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•  On-board processing for  

advanced kinematics
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DRIX O-16, A NEW TRANSOCEANIC USV

• 30+ days endurance
• Full ocean depth payload sensors
• Dual hybrid propulsion
• ROV, ROTV launch & recovery
• Redundant architecture

A unique combination of speed, endurance, 
and payload capabilities.
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T
he fi rst half of 2024 has been a 
buzzsaw of business travel and 
activity, and I write this as I am 
literally fl ying back from business 

one trip, stopping home to change suitcases 
and promptly heading off on another. This 
fl ight home from St. Johns, Newfoundland 
and Labrador, only solidifi ed my conten-
tion that the very best stories, the very best 
business results come from that one-on-one 
interaction, the process of packing up, ship-
ping out and walking into someone’s offi ce/
factory/boat and learning fi rst-hand what 
they’re doing, how they’re doing it and why.

I fi rst made the trek up to St. Johns nearly 20 years ago, and the thing that has always 
stood out from that, plus my three subsequent trips, is the overwhelming hospitality and 
welcome you receive. In this business the word ‘cluster’ is bandied about with frequency, 
ease and sometimes misuse, but in the context of this region and the companies in subsea, 
maritime and offshore energy that power the province’s economy, ‘cluster’ it is in the tru-
est sense. In a scant 50-mile radius is housed a gem of expertise, facilities, leadership and 
technology, with government, academia and commerce working together lock-step with 
a common mission: offer their best and brightest to draw in the world’s best and bright-
est serving subsea, maritime and offshore energy. In the coming months you’ll be seeing 
a wealth of coverage on the region from this Innovation Waves event, which included a 
strong contingent from Innovate UK,  as my colleague Celia Konowe had unfettered ac-
cess to the full breadth of the Newfoundland & Labrador wealth of resources, I’m happy to 
say that on this trip I have again seen dramatic growth and expansion throughout. Speaking 
of Celia this trip was signifi cant as it gave to me the opportunity to fi nally meet in person 
MTR’s contributing writer extraordinaire (pictured above in the fi shing village of Qidi 
Vidi), having only known her from a small, square TEAMS picture since she started as an 
intern in the summer of 2020.  gStay tuned here – as well as in the pages of Maritime Re-
porter & Engineering News + Offshore Engineer – for some in-depth reports and analysis 
on the people, the companies, the technologies coming out of Newfoundland & Labrador.
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Uses standard batteries

1,000’ depth capability

Multiple frequencies available

Operator adjustable settings
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I
n an era when technology is integrated into every fac-
et of our lives, the maritime industry is no exception. 
Ships at sea are increasingly reliant on interconnected 
systems for navigation, communication, and operation. 
However, with this reliance comes the vulnerability 

to cyber threats, making cybersecurity a prime concern for 
maritime safety and security.
The importance of cybersecurity on vessels is often over-

looked. Ships are now equipped with sophisticated electronic 
systems, including navigation, propulsion, and communica-
tion systems, all interconnected through sometimes complex 
networks. While these advancements enhance effi ciency and 
safety, they also present opportunities for malicious actors to 
exploit vulnerabilities.
Vessels conduct routine safety and security drills to ensure 

the crew is familiar with procedures to keep a vessel safe 
from things like pirate attacks or unknown persons sneak-
ing onboard.  However, what happens when the threat is vir-
tual?  There is no panga (a small fi shing boat often favored 
by pirates) loaded with gun-wielding attackers to fend off, 
or suspicious packages to fi nd and secure. Cyber threats are 
amorphous and insidious — and vessels must start preparing 
for these types of attacks. 
One of the most signifi cant threats is the potential for cyber-

attacks to disrupt essential ship systems, leading to naviga-
tion errors, engine failures, or even complete loss of control. 
Such incidents not only endanger the crew and cargo but also 
pose environmental risks, threatening marine life, coastlines, 
and infrastructure.
Moreover, modern vessels are not isolated entities; they are 

part of a broader maritime ecosystem that includes ports, ter-
minals, and maritime authorities. A cyber-attack on one ves-
sel could have cascading effects, impacting port operations, 

maritime traffi c management, and supply chains. While the 
tragic accident in Baltimore in March 2024 that resulted in 
the destruction of the Francis Scott Key bridge and loss of 
six lives was likely mechanical failure or human error rather 
than malicious intent, it is not hard to imagine a similar sce-
nario where a vessel’s control systems are compromised via 
cyber attack. A vessel that has been compromised could be 
driven off-course or intentionally disabled to cause damage 
to a port or other maritime facility. 
To address these challenges, the maritime industry must 

prioritize cybersecurity as a fundamental component of ves-
sel safety and operational resilience, similarly to fi re pre-
vention or anti-piracy measures. This requires a multifaceted 
approach encompassing technology, regulations, and work-
force training.
First and foremost, vessel operators must invest in robust cy-

bersecurity measures to safeguard onboard systems from ex-
ternal threats. This includes implementing advanced fi rewalls, 
security protocols, intrusion detection systems, and regular 
security audits to identify and mitigate vulnerabilities.
Additionally, regulatory bodies and international organiza-

tions play a crucial role in establishing cybersecurity stan-
dards and guidelines for the maritime industry. Compliance 
with regulations put forward by the International Maritime 
Organization (IMO) and the U.S. Coast Guard (USCG) are 
essential to ensure a baseline level of cybersecurity across 
the industry.
To that end in June 2017, The IMO Maritime Safety Com-

mittee adopted Resolution MSC.428(98), Maritime Cyber 
Risk Management in Safety Management Systems, to en-
courage vessel operators to ensure that cyber risks are appro-
priately addressed in existing safety management systems. 
Domestically, the USCG recently requested comments on 

CYBER SECURITY

SAFEGUARDING THE 
DIGITAL SEAS: 

Inside a Cyber Readiness Drill 
Onboard RV Sikuliaq

By Julian Race, M.S.

May/June 20248  

MTR #4 (1-17).indd   8 5/29/2024   10:05:56 PM



Talk with us about how EchoRange+ can integrate into your next survey project.

AIRMAR.COM/ECHORANGE

30/200 kHz

200 kHz

EchoRange™ Smart™ Sensors deliver depth and water
temperature data to any NMEA device. EchoRange+ with  
Echo Envelope Option enables user-defined performance and 
echo waveform for bottom detection to 200 m. Compact and 
cost effective, with multiple mounting options, EchoRange+ is 
the most versatile line of field survey transducers available for 
 autonomous  hydrographic survey and fixed applications.

The Smart™ Choice  
for Hydrographic Survey

Photo and 3D Bathyscape courtesy of SimpleUnmanned, LLC

The Smart™ Choice  
for Hydrographic Survey
The Smart™ Choice  
for Hydrographic Survey

EchoRange_NavSurveyAdAirmar_MTR_MayJune2022.indd   1 4/19/22   2:36 PM

Im
ag

e 
co

ur
te

sy
 O

ce
an

 E
xp

lo
ra

tio
n 

Tr
us

t

9www.marinetechnologynews.com

airmar.com/echorange


proposed modifi cations to the Maritime Transportation Act 
to specifi cally include cybersecurity as a consideration for 
all U.S.-fl agged vessels. 
Furthermore, cybersecurity awareness and training pro-

grams are vital to empower mariners with the knowledge and 
skills to recognize and respond to cyber threats effectively. 
Crew members should be educated on cybersecurity best 
practices, such as identifying phishing attempts, securing 
passwords, and reporting suspicious activities.
Drills are a common method on ships for testing proce-

dures and preparing crew for incidents, and Cyber Incident 
drills are one way to test a crew’s preparedness for a cyber 

attack.  On the Research Vessel Sikuliaq — a 261-foot ice 
capable research vessel operated by the University of Alaska 
Fairbanks — a fi rst-of-its kind Cyber Incident drill was car-
ried out during a voyage from Newport, Oregon, to Seward, 
Alaska, in April 2024. 
This CI drill was designed to simulate a so-called cryp-

tolocker attack on one of the engine control system comput-
ers. The scenario involved a member of the engineering team 
using an accessible USB port on the Integrated Automation 
System (IAS) console to charge their cell phone. The IAS is 
a central control system that monitors and controls various 
critical shipboard functions, such as propulsion and power 

CYBER SECURITY

1https://www.imo.org/en/OurWork/Security/Pages/Cyber-security.aspx
2https://www.workboat.com/coast-guard/new-rules-proposed-to-address-cyber-security-in-maritime-industry?utm_source=marketo&utm_
medium=email&utm_campaign=newsletter&utm_content=newsletter&mkt_tok=NzU2LUZXSi0wNjEAAAGRuKXGB43tTp9k3PG30Zg7h8mSL-bI-
0AX0ClVQAjg7qifHPsd2RTpppwpwuUxCkilO9K7pygWFST7pZFFC5NA8IDeUh8kGX_MWY_kl4jll7fUcoh7E

Image from https://www.upguard.com/blog/ransomware-examples

May/June 202410  
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generation. Unbeknownst to the crew 
member, the cell phone was riddled 
with malware and proceeded to infect 
the control computer. The system be-
came sluggish and eventually stopped 
working altogether before showing a 
Cryptolocker Screen (in this scenario, 
a printout of the below screenshot was 
taped over the console in the Engine 
Control Room). 
Engineers quickly realized that a 

cyber attack was underway and took 
steps to isolate the threat. The infected 
computer was disconnected from the 
IAS network and shut down. Luckily, 
Sikuliaq is equipped with redundant 
control systems, and the parallel com-
puter was found to be free of infection. 
Crew members pulled out the vessel 
Cyber Risk Management Plan (CRMP) 
and followed the steps to report a cyber 
incident. Vessel IT staff were brought 
in to assess the situation and found the 
infection to be contained, and no other 
engineering or other vessel systems 
had been affected.
Performing a Cyber Incident drill al-

lowed crew members to see just how 
damaging a cyber attack could be, and 
gave them an opportunity to test not 
only the vessel’s protocols for cyber se-
curity, but also to use their cyber secu-
rity training in a simulated ‘real world’ 
attack. A drill like this also helps high-
light areas where the vessel’s cyberse-
curity posture is weak, or where areas 
in the Cyber Risk Management Plan 
can use improvement. 
These exercises also help identify 

vulnerabilities within the ship’s cyber 
infrastructure, promoting continuous 
improvement in security protocols. Ad-
ditionally, cyber incident drills foster 
a culture of cybersecurity awareness 
among the crew, ensuring that every-
one understands their role in maintain-
ing the security of the vessel’s systems. 
Such proactive measures are essential 
for safeguarding both the physical and 
digital aspects of maritime operations.
Cybersecurity is not merely a techni-

cal issue but a critical aspect of mari-
time safety, security, and resilience. As 

ships become increasingly digitized 
and interconnected, and at-sea internet 
access becomes faster and more ubiq-
uitous, the need to protect against cyber 
threats becomes ever more pressing. By 
prioritizing cybersecurity measures, in-

vesting in technology and training, and 
fostering a culture of cyber awareness, 
the maritime industry can navigate the 
digital seas with confi dence, ensuring 
the safety and security of vessels, crew, 
and cargo for years to come.

11www.marinetechnologynews.com
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Background
It is to the enduring honor of the U.S. Navy that their medical 

dive offi cers fi rst proposed, then advanced the principles of sat-
uration diving. The implications of that breakthrough changed 
everything about military and commercial diving to this day.
In 1942, Capt. Albert R. Behnke, a USN diving medical offi -

cer, fi rst suggested the principles of saturation diving to solve 
caisson’s disease in bridge building.
In 1957, USN Diving Medical doctors George Bond and 

Robert Workman, Medical Service Offi cer Walter Mazzone, 

HISTORY  DIVING

ABSTRACT: SEALAB III, 
THE DIVERS’ STORY

Figure 1: The SEALAB III habitat was a modifi ed SEALAB II 
structure. Two lower rooms were added for buoyancy. The habitat then 
fl oated off the seafl oor, held down by a center ballast frame. Legs were 
to be extended from the habitat to stabilize it once level in all axes. 
Diver umbilical storage was added to one end. The checkerboard 
DIVERCON I construction project is seen in the distance.  

By Kevin Hardy, Historical Diving Society, MTR Columnist

Editor’s Note: This article is a synopsis of a current 
feature story in the Historical Diving Society’s Journal of 

Diving History, Second Quarter 2024, appearing here with 
their permission.  It is not the story as offi cially told in 

1969. This is the divers’ story. A pdf of the full article plus a 
recorded presentation may be found at https://www.global-

oceandesign.com/articles-and-papers.html.
We encourage readers to download the full text.
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began to test Behnke’s theories as applied to extended dura-
tion deep sea diving. By 1963, Bond boldly began planning a 
series of open ocean seafl oor laboratory experiments. SEAL-
AB was born.

 – SEALAB I (1964) demonstrated the practicality of 
saturation diving in the open ocean at 192-ft, while revealing 
problems of high humidity, temperature control, and verbal 
communication in a helium atmosphere.

 – SEALAB II (1965) placed three teams of 10 divers 205-
ft for 15 days each, and effectively demonstrated that ocean-
fl oor habitation can enable a wide range of salvage and scien-
tifi c tasks.

After sophisticated chamber simulations to 1,000-ft, Bond 
proposed SEAHAB, a permanent manned seafl oor habitat at 
400-ft. Projects and teams could be rotated when weather and 
readiness aligned. 
The USN chose a different direction, and Bond and Mazzone 

were moved to advisory positions. Line offi cers were given 
command of SEALAB III. Bond lamented, “I had become an 
observer, chronicler, and occasional adviser to the project.”
Bond wrote: “… of the thousand-odd people involved with the 

new experiment, only two naval offi cers had previous experience 
with the habitat and with saturation diving procedures—Walt 
Mazzone and I. We were vastly outnumbered by well-meaning 
persons who had acquired sudden intelligence of matters that 
had taken Walt and I our entire naval careers to develop.”
SEALAB III was initially scheduled for summer 1967 using 

a modifi ed SEALAB II habitat. Now under the Deep Submer-
gence Systems Project (DSSP), budgets were increased 10x.
But progress lagged. 
Then the mission depth was pushed to 610-ft.  By late Octo-

ber 1968, SEALAB III was fl oating in the sea off San Clem-
ente Island, tied to the USS Elk River (IX-501). On December 
1, 1968, a representative of the DSSP fl ew out from Washing-
ton, DC to assess the situation. They directed deployment be 
made by February 15, 1969.  It didn’t go well.
With SEALAB III on the bottom, helium leaks, seen at the 

surface, increased to 3,000 scf/hour, an unsustainable rate. A 
half-million cubic feet are lost before salvage dives begin.  
In preparation for SEALAB III, 60 divers trained, 45 divers 

were assigned to 5 dive teams. At sea, 4 men rode the PTC 
(Personnel Transfer Capsule) to 610-ft twice, 3 emerged, 2 
touched the habitat on two dives that lasted between 7-15 min-
utes, and one of them died.

13www.marinetechnologynews.com
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U.S. Navy Board of Inquiry
A U.S. Navy Board of Inquiry (BOI) was convened. Ulti-

mately, the BOI cited carbon dioxide poisoning as the offi cial 
cause of death, and fi xed sole blame on an enlisted man, Se-
nior Chief Torpedoman Paul “P.A.” Wells, a decorated World 
War II Marine Corps veteran and fellow diver. That did not set 
well with the Aquanauts.
Bond wrote in his journal, “Not one of us believed that Paul 

Wells would ever load an empty canister into a Mk IX rig,” 
a sentiment repeated by every Aquanaut that has spoken to 
this author about this topic. Warrant Offi cer Robert A. Barth, 
Aquanaut #1, wrote, “We lost two good divers that day, Berry 
Cannon and Paul Wells.” Aquanaut Andy Pruna, Team 5, said, 
“P.A. was the most capable guy, the most meticulous. I’d dive 
a rig he prepared any day.”  
In the fullness of time, dive logs, journals, and reports by those 

directly involved in the SEALAB III habitat have come to light. 

Problems Abounded
Helium drained heat from divers, garbled speech, leaked 

through seals, compromised electronics, hosed up underwater 
cables and split sheathes.
Several program areas were found lacking:
• Senior leadership’s experience, and their trust in those 

who had it;
• Contractor Oversight and Quality Conformance (QC);
• Breathing systems were never tested at depth.  Breathing 

resistance was high, umbilicals sank, Aquanauts had to con-
tinuously press the system by-pass to get gas;
• Training of Aquanauts was never done at depth;
• Thermal protective suits were never fully tested or func-

tional. On site, there was no hot water for the hot water suits, 
electrically heated suits were pulled for short circuits, and 
there were no dry suits with insulating long underwear.  One 

Aquanaut bought his own 3/8” custom wetsuit;
• The heater in the PTC did not work. The divers are not 

told, and discover this only when in the PTC;
• Helium unscramblers never worked;
• Diver communication systems never worked;
• Plans for habitat deployment and recovery were undefi ned 

in critical areas, such as the umbilical cable between the habitat 
and surface support ship had to be connected during lowering. 
However, it was delivered on a spool with no slip rings, so it 
had to be unspooled and fl aked on deck before lowering;
• The plan to open the habitat entry hatch was not worked 

out. Positive interior pressure kept the 4-ft square hatch shut 
as the diver tried to open it with a crow bar on both dives. 
Topside had a view of a differential pressure gauge, but failed 
to comprehend its signifi cance. In between dives, the interior 
pressure fell and the hatch opened itself;
• Critically, power surges and ground-fault alarms on the 

main power cable to the habitat (440VAC, 3φ, 152kVA) con-
fi rm main electrical shorts to seawater. Topside is aware of the 
hazard before they send the divers down on the second dive. 
The danger is not communicated to the divers.

The list goes on.
On the second dive, Berry Cannon, Aquanaut/electronics en-

gineer, is electrocuted by 440VAC. He dies outright or suffers 
ESD “Electrical Shock Drowning”.  

Responsibility
Paul “P.A.” Wells had no involvement or responsibility for 

any of these problems.

The weight of responsibility rests on those in charge.
Bond stressed, “The Principal Investigator decides where to 

draw the line between acceptable risk and excessive hazard; 

HISTORY  DIVING

Figure 2: A portion of a report titled, “SEALAB III Sequence 
of Events”, compiled by NOSC after the event, likely typed from 
handwritten logs, is shown. The text notes the shipboard effort to 
locate an electrical short to ground by isolating various shipboard 
circuits. They conclude the ground is in either the PTC (Diving 
System) or the habitat. At this point in time, both PTCs are on deck, 
and PTC-1 is being checked off for the next dive. Therefore, the short 
must be in the habitat. 

Figure 3
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the responsibility for the decision be-
longs to that person alone.”
Responsibility for the failure of the 

SEALAB III experimental habitat rests 
with Captain William M. Nicholson, 
SEALAB III Project Manager. 
It is reasonable to conclude that Paul 

“P.A.” Wells had no culpability in the 
abrupt end of SEALAB III.

Conclusions
There is greater evidence that Berry 

Cannon died from electrocution than 
CO2 poisoning.
Paul “P.A.” Wells should be formally 

exonerated, now posthumously, by the 
United States Navy, if only to clear its 
own name, and restore honor to both.

Epilogue
Following SEALAB III, the U.S. Navy 

regrouped and considered the applica-
tions of saturation deep diving in co-
vert operations. It was carried forward 
with astounding results, in particular the 
clandestine projects known as “Opera-
tion Ivy Bells” in the Sea of Okhotsk, 
USSR, 1970’s-1981.
A presentation by the author will be 

made at the SEALAB 60th Reunion, 
July 2024, at the Man-in-the-Sea Mu-
seum, Panama City. 
https://maninthesea.org/sealab-60th-

anniversary/

Figure 4: Senior Chief Torpedoman Paul “P.A.” Wells on deck with his dive buddies.  P.A. 
received a Purple Heart for wounds received as a U.S. Marine in World War II.  He spent the 
bulk of his Navy career working with explosive ordnance and in diving.

Figure 3: Captain William M. Nicholson, SEALAB III Project Manager, (left) his hand on 
the model habitat’s main umbilical cable. Cmdr Jack M. Tomsky, On-scene Commander, and 
Cmdr M. Scott Carpenter, Deputy On-Scene Commander are to the right.  

Figure 4
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NEWS FEATURE  FIRST PERSON

The St. Johns, Newfoundland & Labrador cluster 
is government, industry and academia all moving 
lock-step to innovate and collaborate across the 
subsea, maritime and offshore energy sectors. 
Starting top right and moving clockwise: Capt. 
Christopher Hearn, Director, Center for Marine 
Simulation at Marine Institute; Kelley Santos, Di-
rector, The Launch; Dr. David Molyneux, Director, 
Ocean Engineering Center, Memorial University; 
John Lidstone & Pascal Milord at the additive 
manufacting facility at the new Co-Innovation Cen-
ter; and Shelly Petten, Executive Director, Ocean’s 
Advance. 

All photos by Greg Trauthwein
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Sitting on my Air Canada fl ight home from Newfoundland 
& Labrador, a commercial for the Province comes onto the 
screen – not touting the area’s abundent natural beauth and 
tourist attractions, rather the region’s technical facilities and 
prowess under the banner “Tech is Making Waves.”

Marine Technology Reporter (MTR) was invited to partci-
pate in the late May 2024 “Innovation Waves” event, an invite 
premised not only on the strength of the MTR audience, rather 
the cumulative depth and breadth of parent company New 
Wave Media’s portfolio of brands serving the global subsea, 
maritime, offshore energy, ports and logistics sectors. Innova-
tion Waves was an event that was classic St. Johns, Newfound-
land & Labrador, in that it leveraged the personnel, resources 
and expertise from government, industry and academia. 

Set as a precursor to the O2 conference in Halifax, Innova-
tion Waves drew in too an audience from the UK – 30+ start-

up companies in various stages of development, visiting under 
the InnovateUK banner and seeking to build cross-Atlantic 
technology ties, partnerships and business opportunities.

It was a whirlwind two-plus days in and around St. Johns, and 
the photos on the opposite page represent just a small portion 
of the program and the immense capabilities found in this true 
cluster of subsea, maritime and offshore energy excellence. In 
the coming weeks and months, across our pages – print and 
electronic – in MTR, Maritime Reporter & Engineering News 
and Offshore Engineer, we will profi le and highlight the many 
‘crown jewels’ of the region: the people, the organizations, 
the technology: from the brand new Co-Innovation Center to 
“The Launch” at Holyrood to Memorial University and the 
Marine Insitute to the world-class capabilities of the National 
Research Council Canada (NRC).

– Greg Trauthwein

The Place ... The People ... The Technology ... The Cluster & Collaboration

St. Johns, Newfoundland & Labrador
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DREDGING

DSC 
DREDGING 

HELPS TAKES 
DREDGE 

ACCURACY TO A 
HIGHER LEVEL

Dredging in and around the United States has been on a 
bull run for the last fi ve years, and business prospects look 

strong into the foreseeable future, driven by the need for clear, 
navigable waterways dredged to correct depth – critical to 
keep commerce fl owing. We recently visited with Bill Wetta, 

Senior VP of Product Development & CTO, DSC Dredge, to 
discuss the recently delivered CSD Vaneta Marie.

By Greg Trauthwein
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Bill, can you give us a short over-
view of the company, its capabilities 
and a ‘by-the-numbers’ look at the 
company today.
DSC is a family-owned dredge manu-

facturer, probably the largest dredge 
manufacturer currently in the United 
States. We employ almost 300 employ-
ees and more than 50-plus contractors. 
My dad started a company that became 
DSC back in the ‘70s, but my brother 
and I have been running the company 
since the 1990s.
Today we’ve got four mining dredges 

[under construction] that are all US-
based; fi ve navigational dredges under 
construction, four of which are interna-
tional; seven reclamation dredges under 
construction, six of which are interna-
tional; three contractor general construc-
tion dredges, which are all domestic; and 
a number of upgrades for legacy equip-
ment. In short, we have a workload that’s 
active through 2027.

The dredging market in and around 
the US has been on a bull run for 
many years and counting. When you 
look at your business today and you 
look down the road, what do you see?
Two big things jump out. One, every-

one is concerned with safety and risk. 
There’s a big push to either eliminate or 
reduce the number of people involved 
around and on a dredge, which leads 
to automation and robotic technology. 
Also, everyone is concerned about mak-
ing the planet ‘greener’ and dredging 
more effi cient; there’s a move away 
from traditional fuels to electric sys-
tems, hybrid systems, or cleaner burning 
fuel systems.

You recently delivered the new 
CSD Vaneta Marie to Muddy Water 
Dredging. In the press announc-
ing the unit you said, and I quote, 
“This dredge represents the future 
of dredging technology.”
Vaneta Marie was specifi cally built for 

a certain set of projects in the Gulf Coast 
area, primarily the Calcasieu River, al-

though it will actually did work from 
Galveston all the way to Pensacola. Most 
of the contract dredges, if not all that op-
erate in the United States now, were either 
built as a copy of something or converted.
The market for this dredge is a market 

where we’re doing mostly navigational 
maintenance-type work, where material 
is not that deep, but it tends to be more 
in the corners of the channel, where 
movement becomes really important.
To start, we met with the client that 

owns this dredge and they wanted to 
be able to dig depths to accomodate the 
new Panamax ships. They wanted the 
machine to be ‘green,’ so the machine 
incorporates the latest Wabtec Tier 4 
diesel engines, engines that do not re-
quire any diesel exhaust fl uid system so 
they’re green right out the box without 
any add-ons.
The dredge, because it’s diesel-electric, 

can take power from the grid; so this 
machine could run strictly off of an um-
bilical cord. Because we’re in a hurricane 
area, it’s also designed so we can export 

BILL WETTA, 
SENIOR VP OF PRODUCT 

DEVELOPMENT & CTO, 
DSC DREDGE
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the power off these engines to power a city or a plant. So it’s 
basically an eight-megawatt power plant that becomes a dredge. 
The dredge is ergonomic and spacious; it’s very simple to 

operate. The operator runs the whole dredge with essentially 
eight buttons; there’s not a lot of fancy joysticks and controls. 
The screen that he operates from will fl ip screens as he ac-
tivates controls. So he’s only looking at the function on the 
dredge that’s being operated at the time.
It’s got the fastest swinging and stepping capability of any 

dredge in North America, and it can reposition on its carriage 
extremely fast. It incorporates an underwater pump and a car-
riage on the back, which both are scored as additions for Corps 
of Engineers contracts. So Muddy Water will get a bonus on a 
contract because of the underwater pump and because of the 
carriage.
It’s got a sanitation system that can treat sewage and drop it 

overboard. But it can also go in areas where there’s no over-
board dumping [courtesy of its hold tanks].
The fuel system is redundant, and it has three big Wabtec 

gensets, typically only operating on two. 
As I mentioned earlier, the control system is simple, and it 

can be remotely viewed or remotely controlled. This dredge 
has full cellular and Starlink connectivity; so pretty much 
anywhere in the world you can view the cameras, the dredge 
control system, the history, and take control of the machine if 
you’re given permission.
The dredge has 72 void tanks, each monitored for water/

fl uid levels. So if the dredge ever got hit or had a problem, 
you would know immediately which tank had a problem. All 
of the equipment on this dredge is mounted above deck, so 
there’s nothing below deck other than the storage for the sew-
age and fuel. There’s no bilge area that could cause a sinking, 
and as I mentioned, all tanks are monitored, and because of 
that the insurance companies give [the owner] a reduced rate.
The dredge has full production monitoring. It includes all the 

DSC benchmarking tools, and it incorporates our DSC Vision 
and Dredge Rx systems.

With all of this technology, what kind of effi ciencies 
are they going to gain from this cumulative tech that 
DSC Dredge delivered?

There are a lot of computers on the dredge, and for tradi-
tional dredge operators, that can be scary. But when you sit in 
the chair of the dredge, there’s basically two screens and eight 
buttons. One screen looks like a video game, and that’s DSC 
Vision: a rendering of what the bottom looks like in a 3D-
colored map. The other side [are the] gauges that the operator 
looks at to control the dredge. The operator doesn’t have to 
be aware of everything around him [as that’s] handled with 
the automation system. If there is a problem, he and the chief 
engineer will be notifi ed.

The swing speed is automated on the dredge. The cutter 

speed is automated on the dredge, too. The dilution control 
is automated, the dredge pump speed is automated. Then as 
the dredge goes online and starts working a few jobs, we’ll 
automate the stepping time, the carriage time. The depth, the 
swing direction will all be automated as well. So we’re mak-
ing it where the operator really needs to just focus on produc-
tion. He doesn’t have to focus on a bunch of auxiliary things; 
so we’re thinking that that’s going to make it very productive.

I know we had discussed the Wabtec engines in brief, 
but can you discuss why the Wabtec engines were cho-
sen for this installation?
These are the only engines in this class that can be [EPA] 

Tier 4 without a bunch of post-treatment or diesel exhaust fl u-
id. Looking at the exhaust, it’s pretty clear you don’t get any 
black smoke with the engines. It sips fuel compared to some 
of the higher speed engines.
We’ve run this engine before on a Port of New Orleans 

dredge, two cylinders smaller, and it’s been running for years 
and been very productive. 

Can we take a little bit deeper dive into the DSC Vision 
and the Dredge Rx remote monitoring system? 
DSC Vision is a multi-beam sonar that’s attached to the 

dredge, and sonars typically don’t really work unless there’s 
movement. What’s been done in the past is there’s been rotator 
arms put on, or you actually run a boat around the dredge,. But 
we use the motion of the dredge to create the motion for the 
sonar. So we’re looking at a line perpendicular to the center of 
the dredge, maybe 100 feet forward of where the cutter head 
is, and all the way back behind where the ladder pivots at the 
trunnion. We look at that line, and as the dredge pivots from 
left to right, that line becomes a plane and it paints what the 
bottom looks like.

TECH FEATURE  DREDGING 
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When an operator shows up on a Corp 
job, before they start digging, they can 
make a pass to the left and a pass to the 
right, and basically they can see every-
thing on the bottom, real time, that’s 
in front of them and behind them and 
they know if the job that they’re going 
on even resembles what the plan was. 
Then as they start digging, it’s real-time 
updating so they can see the changes 
they’re making in the channel. They can 
also see what’s caving in behind them. 
So if the dredge advanced a hundred feet 
and the whole bank caved in, they would 
be able to see that real-time, back up and 
fi x that, rather than having to wait for a 
survey crew to come on board.

Given all that we’ve discussed, with 
the incredible technology that’s built 
on this new dredge, perhaps it’s a 
little silly to ask, but what’s next?
Broadly speaking, on the mining sec-

tor, mostly in inland ponds, I don’t think 
past the year 2025 we’ll build a dredge 
that requires a human. I would imagine 
that all of those machines will be fully 
robotic and that’s both from a safety and 
a productivity concern. You can’t quite 
do that on a navigational job where 
you have ship and boat traffi c, but the 

systems are going to become more and 
more automated.
I think you’re going to see more die-

sel-electric machines that can run off 

the grid, and then eventually, you’ll see 
systems that are running ammonia or 
methanol or even hydrogen to reduce 
emissions even further.

Images courtesy DSC Dredge
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CUTTING THE

There is a fl urry of development 
underway to cut seafl oor 
seismic and geotechnical 

survey technologies free from 
on-site control. 

By Wendy Laursen

Source: PXGEO

AUTONOMY  SUBSEA SURVEYS 
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E UMBILICAL

PXGEO’s MantaRay is a 
hovering autonomous underwater 
vehicle engineered to deploy and 
recover ocean bottom nodes with 
minimal impact to the ocean fl oor. 
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T he deeper you go, the quieter the ocean be-
comes. It’s something that Kyrre Tjøm is 
exploiting in his back-to-basics approach to 
ocean bottom nodes (OBNs). Like his com-
petitors, the CEO and Founder of iDROP, is 
developing autonomous OBNs that can de-

ploy themselves on to the seabed without ROV support.
The current method for laying the nodes, which catch re-

fl ected waves during seismic surveys, involves specialist ves-
sels and specialist crews. It only takes one member of the team 
to fall sick to disrupt an entire survey schedule, says Tjøm. 
That’s how in-demand the expertise is.
He has caught the attention of Woodside, ExxonMobil and 

others. Unlike his competitors, Tjøm is avoiding high-tech 
complexity above and below the surface. One way he is do-

ing this is to exploit the quiet ocean fl oor to enable his Oce-
anid OBNs to communicate with others in the swarm and 
with the ship, using acoustics. This is facilitated by having 
upright OBNs that aren’t obstructed by seafl oor topology. 
OBN-to-OBN communication is used for navigation and, 

as a swarm, to produce relatively small but high resolution 
seismic datasets. In the future, it will enable the swarm to 
report back to the launching vessel even if the vessel has 
moved beyond the reach of an individual OBN.
The OBNs are designed to glide to the seafl oor without 

the need for ROV help or DP-positioning mother vessels. 
As part of their patented autonomy, the OBN’s will use 
fl ight data to create a current profi le as they traverse the 
water column at a predefi ned heading, constantly adjusting 
angle of attack to create the required lift to navigate au-

AUTONOMY  SUBSEA SURVEYS 
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Ocean Infi nity’s Armada surface 
robot vessels only require a skeleton 
crew because data processing and 
payload control is conducted from 
onshore operations centers. 
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“Geotechnical drilling 
and sampling will 
evolve towards fully 
autonomous operations 
on the seafl oor.”

– Andrew Galbraith, 
Managing Director of Ocean Infi nity
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AUTONOMY  SUBSEA SURVEYS 

tonomously into position while the deployment vessel has 
moved on.
Where other autonomous OBNs use 50% of their battery 

power for launch and retrieval operations, iDROP’s gravi-
ty-based OBNs use around 5%. They use their rudders and 
landing gear to slow their descent prior to landing and cor-
rect their vertical inclination before mechanically deploying 
their payload of sensors into the seafl oor. As there’s no need 
for ROVs or umbilicals, if one OBN fails its target spec, it is 
easy to deploy another.
Each OBN is about a meter long and weighs around 25 

kilograms. The whole swarm system is containerized, up to 
250 OBNs per container, and suitable for deployment by the 
deck crew of an OSV without ROV support. “We can scale 
it down to one OBN or up to 7,000. It doesn’t really matter. 
It’s just a number of containers,” says Tjøm. “Deployment 
is 50% faster than with ROVs, and recovery is 50% faster.” 
Along with greater simplicity comes a 95% drop in GHG 
emissions, he says. 
iDROP and some of its competitors expect to move beyond 

pilot testing this year. His competitors have similar goals, 
claiming reduced emissions and dramatic reduction in de-
ployment logistics. Last year, Blue Ocean Seismic Services 
claimed its autonomous OBNs outperformed ROV-posi-
tioned OBNs. PXGEO uses hovering autonomous underwa-
ter vehicles rather than ROVs, claiming they are capable of 
deploying and recovering OBNs signifi cantly faster and with 
better precision than traditional methods.
Ocean Infi nity is not removing ROVs from its autonomous 

processes, but it is removing on-site human supervision. 
This year, the company signed an agreement with Shell for 
the provision of lean-crewed and robotic geophysical and 
geotechnical services. This includes using Ocean Infi nity’s 
Armada surface robot vessels of various sizes which only 
require a skeleton crew because data processing and payload 
control is conducted from onshore operations centers. 
Andrew Galbraith, Managing Director of Ocean Infi nity, 

says that while ROV-based survey operations are integral to 
the Armada solution, the difference lies in their integration 
within a comprehensive system. “ROVs are launched, recov-
ered, and operated from a mother Armada vessel, alongside 
various other payloads like Ocean Drill, SonicCorer, Infi nity 
CPT and AUVs. This consolidated approach optimizes ef-
fi ciency and coordination in offshore operations.”

Ocean Infi nity has already entered the offshore wind geo-
technical market with its newly developed autonomous cone 
penetration test (CPT) device, Infi nity CPT 250. Last year, 
for the Ossian wind farm, deep push seabed CPTs, seabed 
seismic CPTs and vibrocore operations were carried out re-
motely using over-the-horizon commands sent via a remote-
control system.
Recent advancements in AI and in low orbit, low latency 

satellite communications which have greatly enhanced re-
mote control solutions and real-time data transfer have made 
it possible to do this. Infi nity CPT and other payloads com-
municate directly with control systems on the mother vessel 
via a lift umbilical. The vessel’s control systems communi-
cate via satellite to the remote control center and the cloud. 
Infi nity CPT can receive mission statements and execute 
them with minimal supervision. The data is automatically 
processed and reported to clients.
Galbraith sees a future where geotechnical drilling and 

sampling will evolve towards fully autonomous operations 
on the seafl oor. This includes autonomous Ocean Drills ca-
pable of investigating the sub-seabed independently, retriev-
ing and storing soil samples with minimal human interven-
tion. Intelligent control system software will facilitate this 
autonomous functionality, requiring only a mission state-
ment for the robot to complete tasks optimally. 
Robots such as Ocean Infi nity’s Ocean Drill or SoniCor-

er rely on an array of sensors that are used by algorithms 
to allow the robot to interface with the environment that it 
encounters during the completion of a given task. The data 
from the sensors will also be used to supervise or monitor 
the status of the robot and to allow the human monitor to 
intervene if needed from a remote location. 
As more offshore operations are completed and Ocean In-

fi nity’s systems are proven to be effective and reliable, they 
will require less supervision. For example, part of the control 
system for Ocean Drill includes a product called Smart Drill 
which will eventually replace the need for a human driller 
who makes operational decisions. Smart Drill relies on a 
training data set relevant to a target borehole to plan and drill 
it in an effi cient way with minimal supervision.
Ultimately, the Amada vessels themselves will operate 

without any onboard crew. They will use zero emission fuel 
and perform offshore data acquisition and intervention op-
erations down to depths of 6,000 meters.
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Your Sensors. Our Software. Survey The World!
HYPACK gives you a clear view above and 
beneath the surface. We offer software for all 
of your hydrographic and dredging needs. 

HYPACK®   |    HYSWEEP®   |    DREDGEPACK®
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Ocean Infi nity has entered the 
offshore wind geotechnical 
market with its newly developed 
autonomous cone penetration test 
(CPT) device, Infi nity CPT 250. 

iDROP’s Oceanid OBNs to 
communicate with others in the swarm 
and with the ship, using acoustics. 
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SUBSEA SURVEYS

ARGEO

All images courtesy Argeo
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We recently sat with 
Trond Crantz, the founder 

and CEO of Argeo, a 
subsea service provider 
whose offerings span 
from acquisition to 

actionable data. Now, 
a year later, we spoke 

with Crantz to see what’s 
new with Argeo, as well 
as gain further insight 

into the company’s 
recent contract with 

Woodside Energy, new 
vessel and technology 
acquisitions, and AI/

software development 
for data synthesis and 

communication. 

By Celia Konowe
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Trond, welcome back. We did a feature on you 
about a year ago in our March-April edition. What’s 
new for Argeo since?
It’s been a lot, I can tell you. It seems like the last time I spoke 

with MTR, it was two, three years ago now—that’s how much 
has happened. But at the same time, we’re still fi nding our 
feet. A year ago, we had just acquired Argeo Searcher, which 
was one of our fi rst subsea survey vessels and had started our 
fi rst ultra-deep-water projects. And since then, we’ve added 
so much more. The Searcher has completed several hallmark 
projects for prominent customers like the Norwegian Petro-
leum Directorate, Shell in Nigeria and the National Centre for 
Polar and Ocean Research (NCPOR) in the Indian Ocean.
We’ve rolled out our newest AUV line with Hugin Superi-

ors and bought our newest subsea vessel, the Venture, from 
Shearwater while also bringing them in as a shareholder. The 
Venture was used by TotalEnergies for their Namibia develop-
ment project Venus and is mobilized there, as we speak. We’ve 
also commercialized and proven the Argeo LISTEN system 
for subsea integrity inspections and proven its capability as a 
deep-sea mineral detection and resource estimation tool. Last-
ly, the Searcher is active in the Calypso fi eld in Trinidad and 

Tobago as part of a contract with Woodside Energy. 
If someone had told me one year ago that what we would 

be doing now, I wouldn’t have believed it. I’d think it would 
be impossible, but there’s been fantastic teamwork and spirit 
throughout the company, which has obviously grown. We 
have now 80 employees, both onshore and offshore, and that 
continues to grow as we develop more projects and techno-
logical advancements. 

Out of all those projects you mentioned, is there 
one that was either your favorite or one that chal-
lenged Argeo? 
That’s the thing—they almost all are because a lot of what 

we are doing comes from teamwork. And of course, when 
you’re moving into this, you’re apprehensive. Will it work as 
we have tested? Will it give the results that we hoped it would? 
With NCPOR, we’re trying to prove that these sensors can be 
used for identifying mineral resources at nearly 6,000 meters, 
which is basically unheard of. We’ve spent a lot of time de-
veloping the sensor system and when something works, it’s a 
special moment for everyone involved, from the technology 
developers to the operators and so forth. 

SUBSEA SURVEYS

When we started all of 
this, we knew that we 

could choose to be one of 
the best. That’s always a 
strategy, but we chose to 
be unique in what we do 
and to bring something 

new to the fi eld.

Trond Crantz, 
Founder & CEO of Arego
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You’ve had great successes this far? How will you 
maintain this drive and uniqueness for years to come?
First, we aren’t a company that stands still. We always move 

on. We have a portfolio of intellectual property that goes in 
sync with our technology development in three verticals—oil 
and gas, marine minerals, and renewables. We harness this in 
new sensors that can open new frontiers in terms of explora-
tion—either in deeper water or in previously mentioned proj-
ects like offshore wind. This combination of technology as a 
service to deliver superior products is really what we’re about.
When we started all of this, we knew that we could choose to 

be one of the best. That’s always a strategy, but we chose to be 
unique in what we do and to bring something new to the fi eld, 
which is somewhat of a heritage as well. Combining in-house 
engineering and technology into production systems and do-
ing those types of job ten times faster with superior quality—
that’s Argeo. And as we became good at that, we also said 
that, “Okay. I think the customer would like us to deliver our 
products from our fi eld units to have rapid answers to their 
questions.” That makes us a bit special, I hope.

Let’s switch gears to dive into your recent projects, 
including the contract with Woodside Energy. Can 
you tell me a little bit about Argeo’s role in that, what 
value it brings to you, and the vehicle being used?
Absolutely. We’ve known Woodside for some time and we’ve 

been talking with them about the Calypso fi eld. Our contribu-
tion is the Argeo Searcher with the new Hugin Superior. It’s a 
big project for us as a company; we’re positioning ourselves 
within the oil and gas sector, which is massively important.
We recently purchased two new Hugin Superiors, with all 

bells and whistles of sensors included. In addition, we fully 
integrated our own Argeo LISTEN system. The superiority of 
the AUV lies in the production facility of the vehicle (6000m) 

dual-HISAS which doubles the swath with and production 
speed, CathX cameras and laser, and the endurance of up to 
60 hrs of real acquisition time. It is the most advanced AUV 
on the market to date, hands down.

As an expert in the fi eld, what do you see as the fu-
ture of ocean surveying and subsea sensing?
How long is a rope? There’s a huge and very fast cycle of 

technology, which is ongoing. It never stops. We’ll see big 
changes in terms of the vehicles we use, what they can do, 
and how they can achieve the things that they do. I think that’s 
what everyone sees. But we’re thinking, more specifi cally, 
how does machine learning and AI help us interpret data? 
To give an example—with all the sensors turned on our Hu-

gin Superior, for say 48-50 hours, we acquire up to 10 terabytes 
of data. Imagine sifting through all of that. It takes a long time 
today, but we’re working on algorithms to help us pick out im-
portant pieces. Another thing we’re working on is to make the 
data live for the client. We’re developing a new data platform 
that allows more live interaction with data for decision making. 
There’s a lot going on the computer side to make things go fast-
er, easier, and to be able to give more sense of what we’re seeing.
We have an in-house data platform called Argeo SCOPE that 

integrates all the data from our LEDs, allowing both our internal 
employees and our clients to interact with the data. We’ve also 
made good use of Elon Musk’s Starlink to get data to shore, which 
has been an enormous step forward in terms of access to our ves-
sels. I can have a Teams meeting with our vessel in the middle of 
the Indian Ocean today. This was a fantasy 20 years ago.

Trond, do you have a fi nal message to close us out?
What to expect from Argeo: We’ll bring out more vessels, 

more tools, more vehicles, and more sensor systems—and 
with the pace that we’ve had so far, it won’t take long.

SUBSEA SURVEYS
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FEATURE  DRONE SURVEY

B
EAUFORT SEA ICE, near Utqiagvik, Alaska — The 
train of 10 snowmachines snaked slowly across the 
snow-covered sea ice toward the small tent far ahead, 
a single drop of yellow paint on a textured white can-
vas whose edges couldn’t be seen.

The collection of University of Alaska Fairbanks scientists 
and technicians and participants from Boise State University 
drove in single fi le past driftwood and whale rib bones poking 
upward through the frozen Beaufort Sea’s near-shore reaches. 
This place, just a few miles from the northernmost U.S. city 

of Utqiagvik, is where the remains of subsistence-harvested 
whales are brought to keep scavenging polar bears from town. 
These are the lands and waters of the Inupiat people.
A locally hired polar bear guard shadowed the science team, 

shotgun strapped to his snowmachine. 
The weather was good on this mid-April Wednesday morn-

ing just beyond the northernmost tip of the United States, with 

scant wind and thin wisps of cirrus clouds strung across a 
nearly empty blue sky. The sun, which rose at 5:56 a.m., had 
been up for two hours.
A near-perfect day for science. For now.
It was also near-perfect conditions for the two drones helping 

collect data for the Lightweight Airborne Snow and Sea Ice 
Thickness Observing System, or LASSITOS, project. 
LASSITOS was the main effort on this day on the Beaufort 

Sea ice, though as often happens during fi eldwork some team 
members were collecting data for other related projects.
The LASSITOS project is funded by the National Science 

Foundation and led by University of Alaska Fairbanks Geo-
physical Institute Research Professor Andy Mahoney. He 
leads the institute’s sea ice research team, which had several 
members on the ice.
Mahoney explained the work a day earlier when the team 

was working closer to town.

By Rod Boyce, UAF Geophysical Institute
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SOLID SCIENCE
UAF researchers use drones to test new instrument 

for measuring sea ice and its snow cover.
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“We are developing an instrument package capable of being 
deployed by a drone that can measure both sea ice thickness 
and snow depth at the same time,” Mahoney said. “These are 
two pretty fundamental properties of Arctic sea ice.
“We’re really good at telling by satellite how much sea ice is 

covering the ocean,” he said. “Measuring the thickness of that 
sea ice is more of a challenge. We’re developing an instrument 
that will allow us to make those measurements over large ar-
eas with a drone.”
The drone work was accompanied by other “ground truth” 

tasks to validate the data from the airborne instruments: auger-
ing ice holes to measure ice thickness, water depth and ocean 
salinity; and making thousands of snow depth measurements 
using a device called a magnaprobe, somewhat like a modifi ed 
ski pole that can measure snow depth and ice topography. 
The LASSITOS project fi lls a knowledge gap. The project’s 

NSF description states that “methods of observing sea ice 
thickness at regional or basin scales with suffi cient accuracy 
and resolution to capture growth and melt processes, detect 
hazards, or assess habitat quality are lacking.”
The long-term goal is to get ice thickness and snow depth data 

from a single drone payload. At this development stage one 
drone carries an electromagnetic induction instrument hanging 
from a 10-foot tether and another drone carries the snow radar.
The drone carrying the induction instrument belongs to the 

Alaska Center for Unmanned Aircraft Systems Integration, a 
unit of the UAF Geophysical Institute.
The Boise State University team provided its own drone and 

pilot for the snow depth component. 
“Over the last three years, we’ve been working with NASA,” 

Boise State Associate Professor Hans-Peter Marshall said. 
“This antenna was designed for spaceport applications, but 
the radar has been custom designed for snow.”
Boise State also provided a ground-level snow-penetrating 

radar attached to a snowmachine to capture additional data 
and to validate data acquired by the drone-borne radar.

The electromagnetic induction instrument — dubbed LEM, 
for LASSITOS EM — was in its fi nal testing on this mission 
to Alaska’s Arctic Ocean coast.
Achille Capelli, a postdoctoral fellow at the Geophysical In-

stitute, designed and built the LEM over the past three years. 
Thimira Asurapmudalige, a Ph.D. student in electrical engi-
neering at the UAF College of Engineering and Mines, has 
been assisting.

HOW DOES IT WORK?
“The instrument is an electromagnetic sounder that uses in-

duction,” Capelli said after Tuesday’s fi rst test fl ight of the 
year. “It fi res a magnetic fi eld and induces currents in the con-
ductive seawater. 
“Those inductive currents induce a secondary magnetic fi eld 

that tells us how far down the water surface is,” he said.
The components sit inside a 4-inch diameter 9-foot fi berglass 

tube, with other parts produced on a 3D printer in the Geo-
physical Institute Machine Shop. A stabilizing drag skirt at 
the tail — in UAF’s blue and yellow colors — helps keep the 
instrument level during fl ight.
The LEM consists of a signal generator with a transmitter 

antenna and a receiver with antenna, digitizer and data logger. 
This device measures the distance to the ice-water interface.
The LEM also contains a laser altimeter to measure the 

distance to the snow or ice surface. The difference between 
these two measurements corresponds to the total thickness 
of ice and snow. A microprocessor is used to coordinate the 
different sensors.
Total weight is about 10 pounds.
On Tuesday the tethered LEM fl ew 12 to 15 feet above the 

ice surface, which drill holes showed was about 3 to 5 feet 
thick. The drone fl ew out about three-tenths of a mile on a 
programmed route diagonally from the bermed-up and ice-
jumbled coastline, then returned.
Wind buffeted the drone and its dangling instrument, push-

A drone carries the Lightweight 
Airborne Snow and Sea Ice 

Thickness Observing System on 
April 17, 2024, just off Alaska’s 

Beaufort Sea coast.

The mini-science camp on the Beaufort Sea ice 
two-thirds of a mile north of a thin snow-covered spit 

above Elson Lagoon, about 10 miles east of Utqiagvik. 
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ing the aircraft and instrument to their performance limit. The 
team knew from forecasts predicting 20 to 30 mph winds that 
they would have only a short time to fl y.
Capelli was nevertheless satisfi ed with the results.
“That’s good because it tells us what our limit is in the wind,” 

Capelli said. “I have to go back and look at the data, but what 
I have seen now looks good.”
“Hopefully we can have a few more fl ights this week and get 

to test all the possible combinations of settings,” he said.
The forecast was on everyone’s mind. High winds were 

expected Thursday. Wednesday, away from town and on the 
Beaufort Sea, was looking to be their best shot for another 
instrument test.
Capelli’s science device won’t get anywhere without a pilot.
On these testing missions in and near Utqiagvik, that pilot is 

Matthew Westhoff, a UAF drone pilot veteran.

He’s also a veteran of piloting over Arctic sea ice.
“Even though I’ve been out here doing similar missions, it’s 

not exactly the same location and same type of fl ying,” he said 
while entering some drone prepositioning data in a laptop sit-
ting on a black collapsible shipping container.
“Even though the end goal of measuring snow depths or ice 

depths might be the same, fl ying-wise it’s always a bit differ-
ent,” he said.
The aircraft was operating Tuesday at the edge of its capabil-

ity in the wind, Westhoff said. It’s the occasional gusts of 5 to 
10 miles per hour higher than the constant wind speed that are 
the challenge.
“Our main concern being where we are is the wind and 

the fact that I have a payload swinging around in signifi cant 
wind,” he said.
On Wednesday, out on the Beaufort Sea ice two-thirds of a 

FEATURE  DRONE SURVEY

Associate Professor Hans-Peter Marshall of Boise State 
University, left, follows the Boise State drone, which is carrying 
a radar. His snowmachine is mounted with a ground-penetrating 

radar. UAF Research Professor Andy Mahoney is at right. 

A drone carries the Lightweight Airborne Snow 
and Sea Ice Thickness Observing System.
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mile north of a thin snow-covered spit above Elson Lagoon and 
10 miles east of Utqiagvik, the two drone pilots set up a control 
area inside the yellow tent. A generator hummed steadily, pro-
viding power for equipment and to recharge batteries.
The two pilots — Westhoff from UAF and graduate research 

assistant Thomas Van Der Weide from Boise State — worked 
in tandem. When Westhoff was outside keeping visual contact 
with the UAF drone, the Van Der Weide was inside on the lap-
top and calling out altitude and battery charge. They reversed 
roles for the Boise State drone’s fl ight.

Westhoff is familiar with fl ying in the far north and the chal-
lenges that come with it. He’s fl own at Utqiagvik a few times.
“I love coming out here to places like this,” he said. “There’s 

no other place in the world like it.  It’s defi nitely challenging. 
It keeps you on your toes. You’re never really doing the same 
type of fl ying.”
Mahoney is also simultaneously monitoring work for three 

other projects that are funded by the Army and part of the 
Integrated System for Operations in Polar Seas program. Ma-
honey is the lead investigator for these projects, which involve 
researchers from the Geophysical Institute and UAF College 
of Fisheries and Ocean Sciences:
• “Race track” experiments will use satellite imagery and 

other data to calculate optimum travel routes across sea ice.
• “Ice wave rider” will measure surface waves that may affect 

the stability of landfast ice, also known as shorefast ice. It is 
sea ice attached to the shore.
• A Gamma Portable Radar Interferometer will observe 

small-scale deformation when drifting pack ice interacts with 
landfast sea ice. This interferometric radar can quickly reveal 
small changes that could indicate imminent movement or 
detachment of the ice, which is important as climate change 
affects ice behavior. The capability could also be useful for 

near-coastal navigation.
“Those are all looking at the Arctic coastal environment 

through the lens of logistics-over-the-shore operations,” Ma-
honey said. “The U.S. Army Corps of Engineers is trying to 
understand what challenges or maybe advantages there are at 
different times of year in the event that we needed to move 
material and people across the shoreline from the ocean behind 
me to the land where we’re standing or the other way around.”
The mood was good Wednesday as the day unfolded on the 

Beaufort Sea. The sun was bright on the snow and ice. Team 
members wearing colorful protective eyewear and face cover-
ings moved around trying to accomplish as much as possible 
while the weather was cooperating. Snow crunched underfoot, 
snowmachine engines came alive, drone motors whined, the 
tent entry zipped open and closed.
“Everyone’s pretty upbeat,” Mahoney said. “We’re cruising 

along. With the weather forecast, it looks like today may be our 
only day like this, so we’re going to try to make the most of it.”

The drone operations center inside 
the tent on April 17, 2024, just off 

Alaska’s Beaufort Sea coast. 

A computer screen shows drone fl ight 
information on April 17, 2024. 
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CASE STUDY  DRONE SURVEY

A
eromedia U.A.V., S.L., a Spanish company special-
izing in aerial survey technologies, recently under-
took an ambitious project involving a comprehen-
sive survey of a 10-km-long corridor in the reservoir 
Logrosan-Caceres. The project aimed to showcase 

the power of integrating multiple survey technologies, includ-
ing LIDAR, high-resolution photogrammetry, and an airborne 
echo sounder system developed by SPH Engineering, particu-
larly for mapping terrestrial and underwater terrains.
The work aimed at the topography of a water catchment 

and discharge area near the Ruecas reservoir in Cáceres. 
LiDAR+RGB techniques were combined in the terrestrial area 
and the ECT 400S single-beam bathymetric probe in the res-
ervoir area. The bathymetry of about 9 hectares took one day, 
and the LiDAR fl ights took one morning. Our client obtained 
several cartographic products, such as DEMs and point clouds.

The Challenge
The main expectations regarding drone-based solutions were 

acquisition speed and the captured data’s fi nal reliability. The 
primary challenge was conducting a detailed survey that ac-
curately covered terrestrial and underwater areas. Traditional 
methods often require separate systems for land and underwater 

surveying, complicating data integration and increasing project 
time and cost. Moreover, the need to survey under vegetation 
and achieve depths of up to 100 meters underwater demanded a 
solution that could provide exceptional precision and versatility.

The Multisensor Solution
Aeromedia utilized an innovative approach to address these 

challenges by integrating three technologies. 
This multi-sensor solution enabled the team to measure the 

Earth’s surface seamlessly, capturing accurate information 
from the Digital Terrain Model (TDM), even in areas covered 
by vegetation, and extending to underwater environments up 
to depths of 100 meters.
The fi rst was LIDAR (Light Detection and Ranging) tech-

nology to capture highly accurate 3D terrain data along the 
10-kilometer corridor. LIDAR is renowned for penetrating 
vegetation and providing detailed elevation information, mak-
ing it an ideal choice for this project.
The second solution was high-resolution Photogrammetry: 

Combined with LIDAR, photogrammetry played a crucial role 
in capturing detailed surface imagery. This technology enabled 
the creation of precise 3D models and orthomosaics, allowing 
for a comprehensive understanding of the area’s topography.

DRONE SURVEY ALONG A 
10KM CORRIDOR USES 

MULTISENSOR TECH 

All images courtesy SPH Engineering
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Last but not least is the airborne Echo Sounder System. The 
underwater component of the survey was accomplished with 
an airborne echo sounder system provided by SPH Engineer-
ing. This system could capture submerged topography up to 
100 meters, enabling the acquisition of valuable data from the 
reservoir’s depths.

Outcome
The integration of LIDAR, high-resolution photogramme-

try, and an airborne Echo Sounder System on a single RPAS 
platform proved to be highly effective, offering several key 
benefi ts:
Comprehensive Data Collection: The combined technolo-

gies allowed for accurate and detailed data collection across 
land and underwater terrains, providing a holistic view of the 
surveyed area.
Effi ciency and Cost-Effectiveness: The project achieved 

greater effi ciency and reduced operational costs by employing 
a unifi ed terrestrial and bathymetric surveying system.
Innovative Approach: The successful implementation of this 

multisensor survey showcased the potential for similar tech-
nologies to revolutionize the surveying industry, setting a 
precedent for future projects.

Single-frequency Echo 
Sounder ECT400 integrated 
with DJI M300 drone during 
the bathymetric survey. 

Visualization of the 
photogrammetry data of 
the corridor, processed 
with QGIS software. 
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PEOPLE & COMPANY NEWS

VideoRay Wins $92.6M 
US Navy Contract 
VideoRay won a $92.6 million fi ve-

year indefi nite-delivery/indefi nite-
quantity (IDIQ) contract for the con-
tinuous production, sustainment, and 
development of the MK20 Defender 
Remotely Operated Vehicle (ROV) plat-
form for the US Navy’s Maritime Expe-
ditionary Standoff Response (MESR).
The deal provides access to Vid-

eoRay’s Mission Specialist family of 
underwater robotics systems to sup-
port the Navy’s Explosive Ordnance 
Disposal Underwater Response Vehicle 
program and the MESR program of re-
cord. Administered by Naval Informa-
tion Warfare Command, Pacifi c, the 
contract provides for the delivery and 
support of the Navy’s next-generation 
remotely operated underwater vehicles 
(ROV) that will be used to conduct criti-
cal undersea missions to support our 
warfi ghters.
The MK20 Defender ROV, based on 

VideoRay’s Mission Specialist De-
fender, is a highly robust, man-por-
table, expeditionary ROV that offers 
modularity and an open architecture 
design that allows for the easy integra-
tion of third-party sensors, software 
applications, and versatile, fi eld-swap-
pable payload options to meet the Na-
vy’s expanding needs for expeditionary 
mine countermeasure operations. Core 
technology onboard this platform has 
been developed by industry partners 
and includes: EOD Workspace con-
trol software and autonomy platform 
by Greensea IQ, Multibeam sonar and 
USBL positioning system by BluePrint 
Subsea, Doppler Velocity Log (DVL) 
for navigation by Nortek, and a 2-func-
tion manipulator by Eddyfi .

Cellula Robotics 
Unveils Vigilus
Vigilus is a state-of-the-art submersible 

surveillance array, comprising of acous-
tically-meshed environmental sensor 
nodes, poised to revolutionize underwa-
ter monitoring and security. The Vigilus 
nodes, positioned on the seafl oor multiple 

kilometers apart from one another, form 
an interconnected network of listening 
stations that act as an underwater “trip 
wire”. Notably, these nodes boast a com-
pact, cable-less design, facilitating effort-
less deployment from small watercraft or 
covertly via a large Uncrewed Underwa-
ter Vehicle (UUV), even in challenging 
environments such as beneath ice sheets. 
Each Vigilus node is equipped with sen-
sors designed  to seamlessly collect, 
process, encrypt and respond to acoustic 
and environmental data. Vigilus offers an 
additional layer of strategic advantage, 
as each node can emit acoustic pings to 
serve as a deterrent while deployed.

Silicon Sensing to Open 
US Offi ce
Silicon Sensing is to open its fi rst 

US offi ce, with a dedicated in-country 
team lead by the new head of sales – 
Americas, Kevin Swain. This new fa-
cility will help ensure the company ef-
fi ciently supports the growing demand 
for their rugged, high performance in-
ertial products across North and South 
America. 
Silicon Sensing supplies gyros, ac-

celerometers and inertial measurement 
units into diverse markets including 
autonomous vehicles, surveying and 
mapping, space, defence, aerospace 
and construction and industrial ma-
chinery. Some of these markets will 
experience double-digit compound an-
nual growth rate (CAGR) for inertial 
sensors through to 2030, alongside 
fast-evolving inertial requirements for 
a new generation of applications. 

CSignum’s New Wireless 
Underwater Comms 
CSignum launched the EM-2 wireless 

platform for IoT sensor data and con-
trol from above the surface to below. 
The EM-2 interfaces to many common 
underwater sensors to wirelessly com-
municate data from under the water to 
above the surface or directly on land.
According to the company, the EM-2 

remploys electromagnetic fi elds to pass 
data through water, ice, concrete, and 
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rock to overcome the limitations of tra-
ditional wireless technologies. By har-
nessing electromagnetic fi eld signaling 
(EMFS), data can be transmitted from 
below the water’s surface or under-
ground to above-surface devices reliably.
EM-2 is intended to serve multiple 

markets, including: Maritime Security 
& Defense; Water Quality Monitoring; 
Offshore Wind & Energy Applications; 
and Underground Applications.

Unique Group Acquires 
Subsea Innovation  
Unique Group acquired subsea tech-

nology and equipment manufacturer 
Subsea Innovation. Headquartered in the 
United Arab Emirates, Unique Group 
has a global workforce of more than 600 
employees across 18 locations with ex-
perience in subsea technologies includ-
ing Survey Equipment, Diving & Life 
Support, Buoyancy & Water Weights, 
Unmanned Surface Vessels, and Lifting 
& Mooring solutions. This new acquisi-
tion transforms the UK into a major en-
gineering hub for Unique Group.

King Opens MARIN’s Seven 
Oceans Simulator Center
His Majesty King Willem-Alexander 

of The Netherlands opened the Seven 
Oceans Simulator center (SOSc) of 
MARIN, the Maritime Research Institute 
of the Netherlands, on May 28, 2024.
The opening program takes place in the 

Shallow Water Basin, one of MARIN’s 
test facilities for ship models. Experts 
from the maritime research institute, 
the NL Coast Guard, Search &  Rescue 
Institution KNRM and maritime service 
providers talk about shipping safety, 
about working in increasingly busy seas 
and about involving the crew in the de-

sign of new ships. The new simulators 
are also used for research into the ap-
plication of virtual reality techniques 
and the monitoring of unmanned ships. 
Crews can be trained at the simulator 
center for maritime operations that are 
becoming increasingly complex as con-
tainer ships become larger, maritime 
traffi c increases and weather patterns 
become more unpredictable. All simula-
tors can be linked together to simulate 
situations with multiple ships operating 
under diffi cult conditions at sea. 

Exail Enhances Ops 
Octans AHRS Tech 
Exail secured a contract with Bour-

bon to supply several units of Exail 
Octans Attitude and Heading Reference 
Systems (AHRS) for integration into 
Bourbon Subsea Services subsidiary’s 
fl eet. These units will be installed on 
multiple Bourbon Evolution 800 Series 
multi-purpose support vessels (MPSVs) 
dedicated to subsea operations at depths 
down to 3,000 meters.
The Octans AHRS will enhance Bour-

bon vessels’ effi ciency in installation, 
maintenance, and repair tasks for the oil 
and gas, and offshore wind industries. 
Providing highly accurate measure-
ments for roll, pitch, and heave, Octans 
will serve as a survey-grade surface 
gyrocompass and motion sensor, seam-
lessly integrated into the vessels’ Class 3 
dynamic positioning (DP3) system. This 
integration will ensure precise position-
ing and stabilization over underwater 
structures.

Eelume Partners with Exail 
Exail was selected by Eelume to sup-

ply its Phins Compact C3 Inertial Navi-
gation System (INS) for Eelume’s new 

S-Series all-terrain Autonomous Un-
derwater Vehicles (AUVs). The Eelume 
S-Series is a new generation of all-
terrain AUVs specifi cally designed for 
mapping and operating in challenging 
underwater terrains. Unlike traditional 
AUVs, they boast 360° of maneuver-
ability in roll and pitch, offering ver-
satility and sustainability in accessing 
previously unreachable environments.
Providing highly accurate and robust 

navigation data, the Phins Compact 
C3 INS will enhance Eelume AUVs’ 
capabilities for effi cient exploration, 
inspection, and monitoring in complex 
environments such as hillsides, under-
ice areas, vessels, and harbors. Its 
compact OEM form factor will ensure 
easy integration into the AUVs, facili-
tating swift deployment and streamlin-
ing operations.

Balmoral Comtec 
Expands Workforce
Balmoral Comtec, a Balmoral Group 

company and a major provider of buoy-
ancy, protection and insulation services 
to the global offshore energy market, 
has secured a multi-million-pound con-
tract from TechnipFMC to supply more 
than 600 buoyancy modules for Equi-
nor’s Rosebank project. This contract 
award is already supporting the recruit-
ment of over 50 new employees at its 
Aberdeen base. 
Balmoral Comtec, which has over 40 

years’ experience providing buoyancy 
equipment for offshore industries, in-
cluding oil and gas and fi xed and fl oat-
ing wind, will provide engineering, 
design and manufacture of buoyancy 
modules from its base in Aberdeen, 
Scotland. The modules will be installed 
on fl exible risers and umbilicals.  
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Gary Yeoman, Sales Director at Bal-
moral Comtec, said: “Rosebank signi-
fi es an exciting shift for the future of 
offshore fi eld development in the UK, 
with its ambitions to be one of the fi rst 
UK fi elds powered with renewable elec-
tricity. We’re delighted that as a result of 
this project we’re actively recruiting for 
many roles here in Aberdeen and across 
the UK. While this recruitment effort 
is driven by our recent award win, the 
addition of valuable, transferable skills 
will continue to heighten our expertise 
and strengthen our position as a leader 
across offshore sectors in both tradition-
al and renewable energies.” 

OSIL Dredge Monitoring 
Buoy Network 
Ocean Scientifi c International Limited 

(OSIL) supplied a network of 1.2m data 
buoys to offshore construction company 
Van Oord to monitor turbidity and dis-
solved oxygen levels in the location of 
dredging operations. A total of nine data 
acquisition systems have been produced 
for Van Oord, and the fully integrated 
multi-discipline data buoy networks 
will support dredging operations by 
providing continuous real-time infor-
mation about the dredge plume and sur-
rounding environmental conditions. The 
buoys are equipped with water quality 
sondes provided from Van Oord’s exist-
ing equipment pool, and relay collected 
data via GSM with an Iridium satellite 
Short Burst Data (SBD) back up.   

eoapp AQUA: Monitoring 
Water Quality from Space 
Authorities and industry can gain com-

prehensive satellite-based information 
on coastal and inland waters with a few 
mouse clicks: The cloud-based solution, 
eoapp AQUA, offers a wealth of data 
and a panoptic view of many water bod-
ies. Users can conduct data generation 
for a specifi c region, after defi ning re-
quired parameters, observation period, 
area, and satellite sources according to 
their needs. For visualizing and analyz-
ing these results, eoapp AQUA includes 
an intuitive data viewer, a long-term 
analysis tool enabling users to look +40 
years back in time, a monitoring feature 
to identify both the status and recent de-
velopments in water bodies, plus an alert 
function based on individual thresholds.
All these features support a physics-

based approach to water quality appli-
cations, such as bathing waters surveil-
lance, environmental impact monitoring, 
or climate change studies.
‘Following ‘SDB-Online’ for hydro-

graphic or ‘HYPOS’ for hydropower 
stakeholders, eoapp AQUA is the third 
in EOMAP’s series of online solutions. 
These eoapps all have one common tar-
get: To provide decision support through 
fast and simple access to satellite-based 
information.

OceanAlpha Delivers USV 
to Hong Kong University
OceanAlpha delivered a L12E USV, 

dubbed The Clear Water Bay, to Hong 
Kong University of Science and Tech-
nology (HKUST), to bolster the school’s 
technology R&D initiatives, underscor-
ing its commitment to advancing robot-
ics education.
The fi nal recipient of the unmanned 

vessel is Cheng Kar-Shun Robotics In-
stitute (CKSRI) at HKUST, a multidis-
ciplinary platform dedicated to fostering 
research, development, and education 
in robotics. The Clear Water Bay USV 
will directly support the Institute’s in-
novative technology research and de-
velopment efforts, enabling secondary 
development activities and expanding 
the horizons of scientifi c exploration at 
HKUST.

Seatools Deploys Equipment 
at Offshore Wind Farm
Seatools delivred its pre-piling tem-

plate equipment to CSBC-DEME Wind 
Engineering (CDWE) for the Hai Long 
Offshore Wind Farm project. Seatools, 
in close collaboration with CDWE, was 
responsible for the comprehensive design 
of the pile template’s metrology and con-
trol system, encompassing all mechani-
cal, electrical, hydraulic, and soft-ware 
components. This scope also included 
hydraulic and mechanical systems dedi-
cated to template leveling and precise 
pile positioning. The advanced metrol-
ogy system ensures that pile installation 
is achieved with exceptional accuracy, 
meeting stringent tolerance requirements.
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Illuminating The Unknown: 
Making RMS Titanic’s Digital Twin
One year after Magellan’s public release of this incredible 

expedition, we shed some light on the making of the RMS 
Titanic Digital Twin. Voyis, a provider of underwater imag-
ing systems, joined forces with Sonardyne and EIVA to pro-
vide sensor systems to Magellan for its survey that captured 
the fi rst complete Digital Twin of the RMS Titanic wreck 
site. This effort resulted in an extraordinary scaled digital 
twin of the entire bow and stern of the wreck, along with the 
surrounding debris fi eld, enabling researchers and scientists 
to start to re-explore the vessel with greater levels of detail. 
This 3D model showcases the site as if the ocean had been 
drained away, offering a snapshot in time of this iconic his-
torical asset before it degrades beyond recognition (Magel-
lan Digital Twin). The survey was completely non-intrusive. 
The Titanic, resting at a depth of approximately 12,500 

feet in the Atlantic Ocean off the coast of Newfoundland, 
Canada, has long been a subject of fascination and mystery 
since its sinking in 1912. The aim of this project was to shed 
new light on the circumstances surrounding the sinking and 
use cutting-edge underwater optical technology to record the 
current state of this iconic wreck. In summer 2022, Magel-
lan was provided with Voyis’ underwater imaging sensors 
to complement its own systems and conduct the extensive 
optical survey.

Voyis’ Observer Subsea Cameras and Nova LEDs 
Voyis provided its Observer & Nova subsea imaging system 
in support of this endeavour, with an actively cooled high-
dynamic range camera and more than ½ million lumens of 
fl ash lighting. More than 700,000 images were captured dur-
ing the multi-day survey of the region, recording millimetric 
details of every aspect of the site. At 3,800m below the sea, 
the Observer Pro delivered clear, accurate images that were 
automatically corrected for both color and lighting. This 

Voyis
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delivered the image quality and con-
sistency needed to produce Magellan’s 
seamless Digital Twin. 

Support from Covelya Group
Delivering images and an accurate 3D 

model requires more than great camer-
as, and trail laser scanners. Precise and 
accurate positioning throughout the sur-
vey is essential to ensure that complete 
coverage is achieved and to provide an 
accurate fl ight path for 3D model pro-
cessing. As a provider of innovative 
underwater positioning and naviga-
tion technologies, Sonardyne supplied 
Long BaseLine (LBL) equipment and 
an acoustically aided SPRINT-Nav Hy-
brid Navigator. Sonardyne and Magel-
lan have worked extensively together to 
develop and refi ne these systems since 
Magellan invested in SPRINT-Nav 
across its fl eet of 6k rated work class 
ROVs, with the result that the advanced 
INS/DVL/LBL technology ensured re-

liable and robust subsea navigation in 
the challenging operating conditions at 
the Titanic site.  Also critical to mis-
sion success is real-time feedback to 
the surveyors at the surface, and here 
EIVA contributed its advanced naviga-

tion and survey software capabilities to 
the project. EIVA’s NaviSuite software 
solutions facilitated the effi cient collec-
tion and visualization of the vast amount 
of image and navigation data collected 
during the survey. 

Image captured with Voyis Observer & Nova subsea imaging system. 
Reproduced with permission from Magellan
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