
 

 

DYSBARISM - NITROGEN NARCOSIS 

 

The Little Mermaid, acquaint etching, 1934, Norman Lindsay 



“An embassy from Lisbon that had been sent for the purpose, brought word to the 

Emperor Tiberius that a Triton had been both seen and heard in a certain cavern, 

blowing a conch-shell, and of the form under which they are usually represented. Nor yet 

is the figure generally attributed to the Nereids at all a fiction…..For one of these 

creatures was seen upon the same shores, and as it died, its plaintive murmurs were 

heard even by the inhabitants at a distance. The legatus of Gaul, too, wrote word to the 

late Emperor Augustus that a considerable number of Nereids had been found dead upon 

the sea-shore…. 

 

In the reign of the Emperor Tiberius, a subsidence of the ocean left exposed on the shores 

of an island which faces the province of Lugdunum as many as three hundred animals or 

more, all at once, quite marvelous for their varied shapes and forms…. 

 

Pliny the Elder, The Natural History, Bk 9 - IV (9-10) 79 AD. 

 

Stories of sea creatures with the head and torso of a woman and the tail of a fish are 

ancient. Their origins are obscure, but they probably evolved from Greek mythology. In 

Homer’s Odyssey terrifying women - bird hybrids, known as Harpies accost Odysseus 

and his men. As early as the Hellenistic period, when seafaring became more 

adventurous, some stories had evolved these creatures into women-fish hybrids. Like the 

Harpies, Mermaids could be portents of disaster, but not in a terrifying way as for 

Harpies, but rather in a seductive and alluring way in the manner of Homer’s Sirens. 

Like Sirens, Mermaids  lured men to their watery doom with their beauty and their 

heavenly singing.  

 

By the time of Imperial Rome, great thinkers, such as Pliny the Elder strove to seek the 

truth behind many ancient legends of fabulous sea creatures. By the Fifteenth century in 

the great age of ocean going Iberian exploration, the existence of mermaids was by now 

firmly believed in by many. Supposed sightings of Mermaids by Fifteenth century 

mariners, including by the crew of Christopher Columbus in the Caribbean were not 

uncommon. Some modern theory, quite fascinatingly, holds that perhaps some of the 

reports could have had some basis in truth in the sense of fleeting sightings of manatees, 

dugongs or other similar sea mammals never before encountered by crew members 

whose minds were pre-conditioned to the existence of Mermaids. Even to the modern age, 

although Mermaids are no longer believed in, stories of them remain deeply ingrained 

within popular culture, Art and literature, Hans Christian Andersen’s fairy tale of the 

“The Little Mermaid” of 1836 being the classic modern example.  

 

Staggeringly little progress was made in the first 5 millennia of Homo sapiens civilization 

regarding knowledge of the fabulous diversity of life within the oceans. By the time of  

Christian Andersen’s “The Little Mermaid”, not much extra had been added since the 

time of Pliny the Elder! Then in the mid-Twentieth century, came the magisterial French 

polymath - naval officer, explorer, conservationist, filmmaker, scientist, photographer, 

author and researcher Jacques -Yves Cousteau and modern marine biology was born. As 

Sir David Attenborough educated generations about the diversity of life above the waves, 

so Cousteau educated generations about life below the waves. In 1953, his first feature 

film, “The Silent World”, mesmerized a global audience.  

 



Cousteau was 26 years old when he first went diving in the Mediterranean. Of that 

miraculous and life-changing experience he later wrote: “Sometimes we are lucky 

enough to know that our lives have been changed, to discard the old, embrace the new, 

and run headlong down an immutable course. It happened to me on that summer’s day, 

when my eyes were opened on the sea”. As NASA was opening our eyes to the wonders of 

the Moon, Jacques Cousteau was opening eyes to even more wondrous places on our 

very own planet.      

 

Just as Homos sapiens had begun to explore space in the 1950s (the Russian Sputnik 

satellite, was launched only the following year after Cousteau’s film), they also for the 

first time - it seems astonishing to say - began to explore the deep oceans of their own 

world. The abyss was every bit as wondrous and mysterious a place as was space. In 

“Silent World” Cousteau showed us truly “alien” life forms, in never dreamed of 

abundance and diversity, which even in this current age of Exoplanet Hunters who scan 

the cosmos for the most tenuous signs of signs of extra-terrestrial life, we still have only 

barely scratched the very surface when it comes to understanding life beneath the oceans 

of our own planet.  

 

Jacques-Yves Cousteau was an accomplished author and a beautiful writer who brought 

a previously unknown world to our enthralled attention. As NASA educated the people on 

the formidable dangers of space travel, Jacques-Yves educated the public on the equally 

formidable dangers of exploring the deep. In 1953, he famously coined the haunting term 

“L’ivresse des Grandes Profondeurs” .....the “Rapture of the Deep”, now known to 

modern medical science as Nitrogen narcosis. This - quite fascinating - condition may 

give rise to euphoria and rapturous hallucinations, perhaps even visions of handsome 

Tritons, beautiful Nereids and sensual Mermaids, that like Homer’s Sirens may lure the 

unwary to their doom!      

 

 

 

 

 

 

 

 

 

 

 

“People protect what they love. A lot of 

people attack the sea, I make love to it..... 

 

The sea, the great unifier, is humanity’s only 

hope. Now, as never before, the old phrase 

has a literal meaning: we are all in the same 

boat”. 

 

 

Jacques-Yves Cousteau in 1972 



DYSBARISM - NITROGEN NARCOSIS 

 

Introduction 

 

Dysbarism is the term given to medical complications of exposure to gases at higher than 

normal atmospheric pressure. It includes barotrauma, decompression illness and 

nitrogen narcosis.  

 

Decompression illness (DCI) includes: 

 

● Decompression sickness (DCS): 

 

And 

 

● Arterial gas embolism (AGE): 

 

Nitrogen narcosis (traditionally referred to as “rapture of the deep”) is due to the 

inhalation of increased partial pressures of nitrogen in compressed air at depth, 

resulting in nitrogen being dissolved within lipid membranes of neural tissue.   

 

Nitrogen narcosis can be life threatening. 

 

The main danger is drowning as a result of seriously impaired judgment. 

 

It should be noted that other inert (or noble) gasses such as neon, argon, krypton, and 

xenon may also have anaesthetic effects if breathed at elevated partial pressures. 

Xenon may have this effect even at sea level.  

 

Interestingly, the lightest noble gas, helium, does not cause inert gas narcosis and so it 

is for this reason that it is used in deep diving as part of the “heliox” mixture (i.e. a 

mixture of helium and oxygen).  

 

The greater the depth beyond 30 meters, the greater will be the risk of nitrogen narcosis.   

 

Nitrogen narcosis quickly clears on ascent and is not seen on the surface after a dive, 

which helps differentiate this condition from decompression illness.  

 

History 

 

The French physician Victor Théodore Junod (1809 - 1881) is credited with the first 

description of “Nitrogen Narcosis” in 1834, when he noted that “…..the functions of the 

brain are activated, imagination is lively, thoughts have a peculiar charm and, in some 

persons, symptoms of intoxication are present!”   

 

In 1939, Albert R. Behnke and O. D. Yarborough demonstrated that inert gases other than 

nitrogen also could cause narcosis type symptoms, in proportion to their lipid solubility.  

 



In 1953 the magisterial Jacques -Yves Cousteau (1910- 1997) coined the term, 

“Rapture of the Deep”.  

 

Physics 

 

Dalton’s Law: 

 

Dalton’s law states that the total pressure (Pt) exerted by a mixture of gases is equal to 

the sum of the pressures of the constituent gases (Px, Py, Pz). 

 

So: 

 

● Pt = Px + Py + Pz 

 

At surface:   1 ATA = 0.8 ATA N2 + 0.2 ATA O2 

 

At 10 meters depth:   2 ATA = 1.6 ATA N2 + 0.4 ATA O2 

 

At 40 meters depth:  5 ATA = 4.0 ATA N2 + 1.0 ATA O2 

 

A diver breathing air at 40 meters depth is inhaling a gas with a partial pressure of 

oxygen equivalent to breathing 100% oxygen at the surface.  

 

At partial pressures above 3 ATA, the PN2 affects coordination and judgement (“nitrogen 

narcosis”).  

 

Oxygen becomes toxic at partial pressures greater than 1 ATA. 

 

Because of these effects recreational scuba diving generally has a limit of 40 meters. 

 

Pathophysiology 

 

Nitrogen narcosis is due to the inhalation of increased partial pressures of nitrogen in 

compressed air at depth, resulting in nitrogen being dissolved within lipid membranes of 

neural tissue.   
 

This results in alcohol or anaesthetic-like effects. 

 

Risk factors: 

 

Risk factors for the development of nitrogen narcosis include:  

 

1. Increasing partial pressure of nitrogen (see also below).  

 

2. Hypothermia  

 

3. Dehydration.  

 



4. Alcohol consumption in the preceding 24 hours 

 

5. Excessive exertion with fatigue.  

 

Clinical features 

 

Nitrogen narcosis results in clinical effects similar to  

 

● Alcohol intoxication 

 

● Narcotic (i.e. opioid) intoxication 

 

● Anaesthetic-like effects. 

 

The condition can be life threatening  

 

In general terms, the severity of symptoms correlate with increasing partial pressure of 

nitrogen as follows::  

 

 

Depth  

 

 

Clinical features  

 

30 metres (around 100 feet) 

 

 

Symptoms begin to appear   

 

 

50 meters  

 

 

Narcosis occurs in almost all divers  

 

90 meters  

 

 

Loss of consciousness occurs 

 

Note that the effects of nitrogen narcosis can be highly variable among divers.  

 

Features of nitrogen narcosis include: 

 

1. Euphoria: 

 

● Hence “narcosis” or narcotic-like effects known as  “raptures”. 

 

2. Personality changes. 

 

 ● Disinhibition - similar to alcohol effects.    

 

3. Deterioration in fine motor control: 

 

 ● Decline in manual dexterity 

 



 ● Reduced reaction times.  

 

4. Impairment of cognition (i.e. intellectual performance): 

 

 ● Deterioration in judgment 

 

♥ A particular danger is drowning as a result of seriously impaired 

 judgment. 

 

The first symptoms to develop are usually impairment of higher 

functions such as judgment, reasoning, short-term memory, and 

concentration.  
 

5. Frank delirium/ hallucinations.  

 

In severe cases:  

 

5. Increasing CNS depression occurs - and ultimately Coma.  

 

6. Ultimately death occurs from CNS depression or misadventure.     

 

Nitrogen narcosis quickly clears on ascent and is not seen on the surface after a dive, 

which helps differentiate this condition from decompression illness. 

 

Nitrogen narcosis does not appear to cause any long term ill effects.  

 

Investigations 

 

Nitrogen narcosis is a clinical diagnosis, and one often made in retrospect. 

 

There is therefore no specific investigation required other than those in whom 

decompression illness or other secondary complications (e.g. hypoxic brain injury) are 

suspected.   

 

Management 

 

Prevention:  

 

1. Limiting depth:  

 

● Because of nitrogen narcosis, divers planning to dive deeper than 50 

 meters use alternative breathing gases such as heliox, - a mix of oxygen 

 and helium (in place of nitrogen)   

 

2. Deep diving partners:  

 

● Divers should never be alone at depth.   

 



 

Treatment of narcosis (i.e ascent) involves early recognition of 

symptoms if not be the diver them self  then at least by the diver’s partner 

while at depth.  

 

3. Education:  

 

 ● Education of divers (it need hardly be said) is also vital in prevention.  

 

Treatment: 

 

Nitrogen narcosis quickly clears (within minutes) on ascent and is not seen on the 

surface after a dive. 

 

An excessively rapid ascent however may predispose to Decompression Illness   

 

All divers who are unwell at the surface must be considered as having a DCI until proven 

otherwise.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Appendix 1 Chemistry of Nitrogen: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Nitrogen (Time-Life, “Matter”, 1963) 

 

Nitrogen is the most abundant gas that makes up the Earth’s atmosphere.  By volume, dry 

air contains 78.09% nitrogen, 20.95% oxygen, 0.93% argon, 0.04% carbon dioxide, and 

trace amounts of other gases. 

 

Elemental symbol:   N  

 

Atomic number:   7  

 

Atomic weight :   14.007  

 

Melting point:    ‑210.1 °C 

 

Boiling point:    ‑195.79 °C  

 

Classification:    Gas    

 

Physical Appearance:   Colorless  

 

 

 

 

                          Right: Composition of the Earth’s  

              atmosphere by percentage. 



 

Jacques-Yves Cousteau was not only a brilliant scientist and explorer, he was also a 

brilliant and very beautiful writer, who brought the previously unknown story of life in 

the oceans to the general public. Above Grace Kelly reads his famous bestselling book, 

“The Silent World”, c. 1953, (photographer unknown).      

 

 

 

 

 

 

 

 

 



 

“The Fisherman and the Mermaid”, oil on canvas. 1856, Sir Frederic Leighton. 
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