
Deep Submergence Vehicles (DSV):          a.k.a. manned submersibles 

  
1. Cross section of DSV-2, also known as “Alvin.”  Operated by Woods Hole Oceanography Institute, owned by 

the United States Navy.  Note that the crew compartment is a solid titanium sphere, with a diameter of 7 feet 

and a thickness of 3 inches!  2.  MIR-class submarine, operated by Russia.  These may look familiar if you have 

seen the movie “Titanic.”  3.  PISCES-V submarine operated by Hawaii Undersea Research Lab.  PISCES-V and 

PISCES-IV are run off of our ship, the R/V Ka`imikai-o-Kanaloa, operating out of Honolulu Harbor.   

 

Specifications: ~17 tonnes (35,000 lbs.) 

Capacity: 2 scientists, 1 pilot 

Cost: ~ $45,000 dollars per dive 

Payload: 400 lbs. of scientific samples, scientists can choose samples & they can be brought up alive! 

Equipment: Grappling arms, collection basket, “super-suckers” (suction devices for sampling), HD video 

cameras, view ports for observers 

Deployment: Large, specialized  host ships, most dives are < 16 hours due to fatigue 

Depth rating: 2000m-6500m, depending on specific submarine 

Special 

considerations: 

High cost of maintenance, must be torn apart and rebuilt every three years for safety, only 8 

DSVs currently operating in the entire world – including the two we have here in Hawaii, 

called Pisces IV and V.  Cost of equipment is expensive and there is a marginal safety risk to 

the observers and pilot, though no major accidents have occurred with any DSV.  

Submersibles have no direct link with their host ship but can communicate with a radio.   
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Remotely-Operated Vehicles (ROVs):              a.k.a. unmanned submersibles 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1. Photo of the ROV “Doc Ricketts,” operated by the Monterrey Bay Aquarium Research Institute (MBARI).  

This ROV is quite large (the size of a mini-van).  2.  Photo from an ROV working on the BP oil spill in the Gulf of 

Mexico, 2010.  3.  Photo of an ROV pilot (right frame) working at a control station.  Note all the camera feeds 

on the monitors, including critical information about water conditions, depth, etc.  The ROV is piloted in real-

time by several joysticks, which control the thrusters. 

 

Specifications: ~5 tonnes (10,500 lbs.) 

Capacity:  Controlled remotely, operated by 1 pilot in a room on board the mother ship 

Cost: ~ $25,000 dollars per dive 

Payload: 600 lbs. of scientific samples, scientists can choose samples & they can be brought up alive! 

Equipment: Grappling arms, collection basket, “super-suckers” (suction devices for sampling), HD video 

cameras 

Deployment: Large, specialized  host ships, dives can be indefinite by swapping out pilots 

Depth rating: 2000m-11,000m, depending on specific ROV 

Special 

considerations: 

Moderately high cost of maintenance.  30+ ROVs currently operating world-wide.   Cost of 

equipment is expensive and some ROVs have been lost on missions.  ROVs have a large use in 

the commercial sector for oil exploration; the oil spill in the Gulf last year had as many as 14 

working on the leaking oil cap at one time.  ROVs are more common than submarines, and can 

do 90% of the work for half the price, without safety risks.  ROVs are constantly tethered to 

the mother ship by a cable, sending video feed from (and electricity to) the vehicle.   
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Net tows & long-lines:                  

  
 

1. MOCNESS net system (Multiple Opening and Closing Net, with an Environmental Sensing System).    2.  

Long-line system deployed off of a boat to sample midwater fishes.  3.  Otter trawl towed behind a boat.  Note 

the cod end where fish are captured (a), and also the doors (b) which help pull the net apart to capture 

specimens.   

 

Specifications: ~1 tonnes (2,000 lbs.) 

Capacity:  Controlled by driving ship over specific locations 

Cost: ~ $7,000 dollars per deployment 

Payload: 10,000 lbs. of scientific samples, scientists cannot choose samples!  Random sampling! 

Equipment: Depth sensors, possible HD video cameras 

Deployment: Small – large ships, with cranes onboard, can be indefinite 

Depth rating: 6000m, depending on type of net or long line 

Special 

considerations: 

Extremely low cost of maintenance.  Nets are disposable and can be replaced cheaply.  

Deployment is quick with the ability to catch many tonnes of samples, though there is 

absolutely no sample selection.  Long lines can be more selective depending on type of hook 

used.  Fishes from these lines and nets often come up dead from being scavenged while on 

the hook, or bashed apart by rocks or other fish in the net.  Thousands of ships have the 

ability to deploy this kind of gear and they are the top two ways to get commercial fish to 

market.  Using nets past 6000m is difficult due to large forces acting on the cable.   
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