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Cruise report RV Poseidon POS400

1 Research programme

The focus of RV POSEIDON expedition POS400 was on the investigation of cold-water coral
mounds of the Belgica Mound Province within the Porcupine Seabight along the Irish margin,
where coral mounds are aligned as chains that stretch from north to south parallel to the slope
(Beyer et al. 2003; Van Rooij et al. 2003). The coral mound chains are more or less restricted to
distinct water depth intervals of ~700-900 m (shallow mound chain: e.g., Poseidon Mound,
Challenger Mound) and 900-1,050 m (deep mound chain: e.g., Galway Mound, Pollux Mound).
The shallow and deep coral mound chains show significant variations in their recent coral
coverage with the deeper mounds hosting the most vivid coral communities in the area
(Foubert et al. 2005; De Mol et al. 2007; Dorschel et al. 2007), whereas it is assumed that the
mounds of the shallow mound chain are dominated by coral rubble and dead coral framework.
This points to a displacement of the vital coral communities towards deeper waters in former
times that might be related to changes in the water mass structure.

The aim of RV POSEIDON cruise POS400 was therefore the reconstruction of the Holocene
development of the Belgica Mounds with special emphasis on the relation between changes of
the regional oceanography (and/or other environmental parameters) and the vitality of cold-
water coral ecosystems. Existing data revealed that the onset of an interglacial current regime
with increased bottom currents has favoured the re-settlement of cold-water corals in the
Porcupine Seabight after the last glacial period (Dorschel et al. 2005). But there is still little
knowledge about the dynamic development of these ecosystems primarily on millennial
timescales during the Holocene. The scientific work during cruise POS400 concentrated on
three major scientific questions:

(1) Do any larger living cold-water coral communities exist on coral mounds of the shallow
mound chain of the Belgica Mound Province? During former ROV video surveys, it was
identified that some of the most vivid cold-water coral ecosystems along the Irish margin thrive
on coral mounds of the deep coral mound chain of the Belgica Mound Province (e.g., Foubert et
al. 2005). In contrast, the rather limited video footage available for coral mounds of the shallow
mound chain revealed that almost no living cold-water corals today grow on these mounds.
Overall the facies on these mounds seems to be dominated by coral rubble and dead coral
framework (e.g., Foubert et al. 2005). Method: Further detailed video documentation and
surface sampling is required to prove this preliminary assumption. The video surveys and
sampling will be accomplished by CTD measurements (covering a complete tidal cycle) to
determine the recent structure of the water column in the area.

(2) Are the Holocene coral growth periods of the deep and shallow mound chains temporally
linked (concurrent, overlapping or alternating growth periods)? With the re-establishment of
an interglacial circulation in the North Atlantic at the onset of the Holocene, cold-water coral
started to re-colonise the Irish margin. It is assumed that the re-establishment of coral growth,
and thus, of coral mound growth was mainly triggered by enhanced bottom currents which are
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related to the Mediterranean Outflow Water (MOW) that nowadays penetrates further north
into the Porcupine Seabight than during the last glacial (McCartney & Mauritzen 2001). The
recent coexistence of live and dead (Holocene) cold-water corals on closely adjoined coral
mound chains of the Belgica Mound Province points to a vertical displacement of optimal coral
growth conditions during the Holocene. Method: To trace the Holocene coral growth periods of
the two mound chains, sediment cores will be collected from various coral mounds in different
water depths and a set of coral fragments sampled from different stratigraphic levels within
these cores will be selected for radiocarbon dating.

(3) How did the structure of the water column change in the Belgica Mound Province during
the Holocene? The assumed displacement of vital cold-water coral ecosystems towards deeper
waters during the Holocene might be caused by a small-scale but essential change in the
structure of the water column. It is hypothesised that an intensification of the Eastern North
Atlantic Water (ENAW) during the Holocene caused a lowering of the boundary layer between
ENAW and Mediterranean Outflow Water (MOW) which was identified to be the preferred
depth interval of sustained cold-water coral growth along the Irish margin (Freiwald 2002).
Method: To reconstruct changes of the water mass structure over the past ~12 kyr, a set of so-
called 'off-mound' (coral-barren) sediment cores will be collected over a depth transect of ~500-
1,000 m to conduct palaeoceanographic studies (stable isotopes, faunal assemblages, grain size
distribution).

2 Working programme

The working programme during RV POSEIDON cruise POS400 focussed on the application of the
remotely operated vehicle (ROV) Cherokee (MARUM, Bremen), and the sampling of long
sediment cores and surface samples by a gravity corer and a grab sampler. The video surveys
and sediment sampling were accomplished by yoyo CTD measurements, during which the CTD
was continuously lowered and raised for a ~12 hours period to trace tidal fluctuations.

The first sampling location within the Belgica Mound Province was a so-called 'off-mound’ area
(Area A), where a series of coral-barren sediment cores covering a water depth transect
between 550 and 1,050 m was collected (Fig. 2.1). The area is situated in the north, and thus, in
the direct vicinity of the cold-water coral mounds investigated during expedition POS400. The
‘off-mound' sediment cores will offer the opportunity to reconstruct the Holocene
palaeoceanographic history of the area as they are composed of rather undisturbed sediment
sequences, whereas former studies showed that coral-bearing sediment cores collected from
coral mounds are often characterised by several hiatuses that mark different coral growth
periods (Dorschel et al. 2005; Eisele et al. 2008). The sediment sampling in this area was
accomplished by a yoyo CTD station at a water depth of around 1,000 m.

The second working area covers Pollux Mound (also known as BEL32; 51°24.89'N, 11°45.80'W;
Area B) (De Mol et al. 2007) that belongs to the deep coral mound chain of the Belgica Mound
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Province (Fig. 2.1). The top of Pollux Mound comprises one distinct peak at a water depth of
910 m with a base at around 990-1,000 m water depth. The mound has an almost circular
shape and measures ~1.3 km from north to south and ~1.1 km from west to east. The mound
has a steeply inclined western flank and a rather smoothly dipping eastern flank which grades
into the surrounding off-mound sediments. As Pollux Mound is out of the diving range of the
ROV Cherokee (max. diving depth: 850 m), solely sediment samples were collected comprising
ten grab samples and three gravity cores.

The third location observed was Belgica Mound Province‘

Lion's Head Mound (51°20.40'N, . Y (A
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Another target of the shallow mound chain was Poseidon Mound (51°27.5'N, 11°42'W) which is
situated 13 km to the north of Lion's Head Mound (Fig. 2.1). This SW-NE elongated mound
measures ~2.2 km from southwest to northeast and 1.3 km from northwest to southeast and
has an elevation of ~130 m with a base at around 820 m water depth. Directly to the south of
Poseidon Mound a rather small coral mound called Little Poseidon Mound (51°26.9'N,
11°42'W) is developed. This mound has a height of 50-60 m and a diameter of around 700 m, its
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western flank extends to an E-W elongated spur which was named Secchi Spur. Two ROV dives
with a total bottom time of ~10 hours were conducted across Little Poseidon Mound and
Poseidon Mound. Moreover, five gravity cores and twelve grab samples were successfully
collected in the Poseidon area.

The fourth working area (Area D) covered an area connected to the eastern border of the
Belgica Mound Province (Fig. 2.2). Here, numerous small mound-like structures are developed
those origin is up to now unknown. The
so-called Macnas Mounds (51°27.5'N,
11°32'W) are near circular with

diameters ofbetween 50 and 100 m
rising only around 5-10 m above the
ambient seabed. The study area is on
a general west-facing slope between
300 and 500 m depth (Wilson et al.
2007). Towards the north-west the
gentle slope, where most of the
mounds occur becomes a wider,
steeper slope which opens into a
channel (Wilson et al. 2007). Two
ROV dives were conducted across

GC: gravity core
=| CTD: CTD yoyo stations |8 s A
| ROV: video surveys »-" backscatter map courtesy of A. Grehan, NUIG, Galway, Ireland
11°33'W

SIOpeS of the channel in the Figure 2.2. Macnas Mounds area (Area D).
northwest of the Macnas Mounds.

some of the Macnas Mounds and

along the northwest and southeast

The video surveys were accomplished by two successful gravity cores collected from the top of
two Macnas Mounds and a yoyo CTD station at a water depth of around 380 m.

3 Narrative of RV POSEIDON cruise POS400

June 27"—july 1° Container Loading & Transit

On June 27™, eight scientists and technicians of two German marine institutes (MARUM: Center
for Marine Environmental Sciences, Bremen; SaM: Research Institute Senckenberg am Meer,
Wilhelmshaven) and the Irish Observer (UCC: University College Cork) arrived in Vigo (Spain) in
the late afternoon. June 28" was spent with the unloading of the scientific equipment that was
send from Bremen (Germany) with two containers. The MARUM ROV Cherokee work unit was
installed and the onboard laboratories were prepared.

RV POSEIDON left the port of Vigo (42°N) at 07:00 (05:00 UTC) on June 29" heading northwards
to the working area of this cruise: the Belgica coral mounds along the eastern slope of the
Porcupine Seabight (see Appendix A - Cruise track). In the early morning on June 30" RV
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POSEIDON crossed the Bay of Biscay facing fair weather conditions and calm sea state. Here, we
came to an unexpected stop when buoyancy material with a kind of mounting or anchorage
appeared in front of the RV POSEIDON. : -
The ship was stopped to retrieve the Jﬁf_—:‘_

r
-
i,

material which was identified to be the

remnants of a fishing net that was
densely colonised by barnacles and
hydrozoans (Fig. 3.1). The interruption
was used to check the ROV system
which was deployed for a 30-minutes
dive around the ship's hull. After a total
interruption of 2 hours the transit was
continued towards the study area off
Ireland.

Figure 3.1. Recovery of an 'old’ fishing
net/buoyancy material in the Bay of Biscay.
The line was densely colonised by barnacles

and hydrozoans (photos: J. Stone, MARUM,).

During the night the weather got worse and the wind increased causing waves with heights of
up to 4 meters. Towards the morning of July 1*' the sea calmed down a little bit and even the
sun came out again. Over the day the waves still reached heights of 2-3 m and often swashed
over the working deck.

July 2" Area C: shallow coral mound chain — CTD yoyo

Due to the weather conditions the arrival in the Porcupine Seabight was delayed of about 6
hours. The first station in the south of the Belgica Mound study area (Area C: shallow coral
mound chain) was arrived during the night on July 2" It was planned to start the first CTD
measurement at 06:00, but due to the again increasing wind conditions with wind speed of up
to 8 Bft. and wave heights of 3-4 m, the first CTD deployment was postponed of about five
hours. At 10:50 we started the first CTD station (GeoB 14501-1) at a water depth of ~¥850 m
(Fig. 2.1). For the next 12 hours, the CTD was continuously lowered each 30 minutes. This so-
called yoyo CTD allows to determine changes in temperature, salinity and oxygen content
during a complete tidal cycle.

After finishing the CTD measurements at around 23:00 we steamed ~10 nm north to an off-
mound area (Area A; Fig. 2.1) where it was intended to collected a series of sediment cores
from different water depth levels the next day.

July 3" Area A: off-mound area — Gravity coring

In the morning of July 3™ still high wave conditions persisted being critical for any work on deck.
However, after a briefing at the bridge, we decided to try a first coring attempt. Due to the
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excellent and professional teamwork of nautical and decks crew sampling of five off-mound
cores (GeoB 14502, GeoB 14504-14507) covering a depth transect of 550 to 1,050 m (Fig. 2.1)
was conducted within seven hours. In total, 24 m core meters were collected. These cores are
mainly composed of clayey to silty sediments with some of them showing dropstones on their
top. One coring attempt at ~650 m water depth was not successful (GeoB 14503). Due to sandy
sediment that stuck at the core pipe it is assumed that rather coarse sediments (probably an
extended sandy patch or dropstone pavement) dominate this coring site.

July 4" Area A: off-mound area — CTD yoyo

During the night wind speeds tremendously increased to 7 Bft.,, again causing an almost
sleepless night for all participants on board. Although the weather calmed down until the
morning of July 4™ it was decided to operate the CTD probe for a second time as the waves
were still too high to deploy any of the other devices. The CTD yoyo station (GeoB 14508) was
conducted in the off-mound area (Area A), in close vicinity to the coring sites of the day before
(Fig. 2.1). This time the CTD was continuously lowered to a water depth of around 1,000 m. At
around 21:00, we finished station work and steamed south to a so far unnamed coral mound
which belongs to the shallow coral mound chain of the Belgica Mound Province. There, the
collection of a series of grab samples was planned for the next day.

July 5" Area C: Lion's Head Mound - Sediment sampling

At 08:00 of July 5", we started with an extensive grab sampling across a coral mound of the
shallow mound chain. We named this coral mound 'Lion's Head Mound' after the famous
mountain in Cape Town, where the World 11°42'W 11741 5'W
Cup of 2010 took place. Lion's Head . -
Mound has a height of ~100 m and Lion's Head Mound
elevates from 840 up to 720 m water
depths. So far nothing was known about
the coral coverage of this mound. We

selected eight stations for grab sampling
® 14516 (GR)

(Fig. 3.2), which all were successful ! 512 (6 drepora rubble
(GeoB 14509-14516).The samples were |

14511 (GR) 6e) O, 14514 (GR) & 14517 (GC)
dominated by dead Madrepora dead M ! ' dead Macirepora framework
framework and Madrepora rubble 14515 (GR) & 14519 ® 14510 (GR)

Madrepora rubble Madrepora-Lophelia rubble
whereas Lophelia was rather a minor |

14509 (GR)
component. Madrepora rubble, dropstones

14543-1 (GR)
coral rubble, live Lophelia
Figure 3.2. Sediment sampling sites on Lion's z

Head Mound. GeoB station numbers are 0 100 200 400
indicated (GR: grab sample, GC: gravity core). Z3
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In the afternoon, we started with gravity coring on Lion's Head Mound. The positions of the
coring sites were based on the results of the grab sampling (Fig. 3.2), as it was intended to
primarily collect cores that are made up of coral fragments to study the growth history of Lion's
Head Mound. Three coral-bearing sediment cores were successfully collected from the eastern
and western flanks of Lion's Head Mound (GeoB 14517, GeoB 14519) and from its top (GeoB
14518) with a total recovery of 14.5 m. All cores showed Madrepora coral rubble on top.

As the weather was still very good with calm wind conditions and as the weather forecast
predicted increasing winds for the next day, we decided to prepare everything for our first ROV
dive (GeoB 14520). The dive started at the eastern o N W W
foot of Lion's Head Mound at a water depth of
around 810 m. Here we observed numerous
dropstones of different origin and size (Fig.
3.3). Unfortunately, very strong bottom
currents inhibited the ROV to follow the
scheduled track westwards over the slope of

Figure 3.3. Dropstones observed at the eastern base of Lion's
Head Mound (ROV image © MARUM,).

the coral mound and drifted away. Therefore,

it was decided to abort the dive after two
hours.

During the night, we steamed west to Pollux Mound which belongs to the deep coral mound
chain of the Belgica Mound Province. There, a similar sampling strategy as conducted on Lion's
Head Mound - starting with grab samples and continuing with gravity cores whose positions
will be selected based on the results of the grab sampling - was planned for the next day.

July 6"-7" Area B: Pollux Mound — Grab sampling & gravity coring

At 08:00 of July 6", we started an extensive grab sampling on Pollux Mound that lasted the
entire day (Fig. 3.4). With its top being situated in water depth of 910 m, Pollux Mound belongs
to the deep mound chain. In total, nine grab samples were collected (GeoB 14521-14529) that
revealed that the eastern and northeastern flanks are dominated by dead coral framework,
whereas the western and southwestern flanks are covered by a mixture of live and dead coral
framework (Lophelia pertusa and Madrepora oculata). On top of Pollux Mound, large live
scleractinian coral colonies exist that are mainly made up of Lophelia pertusa. All coral
framework samples were accompanied by a highly diverse associated fauna (e.g., sponges,
octocorals, gorgonians, polychaetes, echinoids, crustaceans, molluscs). The description, sieving,
and sub-sampling work on deck was quite challenging for the scientists as the weather
conditions with rain, strong winds (6-7 Bft.) and rough sea remained unfavourable the entire
day. However, on the base of these grab samples, three positions for gravity cores were
selected scheduled for the next day.

The weather on the morning of July 7™ was still not suitable for an ROV dive and even to
explore the gravity corer was quite a challenge as we still faced a swell of up to 4 m.
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Nevertheless, two sediment cores form 11°46'W 11°45.5'W
the top and the western flank of Pollux Area B:

Mound (GeoB 14530, GeoB 14531) Poilix Moty

were  successfully collected  with
recoveries of 4.5 and 5 m, respectively. _
Both cores contain abundant coral : ST OV ik Lo O %ﬁn dead Lophs

fragments in the downcore record and “dead & live | obhefia @ 14528 (GR), dead Madrepora
g - 14527 (GR), dead Lophelia
- 14526 (GR), dead Lophelia :
western flank, the first attempt of O 14525 (GR) & 14532:2 (GO
dead Lophelia & Madrepora

Madrepora rubble on top. On the

coring failed and the second attempt

just revealed 1 m of coral fragments in a
sandy sediment matrix (GeoB 14532).

® 14521 (GR)
ik dead Lophelia & Madrepora

Figure 3.4. Sampling sites on Pollux Mound. GeoB
station numbers are indicated (GR: grab sample,
GC: gravity core).

July 7"-8" Area C: Poseidon & Little Poseidon Mounds — Grab sampling

In the afternoon of July 7™ we steamed again eastward to the shallow mound chain and
started grab sampling on Poseidon Mound (Fig. 3.5). One grab collected from the eastern flank
revealed a barnacle plate-dominated facies (GeoB 14533). On the top and western flank of
Poseidon Mound (GeoB 14534-GeoB 14536), we found Madrepora-dominated coral rubble and
few live Lophelia polyps. In the morning of July 8", we continued the grab sampling in the
shallow mound area as the weather conditions and high swell allowed no gravity coring or even
the deployment of the ROV. We collected two grab samples from Secchi Spur (GeoB 14537,
GeoB 14538), the extension of the western flank of Little Poseidon Mound, that revealed coral
rubble. One grab sample was collected from the top of Little Poseidon Mound that was
composed of Madrepora-dominated coral rubble (GeoB 145391). Before lunch time, the first
grab sampling series ended with two grabs collected from the western flank of Poseidon
Mound again composed of Madrepora-dominated coral rubble and few live Lophelia polyps
(GeoB 14540, GeoB 14541).

After lunch, the wind direction turned causing a turbulent cross-sea. Therefore, the planned
gravity cores were skipped and instead grab sampling was continued. We could collect one
more grab sample from the western flank of an unnamed mound in the south of the Poseidon
Mound area (GeoB 14542; Fig. 3.5).

However, as the ship had serious problems to hold the position due to the increasing
disadvantageous current and wind conditions, we decided to stop the grab sampling. As the
weather forecast predicted a considerable enhancement of the weather conditions on July ot
we started to plan a second attempt for a video survey across Lion's Head Mound for the next day.
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Figure 3.5. Sampling sites on Poseidon x unnamed Mound /s>
and Little Poseidon Mounds. GeoB :

station numbers are indicated \ ' RRARS 250 o
(GR: grab sample, GC: gravity core).

July 9" Area C: Lion's Head Mound — ROV dives

As predicted, the swell and wind speed decreased considerably during the night. Therefore, in

the morning of July 9", the ROV was prepared for its second dive. To test the current
conditions, we started with a grab sample (GeoB 14543-1) at the starting point of the
scheduled diving track. The sample revealed coral rubble and — surprisingly — several live
Lophelia polyps. At 10:00, we deployed the ROV and lowered it to a water depth of ~850 m
(GeoB 14543-2). The track started at the southwestern foot of Lion's Head Mound, went uphill
in NE direction and crossed the top in a
northward direction. A total of 3.5 hours of
video footage and ~230 still images were
recorded during this dive, and two samples of
Lophelia-Madrepora colonies were sampled
with the ROV (Fig. 3.6).

Figure 3.6. Cold-water corals collected
with the ROV from Lion's Head Mound
(photo: J. Stone, MARUM).
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Another ROV dive, crossing Lion's Head Mound this time from west to east was conducted in
the afternoon (GeoB 14544). It was intended to start the dive at the western foot of Lion's
Head Mound at a water depth of ~“840 m, but as the current conditions were again quite
disadvantageous and the ROV could not reach the scheduled starting point, instead it was
decided to start the dive at the upper western flank at a water depth of 780 m. The dive ended
at the eastern base of Lion's Head Mound at a water depth of 820 m. During the dive 1 hour of
video footage and ~140 still images were recorded.

July 10" Area C: Little Poseidon Mound — ROV dive

As the weather conditions remained calm on 10" July, we prepared the ROV for another dive.
This time, the target was Little Poseidon Mound which is situated 6 nm to the north of Lion's
Head Mound. Before deploying the ROV, we collected again one grab sample (GeoB 14545-1) at
the starting point of the scheduled diving track to test the current conditions. The sample
revealed sandy sediment with a few coral rubble. Afterwards, the ROV was deployed for the
fourth time during expedition POS400 (GeoB 14545-2). The dive started at the extension
(Secchi Spur) of the southwestern flank of Little Poseidon Mound at a water depth of 780 m
and continued uphill towards its top. At the top of Little Poseidon, the diving track turned
northwards going downhill the northern flank of the mound. After 5.5 hours of video mapping,
we had to abort the ROV dive for safety reasons as the break of the ROV winch was not working
properly anymore. The ROV dive was immediately recovered and was safe on deck at around
15:00, and the ROV technicians started to look for the failure.

To use the rest of the day and to take advantage of the good weather conditions, it was decided
to collect two gravity cores from Poseidon Mound that were actually scheduled for the next
day. One core was retrieved from the NW-flank (GeoB 14546) with a recovery of 1.7 m
containing abundant coral fragments in a silty sediment matrix. The second core (GeoB 14547)
with a recovery of 4.3 m was collected from the northeastern top area of Poseidon Mound (Fig.
3.5). The core contained very few coral fragments and the top was covered by dropstones and
barnacle plates. Finally, the ROV technician could find the failure of the ROV's winch break and
fixed it, therefore another ROV dive was scheduled for the next day.

July 11" Area C: Poseidon Mound — ROV dive & gravity coring

At 08:00 on July 11" we deployed the ROV for its 5™ dive (GeoB 14548). The dive started at the
western foot of Poseidon Mound at a water depth of 800 m, went uphill the western flank,
crossed the top of Poseidon from west to east and continued downhill its northern flank. The
dive ended after 5 hours of diving time at the northeastern foot of Poseidon Mound. Over 300
still images and two samples comprising a colonised dropstones and a small Lophelia colony
were collected during the dive. Afterwards, station work was continued with gravity coring. The
first coring attempt at the western flank of Poseidon Mound failed (GeoB 14549). The core pipe
bended probably because it hit a large rocky boulder on the seafloor (Fig. 3.7).
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Figure 3.7. The attempt to collect a gravity
core from the southwestern flank of Poseidon
Mound failed. The core pipe bended, probably

because it hit a large rocky boulder on the

seafloor (photo: J. Stone, MARUM).

A second sediment core collected from the southwestern top of Poseidon Mound was more
successful and vyielded 5.6 core metres (GeoB 14550). However, it seems that the core
contained almost no corals fragments, just the top of the core was covered with few coral
fragments and dropstones. The third core (GeoB 14551) was collected from the depression
between Little Poseidon and Poseidon Mound (Fig. 3.5), where large dunes covered with
abundant dead coral framework were developed. Again, no coral fragments were recognized in
the downcore record, but dropstones and barnacle plates covered the top of the core. The last
gravity core was collected from the top of Little Poseidon Mound (GeoB 14552). A total of 5.8
core metres was recovered with abundant coral fragments from core top to core bottom.
After coring, RV POSEIDON started steaming ~10 nm to the east towards our last working area
(Area D), the Macnas Mounds, where we intended to start with an ROV dive followed by
sediment sampling.

July 12" Area D: Macnas Mounds — ROV dives

At 08:00 on July 12", we started our 6™ ROV dive in the Macnas Mound area (GeoB 14553; Fig.
2.2). The Macnas Mounds comprise numerous low-relief mounds (height: 5-10 m) that occur on

a general west-facing slope in a water depth between 300 and 500 m. During the dive, we
crossed five of these mounds and recorded a total of 2 hours video footage and ~120 still
images.

Northwest of the Macnas Mounds, the gentle slope on which most of the mound-like structures
occur becomes a wider, steeper slope which opens into a channel. This channel was the target
of the second ROV dive (GeoB 14554) in the Macnas Mound area (Fig. 2.2). The dive started at
a water depth of 470 m at the lower north-western slope of the channel and continued uphill.
After 1.5 hours, the dive was interrupted at a water depth of 460 m as almost no coral fragments
and absolutely no live cold-water corals were observed. We decided to move to the western
slope of the channel. The ROV was heaved of about 100 m above the seafloor and the vessel
drifted slowly to the east, and thus, to the opposite slope of the channel. There, we continued the
dive at a water depth of 450 m, again going uphill the slope. After 2 hours without finding any
evidence for the existence of cold-water corals, the dive was aborted at a water depth of 400 m.
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July 13" Area D: Macnas Mounds — Gravity cores & CTD yoyo

At 06:00 on July 13" we started with three stations for gravity coring in the Macnas Mounds
area. The aim was to collect coral-bearing sediment cores from these up to 10 m high mounds.
Two attempts to core through one of these mounds failed as the pipe could not penetrate into
the sediment. Just a few coral fragments comprising Lophelia and Madrepora fragments were
found in the core catcher (GeoB 14555-1, GeoB 14555-2). Two further coring attempts on the
tops of two other mounds were more successful as the collected cores had a recovery of 5.3 m
(GeoB 14556) and 4.1 m (GeoB 14557). However, no coral fragments were recognised, instead
the cores are composed of medium to coarse sandy sediments. It appears that the Macnas
Mounds are rather large dunes than 'coral mounds' which at their crests being colonised by
cold-water corals rather than being build up by corals.

The last station of expedition POS400 was a third CTD yoyo station (GeoB 14558). This time the
CTD was continuously lowered to a water depth of ~¥380 m in the Macnas Mounds area. The
measurements started at 09:00 and ended at 21:00. As a gale warning with 10 Bft. was
predicted for our study area for the 14" of July, we skipped further plans to collect grab
samples in the Macnas Mounds area and RV POSEIDON set sail to Cork.

July 14"™-15" Transit to Cork, Departure

During the 14" July, the scientific crew loaded the scientific equipment and the samples
obtained during the cruise into the container, and cleaned the laboratories. The ROV Cherokee
will stay on board as it will be applied during
one of the next expeditions. RV POSEIDON
arrived the harbour of Cork at 18:30. The
next day (15" July), the container with the
scientific equipment was picked up to
transport it back to Bremen. The scientific
crew disembarked on 16" July.

Fig. 3.8. RV POSEIDON in the harbour of Cork.

For further information about work
and life during expedition POS400 on
board the research vessel POSEIDON,
please have a look on following

webpage: b -
Above: J. Stone preparing the text for the daily
cruise blog, photo and video documentation of

htl’p.‘//WWW. marum. de/en/Log POS400.html the expedition (contact: jstone@marum.de).
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4 Equipment, deployments and preliminary results
4.1 Gravity Corer

A gravity corer with a pipe length of 6 m and a weight of 1.2 tons was applied to recover long
sediment sequences from various coral mounds of the Belgica Mound Province (Fig. 4.1).
Before using the coring tools, the liners had been marked lengthwise with a straight line in
order to retain the orientation of the core. Once on board, the sediment core was cut into 1-m-
sections, closed with caps on both ends and labelled according to a standard scheme (Fig. 4.2).

Figure 4.1. Recovery of the gravity corer. The plastic liners filled with sediment are cut into 1-m-segments and closed with caps
(from left to right; photos: J. Stone, MARUM).

cap GeoB 13701-1 cap

A

v 112 _ > 212 m
1-coteL archive I-oges
137011 137011

112 GeoB 13701-1 W

w 12 > 212 w

work
*site number: GeoB 13701-1, core depth: 112-212 cm liner
Figure 4.2. The core segments were closed with caps on both ends (upper left and central images), labelled according to standard
scheme for GeoB cores of the MARUM (lower graph), and stored onboard RV POSEIDON (right image) (photos: J. Stone, MARUM)

During RV POSEIDON cruise POS 400, the gravity corer was used at 24 stations, of which 18
coring attempts were successful with sediment recoveries between 103 and 587 cm resulting in
total core recovery of 77.94 m (Table 4.1). None of the gravity cores were opened on board. All
sediment cores collected during the cruise POS400 were transported to Bremen and stored in
the MARUM core repository at the University of Bremen. The sediment cores will be opened,
described, and photo-scanned, and further analyses (radiocarbon and U/Th age determination,
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XRF scans, stable isotope measurements, grain size analyses etc.) will be done after the cruise
under the responsibility of MARUM.

Table 4.1. Metadata of gravity cores collected during RV POSEIDON cruise POS400 (data are related to time of bottom contact).

Cast| Station-No. Date Time Lat Lon wbD WD |REC |Remark
(dd.mm.yy)| (UTC) (N) (W) sounder | winch

Area A: off-mound area
01 | GeoB 14502-1 | 03.07.10 07:15 | 51°32.07 | 11°36.65 | 526m 552m |335|clayey sediment
02 | GeoB 14503-1 | 03.07.10 | 08:25 | 51°31.84 | 11°38.99 | 635m 666m | -/- |empty, coarse sand on pipe
03 | GeoB 14503-2 | 03.07.10 | 08:55 | 51°31.81 | 11°38.98 | 635m 666m | -/- |empty
04 | GeoB 14504-1 | 03.07.10 10:08 | 51°31.54 | 11°41.96 739m 775m 499 (clayey sediment
05 | GeoB 14505-1 | 03.07.10 | 11:05 | 51°31.03 | 11°43.85 | 832m 882m |540|2x pulled, dropstones on top
06 | GeoB 14506-1 | 03.07.10 12:02 | 51°30.27 | 11°45.89 | 911m 963m |550|-/-
07 | GeoB 14507-1 | 03.07.10 13:00 | 51°28.53 | 11°47.02 | 987m | 1044m |476 |dropstones on top
Area C: Lion's Head Mound (shallow coral mound chain)
08 | GeoB 14517-1 | 05.07.10 | 12:35 | 51°20.39 | 11°41.56 | 725m 787m |443|coral-bearing core
09 | GeoB 14518-1 | 05.07.10 | 13:25 | 51°20.38 | 11°41.64 | 707m 750m |587 |coral-bearing core, slightly over-
penetrated, top undisturbed
10 | GeoB 14519-1 | 05.07.10 | 14:17 | 51°20.33 | 11°41.76 | 794m 836m |397|coral-bearing core
Area B: Pollux Mound (deep coral mound chain)
11 | GeoB 14530-1 | 07.07.10 | 06:36 | 51°24.89 | 11°45.82 | 950m 988m |508|coral-bearing core
12 | GeoB 14531-1 | 07.07.10 | 07:40 | 51°24.89 | 11°45.77 | 904m 950m |449|coral-bearing core
13 | GeoB 14532-1 | 07.07.10 | 08:41 | 51°24.87 | 11°45.62 | 933m 980m | -/- |few Madrepora & Aphrocallistes
[fragments in core catcher
14 | GeoB 14532-2 | 07.07.10 | 09:32 | 51°24.88 | 11°45.62 | 926m 980m |103|corals in sandy sediment matrix,
top disturbed

Area C: Poseidon Mound (shallow coral mound chain)
15 | GeoB 14546-2 | 10.07.10 14:33 | 51°27.64 | 11°41.95 | 699m 755m |170 |coral-bearing core
16 | GeoB 14547-2 | 10.07.10 | 15:14 | 51°27.48 | 11°41.88 | 681m 715m |428|downcore few coral fragments, on
top dropstones & barnacles plates
17 | GeoB 14549-1| 11.07.10 | 13:17 | 51°27.30 | 11°42.38 | 748m 785m | -/- |core pipe bended (“banana”)
18 | GeoB 14550-1 | 11.07.10 | 14:13 | 51°27.33 | 11°42.18 | 676m 715m |558|sandy sediment, dropstones &
coral fragments on top (probably
very few corals downcore)
Area C: Megabars between Poseidon Mound & Little Poseidon Mound (shallow coral mound chain)
19 | GeoB 14551-1 | 11.07.10 15:00 | 51°27.10 | 11°41.90 | 744m 780m |226 |on top dropstones & barnacles,
no corals to see

Area C: Little Poseidon Mound (shallow coral mound chain)
20 | GeoB 14552-1 | 11.07.10 | 15:39 | 51°26.91 | 11°41.99 | 692m 733m |583 |coral-bearing core, slightly over-

penetrated

Area D: Macnas Mounds
21 | GeoB 14555-1 | 13.07.10 | 04:11 | 51°27.41 | 11°31.99 | 374m | 392m | -/- |large coral fragments and

dropstones in core catcher (CC)

22 | GeoB 14555-2 | 13.07,10 | 04:32 | 51°27.41 | 11°31.99 | 375m 392m | -/- |very few coral fragments in CC

23 | GeoB 14556-1 | 13.07.10 | 05:00 | 51°27.63 | 11°31.91 | 375m | 397m |529|sediment, no corals

24 | GeoB 14557-1 | 13.07.10 06:09 | 51°27.44 | 11°31.72 369m 388m |413|sandy sediment, no corals

4.2 Grab Sampler

For qualitative samples of surface sediment and benthic fauna a grab sampler (Fig. 4.3) was
deployed at a total of 31 stations, of which 29 deployments were successful (Table 4.2). The
positions of the samples were selected to obtain a representative sample grid over distinct
coral mounds of the Belgica Mound Province, and to accomplish potential gravity core stations.
The grab samples were photographed and the sediment and faunal composition briefly
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described. Living fauna was fixed in ethanol. The entire sample was washed through sieves of 4
mm, 2 mm, 1 mm, 0.5 mm and <0.5 mm mesh sizes. The sieve residue was dried in a drying

oven on board and packed for further taxonomic analyses at the home laboratories (Fig. 4.3).

£

Figure 4.3. Grab sampling. After recovery, grab samples were photographed, the benthic fauna was identified, the sediment
described. Finally the samples were sub-sampled and sieved on board (from left to right; photos: J. Stone, MARUM).

Table 4.2. Metadata of grab samples collected during RV POSEIDON cruise POS400 (data are related to time of bottom contact).

Cast Station-No. Date Time Lat Lon WD WD |Description
(dd.mm.yy) | (UTC) (N) (W)  |sounder| winch
Area C: Lion's Head Mound (shallow coral mound chain)
01 GeoB 14509-1 05.07.10 06:10 | 51°20.20 | 11°41.64 | 758m | 778m |Madrepora rubble, dropstones
02 GeoB 14510-1 05.07.10 07:07 | 51°20.32 | 11°41.67 | 720m | 755m |Lophelia-Madrepora rubble
03 GeoB 14511-1 05.07.10 07:51 | 51°20.39 | 11°41.64 | 707m | 730m |dead Madrepora framework
04 GeoB 14512-1 05.07.10 08:43 | 51°20.47 | 11°41.68 | 739m | 750m |dead Madrepora framework
05 GeoB 14513-1 05.07.10 09:15 | 51°20.57 | 11°41.72 | 750m | 758m |dead Madrepora framework
06 GeoB 14514-1 05.07.10 10:21 | 51°20.39 | 11°41.56 | 718m | 728m |dead Madrepora framework/rubble
07 GeoB 14515-1 05.07.10 11:00 | 51°20.33 | 11°41.75 | 783m | 800m |Madrepora rubble
08 GeoB 14516-1 05.07.10 11:42 | 51°20.50 | 11°41.60 | 764m | 760m |Madrepora rubble
30 GeoB 14543-1 09.07.10 06:25 | 51°20.06 | 11°41.81 | 832m | 848m |coral rubble, live Lophelia
Area B: Pollux Mound (deep coral mound chain)
09 GeoB 14521-1 06.07.10 07:37 | 51°24.75 | 11°45.85 | 975m | 982m |dead Madrepora-Lophelia framework
10 GeoB 14522-1 06.07.10 08:30 | 51°24.82 | 11°45.80 | 949m | 952m |dead & live Lophelia framework
11 GeoB 14523-1 06.07.10 09:18 | 51°24.90 | 11°45.83 | 943m | 947m |- not released -
12 GeoB 14523-2 06.07.10 10:33 | 51°24.89 | 11°45.84 | 958m | 956m |dead & live Lophelia framework
13 GeoB 14524-1 06.07.10 11:16 |51°24.89 | 11°45.79 | 899m | 914m |live Lophelia framework (10% dead)
14 GeoB 14525-1 06.07.10 12:00 | 51°24.89 | 11°45.62 | 928m | 955m |dead Lophelia-Madrepora framework
15 GeoB 14526-1 06.07.10 12:49 | 51°24.94 | 11°45.74 | 884m | 905m |dead & live Lophelia framework
16 GeoB 14527-1 06.07.10 13:20 | 51°24.96 | 11°45.72 | 888m | 910m |dead Lophelia framework
17 GeoB 14528-1 06.07.10 13:52 | 51°25.02 | 11°45.68 | 921m | 929m |dead Madrepora framework
18 GeoB 14529-1 06.07.10 14:23 | 51°25.08 | 11°45.65 | 932m | 947m |dead Lophelia framework
Area C: Poseidon Mound (shallow coral mound chain)
19 GeoB 14533-1 07.07.10 11:26 | 51°27.49 | 11°41.67 | 687m | 698m |barnacle plates
20 GeoB 14534-1 07.07.10 11:58 | 51°27.49 | 11°41.89 | 680m | 693m |Madrepora rubble, dropstones
21 GeoB 14535-1 07.07.10 12:43 | 51°27.33 | 11°42.17 | 676m | 680m |- not released -
22 GeoB 14535-2 07.07.10 13:08 | 51°27.33 | 11°42.18 | 675m | 694m |Madrepora rubble
23 GeoB 14536-1 07.07.10 14:06 | 51°27.48 | 11°42.08 | 686m | 720m |Madrepora rubble, live Lophelia
27 GeoB 14540-1 08.07.10 08:42 | 51°27.30| 11°42.30 | 695m | 731m |Madrepora rubble
28 GeoB 14541-1 08.07.10 09:29 | 51°27.64 | 11°41.95 | 715m | 733m |Madrepora rubble, live Lophelia
Area C: Little Poseidon Mound (plus Secchi Spur) (shallow coral mound chain)
24 GeoB 14537-1 08.07.10 06:19 | 51°26.55 | 11°42.86 | 774m | 790m |Madrepora-Lophelia rubble
25 GeoB 14538-1 08.07.10 07:11 | 51°26.73 | 11°42.39 | 764m | 767m |Madrepora rubble, live Lophelia
26 GeoB 14539-1 08.07.10 07:56 | 51°26.90 | 11°42.98 | 686m | 714m |Madrepora rubble
31 GeoB 14545-1 10.07.10 06:19 | 51°26.76 | 11°42.47 | 769m | 783m |few coral rubble

Area C: unnamed mound south of the Poseidon area (shallow coral mound chain)

29 GeoB 14542-1 08.07.10 11:54 | 51°26.09 | 11°42.12 | 670m | 736m |Madrepora rubble
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4.2.1 Description of grab samples — Area C: Lion's Head Mound

GeoB 14509-1 (Lion's Head Mound, S-flank) 51°20.20'N, 11°41.64'W, 758 m
: e sediment colour: 5Y5/3 olive

sediment: sandy silt (foraminiferan quartz sand)

live fauna: decapod, ophiuroid, polychaetes,

Hexadella sp.

components: Madrepora rubble, gorgonian root,

<10% Lophelia, Caryophyllia sp., dropstones up to 3

cm in diameter (polymict), mollusc shells,

Stenocyathus, Aphrocallistes, bryozoans, otoliths,

bivalves, echinoid spines

51°20.32'N, 11°41.67'W, 720 m
sediment colour: 5Y5/3 olive
sediment: foraminiferan sand (very few)
live fauna: octocorals, Stenocyathus vermiformis,
sponges (amongst Hexadella sp.), polychaetes
components: dead Madrepora and Lophelia rubble,
gastropods (amongst Calliostoma), molluscs,
Stenocyathus, Aphrocallistes, pteropods, otoliths,
Asperarca, echinoid spines
remarks: Lophelia bigger than in 14509-1

51°20.39'N, 11°41.64'W, 707 m

sediment: few sediment

live fauna: octocorals, orange-coloured
antipatharian, diverse sponges, Munida, Eunice
norvegica (large individuals!), many polychaetes,
Asperarca sp., Caryophyllia sp., ascidian, crustaceans,
Stenocyathus vermiformis, ophiuroids, sand
agglutinating foraminifera and bryozoans on
skeleton, red sponge, Filograna sp., spirorbids
components: exclusively Madrepora frame-
work/rubble, solitary corals (Caryophyllia,
Stenocyathus), 1 valve of Spondylus gussoni,
pectinids, echinoid spines, Aphrocallistes,
gastropods

remarks: many polychaetes!

51°20.47'N, 11°41.68'W, 739 m
sediment colour: 5Y5/3 olive
sediment: foraminiferan sand (few sediment)
live fauna: Madrepora, few Stenocyathus,
Caryophyllia, orange antipatharian, octocorals,
Hexadella sp., many Eunice norvegica, Munida sp.,
ascidian, red sponge, ophiuroids, boring actinian,
gastropod, bryozoans on skeleton, polychaetes,
bivalves, hemichordate, Rhapdopleura normanni
components: Madrepora framework, few Lophelia,
Aphrocallistes, molluscs, serpulids, echinoid spines
(Cidaris), bryozoans
remarks: dead framework but many Eunice!
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GeoB 14513-1 (Lion's Head Mound, N-flank)

51°20.57'N, 11°41.72'W, 750 m

sediment: no sediment

live fauna: whip coral, Hexadella sp., Bathynectes
maravigna, antipatharians, Caryophyllia sp.,
Stenocyathus vermiformis, zooantharia,
Rhapdopleura normanni, crustacean, bristle worm
components: Madrepora framework, Aphrocallistes,
gastropods, pteropods, molluscs, foraminifera

51°20.39'N, 11°41.56'W, 718 m

sediment: no sediment

live fauna: orange antipatharians, decapods,
sponges, gastropods, ophiuroids, hydrozoans and
bryozoans on skeleton, polychaetes, sponges
(amongst bioeroding ones), Lima, Verruca
components: Madrepora framework/rubble (95%
Madrepora), 1 large Lophelia (5%), molluscs,
bryozoans, many Cidaris spines, Stenocyathus
vermiformis

51°20.33'N, 11°41.75'W, 783 m

sediment: no sediment

live fauna: octocorals, polychaetes, pot.
Stenocyathus vermiformis

components: Madrepora rubble, bivalve shells,
pectinids, Stenocyathus vermiformis, agglutinated
worm tube, large pteropods, Aphrocallistes, otoliths,
echinoid spines, sponge spicules

51°20.50'N, 11°41.60'W, 764 m

sediment colour: 5Y5/3 olive

sediment: foraminifera sand, few shell hash
live fauna: Hexadella sp.

components: Madrepora rubble (few Lophelia),
verrucids, Spondylus gussoni, echnioid spines,
Caryophyllia sp., gastropods, Stenocyathus,
Aphrocallistes, pteropods, bivalves

51°20.06'N, 11°41.81'W, 832 m

sediment colour: 5Y 5/2 light olive grey

sediment: medium sand

live fauna: Lophelia, hydrozoa, serpulids, octocorals,
Munida, Bathynectes maravigna, amphipods,
polychaetes, sponges

components: coral rubble (Madrepora 60%,
Lophelia 40%), mm-sized dropstones, Aphrocallistes,
gastropods, pteropods, sponge spicules, echinoid
spines

remarks: test for current conditions
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4.2.2 Description of grab samples — Area B: Pollux Mound

GeoB 14521-1 (Pollux Mound, SW-flank)

51°24.75'N, 11°45.85'W, 975 m

sediment colour: 5Y4/3 olive

sediment: foraminifera sand

live fauna: various large sponges, ophiurids,
stylasterids, bivalves, one Caryophyllia, encrusting
organisms on skeleton (bryozoa, Cibicides,
brachiopods), Cibicides on skeleton, Pliobothrus,
Rhapdopleura, serpulids, bryozoans, brachiopods
and live Hyrrokkin on Lophelia skeleton, polychaetes
components: dead coral framework (Madrepora &
Lophelia 50/50), Caryophyllia, Aphrocallistes with
yellow sponge turning blue/violet when dried,
pectinid, molluscs, Asperarca, echinoid spines

51°24.82'N, 11°45.80'W, 949 m

sediment: no sediment

live fauna: Lophelia, few small Madrepora, Eunice,
Munida, Cidaris, Eunice, Aphrocallistes, hydro-zoans,
polychaetes, echinoids, anemones, sponges,
Hyrrokkin, octocorals amongst Anthomastus
grandiflorus, verrucids, boring sponges
components: dead Lophelia and Madrepora
framework, bryozoans, Aphrocallistes, molluscs,
pteropods, sponge spicules, echinoid spines

51°24.89'N, 11°45.84'W, 958 m

sediment: no sediment

live fauna: 5% Lophelia with 6-7 polyp generations
(massive skeleton, exposed septa), Desmophyllum &
Caryophyllia, Aphrocallistes colonised by yellow
actinians, octocorals, hydroids, crustacean
(Bathynectes), polychaetes, serpulids, sponges, large
Eunice, Pliobothrus (light pink coloured), verrucids,
boring sponges

components: coral framework (75% Lophelia, 15%
Madrepora), Aphrocallistes beatrix, molluscs,
bryozoans, echinoid spines

51°24.89'N, 11°45.79'W, 899 m

sediment: no sediment

live fauna: Lophelia framework with large Eunice,
purple octocoral Anthothela grandifiora, few
Aphrocallistes, gastropods (Calliostoma), ophiurids,
crustacean, hydrozoa, Hyrrokkin

components: 10% dead Lophelia, Aphrocallistes
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51°24.89'N, 11°45.62'W, 928 m

sediment colour: 5Y4/3 olive

sediment: foraminiferan sand

live fauna: Caryophyllia, 1.5 cmm Madrepora colony
with 3 polyps, diverse octocorals with Solenogastres,
ophiurids, anemones, polychaetes, Aphrocallistes,
ascidian, 2 gorgonian species, gastropod,
hydrozoans

components: dead coral framework (Lophelia &
Madrepora growing in each other), Aphrocallistes,
bryozoans, molluscs, otoliths, pteropods, sponge
spicules

51°24.94'N, 11°45.74'W, 884 m

sediment: no sediment

live fauna: Lophelia framework (10% live, 1-2%
Madrepora), purple octocoral Anthothela
grandiflora, Caryophyllia (2 individuals),
polychaetes, ophiurids, hydrozoans, sponges,
Hyrrokkin, Rhapdopleura normanni, gastropods,
Aphrocallistes

components: Lophelia, Madrepora, Desmophyllum,
Aphrocallistes, echinoid spines, Stenocyathus,
gastropods, bivalves, otoliths

51°24.96'N, 11°45.72'W, 888 m

sediment: no sediment

live fauna: 5% Lophelia, 10% Madrepora, small
solitary corals (<1cm), Anthothela grandifiora,
bryozoa, Stenocyathus, hydrozoa, sponges,
polychaetes, ophiurids, anemones, pectinids, Eunice,
nereid polychaetes

components: Lophelia (90%) and Madrepora (10%)
framework, Desmophyllum, Aphrocallistes, molluscs,
bryozoans

51°25.02'N, 11°45.68'W, 921 m

sediment colour: 5Y5/3 olive

sediment: foraminiferan sand

live fauna: Caryophyllia (2 individuals),
Aphrocallistes, octocorals, actinians, polychaetes,
ophiuroids

components: dead Madrepora framework (20%
Lophelia), Caryophyllia, Desmophyllum, barnacle
plates, Aphrocallistes with yellow sponge (oxidising
blue), gastropods, bivalves, pteropods, otoliths,
sponge spicules, echinoid spines

remarks: very scarce living fauna
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GeoB 14529-1 (Pollux Mound, N-flank)

51°25.08'N, 11°45.65'W, 932 m

sediment: no sediment

live fauna: 5% Lophelia (orange coloured, various
morphotypes), Pliobothrus (pinkish), polychaetes,
Aphrocallistes, various octocorals of dark red colour,
bryozoa, Delectopecten, antipatharian

components: Lophelia and Madrepora framework,
Desmophyllum, Aphrocallistes, Stenocyathus,
gastropods, pteropods

4.2.3 Description of grab samples — Area C: Poseidon area

Mound,

GeoB 14533-1 (Poseidon
X P

E-flank)

g

GeoB 14534-1 (Poseidon Mound, NE-top)

5 HI

51°27.49'N, 11°41.67'W, 687 m

sediment colour: 5Y4/3 olive

sediment: coarse foram sand

live fauna: echinoids, ophiuroids, Munida
components: barnacle plates, few coral rubble
(mainly Madrepora), dropstones (polymict),
echinoid plates & spines, bivalves (amongst
pectinids), Lima marioni, pteropods, otoliths,
Aphrocallistes, bryozoans, serpulids

remarks: very few sediment

51°27.49'N, 11°41.89'W, 680 m

sediment colour: 2.5Y 6/4 light yellowish brown
sediment: coarse foraminiferan sand

live fauna: violet octocoral, red gorgonian, Cidaris
cidaris, crabs, polychaetes, dropstones colonised by
actinians, verrucids, foraminiferans and bryozoans
components: Madrepora and Lophelia rubble, large
dropstones (up to 8 cm in diameter), otoliths, few
barnacle plates, buccinid gastropod, Cidaris spines,
pteropods, Stenocyathus, Aphrocallistes

51°27.33'N, 11°42.18'W, 675 m

sediment colour: 2.5Y 5/4 light olive brown
sediment: foraminiferan sand

live fauna: Munida, gorgonian, Cidaris, blue sponge
on coral fragment, violet-coloured octocoral
(attached to coral rubble), tube worms, polychaetes,
nereids, sponges

components: coral rubble (mainly Madrepora, ~5%
Lophelia, few solitary ones (amongst Stenocyathus
and Desmophyllum), gastropods, barnacle plates,
many large Cidaris spines, echinoids, bryozoans, few
dropstones, pectinids, crustacean fragments,
pteropods, Asperarca, Astarte, Calliostoma, serpulid
tubes, bivalves
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GeoB 14536-1 (Poseidon Mound, W-flank)

51°27.48'N, 11°42.08'W, 686 m

sediment colour: few sediment

live fauna: one small Lophelia with eunicid tube,
sponges, antipatharian, pink octocoral, hydrozoans
and bryozoans on rubble, polychaetes, ophiuroids
components: Madrepora rubble, pteropods,
pectinids, Asperarca, echinoid spines, Aphrocallistes,
gastropods, bryozoans, otoliths, bivalves

51°27.30'N, 11°42.30'W, 695 m

sediment colour: 2.5Y 6/4 light yellowish brown
sediment: silty foraminiferan sand

live fauna: large Cidaris, polychaetes, diverse
sponges, hydrozoans on rubble, ophiurids, red
gorgonian, crinoid, amphipod tubes, violet octocoral
components: Madrepora rubble (few Lophelia),
solitary corals (amongst Stenocyathus), pectinids,
bryozoans, gastropods

51°27.64'N, 11°41.95'W, 715 m

sediment colour: few sediment

live fauna: Lophelia (small polyps), numerous
ophiurids, hydrozoans and bryozoans on rubble, red
gorgonians, polychaetes, echinoids, crab, pectinids,
young Eunice with tube, Sipunculidae, gastropod
components: Madrepora small-sized rubble (few
Lophelia), solitary corals, echinoid spines,
Aphrocallistes, otoliths

remarks: very few sediment

51°26.55'N, 11°42.86'W, 774 m

sediment colour: 5Y 4/4 olive

sediment: quartz-foraminiferan sand (coarse to
medium)

live fauna: octocoral, polychaetes

components: coral rubble (60% Madrepora, 40%
Lophelia), many echinoid spines, Desmophyllum,
small dropstones (~1 cm), barnacle plates, bivalves,
gastropods, pteropods, scaphopods

remarks: a lot of sediment
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GeoB 14538-1 (Secchi Spur, W of Little Poseidon) 51°26.73'N, 11°42.39'W, 764 m

sediment colour: 2.5Y 4/4 olive brown

sediment: medium to coarse quartz-foraminiferan
sand

live fauna: amphipods, Munida, sponges,
polychaetes, bryozoans on skeleton, small red
gorgonian, ophiuroids

components: coral rubble (95% Madrepora),
echinoid spines, Stenocyathus, gastropods,
bryozoans

remarks: few material

51°26.90'N, 11°42.98'W, 686 m
sediment colour: 2.5Y 4/2 dark greyish brown
sediment: clayey foraminiferan sand
live fauna: red gorgonian, diverse sponges,
polychaetes, hydrozoans, crustaceans, ascidian, tube
worms, anemone, large white bryozoan, dropstones
colonised by foraminifers, bryozoans, serpulids and
"fluff"
components: coral rubble (mainly Madrepora 95%),
bivalves (amongst Lima marioni), crustacean
remains, gastropods, pteropods, otoliths,
amphipods, echinoid spines, pectinids, large
dropstones (~8 cm in diameter)
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51°26.76'N, 11°42.47'W, 769 m
sediment colour: 2.5Y 4/4 olive brown
sediment: medium quartz-foram sand
live fauna: octocoral, ophiuroids, polychaetes,
amphipod tubes, Munida
components: Madrepora and Lophelia rubble,
gastropods, pteropods, bivalves, cm-sized dropstone
remarks: test for current conditions

GeoB 14542-1 (unnamed mound, NW-flank) 51°26.09'N, 11°42.12'W, 670 m

sediment colour: no sediment

live fauna: polychaetes, antipatharian on
Madrepora rubble, ophiuroids, Lima marioni,
Stenocyathus (pot. alive)

components: Madrepora rubble and recently dead
material, echinoid spines, pteropods, gastropods,
otoliths

remarks: very few material
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4.3 CTD

For the measurement of sea water properties, a CTD system (Sea Bird Electronics) of the IFM-
GEOMAR (Kiel, Germany) that is permanently installed on board RV POSEIDON was applied (Fig.
4.4). In addition to the classical CTD data (conductivity, temperature, depth), the available CTD
system also provides oxygen and fluorescence data. The electronic hardware was mounted
inside a frame. Twelve Niskin bottles that are normally mounted on the frame for water
sampling were removed before deployment.

- 3,
Figure 4.4. Deployment of CTD frame, CTD watch, screen showing fluorescence (green), salinity (blue), temperature (red), and
oxygen (purple) data recorded during a CTD cast (from left to right; photos: J. Stone, MARUM,).

During RV POSEIDON cruise POS400, the CTD was deployed at three stations (Area A: off-
mound area, Area C: NW of Lion's Head Mound, Area D: Macnas Mounds) (Table 4.3). Each
time the CTD was continuously lowered and raised over a period of 12 hours (so-called yoyo
CTD) without leaving the water to trace tidal fluctuations.

Table 4.3. Metadata of CTD yoyo stations conducted during RV POSEIDON cruise POS400 (data are related to start and end time).

Cast Station-No. Date (dd.mm.yy) |Time (UTC)| Lat (N) Lon (W) WD sounder No. of downcasts
01 GeoB 14501-1 | start 02.07.10 08:50 51°21.15 | 11°42.81 859m 23
end 02.07.10 21:02 51°21.18 | 11°42.87 862m
Area A
02 GeoB 14508-1 | start 04.07.10 06:29 51°29.02 | 11°47.99 990m 21
end 04.07.10 18:38 51°29.19 | 11°47.92 986m
Area D
03 GeoB 14558-1 | start 13.07.10 06:44 51°26.99 | 11°32.31 385m 44
end 13.07.10 18:47 51°27.00 | 11°32.29 385m

4.4 ROV Cherokee

During RV POSEIDON cruise POS 400, the midsize inspection class ROV Cherokee (manufactured
by Sub-Atlantic, Aberdeen) was applied. It is operated by MARUM since 2001 and was adapted
and enhanced for scientific purposes. The ROV Cherokee is 1000 m depth rated, but due to
several "cut-offs" and terminations of the umbilical supply cable, only a diving depth of 850 m is
guaranteed.
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Vehicle — The vehicle dimensions are 120x80x100 cm (LxWxH) and weight in air is around 450
kg. It has a payload for scientific equipment of ~20 kg. It is electrically propelled by four axial
thrusters and total power of the system is 12kW (Fig. 4.5).

Winch — The spooling winch is an MPD Aberdeen custom design winch, carrying ~1,000 m
umbilical. Overall weight of the winch, incl. the umbilical, is 1.5 tons. The umbilical contains 20
electrical conductors providing electrical power and basic telemetry. In addition, four optical
multimode fibres provide 4 video and 4xRS232 channels. Control over the system is given by
three 19" racks, equipped with several display and recording devices (Fig. 4.5).

Surface Control Unit — The Surface Control Unit contains the remote control for the vehicle and
the manipulator. It also contains the sonar PC and screen, two small 10" colour monitors for
video camera display as well as an ampere. and voltmeter. The pilot rack's PC monitor shows
navigational data from the ship and the ROV, such as heading, position, depth etc. A large
analogue monitor inside the rack displays the live video of the Tritech colour zoom camera (Fig.
4.5). The video rack includes two DV recorders to record two cameras simultaneously. The rack
also has a PC with software running to control the Konsberg still image camera, the IFREMER
(Brest, France) framegrab utility Adelie and the USBL positioning system GAPS (IXSEA). The
GAPS system consist of two components: an antenna with an acoustic array of four
hydrophones, lowered on a ships pole below water surface and the corresponding transponder,
mounted on the vehicle. The antenna interrogates the transponder, then calculating the
relative distance from the vehicle to the ship in all three dimensions. Absolute position is
achieved by a DGPS input, taking into account the relative distances, acquired by the acoustics.
GAPS achieves an accuracy of 2 m. Navigational data (ship, ROV), video recordings, still images,
Adelie frame grabs and sonar data are all time referenced for further scientific use.

Video recording — Four video cameras are mounted on the ROV for observation and
navigational purposes: a colour zoom camera (720x576 lines), a modified Konsberg OE14 (5
Megapixels) with associated flash light and two mini video cameras for the overview of the
front and back area of the vehicle. The video and still image cameras are mounted onto a pan &
tilt unit, which enhances the observation capabilities of the vehicle. The pan & tilt unit also
carries three lasers for object size measurements on the seafloor. Underwater light is provided
by 3x230W DSPL dimmable spots. For long or close range obstacle detection and measurement,
a Tritech Seaking dual frequency sonar is mounted on the port side of the vehicle. It displays an
acoustical real time image on the topside sonar PC. The sonar operates at 325/675Hz with a
maximum scanning range of 300 m. Navigational devices such as compass, altimeter and depth
sensor are parts of the basic sensor package on board the ROV.

Sampling — For scientific sampling and experiments, a small hydraulical manipulator system is
used (Fig. 4.5). The Hydro-Lek HLK-EH-5 is a non-proportional, five function manipulator powered
and controlled by a combined pressure pump and six station valve pack. Operating pressure is
130bar and lifting capacity is 25kg. Part of the hydraulical system is the toolbox, which is used for
storing samples and/or mounting sampling tools. It can be hydraulically opened and closed.
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Observation

Figure 4.5. MARUM ROV Cherokee: deployment of the vehicle, the winch, laboratory for video observation, samples collected
with the ROV manipulator (from left to right; photos: J. Stone, MARUM).

Seven dives were performed during cruise POS400 (Table 4.4), targets were (1) three coral
mounds of the shallow mound chain in the Belgica Mound Province (Poseidon Mound, Little
Poseidon Mound and Lion's Head Mound) and (2) the Macnas Mounds area which is situated
~18.5 km to the east of the Belgica Mound Province and comprises low-relief (height: 5-10 m)
mound-like structures of unknown origin covered by coral rubble.

Table 4.4. Metadata of ROV Cherokee dives conducted during RV POSEIDON cruise POS400 (position is related to time of survey
start and survey end).

Dive | Station-No. Date Time Lat Lon wbD Remarks, sample Still | bottom time
(dd.mm.yy)| (UTC) (N) (W) description images | (diving time)

| Area C: Lion's Head Mound (E-flank)
01 | GeoB 14520-1 |start| 05.07.10 |17:11|51°20.40|11°41.33| 814m | dive was aborted due to 22 1h 49min

end | 05.07.10 |19:00 -/- -/- -/- strong currents (3h 4min)

Area C: Lion's Head Mound (SW-flank to top)
02 | GeoB 14543-2 |start| 09.07.10 | 07:49 |51°20.07|11°41.84| 847m -/- 277 3h 27 min
end | 09.07.10 |11:16 |51°20.37|11°41.62| 718m (4h 55min)

sample #1| 09.07.10 | 08:53|51°20.14|11°41.70| 808m | live Lophelia, Madrepora
live Lophelia, gorgonian,

sample #2| 09.07.10 |10:51|51°20.37|11°41.62| 723m

antipatharian
Area C: Lion's Head Mound (W- to E-flank)
03 | GeoB 14544-1 |start| 09.07.10 |14:17|51°20.32|11°41.91| 793m -/- 137 1h 11 min
end | 09.07.10 |15:28|51°20.43|11°41.44| 817m (2h 54min)
Area C: Little Poseidon Mound (SW-flank to top)
04 | GeoB 14545-2 |start| 10.07.10 | 07:10|51°26.70|11°42.42| 781m -/- 230 4h 55min
end | 10.07.10 |12:05(51°27.20|11°42.07| 720m (6h 3min)
sample #1| 10.07.10 | 10:23|51°26.91|11°41.95| 700m | dropstone with Pliobothrus
sample #2| 10.07.10 |11:27|51°27.09|11°41.93| 741m live Lophelia
Area C: Poseidon Mound (SW- to NE-flank)
05 | GeoB 14548-1 |start| 11.07.10 | 07:05|51°27.34|11°42.43| 795m -/- 314 4h 46min
end | 11.07.10 |11:51|51°27.98|11°41.63 | 784m (6h 20min)

sample #1| 11.07.10 |09:01 |51°27.40|11°41.96| 685m |dropstone with barnacles
sample #2| 11.07.10 | 10:28 |51°27.65|11°41.84| 682m lithified carbonate

Area D: Macnas Mounds
06 | GeoB 14553-1 |start| 12.07.10 | 06:38 |51°27.23|11°32.28| 387m -/- 117 1h 51min
end | 12.07.10 |08:29 |51°27.65|11°31.81| 371m (2h 42min)

Area D: Channel NW of Macnas Mounds
07 | GeoB 14554-1 |start| 12.07.10 | 09:58 |51°27.53|11°34.19| 465m |dive was interrupted and| 166 4h 55min
end | 12.07.10 |14:53|51°27.88|11°32.48| 405m | continued at the oppo- (5h 45min)
site flank of the channel
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One ROV dive in the east of Lion's Head Mound had to be aborted right after bottom contact of
the ROV due to very strong bottom currents. During the dives, a total of 23.5 hours of video
footage was recorded and more than 1,250 still images were acquired with the photo camera
(Table 4.4). Finally, several sonar images and six surface samples from the seafloor comprising cold-
water corals (Fig. 4.5), dropstones and lithified carbonates were collected during the ROV dives.

4.4.1 Video analysis — Area C: Lion's Head Mound
E-flank (GeoB 14520-1; Dive 1)

An E-W transect was conducted starting at the eastern base of the mound at 51°20.40’N and
11°41.33’W in 814 m water depth (Fig. 4.6). A depth range of 815-807 m was surveyed until the
dive had to be aborted due to prevailing strong bottom currents. The area studied was
dominated mainly by winnowed gravel, pebble and cobble sized dropstone fields laying on soft
sediment (Fig. 4.7). The soft 11°42'W 11°41.5'W

sediment partly showed Rrda C:

lebenspuren and was colonised Lion’s Head Mound

by cerianthids. Individual .
boulders - often having comet
tails - and larger sized drop-
stones were mainly colonised
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by Psolus, frequently by
Pliobothrus symmetricus and
rarely by actinians or stolonial
octocorals. Seldom gobiid fish
were observed as well as
grazing Cidaris cidaris and
Echnius cf. acutus.

ROV Dive 2
GeoB 14543-2

Figure 4.6. Lion's Head Mound, 0 100 200 400 600 800
. L [ . — — 0
ROV dive tracks are indicated. JOELeE

SW-flank to top (GeoB 14543-2; Dive 2)

The dive started at the SW flank (51°20.07’N and 11°41.84’W) in 847 m water depth heading NE
and turned north when reaching the crest of the southern spur of the mound to continue uphill
and ending at the top of the Lion’s Head Mound (51°20.37’N, 11°41.62'W) in 718 m water
depth (Fig. 4.6). Until 815 m water depth vast coral rubble fields exist intermixed with some
semi-buried dropstones and small soft sediment fields, which are partly rippled or depict traces
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of mobile organisms. The presence of current ripples and exposed dropstones point to rather
strong bottom currents at the lower southwestern flank of Lion's Head Mound. Isolated live
Madrepora oculata and Lophelia pertusa colonies appear in a scattered way, measuring up to
30 cm in length of which up to 25 cm can be still alive. Live and dead portions are observed to
be colonised by hydroids, pectinids, sabellids and often also eunicids. The coral rubble and in
situ dead framework portions serve as substrate for organisms, such as various octocorals and
sponges, Anthomastus grandiflorus, tube-dwelling amphipods, ascidians and actinians.
Boulders harbour associations of Pliobothrus symmetricus, live Madrepora oculata and tube-
dwelling amphipods. The soft sediment contains two cerianthid types distinguished by their
tentacle crown colour, which is either entirely dark-red coloured or their outer tentacles appear
violet and the inner whitish. The area is dominated by various predators, as are Neptunea
antiqua, Cidaris cidaris, Echinus cf. acutus, muniids, Bathynectes maravigna and pagurids of
various sizes within Neptunea antiqua shells and Trochidae shells. Paromola cuvieri was
observed to carry species potions, which are either absent during dive, like Aphrocallistes
beatrix, or rare ones, like live Acanthogorgia armata. A. armata has exclusively been observed
in one occasion growing isolated on coral rubble. Two fish species were documented in rare

abundance (Phycis blennoides and a gobiid).

In 815 m the fauna starts to get more diverse and sessile species, like orange antipatharian
(colonised by shrimps), whip-shaped corals, branching bryozoans, Aphrocallistes beatrix,
actinians, live solitary corals, octocorals, amongst stolonial of various colour, hydrozoans,
various sponges (e.g, Hexadella sp.), amphipod burrows, zooanthids, various ascidians and
Acanthogorgia armata appear, partly also associated with live framework-building
scleractinians. Predating and grazing species diversity increases with presence of unident.
decapods, pillow stars (Ceramaster) and hermit crabs in symbiosis with Epizoanthus.

On top of the mound large megabars or dunes were developed, which had an approximate N-S
orientation. The crests of these dunes were densely covered by dead coral framework
colonised by numerous live Lophelia and Madrepora colonies, antipatharians and octocorals
(Fig. 4.7). The troughs of the dunes were dominated by anemones (e.g., cerianthids).

W-flank to E-flank (GeoB 14544-1; Dive 3)

The dive started at the western base of the mound (51°20.32’N, 11°41.91°W) in 793 m water
depth crossing the mound’s top and ended at its eastern flank (51°20.43’N, 11°41.44’W) in 817
m water depth (Fig. 4.6). Like on the top also on the western flank of Lion's Head Mound, large
N-S oriented dunes were developed covered by large coral framework. The framework was
colonised by a highly diverse and abundant associated fauna, such as Aphrocallistes beatrix,
large octocorals, reddish antipatharians, actinians, solitary corals, crinoids and sponges (e.g.,
Hexadella), by predators (Munida, Bathynectes maravigna) and grazers, like Cidaris cidaris,
Calliostoma cf. mauricoli and Porania.
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Towards the top (~¥720 m), live Lophelia and Madrepora colonies became more abundant and
also the size of the coral framework increased. The dive continued from the top towards the
eastern flank. Down to a water depth of 770 m, the eastern flank was again covered by large
coral framework colonised by abundant isolated Lophelia and Madrepora colonies. Between
770 and 820 m water depth, a conspicuous change towards a dropstone dominated facies was
observed (Fig. 4.7). The dropstones had varies sizes and were of colonised by barnacles, the
calcified hydrozoan Pliobothrus symmetricus and octocorals. Amongst the fish fauna, few
individuals of the macrourid fish Coelorinchus cf. caelorhincus, Phycis blennoides and
Helicolenus dactylopterus were documented.

W-flank

T v LR  TTARSSH 5 il \ AP L
Figure 4.7. Lion's Head Mound. The western flank is dominated by large coral framework colonised by abundant octocorals and
antipatharians, live small-sized Lophelia and Madrepora colonies. On top grow large Lophelia colonies. The lower eastern flank
is dominated by a dropstone-barnacle facies (from left to right; ROV images © MARUM).

4.4.2 Video analysis — Area C: Poseidon area
SW-flank-top-N-flank of Little Poseidon Mound (GeoB 14545-2; Dive 4)

The dive started at the south-western
base of the mound at 51°26.70'N and
11°42.42°’W in 781 m water depth,
crossed its top and continued north to

11°42'W 11°41.5'W

Area C:
Poseidon Mound

51°28'N

the depression between Little Poseidon
and Poseidon Mound (Fig. 4.8). At the
western base between 781 and 760 m,
large dunes or megabars were developed
as already found for Lion's Head Mound.
The large dunes were superimposed by
current ripples and covered by abundant
dropstones (Fig. 4.9), large gastropods

51°27'N

(Neptunea antiqua), abundant Cidaris

cidaris and small-sized coral rubble.

Figure 4.8. Little Poseidon Mound and Poseidon
Mound, ROV dive tracks are indicated.
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One striking observation was Paromola cuvieri swimming (!) in front of our cameras. Going
further uphill, the current ripples disappeared, coral rubble became more abundant, and the
amount and size of dropstones decreased. Overall, less live associated fauna as on Lion's Head
Mound was observed. At 720 m water depth, first live but small-sized Lophelia and Madrepora
colonies growing on large dead coral framework occurred. However, to the surprise of all
scientists the top of Little Poseidon Mound at water depths between 710 and 695 m was
dominated by large dropstone boulders, which reached sizes of up to 3 m in diameter and
which where densely colonised by barnacles (Bathylasma) and the calcified hydrozoan
Pliobothrus symmetricus (Fig. 4.9). Such a facies is more characteristic for troughs/channels
than for the top of a coral mound, and points to very strong bottom currents.

lower W-flank

Figure 4.9. Little Poseidon Mound. The lower western flank is dominated by current ripples, dropstones, and small-sized coral
rubble. The top of the mound is covered by large dropstone boulders that are densely colonised by barnacles and the calcified
hydrozoan Pliobothrus (ROV images © MARUM,).

Along the entire northern flank of Little Poseidon Mound as well as within the deep and narrow
depression between Little Poseidon and Poseidon Mound, again large dunes or megabars were
developed. As on Lion's Head Mound, these dunes have a N-S orientation. Their crests were
covered by massive dead coral framework colonised by partly abundant live Lophelia and
Madrepora colonies (Fig. 4.10), it was conspicuous that the scleractinian colonies had all the
same size with a diameter of 10-20 cm. In contrast, the dune troughs were dominated by sandy
sediments, current ripples, few small-sized coral rubble and abundant anemones (Fig. 4.10).

dune crest Ll dune trough

Figure 4.10. Large dunes developed on the northern flank of Little Poseidon Mound and in the depression between Little
Poseidon and Poseidon Mound. The dune crests are covered by large coral framework colonised by abundant large live Lophelia
and Madrepora colonies. The dune troughs are dominated by coarse sediments, current ripples, anemones and few coral rubble
(ROV images ©MARUM).
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The bottom currents were remarkably strong revealing the channelling effect between the two
coral mound. The dive had to be aborted in 720 m water depth due problems with the break of
the winch at 51°27.20’N and 11°42.07'W.

W-flank-top-NE-flank of Poseidon Mound (GeoB 14548-1; Dive 5)

Starting at the western flank of the mound in 795 m water depth (51°27.34’N and 11°42.34'W)
the ROV went upwards to the top, followed the crest to the northern spur and ended at its
northeastern flank in 784 m water depth at 51°27.98'N ad 11°41.63’W (Fig. 4.8). On the
western flank between 800 and 740 m water depth, again large dunes were developed. The
dune crests were again covered by massive dead coral framework which was colonised by few
rather small live Lophelia and Madrepora colonies, abundant reddish antipatharians,
octocorals, crinoids, echinoids and sponges. A large number of the spider crab Paromola cuvieri
was observed. The dune crests were dominated by dropstones and small-sized coral rubble.
From 740 m water depth towards the top, small-sized coral rubble became more abundant and
no more live scleractinian colonies were observed (Fig. 4.11). The southwestern top of
Poseidon Mound at a water depth of 690-680 m was covered by large dropstone boulder (2-3
m in diameter!) as already observed for the top of Little Poseidon Mound. Again these boulders
were densely colonised by barnacles, Pliobothrus symmetricus and even very few juvenile
Lophelia were observed (Fig. 4.11). The sediment in between the dropstones boulders was
composed of small-sized coral rubble, abundant barnacle plates and small dropstones.

L L N e T ﬁr 4 | EET .v_.f ek b lg 2 A
Figure 4.11. Poseidon Mound. The western flank is covered by dead coral framework colonised by live Lophelia and Madrepora,

antipatharians, octocorals and crinoids. The carrier crab Paromola was abundant. The southwestern top is covered by large
dropstone boulders colonised by abundant barnacles (ROV images © MARUM,).

When the ROV reached the northern edge of the top (680 m water depth), suddenly large area
with several metre-sized seabed structures occurred (Fig. 4.12). The structures had a rough
surface and were colonised by abundant hydrozoans and even small-sized Lophelia colonies
(Fig. 4.12). As it was impossible to identify these structures (sponges, cold seeps, rocks etc.), we
collected a sample with the ROV. Back on board the sample was preliminary defined as a
medium lithified carbonate containing coral fragments and other shells, further analyses in the
home laboratories will give more detailed information about the origin of these carbonates.
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[ @arum o SO
Figure 4.12. Northeastern top of Poseidon Mound. Metre-sized seabed structures of unknown origin colonised by abundant
hydrozoans and live Lophelia colonies (ROV images © MARUM).

The dive was continued downhill the northeastern flank of Poseidon Mound. Down to a water
depth of 750 m, again large dunes were observed with their crests being covered by dead coral
framework and very small live colonies of Lophelia, Madrepora and octocorals, whereas the
troughs were covered by small-sized coral rubble and anemones. Further downhill between 750
and 784 m water depth, the dunes disappeared and the amount of dropstones increased. The
dropstones are often colonised by Pliobothrus symmetricus.

4.4.3 Video analysis — Area D: Macnas Mounds

Macnas Mounds (GeoB 14553-1; Dive 6)

The dive crossed five small mounds in the Macnas area, starting at 51°27.23’N and 11°32.28'W
in 387 m water depth and ending at 51°27.65’N and 11°31.81’W in 371 m water depth (Fig.
2.2). Between the mounds, the facies comprised soft sediments with current ripples and
bioturbated sediments, partly covered by small dropstones (Fig. 4.13). The top of the mounds
were covered with abundant but small-sized coral rubble (mainly Lophelia; Fig. 4.13).
Anemones, crustaceans, gastropods, echinoid, holothurians, ophiurids and asteroids were
abundant. Live Lophelia and/or Madrepora were not observed. Trawling marks and lost fishing
gears were abundant (Fig. 4.13).

P, - =y e £ Ry
Figure 4.13. Macnas Mounds. The area between the mounds was characterised by soft sediment with current ripples and bio-
turbation. The tops of the mounds were covered by coral rubble and lost fishing gears were abundant (ROV images © MARUM).
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Channel NW of Macnas Mounds (GeoB 14554-1; Dive 7)

The dive started at 51°27.53’N and 11°34.19°W in 465 m water depth going uphill the NW flank
of the canyon, interrupted and continued at the southwestern flank uphill until 51°27.88’N and
11°32.48’W in 405 m water depth (Fig. 2.2). We observed large dunes superimposed by current
ripples (Fig. 4.14). Again, bioturbated soft sediments covered by small dropstones was the
dominant facies. Anemones, maily cerianthids (often arranged as groups), crustaceans (e.g.,
Munida, Paromola, hermit crabs), gastropods, asteroids, echinoids and fish are abundant.
Numerous large trawling marks were observed (Fig. 4.14).

Figure 4.14. North-western slope of the channel situated NW of the Macnas Mounds. Soft sediment with current ripples,
gastropods, crabs, asteroids and anemones are abundant. Numerous large trawling marks were observed (ROV images © MARUM).

Unfortunately, also the south-eastern slope of the canyon was dominated by soft sediments with
current ripples, bioturbation and small dropstones. The live fauna comprised abundant
anemones, crustaceans, echinoids, holothurians, gastropods, crinoids and fish (Fig. 4.15). After 2
hours without finding any evidence for the existence of cold-water corals, the dive was aborted at
a water depth of 400 m.

Figure 4.15. South-eastern slope of the channel situated NW of the Macnas Mounds. Soft sediments dominate. Anemones,
echinoids and fish were abundant, and even an octopus was observed (ROV images © MARUM,).
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5 Weather diary
Date Position Area Temperature Pressure| Wind Swell | Remarks
29.06.2010 [44°16'N, 09°51'W Transit 18.6°C 1023 hPa| 2 Bft. 1 m | cloudless sky
30.06.2010 [47°16'N, 10°51'W Transit 19.4°C v 1021-1018 hPa | 6 Bft. 1 m|overcast
01.07.2010 |50°46'N, 11°35'W Transit 16.5°C 1006 hPa |5-7 Bft. | 2.5-3 m | overcast
02.07.2010 |51°21'N, 11°43'W (CTD) |C: Lion's Head 15.2°c ™ 1007-1015 hPa |5-7 Bft. | 3-4.5 m | overcast, showers
03.07.2010 |51°30'N, 11°41'W A: off-mound 15.8°C 1018 hPa | 6-8 Bft. | 3-3.5 m | overcast
04.07.2010 |51°29'N, 11°48'W (CTD) |A: off-mound 14.8°C N 1016-1024 hPa | 5-6 Bft. 3 m | overcast
05.07.2010 |51°20'N, 11°41'W (ROV) |C: Lion's Head 15.4°C 1029 hPa |3-4 Bft. 2 m | sunny
06.07.2010 |51°25'N, 11°46'W B: Pollux 16.3°C |\ 1023-1018 hPa |6-7 Bft.| 2-2.5 m | overcast, showers
07.07.2010 |51°25'N, 11°46'W B: Pollux 15.3°C 1017 hPa |5-7 Bft. | 2.5-3 m | overcast

51°28'N, 11°42'W C: Poseidon
08.07.2010 |51°28'N, 11°42'W C: Poseidon 14.8°C |V 1016-1011 hPa | 3-4 Bft. 2.5 m | overcast, rain
09.07.2010 |51°20'N, 11°42'W (ROV) |C: Lion's Head 14.7°C|N1011-1014 hPa | 5 Bft. 2m|rain
10.07.2010 |51°27'N, 11°42'W (ROV) |C: Poseidon 14.4°C|N1010-1016 hPa| 5 Bft.| 1.5-2 m|sunny
11.07.2010 |51°27'N, 11°42'W (ROV) |C: Poseidon 15.1°C 1015 hPa |3-4 Bft. | 1-1.5 m | overcast
12.07.2010 |51°27'N, 11°32'W (ROV) |D: Macnas 14.4°C 1013 hPa | 3-4 Bft. 2 m | overcast
13.07.2010 |51°27'N, 11°32'W (CTD) |D: Macnas 15.0°c|V 1004-993 hPa |4-5 Bft. | 1.5-2 m | rain, gale warning!
14.07.2010 |51°54'N, 08°27'W Transit 15.3°C 2.5 m | sunshine & rain

6
6.1 Scientific shipboard party

Participants

Dr. Claudia Wienberg
Markus Eisele

Marco Klann Technician
Jana Stone
Gé6tz Ruhland ROV Pilot/technician
Werner Dimmler
Prof. André Freiwald
Dr. Lydia Beuck

Mark Coughlan

Marine Biologist

Irish Observer

Claudia (Chief Scientist)  G6tz (ROV) Werner (ROV)
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Dietmar Klare ................... Electrician Horst Habecker................. Cook

Ridiger 'Arthur' Engel ...... Motorman Ulrich Mack ...................... Steward
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forschungsinstitut und naturmuseum

Fg Sidstrand 40, 26382 Wilhelmshaven, Germany

Fielax GmbH, Barkhausenstr. 4

204 27568 Bremerhaven, Germany

Cotdistn na bMacoibe Corcaigh, Eire

@ ucC UCC - University College Cork
F i College Road, Cork, Ireland
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Appendix A

Cruise track of RV POSEIDON cruise POS400
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Appendix B

Station list of RV POSEIDON cruise POS400

Gears

GC Gravity Corer

GR Grab Sampler)

CTD Conductivity-Temperature-Depth

ROV Remotely Operated Vehicle ('CHEROKEE', MARUM

Abbreviations

Lat Latitude

Lon Longitude
REC  Recovery
WD  Water depth
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CoTAM - ein Modell zur Modellierung des Schwermetalltransports in Grundwasserleitern.

56 pages, Bremen, 1993. (out of print)

Willems, H. (ed.)

Geoscientific Investigations in the Tethyan Himalayas. 183 pages, Bremen, 1993.

Hamer, K.

Entwicklung von Laborversuchen als Grundlage fiir die Modellierung des Transportverhaltens
von Arsenat, Blei, Cadmium und Kupfer in wassergesattigten Saulen. 147 pages, Bremen, 1993.
Sieger, R.

Modellierung des Stofftransports in porésen Medien unter Ankopplung kinetisch gesteuerter
Sorptions- und Redoxprozesse sowie thermischer Gleichgewichte. 158 pages, Bremen, 1993.
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ThielRen, W.

Magnetische Eigenschaften von Sedimenten des 6stlichen Siidatlantiks und ihre
paldozeanographische Relevanz. 170 pages, Bremen, 1993.

SpieR, V. and cruise participants

Report and preliminary results of METEOR-Cruise M 23/1, Kapstadt - Rio de Janeiro, 4.-25.2.1993.
139 pages, Bremen, 1994.

Bleil, U. and cruise participants

Report and preliminary results of METEOR-Cruise M 23/2, Rio de Janeiro - Recife, 27.2.-19.3.1993
133 pages, Bremen, 1994.

Wefer, G. and cruise participants

Report and preliminary results of METEOR-Cruise M 23/3, Recife - Las Palmas, 21.3. - 12.4.1993
71 pages, Bremen, 1994.

Giese, M. and G. Wefer (ed.)

Bericht Uber den 2. JGOFS-Workshop. 18../19. November 1993 in Bremen.

93 pages, Bremen, 1994.

Balzer, W. and cruise participants

Report and preliminary results of METEOR-Cruise M 22/1, Hamburg - Recife, 22.9. - 21.10.1992.
24 pages, Bremen, 1994.

Stax, R.

Zyklische Sedimentation von organischem Kohlenstoff in der Japan See: Anzeiger fir
Anderungen von Paldaoozeanographie und Paldoklima im Spatkanozoikum.

150 pages, Bremen, 1994.

Skowronek, F.

Frihdiagenetische Stoff-Fliisse geldster Schwermetalle an der Oberflache von Sedimenten

des Weser Astuares. 107 pages, Bremen, 1994.

Dersch-Hansmann, M.

Zur Klimaentwicklung in Ostasien wahrend der letzten 5 Millionen Jahre:

Terrigener Sedimenteintrag in die Japan See (ODP Ausfahrt 128). 149 pages, Bremen, 1994.
Zabel, M.

Frihdiagenetische Stoff-Flusse in Oberflachen-Sedimenten des dquatorialen und

ostlichen Siidatlantik. 129 pages, Bremen, 1994.

Bleil, U. and cruise participants

Report and preliminary results of SONNE-Cruise SO 86, Buenos Aires - Capetown, 22.4. - 31.5.93
116 pages, Bremen, 1994.

Symposium: The South Atlantic: Present and Past Circulation.

Bremen, Germany, 15 - 19 August 1994. Abstracts. 167 pages, Bremen, 1994.

Kretzmann, U.B.

57Fe-Mossbhauer-Spektroskopie an Sedimenten - Méglichkeiten und Grenzen.

183 pages, Bremen, 1994,

Bachmann, M.

Die Karbonatrampe von Organya im oberen Oberapt und unteren Unteralb (NE-Spanien,

Prov. Lerida): Fazies, Zyklo- und Sequenzstratigraphie. 147 pages, Bremen, 1994. (out of print)
Kemle-von Miicke, S.

Oberflachenwasserstruktur und -zirkulation des Sudostatlantiks im Spatquartar.

151 pages, Bremen, 1994.

Petermann, H.

Magnetotaktische Bakterien und ihre Magnetosome in Oberfldchensedimenten des Stdatlantiks.
134 pages, Bremen, 1994.

Mulitza, S.

Spéatquartare Variationen der oberflachennahen Hydrographie im westlichen dquatorialen Atlantik.
97 pages, Bremen, 1994.

Segl, M. and cruise participants

Report and preliminary results of METEOR-Cruise M 29/1, Buenos-Aires - Montevideo,

17.6. - 13.7.1994

94 pages, Bremen, 1994.

Bleil, U. and cruise participants

Report and preliminary results of METEOR-Cruise M 29/2, Montevideo - Rio de Janiero

15.7. - 8.8.1994. 153 pages, Bremen, 1994.

Henrich, R. and cruise participants

Report and preliminary results of METEOR-Cruise M 29/3, Rio de Janeiro - Las Palmas
11.8.-5.9.1994. Bremen, 1994. (out of print)
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Sagemann, J.

Saisonale Variationen von Porenwasserprofilen, Nahrstoff-Flissen und Reaktionen

in intertidalen Sedimenten des Weser-Astuars. 110 pages, Bremen, 1994. (out of print)

Giese, M. and G. Wefer

Bericht Uber den 3. JGOFS-Workshop. 5./6. Dezember 1994 in Bremen.

84 pages, Bremen, 1995.

Mann, U.

Genese kretazischer Schwarzschiefer in Kolumbien: Globale vs. regionale/lokale Prozesse.
153 pages, Bremen, 1995. (out of print)

Willems, H., Wan X,, Yin J., Dongdui L., Liu G., S. Durr, K.-U. Grafe

The Mesozoic development of the N-Indian passive margin and of the Xigaze Forearc Basin in
southern Tibet, China. — Excursion Guide to IGCP 362 Working-Group Meeting

"Integrated Stratigraphy". 113 pages, Bremen, 1995. (out of print)

Hinken, U.

Liefergebiets - Charakterisierung proterozoischer Goldseifen in Ghana anhand von
Fluideinschlul - Untersuchungen. 270 pages, Bremen, 1995.

Nyandwi, N.

The Nature of the Sediment Distribution Patterns in ther Spiekeroog Backbarrier Area,

the East Frisian Islands. 162 pages, Bremen, 1995.

Isenbeck-Schréter, M.

Transportverhalten von Schwermetallkationen und Oxoanionen in wassergesattigten Sanden.

- Laborversuche in Sdulen und ihre Modellierung -. 182 pages, Bremen, 1995.

Hebbeln, D. and cruise participants

Report and preliminary results of SONNE-Cruise SO 102, Valparaiso - Valparaiso, 95.

134 pages, Bremen, 1995.

Willems, H. (Sprecher), U.Bathmann, U. Bleil, T. v. Dobeneck, K. Herterich, B.B. Jorgensen,
E.-M. Nothig, M. Olesch, J. Patzold, H.D. Schulz, V. Smetacek, V. Speil. G. Wefer
Bericht des Graduierten-Kollegs Stoff-Fliisse in marine Geosystemen.

Berichtszeitraum Januar 1993 - Dezember 1995. 45 & 468 pages, Bremen, 1995.

Giese, M. and G. Wefer

Bericht tUber den 4. JGOFS-Workshop. 20./21. November 1995 in Bremen. 60 pages, Bremen, 1996.
(out of print)

Meggers, H.

Pliozén-quartére Karbonatsedimentation und Paldozeanographie des Nordatlantiks und

des Europdischen Nordmeeres - Hinweise aus planktischen Foraminiferengemeinschaften.

143 pages, Bremen, 1996. (out of print)

Teske, A.

Phylogenetische und 6kologische Untersuchungen an Bakterien des oxidativen und reduktiven
marinen Schwefelkreislaufs mittels ribosomaler RNA. 220 pages, Bremen, 1996. (out of print)
Andersen, N.

Biogeochemische Charakterisierung von Sinkstoffen und Sedimenten aus ostatlantischen
Produktions-Systemen mit Hilfe von Biomarkern. 215 pages, Bremen, 1996.

Treppke, U.

Saisonalitat im Diatomeen- und SilikoflagellatenfluR im dstlichen tropischen und subtropischen
Atlantik. 200 pages, Bremen, 1996.

Schiiring, J.

Die Verwendung von Steinkohlebergematerialien im Deponiebau im Hinblick auf die
Pyritverwitterung und die Eignung als geochemische Barriere. 110 pages, Bremen, 1996.
Patzold, J. and cruise participants

Report and preliminary results of VICTOR HENSEN cruise JOPS 11, Leg 6,

Fortaleza - Recife, 10.3. - 26.3. 1995 and Leg 8, Vitoria - Vitoria, 10.4. - 23.4.1995.

87 pages, Bremen, 1996.

Bleil, U. and cruise participants

Report and preliminary results of METEOR-Cruise M 34/1, Cape Town - Walvis Bay, 3.-26.1.1996.
129 pages, Bremen, 1996.

Schulz, H.D. and cruise participants

Report and preliminary results of METEOR-Cruise M 34/2, Walvis Bay - Walvis Bay, 29.1.-18.2.96
133 pages, Bremen, 1996.

Wefer, G. and cruise participants

Report and preliminary results of METEOR-Cruise M 34/3, Walvis Bay - Recife, 21.2.-17.3.1996.
168 pages, Bremen, 1996.
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Fischer, G. and cruise participants

Report and preliminary results of METEOR-Cruise M 34/4, Recife - Bridgetown, 19.3.-15.4.1996.
105 pages, Bremen, 1996.

Kulbrok, F.

Biostratigraphie, Fazies und Sequenzstratigraphie einer Karbonatrampe in den Schichten der
Oberkreide und des Alttertiars Nordost-Agyptens (Eastern Desert, N’Golf von Suez, Sinai).

153 pages, Bremen, 1996.

Kasten, S.

Early Diagenetic Metal Enrichments in Marine Sediments as Documents of Nonsteady-State
Depositional Conditions. Bremen, 1996.

Holmes, M.E.

Reconstruction of Surface Ocean Nitrate Utilization in the Southeast Atlantic Ocean Based

on Stable Nitrogen Isotopes. 113 pages, Bremen, 1996.

Ruhlemann, C.

Akkumulation von Carbonat und organischem Kohlenstoff im tropischen Atlantik:

Spéatquartare Produktivitats-Variationen und ihre Steuerungsmechanismen. 139 pages, Bremen, 1996.
Ratmeyer, V.

Untersuchungen zum Eintrag und Transport lithogener und organischer partikul&rer Substanz

im Ostlichen subtropischen Nordatlantik. 154 pages, Bremen, 1996.

Cepek, M.

Zeitliche und rdumliche Variationen von Coccolithophoriden-Gemeinschaften im subtropischen
Ost-Atlantik: Untersuchungen an Plankton, Sinkstoffen und Sedimenten. 156 pages, Bremen, 1996.
Otto, S.

Die Bedeutung von geldstem organischen Kohlenstoff (DOC) fiir den KohlenstofffluR im Ozean.
150 pages, Bremen, 1996.

Hensen, C.

Frihdiagenetische Prozesse und Quantifizierung benthischer Stoff-Fliisse in Oberflachensedimenten
des Siidatlantiks. 132 pages, Bremen, 1996.

Giese, M. and G. Wefer

Bericht tber den 5. JGOFS-Workshop. 27./28. November 1996 in Bremen. 73 pages, Bremen, 1997.
Wefer, G. and cruise participants

Report and preliminary results of METEOR-Cruise M 37/1, Lisbon - Las Palmas, 4.-23.12.1996.
79 pages, Bremen, 1997.

Isenbeck-Schréter, M., E. Bedbur, M. Kofod, B. Konig, T. Schramm & G. Matthel
Occurrence of Pesticide Residues in Water - Assessment of the Current Situation in Selected

EU Countries. 65 pages, Bremen 1997.

Kihn, M.

Geochemische Folgereaktionen bei der hydrogeothermalen Energiegewinnung. 129 pages, Bremen 1997.

Determann, S. & K. Herterich

JGOFS-A6 “Daten und Modelle”: Sammlung JGOFS-relevanter Modelle in Deutschland.

26 pages, Bremen, 1997.

Fischer, G. and cruise participants

Report and preliminary results of METEOR-Cruise M 38/1, Las Palmas - Recife, 25.1.-1.3.1997,
with Appendix: Core Descriptions from METEOR Cruise M 37/1. Bremen, 1997.

Bleil, U. and cruise participants

Report and preliminary results of METEOR-Cruise M 38/2, Recife - Las Palmas, 4.3.-14.4.1997.
126 pages, Bremen, 1997.

Neuer, S. and cruise participants

Report and preliminary results of VICTOR HENSEN-Cruise 96/1. Bremen, 1997.

Villinger, H. and cruise participants

Fahrtbericht SO 111, 20.8. - 16.9.1996. 115 pages, Bremen, 1997.

Lining, S.

Late Cretaceous - Early Tertiary sequence stratigraphy, paleoecology and geodynamics

of Eastern Sinai, Egypt. 218 pages, Bremen, 1997.

Haese, R.R.

Beschreibung und Quantifizierung frihdiagenetischer Reaktionen des Eisens in Sedimenten

des Stuidatlantiks. 118 pages, Bremen, 1997.
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Lihrte, R. von

Verwertung von Bremer Baggergut als Material zur Oberflachenabdichtung von Deponien -
Geochemisches Langzeitverhalten und Schwermetall-Mobilitat (Cd, Cu, Ni, Pb, Zn). Bremen, 1997.
Ebert, M.

Der EinfluR des Redoxmilieus auf die Mobilitt von Chrom im durchstromten Aquifer.

135 pages, Bremen, 1997.

Krégel, F.

Einflu von Viskositét und Dichte des Seewassers auf Transport und Ablagerung von
Wattsedimenten (Langeooger Riickseitenwatt, stidliche Nordsee). 168 pages, Bremen, 1997.
Kerntopf, B.

Dinoflagellate Distribution Patterns and Preservation in the Equatorial Atlantic and

Offshore North-West Africa. 137 pages, Bremen, 1997.

Breitzke, M.

Elastische Wellenausbreitung in marinen Sedimenten - Neue Entwicklungen der Ultraschall
Sedimentphysik und Sedimentechographie. 298 pages, Bremen, 1997.

Marchant, M.

Rezente und spatquartére Sedimentation planktischer Foraminiferen im Peru-Chile Strom.

115 pages, Bremen, 1997.

Habicht, K.S.

Sulfur isotope fractionation in marine sediments and bacterial cultures.

125 pages, Bremen, 1997.

Hamer, K., R.v. Luhrte, G. Becker, T. Felis, S. Keffel, B. Strotmann, C. Waschkowitz,

M. Kélling, M. Isenbeck-Schréter, H.D. Schulz

Endbericht zum Forschungsvorhaben 060 des Landes Bremen: Baggergut der Hafengruppe
Bremen-Stadt: Modelluntersuchungen zur Schwermetallmobilitat und Mdglichkeiten der
Verwertung von Hafenschlick aus Bremischen Héfen. 98 pages, Bremen, 1997.

Greeff, O.W.

Entwicklung und Erprobung eines benthischen Landersystemes zur in situ-Bestimmung von
Sulfatreduktionsraten mariner Sedimente. 121 pages, Bremen, 1997.

Patzold, M. und G. Wefer

Bericht tber den 6. JGOFS-Workshop am 4./5.12.1997 in Bremen. Im Anhang:

Publikationen zum deutschen Beitrag zur Joint Global Ocean Flux Study (JGOFS), Stand 1/1998.
122 pages, Bremen, 1998.

Landenberger, H.

CoTReM, ein Multi-Komponenten Transport- und Reaktions-Modell. 142 pages, Bremen, 1998.
Villinger, H. und Fahrtteilnehmer

Fahrtbericht SO 124, 4.10. - 16.10.199. 90 pages, Bremen, 1997.

Gietl, R.

Biostratigraphie und Sedimentationsmuster einer nordostagyptischen Karbonatrampe unter
Beriicksichtigung der Alveolinen-Faunen. 142 pages, Bremen, 1998.

Ziebis, W.

The Impact of the Thalassinidean Shrimp Callianassa truncata on the Geochemistry of permeable,
coastal Sediments. 158 pages, Bremen 1998.

Schulz, H.D. and cruise participants

Report and preliminary results of METEOR-Cruise M 41/1, Malaga - Libreville, 13.2.-15.3.1998.
Bremen, 1998.

Volker, D.J.

Untersuchungen an stromungsbeeinfluBten Sedimentationsmustern im Siidozean. Interpretation
sedimentechographischer Daten und numerische Modellierung. 152 pages, Bremen, 1998.
Schlinz, B.

Riverine Organic Carbon Input into the Ocean in Relation to Late Quaternary Climate Change.
136 pages, Bremen, 1998.

Kuhnert, H.

Aufzeichnug des Klimas vor Westaustralien in stabilen Isotopen in Korallenskeletten.

109 pages, Bremen, 1998.

Kirst, G.

Rekonstruktion von Oberflachenwassertemperaturen im éstlichen Sudatlantik anhand von
Alkenonen. 130 pages, Bremen, 1998.

Durkoop, A.

Der Brasil-Strom im Spétquartdr: Rekonstruktion der oberflachennahen Hydrographie
wahrend der letzten 400 000 Jahre. 121 pages, Bremen, 1998.
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Lamy, F.

Spéatquartare Variationen des terrigenen Sedimenteintrags entlang des chilenischen Konti-
nentalhangs als Abbild von Klimavariabilitat im Milankovi¢- und Sub-Milankovi¢-Zeitbereich.
141 pages, Bremen, 1998.

Neuer, S. and cruise participants

Report and preliminary results of POSEIDON-Cruise Pos 237/2, Vigo — Las Palmas,
18.3.-31.3.1998. 39 pages, Bremen, 1998

Romero, O.E.

Marine planktonic diatoms from the tropical and equatorial Atlantic: temporal flux patterns and the
sediment record. 205 pages, Bremen, 1998.

Spiess, V. und Fahrtteilnehmer

Report and preliminary results of RV SONNE Cruise 125, Cochin — Chittagong,
17.10.-17.11.1997. 128 pages, Bremen, 1998.

Arz, HW.

Dokumentation von kurzfristigen Klimaschwankungen des Spatquartars in Sedimenten des
westlichen dquatorialen Atlantiks. 96 pages, Bremen, 1998.

Wolff, T.

Mixed layer characteristics in the equatorial Atlantic during the late Quaternary as deduced from
planktonic foraminifera. 132 pages, Bremen, 1998.

Dittert, N.

Late Quaternary Planktic Foraminifera Assemblages in the South Atlantic Ocean:

Quantitative Determination and Preservational Aspects. 165 pages, Bremen, 1998.

Holl, C.

Kalkige und organisch-wandige Dinoflagellaten-Zysten in Spétquartiren Sedimenten des
tropischen Atlantiks und ihre palékologische Auswertbarkeit. 121 pages, Bremen, 1998.
Hencke, J.

Redoxreaktionen im Grundwasser: Etablierung und Verlagerung von Reaktionsfronten und ihre
Bedeutung fiir die Spurenelement-Mobilitat. 122 pages, Bremen 1998.

Patzold, J. and cruise participants

Report and preliminary results of METEOR-Cruise M 41/3, Vitoria, Brasil — Salvador de Bahia,
Brasil, 18.4. - 15.5.1998. Bremen, 1999.

Fischer, G. and cruise participants

Report and preliminary results of METEOR-Cruise M 41/4, Salvador de Bahia, Brasil —

Las Palmas, Spain, 18.5. — 13.6.1998. Bremen, 1999.

Schliinz, B. und G. Wefer

Bericht uber den 7. JGOFS-Workshop am 3. und 4.12.1998 in Bremen. Im Anhang:
Publikationen zum deutschen Beitrag zur Joint Global Ocean Flux Study (JGOFS), Stand 1/ 1999.
100 pages, Bremen, 1999.

Wefer, G. and cruise participants

Report and preliminary results of METEOR-Cruise M 42/4, Las Palmas - Las Palmas - Viena do
Castelo; 26.09.1998 - 26.10.1998. 104 pages, Bremen, 1999.

Felis, T.

Climate and ocean variability reconstructed from stable isotope records of modern subtropical corals
(Northern Red Sea). 111 pages, Bremen, 1999.

Draschba, S.

North Atlantic climate variability recorded in reef corals from Bermuda. 108 pages, Bremen, 1999.
Schmieder, F.

Magnetic Cyclostratigraphy of South Atlantic Sediments. 82 pages, Bremen, 1999.

Rief3, W.

In situ measurements of respiration and mineralisation processes — Interaction between fauna and
geochemical fluxes at active interfaces. 68 pages, Bremen, 1999.

Devey, C.W. and cruise participants

Report and shipboard results from METEOR-cruise M 41/2, Libreville — Vitoria, 18.3. — 15.4.98.
59 pages, Bremen, 1999.

Wenzhofer, F.

Biogeochemical processes at the sediment water interface and quantification of metabolically driven
calcite dissolution in deep sea sediments. 103 pages, Bremen, 1999.

Klump, J.

Biogenic barite as a proxy of paleoproductivity variations in the Southern Peru-Chile Current.
107 pages, Bremen, 1999.
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Huber, R.

Carbonate sedimentation in the northern Northatlantic since the late pliocene. 103 pages, Bremen, 1999.
Schulz, H.

Nitrate-storing sulfur bacteria in sediments of coastal upwelling. 94 pages, Bremen, 1999.

Mai, S.

Die Sedimentverteilung im Wattenmeer: ein Simulationsmodell. 114 pages, Bremen, 1999.

Neuer, S. and cruise participants

Report and preliminary results of Poseidon Cruise 248, Las Palmas - Las Palmas, 15.2.-26.2.1999.
45 pages, Bremen, 1999.

Weber, A.

Schwefelkreislauf in marinen Sedimenten und Messung von in situ Sulfatreduktionsraten. 122 pages,
Bremen, 1999.

Hadeler, A.

Sorptionsreaktionen im Grundwasser: Unterschiedliche Aspekte bei der Modellierung des
Transportverhaltens von Zink. 122 pages, 1999.

Dierf3en, H.

Zum Kreislauf ausgewahlter Spurenmetalle im Siidatlantik: Vertikaltransport und Wechselwirkung
zwischen Partikeln und Lésung. 167 pages, Bremen, 1999.

Zihlsdorff, L.

High resolution multi-frequency seismic surveys at the Eastern Juan de Fuca Ridge Flank and the
Cascadia Margin — Evidence for thermally and tectonically driven fluid upflow in marine

sediments. 118 pages, Bremen 1999.

Kinkel, H.

Living and late Quaternary Coccolithophores in the equatorial Atlantic Ocean: response of distribution
and productivity patterns to changing surface water circulation. 183 pages, Bremen, 2000.

Patzold, J. and cruise participants

Report and preliminary results of METEOR Cruise M 44/3, Agaba (Jordan) - Safaga (Egypt) — Duba
(Saudi Arabia) — Suez (Egypt) - Haifa (Israel), 12.3.-26.3.-2.4.-4.4.1999. 135 pages, Bremen, 2000.
Schliinz, B. and G. Wefer

Bericht tber den 8. JGOFS-Workshop am 2. und 3.12.1999 in Bremen. Im Anhang:

Publikationen zum deutschen Beitrag zur Joint Global Ocean Flux Study (JGOFS), Stand 1/ 2000.
95 pages, Bremen, 2000.

Schnack, K.

Biostratigraphie und fazielle Entwicklung in der Oberkreide und im Alttertidr im Bereich der
Kharga Schwelle, Westliche Wiiste, SW-Agypten. 142 pages, Bremen, 2000.

Karwath, B.

Ecological studies on living and fossil calcareous dinoflagellates of the equatorial and tropical Atlantic
Ocean. 175 pages, Bremen, 2000.

Moustafa, Y.

Paleoclimatic reconstructions of the Northern Red Sea during the Holocene inferred from stable
isotope records of modern and fossil corals and molluscs. 102 pages, Bremen, 2000.

Villinger, H. and cruise participants

Report and preliminary results of SONNE-cruise 145-1 Balboa — Talcahuana, 21.12.1999 —
28.01.2000. 147 pages, Bremen, 2000.

Rusch, A.

Dynamik der Feinfraktion im Oberflachenhorizont permeabler Schelfsedimente. 102 pages,

Bremen, 2000.

Moos, C.

Reconstruction of upwelling intensity and paleo-nutrient gradients in the northwest Arabian Sea
derived from stable carbon and oxygen isotopes of planktic foraminifera. 103 pages, Bremen, 2000.
Xu, W.

Mass physical sediment properties and trends in a Wadden Sea tidal basin. 127 pages, Bremen, 2000.
Meinecke, G. and cruise participants

Report and preliminary results of METEOR Cruise M 45/1, Malaga (Spain) - Lissabon (Portugal),
19.05. - 08.06.1999. 39 pages, Bremen, 2000.

Vink, A.

Reconstruction of recent and late Quaternary surface water masses of the western subtropical
Atlantic Ocean based on calcareous and organic-walled dinoflagellate cysts. 160 pages, Bremen, 2000.
Willems, H. (Sprecher), U. Bleil, R. Henrich, K. Herterich, B.B. Jargensen, H.-J. Kuf3,

M. Olesch, H.D. Schulz,V. SpieR3, G. Wefer

AbschluRbericht des Graduierten-Kollegs Stoff-Fliisse in marine Geosystemen.

Zusammenfassung und Berichtszeitraum Januar 1996 - Dezember 2000. 340 pages, Bremen, 2000.
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Sprengel, C.

Untersuchungen zur Sedimentation und Okologie von Coccolithophoriden im Bereich der Kanarischen
Inseln: Saisonale Flussmuster und Karbonatexport. 165 pages, Bremen, 2000.

Donner, B. and G. Wefer

Bericht Gber den JGOFS-Workshop am 18.-21.9.2000 in Bremen: Biogeochemical Cycles: German
Contributions to the International Joint Global Ocean Flux Study. 87 pages, Bremen, 2000.

Neuer, S. and cruise participants

Report and preliminary results of Meteor Cruise M 45/5, Bremen — Las Palmas, October 1 —
November 3, 1999. 93 pages, Bremen, 2000.

Devey, C. and cruise participants

Report and preliminary results of Sonne Cruise SO 145/2, Talcahuano (Chile) - Arica (Chile),
February 4 — February 29, 2000. 63 pages, Bremen, 2000.

Freudenthal, T.

Reconstruction of productivity gradients in the Canary Islands region off Morocco by means of sinking
particles and sediments. 147 pages, Bremen, 2000.

Adler, M.

Modeling of one-dimensional transport in porous media with respect to simultaneous geochemical
reactions in CoTReM. 147 pages, Bremen, 2000.

Santamarina Cuneo, P.

Fluxes of suspended particulate matter through a tidal inlet of the East Frisian Wadden Sea
(southern North Sea). 91 pages, Bremen, 2000.

Benthien, A.

Effects of CO2 and nutrient concentration on the stable carbon isotope composition of C37:2 alkenones
in sediments of the South Atlantic Ocean. 104 pages, Bremen, 2001.

Lavik, G.

Nitrogen isotopes of sinking matter and sediments in the South Atlantic. 140 pages, Bremen, 2001.
Budziak, D.

Late Quaternary monsoonal climate and related variations in paleoproductivity and alkenone-derived
sea-surface temperatures in the western Arabian Sea. 114 pages, Bremen, 2001.

Gerhardt, S.

Late Quaternary water mass variability derived from the pteropod preservation state in sediments of the
western South Atlantic Ocean and the Caribbean Sea. 109 pages, Bremen, 2001.

Bleil, U. and cruise participants

Report and preliminary results of Meteor Cruise M 46/3, Montevideo (Uruguay) — Mar del Plata
(Argentina), January 4 — February 7, 2000. Bremen, 2001.

Wefer, G. and cruise participants

Report and preliminary results of Meteor Cruise M 46/4, Mar del Plata (Argentina) — Salvador da
Bahia (Brazil), February 10 — March 13, 2000. With partial results of METEOR cruise M 46/2.

136 pages, Bremen, 2001.

Schulz, H.D. and cruise participants

Report and preliminary results of Meteor Cruise M 46/2, Recife (Brazil) — Montevideo (Uruguay),
December 2 — December 29, 1999. 107 pages, Bremen, 2001.

Schmidt, A.

Magnetic mineral fluxes in the Quaternary South Atlantic: Implications for the paleoenvironment.
97 pages, Bremen, 2001.

Bruhns, P.

Crystal chemical characterization of heavy metal incorporation in brick burning processes.

93 pages, Bremen, 2001.

Karius, V.

Baggergut der Hafengruppe Bremen-Stadt in der Ziegelherstellung. 131 pages, Bremen, 2001.
Adegbie, A. T.

Reconstruction of paleoenvironmental conditions in Equatorial Atlantic and the Gulf of Guinea Basins
for the last 245,000 years. 113 pages, Bremen, 2001.

SpieR, V. and cruise participants

Report and preliminary results of R/V Sonne Cruise SO 149, Victoria - Victoria, 16.8. - 16.9.2000.
100 pages, Bremen, 2001.

Kim, J.-H.

Reconstruction of past sea-surface temperatures in the eastern South Atlantic and the eastern South
Pacific across Termination I based on the Alkenone Method. 114 pages, Bremen, 2001.
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von Lom-Keil, H.

Sedimentary waves on the Namibian continental margin and in the Argentine Basin — Bottom flow
reconstructions based on high resolution echosounder data. 126 pages, Bremen, 2001.

Hebbeln, D. and cruise participants

PUCK: Report and preliminary results of R/V Sonne Cruise SO 156, Valparaiso (Chile) - Talcahuano
(Chile), March 29 - May 14, 2001. 195 pages, Bremen, 2001.

Wendler, J.

Reconstruction of astronomically-forced cyclic and abrupt paleoecological changes in the Upper
Cretaceous Boreal Realm based on calcareous dinoflagellate cysts. 149 pages, Bremen, 2001.
Volbers, A.

Planktic foraminifera as paleoceanographic indicators: production, preservation, and reconstruction of
upwelling intensity. Implications from late Quaternary South Atlantic sediments. 122 pages,

Bremen, 2001.

Bleil, U. and cruise participants

Report and preliminary results of R/V METEOR Cruise M 49/3, Montevideo (Uruguay) - Salvador
(Brasil), March 9 - April 1, 2001. 99 pages, Bremen, 2001.

Scheibner, C.

Architecture of a carbonate platform-to-basin transition on a structural high (Campanian-early Eocene,
Eastern Desert, Egypt) — classical and modelling approaches combined. 173 pages, Bremen, 2001.
Schneider, S.

Quartére Schwankungen in Stromungsintensitat und Produktivitat als Abbild der Wassermassen-
Variabilitat im &quatorialen Atlantik (ODP Sites 959 und 663): Ergebnisse aus Siltkorn-Analysen.
134 pages, Bremen, 2001.

Uliana, E.

Late Quaternary biogenic opal sedimentation in diatom assemblages in Kongo Fan sediments. 96
pages, Bremen, 2002.

Esper, O.

Reconstruction of Recent and Late Quaternary oceanographic conditions in the eastern South Atlantic
Ocean based on calcareous- and organic-walled dinoflagellate cysts. 130 pages, Bremen, 2001.
Wendler, I.

Production and preservation of calcareous dinoflagellate cysts in the modern Arabian Sea. 117 pages,
Bremen, 2002.

Bauer, J.

Late Cenomanian — Santonian carbonate platform evolution of Sinai (Egypt): stratigraphy, facies, and
sequence architecture. 178 pages, Bremen, 2002.

Hildebrand-Habel, T.

Die Entwicklung kalkiger Dinoflagellaten im Siidatlantik seit der héheren Oberkreide. 152 pages,
Bremen, 2002.

Hecht, H.

Sauerstoff-Optopoden zur Quantifizierung von Pyritverwitterungsprozessen im Labor- und Langzeit-in-
situ-Einsatz. Entwicklung - Anwendung — Modellierung. 130 pages, Bremen, 2002.

Fischer, G. and cruise participants

Report and Preliminary Results of RV METEOR-Cruise M49/4, Salvador da Bahia — Halifax,
4.4.-5.5.2001. 84 pages, Bremen, 2002.

Groger, M.

Deep-water circulation in the western equatorial Atlantic: inferences from carbonate preservation
studies and silt grain-size analysis. 95 pages, Bremen, 2002.

Meinecke,G. and cruise participants

Report of RV POSEIDON Cruise POS 271, Las Palmas - Las Palmas, 19.3.-29.3.2001. 19 pages,
Bremen, 2002.

Meggers, H. and cruise participants

Report of RV POSEIDON Cruise POS 272, Las Palmas - Las Palmas, 1.4.-14.4.2001. 19 pages,
Bremen, 2002.

Gréfe, K.-U.

Stratigraphische Korrelation und Steuerungsfaktoren Sedimentarer Zyklen in ausgewahlten Borealen
und Tethyalen Becken des Cenoman/Turon (Oberkreide) Europas und Nordwestafrikas. 197 pages,
Bremen, 2002.

Jahn, B.

Mid to Late Pleistocene Variations of Marine Productivity in and Terrigenous Input to the Southeast
Atlantic. 97 pages, Bremen, 2002.

Al-Rousan, S.

Ocean and climate history recorded in stable isotopes of coral and foraminifers from the northern Gulf
of Agaba. 116 pages, Bremen, 2002.
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Azouzi, B.

Regionalisierung hydraulischer und hydrogeochemischer Daten mit geostatistischen Methoden.
108 pages, Bremen, 2002.

SpieR, V. and cruise participants

Report and preliminary results of METEOR Cruise M 47/3, Libreville (Gabun) - Walvis Bay
(Namibia), 01.06 - 03.07.2000. 70 pages, Bremen 2002.

SpieR, V. and cruise participants

Report and preliminary results of METEOR Cruise M 49/2, Montevideo (Uruguay) - Montevideo,
13.02 - 07.03.2001. 84 pages, Bremen 2002.

Mollenhauer, G.

Organic carbon accumulation in the South Atlantic Ocean: Sedimentary processes and
glacial/interglacial Budgets. 139 pages, Bremen 2002.

SpieR, V. and cruise participants

Report and preliminary results of METEOR Cruise M49/1, Cape Town (South Africa) - Montevideo
(Uruguay), 04.01.2001 - 10.02.2001. 57 pages, Bremen, 2003.

Meier, K.J.S.

Calcareous dinoflagellates from the Mediterranean Sea: taxonomy, ecology and palaeoenvironmental
application. 126 pages, Bremen, 2003.

Rakic, S.

Untersuchungen zur Polymorphie und Kristallchemie von Silikaten der Zusammensetzung Me2Si205
(Me:Na, K). 139 pages, Bremen, 2003.

Pfeifer, K.

Auswirkungen frihdiagenetischer Prozesse auf Calcit- und Barytgehalte in marinen Oberflachen-
sedimenten. 110 pages, Bremen, 2003.

Heuer, V.

Spurenelemente in Sedimenten des Siidatlantik. Priméarer Eintrag und friihdiagenetische Uberpragung.
136 pages, Bremen, 2003.

Streng, M.

Phylogenetic Aspects and Taxonomy of Calcareous Dinoflagellates. 157 pages, Bremen 2003.
Boeckel, B.

Present and past coccolith assemblages in the South Atlantic: implications for species ecology,
carbonate contribution and palacoceanographic applicability. 157 pages, Bremen, 2003.

Precht, E.

Advective interfacial exchange in permeable sediments driven by surface gravity waves and its
ecological consequences. 131 pages, Bremen, 2003.

Frenz, M.

Grain-size composition of Quaternary South Atlantic sediments and its paleoceanographic significance.
123 pages, Bremen, 2003.

Meggers, H. and cruise participants

Report and preliminary results of METEOR Cruise M 53/1, Limassol - Las Palmas — Mindelo,
30.03.2002 - 03.05.2002. 81 pages, Bremen, 2003.

Schulz, H.D. and cruise participants

Report and preliminary results of METEOR Cruise M 58/1, Dakar — Las Palmas, 15.04..2003 —
12.05.2003. Bremen, 2003.

Schneider, R. and cruise participants

Report and preliminary results of METEOR Cruise M 57/1, Cape Town — Walvis Bay, 20.01. —
08.02.2003. 123 pages, Bremen, 2003.

Kallmeyer, J.

Sulfate reduction in the deep Biosphere. 157 pages, Bremen, 2003.

Ray, H.

Dynamic Structure and Function of the Diffusive Boundary Layer at the Seafloor. 149 pages,
Bremen, 2003.

Patzold, J., C. Hlbscher and cruise participants

Report and preliminary results of METEOR Cruise M 52/2&3, Istanbul — Limassol — Limassol,
04.02. — 27.03.2002. Bremen, 2003.

Zabel, M. and cruise participants

Report and preliminary results of METEOR Cruise M 57/2, Walvis Bay — Walvis Bay, 11.02. —
12.03.2003. 136 pages, Bremen 2003.

Salem, M.

Geophysical investigations of submarine prolongations of alluvial fans on the western side of the Gulf
of Aqgaba-Red Sea. 100 pages, Bremen, 2003.
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Tilch, E.

Oszillation von Wattflachen und deren fossiles Erhaltungspotential (Spiekerooger Riickseitenwatt,
sudliche Nordsee). 137 pages, Bremen, 2003.

Frisch, U. and F. Kockel

Der Bremen-Knoten im Strukturnetz Nordwest-Deutschlands. Stratigraphie, Paldogeographie,
Strukturgeologie. 379 pages, Bremen, 2004.

Kolonic, S.

Mechanisms and biogeochemical implications of Cenomanian/Turonian black shale formation in North
Africa: An integrated geochemical, millennial-scale study from the Tarfaya-LaAyoune Basin in SW
Morocco. 174 pages, Bremen, 2004. Report online available only.

Panteleit, B.

Geochemische Prozesse in der Salz- SiiRwasser Ubergangszone. 106 pages, Bremen, 2004.

Seiter, K.

Regionalisierung und Quantifizierung benthischer Mineralisationsprozesse. 135 pages, Bremen, 2004.
Bleil, U. and cruise participants

Report and preliminary results of METEOR Cruise M 58/2, Las Palmas — Las Palmas (Canary Islands,
Spain), 15.05. — 08.06.2003. 123 pages, Bremen, 2004.

Kopf, A. and cruise participants

Report and preliminary results of SONNE Cruise SO175, Miami - Bremerhaven, 12.11 - 30.12.2003.
218 pages, Bremen, 2004.

Fabian, M.

Near Surface Tilt and Pore Pressure Changes Induced by Pumping in Multi-Layered Poroelastic Half-
Spaces. 121 pages, Bremen, 2004.

Segl, M., and cruise participants

Report and preliminary results of POSEIDON cruise 304 Galway — Lisbon, 5. — 22. Oct. 2004.

27 pages, Bremen 2004

Meinecke, G. and cruise participants

Report and preliminary results of POSEIDON Cruise 296, Las Palmas — Las Palmas, 04.04 —
14.04.2003. 42 pages, Bremen 2005.

Meinecke, G. and cruise participants

Report and preliminary results of POSEIDON Cruise 310, Las Palmas — Las Palmas, 12.04 —
26.04.2004. 49 pages, Bremen 2005.

Meinecke, G. and cruise participants

Report and preliminary results of METEOR Cruise 58/3, Las Palmas - Ponta Delgada, 11.06 -
24.06.2003. 50 pages, Bremen 2005.

Feseker, T.

Numerical Studies on Groundwater Flow in Coastal Aquifers. 219 pages. Bremen 2004.

Sahling, H. and cruise participants

Report and preliminary results of R/VV POSEIDON Cruise P317/4, Istanbul-Istanbul ,

16 October - 4 November

2004. 92 pages, Bremen 2004.

Meinecke, G. und Fahrtteilnehmer

Report and preliminary results of POSEIDON Cruise 305, Las Palmas (Spain) - Lisbon (Portugal),
October 28th — November 6th, 2004. 43 pages, Bremen 2005.

Ruhland, G. and cruise participants

Report and preliminary results of POSEIDON Cruise 319, Las Palmas (Spain) - Las Palmas (Spain),
December 6th — December 17th, 2004. 50 pages, Bremen 2005.

Chang, T.S.

Dynamics of fine-grained sediments and stratigraphic evolution of a back-barrier tidal basin of the
German Wadden Sea (southern North Sea). 102 pages, Bremen 2005.

Lager, T.

Predicting the source strength of recycling materials within the scope of a seepage water prognosis by
means of standardized laboratory methods. 141 pages, Bremen 2005.

Meinecke, G.

DOLAN - Operationelle Dateniibertragung im Ozean und Laterales Akustisches Netzwerk in der
Tiefsee. AbschluBbericht. 42 pages, Bremen 2005.

Guasti, E.

Early Paleogene environmental turnover in the southern Tethys as recorded by foraminiferal and
organic-walled dinoflagellate cysts assemblages. 203 pages, Bremen 2005.

Riedinger, N.

Preservation and diagenetic overprint of geochemical and geophysical signals in ocean margin
sediments related to depositional dynamics. 91 pages, Bremen 2005.
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Ruhland, G. and cruise participants

Report and preliminary results of POSEIDON cruise 320, Las Palmas (Spain) - Las Palmas (Spain),
March 08th - March 18th, 2005. 57 pages, Bremen 2005.

Inthorn, M.

Lateral particle transport in nepheloid layers — a key factor for organic matter distribution and quality
in the Benguela high-productivity area. 127 pages, Bremen, 2006.

Aspetsberger, F.

Benthic carbon turnover in continental slope and deep sea sediments: importance of organic matter
quality at different time scales. 136 pages, Bremen, 2006.

Hebbeln, D. and cruise participants

Report and preliminary results of RV SONNE Cruise SO-184, PABESIA, Durban (South Africa) —
Cilacap (Indonesia) — Darwin (Australia), July 08th - September 13th, 2005. 142 pages, Bremen 2006.
Ratmeyer, V. and cruise participants

Report and preliminary results of RV METEOR Cruise M61/3. Development of Carbonate Mounds
on the Celtic Continental Margin, Northeast Atlantic. Cork (Ireland) — Ponta Delgada (Portugal),
04.06. — 21.06.2004. 64 pages, Bremen 2006.

Wien, K.

Element Stratigraphy and Age Models for Pelagites and Gravity Mass Flow Deposits based on
Shipboard XRF Analysis. 100 pages, Bremen 2006.

Krastel, S. and cruise participants

Report and preliminary results of RV METEOR Cruise M65/2, Dakar - Las Palmas, 04.07. —
26.07.2005. 185 pages, Bremen 2006.

Heil, G.M.N.

Abrupt Climate Shifts in the Western Tropical to Subtropical Atlantic Region during the Last Glacial.
121 pages, Bremen 2006.

Ruhland, G. and cruise participants

Report and preliminary results of POSEIDON Cruise 330, Las Palmas — Las Palmas, November 21th
— December 03rd, 2005. 48 pages, Bremen 2006.

Mulitza , S. and cruise participants

Report and preliminary results of METEOR Cruise M65/1, Dakar — Dakar, 11.06.- 1.07.2005.

149 pages, Bremen 2006.

Kopf, A. and cruise participants

Report and preliminary results of POSEIDON Cruise P336, Heraklion - Heraklion, 28.04. —
17.05.2006. 127 pages, Bremen, 2006.

Wefer, G. and cruise participants

Report and preliminary results of R/VV METEOR Cruise M65/3, Las Palmas - Las Palmas (Spain),
July 31st - August 10th, 2005. 24 pages, Bremen 2006.

Hanebuth, T.J.J. and cruise participants

Report and first results of the POSEIDON Cruise P342 GALIOMAR, Vigo - Lisboa (Portugal),
August 19th — September 06th, 2006. Distribution Pattern, Residence Times and Export of Sediments
on the Pleistocene/Holocene Galician Shelf (NW Iberian Peninsula). 203 pages, Bremen, 2007.
Ahke, A.

Composition of molecular organic matter pools, pigments and proteins, in Benguela upwelling and Arctic
Sediments. 192 pages, Bremen 2007.

Becker, V.

Seeper - Ein Modell fiir die Praxis der Sickerwasserprognose. 170 pages, Bremen 2007.

Ruhland, G. and cruise participants

Report and preliminary results of Poseidon cruise 333, Las Palmas (Spain) — Las Palmas (Spain),
March 1st — March 10th, 2006. 32 pages, Bremen 2007.

Fischer, G., G. Ruhland and cruise participants

Report and preliminary results of Poseidon cruise 344, leg 1 and leg 2, Las Palmas (Spain) —

Las Palmas (Spain),

Oct. 20th —Nov 2nd & Nov. 4th — Nov 13th, 2006. 46 pages, Bremen 2007.

Westphal, H. and cruise participants

Report and preliminary results of Poseidon cruise 346, MACUMA. Las Palmas (Spain) — Las Palmas
(Spain), 28.12.2006 — 15.1.2007. 49 pages, Bremen 2007.

Bohrmann, G., T. Pape, and cruise participants

Report and preliminary results of R/VV METEOR Cruise M72/3, Istanbul — Trabzon — Istanbul,

March 17th — April 23rd, 2007. Marine gas hydrates of the Eastern Black Sea. 130 pages, Bremen 2007.
Bohrmann, G., and cruise participants

Report and preliminary results of R/VV METEOR Cruise M70/3, Iraklion — Iraklion, 21 November —

8 December 2006. Cold Seeps of the Anaximander Mountains / Eastern Mediterranean. 75 pages,
Bremen 2008.
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Bohrmann, G., Spiess, V., and cruise participants

Report and preliminary results of R/V Meteor Cruise M67/2a and 2b, Balboa -- Tampico -- Bridgetown,
15 March -- 24 April, 2006. Fluid seepage in the Gulf of Mexico. Bremen 2008.

Kopf, A., and cruise participants

Report and preliminary results of Meteor Cruise M73/1: LIMA-LAMO (Ligurian Margin Landslide
Measurements & Observatory), Cadiz, 22.07.2007 — Genoa, 11.08.2007. 170 pages, Bremen 2008.
Hebbeln, D., and cruise participants

Report and preliminary results of RV Pelagia Cruise 64PE284. Cold-water Corals in the Gulf of Cadiz
and on Coral Patch Seamount (NE Atlantic). Portiméo - Portimao, 18.02. - 09.03.2008. 90 pages,

Bremen 2008.

Bohrmann, G. and cruise participants

Report and preliminary results of R/V Meteor Cruise M74/3, Fujairah — Male, 30 October - 28 November,
2007. Cold Seeps of the Makran subduction zone (Continental margin of Pakistan). 161 pages,

Bremen 2008.

Sachs, O.

Benthic organic carbon fluxes in the Southern Ocean: Regional differences and links to surface primary
production and carbon export. 143 pages, Bremen, 2008.

Zonneveld, K. and cruise participants

Report and preliminary results of R/ POSEIDON Cruise P339, Pirdus - Messina, 16 June - 2 July 2006.
CAPPUCCINO - Calabrian and Adriatic palaeoproductivity and climatic variability in the last two
millenia. 61 pages, Bremen, 2008.

Ruhland, G. and cruise participants

Report and preliminary results of R/ POSEIDON Cruise P360, Las Palmas (Spain) - Las Palmas (Spain),
Oct. 29th - Nov. 6th, 2007. 27 pages, Bremen, 2008.

Ruhland, G., G. Fischer and cruise participants

Report and preliminary results of R/ POSEIDON Cruise 365 (Leg 1+2). Leg 1: Las Palmas - Las Palmas,
13.4. - 16.4.2008. Leg 2: Las Palmas - Las Palmas, 18.4. - 29.4.2008. 40 pages, Bremen, 2009.

Kopf, A. and cruise participants

Report and preliminary results of R/ POSEIDON Cruise P386: NAIL (Nice Airport Landslide), La Seyne
sur Mer, 20.06.2009 — La Seyne sur Mer, 06.07.2009. 161 pages, Bremen, 2009.

Freudenthal, T., G. Fischer and cruise participants

Report and preliminary results of Maria S. Merian Cruise MSMO04/4 a & b, Las Palmas (Spain) —

Las Palmas (Spain), Feb 27th — Mar 16th & Mar 19th — Apr 1st, 2007. 117 pages, Bremen 20009.
Hebbeln, D., C. Wienberg, L. Beuck, A. Freiwald, P. Wintersteller and cruise participants

Report and preliminary results of R/V POSEIDON Cruise POS 385 "Cold-Water Corals of the Alboran Sea
(western Mediterranean Sea)", Faro - Toulon, May 29 - June 16, 2009. 79 pages, Bremen 2009.
Zonneveld, K. and cruise participants

Report and preliminary results of R/V Poseidon Cruises P 366-1 and P 366-2, Las Palmas - Las Palmas -
Vigo, 03 -19 May 2008 and 22 -30 May 2008. PERGAMOM Proxy Education and Research cruise off
Galicai, Morocco and Mauretania. 47 pages, Bremen 2010.

Wienberg, C. and cruise participants

Report and preliminary results of RV POSEIDON cruise POS400 "CORICON - Cold-water corals along the
Irish continental margin", Vigo - Cork, June 29 - July 15 2010. 46 pages, Bremen 2010.
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