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0 Introduction 
 
Thank you for choosing an ACUC course 
 
ACUC is the acronym for American Canadian Underwater Certification. Being of Canadian origin, hence the 
name, it is currently widespread throughout the World and, we are proud to say, it is a prestigious 
organization. 
 
ACUC is part of the WRSTC (World Recreational Scuba Training Council), an entity that is responsible for 
creating quality standards in the teaching of diving Worldwide. ACUC, in its teaching programs, does not limit 
itself to following these minimum standards, but exceeds them, which is why ACUC is recognized as a highly 
prestigious organization and its certifications recognized by all diving centers around the World. 
 
Diving is a fun activity to enjoy in your free time or during your vacation, with your family as well, but for its 
special characteristics: we are under water, we use specific equipment, there are changes of pressure that 
we must know, etc., it is an activity in which the certification of a recognized Organization is required to allow 
its practice. That is, it is mandatory to first take a course that will enable us to dive and obtain a certification 
that confirms it, issued by a recognized Organization. 
 
This document contains all the theory information offered in the downloadable documents, from 1 to 8, 
together with the associated images, but here we expand a little more in those parts of the theory instruction 
in which we believe we should expand. The 8 documents and images that we provide contain enough 
information for your training and to pass the theory exam, so in principle you do not need any more info. 
You will see that this text is almost the same as the text offered by separate topics, with some extensions; 
you will find most differences in the last two chapters, where we include more additional information. As this 
text contains a single cover with the rest of the information, it is more useful to download if you wish. In 
these pages we do not indicate the convenience of downloading the images that accompany the course, 
because we assume that you already have them downloaded to your device and within your reach to review 
them whenever you want. 
 
Accessing the course implies that you have already had contact with an ACUC instructor, who will have given 
you the means to communicate with him, so you can contact him to resolve any doubt. However, you also 
have direct access to ACUC, through the web acucinternational.com where you will find the way to 
communicate with us. At the same time, if you have any complaint or suggestion regarding what is included 
in this theory training, you can also contact us by email at elearning@acucinternational.com. On the website 
acucinternational.com/elearning you also have web forms through which you can send us messages. 
 
We want that, once concluded the course, you keep all the notes and texts of the theory offered so that you 
can review them at any time and even to keep them as reference material in the future, when you are already 
a diver and want to review something. Hence the preparation of this file, containing everything offered but 
with additional information. You can also, if you wish, purchase the printed manual at a special dicounted 
price while you are registered in your e-learning course (see ACUC Products). In any case, once you finish the 
course and become an ACUC certified diver, ACUC has available to its divers its website, its blog and email so 
that you can send us any question or doubt that may arise, be it from theory concepts, about others courses 
or of any other nature related to diving. Have no doubt that any question will be answered, in the most 
efficient way possible. 
 
 
Thank you very much. 
  

http://acucinternational.com/
mailto:elearning@acucinternational.com
http://www.acucinternational.com/elearning
http://acuc.es/en/products/
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1.- Light diving equipment 
 

Diving is practiced in a water environment that is not natural to us, which is why it is called a hostile 
environment, since we are not designed to survive in it. Hence we need to draw on technics and technology 
in order to evolve in that environment. We move poorly in it so we need fins to improve this aspect. Anyone 
who has opened their eyes underwater will have been able to notice that their vision is very blurred, so we 
need a mask that will keep our eyes in a gaseous environment. We all know that we cannot breathe water, 
as fishes do, so if we want to dive for longer than we can hold our breath, we need a device that provides us 
with air. And we could go on and on with these comments, but let's go on to describe all the diving 
equipment, indicating the purpose of each element that constitutes it. 
 
Diving equipment is usually separated in two large families, basic equipment (also known as light or 
snorkeling equipment) and scuba equipment (sometimes called heavy equipment). It is often called basic 
equipment to the different components necessary to practice diving in apnea, that is, holding your breath 
underwater. On the other hand, it is often called scuba equipment to the part of the equipment necessary 
to be able to dive while breathing under the water. 
 
If we decide to buy our own diving equipment, we will find that the offer in the market is very wide, so much 
that it can puzzle the novice diver. Until we can form our own criteria and see which equipment may be more 
suitable for us, it is advisable to follow the advice of our instructor or, else, an expert in the specialized dive 
shop that we choose. 
 
The maintenance operations are explained for each part of the equipment and all have in common the rinsing 
in fresh water after each dive and avoiding heat sources. In this regard we want to make a call of attention 
as the inside of a car or its trunk, parked under the sunlight, can reach very high temperatures, enough to 
deteriorate or destroy many of the items, so we should never leave the diving equipment inside the car, 
much less if it will be parked under the sun. 
 
So, let's start with the basic equipment, consisting of mask, snorkel, booties, fins, diving suit, gloves and 
weight belt. 
 

1.1 The mask 
 

If you have ever opened your eyes underwater, you surely have noticed that your vision is blurred. That is 
because in our aerial vision, a refraction happens when light passes from an aerial to the aqueous 
environment that is part of our eye, such refraction is necessary for the image to be formed with clarity in 
our retina. If our eyes are in contact with water, such refraction does not occur, which causes a marked 
farsightedness, that is, we see very blurred. This problem is solved with a mask that keeps our eyes in an 
aerial environment, which allows us to see with clarity. 
 
To achieve this, we need the mask to fit perfectly to the contour of 
our face and also that it can remain fixed, without moving or 
loosening up and covering both the eyes and nose. In the chapter 
about pressure changes and their consequences we will explain this 
need. To meet these requirements the market offers a wide variety 
of masks, what we have to do to check if the mask chosen fits us well, 
is to place it on our face and, inhaling lightly through the nose, check 
that it is tightened without the need to put on the back strap. If it 
holds in place it is because we have caused a vacuum, this way we 
know that if the air cannot go in, neither will the water 
 
It is recommended that the mask be designed to have as minimum internal volume as possible. Currently 
most of the masks are like this and the sealing is achieved thanks to the double skirt in its outline. 
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The lens must be tempered to reduce the risk of breakage. We can check that easily because it is marked 
right on the glass, or with a T surrounded by a circle. Glass fogs easily with the vapor produced by our skin, 
but this annoyance is avoided with anti-fog liquids that we find in the shops, there are other homemade 
solutions too that we will learn or our instructor will indicate to us. The lenses are mounted on a rigid 
structure, generally made of polycarbonate. 
 
The back strap must be wide and adjustable in length. We must adjust its length so that the mask remains in 
place, but without tightening. When we place the mask on the face to check its fit, as we indicated before, 
we should ensure that it leans only on the perimeter which provides the watertightness. if it leans on other 
parts of the face, such as the nose or the frown, after a time of use this can cause headaches. 
 
The material is silicone, as this provides a better fit and it is smoother to the contour of the face. Everything 
is mounted on a rigid polycarbonate structure, so the lenses are kept in the axis of our vision. In the market 
we will see that there are white silicone and black silicone. Choosing one or the other is a personal aesthetic 
option. Photographers usually prefer to use as models, divers with a white or translucent silicone mask, since 
by letting the light pass through the silicone, they allow to see very well the image of the face, without 
shadows or dark background. 

 
The mask can be made with two lenses or a single one. The 
masks with two lenses allow for correction lenses, in case we 
need graduated glasses. It is recommended a small internal 
volume, in this sense, masks with two lenses usually have a 
smaller internal volume. The mask of the image is specially 
prepared by the manufacturer to easily fit correction lens. 
 
As a general rule you should not dive with contact lenses, 
unless our doctor or specialist tells us that we can dive with a 
specific type of lens. We will see masks with lateral glasses 
that, although valid to dive if we like them, are less 
recommended because they have a higher internal volume. 
 

The masks are easily fogged due to evaporation and temperature difference. In addition to the "homemade" 
solutions that we will learn with our instructor, we can find in the dive shop anti-fog liquids to apply before 
use and thus avoid the annoying fogging. A solution that we should never use is to heat the lenses with a 
flame. Someone may tell us that it works as an antifog, but we alter the safety features of the glass and run 
the risk of destroying the mask. 
 
The mask and snorkel kits that we can find in toyshops or beach shops do not usually meet the minimum 
safety requirements so, it is advisable to listen to the advice from our instructor and, in any case, when we 
decide to buy the equipment, we should do it in a specialized diving shop. 
 

1.2 The snorkel 
 
Underwater it has no role, but on the surface it allows us to be with our faces in the water and breathing, 
which makes it more comfortable to swim to the dive area or back to the boat or coastline when we finish 
the dive. 
 
This exclusive use for the surface, makes it not advisable to attach the snorkel to the strap of the mask, as 
while diving it can annoy us or cause flooding of the mask, so it is advisable to keep it in some fixation 
provided in our equipment. 
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The inside of the snorkel must be smooth to allow the ejection of water with ease 
when blowing, because the snorkel bends to go from our mouth to the surface, the 
bending should be smooth and without sharp angles. Snorkels may have the lower 
part flexible in order to access the mouth more easily and many types they have a 
drain valve that facilitates the expelling of the water, either when we reach the 
surface or if while we are swimming some water enters by the top. 
 
It is preferable for the mouthpiece to be made of silicone because its touch is softer 
in our mouth. Snorkel with valve are more comfortable to purge but we must keep 
the valve clean and be careful not to get any garbage, sand or algae while being used 
as it can cause flooding and an unpleasant gulp of water when trying to breathe. 
 

1.3 The neoprene socks or booties 
 
They are our diving shoes, they are made of neoprene, just like the diving suits, as 
they really are their complement. Its function is to protect our feet from cold and friction with the fins, so 
they have to be tight but not squeezing. 
 
There are basically two types: the socks (without sole) and the booties (with sole). As we need to walk 
frequently with the equipment, booties with sole are very common as they protect our feet from the 
irregularities of the ground, the socks hardly protect us and they deteriorate 
fast, reason why are used mostly by people who only dive by boat. If we use 
booties with sole we have to use adjustable fins. 
 
There are also different thicknesses, according to the thermal protection we 
need, the most frequent being those between 3 and 5 mm (0.12 and 0.20 
in) thick. Booties usually have a zipper that makes it much easier to put them 
on and to remove them. Nowadays the whole length of the opening of the 
zipper is on a neoprene fold, to maintain its thermal properties in spite of 
the zipper. 
 

1.4 The fins 
 
They facilitate our movement in water. They have a housing for 
the foot and a large blade. When finning, we move a large 
volume of water backwards, which propels us forward, because 
of the principle of action-reaction. It is the same behavior as with 
the fins of the fish. At the same time, thanks to the large surface 
of the blade, it helps us to maintain stability. 
 
There are 2 main types: full foot fins and open heel fins. The full 
foot fins have a closed foot housing, so that we also insert the 
heel in. They have the advantage of keeping the foot centered 
on the fin but the disadvantage that they are not suitable for 
thick or soled booties, as the excessive looseness facilitates their 
loss. 
 
The open heel fins have ample space to insert the foot, without covering the heel, so they have a flexible and 
adjustable strap to embrace the heel and thus create the support of the foot inside the housing of the fin. 
This system allows the use of neoprene socks of any thickness and even soled booties. That is why they are 
the most used in diving. 
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The blade should be wide, with certain rigidity on the sides, but more flexible at the end. This shape gives us 
power, necessary to move around carrying diving equipment. In order to decide its purchase, it is best to 
listen to the advice of our instructor, as the rigidity as well as the blade surface must be according to our legs 
muscular strength and our experience. The market offer is so wide that this specialized assistance is necessary 
at the beginning, a recommendation that can be extended to all diving equipment. 
 
The best efficiency is achieved by moving the greatest amount of water with the smallest effort. Some are 
built with different materials to find the best ratio of rigidity and flexibility where necessary, since the end of 
the blade is convenient to be more flexible, as well as the accommodation of the foot, for greater comfort. 
 

1.5 The diving suit 
 
Also called wetsuit It serves to protect us from cold and friction with 
abrasive surfaces or stinging animals, but its main function is thermal 
protection. 
 
The water is 24 times more heat conductive than the air, which 
causes that we lose temperature at much faster speed when we are 
in that environment. That is something we all know, even if it is 
intuitive, as when we get wet we cool off. The problem of cold while 
diving is serious, so we need adequate protection. 
 
Mostly, diving suits are made of a synthetic material called neoprene, 
which is an insulating and impermeable material, made up of many 
microcells that hold gas inside, usually air, hence their insulating 
power. It is manufactured with neoprene of different thicknesses, 
being the most common those of 3, 5 or 7 mm. Of course, the thicker 
the neoprene, the greater the insulation power it will offer, but the 
neoprene has to have a certain elasticity to conform to the perimeter 
of our body, so neoprene thicker than 7 mm (0.28 in, also known as 
¼ in), although theoretically it would provide more thermal 
insulation, in reality if they are wetsuits it is not so, as its greater 
rigidity facilitates the circulation of water inside the suit. Nowadays 
they are manufactured with neoprene of different thicknesses 
according to the part of the body to cover. 
 
The suit is waterproof but that does not mean that we will not get 
wet, in fact it is called wetsuit. As soon as we get into the water, the suit is flooded, because although it is 
waterproof, water enters by the joints of the neck, wrists and ankles in addition to that which enters by the 
zippers. Nevertheless, as it is well adjusted to our body, the film of water that enters is very thin and we 
warm it immediately with the heat of our body. Because of the suit’s adjustment, that water does not come 
easily out, so that its renewal is very slow and thus we may stay long under water without feeling cold. 
Obviously, the suit must have a hood to cover and also protect our neck and head. 
 
They can be one piece or two pieces (pants and jacket), with or without zippers to facilitate putting it on and 
off, although the one piece suits necessarily need to have a zipper to allow dressing and undressing. There 
are so called semi-dry and dry suits, in which no water enters, but their use is more suitable for very cold 
waters or long underwater stays. There are also other suits as lycra suits, mainly used in warm waters, for 
their very little thermal protection, being their main function to protect our skin from possible friction with 
the equipment, from the bottom substrates and from rubbing against stinging animals. Nowadays lycra is in 
disuse as very thin neoprene suits are used instead. 
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The semi-dry and dry suits are equipped with watertight zippers. Its thickness can be somewhat higher than 
7 mm, since their stiffness is less important. They are equipped with a thin smooth neoprene collar to prevent 
water from entering the neck as well as wrists and ankles, also in smooth neoprene, to fit hermetically to the 
skin. The dry suits usually have the booties incorporated and allow the injection of air inside, as well as its 
purge to control the ascent. 
 
In professional diving dry suits made of plastic materials (not neoprene), known as trilaminates are used, 
which are also resistant to chemical products, although the thermal protection in this case is limited to the 
clothes that we wear under the suit. The special characteristics of the dry suits make it necessary to learn to 
dive with them, due to their great differences with respect to wet suits. 
 
The suit contains air or other gases according to its construction, this s compressed with the depth losing 
thickness, hence the need to use greater thickness if we dive in cold or deep water. The trilaminated dry suits 
that we have mentioned, can even cause wrinkles that cause us painful pinching, but that we learn how to 
avoid it when we receive training on the use of those types of suits. 
 
ACUC offers a specialty course in which you learn the use and maintenance of dry suits, as well as the 
precautions and techniques needed during their use. 
 

1.6 Gloves 
 
It complements our thermal protection as the suit covers us only up to 
the wrists. They also protect our hands from possible friction, because 
when staying in the water for a long time, our skin loses resistance which 
facilitates abrasion or injury due to friction. We all know the typical effect 
of wrinkled skin. We should choose neoprene gloves for colder waters 
and leather or fabric for warmer waters. 
 
There are gloves available from very thin to thick neoprene. The thicker 
the glove, the more it protects from the cold but in return we lose 
dexterity. We must choose the appropriate gloves depending on the 
temperature of the water. 
 
We should never touch anything, both to avoid damages to the environment and to prevent injury in case of 
touching some abrasive or stinging animal, but the protection is necessary for accidental friction. 
 

1.7 Weight belt 
 
Getting in the water with the diving suit on is like getting in with a float. The suit has a positive buoyancy so 
strong that it prevents us from going underwater, so we have to compensate for that buoyancy with ballast, 
for which we use a weight belt. 
 
In the image we can see that it is indeed a belt. It is a ribbon, usually made 
of nylon or polypropylene, with a a quick-release buckle. The weights are 
arranged in tablets of 1 kg or 2 kg (2 or 4 pounds), which are the most 
common; they have two slots to pass through the ribbon and thus be part 
of the belt. There are other belts that have pockets, where we put the lead 
pellets to distribute the weight or we can introduce closed bags with lead 
pellets (named shot), which make it more comfortable and less painful if 
it falls on our foot. 
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The buckle is called a quick release, because it has to be such that the diver, with one hand and a single 
movement can open the buckle so that the belt, by its own weight, falls off from the waist of the person. It 
is an essential safety condition. Definitely the belt is the last thing we must put on, so that there is no 
component of the equipment that prevents its release. 
 
The system allows you to vary the ballast by adding or removing lead packs, as people need different weight 
according to their constitution and the same person will also need different weight depending on the suit or 
equipment used, or if diving in fresh water or salt water. 
 
As we have indicated at the beginning, all this equipment should be rinsed in fresh water after each dive and 
we should not let it dry under the sun or on top a source of heat. 
  



P a g e  | 9 

 

 

2.- Scuba equipment 
 
There are many items and equipment available in the market and all or almost all have their usefulness, so 
describing in a first diving course each particular item would make this theory teaching overwhelmingly long 
and could discourage the student. It is not necessary to do so. We are going to indicate here, for the student 
to assimilate and understand, the basic and essential materials to dive safely, giving basic information of each 
item. Within each material we will indicate, there are many varieties in terms of characteristics, suitability 
according to the type of diving, aesthetics, prices... 
 
Nor are we going to go into so much detail. As a student you must know the basics of the necessary 
equipment and, if you want to buy your own equipment, receive advice from your instructor (usually the one 
who can guide you best) or the specialized shop where you decide to buy, at least until, through experience, 
have a broader knowledge of the equipment and you can form your own preferences. 
 
We will also mention other equipment that, although complementary, has a well-defined role in improving 
our safety as divers, but making a very short description of them. 
 
The maintenance operations are indicated in each of the equipment and all coincide on the rinsing in fresh 
water and on avoiding the sources of heat. In this sense we want to make a call of attention as the inside of 
a car or its trunk, parked under the sun, can reach temperatures high enough to deteriorate or destroy most 
of the gear, so we should never leave the equipment inside the car, especially if it will be parked under the 
sun. 
 
Let's start with the scuba equipment, consisting of tank and valves, regulator, pressure gauge, vest, and basic 
control devices (depth gauge, watch, tables, computer, etc.). 
 

2.1 Tank or Cylinders 
 
We need enough stored air to maintain normal breathing during our dive. The diving 
tanks are containers, usually made of steel or aluminum, in which air is injected under 
pressure by means of a compressor. Capacities vary, but the most common tanks are 10, 
12 and 15 litres. This means that if a 12 litres tank were filled with water, 12 litres would 
fit inside. 
 
In many places, they do not refer to tanks by their capacity in litres, but by the amount 
of air they hold, when filled, expressed in cubic feet, as well as measuring the pressure in 
pounds per square inch (psi). The most common are 80 cubic feet of aluminum which, if 
filled at 3000 psi (nearly 207 bar), means a capacity of 11 litres. The conversion of 
measurements is relatively easy, although somewhat cumbersome: 1 cubic foot equals 
28.3168 litres; 1 bar equals 14.5038 psi and 1 metre equals 3.28084 feet. 
 
The choice between aluminum and steel it is mainly due to manners or price. The steel cylinders, with equal 
capacity, are less bulky, weigh less and require less ballast to the diver, as empty, at the end of the dive, still 
have negative buoyancy. The aluminum ones are more bulky and heavy because of the great wall thickness 
they need to withstand the same pressure. When they are filled their buoyancy is negative but when they 
are empty it is positive. Both have corrosion problems, avoidable with primers and good maintenance, but 
the steel cylinders are more durable. However, aluminum tanks are usually cheaper. 
 
It may surprise the information given that steel scuba tanks are lighter than aluminum tanks, but it is so, since 
aluminum, although lighter than steel, it is also much less resistant, so to get resistance for such a high 
pressure the walls of the tank have to be very thick, which makes them heavier. 
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Tanks are usually filled at a pressure of 200 bar, which means that it is injected, if 12 L, 12 litres of air 200 
times, so that the filled tank could supply almost 2400 litres of air at sea level ambient pressure. As our 
breathing intake is about 20 litres per minute, this means that in the tank we have air stored to breathe for 
a long time, if we were able to get the air out as we need it. We will see that with the regulator we can do it. 
 
We are talking about very high pressures indeed, but the cylinder, to withstand these pressures, is built in a 
single piece, without welds and has thick walls that give very high endurance. We will notice that the air 
weighs, although we are not aware of it in our atmospheric environment, but the air weighs (with variations) 
something less than 1'3 kilos per cubic metre (1000 litres). We will experience the difference in weight at the 
beginning or end of the dive, as the air in the tank from the previous example, of 12 L to 200 bar, weighs just 
over 3 kg (1.3 * 2.4) kg. As we never use all the air, the tank will weigh almost 3 kg less when we finish the 
dive. 
 
Tanks are subject to high pressure gas regulations. Hence they all show several marks on their upper part 
where, among other information, the maximum working pressure, usually 200 bar and the test pressure, 
usually 300 bar (50% higher than the working pressure) is punched out. They must also have the date of their 
last inspection done by the relevant state agency or an authorized company punched out. The period for 
mandatory revisions is variable as it is established by the laws of each country. We do not indicate here the 
maintenance of the tank by its extension and because the diver rarely buys its own tank, so the maintenance 
is done by the dive companies which rent them. They also have their capacity engraved, the weight of the 
tank without the valve, the name of the manufacturer and date of manufacture, its serial number and the 
type of gas for which they are approved, in our case air. 
 
The tank is complemented with the valve. It is the element where we attach the regulator which will allow 
us to breathe the air from the tank and has a knob that allows us to open or close the air passage at will and 
which is described next. 
 

2.2 Valves 
 
Valves cannot be built in steel, because although it is a hard material, it is also fragile. Generally they are 
constructed in chrome plated brass because being softer absorbs the possible blows, which protects us 
against an abrupt escape of air due to some crack. Definitely we have to avoid any blows, as although it does 
not present a safety risk, the valve becomes useless because when it is dented, the regulator no longer fits 
or the opening and closing knob becomes unusable. They usually have a safety disk so that the air escapes in 
case of excessive pressure. 
 
The valve can be double, to fit two different regulators, or 
single, to fit a single regulator. The double valves have an 
opening and closing knob at each outlet. There are also 
manifolds for double tanks with an isolation valve which 
may or may not allow communication between the two 
tanks. 
 
They are manufactured with 2 different systems for 
attaching the regulator: the DIN fitting (German standard) 
and the INT fitting (from International). In the DIN fitting the 
regulator is threaded to the valve and it has the seal (the O-
ring) and in the INT fitting the O-ring is in the valve and the regulator is attached to it by means of a yoke. In 
the image we see a double valve with DIN fitting. 
 
The INT fitting is more widespread than the DIN one, nevertheless, the DIN fitting is safer and reliable, with 
some tendency to move the INT fitting from the market. Currently, most valve manufacturers offer their 
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valves with DIN fitting, but supply a small adaptor so that they can be used with a yoke regulator (INT fitting). 
There are also adaptors to convert an INT fitting to a DIN, so we do not have to worry about the compatibility, 
as if we have the regulator and the corresponding adaptor; we can use it in any tank. The adaptor to convert 
a DIN valve into INT is threaded and tightened with an Allen wrench. 
 
It is still possible to see some valves with a reserve lever. They are old valves (no longer made) that had a 
mechanism that closed the exit of the air when reaching a certain pressure. The diver, having run out of air, 
knew that he had reached the reserve, so he pulled a rod attached to the reserve lever and the valve started 
to supply air again, but the diver already knew that there was little air so he would start ascending to the 
surface. Obviously it is no longer used because of the danger involved; now we have a submersible pressure 
gauge that tells us at all times the available air. 
 
Valve maintenance, as they are part of the tank, is also made by the diving companies that rent them. 
However, as the deterioration of the O-ring that makes the seal with the regulator is very frequent, it is highly 
recommended to carry spare O-rings. 
 

2.3 Regulator 
 
It is the device that allows us to breathe the air from the tank. Just like the valves can be with the DIN fitting 
or the INT fitting, the regulator can as well come with a yoke in the first stage (INT fitting) or with a thread in 
the first stage (DIN fitting) to attach it to the tank. The DIN fitting is safer so it tends to displace the INT fitting; 
nevertheless, the INT fitting is easier to attach. 
 
The regulator is attached to the valve without over tightening and then the valve must be opened completely 
and then closed about ¼ of a turn or less, so that it does not reach the end of its thread pitch. The pressure 
of the air exerts a force so great that the regulator remains a block with the valve, so much so that we could 
not even remove it. To be able to remove the regulator again, it is necessary to close the valve and purge the 
circuit. 
 
The regulator consists of a first stage that is attached to the tank and a second stage that is the one that we 
put into our mouth by a mouthpiece. Both stages are connected by a hose that sends air from the first to the 
second stage. 
 
We need a supply of air at exactly the same pressure that we are in order to be able to breathe and, as we 
explained in another section of this course, the ambient pressure varies depending on the depth. It is the 
regulator job receiving the air from the tank at very high pressure and supplying it to our mouth at exactly 
the same ambient pressure at every moment. 
 
The first stage, which we attach to the tank, receives the air at high pressure, but by means of a valve system, 
the air goes to a small chamber at, on average, about 8 bars above the ambient pressure (depending on the 
manufacturer). This intermediate pressure chamber communicates to the outside through a hole, in which 
we thread the hose that sends the air to the second stage. 
 
The second stage is the one that we put in our mouth by a mouthpiece. In the connection with the hose that 
comes from the first stage, it has a valve balanced at the same pressure, connected to a lever that is 
supported by a large diaphragm, so that a minimum movement of the diaphragm causes the air to escape 
towards the mouthpiece. 
 
When inhaling, we deform that large diaphragm so that the air floods the chamber and therefore our lungs. 
When we stop inhaling, the air that remains in the chamber restores the diaphragm to its natural position, 
so that the supply of air is cut until the next respiration. 
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On the outside of the housing, at its center, there is a button that is also supported on the diaphragm, so if 
we press it we deform the diaphragm and it causes air to flow while we keep it pressed. It is what we call the 
purge button of the regulator, necessary to expel the water that floods it if we remove from our mouths the 
regulator underwater and to empty the pressure of the circuit in order to remove the regulator from the tank 
at the surface, because while it is pressurized we cannot remove it. 
 
That's why it is called a demand regulator. It only gives air when we breathe and gives it exactly at the same 
pressure as we are, so that breathing is easy and smooth at any depth. The system seems simple (and it really 
is), but there is a lot of engineering work to achieve the balances in the two stages and design work, so that 
the breathing is as smooth as possible at any depth and with any flow requirement, for example, two people 
breathing simultaneously through a regulator with two second stages (octopus). The technical features of 
the regulator in terms of its smoothness and flow capacity are an important factor in its price. 
 
We also breathe out through the mouth, as the second stage has an exhaust valve, which expels the air from 
our breathing to the outside, through a part (sometimes called moustache or exhaust valve) that moves it 
away from our face, so that the bubbles which we emit do not bother us. As we can see, all our breathing is 
done through the mouth. 
 
In the image we can see a complete regulator with alternative air system (octopus). The first stage has an INT 
fitting and we can see that it has a yoke for attaching it to the tank's valve. In one of the low pressure ports 
the black hose that leads to the second stage is connected, which is the one that supplies air through the 
mouth (we can also see the mouthpiece). In another of the low pressure ports the yellow hose is attached, 
which ends in another second stage to allow us to offer air from our equipment to a buddy in case of 
emergency, while we also breathe. The low pressure ports are usually marked as LP. 

 
Other ports covered with a screw and its O-ring are also seen in the image of the first stage, so that the air 
does not escape. In another of its low pressure ports we would connect a hose to inflate our vest with the air 
from the tank and in a high pressure port, usually marked as HP, we would connect the pressure gauge hose, 
which gives us the reading of the pressure of the tank at every moment. The screws are removed or put with 
an Allen wrench. 
 
If we observe the first stage, we will see that it has several holes (ports), sealed with a plug when we buy it, 
except for the hole where the second stage is attached. These holes are the ports of the first stage, usually a 
HP port, communicated directly with the chamber where de air enters from the tank, so the air pressure in 
that port is the same as that inside the tank. We connect there the pressure gauge that gives us exactly the 
pressure inside the tank (we will explain it later). There are regulators with two high pressure ports. 
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We can also see that there is a black cap in the yoke. It is to protect the air inlet from the tank to the regulator. 
This cap must always be put on when the regulator is not in use, as it prevents the entry of dust, particles 
and water when we rinse it in fresh water. We name it the dust cap. 
 
The rest of the holes are the so-called low pressure ports (the air is released at the intermediate pressure). 
As we have indicated, one port is already occupied by the hose of the second stage, the others, we can use 
them to install another second safety stage (octopus), to install the inflation hose of the vest (that we will 
see) or of the dry suit , or to install any ambient pressure air supply that we may need. 
 
The regulator is the device that allows us to breathe underwater, so we must keep in mind that needs care 
and maintenance so that it does not fail underwater. When we attach it to the tank and open the air, the 
high pressure itself keeps it so tight that we can no longer remove it. To unattach the regulator from the tank, 
you have to close the valve first and then you have to press the purge button of the second stage, to empty 
it of air and then we can remove it. 
 
We must protect the air intake from the tank with a cap, usually supplied with the regulator, which prevents 
the entry of water and dirt. You have to rinse it well in fresh water after each dive, but putting the dust cap 
on first so that no moisture enters in the first stage; in the second stage, the only caution is not to press the 
purge while we rinse it. Never let it dry under the sun or in a heat source and we must have a padded bag or 
rigid box for transport protection. Nor should it come into contact with chemicals, such as cleaning products 
or spilled liquids in the trunk of the car. Revisions, maintenance and repairs must be carried out by qualified 
professionals. 
 

2.4 Pressure gauge 
 
We have already mentioned it in the section where we explained the regulator. By 
definition, a pressure gauge is an instrument that measures the pressure and that is 
exactly the job of the pressure gauge used in diving, measuring the air pressure in the 
tank and giving us that information for our reading. The pressure gauge is attached to 
the so-called high pressure chamber of the regulator first stage by means of a hose 
that withstands high pressures; the pressurized air works on a needle that rotates 
more or less according to the pressure, as it is on a background with a printed scale, 
the needle indicates with sufficient accuracy the remaining pressure in the tank, so 
we know at all times the available air. 
 
The beginning of the scale is marked in red, to help us visualize that we are already 
consuming the last 50 bars of air if the needle is there. Our instructor will tell us that, 
for safety, we should never consume all the air and we should reach surface with a 
minimum remaining pressure of 50 bars. 
 
There are non-submersible pressure gauges for dry use, but their usefulness is limited 
to the professionals of the diving centers, who make them available to the customer 
who wants to check their pressure before leaving. There are also digital pressure 
gauges and dive computers, which we explain below, which fulfill the function of the 
pressure gauge as they communicate with the first stage of the regulator, by hose or by wireless means. 
 
As the pressure gauge receives air at very high pressure, we must take some precautions when opening the 
tank, in case there is any damage: we must start the opening of the valve very smoothly, holding the pressure 
gauge by the center of the hose and directing the glass covering the scale towards the floor, so if there was 
a sudden leak due to breakage, we can avoid damage to ourselves or others. 
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Maintenance is very simple; as it must never be removed from the regulator, it is rinsed in fresh water with 
the regulator after each dive and never let it dry under the sun or in a heat source. We must take care when 
packing away the regulator with its pressure gauge, so as not to force the hose with sharp bends. We must 
also monitor possible air leaks, easily detectable underwater, immediately changing the affected O-ring or 
changing the hose if it is damaged. 
 

2.5 Buoyancy control device (BCD) 
 
Too long a name. We call it BCD or BC (from Buoyancy Compensator). We wear it as a kind of jacket. 
 
Before explaining its usefulness, let's review the principle of Archimedes: "a body submerged in a liquid 
experiences an ascending thrust equal to the weight of the displaced liquid". 
 
We all know that if we get into a bathtub full of water the water overflows, this means that our body displaces 
water, both in a bathtub and in the sea, and the displaced water is equivalent to the volume of our body. 
What the principle of Archimedes indicates is that if the weight of the water that we displace is greater than 
the weight of our body, we will float; if the weight of the displaced water is equal to the weight of our body, 
we will maintain ourselves in hydrostatic balance, neither float nor sink, we will remain motionless at 
whatever depth and that is the balance we need to reach. On the other hand, if the displaced water weighs 
less than our body, we sink. It is the principle by which boats float. 
 
We need to keep a completely neutral buoyancy when diving, that is, neither tend to float (positive 
buoyancy), nor tend to sink (negative buoyancy). In this way we manage not to waste energy in keeping 
ourselves to the depth that we want, expending effort only to advance, going up or down at will. 
 
The main problem is that our buoyancy is 
continuously variable. The human body has an 
almost neutral buoyancy if we are in the sea 
motionless (some people sink very slightly and 
others float, also very slightly), but our body is 
wrapped in a neoprene suit which has a lot of 
positive buoyancy, so much that it is very 
difficult and hard for us to sink. To be able to 
sink we compensate with a belt with leads, but 
the neoprene is a material that varies its 
volume with pressure, so its thickness is 
different depending on the depth and, 
therefore, its buoyancy. Also our tank has a 
variable weight but always with the same 
volume, since the air weighs as we said, so as 
we spend air, the tank is weighing less but with 
the same volume, having almost 3 kg of 
difference between the tank filled and the tank 
in reserve. 
 
A big problem, as we can see, as buoyancy is continuously variable. That's why we need the BC. There are 
many models, but the most extended has the shape of a vest, which we adjust to the torso, through a system 
of tapes and buckles that prevent accidental loss and is composed of a bag-shaped inside to house air and a 
strong outside to protect it from friction or punctures. It has a trachea (a hose) that communicates with the 
inside, where we can inject air from the tank, by means of a mechanism that we operate with a button and 
where a low-pressure hose that comes from the regulator is attached. We can also inflate it with our own 
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breath, blowing through the mouthpiece while pressing the button so that the air can pass, but under the 
water is less advisable for uncomfortable. 
 
It also has its purge valve, that is, to draw air from its inside. The valve is usually placed in the inflation trachea 
(by pulling or with a purge button), although it also has other valves in other places to facilitate emptying 
with any hand and in any position. 
 
The safety standard for any BC tells us that it has to have at least two inflation systems, at least two deflation 
or purge systems and at least one safety valve to prevent its inflation above its capacity. Usually, the purge 
valves are also safety valves, which open automatically when the pressure inside the BC increases, so if we 
try to inflate the BC above its capacity, it lets the air off as well. 
 
With the BC we can solve our buoyancy problem. As we go a bit over weighted by the air of the tank and 
perhaps with more lead to sink the first metres too, as soon as we feel that we sink, we can press the inflation 
button so, when air enters the BC it increases its volume, and then we gain buoyancy until we achieve 
balance. The BC is frequently used while diving, as there are always variations in depth. If we go up, the air 
inside expands, so we have to purge it to achieve our neutral buoyancy and not to surface like a balloon; if 
we go down, the air inside is compressed, losing volume, then we will have to inject some more air to achieve 
our neutral balance. As we see, having to use it continuously to keep our balance, it is very important that 
we acquire a good skill in its use, but that is undoubtedly done during the practical classes of the course. 
 
Good buoyancy control requires practice, as well as 
mastering the correct fin kick. During the diving course 
many buoyancy practices are done, as students are obliged 
to do it while they are diving, but it is possible to achieve 
only some minimum skills that allow comfortable dives. A 
diver is considered an expert when, with the experience, 
he has managed to master the fin kicking techniques and 
keep his neutral buoyancy at all times. Do not worry 
therefore if you think you're not getting it. If your 
instructor keeps you under water for the exercises, it is 
because your buoyancy control is enough to continue with 
the exercises or dives. 
 
The BC used in recreational diving also have a back pack for 
holding the tank, usually consisting of one or two wide 
straps, with an adjustment buckle to tighten each tape, so 
that it is the BCD that supports the tank. Others BC, to 
achieve such holding, incorporate a hard back pack and shoulder straps that allow the adjustment of the tank 
to our body regardless of the BC fit. In any case, currently the BC forms a set with the tank and the regulator 
in diving. There are BC that allow the fastening of the tanks by metal rings attached to your rigid back pack. 
This system is usually used in cases where you dive with more than one tank. 
 
Here we are showing you and explaining the Jacket type because it is the type of BC that should be used in 
recreational diving. You can find other types of diving BCD in the market, such as those called "wings", but 
which are designed for some types of technical diving. They are not recommended for recreational diving 
because of safety reasons. 
 
It should be rinsed in fresh water after each dive, taking care that all its parts are rinsed well. If water has 
entered inside, something frequent, we must remove the salt water through the mouthpiece; we can 
introduce some fresh water by the same place, shake well and take the water out again, so we also rinse its 
inside. We dry it slightly inflated, in a place protected from the sun and any source of heat. 
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2.6 Control devices 
 
We call this section this way although one of the items to be described is not a device, but a simple table with 
information. In addition to the images you see here, you can download the file “other_devices” in which we 
also include images of equipment and devices that you do not see in this text. 
 
As explained in the corresponding section of this theory training, we need to have control of the depth to 
which we are, the maximum depth reached, the diving time and information on the maximum time so as not 
to enter into mandatory decompression. This information is obtained with a suitable watch for diving, a depth 
gauge that measures the depth and tables with a relation of time and depth. Let's see this equipment and 
also a device that has replaced all of them, the dive computer. 
 

2.6.1 The watch 

 
Must be suitable for diving and waterproof to the depths we can go down. The 
watches indicate, either in atmospheres or in bars, the pressure they are able to 
withstand under water. The suitable watches for diving are those which indicate 200 
metres depth or more. If it is a watch with needles (analogical) it must have a 
graduated crown on the outside that rotates in one direction, counterclockwise and 
that we put the 0 pointing the minute needle when starting the dive, so we will 
know at any time the total time that we are submerged without having to remember 
the hour and minute of entry. If we opt for a digital watch, it must be one that allows operating the buttons 
under water, as we will need its different measurement functions and chronometers. The watch is also used 
to regulate our ascent speed and the times for the safety stop or decompression stops, so it must be able to 
give total and partial times. The maintenance after the dive is as plain as showering with the watch on. 
 

2.6.2 The depth gauge  

 
Is a device we wear on the wrist, like a watch, and which through a mechanism that can 
vary according to the manufacturer, a needle on a numbered background, gives us at all 
times the current depth and also another needle or a retainer, gives information on the 
maximum depth reached along the dive. There are depth gauges that are installed in a 
housing located next to the pressure gauge (this is called a console). Either system is valid, 
as it gives us the information of our real depth and they are easy to read. 
 
Analogical depth gauges can be capillary, bourdon tube or diaphragm usually, being the 
diaphragm one far better than the bourdon tube and, indeed, to the capillary one, which 
we will hardly find. The diaphrgm one has greater precision and ease of reading, especially 
in the first metres. In the image we see a console composed of a pressure gauge and a 
membrane depth gauge. 
 
Lastly, digital depth gauges are powered by a battery and are sealed; they have a pressure sensor and a timer, 
so they show on a screen all the information we need from the watch and the depth gauge (and even more), 
so that with a device we replace two. They are also more accurate than the analog ones and with more 
functions. It is not even necessary to remember to turn it on, as when it gets wet it turns on automatically. 
However, due to the ease of purchase of dive computers because their affordable price, digital depth gauges 
are barely used. 
 

2.6.3 The deco tables  

 
Are, as the name suggests, a ratio of column depths and times in each depth in rows, which indicate the 
maximum dive time without the need for mandatory decompression stops and, in case of exceeding such 
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times, the depths to which we have to stop to decompress and the times that we must stay in those depths, 
in order to avoid decompression sickness. 

 
There are submersible plastic tables, where a relation of depths and times is indelibly printed, with a color 
code and bold to improve the identification of the data. In the diving course you have to learn to identify the 
data offered by the decompression tables, which is what we are talking about. Usually the submersible tables 
are anchored with some type of restraint and stored in a pocket of the vest. 
 
Just now we limit ourselves to describe what the decompression tables are, indicating that they can be either 
on paper or in digital format to see them on our device screen, as well as in their format of submersible 
tables. In another section of the course, we will explain how they work and how to use them to calculate our 
dives. 
 

2.6.4 The dive computer  

 
Has meant a before and after in terms of monitoring the parameters 
of our dives. It is, as the name suggests, a computer that receives data 
from pressure sensors (depth), a time counter and, together with a 
computer program that it incorporates, give us all the necessary data 
of the watch, the depth gauge and the tables on its screen. It informs 
us of the maximum depth reached, the current depth, the time we 
have been diving, the time we can keep diving without going into 
decompression and, if we get into decompression stops (never 
advisable), the time and depth of each stop. It also tells us if the ascent 
speed is correct, activating an alarm if we surpass it and other 
information of interest, for our information and record keeping. There are computers which communicate 
with the first stage of the regulator, so they also replace the pressure gauge, as they give us the tank pressure, 
analyze our breathing rate and tell us the air time still available at any time (discounting the reserve). They 
have optical or acoustic alarms or both to warn of any risk situation, such as excessive ascent speed, imminent 
decompression stops needed, failure to respect the depth of the decompression stop, air alarm those that 
have air management, etc. 
 
They have practically displaced the watch, depth gauge and tables, as they are not subject to human error 
even to be switched on. They switch on when getting wet. Of course, you have to worry about looking at the 
screen from time to time to check that everything is fine. As they keep the profile for successive dives, the 
computer is strictly personal, we cannot lend it to another diver, unless 24 hours have passed since its last 
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use and, in that case, when we take it back, we cannot use it for our dives during 24 hours. There are 
computers (used as equipment rental) that allow the reset of all the data, in which case they can be used by 
several divers in different dives but LOOK OUT, not for successive dives. If we are going to do successive dives 
(a diving trip), we can rent the computer but it must be in with us every day that the dive trip lasts, without 
being able to lend it to anyone, returning it at the end of the last dive. 
 
Its maintenance is to rinse in fresh water after each dive, do not dry it under the sun or on a heat source and 
do not store in a bag until it is dry, to preserve the life of the battery, because it does not switch off until it is 
dry (you can accelerate drying with a cloth). In some computers the change of a used up battery must be 
done by qualified professionals (usually batteries last from 3 to 5 years). They also warn of low battery when 
you still have several hours of remaining power, to prevent running out of energy while diving. 
 

2.7 Other equipment 
 
Up to this point we have described the basic diving equipment to perform a dive, breathing air and keeping 
the necessary control for a safe dive. Now we will describe other equipment or items that we can describe 
as auxiliary, although some could be essential according to the dive, place or conditions and others that can 
be described as complementary, but all useful for our safety or comfort. 
 

2.7.1 Knife or cutting device 

 
We can find abandoned or lost fishing nets or lines underwater, with 
which we could become entangled by not seeing them or by 
carelessness. If that happens, trying to free ourselves can be laborious 
and stressful, so the easy and safe solution is to cut the threads with 
our diving knife (or cutting device). The knife can have other uses 
depending on the type of dive, but the one described is important for safety. Of course, it must be stored in 
its case so as not to accidentally cut us. Depending on the type of knife or cutting device, it can be fixed on 
our leg, our arm, on the vest straps, etc. In the image we see a classic knife, with its cover and holding straps. 
 
It has to be a tool designed for diving, so it has to be protected against rust. They are manufactured of 
stainless steel, but the problem is that a real stainless steel is not compatible with a good cutting edge, which 
is what we need, so the knives are susceptible to rust. To avoid this, we must keep all metal parts covered 
with Vaseline or silicone grease, taking care to also protect the joints with the plastic or rubber handle. So, 
the water does not contact the metal and therefore the knife does not corrode. You have to rinse it in fresh 
water after each dive, check that the protective grease layer covers all the metal and renew it if it were not 
so and keep it always inside its cover for safety. 
 

2.7.2 Dive lights 

 
Or flashlights, essential in night dives, of course, but also 
useful in any dive. In the section corresponding to 
phenomena of light we explain the loss of color in depth and 
how the use of a flashlight restores the fullness of the colors. 
We also need the spotlights for video if we want to record all 
the colors correctly. 
 
You have to rinse the dive lights in fresh water after each dive and keep the o-ring seal clean and lubricated 
to prevent flooding, which would ruin the equipment. It is very important to remove the batteries when the 
flashlight is not going to be used, to avoid sulphation and the accumulation of hydrogen inside it. 
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2.7.3 Compass 

 
The compass is very useful when we know how to use it properly. We must 
practice on land before using it under water to learn how to use it. We find 
compasses specifically for diving in shops. The most recommended are those 
that have a reading window on its side. The compass must be in a perfect 
horizontal position so that the limb rotates freely without rubbing against the 
housing. The outer mounting should rotate to allow us to fix a course and 
follow it. The maintenance, like the rest of the equipment, is to rinse in fresh 
water after each dive and not to dry it under the sun or in any heat source. 
 
It is a very useful item to plan a dive, for search and rescue operations, for orientation, drawing up plans, 
etc., but such topics are not teached in this course but in more advanced ones. Even, ACUC has a specific 
specialty course of Underwater Navigation.  

 

2.7.4 Slate 

 
We talk about a rigid plastic slate, white or very clear, in which we can write anything 
with a pencil. A normal pencil writes perfectly underwater in these slates. Since we 
cannot talk underwater, the slate serves a possible basic need for communication 
in case that by the peculiarities of the dive, the underwater signals learned are not 
enough. In the shops we can even find notebooks with several plastic sheets. 
 

2.7.5 Buoys 

 
Basically there are two types of buoys used in diving. The first one we describe is the 
surface buoy. It is a buoy that is used to signal the presence of divers to other boats, 
so that extreme precautions if they approach. Its use and precautions to be 
observed are regulated by international navigation standards. It is used mainly in 
dives in shich we let ourselves be carried by the current, to permanantly signal our 
position as one of the divers drags it with a rope. Our own boat, when deploying the 
diving flag, does the same legal function as the buoy. 
 

The diving flag is a signal regulated by international maritime traffic laws, 
mandatory to indicate the presence of divers underwater and it is known as the 
Alpha flag, white and blue as we see in the image. The flag that we see in the buoy, 
although it is not the official one according to international standards, it is well 
known as a diving flag and we can see it in many diving related items. 
 
There is another kind of buoy that we use as divers and we carry it while diving. It is a long, cylindrical tube 
that we have folded and anchored to our equipment. If we are not going to emerge near the boat, before 
reaching surface and at a minor depth than the length of the buoy line, we deploy it and introduce a little air 
from our regulator inside the tube. It will reach the surface completely inflated due to the expansion of the 
air when going up, so we will signal our presence by means of a long inflated tube. 
 

2.7.6 Log book 

 
It is not diving equipment but it can almost be described as essential for every diver. The log book serves to 
log our dives, a kind of diary, where we record all the important and complementary data of each one of the  
dives that we do. We will need the log book to demonstrate the experience acquired, information which is 
required to take other advanced diving courses or specialties. Many diving centers may ask us to show them 
the log book in order to organize the dives according to our registered experience. 
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The data that we must necessarily keep in our log book is the 
number of the dive, which will be correlated, so the last 
number indicates the total number of dives done, the 
cumulative dive time, which will be the sum of the previous 
accumulated time in each dive plus the time of the actual dive, 
so, the last dive shows the total accumulated time 
underwater. 
 
Furthermore, we log the dive place, the equipment used, the 
maximum depth, the decompression time if needed, the date, 
the water and air temperature, the name of the buddy or 
buddies, the name and data of the dive center, etc. With etc. 
we mean other additional information that you consider appropriate to add in, including our own comments 
regarding that dive. As you can see, it is our personal dive log. Each dive must have a space reserved for the 
signature of our dive buddy and the stamp of the dive center, as a confirmation of the basic data of the dive. 
 
In this ACUC OWD elearning course, you are offered to download a dive log sheet, which you can print to 
register the 4 dives of the course, as they are your first dives and they count as experience. ACUC also makes 
available to anyone who wishes it, a dive logbook with rigid covers, rings and blank registration sheets, which 
you can see in the image and that you can acquire through your instructor or directly from ACUC. Only while 
you are enrolled in this elearning course you have access to a very special price which you can see here. 
 

2.7.7 Bag. 

 
Our equipment must be gathered and kept safe every time, we must not 
disturb our buddies having our equipment spread all over the boat or the dive 
center; also it can be damaged or broken by blows, in addition, for safety, we 
must have everything always at hand so that nothing gets lost. 
 
That is what diving bags are for. Mainly there are two types, the so-called 
transport bag and the grid bag, for use on the boat. The transport bag is large 
enough to fit all our equipment; we can buy bags of different sizes (depending 
on the equipment we have) and even large bags with wheels. We use these 
bags to store our equipment during transport (plane, train, bus or car) and to 
keep our equipment stored, in the dive center, between dives. 
 
Grid bags are to carry on the boat, its mesh fabric allows water to circulate 
well through it, so, when gathering the equipment in the boat after diving, the 
water that soaks it can keep draining. 
 
The weight belt should not be stored in any type of bag, because although 
they are strong enough to house and protect our equipment, the ballast is an 
element of great weight and small size, so when moving it can hit and break the equipment. In addition, this 
great weight, greatly accelerates the damage and breakage of our bag. 
  

http://acucinternational.com/elearning/wp-content/uploads/2018/05/owd_e_kits_en.pdf
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3 Physical aspects 
 
In this section we will see some physical aspects that we need to know to better understand the changes that 
occur in the underwater environment and, above all, the great difference with respect to the ambient 
pressure, that in this and other chapters of this manual, we will see that it affect us very directly. 
 
Throughout all the explanations we will try to use a language as simple as possible, as well as explain the 
phenomena in a brief and simple manner, although sometimes we may err on the side of imprecision, since 
the objective is not for the student to learn physics, but to understand the physical phenomena and to what 
extent it can affect us. 
 

3.1 Pressure concept 
 
Pressure is defined as a force exerted on a surface. For example, if we stand in a newly snow-covered 
landscape, we exert a weight on the snow (a force) that we apply on a surface (the surface covered by our 
shoes). That force / surface reference is what is called pressure. Due to that pressure we sink into the snow, 
but if we do the same thing with snow rackets, we will see that we do not sink as much, but the weight is the 
same (even more because of the rackets) but we sink less because the pressure is lower, it is the same force 
(our weight) but applied to a larger surface (the rackets) so the pressure is lower. 
 
The air weighs, although we do not realize it, in fact Torricelli managed to carry out the first measurement in 
1643, by means of a column of mercury, establishing the value of the weight of the air as equivalent to a 
column of mercury of 1 cm2 of surface and 760 mm of height. That means that the atmospheric pressure 
equals 760 mm / Hg, which is about 1 kg. The atmosphere exerts a weight on the earth surface of just about 
one kilo per square centimetre. Since it is a weight relating to a surface, we call it pressure. In everything 
related to diving, we call that measure “atmosphere” (abbreviation atm) or “bar” (without plural). That is, 
for diving purposes, a pressure of 5 kg per square centimetre is the same as 5 atmospheres or 5 bar (5 kg / 
cm2 = 5 atm = 5 bar). 
 
The atmospheric pressure at sea level is 1 atm; sea level is the lowest point on earth in our normal habitat, 
so if we climb to higher points, i.e. at a mountain, the column of air above us is shorter, so it weighs less, so 
the pressure decreases. A barometer would give us the pressure of the place in millibar (1000 millibar = 1 
bar). At about 5000 m of altitude the atmospheric pressure would be 0.5 bar, it is half that at sea level. 
 
Water also weighs, and much more than air. A 1 cm2 column of water of 10 metre of height is equivalent to 
a litre of water and a litre of water weighs 1 kg (rounded up). This means that the water exerts a pressure of 
1 bar (or 1 atm) for every 10 metres of depth. This is called relative pressure. 
 
The concept that we have yet to know is that of absolute pressure, which it is the sum of atmospheric and 
relative pressures. We are going to assume that we are at sea level, because for diving at other heights 
specific knowledge is needed, so the absolute pressure will be the pressure relative to the water plus 1 (the 
atmospheric one) and to know the pressure relative to the water, you only have to divide the depth (in 
metres) by 10, as every 10 metres it is 1 bar. That is, at 17 metres depth, for example, we will bear an absolute 
pressure of 2.7 bar ((17/10) +1). All the examples and data given refer to the pressure at sea level. Water will 
always have the same relative pressure, regardless of altitude, but as the atmospheric pressure is lower, the 
pressure ratio changes dramatically. For that reason, the calculation of altitude dives is offered in another 
more advanced course. 
 
There is a very important and very interesting issue for divers, which we must keep in mind and it is the 
pressure variation ratio. In this small list below, we indicate the different pressures at different depths and 
what it increases from the previous depth, in percentage and in fraction, so that we can see what we are 
talking about: 
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 Depth Relative pressure Atmospheric press. Absolute press. % increase 
 0 0 1 1 -- 
 10 1 1 2 100% (double) 
 20 2 1 3 50% (1/2) 
 30 3 1 4 33% (1/3) 
 40 4 1 5 25% (1/4) 
 50 5 1 6 20% (1/5) 
 60 6 1 7 17% (1/6) 
 70 7 1 8 14% (1/7) 
 
We can notice that if we go from 0 to 10 metres down, the pressure is doubled, because from 1 we go to 2 
atmospheres, so the pressure ratio is of 2:1; however, going from 10 to 20 metres down no longer doubles, 
but increases 50%, if we go from 20 to 30 metres down, the pressure increases 33% even if in all cases we 
have been going 10 m down. As we can see, the pressure increase ratio decreases as we move away from 
the surface. 

 
In the first 10 metres the pressure has doubled, but to double this pressure at 10 metres, we would have to 
dive to 30 metres and to double the pressure from 30 metres we would have to dive to 70 metres. That is, 
to achieve at 30 m the same pressure variation that we have achieved by diving from 0 to 10 m, would force 
us to go down 40 m more, from 30 to 70 m deep. At 3 metres deep we are at 1.3 bar, that is, a pressure 30% 
greater than at the surface. 
 
What we have to learn from this, is that the rate of pressure variation gets larger the closer we are to the 
surface. For that reason, the idea that diving at a shallow depth does not require training is totally wrong. 
We will learn some consequences derived from the variation of pressure being, as we have seen, this 
variation more drastic as we approach the surface. 
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3.2 Light 
 
Our sight is adapted to the air environment. We are able to see with a wide range of light intensity and we 
are able to differentiate colours when the intensity of the light allows it (in semidarkness we do not 
distinguish colours). Our eyes project the image on the retina thanks to the refractions that occur in the 
eyeball and, if we do not have any visual impairment, we see our surroundings sharp, well focused. Under 
the water some changes do happen. If we open our eyes underwater (without a mask), we will see that our 
vision is very blurred. 
 

3.2.1 Refraction  

 
It is the optical phenomenon that we can observe when we put a rod or spoon 
in a glass of water, which seems to bend at an angle. What happens is that the 
water / air refractive index is approximately 1.33 and that is why the angle 
changes. The same happens in our eyes. 
 
The air / water refraction in our eye allows the image to be clearly projected on 
the retina, but when the eye is in contact with water, such refraction does not 
happen so the sharp image is not formed in the 
retina but it forms behind it, so we become very 
farsighted, but that is solved with the diving mask, 
since it provides an air space to our eyes which 
allows us to recover the air / water refraction and 
our sight is clear again. 
 
But now another one phenomenon happens which 
is the double refraction. When putting on the mask, 
under water, water / air refraction occurs when the 
light goes through inside the mask and another air 
/ water refraction as the light from inside the mask 
goes through inside our eye. This double refraction 
causes the apparent size and distance of the 
objects to be modified. We see objects about a 
third larger than they really are and we also see 
them about a quarter closer than they really are. It 
is very typical to see a new diver reaching out to 
grab the anchor line and failing, since the line is 
somewhat further away than the diver perceives it. 
 

3.2.2 The absorption  

 
Of light is responsible for the loss of colour. Light is composed of colours of different wavelengths (which we 
will call different intensity), whose decomposition can be seen in the rainbow. The full set of colours form 
the white light. As the water is so dense with respect of the air, an absorption of the light takes place but we 
call it selective, as the light is absorbed by colours as we go down. Since red is the colour with less intensity, 
it is the first one lost. At 5 metres deep we are no longer able to see the red, at 12 metres deep we do not 
see the yellow and so on, our environment and the objects acquire a blue-gray tone and we do not distinguish 
any colour at about 30 metres, for that reason, if we switch on a dive light, an explosion of colour takes place, 
as we bring the light to the objects when illuminating them. Now the light only covers the distance from our 
focus to the object and the reflection from the object to our eyes, so we can see even the red colours. 
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The phenomenon of absorption is 
intensified with the turbidity of water, as 
the particles are opaque, so that in turbid 
waters, at shallow depth there may be total 
darkness and usually, under the sea, below 
about 200 m depth the darkness is virtually 
total. 
 

3.2.3 Reflection  

 
Is another phenomenon that limits light 
intensity. When the light hits the surface of 
the water, part of it is reflected to the 
atmosphere and part penetrates the water. 
The quantity of reflected light depends on 
the light angle of incidence, being minimal 
when the incidence is vertical, that is why 
the lighting is very poor at dawn and twilight and the maximum illumination is in the central hours of the day.  
 
The result of all these phenomena is that there is less light underwater and so, less colour. If we want to do 
photo or video, we will need flash or spotlights for recording the fullness of colours found on the seabed. 
 

3.3 Sound 
 
Sound travels in the air at about a speed of 340 metres per second. Our nervous system is able to detect the 
differences of time and intensity of the arrival of sound to each of our ears and from there we are able to 
locate the source of sound, that is, we can discern if the sound comes from the left, from the right, from 
behind or from the front although we cannot see the sound source. 
 
In salt water, the sound travels at about 1500 metres per second, something more than 4 times faster than 
in the air, that means we are able to hear sounds at such distances that we would not hear in the air, but it 
also means that we are not able to locate the source of sound. That higher speed prevents us from knowing 
if the sound comes from our right or from our left, for example. A diver can try to call our attention by hitting 
his tank, surely we will hear the sound, but we will not know where it comes from unless we are seeing him. 
 
Nevertheless, we are not able to speak, since modulating the voice requires a gaseous volume and 
understanding what is spoken too, so we need means to communicate with our buddy. To solve this, there 
is a set of hand signals of international use, taught all over the world by all organizations, which solve basic 
safety communication. The files signals.jpg show you the signals used. However, for safety, signals must be 
confirmed with the buddy before starting the dive, as some secondary signals may have some variation from 
one place to another. 
 
The most important signals, such as the OK to the buddy, problems, lack of air, etc., are the same, without 
any difference, in any country, but the briefing with the buddy is necessary to make sure that we are also 
going to understand other signals. Although you will train the signals in your practices in water, here we show 
them to you in two images that you can download.  
 
The signals involve both question and confirmation; that is, if we make the OK signal to the buddy, we are 

indicating that we are fine and asking him or her too. Always answer any signal, as that indicates that we 

have seen the signal and with our reply we also inform that we have understood it. If we use, for example, 
the signal "Something is wrong" we must use another one to say what goes wrong, as it may be to indicate 
the regulator, the ear, etc. The answer to that signal will be with the signal "Let's go up". Another example is 
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the "I do not have air" signal that is made when there is not enough air available to go up. The answer is to 
offer our reserve regulator and make the signal to ascend. Serve as an example, but what we must learn is 
that all signals must be answered with common sense. 
 
Due also to the effects of the mask and refraction, our sight under water is "narrower", our peripheral sight 
is very limited, so we have to do the signs slowly and make sure we do it in front of the buddy's sight, 
maintaining the sign for a short time until we make sure he sees them. Under the water we cannot "look 
sideways". If we want to look at something on one side, we have to turn our head. 
 
We recommend you do the signals in front of a mirror to check yourself that you do them correctly, since 
what you see is what your diving buddy will see. You can do the same check with someone who will correct 
you if you do something wrong. 
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4 Boyle-Mariotte’s Law – Associated barotraumatisms 
 
Better known as the Boyle’s Law, it relates the pressure of a gas with the volume it occupies. It tells us that 
for the same gas mass at constant temperature, the gas pressure is inversely proportional to the volume it 
occupies. That is, if the pressure increases to double, the volume decreases by half and vice versa. 
 
If we look at the illustration, very 
similar to the one we saw in the 
previous section, we see a closed 
balloon with 12 litres of air inside, 
so we already have a constant mass 
of gas. If we take that balloon to 10 
metres deep, its volume will be 
reduced to 6 litres; if we take it to 
20 metres deep it will reduce its 
volume to 4 litres and if we take it 
to 30 metres deep the volume will 
be reduced to 3 litres. If we release 
the balloon it will ascend, increasing 
its volume as it rises and will reach 
the surface with its original volume 
of 12 litres. The huge difference in 
volume in the first metres is 
noteworthy. We have shown the 
balloon at 5 metres deep and we 
can see that in only 5 metres the 
volume is reduced from 12 litres to 
8 litres and the pressure increases 
by 50%, from 1 atm to 1.5 atm. 
 
We have also talked about 
pressure, atmospheric pressure, 
pressure relative to water and 
absolute pressure or ambient pressure, explaining that the pressure variation is more abrupt the closer we 
are to the surface. This aspect must be kept in mind as the problems that we may have related to the pressure 
variation will be all the more important the closer we are to the surface. 
 
This physical phenomenon is of enormous importance for the diver, because it affects all the gaseous spaces 
involved, inside and outside our body, let's see one by one how it affects us, the prevention of the accident 
that it can cause, leaving the most important for the end. 
 

4.1 Mask 
 
By putting on the mask we create a sealed volume of air inside. As 
we go down, the pressure increases then the volume decreases, so 
the mask is crushed against the face. This phenomenon creates a 
depression inside the mask that, if it persists or if it is intense, can 
even cause the breakage of some capillary (conjunctivitis), 
noticeable by the red spots that appear in the whites of the eyes. Of 
course, we cannot allow this to happen and that is the reason why 
the mask must cover the nose.  
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As we descend, we breathe a little bit through the nose (a very thin blow is enough) and the balance of 
pressures is restored. We will notice that the mask loosens and it is comfortable again. Whenever we increase 
depth the pressure increases, then we have to blow some air through the nose. As we ascend the pressure 
decreases but no action is necessary on our part, as the air, when increasing its volume, escapes by the edges 
of the mask. 
 
This precaution should always be remembered, but especially when starting the descent, as the pressure 
variation is very striking in the first metres. This accident, although it does not imply vital danger, can leave 
us very upset and without being able to dive while it heals. 
 

4.2 Ears 
 
It is possible you have experienced earache 
when diving into the sea or even into a 
pool; or you've heard the repeated 
comment that ears hurt when diving. It's 
true, but let's see the reason and the 
solution. Remember we dive for 
enjoyment, not for getting hurt in anyway. 
 
The eardrum is the membrane where hit 
the sound waves in its outside so it vibrates 
and that vibration is transmitted to our 
nervous system, which interprets it. That is 
the mechanism of hearing. However, for it 
to vibrate correctly it does not have to be 
subjected to any tension, that is the reason 
why behind the eardrum there is also an aerial camera: the Eustachian tube, communicated with our nostrils, 
so that the pressure on both sides of the eardrum is always the same, which allows no tension on any of its 
sides (exterior and interior). Nevertheless, such communication is not very wide, because it is hampered by 
the narrowness of the canal and by cilia and mucus, which serve as a filter and protect against infections. It 
does not matter, because the pressure changes in our environment are minimal, so the ears have plenty of 
time to equalize. 
 
However, when we climb or descend a mountain pass in the car or when we travel by plane, these pressure 
differences are accelerated, so it is very likely that you have experienced weird sensations in the ears in those 
situations, because a pressure difference between one side of the membrane and another happens, which 

deforms it, limits our hearing and even causes pain if the deformation is 
more pronounced. These inconveniences usually disappear with a simple 
yawn or jaw movements, because when moving the jaw, the opening of the 
Eustachian Tube is involved and the balance of pressures is restored. 
 
When we submerge, the pressure increases very sharply, especially in the 
first metres; As the communication of the Eustachian tube is not so fast, 
there is no time for the pressure to be compensated with our breathing, so 
that the eardrum bulges inward, causing pain. If we persist, the accident of 
rupture or fissure of the eardrum (very painful) could happen. We must not 
even allow pain to appear so, in order to force compensation, at the 
minimum discomfort we stop the descent, ascend a few centimetres and, 
with maxillary movements, we try to compensate. Most often it is not 
enough, as the pressure differences in the water are too important, so we 
have the resource of the so-called Manoeuvre of Valsalva. 
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It consists of holding your nose with your fingers and 
keeping your nose pinched we try to blow gently through 
it. Obviously, as we have it blocked with the fingers, no 
air comes out, which increases the pressure in the 
nostrils, forcing the opening of the Eustachian tube and 
thus restoring the pressure balance. We will notice the 
"plop" and the feeling of relief in the ears. 
 
We have to do these manoeuvres as soon as we start the 
dive, to prevent any discomfort. We will see that it is 
necessary very often in the first metres but then, at more 
depth, it is barely necessary. The variation of pressure is 
very rough in the first metres, but this variation rate 
softens as we go down. 
 
Although more unlikely, we must also know that the feeling of vertigo is possible, both in the descent and in 
the ascent, because the ears can compensate at different speeds. The difference in pressure between one 
ear and the other is what causes the sensation of vertigo. Our action should be to stop, preferably holding 
on to something firm and to fix our gaze on something firm. As soon as the pressures are balanced, the vertigo 
disappears. 
 

4.3 Paranasal sinuses 
 
They are cavities that we have in the skull on both sides of the nostrils communicated with our airways, but 
we do not need manoeuvres to compensate the pressures, as they balance very well by themselves; however, 
there may be exceptions to this claim. If we suffer from a cold, the increase in mucus can cause 
communication difficulties of the sinuses with the respiratory tract, 
which prevents them from being compensated and a strong pain 
happens in the affected sinus area. The pain can be over the eyes (frontal 
sinuses) or under the eyes (maxillary sinuses), on one or both sides of 
the face. 
 
The same, but with greater certainty, can happen if we suffer from 
sinusitis, as sinusitis is precisely an inflammation of these mucous 
membranes. A pain occurs, usually as a sharp stab and we have no 
solution, the only thing we can do is to cancel the dive; in either case, we 
should not force the compensation of the sinuses. If we insist, it could 
even cause some capillary breakage, besides being very painful. If this 
happens remember: cancel the dive immediately. There are no 
consequences if we do not insist and it will not stop us from diving 
permanently; simply, until that cold or sinusitis crisis is over, we will not 
be able to dive. 
 
We must not take anticongestives to dive. That is the medicine which is prescribed in cases of cold, nasal 
congestion or sinusitis. The anticongestives reduce mucous secretions so they can allow compensation of 
ears and sinuses, which allows us to dive, but in a short time they lose their effect, so that it can produce a 
"rebound effect", secreting so much mucus that it does not allow the compensation during ascent, so we will 
ascend between strong pains and possible injuries in sinuses and ears. If we take in anticongestives we should 
not dive. 
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4.4 Teeth 
 
Although it is a very rare and infrequent event, it could be that, in case of caries or a poorly made filling, a 
cavity is formed inside the tooth that causes problems if its communication with the oral cavity is difficult, as 
it does not give time to the compression and expansion of gases in our ascents and descents. 
 
There is no solution to balance, so in case of dental pain when descending, we must cancel the dive and go 
to the dentist to solve our problem. There is also no safety problem except the pain experienced, but as we 
said before, this event is very unlikely. There is also no problem to dive with inserts or implants. 

4.5 Bowels 
 
Even inside our intestines there may be gaseous volumes that will undergo compression and expansion 
according to Boyle's Law. Usually there is no problem, since the gas is in the bowels, when we descend, it is 
compressed and when ascend it expands, but to the volume that it had before, so there are no consequences. 
 
The problem may arise if we eat flatulent foods or drinks with bubbles before the dive. In this case, gases can 
be produced during the dive, being at more pressure, therefore compressed. When ascending, these gases 
expand and can cause abdominal pain and cramping. The accident is not serious, since it is cured like any 
colic, with hydration and diet, but it is painful and very annoying or unpleasant, so we should avoid it. As a 
precaution, we will not take meals that cause flatulence at least 24 hours before diving, nor copious meals 
nor drink bubble drinks before the dive. We do not indicate the types of food, as such type of foods are 
different from one person to other. Each person should avoid those foods that they know cause him 
flatulence. 
 

4.6 Pulmonary overexpansion 
 
We leave for the end the description of this accident related to Boyle's Law, because it is by far the most 
serious, although also the easiest to avoid, so that it remains fresh in the student's memory and so you can 
review it as many times you need easily, going directly to the end of this chapter. 
 
We already know that we need to breathe the air at the same pressure that we are at. The air enters our 
lungs at higher pressure while diving, but there is no problem because our lungs are subjected to the same 
pressure. As long as we maintain normal breathing, without ever holding our breath, everything goes well. If 
we ascend the air expands into our lungs, but as we are breathing, it comes out through our breath without 
any consequence. 
 
Another very different thing happens if we hold our breath during the ascent. When we dive without 
breathing equipment, nothing happens, because the air is taken on the surface, we descend, then the air 
compresses and when we ascend, it expands, but to its initial volume, as we have not breathed anything 
underwater. When diving with breathing equipment these things change, as we breathe air at higher 
pressure, so if we hold our breath, as we ascend the air inside our lungs expands (Boyle's Law) and the surplus 
cannot come out because we have blocked our breath. The gas in its expansion causes lung expansion beyond 
its tolerance, causing damage to the lung tissues and leakage of air bubbles to our arteries forming 
embolisms, and this is a really serious accident, so serious, that it is often deadly. To give us an idea, many of 
the exercises and practices that are performed in the water in a diving course, are designed to condition the 
student to prevent this accident. 
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There is only one way to prevent this serious accident and it is never 
to hold your breath. As we see it is very simple to avoid it, as we have 
a breathing apparatus in our mouth and what we have to do is to 
breathe normally, so we will be free of this danger. We should not 
take the regulator out of our mouth in an ascent. Even if we have 
made such an accumulation of mistakes that we have run out of air, 
going up with the regulator in the mouth forces us to keep it open, 
making it easier to expel a row of bubbles as we ascend, thus 
avoiding this accident. 
 
However, we need to know it, to be conscious of its serious 
consequences and to recognize situations in which this accident 
could happen in order to train our response. For example, for 
whatever problem, we run out of air supply during the dive, so we 
can no longer ascend by breathing normally, another example is the 
breath blocking reflex due to being submerged; another can be a 
panic attack that makes us go to the surface holding our breath. Well, enough with scaring things and let's 
calm down. 
 
That is the main reason why it is mandatory to take a diving course to practice this activity. No dive centre in 
the world will allow you to dive with them or hire equipment, if you do not show your certification card as a 
diver, issued by a recognized Organization, in this case ACUC. These diving courses are designed to teach you 
how to prevent this and other accidents. 
 
First of all, we must never dive with equipment in poor condition. If the equipment is cared and maintained 
it is very unlikely that it will fail while diving. Nevertheless, as nothing is impossible, you are always taught to 
dive with an additional source of air, for safety. In addition, you are taught that you never have to dive alone 
(buddy system), so your buddy can give you his second regulator so you can breathe from his tank as you 
both ascend slowly to the surface, you are also taught to ask for air to your buddy and to change regulators 
under the water, with what the problem of the improbable failure of the air equipment is solved. You are 
learning this right now, but you will also reinforce it in the practical part of the course. 
 
We also insist and your instructor will insist too, that you always have to keep a normal breathing and never 
hold your breath. With this information and the water exercises, you will be conditioned to never hold your 
breath. The other example that we indicate it is the case of panic attack. This situation is prevented with 
practical water exercises, instilling confidence and safety to prevent its appearance. In any case, if the ascent 
is made looking up and expelling a thread of bubbles during our ascent, there will be no problem, because 
the air expands into our lungs, but goes out without causing any injury and although we do not breathe, we 
have not blocked the expiration. As we see, everything can be summarized to never hold your breath. 
 
There is a procedure to perform what is called an emergency ascent, also known as "free ascent." If despite 
all the recommendations received, for some reason we were underwater in a situation of "no air", you can 
make an ascent at controlled speed, permanently ejecting a small row of bubbles through the mouth and 
looking towards the surface. The air in our lungs expands, but since we are expelling it while we go up, there 
is no lung overexpansion and then the accident does not occur. The "free escape" is not free of risks, so we 
should only train it when we already have experience. If there would be any problem with the air, what is 
really safe is to use the alternative air source of our buddy. 
 
Another source of lung overexpansion accidents is having given air to someone who descends to our depth 
but making a descent in apnoea, for instance a friend or family member who is following us from the surface. 
By wanting to do "a favour" allowing him to breathe from our equipment so he can be a little bit longer 
underwater, we are supplying him with pressurized air, so when he goes up holding his breath, as is natural 
and instinctive, he will suffer this terrible accident. Therefore, we will never give air to any person who is in 

No! Never 
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apnoea. We cannot give air to a non-diver indeed, since he probably does not even know this problem, but 
neither to a certified diver who knows it or to any other person even informing him about this problem, as 
the instinct in apnoea is to hold the breath. 
 
The severity of the lung over-expansion accident is accentuated by the sudden onset of symptoms, which 
greatly limits the time for treatment. First aid is essential and the greatest severity, in addition to being 
conditioned by the importance of the injuries, is also conditioned by the time spent accessing a hospital, 
preferably with a hyperbaric chamber. The treatment if this accident occurs is the urgent transfer of the 
victim to a hospital with a hyperbaric chamber, maintaining vital signs and performing cardiac massage and 
artificial respiration (CPR) if necessary, giving the victim pure oxygen to breathe and having him drink plenty 
of water if he is conscious. 
 

4.7 Summary 
 
Although it seems a lot of information, if we summarize everything related to Boyle's Law, we will see how 
easy it is to remember it: 
 

• Blow some air through the nose during the descent and from time to time during the dive, to prevent 
the squeezing of the mask; we will notice that this also increases comfort. 
 

• Equalize your ears without allowing the pain to appear, start to equalize them at the beginning of the 
descent. The compensation is done with swallowing manoeuvres, maxillary movements or the Valsalva 
manoeuvre. 
 

• If there is any pain in the paranasal sinuses leave the dive. We must not insist. 
 

• Do not take anticongestives before diving. 
 

• If there is dental pain leave the dive. We already know that we must go to the dentist. 
 

• Avoid flatulent foods and bubble drinks before diving. 
 

• You must never give air to another person diving in apnoea. 
 

• Always expel a small row of bubbles through your mouth when you do not have the regulator in it, and 
above all: 
 

NEVER HOLD YOUR BREATH. 

  



P a g e  | 32 

 

 

5 Other physical laws 
 
Now we will see 2 physical laws that interest the diver. The first relates the pressure and volume of a gas 
with its absolute temperature. Although it was Gay-Lussac who related the pressure of a gas with its 
temperature, which is what matters to us as it affects the air or gases stored in the tank, whose volume does 
not change. However, it is perhaps best known among divers as Charles's law, so we will refer to it many 
times as that. 
 
The second is Dalton's Law which explains the partial pressures of gases in a mixture. It is of interest to diving 
because the different gases that make up the air can affect our body according to their partial pressure, facts 
that we must know to avoid their incidence. 
 

5.1 Charles & Gay-Lussac’s law 
 
It is named after two physicists but it is better known as Charles's Law. Charles related the volume of a gas 
with its temperature and Gay-Lussac the pressure of a gas with temperature, which together with Boyle's 
law comes to be the same. We can summarize it like this: 
 
“For the same mass of gas at constant volume, the gas pressure is directly proportional to its absolute 
temperature”. 
 
This phenomenon does not affect our body, as 
we are homothermal mammals, that is, we 
keep a constant temperature inside our body. 
But we must know its effects since it does 
affect our equipment, more specifically our 
tanks. 
 
The direct proportion is at absolute 
temperature which is measured in degrees 
Kelvin (K); the conversion of degrees Celsius to 
Kelvin is adding 273 (rounding up), so 20 ºC 
are 293 K (20 + 273 = 293). Let's see the 
implication of this physical law with diving. 
 
When the tanks are filled up, they heat up because the gas is compressed, so if they are filled to 200 bar, 
when cooled, they will have a lower pressure. We should not be surprised therefore if when checking the 
pressure it gives us a reading lower than 200 bar; it is normal, even if the tanks were filled to 200 bar initially. 
 
For the same reason, we should not put a filled tank in the sunlight, as it heats up and therefore its pressure 
increases, surpassing the work pressure so that damage to the equipment could occur when the regulator is 
attached. It is not usual, as there is a margin of safety in the equipment, but it is best to avoid heating the 
tanks. Do not forget that the interior of a car parked under the sun can reach very high temperatures. 
 

5.2 Thermal aspects 
 
We are going to see some considerations regarding the thermal equilibrium, that is to say, problems derived 
either by the cold or by the heat, also known as thermal traumatisms. The human being, leisurely, without 
clothes, in a room without air movements, reaches its neutral thermal environment at 18ºC (64.4º F), but the 
water is 24 times more thermal conductive than air, so the neutral temperature in the water is reached at 
about 24 ºC (75.2ºF). Such water temperature we can only find it in warm areas. 
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Related with our body, the concept 
hypothermia indicates a temperature below 
the normal one and the concept 
hyperthermia indicates a temperature above 
the normal one. The so-called normal 
temperature is the constant temperature 
inside our body and varies from one 
individual to another, but for the vast 
majority, it oscillates between 36 and 37 
degrees Celsius (96.8-98.6ºF). The important 
thing for each person is to keep their internal 
temperature constant, as the body is very 
sensitive to any change in temperature, 
triggering mechanisms to keep it constant 
(cold or hot feeling). 
 
If the inner temperature tends to decrease (hypothermia), the mechanisms of regulation known as cold 
feeling are triggered: shivering, muscular movements to produce heat, unpleasant sensation that leads us to 
seek heat, etc. If that is not enough, as the inner temperature drops, the peripheral blood circulation (hands 
and feet) is limited, followed by arms and legs too, in order to preserve the temperature of our vital organs 
(the brain and the inside of the trunk). This can represent a danger because our movements become clumsy 
and uncoordinated, due to limited blood circulation in arms and legs. The only prevention for us is to ascend 
to the surface when noticing shivering and recover our thermal equilibrium protecting ourselves with dry 
clothes (as we warm up). To avoid the cold we must always use a thermal protection suitable to the 
temperature of the water in which we are going to dive and always dive with the neck protected (with a 
hood), since it is one of the areas where we most easily lose heat (together with groin and armpits). 
 
If the inner temperature tends to increase 
(hyperthermia), the mechanism regulation known as 
heat feeling is triggered: sweating, breathing 
acceleration, feeling of fatigue that leads us to a stop 
of the activity and to look for a cool place, etc. If that 
is not enough, as our inner temperature increases 
we can reach a thermal shock (heat stroke) that can 
cause a loss of consciousness. Under the water it is 
rare to suffer a heat stroke, due to its great thermal 
conductivity, so the precaution consists in not 
wearing a thermal protection much higher than 
necessary and if we feel overwhelmed by heat, we 
must finish the dive and refresh ourselves on the 
surface. However, the main precaution against 
hyperthermia, we must have it on the surface, 
before diving, to prevent the so-called 
thermodifferential shock that we describe next. 
 
Thermodifferential shock is the same problem we observe in the so-called "stomach crump". It can occur 
when we undergo a very sudden change in temperature, which can lead to sudden loss of consciousness and 
even, in severe cases, cardiorespiratory arrest. Such a sudden change in temperature can happen if we are 
very hot and we dive into the water directly, without prior acclimatization. 
 
To prevent it, the first thing we have to do is not to overprotect us on the boat if it's hot. It is better to finish 
adjusting the equipment and the suit shortly before the dive. We should not jump to dive directly to the 
water in warm environments, but rather we should previously wet our wrists, front and back neck and chest, 
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thus avoiding the sudden change in temperature. If we feel very hot, we wait for the refreshing manoeuvres 
we do to relieve that heat, before the dive. 
 
In summary, we must cancel the dive if we feel very cold or are shivering, we must use adequate thermal 
protection to the temperature of the place and of the water; stop and refresh ourselves if we feel very hot 
and, very important, we must adapt our body to the water before the dive, wetting our wrists, face, neck and 
chest if it's hot. 
 

5.3 Air composition – Dalton’s law 
 
Air is made up of different gases, of which are of interest for diving nitrogen (N2), oxygen (O2) and carbon 
dioxide (CO2). There is also argon in a concentration higher than that of CO2 but we will ignore it because for 
what it may affect diving we add it to the concentration of N2. What we must know is that the air is a mixture 
of gases and in a mixture, each of the gases exerts its own pressure, called partial pressure, the total pressure 
being the sum of the partial pressures. That's Dalton's Law: 
 
“In a mixture of gases, the total pressure exerted is equal to the sum of the partial pressures of the individual 
gases”. 
 
In the case of air, we will summarize it in 
oxygen and nitrogen, which are the main 
components. We will also talk about 
carbon dioxide later because it affects us 
when diving, but its concentration in the air 
is 0.038%, so its partial pressure is not 
relevant, but what does affect us it is the 
variation of concentration, because CO2 is 
indeed a metabolic gas. 
 
Oxygen represents almost 21% of the air, so its partial pressure at sea level is 0.21 atm.  
 
Nitrogen represents almost 79% of the air (nitrogen + argon), so its partial pressure at sea level is 0.79 atm.  
 
Hence when we breathe air at 1 atm (at sea level), we are breathing O2 at 0.21 atm and N2 at 0.79 atm.  
 
The importance for diving is that each of the gases causes alterations in our body depending on its partial 
pressure. We are going to call toxicity to such alterations, that is, each one of the gases can get to be toxic 
depending on its partial pressure. 
 
Oxygen is toxic starting at a pressure of 0.5 bar, which means that it has toxicity problems starting at about 
15 m of depth. But let’s not worry, since this toxicity also depends on the exposure time, being that time 
many hours, so our dive will end long before it can affect us. Those safety times diminish when pressure is 
increased, but to the depths that we descend in recreational diving there is no problem. 
 
Nevertheless, there is a cumulative effect related to those times that disappears when we have not dive for 
24 hours, but we must keep it in mind in the case of diving trips, where we can do 2 or more dives a day for 
several days. As such calculations are out of the knowledge required for a first diving course, it is enough to 
know for the moment that, in general, we must take a break of at least 24 hours without diving after a 
maximum of 5 days of diving with successive dives. It usually coincides with diving trips which are mostly one 
week long, so you actually dive for 5 days. If our dive trip is longer, we must take that 24-hour break after 
each 5-day dive period. 
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Toxicity causes from slight damages in the pulmonary tissue to convulsions and death by drowning in 
exposures to very high pressure, but for your peace of mind, in recreational diving such cases do not happen, 
as we do not go down so deep. Of course, to avoid minor damage, follow the advice of the maximum 5 days 
of diving consecutively, if you are going to do several daily dives for several days in a row. 
 
Oxygen causes pulmonary toxicity and neurological toxicity, with pulmonary toxicity starting at 15 metres 
depth. Depending on the pressure that we breathe and the lenght of time, the lung tissue can be damaged, 
so you have to make a 24-hour break without diving after 5 days of successive dives, since in those 24 hours 
the lung tissue recovers. 
 
The neurological toxicity is much more serious as it causes alterations similar to the great epileptic seizure, 
so the diver could drown due to loss of the regulator, but it is not to be feared in recreational diving because 
it appears from 1.6 bar partial pressure of oxygen, with time limits, pressure that it is reached from about 70 
metres of depth. While diving with Nitrox, the maximum partial pressure of oxygen is regulated at 1.4 bar for 
safety. 
 
Nitrogen is toxic from 40 metres deep, that is almost 4 atm of partial pressure (0.79 * 5 = 3.95), which is the 
reason why in most countries safety rules prohibit descending more than 40 metres deep in recreational 
diving (another matter is professional diving or specialized diving, as gas mixtures are altered). 
 
Nitrogen toxicity is better known as Nitrogen narcosis, Rapture of the deep or Martini’s effect. What happens 
is that the nitrogen at that high partial pressure affects our nervous system in a similar way to that which 
alcohol does, so we behave as if we were under the influence of alcohol. Certainly, the situation is dangerous, 
because we lose the capacity for attention and concentration and therefore we do not worry about our own 
safety. The effect disappears without any sequels as we ascend (because pressure becomes lower), so if we 
observe such symptoms in our buddy (abnormal behaviour that cannot go unnoticed), we must bring him a 
few metres up, with what all the symptoms will disappear. 
 
Nitrogen narcosis or Rapture of the deep, 
despite not leaving any trace (no hangover), 
it is very dangerous because the behaviour 
of the person becomes erratic and we are 
underwater, so that an accident or 
drowning may occur; Even more, to ascend 
that person, we must go to the same depth 
he is, so we can be affected ourselves. The 
only prevention is never to go down over 40 
metres deep if we breathe air.  
 
However, the depth up to 40 metres is 
established because it is starting at this 
equivalent pressure when we can observe 
striking and dangerous effects of narcosis, 
but the narcosis is progressive, beginning its 
effects, although mild, at a much lower 
depth. For this reason, it is recommended 
not to exceed 30 metres depth for safety, as 
there is a gradual dulling of our mental state 
as we go deeper, so that our response to any 
stimulus or need becomes slower, which 
affects our safety. To the inexperienced 
diver, ACUC also recommends not diving 
over 25 metres of depth until you acquire experience or take the ACUC deep diving specialty. 
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The added problem is that one of the first effects is the loss of self-analysis capacity which causes the diver 
to be unable to perceive any symptoms as, in general, what he perceives is that he "feels good". Hence its 
danger and the obligation not to exceed 40 metres of depth in recreational diving. 
 

5.4 Breathing and carbon dioxide 
 
Carbon dioxide (CO2) is another component of the air but it is in such a small amount that it is not 
contemplated when discussing Dalton's law and partial pressures. However, being in such a small amount 
does not detract its importance in any way; it has it indeed and a lot. It is sufficient to know that its increase 
is one of the important factors of climate change (global warming).  
 
Another aspect that we should know is that it is the most important element for breathing regulation in our 
body. It can be summarized by saying that the spontaneous regulation of our breathing is carried out by our 
nervous system according to the rate of CO2 in the blood. If the rate increases, breathing becomes more rapid 
and intense, if the rate decreases, breathing becomes slower and lighter. 
 
CO2 is produced by our metabolism: the cells of our body use the oxygen that our blood transports, the 
chemical reactions that we call metabolism are made inside the cells and residual elements are produced in 
those chemical reactions, one of them being CO2. It could be called a waste product, as its accumulation 
would be disastrous for the organism, so a process is necessary for its evacuation. Such a process is breathing. 
Thus, it can be said that the respiratory function is to supply oxygen to our cells and to evacuate to the outside 
the carbon dioxide produced by them. 
 
We show you a scheme that 
graphically represents both pulmonary 
respiration (to the left) and cellular 
respiration (to the right). The clear 
bubbles represent oxygen, which 
passes through our lung membrane 
(the alveoli) and the blood transports it 
through the arterial system to our cells. 
Oxygen enters the cells, by the 
metabolism carbon dioxide is 
produced, represented by the darker 
bubbles, which leave our cells and the 
blood transports it through the venous 
system to our lungs, it goes through 
the pulmonary membrane and then 
goes outside through our exhalation. 
 
Diving with scuba equipment we perform what is called reverse breathing, so we must "learn" to condition 
our breathing so that it is fluid and continuous. Let's explain the "reverse breathing". 
 
We are not aware because breathing is automatic, we do not need to think about breathing, but for air to 
enter our lungs, a muscular effort is made, both in the thoracic cage and in the diaphragm, to increase the 
volume of the lungs. Thus, increasing the volume decreases the pressure and therefore the air enters from 
outside through our respiratory tract. That is the inspiration that, as we see, requires a small effort, even if 
we are unaware of it. Now, on exhalation, all we do is that both the muscles of our rib cage and our diaphragm 
return to their resting position, thereby compressing the lungs and forcing the air out through the respiratory 
tract. That is the exhalation that, as we see, does not require any effort, it is a passive movement. 
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It is different while diving. In the second stage of the regulator the air is reduced to ambient pressure so that 
we can breathe, but it arrives trough a hose which keeps it at a higher pressure. We need to make an effort 
(imperceptible) to open the air inlet valve and from there the air practically floods our lungs. The inspiratory 
effort is minimal, much less than on the surface. However, when exhaling, we need to permanently overcome 
the resistance of the exhausting membrane of the regulator. The effort is also imperceptible, but the result 
that matters is that in our normal breathing outside the water, the inspiratory moment is active and the 
exhaling one is passive, while diving, the inspiratory moment is almost passive and the exhaling moment is 
active. That's why it's called reverse breathing. 
 
As we have insisted, we must get used from the beginning to breathe continuously without ever holding our 
breath (besides for preventing the accident of lung overexpansion that we have already explained to you), 
because if inadvertently, we make respiratory blockages or do not exhale the air well, it increases the rate of 
CO2 in the blood, which increases our breathing rate. We could think that there is no problem as by increasing 
the breathing rhythm it corrects itself. Usually that is the case, but such increases can later cause an annoying 
headache and, above all, breathing can be accelerated so much (panting) that it loses efficiency, with the 
added bonus that an excess of CO2 causes a feeling of fear and even panic, which can be dangerous. 
 
Prevention is to breathe normally by exhaling the air well, something that we will learn to train from the 
beginning. If we perceive panting we should not think that we are fatigued, but that we are breathing poorly, 
so we must stop and pay attention to exhaling the air thoroughly, not to inspiring, which will always be 
correct, but to exhale thoroughly. After two or three breaths exhaling thoroughly panting should disappear. 
 
The same procedure is what we should do if at some point we feel fear. We will see that there is no reason 
to feel fear while diving, so that sensation usually indicates poor breathing. The fear will disappear as soon 
as we stop and do several breaths taking care to exhale the air well (exhaling thoroughly). Remember that 
there is no need to worry about inspiration, as it will be automatic and to the same extent that we have 
exhaled. 
 
To summarize, let’s repeat that we should breathe normally during the whole dive without ever holding our 
breath. If we notice rapid or panting breathing, we stop and take several breaths exhaling thoroughly and we 
should do the same if we feel fear during the dive. 
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6 Henry’s law 
 
Of enormous interest for diving, Henry's law tells us: "At a constant temperature, the amount of a given gas 
that dissolves in a liquid is directly proportional to the pressure exerted by the gas on the surface of the liquid." 
 
In short, because our internal temperature is constant, the more pressure the more gas that dissolves. This 
does affect our body as we breathe gases under pressure (the air) that comes into contact with our liquids 
(the blood). Nitrogen is the one that interests us for these effects, since oxygen is used by our metabolism, 
so it is barely freely dissolved in the blood. Nitrogen is an inert gas (does not participate in the metabolism), 
being simply a diluent of oxygen, so it dissolves in the blood and circulates dissolved in the plasma. 
 
Under normal conditions we are 
saturated, our blood has the nitrogen 
corresponding to the atmospheric 
pressure to which we are at, so it does 
not dissolve anymore. However, when 
diving, as we are under more pressure, 
we breathe air at more pressure, and 
then more nitrogen is dissolved in the 
blood, which is distributed throughout 
our body. Therefore, the total amount of nitrogen that dissolves in our body depends on the depth (pressure) 
and time of exposure. The deeper we dive the more nitrogen that dissolves and the longer we dive, the 
greater the amount as well. 
 
As all along our dive we have been dissolving nitrogen because of the higher pressure, we find that when 
ascending, our blood contains more nitrogen than its initial load, so we go into supersaturation and now the 
flow goes the other way, the blood has to get rid of the excess of nitrogen, which we have to expel through 
our breathing. But attention! Nitrogen is in our whole body and can only come out through the lungs, so we 
have to make the ascent at a speed that allows this exit, that is, we have to go up slowly enough to give our 
blood time to reach the lungs and lose supersaturation. Even, depending on the duration of the dive and the 
depth reached, we may need to do mandatory decompression stops before reaching the surface. 
 
If we do not respect the ascent speed or the deco stops, nitrogen can form bubbles in our veins (embolisms), 
causing circulatory blockages (ischemia), thus developing what is known as decompression sickness (DS). An 
accident certainly serious (can be deadly) but, like all the others, very easy to avoid. The only thing we must 
do is to respect the ascent speed required in the dive. If such an accident occurs, the rescue action consists 
of the urgent transfer to the nearest hyperbaric chamber, keeping the victim hydrated by giving him water 
and breathing pure oxygen. 
 
So, the next question we can ask ourselves is how to know the right ascent speed. Well, that's what 
decompression tables and dive computers are for. Both are explained in this course, but first let's calm down 
a bit:  
 
Almost all recreational dives in the world, are made by using the services of a diving centre, which transport 
divers to places of interest for diving and with professional people aboard. The places chosen for the dives 
meet the conditions of offering a lot of attractiveness and being on a route in which the dives are not deep, 
so that nitrogen is not dissolved so much that it forces mandatory decompression stops. In such dives, it is 
enough to ascend slowly, 10 metres per minute is a maximum speed accepted and incorporated even in the 
alarms of dive computers, and doing a safety stop of 3 minutes at 5 metres, then using 2 minutes to go up to 
the surface from 5 metres. It may seem complicated, but certainly in practices you will see how simple it is 
and you will learn to regulate your ascent speed. By observing these simple safety rules, we will be more than 
reasonably safe from decompression sickness. 
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As a part of the theory training, you have to learn how to handle the decompression tables (there are several 
models of tables). ACUC uses its own decompression tables based on the Canadian DCIEM (Defence and Civil 
Institute of Environmental Medicine) tables, considered one of the safest. The tables offer you a 
correspondence of depths and times of dive that do not require mandatory underwater decompression stops 
and, if those times are exceeded, the depths at which you have to do the decompression stop(s) and the time 
to remain at such depths. As you can see, using tables to regulate our dive requires the using of a watch and 
a depth gauge, besides checking and consulting tables. In the next topic we will learn how to use these tables. 
 
Knowing how to handle decompression tables is necessary for your safety and allows you to dive even if you 
do not have a computer. It is the basis for you to understand about decompression and also you must answer 
questions in the exam that require using the tables; but nowadays, tables, watch and depth gauge have been 
widely replaced by dive computers, which give us all the necessary data to regulate our safety regarding 
decompression. They even tell us if our ascent speed is adequate and if we need to do decompression stops, 
they indicate the depth of the stop and the time, triggering alarms if we inadvertently surpass the stop depth. 
 
The “no decompression” dive does not exist. From the moment we breathe under water, since we breathe 
at higher pressure, nitrogen is dissolved in our organism as we have explained, so we are always going to exit 
supersaturated and, therefore, we have to decompress. 

 
As we have indicated, the total amount of nitrogen that will dissolve in our organism also depends on the 
length of time. If our dives take place within the safety curve (green area of the table), It is assumed that we 
have not dissolved enough nitrogen to have to stop underwater, but on the surface we are really doing the 
equivalent of a decompression stop, so we should keep some precautions that we will indicate at the end of 
this chapter; therefore there is always decompression. In the text, we differentiate mandatory underwater 
decompression stops, before reaching the surface, from surface decompression, calling them "mandatory 
stops" or "stops in the water". 
 
To summarize, let's say that we are talking about the decompression sickness, a very serious accident that 
can even be fatal, but its prevention is as simple as: 
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Never dive to depths and for times that require mandatory deco stops and always ascend slowly at a 
maximum speed of 10 metres per minute, being very advisable to always do a safety stop, of 3 minutes at 
5 metres, then using 2 minutes to go up from 5 metres to surface. 
 
At ACUC the tables based on the DCIEM are used, the depth in these tables was originally calculated in feet; 
the depth of the safety stop was set at 15 feet; in the ACUC tables we indicate the depth of 4.5 metres for 
the safety stop, which is the equivalent to 15 feet, but the rest of the recommendations are the same. The 
use of these tables allows a maximum speed of ascent of up to 15 metres per minute, with some margin, but 
we, in all calculations and theory, will use 10 metres per minute to be safer. 
 
We must understand the concept of successive dives and continuous dives. The described processes allow 
us to reach the surface without suffering a decompression accident, but that does not mean that we are in 
equilibrium of nitrogen saturation. Our body admits a certain level of supersaturation without the accident 
occurring, so we exit to the surface with an excess of nitrogen, which takes between 12 and 24 hours to 
dissolve. 
 
If before that time we do another dive, for example a dive in the morning and another in the afternoon, we 
will start the second dive with more nitrogen load than the one contemplated in the calculations in the tables 
and computers, then other different calculations are required. We will learn those modifications when 
handling the tables. The computers do it automatically, since the data remains saved, and that is the reason 
why a computer cannot be lent to another diver in a period of less than 24 hours after the last dive and, if 
we lend it after that term, we cannot use it until 24 hours after the last dive. There are computers that have 
a reset system (set to 0), which is used to rent equipment, but if we are going to use it in successive dives, 
we must keep it with us until we finish that succession of dives, usually during the whole dive trip. 
 
Simple or single dives are those that we start after a period of 24 hours or more without diving. We start the 
dive saturated as there is no accumulation of nitrogen due to a previous dive. 
 
Continuous dives are those that we start in a maximum period of 10 to 15 minutes after having reached the 
surface in the previous dive, according to the calculation model used. As the time period is so short, 
decompression calculations are done as if the second dive was part of the first one, that is, when calculating 
the decompression data, the maximum depth reached in both dives will be taken as depth, and the time of 
the dive will be the sum of the times of the 2 dives. Attention, we can do a continuous dive inadvertently if, 
for example, after leaving a dive, we go back down to look for something. We must take this fact into account 
to avoid accidents, which unfortunately have occurred by these causes. 
 
Successive or repetitive dives, are those that start in a period exceeding 10 or 15 minutes, depending on the 
calculation model used, and less than 12 to 24 hours after the previous dive has been completed. To calculate 
it, we must obtain the letter with which we exit the previous dive (we see it in the tables) and, depending on 
the time spent on the surface until we start the next dive, called the SIT (Surface Interval Time) in the tables, 
apply a factor of correction of time to this second dive, which we take from the table for successive dives. 
This correction factor is usually expressed in minutes to be added to the second dive, which is why it is also 
called Residual Nitrogen Time (RNT) or Nitrogen Penalty Time (NPT). These dives are very frequent in diving 
trips or excursions in which you dive in the morning and in the afternoon. 
 
IMPORTANT. The second dive should always be shallower than the first. Any successive dive must be done 
to a shallower depth than the previous one. This safety measure is established to prevent the possibility of a 
decompression accident. 
 
It is very important that we are clear about the fact that we will exit oversaturated. We have already said it 
but it is worth repeating it. Although we have not needed water decompression stops, on the surface we are 
doing a decompression that will last between 12 and 24 hours, depending on the previous dives, as we have 
already indicated when explaining continued dives and successive dives. This means that we must not place 
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ourselves in situations in which our environment pressure or our circulatory system varies. Let's see the 
recommendations (must do’s). 
 

• Do not fly or climb a mountain pass until 12 to 24 hours after the last dive. The tables indicate the term 
and the computers as well. 
 

• Do not do intense physical exercise. 
 

• Do not sunbath or take a sauna. 
 

• Avoid copious or flatulent meals, as well as soft drinks, but stay well hydrated. 
 

• Drink water, start the dive well hydrated. Diving causes dehydration, since we breathe a very dry air, 
which adversely affects decompression. We must also drink water after the dive. 

 
We should know that the decompression information that is offered in this course is mainly focused on sea 
level dives (up to 300 metres of altitude). If the dive is going to be done at higher altitudes, you have to make 
adjustments in the depths of the dives, depth of the stops and speed of ascent, since the pressure ratio 
changes. These dives have special characteristics (Altitude Diving) that are not studied or trained in this diving 
course. 
 
Finally, next we indicate some rules that we will repeat in the section where we teach how to use 
decompression tables: 
 

• The dive time, also called Bottom Time, begins to count from the moment we start the dive, until the 
moment in which we begin the direct ascent to the surface. The ascent time and decompression time or 
safety stop are not dive times but they are ascent times. 
 

• The depth of the dive for any calculation, is always the maximum depth reached during the same, 
regardless of the time spent at that depth, that is, if in our dive we have reached 20 metres of depth but 
most of the dive has been done at a lesser depth, we will understand as the dive depth the 20 metres 
depth. 

 

• The surface interval in the case of successive dives, begins to count from the moment we reach the 
surface in the first dive, until the moment in which we begin the descent in the second dive. 

 

• In the case of dives that will be done at different depths (multilevel dives), we must first reach the 
maximum depth and then go losing altitude to lower depths. Never the other way around. 

 

• Never change depths going up and down continuously in a dive (saw blade profile). 
 
Although we have already said it several times, it is very important to respect the ascent speed. We must 
always ascend slowly to prevent any unexpected accident, but above all to prevent the onset of the 
decompression accident. 
 
Keep in mind that the decompression accident can have very serious consequences for the person affected, 
but it is very easy to avoid following the recommendations we offer. The most important recommendation 
for this or other accidents is to always carry out a responsible dive. Do not undertake dives for which you are 
not trained and make sure you have a first aid protocol prepared, because in case of any accident, an early 
intervention is very important. 
 

6.2 Decompression tables 
 
The ACUC tables are based on the DCIEM (Defence and Civil Institute for Environmental Medicine) tables, the 
main reason for the adoption of these tables being their great safety. 
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In these pages we will see how the decompression tables are distributed and we will learn their use, so that 
we are able to calculate our dive profile even during the same, since plasticized tables to be carried while 
diving can be acquired through your Instructor or on the ACUC website. 

 
The decompression table itself is table A. In this table we find the different possible depths of our dive (in 3 
metres sets), the maximum times without decompression and the decompression times if we exceed said 
maximum times. They also provide us with our residual nitrogen group (a capital letter) in case we want to 
do a successive dive. 
 
Tables B and C are for use in the case of successive dives. Table B allows us to convert the residual nitrogen 
group into another group called SIG (Surface Interval Group), depending on the time we remain at the surface 
after the first dive. That time in the tables is called SIT (Surface Interval Time). Table C tells us what that 
residual nitrogen group we have (our SIG) means when we start the successive dive. What it tells us is the 
time we have to add to the real dive time, in order to calculate our successive dive using table A. Do not 
worry if this seems complex up to now, because following the examples on how to use the tables below, you 
will see it perfectly clear. 
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There is only one decompression table, as we have said, that contains all the data of depths and times for 
the calculation of the dive, as far as it is a simple dive. We call simple dive to that which it is not continuous 
or successive, that is, we start the dive saturated, since we have been a minimum time of 24 hours without 
diving. We talk about table A. 

 

To the left of the table, we see a column with a series of depths, expressed in metres, ranging 
from 6 metres to 42 metres at intervals of 3 metres. Shallower depths are not contemplated 
because you can ascend directly to the surface, regardless of the length of the dive. Depths 
greater than 42 metres are also not considered as they are outside of the recreational diving 
limit. Let's see an example of calculating a dive to 20 metres (maximum depth of the dive), 
for 30 minutes. 
 

In that column is where we have to look for the real depth of our dive, understanding as 
depth, the maximum depth reached in the course of the dive. If the exact depth of our dive 
appears in the column, that is the row of times that corresponds to us. If it does not appear, 
then our depth in the tables will be the next higher, so in the dive of our example 20 metres, 
we will have to go to the row of 21 metres 
 

Each depth that appears is the start of a row. That row contains numbers that express dive 
minutes. In the following graphic we show you the row corresponding to the depth of 21 
metres, where we see a relation of times corresponding to that depth. The shorter time is 12 

minutes, for dives of up to 12 minutes and the longest 66 minutes. 

 

In this row we have to look for the time of our dive. If it does not coincide exactly, we will go to the next 
longer time. For example, if in our dive the maximum depth reached was greater than 18 metres and less 
than or equal to 21 metres, as is the case in our example at 20 metres, this is our row. If we have been diving 
for 30 minutes, since those 30 minutes are not in the row of 21 metres, we have to go to the 35 minutes, 
which do appear. We see that those 35 minutes are already in the limit of no decompression (yellow) and 
our decompression code is (S), which means that it is not necessary to do mandatory decompression stops, 
but we must do a safety stop, which in this case it is 3 minutes at 4.5 metres. In addition, if we follow that 
box down its column, we will see that it is in the column of the letter E, corresponding to the row entitled 
RNG (Residual Nitrogen Group). We now know our exit group (E) from the first dive, in case we wish to do a 
successive dive. 

 
The RNG are letters, from A to L, which form the bottom of the time columns. These letters symbolize a 
certain degree of nitrogen supersaturation. As the amount of nitrogen in supersaturation with which we exit 
the dive is variable, since it depends on the depth and time, these letters are used to express it, corresponding 
the A to the smallest quantity and the L corresponding to the largest quantity of nitrogen, but we will see 
more explanations later, when we talk about successive dives. If we observe the table, it uses the colour code 
of the traffic lights: the green for safer dives, the yellow to indicate the limit of no decompression (caution) 
and the red (pink so that the text is easier to read) to indicate dives with compulsory decompression stops 
(danger). Let us now identify the data given in table A. 
 

At the end of the table, on a white background, we see 3 rows but they are related, since really what they 
represent are 7 columns: (S), (1), (2), (3), (4), (5) and (6), which correspond to the decompression codes that 
we see in parentheses in each of the times in the table. These codes are the headers of the column that 
indicates what type of decompression stops corresponds to that code. The code (S) does not represent a 
mandatory decompression stop but refers to the safety decompression stop. The rest of the codes do 
represent mandatory decompression stops. 
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As these tables are of Canadian origin and expressed in feet, the safety stop is set at 15 feet, which equals 
4.5 metres if we convert it. Just below each code we find the row of minutes which we must stop and below 
it, we find the depths to which we must stop, expressed in metres. Let's see all the codes: 
 
Code (S): Safety decompressions stop for 3 min at 4.5 metres 
Code (1): Mandatory decompression stop for 5 min at 3 metres 
Code (2): Mandatory decompression stop for 10 min at 3 metres 
Code (3): Mandatory decompression stop for 15 min at 3 metres 
Code (4): Mandatory decompression stop for 20 min at 3 metres 
Code (5): Mandatory decompression stops for 5 min at 6 metres and for 10 min at 3 metres 
Code (6): Mandatory decompression stops for 10 min at 6 metres and for 10 min at 3 metres. 
 
Now we have all the information. If we return to our previous case, in which we have seen a 20 metres dive 
for 30 minutes, we have seen that we had to go to 21 metres for 35 minutes, since there are not 20 metres 
nor 30 minutes, the code found in that time is (S) and below it indicates that the code (S) corresponds to a 
safety decompression stop of 3 minutes at 4.5 metres. 
 
It may seem complicated at first, but you will see that it is very simple, since as soon as we do some more 
exercises, we will see the ease of use of the tables. Now let's look at table B, which is the upper half of the 
image in which we see tables B and C. 

 
The first row of table B, entitled RNG (Residual Nitrogen Group) shows the letter with which we left the 
previous dive, each letter being the head of a column with other codes. The column on the left is called SIT 
(Surface Interval Time), it shows a series of time intervals, the shortest being 15 minutes and the longest 18 
hours. 
 
If our surface interval is not in this table and it is less than 18 hours, it means that it is a continuous dive. For 
example, if our letter is C and the surface interval is less than 15 minutes, we have to calculate it as a 
continuous dive. If our letter is J and the surface interval is less than 1 hour 30 minutes, it will also be a 
continuous dive, note that the upper boxes are blank. 
 
As we have indicated, continuous dives are treated in a different way, since to calculate the second dive, it is 
necessary to take as bottom time the sum of the bottom times of the two dives and for the depth, the 
maximum depth of either of the two dives. It is easy to suppose that they are dives that entail risks, since it 
is very easy to enter in dive times with mandatory water decompression in the second dive, reason why they 
are not advisable. 
 
Let’s remember that in the dive of the previous example, 20 metres deep for 30 minutes, we had to go to 
table A, 21 metres for 35 minutes and that data was in the E column. Therefore, we left the dive with an 
amount of nitrogen in supersaturation, let's call it residual nitrogen, represented by the letter E, which we 
have to take into account in case we want to do a successive dive. 
 
But the amount of nitrogen decreases with time because we eliminate it. As the minutes and hours pass, less 
nitrogen is left in our body, so if after a certain time we want to do the successive dive, we must know what 
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the residual nitrogen that we still have could be. That is the function of this table, since according to the letter 
and the interval that we spend on the surface, this table allows us to obtain a new factor when starting the 
successive dive. 
 
Let's suppose that two and a half hours after 
surfacing from the previous dive, we will 
start another dive. Well, in the top row we 
look for our letter E and in the column on 
the left we look for the time interval in 
which our two and a half hours are. We see where the row and the column intersect and we get another 
code, in this case it is R3. Therefore, what this table tells us is that having been two and a half hours on the 
surface, our letter E has become a code called R3. That code R3 represents our residual nitrogen at the 
moment we start the successive dive. Of course, the code for the next dive gets smaller the longer we are at 
the surface before the next dive. 
 
Now we need to know what this is for in our successive dive and for that we have table C. The upper row 
called RD (Repetitive Depth) is a ratio of depths, from 3 to 3 metres as always, where we have to go to the 
depth to which we are going to descend in our successive dive. Each depth is the heading of two columns, 
the first, in green, gives us the maximum time that we can be at that depth without needing mandatory 
decompression stops and the second, in yellow, gives us the nitrogen penalty time due to the previous dive. 
On the left we find the column called SIG (Surface Interval Group) with the R (Repetitive) codes from R1 to 
R10. 

 
If after the dive of the previous example, we are going to do another to 16 metres deep for 30 minutes, to 
know what we have to do we have to go to this table, knowing that our code is R3; we look in the 

top row for the 16 metres and, as they are not, we have to go to the 18 metres column. 
We look for our code R3 in the left column and follow the row to the point where the 18 

metres column and the R3 row intersect. We see that the first column in green gives us 
the data of 31 minutes and the second column in yellow gives us the data of 19 minutes. 
 
Well, this data means that the residual nitrogen that we have in our organism, in 
supersaturation, because of the previous dive, but already discounting what we have 

released in our surface interval, is equivalent to the nitrogen that we would dissolve in a simple dive to 18 
metres deep, for 19 minutes. 
 
That is why it is called penalty time, because it is the time that we have to add to our real bottom time in 
the second dive, obtaining what is known as FBT (Fictitious Bottom Time), which is the time which we can 
take back to table A for simple dives, which is the only decompression table we really have. The data of the 
column in green (31 minutes) represents the maximum time that we could be at that depth without the need 
to do decompression stops in the water. As we will be 30 minutes in our dive, we already know that the 
second dive will not require mandatory decompression stops. 
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Let's do an easy check: if we add the 31 min maximum time without decompression and the 19 min penalty 
time, it gives us a value of 31 + 19 = 50 min. In table A, we look for the depth of our successive dive, (we had 
to go to 18 metres); we see that the maximum time of no decompression in a simple dive for 18 metres is 50 
minutes. If we add the penalty time (19 min), to the real bottom time of the second dive (30 min) gives us a 
total of 19 + 30 = 49 min, so going to table A we see that at 16 metres (they are not, then we have to go to 
18 metres) 49 minutes, does not require a mandatory decompression stop but we have to do a safety stop 
at 4.5 metres for 3 minutes, using 2 min to go up from -16 m to -4.5 m, we have to take 2 minutes to exit to 
the surface from 4.5 metres and we will exit with the letter F, in case we want to calculate another successive 
dive. In the graph, in parentheses, we see the times calculation we have to look in the tables. 

 
In the graph we see that in the first dive, we have to ascend from 20 metres to 4.5 metres, which means a 
displacement of 15.5 metres and we have to take 2 minutes to do so. From 4.5 m to the surface, as the speed 
is 3 metres per minute without decimals, we have to take 2 minutes. This is how the ascent time calculation 
in all the dives is done. 
 
This is how the decompression tables are used. We have already explained the tables and it may be that for 
the reader it is, for now, something confusing or overwhelming, such data and data crossing, but we will do 
some exercises, which will oblige us to consult the tables and we will see that it is always the same. Once we 
have used them a few times it will be much easier and faster. 
 
Although the tables allow you to do as many successive dives as you like, it is not recommended to do more 
than 3 dives a day, less if it is for several consecutive days. 
 
In all the examples we will use a maximum ascent speed of 10 metres per minute but without decimals, which 
means that an ascent of up to 10 metres will have to be done in one minute, but if the ascent is a 
displacement of 10.1 to 20 metres, we will have to use 2 minutes. Remember that you never have to use 
decimals, but round to the next higher minute. 
 
The ascent speed between decompression stops and the last decompression stop or safety stop and the 
surface is 3 metres per minute, also without decimals, therefore, when there are decompression stops at 3 
or 6 metres, we indicate a minute in the ascent of each stage and when the stop is a safety stop, since it is at 
more than 3 metres deep, we indicate 2 minutes. It is important to follow these recommendations. 
 
We recommend to use schemes like the one we have done on the previous page, to show all the data of the 
exercise when solving decompression exercises. The vertical represents the depth and the horizontal the 
time. As we can see, the time begins at the moment in which we begin the descent and ends at the moment 
we begin a direct ascent to the surface. That is why the descent and ascent lines are inclined, since it takes a 
while to go down and to come up. In the ascent we indicate the necessary time to reach the first stop (safety 
stop) and the two minutes we need to ascend from the safety stop to the surface. In the second dive we 
indicate the real bottom time and, in parentheses, the sum that tells us the time to look in the tables. 
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In this manual we do not incorporate topics 6_3, 6_4 and 6_5 because they are decompression exercises in 
order to explain in more detail the use of the tables and exercises that we suggest to the student to acquire 
skill. We recommend that you download them so that you can consult them or review them at any time. 
 

6.3 Summary 
 
The depth of the dive is the maximum depth reached during the dive. 

 

• The depth in the tables to which we have to go in the case of not finding our depth is the next higher. 
 

• The dive time is from the beginning of the same, until we begin the direct ascent to the surface. 
 

• The time of ascent is the sum of the time used to ascend to the first decompression or safety stop, plus 
the time spent at the stops, plus the ascent time between stops and between the last stop and the 
surface. 

 

• The maximum speed of ascent is 10 metres per minute without decimals. 
 

• The maximum ascent speed between decompression stops and safety stop and the surface is 3 metres 
per minute without decimals. 

 

• In successive dives the time to be looked at in the tables is the real bottom time plus the penalty time for 
residual nitrogen. 

 

Bob’s principle 
 
"The depth to which a diver must descend it is directly proportional to the depth of his training and 
experience." 
 
And with respect to its relation, take into consideration the amount of experience you have in the water in 
terms of your "comfort zone". As you become more comfortable in the water, you can increase the depth to 
which you dive. The effects of not following this law may be that you end up in a situation that is outside 
your "comfort zone," and therefore the dive will be stressful rather than fun. 
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7 Safety 
 
Now, once explained the basic theory concepts that we must know to dive safely, we will explain and give 
advice on more practical aspects, which involve our own safety, that of our dive buddies and even that of 
third parties. We are going to enjoy a wonderful environment but that it is not our natural environment, so 
it is necessary to have basic precautions for our safety and, therefore, that of our colleagues. 
 

7.1 The buddy system 
 
We should never dive alone as recreational divers. This is a safety maxim and even, the legislations of some 
countries specify this obligation for recreational diving. Also diving insurance may not cover an eventuality if 
you dive alone. 
 
In recreational diving, the diving unit is two, so that each of the divers has to be aware of his buddy, without 
losing sight of him, at a short distance but without getting in the way and checking from time to time that 
everything is fine. So if there are any problems during the dive, either we help if our buddy has the problem 
or he helps us if we have it, we can even share air through our regulator or reserve second stage. We are not 
able to see if there is a leak in our equipment, behind us, but our buddy does, just as we can see our buddy's 
equipment. 

 
If the number of divers is odd, there would be a group of 3 people, then a system of pairs should be 
established among the 3, so that the most expert is the buddy of one and the buddy of the other 
independently, but never all looking after all. It is best to avoid this situation by looking for an even number 
of divers as much as possible. 
 
Before getting into the water, we should agree with our buddy where the dive will take place, point of descent 
and point of ascent, unless the dive is guided by a professional, in which case it will be him who informs us 
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before the dive. We ask our buddy for any special characteristic if there is one and we ask him his 
approximate experience, informing him of ours. 
 
We also agree on the maximum depth to reach and the expected dive time (may vary). We must also check 
our buddy’s equipment (and he ours) to check where is the inflation system of the vest, the purge and the 
layout of the equipment in general and we do a signal check with our buddy, to verify that we use the same. 
This is especially important if we do not know our buddy.  
 
Once in the water and before the dive, we review the basic signals and do a quick check to find any leak in 
his equipment and that his weight belt is not locked by any component or strap of the equipment. When we 
have checked each other, we give the OK and begin the descent by the agreed place, generally the rope of 
the boat’s anchor. 
 
All this set of checks and agreements is what is called the briefing with the buddy. In addition, there is another 
briefing but it is the divemaster or dive centre instructor who is responsible for offering it. In his briefing, he 
informs us of the dive place, points of entry and exit, approximate duration, maximum depth to reach and 
recommendations of the route to be followed, indicating the ideal route and giving information of what we 
are going to see as well as recommendations to enjoy the dive as much as possible. Of course, he will provide 
also safety recommendations and specific information if any. 
 

7.2 Marine environment 
 
The transparency characteristics of salt water are close to fresh water, so the problems of visibility are usually 
conditioned by the particles in immersion, which can occur in both environments, although in fresh water 
there are usually more visibility problems. Salt water is more aggressive for both our skin and the equipment. 
In principle, we could think that the equipment is prepared to resist salt water and that's the way it is, but 
only relatively, hence the insistence on clearing the equipment with fresh water after each dive, since when 
it dries, the salt crystallizes and those crystals are very aggressive. 
 
Also the salt water is denser so we need more weights than in fresh water. Even more water moves, we all 
know that, and sometimes a lot. The movements of water in the sea are fundamentally two: waves and 
currents. 
 

7.2.1 The surge 

 
It can be more or less annoying 
(depends on each person) on the 
surface, as it can hinder the handling 
of the equipment and can cause 
dizziness, especially on the boat, but 
there is no solution, we cannot 
flatten the waves, so these 
discomforts are compensated with 
practice and they eventually 
disappear. If the waves are too large, 
do not go diving. The problem of 
dizziness is something more serious, 
because it can disable the person for 
diving. Dizziness is also reduced or 
disappears with experience, but in 
the meantime, so that it does not 
impede us from diving, we have at 
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our disposal drugs to prevent dizziness that are usually very effective. To avoid dizziness it is also useful not 
to fix your eyes on something close to you, but rather look to the horizon, without fixing them on anything. 
 
Keep a special caution in the vicinity of the boat, as the waves cause oscillatory movements of the boat that 
can hit us if we are too close. We must be vigilant at the time of boarding the boat to be well entrenched and 
not to fall or being hit by the movement. And Of course, ensure not to be in the drop zone of another person 
who is climbing to the boat. 
 
If the dive is from shore, we will always have the precaution of walking backwards both when entering and 
when exiting if we have the fins on, while we are at a depth that does not allow us yet a swimming position; 
This way the waves will not lift our fins causing our fall. Of course, we should not try to enter if the surf is 
strong, because it can cause us to roll with all the equipment which increases the possibility of injury. If we 
carry the fins in our hands, we will enter walking forward. 
 

7.2.2 The currents 

 
They are horizontal displacements of water masses, which behave similarly to a river. The causes of these 
displacements are multiple, so they occur in different places, at different intensities, sometimes there are 
currents in one place and others, in the same place, there are not. The professionals of the area know 
perfectly the currents, where they are produced and more or less their intensity (it is variable), so we must 
follow their advice regarding the dive place and precautions, as there are currents so intense that we could 
not fight them. 
 
We can appreciate the current by throwing a rope with a small weight. We see if the rope buckles, if the 
weight is tilted and how much, this will tell us the intensity of the current. In the presence of currents, we 
must go down the anchor line without releasing it, until we reach the bottom. The currents usually disappear 
or attenuate at depth, so that close to the bottom it will hardly bother us in most cases. The dive must also 
end at the anchor line, holding it while ascending so that the current does not drag us. On the boat, the so-
called "current ropes" are usually released, which are ropes unfurled from the anchor line by both boards, 
so that the diver can access the back of the ship (stern) holding to it so as not to be dragged, since the 
boarding is usually done by the stern. 
 
For safety, the fundamental precaution is to start the dive by swimming against the current, so, when we are 
about to end the dive, the return will be in favour of the current, which will help us to reach our boarding 

point. 
 
There are places in which the so-
called drift diving is done, in which 
the divers jump in the water 
without holding to anything and 
submerge letting themselves be 
carried by the current. Usually one 
carries a buoy with a string, so that 
from the surface it can be seen 
where they are at each moment. 
The boat follows the group and 
when the dive ends it is there to 
pick them up. 

 

7.2.3 Bottom types 

 
Underwater there are many types of bottoms, in the boat or dive centre they will inform us of what we are 
going to find so we will know previously. The most common bottoms are the rocky ones, since it is where a 
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lot of life is found and therefore where we preferably go with the diving centres. One precaution is not to 
touch anything, since our skin is softened by the water and it is easy to suffer cuts and scratches. The rocks 
are usually covered by different forms of life, some sharp and stinging, which reinforces the recommendation 
of not to touch, a recommendation that we will repeat here and in the section in which we talk about marine 
life. 
 
Another type of bottom in which 
we dive a lot is the coral bottom. 
They are located in specific points 
of the planet (we show one in the 
image), but they are so spectacular 
and generally so profuse of life that 
divers travel around the world to 
enjoy these bottoms. The coral 
should not be touched, since the 
contact damages its protective 
mucosa, which contributes to its 
destruction. Most corals look like 
rocks or inanimate formations, but 
they are forms of life, animals, in a 
symbiotic association. The coral 
surface are living organisms, fixed 
in the coral substrate composed of the skeletons of their ancestors, this statement being valid for most corals. 
Another reason not to touch them is that some have toxic substances on their surface (like defences) so that 
if they touch they produce a strong reaction on our skin (in the so-called fire coral it can even be dangerous). 
 

We can also find algae bottoms. The algae represent a 
refuge for animals, especially in their early stages of life, as 
well as having a fundamental role both in the life of the 
seas and even in our atmosphere. They are less frequent 
dives, since the seaweed bottoms are usually found on our 
way to the rocks, but there are dives of spectacular algae 
bottoms, like the forest of algae that we show in the image, 
known as Kelp. 
 
The precaution is the same, scrupulously respect the 
environment, without touching or deteriorating anything. 
There are algae that can trap us (long and / or leafy); also 
we can destroy algae if we do not take care in our 
displacement 
 
Sandy and muddy bottoms are very rare as dive places, 
since they do not usually offer an attractive dive, but there 
are some exceptions, such as some forms of life found in 
these bottoms, some sunken object that represents 
interest, for example a boat, or the mangroves. Of course 
we should never get close to the bottom, as we will raise 
turbidity with our fins, which is the end of visibility for us 
and our dive buddies. In the case of sunken ships, they are 
usually an explosion of life, since they serve as a refuge for 

animals. The same happens with mangroves but dives are more rare, as mangroves are often difficult to 
access, they are usually protected and they also tend to present other dangers, usually due to the type of 
fauna, so recreational diving is practiced in very few places with mangroves. 
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7.2.4 Orientation 

 
When we start diving we can see how easily we can become disoriented, so that we no longer know where 
we came from. It is natural; our daily life develops in an environment that we will call 2-dimensional. Our 
environment is circular; we look around us, but below is the ground and above is the sky, so we do not worry. 
Underwater, however, we are weightless, we float, then there is an up and a down, so our environment is 
spherical, which causes our sense of orientation to fail miserably. 
 
We have resources at our disposal for guidance. If we are going to dive in a wall or cliff, we will look at 
distinguishable details when we reach the border and we turn around to see from which direction we have 
arrived, considering it as a clock, that is, if our arrival has not been perpendicular, we can imagine that our 
path comes from, for example, 11 o'clock on the hands of a clock, then to return to the ship, we will have to 
locate the references that we have memorized on our arrival and leave them somewhat to the left, towards 
11 o'clock in a hypothetical clock. If in our dive we follow the wall to the left (our right arm closer to the wall), 
when we return our left arm will be the one closest to the wall until we identify our arrival reference. In short, 
it is the details, shapes and depths that will allow us to orient ourselves to return to the boat or to the coast. 
 
The compass is the ideal device for orientation, but you have to learn to handle it and practice to use it 
properly. It is a normal compass, with the same principle as the others, but encapsulated in a watertight 
casing. The needle ones are not recommended because of the greater difficulty of use. The most used ones 
consist of a floating and graduated limbo, with an arrow indicating the magnetic north. They have on their 
side a window where we can read the heading, very useful because we can move it away from the equipment, 
which causes magnetic alterations because it contains a lot of steel. 
 
The reverse course is adding 180 to 
our course in the case that it is less 
than 180º, or subtracting 180 from 
our course in the case that it is 
greater than 180º. As an example, if 
our course is 30º, we will have to 
return the course following the 210º 
course (30 + 180 = 210); If our course 
is 265º, we will have to return the 
course following the 85º course 
(265-180 = 85). 
 
There are many "tricks" for orientation, which we will learn as we get experience, but of course, the most 
useful and universal is to look at the rocks, obstacles we find and depth at which they are. 
 

7.2.5 Other aspects of the environment 

 
There are so many different aspects in our dive environment that it is impossible to stop even minimally to 
describe them all. For this reason, the inexperienced diver must always follow the instructions received from 
the professionals of the diving centre, whom he must inform of his diving experience, so that they take him 
to the best possible, but safe, dive. Then, other so-called specialty courses can be done, in which a specific 
topic is taught. For example the specialties of: 
 

• Night diving: to learn the precautions necessary to dive at night. 
 

• Wreck diving: which teaches the skills and precautions necessary to dive in sunken ships. 
 

• Cave diving: caves have a roof that prevents direct access to the surface, the darkness becomes total, 
so there is a lack of light and they can also have visibility problems. It is clear that we need a specific 
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specialty course to get into caves, in which we learn specific techniques. As the experience is not 
enough, no diver should go into any cave without learning those special techniques. 

 
We could continue, there are many specialties, since the characteristics and possibilities of diving are very 
broad. In a first diving course, the basis for safe diving is taught, but our limitations are also taught and we 
must always follow the instructions of the experts, but much more at the beginning, when we are 
inexperienced. In any case, on our website « ACUC specialties » you can see and consult all the specialties, in 
the standards section, where you will find a button that says "About ACUC specialties”. 
 
This point has the name of marine environment, because it is the environment where the vast majority of 
recreational dives take place, but there is also diving in fresh waters. 
 
Theoretically, there are hardly any differences, except that in fresh waters we will need less weight, as the 
water is less dense. However, in reality, there are important differences, since we will generally be talking 
about rivers, lakes or swamps. 
 
Rivers usually present problems of currents and of visibility; Lakes and marshes present less problems of 
currents but more problems of visibility, especially the marshes, which causes that to dive in these places it 
is necessary previous experience or a specific formation. However, in some places diving courses are done in 
these types of environments, as they are the only ones available locally, but places are chosen with sufficient 
conditions that allow the correct development of the course with complete safety. What is learned in these 
environments is perfectly applicable if we then change to the marine environment and the instructor 
indicates to the students the differences they can find. 
 

7.3 Marine life 
 
Marine life is so incredibly varied that it is impossible to mention everything here, so we will deal with 
generalities and basic precautions to be observed. There are obvious life forms, because we see how they 
move and swim, but there are others less evident, since they are fixed to the substrate. It is what is called 
sessile life, referring to animals that live fixed to a substrate from which they cannot move, which we can 
confuse with plant forms. Examples are corals, sponges, anemones, etc. 
 

7.3.1 Algae 

 
We have already talked about algae in the marine environment section. They are fundamental in the 
ecosystem and there are some, such as the Mediterranean Posidonia, which need protection for their 
possible disappearance, which would be an ecological disaster, but there are many types of algae in danger 
of disappearing. We should not touch them to avoid damaging them. With other types of algae we must also 
be careful not to get entangled with them, as we might need to break them to get ourselves lose. There are 
some spectacular dives diving in kelp forests. 
 

7.3.2 Coral 

 
Corals are structures of calcium carbonate secreted by coral polyps, that is, a kind of exoskeleton, which 
accumulates by generations of polyps. Polyps are living animals on the surface of the coral. They have a role 
of enormous importance in the ecology of the planet and are also structures to protect, since they are 
suffering a great aggression due to climate change. We should not touch them, since they are covered with 
a very thin protective mucosa that can be deteriorated by simple contact, provoking a way for their infection. 
In addition, there are some corals that are covered by a strong protective toxin that, on contact, causes a 
more or less strong skin reaction. The so-called Fire Coral is an example that can even put us in danger due 
to its great toxicity. 

http://acucinternational.com/elearning/diving-specialties/
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7.3.3 Stinging animals 

 
The first thing that comes to mind is the sea urchin, that if we lean on one, we will be painfully nailed by their 
spines, requiring special care for their removal, as they can cause infections. There are more stinging animals 
and for all of them, the precaution is very simple: do not touch them. In case of getting stung by a spike, we 
must remove it disinfecting the area and if we cannot extract all, we will go to a clinic to extract them. 
 

7.3.4 Poisonous animals 

 
The best known example are jellyfish, whose toxins 
are in their filaments and body, so we should not 
approach them as some have filaments difficult to 
see. The jellyfish do not attack; you just have to avoid 
hitting them. There are other animals that if you 
touch them, their defences bristle, usually in the fins 
and they inject you with toxins that in some cases can 
be very aggressive. They are not attacks either, but 
rather they are automatic defensive movements, 
which will not occur if you do not touch, no matter 
how close you are. Since some mimic the rocks of the environment very well, for example the scorpionfish, 
the recommendation of not touching anything is valid, to avoid damaging or being damaged. Other animals, 
for example some rays, have poisons that they use to attack their prey. The advantage is that they will never 
confuse us with a prey, so if we do not bother them, absolutely nothing will happen. If we suffer a mishap 
with this type of animal, we must go to the doctor to avoid any complications. If the mishap is with jellyfish, 
you must go to the doctor before showering because fresh water can make the situation worse. 
 

7.3.5 Biting animals 

 
It would be false to say that marine animals 
do not bite. Teeth are for biting then those 
that have teeth (or beak) can bite. Now, for 
our peace of mind, there is no underwater 
animal that attacks or bites if it is not for 
reasons of survival. Animals that could harm 
us with their bite attack exclusively their 
prey, being that the human being is not the 
prey of any underwater animal (no, neither 
of the shark), no animal will bite us unless it 
sees itself threatened by us. Within bites, 
although all are painful, some are more so 
because of the toxins that they inoculate 
through their teeth, for example the moray 
eel or conger eel and others of smaller size, 
for example octopus or cuttlefish and others, 
which due to the size of the animal, can be mortal, being the best-known example that of sharks, although 
so would marine mammals. We repeat, no animal is going to bite or hit us if it does not feel threatened. What 
we cannot do is to chase or corner them or try to touch them, much less their offspring. 
 
Even in the case of sharks, which are the ones that have the worst reputation, there are hardly any attacks 
to divers. There have been cases of bites to divers who offered them food in their hand. The animal is very 
large and in the capture of the food can also bite the diver. Food should not be given to underwater fauna, 
because we also alter both the ecosystem and behaviour. 
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The majority of attacks on people have been to surfers, but the shark does not attack the person (it is not 
their food), but the surf table because it produces similar signals to some of their prey, such as seals for 
example. The problem is that on many occasions the leg or some part of the body of the surfer is at the point 
of attack on the board. There have also been cases of attacks of sharks, barracudas and other species to the 
hunted fish that are hung in the waist of the spear fishermen but, due to the size of the animal, the spearfisher 
has also been bitten. Thousands of dives are made every year with sharks of all types and sizes, enjoying the 
dive and without attacks. If beaten we have to go to the doctor to evaluate the appropriate treatment. 
 
As we can see, precautions regarding marine life can be very complex because of the enormous variety, but 
they can be summarized very quickly: do not touch anything unless you know that it can be touched, since 
we can damage or be damaged, do not harass different ways of life or try to approach the young (for example 
in the case of dolphins), or feed the animals. You will understand that they are common sense precautions, 
marine life are not our toys. 
 
A very important recommendation is that we always inform ourselves of the local fauna when we go diving, 
especially when we visit a diving place that we do not know. 
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8 Protection and ACUC 
 
We have talked about the precautions we must take to protect ourselves in a hostile environment such as 
water, since it is not our own, but of course the underwater environment is part of our house, which is our 
planet, so we must also protect it. 
 
We will also insist with some additional information regarding the protection of ourselves and of other 
people, adding precautions and some basic knowledge on rescue and first aid. 
 
Finally we will show you our Organization, which is yours from now on, so that you know a little about 
ACUC and the organizational environment that causes your certification to be accepted and respected 
throughout the World. 
 

8.1 Environment protection 
 
The diver performs his activity in nature and it is the beauty of the environment that usually drives him to 
start diving. It seems obvious that it is, therefore, the first interested in its protection, being the protection 
of the environment one of the main interests of ACUC. The ACUC diver must be an ecologically conscious 
diver. 
 
We have already insisted, although more for safety reasons, to recommend not touching anything. There are 
also conservation reasons in this recommendation. Of course, this means to never take "souvenirs" of the 
dive, in the form of any object, shell or form of life, being the only exception to this that we take away any 
polluting object that we see, such as plastics, cans or bottles, that is, garbage left by the human being. In 
many places, in addition, it is strongly penalized to try to take objects such as stones, shells or coral from the 
bottom. The shells, even empty, can be a refuge for other animals and remember that the coral is a living 
organism, so if we collect any, we are destroying life. 
 
Of course, never throw any kind of waste or garbage into 
the sea. We could summarize saying that in our dive, 
leave only bubbles and take only memories and photos or 
videos. 
 
Unfortunately, the environment is also threatened by 
other means over which we have little choice: there are 
discharges of wastewater in some places, in others there 
are chemical pollution, oil pollution, etc. The individual 
diver cannot do anything to avoid it, except to participate 
in the different campaigns that some organizations do to 
promote protection, and to notify any illegal action that 
they observe in this regard to the authorities. 
 
Another very important precaution that we must know is 
never to contribute to the invasions of species and to 
notify when we see something that indicates that 
possibility. There may be people who, for example, 
release an animal from captivity and return it to nature. 
 
This action, which in principle may seem praiseworthy, 
has been the cause of true ecological disasters, because 
although it may be good to return freedom to animals in 
captivity, it must be done with knowledge of their chances of survival and, above all, in its original habitat. 
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There are many cases of release of animals in habitats that do not correspond to them and have caused 
destruction, in some cases very intense, for not having natural predators in the place of their release and 
compete with advantage for the nutrients with the local fauna. 
 
There have been examples of what we describe in many parts of the world. Perhaps an example that 
describes the problem well is the case of the accidental spillage of an alga in the Mediterranean, the Caulerpa 
Taxifolia, native of the warm seas of China and the Philippines. The algae have adapted well to the conditions 
of the Mediterranean and have a more effective reproduction cycle than the Posidonia, whose algae 
grasslands are fundamental to the ecology of the environment. In addition, the algae is toxic to 
Mediterranean animals, which cannot eat it, so there is no one to control its expansion, thus displacing the 
Posidonia prairies, threatening its extinction and leaving the life that used it without sustenance. The problem 
is so serious that it has required the efforts of the governments of several countries to control it. 
 
Many similar examples could be described, both in the marine and terrestrial environments. The example of 
the release of animals or forms of life out of their natural habitat has been and is so frequent that surely this 
disaster has happened just about anywhere. Prevention is never to release an animal out of its original 
habitat or to treat plant forms if we do not know its suitability. Also inform the authorities if we observe any 
anomaly in this regard. 
 
We also talk in this section about fishing. Fishing means an attack on the environment, but we can object 
that we need to fish for human consumption. It's true, but we all see on the news many examples of very 
destructive fishing systems. There are different ecological organizations that deal with combating these 
practices, with greater or lesser success, so that almost all we can do is to consume only those products 
derived from sustainable fishing, information usually available in the web. 
 
Another issue is spearfishing or fishing by any means using diving tanks. Many countries in the World have it 
specifically forbidden and of course ACUC (other organizations too), establishes for Divemaster or higher 
levels, that the practice of underwater fishing is grounds for expulsion from the organization and invalidates 
their professional ACUC level. The recreational diver dives to enjoy the environment and the underwater life, 
which is not compatible with the destruction of life by underwater fishing. 
 

8.2 Precautions 
 
In this section we will talk about some safety recommendations and others of good practice that have not 
been included in other previous sections. 
 

8.2.1 Alcohol 

 
Alcohol affects our circulatory system and our nervous 
system, so it is not indicated in any situation. It causes 
mental dullness, precisely when we need our correct and 
optimal response capacity, since we are in a medium in 
which we depend on artificial systems to keep us alive 
(our equipment) and we need the automatic attitudes 
learned and exercised to move safely, even more if 
something unexpected happens. In addition, alcohol 
contributes a lot to dehydration, altering the model of 
nitrogen saturation contemplated by decompression 
tables or computers. 
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8.2.2 Drugs 

 
Here are two types of drugs: medications, which are drugs prescribed by the doctor or recommended by the 
pharmacist and illegal drugs, which we all know what they are. 
 
There are medications that affect our nervous, respiratory or circulatory system. If for any reason we are 
taking any type of medication, we must indicate to our doctor our intention to dive and follow their advice. 
If the doctor, not being his specialty, could not inform us, we must go to a doctor specialized in hyperbaric 
medicine to make the consultation. Surely the instructor or diving centre where we are going to do the 
activity can put us in contact with a specialist doctor. 
 
Illegal drugs alter all our sensory perception (they are psychotropic), so in no case should we dive under the 
influence of illegal drugs. It is obvious that we are in an environment that is not our natural, so we need our 
senses and mental capacity functioning without any alteration. 
 

8.3 Diver protection 
 
In a first diving course, such as this one, we can not pretend to train the student as a rescue and first aid 
specialist in case of an accident. But we must give him the precise information to avoid any type of accident, 
as we have done in different previous sections, when it has been necessary. 
 
It is also useful to explain some actions in minor but frequent problems, such as cramps, as well as 
remembering some accidents already explained and commenting on visible symptoms, so that the student 
can identify them if they occur, insisting on the concept of seeking medical help as quickly as possible, but 
indicating basic and common sense actions for rescue and first aid. 
 

8.3.1 Cramps 

 
They are more or less painful muscular contractions caused by exercise, especially when we are not used to 
it. While diving we extend our feet with broad-bladed fins, which force us to make an effort to overcome the 
water resistance, to which we are not accustomed at all, so that cramps can appear more easily in the 
inexperienced diver. Their appearance is avoided or reduced if we try to move smoothly, without trying to 
force our finning. However, if they occur, it should not be a safety problem, since the leg is perfectly 
functional, so we should not panic. 
 
With the appearance of a cramp, the problem is almost 
always eliminated if we grasp the tip of the fin of the affected 
leg with our hands and pull it towards ourselves, with which 
we are forcing the foot and the calf in the opposite direction 
to that in which they were working when the cramp 
occurred. Cramps usually always disappear that way. We can 
even require the help of our buddy to alleviate the cramp, 
because he knows how to do it as he has also learned the 
method with us and he can more easily access our foot than 
ourselves. 
 
If the cramp does not disappear we should access the boat 
and on the surface it can be relieved with leg massages. 
 
Inexperience, using too large or rigid fins according to our 
size or muscular development and performing finning efforts 
are factors that enhance the appearance of cramps . 
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8.3.2 Accidents caused by pressure or barotraumas 

 
In the part where we explained Boyle's Law we talked about possible problems with the ears, paranasal 
sinuses and teeth. We have indicated its prevention and insisted that you never have to force the pain. If in 
spite of that there is an accident it is the doctor who must solve it, but a problem with the ears can force us 
to help our buddy, because he loses the sense of direction, so on the surface, we would inflate his vest and 
help him access the boat or the coast. We have also indicated that you have to blow through the nose on the 
descent to prevent the mask from being plated against your face. If that happens, conjunctivitis could occur 
which can be more or less serious and that could require medical attention and a certain time without diving. 
We have also indicated the need to avoid copious or flatulent meals and soft drinks to avoid the colic of the 
diver, which is usually exactly that, a strong colic with abdominal pain that disables us for any activity and 
forces us to diet and be always close to a bathroom. 
 
The most dangerous barotraumas are undoubtedly the lung overexpansion explained in part 4 and the 
decompression accident explained in part 6. Both require the same action of rescue and first aid on our part. 
The lung overexpansion accident is more dangerous simply because its appearance and development is 
faster; it is almost immediate, while the decompression accident usually occurs more gradually, so there is 
longer time for treatment, but it must be urgent as the time that passes will be decisive for its severity or 
possible sequelae. 
 
The most common symptoms of lung overexpansion are speech difficulty, dizziness or buzzing, emission of 
bloody foam from the mouth and loss of consciousness. 
 
The most common symptoms of a decompression accident are dizziness or buzzing, joint, head or back pain, 
loss of movement and loss of consciousness. 
 
In case of any symptom, we must inflate his vest on the surface if we are in the water, and once out of the 
water, with the greatest urgency drive him to a hospital, if possible equipped with a hyperbaric chamber, 
giving him plenty of water if he is conscious and breathing pure oxygen during the transfer. If the victim loses 
consciousness, we must monitor his constants and apply cardiac massage and assisted breathing if he suffers 
a cardiac stoppage, until we are replaced by medical personnel. 
 
We must always have a first aid kit as a prevention, we must also have an emergency oxygenation kit, which 
is legally required in some places. Starting the administration of oxygen as soon as possible it is very 
important for the treatment and has no negative effects in any case (except in infants probably), so it should 
be applied when in doubt. 
 

8.3.3 Rescue 

 
In the event of an accident, the 
first thing is to take the person 
out of the water so that the 
situation does not get worse 
and to be able to transfer him 
to medical personnel if it is 
advisable. Helping a buddy 
under water involves ensuring 
and monitoring his correct 
breathing, slowly ascending him, handling his vest to regulate his ascent (hence we are obliged to check his 
equipment and its operation before diving) and once on the surface, inflating his vest without oppressing 
him and dragging him to the boat or shore, that is where we can help him more effectively if he needs first 
aid. If we see it necessary, we open the buckle of the weight belt so that its weights fall to the bottom and 
even ours, if we see ourselves with buoyancy problems. 
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We should never approach from the front, on the surface, a hysterical person, because he can hold on to us, 
even hit us, with what he could sink and disable us. If by carelessness he manages to embrace us, the best 
option is to sink and he should let go of us. 
 

8.3.4 First aid 

 
ACUC offers a first aid course in which the specific treatment is taught for each case, which we recommend 
you take as soon as possible. The ACUC professionals who assist you in the diving centre, as well as specifically 
your instructor, know how to perform the appropriate treatment as they are obliged to take these courses. 
In different places of this theory training we have indicated first aid actions in different circumstances that 
can be presented when diving. 
 
In any case, the basic thing you should know is that before any eventuality, the first thing is to seek the 
greatest possible comfort of the affected person, find the right person who knows how to perform first aid 
and, if necessary, request help from local emergency teams. If the victim suffers vomiting, such as in cases of 
drowning or others, we will put him in a lateral position so that the vomit falls by gravity and does not block 
his respiratory tract. Finally, in case of injuries, the first thing is to try to stop the bleeding by applying 
bandages or clean fabrics and pressure with your hands. If the bleeding is in the arms or legs, keep the limb 
elevated while transferring to the hospital. 
 
In more serious cases, in which a cardiorespiratory arrest could occur, it is important to ask for help from 
qualified personnel because it is necessary to start assisted breathing and cardiac massage. In short, act with 
common sense and seek the person with more knowledge to continue with first aid, if the problem is 
something more serious. Both in the boat used for our dives, and in the diving centre, there must be a first 
aid kit with the necessary elements to treat the problems that may arise, which may be different from one 
place to another, both because of weather conditions and for the type of local fauna. ACUC also offers a first 
aid kit that you can buy to carry in your diving bag. 
 
Another course that is especially recommended and that we encourage you to do, especially once you 
acquire experience, is the rescue course. In this course, mandatory for Divemasters and Instructors, the 
techniques to help a diver, both underwater and at the surface, are taught in any type of emergency, 
including the underwater and surface tow of an unconscious diver, keeping his vital signs and hoisting to the 
boat. However, to be able to take this course, it is essential to have a minimum experience, because although 
we give some indications here, they are techniques that are not treated thoroughly in diving initiation 
courses. 
 
Please always keep this important advice in mind: never be overconfident or overly confident. Always be 
aware of the conditions and all safety procedures learned here. Both experience and statistics tell us that the 
diver with the most risk is the one who already has enough experience to believe that he is safe from danger 
and believe that he dominates the environment. When the diver is really expert is when he realizes that he 
never has to expose himself and always has to comply with all safety measures. 
 

8.4 ACUC 
 
ACUC INTERNATIONAL is an Organization whose main purpose is to publicize diving as a recreational activity, 
in its teaching and practice in a safe and fun way, in its learning through progressively more advanced courses 
and specific specialties, forming high quality divers. ACUC is committed to quality and also trains its divers to 
acquire an ecologist mentality and to respect the underwater environment. ACUC INTERNATIONAL is against 
any type or modality of destructive diving. 
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The beginnings of ACUC go back to the 50s of the 20th century, which began as the Association of Canadian 
Underwater Councils and then, in the 80s, became the International Organization that it is now, being ACUC 
the acronym for American Canadian Underwater Certification. 
 
ACUC offers its services in the form of pedagogical materials, for the achievement of its courses of diving, 
initiation, advanced, specialization and training, in the languages required by the country, dealing with the 
creation of materials in any language that the demand justifies. The materials are books, manuals, both on 
paper and in digital formats, videos, slides, etc. It also has programs for the training of diving instructors, 
specialty instructors ... up to the highest level of Instructor, which is the Instructor Trainer Evaluator. 
 
ACUC is completely recognized internationally, enjoying the maximum prestige for its standards, safety, 
professionalism and quality. It has mutual recognition agreements for diver levels with CMAS (Confédération 
Mondiale des Activités Subaquatiques), in English World Confederation of Underwater Activities. 
 
ACUC is a founding member of the RSTC Canada and RSTC Europe (Recreational Scuba Training Councils). 
Through these RSTC, he is also a member of the WRSTC (World Recreational Scuba Training Councils). 
 

8.4.1 Training ladder 

 
Diving is much more complex than what can be covered in an introductory course or even in any single 
course, so the training is separated into different courses, more advanced as we gain more experience. 
 
Better than detailing the training scale, we recommend that you enter our web page and see it there, since 
it is arranged in a graphic form so it is very simple to understand seeing the image. You can see it by clicking 
on this link: ACUC Training Ladder 

 
In addition ACUC INTERNATIONAL has an extensive curriculum of advanced programs and specific specialties. 
One of the objectives of ACUC INTERNATIONAL is to offer the possibility to all its members to learn more 
about those subjects that are of interest to them, as well as to help them in their development to be able to 

http://acuc.es/en/training-ladder/
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reach training levels, if they are interested. To see a list and definition of all available specialties, you can visit 
this page: ACUC specialties 
 

The ACUC qualification has a great esteem in the world of recreational diving, mainly due to the great quality 
as divers and ecologists of those who have it. We intend this to remain so even if this means growing more 
slowly. That is, quality before quantity. 
 
As an ACUC diver, we ask that you always use your common sense, observe all safety rules, respect other 
divers, behave ethically in collective dives, never practice any type of destructive diving, respect the fragile 
underwater ecology and that you pass this way of acting and thinking to all those with whom you come in 
contact during the practice of diving. 
 
Your Instructor offers you a certification which you can proudly show around the World, please do not 
disappoint him. Please read carefully the following "Diver Commitment". 
 

8.5 Diver commitment  
 
We remind all candidates wishing to obtain an ACUC certification that the commitments of our Organization, 
and therefore those that issue or obtain any of our certifications, are: 
 

• Respect Submarine Ecology, committing to, during the dives, leave only bubbles and take only 
photos, videos and memories. Never damage any underwater organism, including any type of fish, 
crustacean or coral formation. 

 

• Always observe the rules of safety and common sense during dives, leaving safety margins greater 
or equal, but never lower, than those indicated in the decompression tables. 

 

• Never perform dives after having consumed alcoholic beverages or taking drugs. Always use some 
type of flotation vest, pressure gauge and depth gauge and / or computer, in addition to the rest of 
normal equipment, including an alternative air source (octopus system). 

 

• Do not practice any kind of destructive diving and never attempt dives for which, due to their nature 
(cave diving, deep diving, etc.), specific training has not been previously received. 
 

• An ACUC INTERNATIONAL diver must always give an example, both in words and actions, of the high 
standards of ecological conservation, underwater safety, respect and collaboration with divers of 
other organizations and behaviour in general, which are the pillars of the foundation of all the 
members that make up the ACUC INTERNATIONAL organization. 

 
In order to protect your interests and the interests of ACUC instructors, we recommend that you write your 
Instructor's data and other information pertinent to your course and your certification somewhere. Ask your 
Instructor to show you his ACUC INTERNATIONAL qualification and make sure he is in active status (check the 
expiration date of his certification and the "Active Status" sticker showing the current year). If you have any 
doubts, do not hesitate to contact us. 
  

http://acucinternational.com/elearning/diving-specialties/
http://acucinternational.com/elearning/diving-specialties/
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Thank you for participating in an acuc course 
 
Please, help us improve, fill out and send us the course quality questionnaire that you will find on the link: 

Course quality questionnaire 
 
We also remind you of the email with which you can, at any time, contact the headquarters of ACUC 
INTERNATIONAL which is: info@acucinternational.com. Also, in this web where we host the elearning for 
you, you have forms to contact us and the email that we have offered: 

elearning@acucinternational.com 
 
Learn more about ACUC, other courses, diving centres, standard news, etc ... Visit our website at 
www.acucinternational.com or find us on Facebook (acucinternational). 
 

http://acuc.es/wp-content/uploads/2013/12/Course-Quality-Questionnaire-English_pub_0001.pdf
mailto:elearning@acucinternational.com
www.acucinternational.com
http://www.facebook.com/acucinternational
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