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1. Scientific crew 

Name Function Institute 

Schneider von Deimling, Jens, Dr. Marine Geophysics/Chief 
Scientist  

CAU 

Friedrich, Jenny Hydroacoustics, PhD CAU 

Uhl, Florian, Dr. Physical Geography CAU 

Held, Philipp, Dr. Marine Geophysics CAU 

Sarna, Barnapratim   Coastal Engineering, PhD University Hannover 

Berger, Kristof Student  University Hannover 

Stahl, Florian  Marine Biology, PhD University Bremen 

Baiko, Dariya   Chemical Oceanography University Oldenburg 

Ohl, Franziska   Student University Oldenburg 

 
 
Dr. Jens Schneider von Deimling 
Institute of Geosciences 
Christian-Albrechts-Universität zu Kiel, Otto-Hahn-Platz 1, Room 108a 
24118 Kiel, Germany 
Phone: +49-431-880-5792 
email: jens.schneider@ifg.uni-kiel.de 
https://www.marinegeophysik.ifg.uni-kiel.de/ 
 
 
  



       

 
 

2. Research program 
Under the umbrella of the CDRmare sea4soCiety project a team led by CAU with staff from the Institute 
of Geoscience and Institute of Geography set off from Kiel to Heligoland to remotely sense the 
underwater landscape by hydroacoustic and optical methods. The goals were to deliver new insights 
on the submerged aquatic vegetation and the underwater seascape with unprecedented accuracy. In 
order to achieve further project goals, we organized daily participation on Littorina by a 
multidisciplinary team including biologists, chemists, oceanographers and geoscientists from the DAM 
sea4soCiety project team (Figure 1). The cruise provided the project partners with further field data, 
e.g. acoustic current doppler measurements, biogeochemical sampling of the water next to submerged 
aquatic vegetation, and spectrometric analyses of underwater light conditions. On a daily base we 
decided which work should be conducted by the mother vessel Littorina, and which tasks could be 
better conducted by the rubber boat allowing to operate in very shallow waters above 5 meter water 
depth. 
 
The seascape of Heligoland can be considered exceptional, as it represents the only location in the 
German Bight at which Mesozoic hard rock material is exposed from more than 1000 m depth to the 
surface due to an underlying salt diapir (Spaeth, 1990). On the main island of Heligoland, the oldest 
strata outcrops with red sandstone, whose most famous representative is the ”lange Anna”. On both 
sides the younger shell Muschelkalk and chalk can be found under water (Bruun-Peterson and 
Krumbein, 1975). These hard substrates of outcropping Mesozoic strata form the base for an 
underwater seascape that is unique for Germany. Here, also an exceptional species rich habitat has 
formed around Heligoland. 
 
This cruise follows on our previous measurements in February 2022 (Schneider von Deimling, 2022). 
Acoustical and optical detection of submerged aquatic vegetation (SAV) off Heligoland has been 
demonstrated some years ago (Mielck et al., 2012; Uhl et al., 2016), but the used single beam systems 
and older satellite data only cover a small percentage of the area and lack in resolution compared to 
modern remote sensing systems. Resolution becomes crucial when linking SAV to dedicated geological 
structures that partly vary on a meter scale. With our modern multibeam echosounder (MBES) 
combined with its high resolution snippet resolution (Kunde et al., 2018) and the new Pleiade Neo 
satellite data we aim to acquire a seamless map of SAV throughout the area with a decimeter accuracy, 
thus redrawing reality much better than before. In parallel to the remotely sensed acoustic and optic 
data, we employed RTK guided video groundtruthing to validate the remotely sensed pattern with the 
given SAVs. Once finished, we will derive and design predictive data features and subsequently mine 
them to learn under which morphometric and oceanographic setting the various species prefer to 
settle. For this goal, we expect the dataset to grow as large as 20 terrabytes, on which the 
computations will be challenging. As a side product we will also deliver a new bathymetric map. To 
obtain this, we are in direct contact with the German Hydrographic Agency (BSH) and the Schleswig-
Holstein Agency for Coastal Defense, National Park and Marine Conservation (LKN-SH). 
  



       

 
 

 

3. Narrative of cruise with technical details 
 

 
Figure 1: DAM sea4soCiety team that met on Heligoland during the cruise. 

 

 
We left Kiel with R/V Littorina on the 21st of June to sail through the Kiel Canal towards 
Germany’s only offshore island Heligoland. The transit was smooth and we entered the harbor 
towards 21 o’clock UTC where there was still some daylight around. We rested over night and 
started rigging up our acoustic setup, video equipment, and optical spectrometer on the next 
morning, Wednesday, 23rd of June. While doing that, a team from the NDR joined us and 
documented both the work during mobilization on the first day in the harbour as well as the 
scientific surveying with modern hydroacoustic technology and video the day after, Thursday, 
24th of June, at 05:30 UTC.  The team from NDR moreover interviewed our CAU team as well 
as our project partners from the University of Bremen and Oldenburg on the vessel. During 
the next days the scientific crew on the island grew to ten people (Figure 1: DAM sea4soCiety 

team that met on Heligoland during the cruise.) over time, all belonging to the sea4soCiety 
project.  
 

 
We continued sailing on a daily base, allowing to embark up to nine scientists on the 30 m 
long vessel. After the 28th of June we switched to longer hydroacoustic surveying without 
having daily guests on board to complete the survey around the island with multibeam (Fig. 2), 
parametric subbottom profiling, two 13 h cycles of ADCP on the 29th and 30st, and RTK guided 
underwater video validation and multibeam surveying on the remaining days before we left 
the island on Saturday, 2nd of July in the afternoon to head towards Kiel. Overall, the weather 
was exceptionally calm and we could complete our planned work with daily cruises back and 
forth from the port of Heligoland and completed 72 stations. All equipment on board worked 
well without any significant failure.  
 



       

 
 

 
Figure 2: Overview chart of surveyed area with inlet picture of RV Littorina with MBES pole on the starboard side. Colored 

areas disclose the surveyed area during this cruise next to the (grey) areas already surveyed in winter (Schneider von 

Deimling, 2022). Areas outside have been recently surveyed by BSH, where areas inside will be surveyed by CAU’s survey 

boat FB Zostera and integrated with satellite derived bathymetry. Map projection is UTM 32N. 

 
 

 
4. Scientific report and preliminary results 
 
Multibeam Echosounding 

   
We installed our NORBIT shallow water iWBMS multibeam echosounder 
(https://www.marinegeophysik.ifg.uni-kiel.de/) via a massive side pole mounting on R/V Littorina. The 
MBES was operated with a protoype firmware (10.7.0.43.e1da69f) kindly 
provided by NORBIT. We used a chirp around 400 kHz and 80 kHz bandwidth using a 1x1° array. The 
multibeam echosounder is coupled with an Applanix Wavemaster inertial measurement unit (IMU) 
and the dual Antenna GPS positions of the primary antenna is projected into the 
sonar head itself and written to s7k-files. The lever arms between MBES and the 
MRU are fixed, and we set the offsets between the primary antenna and the MBES 
flange. 

https://www.marinegeophysik/


       

 
 

 
To keep the data consistent and backscatter comparable throughout the survey, we 
fixed the pulse length and bandwidth, gains, and filter setting in the beginning of 
each working area as recommended (Lamarche and Lurton, 2018). 
An AML C-keel velocity probe is permanently mounted next to the transducer head 
in our system and measured c-keel on the fly to optimize the beamforming. We conducted 
several CTD profiles with an AML MINOS-X probe including a built-in GPS sensor to later allow for CTD 
selection by time and space domain. We connected the native NORBIT recording software, received 
GPS from approximately 15-20 satellites on each antenna and received corrections kindly provided by 
Axio-Net via the NTRIP protocol and Mountpoint #07 (GPS + GLONASS, VRS, ETRS89, ellipsoidal). 
Therefore, the onboard internet antennas received correction signals to  achieved GPS RTK “fix” status 
most of the times with accuracies ranging between 2 and 4 cm for positioning and height. The NORBIT 
offsets were determined earlier and we sailed figures of eights to calibrate the IMU system, succeeding 
after a few minutes. After full calibration the system performed excellently. 
 
The multibeam data were corrected for tidal movement using RTK and the 2016 Geoid, raytraced, and 
spline filtered, and finally interpolated to a 0.5 by 0.5 m grid using QPS Qimera. When overlaying with 
satellite imagery it becomes clear that we can acoustically extend the north-south striking ridges, e.g. 
north and south of the Dune. The ridges are typically between 10 and  50 m broad, and 1.50-3.00 m 
high, and 100 - 150 m long. Occasionally, sediments accumulated in between, some of them with 
sorted bedforms where we achieved some acoustic penetration with our subbottom profiler. By 
thorough data analysis, it becomes clear that the area is highly influenced by faults cutting through the 
strata that can be traced in the MBES data (Figure 3). Accordingly, zones of weakness emerge. We 
hypothesize that those zones are prone for erosion, possibly giving rise to the “fractured” appearance 
of the seafloor that can only be resolved by swath multibeam bathymetry of the given kind. This finding 
likely has implications when calculating the overall habitable area for aquatic vegetation. Individual 
mounds often only span a few meters in diameter sticking out one or two meters and are simply not 
visible in the hitherto existing bathymetry kindly provided by BSH, in which the ridges rather appear 
as extended features emerging throughout the area. 

 
 



       

 
 

  
Figure 3:  Close-up of processed bathymetry south of the dune being tidally reduced via RTK height correction. Data were 

recorded in the Sellebrunn area North of the islands showing faults striking from NNE to SSW. The hummocky terrain is 

interpreted to be the product of faulting and strong currents ultimately shaping the seafloor under control of strong tidal 

erosion.  

 

We will evaluate on base of the new bathymetry how much the dominating algaes  Laminaria 

hyperborea, Saccharina latissima, Desmarestia aculeata correlate with the predominating 
morphometric variables and substrate type, that we can classify in the snippet imagery data. 
South of the dune (Fig. 4) we also surveyed an area that is regularly monitored by divers to 
find such correlations. 
 
 
 
 

 
Figure 4:  Bathymetry south of the 

dune with some IMU failures. They 

might be recoverable in 

postprocessing. Lines indicate 

diver monitoring  transects that 

are conducted over the past years 

(LLUR Report, 2015). 

 
 
 
 
  



       

 
 

 
 
 

 

 

 
 

 

Figure 5: Sidescan-like snippet MBES imageries generated with our 400 kHz chirp NORBIT multibeam echosounder. The 

outcropping rock emerge as distinct features (upper left): acoustic scattering that we attribute to a patch of Laminaria 

hyperborea (upper right): sand accumulations in between individual outcrops, no acoustic signs of SAVs (lower left): 

fractured rocks were some individual scatterers align, possibly SAV (lower right): alternating occurrence of hard rock and 

sediments forming sand ripples, possibly with boulders, and overgrown SAVs. 

 
 
 
 
  



       

 
 

 
Parametric Echosounding 
  

  
Figure 6: (left) High frequency around 100 kHz showing some scattering in the surface water and dedicated targets of low 

intensity likely caused by jellyfish visible all over the place. In some locations we found some weak signals emerging less 

than 1m high from the seabed possibly representing benthic flora. (right) close up of the left image where the seafloor 

clearly emerges as a “red” reflector with some weak blue scattering above  

 
In parallel to the multibeam system we installed our INNOMAR SES2000 standard. Transmit and 
receive cycles between MBES and this system were successfully triggered by NORBIT being the master 
and INNOMAR being the slave. This parametric echosounder device operates with two primary 
frequencies centered around 100 kHz to form the parametric “difference frequency” with a 
corresponding wavelength of 0.1 m (approximated by the ratio of 1,500 m/s sound velocity and 15 kHz 
signal). The acoustic array generates a narrow ±1.8°, 3 dB transmit beam for primary and secondary 
frequencies, whereas the 3 dB receive beam width for the low secondary frequency is ±12.3°. The  
advantage of a parametric system is that a small array is sufficient to generate narrow low-frequency 
beams having high horizontal and vertical resolution and very little side lobe cross-talk. For further 
technical information, the reader is referred to Wunderlich (2007). The given motion was compensated 
by a Seatex motion sensor installed right next to the transducer on the pole frame, and GPS was fed 
from the Applanix Wavemaster MRU. The INNOMAR has a forward lever arm offset of only 
approximately 25 cm. Therefore, positioning of the soundings can be assumed to be very accurate and 
should be identical to the MBES s7k positionings. Unfortunately, the data on the recording computer 
was set wrong being one day behind, though UTC times were correct even on a second level.  
 
The motion compensation worked well and we were able to clearly identify vegetation sticking out 1 
until 2 m from the seabed in both frequencies. Penetration into the seabed was observed occasionally 
in some troughs filled with sediment. 
 
 
Acoustic detection feasibility of submerged aquatic vegetation (SAV) of Heligoland 
 
The acoustic detection of SAV around Helgoland is promising, albeit challenging due to the complex 
regional morphology. Species classifications are possible to a certain extent, although a complete data 
analysis is required for final confirmation. Mixed habitats of SAV could be observed in several areas in 
video data (e.g. south of the Dune), the acoustic classification and SAV type distinction will require 
further analysis. According to our current knowledge, the following species can be identified both 
optically and hydroacoustically if they are found in isolation or if they dominate a habitat: Laminaria 
hyperborea, Laminaria digitata (among themselves hydroacoustically not, visually only with difficulty 
differentiable), Desmarestia aculeata, and Alcyonium digitatum. They were recognizable by anomalies 



       

 
 

in the snippet backscatter (Figure 5) as well as in the SBP as reflectors stretching out 1 – 2 m above the 
seafloor (Figure 6). Due to the complex morphology, it is not yet possible to make any statements 
about classification feasibility by our point cloud analysis method for SAV (Held and Schneider von 
Deimling 2019) or bathymetry detection feasibility at this point in time. However, the multidetect 
approach, in which the bottom detection algorithm (BDA) is triggered at the top of the canopy, might 
be promising. 
Desmarestia aculeata was found to the east and south-east of the Dune. In contrast to the Laminaria, 
the deflections in the SBP are lower; the anomalies in the snippet backscatter are less distinct. 
Desmarestia was often found in mixed habitats; the species rarely seems to occur over larger areas 
and in isolation, which makes it difficult to detect them hydroacoustically. Therefore, another 
distinctive characteristic are the different habitats of the algae species: Desmarestia was found 
exclusively on sandy substrates. Lastly, areas populated with Alcyonium digitatum appeared as snippet 
backscatter images, which can be described as knobbly (Fig. 5). This soft coral could be identified 
frequently in the area of Nordhafenknoll and Wittkliffbrunn. There it was found on the ridges of 
outcropping rocks. No further hydroacoustic irregularities could be observed here. 
 
CTD 

 
Figure 7: Positions of the CTD stations on cruise L10-22. Highlighted are stations that are representatives of the northern 

and southern areas of the islands.   

 
CTD profiles were obtained with an AML Oceanographic Minos X instrument with installed XchangeTM 
sensors, measuring conductivity, temperature and pressure; from which salinity and depth can be 
derived. Additionally, the sound velocity was measured directly by an integrated SV XchangeTM sensor. 
A total of 22 profiles were taken (Figure 7), with the primary purpose of compensating the 
hydroacoustic data for any tidal or weather-related changes. In general, the water column was found 
to be well mixed. No significant differences could be observed between the measurements north and 
south of the islands. The CTD-profiles were taken evenly over the mapping area at depths between 10 
and 25 m. The maximum temperature ranged between 14.8 and 20.2°C, maximum salinity (PSU) 
averaged around 32.42 with only minor variations between stations. The measured maximum sound 
velocities varied between 1501.28 and 1510.23 m/s. Overall, the data do not indicate that different 
water bodies were present during our surveying north and south of the islands, at least not with 



       

 
 

differences relevant to vegetation (Russell & Bolton, 1975; Bolton & Lüning, 1982). In our survey 
period, the salinities at the bottom only varied by 1 tenth around a mean value of 32.29. The 
temperature differences at the bottom ranged from 13.02 to 16.74 °C, the salinities from 30.38 to 
32.62.  
 
Acoustic Doppler Current Profiler (ADCP) 
 
Ship-based ADCP measurements were carried out at two sites north and north-west of Helgoland 
during a neap tide in June 2022 to study the interaction between submerged aquatic vegetation and 
various hydrodynamic forcings. The vessel tracks of the two measurement sites are shown in Fig. 8, 
the first track was covered on 29.06 (Day 1) and the second was covered on 30.06 (Day 2).  
 
The measurements were made with a 600-kHz RD Instruments broadband ADCP in bottom tracking 
mode. The ADCP was installed in convex and Janus configuration with beam angle of 20 degrees to the 
supporting pole. It had built in pith and roll tilt sensors, temperature sensors, a flux gate type compass, 
and an internal clock. The deployment of the instrument was with a supporting pole from the starboard 
side of the ship and the transducer faces were at 1.06 meters below the water level. The blanking 
distance was 1.04 meters, which resulted in the first measurement cell to be located at 2.10 meters 
below the water level. Position data were received with RTK “fix” status for most of the times during 
both the survey period and the ADCP offsets to were determined before the surveys.  
 
Parallel transect method was adopted to acquire data over a semidiurnal tidal cycle that spanned for 
13 hours. On both the days, survey was conducted in a way where all the transects were traversed 
multiple times only from one direction. Each transect were ~1500 meters and had a spacing of ~150 
meters. With a vessel speed of ~4 to 5 knots, each transect were traversed about 12~13 times during 
the survey period of 13 hours. 
 

 



       

 
 

 
 Figure 8: Position data of the ADCP measurements carried out during the cruise L10-22.  

 
The velocity data from the ADCP will be analyzed to comment on the effect of an SAV structure on the 
local hydrodynamics. The SAV structure included in this analysis will be the product of the other echo 
sounding experiments concluded during the cruise.  
 
 
Camera 
Various camera setups were used during the cruise. For seafloor observation we installed a GoPro 
Hero8 on a metal frame of 60 cm height together with a 20 cm long shackle as voreilweight. The camera 
lens was calibrated with a checkerboard. The camera was operated “by hand” with a cable bridging 
wireless LAN signals through a coax cable by induction. Position was recorded with a STONEX RTK GPS 
being installed 60 cm ahead of the camera drop position. Recordings were taken while the ship was 
drifting (max. speed: 1 knot) and the camera system was kept as close to the seafloor as possible. The 
cable angle was estimated on the fly with occasions settings having the cable straight downwards 
leading to an estimated positioning accuracy higher than 2 meters. 
 

The water turned out to be moderately transparent, e.g. we were able to identify the mounting plate 
of our sonar head in 3 m water depth. The different geologic regimes between Heligoland and Dune  
(red sand stone, shell limestone, and chalk) could clearly be distinguished. According to acoustic 
pattern, which we identified in water column records in the parametric data as well as in the snippet 
MBES sonar swath data we selected some areas for video ground truthing. Thus, we found areas mainly 
dominated bysoft corals such as Alcyonium digitatum (Fig. 9), others by Laminaria hyperborea and L. 
digitata and we also found pattern that we attribute to Desmarestia aculeata.  

 

 
Figure 9: Dead man's fingers corals: Alcyonium digitatum  

 
 

Optical Spectrometry - RAMSES 
We used RAMSES sensors from TRIOS to measure the radiative path in the water column to determine 
the optical properties of the water body and the reflectance signatures of the kelp habitats. The 
measurement setup consisted of three sensors: an ARC radiance sensor with an integrated pressure 
sensor to measure upwelling radiance and two ACC irradiance sensors to measure solar irradiance and 
downwelling irradiance. Two sensors (ARC and one ACC) were mounted on a submersible frame and 
one of the sensors remained on the boat to measure the sunlight. The measurements were carried out 



       

 
 

in the shallow water area around Helgoland in the north and the south of the small island Düne. The 
dinghy of the Littorina served as the measurement platform, as it could also navigate the shallow zones 
with water depths around 3 m. In total, measurements were taken at five different measuring points 
and at different depths in 1m steps down to the seafloor. Furthermore, a GoPro 5/6/8 was  mounted 
on the measurement frame, facing the seafloor to allow identification of the recorded substrate with 
video data. The position of the measurements was determined by two smartphone GPS Sensors and 
an internal Sensor in a Panasonic Toughbook. 
The water had visibility depths of more than 3 m. The measurement instruments were no longer 
visually detectable at about 5 m water depth. Spectra of Laminaria digitata, Laminaria hyperborea, 
Saccharina latissima, and mixed habitats could be recorded at growing depths between 3 and 8 m. 
Figure 10 illustrates the remote sensing reflectance at points 2 and 3 calculated from ACC and ARC 
measurements. 

 

Figure 10: Remote sensing reflectance at measurement points 2 and 3. 

 

 
 
Water sampling 

Water was collected using Niskin bottles (Hydrobios, Kiel) at approximately 5 m depth at four stations 
with three sampling sites each (Table WATER1). The volume of approx. 5 L was collected at each site 
into HDPE canisters and stored in the dark until filtration (<5 hours). 

Table WATER1. Sampling sites 

Station Site name Date 
Time 
start 
(UTC) 

Time 
finish 
(UTC) 

Latitude Longitude Sampling method 

Station 
10 

South 1 23-06-22 12:37 12:43 54° 10.27' N 7° 55.23' E 
Rubber boat, hand haul, 

2-L Niskin bottle 
South 2 23-06-22 12:50 12:56 54° 10.18' N 7° 55.08' E 

South 3 23-06-22 12:16 12:28 54° 10.17' N 7° 55.06' E 

Station 
17 

North 1 24-06-22 11:45 11:50 
54° 12.246' 

N 
7° 51.545 'E Littorina, small A-frame, 

10-L Niskin bottle 
North 2 24-06-22 11:51 11:54 54° 12.321' 7° 51.654' E 



       

 
 

N 

North 3 24-06-22 11:56 11:59 
54° 12.493' 

N 
7° 51.767' E 

Station 
26 

Reference 1 25-06-22 9:33 9:37 
54° 9.3277' 

N 
7° 48.1769' 

E 
Littorina, small A-frame, 

10-L Niskin bottle 
Reference 2 25-06-22 9:38 9:41 

54° 9.3431' 
N 

7° 48.3664' 
E 

Reference 3 25-06-22 9:42 9:46 
54° 9.3768' 

N 
7° 48.4989' 

E 

Station 
27 

Middle 1 25-06-22 11:06 11:09 
54° 12.9268' 

N 
7° 53.7562' 

E 
Littorina, small A-frame, 

10-L Niskin bottle 
Middle 2 25-06-22 11:10 11:14 

54° 12.8653' 
N 

7° 53.7779' 
E 

Middle 3 25-06-22 11:15 11:19 
54° 12.8446' 

N 
7° 53.884' E 

  

Water was filtered on deck using the peristaltic pump (Cole-Palmer USA) with pre-cleaned Multiflex 
tubing (Cole-Palmer USA). Samples for dissolved organic matter (DOM) analysis (refractory DOM, 
metabolites, polysaccharides) were filtered through combusted glass fiber filter (Whatman GFF, 0.7 
µm) in combination with a pre-filter (Whatman GMF, 2 µm). Samples for nutrient and metal analysis 
were filtered through polycarbonate filters (Isopore PC, 0.2 µm). After filtration, all samples were 
treated and stored on land until further analyses (Table WATER2).  

Table WATER2. Sample processing 

Sample type Filter 
Approx. 
volume 
per site 

Treatment Storage 

Refractory 
DOM 

GFF/GMF (0.7 µm/2 
µm) 

4 L HCl to pH 2 4°C – room temperature 

Metabolites  
GFF/GMF (0.7 µm/2 
µm) 

60 mL - Frozen -20 °C 

Polysaccharides 
GFF/GMF (0.7 µm/2 
µm) 

0.5 L - Frozen -20°C  

Nutrients PC (0.2 µm) 20 mL 60 µL HgCl2 4°C – room temperature 
Metals PC (0.2 µm) 20 mL 400 µL conc. HNO3 4°C – room temperature 
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6. Appendices 
A. Map 

 

 
Fig. A1: Cruise track plot of L1022 showing the two main study sites south of the dune and at “Sellebrunn” in the very north 
were most of the 72 stations were conducted. Most lines were sailed with MBES together with INNOMAR parametric 
echosounder. Projection UTM 32 N. 

 
 
 

  



       

 
 

B Stationlist 

 
  

Time in UTC 

sea4soCiety station format prefix 

s4s_GER_HLG_MBES_NorthDune_MG_20220623150623.  (bold remains constant) 

(explanation: sea4society_Germany_Heligoland_method_location_Marine-Geophysics_file-No.) 

The INNOMAR Computer was offset throughout to one day before, the UTC time itself roughly fits. 

21.06.2022  
Start in Kiel at 10.00 local time at Kiel 

Arrival 21.30 local time at Heligoland 

  

22.06.2022 

Station 1 – 5: VIDEOdrops south of Dune: 

Station 1:Drop 1, 1 video:  drop1_GH018643.mp4  54°10,32’N, 7°55,48’E 

Station 2:Drop 2, 1 video: drop2_GH018644.mp4  54°10,32’N, 7°55,49’E 

Station 3:Drop 3, 2 videos:  drop3A_GH018645.mp4 54°10,32’N, 7°55,49’E 

    drop3B _GH018646.mp4 

Station 4: Drop 4, 1 video: drop4_GH018647.mp4  54°10,39’N, 7°55,39’E 

Station 5: Drop 5, 1 video: drop5_GH018649.mp4  54°10,71’N, 7°55,16’E 

Note: positioning inaccurate due to phone positioning 

  

23.06.2022 

Station 6: Innomar-SES Mapping south of Dune kelp, start 07.00 UTC 

 Area: HLG1      09.20 UTC stop 

Station 7: MBES Norbit Mapping start 09.25 UTC and Innomar SES 

Area: HLG2 

09:15-09:35 Bottom anomalies in INNOMSR and Centre beam multipaths in NORBIT in large 
water depths 18-25 m 

09.55 GPS Problems with WBMS, recording stopped, last file corrupted (wrong positioning)  

10.05 continue survey  

10.15 due to ongoing heading issues, calibration issues 



       

 
 

10.26 continue survey, 10.32 restart Innomar 

11.05 stop of mapping due to connection loss to sonar  

Station 8: CTD sample 11.11 UTC ~54.160899°N, 7.903365°E 

File name: HLG_CTD1_....csv 

Station 9: Drone flight 1 - CAU EOM, Start: 11:23 UTC, stop: 11.28 UTC, test 

Station 10: rubber boat leaves Littorina 11.34 UTC, 54° 9.66077' N, 7° 54.11539' E 

 Start water sampling, 12.00 stop water sampling, test run 

 Sampling: start 11.04 UTC, 54° 9.62637' N, 7° 54.06750' E, end at the harbour at 13:00 UTC 

Station 11: Drone flight 2, Start: 12.10 UTC, 54° 9.76797' N, 7° 54.60910' E,  Stop: , 12:18 UTC  

54° 9.70137' N, 7° 54.44570' E 

  

24.06.2022 

Take off from Heligoland at 06:48 UTC 

Station 12: 07:05: start MBES + Innomar survey Sellebrunn 

  07:30 start Innomar (missing navigation) 

  07:42 start Innomar with navigation, stop at 10:35 UTC 

Station 13:  ADCP 07:46 in water 

Station 14:  CTD2 08:33 UTC, 54° 13.89768' N, 7° 51.84030' E, CTD on board: 08.37 UTC 

  File name: HLG_CTD2_...csv 

Station 15: CTD3, Start: 10:41UTC, stop: 10:44 UTC, 54° 13.83627' N, 7° 50.92590' E 
  File name: HLG_CTD3_...csv 

Station 16: transit from Sennebrunn to water sampling position, Innomar and Norbit on & 
recording, Norbit in 2Hz mode in the beginning, switch to adaptive 400 kHz, ~ 11.30 
UTC 

Station 17: water sampling start: 

Water sample 1: 11:44 UTC, 54° 12.24738' N, 7° 51.53920' E, on deck: 11:47  

Water  sample 2: 11:50 UTC, 54° 12.32048' N, 7° 51.65210' E, on deck: 11:53 

Water sample 3: 11:56 UTC, 54° 12.49027' N, 7° 51.75760' E, on deck: 11:57 

Station 18: start Norbit 12:01, transect to Sellebrunn, end  

Station 19: WLAN Cable Camera track Sellebrunn, port side little A Frame, with RTK GPS next to it 

12:32:00 UTC in water 

12:32:56UTC  Bosi  

12:43 Wieder ins Wasser 



       

 
 

12:38  BoSI 

Crabs stones, no kelp 

12:44 INNOMAR on 

12:48 Hyperborea, but INNOMAR frozen 

12:43:48 INNOMAR back on, up until now only a solitary hyperborean every here and then, 
now entering the ridge,  

13:08 Gerät an Deck (tools on deck) 

Station 20: CTD 4, 13:11: CTD on Bottom, 13:13 CTD on deck 

 File: HLG_CTD4_...csv 

Station 21: Hydroacoustic survey Sellebrunn to west off Heligoland start 13:16 UTC: Norbit,  

Innomar was recording already 

Norbit stopped at 15:04 UTC, back to harbour 

Station 22: ADCP 13:50 start, stop 17:20, some test in the harbour  

  

25.06.2022 

Station 23: MBES 05:41 start mapping from harbor, Innomar start at 05:56 UTC 

Station 24: CTD 5, 05:53 UTC, 54° 9.74678' N, 7° 54.11200' E, CTD on deck 05:55 UTC 

File: HLG_CTD5_...csv 

Station 25: CTD 6, 54° 13.24707' N, 7° 50.81829' E, 07:25 UTC CTD cast down, 07:28 UTC CTD on deck 

 File: HLG_CTD6_...csv 

Station 26: water sampling reference site (unvegetated) ~09:35 UTC, 54°9.31952’N, 7°48.11685’E  

(3 samples) 

Station 27: 11:04 3x water sampling NE Dune, around 54° 12.86818' N, 7° 53.77670' E,  

end: 11:16 UTC 

Station 28: CTD 7 , 54° 12.86818' N, 7° 53.77670' E, 11:22 UTC 

 File: HLG_CTD7_...csv 

Station 29: Drone flight EOM start: 11:26 

Station 30: UTC 11:55 continue MBES + INNOMAR survey  

Station 31: Ramses measurements floating boat leaves Littorina at 13:00 UTC 

Station 32: Video transect on suspicious vegetation (?) west off Heligoland 

54°10.947, 7°51.245 

STONEX GPS ca. 0.6m forward of drop down position 

First Transect start ca. 13:35, but rope 40° to the aft 



       

 
 

Re-deploy 

13:47 BOSI, 5° nach hinten 

13:48 Draht 3° nach hinten 

13:48° Drsht 0° 

13:48 Draht 5° 

13:50  0° 

13:51 0° 

13:52 0° 

Ca 13:53 on deck 

  

26.06.2022 

Station 33: 06:00 UTC start ADCP trials 

Station 34: 8 CTD cast 08:30 UTC 

 File: HLG_CTD8_...csv 

Station 35: 08:35 UTC Continue MBES + INNOMAR until 09:06 UTC no motion 

Station 36: 9 CTD cast 10:04 UTC 

File: HLG_CTD9_...csv 

Station 37: further ADCP tests, Norbit switched to 200 kHz 

Station 38: ADCP- measurement  profile 2 x N-S, 1 x SW-NE, 1 – 1.5 kn 

Station 39:  12:10 UTC, continue MBES + INNOMAR, east of Düne until ~ 12:50 UTC 

Station 40: 12:59 UTC, CTD-10 at 11 m water depth 

 File: HLG_CTD10_...csv 

  

27.06.2022 

Station 40: Multibeam & Innomar mapping 

Station 41: CTD 11, 06:06 UTC 

 File: HLG_CTD11_...csv 

Station 42: Roll calibration, ~ 4kn stop: 07:57 UTC 

Files: 2022-06-27-07_48_44.s7k & 2022-06-27_07_52_49.s7k 

Station 43: CTD 12, 07:58 UTC 

 File: HLG_CTD12_...csv 

Station 44: Innomar S-N lines south off Dune, start: 08:08 UTC, stop 11:13 UTC 



       

 
 

Station 45: CTD 13, 11:15 UTC 

 File: HLG_CTD13_...csv 

Station 46: 11:33 UTC ADCP compass   calibration 

  

28.06.2022 

Station 47: 06:00 UTC start MBES + INNOMAR to Sellebrunn, find deep SAV, Norbit settings: 2 Hz, 

change of settings at 06:31 UTC to FM long range, ping rate: adaptive  

Station 48: CTD 14, 07:37 UTC 

File: HLG_CTD14_....csv 

Station measurements 49: continue MBES & Innomar survey, 07:41 UTC, file 2022-06-28-08_38_11 
multidetect 

mode due to possible vegetation at 12m depth, RTK-GPS connection problems, stop systems 

at ~09.00 UTC 

Station 50: CTD 15, 09:10 UTC 

 File: HLG_CTD15_...csv  

Station 51: inflatable boat leaves for south off Dune for RAMSES measurements 10:14 UTC 

Station 52: ADCP 10:16 UTC, stop at 11:30 UTC 

Back at the harbour at 12:13 UTC 

  

29.06.2022 

Station 53: transect to Sellebrunn, Multibeam line 02:59 UTC, speed 6.6 kn, survey speed: 3.8-6 kn, 

 16:33 UTC stop of ADCP measurements 

Station 54: CTD 16, 03:19 UTC 

 File: HLG_CTD16_...csv 

Station 55: 03:22 UTC start ADCP measurement at Sellebrunn 

Station 56: CTD 17, 07:33 UTC 

 File: HLG_CTD17_...csv 

Station 57: CTD 18, 11:43 UTC 

 File: HLG_CTD18_...csv 

Station 58: return to harbour at 16:42, MBES recording; back at the harbour at 17:15 UTC 

  

30.06.2022 



       

 
 

Station 59: 02:38 UTC MBES mapping 7 kn 

Station 60: CTD 19, 03:01 UTC 

 File: HLG_CTD19_...csv 

Station 61: ADCP survey start 03:04 UTC, end: 15:50 UTC 

Station 62: CTD 20, 07:15 UTC 

 File:HLG_CTD20_...csv 

Station 63: CTD 21, 15:30 UTC 

 File: HLG_CTD21_...csv 

Station 64: MBES recording back to harbour, start: 15:55 UTC 

  

01.07.2022 

Station 65: MBES recording 05:29 UTC 

Station 66: 07:00 UTC Video Desmarestia snippet patches 

Video file has Time offset, GoPro8 is on local time exactly 2h ahead of UTC. Bad weather, the 
rope was pointing up to 40° to the aft of the vessel 

Station 67: 08:00 UTC MBES + INNOMAR survey Sellebrunn 

Station 68: CTD 22, 09:08 UTC 

 File: HLG_CTD22_...csv 

Station 69: due to DCT & MBES issues, several trials with MBES and Innomar, recording in between,  

13:10 back at harbour due to bad weather conditions 

  

02.07.2022 

Station 70: 05:41 UTC Start MBES transect & Innomar, DCT still not working properly, test switching  

between ping rate 2 kHz and adaptive 

Station 71: CTD Steingrund 

 File:STGR_CTD1_...csv 

Station 72: Pitch calibration line Steingrund MBES & Innomar on 

  

  



       

 
 

7. References 
 
 
Bolton, J. J., & Lüning, K. (1982). Optimal growth and maximal survival temperatures of Atlantic 
Laminaria species (Phaeophyta) in culture. Marine Biology, 66(1), 89-94. 
 
Bruun-Petersen, J· u. Krumbein, W.: Rippelmarken, Trockenrisse und andere Seichtwassermerkmale 
inl Buntsandstein von Helgoland. - Geol. Rdsch., 64, Sturtgart, 1975 
 
Held, P., & Schneider von Deimling, J. (2019). New feature classes for acoustic habitat mapping—A 
multibeam echosounder point cloud analysis for mapping submerged aquatic vegetation (SAV). 
Geosciences, 9(5), 235. 
 
Kunde, T., Held, P., Sternberg, H., Schneider von Deimling, J. (2018). Ammunition detection using high 
frequency multibeam snippet backscatter information. Marine pollution bulletin, 133, 481-490. 
 
Lamarche, G., & Lurton, X. (2018). Recommendations for improved and coherent acquisition and 
processing of backscatter data from seafloor-mapping sonars. Marine Geophysical Research, 39(1), 5-
22. 
 
Mielck, F., Bartsch, I., Hass, H. C., Wölfl, A. C., Bürk, D., & Betzler, C. (2014). Predicting spatial kelp 
abundance in shallow coastal waters using the acoustic ground discrimination system 
RoxAnn. Estuarine, Coastal and Shelf Science, 143, 1-11. 
 
Russell, G., & Bolton, J. J. (1975). Euryhaline ecotypes of Ectocarpus siliculosus (Dillw.) Lyngb. Estuarine 
and Coastal Marine Science, 3(1), 91-94. 
 
Schneider von Deimling, J. (2022). Hydroacoustic assessments of submerged aquatic vegetation of 
Heligoland, Cruise Report RV LITTORINA L0122, 2022. 
 
Schubert, Wein, Bartsch: Kartierung und Modellierung der Braunalgenbestände um Helgoland im 
Sommer, LLUR Report, 2015 
 
Spaeth, C. (1990). Zur Geologie der Insel Helgoland. Die Küste, 49 Helgoland, (49 Sonderheft), 1-32. 
 
Uhl, F., Bartsch, I., & Oppelt, N. (2016). Submerged kelp detection with hyperspectral data. Remote 
Sensing, 8(6), 487. 
 
Wunderlich J (2007) Mobile parametric sub‐bottom profiler system for shallow and medium depth 
applications. J Acoust Soc Am 122(5): 2983 
 
 
 
 
 
 
 
 
 
 


