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Competitive innovation, engineering advancements and leadership are required elements for 

any long-term business growth, and are essential capabilities for the success of any ocean 

exploration initiative. Today the ability to design, manufacture and operate human occupied 

vessels to meet the challenges of extreme ocean environments is driven by a unique group of 

innovators. Those innovators are part of the elite group that is the Marine Technology Society’s 

Manned Underwater Vehicles group (MUV). 

 

 Over the past decades, advancements by the MUV industry have had an impact on a number of 

programs including space, defense, airborne and other subsea initiatives. These new engineering 

designs have been implemented to leverage the physics of underwater propulsion, new material 

fabrication (in the areas of titanium and carbon fiber), and energy storage. There have been 

advances and testing of new optical cameras for subsea filming and data capture, as well as 

underwater navigation systems. Today manned vessels work alongside Remotely Operated 

Vehicles (ROVs), and Autonomous Underwater Vehicles (AUVs) to complete successful ocean 

mission objectives. 

 

The companies listed below are the leading manufacturers and/or operators who work in this 

industry and impact the fields of exploration, engineering, design and technological innovations 

for the 2016-2017. 
 

2017 Manned Overview; alphabetically by Company 

Alucia M/V (WHOI) 
Subs:  NADIR (Triton 1000/2), Deep Rover 
Founded:  2010  
 
The Alucia is a private research and exploration 
vessel, 56m long, with a versatile launch and 
recovery platform for a wide range of diving and 
submersible operations. It is equipped with the 
latest in technical diving, filming and scientific 
research equipment and contains two subs; Nadir 
(Triton 3300/3) and the Deep Rover 2 – both of 
which are rated for a maximum depth of 1000 
meters.   
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The submersible team spent the first quarter of 2016 in an overhaul period while the M/V Alucia 

was in the shipyard. This time was used upgrading the vehicles and completing ABS special and 

annual surveys on Nadir and Deep Rover 2, respectively.  In April the Operations and Engineering 

Team successfully completed sea trials and class dives for both vehicles off of Balboa, in Panama. 

During 2016, the vehicles participated in 12 missions completing more than 140 combined dives. 

Mission objectives included, VIP/owner trips, science, media, and sub team training.  The year 

concluded in Antarctica following the completion of the first of three missions around the 

Peninsula. In 2016 the program also acquired the Volstad Surveyor an 84 meter ROV/Survey ship 

to be the future platform for operations.  The ship has been renamed Alucia 2 and is currently in 

the process of fit up and renovations for her new role. The new mothership is expected to be 

online again in mid-2018. 

 

Aquatica Submarines, Canada 
Sub: Stingray 500 

Founded:  2013 

 Vancouver Canada based Aquatica 

Submersibles is the newest company to 

enter the market as an operator and 

manufacturer. The three-person Stingray 

500 is the first in a series of models that 

has completed a “live drop” to 690 feet 

for its sea trial with the DNVGL 

classification society in September 2016.  

Stingray 500 has a small footprint and 

weighs 8300 lbs., making it versatile for a 

wide range of crane types over 4.5 tons.  

The submersibles feature a top hatch ingress/egress with a high freeboard and good surface 

stability to avoid the need for a “man-rated” crane.  

 

Two weeks after the sea trial testing, the company completed its first commercial expedition off 

the coast of Vancouver. The expedition was contracted by the Artificial Reef Society of British 

Colombia to collect data and imagery while observing artificial reef biomass of the sunken vessel 

HMCS Annapolis. The company recently completed the design of the Stingray X a 3300-foot 

submersible for the commercial market. 
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Bulgaria Academy of Sciences (BAS), Bulgaria 
Sub: PC8B 

Founded:  1973 

 

PC8B is a three-person, 250m rated Perry 

Submersible, launched in 1971. It was acquired in 

1986 from RSL Ltd. in Grand Cayman and is 

operated by the Institute of Oceanology, 

Bulgarian Academy of Sciences (IO-BAS), located 

in Varna, Bulgaria. IO-BAS is a national research 

center under the auspice of Bulgarian Academy of 

Sciences, founded in 1973 with the mission to 

conduct advanced research in the field of marine 

physics, chemistry, geology, archaeology, biology, 

ecology, coastal dynamics and interdisciplinary 

monitoring of the Bulgarian part of the Black Sea basin. IO-BAS initiated the HERAS research 

project in 2014, a submarine archeological Heritage of the western Black Sea Shelf. The project 

is sponsored through the European Union and the participants are Rumania and Bulgaria.   

 

In 2016, PC8B was re-certified to Class by the Bulgarian Register of Shipping (BRS), which rules 

are similar to those of Lloyds Registry and the DNV. PC8B has been under BRS class since 1990. 

The maximum operational depth is still 250 m. In the past year PC8B worked in the field of deep 

sea archeology and performed 4 separate cruises in the Black Sea with its support ship. The 

expeditions documented a very well preserved wreck 160 – 180 years old; found at a depth 98 

m, South-East of cape Caliacra. Over the past three years, more interesting wrecks were found 

which remain to be explored, the efforts limited due to funding shortages.   
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China National Deep Sea Center (NDSC), P.R. China 
Sub: JIAOLONG 7000m 

Founded: 2013 

 

China National Deep Sea Center (NDSC), is 

a newly founded institute for deep sea 

exploration, underwater mining and deep 

sea technology development. The National 

Deep Sea Center (NDSC) is based in 

Qingdao and is the home of JIAOLONG, 

China’s 7000m rated research submersible. 

JIAOLONG is a three-person submersible 

designed and built by the China Ship 

Scientific Research Center (CSSRC), in Wuxi, 

classed to the China Classification Society 

(CCS). It holds the world record as the deepest operating deep sea submersible and has become 

very famous in China. Today, all planning, operations and logistics for JIAOLONG are controlled 

from NDSC. Both COMRA (China Ocean Mineral Resources R&D Association) and NDSC are 

governed by the China State Oceanic Administration (SOA). COMRA is the owner of JIAOLONG 

and NDSC has the mandate from SOA to manage the submersible as well as several Research 

Vessels and ROVs. 

 

In July 2016, JIAOLONG returned to its home port in Qingdao after a 94 day scientific expedition 

to the Yap Trench and Mariana Trench in the west Pacific Ocean. During the expedition, the 

submersible dived to depths of up to 6,796 meters where it collected geological, biological and 

deep water samples and took high definition videos. This was the second time JIAOLONG made 

a dive below 6,000 meters. In 2012, it made its certification dive down to 7,062 meters. 

 

During its deep sea exploration, JIAOLONG found an active mud volcano on the south slope of 

the Mariana Trench and documented the activity on videos. It also took samples from another 

mud volcano at the trench's north slope. The expedition also found continuous distribution of 

cobalt-rich crust in the deep sea area. Such findings remain of great interest to the State Oceanic 

Administration for their interest in deep sea mining. 

 

 

 

 

 

http://subseaworldnews.com/wp-content/uploads/2016/07/China%E2%80%99s-Sub-Jiaolong-Completes-Another-Deep-Sea-Expedition-480x316.png
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China Ship Scientific Research Center (CSSRC), P.R. China 
Sub: JIAOLONG, CAS 4500, Huan Dao Jiao Long 

Founded: 1951 

 

CSSRC is China’s largest ship and ocean 

engineering research institute possessing more 

than 500 research engineers and 22 large-

scaled test facilities, mainly engaged in the 

research of ship design and high performance, 

underwater engineering, vibration and noise 

reduction, underwater structure, marine and 

offshore structures as well as information 

technology. CSSRC designed and launched the 

7000m rated JIAOLONG submersible in 2012 to 

become the deepest operating manned 

submersible in the world today. 

 

In 2016 the shipyard delivered its first in-country built acrylic-hulled tourism submersibles, the 

Huan Dao Jiao Long 1 and 2. CSSRC designed, manufactured and tested a set of twin ten 

passenger vehicles for operation on Hainan Island.  The island is a renowned vacation destination 

in China due to its warm waters and clement weather. Since 1993, the island operated the 

Meireniyu, a Mobimar Mark III, 44-passenger tourism submersible built in Finland. Due to the 

long term success of the tourism operation, the two Huan Dao Jiao Long submersibles were 

commissioned and launched in early 2016. They submersibles are classed by the China Class 

Society (CCS). 

 

CSSRC is developing a number of new vehicles including a three-person, 4500m rated research 

MUV for the China Academy of Sciences (CAS), with a launch date of 2017/2018. The submersible 

was commissioned by the extensive network of universities and research centers in China that 

present a large backlog of ocean research requests that are greater than the Jiaolong submersible 

can accommodate. The CAS 4500m submersible is a much awaited vehicle designed to be lighter 

with improved flexibility in operation. The key feature of the CAS4500 is the increased level of 

national technology content of the vehicle. This includes the robotic arms and the titanium 

personnel sphere developed in China. The submersible is intended to be able to explore most sea 

beds, including those in the South China Sea. It is also designed with five windows for better 

observation of the seabed, similar to the upgraded ALVIN configuration. The objective was to 

make the submersible easier and more comfortable for the crew to operate. The craft is also 
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designed to have a flat-bottom, for easier handling on board its mothership. The CAS4500 

program was inaugurated by the Ministry of Science and Technology in 2014. 

 

CSSRC has also been studying the development of a state-sponsored Full Ocean Depth (FOD) 

vehicle to 11,000m. In 2016 Ye Cong was appointed as the chief designer of the 11000m MUV. 

Few details are available and this program is fully independent of the privately organized 

Rainbowfish project, the brainchild of Dr. Weicheng Cui, director of the Hadal Science and 

Technology Research Center (HAST) of Shanghai Ocean University. 

 

DeepFlight, USA 
Sub: DeepFlight Super Falcon, DeepFlight Dragon, DeepFlight Dragon 3S 

Founded:  1996 

 

DeepFlight was founded by Graham Hawkes in 1996 to develop innovative underwater 

technologies to enable exhilarating flight through blue space. DeepFlight submersibles are 

winged submersibles designed to be “positively buoyant,” meaning they naturally float to the 

surface and use hydrodynamic forces from the wings to push the vehicles underwater when 

moving. By applying the principles and dynamics of flight, DeepFlight crafts dive using downward 

lift and the power of its thrust. The submersibles are designed for speed, small displacement and 

light weight. DeepFlight has developed five generations of personal submersibles, focused on the 

commercial markets of superyachts, luxury resort and private ownership.   

 

In September 2016 at the Monaco Yacht Show, 

the company introduced the Super Falcon 3S, a 

vehicle design for the tourism market. An 

extension of the flagship Super Falcon, the 3S 

model adds a third cockpit so a pilot can take two 

passengers on underwater flights to depths of 

400ft (120m). The new submersible is planned to 

have Lloyds Register classification and be US 

Coast Guard certified. It also announced a new 

partnership with Shanghai-based Rainbowfish 

Ocean Technology called DeepFlight Adventures. 

The partnership will provide submarine adventures, including resort-based dives, as well as 

offshore expeditions starting in 2017.  The first resort locations are planned to be in Hawaii 

followed by the Maldives. DeepFlight also plan to jointly develop underwater tourism 

opportunities with Rainbowfish Ocean Technology. The partnership brings together 
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Rainbowfish’s 4800 ton research ship MV Zhang Jian and DeepFlight submersible assets to offer 

resort-based submersible dives, as well as offshore expeditions. In July 2016 DeepFlight 

completed a successful joint expedition during the MV Zhang Jian’s maiden voyage in Papua New 

Guinea. 

 

JFD / James Fisher Defence, UK 
Sub: LR5, DSAR-5, DSAR-6, NSRS SRV-1, URF 

Founded:  1983 

 

James Fisher Defence was first established in 1983, 

which was Rumic at that time, to operate as the UK 

Submarine Rescue Service, UKSRS.  In 2014, with the 

merger of Divex and James Fisher Defence, it was re-

named JDF. Headquartered in Inchinnan, near Glasgow, 

JFD has over 30+ years of submarine rescue operation 

with facilities in Singapore, Australia and Sweden, and 

has established itself as a world leader in this field. JFD 

today provides a wide range of services from concept 

design, manufacture, maintenance, training, and 

operation of complete Submarine Rescue Systems, 

SDVs, and ancillary diving equipment 

JFD provides submarine rescue capability to a number of countries, including the following 

Submarine Rescue Vehicles (SRV): 

JFD Submarine Rescue Vehicles 

   SRV    Nation   Max depth 
LR5 (DSAR-1)   Australia   400msw 

DSAR-5    South Korea   500msw 

DSAR-6    Singapore   500msw 

NSRS SRV-1   NSRS    610msw 

URF    Sweden   450msw 

 

In 2015, JFD secured the contract from the UK Ministry of Defence for operation of the NATO 

Submarine Rescue System (NSRS). In 2016, the company was awarded the contract worth £193m 

by the Indian Navy for the provision and long term support of its submarine rescue capability. 

The contract includes the design, build and supply of two complete submarine rescue systems, 

and a 25-year all-inclusive annual maintenance contract. JFD will provide two complete fly-away 

submarine rescue systems, including Deep Search and Rescue Vehicles (DSRV), Launch and 

Recovery Systems (LARS) equipment, Transfer Under Pressure (TUP) systems, and all logistics and 
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support equipment required to operate the service. Over the life of the contract, the JFD team 

will train local teams of engineers to maintain the systems, employing knowledge it gained 

through years of operating submarine rescue services with navies across the world.  

The twin Indian systems will be JFD’s first third-generation rescue systems. The system designs 

feature tightly integrated components to ensure Time-to-First-Rescue (the time measured 

between deployment of the system and commencement of the rescue itself) is minimized. The 

systems are optimized for ease of transport and speed of mobilization to a Vessel of Opportunity.  

In 2013 JFD expanded it capabilities with the acquisition 

of a Swedish swimmer delivery vehicle manufacturer, 

now known as James Fisher Defence Sweden AB. The 

facilities in Vaxholm, in the Stockholm archipelago, is 

now the center for the company's swimmer delivery 

vehicle design, manufacture and maintenance. 

JFD in Sweden was recently invited to conduct a three 

day demonstration in Denmark of its defense 

capabilities to special operation units from different NATO countries. The main objective of the 

exercise was to showcase the capabilities of the JFD SEAL Carrier, an 8-man swimmer delivery 

vehicle designed for the covert insertion and extraction of combat diver units. 

The SEAL Carrier demonstrated its capabilities in three modes of operation; surface, semi-

submerged and submerged, with trained divers able to travel with the craft as passengers and 

co-pilots. The vehicle was driven directly to Denmark, a transit of 900 Nm along the Swedish 

coast, in varying sea conditions demonstrating the crafts durability and performance. This also 

verified that the craft could operate underwater immediately after transit without any special 

maintenance measures. 

GEOMAR Helmholtz Centre for Ocean Research, Germany 
Sub:  JAGO 

Founded:  1989 (Max Planck Institut)  

 

JAGO is a 400 m depth rated 2-person submersible primarily dedicated to exploration and 

research in marine sciences. The submersible’s relatively light weight (3 tons) and its compact 

size (3 x 2 x 2.5 m) make it easy to operate worldwide and from a wide variety of support ships 

that have sufficient crane capacity. It also requires simple logistics for transportation in a single 

20-foot sea freight container. JAGO is stationed at the GEOMAR Helmholtz Centre for Ocean 

Research since 2006 and is presently the only manned research submersible in Germany. The 

craft was built by its operators in 1989 and is DNV-GL classed. Throughout its career, JAGO has 

to date made over 1300 dives, diving more than 600 scientists, engineers and observers to the 

seafloor. 
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In 2016, JAGO was involved in an 

expedition with the German research 

vessel POSEIDON to El Hierro, the 

youngest and geologically most active 

of the Canary Islands. A team of 

scientists from GEOMAR, the 

University of Las Palmas de Gran 

Canaria and the Instituto Español de 

Oceanografía used JAGO to inspect a 

submarine volcano that erupted 

offshore at a distance of two 

kilometers from the southern tip of the island. With JAGO the team documented the present 

stage of the eruption site, where warm water is still discharged, and sampled hydrothermal fluids, 

bacteria and other volcanic products.  

 

A second expedition in 2016 took JAGO to the Norwegian Archipelago of Svalbard in the Arctic 

Ocean. An international team of scientists, led by Senckenberg am Meer and GEOMAR, 

conducted dives in the Mosselbukta at the very north of Spitsbergen, the largest island of the 

archipelago, and the Børnøy-Banken south of Spitsbergen to investigate the role of polar 

carbonate factories mainly composed of coralline red algae and carbonate producing 

invertebrates. 

 

GlobalSubDIve, USA 
Sub:  Nemo and Nomad (Triton 1000/2 models) 

Founded:  2014   

 

GlobalSubDive provides turnkey underwater exploration solutions with access to advanced 

technical diving teams in over 54 countries. GlobalSubDive completed three significant missions 

in 2016 to support global conservation efforts for Project Baseline. The first expedition was with 

Miami Waterkeepers. The expedition focused on increasing the understanding and awareness of 

coral reef conditions near Port Everglades in advance of a dredging to expand the port. SCUBA 

divers collected valuable baseline data from three kilometers of the Florida Reef Tract 

surrounding the Port Everglades shipping channel. Renowned explorer and environmental 

advocate, Philippe Cousteau was part of the project and brought international attention to the 

initiative.   
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The second expedition teamed with 

Nekton and a group of leading scientists to 

execute the first mission of the XL Catlin 

Deep Ocean Survey in Bermuda. Two 

submersibles and ten technical divers 

explored and documented 5 sites at 

depths between 15 and 300 meters with 

nearly 100 dives conducted in 24 days. 

The team produced 138-baseline video 

transects, and identified nearly 300 

species of coral, sponge, and algae. Along 

with the participation of scientists, journalists and media personalities, a UNESCO representative 

announced the world’s first High Seas World Heritage Site, the Sargasso Sea, from inside the 

MUV.  

 

GlobalSubDive’s third expedition partnered with NOAA’s National Marine Sanctuaries and Office 

of Exploration and Research and the Bureau of Ocean Energy Management to conduct laser and 

photogrammetry surveys of wrecks that sank in battle off of North Carolina in WWI. Submersibles 

explored the U-576 and Bluefields both at ~240 meters depth while technical divers explored the 

wreck of the YP-389 at 90m. Work completed will advance NOAA’s goal of expanding the Monitor 

National Marine Sanctuary and foster ongoing collaborations between NOAA and Project 

Baseline. 

 

Hawaii University Research Lab (HURL), USA 
Sub:  Pisces IV & Pisces V 

Founded:  1980   

 

The Hawai‘i Undersea Research Laboratory (HURL) specializes in providing tools and expertise for 

scientists to investigate the undersea environment, including submersibles, remotely operated 

vehicles, and other deep sea technologies. HURL operates the twin Pisces IV and V deep 

submersibles which are among the longest operating submersibles in the industry.  The 

submersibles are three-person vehicles rated to a depth of 2000m and are ABS classed. The Pisces 

submersibles have explored all the Hawai’i islands and have traveled across the Pacific Ocean. 

The university center has had many challenges since NOAA defunded its submersible program in 

2014. With the re-certification of its LRT launch and recovery system, HURL was able to 

significantly reduce its overhead cost for coastal expeditions by not requiring the presence of the 

R/V KOK. The LRT and the submersibles are both in ABS class at the moment. 
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2016 looked bright at the beginning of the 

year with a planned contract with the 

China Academy of Sciences that was in 

great need for some deep exploration in 

the South China sea. With the advent and 

popularity of JIAOLONG in China, the field 

of deep ocean research has seen a high 

level of interest from all research and 

universities across the country. With the 

limited access to JIAOLONG, the China 

Academy of Sciences (CAS) is eager to 

have access to deep ocean manned vehicles. The China Ship Scientific Research Center is actively 

building a 4500m submersible for CAS and is expected to be operational in 2018. In this interim, 

CAS was ready to contract with the PISCES for a 2 month expedition. HURL invested heavily in 

preparing both submersibles and the KOK of the expedition, which was then canceled a week 

before sailing. The expedition was caught in political tensions between the US and China over the 

South China Sea and left HURL in a difficult position. It also left hundreds of researchers in China 

with a year of preparation and planning hanging, as was expressed in a visit to Shanghai in 

summer of 2016.  

 

In summer 2016 HURL sailed on an expedition with National Geographic to film corals and 

seamounts. This was followed by an expedition with Conservation International for a series of 18 

dives in 10 days in Loihi with PISCES IV and V and R/V KOK. In late fall 2016, HURL sailed out again 

for a National Science Foundation expedition funded for Deep Coral Research in the 

Northwestern Hawaiian Islands. This was for a 30 day expedition using Pisces IV and V and the 

KOK for work that had originally been 

planned to be performed by ROV. The 

MUV operations proved to be superior 

and far more effective visiting 5 different 

seamounts in 12 days of diving, before 

having to retreat in front of an oncoming 

typhoon. The success and efficiency of the 

expedition has ensured that the 

expedition to the Northwestern Hawaiian 

Islands will continue into 2017 for deep 

coral diving research. 
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ICTINEU Submarins SL, Spain 
Sub:  ICTINEU3 

Founded: 2008 

 

Ictineu Submarins is a manufacturer, operator 

based in Barcelona, Spain. The ICTINEU3 is the 

first research submersible designed and built in 

Spain. The submersible is rated to depths of 

1,200 m (3,900 ft), which makes it the ninth 

deepest submersible. Commissioned in 2013, the 

submersible carries one pilot and two passengers 

for dive durations of 10 hours. The submersible’s 

main features include the largest acrylic viewport 

dome in operation, a highly efficient 

hydrodynamic design, light weight and a 

powerful lithium battery module, commercially 

available today. Ictineu 3 was classed by DNVGL 

and launched in 2013 after 10 years of development. After completing certification the 

submersible was registered by French Maritime Affairs for operation in European waters and 

ICTINEU 3 has completed more than 80 dives at sea between 30 and 1,000 meters depth.  

 

In 2016, ICTINEU3 undertook its first nautical archaeology expedition in the Aegean Sea for a 

period of 3 weeks.  In October, the submersible undertook another archaeological mission in the 

Mediterranean, 100km north of Barcelona. The mission was lead by the Subaquatic 

Archaeological Centre of Catalonia, CASC, the Catalan Government agency for underwater 

archaeology to explore an area that had been poorly explored before in order to find and 

document new shipwrecks. The center was used to explore with divers limited to 40m depth and 

30 minutes dive time. With nearly unlimited dive time at 100-200m, archaeologists discovered 

three new wrecks from the Roman Imperial era with one expected to be carrying 1,000 to 2,000 

amphorae full of “garum” a fish paste that was very popular in the era among the roman court. 

The lids of the amphorae were still visible and sealed. Special challenges included navigation 

between two adjacent ports along the cost, 12 km apart. With rough surface wave and wind 

conditions, the submersible was used to dive to 45m depth and travel 12 km underwater 

between the ports. The Battery Bank power provided sufficient power to cover the full distance 

with a 1 kt head current and arrive at destination with 55% charge capacity remaining. This high 

level of endurance from the pressure tolerant LiPo batteries allowed the research teams to 

navigate and explore with great confidence over the entire coastline between the two ports of 
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Sant Feliu de Guíxols, and Palamós. Based on these performance data, the next objective is to 

perform a  40km transect underwater at 200m depth. 

 

One the technology side, it is typical for the MUV industry to take technology from the ROVs or 

defense industry (lights,cameras, instrumentation, navigation equipment, etc). In the case if the 

ICTINEU battery system, it is a rare reversal where a very specific technology developped for a 

manned submersible is now being transferred to the AUV and offshore industry applications. 

ICTINEU SL confirmed it has successfully completed the qualification of its pressure toleramt LiPO 

battery to 6,000 meters depth.  The battery module is designed to be compliant with DNVGL 

classification rules for construction of submersibles. The ICTINEU LiPo battery pack is a compact 

pressure compensated battery module offering excellent weight and volume to power ratios, 148 

VDC, 10.36 kWh in a 62 liter displacement box containing the BMS, the control circuit, the 

protective elements and the charge and main contactors. ICTINEU has sold multiple packages to 

vehicles in Asia and North America for manned and unmanned applications, one of the rare times 

when technology for MUVs is transferred to the unmanned sector. 

IFREMER, France 
Subs:  NAUTILE 

Founded:  1984  

 

IFREMER built Nautile in 1984 and it 

was the first of a new generation of 

deep research submersibles rated to 

6000m. Nautile counts among its 

achievements 116 dives on the RMS 

Titanic between 1987 and 1998, early 

thermal vent exploration and meeting 

up with ALVIN at the bottom of the 

Atlantic in 1987. While budgets are 

strained worldwide affecting all 

manned operations, IFREMER has no 

plans to replace NAUTILE and projects an extended life program for the pressure hull and periodic 

technology improvements. In 2013 IFREMER initiated a review of 25 years of maintenance data 

and identified findings to support the life extension of the hull components. The major overhaul 

schedule is now set for every 10 years, meaning the next major maintenance overhaul is 

scheduled for 2018.  
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In 2016 NAUTILE sailed on an expedition to the Mediterranean where it performed a series of 17 

dives to a maximum depth of 2400m. These dives were a combination of scientific explorations 

as well as technical and engineering dives for new equipment. Nautile is operate from its 

mothership the Pourquoi Pas? and is schedule for another scientific expedition to the Atlantic 

Ocean from March 15 to April 30th. On the technical side, the team plans to make several 

upgrades during its next major overhaul with replacement of its buoyancy foam, its robotic 

manipulators and the complete front end arrangement of the vehicle. The scope of this effort 

will be determined by the budget which is yet to be approved.  

JAMSTEC, Japan 
Subs:  Shinkai 6500 

Founded:  1973   

 

Shinkai 6500 is the flagship deep ocean 

submersible for the Marine Technology and 

Engineering Center of JAMSTEC (Japan Agency for 

Marine-Earth Science and Technology). Shinkai 

6500 was built in Kobe Japan in 1989, a three 

person deep ocean research submersible rated to 

a maximum depth of 6500m. The SHINKAI 6500 is 

operated from its mothership R/V Yokosuka and 

has been operated by a pilot, a co-pilot and one 

observer. In 2016, JAMSTEC has reviewed its 

operating procedures and is migrating to a 

concept of operations of one pilot and two 

observers, as is more common on other deep research submersibles. This involves a 

reconfiguration of the personnel sphere as well as pilot training changes and new operating 

procedures. 

 

JAMSTEC initiated a multi-year major upgrade program to SHINKAI 6500 in 2012. This year the 

overhaul includes a complete dis-assembly of the submersible and two major upgrades. First a 

change to the personnel sphere layout to accommodate two observers. The second is the 

installation of an upgraded underwater navigation system. The SHINKAI 6500 operated with a 

SSBL System and upgraded it to include a DVL sonar. While this improved navigation, the new 

upgrade includes the integration of an Inertia Navigation System (INS). For 2017, JAMSTEC plans 

several test dives in March and April for testing of the new equipment and modifications. This 

will also include a program of pilot training for single pilot operation of the submersible. The rest 
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of the year is projected to optimize both the submersible equipment and new operating 

procedures for new expeditions in 2018. 

 

Niggeler-Rebikoff Foundation, Portugal Azores 
Subs:  LULA 1000 

Founded:  1990 

 

LULA1000 is a three person, 1000m rated 

research submersible operated by the Rebikoff-

Niggeler Foundation. The Rebikoff-Niggeler 

Foundation (FRN) is a Portuguese non‐profit 

organization for marine science located on the 

island of Faial, Azores. LULA is used in research 

projects and for mapping of deep-water habitats 

off the Azores Islands, as well as in 

cinematographic projects (recently BBC, 

National Geographic, NHK among others). The 

submersible operates in near open ocean 

conditions most of the time and was specifically designed for high quality deep sea filming. In the 

fourth year of operation, the LULA1000 has proven to be a reliable platform for filming and 

scientific work. 

 

In 2016, LULA 1000 performed several Habitat Mappings. Habitat mapping activities to 1000 

meters depth were carried out along all the Azores islands´ slopes. Part of the surveys was carried 

out within existing co-operations, with the Regional Government of the Azores – Directorate for 

Sea Affairs, and with the University of the Azores.  

 

More dive operations were performed along the islands´ slopes of Faial, Pico, São Jorge and Santa 

Maria. Several new hotspots of marine life and ecologically relevant habitats were discovered 

and documented with the LULA1000. Several deep sea species could be documented live, in-situ 

for the first time ever. Located on Faial/Azores, in the central northeast Atlantic, the LULA1000 

infrastructure provides fast access to a great number of habitats of ecological importance (e.g. 

seamounts, deep-sea coral gardens and reefs, sponge aggregations) assuming a strategic position 

for marine research actions. 

 

In February 2017, Kirsten and Joachim Jakobsen, operators of LULA1000 submersible, announced 

they discovered the wreck of the German U-boat U-581. It was exactly 75 years ago that this 
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submarine sank near the south coast of Pico Island, in the Azores, Portugal, after having been 

pursed and attacked by the British destroyer HMS Westcott. The wreck lies in almost 900 meters 

of depth and transformed into a real deep sea coral reef, making it an extremely interesting site 

for deep water coral researchers. 

 

The wreck position of U-581 was 

verified on 13th September, 2016, after 

a search of several months. After 

analyzing the German and British 

report on the sinking, a search area of 4 

x 8 nautical miles was defined. During a 

first phase, between March and 

September, the team had first 

produced bathymetric 3D charts of the 

search area, by using a Multibeam 

sonar. After that, a Sidescan sonar with 

2200 meters capability was used for high resolution acoustic images of the seabed, covering 65% 

of the search area. The remainder of the area could not be mapped because of seamounts. 

Ultimately, the position of the wreck was verified and high resolution video images were taken 

with the manned submersible LULA1000. 

 

The Rebikoff-Niggeler Foundation stated it intends to produce a documentary on the history as 

well as the search for and discovery of the U-581 in 2017. This will include the production of a 

full 3D virtual photomosaic of U-581.  

 

Nuytco Research Ltd., Canada 
Subs:  DeepWorker, Dual DeepWorker, Curasub, Orcasub, Exosuit, ExoNewt 
Founded:  1985 
 
Nuytco Research Ltd builds a wide range of manned submersibles in North Vancouver, Canada. The 

submersibles include the single occupant Deepworker and two-person Dual-Deepworker vehicles rated 

to 600 and 1000m, a five-person tourism submersible Curasub, and the Orcasub personal vehicle. Nuytco 

also manufactures the EXOSUIT, an advanced version of the NewtSuit which are Atmospheric Dive 

Systems (ADS) designed and classed to Lloyds Registry.  
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For ADS systems, Nuytco currently has six Exosuit ADS systems under 

construction and three ExoNewt systems, which are Newsuits 

upgraded to Exosuit standards. The company is also upgrading and 

recertifying a Turkish Navy ADS system and is working on a new 2000 

fsw ADS design for military/sub rescue use. With regards to 

submersibles, Nuytco is finishing two Single DeepWorkers rated for a 

1000 meters.   

 

Although not MUV, Nuytco launched a new work-class ROV called the 

NewtROV in November 2016. The NewtROV is an all-electric, 

powerful ROV rated at 2500 meters. The first production unit is 

scheduled to be launched in the Spring of 2017. 

 

 

 

 

Oceangate Inc., USA 
Sub:  Antipodes, Cyclops 1 , Cyclops 2 in development 

Founded:  2009 

 

OceanGate Inc. is a privately held company in 

Washington State that provides subsea manned 

submersible services for industry, research and 

exploration. The company owns and operates 

manned submersibles. OceanGate owns and 

operates the 5-person Antipodes MUV rated for 

300 meters depth and Cyclops 1, a 5-person 

submersible rated to 500m. It is also designing 

and building Cyclops 2, a manned submersible to 

take a crew of 5 people to depths of 4000 meters. Among several innovative features, its main 

pressure vessel will be carbon fiber and titanium, the first of its size for a manned submersible. 

The project is scheduled for launch in 2018.  
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In 2016 OceanGate conducted manned submersible expeditions to the wreck of the Andrea 

Doria, to the Greater Farallones National Marine Sanctuary, to Desolation Sound in British 

Columbia, and conducted the first manned submersible dives around Alcatraz Island. Plans for 

2017 include expeditions to The Bahamas and to the wreck of the Andrea Doria near Nantucket. 

OceanGate is also developing Ms.Lars 2 (Mobile Subsea Launch and Recovery System) for 

launching and recovering manned submersibles and shock sensitive equipment such as 

environmental sensors and electronic data collection devices. 

 

Rainbowfish Ocean Technology Co., Ltd, P.R. China 
Sub: Landers, ARV, Rainbowfish 11000 in design 

Founded:  2014 
 

Rainbowfish is a new venture in China leading the research in 

deep sea technology and their marketing developments. 

Rainbowfish is the operations and marketing group working 

with the Hadal Science and Technology Research Center 

(HAST) of Shanghai Ocean University, which endeavor to 

challenge the 11000m depths of the Marianna Trench within 

the next 4 years. The operation is particular as it is a 

private organization, to the extent possible and is not a 

state agency. This is quite innovative on its own and the 

mission objectives are daring.  

 

Rainbowfish privately financed and launched its 4,800-

ton mothership MV Zhang Jian in summer 2016 with 

plans to become an international ocean laboratory, operating a range of manned and unmanned 

vehicles, conduct scientific expeditions as well as engage in commercial subsea work and make 
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tourism a significant part of its business. In August 2016 Rainbowfish completed part of the sea 

trials of its MV Zhang Jian mothership in Papua New Guinea which included a joint expedition 

with DeepFlight. 

 

The team just completed a recent 

expedition to the Challenger 

Deep, from Dec. 3, 2016 to Feb 

16th, 2017. The objective was to 

test its deep landers as well as its 

ARV (Autonomous Remotely 

operated Vehicle). The director of 

HAST reported that all three 

landers reached the Challenger 

Deep. The first lander took 

photographs, the second took 

sediment samples and the third took biological samples. All three landers reached over 10,000 

meters, and the third device brought back 103 amphipods.  

 

The ARV was also tested but its depth was limited to 6300m due to damage incurred on the ARV 

during recovery operations in a rough sea state. By the end of the cruise, the team completed a 

comprehensive scientific survey to Massuo trench and New Britain trench. The efforts now will 

focus on the development of the Rainbowfish 11000m submersible, still scheduled for the year 

2020.  

 

In August, China's unmanned submersible "Haidou-1" dived to a depth of 10,767 meters at the 

Mariana Trench, setting a new record for China, making it the third country after Japan and the 

United States to reach below 10,000 meters. 

 

SEAmagine Hydrospace Corporation, USA 
Sub: Ocean Pearl, Triumph, Aurora 3/200, Aurora 3/1500, Aurora 3C, Aurora 4/330, Aurora 

5/330, Aurora 5/1000, Aurora 6/1000 

Founded:  1995 

 

SEAmagine is a California based company established in 1995, manufacturing manned 

submersibles with an existing fleet of ten submersibles worldwide having accrued over 12,000 

dives. SEAmagine’s submersibles are used in scientific, commercial, and superyacht sectors and 

have featured in numerous National Geographic, BBC, and other film projects. SEAmagine has 
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built a reputation for design excellence, a perfect safety record, and a solid track record in 

reliability and practicality in both the professional and superyachts markets. 

 

In April 2016, SEAmagine marked another 

historical milestone with the first manned 

submersible delivered to South America. 

SEAmagine delivered an Ocean Pearl, two-person 

work submersible to the Argentina Coast Guard. 

The unique project was years in the organization 

but was finally completed in 2016 to a grand 

reception in Buenos Aires. The submersible will be 

used for Law Enforcement both at sea and in its 

many remote inland lakes. The custom trailer 

compatible design allows great flexibility to easily 

transport the vehicles to coast regions as well as deep, remote lakes in the Andes Mountains. 

Training of coast guard officers is scheduled to continue into 2017. 

  

During the 2016 Monaco Yacht show, SEAmagine launched the AURORA submersible line with 

the 6 person AURORA-6. The 6 person luxury model offers a very spacious environment for the 

occupants as well as offering exceptional underwater field of view. The submarine’s cabin is 

arranged in four segments enhancing privacy with the pilot at the front, the owner’s lounge right 

behind, the guests’ lounge in the rear, and includes a private emergency restroom in the back 

hull compartment. Depth ratings range from 150 m to 1500 m. All the company’s submarines are 

classed by the American Bureau of Shipping (ABS) and approved by the Cayman Island Shipping 

Registry. 

 

Stanley Submarines, Honduras 
Sub: IDABEL 

Founded:  1998 

 

Founded by Karl Stanley, Stanley Submarines goal is to provide the most cost effective direct 

access to the deep sea available to the public. Considered one of the longest operating and 

deepest diving subs the public has had regular access to since 1998. The first sub C-BUG 

controlled by Buoyancy Underwater Glider retired in 2012 with Idabel launched in 2012 to carry 

a sub pilot and two passengers to depths of 915 meters or 3,000 feet. The Roatan based company 

is focused on tourism but the location has provided unique opportunities for scientific research 
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and film and media projects. To date, 

Karl Stanley logged over 2,000 dives 

totaling over 5,000 hours.    

 

In 2016 Stanley Submarines conducted 

over 80 dives. Highlights include filming 

six gill sharks with both ZDF German TV, 

and the highest rated show on Animal 

Planet, River Monsters. Filming was also 

conducted with the Ukranian travel TV 

show, Heads and Tails.   Dives for 

science were conducted with staff from 

the University of Michigan in an ongoing project to study Crinoids and with scientists from the 

Smithsonian to study deep water fish.  One of the farthest tows of the sub to date was done (25 

miles roundtrip at 3-4 knots) to investigate the crash site of a plane crash reported to have over 

4,000 kilos of cocaine and the co-pilot still aboard.  A device nick-named the  "sub -sled" is under 

construction and will be used to streamline the sub and boost the towing speed in an effort to 

explore areas of interest identified by the multibeam work done by the Schmidt Ocean Institute.  

 

Submergence Group, LLC (USA)  

MSUBS Ltd. (UK) 
Sub: S201, S301, S351, MASTT 

Founded:  2007 

Submergence Group and MSubs Ltd 

provide manned and unmanned 

submarines and vehicles for defense, 

research and commercial sectors. The 

company’s capabilities include Pressure 

Vessel Design and Construction, control 

and navigation system integration, HP Gas 

and Hydraulics, Life Support Systems, and 

GRP tooling. The team’s expertise 

encompasses mechanical, composites, 

electrical, and electronic and software 

design. The worldwide network of engineering and material science resources allow both 

companies to scale quickly based on project delivery cycles.  
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MSubs recently produced the largest unmanned underwater vehicle in the world weighing in at 

63 tons. At 80 feet / 24m long it is used as a submarine tracking target.  Last summer, Lockheed 

Martin and Submergence Group announced a new partnership to build, integrate, test, and 

deliver up to three dry combat submersibles (DCS) to US Special Operations Command 

(USSOCOM). The partnership is focused on a $166US million awarded contract that will supply a 

new class of combat submersibles that will operate at greater depths and with longer endurance. 

The DSC will support two operators (pilot and navigator) plus up to six swimmers with the ability 

to lock them out and in. 

 

Triton Submarines, LLC, USA 
Subs: TRITON 3300/3, TRITON 1650/3 LP, TRITON 1000/7, TRITON 3300/1 MD, TRITON 

1000/2, TRITON 6600/2 

Founded:  2008 

Triton expanded design and 

manufacturing operations for 2016 with 

construction on five new submersibles, 

including two new models.  The Triton 

3300/1 MD (minimum displacement) was 

built for a European client who already 

owns a Triton 3300/3 and wanted a 

second submersible to complement their 

film and documentary capabilities. This 

one-man vessel can dive to 1000m.  The 

new Triton 3300/3 MKII is the sixth in the 

product line and is a 3-man vessel.  The completed Triton 3300/3 MKII was delivered to the client 

and used in the Sea of Cortez in July. The vessels feature the new single point lifting system, 

enabling launch and retrieval in a greater variety of sea states. The first of the new compact Triton 

1650/3 LP (low profile) submersibles was launched at Monaco and sent to the Fort Lauderdale 

Yacht Shows and the Blue Ocean Film Festival in St. Petersburg to highlight its flexibility and 

capability as a film platform. Triton has also begun construction on a second submersible in this 

model line and will be using this vessel for charter in 2017.  

 

Tritons submersibles have been used in numerous research and scientific discovery missions 

around the world, ranging from local Florida surveys to expedition work in the most remote 

corners of the Pacific. Highlights of these missions include filming the Britannic (sister ship to the 

Titanic) in the Mediterranean, the first ever manned submersible dives in Antarctica, and the first 

live footage captured of a giant squid off the coast of Japan. 
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UBoat Worx, Netherlands 
Subs:  Super Yacht Sub 3, C-Explorer 3, Cruise Sub, HiPer Sub, C-Researcher 3 

Founded:  2005 

U-Boat Worx, was founded in 2005 by Bert 

Houtman is a manufacturer of private 

submersibles. The company has a wide 

range of models ranging from 1 to 9 

people and operate to depths up to 

1,700m. U-Boat Worx submersible are 

designed, engineered and built to DNV-GL 

classification. The company has developed 

a range of acrylic submersibles for the 

private and luxury market, which extends 

into the tourism market with vehicles of 

larger capacity. The advent of ever 

increasing thicknesses of cast acrylic enable for large acrylic submersibles to reach ever deeper. 

This is in large part led by the specialized capabilities developed by acrylic manufacturers such as 

EVONIK, in Germany and Blanson Ltd, in the UK. 

 

In 2016, Uboat Worx launched the unique Cruise Sub designed with two large acrylic spheres on 

either ends. The aerodynamic design of the revolving interior provides passengers the best view 

possible. The Cruise Sub series can hold 5, 7 or 9 occupants. Both the Cruise Sub 5 and the Cruise 

Sub 7 submersibles are rated to a depth of 1,140m. The large passenger capacity is specially 

designed for tourism. For deeper applications U-Boat Worx developed the C-Researcher 3, 

designed more for research and which offers more equipment options with an array of tools and 

measurement equipment.  

 

Undersea Hunter, USA 
Subs:  DEEPSEE  

Founded:  1990   

 

The Undersea Hunter Group is based in Costa Rica since 1990 specializing in diving expeditions 

to remote Cocos Island, located 300 nautical miles off the Pacific coast. The company oprates 

two expedition vessels, the Sea Hunter for dive expeditions and the ARGO, the mothership for 

the DEEPSEE submersible.  
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DEEPSEE is an ABS Classed, three-

person SEAmagine Triumph 

submersible rated to a depth of 

1500ft. Launched in 2006, DEEPSEE 

aboard ARGO celebrated it’s 10th 

anniversary, diving year-round in 

Cocos Island along with several filming 

expeditions with National 

Geographics. Having a full global reach 

the team has easy access to the 

eastern Pacific region, including 

remote locations such as the Colombian Island of Malpelo, Galapagos, and the Mexican coasts of 

Baja California. Along with adventure diving DEEPSEE supports major underwater film projects, 

to dive producers and film production teams to remote and isolated ocean locations. 

 

In 2016, DEEPSEE continued its collaboration with the National Geographics “”Pristine Seas” 

expedition. The first expedition was to Clipperton Atoll, a minor French Territory in the Eastern 

Pacific, 1,581 miles west of Costa Rica. The Nat Geo expedition, led by Dr. Enric Sala, included 10 

days of diving on Clipperton Atoll with 18 dives and the collection of sands, corals and hours of 

high quality video. The expedition continued to the Mexican coast to re-visit Mexico’s 

Revillagigedo Archipelgo, which the DEEPSEE team had first explored in 2014 for a Mexican 

television production called “Por La Planeta”. The Pristine Seas team objective was to document 

and evaluate the biomass and diversity of fish, sharks and corals of the Socorro Island, San 

Benedicto Island and the Roca Partida outcropping. The goal was to gather documentation in 

support of inspiring more government protection for these remote islands. These islands are 

heavily visited by large numbers of diving liveaboards every 

year. Of special note, the entire eastern Pacific was under the 

influence of El Nino and the warmer waters changed the usual 

migration routes of the humpback whales which normally 

migrate by the islands from January to April. None were seen 

during the whole expedition. The 16 day expedition recorded 

30 dives with over 100 hours of surveys and dozens of samples 

for the Nat Geo team. This concluded the 5th expedition with 

the Nat Geo Pristine Seas project. 
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Woods Hole Oceanographic Institution, USA 
Subs:  ALVIN 

Founded:  1964 

 

The Woods Hole Oceanographic Institution’s 

Deep Submergence Operations Group 

operates the ALVIN submersible. Launched in 

1964, ALVIN has seen several overhauls. Since 

2012, the latest upgrade was completed which 

included: a completely new personnel sphere 

rated to 6500m with larger viewports, a new 

digital command and control system with 

advanced imaging and data recording systems, 

an improved maneuvering and control system, 

an improved cabin interior and better 

manipulator mounts for better sampling capability. While the personnel sphere is rated and 

tested to 6500m, the submersible maintains its original 4500m depth rating until the next 

overhaul phase upgrades the rest of the vehicle. The upgrade was funded through the National 

Science Foundation, it is certified by the US Navy and the vehicle is owned by the Office of Naval 

Research.  

 

 
 

Since the completion of its first NAVSEA certification to 3800m in 2014, ALVIN was officially 

certified to 4500m in Jan 2015. To date, ALVIN has completed over 210 dives since its overhaul, 

with 16 operational cruises. WHOI future plans include the completion of the second phase of 

the overhaul to bring ALVIN to its 6500m depth rating in the next 4 years. The overhaul is planned 

for 2019/2020. 


