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Sinking of MV Conception
l#.MV Conception burning.jpg

The dive boat Conception burns off the coast of Santa

Cruz Island, California, on September 2, 2019

Date September 2, 2019

Time  Approximately 3 a.m. PDT UTC—07:00
Platts Harbor, Santa Cruz Island,
California, United States

34°02'51"N 119°44'06"W / 34.04750°N
Coordinates 119.73500°W Coordinates: 34°02'51"N
119°44'06”"W / 34.04750°N 119.73500°W

Cause Fire

Location

Outcome (See Aftermath section)
Deaths 34

Non-fatal
injuries
Location of collision in Channel Islands:
LMV Cong MW located in USA
CalifortiSRRREGN [slands
Map of the Channel Islands,
California, with sinking site marked
in red.
e MYV Conception is located in
Ca ishAV
MV ConcepﬁWﬁ%}nia)

The sinking of MV Conception occurred on September 2, 2019, when the 75-foot (23 m) dive boat caught fire
and eventually sank off the coast of Santa Cruz Island, California, United States. The boat was anchored
overnight at Platts Harbor, a small undeveloped bay on the north shore of the island, with 33 passengers and 1
crew member asleep below decks when fire broke out shortly after 3 a.m. Five of the crew members, whose
sleeping quarters were on the top deck, were forced by the fire to jump overboard but not before placing an
initial mayday call to the Coast Guard and attempting to alert the passengers. The crew retrieved the
Conception's skiff and motored to a nearby boat where a second radio dispatch was made. The loss of the boat

spurred a rescue operation by the United States Coast Guard.!11[2]

It is the worst maritime disaster in California since the sinking of the Brother Jonathan in 1865, and the
deadliest in the United States overall since the USS Jowa turret explosion in 1989.[3]
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Boat[edit]

The Conception anchored at
Avalon, Santa Catalina Island, in
May 2000

MYV Conception was a 75-foot (23 m) liveaboard boat built in Long Beach, California, and launched in 1981.[4]

[31 1t was one of three dive boats owned by Truth Aquatics, which operates charter excursions from Santa
Barbara Harbor for groups of divers interested in exploring the Channel Islands, located close to the coast of

Southern California across the Santa Barbara Channel from Santa Barbara and Ventura County_.[g] Conception
was under charter to Worldwide Diving Adventures (WDA) for a three-day scuba diving excursion over the

Labor Day holiday weekend, which was one of WDA's most popular diving tour packages.[Z][g][Q] The boat had
been refurbished at a cost of more than $1 million following an incident in 2005 when it had been stolen and run

aground. [10]

Federal and international regulations require boats over a certain size to be made of fire resistant materials and to
include fire sprinklers and smoke detectors wired into the ship's electronics or linked to the bridge. Given the
vessel's age and size, Conception, at less than 100 GT and with fewer than 49 berths, was not covered by those
regulations. It was constructed of wood covered with fiberglass, as permitted by regulations last updated in

1978 [LILL21 At the time of the fire, Conception was believed to be in compliance with those regulations, and the
most recent Coast Guard inspections in February 2019 and August 2018 did not result in any noteworthy

violations.[13J114][11] According to the vessel's Certificate of Inspection, it had a maximum capacity of 103: 4
crew and 99 passengers; one crewmember was required to be designated as a roving patrol at all times when the

passenger bunks were occupied.[ﬁ]

Conception lower deck
bunk room, starboard side
facing aft, from a May
2003 dive trip

The boat was laid out with three decks. The upper sun deck contained the wheelhouse. The main deck, just
below the sun deck, included a large cabin, which had a galley (in the forward portion of the cabin) where the

crew could prepare meals and a salon (in the aft portion) with seating for meals.[14] On the lower deck, up to 46
individuals could sleep in 13 double bunks (12 of which were stacked in twos) and 20 single bunks (18 stacked

in threes), with one labeled as reserved for crew.[4119] The rest of the crew berths were located two decks above,
in the aft portion of the wheelhouse on the sun deck.[14]
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According to the deck plans, the main access to the guest accommodations was the forward stairway connected

to the galley and main deck cabin.l4] The designer of the vessel stated that there were two exits from the bunk
room: a forward staircase at the bow end of the vessel that led up to the galley area, and an aft escape hatch

located above one of the bunks, which led to the salon. After exiting the aft escape hatch, a person would still be
within the main deck cabin, approximately 3 to 4 feet (0.91 to 1.22 m) forward of the exit to the main deck.[1€]
Some former dive passengers could only recall the forward stairway exit and could not recall if they had been

briefed on the presence of the aft emergency escape hatch.[17] Santa Barbara County Sheriff Bill Brown stated

both exits appeared to have been blocked by fire during the disaster.!18]

Fire[edit]

On the night of the fire, a crew member sleeping in the crew quarters on the sun deck awoke to the sound of a
pop in the dark and believed it to be a disoriented crew member or passenger. Upon leaving his bed to attempt to
aid the individual, he discovered an uncontrollable fire in the ship's galley, inside the main deck cabin.l19 The
fire had already spread to the aft end of the sun deck.[12] The crew member returned to wake the remaining crew
on the sun deck,2] and two mayday calls were placed at approximately 3:15 a.m. from the wheelhouse of the
Conception.[ﬁ][z—o] The five crew members that had been sleeping on the sun deck were unable to descend to the
main deck, as the aft ladder was already engulfed in flames; they instead jumped down to the main deck and one

broke his leg in the process.[z—l]

The ship's captain said the aft escape hatch was engulfed in fire and the surviving crew could do nothing to help

the passengers and one crew member sleeping in the lower deck berths.[22]123] The crew then attempted to
access the main deck cabin through a window in the forward section of the boat, but were thwarted by thick
smoke; flames prevented the crew from getting any closer to rescuing the trapped passengers.[z—l][z—“] The five
crew members leapt into the ocean from the bow to escape the fire; two and the captain retrieved the boat's skiff
(an inflatable dinghy) from the stern, and, after retrieving the remaining crew, paddled approximately 200 yards

(180 m) to the only boat moored nearby, The Grape Escape.[g][l—%[z—o]

The surviving crew put out another mayday alert from The Grape Escape and two of the crew returned to the
Conception in the skift to search for survivors.[19[23] while waiting for aid, small explosions were heard from
the Conception, believed by the crew to be caused by the pressurized dive cylinders rupturing from the heat of
the fire.l8] One of the distress calls sent from the Conception initially suggested that at least one individual
below deck was awake, as a man's voice was recorded screaming "Mayday! Mayday! Mayday! I can't breathe!"

[26] However, Glen Fritzler, the owner of Truth Aquatics, clarified the first mayday calls had been made by the

captain of the Conception from the wheelhouse before he evacuated from the boat.[181[27]

USCGC Narwhal at Santa Cruz
Island (September 2019)

Coast Guard Sector Los Angeles—Long Beach received the mayday calls at approximately 3:30 a.m. The call
was received via Channel 16 VHEF, advising that a 75-foot commercial dive vessel was fully engulfed in flames

with 39 remaining on board.[28] Boats and helicopters from the Coast Guard, the Ventura County and Santa

Barbara County Fire Departments, and a private company, TowBoatUS Ventura (formerly Vessel Assist Ventura)
[29]

were dispatched to the site.!<=! After arriving onsite, officials struggled to fight the fire, as the boat was in a

remote location with limited firefighting resources, and the fire was moving quickly and kept flaring up.[w] The
anchor line of the Conception burned through and the boat began to drift towards the island, raising fears it
might ignite onshore vegetation. In addition, since Conception had drifted into shallower waters, most of the
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fireboats on-scene were unable to continue fighting the fire for lack of clearance, including a shallow-draft Santa
Barbara Harbor Patrol boat.[21]

In order to attempt to fight the fire and allow fireboats to reach the vessel, it was towed out to deeper water by

the rigid hull inflatable operated by TowBoatUS.3UB3 The fire was extinguished by 5:23 a.m.[32] The Coast

Guard cutter Narwhal, based in Corona Del Mar, arrived approximately two hours after being dispatched and
[33]

remained onsite for four days as the command and control ship to coordinate rescue and recovery operations.

The fire had burned to the waterline of the hull, which was also full of water from firefighting efforts. The hulk
was not stable enough to place pumps on board to dewater it. Conception was then towed by the TowBoatUS

vessel back to shallower waters to aid in its recovery,[ﬂ] but the boat sank about four hours after the fire broke
out,!8! coming to rest upside-down at a depth of 64 feet (20 m) approximately 20 yards (18 m) from the north
shore of Santa Cruz Island.[Z] The Coast Guard suspended their search for survivors at 9:40 a.m. on September 3
after spending 23 hours combing 160 sq mi (410 km?) of the waters north of Santa Cruz Island with five MH-65
Dolphin helicopter crews, two Response Boat — Medium crews, and the USCGC Narwhal.[34]

Victims|[edit]

Of the 33 passengers and six crew members that were on board the vessel, all 33 passengers and one crew
member were killed the night of the fire, with five crew members escaping with injuries. As of September 2,
Coast Guard divers located 25 bodies, while nine other people remained missing. Four floating bodies were
initially recovered at the time of the sinking, and another sixteen were pulled from the water later. Another five

bodies were visible in the vessel but unreachable because of concerns about unsafe conditions on the boat.[29]
The Coast Guard suspended search efforts on the morning of September 3, as it required the wreckage to be

stabilized before searching it for further bodies. The unaccounted victims have been presumed dead.[331123] By
September 4, all but one of the bodies had been recovered, with around thirty local divers and members of the

Federal Bureau of Investigation (FBI) assisting in the search for the last body.[ﬁ] The last body was located and

recovered on September 11.137]

Most of the victims were from California. One couple was from Arizona.[38] Two of the victims were confirmed
to be ﬁlggporeanp—g] Two victims were from India, living in Stamford.[4%] Two of the victims are believed to
have been students.!#1] It is believed that the youngest was age 16 and the oldest were in their 60s, with a

majority of the victims from Santa Cruz and the Bay Area.[42]

DNA was collected from family members to be used by the Santa Barbara County coroner to identify the bodies.

[43] 1dentification was delayed by the loss of the onboard passenger manifest and difficulties by law enforcement
in initially locating a second copy.[l] Twenty-three of the bodies were identified with the assistance of a private
company that had developed a form of rapid DNA technology previously used to identify Camp Fire victims.!1]
All 34 victims were identified by September 12.144] The coroner determined that the cause of death was smoke

inhalation, [4/[461[47]

Investigation[edit]

Conception photographs from summer 1995

Bunk room and aft escape
hatch (above bunk #10), view
directed portside.
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Main deck, view towards bow
into salon. Aft escape hatch
exit is centered just inside the
main deck cabin.

Truth Aquatics was considered a respectable business in the area, with their boats in good condition, according

to state Senator Hannah-Beth Jackson, who represents the Santa Barbara area.38] Local entrepreneur Ken
Kurtis, owner of a dive charter company, told The Maritime Executive it was the only major fire he was aware of

on a Californian dive boat and the issue was not widely contemplated by the local industry.[Q] U.S. Senator
Dianne Feinstein called for an investigation into the incident and specifically wants to address the training of the
crew and why they were not able to rescue or alert the passengers. She also wants to see if additional regulations
are needed to prevent similar tragedies in the future. Via press release, Feinstein stated "It's inconceivable that
with all the safety regulations we have in place today, a fire on a boat can lead to the loss of life we saw this

morning near Santa Cruz Island" [48](42]

The National Transportation Safety Board (NTSB) launched a go team on September 3 to the accident to
investigate. The on-scene portion of the investigation is scheduled to last for ten days, with the objective to

determine the cause of the fire and verify the safety measures that had been aboard Conception.[ﬁ] The Coast
Guard launched its own safety investigation focused principally on regulation adherence and on determining if

enforcement action was required.[i)] The NTSB and other authorities toured the Conception's sister ship Vision,

also owned by Truth Aquatics, to evaluate how it might be evacuated in the event of a fire.[36] During the tour of
Vision, NTSB Member Jennifer Homendy was "taken aback" by the difficulty of using the aft escape hatch.

"You have to climb up a ladder and across the top bunk and then push a wooden door up. It was a tight space."

[31] Speaking on September 3, Member Homendy said she was "one hundred percent confident that we will

learn the why and the how" behind the accident.[2]

NTSB official using the aft
(salon) escape hatch on sister dive
boat Vision.

Agents with the Bureau of Alcohol, Tobacco, Firearms and Explosives (ATF) immediately responded, but
investigatory agents did not arrive until September 7, to investigate the point of ignition and cause of the blaze.

[11] Search warrants were served on September 8 for the Truth Aquatics offices and the two remaining boats in

its fleet.32] On September 9, law enforcement sources told the Los Angeles Times that a joint federal criminal
investigation was underway, led by the Coast Guard, joined by the FBI and ATF, and under the oversight of the
United States Attorney for Los Angeles. The focus of the investigation is on records retrieved from the offices of
Truth Aquatics, prompted by a preliminary investigation which indicated potential deficiencies in crew training,

passenger safety briefings, and the failure to use a roaming "night watchman".[22]

On September 11, the Coast Guard announced it had convened a formal Marine Board of Investigation (MBI)
for the fire and loss of Conception. The four members of the MBI will determine contributing factors, including

whether the actions of certified people or any Coast Guard or government personnel may have contributed to the
53]

loss.

The wreck was examined by government officials after it was retrieved and brought to Port Hueneme on

September 13; the ATF examination concluded September 27, but no immediate cause of the fire was

[34]

determined.!==! Some parts of the boat have been removed and sent to laboratories for further examination.22!

Salvage|edit]
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DB Salta Verde at Santa Cruz
Island (September 2019)

Derrick barge Salta Verde ( MMSI number: 367507960) arrived at Santa Cruz Island to assist with the salvage
operation on September 4.138] Divers examined the wreckage to prepare to raise it, but high winds and heavy

seas hampered the recovery plans.[2—4] Conception had settled on the bottom upside-down; the first attempt to roll
the boat upright and raise it was planned for September 6, but recovery efforts would have been delayed if the

windy conditions had continued.[48] The FBI assisted this portion of the investigation due to their experience in
evidence preservation.[u] Side-scan sonar was used to image the boat in situ and video was taken of the

undisturbed wreckage prior to lifting.[1—4] Divers were required throughout the process to monitor the lift and
look for the last victim.[11]

Conception was rolled upright while underwater on September 6. Continued adverse weather conditions

prevented the raising of the wreck[22! until it was lifted from the sea on September 12.[2] DB Salta Verde
transported the boat to a secure location at Naval Base Ventura County through the Port of Hueneme by

September 13.[38]

Cause|edit]

Aft wall of main deck
cabin on sister dive boat
Vision, showing bookcase
and power strips for
charging electronics

The NTSB expects to conclude its investigation and declare a cause after twelve to eighteen months of
investigations.[ﬂ] One of the surviving crew members theorized the fire may have started in the galley of the
ship, where cellphones and cameras had been plugged in to charge overnight. The designer of the vessel

speculated the fire began in the bunk area, possibly sparked by a lithium battery.[1—6] Boats made at the time the
Conception was built were not installed with electrical systems that could handle the amount of rechargeable
devices that would have been had by the passengers, between cell phones, cameras, and lighting systems for
their dives. The sheer number of devices charging at once may have overloaded circuits, coupled with the

hazards from lithium-ion battery overloading.[®]

The NTSB expects to take remnants of any devices charging in the boat to their headquarters near Washington,

D.C. for further examination..1] On September 10, the Coast Guard issued Marine Safety Information Bulletin

(MSIB) 008-19, immediately advising owners, operators, and masters of passenger vessels to limit "the

unsupervised charging of lithium-ion batteries and extensive use of power strips and extension cords."[61]

Areas of concern|edit]

While there were smoke detectors on the Conception, the surviving crew did not believe any alarms sounded
before they discovered the fire. The detectors were of the standard type for home use, which, at the time both

Conception and Vision were built, met existing safety requirements.[6—2] MSIB 008-19 also advised that

firefighting and lifesaving equipment should be checked immediately to ensure it is onboard and operational.[@]
According to the preliminary NTSB report, the two smoke alarms were locally-sounding, located in the lower

deck bunkroom.[2]
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The boat was not at capacity, but according to the Los Angeles Times, the preliminary investigation identified the

lack of a roaming night watch as a safety deﬁciency,[Q][@] in violation of the conditions in the Certificate of

Inspection[l—S] and 46 C.ER. § 185.410.14] MSIB 008-19 advised owners, operators, and masters to review the
vessel's Certificate of Inspection to ensure that crewmembers are aware of and understand any conditional
requirements, including any crewmember obligations during an emergency. In addition, emergency escapes were

to be clearly identified, verified functional, and free of obstructions.!¢1]

Preliminary report[edit]

NTSB issued a preliminary report on the fire on September 121121 While the cause of the fire had not yet been
determined, the Board asserted that the fire had spread through the boat while all of the crew had been asleep,

despite regulations requiring one crew member to be awake on night watch.[93] A lawyer representing Truth
Aquatics disputed this assertion, and stated that one crew member had checked on the galley area around
2:30 a.m. on September 21441 Officials believed that all of the passengers and the crew-member sleeping below

decks had died from smoke inhalation before they were burned or drowned.!4Z!

Aftermath|edit]

California Governor Gavin Newsom issued a statement through Twitter praising the efforts of the emergency

medical workers and offering his condolences to the families and loved ones affected.[20]

A makeshift memorial was created outside the headquarters of Truth Aquatics in Santa Barbara Harbor.[3238] A
vigil was scheduled for September 6 with first responders taking part in the open-to-all event, which was

organised by local religious groups, divers, and other organisations.[6—6]

(24]

Truth Aquatics suspended operations on their remaining two boats following the disaster.'<*! The voluntary

suspension was made indefinite in October 2019.167]

The United States House of Representatives Subcommittee on Coast Guard and Maritime Transportation held a

hearing on November 14, 2019 to discuss commercial and passenger vessel safety.[@] Brian Curtis, the director
of the NTSB's Office of Marine Safety, testified before the Subcommittee, reiterating the investigation into the
sinking of Conception was still in progress and that it would focus on the wreck itself as well as other factors

such as current regulations, fire alarm and warning systems, evacuation routes, training, and company policies

and procedures.[6—9] Members of the Subcommittee asked the Coast Guard representative, Rear Admiral Richard

Timme, what actions the Coast Guard was taking after the Los Angeles Times published an investigative story on
November 12 stating the Coast Guard had often failed to implement safety recommendations from the NTSB.

(701 1 response, Timme vowed the Coast Guard would "wholly fulfill our regulatory oversight role to keep the
maritime public safe" and would adopt new regulations immediately after they are published by an internal task

force developing inspection rules for vessels similar to Conception.[ﬂ]

Legal actions|edit]

Truth Aquatics also filed a lawsuit in the United States District Court for the Central District of California to
limit its liability under the Limitation of Liability Act of 1851. This was an apparent attempt to limit its liability

for monetary damages to the value of the ship.[7—2] Under the terms of the lawsuit, the ship valuation was
assessed after it sank; because the insurer had deemed it a total wreck, the value was US$0. A counterclaim was
filed in November 2019 by the spouse of a passenger who died aboard Conception, seeking funeral expenses and

wrongful death, survival, and punitive damage_s.[7—3]
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Soon after the incident, one of the surviving crew members from Conception filed a lawsuit against Truth
Aquatics, Worldwide Diving Adventures, and the Conception's owner, claiming that the crew had not received

proper training nor was the boat outfitted with appropriate emergency equipment.[7—4] In January 2020, attorneys
representing the families of four diver/passenger victims also filed, citing that "The defendants killed these
victims by breaking the law and failing to have a roving night watch whose job was to prevent the very

catastrophe that occurred." [23]

See also|edit]

o List of maritime disasters in the 21st century
o List of shipwrecks in 2019
e List of transportation fires
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Shipwrecks and maritime incidents in 2019

7 Jan: Volgo-Balt 214

12 Mar: Grande America
29 May: Habledny

1 Jun: Lintas Timur

2 Sep: Conception

Shipwrecks

1 Jan: MSC Zoe

23-24 Mar: Viking Sky

27-28 Mar: Elhiblu 1

12 May: May 2019 Gulf of Oman incident
13 June: June 2019 Gulf of Oman incident
1 Jul: Losharik

Other
incidents
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Underwater diving

e Diving modes
o Atmospheric pressure diving
Freediving
Saturation diving
Scuba diving
Snorkeling
Surface-supplied diving
Unmanned diving
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Diving equipment

e Cleaning and disinfection of personal diving equipment
e Human factors in diving equipment design

e Diving mask
* Snorkel
e Swimfin

Basic
equipment

Breathing gas
Bailout gas

Bottom gas

Breathing air
Decompression gas
Emergency gas supply.
Heliox

Nitrox

Oxygen
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e Travel gas
e Trimix

e Buoyancy control device
o Power inflator
o Dump valve

Buoyancy and ¢ Diving weighting system
trim equipment o Ankle weights
o Integrated weights
o Trim weights
o Weight belt

e Decompression buoy

e Decompression cylinder
e Decompression trapeze
¢ Dive computer

* Diving shot

o Jersey upline

e Jonline

Decompression
equipment

e Atmospheric diving suit
* Dry suit
o Sladen suit
o Standard diving suit
e Rash vest
o Wetsuit
o Dive skins
o Hot-water suit

Diving suit

e Anti-fog
¢ Diving helmet

o Free-flow helmet
Lightweight demand helmet
Orinasal mask
Reclaim helmet
Shallow water helmet

o Standard diving helmet
e Diving mask

o Band mask

o Full-face mask

o Half mask

Helmets
and masks
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Instrumentation
e Bottom timer

e Depth gauge
e Dive computer
¢ Dive timer
¢ Diving watch
o Helium release valve
¢ Pneumofathometer
¢ Submersible pressure gauge
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Diving bell

o Closed bell

o Wet bell
Diving stage
Swimfin

o Monofin

o PowerSwim
Towboard

Advanced SEAL Delivery System9th
Cosmos CE2F series

Dry Combat Submersible

Human torpedo

Motorised Submersible Canoe
Necker Nymph

R-2 Mala-class swimmer delivery vehicle
SEAL Delivery Vehicle

Shallow Water Combat Submersible
Siluro San Bartolomeo

Wet Nellie

Wet sub

Alternative air source

o Octopus regulator

o Pony bottle
Bolt snap
Buddy line
Dive light
Diver's cutting tool

o Diver's knife
Diver's telephone
Through-water communications
Diving bell
Diving safety harness
Emergency gas supply.

o Bailout block

o Bailout bottle
Lifeline

o Screw gate carabiner
Emergency locator beacon
Rescue tether
Safety helmet
Shark-proof cage
Snoopy loop
Navigation equipment

o Distance line
Diving compass
Dive reel
Line marker
Surface marker buoy
Silt screw
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breathing e Atmospheric diving suit
apparatus ¢ Diving cylinder

o Burst disc
o Diving cylinder valve

e Diving helmet
o Reclaim helmet
¢ Diving regulator

(¢]
(o]

(e]
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Open-
circuit
scuba

Diving

Surface-
supplied

rebreathers

Mechanism of diving regulators
Regulator malfunction

= Regulator freeze
Single-hose regulator

Twin-hose regulator

¢ Full face diving mask

Scuba set

o Bailout bottle
Decompression cylinder
Independent doubles
Manifolded twin set

= Scuba manifold
Pony bottle
Scuba configuration
Sidemount
Sling cylinder

o O O
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Carbon dioxide scrubber
Carleton CDBA
CDLSE

Cryogenic rebreather
CUMA

DSEA

Dolphin
Electro-galvanic oxygen sensor
FROGS

Halcyon PVR-BASC
Halcyon RB80
IDA71

Interspiro DCSC
KISS

LAR-5

LAR-6

LAR-V

LARU

Porpoise

Ray

Siebe Gorman CDBA
Siva

Viper

Air line
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Diver's umbilical

Diving air compressor

Gas panel
Hookah

Scuba replacement

Sea Trek
Snuba

Standard diving dress

Davis Submerged Escape Apparatus

Momsen lung
Steinke hood

AP Diving

Apeks

Aqua Lung America
Aqua Lung/La Spirotechnique
Beuchat

René Cavalero
Cis-Lunar
Cressi-Sub

Dacor

DESCO

Dive Xtras

Divex

Diving Unlimited International
Drigerwerk

Fenzy

Maurice Fernez
Technisub

Oscar Gugen
Heinke
HeinrichsWeikamp
Johnson Outdoors
Mares

Morse Diving
Nemrod

Oceanic Worldwide
Porpoise

Sub Sea Systems
Shearwater Research
Siebe Gorman
Submarine Products
Suunto

Diving support equipment

Boarding stirrup
Diving bell
Diving ladder

Submarine Escape Immersion Equipment
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Diving platform (scuba)
Diving stage

Downline

Jackstay

Launch and recovery system
Messenger line

Moon pool

Air filtration
Booster pump
Carbon dioxide scrubber
Cascade filling system
Diver's pump
Diving air compressor
o Diving air filter
o High pressure breathing air compressor
o Low pressure breathing air compressor
¢ (Gas blending
Breathing gas o Gas blending for scuba diving
handling e Gas panel
* Gas reclaim system
e (as storage bank
o Gas storage quad
o Gas storage tube
e Helium analyzer
¢ Nitrox production
o Membrane gas separation
o Pressure swing adsorption
e Oxygen analyser

¢ Built-in breathing system
e Decompression tables
* Diving bell

o Bell cursor
Closed bell
Clump weight
Launch and recovery system
Wet bell
Diving chamber
Diving stage
Recreational Dive Planner
Saturation system

o O

Decompression
equipment

[e]

[e]

Platforms
e Dive boat

o Canoe and kayak diving
o Combat Rubber Raiding Craft
o Liveaboard
o Subskimmer
Diving support vessel
o HMS Challenger (K07)

file://hgs-fs-ste-011/Users1/KLWolfe/Home/_MY-FILES/Web Files/marine_inspector/Sinking_of MV_Conception.htm

17/48


file://hqs-fs-ste-011/wiki/Diving_platform_(scuba)
file://hqs-fs-ste-011/wiki/Diving_stage
file://hqs-fs-ste-011/wiki/Downline_(diving)
file://hqs-fs-ste-011/wiki/Jackstay
file://hqs-fs-ste-011/wiki/Launch_and_recovery_system_(diving)
file://hqs-fs-ste-011/wiki/Messenger_line
file://hqs-fs-ste-011/wiki/Moon_pool
file://hqs-fs-ste-011/wiki/Diving_air_compressor#Filtration
file://hqs-fs-ste-011/wiki/Booster_pump
file://hqs-fs-ste-011/wiki/Carbon_dioxide_scrubber
file://hqs-fs-ste-011/wiki/Cascade_filling_system
file://hqs-fs-ste-011/wiki/Diver%27s_pump
file://hqs-fs-ste-011/wiki/Diving_air_compressor
file://hqs-fs-ste-011/wiki/Diving_air_filter
file://hqs-fs-ste-011/wiki/High_pressure_breathing_air_compressor
file://hqs-fs-ste-011/wiki/Low_pressure_breathing_air_compressor
file://hqs-fs-ste-011/wiki/Gas_blending
file://hqs-fs-ste-011/wiki/Gas_blending_for_scuba_diving
file://hqs-fs-ste-011/wiki/Gas_panel
file://hqs-fs-ste-011/wiki/Gas_reclaim_system
file://hqs-fs-ste-011/wiki/Gas_storage_bank
file://hqs-fs-ste-011/wiki/Gas_storage_quad
file://hqs-fs-ste-011/wiki/Gas_storage_tube
file://hqs-fs-ste-011/wiki/Helium_analyzer
file://hqs-fs-ste-011/wiki/Nitrox_production
file://hqs-fs-ste-011/wiki/Membrane_gas_separation
file://hqs-fs-ste-011/wiki/Pressure_swing_adsorption
file://hqs-fs-ste-011/wiki/Oxygen_analyser
file://hqs-fs-ste-011/wiki/Oxygen_compatibility
file://hqs-fs-ste-011/wiki/Decompression_equipment
file://hqs-fs-ste-011/wiki/Built-in_breathing_system
file://hqs-fs-ste-011/wiki/Decompression_tables
file://hqs-fs-ste-011/wiki/Diving_bell
file://hqs-fs-ste-011/wiki/Bell_cursor
file://hqs-fs-ste-011/wiki/Closed_bell
file://hqs-fs-ste-011/wiki/Clump_weight
file://hqs-fs-ste-011/wiki/Launch_and_recovery_system_(diving)
file://hqs-fs-ste-011/wiki/Wet_bell
file://hqs-fs-ste-011/wiki/Diving_chamber
file://hqs-fs-ste-011/wiki/Diving_stage
file://hqs-fs-ste-011/wiki/Recreational_Dive_Planner
file://hqs-fs-ste-011/wiki/Saturation_system
file://hqs-fs-ste-011/wiki/Dive_boat
file://hqs-fs-ste-011/wiki/Canoe_and_kayak_diving
file://hqs-fs-ste-011/wiki/Combat_Rubber_Raiding_Craft
file://hqs-fs-ste-011/wiki/Liveaboard
file://hqs-fs-ste-011/wiki/Subskimmer
file://hqs-fs-ste-011/wiki/Diving_support_vessel
file://hqs-fs-ste-011/wiki/HMS_Challenger_(K07)

6/30/2020

Remotely
operated
underwater
vehicles

Safety
equipment

General

Activities

Underwater
habitat

Sinking of MV Conception - Wikipedia

Aquarius Reef Base

Continental Shelf Station Two
Helgoland Habitat

Jules' Undersea Lodge

Scott Carpenter Space Analog Station
SEALAB

Tektite habitat

8A4-class ROUV
ABISMO

Atlantis ROV Team
CURV

Deep Drone

Epaulard

Global Explorer ROV
Goldfish-class ROUV
Kaikd ROV
Long-Term Mine Reconnaissance System
Mini Rover ROV
OpenROV

ROV KIEL 6000
ROV PHOCA
Scorpio ROV

Sea Dragon-class ROV
Seabed tractor

Seafox drone
Seahorse ROUV
SeaPerch

SJT-class ROUV
T1200 Trenching Unit
VideoRay UROVs

Diver down flag
Diving shot
Hyperbaric lifeboat
Hyperbaric stretcher
Jackstay

Jonline

Reserve gas supply

Diving spread
o Air spread
o Saturation spread
Hot water system
Sonar
o Underwater acoustic positioning system
o Underwater acoustic communication

Freediving

e Aquathlon
e Apnoea finswimming
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Freediving
Haenyeo
Pearl hunting

o Ama
Snorkeling
Spearfishing
Underwater football
Underwater hockey
Underwater ice hockey
Underwater rugby
Underwater target shooting

Nordic Deep
Vertical Blue
Disciplines
o Constant weight (CWT)
Constant weight without fins (CNF)
Dynamic apnea (DYN)
Dynamic apnea without fins (DNF)
Free immersion (FIM)
No-limits apnea (NLT)
Static apnea (STA)
Skandalopetra diving
Variable weight apnea (VWT)
Variable weight apnea without fins

O 0O 0O O O 0O 0O 0 O°

Diving mask
Diving suit
Hawaiian sling
Polespear
Snorkel (swimming)
Speargun
Swimfins

o Monofin
Water polo cap

Deborah Andollo
Peppo Biscarini

Sara Campbell

Derya Can Gdgen
Goran Colak

Carlos Coste

Robert Croft
Mandy-Rae Cruickshank
Yasemin Dalkilig
Leonardo D'Imporzano
Flavia Eberhard
Sahika Erclimen
Emma Farrell
Francisco Ferreras
Pierre Frolla

Flavia Eberhard
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e Mehgan Heaney-Grier
¢ Elisabeth Kristoffersen
o [ oic [eferme

¢ Enzo Maiorca

e Jacques Mayol

e Audrey Mestre

o Karol Meyer

o Stéphane Mifsud

¢ Alexey Molchanov
¢ Natalia Molchanova
e Dave Mullins

o Patrick Musimu

¢ Guillaume Néry

e Herbert Nitsch

e Umberto Pelizzari

e Annelie Pompe

e Michal Risian

e Stig Severinsen

e Tom Sietas

e Aharon Solomons

o Martin St&panek

o Walter Steyn

o Tanya Streeter

o William Trubridge

¢ Devrim Cenk Ulusoy
e Danai Varveri

e Alessia Zecchini

¢ Nataliia Zharkova

e Barotrauma
e Drowning
¢ Freediving blackout
Hazards o Deep-water blackout

o Shallow-water blackout
 Hypercapnia
e Hypothermia

e Ama
Historical ¢ Octopus wrestling
e Swimming at the 1900 Summer Olympics — Men's underwater swimming

¢ AIDA International

e Scuba Schools International

o Australian Underwater Federation

Organisations e British Freediving Association

¢ Confédération Mondiale des Activités Subaquatiques

o Fédération Francaise d'Etudes et de Sports Sous-Marins
o Performance Freediving International

Professional diving

Occupations
e Ama
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Commercial diving
o Commercial offshore diving
o Hazmat diving
Divemaster
Diving instructor
Diving safety officer
Diving superintendent
Diving supervisor
Haenyeo
Media diving
Police diving
Public safety diving
Scientific diving
Underwater archaeology

Army engineer diver

Clearance diver

Frogman

United States military divers

U.S. Navy diver

U.S.Navy master diver
United States Navy SEALs
Underwater Demolition Team

(e]

O O ©O

Commercial offshore diving
Dive guide
Diver training

o Recreational diver training
Hyperbaric welding
Nondestructive testing
Pearl hunting
Police diving
Potable water diving
Public safety diving
Scientific diving
Sponge diving
Submarine pipeline
Underwater archaeology
Underwater demolition
Underwater photography
Underwater search and recovery
Underwater videography

SS Egypt

Kronan

La Belle

SS Laurentic

RMS Lusitania
Mars

Mary Rose

USS Monitor

HMS Royal George
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e Jasa

COMEX
Helix Energy Solutions Group

Abrasive waterjet
Airlift
Baited remote underwater video
In-water surface cleaning
o Brush cart
o Cavitation cleaning
o Pressure washing
o Pigging
Lifting bag
Remotely operated underwater vehicle
Thermal lance
Tremie
Water jetting

Limpet mine
Speargun
o Hawaiian sling
o Polespear

 Gyrojet
e Mk 1 Underwater Defense Gun
e Powerhead
e Underwater pistols
o Heckler & Koch P11

Underwater o SPP-1 underwater pistol
firearm e Underwater revolvers

o AAI underwater revolver
¢ Underwater rifles

o ADS amphibious rifle

o APS underwater rifle

o ASM-DT amphibious rifle

Recreational diving

Altitude diving
Cave diving
Deep diving

Ice diving

Muck diving
Open-water diving
Rebreather diving
Sidemount diving
Solo diving
Technical diving
Wreck diving
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British Sub-Aqua Club (BSAC)

Cave Divers Association of Australia (CDAA)

Cave Diving Group (CDG)

Combairle Fo-Thuinn (CFT)
Confédération Mondiale des Activités Subaquatiques (CMAS)

Federacion Espafiola de Actividades Subacuéticas (FEDAS)

Fédération Francaise d'Etudes et de Sports Sous-Marins (FFESSM)
International Association for Handicapped Divers (IAHD)
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Woodville Karst Plain Project (WKPP)
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Sinking ships for wreck diving sites

Arrecifes de Cozumel National Park

Great Barrier Reef

iSimangaliso Marine Protected Area

Poor Knights Islands

Table Mountain National Park Marine Protected Area

Artificial reef
o Gibraltar Artificial Reef
o Shark River Reef
o Osborne Reef
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Underwater artworks
o Cancun Underwater Museum
o Christ of the Abyss
o Molinere Underwater Sculpture Park

Chuuk Lagoon

Maritime Heritage Trail — Battle of Saipan
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Table Mountain National Park Marine Protected Area
Tulagi
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Abessinia
Aeolian Sky
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e Washingtonian (1913)
e HMNZS Wellington
e USS Yancey

o Yongala

e Zenobia

o Zealandia

» Zingara

e Chinhoyi Caves

¢ Devil's Throat at Punta Sur
e Engelbrecht Cave

e Fossil Cave

e Piccaninnie Ponds

¢ Pollatoomary

e Sistema Ox Bel Ha

o Sistema Sac Actun

¢ Sistema Dos Ojos

¢ Sistema Nohoch Nah Chich

e Dutch Springs
e Ewens Ponds
o Little Blue Lake

e Capernwray Dive Centre
e National Diving and Activity Centre
e Stoney Cove

¢ Blue-water diving
o Black-water diving

Diving safety

Human factors in diving equipment design
Human factors in diving safety
Life-support system

Safety-critical system

Diving

hazards e List of diving hazards and precautions
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¢ Environmental

Current

Delta-P
Entanglement hazard
Overhead

Silt out

Wave action

e Equipment

Freeflow
Use of breathing equipment in an underwater environment

Single point of failure
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¢ Physiological
o Cold shock response
Decompression
Nitrogen narcosis
Oxygen toxicity
Seasickness
o Uncontrolled decompression
e Diver behaviour and competence
o Lack of competence
Overconfidence effect
Panic
Task loading
Trait anxiety
Willful violation

O O O O

O O O O ©o

e Barotrauma

e Decompression sickness
e Drowning
Consequences e Hypothermia
 Hypoxia

e Hypercapnia

e Hyperthermia

e Ascending and descending
o Emergency ascent
e Boat diving
o Canoe and kayak diving
 Buddy diving
o buddy check
e Decompression
o Decompression practice
o Pyle stop
o Ratio decompression
e Dive briefing

e Dive log
Diving ¢ Dive planning
procedures o Scuba gas planning

e Diver communications
o Diving hand signals
o Diving line signals
o Diver voice communications
e Diver rescue
e Diver training
* Doing It Right
e Drift diving
¢ Gas blending for scuba diving
e Night diving
e Solo diving
o Water safety

Risk
management e Checklist
¢ Hazard identification and risk assessment
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o Hazard analysis
o Job safety analysis
o Risk assessment

e Risk control
o Hierarchy of hazard controls
¢ Incident pit
¢ Lockout-tagout
e Permit To Work

e Redundancy
o Safety data sheet

e Situation awareness

Equipment
safety

Occupational
safety and
health

Bellman

Chamber operator

Diver medical technician
Diver's attendant

Diving supervisor

Diving systems technician
Gas man

Life support technician
Stand-by diver

Breathing gas quality

Testing and inspection of diving cylinders
o Hydrostatic test
o Sustained load cracking

Diving regulator
o Breathing performance of regulators

Approaches to safety
o Job safety analysis
o Risk assessment
o Toolbox talk
o Housekeeping
Association of Diving Contractors International

Code of practice
Contingency plan
Diving regulations
Emergency procedure
Emergency response plan
Evacuation plan
Hazardous Materials Identification System
Hierarchy of hazard controls
Administrative controls

o Engineering controls

o Hazard elimination

o Hazard substitution

o Personal protective equipment
International Marine Contractors Association
Occupational hazard

o Biological hazard

o Chemical hazard

[e]
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o Physical hazard
o Psychosocial hazard
¢ Occupational hygiene
o Exposure assessment
o Occupational exposure limit
o Workplace health surveillance
o Safety culture
o Code of practice
Diving safety officer
Diving superintendent
Health and safety representative
Operations manual
o Safety meeting
o Standard operating procedure

O O O O
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Alpazat cave rescue
Tham Luang cave rescue

Charles Spalding
Ebenezer Watson

Loic Ieferme
Audrey Mestre
Nicholas Mevoli
Natalia Molchanova

Byford Dolphin diving bell accident
Drill Master diving accident

Star Canopus diving accident

Stena Seaspread diving accident
Venture One diving accident

Waage Drill II diving accident
Wildrake diving accident

Roger Baldwin

John Bennett

Victor F. Guiel Jr.

Craig M. Hoffman

Peter Henry Michael Holmes

Johnson Sea Link accident
o Edwin Clayton Link

Gerard Anthony Prangley

Pier Skipness

Robert John Smyth

Albert D. Stover

Richard A. Walker
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Lothar Michael Ward
Joachim Wendler
Bradley Westell
Arne Zetterstrom

Ricardo Armbruster
Allan Bridge

David Bright

Berry L. Cannon
Cotton Coulson
Claudio Coutinho
E. Yale Dawson
Deon Dreyer

Milan Dufek

Sheck Exley
Maurice Fargues
Guy Garman

Steve Irwin

Jim Jones

Henry Way Kendall
Artur Koztowski
Chris and Chrissy Rouse
Kirsty MacColl
Agnes Milowka
Francois de Roubaix
Dave Shaw

Wesley C. Skiles
Dewey Smith

Rob Stewart
Esbjérn Svensson
Josef Velek

Diving medicine

List of signs and symptoms of diving disorders

Motion sickness

Scuba
diving
fatalities
Diving
disorders °
e Cramp

Pressure
related

Surfer's ear

Alternobaric vertigo
Barostriction
Barotrauma

o Air embolism

o Aerosinusitis
Barodontalgia

o Dental barotrauma

o Pulmonary barotrauma
Compression arthralgia
Decompression illness
Dysbarism

o

Oxygen

e Freediving blackout
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e Hyperoxia
e Hypoxia
¢ Oxygen toxicity

e Avascular necrosis

e Decompression sickness
o Isobaric counterdiffusion
o Taravana

e Dysbaric osteonecrosis

e High-pressure nervous syndrome

e Hydrogen narcosis

¢ Nitrogen narcosis

Inert gases

Carbon e Hypercapnia
dioxide e Hypocapnia
Breathing
gas e Carbon monoxide poisoning
contaminants
 Asphyxia

e Drowning

e Hypothermia

e Immersion diuresis

¢ Instinctive drowning response

e Laryngospasm

e Salt water aspiration syndrome

e Swimming-induced pulmonary edema

e Demand valve oxygen therapy,
o First aid

e Hyperbaric medicine
e Hyperbaric treatment schedules

¢ In-water recompression
e Oxygen therapy
e Therapeutic recompression

e Diving Medical Examiner
e Diving Medical Practitioner

e Diving Medical Technician

e Hyperbaric nursing

o Atrial septal defect

o Effects of drugs on fitness to dive

« Fitness to dive
e Psychological fitness to dive

Researchers

in
diving

e Arthur J. Bachrach
e Albert R. Behnke
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Paul Bert

George F. Bond

Robert Boyle

Albert A. Bithlmann

John R. Clarke

Guybon Chesney Castell Damant
Kenneth William Donald
William Paul Fife

John Scott Haldane

Robert William Hamilton Jr.
Leonard Erskine Hill

Brian Andrew Hills

Felix Hoppe-Seyler
Christian J. Lambertsen
Simon Mitchell

Charles Momsen

John Rawlins R.N.

Charles Wesley Shilling
Edward D. Thalmann
Jacques Triger

Aerospace Medical Association

Divers Alert Network (DAN)

Diving Diseases Research Centre (DDRC)

Diving Medical Advisory Council (DMAC)

European Diving Technology Committee (EDTC)

European Underwater and Baromedical Society (EUBS)
National Board of Diving and Hyperbaric Medical Technology
Naval Submarine Medical Research Laboratory

Royal Australian Navy School of Underwater Medicine
Rubicon Foundation

South Pacific Underwater Medicine Society (SPUMS)
Southern African Underwater and Hyperbaric Medical Association
(SAUHMA)

Undersea and Hyperbaric Medical Society (UHMS)

United States Navy Experimental Diving Unit (NEDU)

Civil liability in recreational diving

Duty of care

Diving regulations

List of legislation regulating underwater diving

Investigation of diving accidents

History of underwater diving

Aqua-Lung
RV Calypso
SP-350 Denise

History of decompression research and development

History of scuba diving
List of researchers in underwater diving
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Porpoise regulator
Standard diving dress

Timeline of diving technology

Underwater diving in popular culture

Engineers
and
inventors

Vintage scuba

William Beebe
Georges Beuchat

John R. Clarke

Jacques Cousteau
Charles Anthony Deane
John Deane

Ted Eldred

Henry Fleuss

Emile Gagnan
Joseph-Martin Cabirol
Christian J. Lambertsen

Yves Le Prieur

John Lethbridge

Ernest William Moir
Joseph Salim Peress
Auguste Piccard
Willard Franklyn Searle
Augustus Siebe

Jacques Triger

Publications

e NOAA Diving Manual
Manuals e U.S. Navy Diving Manual
e Basic Cave Diving: A Blueprint for Survival

¢ Code of Practice for Scientific Diving (UNESCO)
Standards . DIN 7876 | -
Codes of e IMCA Code of Pragtlce fqr foshorc? Diving . N .
. e ISO 24801 Recreational diving services — Requirements for the training of recreational
Practice .
scuba divers
e The Darkness Beckons
General e Goldfinder
non- e The Last Dive
fiction e Shadow Divers
o The Silent World: A Story of Undersea Discovery and Adventure
Training and registration
Diver
training ¢ Competence and assessment

o Competency-based learning
o Refresher training
o Skill assessment

e Diver training standard
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Diving instructor
Diving school
Occupational diver training
o Commercial diver training
o Military diver training
o Public safety diver training
o Scientific diver training
Recreational diver training
o Introductory diving
Teaching method
o Muscle memory
o Qverlearning
o Stress exposure training

e Combat sidestroke
e Diver navigation
e Diver trim
e Ear clearing

o Frenzel maneuver

o Valsalva maneuver
e Finning techniques
e Scuba skills

o Buddy breathing

o Low impact diving

= Diamond Reef System

o Surface-supplied diving skills
o Underwater searches

e Advanced Open Water Diver
e Autonomous diver

e CMAS* scuba diver

o CMAS** scuba diver

diving e Introductory diving

e Low Impact Diver

e Master Scuba Diver
e Open Water Diver

e Supervised diver

e Dive leader

Leadership o Divemaster

e Diving instructor
o Master Instructor

Specialist e Rescue Diver

e Solo diver

European Underwater Federation (EUF)
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American Nitrox Divers International (ANDI)

British Sub-Aqua Club (BSAC)

Confédération Mondiale des Activités Subaquatiques (CMAS)
Diving Science and Technology (DSAT)

Federazione Italiana Attivita Subacquee (FIAS)

International Association of Nitrox and Technical Divers (IANTD)
Professional Association of Diving Instructors (PADI)
Professional Diving Instructors Corporation (PDIC)

Trimix Scuba Association (TSA)

Technical Extended Range (TXR)

Cave Divers Association of Australia (CDAA)

Cave Diving Group (CDG)

Global Underwater Explorers (GUE)

National Association for Cave Diving (NACD)

National Speleological Society#Cave Diving Group (CDG)
National Association of Underwater Instructors (NAUI)
Technical Diving International (TDI)

Underwater sports

Finswimming

Spearfishing
Underwater football

Underwater hockey

Underwater rugby
Underwater target shooting

Aquathlon

Apnoea finswimming
Freediving
Underwater ice hockey
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Underwater orienteering
Underwater photography

Underwater photography

International
o AIDA International

o Confédération Mondiale des Activités Subaquatiques)

National

o AIDA Hellas
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Australian Underwater Federation

British Freediving Association

British Octopush Association

British Underwater Sports Association

Combhairle Fo-Thuinn

Federacién Espafiola de Actividades Subacudticas

Fédération Francaise d'Etudes et de Sports Sous-Marins
South African Underwater Sports Federation

Tirkiye Sualt1 Sporlar1 Federasyonu

Underwater Society of America)
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Underwater divers

Eduard Admetlla i L.4zaro
Aquanaut

James F. Cahill

Jacques Cousteau

Billy Deans

Hans Hass

Dick Rutkowski

Teseo Tesei

Arne Zetterstrom

Michael Arbuthnot
Robert Ballard
George Bass
Mensun Bound
Louis Boutan
Hugh Bradner
Cathy Church
Eugenie Clark
James P. Delgado
Sylvia Earle

John Christopher Fine
George R. Fischer
Anders Franzén
Honor Frost

David Gibbins
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Robert F. Marx
Charles T. Meide
Mark M. Newell
John Peter Oleson
Richard Pyle
Margaret Rule
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Stephanie Schwabe
E. Lee Spence
Robert Sténuit
Peter Throckmorton
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