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Nearly 60 years after the sinking 
of the Andrea Doria, a team 

of deep-sea explorers has brought 
cutting-edge technology to explore 
what is known as the Mt. Everest of 
diving.

The Andrea Doria was an icon of 
Italian national pride. Launched on 
June 16, 1951, it was described as 
the fastest and safest ship in the �eet. 
Named after a 16th century Italian 
general, it was equipped with a dou-
ble hull and carried 16 lifeboats. The 
capacity of the ship was 1,200 pas-
sengers with an additional 500 crew. 

On July 17, 1956 the Andrea 
Doria set sail from its homeport in 
Genoa, Italy, and set course west-
bound across the Atlantic Ocean for 
the United States with 1,706 people 
on board. On July 25, the Swedish 
vessel MS Stockholm departed New 
York Harbor eastbound for its home-
port in Gothenburg, Sweden. Both 
vessels were unknowingly on a collision course in the heav-
ily traveled shipping corridor. The Andrea Doria had been 
traveling in the heavy Atlantic fog for hours when Capt. 
Piero Calamai ordered the watertight doors closed, the fog-
warning whistle initiated, and the ship speed slowed while 
continuing a westward course. 

The ships were traveling through an area where the cold 
Labrador current meets with the warm Gulf Stream and 
causes heavy fog conditions, with visibility that can be re-
duced to nearly zero. It was under these conditions at 11:10 
p.m. on July 25, 1956 that the two ships collided nearly 
50 mi. off the shores of Nantucket, Massachusetts. With a 
combined speed of 40 kt., both ships desperately tried to 
out run the collision. 

Their last-minute measures were to no avail, and the 
ships collided at an almost 90° angle. The Stockholm’s ice-
breaking bow ripped into the starboard side of the Andrea 
Doria, penetrating nearly 40 ft. The Andrea Doria immedi-
ately began to take on water. There were over 50 casualties, 
46 of those aboard the Andrea Doria. 

New Sonar Survey
Through the years, the Andrea Doria wreckage has been 

hailed as the Mt. Everest of scuba diving due to the dan-
gerous conditions, including lines, nets and strong currents. 
There have been 16 divers killed on the wreck over the 
years. This legendary shipwreck has been explored by div-
ers for decades, with the �rst dive occurring within hours 
of the sinking. These dives resulted in limited views of the 
wreck due to the short bottom time available to divers (ap-
proximately 20 min. per dive) and limited visibility. Since 
divers can only spend a few minutes at depths of 250 ft., and 
because local water turbidity limits visibility to a few dozen 
feet, it is nearly impossible for divers to capture images of 
the full scope of this 697-ft.-long shipwreck. And, as the 
ship decays, the familiar landmarks that divers once used to 
navigate around the vessel are changing or disappearing. As 
a result, there have been no images that fully illustrate the 
scope of the wreck.

Now, 60 years after sinking, the shipwreck has been ex-
plored via sonar for the �rst time ever, using Cyclops 1, a 
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PHINS INS and BV5000 sonar were 
integrated on board the Cyclops.
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the 4,000-m Cyclops 2 submersible, expected to debut in 
2017. Cyclops 1’s features include an enhanced automated 
control system to monitor life support, power management, 
navigation and other critical system diagnostics. Using a 
combination of commercial off-the-shelf (COTS) technol-
ogy and innovative system architecture designed by Ocean-
Gate’s internal engineering group and the Applied Physics 
Lab at the University of Washington, the automated control 
system is revolutionizing how manned submersibles oper-
ate by reducing time spent on vehicle control and increas-
ing time to achieve mission objectives. 

Those involved in supporting the Andrea Doria Survey 
Expedition included iXBlue, which provided underwater 
navigation equipment; Teledyne BlueView, which provided 
multibeam sonar hardware and software to capture imagery; 
Boston Harbor Cruises, which supplied the support vessel 
Warren Jr. as a base for dive operations; and the University of 
Delaware College of Earth, Ocean and Environment, which 
is assisting with mapping the site. The Underwater Investiga-
tive Group and Aquabotix supported ROV operations. 

The expedition team boarded the offshore support ves-
sel Warren Jr. and departed Boston, Massachusetts, on June 
2, towing the mobile subsea launch and recovery system 
(Ms. Lars) and Cyclops 1 to the site of the Andrea Doria. 
Operated similarly to a ship dry dock, Ms. Lars is used to 
launch and recover manned submersibles and shock sensi-
tive equipment such as environmental sensors or electronic 
data collection devices. Ms. Lars is submerged by �ooding 
its �oatation tanks with water for a controlled descent to 
depths of 5 to 10 m to avoid any surface turbulence. Once 
submerged, it provides a stable underwater platform from 
which manned submersibles such as Cyclops 1 can lift off 
and then return to after each dive. At the conclusion of the 
dive, the submersible lands on the submerged Ms. Lars and 
the entire system is brought to the surface in approximately 
2 min. by �lling the ballast tanks with air.

“The bene�ts of the Ms. Lars are that it is extremely mobile 
and it can be cost-effectively deployed because it does not re-
quire a large ship with a man-rated crane or A-frame to launch 
and then retrieve one of our manned submersibles,” said Rush. 
“This allows us to work in remote areas using smaller, locally 
available commercial ships at a much lower cost.”

Due to diver reports of �shing nets �oating above the 
center of the wreck, the team chose to approach the wreck 

state-of-the-art manned submersible by OceanGate, which 
was contracted by Argus Expeditions to document the 
wreck’s current condition to establish accurate and reliable 
baseline data so explorers and scientists can better assess 
the decay of the wreck over time. OceanGate, which has 
provided manned submersible services since 2009 and per-
formed dozens of expeditions in three oceans, conducted 
the �rst manned submersible operation to the wreck since 
1995.

“Five times more people have been to the top of Mount 
Everest than have seen the Andrea Doria wreck site, so this 
expedition was a rare opportunity for our crew—all while 
expanding our knowledge of the ocean,” said Stockton 
Rush, OceanGate’s CEO. “Using our �ve-person submers-
ible, we were able to view the Andrea Doria area for nearly 
four hours, which is more than 10 times longer than scuba 
divers can.” 

OceanGate’s Cyclops 1 functions as a test platform for 
software, technology and equipment to be deployed on 

(Top) The Cyclops on the Ms. Lars launching system. (Middle) A sonar image of the "OESFB�%PSJB. (Bottom) An image of the "OESFB�
Doria bow taken from the submersible.
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at the bow. Use of the iXBlue PHINS 
inertial navigation system allowed 
the pilot to approach the wreck at the 
planned point. PHINS provides posi-
tion, true heading, attitude, speed, 
depth and heave. Its highly accurate 
inertial measurement unit is based on 
iXBlue’s �ber-optic gyroscope technol-
ogy coupled with an embedded digital 
signal processor that runs an advanced 
Kalman �lter. PHINS is compatible 
with DVL and is also used for UUVs.

“The stakes are a lot higher when 
you are working with a manned sub-
mersible,” said Yves Paturel from iX-
Blue. “The INS was designed for this 
type of application and is very user-
friendly. It met all expectations for 
controlling the sub and for processing 
all the sonar data. During each dive, 
they needed to approach the wreck at 
a speci�c place and heading to main-
tain maximum safety around the ship-
wreck site, and iXBlue’s navigation 
system kept them on course the entire 
time. With the PHINS navigation data 
on board, we can overlay an image of 
the sub on a reference image of the 
dive site and see almost exactly where 
we are.” 

The expedition plan �rst called for 
sonar scanning the wreck from a safe 
distance (30 m) to better assess any en-
tanglement hazards before approach-
ing the wreck for visual inspection. The 
ship is lying on the starboard side, with 
much of the superstructure having col-
lapsed to the sea�oor, leaving the keel 
side of the vessel relatively clean and 
free of hazards. Beginning at the bow, 
the team planned to circumnavigate 
the wreck, �rst working along the keel 
side, making sonar scans at speci�ed 
spots to create a virtual map of the en-
tire wreck.

The Teledyne BlueView BV5000 
sonar helped the pilot to maneuver 
the sub close to the wreck, especially 
given the low visibility. “We were able 
to get good imagery of the bow,” said 
Scott Bachelor of Teledyne BlueView. 
The sonar also helped the pilots get 
the submersible on and off the mobile 
subsea launch and recovery system. 
The team was able to set the sub on the 
seabed and rotate the BlueView sonar 

360° to map the area. The sonar can 
take CAT scans like slices in real time.

The dive team performed 17 sonar 
scans of the bow of the vessel. Only 
two dives were conducted due to ad-
verse weather conditions. A combi-
nation of high winds, heavy seas and 
thick fog—much like the conditions 
that caused the original collision and 
sinking—prevented the team from 
conducting more dives. At times, the 
fog limited visibility to a few hundred 
feet. Safe submersible operations re-
quire surface visibility of 1 mi. so 
that the surface operations team can 
see the submersible at the end of the 
dive. Heavy seas also limit the team’s 
ability to see the submersible at the 
surface due to its low pro�le in the 
water.

“Given the conditions, we got 
as much time on the wreck as we 
could,” Rush said. “We have great 
respect for harsh ocean conditions, 
and for the history of this infamous 
wreck, so ensuring the safety of our 
crew is always our top priority.”

Conclusion 
OceanGate’s expedition began a 

survey of the exterior of the wreck 
to capture detailed multibeam sonar 
images. The goal is to digitally as-
semble the sonar scans into a virtual 
model to help illustrate the full scope 
of the wreck and document its cur-
rent condition, a project the team 
plans to continue in 2017. 

“We’ve always planned to revisit 
the Andrea Doria regularly to contin-
ue an ongoing mapping process, and 
what we captured will certainly serve 
as a benchmark for what we capture 
on future expeditions,” Rush said. ST

Rhonda Moniz has been 
in the marine technol-
ogy industry for over 25 
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underwater cinematogra-
pher. She has written for 
numerous publications and has worked on docu-
mentary productions for PBS and Discovery. She 
runs the Underwater Investigative Group.
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