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Today is Monday 20 February 2023, the day the resumed 
fifth (and hopefully final) session of the United Nations ‘BBNJ 
treaty’ negotiations begin in New York. This treaty will create 
a new legally binding instrument to manage biodiversity in 
areas beyond national jurisdiction, areas that support the 
remarkable ecosystems of the deep and open ocean. It is the 
most significant new ocean treaty in decades - truly a once in 
a lifetime opportunity.

iAtlantic’s approach to study deep and open ocean 
ecosystems is hugely important to create the scientific 
knowledge needed to underpin this treaty, and our work 
demonstrates that we can come together from all sides of an 
ocean basin to share the human and technical capacities we 
need to generate this knowledge.

Last year the iAtlantic Steering Committee wrote a Perspective 
paper ‘A blueprint for integrating scientific approaches 
and international communities to assess basin-wide ocean 
ecosystem status’ (see p4). As well as summarising our 
scientific approach in a rapidly changing ocean, we talk 
about how important it is to engage people and consider 
societal relevance and all ocean use sectors. Without this 

multifaceted approach we can’t hope to achieve sustainable 
ocean use. Our Perspective also includes facts and figures on 
what it costs to run offshore research expeditions because 
policy makers, including those working to finalise the BBNJ 
treaty, need to understand what it costs to assess and monitor 
ecosystem status in the deep and open ocean and work out 
ways to share that capacity across the globe.

As we get further into the final year of our voyage together 
let’s please share ideas for more synthesis papers so 
we’re ready for our final meeting and writing retreat in 
Edinburgh.

Murray Roberts
iAtlantic Coordinator

20 February 2022

Message from Murray

SAVE THE DATE:
iAtlantic Final Meeting & GA 2023
Please save the date for the iAtlantic Final Meeting and GA 2023, which will take place 
in Edinburgh, UK on 9-13 October 2023. The first two days will include series of plenary 
sessions in the beautiful Playfair Library with an option of remote participation and 
registation open to anyone interested. This will be followed by closed iAtlantic GA 
sessions and writing retreat in Edinburgh University's Pollock Estate. The formal call for 
abstracts and registration will open soon, but we invite consortium partners to submit 
applications for any satellite events to the project office (i-atlantic@ed.ac.uk) and we also 
encourage you to think about papers that can be developed during the writing retreat. 
We are looking forward to developing this final meeting of the project together and 
welcoming you in Edinburgh!
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Five iAtlantic papers published in special issue on 'Ocean science in 
the South Atlantic'

A special themed issue of the peer-reviewed journal 
Communications Earth & Environment focuses on 'Ocean 
science in the South Atlantic'.

The South Atlantic Ocean plays a key role in global climate 
variability, oceanic biological productivity, biogeochemical 
cycles as well as the global ocean and atmospheric 
circulations. The South Atlantic connects the northern 
branch of the Atlantic meridional overturning circulation to 
the Indian, Pacific and Southern oceans. It also hosts highly 
productive ecosystems, such as the Benguela Upwellling 
System, fuelled by cold, nutrient-rich waters. Nevertheless, 
the South Atlantic Ocean has received only a fraction of the 
scientific attention of its Northern Hemisphere counterpart, 
the North Atlantic Ocean – which is right on the doorstep of 
some of the wealthiest funders of scientific research, in North 
America and Europe. This collection of papers firmly turns 
the attention to the Southern Hemisphere, and features five 
papers showcasing results from iAtlantic, listed below. All  are 
open access and freely available online:

Chidichimo, M.P., Perez, R.C., Speich, S. et al. (2023) Energetic 
overturning flows, dynamic interocean exchanges, and ocean 
warming observed in the South Atlantic. Commun Earth 
Environ 4, 10. DOI: 10.1038/s43247-022-00644-x

Perez, R., Garzoli, S., Hummels, R. et al. (2023) Inclusive 
science in the South Atlantic. Commun Earth Environ 4, 11. 
DOI: 10.1038/s43247-022-00646-9

Roberts, J.M., Devey, C.W., Biastoch, A. et al.  (2023) A blueprint 
for integrating scientific approaches and international 
communities to assess basin-wide ocean ecosystem status. 
Commun Earth Environ 4, 12. DOI: 10.1038/s43247-022-
00645-w (see summary article on page 4)

Rühs, S., Schmidt, C., Schubert, R. et al. (2022) Robust 
estimates for the decadal evolution of Agulhas leakage from 
the 1960s to the 2010s. Commun Earth Environ 3, 318. DOI: 
10.1038/s43247-022-00643-y

Perez, J.A.A., Sant’Ana, R. (2022) Tropicalization of demersal 
megafauna in the western South Atlantic since 2013. Commun 
Earth Environ 3, 227. DOI: 10.1038/s43247-022-00553-z

This special issue is edited by Regina Rodrigues and Annie 
Bourbonnais, and remains open for manuscript contributions 
until 30 April 2023. Please see www.nature.com/collections/
aiaehjdjcb for full details.

https://doi.org/10.1038/s43247-022-00644-x
https://doi.org/10.1038/s43247-022-00646-9
https://doi.org/10.1038/s43247-022-00645-w
https://doi.org/10.1038/s43247-022-00645-w
https://doi.org/10.1038/s43247-022-00643-y
https://doi.org/10.1038/s43247-022-00643-y
https://doi.org/10.1038/s43247-022-00553-z
http://www.nature.com/collections/aiaehjdjcb
http://www.nature.com/collections/aiaehjdjcb
http://www.nature.com/collections/aiaehjdjcb
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A new 
blueprint for 

assessing 
ecosystem 

status in the 
deep and 

open ocean

Humpback whales off Bermuda. 
Image courtesy Andrew Stevenson.
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A new paper, published in the journal Communications Earth & Environment, outlines how 
international scientific partnership, collaboration, pooled resources and shared ambition – the 
approach taken in iAtlantic – can deliver the information to better manage and protect ecosystems 
in the deep and open ocean.

Led by iAtlantic Coordinator Prof. Murray Roberts, this paper 
presents a 'blueprint' designed around sharing research 
expertise and working across government, industry and 
academia to create the best multi-disciplinary marine science 
relevant to resource managers around the world. 

Murray explains “After absorbing over 90% of global 
warming and 25% of our CO2 emissions, the ocean is taking 
an unprecedented climate hit and changing faster than 
ever before. Most of our ocean is over 4 km deep, far from 
shore and hard to study. Our blueprint shows how we can 
work across nations to share ships, expertise, equipment and 
finance to study how deep and open ocean ecosystems are 
changing. We must share scientific understanding across 
nations and put people at the heart of everything we do to 
create long-term plans for sustainable management and 
eventual restoration of the deep sea.” 

The blueprint describes six priorities (pictured below)
including integrating basin-scale observation, modelling and 
genetic approaches to understand Atlantic oceanography 
and ecosystem connectivity; improving ecosystem mapping; 
identifying potential tipping points in deep and open ocean 
ecosystems; understanding compound impacts of multiple 
stressors including warming, acidification and deoxygenation; 
enhancing spatial and temporal management and protection. 
The authors – comprising members of the iAtlantic  Steering 
Committee – argue that these goals are best achieved through 
partnership with policymakers and community stakeholders, 
and promoting research groups from the global South 
through investment and engagement.

The cost of doing deep-sea research is also a significant 
issue, as Murray explains "Given the high costs of such 
research – around €800k to €1.7M per expedition and €30-
40M for a basin-scale programme – international cooperation 
and funding is integral to supporting science-led policies 
to conserve ocean ecosystems that transcend jurisdictional 
borders".

Current scientific efforts to understand how marine 
ecosystems respond and cope with the combined pressures 
from climate change and human activities are rarely 
transdisciplinary, and are hampered by the persistent strong 
imbalances in capacity, funding and opportunity between 
the global North and South. This has serious implications for 
effective ocean governance, particularly as climate-ocean 
interactions and ecosystem status should be assessed the 
same way across and between ocean basins. The scientific 
community’s ability to formulate knowledge-based measures 
to address the climate and biodiversity crises largely rests on 
finding ways to tackle geographic disparities in availability 
and access to scientific infrastructure, data, and services and 
on our ability to build robust human networks to bridge the 
geographical divide.

iAtlantic partner Jose Angel Perez, Professor at University 
of Vale do Itajaí in Brazil says "Through iAtlantic we’ve 
discovered how the fish populations off Brazil are changing. 
As the oceans warm, we’re seeing rapid ‘tropicalization’ with 
fish adapted to warmer waters spreading fast into waters off 
southern Brazil while the numbers of species used to colder 
waters are declining. Now we have a good foundation to start 
work to influence new fisheries management plans."

The iAtlantic experience shows how we can bridge the 
divides and share expertise. It emphasises the importance 
of developing innovative technologies, sharing human and 
technical capacities (including access to offshore vessels 
and equipment) and incorporating marine environmental 
and human activities data generated from diverse sources, 
including industry and local ecological knowledge. Above all, 
research programmes must be co-designed between North 
and South, and must include effective capacity building and 
wider engagement. This is vital if we are to work effectively 
between nations to translate knowledge into ‘actionable 
science’ and an understanding relevant to shaping ocean 
policy and governance regimes at ocean basin scale. 

Read the full article:
Roberts et al. (2023) A blueprint for integrating scientific approaches 
and international communities to assess basin-wide ocean ecosystem 
status. Commun Earth Environ 4, 12. DOI: 10.1038/s43247-022-
00645-w

https://doi.org/10.1038/s43247-022-00645-w
https://doi.org/10.1038/s43247-022-00645-w
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Discoveries, lessons and misfortunes of 
the first iAtlantic expedition in the SW 
Atlantic       By Jose Angel Perez, Universidade do Vale do Itajai, Brazil

The BR10 expedition science team on 
board RV Vital de Oliveira as they leave 
port in early December 2022.
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In December 2022, after enduring obstacles posed by 
pandemic restrictions and technical difficulties, the Brazilian 
iAtlantic team embarked on a 17-day expedition to map and 
explore deep areas of Santos Basin on board the Brazilian 
Navy’s research vessel Vital de Oliveira. The 'iAtlantic_BR10-
Petrobras' expedition was made possible by the support of the 
vessel’s management committee (formed by Brazilian Navy, 
Ministry of Science and Technology, Ministry of Mines and 
Energy, Petrobras, Vale) and by the fruitful alliance between 
Petrobras and iAtlantic, allowing the sharing of shiptime and 
research interests in Santos Basin. The scientific party on 
board included Halésio Barros Neto (Petrobras) acting as 
chief scientist, and Angel Perez (UNIVALI) who led a young 
team of post-doctoral researchers, Ph.D and MSc students, 
all involved with oceanography and marine biology research 
at University of Vale do Itajaí (UNIVALI), Federal University of 
Santa Catarina (UFSC), Federal University of Espírito Santo 
(UFES) and the Oceanographic Institute at  University of São 
Paulo (IOUSP).

The area explored during the expedition represented 
a section through the continental margin depth profile, 
including the shelf break and upper slope. It is located in the 
Santos deep-water hydrocarbon province that extends for 
over 350,000 km2 in water depths of up to 3,000 m. In this 
region, the seafloor is covered by a thick layer of biogenic 
sediments that overlay carbonate reservoirs sealed by salt 
deposits. These deposits date back to the Aptian period 
(~110 million years ago), when part of today’s South Atlantic 
Ocean was just a narrow and shallow marine environment 
separating the African and South American margins. 
Throughout the subsequent expansion of the South Atlantic, 
oceanic sedimentation predominated on Santos Basin but 
was gradually affected by the abrasive effect of the Brazil 
Current, which carved out the sinuous contour of the shelf 
margin and formed terraces along the continental slope. 
Within the deep salt deposits, diapirism drove hydrocarbon 
fluids to emerge at the seafloor surface, pitting it with 
pockmarks. 

Much of this seascape was formerly described by Michel 
Mahiques, Paulo Sumida and others at IOUSP. But new 
datasets and discussions with scientists from Petrobras, 
UFSC, UFES and UNIVALI generating some speculation 
about the biological communities inhabiting the region. 
Firstly, the spatial distribution of reflective targets in seismic 
surveys indicated that pockmark rims were hardened and 
potentially bore coral banks, potentially similar to those 
already described in the better-studied Campos Basin. 
Also, deep-water fishing records produced by an intensely 
observed international fleet in the 2000s, indicated dense 
concentrations of predator fish (e.g. monkfish, hake and 
codlings) and crustaceans (e.g. geryonid crabs and aristeid 
shrimps), suggesting that mobile benthic and benthopelagic 
fauna was also diverse and abundant. This deep-sea fishing 
regime terminated in 2008, but given the intensity and 
spatial concentration of the fishing operations, there was an 
expectation that it could have left noticeable signs of habitat 
degradation on the seafloor and in its benthic communities. 
Lastly, the deepest sector of the study region could provide 
an opportunity to collect new experimental data on the 
functioning of sedimentary bathyal basins of the Atlantic – 
one of iAtlantic's major tasks, led in the SW Atlantic by Dany 
Yepes and Ângelo Bernardino (UFES).

The RV Vital de Oliveira set sail on 6 December 2022 from 
Santos harbour, following a scientific plan focused on 
producing high-resolution bathymetric maps and seafloor 
images that could reveal the undescribed habitats and 
benthic communities within the pockmark field on the slopes 
and terraces of Santos Basin (300 – 800 m water depth). It also 
included collection of sediments from the bathyal seafloor 
(~1000 m water depth) and deep-water samples to supply ex 
situ experiments with live organisms in the vessel's wet lab. 
The vessel and its crew were well prepared for describing the 
physical environment of the study area. Yet the real challenge 
was to produce images of the seafloor using a towed camera 
system, recently built for USP and never used before. On the 
morning of 9 December, after extensive seafloor mapping 
and planning, the towcam system was set on a flight over 

Above left: Map of the study area on the margin of the Santos Basin, SW Atlantic Ocean. Above right: RV Vital de Oliveira, operated by the Brazilian Navy.



8 iAtlantic Newsletter  |  Issue 6  |  February 2023

two adjacent 800 m-deep pockmarks. For nearly two hours 
it produced unprecedented images of the sedimentary 
habitats, a dense and diverse fish and crustacean fauna 
and scattered outcrops bearing suspension feeders, mostly 
anemones. As the scientific team gradually became more 
confident operating the system, however, the camera signal 
was lost and the towcam was brought to deck with an 
irreparable damage in its optic fibre connection. Difficulties 
were also encountered in sampling bathyal sediments with 
the box corer and with the supporting experiments in the 
vessel's wet lab. Despite everyone's efforts, carrying out the 
proposed scientific plan seemed hopeless right at the start 
of the expedition.

With no time for disappointments, the iAtlantic-Petrobras 
team, assisted by the hydrography and oceanography officers 
on board, put their hearts and souls into the development of 
a contingency plan that could make the best of the remaining 
time at sea. Bathymetry mapping track lines were expanded 
and redefined to cover the full extent of the study area; a 
CTD cast profile was designed to better describe deep water 
masses and currents influencing the seafloor habitats, and a 
box corer sampling strategy was designed to characterise 
bottom substrates and macrofauna diversity at a substantial 
number of pockmarks and other areas of interest. Put into 
practice, this 'Plan B' renewed everyone’s hopes for obtaining 
significant results in this first iAtlantic expedition in the SW 
Atlantic. 

In the following week (10-13 December) seafloor mapping 
progressed and revealed unexpected details about the 
region’s morphology. Ridges were seen rising among 
pockmarks, two of them between 2-10 km long and tens of 
metres high. These intriguing features were speculated to 
be autigenic carbonate features or even large salt diapirs, 
and chances are they were covered by suspension-feeding 
benthic communities, including cold-water corals. Quite 
surprising was the identification of long linear grooves, 
approximately 40 m wide, crossing vast areas and only visible 
due to the high spatial resolution of the MBES system used 
(~24 m). Using UNIVALI's fishing database, it was possible 
to confirm that these were marks made by bottom trawls for 
deep-sea shrimps, some of them more than 15 years ago.

On 14 December the box corer sampling plan began, 
targeting regions surrounding the rims of pockmarks. 
Seafloor substrate was dominated by mud, usually with 
a 5-6 cm of organic matter layer on the surface. Over the 
ridges rising in between pockmarks, the box corer collected 
abundant coral rubble, mostly formed by decayed fragments 
of stony corals Madrepora, Solenosmilia and Lophelia. The 
anticipated incidence of coral aggregations surrounding the 
pockmark area seemed plausible, and even more so when, 
in a stroke of luck, a live black coral colony was captured. 
After long hours of mud sieving, conducted around the clock 
for three days, this find came as a welcome reward for the 
iAtlantic's young researchers. As a final task, an sufficient 
volume of deep sediments was finally collected, allowing 

Multibeam bathymetry data collected during the BR10 expedition revealed new secrets about the seafloor in this part of the Santos Basin. 
Images courtesy Brazilian Navy.
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the lab experiments to be concluded. On 18 December, RV 
Vital de Oliveira started its journey to its home port in Rio de 
Janeiro.

The Santos Basin covers the central sector of the so-called 
Brazilian Meridional Margin (BMM). Located in the vicinity of 
the demographic and economic heart of Brazil, the BMM has 
become one of the South Atlantic regions most impacted 
by humans. For more than five decades, the region has 
been the focus for the majority of Brazil's fishing and oil and 
gas exploration activities. In recent years, sea temperature 
has also increased at an exceptional rate in the region, 
induced by global climate change. Despite scientific efforts 
conducted in the past, baseline descriptions of the region's 
deep ecosystem are fragmented and little is known about 
past, present and future changes or their consequences for 
society. In many ways, no other Atlantic region would seem 
as worthy of an iAtlantic’s ocean ‘health check’. The work 
conducted in the area on board the RV Vital de Oliveira 
produced only a preview of its habitats and diversity. On 
the other hand, it has greatly expanded and added detail to 
existing seafloor descriptions, revealing intriguing geological 
features and making our original expectations about benthic 
communities of the area even more exciting and worth 
studying. In everyone's minds is the thought: "We need to 
go back there".

Students and early career researchers on board also 
acknowledged personal and professional achievements 
during the expedition that went beyond the scientific 
discoveries. For most of them, experiencing daily activities 
on board the RV Vital de Oliveira was like witnessing all their 
studies in oceanography and marine biology come to life, 
in the middle of the SW Atlantic and with a grand scientific 
purpose. Thayse Fonseca, an oceanography student at 
UNIVALI, said "This was my first opportunity to participate 
on a research cruise and actually collect environmental 
data I am used to process and analyse in the lab". Others 
also highlighted learning the value of using knowledge and 
collaborative spirit to overcome the adversities of offshore 
research. Fernanda Alves, an oceanography student at UFES, 
expressed that feeling, saying "There were days of resistance 
and a lot of perseverance but, mainly, of a beautiful union of 
different teams in favour of the same goal". To Julia Alves, PhD 
student at UNIVALI, "It was stimulating to see researchers and 
crew in the search for fast and efficient solutions to the daily 
challenges". It was reassuring to know most felt encouraged 
to pursue a career in ocean science and were ready for more 
days of research at sea. There is no doubt the iAtlantic project 
approach has proven its value in building scientific capacity 
in this part of the Atlantic. 

To read the BR10 expedition blog, please visit www.iatlantic.
eu/br10-expedition

Activities on board the RV Vital de Oliveira, including sampling of cold-water corals and a lot of mud sieving. Images courtesy Jose Angel Perez.

http://www.iatlantic.eu/br10-expedition
http://www.iatlantic.eu/br10-expedition
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RRS James Cook expedition 
JC237 to Whittard Canyon and 
the Porcupine Abyssal Plain

by Veerle A.I. Huvenne, Brian J. Bett, Gareth Carter, Silvia Ceramicola, Susan Evans, Luis 
Greiffenhagen, Rob Hall, Nathan Hubot, Tim Le Bas, Lisa Skein, James Strong, Esther Sumner, 
Josh Tate, Catherine Wardell, Matt Kingsland, Richard Austin-Berry, Konrad Ciaramella, Alberto 
Consensi, Eoin O’Hobain, Dave Turner, Will Handley, Russell Locke, Stephen McDonagh, Emre 
Mutlu, Josua Viera, Martin Yeoman, Eleanor Darlington, Dougal Mountifield & Richard Phipps

Deploying ROV Isis at sunset. 
Image courtesy Veerle Huvenne.
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On 6 August 2022, the RRS James Cook set sail from 
Southampton for a one-month expedition to the Whittard 
Canyon (Celtic Margin) and the Porcupine Abyssal Plain, both 
in the NE Atlantic. The aim was to study different types of deep-
sea environment, and how their ecosystems change over 
time under the influence of both natural and human-induced 
disturbances. Understanding these processes provides 
crucial information for the sustainable management of our 
marine environment, including Marine Protected Areas such 
as the UK Marine Conservation Zone (MCZ) “The Canyons”, 
which is part of the Whittard Canyon system. Because of their 
irregular morphology, submarine canyons host a wide range 
of environmental niches, attracting a highly diverse fauna. So 
far, very little is known about how these communities cope 
with the high (tidal) currents and frequent sediment flows 
typical for submarine canyons, and how they may change 
over time under the influence of increased human activities 
in the area (e.g. bottom contact fisheries). The Porcupine 
Abyssal Plain, on the other hand, is less affected by these 
direct, mechanical impacts, and hence provides a better 
record of indirect changes such as variability in the carbon 
cycle and climate impacts. As observed during JC237, any 
traces of human activities here persist for decades.

The expedition made use of the latest marine robotic 
technologies, including two autonomous vehicles (the brand 
new Autosub5 AUV, and a DeepGlider), the ROV Isis, and the 
new Robotic Cartridge Sampling Instrument (RoCSI) which 

can sample environmental DNA at depth. In fact, it was the 
first science expedition for the new Autosub5 AUV, developed 
at NOC (a sister to Boaty McBoatface), and straightaway she 
set a depth record of 4,842m. She was used to map the 
bathymetry and acoustic backscatter of the seabed, record 
sub-bottom profiles, acquire CTD and ADCP measurements, 
and to take tens of thousands of photographs. In addition, 
she carried the RoCSI, also developed at NOC, which filters 
seawater and preserves the extracted eDNA in situ. Under the 
iAtlantic project, RoCSI was progressed from Technological 
Readiness Level 4 (validated in the lab) to 7 (demonstrated 
in operational environment), and the successful deployment 
on JC237 confirmed that it is now ready to be deployed on 
regular deep-sea expeditions. In parallel, the ROV Isis was 
used to take precision geological and biological samples, 
while the DeepGlider, unique in its kind, characterised the 
properties of the water column from surface to seabed, up to 
3,300m deep.

Although the work in the canyon was challenging because of 
the steep terrain, high turbidity and strong currents, the team 
succeeded in re-surveying some of the locations already 
surveyed in 2015 as part of the ERC CODEMAP project. The 
cold-water coral reef inside the canyon in the MCZ appeared 
in good condition, and in some locations clear evidence 
could be found for coral growth and the arrival of new coral 
colonies. We also discovered new faunal communities of 
conservation interest in the MCZ, including more cold-water 

Above left: Recovering the new Autosub5 AUV.  Above right: Susan Evans preparing the RoCSI eDNA sampler for deployment in the new Autosub5 AUV. Both images 
courtesy Veerle Huvenne.
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coral reefs, sponge grounds and seapen meadows. On the 
canyon interfluves, which are well-known trawling grounds, 
extensive coral rubble was found. Our repeat AUV sidescan 
sonar maps will reveal if trawling intensity in 2022 was 
the same as in 2015. We also deployed a number of coral 
settlement experiments to evaluate if coral larvae might be 
available in the area for recolonisation. A new set of bylaws 
for the MCZ came into place in June 2022, including a total 
ban on bottom contact fisheries, hence the observations 
made during JC237 will act as a baseline to compare future 
development/recovery of the previously trawled areas.

In terms of natural disturbance in the canyon, the DeepGlider 
provided clear evidence of large internal sediment waves, 
with amplitudes up to 200m, in several of the canyon 
branches. Sediment cores and results from a recent mooring 
deployment (Heijnen et al., 2022) have shown that the 
canyon, even if located >200 nm from shore, is regularly 
affected by turbidity currents and sediment flows. However, 
our repeated AUV bathymetry maps did not show any large 
canyon wall collapses between 2015 and 2022. ROV-based 

rock drill samples collected on this expedition will now help 
the evaluation of canyon wall stability, but further study will 
be needed to identify the sources and mechanisms behind 
the turbidity currents.

At the Porcupine Abyssal Plain, the AUV photographed 
extensive areas of abyssal seafloor, which will enable the 
team to evaluate the mesoscale spatial variability in biomass, 
assemblage composition and diversity of the megabenthic 
community. The ROV Isis enabled us to carefully sample 
faunal specimens for taxonomic identification. To our 
surprise, the AUV mapping also revealed some traces from 
former scientific work, carried out more than 10 years ago 
(e.g. epibenthic sled tracks). Those depressions, even if only 
a few cm deep, form traps for both organic matter and litter.

Overall, expedition JC237 provided us with a wealth of 
information about the seabed environment in the NE 
Atlantic – a dataset that will now be analysed with the latest 
approaches in marine image analysis, habitat mapping and 
sedimentology. The cruise also provided a unique opportunity 

Cold-water coral growth in The Canyons Marine Conservation Zone, comparison of coral status between 2015 and 2022. White arrows indicate new colonies or 
significant coral growth. Images courtesy NOC.
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to early career researchers Lisa Skein and Luis Greiffenhagen, 
sponsored by iAtlantic and by the CLASS programme, to 
participate in a large-scale expedition studying the deep sea. 
Lisa and Luis describe their experience in an engaging online 
blog, which you can read on the iAtlantic website: www.
iatlantic.eu/jc237-expedition. 

However, the expedition would not have been possible 
without the efforts, expertise and enthusiasm of the captain, 
officers and crew of the RRS James Cook, nor without the 
input, ingenuity and professionalism of the technical teams 
on board and onshore. A big thank you to all! Last but not 
least, we also thank the NERC CLASS programme (Grant no. 
NE/R015953/1) for funding the cruise.

Above: Organic matter and marine litter 
accumulating in the track of a former epibenthic 
sled deployment at the Porcupine Abyssal Plain. 
Image courtesy NOC.

Right: Enjoying the sunset on JC237. 
Image courtesy Veerle Huvenne.

http://www.iatlantic.eu/jc237-expedition
http://www.iatlantic.eu/jc237-expedition
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An iAtlantic-TRIATLAS collaboration will enhance our 
knowledge of currents and ecosystems in a data-
sparse region of the Atlantic Ocean.

To extend the network of observations in the South Atlantic 
Ocean, two new full-depth instrumented moorings have been 
deployed off the eastern coast of South America. These tall 
moorings will measure variations in the Atlantic circulation – a 
system of ocean currents affecting life in the ocean as well as 
the weather and economy of coastal nations.

The Atlantic Meridional Overturning Circulation (AMOC), 
consisting of an upper-ocean northward flow compensated 
by a southward deep-ocean flow, is a main engine of the 
Earth’s climate system. This upper AMOC cell is connected 
to deep-water formation and sinking in the subpolar North 
Atlantic and upwelling in the Southern Ocean. Beneath the 
upper cell is a weaker abyssal cell, sourced by the sinking of 
dense water near Antarctica.

With global warming the system is thought to become 
weaker. As well as such long-term circulation changes, natural 
variations on shorter timescales occur. These may be due to 
reductions of sinking water in the north, but also to changes 
in the water mass exchange in the south.

"The South Atlantic is particularly important," explains Peter 
Brandt, professor at the GEOMAR Helmholtz Centre for 
Ocean Research. "Changes in the AMOC that result from 
water mass exchanges between the Atlantic and the Indian 
and Pacific oceans, can best be detected in the south, and 
then compared to changes originating in the well-observed 
North Atlantic."

"The South Atlantic is the only ocean basin with a net 
equatorward heat transport, and where freshwater transports 
may be key to AMOC stability. It is also the basin where the 
upper and abyssal overturning cells of the AMOC are both 
important," adds María Paz Chidichimo, leader of the research 

New moorings strengthen the South 
Atlantic observing system
by Maria Paz Chidichimo (CONICET) and Peter Brandt (GEOMAR)

Configuration of the SAMBA-West array in the SW Atlantic: PIES NOAA USA (black triangles), CPIES USP Brazil (yellow circles), ADCP mooring USP Brazil (blue diamond), 
and recently deployed iAtlantic (iA) and Triatlas (Tr) tall moorings EU, CONICET-SHN Argentina, GEOMAR Germany (magenta squares). PIES/CPIES site names on the 
transport line are displayed. White circles represent the nominal positions of the hydrographic CTD/O2/LADCP stations (some stations are not displayed for clarity). 
[Bathymetry (shaded background) comes from the Smith & Sandwell (2007) data set]. The arrows on top represent the surface and sub-surface circulation of the Brazil 
Current (red) and Malvinas Current (light blue) and the deep circulation of the Deep Western Boundary Current (purple). PIES: Pressure-recording Inverted Echo 
Sounders. CPIES: Current- and Pressure-recording Inverted Echo Sounder. Image courtesy María Paz Chidichimo.
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involving the new tall moorings. Chidichimo is a researcher 
at the Argentine Scientific Research Council (CONICET), the 
Hydrographic Service and the French-Argentine Institute for 
Climate Studies, CNRS/IRD/CONICET UBA UMI 3351 IFAECI, 
in Buenos Aires.

The new moorings contribute to the existing South Atlantic 
MOC Basin-wide array (SAMBA) located along 34.5ºS on 
both sides of the Atlantic Ocean. The SAMBA array is a 
component of the multi-national South Atlantic Meridional 
Overturning Circulation (SAMOC) Initiative, established in 
2007 to measure ocean currents and the transport of heat 
and salt at key locations in the South Atlantic Ocean.

While existing measurements in the SW Atlantic are to a 
large extent performed using echosounders situated on the 
sea floor, these new moorings will directly measure seawater 
properties throughout the water column, from the seafloor 
up to the surface.

Data for the future
"We are proud to contribute to the long-term efforts to 
maintain and develop the global observing system," says 
Peter. He emphasises that the goal is to measure changes 
in climate through the coming decades, not only within the 
timeframes of a single research project.

The moorings were deployed as a collaboration between the 
H2020 sister projects iAtlantic and TRIATLAS, contributing to 
the fulfillment of the Belem Statement – the joint declaration 

on Atlantic research between the European Union, Brazil and 
South Africa – as well as bilateral agreements between the 
European Union and Argentina, and with other countries.

Influencing climate, weather and ecosystems
The South Atlantic has received far less observational effort 
than the North Atlantic during recent decades. The lack of 
sufficient physical oceanography information near the coasts 
also limits our understanding of marine ecosystems.

María Paz emphasises the need to enhance oxygen 
measurements in tandem with physical measurements to 
better track water masses and evaluate changes relevant 
to ecosystems in the South Atlantic. "Continuous full-depth 
observations are critical to detect and understand combined 
variations of ocean currents and physical and biogeochemical 
water mass properties associated with climate change," she 
says.

She hopes the new moorings will shed light on the impacts 
of western boundary currents and the AMOC on regional 
weather, climate, ocean extreme events and sea level, as well 
as on the content of heat, salt and oxygen in the water. These 
properties influence ecosystems, marine resources and ocean 
health. "The new observations will improve the capacity to 
model some of the changes and improve predictive tools in 
a region where full-depth continuous in situ observations are 
sparse."

CONICET-SHN and GEOMAR teams deploying the iAtlantic and TRIATLAS moorings in the southwest South Atlantic (ARA Austral, December 2022). Image courtesy 
Michele Baqués.
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Mesoscale ocean eddies determine 
dispersal and connectivity of corals at 
the RMS Titanic wreck site 
by Tobias Schulzki1, Lea-Anne Henry2, J. Murray Roberts2, Maria Rakka3,4, Steve W. Ross5 & Arne 
Biastoch6 
1. GEOMAR; 2. University of Edinburgh; 3. University of the Azores; 4. Dalhousie University; 5. University of North Carolina at Wilmington; 6. Kiel University

The front bow of RMS 
Titanic, as seen by the 
NOAA mission in 2004 
to study the ship's 
deterioriation. Image 
courtesy NOAA Ocean 
Exploration and Research.
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The sinking of the RMS Titanic on 15 April 1912 was one of 
the deadliest and most iconic maritime disasters in history. 
Today the wreckage site lies 690 km south-southeast of 
Newfoundland in waters approximately 3,800 m deep. 
Notwithstanding its monumental cultural legacy, various 
marine species have colonised the wreck over the last 
century. This includes the deep-sea bathyal-abyssal octocoral 
Chrysogorgia agassizii, which has been documented at 
various locations on the Titanic wreck including a quite 
prominent occurrence on the upper rail of the ship’s bow  
(Vinogradov, 2000; Figure 1). 

As isolated but abundant and globally distributed habitats 
on the seafloor, shipwrecks can act as stepping stones 
connecting populations and habitats that are otherwise out 
of reach. The Titanic’s location for now is in the area beyond 
national jurisdiction. Its protection under UNESCO and 
multilateral agreements, its cultural significance and natural 
heritage make the wreck site of the RMS Titanic a unique case 
study for the role this structure plays in marine connectivity. 
Based on velocity fields simulated by a high-resolution ocean 
model (VIKING20X; Biastoch et al. 2021), we calculated 
trajectories of more than 1 million virtual particles to study the 
dispersal of C. agassizii larvae spawned at the wreck site. We 
also ran simulations from possible source populations of the 
corals found at the Titanic to study biophysical connectivity 
of known natural occurrences in the Northwest Atlantic. Due 
to limited knowledge about the larval traits of C. agassizii, we 
relied on a set of experiments releasing virtual particles with 
different larval duration and swimming behaviors.  

The Titanic is located in a highly complex region, in between 
two major current systems. North of the Titanic, the Labrador 
Current and Deep Western Boundary Current (DWBC) 

transport water southward along the slope. After separating 
from the US coast, the Gulf Stream splits into the north-
eastward North Atlantic Current and eastward Azores Current 
just south of the Titanic (Figure 2a).  All these currents were 
shown to generate surface and subsurface vortices of a few 
tenth of kilometer radii, known as mesoscale ocean eddies 
(Schubert et al., 2018; Pickart et al., 1997). Furthermore, the 
Titanic lies at almost 4 km depth, located in an embayment 
of approximately 80 km in diameter that is bounded by the 
shallow bathymetry of the Grand Banks to the north and the 
Newfoundland Ridge to the east (Figure 2a). While its depth 
and large-scale bathymetric setting prevents the major 
currents in this region from directly carrying larvae away 
from the Titanic site, mesoscale ocean eddies are frequently 
observed above the wreck site. 

We found these eddies to play a major role for the dispersal 
from, but also to, the Titanic. As eddies pass over the wreck, 
they are associated with a velocity anomaly, even at 4000 m 
depth. Although this anomaly is small compared to anomalies 
in the eddy core, which is typically located between the 
surface and 1000 m depth, it causes a considerable change 
of the weak mean flow at the wreck site. The sense of rotation 
and position of the eddy determines the direction of the 
flow anomaly. A northward velocity anomaly, caused by a 
strong eddy at mid-depth, must turn west as it encounters 
the shallow bathymetry north of wreck site. This causes 
larvae to spread much further away from the Titanic than 
under average circulation conditions (Figure 2c). Similarly, 
a different positioning of eddies can cause anomalous 
eastward flow into the deep embayment. This eastward flow 
must turn south guided by the shallow Newfoundland Ridge 
and carries larvae southward, against the mean flow direction 
in this area (Figure 2d). 

Figure 1: Photos of the bow of RMS Titanic.  Left: photo from 2004 (credit NOAA Ocean Exploration and Research) with C. agassizii in the center of the top rail.  Right: 
photo from 2021 (image courtesy Ocean Gate Expeditions), showing that most of that C. agassizii appears to be missing.  Note, however, that there are other 
attached octocorals, some of which may be Chrysogorgia spp. and/or Lepidisis spp.
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Thus, the interaction of eddies with the bathymetry generates 
two pathways and allows larvae to reach significantly larger 
distances from wreck than expected from the mean flow. We 
found that the variability of the flow caused by the eddies is 
more important than the effect of active vertical swimming (at 
least with the assumptions made here for realistic swimming 
behaviour), or the season of spawning. 

Eddies were further found to potentially play a role in 
connecting a natural occurrence of C. agassizii on the 
eastern slope of Newfoundland to the Titanic. While most 
virtual larvae released at this position follow the DWBC to 
eventually reach other occurrences off Nova Scotia, the 
interaction of eddies with the DWBC can cause larvae to 
be diverted toward the Titanic (Figure 2a). Nevertheless, a 
large vertical gap separates these two locations and direct 
connectivity is only possible with very specific assumptions 
about larval characteristics. Still, additional stepping stones 
in between would allow for additional scenarios and increase 
the likelihood of connectivity. Although the larvae released 
at the Titanic can also follow the deep slope toward Nova 
Scotia, they do not reach these downstream populations 

even within one year. Therefore, a direct connection is very 
unlikely, but again intermediate stepping stones could make 
connectivity possible.

In summary, our model-based experiments suggest that the 
ocean circulation provides several possible pathways for 
larvae from a natural occurring population on the eastern 
slope of the Grand Banks to the Titanic. From the Titanic 
larvae are carried toward the Canadian Exclusive Economic 
Zone along the deep continental slope, or into the abyssal 
North Atlantic, following two pathways that result from the 
interaction of eddies with the bathymetry (Figure 2b). Since 
the larval characteristics of C. agassizii are mostly unknown 
and the model’s representation of the circulation could 
be imperfect, there are different scenarios of the dispersal 
and resulting connectivity in the Northwest Atlantic, but all 
converge on the role of Titanic as some sort of stepping stone. 
In addition, our experiments provide useful information 
which biological and physical parameters must be better 
understood in order to narrow down the possible pathways 
from and to the Titanic. 

Figure 2:  a) Bathymetric setting of the Titanic wreck. The red cross marks the Titanic position and orange dots indicate natural occurrences of C. agassizii. Exemplary 
trajectories are shown for a release from the Titanic (red) and from the natural occurrence on eastern slope of the Grand Banks (orange). Major currents are indicated by 
arrows (GS: Gulf Stream, NAC: North Atlantic Current, AzC: Azores Current, LC: Labrador Current, DWBC: Deep Western Boundary Current). b) Probability distribution 
of virtual larvae seeded at the Titanic within 90 days after release. The area enclosed by the red contour sums up to 95%. The blue contour shows the Canadian Exclusive 
Economic Zone. c,d) Monthly mean model velocity at 1000 m depth and exemplary trajectories of virtual larvae released at the Titanic in the same months at 3800 m 
depth. Grey contours indicate water depth in 500 m intervals.
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Murray Roberts appointed as a Sargasso Sea 
Commissioner
by Fae Sapsford and David Freestone,  
Sargasso Sea Commission

The Sargasso Sea Commission (an iAtlantic Associate Partner) 
is delighted to welcome a new Commissioner appointed 
by the Government of Bermuda: Professor Murray Roberts, 
Professor of Applied Marine Biology and Ecology in the 
School of Geosciences at the University of Edinburgh and 
iAtlantic Coordinator.

Murray will join six other scientific experts assembled 
to act as the Steward of this iconic high seas ecosystem 
and to keep its health, productivity, and resilience under 
review, as well as to develop safeguard measures for its 
conservation. The Sargasso Sea Commission is appointed 
by the Government of Bermuda with the support of the 
Governmental Signatories to the Hamilton Declaration on 
the Collaboration for the Conservation of the Sargasso Sea. 
The Hamilton Declaration requires that the Commissioners 
themselves be "distinguished scientists and other persons of 
international repute committed to the conservation of high 
seas ecosystems that would serve in their personal capacity". 

The Sargasso Sea Commission Secretariat is also pleased to 
announce that Mrs. Rochelle Newbold, Special Advisor on 
Climate Change and Environmental Matters, Office of the 
Prime Minister, Nassau, The Bahamas, has been appointed to 
serve a second term as Commissioner. Murray and Rochelle  
will work alongside current Commissioners Dr Tammy 
Warren, Senator Wilfred Moore, Professor Stephen de Mora, 
Mr Mark Spalding, and Dr Ana Colaço.

The two appointments were warmly welcomed by Dr 
David Freestone, Executive Secretary of the Sargasso Sea 
Commission, who said "We are very pleased to continue 
to work with Commissioner Newbold, with her expertise in 

diplomacy, and we are delighted to appoint Murray Roberts, 
a distinguished scientist who has supported the Commission 
in myriad ways over the years, though never in the role of 
Commissioner until now."

The Commission would also like to take this opportunity to 
express its sincere gratitude to Professor Howard Roe, whose 
third term as Commissioner has just come to an end, the 
maximum appointment allowed by the guidelines set out in 
the Hamilton Declaration. Howard is an Emeritus Professor 
at the University of Southampton, and has authored or co-
authored many important publications for the Sargasso Sea 
Commission, including the Sargasso Sea’s chapter in the 
first and second UN World Ocean Assessments. Howard has 
formed an integral part of the Sargasso Sea Commission’s 
team of consultants for the International Convention for the 
Conservation of Atlantic Tuna (ICCAT), as well as presenting 
on scientific topics at numerous Sargasso Sea Commission 
events. His expertise on all aspects of the Sargasso Sea 
ecosystem and his institutional knowledge of the Sargasso 
Sea Commission will be greatly missed. 

As of September 2022, the ten Signatory Governments 
to the Hamilton Declaration are the Azores, The Bahamas, 
Bermuda, British Virgin Islands, Canada, Cayman Islands, the 
Dominican Republic, the Principality of Monaco, the United 
Kingdom and the United States. The Commission celebrated 
its five-year anniversary three years ago with a workshop held 
at the Bermuda Institute of Ocean Sciences in March 2019. 
The Sargasso Sea is one of iAtlantic's 12 study areas.  

https://doi.org/10.5194/os-2021-37
https://dx.doi.org/10.1175/JPO-D-17-0261.1
https://dx.doi.org/10.1016/S0967-0637(96)00122-7
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iAtlantic goes to Brazil! Highlights from 
the 2022 General Assembly
After missing two consecutive in-person annual meetings due 
to Covid, the iAtlantic family finally met in Florianópolis, Brazil 
to reflect on progress, celebrate achievements to date, and 
plan for the final 12 months of the project. With around 60 
people attending in person, and a further 45+ participating 
online, for many this was their first time meeting colleagues 
from the project, and for many others this first time since the 
project kickoff meeting in June 2019.

Over the course of five intensive days, participants were 
treated to 48 plenary presentations covering the full breadth 
of iAtlantic’s work. These were complemented by a further 32 
pre-recorded video presentations which informed discussion 
sessions structured around iAtlantic’s five objectives. With 
a year left to go in the project, maximising impact was a 
principal theme throughout the conference, with a number 
of sessions examining the different pathways to getting 
results out into the wider stakeholder community and 
beyond. Contributing to these discussions were colleagues 
from other All Atlantic projects, some of whom who joined 
the two full days of plenary sessions at the start of the week, 
and others who joined for a special ‘Sister Projects’ session 
towards the end of the plenary on Tuesday. During this 
segment, representatives from the AquaVitae, TRIATLAS, 
Mission Atlantic AtlantECO and AtlantOS projects presented 
their work and reflected on lessons learned in carrying out 
ecosystem assessment.

This year’s iAtlantic Hero Award went to Jose Angel Perez at 
UNIVALI (pictured below left) for his fantastic contribution 
to the programme and continued enthusiasm and support. 
Awards were also on offer during the annual iAtlantic photo 
competition, which attracted 32 very high-quality entries. 
After much debate, the judging panel selected the winning 
entry, along with two runners-up and two further images 
worthy of special mention. A popular vote was held among 
the iAtlantic project community, with the results exactly in line 
with the judges’ verdict. Many congratulations to our winners 
and huge thanks to all that took part.

A highlight of the week was the fieldtrip on Wednesday 
afternoon, which offered participants the opportunity to 
continue discussions in a more relaxed setting. A visit to the 
nearby AquaVitae aquaculture facility and the Projecto Tamar 
sea turtle sanctuary provided an insight into local marine 
activities, whilst a stroll along the coastline (or surfing for 
some!) offered a chance to relax and reflect on the meeting’s 
talking points to date.

The week wrapped up with a series of technical workshops, 
including a very productive special session organised and run 
by the iAtlantic Fellows for the Fellows, and feedback from 
the iAtlantic Advisory Board and Science Council members. 

But for many the week didn’t end there! Early on Saturday 
morning, around 20 people transferred to the Universidade 
Federal de Santa Catarina to join a 3-day capacity building 
workshop on deep-water coral taxonomy (see p17). The 
General Assembly was also preceded by a 1-day capacity-
building workshop on ocean governance, led by policy 
experts Ben Boteler, Matt Gianni and Luise von Pogrell, 
with contributions from David Johnson and Vikki Gunn. This 
session examined the current international and regional 
policy landscape for the Atlantic, and focused on ways to get 
iAtlantic’s key science messages across to stakeholders (see 
p18).

For GA2022 photo galleries and more, visit www.iatlantic.
eu/news/iatlantic-convenes-a-successful-annual-meeting-in-
brazil

Left: iAtlantic Hero Jose Angel Perez, UNIVALI

https://www.iatlantic.eu/news/iatlantic-convenes-a-successful-annual-meeting-in-brazil
https://www.iatlantic.eu/news/iatlantic-convenes-a-successful-annual-meeting-in-brazil
https://www.iatlantic.eu/news/iatlantic-convenes-a-successful-annual-meeting-in-brazil
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Cold-water coral taxonomy training school
Florianopolis, Brazil, 15-17 October 2022      by Alberto Lindner, UFSC

The iAtlantic Cold-water Coral Taxonomy Training School 
was held on 15-17 October 2022 at the main campus 
of Universidade Federal de Santa Catarina (UFSC), in 
Florianópolis, Brazil, as a joint event between iAtlantic and 
the Marine Animal Forest of the World COST Action. The 
workshop covered coral taxonomy as well as coral diversity 
and distribution, with focus on hands on experiences 
including observation and identification of cold-water coral 
specimens. A total of 21 participants attended the workshop 
and had the opportunity to observe and study specimens 
of the main groups of corals: Scleractinia, Octocorallia, 
Antipatharia and Stylasteridae. The Milleporidae--a group of 
exclusively shallow-water corals--was also briefly presented.

In addition to Renata Arantes and myself at UFSC, we were 
delighted to teach the workshop alongside Marcelo Kitahara, 
a student of the Scleractinia, and Livia Loiola, a student of the 
Antipatharia. The first day of the workshop focused on the 
taxonomy, evolution and identification of scleractinian corals, 

led by Marcelo Kitahara. In the second day, students had 
the opportunity to observe and examine a large collection 
of octocorals collected off Brazil by the UFSC team during 
the iAtlantic project, in partnership with Petrobras. In addition 
to taxonomy and identification, researcher Renata Arantes 
(iAtlantic fellow) also presented aspects of octocoral evolution 
and distribution. The third and last day of the workshop was 
dedicated to the Antipatharia, or black corals, led by Livia 
Loiola, and the Stylasteridae and Milleporidae, led by myself.

As an instructor of the workshop, I was delighted to observe 
the enthusiasm of young researchers interested in coral 
taxonomy. A general feedback was that the workshop could 
last more days; we will keep that in mind if the workshop is 
offered again! I also thank Vikki Gunn, Anna Gebruk and the 
administrative and laboratory staff at UFSC for the support 
that allowed us to organise and run this activity. Thanks are 
also extended to the MAF Workd project for providing travel 
support for 7 participants at the workshop. 
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Ocean governance in the Atlantic 
iAtlantic capacity building workshop, Brazil, 9 October 2022

by Ben Boteler and Luise Von Pogrell, TMG ThinkTank for Sustainability

Ahead of the General Assembly meeting in Floranopolis, 
Brazil, iAtlantic brought together around 20 researchers to 
participate in a 1-day workshop to enhance understanding of 
key ocean governance processes within the Atlantic region. 
In turn, the workshop aimed to boost capacity of researchers 
to identify opportunities and approaches to impact policy 
with their scientific findings. Organised by TMG Think 
Tank for Sustainability, DSCC and Seascape Consultants, 
the workshop provided information on the importance of 
translating scientific findings to policy and regulatory action. 
Participants discussed the various means and methods of 
identifying and communicating scientific information relevant 
for policymakers and regulators and how to effectively bring 
that information into regulatory processes. The workshop 
provided background on key global processes, such as deep-
sea mining and the International Seabed Authority (ISA), 
fisheries and Regional Fisheries Management Organisations 
(RFMOs), the UN Decade of Ocean Science, marine 
biodiversity in areas beyond national jurisdiction (BBNJ), and 
the climate change treaty, UNFCCC. Of special interest were 
the current negotiations at the ISA on developing regulations 
needed to protect and preserve the marine environment 
from the harmful effects of mining activities.

After receiving an introduction to ongoing ocean policy 
discussions participants were asked to present their work in 
a “science pitch”. While the participants provided innovative 
and engaging pitches, the participants highlighted the 
difficulty of relating specific scientific research to a broader, 
policy relevant audience for fear of oversimplification. It was 
further discussed, how regulators need to make decisions 
despite a lack of information or uncertainties and that these 
too, need to be communicated by scientists. 

In the second session, participants worked in groups to 
identify necessary steps and the right format to communicate 
science to an appropriate policy platform. In this session, 
participants engaged in a group exercise in which they 
identified opportunities to create policy impact based on 
their own research and then sought to identify pathways 
to impact, focusing on: key creating messages for policy 
makers; identifying policy process(es) where research 
findings could make a difference; identifying scientific 
committees or advisory bodies within policy processes and 
opportunities to deliver research findings; selecting modes 
to communicate findings into the processes; and considering 
potential challenges that could hinder success. 
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At the end of November 2022, a group of about 20 on-site 
participants was joined by dozens of online attendants to 
learn about Acoustic Current Doppler Profilers (ADCPs), at the 
Marine Institute (MI) in Oranmore, Galway. The seminar and 
workshop were organised by Eoghan Daly (MI) and iAtlantic 
researcher Christian Mohn (Aarhus University, Denmark). 
Measuring ocean currents and acoustic backscatter is 
important to determine how ocean water moves and how 
biological and chemical particles and constituents are 
transported throughout the ocean. ADCPs are efficient 
tools, available at different working frequencies, to measure 
speed and direction of water currents over a wide range of 
horizontal and vertical distances and resolution. 

ADCPs rely on the frequency shift in waves caused by 
the speed of objects emitting or reflecting a wave. First 
described and proven (mathematically) by Christian Doppler 
in 1842 based on observations of differently coloured stars, 
the concept was soon tested and confirmed for sound 
waves by Buijs Ballot (1845). The change in pitch of sound 
is what ADCPs use to measure current speed. You have 
almost certainly experienced this phenomenon yourself if 
an ambulance with sirens has ever passed you. Based on 
the same concept, an ADCP emits a sound wave at a known 
frequency, this is reflected by particles in the water and if 
there is a change in frequency in the return signal, the speed 
of particles in the water (and thus current speed) is calculated 
by the instrument. So much for the basic operating principle. 
There is, of course, more to obtaining quality, reliable ocean 
velocity measurements, and that is what the seminar and 
workshop were about. 

At the seminar, we heard about a multitude of ADCP 
applications, from vessel-mounted ADCPs (VM-ADCPs, 
installed on most research vessels), lowered ADCPs (l-ADCPs) 
to stationary ADCP installations on benthic landers. Experts in 
each of these applications provided insights on the potential 
and limitations of the technology. Delivering the keynote 
address at the seminar as well as the entire workshop, Julia 
Hummon from the University of Hawai'i offered a tremendous 
amount of experience and knowledge. She discussed data 
quality and trouble-shooting for VM-ADCPs while Gerd 
Krahmann (GEOMAR, Germany) lent his expertise on l-ADCP 
data collection and processing. Ship-based systems require 
special attention and have to be corrected for ship motion 
and heading before water currents can be estimated. This 
seminar provided an overview of the wide spectrum of 
applications in ocean research using ADCP systems with 

a focus on ship-based ADCPs. Efforts and initiatives for 
transparency and open-access for European ADCP data 
were presented by Pascale Lherminier (IFREMER, France) and 
Elaine McDonagh (NORCE, Norway). With talks by Angela 
Mosquera Gimenez (IEO-CSIC, Spain), Felix Butschek (UCC, 
Ireland) and Christian Mohn, iAtlantic was well represented 
at this event. This seminar allowed experts to come together 
and build capacity for ADCP data acquisition and processing, 
attracting an audience of 79 international participants.

Days 2 and 3 were dedicated to data processing from VM-
ADCP systems for in-person workshop attendants using the 
University of Hawai'i dedicated CODAS suite, a collection 
of open-source python programs. Minimal commandline 
experience and interaction is required to process and 
visualise ocean velocity data. While this workshop was 
reserved for on-site participants, Jules Hummon's group at 
the University of Hawai'i has made their documentation and 
tutorials openly available. Recordings of the seminar talks are 
available from Eoghan Daly at the Marine Institute.

Above: Participants at the ADCP workshop and seminar hosted at the Marine 
Institute, Galway. Image courtesy Glenn Nolan.

Historical scientific literature cited:

Ballot B (1845) Akustische Versuche auf der Niederländischen 
Eisenbahn, nebst gelegentlichen Bemerkungen zur Theorie des Hrn. 
Prof. Doppler — Acoustic experiments on the Dutch Railway, with 
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Ship-based ADCP systems and 
measurements  ADCP Seminar & Workshop 29 Nov – 1 Dec 2022

by Felix Butschek, Christian Mohn & Eoghan Daly
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Cold-water corals in aquaria: 
maintenance and experimentation
3-4 June 2023, John McIntyre Conference Centre - Pollock Halls Estate, Edinburgh, UK + online

The workshop aims to provide practical guidance on the 
maintenance of cold-water corals (CWC) in aquaria, offering 
an overview of the different aquaria systems, collection 
methods, feeding and daily care. It also provides talks 
by experienced researchers working with different CWC 
species in aquaria, addressing a variety of techniques for 
ecophysiological research, and using different life stages 
(adult and larval stages). Researchers will also provide 
advice on troubleshooting, how to address the challenges of 
experimental design and how to extrapolate data collected in 
the lab to the natural environment. We believe this workshop 
will be valuable to any researcher interested in conducting 
experimental work with cold-water corals in aquaria.

Organisers: Marina Carreiro-Silva, Okeanos/U. Azores & 
Maria Rakka, Dalhousie University. This is an iAtlantic capacity 
building workshop, organised in collaboration with the MAF 
World COST Action.

Session topics include: 
• Aquaria set up and conditions for CWC experimentation
• Measuring Growth and Metabolic Responses
• Feeding and metabolism
• Experiments under changing ocean conditions
• Reproduction and early life stages in aquaria
• CWC ecophysiology: in situ approaches and transposing 

data from the lab to the field
• Visit to St Abbs Marine Station to see practical examples 

on manipulation of carbonate chemistry, temperature and 
oxygen.

Full details online at: www.iatlantic.eu/events-calendar/cwc-
in-aquaria. Registration deadline 10 March 2023.

The iAtlantic project and SeaMap project are collaborating on 
this workshop to contribute to the development of capacity in 
policy advice, sharing lessons learnt in South Africa on how to 
transfer science into the policy realm so that science is served 
in a manner that can be taken up into policy and decision 
making. The workshop will help emerging researchers to 
influence policy through their science and gain confidence in 
working across the science-policy continuum. This is hoped to 
encourage scientists who may feel intimidated to interact in 
the policy realm and in international workshops, and improve 
their ability to communicate and package their work.

Workshop aims: 
1. Introduce and build an understanding of the science to 

policy value chain
2. Build understanding of mainstreaming and share SANBI 

lessons in this context
3. Build skills in science communication for policy uptake 

Workshop process:
The workshop will involve a range of formats from input 
followed by question-answer time to panel conversations to 
individual reflection and small group work, including case-
based exercises. You can expect to be fully engaged, and the 
success of the workshop will depend on the extent to which 
all participants bring themselves actively into the learning 
process.

Register online here (in-person participation only) by 20 
February 2023. 

All enquiries to Lisa Skein (l.skein@sanbi.org.za)

Science to policy workshop
14-16 March 2023, SANBI, Kirstenbosch Gardens, Cape Town, South Africa

Upcoming workshops

http://www.iatlantic.eu/events-calendar/cwc-in-aquaria
http://www.iatlantic.eu/events-calendar/cwc-in-aquaria
https://docs.google.com/forms/d/e/1FAIpQLSf-xgofnajU12zEDqL0fz7ZfpaTMA2eow08jmVRkmIe2Pvz2Q/viewform?usp=sf_link
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CBD COP15: what is the new Kunming-
Montreal Global Biodiversity Framework, 
and what does it mean for iAtlantic?
by David Johnson, Seascape Consultants

The 15th meeting of Parties to the Convention on Biodiversity 
(COP15), which took place on 7-19 December 2022, achieved 
agreement and adoption of the Kunming-Montreal Global 
Biodiversity Framework (GBF). This framework – with its goals, 
targets, monitoring framework and associated indicators – is 
heralded by some as 'groundbreaking' and 'historic'.  At face 
value it is a much-needed international instrument that will 
guide and inform what many foresee as a last chance to halt 
and reverse biodiversity loss.

The GBF replaces the CBD's Aichi Biodiversity Targets, which 
concluded in 2020 - though none of these targets were fully 
achieved. This new Framework is intended to help achieve 
the CBD's 2050 Vision of a world living in harmony with 
nature where “By 2050, biodiversity is valued, conserved, 
restored and wisely used, maintaining ecosystem services, 
sustaining a healthy planet and delivering benefits essential 
for all people”.  Elements of the new GBF have important 
similarities to the climate debate. For example, the target to 
protect 30% of the planet by 2030 (known as 30x30) is akin 
to the net zero ambition in the fight against climate change. 
Two major shortcomings of the Aichi Biodiversity Targets 
have also been addressed: funding and monitoring. The 
former proved to be the most controversial aspect of the GBF 
negotiations.  Parties expressed significant differences about 
the yearly total of funding needed, how much developed 
countries should support developing countries, and about 
who will manage and distribute resources. The outcome 
– a tripling of existing aid – commits rich countries to pay 
developing countries USD $30 billion per year by 2030.

The GBF’s four overarching Goals are supported by 23 Targets 
up to 2030, and the associated monitoring framework is an 
integrated package but it is complex, onerous and not legally 
binding. For some countries it may be just too difficult and 
expensive to implement. Initial funding actually pledged by 
rich countries falls well short of the GBF’s aspirational targets. 
30x30 is a catchy strapline, but whilst it might be an achievable 
milestone, science suggests it is not enough in itself to 
save the one million plant and animal species faced with 
extinction. How will protected areas be effectively managed? 
Will these protected networks be ecologically coherent, 
connected and representative? Significant capacity building 
challenges remain. Focus is needed on better addressing 
drivers of biodiversity loss and broader engagement of the 
ocean community. 

Ocean issues are spread throughout the GBF. The 2030 
Targets are grouped under three headings as follows:
• Targets 1 – 8: Reducing threats to biodiversity
• Targets 9 – 13: Meeting peoples’ needs through sustainable 

use and benefit-sharing
• Targets 14 – 23: Tools and solutions for implementation 

and mainstreaming

CBD Secretariat presentations explaining and sharing the GBF 
outcome identify a key role for ocean science (i.e., iAtlantic). 
Achieving the 2050 Goals requires understanding of large-
scale ocean change and provision of information to respond 
to agreed indicators. Ocean science must help determine 
where to focus efforts (i.e., locations, habitats), how to best 
structure interventions, and how to monitor the effectiveness 
of these interventions. Enabling conditions must focus on the 
most pressing science capacity needs in order to make sure 
scientific capacity is in place where it needs to be.

Arguably, the 2030 Targets of most interest for iAtlantic 
research relate to targets 1–11. These include reference 
to spatial planning, restoration, protected areas, adverse 
impacts, sustainable exploitation, climate change, 
management and use of wild species, sustainable fisheries 
and ecosystem services. 

A COP15 Final Earth Negotiations Bulletin Vol. 9 No. 796 
dated 22 December 2022 provides a useful summary of 
the Conference and its outcomes online at enb.iisd.org/un-
biodiversity-conference-oewg5-cbd-cop15 

 

Also at COP15...
...17 new EBSAs (ecologically or biologically significant 
marine areas) were approved in the North-East Atlantic. 
These areas were described at a CBD regional workshop 
back in 2019, and have been working their esy through the 
official CBD process since then, culminating in the official 
nod of approval by COP15 in December 2022. These new 
additions bring the total number of EBSAs worldwide to 238, 
collectively covering an area of just over 20% of the global 
ocean. For details of the new EBSAs see https://tinyurl.
com/2wbs6z25

http://enb.iisd.org/un-biodiversity-conference-oewg5-cbd-cop15
http://enb.iisd.org/un-biodiversity-conference-oewg5-cbd-cop15
https://tinyurl.com/2wbs6z25
https://tinyurl.com/2wbs6z25
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New science brief 
highlights likely deep-
sea mining impacts on 
cold-water corals 
Three recent iAtlantic peer-reviewed publications have 
formed the basis for a science brief aimed at highlighting 
the risks of deep-sea mining activities on cold-water coral 
ecosystems. 

The research, carried out by the team at IMAR/Okeanos-
University of the Azores, encompassed modelling work to 
determine the lateral extent of fallout from polymetallic 
sulphide mining-related sediment plumes as well as 
laboratory experiments to examine the toxicological effects 
of sulphide particles on cold-water corals. The results of these 
studies are summarised in a briefing document, produced for 
distribution at the International Seabed Authority's Council 
meeting in Jamaica, on 31 October - 11 November 2022. At 
this meeting, discussions continued on the Draft Regulations 
on Exploitation of Mineral Resources in the Area – informally 
known as the Mining Code. The meeting included a series 
of Informal Working Groups focusing on specific aspects of 
the draft Mining Code, including a group dedicated to The 
Protection and Preservation of the Marine Environment. The 
science brief was distributed to country representatives and 
observers at the ISA meeting.

Key results highlighted in the science brief include:
• Modelling studies in the Azores region project that 

sediment plumes from seafloor polymetallic sulphide 
(PMS) mining operations may disperse beyond the licensed 
mining areas, reaching the flanks and summits of nearby 
topographic features and extending into the bathypelagic, 
mesopelagic, and epipelagic environments.

• Sediment particles contained within such plumes can have 
sub-lethal and lethal effects on benthic sessile suspension- 
and filter-feeding fauna (such as deep-water corals) by 
impairing feeding and respiration. 

• Toxic metals within this suspended sediment – such as 
copper – bioaccumulate in coral tissues and skeletons. 
Subsequent coral death may be due to a combination of 
the toxic and mechanical effects of PMS particles.

• Delayed mortality in corals exposed even to low 
concentrations of copper in seawater indicates that some 
coral species may not recover from the effects of PMS 
mining plumes. Delayed ecosystem impacts must be 
considered when predicting the effects of environmental 
disturbances, such as deep-sea mining, on cold-water coral 
communities.

Research into the likely impacts of deep-sea mining are 
ongoing, with new work to understand the cumulative 
impacts of deep-sea mining on ecosystems that are already 
stressed by climate change expected to yield results this 
spring, hopefully in time for dissemination at the next 
meeting of the ISA Council in late March 2023. Colleagues 
at IMAR have also been involved in public discussions with 
regional and national authorities about the implications of 
these results.  

The iAtlantic science brief 'Scale and nature of impacts from 
mining seafloor polymetallic sulphides' can be downloaded 
at www.iatlantic.eu/resources

Read the full research articles:
Morato et al. (2022) Modelling the dispersion of seafloor 
massive sulphide mining plumes in the Mid Atlantic 
Ridge around the Azores. Front. Mar. Sci. 9: 910940. DOI: 
10.3389/fmars.2022.910940
Carreiro-Silva et al. (2022) Mechanical and toxicological 
effects of deep-sea mining sediment plumes on a habitat-

forming cold-water octocoral. Front. Mar. Sci. 9: 915650. 
DOI: 10.3389/fmars.2022.915650
Martins et al. (2022) Beyond deep-sea mining sublethal 
effects: Delayed mortality from acute Cu exposure of the 
cold-water octocoral Viminella flagellum. Marine Pollution 
Bulletin 183, DOI: 10.1016/j.marpolbul.2022.114051

http://www.iatlantic.eu/resources
https://www.youtube.com/watch?v=W7Cg7RnVAmU&feature=youtu.be
https://www.youtube.com/watch?v=W7Cg7RnVAmU&feature=youtu.be
https://www.youtube.com/watch?v=nGnGBdbRTjg&feature=youtu.be
https://www.iucn.org/theme/marine-and-polar/our-work/international-ocean-governance/unclos/bbnj-knowledge-series
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Good reads
A selection of the latest iAtlantic publications

Marine Sponges in a Snowstorm – Extreme Sensitivity of a Sponge Holobiont to Marine Oil 
Snow and Chemically Dispersed Oil Pollution. Vad et al. (2022) Frontiers in Microbiology, DOI: 
10.3389/fmicb.2022.909853

Making marine image data FAIR. Schoening et al. (2022) Scientific Data, DOI: 10.1038/s41597-
022-01491-3

Seasonal and diel patterns in singing activity of humpback whales migrating through Bermuda. 
Narganes Homfeldt et al. (2022) Frontiers in Marine Science, DOI: 10.3389/fmars.2022.941793

A regional and international framework for evaluating seagrass management and conservation.  
Strachan et al. (2022) Marine Policy, DOI: 10.1016/j.marpol.2022.105306 

Exceptional freshening and cooling in the eastern subpolar North Atlantic caused by reduced 
Labrador Sea surface heat loss. 
Fox et al. (2022) Ocean Science, DOI: 10.5194/os-18-1507-2022

Multiple nutritional strategies of hydrothermal vent shrimp (Rimicaris hybisae) assemblages 
at the Mid-Cayman Rise. Versteegh et al. (2022) Deep-Sea Research Part I, DOI: 10.1016/j.
dsr.2022.103915

Environmental forcing by submarine canyons: Evidence between two closely situated cold-
water coral mounds (Porcupine Bank Canyon and Western Porcupine Bank, NE Atlantic). 
O’Reilly et al. (2022) Marine Geology, DOI: 10.1016/j.margeo.2022.106930

Local-scale feedbacks influencing cold-water coral growth and subsequent reef formation. 
Corbera et al. (2022) Scientific Reports, DOI: 10.1038/s41598-022-24711-7

North Atlantic Current and European Slope Current circulation in the Rockall Trough observed 
using moorings and gliders. Fraser et al. (2022) Journal of Geophysical Research Oceans, DOI: 
10.1029/2022JC019291

Toward ocean hindcasts in earth system models: AMOC variability in a partially coupled model 
at eddying resolution. Schulzki et al. (2022) Journal of Advances in Modelling Earth Systems, DOI: 
10.1029/2022MS003200

A decade of humpback whale abundance estimates at Bermuda, an oceanic migratory stopover 
site. Grove et al. (2023) Frontiers in Marine Science, DOI: 10.3389/fmars.2022.971801
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