minerals. In cores with a low level of disturbance, magnetic susceptibility 

serves for the mutual correlation of sedimentary sequences which were deposited under 

similar global or regional conditions. 

The GEOTEK MSCL equipment is mounted with a commercial BARTINGTON M.S.2 

susceptibility meter with a 140 mm loop sensor. Due to the sensor's size, it integrates 

the response signal over a core interval of -8 cm. Consequently, sharp susceptibility 

changes in the sediment column appear smoothed in the K core log and thin layers may 

not be resolved appropriately by the whole-core susceptibility measurement. 

Electrical Resistivity, Porosity, and Density 

The electrical sediment resistivity Rs was determined using a noncontact sensor. An 

integrated fast resistance thermometer simultaneously provides data for a temperature 

correction. A platinum resistance thermometer (PRT) was used to measure the 

temperature of a reference section whilst resistivity logging took place. For absolute 

calibration of the resistivity sensor a series of saline solutions were measured prior to 

the commencement of logging. This calibration is applied to the measured voltage data 

during post-processing. 

For each measured core its porosity ~ was calculated according to the empirical 

Archie's equation, 

Rs/Rw = k·~-m 

which approximates the ratio of sediment resistivity Rs to pore water resistivity Rw by a 

power function of porosity ~. Following a recommendation by BOyeE (1968), suitable 

for sea water saturated clay-rich sediments, values of k=1.30 and m=1.45 are used 

here. During M65/2 and the previous leg M65/1 a number of problems were 

encountered with the noncontact sensor. The measured voltage data recorded by the 

sensor would make sudden (and unexplainable) jumps of the order 10-1 OOmV. In most 

cases these jumps could be easily identified as a step in the data and corrected for 

during post-processing. 

Light Reflectance 

The digital imaging module of the GEOTEK MSCL consists of a camera containing 

three 1024 pixel CCD arrays. The camera is mounted -40 cm above the surface of the 

sediment and measures the light reflected from two fluorescent tubes which illuminate 

the core from a height of - 5 cm. Archive halves of the core sections were prepared to 

give a smooth surface to reduce shadow effects from micro-topographic features. All 

cores were scanned at a resolution setting of 100, corresponding to 10 rows of pixels for 
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every 1 mm in core depth. For the individual cores the lightest part of the sediment was 

selected in order to determine an aperture which allows the entire core to be measured 

on the same setting without saturating any of the colour channels. Before measuring 

each core a white-black calibration which measures the response of the camera to a 

white tile of known reflectance (white calibration) and taking the average response of 

the camera whilst the lens cap was in place (black calibration) was performed. Prepared 

test cards consisting of stripes of known colour and grayscales were measured before 

and after each core, to calibrate the final segment images to true colour and to 

determine the magnitude of any drift in the camera. Drift of the camera is assumed to 

be linear drift with depth and was thus compensated for using a correction factor. 

Post-processing software was employed in order that end-caps, cavities at the top and 

bottom of the segments and other disturbances could be removed from the raw image 

data. During post-processing spurious colour stripes caused by a non-uniform response 

of the camera's colour channels were filtered out of the image data by normalising the 

means of the individual columns of pixels to the same value. The median value of each 

row of pixels was chosen to represent the sediment colour for each line (the median 

was selected in preference to the mean value because of its resistance to the influence 

of outlying values). From each processed core, depth series were constructed for the 

red, green and blue channels, in addition, total intensity (mean value of the three 

channels) and the ratio of the red to blue channels were calculated. An enhanced core 

image was produced by manually adjusting the brightness and contrast of the original 

core image in order to extenuate the layers within the sediment. 

4.4.2 Shipboard Results 

4.4.2.1 Sampling Sites and Recovery 

The Gravity Coring stations investigated during Cruise M65/2 were split into 2 main 

working areas around the Dakar and Cap Timiris Canyons (Working Area A and B 

respectively). These coring locations were specifically chosen to investigate 

sedimentation processes and pathways at the tropical continental margin. 

Working Area A 

Working Area A focused on locations along the Dakar Canyon. After recovery of a first 

reference core (GeoB9601-3, 1920m water depth) to the north of the working area, a 

second reference core, GeoB9602-3 containing a number of turbidites was taken to the 

south of the Dakar Canyon at a water depth of 3981 m. This was followed by 3 further 

cores, GeoB9604-3, GeoB9605-1 and GeoB9606-2 taken at shallower depths on the 

levee at locations based on Parasound investigations. Three cores provided a profile 

across the canyon at a water depth of -3000m including a core from within the deepest 
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portion of the canyon (Ge089607-3), a reference site on the levee (Ge089608-2) and a 

core from the terrace (Ge089609-2). The deepest part of the canyon was investigated 

with 3 further cores, two within the canyon itself (Ge089610-1 & Ge089611-1) and a 

reference core from the levee (Ge089612-3). Finally for Working Area A, three cores 

(Ge089613-2, Ge089614-1 & Ge089615-1) were taken at the lowest part of the canyon 

at a water depth of -4000m to recover material from a complex of slides. 

Working Area B 

The first deep-water gravity core location (Ge089622-3) in Working Area 8 was situated 

over an abandoned arm of the Cap Timiris Canyon at a water depth of 2879m in an 

area that had apparently been subjected to a high level of sliding. Previous to this a 

core had been taken on the shelf (Ge089621-3) in a water depth of only 52m. The 

remaining cores in Working Area 8 focused on sampling the Cap Timiris Canyon at 

water depths of -4000m in the region of the Cap 81anc slide. A core from the levee 

(Ge089624-1) at the base of the canyon contained pelagic sedimentation with small 

overspill turbidites. A small side gully off the Cap Timiris Canyon was sampled with core 

Ge089626-1 and found to contain brown Holocene material with a number of turbidites. 

The open portion of the main path of the canyon was sampled at a water-depth of 

4028m by core Ge089627-1. Finally core Ge089628-1 recovered sediment from above 

the Cap 81anc slide complex and contained pelagic sediment on top of a large debrite. 

4.4.2.2 General Results 

The general characteristics of the physical properties of the cores from the two working 

areas were found to be quite different and will therefore be discussed in two separate 

subsections. 

Working Area A (Dakar Canyon) 

The majority of the cores recovered from Working Area A showed a consistent pattern 

in their physical properties. This behaviour is exemplified by the first core taken on the 

cruise; Ge089601-3 at a location off Senegal. In general it is found that where magnetic 

susceptibility is high, porosity is low, Red/8lue colour ratio is high and vice versa. One 

remarkable feature of these cores is a peak in magnetic susceptibility that is found in 

the upper portion of the sediment. This peak is mirrored by a low in porosity, in some 

cases -40%, and a corresponding high in Red/8lue ratio. This feature was also 

observed in cores taken during M65/1, however an explanation of its origin is still 

lacking. Magnetic susceptibility gives extremely limited information about the type of 

magnetic minerals contained within the sediment but such high values would indicate 

the presence of magnetite (Fe304). The working hypothesis is that the Senegal shelf 
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and margin sediments have alternating magnetite-reducing (green) and magnetite

preserving (brown) layers which correspond to warm and cold climatic periods 

respectively. Comparison to the ship-board geochemical data obtained by XRF 

analysis, shows that maxima in magnetic susceptibility correspond to minima in iron 

content. This relationship demonstrates that the variations in magnetic susceptibility 

cannot be solely attributed to changes in the concentration of a magnetic mineral 

assemblage, but instead the composition of the assemblage must also be varying, with 

minerals with a higher K occurring in the peaks in magnetic susceptibility. Currently, 

although there is a clear correlation between a number of the cores in Working Area A, 

there is no obvious correlation of the physical properties logs to existing climate records. 

Therefore the hypothesis of climatically controlled iron preservation and reduction will 

only be testable once a more detailed rock-magnetic investigation of the sediments has 

been performed. 

A number of cores in Working Area A contained a large number of turbidites (for 

example, core GeoB9612-3 was found to contain a total of 23). A number of the 

turbidites were thin, 1 cm or less, making them difficult to resolve in physical properties 

logs where the magnetic susceptibility and resistivity sensors integrate the signal over 

-5-8 cm of the core. In general however, it was found that the turbidites had no 

consistent pattern in their physical properties indicating that the material from which 

they were composed had originated from a number of different sources. 

Box and Whisker plots are used to show the general characteristics of the physical 

properties of the cores from Working Area A (Figs. 4.4.1-4.4.3). No clear relationship 

exists between core location and physical properties. This however is not surprising as 

the cores were taken in locations where extremely different sedimentary environments 

occur within close proximity to each other (as discussed in Sampling Sites and 

Recovery), for example moving from continuous deep sea sedimentation to the flank of 

a canyon and then to the centre of a canyon. There is therefore no reason to assume 

that simply because two cores are located within a small area that they will show the 

same, or even similar, patterns in their physical properties. 

Box and whisker plots representing the physical properties (magnetic susceptibility, 

porosity and Red\Blue colour ratio) of the gravity cores taken during M65/2 in working 

Area A are shown in Figures 4.4.1-4.4.3. The limits of each box represent the values of 

the 75th and 25th percentiles of the core data, whilst the cross-bar contained within the 

box gives the median value. The whiskers show the full span of the data-set, i.e. the 

minimum and maximum values. The cores in Working Area A have been divided into 3 

subgroups based upon their locations. Although the cores within each group are located 

in similar areas they can represent extremely different sedimentological environments. It 
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is however possible to define some basic patterns in the physical properties of the 

cores. Following the general relationship of high magnetic susceptibility, low porosity 

and high Red\Blue ratio it is found that there are consistent differences between cores 

taken from at the top of the canyon and those taken at the base. In general the cores at 

the base of the canyon have lower magnetic susceptibility, higher porosity and lower 

Red\Blue ratio than those at the top. This may indicate that the material causing the 

large peaks in magnetic susceptibility may be terrestrial in origin and is not transported 

the full length of the canyon to the distal coring locations. 
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Working Area B (Cap Timiris Canyon) 

Core GeoB9621-3 was taken at a location on the shelf away from the main working 

area and not surprisingly it was found to have quite different physical properties to the 

other cores. Visual inspection revealed that the core had a high carbonate content and 

a uniform lithology, this was confirmed by low values in magnetic susceptibility and an 

almost constant value of the Red\Blue colour ratio. Box and whisker plots representing 

the physical properties (magnetic susceptibility, porosity and Red\Blue colour ratio) of 

the gravity cores taken during M65/2 in working Area B around the Cap Timiris Canyon 

are shown in Figures 4.4.4-4.4.6. The limits of each box represent the values of the 75th 

and 25th percentiles of the core data, whilst the cross-bar contained within the box 

gives the median value. The whiskers show the full span of the data-set, i.e. the 

minimum and maximum values. Although the cores within each group are located in 

similar areas they can represent extremely different sedimentological environments. 

The peak of high magnetic susceptibility that occurred in a number of the cores in 

Working Area A was found to be absent in the cores from Working Area B. In addition 

the median magnetic susceptibility of the cores from working area B was substantially 

lower than the cores in Working Area A. Pooled core data from Working Areas A and B 

are compared in Figure 4.4.7 with a box and whisker plot of the same form as those 

displayed in the previous figures. There are two possible explanations for this 

discrepancy given the present data sets. Firstly, the transport of highly magnetic 

material from an unknown source to Area A may not extend to Area B. Secondly, visual 

examination and the reflected light scans of the cores from working Area B revealed a 

high carbonate content. Biogenic carbonate can act to dilute the concentration of 

terrigenous material in the sediment and therefore reduce the overall magnetic 

susceptibility. A number of cores have values of magnetic susceptibility, porosity and 

Red\Blue ratio that reach extremes (high values in magnetic susceptibility, low values in 

porosity and high values in Red\Blue ratio) in the top -1 m of the core but then maintain 

almost constant values for the deeper material. 

As with Working Area A, a number of the cores in Working Area B contained a large 

number of turbidites. These are easily identifiable from the reflected light scans and in 

cores such as GeoB9627-1, the Red\Blue ratio provides clearly alternating values 

between the turbidites and the background sediment. Because of the limited resolution 

of the magnetic susceptibility and resistivity instruments it is difficult to study the 

turbiditic layers in detail. However, in the cores containing a large number of turbidites 

there is no clear relationship between the turbiditic layers and changes in magnetic 

susceptibility and porosity. 
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4.5 Sediment and Pore Water Geochemistry 

(K. Enneking, J. Hoffmann, M.K6I1ing, L. Schnieders, H.D. Schulz) 

4.5.1 Scientific questions 

An onboard XRF method for analyzing sediment solid phase samples that had been 

successfully used on cruises MS7-1, MS8-1 and MS8-2 should be used to allow a rapid 

evaluation of the major element composition one to three days after coring using a 

portable XRF analytical device (XEPOS®, SPEKTRO A.I. GmbH. & Co. KG., Kleve). 

The onboard investigations mainly aimed at a stratigraphic interpretation of the element 

content profiles. 

The analysis of pore water samples on this cruise included only a few parameters 

(alkalinity, ammonium and sulphate) on pore water samples, which were extracted with 

the new rhizon technique (see below) in a sufficient volume from either the closed or 

open core. So, since no separate core was taken for pore water analyses, the same 

core could be used by the three groups, the geology, geophysics and the geochemistry 

group. 

Since the pore water profiles may be interpreted as result of normal decay of organic 

matter in stratified sediments a mass flow event will appear in the pore water profile as 

deviation from a normal steady state situation. Steady state pore water concentration 

profiles usually show linear gradients with either a flux from the bottom water into the 

sediment (sulphate) or a flux from the sediment into the bottom water (ammonium, 

phosphate, alkalinity). In non-steady state situations as induced by a mass flow event 

the pore water profile has significant changes in gradients that may be modeled. Fitting 

the model data to the measured concentrations allows estimating the age of very young 

« SOO a) events. Dating of such geologically very young events cannot be done by 

means of an element stratigraphy. 

4.5.2 Core material sampled for XRF and pore water analyses 

In total twelve cores from the gravity corer and six cores from the multicorer were 

analysed with the XRF. Samples from seven more gravity cores and from seven more 

multicorers were collected, dried and stored for analysis in the home lab. Pore water 

was analysed from 19 cores from the multicorer and seven cores from the gravity corer. 

The pore water analysis started always as soon as the core was on deck. 
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4.5.3 Methods of pore water sampling and analysis 

We used during this cruise only the new rhizon technique for the extraction of pore 

water from the fresh cores. It is possible to use them directly after coring at the still 

closed core liners (Fig. 4.5.1) or by inserting them into the sediment of the working half 

shell of the split core (Fig. 4.5.2). In most cases we used the first way because we 

wanted to extract the pore water as fast as possible. In some few cases it was 

necessary to open the core directly after coring, so that extraction of pore water from 

the open core was necessary. 

Rhizons were originally developed to gain pore water samples which were then used to 

analyse the moisture of water in unsaturated soils (Meijboom and van Nordwijk 1992). A 

rhizon is supposed to function like an artificial root of a plant, hence its name is derived 

from 'rhiza', the Greek word for root. The device consists of thin tubes of various lengths 

(several cm) measuring approx. 2.5 mm in diameter. They are closed on one end and 

possess a connector on the other, over which a negative pressure is built up inside the 

tube. The tube material consists of a hydrophilic porous polymer, with a pore diameter 

of about 0.1IJm. The actually quite instable tube is reinforced by an inserted piece of 

wire made of inert metal or durable plastic, allowing it to easily penetrate the soil or a 

sediment from the outside. In case of hard soils or sediments, a hole must first be 

punctured with a similarly shaped piece of metal or durable plastic. 

The special property of the hydrophilic porous polymer is that, after short soaking in 

water, it becomes permeable to water - but not to air - once a vacuum is applied 

inside. Wherever the rhizon and the pore water come into contact, the negative 

pressure will draw the water into the interior, without allowing air to enter or destroy the 

vacuum. The water thus drawn inside will be simultaneously filtered through the 0.11Jm 

- wide pores, permitting its analysis without further treatment. 

Seeberg-Elverfeldt et al. (2005) applied rhizons for the first time in marine environments 

and obtained very good results. The method of extracting pore water with rhizons not 

only seems to be easier, but better as well. Rhizons are manufactured and distributed 

by Rhizosphere Research Products (Dolderstraat 62, NL-6706 JG Wageningen, The 

Netherlands) or Eijkelkamp (p.a. Box 4, NL-6987 ZG Giesbeek, The Netherlands). 

Their price is markedly higher as compared to filters used for pressing pore water out of 

a sediment sample, however, they can be used more than just once. Special sizes and 

connectors will be supplied, if a larger number of pieces is ordered. 

From the water samples (usually 10 - 20 ml) the concentrations of alkalinity (titration 

with a sample volume of 1.5 ml and 0.01 m Hel), ammonium (flow injection technique, 
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Fig. 4.5.1: Extraction of pore water samples with rhizons from a still closed core only 

few minutes after taking the core aboard. 

Fig. 4.5.2: If a core for other reasons has to be opened immediately, it is still possible to 

extract pore water with rhizons. The extraction does not affect other measurements or 

samples. 
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Hall and Aller, 1992), and sulphate were analysed. The analyses for sulphate were 

done nephelometrically/photometrically directly after a precipitation of barium sulphate 

with a test technique of Merck®. For analysing these three parameters usually only 2 -

3 ml of pore water were used. From these parameters comprising the major products of 

the anoxic degradation of organic matter, the degree of early diagenesis in a marine 

sediment was deductable with sufficient reliability. Other parameters can be measured 

after the cruise in the remaining pore water sample, from which a part was acidified and 

another part was diluted 1: 10 with deionized water. A total of 328 pore water samples 

was extracted and analysed during the cruise M65-2. 

Fig. 4.5.3 shows a concentration profile of ammonium measured during the cruise. It 

documents as well the applicability of rhizons for sampling marine pore water as the 

high accuracy of the flow injection technique for the measurements of ammonium in 

small volumes of marine pore water. 
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Fig. 4.5.3: Profile of ammonium concentrations in pore water of the core from location 

GeoB 9607. Samples were extracted with rhizons, ammonium was analysed with the 

flow injection technique (Hall and Aller, 1992). 

4.5.4 Methods of XRF sediment analysis 

The XRF spectrometer XEPOS® (SPECTRa A.I. GmbH. & Co. KG, Kleve) had been 

successfully tested on M57 and M58 cruises to perform elemental analyses on dried 
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and ground sediment samples. A method for powdered samples with a measuring time 

of 7.5 minutes per sample was used, which represents a compromise between 

measuring time and accuracy. 

This method allows processing an 8 m core at a depth resolution of 4 cm in net 

measuring time of 24 h so that first results may be used immediately for planning further 

sampling sites. Reference measurements were performed after each series of samples 

using the MAG-1 sediment standard as a pressed tablet. 

Sampling was performed by pressing U-channels (dimensions: 320(360)x16x10 mm 

LxWxH, material: titanium) into the sediment of the working half shell of the split core 

and separating the filled U-channel from the core using a plastic wire. The sediment in 

the U-channel was cut into 4 cm samples resulting in a sample size of approximately 5-

6 cm 3 wet sediment. The samples, still remaining within the titanium U-channels, were 

dried in a drying furnace at 200°C and manually ground to a uniform grain size. 

Due to the extensive help with grinding and overnight measurements from other groups 

twelve of the nineteen sampled cores from the gravity corer were directly measured on 

board. 

Overall more than 1990 samples (total number of samples 3390, see Tab. 4.5.1 and 

4.5.2) were analysed for 22 elements. With the rapid method used, the results for the 

elements Mg, AI, Si, P, S, Cl, K, Ca, Ti, V, Cr, Mn, Fe, Ni, Cu, Zn, Br, Rb, Sr, Ba, Pb, U 

are well above the background. As on the previous cruises M57 and M58, the XEPOS® 

XRF did not show errors due to the unusual ambient conditions on a ship. Some few 

samples which showed extremely high values for the aluminium content were at normal 

values in a repeated measurement. We will have to find the reason for this after the 

cruise. 

4.5.5 First results 

Pore water analyses 

The three parameters sulphate, alkalinity and ammonium were absolutely sufficient to 

document the main processes of early diagenesis. The parameters also were sufficient 

to recognize whether a pore water profile had been in a quasi steady state situation for 

at least some centuries, or whether young disturbances might have happened. 

In Fig. 4.5.4 the pore water concentration profiles of two characteristic situations are 

given. On the right side of this figure, a 'normal' steady state situation for a sediment 
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Fig. 4.5.4: Pore water concentration profiles in a normal steady state situation (right half 

of diagram) and in the non-steady state situation of a young slide event (left half of 

diagram). 

with high content of reactive organic matter and corresponding high reaction rates is 

shown. In this situation nearly linear gradients of the constituents alkalinity and 

ammonium lead from very low seawater concentration two the high concentrations in 

deeper pore water. These linear gradients document diffusive fluxes from deeper parts 

of the sediment column to the sediment surface. The flux of sulphate goes into the 

opposite direction and transports the seawater sulphate down to a sulphate-methane 

reaction zone in a depth of about 8 m below the sediment surface, where sulphate and 

methane consume each other in a 1:1 reaction. From this gradient therefore not only the 

downward flux of sulphate, but also the upward flux of methane can be calculated. Most 

other locations had similar concentration profiles with usually somewhat lower 

gradients. 

The left half of fig. 4.5.4 shows a not normal, non-steady state profile of pore water 

concentrations. In a depth of about 4.5 m below sediment surface a former sediment 
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surface is revealed by the pore water profiles. The concentration profiles between 4.5 

and 10 m are just nearly identical with those of the location GeoB 9605 in the right half 

of the figure. Such highly reactive concentration profiles are characteristic e.g. for 

turbidite sequences, which received reactive organic matter directly from the shelf. The 

upper part of the concentration profile, however, is characteristic for a sediment with 

very low contents of reactive organic matter, as it is sedimented as pelagic mud on the 

levees of the channel. We therefore have to postulate, that the upper part of 0.0 - 4.5 m 

was transported as a slide on top of the older sediment column of 4.5 - 10 m. This slide 

event necessarily is quite young (between 10 and 20 years), otherwise the diffusion 

would have smoothed much more the sharp kinks in the profiles around 4.5 m. We 

know a similar profile from the deep sea fan of the river Congo, where also an intact 

layer of pelagic slope sediments slid down from a higher location, and ended on top of a 

series of young, organic rich turbidites (Zabel and Schulz, 2001). 

XRF analyses of the sediment solid phase 

A total of 12 cores with together about 1800 samples from the gravity corer was already 

measured onboard. With 22 elements per sample, this is a data set with about 40,000 

values which will later, after a more detailed evaluation, be available in the Pangaea 

Data Base. In this first cruise report we show only the four major constituents Fe, Ca, Si, 

AI. In all cores shaded areas mark the depths, where turbidites were documented in the 

sedimentological description (cf. chapter 4.3 of this report). 

Sediment porosity calculated from chloride content 

In the dried sediment samples always a very well measurable content of chlorine is 

present, which results from the chloride of the pore water. Since the chloride 

concentration of seawater is quite constant, and since practically no chlorine containing 

minerals are known. this chlorine content of a sample represents directly the original 

pore volume of the sample. Especially for silt and clay dominated sediments with a low 

permeability. thiS chlorine content can be used to calculate the sediment porosity (Fig. 

4.5.17). It is essential, that when the sample is taken, still the total pore volume is 

saturated with pore water, which certainly is the case for most marine sediments. Only 

samples of well permeable sediments like pure sand, will only contain a part of the 

original amount of water. In such samples the calculation via the chlorine content will 

probably underestimate the real porosity. 
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Fig. 4.5.5: Gravity corer GeoB 9601. XRF sediment element profiles of major 

components iron, calcium, silicium and aluminium measured onboard during cruise 

M65-2. 
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Fig. 4.5.6: Gravity corer GeoB 9602. XRF sediment element profiles of major 

components iron, calcium, silicium and aluminium measured onboard during cruise 

M65-2. The shaded areas describe turbidite layers following the sedimentological 

description (cf. chapter 4.3 of this report). 
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Fig. 4.5.7: Gravity corer GeoB 9604. XRF sediment element profiles of major 

components iron, calcium, silicium and aluminium measured onboard during cruise 

M65-2. The shaded areas describe turbidite layers following the sedimentological 

description (cf. chapter 4.3 of this report). 
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Fig. 4.5.8: Gravity corer GeoB 9605. XRF sediment element profiles of major 

components iron, calcium, silicium and aluminium measured onboard during cruise 

M65-2. 



150 

~ 

E 
.£ 
.c -0. 
<L> 
0 

RV METEOR Cruise 65, Leg 2, Dakar - Las Palmas 

GeoB 9606-2 

Fe [mg/kg] 

10000 40000 

Date: 09.07.05 Position: 14°11,63 N 1T59,82 W 

Water Depth: 2287 m Core Length: 951 cm 

Ca [mg/kg] Si [mg/kg] 

o 80000 16000~20000 

AI [mg/kg] 

80000 
o -t--'--1---'-.i.....J~-'--' Luu1uul'I"I,,"1 

100 

200 

300 

400 

500 

600 

700 

800 

900 

2 

3 

4 

I 
:5 

5g-
-0 

6 

7 

8 

9 

Fig. 4.5.9: Gravity corer GeoB 9606. XRF sediment element profiles of major 

components iron, calcium, silicium and aluminium measured onboard during cruise 

M65-2. 
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Fig. 4.5.10: Gravity corer Ge089607. XRF sediment element profiles of major 

components iron, calcium, silicium and aluminium measured onboard during cruise 

M65-2. The shaded areas describe turbidite layers following the sedimentological 

description (cf. chapter 4.3 of this report). 
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Fig. 4.5.11: Gravity corer GeoB 9608. XRF sediment element profiles of major 

components iron, calcium, silicium and aluminium measured onboard during cruise 

M65-2. 
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Fig. 4.5.12: Gravity corer GeoB 9610. XRF sediment element profiles of major 

components iron, calcium, silicium and aluminium measured onboard during cruise 

M65-2. The shaded areas describe turbidite layers following the sedimentological 

description (cf. chapter 4.3 of this report). 
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Fig. 4.5.13: Gravity corer GeoB 9611. XRF sediment element profiles of major 

components iron, calcium, silicium and aluminium measured onboard during cruise 

M65-2. The shaded areas describe turbidite layers following the sedimentological 

description (cf. chapter 4.3 of this report). 
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Fig. 4.5.14: Gravity corer GeoB 9612. XRF sediment element profiles of major 

components iron, calcium, silicium and aluminium measured onboard during cruise 

M65-2. The shaded areas describe turbidite layers following the sedimentological 

description (cf. chapter 4.3 of this report). 
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Fig. 4.5.15: Gravity corer GeoB 9615. XRF sediment element profiles of major 

components iron, calcium, silicium and aluminium measured onboard during cruise 

M65-2. The shaded areas describe turbidite layers following the sedimentological 

description (cf. chapter 4.3 of this report). 
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Fig. 4.5.16: Gravity corer GeoB 9622. XRF sediment element profiles of major 

components iron, calcium, silicium and aluminium measured onboard during cruise 

M65-2. The shaded areas describe turbidite layers following the sedimentological 

description (cf. chapter 4.3 of this report). 
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Fig. 4.5.17: Profile of sediment porosity as calculated from the chlorine profile. 

Correlation of cores from different locations 

The major aim of the XRF element analysis was to measure profiles of element 

contents, which could be used to correlate cores with other cores, for which a reliable 

age model was known. For this area we used already in cruise M58 especially the 

published age model of the core CD 53-30 (Matthewson et ai., 1995), which we also 

transferred via the carbonatlcalcium profiles to our core GeoB 7919-5. This core was 

also treated with the same sampling and XRF measuring technique which we used 

during this cruise, so that for a correlation and deducation of an age model for a new 

core all 22 measured elements could be used. In practise in this area especially the 

profiles of Sr contents were most useful for the correlation of cores. The other element 

profiles were in most cases only used for the verification of correlations, which were 

achieved via Sr profiles. 

As an example fig. 4.5.18 shows a correlation between GeoB 7919-5 and the new core 

GeoB 9608-2. It gives the new core a maximum age of about 230 kyrs which results in a 

mean sedimentation rate of close to 4 cm per kyr. The correlation of this core was 

especially good feasible, since it did not contain any turbiditic sequences. 
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Fig. 4.5.18: Correlation with GeoB 7919-5 and deduction of an age model for cor GeoB 

9608. In this case the correlation was especially easy, since the core did not contain 

turbidites. 

More difficult are correlations with cores, which contain tubiditic sequences. With the 

assumption that these turbidites probably in most cases were not erosive, we cut all 

samples containing turbiditic material out of the data file. For this procedure we followed 

the core description of the sedimentology group. Since our samples always had a length 

of 4 cm, necessarily some of them contained in parts turbiditic material and in other 

parts normal (hemi)pelagic sediments. These 'mixed' samples were also taken out of 

the data file, accepting that thus also normal sediments were lost from the file. These 

parts of the core will be resampled in Bremen together with the sedimentology group, 

when we have a refined knowledge of the turbidite sequences. 

Fig. 4.5.19 and fig. 4.5.20 show the correlations and age model for cores, from which 

the turbiditic sequences have been cut out. Since the depth scale of such 'turbidite free' 

cores is after this procedure not identical with the original depth scale of the core, these 

figures contain also a diagram which relates the new, turbidite free depth scale to the 

original depth scale of the core. In this diagram, the horizontal parts of the curve always 

represent the turbidites, whereas the parts with a linear rise of the curve describe the 

normal (hemi)pelagic sediments. Core GeoB 9612 (Fig. 4.5.19) contained only few 
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Fig. 4.5.19: Correlation with GeoB 7919-5 and deduction of an age model for cor GeoB 

9612. A diagram is added, which relates the new 'turbidite free' depth scale to the 

original depth scale of the core. The core contained only few turbidites. 
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Fig. 4.5.20: Correlation with GeoB 7919-5 and deduction of an age model for cor GeoB 

9615. A diagram is added, which relates the new 'turbidite free' depth scale to the 

original depth scale of the core. The core contained many turbidite sequences. 
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turbidites, which obviously had not been erosive, so that the correlation and the 

establishment of an age model was not very problematic. Core GeoB 9615 (Fig. 4.5.20) 

contained much more turbidites, which is documented by the large horizontal parts of its 

depth/depth diagram. However, also for this core a correlation with GeoB 7919-5 

seemed to be possible, although some question marks remained in Fig. 4.5.20. 

Two short cores from the thalweg of the Dakar Canyon (GeoB 9610 and GeoB 9611 in 

Figs. 4.5.21 and 4.4.22) are characterized by a (hemi)pelagic sedimentation in their 

upper 50 - 70 cm. In both cores in the lower parts the sediments of the last glacial 

maximum (LGM) could be reached and well documented by the Sr profiles. The very 

reliable age models prove that in these parts of the Dakar Canyon the turbidite activity 

ended around 15 - 16 kyrs bp. 
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Fig. 4.5.21: Correlation with GeoB 7919-5 and deduction of an age model for cor GeoB 

9610. A diagram is added, which relates the new 'turbidite free' depth scale to the 

original depth scale of the core. This short core from the thalweg of the Dakar Canyon 

contained thick turbiditic sequences especially in its lower part. 
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Fig. 4.5.22: Correlation with GeoB 7919-5 and deduction of an age model for cor GeoB 

9611. A diagram is added, which relates the new 'turbidite free' depth scale to the 

original depth scale of the core. This short core from the thalweg of the Dakar Canyon 

contained thick turbiditic sequences especially in its lower part. 
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4.6 Micro-Paleontology 

(M. Beld, A. HUbner) 

4.6.1 Introduction 

The successful use of proxy parameters in palaeoceanographic application lies in the 

use of species compositions of microfossils and the stable isotopes and their elemental 

composition. To use this constructively detailed information is needed about their 

transition and the imprint of environmental conditions of the Atlantic Ocean in fossil 

sediments has to be known. In contrast to the regions north of the research area almost 

no background information is available about the distribution and ecology of organic

and calcareous-walled dinoflagellate cysts in the study area. 

Dinoflagellates are a diverse group of eukaryotic, primarily unicellular organisms having 

two distinctive flagella giving the organism a (species-) characteristic spiral motion 

(Fensome et al., 1993). They live in the upper part of the water column with, as result of 

their small size (the majority of species have sizes between 10 - 60 I-lm), their migration 

ability being limited to several meters only. Together with diatoms and 

coccolithophorids, dinoflagellates constitute the majority of the marine eukaryotic 

phytoplankton and are, therefore, important as primary producers. Organic- and 

calcareous-walled dinoflagellate cysts are useful tools in reconstructing 

paleoceanographic conditions. They can be used to obtain important information about 

surface water conditions such as 88T, 888, stratification of the upper water column and 

nutrient content (Vink et al., 2001) as well as oxygen concentrations of deep ocean 

bottom waters (Zonneveld et ai., 2005). 

Individual dinoflagellate species degrade with a different degradation rate according to a 

higher order degradation process (Zonneveld, 1997). This information may be used to 

separate the aerobic degradation signal from the productivity signal in fossil sediments. 

To asses the species-specific degradation constants of the individual cyst species, it is 

essential to possess information about the degradation rates of the cysts in relation to 

the exposed oxygen concentration, oxygen exposure time (sedimentation rates) and bio 

productivity in the upper water column. 

The isotopic composition of the wall of the calcareous dinoflagellate cyst 

Thoracosphaera heimii reflects the temperature conditions of the upper water column 

where it is formed; the deep chlorophyll maximum. The wide geographic and 

stratigraphic distribution of T. heimii cysts in sediments, the stable position of this cyst 

within the water column and the high resistance of T. heimii against calcite dissolution 
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emphasize its potential for a wide usability in paleotemperature reconstructions 

(Zonneveld, 2003). To use the stable isotope composition of calcareous dinoflagellate 

cysts T.heimii to estimate the role and influence of tropical surface water masses as 

well as the variability of the intermediate and deep water circulation of the region on 

climate change, detailed information of the cyst distribution in surface sediments, 

surface waters as well as the isotopic composition of T.heimii cysts in situ, is required. 

The objectives to be addressed during Leg 65-2 are: 

• Compare the stable isotopic composition of the calcareous din cyst T. heimii and 

stable isotopes of the water-mass in which the cysts are formed 

• Determine species-specific degradation rates of organic walled dinoflagellate cyst 

species. 

• Establish a relationship between the geographic distribution of organic- and 

calcareous dinoflagellate cyst in modern sediments in relation to environmental 

conditions in de upper water column. 

Set-up of a 'degradation-experiment' in the Atlantic ocean focussing on how 

digenesis alters the signal of organic temperature- and productivity proxies. 

4.6.2 Multicorer 

To assess these scientific questions 11 multi cores and 5 box cores have been 

collected (Tabs. 4.6.1,4.6.2). The surface sediments (0-1 cm) have been collected and 

have been stored in dark 125 ml NALGENE HOPE bottles together with bottom water. 

The lower part of the core has been collected to carry out high resolution studies and 

sediments will be used to establish unicellular cultures at the University of Bremen. 

Culture material will also be used to determine the organic bio-molecular character of 

the cyst walls of individual cyst species. During the cruise water and surface sediments 

were scanned for living cyst in order to create cultures. 
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Table 4.6.1. Multi core data 
MUC Date Ground Geographic Water Length °C Notes 
Nr. contact Position depth of the of [UTC] 

[m] core wate 
(N) (W) [cm] r 

9601-2 04.07.05 20.46 14°27.7 1 r57.01 1924 24 11.1 Top sediment 
9 layer was one 

day in 
container at 
5°C 

9602-2 06.07.05 18.34 12°35.2 18°30.39 3988 36 10.0 Both in freezer 
7 

9605-2 09.07.05 19.58 14°17.6 1r55.80 1915 30 9.6 Both in 
0 Freezer 

9606-1 09.07.05 22.37 14°11.6 1r59.81 2286 34 9.6 Both in freezer 
1 

9607-2 10.07.05 10.18 14°11.2 18°06.63 3000 48 8.0 Both in freezer 
3 

9608-3 10.07.05 18.10 14°11.1 18°08.28 2590 38 8.3 Both in 
8 freezer 

9609-1 10.07.05 20.48 14°11.3 18°05.62 2776 37 8.5 Both in freezer 
2 

9612-2 12.07.05 19.14 13°32.9 18°53.50 3922 10 10.2 One small 
8 core, MUC 

problem 
9621-2 17.07.05 16.01 19°39.3 16°56.37 53 32 20.1 Both in freezer 

7 
9622-2 18.07.05 04.45 19°14.8 18°33.20 2878 40 8.5 Both in freezer 

7 
9624-2 20.07.05 13.09 20°30.6 20°39.53 3890 10 13.4 One large 

4 core, MUC 
problems 

Table 4.6.2. Box core data 

Box Date Ground Geographic Position Water depth 
core Nr. contact [m] 

[UTC] (N) (W) 
9616-1 16-07-05 10.12 20°03.31 1r32.96 90 

9617-3 16.07.05 11.50 20°05.32 1r32.15 80 

9618-1 16.07.05 12.37 20°04.79 1r33.08 90 

9619-1 16-07-05 13.16 20°05.16 1r34.06 84 

9620-2 16.07.05 14.10 20°06.88 1r34.01 90 
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4.6.3 Water Sampling 

To isolate T. heimii from the deep chlorophyll maximum water samples were taken 

(Tab. 4.6.3, Figure 4.6.1) to measure the 613 C and 6180 values of the surface water 

and the calcareous dinoflagellate cysts using a 180 litre Rosette (Fig. 4.6.2) and CTD to 

estimate the chlorophyll maximum at all water depths. The water that was taken from 

the upper thermo cline with the Rosette was filtered over a 100, 75 and 20 IJm sieve 

and a filter with mesh size of 10lJm. The material in the size fraction between 20 IJm and 

10IJm (mostly T. heimii) was dried and stored for further analysis at the University of 

Bremen. 

Table 4.6.3: Rosette water samples 
sample Date Time Geographic Position Water Water Water- Salinit Vol. 

lUTe depth sample temp. y [L] 
1 (N) (W) [m] depth [0C] [0/00] 

[ml 
9601-4 04.07.05 19.35 14°27.58 1r57.00 1924 60 17.53 35.81 170 

9603-1 06.07.05 00.42 12°34.02 18°30.10 4090 40 20.18 35.85 180 

9604-1 09.07.05 15.00 14°11.14 1r54.05 1927 50 21.55 36.10 180 

9608-1 10.07.05 14.41 14°11.24 18°08.25 2589 60 19.18 36.03 180 

9612-1 12.07.05 17.08 9608-1 18°52.70 3956 47 20.02 36.01 180 

9617 -1 16.07.05 11.30 20°05.32 1r32.17 80 10 22.29 35.87 180 

9620-1 16.07.05 14.00 20°06.89 1r34.07 92 10 24.10 36.13 180 

9621-1 17.07.05 15.35 19°39.37 16°56.37 53 7 23.41 35.88 180 

9622-1 18.07.05 03.12 19°14.85 18°33.19 2879 40 16.90 36.09 180 

9623-1 21.07.05 06.17 20°30.48 20°40.06 3940 40 20.86 36.12 180 

9629-4 22.07.05 13.39 21 °18.96 20°46.34 4174 45 18.59 35.77 170 

9630-4 23.07.05 11.05 20°44.17 18°42.64 2735 30 20.01 35.93 180 
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Figure 4.6.1: Station 9604. Example of oxygen content of Atlantic ocean water. Oxygen 

minimum zone and thus chlorophyll maximum at 50 mbsl (not yet calibrated). 

Fig. 4.6.2: The 180 litre Rosette. 
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4.6.4 Degradation experiment 

Sediment derived from the oxygen minimum zone on the shelf of Walvis Bay in Namibia 

were placed on both moorings deployed during Meteor-Cruise M65/2 (see section 4.7.1) 

in the Atlantic water masses offshore NW Africa, characterized by different oxygen 

concentrations ranging from oxygen-poor till oxygen-rich. The collected sediment is 

recently produced and therefore with minimal digenesis. The objective is to examine 

how different organic productivity and temperature proxies give a varying signal to 

changes in degradation. Changes in Tex 86, the amount of dinoflagellates and chemical 

proxies will be studied. Previous studies show that in oxygen-rich water 

Protoperidiniums spp. degrade from the sediment, while sediment placed in oxygen

poor water show no changes in dinoflagellate abundance. 

This experiment can be used to study the degradation rate of the individual 

dinoflagellate species and use them as a proxy to determine the oxygen concentrations 

of bottom-water masses in the past. 
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4.7 Particle transport and fluxes off Cap Blanc (Mauretania) 

(N. Nowald, C. Reuter, G. Fischer) 

4.7.1 Particle fluxes measured with sediment traps 

One aim of this part of the cruise was to recover and redeploy the moorings CB-15/16 

located about 200 nm off Cap Blanc (Mauretania) This mesotrophic study site operated 

since 1988 is located in the outer part of the Cap Blanc filament in about 4100 m water 

depth. Another mooring named CBi-2 was deployed during a RV POSEIDON cruise 80 

nm further to the east; this system was also planned to be exchanged. This eutrophic 

study site is close to DSDP site 658 in the coastal upwelling off Mauretania in about 

2700 m water depth. Both sites CB and CBi are influenced by the NE trade winds being 

part of the North Atlantic climate system. They are characterized by enhanced supply of 

terrigenous material, mainly dust particles. The spatial and temporal distribution of 

productivity and biomass and the supply of dust particles to the ocean will be monitored 

by satellite imagery (SeaWiFS, MODIS) and shall be compared to the patterns of deep 

ocean particles fluxes. 

The data of deployments and recoveries of the moorings are listed in Table 4.7.1 

together with the sampling data of the traps. On July 22, we successfully recovered 

mooring CB-15 which was deployed by RV POSEIDON in April 2004. It was redeployed 

as CB-16 with a similar configuration. CB-15 provided two complete sample sets of 

each 20 cups showing relatively low fluxes at both trap levels and lower seasonality 

compared to most records of the previous years. In the early morning of July 23, we 

recovered the 1500 m long mooring array CBi-2 in the coastal part of the Cap Blanc 

filament which was equipped with two traps and one current meter. A mooring with 

similar configuration was redeployed in the afternoon of the same day. We obtained two 

complete sets of sediment trap samples. First estimates of particle fluxes show much 

higher fluxes and a stronger seasonality at this site compared to the more open-ocean 

site CB. Particle fluxes from the year before (site CBi-1) reached values of almost 1000 

mg m-2 d-1 in winter and springtime being about twice as high compared to site CB-14. 

This fits to the general pattern of primary production and biomass distribution taken from 

the SeaWiFS or MODIS sensors. It is planned to recover and redeploy both mooring 

arrays with RV POSEIDON in early fall 2006. 
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Table 4.7.1: Data for recoveries and redeployments of the sediment trap mooring arrays 
during M65-2. 

Mooring Position Water Interval Instr. Depth Intervals 
depth 
(111) (111) (no x days) 

Mooring recoveries 

Cap Blanc mesotrophic: 
CB-15 21°17,9' N 4162 17.04.04- SMT 230 1246 20 x23 

20°47,8' W 21.07.05 SMT234 3624 20 x 23 
RCM8 1269 

Cap Blanc eutrophic: 
CBi-2 20°44.7' N 2714 18.04.04- SMT 230 1296 2 x 22, 18x 23 

18°42.1'W 20.07.05 SMT 230 1876 2 x 22, 18x 23 
RCM8 1320 

Mooring deployments 

Cap Blanc 111esotrophic: 
CB-16 21°16.85'N 4160 25.07.05- SMT 230 1205 20x21.5 

20047.80'W 26.09.06 SMT 230 3633 20 x 21.5 
RCM8 1258 

Cap Blanc eutrophic: 
CBi-3 20045.55'N 2693 25.07.05- SMT 230 1277 20 x 21.5 

18°41.85'W 26.09.06 SMT234 1855 20 x 21.5 
RCM8 1320 

Instruments used: 
SMT 230 = Titanium particle sediment trap 243, Aquatec Meerestechnik, Kiel 
RCM 8 = Aanderaa current meter, RCM 8 

4.7.2 Particle distribution measured with optical systems (ParCa) 

The photographic particle camera system ParCa was deployed at 3 sites for the in-situ 

measurement of the vertical size distribution and concentration of particulate matter in 

the ocean. The system was designed and improved in consideration of similar systems 

used by Honjo et al. (1984) or Asper (1987). ParCa consists of a modified Nikon Coolpix 

995 digital camera with adapted software. A strobe fires a collimated light beam of 12 

cm width, illuminating a sample volume of 0,007 m3
. Power Source is a 24V/38 Ah 

rechargeable lead battery designed for the use to full ocean depth. ParCa can operate 

in depths down to 3000 m and all devices are mounted in a 200 kg galvanised frame. 

Communication with the ship is done by a microcontroller and an additionally installed 

SeaBird telemetry unit, providing full control of the entire system via the ships coaxial 

wire. ParCa was deployed together with a SeaBird SBE 19 CTD. Datasets are extracted 

from the images using a digital image analysis software. The aim of the deployments 

was to continue the optical measurements in the region off Cap Blanc/NW-Africa, 

carried out since 2001. Camera profiles acquired at the mooring sites CB-i (GeoB 9630) 

and CB (GeoB 9629) (Fig. 4.7.1 a-b) are presented here. 



170 RV METEOR Cruise 65, Leg 2, Dakar - Las Palmas 
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Fig 4.7.1 a-b: Particle abundance and chlorophyll maxima (dashed line) at sites GeoB 

9630 and GeoB 9629. 

Profile GeoB 9630 

Highest particle concentrations in the surface water are seen at the coastal near site 

GeoB 9630 (Fig. 4.7.1a). A distinct particle maximum is observed at 30 m water depth, 

reaching values of almost 700 particles/image. Below this maximum, the concentration 

of particulate matter decreases rapidly down to 100 particles/images at a depth of 70 m. 

Between 70 m and 400 m depth, concentrations remain almost constant around 100 

particles/image. At 400 m, another decrease in the particle concentrations is observed. 

The abundance of particulate matter decreases down to 50 particles/image. No 

significant changes in the particle abundance are seen in the water column below. The 

chlorophyll concentration profile follows the concentration curve of the particle 

abundance well. The particle maximum at 30 m, coincides with the chlorophyll 

maximum in the same depth. The rapid decrease in the particle concentration between 

50 m and 70 m is likewise seen in the chlorophyll measurements. The second decrease 

in the particle concentrations around 400 m, again matches the chlorophyll 

concentration decrease. 
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Profile GeoB 9629 

The concentration profile of site GeoB 9629 (Fig. 4.7.1 b) looks very similar to that of 

GeoB 9630. Two particle maxima are seen at 20 m and 50 m depth, reaching values of 

around 440 particles/image. Particle abundance decreases rapidly from 440 

particles/image at 50 m, down to 80 particles/image at 90 m. Another decrease in the 

particle abundance from 80 particles/image to 50 particles/image is seen at 350 m water 

depth, with no changes in the abundance of particulate matter below this depth. While 

the particle concentration profile shows a maximum at 20 m depth, no similar 

chlorophyll maximum is seen at the same depth. However, the second particle 

maximum at 50 m depth coincides with the chlorophyll maximum. Below 60 m water 

depth, the chlorophyll concentrations remain constant down the remaining profile. 

4.7.3 CTD-02-chlorophyll-fluorescence probe 

Thirteen CTD/02/chlorophyll-fluorescence profiles were taken with a self-contained 

SEABIRD SBE-19 profiler equipped with a conductivity-temperature-depth probe plus 

oxygen sensor and a CHELSEA-fluorometer. The sensors were calibrated prior to the 

cruise by the manufacturer except the CHELSEA-fluorometer. The chlorophyll

fluorescence probe was used to detect the chlorophyll maximum (for the sampling of 

dinoflagellates); absolute values could not be derived. At the sediment trap mooring 

sites, however, we took water samples for the classical determination of chlorophyll 

(see chapter below) to obtain information about the absolute values. The calibration 

coefficients from the calibration have been used to process down- or upcast data on 

board shortly after data retrieval. However, the oxygen values seem to be much too low 

(around 1.5-2.0 mill) due to alteration of the membrane. Using a sampling rate of 2 

samples/dbar, the CTD was deployed 10 m above the rosette (ROS) or the particle 

camera (ParCa) (Table 4.7.2). Profiles with the CTD were taken between 150m and 

2000 m depth. The raw data were recovered on board and standard plots (mostly 

upcast plots) were immediately produced to evaluate the stratification of the water 

column and the depth of the chlorophyll maximum. 

The profiles show a chlorophyll maximum mostly in the depth range of 40-50 m (see 

also Fig. 4.7.1) which was within the upper thermocline in the tropical-subtropical open 

ocean off Senegal and The Gambia. These maxima also generally coincided with the 

decline of the oxygen content, that means they were located within the nutricline. The 

deepest chlorophyll fluorescence maximum with about 70 m water depth was obtained 
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at site 9608 within the deeper part of the major shallow thermocline. Only at the two 

coastal upwelling sites 9617 and 9621 off Mauretania, a shallow chlorophyll maximum 

between 0 and 15 m water depth was recorded in the non-stratified water column. At 

the mesotrophic mooring site CB, the chlorophyll maximum was located between 35 

and 45 m water depth in the upper thermocline, pycnocline and nutricline. There, 

oxygen was relatively low between 100 and 600 m water depths. At the more coastal 

site CBi, the chlorophyll maximum was slightly shallower at about 30 m. 

Table. 4.7.2: List of CTD-02-chlorophyll-fluorescence profiles taken during M65-2 

(ROS=rosette, water sampler; ParCa=particle camera) 

Station water depth profile depth 
GeoB (m) (m) 
9601-1 1924 150 
9602-1 3977 400 
9603-1 4087 400 
9604-1 1921 400 
9608-1 2589 400 
9612-1 3956 400 
9617-1 80 60 
9621-1 53 53 
9622-1 2879 400 
9623-1 39-+0 400 
9628-2 39 .. +1 1000 
9629-1 4177 2000 
9630-1 2717 1500 

4.7.4 Sampling for chlorophyll-a measurements 

attached to ... 

ROS 
ROS 
ROS 
ROS 
ROS 
ROS 
ROS 
ROS 
ROS 
ROS 
ParCa 
ParCa 
ParCa 

remark 

mooring site CB 15/16 
mooring site Cbi-2/3 

For the determination of chlorophyll-a concentrations in the surface waters, seawater 

from the shipboard installed seawater pump ("Membranpumpe") was sampled when 

sailing (Table 4.7.3). Half a liter or one liter of seawater were filtered onto a glass 

microfibre filter (Whatman, GF/F, 25 mm diameter). The samples were frozen at dark 

and will be analyzed by means of photometry at the laboratory in Bremen. The 

chlorophyll-a data should give information - together with older data - on the seasonal 

and regional variability in biomass distribution in the offshore region off Cap Blanc, in 

particular in the large filament. The results from the samples from the shipboard pump 

will be compared with satellite-derived chlorophyll concentration maps (SeaWiFS, 

MODIS) and may serve as calibration of these data. At the two mooring sites CBi and 

CB off Cap Blanc, two depth profiles were taken using water from the rosette (Table 

4.7.3). Data from the depth profiles at the two mooring sites will be compared to optical 
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data of particle distribution in the water column and to the continuous records of 

chlorophyll fluorescence taken from the CTD profiles (see chapters above). 

Table 4.7.3. Sampling locations for chlorophyll-a measurements (upper part: shipboard 

membrane pump, lower part: rosette). T-S-data were taken from the ships' 

thermosalinograph. 

No. Date Time Location Water- Salinity Water- Sample Station 
2005 LAT depth Temp. volume 

(UTC) LONG (m) (%0) (0C) (I) 

15.07 08:35 18°34.0 N 2837 36.31 25.3 0.5 
18°18.0 W 

2 15.07 18:42 19°32.7N 102 36.06 24.1 1.0 
16°57.8 W 

3 16.07 08:25 19°57.8 N 155 36.02 24.5 1.0 
17°32.6 W 

4 17.07 08:40 19°39.6 N 1331 36.09 24.9 1.0 
17°24.2 W 

5 18.07 08:45 19°15.7 N 3150 36.24 26.4 1.0 
18°33.2 W 

6 19.7 08:20 20°13.1 N 3755 36.08 23.5 1.0 
20°36.6 W 

7 20.7 07:55 20°30.2 N 3945 36.12 23.7 0.5 ~CB-15/16 

20°39.9 W 
8 21.7 08:20 20°39.5 N 4034 36.11 23.9 0.5 ~CB-15/16 

20°56.1 W 

St. No. Date Time Location Water- Sampling Sample Station 
2005 LAT Depth Depth volume 

(UTC) LONG (m) (m) (I) 

9629-3 22.07 13:00 21°18.8 N 4177 10 0.5 ~CB-15/l6 

20°45.9 W 20 0.5 
40 1.0 
50 1.0 
60 1.0 

9630-3 23.07 11:15 18°42.4 N 2730 10 0.5 ~CBi-213 

20°44.1 W 20 0.5 
40 1.0 
50 1.0 
60 1.0 
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4.8 Wildlife Observations 

(R.B. Wynn) 

List of confirmed bird and cetacean species observed at sea during the cruise 
Cory's Shearwater Calonectris diomedea 
Fea's Petrel Pterodroma fea 
Bulwer's Petrel Bulweria bulwerii 
Wilson's Storm-petrel 
Leach's Storm-petrel 
Madeiran Storm-petrel 
Northern Gannet 
Brown Booby 
Arctic Skua 
Long-tailed Skua 
Sandwich Tern 
Common Tern 
Roseate Tern 
Royal Tern 
Bridled Tern 
Black Tern 
Common Swift 
Alpine Swift 
Plain Swift 
White-rumped Swift 
Little Swift 
Barn Swallow 

Bottle-nosed Dolphin 
Short-finned Pilot Whale 
Minke Whale 

Oceanites oceanicus 
Oceanodroma leucorhoa 
Oceanodroma castro 
Morus bassanus 
Sula leucogaster 
Stercorarius parasiticus 
Stercorarius longicaudus 
Sterna sandvicensis 
Sterna hirundo 
Sterna dougalii 
Sterna maxima 
Sterna anaethetus 
Chlidonias niger 
Apus apus 
Apus melba 
Apus unicolor 
Apus caffer 
Apus affinis 
Hirundo rustica 

Tursiops truncatus 
Globicephala macrorhynchus 
Balaenoptera acutorostrata 

July 4th: Passage from Dakar Harbour, Senegal to 14°28'NI1rS7'W (60 km WSWof 

Dakar, Senegal) 

Water depth = 0-2000 m 

The cruise started in Dakar with Yellow-billed Kites flying around the ship and 

scavenging fish in the harbour. Once the cruise was underway, the initial passage 

across the shelf into deep water was surprisingly quiet. At least 20 Royal Terns and four 

Black Terns were noted, and also about 15 storm-petrel sp. that were too distant to 

identify (suspected to be Madeiran Storm-petrels). The highlight was a group of four 

Bottle-nosed Dolphins seen close inshore. Sea surface temperature (SST) data showed 

that the waters over the shelf were about 1 QC cooler than those offshore, indicating 

weak upwelling. During the evening, while arriving on station over the margin of Dakar 

Canyon, a larger group of oceanic dolphins comprising 10's of animals was seen 

distantly, and 100-500 flying fish were noted. Surprise of the day was an Alpine Swift 
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seen moving south, while seabirds seen offshore included a Wilson's Storm-petrel and 

two Black Terns. 

July Sth: Passage from 14°03'N/1rS2'W (90 km SW of Dakar, Senegal) to 

13°18'N/1rS1'W (110 km W of southern Senegal) 

Water depth = 2000-2S00 m 

The day was spent undergoing southward passage along the upper slope. Two large 

groups of distant unidentified dolphins were seen, comprising 1 OO's of animals, and also 

a distant pod containing 10's of Short-finned Pilot Whales. Seabirds included 35 Black 

Terns, mostly in two groups of 10 and 16 seen feeding over tuna shoals. All birds were 

in first-summer plumage except for a single second-summer/adult. In addition, a single 

Brown Booby attempted to land on the ship. Good numbers of flying fish and tuna were 

seen throughout the day, and also a single large dorado. The calm weather meant it 

was possible to see patches of plankton 'soup' in the surface waters. 

July 6th: On station at 12°3S'N/18°30'W (180 km off southern Senegal) 

Water depth = 4000 m 
A tropical storm with torrential rain and strong winds prevented any observations for 

much of the day. In the late afternoon single Little Swift and Plain Swift were seen flying 

around the ship, and appeared to roost on board. The Little Swift was relocated during 

the night clinging to a window wiper on the bridge deck! Equally surprising was a Royal 

Tern that appeared exhausted as it flew alongside the ship and then flopped onto the 

water. It quickly became waterlogged but was rescued by a crewman with a long 

landing net! It was boxed, force-fed some defrosted squid, and left to dry out overnight. 

Presumably, it had become weakened and disoriented by the storm. The two swifts 

could also have been forced offshore by the rain, or alternatively could have been early 

migrants returning south from the Cape Verde Islands. Finally, a Common Tern was 

seen flying around the ship in the afternoon. 

July 7th: Passage from 12°40'N/18°30'W (180 km off southern Senegal) to 

13°12'N/18°13'W (160 km off southern Senegal) 

Water depth = 3S00-4000 m 

The Royal Tern was still alive and well in the morning, and after its release flew strongly 

around the ship before settling on the mast structure for several hours. It had apparently 

departed by late afternoon. At least six Plain Swifts were around the ship during the 

morning, including one stranded on the working deck that was successfully re-launched 

into the air from the bridge deck. A White-rumped Swift flying over mid-morning was the 

fourth swift species recorded since leaving Dakar! Seabirds included a single Common 

Tern and eight Black Terns. The Black Terns, when seen in flocks in calm weather, fly 

20-30 m above the sea searching for tuna boils. In the evening a distant group of 
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dolphins was seen (note that all of the dolphins seen offshore so far have been at long 

range, preventing firm identification). 

July 8th: Passage from 13°45'NI18°16'W (150 km SW of Dakar, Senegal) to 

13°56'N118°13'W (130 km SW of Dakar, Senegal) 

Water depth = 3000-3500 m 

The only seabird noted was a first-summer Common Tern that spent several hours 

hunting small fish around the front of the ship. 

July 9th: Passage from 14°38'NI1r47'W (30 km SW of Dakar, Senegal) to station at 

14°11'NI1r53'W (80 km SSW of Dakar, Senegal) 

Water depth = 1200-2000 m 
The day began over the upper part of Dakar Canyon, in sight of the Dakar Peninsula. 

However, there were still very few seabirds to be seen, with just 13 Black Terns noted. 

A slight temperature dip of about 0.5°C over the canyon may indicate weak upwelling. 

The surprise of the day was an Oleander Hawk-moth found on deck in the afternoon. 

July 10th: On station at 14°11'NI18°06'W (100 km SW of Dakar, Senegal) 

Water depth = 3000 m 

During the morning sample survey not a single seabird, fish or otherwise was recorded. 

The only wildlife observations related to an influx of migrant moths, with about 25 

individuals of at least 10 species recorded. 

July 11th: Passage from 13°18'NI19°01'W (220 km SW of Dakar, Senegal) to 

13°14'NI18°58'W (200 km SW of Dakar, Senegal) 

Water depth = 4000 m 
Two storm-petrel sp. were seen during the morning, together with a distant group of 10-

100 dolphin sp. Another five or so migrant moths were found on deck. 

July 14th: Passage from 14°25'NI19°05'W (170 km W of Dakar, Senegal) to 

16°04'NI19°02'W (220 km NWof Dakar, Senegal) 

Water depth = 3000-3500 m 
A day of passage took the ship north of Dakar for the first time, and there was a marked 

change in the variety of seabirds recorded. Two Cory's Shearwaters, three Bulwer's 

Petrels, three Fea's Petrels, three Madeiran Storm-petrels and eight storm-petrel sp. 

were seen, as well as about 70 Short-finned Pilot Whales and three turtle sp. Good 

numbers of Flying fish were seen again, but Tuna were totally absent in this area. SST 

began to drop as the ship moved northwards. Before. this date all midnight values taken 

during the cruise were in the range of 27.7-28.8°C, however, by mid-evening SST had 

dropped to 27.0°C and by the early hours of the 15th it was down to 24.2°C. 
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July 15th: Passage from 18°42'NI18°02'W (180 km SW of Cap Timiris, Mauritania) to 

19°35'NI16°56'W (50 km W of Cap Timiris, Mauritania) 

Water depth = 100-2600 m 

During the day the Western Palearctic zoogeographical recording area was entered for 

the first time as the ship progressed north. The day began with a typical scatter of open 

ocean seabirds, including seven Leach's, seven Wilson's and five Madeiran Storm

petrels, seven Bulwer's Petrels, three Cory's Shearwaters and 18 Black Terns. A single 

Arctic Skua in second-summer plumage was the only indication of the approaching shelf 

edge. Cetaceans included 20-30 Short-finned Pilot Whales, a group of 10-S0 spinner 

dolphins, and a further three groups of dolphin sp. totalling 100's of animals. Also of 

note were a turtle sp. and two Hammerhead Sharks. Flying fish were still abundant but 

only three fishing boats were seen, none of which was accompanied by seabirds. 

Around midday the winds began blowing steadily offshore, providing a reminder that we 

were now in the active Trade Wind belt and the start of the upwelling zone. The shelf 

break was reached at about 1700 hrs, and SST suddenly dropped from 26.SoC to 

24.9°C within an hour (a decrease of 1.S0C). An indication of the changing water 

temperature was shown by the marked reduction in Flying fish recorded, and also the 

arrival of a flotilla of at least a dozen fishing boats scattered across the sea (exploiting 

the fish stocks associated with the upwelling). A comparison of midnight SST indicated 

that the upwelled waters were about 3°C cooler than the surrounding water. The change 

in seabird density was staggering; up to mid-afternoon no more than 20 birds per hour 

were recorded, but after the upwelling zone was reached this instantly rose to 1000+ 

per hour. The dominant species was Wilson's Storm-petrel, particularly around the front 

itself at the shelf edge. Over 1000 were estimated in the first hour of passage though 

the upwelling zone, including a group of over 200 sitting on the sea. The largest 

numbers of Black Terns, literally 100's of birds, were not counted until the outer shelf 

was reached, and the vast majority of these were congregated around, or flying 

between, trawlers in the act of recovering their catches. Roughly 90% were in first

summer plumage. Other species seen included 10's of Royal Terns, Common Terns 

and Cory's Shearwaters (all of the race diomedea where noted) and also single first

summer Sandwich and Roseate Terns. Surprisingly, the only skua noted was an 

immature Arctic Skua, seen harassing terns around one of the fishing boats. In general, 

the vast majority of seabirds on the outer shelf were associating with active fishing 

boats, and even those birds seen away from the boats themselves were on the move 

rather than feeding (most of the birds seen passing the RV Meteor did so to the rear of 

the ship). Only the Wilson's Storm-petrels seemed to be unaffected by human fishing 

activities. Despite careful scanning, no other species of storm-petrels were observed. 
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July 16th: Passage from 20 0 01'NI1r31'W (125 km NW of Cap Timiris, Mauritania) to 

20 0 05'NI1r32'W (125 km NWofCap Timiris, Mauritania) 

Water depth = 50-250 m 
A calm start to the day provided good conditions for observations. A transect on the 

outer shelf began with 100's of Wilson's Storm-petrels and Black Terns, but really came 

alive at 0820 hrs when the shelf edge was reached. Several huge flocks of resting and 

feeding Wilson's Storm-petrels were roughly lined up just upslope from the shelf edge, 

with a conservative estimate of some 2000 birds present in this small area. The true 

figure was probably much higher as just one of the flocks was counted in a photograph, 

and actually contained at least 600 birds. Most birds were sitting on the sea but those 

closest to the survey line took to the air en masse as the ship approached to within 100 

m. A small number of Cory's Shearwaters were associated with the flocks at the shelf 

edge, and a sub-adult Gannet was seen sitting on the sea. At least three immature 

Arctic Skuas were also noted around the shelf edge, including one being harassed by a 

Long-tailed Skua. It seems likely that this dense concentration of birds was a result of 

the calm conditions, with nutrient-rich upwelled waters remaining concentrated at the 

shelf edge, rather than being mixed and dispersed across the outer shelf and upper 

slope. Most birds appeared to be flocking at the interface between these cool upwelled 

waters and the warmer surface waters. This interface marked a change in SST of about 

1 QC over a distance of <5 km. 

As the ship headed back onto the flat outer shelf, numbers of Wilson's Storm-petrels 

and Black Terns decreased markedly, although hundreds of birds were still scattered 

over the area. A significant decrease in Wilson's Storm-petrels occurred towards the 

end of a survey line at 0930 hrs, when SST increased by 1 QC, even though water depth 

remained constant. This increased SST may represent the transition out of the upwelled 

water mass. Very few of the Black Terns seen appeared to be feeding, but instead 

appeared to be commuting (between active trawlers?) at a height of -10 m. Between 

0900-1000 hrs nearly all birds seen were moving NW, roughly parallel with the shelf 

edge, although the significance of this movement is unclear. The only feeding flock 

comprised about 40 birds seen at 1642 hrs. A quick age survey earlier in the day found 

that about 80-85% were birds in their first-summer plumage, with the remainder being 

second-summer or adult birds. 

Other seabirds seen during the day included small numbers of Common and Sandwich 

Terns, and also a single Bridled Tern. A juvenile Swallow rested on the ship for a few 

minutes in the afternoon, and a butterfly sp. was also seen. 
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July 17th: Passage from 19°53'NI1r26'W (110 km WNW of Cap Timiris, Mauritania) to 

19°39'NI1r24'W (100 km WNW of Cap Timiris, Mauritania) 

Water depth = 1500-50 m 

An initial passage from deep water onto the shelf provided a good opportunity to 

quantify the changing concentration of seabirds across this transect. At water depths 

>1000 m, numbers of Black Terns and Wilson's Storm-petrels were seen at a rate of 

1 a's per hour, with only a couple of (probably non-active) fishing boats seen and small 

numbers of Flying fish. Most of the Black Terns were seen in a loose flock of up to 45 

birds that circled repeatedly around the ship. As the uppermost slope and outer shelf 

was reached, numbers of Black Terns and Wilson's Storm-petrels increased to 1 aa's 

per hour, and small numbers of Cory's Shearwaters, Common Terns and Royal Terns 

appeared at the shelf edge. An immature Long-tailed Skua was seen harassing a dark 

immature Arctic Skua. The number of trawlers increased to five and Flying fish 

disappeared. 

The highest density of birds was present on the outer shelf in association with up to 16 

trawlers, with 1 aaa's of Black Terns concentrated in huge flocks around active boats 

and 1 aa's of Wilson's Storm-petrels scattered loosely across the whole area. At times a 

steady stream of Black Terns could be watched passing across the back of our ship as 

they moved between trawlers. The largest single flock, containing 1 aaa's of birds, was 

associated with a pair of trawlers working in tandem. There was some evidence for 

feeding independent of human fishing activity, for example about 700 Black Terns were 

watched actively feeding in a linear flock on the outer shelf at 1230 hrs, even though 

five trawlers were in the vicinity. This flock was almost totally made up of the one 

species, and no skuas were in attendance (skuas were notable for their absence for 

most of the day). Three-figure counts of Royal Terns and Cory's Shearwaters were 

made in certain areas, and both species were strongly associated with trawlers, e.g. 

270 Royal Terns flying around (and perched on two trawlers) at 1448 hrs, and 130 

Cory's Shearwaters following trawlers at the shelf edge between 1740 and 1755 hrs. 

The latter species was usually seen in loose flocks of up to 80 birds, and at times would 

follow the ship for long periods. All birds were of the race diomedea where this could be 

determined. Other species recorded included 1 a's of Common and Sandwich Terns and 

a total of six Bridled Terns (including one attempting to steal food from a Black Tern), 

although only one distant skua sp. was seen. A Leach's Storm-petrel was found in the 

after deck laboratory in the early afternoon and was released successfully; it had 

presumably come on board during the previous night when the lights were on and the 

ship was working in deeper waters offshore. 

Towards the end of the day the wind and sea state began to steadily increase and 

observations became more difficult. Overall it was much windier than the previous day, 
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presumably leading to more mixing/dispersal of the upwelled waters and probably 

explaining why there were no marked concentrations of Wilson's Storm-petrels at the 

shelf edge. In addition, the huge concentrations of terns around active trawlers ensured 

that lower numbers of birds were actually seen away from the boats themselves, 

possibly even fewer than in areas where no trawlers were operating. Towards the end 

of the day, during passage westwards into deeper water, nearly all of the Black Terns 

seen were heading back towards the shelf, possibly as part of a pre-roost movement. 

Estimated totals for the commonest seabird species recorded in the Mauritania 

upwelling zone, from July 15th-17th, included 10,000 Wilson's Storm-petrels, 10,000 

Black Terns, 700 Royal Terns, 350 Cory's Shearwaters and 100 Common Terns. 

July 20th: On station at 20 0 30'N/20o40'W (380 km W of Cap Blanc, Mauritania) 

Water depth = 4000 m 

After a couple of days of strong winds and rough seas, the weather became calmer and 

some observations were made. The only seabirds noted were two distant petrel sp., but 

migrant land birds included two Swallows and up to eight Common Swifts, several of 

which appeared to roost on the ship overnight. These birds had probably been 

displaced by the same weather system that had pushed large amounts of reddish 

Saharan dust westwards out to sea. The highlight of the day was a group of two or three 

Minke Whales feeding around the ship in the evening for at least two hours. One of the 

animals surfaced within 25 m of the starboard side and then dived before resurfacing 

close by on the port side. The typical dive sequence consisted of 5-10 blows at 12-15 

second intervals, before a dive of 2-10 minutes duration. On rising, a low and fairly 

bushy blow up to 3 m high was seen, accompanied by a loud exhalation (if the animals 

were close enough to hear). The twin blowholes sat behind a single longitudinal ridge 

and prominent splashguard. The latter was sometimes still visible as the tall, falcate 

dorsal fin appeared. The back was dark blackish and sleek in appearance, and on at 

least one animal a paler area could be seen extending up onto the upper flank in front of 

the dorsal fin. Before a dive, the tail stock was clearly arched, but the flukes were never 

seen. 

July 21 sf: Passage from 20 0 39'N/20o55'W (380 km W of Cap Blanc, Mauritania) to 

20 0 32'N/20o32'W (370 km W of Cap Blanc Mauritania) 

Water depth = 4000 m 
Another three Common Swifts were seen around the ship during the morning, and an 

exhausted bird was picked up in the early afternoon. Unfortunately it was too weak to 

fly, and despite attempts to give it water, it soon became moribund and died the 

following day. The only seabirds noted were a single Bulwer's Petrel and up to 11 
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Leach's/Madeiran Storm-petrels. Other wildlife included small numbers of Flying fish, at 

least two shark sp., and a distant small rorqual sp. 

July 22nd: Passage from 21°15'NI20040'W (380 km WNW of Cap Blanc, Mauritania) to 

21°13'NI20032'W (375 km WNW of Cap Blanc, Mauritania) 

Water depth = 4000 m 

An hour of survey in the evening produced two Leach's/Madeiran Storm-petrels and 10-

100 Flying fish 

July 23rd: Passage from 20053'NI18°40'W (160 km W of Cap Blanc, Mauritania) to 

21°05'NI18°39'W (160 km WNW of Cap Blanc, Mauritania) 

Water depth = 2500-3000 m 

An hour of survey in the late afternoon in rough weather produced just three storm

petrel sp. and a few Flying fish. 

July 24th: Passage from 24°06'NI18°12'W (220 km offshore Western Sahara) to 

24°45'NI1r39'W (200 km offshore Western Sahara) 

Water depth = 2500-3000 m 

The only seabirds seen during the day were a Bulwer's Petrel, three Cory's 

Shearwaters and one Leach's/Madeiran Storm-petrel. A group of cetaceans seen in the 

early evening contained 10-20 Short-finned Pilot Whales and 5+ dolphin sp. Good 

numbers of Flying fish were still present. 

July 25th: Passage from 26°34'NI1r04'W (150 km SE of Hierro, Canary Islands) to 

26°40'NI1r07'W (140 km SE of El Hierro) 

Water depth = 3500-4000 m 
Slightly more seabirds were recorded as the ship steamed north towards the Canary 

Islands. A total of 32 Cory's Shearwaters and four Bulwer's Petrels were seen during 

the afternoon, together with small numbers of Flying fish. Most of the Cory's 

Shearwaters were seen as single birds, unlike in the Mauritania upwelling zone where 

most were gathered in loose flocks. Other birds noted included a single Racing Pigeon 

and two Plain SWifts. 
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5 Weather and Meteorological Conditions during the Cruise 

(Th. Truscheit) 

When RN Meteor left the port of DakarlSenegal at noon on July 4th 2005, clouds in the 

highest level prevailed, so it was a sunny and very warm day. 

For the territorial waters of Guinea-Bissau no permission for research was given by the 

local government. Originally the working area "A" was planed to extend to the territorial 

waters of Guinea but the chief scientist decided that the border Senegal to Guinea

Bissau was the southern most point of working. 

The working area "A" was located in the main axis of the ITC. Regularly powerful cloud 

clusters which developed over the continent were moving westward, crossing the 

position of RN Meteor. While RN Meteor was in the ITC, the wind was blowing from 

different directions, rarely less than Beaufort 4 to 5 and just seldom more than this. The 

only exception in the first 14 days of the cruise was July 6th 2005. Early in the morning 

of that day a really powerful cloud cluster was approaching the position of RN Meteor. 

Very heavy showers of rain and thunderstorm started at approximately 9 o'clock and 

was accompanied by gusts of Beaufort 12 (up to 70 kts) . 

When Meteor shifted to working area "B", it was outside of the main axis of the ITC. A 

very last part of a cloud cluster was crossing the position on July 16th 2005. After 

crossing, the cloud cover decreased to blue sky for the next days. Accompanied by that 

the wind increased up to Beaufort 7 on July 1Sth. In spite of the blue sky the visibility 

became poorer because of a lot of dust from the Sahara being in the atmosphere. Until 

July 21 st the wind decreased to Beaufort 1, temporarily to calm for a short while. On this 

day also the Sahara dust dwindled away and the visibility became better. A wind force 

of Beaufort 1 continued until the next day before it increased again to Beaufort 5 from 

northern directions. These last two days of scientific work - mooring at position 

21.17,9°N 20.47,SoW on Friday 22nd and at position 20.44°N 1S.42°W on Saturday 23rd 

- were accompanied by light to moderate wind up to Beaufort 5 from northern direction 

and thinning cloud cover or blue sky at times. The last two days of the cruise were just 

been for transit from the last mooring position to Las Palmas. 

The transit to Las Palmas started at noon on July 23rd with a blue sky and the wind 

blows from north eastern direction with Beaufort 5 with a swell also from northern 

direction up to 2.5 meters. 

Even though for the weather conditions during the cruise it was not important, 

nevertheless it was an interesting phenomenon. In the south westerly current of the 
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upper atmosphere the "Karman-Wirbel", called after the 

Hungarian T. Karman, could be observed leeward of the Canary 

Islands. The pasted satellite picture of NOAA-12 shows this 

phenomenon very impressively. 

The cruise ended early in the morning of July 26th 2005 in Las 

Palmas/Canary Islands. 

183 
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