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EDITORIAL

Making progress
The Ocean Decade is now well underway and Seabed 2030 – a flagship programme of the
Decade – continues to make headway in its global effort to achieve 100 per cent of the
ocean floor mapped by 2030.
It has been an eventful year so far with Seabed
2030 participating in a range of events to
spread its message and rally the international
community in support of this global endeavour.
I was delighted to form a panel alongside
esteemed individuals: Jyotika Virmani, Lowri
Evans and Catherine Novelli at The Economist’s
9th Annual World Ocean Summit, where we
discussed our mapping targets and how best to
ensure we remain on track to achieve them.
A Seabed 2030 delegation also participated in
Oceanology International – the world’s largest
ocean technology exhibition and conference –
held in London, in March. With the significant
number of attendees spanning across academia,
businesses and government, Seabed 2030
utilised the opportunity to connect with a range
of prospective stakeholders.
We are well aware of the countless benefits
of a complete map of the seafloor – it is not
to be viewed as a novelty, but rather a necessity
if we are to safeguard our future and that of
the planet.
To this end, Seabed 2030 is proud to support
the NIWA-Nippon Foundation Tonga Eruption
Seabed Mapping Project. The Project saw
NIWA scientists set sail to Tonga last month
to survey the ocean around the Hunga-Tonga
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Hunga-Ha’apai volcano which caused a tsunami that
devastated the island and spread throughout the
Pacific earlier this year. The scientists will survey
thousands of square kilometres of the seafloor and
collect video images of the eruption’s impact from
NIWA’s research vessel, RV Tangaroa, and use SEAKIT International’s Uncrewed Surface Vessel (USV)
Maxlimer to conduct further mapping.
Tsunami models and warning systems play a vital
role in protecting millions of lives, and knowledge
of the ocean floor will better enable us to utilise
such systems.
Seabed 2030 was launched five years ago at the
first ever UN Ocean Conference. With the second
UN Ocean Conference fast approaching, we look
forward to a period of reflection on how far we
have come and how much we have achieved since
2017 – over a fifth of the world’s entire ocean now
mapped. But we remain mindful of the task still at
hand, and the global effort it will require in order
to realise.

Jamie McMichael-Phillips
Seabed 2030 Project Director

OCEANOLOGY INTERNATIONAL

A delegation from the Seabed 2030 team attended
Oceanology International (OI) in March. As the world’s
leading ocean technology exhibition and conference, OI
this year celebrated its 50th anniversary, and presented an
opportunity to network with representatives from industry,
academia and government. The team also attended live
demonstrations of the latest innovations within marine
science and ocean technology.
The team’s focus throughout the three day event was on
establishing new relationships with potential contributors
towards Seabed 2030’s mission, as well as strengthening
existing partnerships and finding out about other global
projects, initiatives and products.
Jamie McMichael-Phillips (right) and Fugro’s David Millar at
Oceanology International

The Seabed 2030 delegation with Gill Rodrigues (second from right) of the International SeaKeepers Society at Oceanology International
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INTERNATIONAL SEAKEEPERS SOCIETY

Become a Leader in Ocean Conservation:
A Green Guide to Boating
The International SeaKeepers Society, a non-profit organization that facilitates oceanographic research, education, and
conservation, enables the yachting community to advance marine science and raise awareness on global ocean issues.
SeaKeepers accomplishes its mission through the DISCOVERY Yacht Program, which comprises scientist-led expeditions,
citizen science trips, educational outreach events, and community engagement activities. Vessel owners and captains can
participate in a 10-minute instrument deployment while en route to the next port, an afternoon outreach trip with children, or
week-long expeditions with a team of researchers and scientists. Programming in the United States is accomplished through
its headquarters in Miami, Florida. In 2015, SeaKeepers expanded with a chapter in Singapore headed by Director of Programs
Gail Tay. In the fall of 2021, a position was appointed based in London to start the expansion of programming in Europe.
SeaKeepers Asia focuses on introducing marine science and conservation through the Educational Outreach Program
dedicated to youth. The chapter covers the territories of Indonesia, Vietnam, Myanmar, Cambodia, Philippines, Brunei,
Hong Kong, Malaysia, and Thailand. Since its inception, the chapter has engaged with 14 schools and participated in over 55
projects focused on marine conservation. The efforts in Asia are founded on creating better local awareness of our oceans’
current situation to build a sense of appreciation and commitment to protect, conserve, and restore the marine ecosystem
where possible.
Since early 2021, SeaKeepers Asia and SeaKeepers Headquarters have worked on developing the Carbon Impact Program
(CIP), which was launched to the public by SeaKeepers Asia in November 2021. The CIP is a hub of resources that include
a carbon footprint calculator, blogs that cover topics on eco-conscious living, a recognition page that spotlights vessels
implementing sustainable practices, and A Green Guide to Boating. This manual provides tips and resources for
responsible recreational boating. Vessels now have a comprehensive guide to encourage adopting
boating practices that protect the ocean and reduce their carbon footprint. Download a copy here.
The guide has a foreword by two of the most recognized names in marine conservation and exploration, Dr Sylvia Earle and
Fabien Cousteau, both of whom are on the SeaKeepers Scientific Advisory Council and have been recipients of The SeaKeeper
of the Year Awards in 1997 and 2015, respectively.
“Do not leave shore without a copy of ‘A Green Guide to Boating,’ a wonderfully rich source of wit and wisdom about how
to explore and enjoy the ocean with a light touch, and of inspired ways to safeguard ‘what’s under the boat’ – Earth’s
living blue heart.” – Foreword by Dr Sylvia A. Earle, Marine Biologist, Oceanographer, Explorer, Author, Lecturer & National
GeoExplorer in Residence.
“People of the sea: boaters, divers, surfers, fishermen, and vacationers alike have always had an integral relationship with our
ocean world. For too long, we have taken advantage of our water planet by abusing her as an endless resource and a universal
sewer. In order to do our part, we must not take what she offers; we must nurture and protect her as well. ‘A Green Guide to
Boating’ is an excellent common sense ‘relationship therapy’
book which helps us find a balanced relationship with our
life support system, our ocean planet.” – Foreword by Fabien
Cousteau, Ocean Conservationist & Documentary Filmmaker.
SeaKeepers is supported through the generosity of donors,
many of whom provide in-kind donations as vessels to
the charity. SeaKeepers is able to accept donated vessels
that will help support ocean conservation, education, and
exploration. For more information on the vessel donation
program and its benefits, click here.
Seabed 2030 and SeaKeepers entered into a partnership
earlier this year.
SeaKeepers’ DISCOVERY Yacht YSI Greenline 48’, a coupe hybrid
yacht that was able to participate in a mini-ROV deployment on
electric propulsion.
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TONGA EXPEDITION

NIWA-Nippon Foundation Tonga Eruption Seabed Mapping Project
A rare opportunity to study effects of Tonga eruption
In a rare opportunity to improve understanding of the nature
and impact of a major volcanic eruption, NIWA and The
Nippon Foundation are undertaking a mission to discover the
undersea impacts of the recent Tongan volcanic eruption.
NIWA scientists are sailing to Tonga to survey the ocean
around the Hunga-Tonga Hunga-Ha’apai (HT–HH) volcano
and surrounding regions. They will survey thousands of
square kilometres of the seafloor and collect video images
of the eruption’s impact from NIWA’s research vessel,
RV Tangaroa, and use SEA-KIT International’s Uncrewed
Surface Vessel (USV) Maxlimer to conduct further mapping.
The NIWA-Nippon Foundation Tonga Eruption Seabed
Mapping Project (TESMaP) is being funded by The Nippon
Foundation, and the research is also supported by
Seabed 2030.
The eruption was unprecedented and unexpected – volcanos
of this type were not previously anticipated to erupt so
violently or trigger such large explosions. Dr Williams says
that with similar volcanos around the globe, particularly
along the Pacific Ring of Fire, the eruption of HT–HH
highlights a risk to society from our lack of knowledge
about them.
The Nippon Foundation Chairman Dr Yohei Sasakawa
highlights the importance of this research helping protect
people from similar natural disasters in the future:
“By working together, we have the power to help solve
some of the biggest problems facing society. We hope this
work will help researchers and governments understand
and mitigate the risk of future eruptions, which will be of
particular benefit to countries that lie within proximity
of these threatening natural wonders, like Japan and
New Zealand.”
The TESMaP project will take place in two parts – NIWA’s
research vessel Tangaroa, set sail on 9 April to do the first
part of the surveying. Following that, SEA-KIT International’s
12-metre-long USV Maxlimer, in coordination with Seabed
2030, will remain at sea for an additional month of mapping
and environmental data collection.

Sea-Kit’s USV Maxlimer is prepared for despatch to the Pacific.
Credit: SEA-KIT International

Project leader and NIWA Chief Scientist Oceans Mike
Williams predicts that there will be extensive changes
to the underwater landscape around Tonga: “Before
the eruption, much of the volcano was above water but
now none of it is and the neighbouring islands of Hunga
Tonga and Hunga Ha’apai were reduced in size. We
expect similarly dramatic changes to have occurred in
the underwater topography.
“Submarine cable breakages show impacts up to 50
kilometres from the volcano caldera, implying changes
to the seabed over an area of at least 8,000 square
kilometres. This survey will investigate the impacts of
the eruption in the water column and on the seabed
around HT–HH.”

Scientists will gather acoustic data using echosounders
to determine the shape and structure of the underwater
landscape, including the thickness of ash deposits and the
formation of any new bedforms. This data will then be
compared with previous maps to identify areas for sampling,
so that further changes to the area, such as impacts to
marine life and the seafloor’s chemical composition, can
be assessed.
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SEABED 2030 CENTER UPDATES
Seabed 2030 consists of four Regional Centers and a Global Center
The Regional Centers are responsible for championing mapping activities, assembling and compiling bathymetric
information and collaborating with existing mapping initiatives within their regions. The Global Center is responsible for
producing and delivering global GEBCO products.

Atlantic – Indian
Over the past several months, the Atlantic-Indian Regional Center finished compiling and refining a new regional data
product for inclusion in the GEBCO 2022 grid. This includes 103 new or refined grids contributed by 27 organizations
from 14 countries. The team gratefully acknowledges the efforts of all data acquirers and contributors who are uniting in
common purpose to help meet the goals of the Project. The team continues to improve its data processing and integration
processes in order to optimize data quality and streamline product delivery. Contributions to highlight this quarter include
datasets from Marum - Center for Marine Environmental Sciences, University of Bremen (MARUM), Marine Geoscience
Data System (MGDS), and the latest version of the Global Multi-Resolution Topography bathymetry compilation (version
4.0). Several additional datasets were recently contributed and the team is actively reviewing and integrating these data,
most notably a large dataset from the South African Navy Hydrographic Office (SANHO).
Recent stakeholder engagement included attending events, both virtually and in-person, to engage with stakeholders
from all sectors. During the recent 2022 US National Ocean Exploration Forum (2022 NOEF) our team led discussions
about utilizing data to address societal needs while striving towards ethical and inclusive ocean exploration and data
accessibility. In March, our team participated virtually in the International Indian Ocean Science Conference (IIOSC-2022)
which aimed at assessing the research progress and knowledge gained in Ocean Science between 2016-2020. During
a session focused on geology, geophysics and seabed mapping of the Indian Ocean, we connected with a community of
researchers and described the current state of seabed mapping data coverage within the Indian Ocean. The Center also
strengthened collaborations with colleagues in Canada by hosting a postdoctoral scientist from Dalhousie University for
a short-term visit to contribute to data integration efforts. Lastly, the Center will be holding a virtual Regional Mapping
meeting on 26-27 July. The agenda will be made available in early July. To register, please fill out this form by 30 June.
Center Head: Dr Vicki Ferrini | atlantic-indian@seabed2030.org

Arctic – Pacific
The Arctic and North Pacific Regional Data Center shared by Stockholm University and the University of New Hampshire
held its fourth annual meeting in collaboration with the Antarctic Regional Data Center in Stockholm, Sweden from 21-23
March. The hybrid meeting welcomed 15 participants in-person in Stockholm (including the directors of each Center) and
approximately 30 to 40 virtual participants from around the world over the course of the three days. The meeting was
structured to allow for in-person discussion sessions in the morning, followed by hybrid sessions with presentations in
the afternoons.
A session focused on new data and mapping efforts which included presentations from Italian colleagues on their 2021
expedition to the Arctic on the RV Laura Bassi and their efforts to collect opportunistic bathymetric data in and around
Antarctica was held on the first day. We also heard about efforts in the Argo Float community to extract bathymetric data
from those Argo floats that ground during their drifts and another newly launched effort – Project NEMO, a collaboration
between SeaTrec Inc and the University of New Hampshire (read more on page 9), which is funded by the Schmidt Marine
Technology Partners. A second session on new data and mapping efforts provided updates on mapping gaps around the
Aleutian Islands of Alaska, crowd-sourced mapping around Greenland as well as NASA-sponsored mapping of Greenland
fjords with small multibeam-sonar equipped vessels and robotic vehicles. The day ended with an update from the IHO
Data Center for Digital Bathymetry hosted in Boulder, Colorado.

Continues overleaf
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ARCTIC - PACIFIC continued
Discussions on the second day focused on optimizing approaches for gridding and data flow with important presentations
by Kongsberg Maritime on their new data processing system, launched in collaboration with Seabed 2030 (read more
on page 8). The afternoon sessions continued discussion of new data and mapping efforts with reports on the Italian
Navy’s HIGH North Program; the U.S. Coast Guard Ice Breaker HEALY’s transit through the Northwest Passage as well as
proposed work for 2023 (Canadian Basin and North Pole) and 2024 (transit to Greenland, likely through Arctic basin), the
2022 ODEN data collection (Eurasian Basin, North Pole and Northern Greenland shelf), and planned future ODEN work
including the GEOGEO expedition to northern Greenland in 2024. Final talks in the afternoon session focused on new
technologies with a presentation from Saildrone on their uncrewed transit from San Francisco to Hawaii, and updates on
exciting new autonomous vehicle developments from the Swedish Maritime Robotics Centre.
Center co-Heads: Professor Martin Jakobsson and Professor Larry Mayer | arctic-pacific@seabed2030.org

Southern Ocean
With the new International Bathymetric Chart of the Southern Ocean (IBCSO) v2 publication fast approaching we’ve
developed and successfully launched a new IBCSO website (https://ibcso.org/) and twitter account @ibcso. With our web
presence we want to increase visibility, bring awareness, and spark enthusiasm for the oceans in general and Southern
Ocean in particular. Furthermore, we want to use these information channels to enhance collaboration and encourage
data contributions. By providing news and background information on The Nippon Foundation-GEBCO Seabed 2030
Southern Ocean Regional Centre and IBCSO, we want to share our fascination for the mysteries of the seafloor and this
remote and hostile region of the world’s oceans.
At the moment, the team at the Southern Ocean Regional Centre is wrapping up data acquisition of the past Antarctic
season, including the very successful data collections between 0° and 70°E with the RV Polarstern during Expedition
PS128. In addition, we managed to continuously fill in gaps by shifting each standard transit route. Thus, eventually
“painting the seafloor” stripe by stripe.
After the COVID-19 related pause of face-to-face meetings, the Arctic-Antarctic and North Pacific hybrid mapping meeting,
was a great opportunity to once again team up to advance the mapping of the high-latitude oceans. One of the major
advances of this meeting was the publication of the coverages of measured data (https://www.ncei.noaa.gov/maps/iho_
dcdb/). This crucial information is now available to help all seafarers to find the gaps in the maps in order to contribute
data of uncharted seafloor.
Ms Laura Hehemann Data Manager and Curator, IBCSO
Center Head: Dr Boris Dorschel | southern-ocean@seabed2030.org

‘Road to Atlantis’ discovered in unexplored part of Pacific Ocean
Oceanographers who set out aboard the E/V Nautilus research vessel in April as part of the Ocean Exploration Trust
are exploring unknown regions of the ocean seeking out new discoveries in biology, geology, and archaeology.
The team, who are sharing a 24/7 live stream from the seafloor,
have witnessed incredibly unique and fascinating geological
formations while diving on the Lili’uokalani Ridge within
Papahānaumokuakea Marine National Monument.
During one particular stream, the team happened upon a series of
geological formations with 90-degree fractures that looked like a
paved road far below the ocean’s surface. The discovery
is an example of ancient active volcanic geology.
Continues overleaf
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South and West Pacific Regional Center
The South and West Pacific Data Center has been busy in the last few months with Center Head Kevin Mackay presenting
at the OneOceanScience forum via video link. This major international event, endorsed by the Ocean Decade, was an
opening catalyst to bring the voice of the world’s scientists to society at large, and highlight the essential role of ocean
science in protecting and restoring the ocean and its ecosystems. It has also made it possible to call for shared and open
ocean knowledge to strengthen the protection and regeneration of the ocean and ensure a better convergence of the
climate, biodiversity and ocean agendas. This was a great opportunity to talk about Seabed 2030’s work,
how it is done, and why it is important to us all.
Click here to listen to Kevin’s speech
Furthermore, in our effort to collect more data, the Center has also been promoting the Crowdsourced Bathymetry
Initiative to increase the amount of data collected in the Pacific. A short video was produced to show how small data
loggers can be used to record information from the positioning (GPS) and echo sounding (fish finder) systems of
any type of vessel.
Click here to watch the video
Center Head: Mr Kevin Mackay | pacific@seabed2030.org

Kevin Mackay, NIWA marine geologist and Head of the Seabed 2030 South and West Pacific Regional Center presenting at the OneOceanScience forum

2022 Ocean Award Winners announced

Saildrone Suveyor wins Innovation Award
This award recognises a new technology, product,
service or process that seeks to remedy a problem
affecting the health of the oceans and stands to have a
transformative effect on the marine environment.
The Saildrone Surveyor is a sailboat-like ocean drone,
22-metre wind-propelled autonomous vehicle, carrying
solar-powered multibeam acoustic research sensors.
With 20 Surveyors, Saildrone reckons it should
be possible to map the entire ocean floor in high
resolution within the next decade, as part of the
Seabed 2030 project.
Saildrone USV SD 1047 sailing in the Pacific Ocean
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NEW PARTNERSHIPS & PROJECTS
PROJECTS

SeaKoMap: Seabed 2030 Project utilizes Blue Insight to
optimize seafloor mapping
Seabed 2030 has collaborated with Kongsberg Maritime (KM) to develop and deliver the
SeaKoMaP solution, with the unified goal of optimizing the processing of bathymetric
data. SeaKoMaP – an acronym which stands for Seabed 2030 Kongsberg Maritime Cloud
Processing – will allow Seabed 2030 to use Blue Insight to leverage its extensive alumni
network as a means of simplifying some of the many valid processes from data collection to
the publishing of seafloor maps.
To bring this about, KM will provide Seabed 2030 users with remote login privileges for Blue Insight, KONGSBERG’s
recently-introduced, cloud-based, modular platform for the secure visualization, processing and sharing of ocean data.
Blue Insight enables data to be harvested from any platform, including vessels, USVs and AUVs: it deploys the principle
of sensor fusion, wherein data is streamed from a number of onboard sensors to a local database, from where it is
transferred seamlessly into the cloud for visualization, further processing and distribution to users.
The SeaKoMaP project adheres to a dedicated memorandum of understanding between KM and Seabed 2030.
The pilot project will build upon established solutions such as Qimera, a hydrographic data processing software
package from QPS, but will add an infrastructure that will enable Seabed 2030 to scale one of its many
processing pipelines in order to meet its ambitious target by 2030.

Blue Insight provides an open, modular platform for the processing, visualization and sharing of ocean data across platforms and sensor type
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PROJECTS

Project NEMO
Seabed 2030 Project and Seatrec have launched Project NEMO (Novel Echosounder to Map
the Ocean) as part of a newly signed memorandum of understanding. The project will aid
ocean mapping in some of the world’s most remote and inaccessible areas.
Seatrec – a US-based startup which designs and manufactures energy harvesting solutions that generate electricity
from naturally occurring temperature differences in ocean waters – has brought together an interdisciplinary team of
scientists and engineers to develop an autonomous profiling float with an echosounder to map the seafloor. The novel
thermally recharging echosounder float (called NEMO) is the integration of three technology breakthroughs over recent
years: autonomous profiling floats as demonstrated by the Argo program; the innovative echosounder designed by
Airmar Technologies in collaboration with Innomar Technologies; and the transformative ocean thermal energy harvesting
technology developed by Seatrec.
Project NEMO will start with a pilot demonstration deploying a cluster of NEMO floats to cover an area centered around
Point Nemo – the most remote location on planet earth. Upon a successful pilot demonstration, the NEMO float clusters can
be deployed at selected locations to map the gaps in seafloor bathymetry.

Seafloor data coverage centered around Point Nemo (brown circle). Thin and thick blue lines represent multibeam and single beam ship surveys. Black
and red dots show the charted and uncharted seamounts predicted by the satellite data. Credit: Seatrec
To find out more visit Seatrec’s website
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PARTNERSHIPS

UK Hydrographic Office
Seabed 2030 Project has signed a memorandum of understanding with the UK Hydrographic
Office (UKHO). The parties will work together to advance the industry’s understanding of ocean
bathymetry, in support of the Decade of Ocean Science for Sustainable Development.
As part of its official partnership with Seabed 2030, the UKHO will provide bathymetric gridded map products to be used by
the project within the GEBCO gridded bathymetric data set. UKHO will also share and promote methods and best practices in
technological innovation, infrastructure, and solutions for ocean mapping and bathymetric data management.
The MOU follows the technical cooperation agreement that the UKHO, Seabed 2030 and Teledyne CARIS entered into in June
last year to advance efforts in producing the definitive map of the seafloor by the year 2030.
Commenting on the announcement, Peter Sparkes, Chief Executive at the UK Hydrographic Office, said: “As a world-leading
centre for hydrography, we share the Seabed 2030 vision and believe that the full mapping of the world’s oceans is a key
milestone in supporting safe, secure and thriving oceans. High quality marine geospatial data will play an instrumental role
in Seabed 2030, and we are delighted to actively support and contribute to the project’s mission.”

Peter Sparkes, Chief Executive at UKHO (left) and Jamie McMichael-Phillips, Seabed 2030 Project Director

For further information please contact Pegah Souri at
pegah.souri@shearwater.global
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