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GLOBAL OCEANS TO 

RELAUNCH THREE 
ICONIC 6000-METER 
DEEP-SEA VEHICLES
Jim Costopulos, CEO/Founder, Global Oceans, global-oceans.org

Global Oceans is a US-based nonprofit corporation based in New York that has developed a model for expanding 
ocean science and exploration capacity on manned vessels, on a demand basis, utilizing a logistically optimized 
process for mobilizing time-chartered Offshore Service Vessels (OSVs), installing advanced modular laboratory 
and workspace systems on deck, and managing operations within the region of project deployment in collabo-
ration with our global port services partners. The model is called MARV™ for Modular Adaptive Research Vessel. 
MARVs are a nimble, globally scalable, non-capital-intensive approach for deploying fully-functional scientific 
research vessels worldwide.

THE 6000-METER MAGELLAN 725 
AND OCEAN DISCOVERY ROVS
Over the past few years Global Oceans has worked with 
Oceaneering International, Inc. to design a series of modular  
scientific sampling and storage platforms that can read-
ily be integrated with any of Oceaneering’s 250 globally- 
distributed work class ROVs rated to 3,000 and 4,000 meters  
that will convert these commercial ROVs to fully-functional 
science platforms on demand and on the fly. In the con-
text of this relationship, discussions with the Oceaneering 
Technologies (OTECH) division about the status of OTECH’s 
6,000-meter-rated Magellan 725 ROV, Ocean Discovery 
ROV, and the Ocean Explorer 6000 towed system led to 
a proposal for Global Oceans to acquire these vehicles and 
for Oceaneering to rebuild the ROVs as dedicated advanced 
science platforms. We commissioned an extensive engi-
neering and design analysis from OTECH in 2020 for updat-
ing and converting the two ROVs to scientific vehicles and 
have contracted with another US firm to rebuild the Ocean 
Explorer 6000.

Oceaneering was the first to deploy a “teamed” vehicle 
approach using a Towbody with side-scan sonar together  
with a deep-sea work class ROV on search and recovery  
projects. The Magellan 725 ROV, Ocean Discovery ROV, and 
Ocean Explorer 6000 were part of this legacy and par-
ticipated in several historic projects. These vehicles were 
used to successfully locate and document two sunken 
WW2 ships in the Atlantic Ocean, the German battleship 
Bismarck, located at 4,666 meters of water depth, and the 
British Navy battle cruiser H.M.S. Hood in 2,788 meters. 
These vehicles also successfully located and retrieved the 

lost US Project Mercury space capsule “Liberty Bell 7” in 
the North Atlantic Ocean in over 4,500 meters depth and 
have broadcast live video from the wreck of the Titanic at 
over 3,800 meters depth.

Jim Costopulos, CEO of Global Oceans plans to rebuild the Magellan 725 ROV and two other 
vehicles as dedicated scientific research platforms. (Courtesy of Global Oceans)

http://otaq.com/
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and off the bottom during a turn is a challenge. With a con-
trol system altitude can be maintained during the turn and 
the steadiness of the system required by sensors that col-
lect data can be maintained. This means the vehicle can col-
lect data through the entire turn, through a smaller radius, 
in a shorter period of time.

As an actively-controlled system, the new Global Oceans 
Ocean Explorer 6000 will essentially drive itself, sending 
signals back to the winch from the vehicle’s control system 
to dynamically control umbilical deployment, so the vehicle  
controls the winch from its vehicle control system. This 
configuration enables performance superior to a passive 
Towbody and has advantages over an AUV.

Sending power down to the Ocean Explorer 6000 elimi-
nates the need to charge batteries on long surface inter-
vals. The new Ocean Explorer 6000 will not need to surface 
to maintain full power over an extended period and could 
run at depth for weeks at a time collecting data. The new 
system will deliver its data stream in real time, for analysis 
in real time, compared with an untethered AUV which must 
surface and come aboard to offload data, review the data, 
and to program the next sortie. A surface-powered vehi-
cle also means instrument power consumption is not an is-
sue compared with battery-powered systems. We can run 
more instruments and sensors on full continuous power 
without regard to onboard power consumption.

The new Global Oceans system will also have navigation 
capability. A redesigned exostructure with actuated fins, 
buoyancy control, and an internal control system, coupled 
with hydro-dynamic control, will eliminate the need for a 
depressor body. The new vehicle will be converted to a sin-
gle body system for more simple launch and recovery with 
a standard A-Frame crane or other handling system. For 

shallower deployments we can add the depressor for im-
proved decoupling from ships’ motion if needed. By linking 
the forward-looking sonar with active control of the vehicle,  
the risk of losing the vehicle at depth is low relative to other 
technologies.

Extensive computational modeling for redesign of the 
Ocean Explorer 6000 is being conducted with a physics- 
based modeling of vehicle hydrodynamics and cable  
dynamics in six-degrees of freedom, incorporating wave  
effects, variable water density, variable currents, and other 
factors. Each individual component and instrument placed 
on the vehicle is being modeled separately to predict its hy-
drodynamic impact.

A comparative productivity analysis compiled by our de-
sign team on relative performance between a new actively-
controlled Ocean Explorer 6000, a passive towed sensor 
system, and an AUV provides a quantitative estimate of 
Operational Time (project-deployed time when the vehi-
cle is generating environmental data) vs. Non-Operational 
Time, or “operational overhead” (project-deployed time 
when the vehicle is not generating data).

For this comparison, we designated bottom time, coverage 
area, deployment, and maintenance time (including ascent/
decent, topside data processing, maintenance and battery 
recharging turnaround, OPS planning, Launch & Recovery, 
and estimated turn time at depth during which the vehicle 
is not gathering useful data).

The calculation assumes AUV bottom time increments of 24 
hours before ascent for maintenance, data download, etc. 
and redeployment (not including possible AUV ascents/
descents for taking GSP bearings); and towed system bot-
tom times of 240 hours (for both passive and active towed 

6,000-meter Ocean Explorer 6000 Towed Sonar System (Courtesy of Global Oceans)
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In 2020, OTECH offered to donate all three vehicles and 
their operational support assets to Global Oceans, including  
winches, umbilicals, operations modules, workshop module,  
crane, power systems, and related components required 
for operating the vehicles.

Global Oceans’ plan for the ROVs is to upgrade internal 
systems to current technology including the telemetry,  
hydraulics, and thrusters, and with COTS components 
where possible. The Magellan 725 ROV will be redesigned 
as an advanced 6000-meter scientific sampling and docu-
mentation platform with interchangeable modules con-
taining push cores, variable suction sampling, sample stor-
age, biogeochemical sensors, analytical instrumentation, 
water samplers, high-powered lighting, and high-resolution  
cameras and video. For the near term, the internal compo-
nents on the Ocean Discovery ROV will also be upgraded 
for basic operational function and ease of maintenance and 
will be used primarily as a 6000-meter backup and rescue 

vehicle for the Magellan 725 ROV, retaining its own winch 
and umbilical system. The Ocean Discovery ROV will rou-
tinely travel with the Magellan 725 as a redundant system 
and offered at marginal incremental cost.

Both ROVs will remain 2-body vehicles with depressor sys-
tems. Operational protocols for the 2-body system deployed 
from a standard A-Frame crane that have been successfully 
utilized by Oceaneering on several projects will be the stand-
ard ongoing deployment method for these vehicles. A new 
depressor concept for the Magellan 725 ROV is being de-
signed with a rechargeable, modular battery array to serve as 
an auxiliary power source for ROV operations at depth. This 
approach will facilitate a greater range of power options for 
thrusters and on-board instruments. Global Oceans has con-
tracted with Oceaneering for piloting and operational support 
for the ROVs on a project basis, with ROV pilots from Ocean-
eering’s Global Explorer (GEX) ROV program. GEX pilots have 
over 20 years of experience working exclusively with the sci-
entific community on research ROV applications and projects.

Global Oceans is also exploring specialized applications and 
tool designs for these deep-sea vehicles including systems 
for sampling “piezophilic” organisms adapted to high pres-
sure and extreme temperature environments, and an ROV-
deployed deep-sea microscope.

THE OCEAN EXPLORER 6000 
TOWED SENSOR VEHICLE
The original Ocean Explorer 6000 is a 2-body passive towed 
system with a depressor and side scan sonar. Global Oceans 
is converting this vehicle to an actively-controlled, maneu-
verable, single-body system that will be powered from the 
surface and will dynamically communicate with the winch 
system to control umbilical management.

The new Ocean Explorer 6000 will incorporate advanced 
technology to enable precision attitude control and vehicle 
steadiness (high-precision INS with acoustic positioning and 
GPS), precision altitude control (+/- 0.3 meter), geodetic posi-
tioning (to < 10-meter CEP), Multibeam Echo Sounder (MBES), 
embedded magnetometer, autonomous behavior and fault 
management, and system redundancy. Vehicle exostructure 
will also be modified to enable actuated control fins.

The redesigned system will solve several problems inherent 
with towed vehicles of this type. For one, a passive Towbody 
acquiring data at depth requires a long vessel turnaround 
time when conducting gridded transects, between five to 
eight hours, during which the vehicle is usually unsteady 
and unable to maintain speed during the turn, leading to 
an inability to collect data during this phase of the transect.

Maintaining steadiness and heading with these systems is 
difficult. In the case of a towed vehicle operating at a depth 
of 6000 meters, with cable deployment of three to five 
times depth, the vehicle will be at least 18,000 meters or 
more away from the vessel and keeping the vehicle safe 

 6,000-meter Magellan 726 ROV (Courtesy of Global Oceans) 

Jim Costopulos, CEO of Global Oceans and the 6,000-meter Magellan 725 ROV acquired from 
Oceaneering International, Inc. (Courtesy of Global Oceans)
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systems) before coming to the surface; then running the 
model for 30 sorties. Calculating average total percent of 
operating vs. non-operating time for each type of system 
showed the following productivity estimates:

VEHICLE PRODUCTIVITY 
COMPARISON

Operating 
Time

Non-Operating 
Time

Autonomous Underwater  
Vehicles (AUVs) 

45% 55%

Passive Towfish 67% 33%

Actively Controlled  
Towed Vehicle

90% 10%

Roughly half of the operational time for the AUV is devot-
ed to non-data-gathering activities. The passive Towfish 
improves on this performance by about 20% but remains 
burdened by the inefficiencies of passive-body manage-
ment mentioned above. The significant productivity gains 
shown for the actively controlled towed system, reflected 
in the technology strategy for the new Ocean Explorer 
6000, stem primarily from two factors: the ability to con-
duct continuous data collection through the turn on a 
gridded transect, and the continuous full-power supply 
available from the surface, without the need for battery 
recharging, data downloading, and re-programming on 
long surface intervals. This enhanced efficiency translates 
directly to cost savings and greater capacity for a range of 
deployed sensors and instruments.

A particular cost advantage of the new Ocean Explorer 
6000 will derive from coupling the capacity for high-reso-
lution bathymetric mapping at depth utilizing the on board 
MBES, with deployment on MARVs as project vessels. Giv-
en that MARVs are assembled as science-mobilized time-
chartered OSVs, which have become largely commoditized 
from a cost standpoint, this approach will enable lower-cost 
seafloor mapping as a function of data output, resolution, 
and quality compared with using high-cost survey vessels.

The ability to supply continuous, direct power to the vehicle 
from the surface will also enable long-range deployment of 
high-powered lighting and video or photographic systems 
for deep-sea benthic imaging in connection with a project 
in development by Global Oceans, the Global Seamounts 
Project, which seeks to generate new biophysical behavio-
ral models of seamount ecosystems. In this application we 
will conduct visual transects with the Ocean Explorer 6000 
across abyssal regions adjacent to seamounts to gener-
ate geomorphic proxies for biological activity, including 
for biomass and biodiversity. To achieve this, a statistical 
machine learning process for pattern recognition will be 
employed to analyze wide-area visual data, coupled with 
analysis of representative core samples to generate a set of 
training data for the AI.

A deep-neural network, or perceptron, will be developed 
to relate biophysical proxies to biological indicators. Once 
developed, classification algorithms will enable real-time in 
situ predictions of biological characterization of the benthic 
seabed utilizing an edge-computing device installed on the 
survey vehicle.

Once the redesigned Ocean Explorer 6000 is launched into 
successful operation, Global Oceans plans to build a second 
new towed system modeled from, and improved upon, the 
first vehicle. Updates on the current rebuild will be posted 
on the Global Oceans website at www.global-oceans.org 
and posted regularly on our social media platforms.

15-ton ROV umbilical storage winch for the Magellan 725 ROV (Courtesy of Global Oceans)

Taking delivery of the 6,000-meter Ocean Discovery ROV. Global Oceans will deploy this system  
as a backup/rescue vehicle for the rebuilt Magellan 725 ROV. (Courtesy of Global Oceans)
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