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Foreword 

  

 Following the successful meetings in Stuttgart (2015), Kristineberg (2016), 
Madeira (2017) and Stromness (2018), this European Conference on Scientific 
Diving in Sopot is the fifth one of the series (ECSD5 2019). Its general idea - “to 
provide a large, international forum for presenting the latest research results 
carried out in Europe using diving” have not changed since the initial combining 
of the two symposiums (“The Research in Shallow Marine and Fresh Water 
Systems" and “The International Symposium on Occupational Scientific Diving") 
into a one general meeting held once a year. 

 We are very pleased to welcome nearly 70 participants from 13 different 
countries, including both Americas. With 5 thematic sessions ranging from latest 
advances in underwater tools and techniques, life studies in different 
environments, through underwater archaeology to legal aspects, the conference 
will cover all the major areas of scientific diving. With large number of promising 
talks, and presentations given by internationally renowned keynote speakers we 
hope the ECSD5 will be an interesting event for all of us. 

 ECSD5 2019 will be the first meeting of this kind in Poland. Although the 
beginnings of scientific diving in Poland reach back to the 1930s and are 
connected with the activity of Prof. Roman Wojtusiak - an academic worker of the 
Jagiellonian University, the Institute of Oceanology has also its place in the history. 
The first “aqualungs” in Poland were imported in 1955 by the Sopot Marine Station 
of the Polish Academy of Sciences which provided fundaments for the Institute in 
which we are sitting right now. We hope that this meeting, together with a 
dedicated workshop just after the conference, will help to integrate the polish 
scientific diving community and strengthen our already existing collaboration 
within the European Scientific Diving Panel. 

 The organization of this event would not be possible without the strong 
support from the Institute of Oceanology; full endorsement of its Directors: 
current Prof. Jan Marcin Węsławski and former Prof. Janusz Pempkowiak; 
members of the IO PAN Scientific Diving TEAM; the Polish Academy of Sciences; 
and the Polish Scientific Committee on Oceanic Research, who are here kindly 
acknowledged. 

 We would like to wish all the participants a very fruitful and enjoyable time 
spent in Sopot both during the scientific sessions, as well as on-board R/V Oceania 
or underwater, during the post-conference diving-day. 

 

On behalf of Scientific and Organizing Committee, 

Piotr Bałazy
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Conference Programme – Wednesday 24th April – 
Day 1 

 
08.00 – 09.25 Registration (To avoid the queue, please do not come to the last moment ) 

Time for uploading and checking first presentations in 
Session 1 

   Pre-booked participants sign the Diving-day documents 
 

09.25 – 09.45 Conference opening with introductory word by IO PAN 
Director Prof. Jan Marcin Węsławski   

09.45 – 10.30 Guest Lecture from Dr Richard Pyle:  

“Explorations and discoveries on deep coral reefs” 

Session 1  Underwater research tools and techniques, 
Chairperson: Dr Piotr Bałazy 

10.30 – 10.45 “Fluid composition of the submarine geothermal system 
Panarea: Development of sampling techniques during 
the period 2006 – 2018” (Broder Merkel et al.) 

10.45 – 11.00 “Galapagos coral monitoring with action cameras” (Ken 
Collins et al.) 

 
11.00 – 11.20  Coffee break 

11.20 – 11.35 “An easy method to assess 3D underwater habitat 
complexity” (Elisabeth Riera et al.) 

11.35 – 11.50 “Sampling of hydrothermal mineral precipitates under 
protective atmosphere” (Victoria Kürzinger et al.) 

11.50 – 12.05 “Removal of invasive water plants with innovative 
methods” (Joost Bergsma and Martijn Dorenbosch) 

12.05 – 12.20 “Visual documentation as typical tool of applied scientific 
diving for standard testing procedures on barrages and 
other engineering constructions” (Richard Stanulla et 
al.) 

12.20 – 13.20  Lunch 

13.20 – 13.35 “Visual strip transects on harbour pier in the Polish 
coastal zone” (Mariusz Sapota et al.)  

13.35 – 13.50  “The Underwater Biotechnological Park of Crete, a multi-
use experimental platform in the Eastern Mediterranean” 
(Thanos Dailianis et al.) 
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Session 2 Marine and freshwater life studies, Chairperson: Assoc. 
Prof. Dr Adam Sokołowski 

13.50 – 14.05  “Study of seasonal and multiannual pattern of 
recruitment and development of sessile benthic fauna in 
the coastal zone of the Baltic Sea using SCUBA diving” 
(Adam Sokołowski et al.) 

14.05 – 14.20 “Sediment carbon sinks in Baltic Sea seagrass meadows“ 
(Maria Włodarska-Kowalczuk et al.) 

14.20 – 14.35 “Antarctic glaciers melting as secondary source of 
anthropogenic radioisotopes of 90Sr and 137Cs in 
benthic organisms -  preliminary results” (Michał 
Saniewski et al.)  

14.35 – 14.55  Coffee break 

14.55 – 15.10 “A multilevel approach in the study of infralittoral 
communities in northern Iberia” (Marisa Gomes et al.) 

15.10 – 15.25 “Interannual variability of environmental conditions in 
the Antarctic intertidal zone” (Maciej Chełchowski et al.) 

15.25 – 15.40 “From an offshore artificial reef to high-altitude lakes in 
Peru: Successional experiments and biological 
inventories of poorly studied aquatic environments” 
(Bernabé Moreno et al.)  

15.40 – 15.55 “Shallow benthic ecological studies from pole to pole” 
(Piotr Kukliński et al.)  

15.55 – 16.30   Poster session with drinks and snacks  

Conference side meetings 

16.30 – 18.30 CMAS Scientific Diving Centres meeting (room no.  ) 

 

18.45 – 21.00  Conference Dinner (We are meeting at the IO PAN car park )
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Conference Programme – Thursday 25th April – Day 2 

09.15 – 10.00 Guest Lecture from Dr Jacek Kot: 

   “Physiological risk factors in scientific-diving” 

Session 2  cont. Marine and freshwater life studies, Chairperson: Dr 
Martin Sayer 

10.00 – 10.15 “Antarctic biomineralizers as proxies of climate change: a 
transplantation experiment via Scuba Diving in one the 
most extreme underwater natural laboratories” (Chiara 
Lombardi et al.)  

10.15 – 10.30 “MARINEFF oyster restoration studies” (Ken Collins et al.)
   

10.30 – 10.45 “Studying oyster reef restoration (Netherlands)” (Floor 
Driessen et al.) 

10.45 – 11.00 “Linking seasonal larval variability with recruitment 
processes on experimental panels in the Arctic” (Marta 
Ronowicz et al.) 

11.00 – 11.20  Coffee break 

11.20 – 11.35 “Coastal protection affects fish in stormy waters-
Revealing benthic faunas’ diel patterns using a stationary 
ROV in the southern North Sea” (Christopher Gross and 
Philipp Fischer) 

11.35 – 11.50 “SCUBA as a major tool to study influence of seabird 
colonies on Arctic shallow benthic communities” 
(Katarzyna Zmudczyńska-Skarbek et al.) 

11. 50 – 12.05 “The use of scuba diving for the sight-aesthetic value 
assessment of underwater landscapes of selected lakes 
of the Wigry National Park” (Anna Źróbek-Sokolnik et 
al.) 

12.05 – 12.20 “In situ long term observation of Dendrophyllia ramea” 
(Claudio Provenzani et al.) 

12.20 – 12.35 “In search of seasonal and inter-annual patterns 
governing the life of Arctic epibenthos - year round polar 
diving operations at Spitsbergen and Northern Norway” 
(Piotr Bałazy et al.) 

12.35 – 13.35  Lunch 
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Session 3  Speleology and geology, Chairperson: Dr Jarosław Kur 

13.35 – 13.50 “A decade of marine biological research in marine caves 
of the Eastern Mediterranean Sea” (Vasilis 
Gerovasileiou) 

13.50 – 14.05 “Benthic fauna in a submarine cave (Cueva de la 
Herradura) of the Spanish coast: preliminary results” 
(Elena Romano et al.) 

14.05 – 14.20 “Geological and structural mapping of holocene small-
scaled secondary subrosion structures at Area 26, 
Panarea, Italy” (Judy Adamek et al.) 

14.20 – 14.35 “Concentration of Mercury in submarine hydrothermal 
vents at the underwater volcanic area of Panarea” (Lukas 
Lohmann et al. ) 

14.35 – 14.50 “How to collect plankton in caves. Groundwater 
copepods in Southern Poland” (Jarosław Kur) 

14. 50 – 15.10 Coffee break 

15.10 – 15.15   Group photo 

 

15.30 – 19.30  Guided social excursion around the old town in Gdańsk 

(We are meeting at the IO PAN car park ) 
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Conference Programme – Friday 26th April – Day 3 

  

09.00 – 09.45 Guest Lecture from Tomasz Stachura:  

“Protection of Baltic Titanics – wrecks of Steuben, 
Wilhelm Gustloff  and Goya” 

Session 4  Submerged in the past, Chairperson: Prof. Maria 
Włodarska-Kowalczuk 

09.45 – 10.00 “Underwater archaeology. Research carried out by 
National Maritime Museum in Gdansk” (Robert Domżał) 

10.00 – 10.15 “Not a Terracota Army but...Sacrificial site from the 
Roman Period and Middle Ages in the Lake Lubanowo” 
(Bartosz Kontny) 

10.15 – 10.30  “Who own the submerged past” (Andrzej Pydyn) 

Session 5 Organizational and legal issues in scientific diving, 
Chairperson: Prof. Piotr Kukliński 

10.30 – 10.45 “Training occupational scientific diving: The scheme 
developed during the last 10 years in Belgium” (Alain 
Norro) 

10.45 – 11.00  “From fieldwork to European standards: on the use of 
diving protocols for marine life assessments - interactive 
talk) (Guérin Laurent and Anna Lizińska)” 

11.00 – 11.20 Coffee break 

11.20– 11.35 “The French National Committee for Scientific Diving – 
CNPS” (Gerard Thouzeau et al.) 

11.35 – 11.50 “An open invitation to the World Scientific Diving 
Training Council” (Derek Smith) 

11.50 – 12.05 Concluding remarks, awards for best talks and 
posters, and Information about next years’ ECSD 

12.05 – 13.05 Lunch 

Conference side meetings 

13.05 – 16.05 Meeting of the Polish Scientific Diving Community 
with ESPD representatives (large hall )
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Diving day* – Saturday 27th April – Day 4 
*for pre-booked participants having dry suit and complete diving gear (except weights and tanks) 

 

08.15 – 09.00 Transport from IO PAN to R/V Oceania 

 (We are meeting at the IO PAN car park ) 

09.00 – 11.00  Cruise to dive destination (Puck Bay) 

11.00 – 12.00 Dive 1 – Wreck around 20 m depth 

12.00 – 13.00 Lunch 

13.00 – 14.00  Dive 2 –  Shallow rocky “reef” 

14.00 – 17.00? Cruise to the harbour 

17.00 – 17.30?  Get back to IO PAN 

 

 

 
 
 

R/V Oceania in Hornsund fjord
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Wednesday 24th April  
 
Session 1: Underwater research tools and techniques 
Chair: Dr Piotr Bałazy 
 
9:45-10:30 
 

Guest lecture: Explorations and discoveries on deep coral reefs 
 

Pyle RL1* 
 

1 Bernice Pauahi Bishop Museum, 1525 Bernice St, Honolulu, HI 96817, Hawaiói, 
USA 

 

* e-mail: deepreef@bishopmuseum.org 
 

 

Tropical coral-reef ecosystems extend from the surface down to nearly 150-

200 m in some places, yet only the shallowest 30m (less than 20%) have been 

explored and documented in any meaningful detail. The primary barrier to conducting 

research on the deeper coral-reef habitats has been access to technology. 

Conventional SCUBA limits safe research diving to a maximum depth of about 50 m, 

remote sampling methods such as traps, trawls, and Remotely Operated Vehicles 

(ROVs) limit the ability to selectively collect certain kinds of specimens among 

complex coral-reef environments, and deep-sea submersibles are both prohibitively 

expensive, and are generally ineffective for sampling the cryptic fauna typical of 

coral-reef ecosystems. Starting in the late 1960s, intrepid biologists began using 

advanced diving technology to explore coral reefs down to depths of 100 m or more, 

but these initial efforts were extremely limited. During the 1990’s the so-called 

“Technical Diving” revolution dramatically increased the availability and accessibility 

of specialized equipment and training to enable civilian divers to safely conduct dives 

to depths of 30-150m. A decade later, the scientific community dramatically 

increased attention paid to so-called “mesophotic coral ecosystems” (MCEs), as the 

exploration of deep coral reefs began to reveal the rich and undiscovered biodiversity 

they harbor. This new and exciting field of research has exposed core implications 

related to understanding coral-reef biodiversity, biogeography and conservation, and 

opens new doors to future studies and unanswered questions that will need to be 

addressed. 
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Wednesday 24th April  
10:30-10:45 

 
Fluid composition of the submarine geothermal system Panarea: 

Development of sampling techniques  
during the period 2006 – 2018 

 
Merkel B1*, Grab T1, Pohl T1 

 

1 Scientific Diving Center, TU Bergakademie Freiberg, 09599 Freiberg, Germany 
 

* e-mail: merkel@geo.tu-freiberg.de  
 
 

Fluids from the hydrothermal groundwater emerge at depths between 8 and 

80 m at the sea bottom close to the island of Panarea, which is situated between 

Stromboli and Volcano being part of the Eolian back-arc of the African-European 

subduction zone. Gas and water samples have been sampled for 13 years at 

different spots for volume-wise and chemical-wise investigations including major, 

minor and trace elements and various isotopes. Sampling of gas under water can be 

rather simple although interaction between water and gas below the sea bottom has 

to be considered regarding interpretation of results. On contrary to volcanic gases 

from terrestrial volcanoes water vapor is not the most dominant gas. In the case of 

submarine gas vents detection and investigation of water vapor with respect to the 

stable isotopes δ2H and δ18O is a challenging task. Sampling geothermal water is in 

any case challenging due to the presence of seawater at the sea bottom and tidal 

effects on this interface and the fact that the geothermal water has derived from 

infiltrating seawater. Thus taking an uncontaminated geothermal sample is much 

more difficult than taking such sample in terrestrial environments. Many different 

approaches and techniques have been developed and investigated to avoid 

contaminations by surrounding sea water during our diving campaigns in Panarea. 

Similar to any SGD (submarine groundwater discharge) one has to distinguish 

between focused and dispersed flow of geothermal water. Low flow sampling is often 

the best choice but is in contradiction to the limited time during a dive. Despite these 

problems a scientific diver is in most cases the better choice in terms of price and 

quality in comparison to an underwater ROV. 
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Wednesday 24th April  
10:45-11:00 

 
Galapagos coral monitoring with action cameras 

 
Collins K1*, Mallinson J1, Keith I2, Almeida Ayres A1 

 

1 Ocean and Earth Science, University of Southampton, SO14 3ZH, UK 
2 Charles Darwin Foundation, Galapagos, Ecuador 

 
* e-mail: kjc@noc.soton.ac.uk 

 
 

Galapagos corals are subject to rapid, sharp changes in sea surface 

temperature and storms associated to strong El Niño/Southern Oscillation (ENSO) 

events, which have resulted in considerable mortality of coral communities. This 

study investigated the application of the GoPro action camera in rapid monitoring 

surveys. The GoPro action cameras are waterproof, small, high resolution (10MP), 

readily available, relatively inexpensive, especially the older models and widely used 

by divers. The snorkeller/diver towing a handheld GPS in a floating waterproof case 

enables geo-referencing of the images. Devil’s Crown (Corona del Diablo) is a 

submerged volcanic caldera 100m across, located in the southern Galápagos with 

coral distribution mapped by a range of methods in 1976, 1985 and 1993. In 2018 

divers filming with GoPro cameras surveyed it within two hours. Still frames extracted 

and analysed to reveal recovery of Psammocora since their apparent disappearance 

in 1985 and 1993. The most extensive corals occur around the islands of Darwin and 

Wolf, northern Galapagos, where there are a number of marked transects. These 

were photographed at multiple angles using a GoPro in 10x3m sections with 

precisely located markers for 3D photogrammetry (Agisoft Photoscan). The 3D 

models are freely available at http://sketchfab.com/drkencollins. It is expected that 

the updated coverage of the corals distribution, the images and the georeferenced 

maps from this study will inform the Galapagos marine reserve management and 

provide data for a future monitoring baselines. 
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Wednesday 24th April  
11:20-11:35 

 
An easy method to assess 3D underwater habitat complexity 

 
Riera E1,2*, Reveret C3, Madelaine C3, Pinel R4, Mahamadaly V4,  

Gautier Debernardi J5, Mauroy B6,Francour P1 
 

 
1 Universit® C¹te dôAzur, CNRS, UMR 7035 ECOMERS, Parc Valrose 

06108 Nice Cedex 02, France 
2  Mus®um National dôHistoire Naturelle, Sorbonne Universit®, CNRS, UCN, UA, IRD, 

UMR 7208 BOREA, 61 Rue Buffon, CP 53, 
75231 Paris Cedex 05, France 

3 CREOCEAN, 230 avenue de Rome. 83500 La Seyne-sur-Mer, France 
4 GEOLAB, 71 chemin Arthur Rimbaud, 97438 Ste Marie R®union, France 

5 AMPN, 14 quai  Antoine Ier, Le Ruscino,  MC 98000, Monaco 
6 Universit® C¹te d'Azur, CNRS, UMR 7351 LJAD, Parc Valrose 

06108 Nice Cedex 02, France 

 
* e-mail: elisabeth.riera@univ-cotedazur.fr 

 
 

It is a common theme in ecology that 3D habitat complexity begets faunal 

diversity and abundance. However, complexity is a parameter that still remains 

difficult to assess in the field, especially underwater. Most studies employ qualitative 

or semi-quantitative measures, which limits comparison between them. Recently, we 

have developed a method to quantitatively assess the complexity. On the basis of the 

rugosity of the structure and Shannon diversity computed on the cavities of the 

habitat, we computed an index giving a quantitative measure of the abiotic complexity 

of natural or artificial habitats. Those parameters can be measured directly 

underwater, and can also be computed on a digital model representing the 3D 

structure of the habitat. A 3D model of this kind can be developed using 

photogrammetry. Photogrammetry makes measurements from photographs to infer 

the 3D geometry of a site from a set of unordered photographs. The technical 

process of photogrammetry involves computing the positions, orientations and depth 

information of multiple 2D pictures to recreate a 3D projection. To test whether the 

photogrammetry is an effective way to access to the 3D structure of the habitat, we 

tested our method on a 3D printed artificial reef built by Boskalis and D-Shape, and 

immersed in Larvotto reserve at Monaco in November 2017. We compared the digital 

object designed for the print and the digital 3D model generated by photogrammetry. 

First results show that photogrammetry is a relatively fast and effective method to 

compute complexity measures in artificial or natural habitat. 
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Wednesday 24th April  
11:35-11:50 

 
Sampling of hydrothermal mineral precipitates  

under protective atmosphere 
 

Kürzinger V1*, Stanulla R2,3, Adamek J2,3, Pohl T2, Bohrmann G1,4, Merkel B2 
 
1 Universitªt Bremen, FB Geowissenschaften, Klagenfurter StraÇe 2, 28359 Bremen, 

Germany 
2 CMAS Scientific Diving Center, TU Bergakademie Freiberg, Gustav-Zeuner-StraÇe 

2, 09599 Freiberg, Germany 
3 GeoWiD GmbH, Zuger StraÇe 52, 09599 Freiberg, Germany 

4 MARUM Center for Marine Environmental Sciences, Leobener Str. 8, 28359 
Bremen, Germany 

 
* e-mail: science@geowid.de 

 

The volcanoclastic sediments in the shallow-marine hydrothermal system of 

Panarea (Italy) are affected by cementation and hydrothermal mineral precipitation. 

These secondary minerals mainly crystalize under reducing conditions. Hence, 

oxidation and further alteration of certain mineral phases take place when being 

exposed to air or contact with ambient sea water, which is in equilibrium with oxygen 

concentration of ambient air. Thus, a special technique for sampling and handling 

under protective atmosphere was developed. Nitrogen (N2) as an inert and 

inexpensive gas was used. Oxygen-free gas was provided from the very beginning of 

sampling underwater when the precipitates are still in their reducing environment. 

Complex pre-arrangements and post-processing were necessary to guarantee a 

protective atmosphere starting with in-situ sampling via first processing and storage 

in the field laboratory right through to transport, storage and laboratory investigation. 

With the aid of the N2 sampling method it is supposed that an insight into processes 

of mineral oxidation and the native mineralogical and geochemical circumstances is 

given by comparing the N2-samples with conventionally taken ones. A purpose-built, 

small air-tight box could only be used for µXRD to avoid any contact of the samples 

with ambient air also during analysis. Variations in optical properties are apparent 

already after a few hours; an evidence by that oxidation due to changes in 

environmental conditions takes place. However, no analytical evidence by means of 

µXRD for this fact could be shown compared to conventionally taken samples. It is 

supposed, that the mineral aggregates are covered by an ultrathin oxidation layer, 

which is shot through by the analyzing laser-beam of µXRD. Therefore, the 

underlying, non-oxidized mineral is exposed and ascertained. Further investigations 

will be necessary to analyze this ultrathin coating. 
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Wednesday 24th April  
11:50-12:05 

 
Removal of invasive water plants with innovative methods 

 
Bergsma JH1*, Dorenbosch M1 

 
1 Aquatic Ecology Group, Bureau Waardenburg, Varkensmarkt 9, Culemborg, 

 The Netherlands 
 

* e-mail: j.h.bergsma@buwa.nl 
 
 

The geographic distribution of invasive water plants in the Nederland is rapidly 

increasing. These fast growing species cause obstructions of waterways, resulting in  

economical damage and safety risks. An innovative method referred to as 

‘Hydroventuri’ was applied by the Dutch Water Authority Rivierenland to eradicate 

invasive water plants. Scientific divers of Bureau Waardenburg performed preliminary 

inspections and monitored the effectiveness of this method. The method was applied 

in a canal infected with three invasive water plants, e.g., Cabomba caroliniana, 

Myriophyllum heterophyllum and Egeria densa. The plants caused problems with 

respect to recreational shipping and water discharge, and there was a risk of 

dispersion of the plants to adjacent non-infected. To eradicate the plants the water 

authority first mowed the plants, which had an adverse effect causing further spread 

and explosive growth. Next, the Hydroventuri method was applied. This method 

showed to be effective removing more than 90% of the invasive plants for a period of 

three years. During this period, divers of Bureau Waardenburg performed inspections 

and removed the small regrowth patches manually. Due to hot weather conditions in 

2018 there was substantial regrowth in the fourth year. This asked for more rigorous 

removal methods. Bureau Waardenburg developed a water ‘vacuum cleaner’ to 

enable the divers to remove regrowth patches more efficiently. This vacuum cleaner 

allows the divers to selectively take up the whole exotic plant including its roots, 

leaving the native plants unharmed. Currently pilots are ongoing.  
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Wednesday 24th April  
12:05-12:20 

 
Visual documentation as typical tool of applied scientific diving for 

standard testing procedures on barrages  
and other engineering constructions 

 
Stanulla R1,2,*, Adamek J1,2, Pohl T2, Hein, S3 

 

1 GeoWiD GmbH, Zuger StraÇe 52, 09599 Freiberg, Germany  
2 CMAS Scientific Diving Center, TU Bergakademie Freiberg, Gustav-Zeuner-StraÇe 

2, 09599 Freiberg, Germany 
3 DEKRA Automobil GmbH, KºhlerstraÇe 18, 01239 Dresden, Germany 

 

* e-mail: science@geowid.de 

 

 

Scientific Diving is a well estabilished standard tool in the testing procedure of 

hydroengineering constructions such as barrages and large dams. Besides routine 

standard inspection, construction surveillance and project based explorations are 

common topics scientific divers have to deal with. Visual documentation and 

consequent digital image analysis are a central part in this every-day work. The 

documentation has to give not only insights on the constructions itself, it also has to 

enable the responsible engineer of the surveilling authority to get detailed knowledge 

of the situation under water. The aim should be to inform the non-diving engineer as 

good as if he was on-spot himself. This might necessitate special documentational 

techniques as well as high-quality photo- and videoequipment. Furthermore, a 

profunded analytic expertise of the diving scientist on the issues in focus is essential. 

Basics such as scale, appropriate illumination and image composition are obligatory. 

Their application in e.g. narrow spaces (tunnels, pipes, shafts), with extremely limited 

visiblity or other special working conditions has to be trained intensively and needs 

lots of practical experience in order to adapt to dynamic and unexpected working 

conditions. Despite time and financial limitations, also apropriate efforts of 

postprocessing have to be considered beforehands. Well conducted, this ”simple” 

technique comprises a broad span of numerical data which is the basis for any 

further planning and calculation. The talk presents examples for different types of 

visual documentation the authors conducted during the last 3 years. Each gives idea 

about special requirements and working conditions as well as the different types of 

survey reports and medial processing. 
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Wednesday 24th April  
13:20-13:35 

 
Visual strip transects on harbor pier in the Polish coastal zone 

 
Sapota MR1,*, Lizińska AJ1, Witalis B2, Bastrikin D3, Turowicz A1  

 
1 Institute of Oceanography, University of GdaŒsk, Al. M. Piğsudskiego 46,  

Gdynia 81-378, Poland 
2 National Marine Fisheries Research Institute, ul. KoğğŃtaja 1, Gdynia 81-332, Poland 

3 Broadfold House, Broadfold Road, Bridge of Don, Aberdeen,  
AB23 8EE, United Kingdom 

 
* e-mail: mariusz.sapota@ug.edu.pl 

 

The Southern Baltic, with its low visibility, may seems to be quite problematic 

for visual census techniques, in marine life investigation. In the same time, in Polish 

coast due to generally sandy bottom, each underwater construction is a refuge of 

biodiversity. To investigate such places, adaptation of typical underwater census 

techniques, to Baltic conditions, was proposed. All typical underwater visual methods 

were developed in regions with good water transparency. In many Baltic inshore 

regions, visibility is very low, even lower than 1 m, and varies from season to season. 

In the Gulf of Gdańsk, after several case studies, transect strip was found as most 

statistically valuable tool. Even in bad visibility condition, it is a good instrument for 

estimation of structure and size of fish community in vicinity of hydrotechnical 

constructions. Several observation scenarios were conducted. In our case the best 

observation parameters were: transect length 25 m, transects width 2 m, diver high 

above the sea flour 1 m, transects repeated twice. Species identification and density 

approximation were possible all around a year. 
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The Underwater Biotechnological Park of Crete (UBPC) is an applied research 

infrastructure established in 2015 at the island of Crete (Aegean Sea, Eastern 

Mediterranean), occupying a seafloor area of 2.5 hectares at depths between 18 and 

22 m. Its main objectives are: (a) the continuous monitoring of coastal environmental 

parameters; (b) the experimental cultivation and study of marine biological resources, 

and (c) the development and testing of methods in fisheries management and marine 

ecotourism. At the core of the experimental area, an underwater observatory is 

continuously monitoring environmental parameters, comprising three autonomous 

oceanographic instruments (ADCP, CTD, fluorometer) deployed on the seafloor and 

an array of temperature loggers deployed along the water column. The UBPC 

currently hosts two ongoing long-term research projects: (a) an array of artificial reefs 

specifically designed to mimic the native natural rocky habitat; (b) an experimental 

sponge culture in vertical artificial structures. Additionally, it has supported numerous 

collaborative activities, such as seagrass monitoring, experimental deployment of 

fisheries management structures, and passive acoustic monitoring experiments for 

the assessment of fish biodiversity. Currently, new long-term activities are ready to 

be hosted at UBPC, including (a) the design and deployment of an artificial cave 

habitat that will allow assessment of sciaphilous fauna settlement as well as the 

setup of manipulative experiments, and (b) the mariculture trials of benthic 

invertebrates of biotechnological interest. Effectively, all development, monitoring and 

maintenance activities at the UBPC are implemented via scientific diving and support 

from surface vessels. The importance of the underwater park as a research 

infrastructure lies in providing accessibility to a broad area of seafloor that is not 

directly exposed to other human uses but is in close proximity to land-based research 

facilities, in combination with the availability of local time-series data for key 

environmental parameters, which are especially valuable in the insufficiently 

monitored Eastern Mediterranean basin.  
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Seasonal and multiannual pattern of recruitment, colonization and 

development of sessile macrobenthic invertebrates was investigated at two locations 

in the shallow coastal zone (water depth of 3.5 m) of the Gulf of Gdańsk, southern 

Baltic Sea. Flat quadrate Perspex panels (one surface matt) were deployed on the 

seafloor horizontally by SCUBA divers and monitored monthly from March 2008 to 

March 2010, seasonally from March 2008 to March 2010 (two locations) and yearly 

from March 2010 to April 2015 (one location). On each sampling occasion the matt 

surface of all panels was photographed underwater with a high-resolution digital 

camera. Recruitment of epibenthic invertebrates took place primarily over a growing 

season (March-October) indicating that reproduction and settlement are driven by 

water temperature and primary production. Recruit communities showed relatively 

homogenous spatial taxonomic composition. Planktonic larvae supply and species-

specific recruitment behaviour account primarily for settlement success, particularly 

on panel topsurface which hosted more diverse and more abundant recruits than 

panel undersurface. After three years of continuous immersion, the assemblage 

composition, but not its abundance, became stable and convergent towards the 

natural surrounding communities, i.e. at the advanced successional stage. The rate 

of assemblage development was fast which can be attributed to high food availability 

in the water column, weak interspecific competitive interactions and reduced feeding 

interferences among benthic fauna. 
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Seagrass plants are habitat builders and ecosystem engineers, they can 

modify availability of resources to other organisms by facilitating sedimentation and 

trapping seagrass-derived and other particles. Benthic communities in seagrass 

meadows are typically more diverse in terms of species richness and food webs 

complexity, compared to the neighboring unvegetated systems. In the era of global 

warming, seagrass beds play an important function of the effective natural carbon 

storages ("blue carbon sinks"). However, the occurrence and magnitude of these 

effects may be species and density dependent. The seagrass beds’ presence and 

aerial coverage in the Puck Bay (Baltic Sea) dramatically decreased in the second 

part of XXth century, while a natural recovery has been observed  in recent years. 

That motivated us to study the effects of Zostera marina vegetation on the structure 

and functioning of the local benthic system. We documented the seasonal variability 

in plant vegetation as well as associated seasonality in magnitude of macrobenthic 

diversity enhancement effects in seagrass beds. Benthic food webs were explored 

with use of mixing modelling of stable isotope and fatty acids biomarkers in 

consumers and food sources. Both meio- and macrofauna consumers in the 

vegetated habitat utilized more food sources, and omnivore organisms relied to a 

larger degree on an animal originated organic matter in vegetated system compared 

to bare sands. Several descriptors of organic matter and 210Pb dating of the 

sediments has been used for carbon storage assessment. The organic carbon 

content was enhanced in the vegetated sediments, carbon burial rate was lower than 

in meadows with better developed vegetation. Our study showed positive effects of 

seagrass on structural biodiversity as well as food web complexity and carbon burial 

and proved that even meadows with sparse vegetation can play important functions 

in the coastal ecosystems. 

 



ECSD5 2019  Book of abstracts 

22 

 

Wednesday 24th April  
14:20-14:35 

 
Antarctic glaciers melting as secondary source of anthropogenic 

radioisotopes of 90Sr and 137Cs in benthic organisms -   
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Polar regions are considered still pristine areas, but this unique parts of the 

globe have also been contaminated by anthropogenic radioactive nuclides including 
90Sr and 137Cs through the atmospheric and marine transport. The primary sources of 

radionuclides in the Arctic and Antarctic were fallouts from atmospheric nuclear 

weapon testing in the 1950s and 1960s. During this period United States and the 

USSR conducted a large number of nuclear detonations in the atmosphere. 

Approximately 90% of them took place in the northern hemisphere, therefore north is 

more contaminated than the south. The total input of these radionuclides was 

estimated as about 3% in the Arctic, and about 1% in the Antarctic, of the total 

emissions into the environment. Nevertheless current  activity of these isotopes in 

benthic organisms collected in the Svalbard Acrchipelago are relatively high 

compared to other organisms from even more contaminated areas. This may indicate 

the presence of an additional source of discussed isotopes. In order to explain this 

phenomenon intensive SCUBA diving surveys were performed in both polar regions: 

at Spitsbergen Island (78° N) and at King George Island (62° S) in 2018. Diverse 

benthic organisms from the shallow subtidal (6-33 m) as well as zooplankton, 

sediment, and water samples were collected. The sampling stations were located in 

the close vicinity of glaciers and farther away from them, beyond their direct impact. 

Such a strategy allowed to determine the potential contribution of the melting ice to 

overall radioactive pollution. Early analyses, that are still ongoing, will enable us to 

answer the question whether glaciers are secondary source of the isotopes in the 

studied organisms, as well as to compare environmental quality of the two polar 

regions. 
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The northern Iberian coast develops trough an interesting latitudinal gradient, 

covering 3 parallels in its full extension. As so, it is a perfect area to monitor changes 

in the biological communities related with global change, namely as a result of 

climate change. Although in Galician and southern Portuguese waters, the study of 

infralittoral communities by standard scuba diving method is possible, in the rough 

silty coastal waters of northern Portugal, this approach has strong limitations. The 

sea conditions hardly allow for more than a week window of work at a time, and even 

in that working window, visibility is usually reduced to 5-6 m. Though sampling by 

scuba diving is possible, a consistent quantitative approach requires the use of 

several complementary actions, in order to evaluate the infralittoral communities. For 

that purpose, a set of common techniques, applicable all over the study areas, has 

been implemented by the Coastal Biology Lab team since July 2018, including side 

scan imagery for habitat cartography, artificial substrates for quantitative sampling of 

benthic organisms, baited video devices for fish populations evaluation, in addition to 

hand sampling by scuba diving, underwater linear transects and habitat classification. 

The first results of this approach allow us to enlighten the effect of the latitudinal 

gradient in the infralittoral fauna. 
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Antarctica is under enormous pressure from the changing climate. Air 

temperatures in the Antarctic Peninsula have the most dynamic character on the 

globe. These changes also have a huge impact on the marine ecosystem, leading to 

higher water temperatures and changes in the intensity of ice. These changes will be 

most intensely observed in the shallow coastal zone. The research was carried out in 

2011, 2017 and 2019 during the austral summer (January) on King George Island 

near the Polish Antarctic Station "Arctowski". All field work was realized with the use 

of SCUBA techniques. Temperature and light data were collected using loggers 

(Onset, HOBO pendant temp/light UA002-64 loggers) from 5 m depth in the subtidal 

zone. Loggers were programmed to record temperature every 5 minutes. The 

average temperature range in the subtidal zone fluctuated between -0.88 and +1.54 ° 

C. The above studies showed a surprisingly large variability in the temperature range 

between years and they were the highest in 2017. With the change in the physical 

dynamics of this environment, including parameters such as water temperature, wave 

intensity and the presence of ice, biological parameters will probably change as well. 

These tests will serve as a great indicator of the changing environment. 
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With continental waters shaped by the complex geomorphology of the tropical 

Andes and their climatic implications, plus the highly productive marine system; the 

aquatic environments in and off Peru represent a wide variety of habitats. 

Nonetheless, the knowledge of many of these is not proportional to the biodiversity 

that they host. To cope with this, ecological studies and biological inventories have 

been done by SCUBA diving in different and distant ecosystems: (A) Suspended 

plates of two different materials were installed at the southern limit of the Tropical 

East Pacific Marine Province at -15m on (i) a coastal subtidal, and (ii) an offshore 

inactive oilrig, to assess the succession of zoobenthic communities during one year. 

The difference in species composition and succession paths were clearly influenced 

by the distance to the coast rather than the plate material. The offshore zoobenthic 

community was by far richer, more complex and diverse than the coastal community. 

(B) High-altitude diving multipurpose operations were executed in two distanced 

stations of the Ca¶ete river basin. In its upper source, the Mullucocha lake, an 

oligotrophic waterbody at 4300 masl (0.57 atm), a phytoplankton net was towed at      

-5m, and benthic macrophytes were manually collected on the shallow margins. 

Epithemia, Mougeotia, Pinnularia and Spirogyra were the most frequent 

phytoplankton genera, and benthic macrophytes Myriophyllum quitense, Isoetes cf. 

andicola and Chara sp. were found. At 3800 masl (0.62 atm), in the upper mid-basin, 

where a lentic hiatus occurs, a Spongillina sponge was collected at -12m. This 

freshwater sponge constitutes the first record of Porifera found in a Peruvian river. 

Although incipient in Peru, SCUBA diving contributes to the understanding of our 

ecosystems, providing new insights from poorly explored aquatic environments. 
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Both Arctic and Antarctic environments due to their harsh, in a human sense,  

conditions are challenging places to conduct research yet many aspects of these 

systems make them very special and worth the effort. They influence climate of the 

Earth. In marine system, species richness at both locations is relatively high and 

locally very abundant. Organisms exhibit many unique adaptations to live in the cold. 

Also these two polar areas have different geological history which makes these 

ecosystems distinctive: Antarctic is rather old (over 30 million years) and isolated 

environment (convergence zone) while Arctic is rather young (15 thousand years) 

and fully open - mostly to Atlantic Ocean. In addition, these are the areas where 

climate change influence due to warming or ocean acidification is progressing the 

fastest on the Globe. These few mentioned features of the polar areas make them 

natural laboratories enabling researchers to answer scientific questions and 

verification of hypothesis which often are very unique. Here we present number of 

projects conducted both in Arctic and Antarctic which focus on shallow benthic 

habitats, and which required SCUBA techniques to be used. They include 

investigations of settlement of benthic invertebrates, succession of encrusting fauna, 

meroplankton in cryptic environments, and seabird colonies influence on benthic 

organisms. Results are shown together with tools and underwater setups used for 

given project performance. Diving techniques and safety precautions taken in the 

severe environment of Arctic and Antarctic are presented. 
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In the case of multidisciplinary studies conducted by Creocean, SonaDive® 

(RTsys) assists divers during recognition or object detection missions but also allows 

the positioning of objects (georeferencing of land surveyors ie. seagrass surveys) 

and the marine habitats mapping. One of the remarkable application of this tool is 

also the possibility to work efficiently in turbid waters thanks to the embedded 

navigation system. It relies on several sensors: heading, immersion, DVL (Doppler) 

and on a GPS for surface initialization. Navigation is also facilitated by the possible 

visualization of a map or every other information added to the system before diving. 

Furthermore, a embedded low light video camera helps divers to see what they can’t 

easely see. SonaDive® proved its efficiency, even in industrial harbor and extremely 

dark environment. Other applications are focused on fragmented marine habitats 

mapping for which sonar deployment is not appropriate. The embedded navigation 

and GPS associated allow a precise mapping within 50 centimeters. 
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Two decades ago, a unique marine cave was discovered in Crete (Greece, 

Eastern Mediterranean). The so-called Elephant Cave was very soon meant to 

become one of the most iconic diving destinations in the island. It stands out for its 

aesthetic value with a variety of speleoforms and the remaining fossil bones of deers 

and a dwarf elephant which are part of the islands’ Pleistocene fauna. The cave 

starts from its wide submerged entrance (10 m depth) and continues underwater for 

163 m towards a broad, dark semi-submerged chamber (2.5 m depth). The aim of 

this work was to initiate a study of the extant sessile biodiversity of the cave using 

visual and photographic census techniques with SCUBA diving, for the first time. Five 

sets of five replicate quadrats (25 x 25 cm) were photographed at different locations 

and zones along the cave, on the walls and ceiling of the submerged entrance and 

semi-dark zone, and on the walls of the inner dark chamber. Sessile taxa were 

identified to the lowest possible taxonomic level and their spatial coverage was 

estimated using photoQuad software. A total of 37 taxa were identified (9 

Macroalgae, 1 Foraminifera, 14 Porifera, 3 Cnidaria, 2 Polychaeta, 2 Mollusca, 4 

Bryozoa and 2 Brachiopoda). Different taxa characterized different sites and zones. 

Macroalgae were dominant at the cave entrance (75%), followed by Bryozoa (14%). 

Porifera (43%) and Bryozoa (31%) were the most abundant taxa on the walls of the 

semi-dark zone, while the ceiling was mainly covered by Bryozoa (16%) and 

Brachiopoda (8%). The walls of the dark chamber had very limited macrobenthic 

coverage, mainly consisting of polychaete tubes (6%). This work delivers an initial 

step towards a baseline survey, while the deeper study of the cave’s sediment 

macrofauna and physico-chemical characteristics of the water column has been 

planned. 
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 Phytosociological research on hydromacrophytes of lakes consists in the 

evaluation of the submerged vegetation by taking phytosociological releves in water 

bodies. The information concerning the flora and the vegetation appearing at the 

bottom of the water body used for taking phytosociological releves derives from the 

analysis of the population structure of plants taken out from water with the use of an 

anchor or a drag. Such research generates numerous errors in estimating the 

quantity and gregariousness of particular species. Moreover, plants are destroyed 

during taking out samples. In spite of low costs and a short period of research, other 

research methods, which would assure higher precision, lower invasiveness and 

comparable costs, and work time, are being searched for. One of the suggestions is 

using scuba diving. Appropriately trained scuba divers take phytosociological releves 

and make photographic documentation in proper places which they select on the 

basis of the actual distribution of macrophytes in the researched water body. Despite 

organization problems (the necessity of getting proper training connected with 

phytosociological research) and higher costs, using scuba diving has numerous 

advantages. Firstly, the measurements are really precise with little interference into 

the ecosystem. Moreover, it is possible to prepare photographic and film 

documentation used in in-house studies, mapping submerged vegetation and 

monitoring the dynamics of plant communities. The aim of the work is to determine 

the possibility of using scuba diving in conducting research on hydromacrophytes. 

The work presents the results of the research conducted in lobelia and Alpine lakes, 

on the example of Długie Lake near Ostróda, Wielki Staw in the Karkonosze 

Mountains and Morskie Oko in the Tatra Mountains. The researched was conducted 

by two-man teams of qualified scuba divers (PEK1-Diver Ecologist Level I, PEK2-

Advanced Diver Ecologist Level II and MEK-Ecologist Diver Instructor). On the basis 

of the gained data, actual lake vegetation maps presenting the range of particular 

species were created. The results were used inter alia in the plans for the protection 

of the national park and plans for Natura 2000 conservation tasks and monitoring 

activities concerning the species dynamics and protected habitats.  
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 Changes in the species composition and quantitative structure of benthic 

assemblages over time are commonly referred to as succession. Both abiotic and 

biotic factors have a significant impact on the community formation and development. 

One of the most important biotic factors is competition for space. The aim of the 

study was to determine the order of settlement of benthic organisms on hard 

substrate in the Gulf of Gdańsk and the interactions occurring between them. 

Environmental experiments were carried out at five sampling sites using pvc panels 

as settlement substrates. Changes in the coverage of panels and the number of 

individuals belonging to dominant species were determined. Basing on the results 

from two sampling sites with the most explicit types of community development, I 

compared the fouling processes with classical theories of ecological succession. 

During the experiment, domination of two species, Amphibalanus improvisus and 

Mytilus trossulus, was observed. It was found that the dominance of A. improvisus 

does not affect negatively the appearance of other organisms in the assemblage, 

resulting in a large number of species and high biodiversity of the community. This 

kind of community development can be directly related to the facilitation model, the 

most classical theory of ecological succession, suggested by Connel and Slatyer. On 

the other hand, the presence of a large number of M. trossulus individuals limits the 

development of other organisms and causes low biodiversity of the community. A. 

improvisus individuals are usually first colonizers on the substrate. However, they 

probably lose competition with mussels that are overgrowing them and therefore limit 

the access to nutrients and reduce water circulation over barnacles. Such relation 

has features of inhibition model that defines the succession process as individualistic 

and difficult to predict. The results indicate the possibility of different benthic 

community development under very similar environmental conditions.  
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Scientific diving is an essential tool to carry out marine ecology studies for 

getting closer to understand how the abundance and diversity of species are 

controlled, especially those associated with habitat-forming artificial substrates. The 

aim of this study was to deploy by scuba diving different types of standard, 

reproducible and representative artificial substrates for monitoring the marine 

macrobentic communities under different hydrodynamic and depth conditions. To 

simulate the structure of different types of macroalgae, plastic artificial seaweeds and 

frayed natural “sisal” rope were used. The models of artificial substrates were 

deployed attached to 60cm x 60cm cement plates in two spots at The Ría de Ferrol 

(GALICIA, NW IBERIAN PENINSULA). Sampling was done after 3 months, artificial 

substrates were introduced in 0.5 mm mesh bags and these in hermetic plastic bags 

before releasing them from their fixation, preventing small motile organisms 

associated with the substrate to escape. In the laboratory, each substrate was 

washed through a 0.5 mm mesh sieve. Animals and washed epiphytes were fixed in 

98% ethanol. The macrofauna specimens are identified to the lowest possible taxon 

(usually species level) and counted using a stereomicroscope and the biofilm is 

evaluated by metagenomics and DNA Metabarcoding. 
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Stonewort lakes are qualified as the NATURA 2000 habitat known as “Hard 

oligo-mesotrophic waters with benthic vegetation of Chara spp.” (code 3140), and 
constitute valuable biocoenoses on the territory of the European Union, which is why 
they are protected under the NATURA 2000 programme (as part of the so-called 
Habitats Directive – Council Directive 92/43/EEC (Annex I, II); Interpretation Manual 
– EUR25. The habitat in question remains protected in over 1,400 sites of the 
European Ecological Network, while in Poland it is reported to be found in 82 Natura 
2000 refuges. As ecosystems, Chara-dominated lakes are sites of particular concern 
in that they provide habitat to populations of endangered and protected plant species, 
which are otherwise rarely encountered. Also, the lakes are characterized by 
considerable water clarity and quality, and therefore represent attractive sites of 
exploitation. In fact, they are among the most valuable lakes used for recreational 
purposes, particularly with respect to qualified varieties of tourism, such as scuba 
diving. Since 2016, students at the AMU Faculty of Biology have been able to 
partake in certified courses spanning levels from One Star Diver (P1) to Diver 
Ecologist (PEK). The course increases the competences of young researchers-
divers. The principal objective of the training is develop basic diving skills for 
underwater research and nature monitoring. As for underwater studies conducted at 
our institution, we collaborate with the Association of Diver Ecologists in Poznań, 
which enables us to train a target group of 60 students to carry out research focusing 
on the water itself, as well as on aquatic organisms and bottom sediments at various 
depths; participants also learn how habitats 3140 are to be inventoried. Another 
crucial element of the course are techniques of monitoring in protected areas, 
involving introduction to non-invasive movement in aquatic environments. Diver 
Ecologist and Advanced Diver Ecologist courses oriented towards exploration of 
stonewort lakes make it possible to train specialists capable of collecting data and 
implementing protection schedules in that type of Natura 2000 habitat. It is the first 
such project to be carried out in Poland. 
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Sampling techniques evaluation for monitoring and control of a 

non-native crab population 
 

  Martin García JA1,*, Triay-Portella R1, Pajuelo JG1, Lorenzo JM1, Luque A1 
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Canaria, 35017 Las Palmas, Spain 

* e-mail: jose.martingarcia@ulpgc.es 
 
 

 Cronius ruber is a non-native crab species who has now largely spread and 

adapted throughout the Canary Islands (north-eastern Atlantic) in few years. The aim 

of this work is to determine the effectiveness of different sampling techniques for the 

control and monitoring of this species. The study was carried out in six different 

locations, between 2 and 6 m depth, around Gran CanarÍa Island. In each location 

two scientific divers installed 2 fixed transepts on a rocky-bottom and 2 on sandy-

bottom with seagrasses (Cymodosea nodosa). The techniques that we have tested 

were visual census, visual census with attractors and baited traps. The transepts 

were 75 m2 and the effective fishing area (EAF) of each group of baited traps was 

1,650 m2. In each transept, all the different techniques mentioned were carried out. 

Due to the nocturnal activity of the species, all the techniques were developed during 

the night time. The crab densities were compared according to the type of the 

bottom, and for each sampling technique. The visual censuses with attractors were 

the most appropriate technique for determinate the crab abundances in high 

densities areas. However, baited traps were more effective sampling technique for 

determinate a low crab density location. The use of one technique versus another will 

be determined by the phase of evaluation and control of the invasive species, being 

more appropriate the use of baited traps to determine the presence or absence of the 

species, and on the other hand the census with attractors allows a more precise 

evaluation of the density evolution of Cronius ruber population. 
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UNESCO-CMAS Code of Practice for Scientific Diving (poster) 
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The Code of Practice for Scientific Diving (Flemming & Max 1988; 1996) has 

been prepared for the first time 30 years ago by the CMAS Scientific Committee to 

provide scientific divers with guidance on safe practice under varying experimental 

and environmental conditions. The Code offers advice and recommendations on 

administrative practices, insurance, terms of employment, medical standards, training 

standards, dive planning, safety with different breathing gases and different breathing 

systems, expedition planning, and guidance for a wide range of different diving 

environments. Conditions analysed include polar diving, cave diving, night diving, 

diving in the open ocean, diving in surf, diving at high altitude, etc. Recommendations 

are also given for the use of various potentially hazardous types of equipment, such 

as electrical systems, toxic chemicals, and radioactive tracers. The Code does not 

have the authority of law, and in every country the legislation will take precedence 

over this Code. Nevertheless, it is intended that this document should be compatible 

with legislation, and should help Legislators, Diving Officers, Administrators, Heads of 

Laboratories, and divers, to maintain safety at all times. The methods and practices 

recommended are derived from professional experience at many Universities and 

Marine Laboratories. CMAS developed a scientific diving standard (Norro 2001) 

which become a 'de facto' EU standard (ESDP 2009) because the European 

Scientific Diving Panel (ESDP) took these training standards to advance underwater 

scientific excellence and to promote and implement a practical support framework for 

scientific diving related activities. The overall objective must be that scientists, if 

qualified in one country, could dive in another EU country and worldwide with 

similarly qualified scientists. 

 
References:  
 
Flemming NC, Max MD (1988) Code of practice for scientific diving: Principles for the 
safe practice of scientific diving in different environments. Compiled and edited by the 
Scientific Committee of the Confédération Mondiale des Activités Subaquatiques 
(CMAS) (CMAS). UNESCO technical papers in marine science 53, United Nations 
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(CMAS) (CMAS), UNESCO, 2nd edition. ISBN-13: 978-9231032509. 
 
Norro A (2001) CMAS Standard for Scientific Diver (vers. 2.1.) Scientific Committee 
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A new way to see Your dive 
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Scientific diving requires full focus on sampling or filming. Usual dive 

computers are either carried on the wrist or in a console and sometimes not 

mentioned in time. The French startup developed a head up display, maoi, which will 

be attached to the mask and provide information virtually one meter in front of the 

diver: current/ max. depth, no deco time, deco stops and based on ZHL- 16C 

Algorithm, safety information are displayed. To promote maximum safety, a compass 

is also embedded, as desired. The device will be market ready in 2019.
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Monitoring the benthic oxygen concentrations within brine 

discharge facility with direct underwater sampling and observations 
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In 2015-2018 monitoring of dissolved oxygen in water column were made in 
the Puck Bay close to brine effluent. The brine is a by-product of the construction of 
underground gas storage caverns in salt deposits. Treated wastewaters from the 
Dębogórze Wastewater Treatment Plant are used to dissolve salt and produce the 
brine. The brine discharging to the Puck Bay started in autumn 2010 and is planned 
to be continued until 2021/2022. The industrial installation spanning hundreds of 
meters into the Puck Bay was constructed to discharge brine - with a density of 1160 
kgm−3 (salinity 215 PSU) and salt concentration of 250 kgm−3 - at a rate of 300 m3 
h−1. The main components of the salt deposits are NaCl – 97.0%, SO4–2.0%, Ca – 
0.7%, KCl – 0.1%, MgCl2–0.1% and insoluble parts – 0.1%. There is a risk, as for 
every mining product, that some pollutants, e.g. heavy metals, can be present in the 
salt deposits. Another problem is connected with higher density of brine, which is 
heavier than brackish seawater and, despite numerous efficient diffusers, can 
potentially create a narrow microlayer near the seabed. This in turn can complicate 
oxygen exchange between sediment and water and affect both macro, and 
meifoaunal communities of this area, which is considered a very valuable natural 
habitat belonging to the network NATURA 2000. In order to mitigate the risk of not 
detecting the narrow microlayer, traditional sampling with bathometer and 
CTD/oxygen probe profiling was accompanied with regular SCUBA diving surveys. 
Dives took place in the investigated area right from the beginning of the monitoring 
programme, seasonally (spring, summer, autumn, winter), always at random stations 
(8-14 m depth) for three years. Fortunately during the monitoring period no oxygen 
deficits were observed in the brine discharge area. Thanks to underwater 
observations we were able not only to inspect the sea bottom habitat in search for 
effects of prolonged oxygen deficit (e.g. sediment degradation, Mytillus spp. shoals 
mortality), but also to detect phenomena, such as abnormal number of dead Gobidae 
fishes (occurring also in other parts of the Bay not subjected to brine discharge), or 
presence of large benthic cyanobacterial mats, that would be omitted with the use of 
traditional sampling. Results of our investigations show that underwater observations 
give unique information about ecosystem condition and should be obligatory part of 
environmental monitoring. 
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Mysterious taxon dominating experimental panels in the high Arctic 

(Isfjorden, Spitsbergen) 
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The structure of benthic population depends highly on the process of 

recruitment which occurs after successful settlement of larva on suitable substrata. In 

the Arctic, there are still gaps in knowledge regarding functioning of shallow water 

biota especially during polar night. The main aim of the study was to investigate 

seasonal variability of recruitment on artificial panels and factors shaping early 

community development. Samples were collected by divers every three months from 

July 2016 till July 2017 giving unique year-round results. Sampling took place at two 

locations (northern and southern part of Isfjorden) and two depths. Two sets of 

panels at each depth were deployed: one covered by a ‘cage’ - to eliminate a 

predation impact, and uncovered one. In addition, environmental (temperature, 

salinity, suspension concentration, sedimentation flux, light penetration) and 

biological (predation and competition) factors were measured. The study showed 

seasonally changing species dominance with surprising winter dominance at station 

S and spring domination at station N of mysterious taxon. After attempted DNA tests 

and analysis of SEM photographs taxon was classified as coralline algae. The results 

reveal new knowledge on seasonality in the high Arctic and unexpected dominance 

of rhodoliths recruitment in winter. 
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Guest lecture: Physiological risk factors in scientific diving 
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Most original decompression tables for commercial diving operations have 

been validated with a healthy young population, in the past mostly consisting of 

military divers. Extending the use of those tables into activities in which divers are not 

so strictly chosen as based on health status introduced the occupational hazards for 

both short-term (decompression sickness) and long-term (aseptic bone necrosis) 

effects. Decompression rate in commercial operations is decreasing due to the 

implementation of additional safety factors for conducting more conservative 

decompression schedules. On the other hand, more divers are applying for fit-to-dive 

certification for commercial purposes, including scientific diving, with certain 

physiological limitations (e.g. Patent Foramen Ovale, obesity) or even with chronic 

diseases (e.g. arterial hypertension, diabetes mellitus, mild asthma). The current 

status of the diver’s health and certain behaviours before, during and after 

underwater activities must be taken into account while planning dive operations, 

including safe decompressions and appropriate measures for emergencies. 

Unfortunately, none of the commonly used computer software or diving computers 

includes personal properties in the calculations of decompression debt. It is left to the 

discretion of the diver to modify dive profiles to compensate for the physiological 

limitations. There are lots of data collected in-field by divers to increase our 

knowledge. Most of those results have not been yet implemented in the newest 

diving algorithms, but it is expected that in future there will be a possibility to use 

personal based decompression schedules. In the presentation, the following factors 

will be discussed: age, gender, exercise capability, obesity, Patent Foramen Ovale, 

cardiovascular diseases, diabetes mellitus, mild asthma, dehydration, flying after 

diving, ambient temperature, and others. 
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Antarctic biomineralizers as proxies of climate change: 

a transplantation experiment via Scuba Diving in one the most 

extreme underwater natural laboratories 
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Extraordinary conditions, from human point of view, of the Antarctica lead to 

the extraordinary adaptation exhibited by the majority of the species. Thus, this is 

giving great opportunities for adaptive studies of this divers biotope. Furthermore, 

cold waters of Southern Ocean are very important for the potential sequestration of 

carbon dioxide in the oceans. Thus, it seems Antarctica is one of the first areas to be 

affected by the climate change. This project, through an experimental and 

multidisciplinary approach, aims to directly correlate the characteristics of the 

calcifying structures (e.g morphology, mineralogy, geochemistry) of marine 

invertebrates (bryozoans) and coralline algae with environmental conditions including 

water temperature and pH. Results of the study hopefully will clarify their adaptive 

potential for the future Southern Ocean conditions. The first Antarctic campaign to 

Terra Nova Bay (Ross Sea) was conducted between 3rd and 29th November 2018. 

Our challenge was to perform the transplant experiment by setting up especially 

design structure via scuba diving in this extreme environment and the use of remotely 

operated vehicle (ROV). Eighteen dives under the ice-pack were performed by two 

scientific divers under supervision of Technical Divers of the Italian Navy. We used 

full-face masks equipped with communication system. Each diving activity involved: 

two divers underwater, one scientific and one navy divers. In addition, there were two 

stand-by divers on the ice-pack managing the communication cable, a navy diver as 

dive supervisor, one doctor and nurse. In addition, deep bryozoan samples were 

collected at 110 m by means of ROV. The experimental structure composed of a 

squared metal frame, twelve cages (6 with bryozoans and 6 with coralline algae) and 
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a multi-parametric probe (recording temperature, salinity, oxygen, pH for over one 

year) were deployed by scuba diving at La Zecca site (Tethys Bay, 25.5 m). This 

structure will be underwater in Tethys Bay for 12 months. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 



ECSD5 2019  Book of abstracts 

42 

 

Thursday 25th April  
10:15-10:30 

 
MARINEFF oyster restoration studies 
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The once productive Solent, south coast UK European oyster (Ostrea edulis) 

fishery is now commercially extinct. The current project is part of a series to support 

the Solent Oyster Restoration Project www.bluemarinefoundation.com/project/solent/. 

Influenced by the existence of former biogenic oyster reefs an experimental reef 

study (Sawusdee et al., 2015) compared elevated oysters to those on the sea bed 

close to each reef module to test the hypothesis that a reef habitat enhanced 

physiological performance. Filtration rates of oysters on elevated reefs were found to 

be significantly higher. The MARINEFF project, 2018-21 marineff-

project.eu/en/marineff-2/  was selected under the European cross-border cooperation 

Programme INTERREG VA France (Channel) – England co-funded by the ERDF 

with 9 English and French partners. The project’s goal is to enhance and protect 

coastal and transitional water ecosystems in cross-border Channel regions. Within 

this project, we are investigating using artificial structures to support native oyster 

restoration, initially testing the ‘best height’ for oysters off the seabed at different 

densities. The next stage will be building on the success of the predecessor RECIF 

project recif.esitc-caen.fr/web/index.php testing a range shell concrete mixtures 

before constructing and deploying demonstration oyster reefs. 

Reference: 

Sawusdee A, Jensen AC, Collins KJ, Hauton C (2015) Improvements in the 

physiological performance of European flat oysters Ostrea edulis (Linnaeus, 1758) 

cultured on elevated reef structures: implications for oyster restoration. Aquaculture 

444, 41-48 
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Studying oyster reef restoration (Netherlands) 
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After being ecologically extinct for almost a century, the discovery of a shellfish 

reef with native European flat oysters (Ostrea edulis) in the Dutch coastal area of the 

North sea, called for an extensive survey to better understand some of the key 

requirements for the return of the native oysters in coastal waters. The results of this 

study stimulated further oyster restoration projects. The latest research methods and 

results of the restoration process in the Voordelta, Netherlands, will be shown. In 

order to investigate the self-sustainability of the reef, population composition, 

substrate preferences and epibethic species richness are determined. Techniques 

such as placing permanent quadrants, placing oyster racks and deploying collectors 

sampling larvae and seeding of empty shells and oysters are important steps in the 

restoration project.  
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Linking seasonal larval variability with recruitment processes on 

experimental panels in the Arctic 
 

Ronowicz M1*, Sowa A2, Walczyńska K2, Weydmann A2, Bałazy P1, Søreide J3, 
Chełchowski M1,  Kukliński P1 

 
1 Institute of Oceanology, Polish Academy of Sciences, ul. Powstanc·w Warszawy 

55, Sopot 81-712, Poland 
2 University of Gdansk, Institute of Oceanography, Department of Marine Plankton 

Research, Al. Marszalka J. Pilsudskiego 46, 81-378, Gdynia, Poland 
3 The University Center in Svalbard, P.O. Box 156, 9171 Longyearbyen, Norway 

 
* email: martar@iopan.pl 

 

 

Seasonality is especially pronounced in the polar regions of the world. Low 

water temperature, sea ice cover, total darkness in winter in opposite to all-day light, 

increased temperature, and sea ice and glacial melting in summer are characteristic 

features influencing marine Arctic biota. These extreme variations have a direct effect 

on organic carbon input and winter resource limitation. Very interesting question is 

whether the initial processes of benthic community development (settlement and 

recruitment) occur during the whole year in the Arctic. The main aim of the study is to 

gain knowledge about seasonal variability of meroplanktonic component of 

zooplankton and seasonal changes in recruitment and colonization of hard bottom in 

shallow waters of Isfjorden (west coast of Spitsbergen, Arctic). Sampling took place 

at two stations and two depths starting from July 2016 and was repeated every 

season. Different novel sampling tools such as diving net and suction pump were 

used to obtain meroplankton material in each season. Experimental panels were 

deployed in situ at each site in July 2016 and further they were exchanged ever third 

month. Meroplankton abundance and richness in the water column were among the 

most important factors responsible for variability in benthic community colonizing 

panels. Composition of meroplankton was reflected in composition of settled benthic 

organisms but dominance structure differed on panels and in the water column. In 

autumn larvae of bivalves dominated both in the water column and were the most 

numerous faunal taxon on panels. Very low abundance and only three OTUs of 

meroplankton were noted in winter. Surprisingly, winter and spring panels were 

colonized by rhodoliths in extremely high numbers. In summer, bivalve veligers were 

the most abundant component of meroplankton, while Balanus balanus 

predominated on panels. This study revealed unexpected recruitment potential and 

dominance of rhodoliths in winter. 
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Coastal protection affects fish in stormy waters - 

Revealing benthic faunas’ diel patterns using a stationary ROV in 
the southern North Sea 
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Due to climate change, artificial coastal protection structures like tetrapod 

breakwaters are becoming increasingly important in shoreline management. 

However, the ecological consequences of submerged artificial breakwaters on the 

marine benthic fauna are still poorly understood. Particularly for high-energy shores 

like the North Sea coast there is a lack of detailed in situ studies owing to strong 

currents, poor visibility and frequently occurring storms. Therefore, the highly 

exposed shoreline of the 1.7 km2 small rocky island of Helgoland (southern North 

Sea), which is sheltered by more than 10 000 tetrapods, was chosen as the study 

area. In 2009 the AWI Centre for Scientific Diving initiated a long-term study on the 

effects of tetrapod breakwaters on the local coastal benthic community. Within this 

framework, a continuous assessment (30 min resolution) was conducted using a 

diver-maintained semi-mobile ROV from April to September 2018. This stereometric 

imaging setup was used to analyse mobile benthic species’ abundance, diversity and 

length-frequency distribution. The results showed highly species-specific spatio-

temporal dynamics in the tetrapod-associated community with complex diel activity 

cycles. The greatest fish abundance was found in the immediate vicinity of the 

breakwaters, whereby this community displays a distinct crepuscular activity pattern. 

In contrast, the average crustacean abundance was lowest close to the tetrapods 

and increased with distance, showing a mainly cathemeral behaviour. Furthermore, 

greater mean lengths and an increased length variance of selected fish species in 

the tetrapod vicinity indicate complex habitat patterns based on distinct intra- and 

interspecific competition and predation. This study demonstrates remote-controlled, 

non-invasive optical assessment tools as a highly valuable methodology, facilitating 

the frequent and continuous long-term sampling of benthic communities, especially in 

remote locations and harsh environments.  
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SCUBA as a major tool to study influence of seabird colonies 

on Arctic shallow benthic communities 
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Arctic is one of the regions most seriously endangered by ongoing and 

dramatically fast progressing climate changes. At the same time, Arctic seabirds are 

at the forefront of organisms most spectacularly reacting on the climate-induced 

processes whereas they play a key role in local ecosystems. They feed on marine 

resources over the pelagic zone while breed on land, often in huge colonies, where 

they deposit guano which is extremely rich in nutrients. Further, the ornithogenic 

nutrients not incorporated into the terrestrial ecosystem can return to the sea, 

concentrate within the relatively small coastal area immediately adjacent to a colony, 

and constitute a locally important resource for marine producers and subsequent 

consumers there. Although this phenomenon has potentially great importance for the 

littoral food webs, it is very poorly recognised. Here we present results of three-year 

studies of shallow benthic communities functioning beneath a large guillemot and 

kittiwake colony in Isfjorden, west Spitsbergen. With the help of SCUBA we could 

explore and precisely sample both the shallowest and slightly deeper coastal zones 

inaccessible with larger ships. The isotopic data (ŭ15N, ŭ13C) obtained allow 

assuming that ornithogenic nutrients which return to sea and concentrate in the 

vicinity of a seabird colony are used by phytoplankton first, and then enter the bottom 

food chains through pelagic-benthic coupling. Nonetheless, since the conclusions are 

not straightforward, probably due to specificity of this single area, we project large-

scale, interdisciplinary research to determine the influence of seabird colonies on 

Arctic coastal benthic communities’ structure and functioning in different 

environmental conditions. 
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The use of scuba diving for the sight-aesthetic value assessment of 
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* e-mail: a.zrobeksokolnik@uwm.edu.pl 

 
 

Research of the sight-aesthetic value of underwater lakes is a complicated 

and laborious process. It requires definition the features that determine the visual 

attractiveness of the underwater world. Scientific research, so far, has focused on 

issues related to the assessment of land and sea landscapes. This is the first 

research concerning this topic in Poland, on such a large scale. Literature connected 

with assessing underwater landscapes in inland waters is rare and requires 

supplementation. The aim of the presentation is to determine the possibility of using 

the point valuation method and presenting the results in a cartographic form. This will 

allow presenting the spatial distribution of the investigated phenomenon. Bonitation 

methods are the basic tool for determining the sight-aesthetic value of land areas. In 

2018 pilot studies of selected lakes of the Wigry National Park were carried out. The 

assumptions of the bonitation method were developed based on a survey carried out 

in the claster of scuba divers. Research areas (lakes) were divided by a system of 

homogeneous squares, which were evaluated during the field inventory. Dives were 

performed by two-person scuba diving teams (PEK1-Diver Ecologist Level I, PEK2-

Advanced Diver Ecologist Level II and MEK-Ecologist Diver Instructor) at the central 

points of the designated squares. The results were documented with the help of 

photographs and notes on the tables in tabular form, with the simultaneous record of 

the position of the observation point in the GPS receiver. The results in the form of 

bonitation scoring were used to map the spatial distribution of sight-aesthetic 

attractiveness. The mapping was made using the Inverse Distance Weighted and 

Nearest Neighbor Algorithm methods. The obtained results may be the basis for 

applying for the possibilities of lake management for underwater tourism (underwater 

nature path, underwater lookout path, etc.). An additional aspect is the possibility to 

identify areas of particular natural value that should be protected. In addition, the 

developed landscape maps can be the basis for monitoring the dynamics of changes 

taking place in lakes. 
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12:05-12:20 
 

In situ long term observation of Dendrophyllia ramea 
 

Provenzani C1,2, Salvati E3, Santero W4, D’Ambrosi A1,2, Leonini F4, Romano E1,2 
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Dendrophyllia ramea is a large scleractinian, characterized by an orange-

yellow arborescent skeleton with very large white polyps, which forms colonies 

growing up to 1 m height. The species, present in the southern Mediterranean Sea 

and Atlantic waters, is of particular conservation interest (IUCN Red List, Annex B of 

Barcelona Convention), but remained rather unknown to scientists until the employ of 

ROV (Remote Operated Vehicle) and the starting of technical diving that allowed to 

discover and observe it at different sites, highlighting how these large colonies have 

suffered by the impact of fishing activities. An interesting area, hosting several big 

colonies of this species, was recently discovered by local technical divers off the 

coast of Syracuse (SE Sicily, Italy), at depth between 75 and 85 meters. 

Blueresearch developed two open source, low cost, time lapse camera (W1 and W2 

cameras) able to collect pictures every 15’ or 5’’ movie every hour fixed to an 

adjustable tripod. In addition environmental sensors, for collecting temperature and 

salinity data on the site, were fixed to the system. All the underwater activities were 

carried out by GUE trained divers (RB80 and OC divers). Two separate diver teams 

were organized for bringing the tripod on the position and video documenting all the 

activities. The project was carried out between June 2018 (positioning phase) and 

October 2018 (removal phase). A bottom time of 35’ at an average depth of 85 m 

was carried out for each dive with a runtime of 210’. The GUE standard mixing gases 

used have been: 12/70 for bottom phase and 21/35, EAN 50 and Oxygen for 

decompression. Data collected revealed the rhythms of this species in opening and 

closing of the large polyps and showed the rich community of fish and crustaceans 

that use these large colonies as shelter. This project gave great results in terms of 

innovative research as well as the added value of trained GUE divers in these data 

collection activities, otherwise difficult to obtain. 
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12:20-12:35 

 
In search of seasonal and inter-annual patterns governing the 

life of Arctic epibenthos - year round polar diving operations at 

Spitsbergen and Northern Norway 

 

Bałazy P1*, Kukliński P1, Włodarska-Kowalczuk M1, Chełchowski M1,  

 
1 Institute of Oceanology, Polish Academy of Sciences, Powstancow Warszawy 55, 

Sopot 81-712, Poland 
 

* e-mail: balazy@iopan.pl 
 
 

Polar regions, despite harsh living conditions, support productive marine 
ecosystems with a range of charismatic large mammals, largest gatherings and 
colonies on the planet, and biodiversity comparable to non-reef tropical shelves. 
Subjected to extreme seasonality and, recently, to severe environmental 
perturbations due to global warming, they offer a perfect natural laboratory for time-
focused ecological studies. Observations of existing patterns in polar waters provide 
also an insight into the near future changes, especially when compared with lower 
latitudes/warmer regimes (e.g. Arctic vs. sub-Arctic). Here we present a few 
comparative ecological  studies focused on hard bottom epifauna at Svalbard 
Archipelago (78°N) and Northern Norway (68°N). They employed SCUBA diving 
and/or underwater photography, sometimes operated remotely and year round. In a 
first study we documented biodiversity of epifaunal assemblages occurring on 
gastropod shells used by hermit crab Pagurus pubescens. The observations were 
performed over a five year period, to test these assemblages sensitivity to large-scale 
climate variability and assess its potential for environment monitoring. Analyses 
indicated that epifauna is mostly influenced by environmental effects linked to NAO, 
(especially its winter values), with sometimes lagged response. Years with positive 
NAO tend do have higher number of species, abundance and diversity. Further 
studies were devoted to functioning of Arctic epibenthos during the polar night – the 
most poorly studied time of the year in the Arctic (true Mare Incognitum). We 
compare the species composition of the scavenging guilds found on two bait types 
and in two contrasting seasons (winter and summer). Lastly our focus is on the 
foraging activity of marine filter feeders (barnacles, bivalves, sea squirts, and 
sedentary polychaetes). Continuous underwater in situ observations performed 
throughout the year, with 30 min. interval, simultaneously in both regions constitutes 
the greatest logistical challenge. We present basic assumptions of this project. 
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Thursday 25th April 
 
Session 3: Speleology and geology 
Chair: Dr Jarosław Kur 
 
13:35-13:50 

 
A decade of marine biological research in marine caves of the 

Eastern Mediterranean Sea 
 

Gerovasileiou V1,* 
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Marine caves are habitats of exceptional biological wealth, which are protected 

at the EU (92/43/EEC) and Mediterranean levels (Barcelona Convention). Their rich 

biodiversity, coupled with the geomorphological complexity and high aesthetic value, 

make marine caves popular “hot-spots” for recreational diving activities, while in the 

same time they provide direct human access to aphotic conditions in the diving zone. 

As an iconic feature of its rocky coastline, marine caves of the Mediterranean Sea 

have been studied for their biodiversity more extensively than in any other marine 

province of the world, with the first pioneer studies taking place in the 1940’s. 

Nevertheless, most studies focused in the Western Mediterranean, and thus, relevant 

biodiversity data from other areas was scarce. This work provides an overview of the 

main outcomes of research activities in marine caves of the Eastern Mediterranean 

during the last 10 years. The study of approximately 40 entirely and semi-submerged 

caves and cave systems (i.e. sites with several caves and tunnels), most of which are 

located in the island-dominated Aegean Sea, shed light to rich biodiversity and 

unique communities, previously unknown from this area. These range from microbial 

structures to diverse sponge assemblages and bio-constructions formed by sessile 

invertebrates, coralline algae and bacteria. A total of 427 taxa belonging to 20 groups 

were recorded, the majority of which were sponges (98), polychaetes (85), bryozoans 

(83), fish (37) and crustaceans (36). Most taxa are new records for the regional cave 

fauna, and several are reported for the first time in marine cave habitats. In addition, 

a considerable number of taxa are new additions to the regional fauna, including new 

species for science. Despite this increase of data, important gaps of knowledge 

emerged regarding certain areas, taxa and cave types, highlighting the need for 

future research as well as monitoring and conservation activities. 
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Benthic fauna in a submarine cave (Cueva de la Herradura)  

of the Spanish coast: preliminary results 
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1 ISPRA, National Institute for Environmental and Protection Research, Rome, Italy 

2 University of Naples Federico II, Naples, Italy 
3 Global Underwater Explorers, High Springs, Florida, USA 

 

* e-mail: elena.romano@isprambiente.it 
 

 

Mediterranean marine caves are renowned for their biodiversity and ecological 

value even if they are often poorly understood due to the difficulties of exploration 

and monitoring. Benthic foraminifera, unicellular organisms living from transitional 

and coastal to the deep-sea zones, have been increasingly recognized as reliable 

ecological indicators for the characterization and monitoring of marine habitats and 

for the assessment of the ecological status, but they had been poorly studied in 

Mediterranean submarine caves. A project for the study of these environments 

started in 2013 in some submarine caves of the Orosei Gulf (Sardinia, Italy), and is 

going on with other Mediterranean caves, with the aim of improving the knowledge of 

the ecology of these organisms in relation with the anthropogenic impact, like as i.e. 

sea-level changes and water contamination. The first studies highlighted that benthic 

foraminifera may live inside the caves, not only close to the entrance, and respond to 

changes of environmental parameters, so that they may be used for the ecological 

zonation. The present work illustrates preliminary results of a submarine cave on the 

Spanish coast (Cueva de la Herradura or CT-12, Murcia region, SE Spain) carried 

out in September 2018. The origin of the cave is by erosion/corrosion of salt water 

and it extends for about 250 m at a maximum water depth of 30 m. The sampling 

activity was carried out by GUE trained divers using their standardized team 

protocols and equipment. The study of cave sediments highlighted the presence of 

abundant benthic fauna of different taxonomic groups. Among them, the attention 

was focused on Brachiopoda, which are represented by typical species of cave 

environment such as Novocrania anomala, Argyrotheca cuneata, Joania cordata and 

Tethyrhynchia mediterranea, and benthic foraminifera, which displayed rich 

assemblages for diversity and density. Hyaline species (mostly clinging hard 

substrate such as Gavelinopsis praegeri, Patellina corrugata, Spirillina vivipara) 

prevailed on the porcelaneous ones, while the agglutinated taxa were always very 

scarce. The decrease of species diversity was recorded in the inner part of the cave. 
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14:05-14:20 

 
Geological and structural mapping of holocene small-scaled 

secondary subrosion structures at Area 26, Panarea, Italy  
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During scientific diving fieldwork campaigns off Panarea in 2017/18 detailed 

structural mapping of recent small-scaled subrosion structures was conducted. A 

complex of three connected structures is situated 7.0 m ENE (65°) of the main buoy 

(coordinates: UTM 33S 509386/4276235). Due to the negative relief and the general 

appearance of the structures, they are referred to as bowls. Thus, the complex 

representing a neotectonic pattern in the central part of the submergent volcano was 

named three-bowl-structure. Typically, recent sands cover the seafloor, leading to the 

necessity to excavate the rocks using a mobile airlift pump. The structure in the north 

(Bowl A) is the smallest one in the complex with 1.0 x 0.6 x 0.25 m (LWD). It is 

connected to the largest structure (Bowl B) by a number of small fractures (main: 

030-210/80 E; minor: 060-240/86 W) which shows dimensions of 1.5 x 0.7-1.0 x 

>0.25 m and is located in the south of the complex (11 m, 85° from main buoy). Bowl 

C is situated in the north-west of the complex (7.0 m, 65° from main buoy). With 

dimensions of 1,5 x 1,3 x >0.3 m it seems to be the deepest of the the three bowls. 

The distance between the bowls is about 3-3.5 m. All structures show constant hot 

fluid discharges (water dominated). Geologically, the bowls are build up of medium 

grained sandstone to fanglomerate being cemented by sulfuric mineral precipitates. 

Single large clasts are common (mass flow deposit). Additionally, the hydrothermal 

fluids cause recent small-scaled formations of massive sulfide ore aggregates. In the 

deepest parts of the bowls, a whitish finegrained sediment (?Alunite) was discovered. 

The bowl structures are formed by continuous leaching and subrosion due to highly 

aggressive hydrothermal fluids. This periodic process leads to the formation of cm 

thick laminae within the sidewalls of the bowls. Ongoing destabilization of these 

laminae leads to the collapse of parts of the sidewalls while the bowls keep growing 

in all directions. The process is decelerated by mineral precipitation. 
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Concentration of Mercury in submarine hydrothermal vents at the 

underwater volcanic area of Panarea 
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Mercury released from shallow volcanic hydrothermal vents is of concern due 
to its interactions with the surrounding marine environment. It is of high importance to 
measure how much mercury is actually released, as the consumption of fish with 
particularly high Methylmercury concentrations can lead to adverse health effects in 
wildlife and human beings. To assess the mercury concentration of the submarine 
volcanic vents near the island of Panarea (Aeolian Arc, Tyrrhenian Sea, Italy), 
various thermal water samples were taken at depths ranging from -8 m to -26 m 
during three expeditions in June 2017, September 2017 and September 2018. Scuba 
divers employed specific sampling methods to obtain multiple fluid samples from 
seven sites, located in the area, which were selected for their high hydrothermal 
activity. These sites were then visited in each expedition to observe possible 
variations over time. All samples were analyzed on location for pH, EC, redox and 
O2. The samples for Hg analysis were stabilized with 1 ppm AuCl3, all other samples 
accordingly and stored at 4°C until transportation to the laboratory at TU Freiberg.  In 
Freiberg the samples were analyzed by IC, ICP-MS, TOC and DMA to assess their 
chemical composition. First results indicate a diverse site-to-site variation with filtered 
total mercury concentrations ranging from 0.005 µg/L to 0.604 µg/L. While most 
sampling sites showed only small variations in their respective geochemical makeup 
over time, some sites featured significant changes, possibly indicating a seasonal 
shifting in the hydrothermal feeder system. 
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How to collect plankton in caves. Groundwater copepods in 

Southern Poland 
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Copepods are one of the most numerous groups of aquatic organisms. Many 

species are part of the psammon, a few live deep in the silt, and they are present in 

large numbers in interstitial waters and wells. Distribution of copepods, including 

stygobiontic species, and their subsequent settlements, were thus related to the 

disappearance of glaciers and the formation of postglacial water connections. In 

contrast to the intensive studies of surface water copepod fauna of Poland, 

Copepoda inhabiting groundwater and caves were poorly described. Only two 

stygobiontic species of Cyclopida have been known from Poland. During our 

research, we focused on stygobiontic copepods, which could inhabit saturated zone. 

The conventional hydrobiological methods for collecting samples were used, 

additionally a scuba-diver who operated the pump collected samples from 

surrounding areas. Samples from the cave pools were collected separately into 

plastic containers. Sampling methods were chosen to avoid damaging the 

groundwater habitats as much as possible. Underwater traps were built with modified 

PVC boxes (length 100 mm; inner diameter 65 mm); two traps per station were put 

into the bottom. Up to now, we identified 22 copepods species inhabiting Southern 

Poland. The most abundant species in the waters of the cave system were 

dominated by Acanthocyclops kieferi (Chappuis, 1925), which has not been 

previously recorded in research area (Southern Poland). 
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Session 4: Submerged in the past 
Chair: Prof. Maria Włodarska-Kowalczuk 
 
9:00-9:45 

 

Guest lecture: Protection of Baltic Titanics – wrecks of 

Steuben, Wilhelm Gustloff and Goya 
 

Stachura T1,* 
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Not everyone is aware that three biggest catastrophes of the world took place 
in the Baltic Sea. During the catastrophes: Steuben, Wilhelm Gustloff and Goya a 
total of 20,000 people were killed. It was part of the huge evacuation of East Prussia 
during Operation Hanibal in January 1945. Tomasz Stachura will talk about the 
current condition of these wrecks and how to preserve them for future. 
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Underwater Archaeology. Research carried out by National Maritime 

Museum in Gdansk 
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We are currently experiencing an era of discovery in the Baltic Sea. In recent 

years a number of unique wrecks have been found. It is clear that this age of 

discovery is a result of more accessible remote sensing equipment, an increase of 

the number of hydrographical surveys and infrastructural projects in the open sea.  

National Maritime Museum in Gdansk founded in 1960, since ab. 1970 has been 

carrying out archaeological underwater projects in Polish waters. Shipwrecks 

fascinate us all and have high cultural and scientific values; however, the finds are 

also inaccessible as they are often located in deep waters and far away from the 

coast. Many regard them as lost treasures that need to be salvaged or at least 

extensively documented. This reaction is natural – the sea is still one of the most 

untamed and blank spaces of earth. One could argue that the balance between ex 

situ and in situ preservation is obtained in a system where monuments in situ are well 

documented and any salvage operation can be motivated scientifically and can be 

conducted by archaeologists.  Also, the understanding of in situ protection is 

supported by the existence of popular shipwreck museums, dive parks and other 

outreach activities. Our Museum in recent years has been trying to protect and 

document many sites using traditional and modern technology. Next important step 

toward protection of underwater cultural heritage will be adoption in Poland Unesco 

Convention on Protection of Underwater Heritage, which may happen this year.  
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Not a Terracota Army but...Sacrificial site from the Roman Period 

and Middle Ages in the Lake Lubanowo 

Kontny B1,* 
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From 2014 until 2018 the team of scholars and students from the Institute of 

Archaeology, University of Warsaw featuring the Institute of Archaeology and 

Ethnology, Polish Academy of Sciences made underwater survey in the unnamed 

lake (former Herrn-See) in Lubanowo village (ex-Liebenow) in the Western 

Pomerania. During underwater research weapons, potsherds, tools and horse 

harness elements (including chain reins) were found. They are dated mainly to the 

Roman Period but also to the Middle Ages. Some of the the Roman Period items 

bear traces of ritual destruction. The parallels to weapons may be pointed out namely 

in the Przeworsk culture and to some extent also in Scandinavia. The site should be 

attributed to sacrificial military deposits, known generally from the northern Europe. 

Its extraordinary character lays in the fact that so far it is the only site of that type 

which is still in its ‘lake stage’, i.e., not a marsh or bog. Most probably it was used by 

local inhabitants, i.e., the peoples of the Lubusz group. Also Medieval finds seem to 

be very important having taking into account new and old but reinterpreted lake finds 

dated to that period. 
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10:15-10:30 

 
Who own the submerged past? 
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1 The Department of Underwater Archaeology, Institute of Archaeology, Nicolauc 

Copernicus University, Torun, Poland 
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For decades underwater archaeology had problem to be recognize as an 

academic discipline. Spectacular discoveries and media attention changed it to some 

extent. On one hand professional archaeologists developed their interests in 

underwater technology and research. On the other hand recreational divers after 

short courses started to call themselves underwater archaeologists. Furthermore, 

social media opened that field to anyone (including archaeologists) that completed   

Open Water Course on summer holiday. Media attention started to be more 

important than professional qualifications and experience. Recently this situation 

started to be complicated even more. New maritime projects required more 

archaeological investigations, conducted in commercial environment. Many 

commercial diving companies realized that it is opportunity for them. Unfortunately 

some of them, without earlier experience, are conducting archaeological 

investigations with very limited supervision of professional archaeologists. 
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Session 5: Organizational and legal issues in scientific diving 
Chair: Prof. Piotr Kukliński 
 
10:30-10:45 

 
Training occupational scientific diving: The scheme developed 

during the last 10 years in Belgium 
 

Norro A1,* 
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Belgium started to develop in 2009, based on the level of competency for 

scientific diving at work of the European Scientific Diving Panel (ESDP), a training 

scheme for occupational scientific diving in Belgium. The Belgian sciences policy 

federal public services (Belspo) obtained in 2013 the full agreement from the Labor 

Minister to deliver the certificate of professional competency cited in the Belgian law 

on its Code of well-being at work (Book 5, Title 4, hyperbaric work). This certification 

has two levels in Belgium called the Advanced Belgian Scientific Diver (ABSD) and 

the Belgian Scientific Diver (BSD). Both certificates are fully equivalent to those of the 

ESDP. The Belspo Working Group on Scientific Diving (BWGSD) is organizing the 

training that is articulated around three modules. An intensive core training of two 

weeks duration including 15 theoretical sessions and a minimum of 20 scientific 

dives. This is organized from a research station bathed by clear water in order to be 

the more efficient. The core module is followed by an offshore North Sea training. 

That is an additional two days training organized onboard a research vessel sailing 

the Belgian North Sea. It is dedicated to those having the need to dive the North Sea 

for scientific reasons. Finally, a continuous training offering 10 scientific dives by year 

is today organized for the certified (A)BSD divers from an inland dive site in Belgium 

and complete the training scheme. 
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10:45-11:00 

 
From fieldwork to European standards: on the use of diving 

protocols for marine life assessments 

(an interactive talk) 
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Direct exploration and observations by divers of marine underwater life and 

environment is quiet recent. Standardised protocols and data collected are even 

more. Scientific, institutional and private studies using diving protocols are more and 

more published and contribute to specific data and knowledge. In the context of the 

Baltlantic project (cooperation between Poland and France) a systematic review is 

under progress to compare standardized protocols used at local scales (Gulf of 

Gdansk and Bay of Saint-Malo) to recent assessments at wider scale, using agreed 

European methodological standards: Marine Strategy Framework Directive (EC 

2017), OSPAR (2017) and HELCOM (2018). For diving protocols, there is a 

significant gap between its use for local scale studies and agreed methodological 

standards used for assessment at Regional Sea scales. Is it due to a question of 

relevant scale? Cultural? Costs? Environmental? People involved? New 

technologies? ECSD is a great opportunity to present these preliminary results and 

initiate discussions with divers involved in monitoring for various issues. 
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The French National Committee for Scientific Diving – CNPS 
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The French National Committee for Scientific Diving (CNPS) is an inter-

agency committee on scientific diving activities. French marine universities, research 

institutes (CNRS-INEE/INSU/INSHS, DRASSM, EPHE, IFREMER, INRA, INSERM, 

IPEV, IRD, IRSTEA) and the National Museum (MNHN) are involved or represented. 

The CNPS, created in 1999, is the scientific diving representative of the Ministry of 

Higher Education and Research to the Ministry of Labor. It includes personalities 

chosen for their expertise in the field of professional use of diving (scientific and 

technical diving, training), the law of the sea, the hyperbaric medicine and the 

European scientific diving panel (ESDP). The aims of this group of experts are: a) to 

observe the evolution of the professional scientific diving practices worldwide, b) to 

define common frameworks and promote the best practices, c) to provide high-level 

expertise and advices to Ministries of Labor and Research, d) to monitor the 
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innovations in scientific diving, technology, field practices and hyperbaric medicine, e) 

to share informations and feedback with the French scientific divers community, f) to 

participate in the training of scientific divers, and g) to represent France at the ESDP. 

The CNPS has been fully involved since 2009 in the formulation of new laws and 

regulations dedicated to professional diving with the Ministry of Labor. The French 

scientific diving community is very diversified, for historical reasons, due to its 18 000 

km long coastline and a strong presence overseas, through the involvement of 

researchers in global science issues and international collaborations. This poster 

presents the aims, activities and key results obtained by the CNPS. It also sets out 

some perspectives, especially actions in favour of a convergence of European 

practice patterns and standards. 
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The scientific diving community in the United States is self-regulated and has 

a long history of consensual standards that provide proper training and a safe 

working environment with a very low incident rate. Our Federal government 

recognized this formally in our Code of Federal Regulations after Congressional 

hearings in the 1980s. The same holds true for many other countries around the 

world, although for most there is still no recognition of the differences between 

scientific and commercial diving at a national level. Early on, scientific diving 

programs were largely housed within academic and educational institutions and the 

diving looked a lot like science. While the scope and breadth of organizations 

conducting scientific and educational diving has grown considerably, one thing still 

holds true across our entire industry today: self-regulation and consensual standards 

continue to provide a safe working environment and a very low incident rate. I have 

seen first-hand how organizations throughout the world struggle with the 

interpretation of national and local standards governing the training, certification, and 

operational control of diving. We are at a major crossroads where the direction taken 

can either result in a very polarizing or unifying outcome. I prefer the latter. It is long 

overdue that organizations that advance standards for the training of scientific divers 

worldwide provide a clear understanding of the nature of all diving operations 

currently being conducted, effectively re-defining what scientific and educational 

diving looks like today and into the future. As such, the major standard-setting bodies 

have joined together to form the World Scientific Diving Training Council. Our goal is 

to provide standards and guidance to established national agencies and a growing 

number of independent scientific diving communities worldwide, share diving 

statistics and incident information across continents, and secure pathways for 

scientific divers to safely conduct diving operations collaboratively, anywhere. 

 

 

 


