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A Brief History of Diving, From Antiquity 

to the Present  

WHAT IS THE EARLY HISTORY OF DIVING?  

Men and women have practiced breath-hold diving for centuries. 

Indirect evidence comes from thousand-year-old undersea artifacts 

found on land (e.g., mother-of-pearl ornaments), and depictions of 

divers in ancient drawings. In ancient Greece breath-hold divers are 

known to have hunted for sponges and engaged in military exploits. 

Of the latter, the story of Scyllis (sometimes spelled Scyllias; about 

500 B.C.) is perhaps the most famous. As told by the 5th century 

B.C. historian Herodotus (and quoted in numerous modern texts), 

During a naval campaign the Greek Scyllis was taken aboard ship 

as prisoner by the Persian King Xerxes I. When Scyllis learned that 

Xerxes was to attack a Greek flotilla, he seized a knife and jumped 

overboard. The Persians could not find him in the water and 

presumed he had drowned. Scyllis surfaced at night and made his 

way among all the ships in Xerxes's fleet, cutting each ship loose 

from its moorings; he used a hollow reed as snorkel to remain 

unobserved. Then he swam nine miles (15 kilometers) to rejoin the 

Greeks off Cape Artemisium.  

The desire to go under water has probably always existed: to hunt 

for food, uncover artifacts, repair ships (or sink them!), and perhaps 

just to observe marine life. Until humans found a way to breathe 

underwater, however, each dive was necessarily short and frantic.  

How to stay under water longer? Breathing through a hollow reed 

allows the body to be submerged, but it must have become apparent 

right away that reeds more than two feet long do not work well; 

difficulty inhaling against water pressure effectively limits snorkel 

length. Breathing from an air-filled bag brought under water was 

also tried, but it failed due to rebreathing of carbon dioxide.  

In the 16th century people began to use diving bells supplied with 

air from the surface, probably the first effective means of staying 

under water for any length of time. The bell was held stationary a 



Page 2 of 97 

few feet from the surface, its bottom open to water and its top 

portion containing air compressed by the water pressure. A diver 

standing upright would have his head in the air. He could leave the 

bell for a minute or two to collect sponges or explore the bottom, 

then return for a short while until air in the bell was no longer 

breathable.  

In 16th century England and France, full diving suits made of 

leather were used to depths of 60 feet. Air was pumped down from 

the surface with the aid of manual pumps. Soon helmets were made 

of metal to withstand even greater water pressure and divers went 

deeper. By the 1830s the surface-supplied air helmet was perfected 

well enough to allow extensive salvage work. 

Starting in the 19th century, two main avenues of investigation - 

one scientific, the other technologic - greatly accelerated 

underwater exploration. Scientific research was advanced by the 

work of Paul Bert and John Scott Haldane, from France and 

Scotland, respectively. Their studies helped explain effects of water 

pressure on the body, and also define safe limits for compressed air 

diving. At the same time, improvements in technology - compressed 

air pumps, carbon dioxide scrubbers, regulators, etc., - made it 

possible for people to stay under water for long periods.  

WHAT ARE THE DIFFERENT TYPES OF DIVING?  

There are really four 'mini-histories' in the fascinating story of 

man's desire to explore beneath the sea; they correspond to four 

separate methods of diving, of which scuba is but the latest.  

a) Breath-hold diving (free diving, skin diving). This earliest form 

of diving is still practiced for both sport and commercial purposes 

(e.g., ama divers of Japan and Korea, pearl divers of the Tuamoto 

Archipe-lago). The breath-hold diver's compressible air spaces are 

squeezed by the increased water pressure throughout the dive. Each 

dive, limited by the individual's tolerance for breath-hold and the 

risk of drowning from hypoxia, is usually a minute or less. 

b) Diving in a heavy-walled vessel. Heavy-walled vessels can 

maintain their internal atmosphere at or near sea level pressure ('one 

atmosphere'or 'one atm.'), and so prevent the surrounding water 

pressure from affecting the occupants. Such vessels include: the 

bathysphere, an unpowered hollow steel ball lowered from the 

mother ship by steel cable; the bathyscaphe, a bathysphere with 

buoyancy control so that cable is not needed for descent and ascent; 

and the submarine, which can travel great distances in any direction 

under its own power. All one-atmosphere vessels require a system 
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to both provide fresh air (usually by adding oxygen to the existing 

air) and get rid of exhaled carbon dioxide (with soda lime, lithium 

hydroxide, or a similar compound that takes up CO2). A modern 

extension of the one-atmosphere vessel is the self-contained 

armored diving suit, flexible yet able to withstand pressures at 

depth: in effect, the diver becomes almost like a small submarine. 

With these one-atmosphere suits a diver can work at a depth of 

several hundred meters for hours. 

c) Diving with compressed air supplied from the surface. The 

diver is separated from the supply of fresh air, which is kept on the 

surface. Air reaches the diver through a long umbilical, which in its 

simplest form ends in a regulator and mouthpiece carried by the 

diver. In more sophisticated systems the umbilical leads into a dive 

suit or some larger enclosed space containing the diver. Devices in 

this category include caissons (huge spaces supplied with 

compressed air, employed mainly for bridge and tunnel work), 

underwater habitats used for saturation diving, diving bells, and 

rigid-helmet diving suits. In all these devices the diver breathes air 

at the same pressure as the surrounding water pressure, and so is at 

risk for decompression problems (bends, air embolism, etc.) if 

ascent is too fast. Special 'high tech' mixtures, such as hydrogen-

oxygen, helium-oxygen and helium-nitrogen-oxygen, are used to 

dive deeper than possible with compressed air. 

d) Diving with compressed air or other gas mixture that is carried 

by the diver (scuba diving). There are two principle types of scuba: 

open and closed circuit. Open circuit vents all expired air into the 

water, and is the mode used in recreational diving. Closed circuit 

systems, in which exhaled air is re-breathed after carbon dioxide is 

absorbed and oxygen added, were widely used before open circuit 

became available, particularly by military divers who wished to 

avoid showing any air bubbles. As with divers using surface-

supplied compressed air, scuba divers are at risk for decompression 

problems if they ascend without proper decompression. Helium-

oxygen and other mixtures can be used to go deeper than possible 

with compressed air. 

WHAT ARE SOME IMPORTANT EVENTS IN THE 

HISTORY OF DIVING?  

The remainder of this chapter is a chronologic recounting of some 

important events in the four mini-histories of diving, with emphasis 

on scuba. There are many legends attached to diving history, some 

based on isolated woodcuts or the storyteller's art. This list includes 

selected inventions, discoveries and achievements documented and 

accepted by historians as fact. Following each date is the type of 
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diving to which the described event is most relevant. (Events that 

advanced knowledge of diving physics and decompression sickness 

are relevant to all compressed air diving). The four types of diving 

are: 

a) Breath-hold diving ("breath-hold") 

b) Diving in a heavy-walled vessel ("vessel") 

c) Diving with compressed air or other gas supplied from the 

surface ("surface air") 

d) Diving with compressed air or other gas in a container carried by 

the diver ("scuba") 

A BRIEF CHRONOLOGY OF DIVING HISTORY 

500 B.C. (breath-hold). Scyllis demonstrates practical use of breath-

hold diving by performing military exploits for the King of Persia 

(see above). 

1530 (surface air). First diving bell is invented. 

1650 (surface air). Von Guericke develops the first effective air 

pump. With such a pump Robert Boyle is able to undertake 

experiments in compression and decompression of animals. 

1667 (surface air; scuba). Robert Boyle, English physicist and 

originator of Boyle's law, observes gas bubble in eye of viper that 

had been compressed and then decompressed. He writes: "I have 

seen a very apparent bubble moving from side to side in the 

aqueous humor of the eye of a viper at the time when this animal 

seemed violently distressed in the receiver from which the air had 

been exhausted." This is the first recorded observation of 

decompression sickness or "the bends." 

1690 (surface air). Edmund Halley (of comet fame) patents a diving 

bell which is connected by a pipe to weighted barrels of air that can 

be replenished from the surface. Both barrel and bell (the latter with 

men in it) are lowered to depth; dives to over 60 feet for 90 minutes 

are recorded. Diving bells are thus shown to be practicable devices. 

1715 (surface air). Englishman John Lethbridge builds a "diving 

engine," an underwater oak cylinder that is surface-supplied with 

compressed air. Inside this device a diver can stay submerged for 30 

minutes at 60 feet, while protruding his arms into the water for 

salvage work. Water is kept out of the suit by means of greased 
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leather cuffs, which seal around the operator's arms. The diving 

engine is claimed to be used successfully for many years. 

 

Figure 1. Halley's diving bell, late 17th century. Weighted barrels 

of air replenished the bell's atmosphere. (U.S. Navy Diving Manual) 

1776 (vessel). First authenticated attack by military submarine - 

American Turtle vs. HMS Eagle, New York harbor. 

1788 (surface air). American John Smeaton refines diving bell; 

incorporates an efficient hand-operated pump to supply fresh 

compressed air and a non-return valve to keep air from going back 

up the hose when pumping stops. In 1790 Smeaton's diving bell is 

used at Ramsgate Harbor, England, for salvage work. In another 10 

years his bell is found in all major harbors. 

1823 (surface air). Charles Anthony Deane, an English inventor, 

patents a "smoke helmet" for fighting fires. At some point in the 

next few years it is used for diving as well. The helmet fits over a 

man's head and is held on with weights; air is supplied from the 

surface through a hose. In 1828 Charles and his brother John Deane 

market the helmet with a "diving suit." The suit is not attached to 

the helmet but only secured with straps; thus the diver cannot bend 

over without risking drowning. Even so, the apparatus is used 

successfully in salvage work, including the removal of some canon 

from the Royal George in 1834-35 (see also 1839). 

1825 (scuba). "First workable, full-time SCUBA" is invented by an 

English-man, William James. It incorporates a cylindrical belt 

around the diver's trunk that serves as an air reservoir, at 450 psi. (It 

is unclear if this equipment was ever actually used for diving; see 

Marx 1990 and Brylske 1994 in the Bibliography). Other inventors 
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about this time are also working on self-contained underwater 

breathing apparatus. 

1837 (surface air). German-born inventor Augustus Siebe, living in 

England, seals the Deane brothers' diving helmet (see 1823) to a 

watertight, air-containing rubber suit. The closed diving suit, 

connected to an air pump on the surface, becomes the first effective 

standard diving dress, and the prototype of hard-hat rigs still in use 

today. In his obituary Siebe is described as the father of diving. 

 

Figure 2. Siebe's early diving suit. (U.S. Navy Diving Manual) 

1839 (surface air). Seibe's diving suit is used during salvage of the 

British warship HMS Royal George. The 108-gun ship sank in 65 

feet of water at Spithead anchorage in 1783. The "Siebe Improved 

Diving Dress" is adopted as the standard diving dress by the Royal 

Engineers. During this salvage, which continues through 1843, the 

divers report suffering from "rheumatism and cold," no doubt 

symptoms (among the first recorded) of decompression sickness. 

Also of note in this salvage is the first recorded use of the buddy 

system for diving. 

1843 (surface air). As a result of experience gained salvaging the 

HMS Royal George, the first diving school is set up by the Royal 

Navy.  

1865 (surface air, scuba). Frenchmen Benoit Rouquayrol and 

Auguste Denayrouse, a mining engineer and naval lieutenant, 



Page 7 of 97 

respectively, patent an apparatus for underwater breathing. It 

consists of a horizontal steel tank of compressed air (about 250-350 

psi) on a diver's back, connected through a valve arrangement to a 

mouth-piece. Patented as the "Aerophore," the device delivers air 

only when the diver inhales, via a membrane that is sensitive to 

outside water pressure: in effect, the first demand regulator for 

underwater use. With this apparatus the diver is tethered to the 

surface by a hose that pumps fresh air into the low pressure tank, 

but he is able to disconnect the tether and dive with just the tank on 

his back for a few minutes. The aerophore is a forerunner of modern 

scuba equipment. The apparatus is used by the French and other 

navies for several years, and also appears prominently in Jules 

Verne's 1870 novel, '20,000 Leagues Under The Sea '  

1873 (surface air). Dr. Andrew H. Smith presents his formal report 

as Surgeon to the New York Bridge Company, builders of the 

Brooklyn Bridge, about workers who suffered the bends after 

leaving the pressurized caisson. (The bends was a common problem 

among caisson workers. The condition also afflicted chief engineer 

Washington Roebling; he developed a severe, non-fatal case of 

decompression sickness, permanently impairing his health). By the 

time of Smith's report, which recommends chamber recompression 

for future projects, all Brooklyn Bridge caisson work is completed. 

Smith's report makes no mention of the true cause of decompression 

sickness: nitrogen bubbles. 

1876 (scuba). An English merchant seaman, Henry A. Fleuss, 

develops the first workable, self-contained diving rig that uses 

compressed oxygen (rather than compressed air). In this prototype 

of closed circuit scuba, which is the forerunner of modern closed 

circuit scuba units used by military divers, carbon dioxide is 

absorbed by rope soaked in caustic potash, so that exhaled air can 

be re-breathed (no bubbles enter the water). Although depths are 

limited (pure oxygen is toxic below about 25 feet of sea water, a 

fact not known at the time), the apparatus allows for relatively long 

bottom times, up to three hours. In 1880 Fleuss's apparatus is used 

by the famous English diver Alexander Lambert to enter a flooded 

tunnel and seal a hatchway door; the hatchway is 60 feet down and 

1000 feet back into the tunnel. 
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Figure 3. Aerophore patented in 1865 by Benoitít Rouquayrol and 

Auguste Denayrouse. (Courtesy Historical Diving Society) 

1878 (surface air; scuba). Frenchman Paul Bert publishes La 

Pression Barometrique, a 1000-page work containing his 

physiologic studies of pressure changes. He shows that 

decompression sickness is due to formation of nitrogen gas bubbles, 

and suggests gradual ascent as one way to prevent the problem. He 

also shows that pain can be relieved by recompression. Bert 

provides the link between Boyle's 17th century observation of 

decompression sickness in a viper and the symptoms of compressed 

air workers first recorded in the 19th century. 

1908 (surface air; scuba). In 1906 the British Government asks John 

Scott Haldane, an eminent Scottish physiologist, to do research in 

the prevention of decompression sickness. Two years later Haldane, 

Arthur E. Boycott and Guybon C. Damant, publish their landmark 

paper on decompression sickness (from hyperbaric experiments 

done on goats). "The Prevention of Compressed-Air Illness" lays 

the groundwork for staged decompression. Tables based on this 

work are soon adopted by the British Royal Navy and later the 

United States Navy, and save many divers from the bends. (See 

Chapter 9) 

1912 (surface air; scuba). The U.S. Navy tests tables published by 

Boycott, Damant and Haldane. 

1917 (surface air). The U.S. Bureau of Construction & Repair first 
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introduces the Mark V Diving Helmet. When attached to a deep sea 

dress and umbilical, the Mark V becomes the underwater work 

horse for decades to come. It is used for "practically all salvage 

work undertaken during World War II...the MK V Diving Helmet 

becomes the standard U.S. Navy Diving equipment until succeeded 

by the MK12 in 1980." (U.S. Navy Diving Manual). "So sound was 

its design that very few modifications were ever incorporated, and 

recent models vary only slightly from the 1917 version." (Leaney 

1993) 

1920s (surface air; scuba). Research is begun in United States into 

the use of helium-oxygen mixtures for deep dives. To the beginning 

of World War II, the U.S. maintains a monopoly on helium.  

1924 (surface air; scuba). First helium-oxygen experimental dives 

are conducted by U.S. Navy and Bureau of Mines. 

1930 (vessel). William Beebe, a diving pioneer and "oceanographic 

naturalist" descends 1426 feet in a round, 4'9" bathysphere; it is 

attached to a barge by a 7/8" non-twisting steel cable to the mother 

ship. Of this dive Beebe later writes: 

...There came to me at that instant [1426 feet down] a tremendous 

wave of emotion, a real appreciation of what was momentarily 

almost superhuman, cosmic, of the whole situation; our barge 

slowly rolling high overhead in the blazing sunlight, like the merest 

chip in the midst of the ocean, the long cobweb of cable leading 

down through the spectrum to our lonely sphere, where, sealed 

tight, two conscious human beings sat and peered into the abysmal 

darkness as we dangled in mid-water, isolated as a lost planet in 

outermost space. 

1930s (breath-hold). Guy Gilpatric, an American ex-aviator living 

in southern France, pioneers use of rubber goggles with glass lenses 

for skin diving. By the mid-1930s, face masks, fins, and snorkels 

are in common use. Fins are patented by a Frenchman, Louis de 

Corlieu, in 1933 (called "Swimming Propellers") and later 

popularized world-wide by an American entrepreneur, Owen 

Churchill (see 1940). The modern mask (covering eyes and nose, as 

opposed to simple eye goggles), evolves from the ideas of various 

people, including the Russian Alec Kramarenko, and the Frenchmen 

Yves Le Prieur and Maxime Forjot. In 1934 Gilpatric writes of his 

Mediterranean exploits for The Saturday Evening Post, and in 1938 

publishes The Compleat Goggler, the first book on amateur diving 

and hunting. Among the book's readers: a French naval lieutenant 

named Jacques Cousteau. 
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1933 (breath-hold). First sport divers club is started in California, 

called the Bottom Scratchers; a year later an amateur diving group, 

Club des Sous-l'Eau, is founded in Paris. A primary purpose of 

these and similar clubs is underwater spear fishing. 

1933 (scuba). French navy captain Yves Le Prieur modifies the 

Rouquayrol-Denayrouse invention by combining a specially 

designed demand valve with a high pressure air tank (1500 psi) to 

give the diver complete freedom from restricting hoses and lines. 

The apparatus contains no regulator; the diver receives a breath of 

fresh air by opening a tap, while exhaled air escapes into the water 

under the edge of the diver's mask. (In the late 1930s Cousteau used 

this apparatus but, as he wrote in The Silent World, "the continuous 

discharge of air allowed only short submersions.") In 1935 Le 

Prieur's SCUBA is adopted by the French navy.  

1934 (vessel). On August 15 William Beebe and Otis Barton 

descend 3028 feet in a bathysphere near Bermuda. This dive sets a 

depth record that remains unbroken for 14 years.  

1936 (scuba). Le Prieur founds the world's first SCUBA diving 

club, called the "Club of Divers and Underwater Life." 

1938 (surface air; scuba). Edgar End and Max Nohl make the first 

intentional saturation dive, spending 27 hours at a depth of 101 feet 

in a Milwaukee hospital hyperbaric chamber. Decompression takes 

five hours and one of the divers (Nohl) suffers the bends. 

1939 (vessel). The first completely successful rescue of submarine-

trapped men is carried out. On May 23 the USS Squalus, a new 310-

foot submarine, sinks in 243 feet of water during a checkout dive in 

the North Atlantic. Twenty-six of the crew die instantly in the 

flooded aft compartments. The forward, unflooded area holds 33 

men (including the captain) with enough air and water to last 

several days. Within hours the largest submarine rescue in history is 

underway. By midnight of May 25 all 33 men are rescued by a new 

diving bell, the McCann-Erickson Rescue Chamber. The chamber 

fits over an escape hatch on the submarine; when the chamber and 

submarine hatches are opened the men enter the bell under one 

atmosphere of pressure. Four separate trips are used to rescue the 

men. The submarine is later salvaged and renovated, and enters 

World War II duty as the USS Sailfish. 
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Figure 4. Vertical cross section of the McCann-Erickson Rescue 

Chamber. (Courtesy U.S. Navy Diving Manual.) 

1940 (breath-hold; scuba). First year of production of Owen 

Churchill's swim fins. Initially, only 946 pairs are sold, but in later 

years production increases substantially, and tens of thousands are 

sold to the Allied forces.  

1941-1944 (scuba). During World War II Italian divers, working 

out of midget submarines, use closed circuit scuba equipment to 

place explosives under British naval and merchant marine ships. 

Later in the war the British adopt this technology to sink German 

battleship Tirpitz.  

1942-43 (scuba). Jacques-Yves Cousteau (a French naval 

lieutenant) and Emile Gagnan (an engineer for Air Liquide, a 

Parisian natural gas company) work together to redesign a car 

regulator that will automatically provide compressed air to a diver 

on his slightest intake of breath. (Prior to this date, all self-

contained apparatus still in use supplied air continuously, or had to 

be manually turned on and off. For unclear reasons, the 19th 

century demand regulator of Rouquayrol-Denayrouse had long been 

abandoned.) Cousteau and Gagnan attach their new demand valve 

regulator to hoses, a mouthpiece and a pair of compressed air tanks. 

In January 1943 Cousteau tests the unit in the cold Marne River 

outside Paris. After a modification (placing the intake and exhaust 

valves at the same level), they patent the Aqua Lung... 
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The Gagnan-Cousteau regulator fundamentally altered diving. Its 

simple design and solid construction provided a reliable and low-

cost unit for sport diving. Air Liquide put the equipment into 

commercial production, but it couldn't keep up with the demand. 

Competitors tried to capture the growing market by producing 

imitations or making slight adjustments... The devices 

revolutionized man's perception of the planet. Not unlike the 

Portuguese, Spanish, and Chinese explorers of the fifteenth century 

who doubled their knowledge of the size of the world, Cousteau and 

Gagnan helped open a vast portion of the globe to human 

exploration. They offered the opportunity for extensive undersea 

investigation to enthusiastic scientists, engineers, and sportsmen. 

Summer and fall 1943 (scuba). Cousteau and two close friends, 

Frederic Dumas and Philippe Tailliez, make over five hundred dives 

with the aqualung, gradually increasing the depths to which they 

plunge. They have developed the first workable, open-circuit 

demand-type scuba apparatus. In October Dumas, in a carefully 

planned dive, descends to 210 feet in the Mediterranean Sea and 

experiences l'ivresse des grandes profondeurs - rapture of the great 

depths. 

1946 (scuba). Cousteau's Aqua Lung is marketed commercially in 

France. (It is marketed in Great Britain in 1950, Canada in 1951 and 

the USA in 1952).  

1947 (scuba). In August, Dumas makes a record dive with the Aqua 

Lung to 307 feet in the Mediterranean Sea. 

1948 (vessel). Otis Barton descends in a modified bathysphere to a 

depth of 4500 feet, off the coast of California. 

1950 (scuba). Despite the technical success of the aqua lung, it has 

yet to catch on in the U.S. So far only 10 aqua lung units have been 

shipped to the U.S. because, the distributor tells Cousteau, "the 

market is saturated." 

1951 (breath-hold; scuba). The first issue of Skin Diver Magazine 

appears in December. 

1950s (breath-hold; scuba). The sport of diving gradually changes 

from breath-hold to mainly scuba. Dive stores open up around the 

U.S. 

1953 (scuba). The Silent World is published. Written in English by 

Jacques Cousteau, with the assistance of Frādāric Dumas, the book 

chronicles the development and early testing of the Cousteau-
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Gagnan Aqua Lung. 

1950s (vessel). Famed Swiss balloonist August Picard turns his 

attention to the deep sea. With son Jacques, he pioneers a new type 

of vessel called the bathyscaphe (deep boat). The bathyscaphe is 

completely self-contained (not tethered to the surface), and 

designed to go deeper than any bathysphere. On February 15, 1954, 

off the coast of French West Africa, a bathyscaphe containing 

Georges S. Houot and Pierre-Henri Willm exceeds Barton's 1948 

diving record, reaching a depth of 13,287 feet. 

1957 (scuba). First segment of Sea Hunt airs on television, starring 

Lloyd Bridges as Mike Hunt, underwater adventurer. The series 

inspires thousands of people to take up scuba diving. 

1959 (scuba). YMCA begins the first nationally organized course 

for scuba certification. 

1960 (vessel). On January 23, Jacques Picard and Navy lieutenant 

Don Walsh descend to 35,820 feet (10,916 meters, 6.78 miles) in 

the August Picard-designed, Swiss-built, US Navy-owned 

bathyscaphe Trieste. This dive takes place in the Pacific Ocean's 

Mariana Trench, 250 miles southwest of Guam, one of the deepest 

parts of the world ocean. Water pressure at this depth is 16,883 psi, 

temperature 37.4°F. Picard observes what he later calls "a flatfish at 

the very nadir of the earth" but no specimens can be collected. 

Trieste leaves the surface at 8:22 a.m., reaches maximum depth at 

1:10 p.m. and surfaces at 4:30 p.m. No one will ever go deeper 

(unless, of course, oceanographers discover a deeper spot than the 

Mariana trench). 

1960s (scuba). As accident rates for scuba divers climb, the first 

national training agencies are formed to train and certify divers; 

NAUI is formed in 1960, PADI in 1966. 

1962 (surface air; scuba). Beginning in 1962 several experiments 

are conducted whereby people live in underwater habitats, leaving 

the habitat for exploration (using scuba equipment) and returning 

for sleeping, eating and relaxing. The habitats are supplied by 

compressed air from the surface. The first such experiment, 

Conshelf (Continental Shelf) One, takes place in September 1962. 

Under the watchful eye of Jacques Cousteau and his team, Albert 

Falco and Claude Wesley spend seven days under 33 feet of water 

near Marseilles, in a habitat they name Diogenes.  

Diogenes was an enormous Aqua-lung into which Falco and Wesley 

retreated for warmth and food, sleep and hygiene. It was like the air 
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bubble that a water spider takes down to sustain itself in its 

activities beneath the surface. For our men, the five daily hours 

outside were more important than the nineteen hours within. 

(Cousteau 1963) 

1963-1965 (surface air; scuba). In 1963, eight divers live in 

Conshelf Two under the Red Sea for a month. Other habitats of this 

period: Sealab I (1964); Sealab II (1965); and Conshelf Three 

(1965), in which former astronaut Scott Carpenter and other divers 

spend a month at 60 meters off the coast of southern France. 

1967 (scuba). PADI, Professional Association of Diving Instructors, 

trains 3226 divers in its first year of operation. 

1968 (scuba). On October 14 John J. Gruener and R. Neal Watson 

dive to 437 feet breathing compressed air, off coast of Grand 

Bahama Island. This record is not broken until 1990 (see Diving 

Odds N' Ends). 

1970s (scuba). Important advances relating to scuba safety that 

began in the 1960s become widely implemented in the 1970s, 

including: adoption of certi-fication cards to indicate a minimum 

level of training and as a requirement for tank refills rental of scuba 

equipment; change from J-valve reserve systems to non-reserve K 

valves and adoption of submersible pressure gauges; adoption of the 

buoyancy compensator and single hose regulators as essential 

pieces of diving equipment (replacing the dual hose, non-BC 

equipment initially in widespread use). 

1980 (scuba). Divers Alert Network is founded at Duke University 

as a non-profit organization to promote safe diving. 

1981 (scuba). Record 2250 foot-dive is made in a Duke Medical 

Center chamber. Stephen Porter, Len Whitlock and Erik Kramer 

live in the eight-foot- diameter spherical chamber for 43 days, 

breathing a mixture of nitrogen, oxygen and helium. They beat their 

own previous record set in 1980. 

1983 (scuba). The first commercially available dive computer, the 

Orca Edge, is introduced. In the next decade many manufacturers 

market dive computers, and they become common equipment 

among recreational divers. 

1985 (vessel). U.S.-French team headed by Woods Hole researcher 

Robert Ballard, using a remote controlled camera attached to the 

mother ship, finds the wreck of the Titanic. The ship sits broken 

into two sections at 12,500 feet depth, some 400 miles northeast of 
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New York. On April 15, 1912, five days into its maiden voyage, 

Titanic hit an iceberg and sank in less than three hours. At the time 

she was the largest ship in the world. A total of 1522 passengers and 

crew died. Since 1985 both the U.S. and France have revisited the 

site, and the French have recovered artifacts from the ship.  

1993 (scuba). The 50th anniversary of the invention of modern 

scuba diving is celebrated around the world. PADI, the largest of 

the national training agencies, certifies 515,000 new divers 

worldwide. 

1990s (scuba). An estimated 500,000 new scuba divers are certified 

yearly in the U.S., new scuba magazines form, dive computers 

proliferate, new liveaboards ply the waters and scuba travel is 

transformed into a big business. In North America alone 

recreational diving becomes a multi-billion dollar industry. At the 

same time there is expansion of "technical diving" Ä diving by non-

professionals who use advanced technology, including mixed gases, 

full face masks, underwater voice communication, propulsion 

systems, etc.  
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Short Scuba Quiz 

For each of the following 15 multiple-choice questions choose the 

SINGLE BEST ANSWER. Answers are at the end of the quiz. If 

you answer 12 or more questions correctly, you already know 

quite a bit about scuba diving. After the multiple choice quiz is a 

"Trivia" quiz based on other information in the book.  

1. The gas composition of ordinary air is: 

a) 15% oxygen, 20% nitrogen, 5% other  
 

b) 20% oxygen, 75% nitrogen, 5% other 
 

c) 21% oxygen, 78% nitrogen, 1% other 
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d) 24% oxygen, 79% nitrogen, 3% other 
 

e) 26% oxygen, 81% nitrogen, 3% other 
 

2. Compressed air in a scuba tank filled to capacity, compared to 

ordinary arie, has: 

a) the same composition 
 

b) a greater percentage of oxygen 
 

c) a greater percentage of nitrogen 
 

d) a greater percentage of both oxygen and 
nitrogen 

 

e) varying composition of oxygen and nitrogen, 
depending on the tank pressure 

 

3. Compared to seal level ai pressure, aire pressure ina scuba tank 

with 3000 psi is approximately how many times higher? 

a) 10  

b) 50  

c) 100  

d) 200  

e) 400  

4. The total number of atmospheres of pressure on a scuba diver at 

99 feet of sea water is: 

a) 2  

b) 3  

c) 4  

d) 5  

e) 6  

5. Nitrogen narcosis ("rapture of the deep") results from: 

a) nitrogen forming bubbles in the nervous 
system 

 

b) lack of oxygen to the brain from excess 
nitrogen pressure 
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c) a direct effect of high nitrogen pressure on 
the nervous system 

 

d) diving with an elevated blood alcohol level  

e) staying too long under water  

6. Which of the following problems is least related to diving 

deeper than allowed by standard dive tables? 

a) nitrogen narcosis  

b) type I decompression sickeness (pain only, 
or "the bends") 

 

c) type II decompression sickness (major 
physical deficit, such as paralysis) 

 

d) air embolism  

e) running out of air  

7. The reason scuba divers should never hold breath under water 

has to do with effects explained by: 

a) Boyle's law  

b) Daltons's law  

c) Henry's law  
d) lack of oxygen that occurs when you stop 
breathing 

 

e) the buildup of carbon dioxide when you stop 
breathing 

 

8. At a depth of 66 feet sea water, air breathed from a scuba tank 

as it enters the diver's lungs is how much denser than air breathed 

at seal level? 

a) same density  

b) twice as dense  

c) three times as dense  

d) four times as dense  
e) depends on amount of air left in scuba tank 
at that point  

9. Wich one of the following factors is the same for aire embolism 
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and for decompression sickness? 

a) composition of the gas bubbles  

b) principal location of gas bubbles in the body  

c) cause of the bubbles  
d) time of onset of symptoms in relation to the 
end of the dive  

3) method of treatment  

10. Aire embolism occurs on: 

a) descent only  
b) ascent or descent, depending on where the 
diver holds his or her breath  

c) ascent or descent, depending on where the 
diver runs out of air  

d) ascent only, and only with breath holding  
e) ascent only, and depends on factors such as 
breath holding and state of the diver's lungs  

11. "Shallow-water-blackout," as may be seen in breath-hold 

dives, is due to: 

a) elevated carbon dioxide from prolonged 
breath holding  

b) lack of oxygen from prolonged breath holding  
c) both elevated carbon dioxide and lack of 
oxygen  

d) nitroten buildup from prolonged time under 
water  

e) siezures brought on by the breath hold in 
susceptible people  

12. First aid treatment for a victim of decompression illness 

should always include 100% inhaled oxygen because: 

a) it stimulates the heart to pump harder  

b) it hastens the elimination of nitrogen  

c) it hastens the elimination of carbon dioxide  
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d) it helps to keep victoms from hyperventilating  

3) the victim's blood is usually low in oxygen  

13. All of the following are forms of barotrauma except one: 

a) pneumothorax  

b) mask squeese  

c) air embolism  

d) the bends  

e) ear squeeze  

14. Dive table s are based on the assumption that: 

a) the diver will make no more than three dives 
a day  

b) all bottom time is spent at the deepest depth 
reached  

c) the survace interval will be at least one hour 
between dives  

d) any subsequent dive will be shallower than 
the one before  

e) there will be no multi-level diving  

15. The principal reson peoplewith asthma are advised not to dive 

is the risk of 

a) the bends  

b) running out of air due to over breathing  

c) arterial gas embolism  
d) an asthma attache from breathing dry 
compressed air  

e) aspirating sea water from caughing at depth  
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ANSWERS: 

1. c  

2. a  

3. d  

4. c  

5. c  

6. d  

7. a  

8. c  

9. e  

10. e  

11. b  

12. b  

13. d  

14. b  

15. c  
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An Introduction to PDIC 

 
Professional Diving Instructors Corporation  

During the first thirty years of sport diving there was a free-for-all competition among businesses 
who authorized instructors to teach. Image-advertising, bad-mouthing and cross-certification were 
some of the forms of this competition. Instructors were required to create their own courses. 
There was no accepted way of teaching diving and no agreement about what was needed to 
produce a diver who would be ready to dive without supervision.  

P.D.I.C. started as a school for training instructors to teach the use of scuba. A Copy-right for the 
course was granted to the Professional Diving Instructor College. Other certifying agencies used 
portions or all of the course but the copy-right was successfully defended in court. In the 70's the 
decision was made that P.D.I.C. would enter into the certification business in the world market.  

In moving their headquarters from California to Pennsylvania the name was changed to the 
Professional Diving Instructors Corporation. P.D.I.C. is not the biggest, or the best known agency 
but instructors in 11 countries teach to exactly the same high standards. Every course is 
complete. P.D.I.C. Instructors have produced well educated divers. Many other agencies have left 
many things optional to the instructor (like skin diving skills), allowing for much variance from 
instructor to instructor in the completeness and quality of scuba courses they teach.  

At a P.D.I.C. International Training Facility you are guaranteed a consistently complete and 
quality course. You will be a safe, comfortable and confident diver when you finish a P.D.I.C. 
course. You'll have fun doing it too.  

PDIC joined with NASDS, NAUI, PADI, SSI, YMCA, IDEA and MDEA to form the Recreational 
Scuba Training Council. Beginning in mid-1985, more than 700 man-hours were expended in 
formal meetings and review sessions by a committee representing the agencies. As a result of 
these meetings a set of standards were officially announced and adopted by all agencies as of 
January 16, 1986, and were to be implemented by September 1, 1986. This represents an 
updating of existing standards and is considered the state of the art. It is intended and expected 
that the use of these standards as the accepted minimum in instructing entry-level divers will 
further improve both instructional effectiveness and diving's overall safety record. PDIC meets 
and goes past these standards. PDIC is not only taught widely in the United States and 11 other 
countries but it is also affiliated with the World Underwater Federation.  

Once Certified you should further your diving experience. We teach courses in Advanced Open 
Water, Dive Supervisor, Rescue, Search and Recovery, Equipment Repair, Deep Diving, Ice 
Diving, Underwater Hunting, Assistant Instructor, and Instructor. We are interested in working 
with people who would like to be part of our professional staff. Let us know what further diving 
experiences and or courses you would like to participate in. Thanks for diving with us. You are 
going to love it.  
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Secrets of Better Buoyancy  
by Greg Barlow   

Professor Scuba demystifies the science behind sinking 
and floating.  

 

Buoyancy is a concept all divers are familiar with. After all, we strive for neutral buoyancy 

at depth, positive buoyancy at the surface and negative buoyancy when it's time to start the 

dive. With all the attention divers pay to controlling buoyancy, you might think the scientific 

principles behind it would be as clear to us as a Florida spring. Unfortunately, for many 

divers, buoyancy basics are as murky as the Mississippi.  

A Rather Dense Explanation  

So what causes an object to be neutrally buoyant, negatively buoyant or positively buoyant? 

The Greek mathematician Archimedes pondered buoyancy for quite some time before 

formulating what is known today as Archimedes' Principle: An object immersed in a fluid is 

buoyed up by a force equal to the weight of the fluid displaced. This statement sums up the 

nature of buoyancy in a concise fashion, but it needs some explanation.  

A key factor in buoyancy is the property of density--how heavy an object is for its size. A 

block of lead has greater density than an identically sized block of wood because the lead 

particles are packed together more tightly than the wood particles. Another way to 

conceptualize density is to consider a wadded up piece of paper. If the paper wad is loosely 

compacted, it takes up more space than if it were crushed into a smaller size, but the paper 

still contains the same number of particles and the weight remains stable.  

To Float or Not To Float  

Now, the buoyancy part. The density of an object is expressed by its specific gravity. Pure 

water has an assigned specific gravity of 1.0 to serve as a handy measuring unit. If an 

object's specific gravity is greater than 1.0, then the object will be negatively buoyant and 

will sink. The greater the density, the more an object will sink. An object with a density of 

5.0 will be very negatively buoyant, but a substance with a density of 1.1 will just barely 

drop below the surface.  
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Conversely, if an object's specific gravity is less than 1.0, it will float. The lower the density, 

the higher the object will rise above the liquid's surface. Think of two pieces of wood 

floating in water--a light wood like pine floats higher up than a comparatively denser piece 

of oak.  

Not All Water Is Equal  

Specific gravity is based on a comparison to pure water. For the most part, seawater has an 

average specific gravity of 1.03; that's why fresh water floats on top of salt water.  

Looked at another way, salt water weighs more than fresh water. A cubic foot of seawater 

weighs about 64 pounds, while a cubic foot of fresh water weighs approximately 62.4 

pounds.  

If a given object weighs 70 pounds for each cubic foot, then it will be negatively buoyant in 

both fresh and salt water, but slightly less so in salt water. However, if an object weighs less 

than 60 pounds per cubic foot, it will float in both fresh and salt water, but the object in salt 

water will be buoyed up with a slightly greater force due to the greater weight of salt water. 

The difference explains why you must add a small amount of additional weight when 

switching to the ocean from a freshwater lake (see "Fresh-to-Salt Weight Conversion").  

Submarines vs. Your BC  

So there you have it: An object floats or sinks because of how heavy it is for its volume in 

comparison to the same volume of the water it's in. With this bit of information then, it 

becomes clearer as to how we can control buoyancy.  

Take your BC, for example. As air is removed from the bladder, the surrounding water 

pressure forces the material into a smaller, more compact shape. The bladder still weighs the 

same, but it takes up less space--its density has increased. When the bladder is filled with air, 

the external dimensions increase, which gives it an overall weight that is less for its size than 

the surrounding water.  

Now imagine a submarine. Instead of a collapsing bladder, the sub's ballast tanks are rigid. 

The submarine controls its buoyancy by adding or removing water from solid tanks. If the 

tanks are filled, the sub weighs more than the surrounding water and it sinks. When 

compressed air is used to purge the ballast tanks, the sub has a lower weight than the same 

volume of water, and it rises.  

Buoyancy Brain Busters  

So, is the concept of buoyancy still floating around in your head? Try this little activity to 

test your understanding. A watertight metal box has a total volume of 2 cubic feet. It also has 

a given weight of 140 pounds. If this box were placed in seawater, would it be positively, 

negatively or neutrally buoyant?  
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Well, if the box has a volume of 2 cubic feet, then an identical amount of seawater would 

weigh a total of 128 pounds (64 pounds per cubic foot multiplied by 2). Since the given 

weight of the box is 140 pounds, it is 12 pounds heavier than the surrounding water and will 

sink.  

Fresh - to - Salt Weight Conversion  

Remember that an object in salt water is buoyed up with a greater force due to salt water's 

greater weight. To convert your weight requirements from fresh water to salt water, 

determine the total weight of your body and equipment. Multiply that figure by .025 and 

round the answer up to the nearest whole number. This is the additional weight you'll need to 

add to dive in salt water. Of course, converting from salt water to fresh water would be a 

matter of removing the same amount of weight.  
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Navigation 

 

Navigation principles 

One of the most important and valuable abilities of the diver should be the ability 

to navigate. Nn is the process of knowing where you are and going where you 

want. The word 'navigation' originates from the Latin word 'navigare', which 

means 'sailing a ship'. Using navigation the diver finds it way under water and, 

more important, finds his way back. Being able to navigate has following 

advantages:  

¶ Knowing where you are and where to go reduces anxiety 

and stress. Disorientation leads to stress since you do not 

know whether you are moving to or from your destination.  

¶ It avoids swimming long distances at the surface. Usually, being 

lost means you have to go to the surface to look where you are 

or when you run out of air. Swimming at the surface might be 

undesirable in case of strong currents or in sailing-routes.  

¶ Navigation helps planning your dive. It saves time and air 

reaching your goals efficiently underwater.  

This section describes a number of generic navigation techniques. Next sections 

apply this to diving. There are a lot of good sites on navigation. Refer to the 

links for a few of them. Essential ingredients of navigation are  

 At some point you have to know your position. From this position you travel 

to other positions.  

e. In some way you have to know the distance you travel.  

    When you travel, it is in a certain direction or course. You have to know this 

course.  

http://home.hetnet.nl/~deep_ocean/links01.html#TECH
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   During traveling you can establish your exact position by referencing. This 

means you reference your observations with e.g. a map.  

Measuring position 

Measuring position is not common 

during diving. For the completeness 

of this section it is explained though. 

Using a map and a compass you can 

pinpoint your position by measuring 

the angle towards two visible 

landmarks that can be identified on 

the map (e.g. church towers). By 

drawing the lines on the map with the 

measured angles through the 

landmarks, the crossing of the lines 

indicates your position.  

In the example to the right the 

heading is measured towards a buoy 

(303°) and towards a house on the 

shore (41°). The lines with the 

measured angles are plotted on a map. 

The crossing of the lines indicates the 

position where the measurement was 

performed.  

 

Measuring distance 

For a diver there are several ways to estimate the distance covered.  

 In one kick cycle each leg has performed a full stroke cycle. It is 

necessary to swim in the same tempo. 

The time elapsed can be used as a measure for distance. It is necessary 

to swim the same tempo. If the diver stops for a while, you have to 

correct the measurement for this. Use a watch for this. Many dive 

computers stop counting dive time at shallow levels.  

 The amount of air used is an alternative for measuring dive time, and 

hence distance if the diver swims at the same tempo continuously. This 

can only be performed when the diver remains at the same depth, since 
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air usage is depth related. If the diver stops for a while, you have to 

correct the measurement for this.  

 Short distances can be measured fairly accurate by using arm span 

lengths. Swimming close to the bottom, you 'walk' with your hands over 

the bottom. Reach forward with one arm, put the hand on the bottom and 

move forward. When the hand is under your upper leg, reach forward 

with the other arm. One arm span length is measured by a full cycle of 

each arm. Roughly, one arm length equals the length of the divers body. 

The most accurate method is using marked lines or tapes. It is 

applicable on relatively flat areas and for short to medium distances.  

With the exception of the line/tape method, the methods measure distance 

relatively. This means distances measured in such way can be compared to other 

distances measured in the same way. It is possible to convert the measurement 

to absolute distances (measured in meter, miles, etc). For that, the diver has to 

calibrate himself. For the use of kick cycles following steps are needed:  

1. Swim a section of which the distance is known (e.g. in meter) and 

count the number of kick cycles.  

2. Calculate the average-distance-per-kick-cycle the by dividing the 

distance by the counted number of kick cycles.  

3. When an unknown section is covered counting the number of kick 

cycles, the diver can calculate the distance by multiplying the 

number of kick cycles by the average-distance-per-kick-cycle.  

Following factors may influence the accuracy of the kick cycle, time and 

pressure measurement methods:  

¶ Current reduces or enhances the speed of the diver. This 

influences the distance per kick cycle, time unit or pressure drop 

unit.  

¶ From own experience: the diver swims slightly faster at the end of 

the dive (i.e. returning to the entrance).  

¶ From own experience: In cold water the diver gradually gets 

colder during the dive. When the diver gets cold he uses more air.  

¶ Depth heavily influences the amount of air the diver uses.  

Measuring course 
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Measuring course is usually performed using a compass. Another chapter is dedicated to 

Compass Navigation.  

Referencing 

Dead Reckoning and swimming patterns 

Dead Reckoning is the process of starting at a known position and travel to another 

position only by measuring distance and course. No other observations are used to 

establish your position. Traveling at sea typically is done by dead reckoning, since no 

landmarks (seamarks?) are present.  

Dead Reckoning is the method that is 

often used during diving. Usually the 

diver swims a pattern, measuring 

distance and heading of each section. 

The goal is to return to the starting 

point again eventually. In the example 

to the right two famous patterns are 

shown. The to-and-fro pattern is a 

fairly simple pattern: just head back in 

the opposite direction. Swimming the 

square pattern means the diver 

changes direction 90° each time after 

swimming a certain distance. More 

advanced patterns are possible, but 

they require some more preparation 

and calculation.  

 

When you end up at the coast it is 

often wise to add some extra error to 

the position where you intend to end 

up. In this case you are sure to end up 

left or right to your target. In that case 

you know in what direction to 

proceed along the coast. If you would 

not add error you do not know 

whether you end up left or right from 

your target. Hence you do not know 

which direction will bring you to your 

target.  

In the example on the right, the diver 

makes sure he ends up to the right of 

the target. In this case it is important, 

because if he ended up to far to the 

left, he would miss the way out 

entirely. The error is indicated in 

 

http://home.hetnet.nl/~deep_ocean/#COMPASS
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green.  

 

Natural Navigation is navigation purely based on 

observations of the environment. No instruments 

are used.  

Observations before the dive 

Observation of the dive site before the dive provides a lot of information that is usable for 

navigation.  

¶ These directions are usually constant during the dive. These 

directions can be used for referencing direction.  

¶  This direction can be used as reference for direction. It is most 

usable at the start and end of the day (sun is low) because the 

direction of the light is most distinguishable.  

¶  Reefs, buoys, piers, sandbanks are references for position. 

Waves breaking outside the coast indicate presence of shallow 

sandbanks or reefs.  

¶  Local divemasters can tell a lot. Maps, documentation, depth 

profiles are other sources provide information as well. The ships 

sonar can provide bottom contours.  

Observations during the dive 

Following natural references can be used for navigation during the dive:  

¶ The direction of the sunlight can be a reference for direction. 

Sunlight casts shadows. These can be used as well.  

¶  Current can be used as reference for direction. Note that the 

direction of currents can change. Waves produce swell 

(movement to and fro) under water. This movement can best be 

sensed in shallow water. Waves move towards the coast. The to 

and fro movement is roughly perpendicular to the coast. Moving 

along this direction to shallower water will generally bring you to 

the coast. Knowledge about the dive site is required.  
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¶ The bottom usually follows a distinctive profile. This profile can be 

used as reference for direction (and location). You can often swim 

parallel at the coast by swimming at fixed depth along a slope.  

¶  Bottom composition changes (e.g. coral to sand, sand to 

vegetation) can be used as references for location. Ribs in the 

sand near the coast are usually parallel to the coast. These can 

be used as directional references.  

¶ Sound produced by your boat, buoy or anchor chains may be 

references for position.  

¶  Landmarks like rocks, wrecks, etc at the bottom can be great 

references for position. If their depth is known you can even look 

for them in murky water by following this depth till the landmark is 

reached.  

 

Compass Navigation 

A compass basically is a magnetic needle 

that can rotate freely. The earth has a 

magnetic field. The magnetic north and 

south pole roughly correspond to the earth 

geographic North and South Pole. Since 

equal magnet poles repel and opposite 

magnet poles attract each other, our 

magnetic needle will align itself with the 

earth magnetic field: the south pole of the 

needle will point to the earth's north pole, 

the north pole of the needle will point to 

the earth's south pole.  

 

Direction is measured with respect to the North Pole. This is called the 

Geographic North or True North. Direction with respect to the True North is 

called the True Direction. Compasses do not exactly point to the True North. A 

Compass Reading exhibits Compass Error. Compass Error is due to following 

facts:  
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¶ Magnetic Variation or Declination. The earth magnetic north pole 

is located near the northern islands of Canada, at approximately 

78.9°N latitude and 103.8°W, about 1200 km from the geographic 

North Pole. A compass points to the magnetic north pole and not 

to the geographic North Pole. The difference between the True 

Direction and the compass heading is called Magnetic Variation. 

The amount of variation depends on the location on earth. It even 

changes in time, since the magnetic north pole moves a few km 

per year. Variation is expressed as e.g. 2°25' West. This means 

at this position the compass needle points 2°25' to the west with 

respect to true direction of the True North. Variations can be as 

large as 20°  

¶  Ferrous (iron, steel) objects, magnets, flowing electrical current 

(magnetic field!) influence the reading of the compass. This 

results in an error in the compass readout. This error depends on 

the compass heading. Most ships compasses can be adjusted to 

eliminate entirely or partly the compass deviation. Deviation left is 

documented on a deviation card. For various compass directions 

the deviation is documented (usually in a deviation vs. heading 

plot).  

  

Compasses exist for the Northern Hemisphere and Southern Hemisphere. At the 

Northern Hemisphere the south pole of the compass needle (points to the North) 

is pulled towards the earth (magnetic north pole) whereas the north pole of the 

compass needle is pushed upward. At the Southern Hemisphere this is opposite. 

Good compasses are compensated for this.  

In comparison to ship compasses, diving compasses are fairly inaccurate. As a 

diver we do not worry about compass error. Since a diver only travel small 

distances the compass error will result in only small absolute deviations in the 

divers location. Furthermore, a diver usually uses his compass for relative 

direction (in contrast to using a compass together with a map for absolute 

directions).  

Diving compasses 

On a diving compass following parts are discerned:  
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¶ Housing, usually filled with fluid. Two types are usual: a type worn 

on the wrist and one integrated in the divers console.  

¶ Magnetic needle or card, always pointing to North. Though it is common 

practice to state that the needle or blade rotates in the housing, it is better 

to think of the needle or blade being steady, always pointing North. The 

housing rotates around the needle. The card contains an arrow indicating 

North. Thereby it often contains markings for East, West and South and/or 

a degree scale.  

¶ Degree scale with degree markings on it. It is on the housing or on the 

rotating bezel, depending on the type of compass.  

¶ Rotating bezel containing markers: usually two notches at one side and 

one notch at the opposite side.  

¶ Lubber line indicating the direction of movement. On a diving compass it is 

usually printed on the window straight over the card. On some compasses 

it might be an arrow printed besides the window.  

Most compasses are filled with fluid. This serves to purposes. First, it dampens the 

motion of the needle or card. Secondly, it makes the compass withstand the pressure at 

depth.  

Sometimes there is a small window at the front side of the compass. Using an index on 

this window, the diver can directly read the course from degree markings on the card. For 

this, the degree markings on the blade have to be inverted: 0 degrees is at the South 

indicator, whereas 180 degrees is at the North indicator.  

Diving compasses come in two flavors:  

¶ Direct reading compass. On this type of compass the degree 

markings increase counter clockwise and fixed on the compass 

housing. The magnetic needle or card always indicates the 

direction to which the lubber line points. The rotating bezel only 

contains an index that points to the degree markings on the 

housing.  

¶ Indirect reading compass. On this type of compass the degree markings 

increase clockwise and on the rotating bezel. If the rotating bezel is 

rotated such that the needle corresponds to the zero degree marking, the 

upper side of the bezel (often indicated by the lubber line) indicates the 

direction of the lubber line.  

http://home.hetnet.nl/~deep_ocean/#TYPES
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Indirect Reading Compass  Direct Reading Compass  

Note: there is a bit of confusion in articles on the Internet between 'direct reading' and 

'indirect reading'. These terms are not used consistently. I think the definition above is the 

right one: on a direct reading compass the course can always be read, independent of the 

position of the bezel: it is indicated on the scale by the North indicator of the needle or 

card.  

Using a diving compass 

When using an underwater compass following points are important:  

¶ Make sure to keep ferrous (iron, steel) objects away from the compass. 

The needle is attracted to ferrous material and the readout is influenced.  

¶ Line up your body with the lubber line. For wrist worn compasses this 

is accomplished by placing the hand of the arm on which you are 

wearing the compass on the elbow of the other arm, which is held 

straight in front of you. Hold the compass at eye level so you are 

sighting over it instead of down on it. If the compass is in a console, 

hold it in front of you and line your body up with the lubber line.  

Reading out a direction 

Often a diver decides which course to swim when he or she is standing at the waterline at 

the dive site. In many cases the environment defines the course. The diver picks a natural 

target to swim to, e.g. he wants to swim parallel to the coast. Using a compass the diver 

measures the course to the target. Under water he swims the to the target.  

Direct reading  
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Point the compass to the target. This is 
done by imaginary extending the lubber 
line to the target.  

On the compass the course can be read 
by looking through the front window of the 
compass and using the scale on the card. 
In this case 150° is read.  

 

Indirect reading  

  

 

Point the compass to the target. This is 
done by imaginary extending the lubber 
line to the target.  

On the compass the course can be read 
by looking through the front window of the 
compass and using the scale on the card. 
In this case 150° is read.  

.  

On a indirect reading compass the bezel (dark blue) has to be rotated so that the 

index (double notches) line up with the North indication on the card (or needle). The 

upper end of the lubber line indicates the course (150°) on the bezel degree scale 

Swimming a course 


